O ZBEIK IS T OIN
KO DMNCHIITIL T
XABARNOMASI

ILMIY-TEXNIK VA ISHLAB CHIQARISH JURNALI

limiy-texnik va ishlab chigarish jurnaliga
1997 vyil lyul oyida asos solingan bulib jurnal
uch oyda bir marta chigadi

Ta'sischilar:

Navoiy kon-metallurgiya kombinati Davlat korxonasi,
Navoiy davlat konchilik instituti,

O'zbekiston geotexnologiya va rangli metallurgiya
ilmiy-tadqigot va kidiruv - loyihalashtirish instituti
«O'zGEORANGMETLITI»

Moliyaviy qo'llab quvvatlovchilar:
«Navoiy KMK» DK,

«Olmaliq KMK» OAJ,
«O'zGEORANGMETLITI» DUK

Bosh muharrir:
Norov Yu.D.

Bosh muharrir o'rinbosarlari:
Nasirov U.F.

Tahririyat kengashi:
Abduraxmonov S.A., Bekmurzayev B.B., B.A.Belin

(Rossiya), Vorobyov A.E. (Rossiya), Gulyamov B.V.,

Isaxodjaev. B.A., Isokov M.U., Madaminov Sh.A.,
Muxiddinov B.F., Popov Ye.L., Raimjanov B.R.,
Rakishev B.R.(Qozog'iston), Rahimov V.R., Sagdi-
yeva M.G., Sanakulov K.S., Sattarov G.S., Snitka
N.P., Turesebekov A.X., Farmanov A.K., Xalikulov
E.X., Shashenko A.N.(Ukraina),

Yusupxodjayev A.A.

Jurnal O'zbekiston matbuot va axborot
Agentligida 2006 yil 13 dekabr kuni ro'yxatga
olingan bulib.gayd etish guvohnomasi Ne 0033.
ISSN 2181-7383

Jurnalda ma'lumotlar bosilganda dalillar
ko'rsatilishi shart

Jurnalda chop etilgan ma'lumot va keltiriigan
dalillarning anigligi uchun muallif javobgardir

Tahririyat manzili:

210100, Navoiy shahri, Janubiy ko'chasi, 27a,
Navoiy davlat konchilik instituti

Tel.: 8 (436) 770-20-48, faks: 770-29-32
210300, Zarafshon shahri, NKMK

Markaziy kon boshgarmasi ma'muriy binosi
Tel.: 8 (436) 5770438, 5770354, 5770225
Faks: 8 (436) 5721015

E-mail: YuD.Norov@ngmk.uz

Z.Hakberdieva@cru.ngmk.uz
Sayt: http://www.ngmk.uz, www.ziyonet.uz

Kompyuter sahifasi:
Hakberdieva Z.T.

Tahliliy guruh:
Sayfiyeva X. S., Zairova F.Yu.,
Norov J.A., Xodjaeva Sh.R.

Dizayn:
Ubaydullayev Y.B., Umarov |.A.

Jiyanov A.B.,

Jurnalning chop etilishi va elektron shaklini
yangilab boruvchi mas’ul:
Davlatov B.R.

Chop qilindi:

NKMK bosmaxonasida

210100, Navoiy shahri, Janubiy ko’chasi, 25
Tel: 8 (436) 5777556, 5778019

Nashr etishga 04.11.2014 y. imzolandi
A3 formatda

Adadi 550 nusxa
O'zbekiston konchilik xabarnomasi 2014

IYUL-SENTYAEBR 2014

MUNDARIJA / COAQEPKAHUE

GEOTEXNOLOGIYA / TEOTEXHONOrna

Paxumoe B.P., lllememos [1.A., Ymapog @.51. lNoBbileHne achdekTmB-
HOCTW W YCTOMYMBOCTU PasBUTUSA FOPHO-METanmypruyecknx KoMbuHaTos
Y3bekncraHa B COBPEMEHHbIX YCIOBUSAX
Canakynos K.C., UcyHuy C.A., XyceHoe P.H., Uyndawee Y.T., A6dyn-
naee O.P., Kynmypodoe 3.C. NpakTuka BHeapeHNs G1ora3oBbIX yCTaHo-
BOK B ycroBusx arpodupmsel «yctnvk» B Hasourickom MK .

CHumka H.I1., Hazapoe 3.C., Buamamoe XX.H., Hopoe A. iO CHM)KeHme

KonbMaTaumMu unbTpoB U NpUUNLTPOBLIX 30H B3pPbIBAMU LLUHYPOBbIX
Topnen
Ak6apoe T.I"., ®e¢henoe B.C., Maxmydoe [.P., Ucpaunoe M.A. lNoka-
3aTenu BCKPbITUSI PyAHbIX MECTOPOXAEHWI NPU NOA3EMHON pa3paboTke

Hopoe 10.4., Hacupoe Y.®., Mucnu6baee U.T., XXusiHoe A.B. MeToguka
nccnefoBaHust ocnabneHys NPOYHOCTY NOPOA NPU MHOFOKPATHBIX Harpys-
Kax
AyzapubipeHos A.B., Kum C.U., Kamonoe LU.A. OCOGEHHOCTUN B3PbIBHO-

o paspyLUEHNSI CIIOXHBIX MAaCCUBOB C MPOCIOSIMU KPEMKUX MOPOL, «..cevvneee oanne

Bopob6ree A.E., U6pazumoe P.P., KomeHeea JI.A. OcHoBHble npoLec-
Cbl (hopMMpoBaHus rMyboKOBOAHbLIX MECTOPOXAEHNN cynbdmaos B HoBo-
rBMHENCKOM Mope
Tyxmawee A.B., Xakumoe LL.N., Kamonoea C.C. Bbi6op paunoHanb-
HbIX pas3MepoB 3KCKaBaTOPHbIX OMokoB ¥ paboumx 30H Kapbepa Ans
npou3sBoanTenbHoOM paboTbl FOPHOTPAHCNOPTHOrO KOMMeKca
CyeoHoe 0.0., 3aupos LU.1U., YpuHoe LU.P., Hacupoea LlI.H., Hopoe
A.10. TeopeTunyeckoe uccrnefoBaHue pa3pyLUeHUsi IPOAYKTMBHOIO nracTta
ypaHa B3pbiBOM KaMydieTHOTO CKBa)XMHHOTO 3apsfa B3pbiBYaTbIX Be-
LiecTB
Haumoea P.LU., Hopoe XK.A. Tyt paumoHanusauun otBanoobpasosa-
HUS  Mpu  aBTOMOOWMBHOM  TpaHcrmopTe Ha rnybokux Kapbe-

PaxmaHoe P.A. Ontummsaums napameTpoB OypoB3pbiBHbIX paboT npu
paspaboTke mecTopoxaeHusi [xepon-Capaapa
Apunoea JI.T. OueHka KOMMMEKCHOrO UCMOMNb30BaHNs 3anacoB Ha OCHO-
BE CYLLECTBYHOLLUX TEXHOMOIMYECKUX CXEM pa3paboTkym MpPaMOpPHbLIX Me-
CTOPOXAEHUM

GEOLOGIYA / TEOJIOrUA

Ak6apoe X.A. CocrosiHue, NpobrnemMbl U MyTU PacLUMPEHNST MUHEParbHO-
CblpbeBOM 6a3bl 30M10Ta Y3bekucraHa
Ucaxoodxaee B.A., TaHzupoe A.U., YpyHoe B.H. HekoTopble 3akoHO-

MEPHOCTU pasMeLLeHNs 30510TOr0 OpyAeHeHusi B ropax bykaHTay no gan-
HbiM 3D MogenvpoBaHus

GEOMEXANIKA / FTEOMEXAHUKA

Paxumoe B.P., Typanoe M.K., Kazakoe A.H. [porHo3vpoBaHve yaapoonac-
HOCTWN MECTOPOXAEHUA METOA0M MOAENMPOBaHNS
PaumxaHoe B.P., Mopo3oe B.B., bekmyp3aee Bb.b. llccnepoBaHue
nedopmaunii 6opToB Kapbepa Npu HanM4uKM B MaccrMBe AankoobpasHbixX
cnabbIx BKMOYEHU
WaweHko A.H., ConodsivkuH A.B., CmupHoe A.B. ObecneueHue yc-
TOWYMBOCTM NPOTSXKEHHBIX BbIpaboToK Ha BonbLunx rnybuHax
Bekb6aee I.K. MMopsinok NpUMEHEHWs1 reofe3nyecknx CryTHUKOBbLIX Mpu-
EMHVKOB B reoje3nyecknx CeTsiX CryLieHus
Caliudkocumoe C.C. NpaBoBble HOPMbI MapKLleaepckoro obecneyeHms
paLMOHaNbHOIO UCMONb30BaHUS U OXPAHBl HEOP. ... ceueeneenaenaenaenaennenn.

METALLURGIYA VA BOYITISH /
OBOrALUEHVE N METANNYPIrna

A60ypaxmaHoe C.A., Kypbaroe A.A., BypaHoe [.X. yTv NoBbILLEHVs Kade-
crBa 6a3anbToBOW NPoAyKLMK

13
16

19

22

24

29

32

37

38

57

60

66

69

74

...80

‘ HAYHHO TEXHHYECKIHA a2

| EORELIITELT




Hay4Ho-TexHu4eckui
1 NPON3BOACTBEHHbIN XypHan
n3pgaértca c uona 1997 rona

BbixoauT oavH pas B Tpu Mecsiua

Yuypeputenu:

[ocypapcTBeHHOE npeanpusTne HaBoumnckmn
rOpHO-MeTannypriuyeckmin kKomobuHar,
HaBounckuin rocyaapCcTBeHHbIN FOPHBIN UHCTUTYT,
[ocynapcTBeHHOe yHUTapHoe npeanpuatne
Y36ekckuin Hay4HO-MccnegoBaTenbCKUN

1 NPOEKTHBIN MHCTUTYT F€OTEXHOOMMMN U LIBETHON
meTtannyprum «O'zGEORANGMETLITI»

Mpu domHaHCcoOBOM Noaaepxke:
M «Haeowunckunn FTMK»,

OAO «Anmanbikckuii MKy,
YN «O’zGEORANGMETLITI»

FnaBHbIW pegakTop:
Hopos 10.[.

3am. rmnaBHoro pegakropa:
Hacupos Y.®.

PepakunoHHbIV coBeT:

AbgypaxmoHoB C.A., bekmypsaeB B.B., benmH B.A.
(Poccusi), Bopobbés A.E. (Poccus), MN'ynamos B.B.,
WNcaxopoxaeB B.A., Ncokoe M.Y., MagamuHos LUA.,
MyxupamHo B.®., lMonos E.J1., PaumxaHoB B.P.,
Pakuwes B.P. (KasaxctaH), Paxvmos B.P., CargveBa
M.T"., CanakynoB K.C., Carrapos I.C., CHutka H.IM.,
TypecebekoB A.X., PapmaHoB A.K., Xanukynos 3.X.,
LWawenrko A.H. (YkpauHa), FOcynxomkaes A.A.

>KypHan 3apernctpupoBaH B Y36eKCkoM
AreHTCTBE MO nevyaTty U uHpopmaumm

PernctpaumoHHoe cemnaetenscTteo 3a Ne 0033
oT 13 pekabps 2006 r.
ISSN 2181-7383 per. Ne 01-22/37 S ot 09.07.2013 r.

I'Ip|/| nepenevyaTke MatepmanoB CCblJlka
Ha XypHan obs3aTenbHa

3a TOYHOCTb (haKTOB 1 JOCTOBEPHOCTb
MHOPMaLMM OTBETCTBEHHOCTb HECYT aBTOPbI

Apnpec pepakuum:

210100, r. HaBowui, yn. KOxHas, 27a,
HaBounckuin rocyaapCTBEHHbIV TOPHbIA UHCTUTYT
Ten. 8 (436) 770-20-48, dpakc 770-29-32
210300, r. 3apadiaH, ADMUHUCTPaTUBHBIN
kopnyc, LleHTpanbHoe pyaoynpasnexHne HIMK
Ten. 8 (436) 5770438, 5770354, 5770225

dakc 8 (436) 5721015

E-mail: YuD.Norov@ngmk.uz
Z.Hakberdieva@cru.ngmk.uz

CauT: http://www.ngmk.uz, www.ziyonet.uz

KomnbloTepHasi BEpcTKa:
Xakbepouesa 3.T.

AHanuTuyeckas rpynna:
Candmesa X.C., 3anposa @.10., XusHos A.B.,
Hopos XX.A., Xopxaesa LL.P.

OunzanH:
Y6angynnaes 0.6., Ymapos N.A.

OTBeTCTBEHHbIN 32 Ny6nukauuio u o6HOBNEeHue
3neKTPoHHOM hopMbI XypHana:
[aenatoB b.P.

OTnevaTaHo:

B Tunorpacmm HFMK

210100, r. HaBou, yn. KOxHas, 25
Ten. 8 (436) 5777556, 5778019
MNopgnucaHo B nevatb 04.11..2014 r.
dopmart A3

Tupax 550 ak3.
© lopHbIN BeCTHUK Y3beknctaHa 2014

XacaHoe A.C. lMoTepu mMeau CO LWinakaMu B pasnuyHbIX hopmax u

NPOLECCHI PASAEIIEHUS BIAB. .. . ueuetaeeteeeeet et ee et e et ee s aaeenaa 89
XeaH A.B. Bbibop 1 pacyéTt cxem pyoonoaroToBKU ¢ MeNbHULAMU No-
NYCAMOUBMETIBYEHUS  ..oeiniiiiiii ittt e 92
AmuHxxaHoea C.UN., ConuxxaHoea IN.K. Pe3ynbtaTbl TeXHOMNOrM4Yeckomn
nepepaboTkn nNepBUYHbIX 30N0TOCOAepXawux npob pya
MECTOPOXKAECHNSA [lAYTbIBTAY .....ooiiviiiiiiiiiiiie i e 96
Umarova I.K.,, Aminjonova S.I. Qo‘rg‘oshin-misli boyitmani mis

qo'‘shimchalaridan tozalash ... e 98
KOHycoe M.IO., Babaee 3.K., Mamuyanoe LU.K., Kypsizoe 3.M. Vc-
Nosfb30BaHUe antoMOCUNMKATHBIX NMOPOo4 B MpoLecce Moy4YeHNst UCCKy-

CTBEHHbIX 0B/IMLOBOYHBIX MOPUCTBIX MATEPUANIOB ..covvvveeveeeeieeesiees e 101

Camadoe A.Y., OpHa3zapoe M., CaHakynoe Y.K. ViccnepoBaHue u3-

BIieYeHUs Xernesa 13 LLMaKoB ranoreHoaMMOHUIHBIM CNIOCOGOM .......... ....... 104
GEOTEXNIKA / TEOTEXHUKA

LWaxodxaee J1.IU., AHHakynoe T.)XK., Xak6epduee A.Jl., 3pzawee

3.3. KoHBeWepHbIN TpaHCNOPT U TEHAEHUMW ero pasBUTUS . ...106

Maxmydoe A.M. XapaKTepucTuka MaccuBOB U TEXHOMOIUsI pa3p860TKVI
MECTOPOXAEHUN OBNNLIOBOUYHOTO KAMHST .....eeeeeeeieteeneeie s eei e ene et e en e ee e ceeaas 108
Towoe B.P., Mymunoeg P.O. [JuHamunyeckvue ocobeHHOCTU rmapootb-
EMHOM cucTeMbl Nofayy BpallaTenbHO-NofatoLero mexaHusma 6ypo-
|=To] o I e r= T = T PSS 113
Towoe X.b., CmeknaHoe bB.Jl. Hay4HO-TEXHOMOIMYECKUA anropuTm

npotiecca pa3paboTku apdeKTUBHbIX GYPOBbIX UHCTPYMEHTOB............... ...... 115
ELEKTROTEXNIKA / QJIEKTPOTEXHUKA

Paxumoe A.B. KOHYMNMK KOPXOHANapuHWUHI 3NeKTp TabMUHOTWAA

660 V KYUNAHMLLHM KYTTTALL ..eeintiieiiieiieeieesieaaeeesaeeeseeeeseeesaeesnseesseesnseaanes eoeneas 117

ILMIY-LABORATORIYA IZLANISHLARI /
HAYYHO-NTABOPATOPHbIE N3bICKAHUA

KOcynxoodxaee A.A., Xydosipoe C.P., Mymanoe A.M., MymuHoe
C.A. TlloBbiweHne 3dpdeKTMBHOCTM paboTbl MeyYn  KMCIIOPOAHO-
hakenbHON NNaBkn CYyNbMUAHLIX MEAHBIX KOHLIEHTPATOB ......c..uvvuevenns wnne, 120
IMupumoe A.I. NccnepgoBaHue Tenno u maccoobMeHa B obnacTu nepe-

MeLUNBaHUS TPEXMEPHbIX TYpOYNEHTHbIX CTPYW pearupyoLmx rasos .... .......124

Karomoe A.LJ., [lynamoe [I.[. [LllypnaHraH rpyHTAn R\yn

KYTAPMANAPUHUHT EH KUSTIATY ...t eeiiee ettt e e e et e e aannas 126
TARIX / UCTOPUA

Hap3ynnaee Y.0. HaBoui BWNOATUHWHT XyQyAuW, 3THUK Ba

OEMOTPAMUIK XYCYCUATIIAPU ...eerienireeriesiee et st stee et e sneesneesaeenneenineens aereas 130

1QTISOD VA QONUNCHILIK / 3KOHOMWKA U 3AKOHOOATENILCTBO

Anumxodxaee C.P., Mypamoea LI.H. Tabuwin pecypcnappaH
oiganaHNLLIHN UKTUCOLANM BAXOTALL ...cc.evveeereeeeeseeeeeateeesnnreeesneeeesnneees eerees 132

Mypamoea L.H., Anumxodxaee C.P. VIKTucoamit-akonoruk
PMBOXITAHTUPULL OMUIK  cuddpaTvaa kKymup Kasub onuwHu ameepcudn-
KaLMSANALLUHNHT HA3APUIN ACOCTIAPM ......cuerereereneureeseneessseseseseesssessesessssesesssssensens sneens 136
MA’LUMOT / UH®OPMALINA
KHUMKHBIE HOBUHKM. . ... v e ee e e et e e e et eeae e eae et e eee e e et e e e eree e e et enaeeene eeees 140
Canakynoe K.C. lNosgpasneHue ¢ 80-netnem PaxumoBy B.P. ............. ...... 141
®PapmaHoe A.K. MNMosgpasneHue ¢ 80-netnem PaxumoBy B.P. ............ ...... 142
Catidaxmedoe P.X. MNosapasnenuve ¢ 80-netvem Paxumosy B.P. ............... 143
UHosimoe C.HN. 3abapaact KoH4YM onuM, cepmaxcyn daH UOOUIACH ....... ...... 144
PaxvmoB Baxab PaxvmoBud (k 80 - NETWIO CO AHSA POXKOECHUST) ....nveeeneenaenes canee 145
LLleBeHb N3BECTHAKOBBIN, UBBECTD. ..c...cvuerettiieeeeieateenieneeteeieieeeiteees eeens 146
REKLAMA / PEKITAMA

Ha 2 cTp. o6noxku: «Normet international LTD»
Ha 3 cTp. o6noxku: «Micromine»
Ha 4 cTp. o6noxku: «Atlas Copco»

O'zbekiston konchilik xabarnomasi Ne 4 (55) 2013



GEOTEXNOLOGIYA/ TEOTEXHO/IOMA

YK 622.235.(575.1)

© Paxumos B.P., lLemeToB N.A., YMapos ®.A. 2014 .

NOBbIWEHWNE 3®DEKTUBHOCTU N YCTOUYNBOCTHU
PA3BUTUA TOPHO-METAJNINYPITMYECKUX
KOMBUUHATOB Y3BEKUCTAHA B COBPEMEHHDbIX

YCNOBUAX

PaxumoB B.P., npodeccop kadeapsl «eofnesua n Mmapkengepckoe genox» Tawl TY, AOKT. TeXH. HayK, akagemuk AH PY3; LLlemeTtoB
M.A., JOKT. TexH. Hayk; YMapoB ®.A., AekaH ropHo-reonoruyeckoro dakynbteta Tawl TY, kaH4. 3KOH. HayK

O ’zbekiston kon-metallurgiya kombinatlarining iqtisodiy imkoniyatlari va oldindan tashkil etilib zamonaviy
sharoitlarda eng yuqori darajada foydalanilib kelinayotgan ishlab chiqarish korxonalari rivojlanishining barqarorligi
va iqtisodiy samaradorligini oshirish muammolarining yechimi keltirilgan.

Tayanch iboralar: kon-metallurgiya kombinatlari, iqtisodiy o’sish omillari, mineral xom-ashyolardan magsadli
foydalanish, avtomobil-konveyer transporti, kon-qayta ishlash sanoati chiqindisi turlari, portlovchi moddalarning

retseptli tarkibi, iqtisodiy samaradorlik.

Solution of a problem of improvement of economic efficiency and sustainable development of mining and metallurgi-
cal complexes of Uzbekistan under current conditions is presented on the basis of maximal use of industrial and eco-

nomic potential.

Key words: mining & metallurgical complexes, growth factors, rational use of mineral raw materials;, motor-
conveyor transport, types of mining wastes, explosives composition, economic efficiency.

Ha ropuo-meramrypruuecknx komOuHatax (I'MK)
VY306ekncraHa, Kak ¥ Ha BCEX TOPHBIX MPEANPUATHIX MH-
pa, YCIOXHSIOTCS TOPHO-TEOJIOTHUECKHE YCIOBUS JOObI-
YU pYJ B CBSI3U C IEPEXOJIOM K OTpabOTKe MeHee OJaro-
MIPUSTHBIX MECTOPOXKACHUH M Y4acTKOB, CHH)KAeTCsl CO-
Jiep KaHKe T0JIE3HBIX KOMIIOHEHTOB B JOOBIBaEMOil py/e,
pacTyT M3AEpXKKH IPOU3BOJCTBA. Bcé 310 mpuBOAMT K
CHIDKEHHIO HSKOHOMHYECKOW d()(HEKTUBHOCTH PabOTHI
I'MK. OmHolt U3 OCHOBHEIX 3a1a4, crosmeii mepex MK
B COBPEMEHHBIX YCIOBHSX, SBISCTCS IEpesoM Hebiaro-
MPUATHBIX TEHIEHINH, HEeWTpaim3anmus B OivKaimei
MEPCIIEKTUBE CIEPKUBAIOIIUX (AKTOPOB IKOHOMUYECKO-
ro pocra. MK paboTaroT B YCIOBHUSIX OJHTOMOJUCTHYC-
CKOro BHCHIHETO pPbIHKA, YTO HEC ITO3BOJIAECT MM IIOBLI-
math 3QQPEKTUBHOCTh UX JESTENILHOCTU 33 CUYET YBEJIH-
YeHUs [IeH. B 3ToM ciydae OCHOBHBIM HCTOYHHKOM POC-
Ta 3¢dexTuBHOCTH nesrenbHocTH [MK siBisieTcst BbI-
MIOJTHEHHE TEXHOJIOIMYECKUX MPOLIECCOB TOPHOTO MPOU3-
BOJCTBA HAa OCHOBE MAaKCHMAaJbHOTO HCIIOIb30BAHMS,
CO3/IaHHOTO paHee Ha MPENIPUATHIX MPOU3BOJICTBEHHO-
T'0 ¥ SKOHOMHYECKOTO MOTEHIIHANA.

I'MK umeror cBot0 criennduKy, CBsI3aHHYIO ¢ dQdek-
THBHOCTBIO HCIIOJIB30BAaHUS BHYTPEHHUX PECYpPCOB, C
MacuTaboM HX JAESTEIBHOCTH M K HUM MOXXHO OTHECTH
MIPUPOIHBIC U YKOHOMHUYECKHUE 3aTpaT oOpasyroriue (ak-
TOpBI. Pa3Mephl M KayecTBO 3ar1acoB MOJIE3HBIX MCKOTIAe-
MBIX, YCJIOBUS HMX 3ajieraHusl, Teorpaduyeckoe MoJoxKe-
HHUE pa3pabaThIBaeMbIX MECTOPOXKICHUI Hpenornpesese-
HBI pupoaoi. U3 atoro crexyer, uto MK B Gosnbreit
Mepe, 4eM JpyrHe OTpaciv MPOMBIIIIIEHHOCTH, UCTIBITHI-
BalOT BIIMSHHUE E€CTECTBEHHBIX IMPHPOIHBIX (AKTOPOB H
OCHOBHOE 3HAUCHHUE MPHOOPETAIOT SKOHOMHYECKHE (PaK-

TOpBI, MPEAIONarare BO3MOXKHOCTh BbIOOpa, a, cle-
JIOBATEJIBHO, YIIPABIICHHS] YPOBHEM H3JIEPIKEK.

K skoHOMHMuYeckuM 3arpar oOpasylomum (akTopam
MOJKHO OTHECTH: MaclITad AEATEIbHOCTH TOPHOTO Mpe-
MpUsATHS; 00BEM HMHBECTHLMH; CIOCOO pa3paboTKH Io-
JIE3HOTO MCKOMAeMOro; ypOBEHb TEXHOJIOTHYECKON OCHa-
MEHHOCTH; CTENEHb CIICNHMAIN3ANY TIPOU3BOJICTBA; 3a-
rpy3Ka MPOU3BOJCTBEHHBIX MOIIHOCTEH T'OPHOTO Mpea-
MIPUSATHS; ACCOPTHMEHT TPOAYKIHH; KOMIUIEKCHOCTh
MIPOM3BOACTBA; HAKOIUICHHBIH OIBIT; YPOBEHb OpraHH3a-
UM TPYZa ¥ KBaJTH(UKAIMK TIEPCOHANA; yPOBEHb YIpaB-
JIEHUs Ka4ecTBOM; 3((EKTUBHOCTH TUIAHUPOBAHUSI.

Takum o6pa3om, mpobIeMa MOBHIMICHHSI SKOHOMUYe-
ckoit s dexruBHocTr ' MK noynkHa peratbest HCXOs U3
CKJIA/IBIBAIOLLEICS] SKOHOMHUYECKON CHUTyalluHd, H3MEHe-
HUs KOHBIOHKTYPBI HA MUPOBOM PBIHKE ChIPbsSl 1 BO3MOX-
HOCTH MaKCHMAJIbHOTO HCIIOJIb30BAHUS, CO3JJaHHOTO pa-
HEe Ha TOPHO-METALUIYPIUYECKUX NPEANPUATHSX, TIPOU3-
BOJICTBEHHOTO 1 3KOHOMHYECKOT0 MOTeHInana. PaccmMoT-
PUM TOBBIIIEHHE SKOHOMUYHOCTH Pa0OTHI U YCTOMYHBO-
ctu pa3sutui [ MK B cOBpeMEHHBIX YCIOBHSIX Ha IPUME-
pe peLIeHust CIIEAYIONINX 3a1ay:

1. PannonanbHOE MCMONB30BAaHHE MHOTOKOMIIOHEHT-
HOTO NPUPOJTHOTO U TEXHOT€HHOTO MUHEPAIBHOTO CHIPHS
Y BOBJICUEHHE B IepepaboTKy OTXOII0B TOpHO-Tiepepada-
TBIBAIOILIETO MPOU3BOJICTBA.

2. Pacuimpenue chepsl BIUSHUAS [UKIXYHO-TIOTOYHOMN
texHosoruu (LII1T) Ha ocHOBe KOMOMHNPOBAHHOT'O aBTO-
MOOMIIbHO-KOHBEHEPHOTO TPAaHCIOPTA.

3. CHmXeHHe ITPOCTOEB TOPHOTPAHCIIOPTHOTO 000py-
JIOBaHUs HAa PYJHUKAX.

4. CoBepUICHCTBOBaHHE PEIENTypHOIO COCTaBa H
TCXHOJIOI'MU MPONU3BOJACTBA B3PbIBYATHIX COCTABOB.
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IlepBoe. PanuoHanbHOE MCIOJIB30BAHHE MHOTOKOM-
MTOHEHTHOTO IPHPOJHOTO U TEXHOTEHHOTO MHHEPAJIBHO-
IO CHIPbsI M BOBJICUCHHUE B TIEPEPAOOTKY OTXOZOB FOPHO-
mepepabaTteiBaromiero mpoussoactea. [ MK mmMeror Takoit
THII IPOU3BOJICTBA, KOTIA B PE3yJIbTaTe OOIMINX TEXHOJO-
THYECKUX IPOIECCOB AOOBIUH, TPAHCIIOPTUPOBKH, APOO-
JICHHS, U3METbYCHUS MUHEPAIEHOTO CHIPBS BBIpaOaThIBa-
FOTCSI pa3JInuHble BUJIbI MPOIYKIUH (TOBapHbIe 1moIydad-
pHKAThl, KOHLIEHTPATBI, METAJUIbl, yIOOpEHHS H T.IL.).
Bricokas meHa Ha MPOU3BOIMMYIO MPOIYKIHIO, B COBO-
KYOHOCTU € UMCHOHNIUMCS CIIPOCOM Ha MHUPOBOM PBIHKE,
€0O37aéT JOTOJHUTENBHBIE CTUMYJIBI JUISl PAllMOHAIBHOTO
WCIIOJIb30BAHUSI MHOTOKOMIIOHEHTHOTO HPUPOJHOTO U
TEXHOTEHHOTO MUHEPAILHOTO CHIPbS WM HapaldBaHUS
00BEMoB mpomspozacTea ' MK.

Od4eBUIHO, 9TO HEOOXOANMO HAPAaBHUTh YCHIIUS, BO-
MEePBBIX, Ha YIIIyOlleHHe mepepaboTKH CBHIPBEBBIX pe-
CYPCOB C IIENBIO MOJIyYCHUS MPOAYKIHH 00Jiee BEICOKOM
CTEIICHH TEXHOJOTHYECKOTO IMepeena U MoCiIeayomei
BO3MOJKHOM peayin3aiuu e€ Ha BHEIIHEM pbhIHKE. YTy0-
JIEHHE CTENeHH MepepaboTKi MHHEPAIbHOTO ChIPhS
HpI/IBeZléT K CO31aHHUI0 AOIIOJTHUTCEIBbHBIX pa60q1/1x MCECT,
quBepcu(UKAIME TPOU3BOJICTBA U TOJYYCHHIO BBITOJIBI
I'MK, koTopsie moiy4ar MHpPOAYKIHIO, O0JIaJaroIlyI0
Gompuieid  no0aBleHHON cTOMMOCTBIO. Bo-BTOpHIX,
MPUHIMIAATBHAS OTPaHUYCHHOCTh MHHEPAIBHBIX pe-
CYpPCOB, BO3pacTaHHE MX CTOMMOCTH B JOJTOCPOYHOM
MEePCTIEKTUBE BEAET K HEOOXOANMOCTH IIEPecMOTpa TeX-
HOJIOTHYECKUX CXEM IIPOM3BOJICTBA W JOCTIDKCHHUS 32
CYET 3TOTO YBENWYCHHS KOJIMYECTBA U3BIEKAEMBIX KOM-
moHeHToB. C menpro camkenus 3atpat [ MK u momyyge-
HUS JOTOJIHUTENBHBIX OXOIOB HEOOXOIMMO OIpeie-
JIUTh BEJIWYUHY MNPSAMBIX 3aTpaT Ha HOPOU3BOACTBO H
pealin3alnilo KaXJa0oro M3 MNCHHBIX KOMIIOHCHTOB IpH-
POAHOIO0 MW TEXHOI'CHHOTO MHHEPAJIBHOI'O CbhIPbA. To
€CTh BBINOJIHUTH OIIEHKY B IUIAHE LEIecO00pa3HOCTH
OpraHu3alM IPOM3BOJCTBA IO NPOMBIIIICHHOMY OC-
BOCHHIO MHOTOKOMITOHEHTHOTO INPHPOJHOTO M TEXHO-
T€HHOTO MUHEPAIBFHOTO CHIPHSL.

Ta6nuua 1
TexHunyeckas xapaktepuctuka KHK
HaumeHoBaHue En. m3m. 3HaveHune
- IPOM3BOIUTENIEHOCT:
TEXHUYECKast t/h, (m’/h) 3500 (2000)
SKCILTyaTalluOHHAs MJTH. t/TO] 14
- niuna KHK (B T.4. Hak1oH-
HOM 4acTH) m 960 (483)
- BBICOTA HOJ(bEMA PY/IbI m 270
- IIMPHUHA JICHTHI m 2
- YroJI HAKJIOHHOW YacTH KOH-
Beiltepa Tpan. 37
- CKOPOCTb JIBHDKCHHUS JICHT
KOHBeitepa ms 315
- 8MKOCTb OyHKepa JIpOoOIIIb- 300
HO-TIEPErpy304HOro IIyHKTa t Ao
- THII IpOGHIIKH JI13-1300/300

B ropHoznoObIBatomnx pernonax PecryOmuku curtya-
IUsI CKJIa/IbIBACTCSl TaKMM 00pa3oM, YTO B NEPCHEKTHBE
yepe3 ONpeesIEHHOE BpeMs OCTaBIINECS 3arachl MEcTo-
POXIEHHH HE CMOTYT O00ecreduTh padoTy 3aBOJIOB Ha
JOCTHTHYTOM YPOBHE, TIO3TOMY CHadaja 00bEMBI TOPHBIX
pabot, a 3aTeM u OOBEMBI TEepepabOTKH PYAbl HAYHYT
YMEHBIIATHCS. YXYAIMIEHHE TOPHO-T€0IOTUIECKUX U TOp-
HOTEXHUYECKHX YCIOBUI OCBOCHHUS MECTOPOKICHHUH B
COYETAaHMH C MCTOLICHHEM 3allacoB 3acTaBiIsAeT 0OpaTHTb
IpUCTAaIbHOE BHUMaHHE Ha OTXOABl TOPHO-
nepepa0aThIBaIOLIEro IMPOU3BOZACTBA. 3ajada yKperuie-
HHUSI MHHEPaJbHO-CHIpheBOIl 0a3bl Hambojee ObICTPO U
9KOHOMHYHO MOXXET OBITh pelleHa Ha OCHOBE peain3a-
IIMM UMEIOLINXCSl KPYIHBIX Pe3epBOB, HAKOIUICHHBIX TEX-
HOTE€HHBIX OTXO/JIOB.

Tak, np1 OCBOEHUH KPYIHBIX MECTOpOXKieHUH, HaBo-
niickuM 1 AnmansikckuM 'MK HakorieHO 3Ha4YMTENb-
HOE KOJIMYECTBO OTXOJOB JOOBIYH W TEPEpabOTKH H IO-
JOIIJIO BpEMs YK€ CErOAHS MPUCTYIHUTh K UX M3YyUEHHIO
C TOYKH 3PEHHSI BO3MOXKHOTO HCIIOJIb30BAaHUS B KAUECTBE
PE3EPBHOTO CHIPHEBOTO NCTOYHMKA B OyAyIIEM, paccMaT-
puBasgd UX B KaUCCTBC TCXHOI'CHHBIX MeCTOpO)KI[eHI/Iﬁ )44
CO3JJaHuUs C TMOCIEAYIOIEeH KoMMepIHanu3aiueil coBpe-
MEHHBIX TEXHOJIOTMH NepepabOoTKH CII0KHOTO HEKOHIM-
IIMOHHOTO CBIpbs. [ 3TOro HEOOXOAMMO: OLIEHHUTH CH-
TYaIuio, CIOXHBLIYIOCS ¢ 00pa3oBaHWEM TEXHOT€HHBIX
OTXO/IOB B TOPHO-TIEpepadaTHIBAIONIEM IPOU3BOICTBE;
pa3paboTaTh TpOTpaMMy BOBJICYCHHS B IepepabOTKy
OTXO/I0OB TOPHO-TIepepaldaThIBAIOIIEr0 NPOU3BOJCTBA U
OCBOCHUSI TEXHOTEHHBIX MECTOPOXICHHH; pa3paboTaTh
rpaduK OCBOEHHSI TEXHOT€HHBIX MECTOPOKIAECHHI Ha OC-
HOBE BBICOKO((EKTHBHBIX HMHHOBALIMOHHBIX TEXHOJO-
TH.

OrneHka CHTyalMy NpeaycMaTpHBaeT: OIpeJelieHne
BUJIOB OTXOJIOB TOPHO-TIepepadaThIBAIONIErO MPOU3BO/I-
CTBa; PACCMOTPEHHUE MPEIIIOCHUIOK Ul BOBJECYCHUS B
nepepabOTKy OTXOAOB TOPHO-IIEpepadaThIBAIOLIETO HPO-
U3BOACTBA; onpereneHne (HakTopoB, CHOCOOCTBYIOIMX U
MPEMSATCTBYIOIUX BOBICUCHUIO B MEpepabOTKy OTXOHOB
MPOMU3BO/ICTBA.

Bropoe. Pacunpenne chepst BiusiHus LITIT Ha ocHo-
BE KOMOMHHPOBAHHOTO aBTOMOOMJILHO-KOHBEHEPHOTO
TPAHCIIOPTA MO3BOJISIET CYIIECTBEHHO YBEINYUTH ITPOM3-
BOJUTENFHOCTh M TOBBICUTH d()(HEKTUBHOCTH (PYHKIIHO-
HUPOBAHUA TPAHCIIOPTHOM CUCTEMBI Kapbepa. M3BecTHO,
YTO YBEIUUYCHUE TIIyOHMHBI KapbepoB M IMPOTSHKEHHOCTU
Tpacchl MOABEMA B OOIIEM PAaCCTOSHUM IIEPEBO30K OTPH-
LaTeJIbHO CKa3bIBAETCSl Ha TEXHOJOTMYECKHX MOKazaTe-
JsIX paboThl KapbepHOro aBTOTpaHcnopra. OAHUM U3
TJIaBHbBIX HaHpaBJ’IeHI/Iﬂ CHMXXCHHS 3aTpaT U IMOBBIIICHUA
9KOHOMUYHOCTH paboThl Kapbepa MypyHTay SsBiseTcs
npumenenne ¢ 1984 r. LIIT Ha ocHOBe KOMOMHHpPOBaH-
HOT'O aBTOMOOMJIBHO-KOHBEHEPHOT'0 TPaHCIIOPTA.

Ucnonb3oBanue B kapeepe LIIIT ¢ konBeliepamu Tpa-
IUIIMOHHOTO HWCITOJHEHUS (150) MTO3BOJIIJIO COKPATHTh
paccTosiHAEe aBTONEPEeBO30K TopHOil Maccel Ha 30-40%,
CHM3UTh BBICOTY €€ mogbéma camocBanamu Ha 50-70%,
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COKOHOMMUTDL 3aTpaThbl Ha JKCILIyaTallulO B CPaBHCHHUU C
aBTOMOOWJIBHBIM TPAHCIIOPTOM, YMCHBIIUTH 3ara3oBaH-
HOCTb B Kapbepe. Y IeJbHBIH BeC 00BEMOB FrOPHOH Macchl
(pyIBl ¥ BCKPBIIIHOM MOPOJIBI), BRIJAHHOW H3 Kapbepa ¢
momometo LIIIT, cocraBmser 59,3%, a ¢ TOpH30HTOB
Kapbepa, IMEIOIIX TPAHCIOPTHYIO CBS3b C KOHIICHTpa-
LIHMOHHBIMHU TOpU30HTaMHU, Ooiee 85,0%.

B 2011 r. na xapeepe MypyHTay BBEAEH B IKCILTya-
Tauuto koMiuieke LIIT ¢ KpyTOHaKIOHHBIM KOHBEHEPOM
(KHK) ¢ BreIcoTO# moabpéma ropHoit Mmaccel 270 m. Tex-
Huueckas xapakrepucriuka KHK npencrasnena B Tadi. 1.

Kak moka3sana npakTuka paboThl, IPU UCIIOIH30BAHUU
B kommuiekcax HIIT kpyTOHAaKJIIOHHBIX KOHBEWEPOB WH-
TEHCHBHOCTH YBEJIIMYCHUS yICIBHBIX YKCILTyaTaIllHOHHBIX
pacxolloB HMXE U M3MeHsieTcs B mpenenax 2,0-1,5 pasa.
Ha xaxnpie 100 m moBBIIIEHNST BEICOTHI IOABEMA YBEIIH-
YUBAIOTCS yIENbHBIC SKCIUTyaTallMOHHBIC PACXOMbI: MPH
Hcnob3oBaHuK B KoMInrekcax LIIIT IeHToYHBIX KOHBEH-
€pOB TpPaIUIMOHHOTO ncnoiHeHus Ha 20-15%, kpyToHa-
KJIOHHBIX KOHBe#epoB Ha 15-10%, cooTBercTBeHHO. [Ipn
9TOM WHTCHCHBHOCTH yBEIHMUYEHHs 3aTpaT CHIDKACTCS C
IIOBBIILICHUEM FOHOBOﬁ MMPOU3BOAUTCIIBHOCTH KOMILICKCA
LIIT. lNomoBast mpoM3BOAUTENBLHOCTh TPyJa OJIHOTO pa-
o6otHuka komiuiekca L{IIT 3HAaYMTEIBHO MOBBIMIACTCS C
yBeIMueHneM o0bEMa epeBO30K FTOPHON Macchl KOHBEH-
€pHBIM TpaHCIOpTOM. B ycnoBusx kappepa MypyHTay
OHa m3MeHseTcst B quanazone ot 80 go 170 teic. t/ron. B
3HAYUTEIBHON Mepe MPOW3BOIAWTENHHOCTD TpPyHa 3aBH-
CUT OT 00OpYAOBaHHA, MPHUMEHAEMOTO B IKCKaBaTOPHO-
aBTOMOOWIBHOM KoMIUIeKce. Tak, Ipu WCIONh30BaHUH B
9KCKaBaTOPHO-aBTOMOOMJIFHOM KOMIUIEKCE 3KCKaBaTo-
pos OKI'-15, a B cO0pOYHOM 3BEHE aBTOCAMOCBAJIOB T'PY-
30moAbEMHOCTRIO 190 t moBBIIEHHE TOJIOBOrO0 00BEMA
nepeBo3ok ropHoit maccel ¢ 30,0 mo 50,0 muH. t maér
MPUPOCT MPOU3BOAUTEILHOCTH TPyJa Ha OJHOIO TPYHs-
merocs no4yty Ha 90%.

Tperbe. CHIKEHHE TPOCTOEB TOPHOTPAHCIIOPTHOTO
oOopynoBanus Ha pyaHHKax. OJHEM W3 HANpaBIICHHUA
COBEPIICHCTBOBAHMS OpPTaHM3AllMM IPOW3BOJICTBA HAa
PYIHHUKAX SIBISIETCS CHIDKCHHE IPOCTOEB TOPHOTPAHC-
MTOPTHOTO 00OpYNOBaHUSA M TOIJIEPKAHHE ero pabdoTo-
CIIOCOOHOCTH € MO3HIMHU pPean3aliil ONTHMyMa (yHK-
nuoHnpoBaHus. COKpamieHHe STHX MOTePh B YCIOBHUSIX
TOPHOH MPOMBINIICHHOCTH TPEACTABIAET OTPOMHYIO IO
CJI0KHOCTH IpoOIeMy.

Bricokue Harpy3Ku Ha TOPHOTPAHCIIOPTHOE 000PYI0-
BaHHE, MHOI'0O3BEHHOCTh M IMOCJIEAOBATEILHOCTh LENU
paboraromiero 00OpyAOBaHUS NPEIBSBISAIOT IOBBIIICH-
HBIE TpeOOBaHUS K IMOJJIEPXKAHUIO PabOTOCIIOCOOHOCTH
000pynoBaHMSI HAa TOPHOAOOBIBAIOIIUX IPEIIPHUITUSX.
AHamm3 paboThl IeHCTBYOMEro mapka KapbepHoOTo 000-
PYIOBaHUS IMOKA3bIBa€T, YTO W TIOCIE OTPAOOTKU CpPOKa
CITy’kOBI TI0O HOPME aMOPTH3AIMH AKCKABATOPHI U Oypo-
BbIC CTaHKH PabOoTar0T H0CcTaTo4uHO 3 dexTrBHO. Tak, Ha
Kapsepe MypyHTay K03(D(OUIIHEHT MCIOIB30BaHUS KC-
kaBatopoB Tuna OKI'-10 m OypoBbix crankoB CBIII-
250MH 6e3 ocTaToYyHOM CTOMMOCTH COCTaBJISIET, COOT-
BerctBenHo, 0,69 u 0,74. Iloanepxxanue pabOTOCIOCOO-

— -

HOCTH KapbhepHOro 00OpYyIOBaHHs JOCTUraeTcsi B TPEX
HATIPaBJICHUAX:

1. CoBpeMeHHBIH MOAXO0Jl K OpraHU3aluud PEMOHTHO-
MIPOQUIAKTUIECKUX MEPOTIPHUATHH.

2. OnTIMH3anus CHCTEMBI PEMOHTA.

3. KanmutanbHBI peMOHT KaphepHOTO 000PYIOBAHMS.

PaccmoTpuM  BBIIICTIEpPEUYNCIICHHBIE — HATPABJICHUS
mojiep kaHusl paboTOCIIOCOOHOCTH Ha MpHMepe 00opy-
JOBaHUS, SKCIUTyaTHPyeMOro B Kapbepe MypyHTay.

1. CoBpeMeHHBIN MOAXO0J K OpTraHU3allid PEMOHTHO-
NpoQUITaKTHYECKUX MEPONPHUATHIH COCTOUT B OllEpaTHB-
HOM OIpeJIeNICHNH MoKa3artelied HaI&KHOCTH KapbepHOTo
000pyIOBaHUs UIsl TIOCIEAYIOMEH KOPPEKTUPOBKH pe-
MOHTHBIX HOPMaTHBOB C HCIIOJI30BAHHEM METOJIOB TEX-
Huyeckoit nuarnoctuku. B HaBomiickom ['MK npunsita
[IEHTPAIIM30BaHHASI CHCTEMa OpTaHU3allMd PEMOHTa, KO-
r1a BCE PEMOHTHBIE PAa0OTHI BEHIIONHSIOTCS CHIAMH H
TEXHUYECKHMH CPEICTBAMU PEMOHTHBIX MOJpa3/elICHHHA
PYOHHKOB. PEMOHT OCHOBHOTO KapbepHOTO 000pymOBa-
HUS BBITIOJIHSACTCS C IEPHOANYHOCTHIO, YCTAHOBIEHHOHN B
HOPMaTHBHO-TEXHUYECKOI JOKyMEHTanuu, a 00bsEM ore-
parvii BOCCTaHOBJICHHUST (POPMHUPYETCSI HA OCHOBE Tpebo-
BaHHI SKCIUTyaTallMOHHON JOKYMEHTAIMU C YIETOM (hak-
THUYECKOT'O COCTOSIHUSI Y3JIOB M J€Talledl TOpHOro 00opy-
noBanus. KagecTBO peMOHTa B 3HAYMTENBLHOM Mepe 3aBH-
CHT OT METOZOB IIJIAHUPOBAHMS OPTaHU3ALMH HOATOTOB-
KM ¥ IPOBEJICHUS] PEMOHTA 1 KBaJIM(PUKAIIMA PEMOHTHOTO
mepcoHana. /Iy BBEIMONHEHWS STHUX 3aJad Ha Kapbepe
MypyHTay NpH BBIIOJHEHWH TOAOBHIX M KalTUTAJIbHBIX
PEMOHTOB KapbepHOTO 000pYIOBaHUS BEAETCS MPAKTHKA
COCTaBJICHUsI CETEeBBIX I'paMKOB C yKa3aHHEM KOHKpET-
HBIX BHJIOB pa0bOT W BPEMEHH, HEOOXOTUMOTO ISl HX
BhINOJIHEHHS. [Ipy cOCTaBlIieHHH CETEBOTO rpaduka ornpe-
JICIISIOTCST TPYAOBBIC 3aTPaThl, HEOOXOIMMBIC JIJIS TIPOBE-
JICHUS] pEMOHTA B 3apaHee IUIaHUPYEMBIH CPOK, KOMILIEK-
TYIOTCSI HEOOXOAMMBIE 3BE€HbsI 1O KBaJM(UKauu pado-
TAIOIIMX ¥ PAaBHOMEPHO pacrpezessiercst 00béM paboTh
BO BpeMeHH. [l COCTaBJIEHHsI CETEBBIX IpaMKOB HC-
MONTB3YeTCsl TIepPBUYHAS TEXHHYECKas JOKYMEHTAIIWS,
VYUTHIBAIOIIAS HAJHMYUE M COCTOSHUE TEXHHKH, ITO3BO-
JISFOIIAs CO3/IaTh OTHOCHUTENBFHO CTAHIAPTHYIO U YHHUBEP-
CAJIFHYI0O CXEMy PEMOHTa KapbepHOro 00OpyIOBaHWSA,
MIPUMEHEHHE TI0Y3JIOBOTO PEMOHTA, Pa3/ielieHHue W CIie-
UATN3AIII0 TPY/Ia.

2. Toanepxkanue pabOTOCIIOCOOHOCTH KapbepHOTO
000pyIOBaHUs, CPOK CITY>KOBI KOTOPOTO HMPEBBICKI HOP-
MaTHBHbIﬁ, BO3MOXHO IIpU ONTHUMH3AIIUN CUCTEMBI PEC-
MOHTA. BBINOMHEHHBIH aHANN3 pacnpeneneHus PEeKUM-
HOTO BPEMEHH MO HKCKaBaTOPHOMY IIapKy, OypOBBIM
cTaHKaM W obopyrnoBanuio kxommuiexca LIIIT moxazan
KpaifHIOI0 Ba)KHOCTH pPa3pa0OTKH TaKOH ONTHMAIBHOU
CHUCTEMBI TEXHIHUECKOTO OOCITy>KUBaHHS, KOTOpas aBaa
OBl MaKCHMaJbHYIO IPOHM3BOAMTENBHOCTH KaphepHOTO
obopynoBanusi. ['paduueckas MHTEpHperanusi B3auMoO-
CBSI3U IUTAHOBBIX W ABApUHHBIX IPOCTOEB HKCKABATOPOB,
OypOBBIX CTaHKOB Ha Kapbepe MypyHTay IpejicTaBieHa
Ha puc. 1. U3 ananuza rpadukoB BUAHO, YTO NPHU BBIOOpE
OIITUMAJIBHOI'O KOJIMYECTBA IINIAHOBBIX O6CJ'Iy)KPlBaHPII7[
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a) COCTOSAAHMU YBCJIMYMUBAIOTCA 3a CcYéTr 3aKYIIOK 3allaCHbIX
yacTed W YBEIIMYCHUS BPEMCHH Ha MPOBEICHUE PEMOHT-
HBIX pabot. [laHHBIE IO 00BEMAM TOPHOM MacChl, OTTPY-
JKCHHOM THAPAaBIMYECKAMH 3KCKaBaToOpaMH C Hadaia
IKCIUTYaTAlMM U 3aTpaTaM Ha WX MOJAep)KaHue B pado-
. TOCTIOCOOHOM COCTOSTHHH (B % OT CTOMMOCTH) TIOKa3bIBa-
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Puc. 1. N'padhmyeckasa nHtepnpeTaums B3aMmmOCBA3M NiaHo-
BbIX U aBapUMHbIX NPOCTOEB Ha OAWH CPeAHECNUCOYHbIN:
a — akckasaTop; 6 — 6ypoBol cTaHOK

ABapuiiHbie NPOCTOH
Ha 1 3KkckaBaTop, yac/roj

MOYHO JOOWUTHCS MaKCUMAJILHOTO CHIDKEHHUS aBapUHHBIX 0 ‘ ‘ ‘ ‘ ‘ ‘
OCTAaHOBOK KapbepHOTo 00opymoBanus. OnrtumaibHOE 6 7 8 9 10 1 12 13 14
BpPEMs ILJIAHOBBIX TOJOBBIX OOCITY:KUBaHHUM Ha OJUH Cpox cayabut akekaparopa, aet
CpeIHEeCTTUCOYHBINA dKckaBaTop cocrtaBisieT 500-507 ua-
coB, Ha OypoBoii craHok 295-310 yacos, st 000pyOBa-
Hus kommiekca LIIT 1700-1750 gacos. IIpu 3ToM cHu-
JKCHHE BPEMCHH IUTAHOBBIX OOCIYXXMBAaHUH TOPHOH TeX-
HUKHU HIDKE ONITUMANIBHBIX 3HAYCHUH, IPUBOIUT K yBEIIH-
YEHHUI0 aBapUUHBIX MPOCTOEB M 3aBYAIMPOBAHHOMY Iie-
pepacnpeneneHuI0 BpeMEeHH, 3aTPauyeHHOT0 Ha yCTpaHe-
HUE aBapuil 1O IJIAHOBOE OOCTyXMBaHWE. TakoW MHIH-
BHUIYaJbHBIA MMOAX0] K IUTAHUPOBAaHHUIO PEMOHTOB H IIO-
BBIIIIEHNE UX KaUeCTBa B COBOKYITHOCTHU C APYTUMHU MEPO-
TPUATUSIMH TTO3BOJIAIT YBEITHYUTh KOI(DGHUIIMESHT UCTIONb-
30BaHUs YKCKaBaTopoB B 1,4-2,0 pa3a, OypOBBIX CTAHKOB
B 2,0 — 2,6 pasza.

3. Tlopnepkanue pabOTOCIIOCOOHOCTH KapbepHOTO
000pyIOBaHUSI TPH IOMOIIM KAIMUTAJIFHOTO PEMOHTA.
Y4uTHIBasA, 9TO W3HOC BBEIEMOYHO-IIOTPY30YHOTO 000pY-
JOBaHUS 110 HOPME aMOpTH3aIiH cocTaBisteT oboxee 80%,
ocTaHOBHUMCS OoJiee OapoOHO Ha aHAIM3E PabOTHI IKC-
kaBaTopoB. Ha kapbepe sKcIuyaTupyroTcs 8 moanduka-
LM{A 9KCKAaBaTOPOB CO CPEIHEB3BELICHHON yCpeqHEHHON 0 ‘ ‘ ‘ ‘ ‘
€MKOCTBIO OJIHOTO KOBINIA, paBHOW 14,7 m>. Texuuko- ! 2 3 4 S 8 4
SKOHOMHYECKUE TOKa3aTeiu paboThl IKCKAaBATOPOB Ha

Puc. 2. TexHUKO-3KOHOMMYECKNE NokKasaTenu paboTbl 3KCKaBa-
Kapbepe MypyHTay npecTaBieHs! Ha puc. 2. TOpoB Ha Kapbepe MypyHTay: a) U3MeHeHUe NpPoU3BOAUTESNIbHO-

OrnenuBas pabOTy SKCKAaBaTOPHOI'O IMMapKa, MOXHO ¢ty OOHOr0 CpPeAHECNMCOYHOrO 3KCckaBaTopa OT cpoka cryxbbl; 6)
OTMCTI/ITL’ qToO r[pOI/I?,BO[[I/ITe_]'[LHOCTL OHHO]"O CpeﬂHeCHI/I- B3aMMOCBA3b aBapVII/IHbIX ﬂpOCTOeB ogHoro CpeﬂHeCnMCOHHOFO
COYHOTO 9KCKABATOpA C YBEIMUEHHEM CpOKa CIyxkOpl 2KCKasaropa o cpoka cnyx6bl; B) B3aUMOCBA3L 3aTpaT Ha cogep-

. XaHUe OfHOTO CPEAHECNNCOYHOro 3KCKaBaTopa OT Cpoka Cryxbbl;
CHI)KAETCs, BO3PACTalOT aBapUilHble MPOCTOU, 3aTPAThI

r) M3MmeHeHne cebecToMMOCTI 3KCKaBaLMn FOpHOM MacChbl OT CpokKa
Ha MOAJEPKAHUE DKCKABATOPOB B PabOTOCIIOCOOHOM  cryx6bl akckaBaTopa
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10T, YTO, HapUMep, MpH npousBoauTeIbHocTH 2500 ThIC.
m’ B TOJ JTH 3aTPaThl COCTABISIOT JUIsl YKCKABATOPOB
mapku CAT-5230 — 4%; mia EX-3500 — 9% u nns RH-
170 — 9,2% ot 0OanaHCOBOH CTOMMOCTH 3KCKaBaTopa
(puc. 3).

TexHudeckne yCIOBHS OJKCIUTyaTallud KapbepHOTO
000pynOBaHMS TPEAYCMATPUBAIOT BHITOJHEHHE KalH-
TaJIPHOTO PEMOHTA, MEPUOAUYHOCTh U 00BEM KOTOPOTO
YCTaHaBJIMBAIOTCS NEHCTBYIOIIEH B HACTOSILEE BPEMsI Ha
kappepax Pecnybamkm cucTtemMoil MIaHOBO-
MIpeAYyNpPEIUTENBHBIX PEMOHTOB. B cooTBETCTBHM € 3TOH
CHUCTEMOM CpelHEerofoBele MPOCTOM NPH KalUTAIbHBIX
PEMOHTax cocTaBisAOT OT 45 1o 90 nHeH u onpenensoT-
sl TIIaBHBIM 00pa3oM CPOKOM CITy’KOBI IKCKaBaTopa, a He
TEXHUYECKHM COCTOSIHUEM 3aMEHSEMBIX y3JIOB U arpera-
ToB. Ha kappepe MypyHTay BBeieHa THOKas CHCTeMa
IUIAHUPOBAHMS KalWTaJbHBIX PEMOHTOB: MO CHCTEME
PEMOHTOB «II0 COCTOSIHHIO» (IJIs1 9KCKaBaTOpOB, pado-
TAIOIIUX B Kapbepe); «I0 HapaboTKe BpeMeHW» (151 dKC-
KaBaToOpoB, pabOTAlOIMX HA IEPErpy304YHbIX IyHKTax
kapbepa). [IpomnmuTh Cpok 3KCIIyaTaluu KapbepHOTO
000pyIOBaHUsI, YUUTHIBAS CIOKHOCTh €r0 KOHCTPYKI[HH
U pazHooOpaszue BO3HUKAIOMMX AEe(HEKTOB, MOXKHO IpU
nepexojie K CHCTEME PEMOHTOB «IIO COCTOsIHMIO». Kak
MIOKa3bIBAET MPAKTHKA, TaKas CUCTEMa PEMOHTOB I03BO-
JISIeT CHU3UTH 3aTpatsl 10 50% 10 cpaBHEHUIO C 3aTpara-
MH Ha PEMOHTBHI, IPOBOJMMBIE TI0 HOPMHUPOBAHHOMY Ka-
neHgapHoMy IutaHy. OIlGHKa HM3HOCA HKCKaBaTOPHOTO
MapKa 10 «COCTOSIHUIO» YYUTHIBAET (PAKTHUECKH BBIION-
HEHHBII 00bEM TOPHBIX PaboT, COCTOSHUE Y3JIOB M MEXa-
HHU3MOB, 3aTPaThl Ha MOAEPKAHNE IKCKAaBATOPOB B pabo-
T€ W, MMO-HAIIeMy MHEHHIO, CIYXHUT 0oiee 00BEKTHBHOM
OLIEHKOW COCTOSIHHSI KapbepHOTro 000pYI0BaHuSI.

Pacuérbl sxoHOMHUYecKOH 3()(HEKTHBHOCTH, BBINOJ-
HEHHBbIE HAa OCHOBE JKCIUIyaTallMOHHBIX IOKa3aTeleH,
MIOKa3bIBAIOT, YTO CPOK OKYHNAaeMOCTH CPEICTB Ha KalH-
TAJIBHBII PEMOHT KapbepHOro 000pY/JI0OBaHUS COCTABIISIET
OKOJIO OntHOTO roza. [Ipu 3TOM 1OITOBEYHOCTH PabOTHI
MEXaHU3MOB yBeimuuBaercs Ha 2-3 roma. IIposenmenme
KallUTAIPHOTO PEMOHTAa MO OIEHKE M3HOCA IKCKaBaToO-
POB, YYHTHIBAOWIETO O0BEM BBIMOTHEHHBIX padoT, TO-
3BOJIMUIO MPUOCTAHOBUTH U JIaK€ CHU3UTH M3HOC MapKa
KapbepHoro obopynoBanus. [lisi mpuMepa pacCMOTPUM
M3MEHEHHs 3aTpaT Ha MEepPeBO3KY U BBIPAaOOTKH Kapbep-
HBIX CaMOCBAJIOB B 3aBHCHUMOCTH OT CpPOKa JKCIUTyaTa-
UMY, AHaau3 U3MEHEHHs 3aTpaT Ha MEepPEeBO3KY U BhIpa-
00TKH KapbepHbIx camocBaiioB CAT-785 u R-170 B 3aBu-
CHUMOCTH OT CPOKa JKCIUIyaTalliy ISl YCIOBHH Kapbepa
MypyHTay HOKa3bIBaeT IOBBINIEHUE 3aTpaT Ha MX JKC-
IuTyaranuio nocie 7-8 net padots! (puc. 4). JlanpHelas
SKCIUTyaTaus KapbepHbIX camocBaioB CAT-785 m R-
170 craHoBUTCS HEpeHTAOCIEHONW — CHIDKEHHE TTPOU3BO-
JUTENBHOCTH U YBEIMYCHHWE PAcXOJOB HA TEXHHIECKOE
00CIy’>)KBaHHE U PEMOHTHI HE KOMIIEHCUPYIOTCS BBIIOJI-
HEMOH camocBajgaMH paOOTOM.

TakuM 00pa3oM, CHMKEHHE INPOCTOEB T'OPHOTPaHC-
MOPTHOTO 00OPYAOBaHWSI W MOJJIepXKaHUe ero padoro-
CHOCOOHOCTH C TMO3MLMH pealn3aluyd onTuMyMma (yHK-
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Puc. 3. 3anaTbl Ha 3an4yacTu n matepuvanbl Ana nopaepxa-
HuA ronoaoﬁ npou3BoauUTEeNbHOCTU rMOgpaBIIN4eCKUX IKCKa-
BaTopoB Mmapok:1 — RH-170; 2 — EX-3500; 3 — CAT-5230
OUOHUPOBAHMS TOCTUTAETCS COBPEMEHHBIM IMOJXOI0M K
OpraHu3allii PEMOHTHO-TIPOMMIAKTHISCKUX MEPOIPHs-
THH, ONTHMH3alMM BPEMEHH IUIAHOBBIX T'OJIOBBIX 00CIY-
JKUBaHMH, OIIEHKH M3HOCA 3KCKABATOPHOTO TMapKa st
HpOBe[leHI/IH KaIlIuTaJIbHBIX peMOHTOB 10 «I10 COCTOSIHURO)).

YerBepToe. COBEpIICHCTBOBAHUE PELEHTYPHOTO
COCTaBa M TEXHOJIOTHH MPOM3BOJCTBA B3PBIBUATHIX CO-
CTaBOB C IEJIBK0 BO3MOXHOCTH pabOTHI Ha CHIPHEBBIX
KOMIIOHEHTAaX, MPOWU3BOAMMBIX B PecmyOmuke Y30eku-
CTaH U MOJYYCHUE B3PBIBYATHIX COCTABOB C AHAJIOTHYHBI-
MU JHEPTETHYECKIMH XapaKTePHCTUKaMU W Ooyiee HH3-
ko crouMocteio. Ha T'MK V30ekncrana u3 oOmmx 3a-
TpaT Ha MPOU3BOACTBO B3PHIBUATHIX COCTABOB HA MPHOO-
pPETEHHE CHIPHEBBHIX KOMIIOHEHTOB M PACXOAHBIX MaTe-
puanoB 25% mpuxoauTcs Ha BaOTHBIE mocTaBku. Co-
KpaﬂleHI/Ie ITUX 3anaT B COBpeMeHHI)IX yCJ'IOBl/IHX HUMECT
CYIIECTBEHHOE 3HAYCHUE U MOXKET OBITh PEaM30BaHO Ha
NPaKTUKE 3a CYET COBEPIICHCTBOBAHUS PEIENITYPHOrO
COCTaBa W TEXHOJOTHH IPOM3BOJCTBA B3PHIBYATBIX CO-
CTaBOB.
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Puc. 4. UameHeHuMe 3aTpaT Ha NepeBO3KYy ropHou macchbl (1)
W Npou3BOAUTENBLHOCTU (BbIPabOTKM) KapbepHbIX Camo-
cBanos (2) CAT-785 (a) n Euclid R-170 (6) B 3aBuCMMOCTH
OT CpoKa 3KcnnyaTauum
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J1si  coBepIIEHCTBOBAHUS PELENTYPHOTO COCTaBa
MATPUYHOW SMYJBCHHM U TEXHOJOIMH 3MYJIBIHPOBAHUS
HUCXOJHBIX PACTBOPOB C IEJIBI0 BOZMOKHOCTH PabOThI Ha
CBIPHEBBIX KOMITOHEHTAX, MPOU3BOIUMBIX B PecnyOimke,
COJIEPKAIIUX MPUMECH, TPEOYETCS BBIMOIHUTH HCCIIEI0-
BaHMS 10 MCIOJIB30BAHUIO MPU HM3TOTOBICHUH B3phIBYA-
TBIX COCTaBOB CBIPHECBBIX KOMIIOHEHTOB, ITOCTABIISEMBIX
OT aJIbTCPHATUBHBIX MMOCTABIINKOB MECTHBIX MPOU3BOIH-
TeJeH.

NwmeeTcsa peanbHas BO3MOXHOCTh 3aMEHBI CBHIPBEBBIX
KOMIIOHEHTOB 00Jiee JOCTYITHBIMU U JCIIEBBIMU KOMIIO-
HEHTaMHU B COCTaBE€ WTJaHWUTA, MATPHUIBI U MATPOHUPO-
BaHHBIX DBB. B wacTHOCTH, IpM IPOM3BOCTBE WUTIAHU-
Ta JWU3EJIbHOE TOIUIUBO MOXKET OBITh ITOJIHOCTBIO HIIH
YaCTHYHO 3aMEHEHO OTPa0OTAaHHBIM MAIIMHHBIM MacIOM.
Peanmzanust sToro mpeayoxeHus TpeOyeT MpOBEICHHS
OIBITHO-TIPOMBINIICHHBIX paboT, oGopMIICHUS HOpMa-
TUBHO-TEXHHUYCCKOW JTOKYMEHTAIMH, OpraHu3aIuu cOo-
pa, OYUCTKU U pazpabotku TY Ha oTpabOTaHHOE Macio
JUTS UCTIONIB30BaHMS €r0 B COCTaBE WINAHWTA, ONperesie-
HUS TIOpsiIKa cOOpa, OUMCTKH, XPaHCHHS W HCIOJbh30Ba-
HUA Takoro macna. [I[pumMeHeHne Macia B COCTaBe WTna-

HHUTa yMeHbIIHT pacxosl MK Ha B3pbIBHBIE paOOTHI Ha
500800 muH. cym/Tox.

[TpousBecTH paBHOLEHHYIO IO TEXHOJOTHYECKUM
rapaMeTpaM 3aMEHY OCHOBHBIX KOMIIOHEHTOB B B3pBIB-
YaThIX COCTABAX, TIABHBIMHU U3 KOTOPBIX SBISIFOTCSI KOM-
IUIEKC «3MYJBrarop + MHHEPaJIbHOE MAaclio», a TaKKe
MOPUCTAs M HAaTpUeBasl CEIMTPa MPH MPOU3BOJACTBE Ia-
TPOHUPOBAHHBIX 3MYJIbCUOHHBIX BB, MOXXHO TOIBKO €
IMPUBJICUCHUEM opraHmauMﬁ, CIICHUATUBUPYIOINUXCS Ha
pa3paboTKe ¥ MPUMEHCHUH B3PHIBYATBIX COCTAaBOB. B
pe3ysbTaTe BO3MOKHO IIOJyYEHHE B3pPBIBYATBHIX COCTa-
BOB, H3TOTABIMBAEMbIX IO YCOBEPIICHCTBOBAaHHOW pe-
LENType ¢ aHAJOTMYHBIMHU SHEPTeTHYECKUMH XapaKTepH-
cTukamu 1 6onee HU3KOH (15+20%) cTOMMOCTBIO.

Takum oOpa3om, mpodIeMa MOBHIICHUS SKOHOMUYe-
ckoif 3¢dexruBHOCTH U ycroiumBocTH pazButus [ MK
Y36eknucTaHa B COBPEMEHHBIX YCIOBHSAX JMOJDKHA pe-
LIATBCSl MCXOMAS U3 CKIIAABIBAIOILEHCS SKOHOMHMYECKON
CHUTYallH, U3MEHEHUS] KOHBIOHKTYPbl HA MHPOBOM PbIH-
K€ CBIPbsi U BO3MOYKHOCTH MaKCHMaJIbHOTO HCII0JIb30Ba-
HUS, CO3JaHHOTO paHee Ha TOPHO-METAJUTyprHYECKHUX
NPEATIPUSATHSX, TIPOU3BOJCTBEHHOTO U IKOHOMHYECKOTO
MOTEeHIMANA.
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NMPAKTUKA BHEOPEHUA BUOITA30BbIX YCTAHOBOK
B YCINIOBUAX ATPODOUPMbI «AYCTIIUK»

B HABOMUCKOM 'MK

Canakynos K.C., reHepanbHbiit aupektop HIMK, gokr. TexH. Hayk; UcyHu C.A., mn. aHepretnk HIMK; Xycenos P.H., aupekrop arpo-
dupmbl «dyctnvk»; Uynpawes Y.T., rn. nHxeHep arpocmpmbl «dyctnuvky; A6aynnaes O.P., Begywmii nixeHep O3 HIMK, Kynmy-

popos 3.C., Begywmin ubxexep LINBE HFMK

Jahon migiyosida uglevodorod xom ashyosi zahiralarining kamayishi sharoitida iqtisodiyraqobatbardoshlikni
oshirish uchun Navoiy kon-metallurgiya kombinati mutaxassislari O zbekiston Respublikasi hududida ishlayotgan qator

biogaz qurilmalarini o rganib chigdilar.

Bir sutkada yirik shoxli hayvonlar go ngida 400 m’ va parranda axlatida 200 m’ ish unumdorligiga ega bo’lgan
ikkita biogaz qurilmasini qurish boyicha loyiha-tadqiqot ishlari olib borildi. 2013 yilda parrandachilik fermasida, 2014
yilning 1-choragida esa Navoiy kon-metallurgiya kombinati “Do’stlik” sut maxsulotlari agrofirmasida biogaz qurilmasi

qurib bitkazildi va foydalanishga topshirildi.

Tayanch iboralar: uglevodorod xom ashyosi, biogaz qurilmasi, loyiha-tadqiqot ishlari, metan, karbonat angidirit
gazi, vodorod sul fidi, uglerodning chala oksidi, oqavo suvlar, achishish harorati, organik bio o0’g’it, ishlatilgan xom

ashyo, vakuum qurilma, bioreaktor.
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NMMC'’s specialists researched line of function biogasious installations on territory of the Republic of Uzbekistan
for economics competitiveness growing in condition of reduction hydrocarbon raw materials world resources.

Design and survey works held for building 2 biogasious installations with productivity to 200 m3 biogas per day on
birds’ dung and 400 m3 biogas per day on cattle’s manure. In 2013 was completed and entered to exploitation the
poultry-farm’s biogasious installation, in Ist quarter of 2014 —the biogasious installation of market-milk diary

agricultural farm “Dustlik” NMMC.

Key words: hydrocarbon raw materials, biogasious installation, design and survey works, methane, carbonic acid,
hydrogen sulfide, carbon oxide, waste waters, fermentation temperature, organic biofertilizers, wasted raw materials,

vacuum plant, bioreactor.

IlepBoe HayuHOE OOOCHOBaHME OOpa30BaHUS BOC-
IUTAMEHSAIONUXCA Ta30B B 00JI0TaX M 03EPHBIX OTIIOXKE-
HUAX Obulo caemaHo B 1776 T., yCTaHOBHB HalW4yue
MeTaHa B OomoTHOM rasze. Ilocie OTKpwITHS XHUMHUE-
ckoii popmyinel Mmetana B 1804 r. eBponeicKuMH yue-
HBEIMHU OBLIH CJCJIaHbl ICPBLIC MIard B UCCICAOBAHUAX
MPaKTHYECKOTro MpUMeHeHus ouorasa. [Ipu sTom ObLIO
000CHOBaHO, 4TO BIHMSHHE TEMIIEPATypbl HA KOJIHYECT-
BO BBIIEISIEMOr0 raza ONpeeNsieT MEePBOCTEINECHHYIO
ponb. MuUHHMabHasE TeMIeparypa, NMpu KOTOpOH Ha-
YHHAETCA aHAadYpPOOHOE OpOKEHNE U BBIJCICHNE METaHa -
+ 6°C.

[Ipu yBexmuennu remneparypsl 10 50°C xonugecT-
BO BBIJIE/ISIEMOTO ra3a 3HAYUTEIbHO YBEIHMUNBACTCS, HE
MEHSACh 110 cocTaBy - 65% meraHa, 30% yryekucioro
rasza, 1% cepoBoopo/ia U HE3HAUUTEIbHOE KOJIUYECT-
BO a30Ta, KUCJIOPOAA, BOJOPOJA M 3aKHCH yriiepoja.
Bckope mocne atoro, B 1881 r., Ha4anuCh OMNBITHI €B-
pornelcKkux ydY€HBIX IO HCIIOJIB30BaHMIO Onorasza s
oborpeBa NOMENICHUH U OCBEIICHUS YIIHII.

Hauunas ¢ 1895 r., ynuunsle GpoHapU B OJHOM W3
pafioHOB TOponma DKceTep CHabOXaauch Tra3oM, KOTO-
PBIH TOTyYasics B pe3ynbTare OPOKEHUs] CTOYHBIX BOJ
1 cobupaicsa B 3aKpbeIThie EMKOCTH. B Hawame XX Beka
OBLIH IPOJOJDKEHBI HCCIIEJOBAaHU B 00JaCTH MOBBIIIE-
HUS KOJIM4YecTBa Ouorasa myTéM yBEJIMYECHHs TeEMIIepa-
TYypBI OpOXKEHUS.

Hewmenkue yuénsie B 1914-1921 rr. 3anateHToBaiu
psiZl HOBOBBEJIGHUH, KOTOpBIE 3aKJIIOYaIUCh BO BBEJE-
HUU TOCTOSHHOrO mnogorpeBa €émkocteil. OmHHUM H3
BOXHEHIIMX HAy4YHBIX IIaroB B HCTOPUHM Pa3BUTHS
OMOTa30BBIX TEXHOJOTHI SBISIIOTCS YCIEIIHbIE 3KCIIe-
PUMEHTBI 10 KOMOWHHPOBAaHWIO PA3IUYHBIX BHIOB
OpraHMYECKUX OTXOJIOB C HABO30OM B KAUECTBE CHIPHS B
30-x rr. XX cTonmeTrus.

[lepBrIit KpynmHOMACIITaOHBIM 3aBOJ 1O MPOU3BO-
cTBy Omorasza O6pu1 mocTpoeH B 1911 1. B aHrnmiickom
ropoge bupmuHreme m ucnoab3zoBanca A obessapa-
YKMBaHMsI 0CaJKa CTOYHBIX BOJ| 3TOro ropona. Beipaba-
ThIBaeMbIH OMOTa3 HMCIOJNB30BAJIICS JIs MPOU3BOJCTBA
aJeKTpodHepruu. Takum o0pa3zoMm, aHIJIMHCKHE Yué-
HBIE SBIIIOTCS NMHOHEPAMH IPAKTHYECKOTO IpHUMEHe-
HUSI HOBOH TE€XHOJIOTHH.

Vxe k 1920 r. oHn pa3paboTaiay HECKOJIBKO THUIIOB
YCTaHOBOK JUIsl mepepaboTKH CTOYHBIX Box. I[lepmas
OmorazoBas yCTaHOBKa IS TepepabOTKH TBEPABIX
0TX0710B 00BEMOM 10 m® Gbuta paspaGoTaHa u mo-
ctpoena B Amkupe B 1938 1. B 40-e rr. XX cronerus,

KOTJa PHEProHOCHUTENeH KaTacTpouueckn He XBaTa-
1o, B EBponie ObuI cenaH akieHT Ha MoJy4deHue Ouo-
rasza u3 OTXOJOB CEIbCKOXO03SHCTBEHHOT'O IIPOU3BOJICT-
Ba, TIABHBIM 00pa3oM, M3 HaBO3a XUBOTHHIX. BromHe
€CTECTBEHHO, ITOT OTBIT PACIPOCTPAHSIICSA Ha Jpyrue
CTpaHBbI.

HoBbIM uMIynbcOM IS UX pPa3BUTHS Ha HOBOM
OCHOBE CTall sHepreTuyeckuid kpusuc 70-x rr., Koraa
HA4aJoCh CTUXMIHOE BHEApPEHHE OMOTa30BBIX YCTaHO-
BOK B CTpaHax Oro-BOCTOYHOM A3uu. Bricokas mioT-
HOCTB HacelleHUs ¥ WHTEHCHBHOE MCIIOJIB30BaHIE BCEX
MPUTOTHBIX JUISI BO3ICIBIBAHUS CEIbCKOXO3SIHCTBEH-
HBIX KyJBTYp IUIOIIaJEH 3eMIIH, a TakXKe JOCTATOYHO
TeIJIBIA KJIUMAaT, HEOOXOIMMBIM I HMCIOJB30BaHUS
OMOTa30BBIX yYCTAHOBOK B CAMOM IIPOCTOM BapHaHTe,
0€3 MCKYCCTBEHHOI'O MOJIOTPEBA CHIPbSA, JIETJIH B OCHO-
BY Ppa3jiMdHbIX HAUOHAJBHBIX W MCKIAYHAPOIAHBIX
IporpamMM IO BHEAPEHUIO OMOra30BbIX TEXHOJIOTHI.

CerogHsi GMOTa30BbIE TEXHOJIOTHH CTajH CTaHIap-
TOM OYHMCTKH CTOYHBIX BOJI U NEPepadOTKH CEIbCKOXO-
3SIICTBEHHBIX M TBEPIBIX OTXOJOB M HCIHOJB3YIOTCS B
OONBIIMHCTBE CTpaH MUpa. B OONBIIMHCTBE Pa3BUTHIX
CTpaH mepepadoTKa OpraHMYECKUX OTXOIOB B Omora-
30BBIX YCTAaHOBKAX Yallle MCIOIB3YeTCs AN IPOU3BOI-
CTBa TEIJIODHEPTUH U DJIEKTPHUIECTBA.

IIpom3Bogumas TakuM 00pa3oM PHEPTUs COCTABIIS-
eT okojo 3-4% Bcell moTpedIIIeMON HEPTHU B €BPO-
NEeHCKUX CTpaHax, a B HEKOTOPBIX €BPONEHCKUX CTpa-
Hax 10 15-20% ot Bceit norpebiasiemoit sHepruu. Mc-
NI0JIb30BAHUE AJIEKTPOIHEPTUH U TEIUIa, IIPOU3BOIUMO-
r'o ¢ MOMOUIbIO aHa3pOOHOW nepepaboTku OnoMaccel, B
OCHOBHOM coOcCpenoToueHo B ABcTpuu, DOUHISHIUU,
Iepmannm, Jannn n BenukoOputanuu.

Buoras — 3To razoo0pa3Has 4acTh MPOAYKTOB aHa-
9pOOHOTO pAa3NIOKECHHUS OPTaHWYECKHX BEIIECTB, SB-
JISIOIINXCS PE3yIbTATOM KHU3HEAEATEILHOCTH CUMOHO-
3a MHOXKECTBA BHJIOB OaKkTepuil - OMOJIOTHYECKUN TIPO-
necc. brmorazoBas ycraHoBKa mpenHa3Ha4Ye€Ha B IIEp-
BYIO o4depelab IJid YTWIM3allUW BPCAHBIX JA OKpPY-
JKarollel cpellbl OPraHu4YecKUX OTXOJOB M IpeBpalle-
HUS WX B mosie3Hoe u 3((PEKTUBHOE OpraHUYECKOE
ouoynoOpeHue.

OHeprusi — No0OYHBIH NPOAYKT padoThl OGuora-
30BOIi YCTAHOBKH.

BuorazoBrle yCTaHOBKM HMEIOT OJHO BaKHOE KO-
PEHHOE OTIWYHE OT BCEX OCTAIBHBIX YCTPOWCTB allb-
TEpHATUBHOU >HEpreTUk. Kak v mpu Mcrnojab30BaHUHU
JpYTUX YCTPOMCTB ajlbTEPHATUBHOW IHEPrETUKH, KO-
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Puc. 1. O6wmit Bup 6MorasoBomn ycTaHOBKU NTuLedepmbi

HEYHBIM TPOIAYKTOM pabOThl OHMOTa30BOIl yCTaHOBKHU
MOXKET 6])ITI) MMpOU3BEACHHAA OHCPTIHUsd, 4Yalle BCETO
TEIUIOBasl WK dJeKkTpuyeckas. Ho momMmumo sHepruum Ha
BBIXOJI€ Bcerjpa oOpasyercsi APYroi MpOAYKT — BBICO-
K03((deKTHBHOE OpraHnieckoe OnoynodpeHue.

[IpeumymiecTBa yTHIN3AIMU METOJOM aHa’dpPOOHO-
ro OpoKEeHHs 3aKJII0YaeTCsl B TOM, YTO TAKOH TEeXIpo-
ecc YTHWIN3alUH He SBIAETCS SHEProéMKHM, a, Ha-
000pOT, BBIJEISAET JHEPTUI0. BpeqHOCTD K€ UCXOIHBIX
OTXOZOB IJIsi OKPYXKAIOWIEH cpelbl Mocie MPOX0xKIe-
HUSl IPOLEAYPHl aHA3POOHOT0 OPOKEHHSI MEHSET 3HAK
C MHHYCa Ha IUIIOC U BBIXOIHOH NMPOAYKT CTAaHOBUTCS
YKe qpe3Banf/’1Ho II0JIE3HBIM U BOCCTAaHaBJIMBAKIIUM
IJTOJOPOIHBIE CBOMCTBA MOYBHI.

Pemienue 3amauu yTHIM3alUU 3TOTO CHIPbS cpa3y
K€ MUHHUMH3HUPYET 3aTpaThl WIK BOOOIIe N30aBIsIeT OT
3aTpar Ha TaKyl YTHIM3aluio. JTO mepBas U riaBHas
MpUYMHA U CO3JaHMus OMora3zoBoil ycraHOBKH. Bro-
poit moOyAWTENbHONW TPUYMHOW SABISIETCS JHEPTHA,
KOTOPYI0 MOXXHO MNOJYYHTH B IIpoOLEcCe aHadpOOHOTO
OpOXeHHUsI OPTaHUYECKOro CHIpbsi. OOBIYHO ATOT (hak-
TOp BBIHOCST BO IaBy yria. Hy u Tpetbe — 3T0 noamy-
YEeHHE U3 BPEIHBIX IS DKOJIOTMH OPraHUYEeCKHUX OTXO-
JIOB YpE3BBIYAHHO IOJIE3HOTO OPraHUYEcKOro OHo-
yaoOpeHus.

Taxxe HCO6XO}II/IMO OTMCTUTH, 4YTO TCXHOJIOTUA
MoJIy4eHus: Ouorasa siBisieTcst 0€30IacHOM, TaK Kak:

1. bruorazoBas ycTaHOBKa HE MOKET B30PBATHCS OT
BBICOKOT'O JIaBJICHUS, IOTOMY YTO OTHOCHUTEJIEHOE JIaB-
JICHHE B HEW He MPEBBIIIAET COTHIX J0Jei aTMochepsl.
buroras B rasroipiepe He MOXET B30pBaThCS, HOTOMY
YTO OH HE CMEIIAH C BO3AYXOM M, JaXKe eCIIU KaKUM-TO
YyZOM BHYTPHM Tras3royipfepa IPOCKOYUT HCKpa, OHa
HHUYET0 HE CMOXKET 3aXKeub.

2. B BbIXOZHOM IIIaMe M3 peakTopa HET Ooye3He-
TBOPHBIX OaKTEepHii, HET SHIl TIUCTOB U BCXOXKHUX Ce-
MSH COPHSKOB. BBICYIIEHHBIH U U3MEIbUYECHHBIH B MYy-
Ky IIJaM Jaxe MPUMEHSIOT B Ka4ecTBe KOPMOBOH J10-
0aBKH ISl CKOTA.

3. Yreuka Ouorasa B IpOBETPHBAEMOM MOMELICHUH
WIM Ha OTKPBITOM BO3JyXe He NpuBEAET K OTpaBiie-
HUIO WA YAYIIBIO OKPY)KAIOIIHNX, TaK Kak Onora3 ObI-
CTPO YJIETYYHTCS B BO3IYX.

B meisix mpakTH4ecKoro MCIOJb30BaHUs albTepHa-
THUBHBIX MCTOYHHMKOB SHEPI'HMH, KaK BakHeiero ¢ax-

Puc. 2. O6wui BuA 6uorasoBomn ycraHoBku MTO

TOpa YCTOWYMBOTO PAa3BUTHS U MOBBIIICHUS KOHKYPEH-
TOCIIOCOOHOCTH SKOHOMHKH B YCIIOBHSIX COKpalleHUs
MHUPOBBIX 3allacOB YIJIEBOJOPOJHOIO CHIPBS, CIEIHa-
mucramu HI'MK wu3yueH psig geiicTByromux Ouoraso-
BBIX YCTAHOBOK Ha TeppuTopuu PecnyOnuku Y30eku-
CTaH.

Bo wucnonnenne VYkasa Ilpesunenrta PecnyOmmku
V3b6ekucran VYII-4512 «O Mmepax mo pampHeimemy
Pa3BUTHIO aIbTEPHATUBHBIX HCTOYHUKOB JHEPTHUU» OT
01.03.2013 r. OpUTO HAYaTO YCKOpPEHHOE BHEIPEHHUE
TEXHOJIOTHH NepepadOTKH OTXOLOB KPYIHOPOIraToro
ckora (KPC) - 3500 t/rox HaBo3a (okoso 1000 rosor
KPC) u ntuuedepmsr - 1260 t/rox nruubero nomeéra
(30000 royioB) Ha 0Oasze arpodupmer «JJyctiuk». IIpo-
BEJICHBI IIPOEKTHO-NU3bICKATENIbCKHE Pa0OThl Ha CTPOU-
TEJIbCTBO JIByX OHMOra3oBBIX YCTAaHOBOK IPOM3BOJIHU-
TeabHOCTHIO 10 200 m® O6uorasa B CyTKM Ha NTHYBEM
momére u 400 m* Omorasa B CyTKH Ha HaBO3€ KPYITHO-
poraroro ckora. B 2013 r. ObUTO 3aBepIIEHO CTPOU-
TEJIBCTBO M BBEACHA B KCIUTyaTallMio OnorasoBas yc-
TaHOBKa ntuiedepmse (puc. 1), B 1 kBaprane 2014 r. -
OuorazoBasi yCTaHOBKa MOJIOYHO-TOBapHOH (epMbl A/
«dyctmux» HI'MK puc. 2.

KpaTtkoe onmcanune noiydeHuss Ouorasa MOKHO
paccMOoTpeTh Ha mnpuMepe OHora3oBoil yCTaHOBKHU
MoJIouHO-TOBapHoi depmbr A/p «dycrnuk» HIMK
puc. 3.

CoIpbé (HABO3) C TEPPUTOPUH MOJOYHO-TOBAPHOM
(hepMBbI TOJBO3UTCS aBTOTPAHCIIOPTOM M pa3rpyKaeTcs
B CYLIECTBYIOUIYIO JKeJIe300€TOHHYIO EMKOCTh IS
npuéma U nepemMeluBaHus celpbsi. Tyna xe nogaércs
Boja. IleckoBBIM (CBITTydee CHIPhE) BEPTUKAIBHBIM
HAacoCOM ChIpbE MEPEMENINBAECTCI U TEM K€ HACOCOM
OTKauuBaeTcs B EMKOCTb, OTKyJa NPH MOMOIIM Baky-
YMHOH YCTaHOBKH IONANaeT B PECHBEpP U Jaiee, MoJ
JlaBlicHueM rasza (OT pecuBepa), Momaércs B OMOpeak-
TOpBI (METAHTEHKH).

OtpaboTaHHOE CHIPHE M3 OHOPEAKTOPOB CIUBACTCS
B CEIITHK.

[TonorpeB cbipbs B OMOpeakTopax B XOJIOJAHOE Bpe-
Ms rojJja OCYLIECTBIISIETCS ropsideld BOJOH OT KOTElb-
Hoit. Topsuas Boja (95°C) momaérest B perucTphl us
TpyO, YCTAaHOBICHHBIX B OMOpEaKTOpax.

[TepememmBaHue CHIphSI B OMOPEAKTOPAX OCYIIECT-
BJISIETCS TP IIOMOLIM OHorasa, oJaBaeMoro oT pecu-
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Puc. 3. Cxema TexHonorm4yeckoro npouecca 6uorasosown ycraHoBku MT®

Bepa A rasa B meppopupoBaHHBIE TPYObl, YCTAaHOB-
JICHHBIC B OMOpeaKTopax.

l'a3pl U3 OMOPEAKTOPOB C MOMOLIBIO KOMIIPECCOp-
HOTO MeMOpaHHOTO arperara 4epe3 (QUIbTp-
OCYUIMTENb IOJAIOTCS B CIEUUAIBHYI0 EMKOCTb JUIS
OYHCTKH rasa.

[Tocne ocymieHHss M OYMCTKH, C IOMOLIBIO KOM-
MIPECCOPHOTO MEMOpPAaHHOTO arperara, 4yepe3 Terio00-
MEHHHUK 0HOTa3 [OCTYNaeT B ra3roybIephl.

s obGecriedeHus: 6€30MaCHOCTH TEXHOJIOTHYECKO-
ro mpolecca crenuaiicTaMu KoMmOnHaTa paspaboraHa
u BHeapeHa cucrema ACYTII 6nora3oBrIX yCTaHOBOK
U TEXHOJIOTMYECKOTO Ipolecca ¢ nepenadyeil OTBETCT-
BeHHBIM JinaM CMC cooOrieHust ¢ mpenynpexIeHu-
€M O BO3MOXXHBIX aBapUIHBIX PEXKHUMaXx.

BuorasoBast ycTaHOBKa COCTOMT H3 CJEIYIOIINX
Y3JI0B 1 000PYIOBaHNUS:

1. EMkocTb 15 ¢6poca U nepeMeIBaHus ChIPbS.

2. buopeaxTop (METaHTEHK).

3. Centuk oTpabOTaHHOTO CHIPHSL.

4. EMKOCTB JUIsl OYHCTKH Ta3a.

5. I'azronbaepa.

6. dakenpHas ycraHoBka 33Y.

7. I'a30peryasaTOpHbIN MIyHKT.

8. OUIBTP-OCYIIUTETb.

9. KomnpeccopHblii MeMOpaHHBIN arperar.

10. DnexTpoHacoC NOrpyKHOU HEHTPOOEHKHBIH.

11. Hacoc neckoBbIii.

12. BakyyMHBIit Hacoc.

13. Korén MKBa.

14. Bo3ayuiHslii MOPIIHEBOH KOMIIpECCOp.

OO0béM BBIpabOTaHHOIO OHOrasa pacHpenensercs
13 Ta3roJibJepoB Yepe3 ra3operyssTOPHBIH MyHKT IS
oOecriedyeHusi KOTJIOB IO BBIPa0OTKE TOpsiUEro BOJIO-
CHAOXKCHMUS:

1. Jowmnbroro 3ama MT® — 5,7 m*/h x 12 = 68,4 m*/d.

2. Monokosasoaa A/d «Jlyctmuk» 5,7 m’/h x 12
=68,4 m’ /d

3. V6oiinoro uexa MT® 5,7 m*/h x 8 = 45,6 m* /d

Uroro neobxoaumo: 182,4 m*/d.

B 3umHee Bpems Uil OTOIUICHHS 2-X KOPOBHHKOB
norpebHOCTh coctaser 110m’ /d.

B oceHHe-3uMHUI TepuoJ IJIs MOJOrpeBa OHOpe-
aKTOPOB M omeparopckoii -110 m’ /d.

HeobOxomumsblii 00bEM BBIpabaThIBa€MOro rasa co-
crasmset - 400 m® /d

Pacuér Oumoraza mo MoJI0YHO-TOBapHOii ¢epme
puc. 4:

- Beixoa HaBosa 3500 t B rox (900 rox*10 xkr*365
d). 85% Bn.;

- BBIXOJ Guoraza 0,25-0,34 m’ ¢ 1 kgc.B.;

- CYTOUYHBI{ BBIXOJ HaBo3a - 9 t;

- BeIxOJ ra3a 9*1000/6,6 *(0,25-0,34)= 341- 464 m’,
cpenuuii Beixon 400 m’ ;

Toprsit
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CTPYKTYPHASA CXEMA OlMbITHO-MPOMBbBILUITEHHOWM BUOTA30BOW YCTAHOBKW
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Puc. 4. Cxema TexHONorn4yeckoro npotecca 6morazoBon ycTaHoOBKM nturedepmbl

- Ipu nepepaboTKe BCEro HaBO3a MOKHO ITOJIyYHUTh
400m**365d = 133,2 t.m> / rox Guorasa.

Pacuér Ouorasza no nrunedepme:

O0béM mnpoekTHOro Ouopeakropa (0/y nmcrepHa
tun 15-1548) V=38,7 m?3, mone3nsiii 00EM OHOpeak-
Topa V=31,0 m°.

I[MonoOpaH Me30(pWIBHBIA TEeMIEPaTyPHBIH PEXKIM
25 °+40°C.

Bpems mepepaGoTku ChIpbS B Me30(QHUILHOM TEM-
NepaTypHOM DPEXHME Ul JKHIKOTO KypHHOTO NmoMETa
10-15 nuei.

Boeixon HaBo3a ot nruuedepmsr 2,5-2,7t/d (B 1,0
m3-1050kg dhaxTudeckoit Mmaccrl moMETa).

BnaxHOCTh 3arpyxaeMoro ChIpbsi B OHOpEaxKTop
85% - 3umoii, 92% - meToM.

®opmyna noacuéra ONpeAeseHUs] KOJIMYECTBA BO-
Jb1 111 pa30aBiIeHus B IPOLIECC, B JINTPAX:

OB = H* ((B2-B1) / (100-B2)) = 100 * ((85-75) /

(100-85)) =100 * 10/ 15 =671
OB = H*((B2-B1) / (100-B2)) = 100 * ((92-75) / (100-
92))=1500 * 17/8=212,51
rae H-macca chipbs;
B2- HeoOXoamMas BIaXHOCTH CBHIPBS,
Bl-nmepBoHayanbHas BIaXKHOCTB CBHIPbS.

CytouHas no3a 3arpy3ku 1/15 (Bpems nepepaboTku
10-15 nueii) u3 pacuéra nmoneznoro oobvéma OGuopeax-
topa V=31,0 m®.

CyrouHnas 3arpy3ka V=2,1 m’.

OXumaeMbIii CyTOYHBIH BBIXOJ] Ta3a B 3UMHEE BpeMsI
ot 100 m*- mo 200 m?. Ilpu sTom BeIXOX mTOMETA 75%
BI. (cormacHo pacuéry 67 1 Bompl Ha 100kg moméra),
V=1,23 m® noméra-1290 kg, V=0,87 m* Boani-870 1.

OXxumaeMbli CYTOYHBIH BBIXOJ Ta3a B JIETHEE Bpe-
Mg oT 52 m? - go 105 m?. Ilpu sToM BBRIXOA mOMETA
75% Bn. (cormacHo pacuéry 67 1 Boasl Ha 100 kg mo-
Mméra), 0,648 m* moméra-682 kg, V=1,452 m® BombI-
14521.

O0béM BBIpabOTaHHOIO OHOrasa pacrHpenensiercs
U3 ra3roJibepoB 4Yepe3 ra30peryssITOPHBIA MYHKT ISt
obecrieueHus:

Topstaeit Bomoit ABK nrunedepmsr —
=36 m’/d.

Jis npuroroBieHus nuiy B Oydere s paboTHU-
koB mruedepmer 2,1m**10 h=21m? /d.

Topsiueit Bomoit y6OoiiHoro mexa nruuedepmb 3
m>/h x 2 = 6 m*/d. OroruieHns Temmubl Ha L. 0,06 ra
5,7m’ *24=136,8 m’.

Utoro Heo6xomumo: snerom 63 m’/d Guorasa; 3u-
Moii 200 m® /d 6uorasa.

3,0m’/h x 12

Crnucok numepamypabli:

1. baadep B., [loHe E., BpeHHAepghep M. «buoza3: meopus u npakmuka», M.:130. «Konoc», 1982.
2. bobosuy b. «[lpouecchi u annapamsi nepepabomku omxodosx», M.: N30.«@opym, Ungpa-M», 2013.
3. Npoekm eHedpeHus1 buozasoeoli ycmaHoeku «575-25», «575-32». LlenmpanbHoe npoekmHoe 6ropo HIMK.
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CHWXEHUE KOJIbMATALUUN ®UTIBTPOB
U NPUDUIIBTPOBbLIX 30H B3PbIBAMU

LLIHYPOBbIX TOPIMNE[L

CHutka H.M., rmaBHbin nHxeHep HIMK; HasapoB 3.C., Begywuii nixeHep ropHoro 6opo LUIHUIT HIMK, kaHA. TexH. HayK, LOLEHT;
BurmartoB X.H., 3am. HayanbHUKa ropHoro otaena no 6ypoB3pbiBHEIM paboTam OxHoro pygoynpaenenus HFMK; Hopos A.KO., nHxe-

Hep «KoH4mn-TexnpoekT»

Texnologik skvajinalarning mehnat unumdorligini detonatsiya piliglarini portlatish orgali oshirish usuli keltirilgan
bo’’lib, ularni portlatish orqali hosil bo’ladigan zarb to’lqini ta'sirida cho ’kindi qatlamining yaxlitligi buzulib, unda
yoriglar maydoni hosil bo’ladi va qatlam skvajina devorlaridan ajratib olinadi.

Tayanch iboralar: texnologik skvajina, detonatsiya piliglaridan tashkil topgan torpeda, zarb to’lgini, cho kindi

qatlamining yaxlitligi, yoriq, suvga to yingan kon jinsi.

Method of restoration of process wells productivity by means of explosions using torpedoes from detonating cords is
described in this article. Shockwaves occurring during blasting operations break the continuity of colmating sediments

and form additional cracks in water-bearing strata.

Key words: process wells, torpedoes from detonating cords, shockwave, continuity of colmating sediments, crack,

water-bearing strata.

[Ipu yBenmn4eHUH MPOU3BOIUTEIHHOCTH TEXHOJIOTH-
YeCKMX CKBAKMH IyTEM JHUKBHIAIMH KOJIbMATALUN
¢GbUIbTPOB U NPUGHIBTPOBBIX 30H B3pbIBaMU, HauboJiee
pacupoCcTpaHEHHBIM SBISIETCS NPUMEHEHHE TOpIIed U3
JIETOHUPYIOLIETO LIHYPA.

Pazpaboransl mHypoBele Topnensr THII-25 wu
TALI-50 ¢ nuameTpom kabesbHOM rooBky 25 1 50 mm
JUTSL OYMCTKY 30H IPUTOKA pacTBopa K (GUIbTpaM U JIMK-
BUJALMU IIPUXBATOB OypoBOro MHCTpyMeHTa (puc. 1 a).

Hcnonp3oBanue ux il pa3TiIMHA3ALINYN CKBRXUH Ha
BOZY, B KOTOPBIX BOJOHOCHBIE TOPHU3OHTHI MPECTaBIIC-
HBl YCTOWYMBBIMH TIOPOJAMH, NAET TIOJOXHUTEIbHBIC
pe3ynbrathl. B ckBakmHaxX, 000pYIOBAaHHBIX CETYATHI-
MU QUIBTPaMH, B TEX CIydasx, KOTAa OTCYTCTBYET IICH-
TpUpoBaHue 3apsana (YCTaHOBKa MO OCH (puibTpa), mpu-
MEHEHHE DITHUX TOpIE] YacTO CONPOBOXKIACTCS Pa3phl-
BOM (WIBTPYIOIIUX MOKPBITHH M, KaK CIIEACTBUE, TeC-
KOBaHHEM CKBaXXHH. J{1s1 BOJ103a0OPHBIX CKBaKUH pa3-
paboransl cnernuanbabie Toprenast T/II-B (puc. 1 06),
HMEIoIUe YCTPOWCTBA /ISl HaEKHOTO [IEHTPUPOBAHUS
3apsijia Ipy noApsIBe B 30HE QuuibTpa [1, 2].

TexHUYecKass XapaKTEPHCTHKA IMHYPOBBIX TOPIEX
npuBeaeHa B Ta0i. 1. [IIHypoBeIie TOpIIeasl IPUMEHSIOT-
cs TIPH MAaKCHUMAaJIbHOW TeMIIepaType BOIBI B CKBa)KHHE
80°C m mnHauboibIIeM THUAPOCTATHUYECKOM JaBIECHUU
paBHOM 50 MPa. [IInyp AeTOHUPYET OT B3PHIBHOTO Ia-
TPOHA, 3JEKTpoAeToHaTopa (pHc. 2.) WIH APYTUX HUHU-
LHUUPYIOLUUX ycTpoHcTB [1].

[Ipu B3pbIBe NETOHUPYIOIUX TOpHex 00pa3yloTcs
BBICOKUEC HUMITYJIbCHBIC OAaBJICHHA, NJOCTUTAIOMIUC Y I10-
BEPXHOCTH TEXHOJIOTHUecKoro ¢uibrpa auamerpa 150
mm 50 MPa, 4to He MO3BOJISIET UCIOJIB30BATh LIHYPO-
BBIE TOpHenbl aisi 00paboTku (HUIBTPOB, U3TOTOBJICH-
HBIX U3 MaTepHaJIOB C OrPaHUYEHHOM MeEXaHUYECKOM
MPOYHOCTHI0  (KepaMHYECKHUX, IUIACTMACCOBBIX) WA

Puc. 1. Cxema Topneabl M3 OeTOHMPYHOLIEro LHypa a) —
TAOW-25; 6) — TAOW-B: 1 - ronoBka; 2 - B3pbIBHOW NaTpoH; 3 -
OETOHVPYIOLMIA LWHYP; 4 - TPOC; 5 - LeHTpaTopbl; 6 - HATSXXHOW
rpy3; B — TOW ana obpaboTkn manonpoyHbix unbTpoB; 1 -
kabenb; 2 - ronoska; 3 - B3pPbIBHOW NaTPOH; 4 - 4ETOHUPYIOLLMIA
WHYpP; 5 - UeHTpaTopbl; 6 - CTanbHble CTEPXHWU; 7 - HATSHXKHON
rpy3; 8 - otBepcTUs; 9 - nonbi umnuHAp; 10 - ras3BbIAENSIIOLMIA
peareHT
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-

Ta6bnuua 1

TexHuyeckasn xapakrepuctuka Topnegbl TOLU

Ioka3aTein TII-50 TIII-25 TALI-B
MaxkcumanbHbII HapyX-
HBII MaMeTp TOPIE/bI 50 24 60
0e3 IeHTPaTopOB, MM
JlnmHa rpysa, mm 1000 2200 500

Macca rpysa, kg 16 7 5

JlnmHa Topreapl, m 1-100 1-100 1-10
Yuciio oTpe3KoB AETO- 15 15 12
HUPYIOILETo IHypa

Tum neHTparopon CMeHHbIe CMeHHbIe

ocia0JIeHHBIX KOpPpO3HeH B MpoIlecce JUIMTENbHOW JKC-
IUTyaTalluy CKBAKUH. B 3TOM cilydae MOKET MCIOJIb30-
BaTbcA pa3paboTanHas aBTopamu [3] Toprnena (puc. 1 B).

Toprena cocTouT nM3 AETOHMPYIOLIETO MIHYypa — 4 B
BOJIOCTOMKOM 000JI0YKE, KOTOPBIA KPEMUTCS K HIapHUP-
HO CKPEIIEHHBIM JPYT C JPYTOM CTalbHBIM CTEPKHIM —
6 ¢ meHTpaTopamu — 5.

I'omoBka — 2 COyXHUT il KpEMJIEHUS TOPIEbI
K kabexo — 1, Ha KOTOpOM €€ ONyCKalT B CKBa-
KUHY.

Jetonupyromuii mHyp — 4 CO€IMHEH C TEpPMO-
CTOHKHMM B3pBIB-IATPOHOM HJIM 3JIEKTPOJIETOHATO-
pom — 3.

B HmkHelH acTu TOpHeAbl Ha cTepKHE — 6 3aKperr-
JIEH LMJIMHAPUYECKUN HATSKHOU rpy3 — 7, HA KOTOPOM
MIOCPEJICTBOM PE3b0OBOTO COEIMHEHUS] YCTAHOBIJIEH MO-
JIBIA UAUHAP — 9 ¢ oTBepcTUAMH — 8 Ha OOKOBOM TO-
BEPXHOCTH B BEPXHEH €ro 4acT.

Hwoxnsist yacTh nuiaMHApa — 9 3anojHeHa peareHToM
— 10, criocOOHBIM K HMHTEHCHBHOMY T'a30BBIJEJICHHIO,
HaIpUMeEp, CYXHUM JIbJIOM.

aanas

T i ity

Puc. 2. Cxema ceMCMUYECKOro 3neKTpoAeToHaTopa MrHo-
BeHHoro aencTBusA: 1 - runb3a; 2 - 3apsg getoHatopa; 3 -
BOCMNMaMeHUTENbHAs TONOBKA; 4 - MOCTWUK HakanuBaHusi; 5 -
BbIBOAHbIE MpoBoAda; 6 - nnactmaccoBass npobka; 7 -
repmMeTusaumMoHHas runb3a

Ilepen 00pa®OTKO# CKBaXKMHBI TOJBIA IHIAHID
3aroJIHsAETCS PeareHTOM M HaBUHYMBAETCs Ha rpys3 — 7.
3apspké€HHas Toprena oryckaercss Ha kabese — 1 uepes
CTBOJI CKB2XMHBI U YCTaHABJIMBAETCS BHYTPH (PUIBTPO-
BOil TpyObl. ['a3, BEENSAIOMMIiCS BHYTPH 3aMKHYTOH
KaMepbl — 9, BBIXOAUT TOA IaBJICHHEM B BHUJE Iy3bIPb-
KOB Yepe3 OTBEpCTHA — § M MOJHMMAaeTcs BBEpX, oOpa-
3ysl 3aBecy, OOBOJAKMBAIOLIYI0 BHYTPEHHIOIO IOBEpX-
HOCTh (QuubTpa. [lox nmeficTBHEM yOapHON BOJIHBI OT
B3pBIBAa JIETOHHPYIOLIETO INIHYypa — 4, y BHYTpEeHHEH
MOBEPXHOCTH (WIBTPOBOW TPYyObl, BO3HHKAET KaBHTa-
1K, O] IEHCTBUEM KOTOPOW MPOUCXOIUT pa3pyllIeHHE
W JHUCIIEPTUPOBAHUE OCAIKOB, KOJIBMAaTHPYIOIIUX IIO-
BEPXHOCTh PUIbTPa M NPU(DUIBTPOBYIO 30HY IUIACTA.

OnacHOCTh paspylieHus: GUILTPOB IPH HCIIOJIB30BA-
HHUH TAaKOTO YCTPOMCTBA 3HAYNTEIBHO YMEHBIIAETCS, TaK
KaKk MOIIHAas IEepBUYHAS yAapHas BOJHA, BO3HHUKAIOIIAsS
MIPH B3pbIBE JCTOHUPYIOMIETO ITHYpa, Kak Obl ApoOHTCS
Ha MHOXeCTBO Oojiee ciabblX BTOPUYHBIX HMILYJILCOB
JABIICHUS, JEHCTBYIOIIUX JIOKATHHO HAa MaJIbIX ydacTKax
¢unpTpa, COpazMEpHBIX C JUAMETPOM ITy3bIPHKOB Taza.

Tak, B pe3yJibTaTe NPOBEAEHHBIX OIBITHBIX UCCIIENO0-
BaHUU YCTAHOBJIEHO, YTO €CJIM MPHU B3PbIBE TPOTHIOBO-
ro HIHypa Ha MOBEPXHOCTh (QHUIbTPA CKBAXKHUHBI JEHCT-
ByeT MMIIyJbCHOE AaBiieHue, pasHoe 50 MPa, to npu
UCIOJb30BaHUU PEKOMEHIYEMOIr0 yCTPOMCTBA, CO3/at0-
IIEr0 ITy3bIPHKOBYIO 3aBeCy, HANpsIKEHHE B CTEHKAX
CKBa)XWHBI yMeHbIaeTcs 10 16 MPa.

O0paboTKy TEXHOJOTHYECKOH CKBa)XKHHBI C TOMO-
LIpI0 LIHYPOBOW TOpPHENbl IPOU3BOAAT B CIEAYIOLIEH
HIOCJIEI0BATENILHOCTH. MOHTUPYIOT 3paudT U NpoKadu-
BAIOT CKB@)XWHY 0 IOJHOTO yAAJCHHUS IIJIaMa U3 OT-
cToMHMKA. V3MepsoT NeOUT CKBaXKMHBI, ONPEICISIOT
MOHW)KEHUE U JEMOHTUDPYIOT SPIUPT.

3aremM cobuparor Topreay, npuyéM e€ JUIMHY Npu-
HUMAIOT paBHOHM JMMHE (QUIbTpAa WJINM €ro MHTEpBala,
MOJJIEKAIET0 PEMOHTY.

CoOpaHHy[0 TOpIEIy OIyCKaroT B CKBaXWHY. Top-
neAa AO0JDKHA OBITh LEHTPUPOBAHA MO OCH CKBAXKHHBI,
Tak Kak mpu oTkioHeHuH e€ Ha 0,3 pammyca duibTpa
9HEprus, IeperaBaeMas Ha Kapkac (QUIbTpa, yIBawBa-
ercs, a npu cMemmennu Ha 0,5 pagmnyca GUIbTpa yBENH-
guBaetrcsi B 4 paza. CooCHOCTH TOpmeasl M (UILTpa
obecrieunBaeTcs IEHTpaTopaMHu. J[eToOHAaTOp ycTaHaBIIHU-
BalOT Ha TOpIEAY TOJIBKO Iepe]] CaMblM CIIyCKOM €€ B
CKBAXXHHY Tak, I-ITO6]:.I JACTOHATOP HAaXOJUJICA BHC 30HBI
paboueii yacTu GpuibTpa. J[eToHaTOp ClenyeT BHIBOAUTH
Ha 0,5-1,0 m ot Mecra cBapku TpyO M canbHUKOB. Top-
1e/ia HU B KOEM Cilydae He JIOJDKHA YIUPAThCs TPY30M B
OTCTOWHUK CKBaXHHBI. [locie moapeiBa TopIieabl MOH-
TUPYIOT 3pIUMT U MPOKAYNBAIOT CKBAXKHUHY IO MOJIHOTO
ymaneHus mama [1].

Pe3ynbraThl mpUMEHEHHsS B3pbIBA JECTOHHPYIOMINX
TOpHE] B CKBaXHMHAX C H3BECTKOBBIMH BOJOHOCHBIMHU
TOPHU30HTAMH MPHUBECHBI B Ta0M. 2.

HccnenoBaHUsIMH yCTaHOBIEHO, YTO MOJ JeHCTBHEM
YIapHbIX BOJIH, BO3HUKawIMMUX Mpu B3pbiBaHuu JIIII,
HapymaceTcCsa CIUIOIIHOCTL KOJIbMATHPYIOIIHUX OTJIOXKE-
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HUil, GOPMUPYIOTCS AONOJIHUTENILHBIE TPEIIUHBI B BO-
JIOHOCHBIX TIOPOJaxX, YaCTUYHO pa3pylIaloInecs: y cTe-
HOK CKBaXHMH. ECIM BOIOHOCHBIM TOPHU30HT NpEACTaB-
JICH TeCYaHBIMHM OTJIOXKEHUSIMH, yJapHasi BOJHA BBI3bI-
BaeT IepepacnpencieHne YacTUl] HMOpOAbI, HapylIlaeT
CBA3b MEXIY KOJBMATHPYIOIIMMHU OCaIKaMH, MOPOIOH
1 GUIBTPOM.

I'maponunaMuyeckye M (QUIBTPAUMOHHBIE MOTOKH
BOJIbI, COIPOBOXK/AIOIINE B3PBIBBI, CIIOCOOCTBYIOT yAa-
JICHUIO Pa3pyLIEHHOT'0 0Ca/IKa ¢ MOBEPXHOCTH (GHIBTPA,
13 1Op U TPEIIHH.

I/ICCﬂe}IOBaHMHMI/I TaKXXC YCTaHOBJICHO, UYTO B TEXHO-
JIOTHYECKOM (UIIBTPE C IMaMeTpoM Kapkaca - 73 mm u
CKBaXXHOCTBIO - 20% mocie moBTropHOro B3pbiBa JIIII
HaOJII01aJIMCh JIOKAJIBHBIE TTOPBIBBI CETKH B 30HE OTBEP-
cruit. [Ipu TakoMm ke quamerpe QIIBTpa CO CKBaXKHO-
cThio Kapkaca - 40% mnocie aByx B3peiBoB /JIIII cerka
OpUTa HedopMIpoBaHa B 30HE OTBEPCTHIl Oe3 oOpazoBa-
HUSL BUAMMBIX noOBpexaeHni. CeTdaToe MOKpHITHE
¢usTpa ramMeTpoM - 114 mm, UMEIOIIEro CKBaKHOCTD -
20%, 6e3 HapyIICHHS IIEJIOCTHOCTH BBIAEP)KAJIO YETHIpe
rocienoBarenbHbix B3poisa JII1.

OTCIOIla MOXHO CJ€J1aTh BbIBOJA O TOM, UTO C ITOBBI-
MCHUEM CKBaXXHOCTH OTHOCHUTCIIBHBIC ,ue(bopMauym
(GWIBTPYIOIINX ITOKPBITHH ITPH B3PHIBE PABHBIX 3apsiJIOB
YMEHBIIAIOTCS, HECMOTpPST Ha BO3pacTaHUE MpPU 3TOM
IapaMeTpoB yIapHOM BOJIHBI B COOTBETCTBYIOLIMX TOY-
kax. Takoe sBICHHE yKa3bIBacT HA 3HAUYUTEIHHYIO POJIb
THJIPOIIOTOKA, CIEIYIOUIETo 3a (POHTOM yIJapHOH BOJI-
HBI, B CO3JJaHNN 1€()OPMUPYIOUINX HATPY30K.

OmBITH TTOKa3aly, YTO COXPAHHOCTH (HUIBTPYIOMINX
MOKPBITUI TPH B3PHIBE B 3HAYUTEIHHON CTENCHH 3aBH-
CHUT OT AuaMeTpa GUIbTpa U 3TOT (HAKTOP JAOIKEH OBITh
YUYTEH NPU BOCCTAHOBIIEHUH MPOHHLAEMOCTH (QHUIBTPOB
MaJjoro auamerpa.

[IpoBepeHa BO3MOXKHOCTH TNPUMEHEHHS B3pbIBa B
¢mIbTpax ¢ KapKkacoMm M3 IepPOpUPOBaHHBIX MOJIUITHU-
JICHOBBIX TPYO. Y CTaHOBJIEHO, YTO MOJMITHIICH SBISET-
Cs NPaKTUYECKH «IPO3payHO» Iperpaigon ajd ynap-
HOH BosHBL. [lapamMeTpsl yaapHOU BOJIHBI, BBILIEAIIEH 32
MTOJIMATIIICHOBYIO TPyOy, OJIM3KH K IapaMeTpaM B3pHIBa
B BOJIE.

JeiicTBre B3pHIBOB BHYTPH (PUIBTPOB CKBAXKUH MPHU
pa3NMYHBIX MCTOYHUKAX HMX CO3JAaHMS yCHIMBAETCS 3a
C4éT OTpakeHHs YAAapHBIX BOJIH OT JKECTKHX Hemepdo-
PUPOBAaHHBIX YacTeil MOBEPXHOCTH KapKacoB (pHUIBTPOB.
JlaBneHune Ha CTEHKHM KapKaca IpH OTpakeHUU BO3pac-
TaeT He OoJiee YeM B J(Ba pasa 110 CPaBHEHUIO C MaKCH-
MaJIBHBIM B yJIapHO# BoiHe. B pesynprate nmudpakunu
yAapHas BOJIHA B OTBEPCTHUHM YCWIIMBAETCs, a e€ JaBle-
HHUE BO3paCTaeT, 9TO CIocoO0CcTByeT Oosee 3pPeKTHBHO-
My Pa3pyLICHHIO OCaJKOB, NMEPEKPHIBAIOLINX Tmepdopa-
KU QUIBTPOB.

BospeiictBue ynapHoi BOJNIHBI Ha Kapkac (uibTpa
BBI3BIBAET BOSHUKHOBEHNE B HEM YNPYroil BOJHBI, pac-
MPOCTPAHSIOLIEHCS B paguajbHOM HaNpaBJI€HUH OT
MECTa IPUIIOKEHHs HArpy3KH, a TaKKe KoJeOaHus Kap-
Kaca, KOTOphIE B CBOIO OYEpeAb CTAHOBSTCS HCTOYHH-

— -

Ta6bnuua 2

Pe3ynbTaTbl NpUMeHeHUs B3pbiBa A€ TOHUPYHOLWUX
Topnen B CKBaXXMHaxX C U3BECTHAKOBbLIMU BOAOHOCHbLIMU

ropusoHTamum
Te6ut, m*/h
Ipu BBOge | K MomeHTy Bun BIPLIBHLIX
Ilocae onepaumii
B IKCILTya- Topneau-
B3pbIBa
TAIHIO poBaHus
150 10 130 TUI (Tpu HUTKH
150 15 150 JAII-B)
2 2 8 To xe
TAUI (uetsipe
40 3 33 nutku JJ1I-B)

KOM HMITYJIbCHBIX Harpy3ok B ckBaknHax. [Ipu konbma-
TalMM TEXHOJIOTHYECKUX (PUIIBTPOB M BOJOHOCHBIX IO-
pPOJ TPOYHBIMH KOHIJIOMEPATOBUAHBIMU OCagKaMH (c
octato4HO# mpouHocThio 6=0,3-0,5 MPa) o metictBu-
€M YIOapHOW Harpy3kum W KoJeOaTeIbHBIX IPOLECCOB
BO3HHKACT HANPsKEHUE, CO3AAMOIIEE YCHUIHS, B PE3YIlb-
TaTe KOTOPBIX B OCaJKax M KOJIbMATHPYEMBIX IOPOAax
00pa3yroTcsi TpeIuHbBL. B3phIB OZHONW HHUTKH IETOHHU-
pYIOIIEro IIHypa BBI3BIBACT pa3pylIeHHE KOJIbMAaTH-
pyroumx oopazoBaHuii B IpopUILTPOBOIL 30HE B paany-
ce 0,5-0,7 m [4].

OTO NPUBOIUT K TOMY, YTO (HIBTP OYMIIAETCS OT
TBEPABIX OCAJKOB HE TOJIBKO HAa Yy4acTKaX, PacloI0KeH-
HBIX HalpOTHB OTBEPCTHH, HO U Ha IIIyXHX ydacTKax,
HE TIOJBEPKEHHBIX HETIOCPEICTBEHHOMY BO3ICHCTBHUIO
yAapHOW BOJIHBL. JUJIsI TakUX OTJIOKEHUU XapaKTEpHO
XpYIKOE pa3pylieHue.

Takum 06pa3om, cmrocoOOM BOCCTAHOBIIEHUS MTPOU3-
BOJUTEIBFHOCTH TEXHOJOTHYECKHX CKBa)XMH B3PBIBAMHU
¢ npumenenuem topnexn u3 LI nox peiictBueM ynap-
HbIX BOJIH, BO3HUKaromux npu B3peiBanuu JIII, Hapy-
IIaeTcsi CIUIONIHOCTh KOJIBMAaTUPYIOUIUX OTJIOKEHUH,
(OpMHPYIOTCSl JOTIOJHUTEIbHBIE TPEIUHBI B BOJOHOC-
HBIX NOPOJAaX, YaCTHYHO pAa3pyLIAOIUXCS Yy CTEHOK
CKBa)KUH.

luaponnHamuyeckre W QUIBTPALMOHHBIE ITOTOKH
BOJBI, COMPOBOKIAIOIINE B3PBIBEI, CIIOCOOCTBYIOT yaAa-
JIEHUIO pa3pyLICHHOTO OCaJKa C MOBEPXHOCTH (PIIIBTPA,
W3 10 U TPEUIHH.
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MOKA3ATEJIU BCKPbITUA PYOHbIX
MECTOPOXOEHUU NPU NOA3EMHOU PA3SPABOTKE

Axb6apos T.I'., goueHT kadeapsl «opHoe geno» Tawl TY, kaHA. TexH. Hayk; ®edenoB B.C., goueHT kadeapbl «opHoe genox» Taw-
['TY, kaHa. TexH. Hayk; Maxmyaos [1.P., cT. npenogasatene kadeapbl «opHoe aenox» Tawl TY; UcpamnoB M.A., cT. npenogasatens

kadpenpbl «FopHoe aeno» Tawl TY

Magolada texnik, texnologik va iqtisodiy omillar va mumkin bo’lgan ochish sxemalarining ratsionalligi va
samaradorligini baholovchi ko rsatkichlarni hisobga olib, shaxta maydonini ochish usuli va sxemasini tanlash tavsiya

gilingan.

Tayanch iboralar: shaxta maydonini ochish, ochish usuli, ochish sxemasi, ochuvchi kon lahimlari, ochish
ko rsatkichlari, zahiralarni qazish to’liqliligi, solishtirma kapital mablag’lar, solishtirma kapital mablag’lar

koeffitsienti, ochish tannarxi.

The selection of opening schemes and methods based on technical, technological and economic factors and indica-
tors evaluating the rationality and efficiency of the considered opening schemes is suggested in this article.

Key words: opening of mine fields, opening method, opening scheme, main openings, indicators of opening, reserves
recovery rate, specific capital investments, efficiency coefficient of capital investments, cost of opening.

W3BecTHO, 9TO TIpH BEIOOPE CIIOCO0A U CXEMBI BCKPHI-
THS TOJDKHBI YIUTHIBAaThCS TpeOoBanus [1]:

- obecrieyeHHs1 TOJHOTHI M3BJICYEHHS BCKPBIBAEMBIX
3aI1aCcoB;

- 6e301acHOM IKCIUTyaTalll MECTOPOXKICHHS;

- paliluOHAJIbBHOCTHU HpI/IHHTOﬁ CXEMbI BCKPLITHUS,

- obecrieyeHust HEOOXOMMON MHTEHCUBHOCTH BCKPBI-
THS;

- 9KOHOMHYHOCTHU BCKPBITHS 10 KalUTaJIbHBIM 3aTpa-
TaM ¥ 9KCIUTYaTallIOHHBIM PacXoaM;

- obecriedeHNs] TEXHOJIIOTHIECKUAX yIOOCTB IPH IKC-
IUTyaTallMy BCKPHIBAEMBIX 3aI1acOB.

CretoBaTeNnbHO, C ODHON CTOPOHBI IPHHSATAs CXeMa
BCKPBITHS JOJDKHA OBITH PalMOHANbHOW (MHHHMAIIbHAS
JUIMHA BCKPBIBAIOIIUX BBIPAOOTOK Lye,, MHHMMAalbHBIN
00bEM KOMILIEKCa BCKPBIBAIOUIMX BBIPAOOTOK Ve U MHU-
HUMAJpHAss CTOMMOCTh COODPY)KEHHsS 3TOTO KOMILIEK-
ca Jecx ), C APYro CTOPOHBI BEIOPAHHAS CXEMa BCKPBI-
THSI TOJDKHA OBITH 3 (QEKTUBHOM NPH MOCIEAYIOMEeH pa3-
paboTKe BCKpPBIBAEMBIX 3aIlacoB, T.€. JOJDKHA OOecIeuu-
BaTh MMUHUMYM 3aTpaT Ha IOJJIepKaHHE BCKPBIBAIOIINX
BBIPa0OTOK, Ha TPaHCHOPTHPOBAHHE T'OPHOM Macchl IO
BCKPBIBAIOLIMM BBIPa0OTKaM, Ha BEHTHJIALHIO CHCTEMbI
BCKPBIBAIOLIMX BEIPA0OTOK, HA OCBEIICHHE 3TUX BBIPA0O-
TOK H T.J.

YcranosieHo [2, 3, 5], 4To paBUIILHBINA BBIOOp CIIO-
co0a 1 cXeMbI BCKPBITHS B OOJBIION CTENEHH Tpeonpe-
JeNAeTCs BUIOM KO3 (DUITMEHTOB 1 MOKa3aTeseH, OlCHH-
BAIOIIUX PAaLMOHAJIBHOCT U 3(PPEKTUBHOCTH KOHKYpPH-
PYIOLIMX BApUAHTOB BCKPHITHS.

B Hacrosiiee BpeMsi KOMIUIEKCHBIM KPUTEPHEM OILeH-
KM PalMOHAIBHOCTH M 3((GEKTUBHOCTH IMPUMEHSIEMbIX
CXeM BCKPBITHS PUHATO BRIpakeHue [3, 5]:

C.+ E*K, > min

rae C- cebecTonMocCTh / ¢ pyzsl, JOOBITON U3 BCKpHIBae-

MBIX 3aI1aCOB, IO IKCIUIYaTa[IOHHBIM PacXoJiaM, CBsI3aH-
HBIM C MOJIEPKAHUEM BCKPBIBAIOLINX BBIPAOOTOK C MPO-
BETPHBAHUEM, OCBEILCHUEM HX, C TPAHCIIOPTHPOBAHHEM
PYAHOMH Macchl 10 HUM H T.J., SO 1M;

E — nopmaTuBHBIH KO3(QPUIMEHT 3(P(HEKTUBHOCTH
KallUTaJIbHBIX BJIOKEHUM B FOPHOPYAHOM OTpaciu Ipo-
MBIIIIEHHOCTH;

K — ynenbHbIE KanUTaJIbHBIE BIOXKEHUS HA [ { BCKPbI-
BaeMBbIX 3aI1acoB, SO ‘m/t;

i - HOMEp KOHKYPHUPYIOILIETO BAPHAHTA BCKPBITHSL.

[TpakTHyeckoe WCIIONB30BAHUE O3TOrO KPHUTEpUS —
MHHUMYMa CyMMBI IIPUBEAEHHBIX 3aTpaT MO BCKPBITHIO,
NpUXOIAIUXCS Ha [ ¢ TOOBITON pyIbl M3 BCKPHIBAEMbIX
3amacoB, TpeOyeT yduéTa OCOOCHHOCTEH TEXHHYECKOTO,
TEXHOJIOTUYECKOT0 M 3KOHOMHYECKOTO XapakTepa Ha
CTaJluu BCKPBITUA MECTOPOKIACHHUA U CHeIJ,l/I(bI/IKI/I ImokKasa-
TeNel, OICHWBAIONIMX PAlMOHAIBHOCTh M AP (PEKTHB-
HOCTb paCCMAaTpUBACMBIX CXEM BCKPBLITHS.

OCOOCHHOCTH TEXHWYECKOTO XapakTepa Ha CTaIuu
BCKPBITUA MECTOPOKIACHUA COCTOAT B TOM, YTO IIPpHU OAU-
HAKOBOW JJIMHE BCKPBIBAIOIIMX BBIPAOOTOK B KOHKYPH-
PYIOLIMX BapuaHTax IUIOIIAJA TOMNEPEYHbIX CEUYECHHM
STHX BBIPAO0OTOK MOTYT OBITH Pa3IHMYHBIMU, YTO O0YCIIOB-
JIMBACTCA KOMIUJICKCAMU MPUMEHACMBIX MalllkuH IMpH I10-
CJeNyIOUIe HKCIUTyaTalli BCKphIBaeMbIX 3arnacoB. Kpo-
M€ TOTO, Pa3JIMYHBIMU MOTYT OBITH THUIIBI TPAHCIIOPTHBIX
YCTaHOBOK, TMOABEMHBIX MAIIMH M APYroro o0opynoBa-
HHSI, YCTaHOBJIEHHOTO BO BCKPHIBAIOLIMX BHIPaOOTKAX.

OCc0OEHHOCTH TEXHOJOTHYECKOTO XapaKTepa Ha cTa-
JIMH BCKPBITHS 3aKITFOYAIOTCS B CIIC/TYIOLIEM:

- pa3nuure KOMIUIEKCa TOPHOTEOJIOTHYECKUX CBOMCTB
MacCHBa, B KOTOPOM JIOJDKHBI COOPY’KaThCsl BCKPBIBAIO-
mye BEIPA0OTKH KOHKYPUPYIOIIUX BAPHAHTOB;

- paziIu4Me B TEXHOJIOTHYECKHX CXEeMaX IPOBEICHUS
BCKPBIBAIOIINX BBIPAOOTOK;

- pa3nuune B CTPYKType KOMIUIEKCA BCKPBIBAIOIINX
BBIPA0OTOK B KOHKYPHPYIOIUX BapHaHTaX U Jp.
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Oco0OeHHOCTSIMM SKOHOMUYECKOTO XapakTepa SBIIs-
IOTCSI CIIEAYIOIIIE MOMEHTBHI:

- K HadaJlly SKCIUTyaTallid BCKPHIBAEMBIX 3aIacoB
JIOJDKEH OBITH COOPYKEH BECh KOMIUIEKC BCKPBIBAIOIIUX
BBIPAOOTOK;

- KalHTaJIbHBIC 3aTPaThl 10 COOPYKEHHIO BCKPBIBAIO-
IIMX BBIPAOOTOK aMOPTH3HMPYIOTCS 4Yepe3 KOJINYECTBO
PYAHOH Macchl, JOOBITON M3 BCKPBIBAEMbIX 3aI1acOB, YTO
MIPEAONPENEISETCS] COBEPILICHCTBOM TEXHOJOTUM H3BIIE-
YEHUsI 9THX 3aIacoB.

Crenmmduka TmoKaszaTeiei, OICHUBAIONINX PpaIlHo-
HAIBHOCTh H  3()(EKTHUBHOCTh MPUMEHSEMBIX CXEM
BCKPBITHS, 00YCIIOBJICHA MHOT000OpasveM 3ajad 110 BI-
0OpY MOCIIEAHUX B PA3TUYHBIX CUTYAIUSIX:

1. BeiOop panuoHanbHON CXEMbI BCKPBITHS HUXKEIe-
KaIIUX 3aI1aCOB MECTOPOXK/IEHHS B YCIIOBHSX JEHCTBYIO-
IIEr0 pyIHHUKA Ha JJAaHHOM MECTOpPOXJIeHHHU. B aTom ciry-
Yae II0Ka3aTeleM paluOHAIBHOCTH TIPHHATON CXEMBbI
BCKPBITUSI MOJKET CIYXWTh JHHEHHBIH KO3(hHINEHT
BCKpbITHA K", T.K. Ul KOHKYPHMPYIOIIMX BAPHAHTOB B
9TOW 3amade psia 0cCOOSHHOCTEH TEXHHUYECKOTO W TEXHO-
JIOTMYECKOT0 XapakTepa He MMeeT 3HaueHus. JlelcTBu-
TEJIHO, B TIOJO0OHOM CUTyallMM HCIIOJIb3yeMOe IMOIbEM-
HOE, TPAaHCIIOPTHOE W BEHTHJIILMOHHOE 000pyJIOBaHHE
SIBJISIETCS] OIMHAKOBBIM JUIsl KOHKYPUPYIOLIUX BaApHAHTOB,
CBOWCTBA TOPHOTO MAaccuBa TAKXKE OJMHAKOBBI JUIS 3THX
BapUaHTOB, HET Pa3JINYMil U B IPYTHX OCOOCHHOCTSIX.

2. Bribop panmoHaIbHON CXEMBI BCKPBITHS IS yda-
CTKa MECTOPOXKACHUS WM IS OTJEIBHOTO U30JIUPOBaH-
HOTO pYAHOTO Teja B YCIOBHUSIX IPOM3BOACTBEHHOTIO
00beIMHEHNS, BEYIIEr0 SKCILTyaTalllio JaHHOTO MECTO-
poxnenus. B aToM ciydae moxasaresieM panuOHaJIbHO-
CTH TIPUHHUMAEMOH CXEMbBl BCKPBITHS MOXKET CIYXHTh
00BEMHBIN KOA(POUIUEHT BCKPHITHS Kfi , T.K. 1715l KOH-
KypHUPYIOLUIUX BapHAHTOB B 3TOH 3ajade BHIOOPA CXEMBI
BCKPBITHUS Psii OCOOCHHOCTEHN TAaKXK€ HE IMECT 3HAUCHHUS.

3. BeiOop paIMoHaIbHOM CXEMBbI BCKPBITHS IS BHOBb
pa3pabaThIBAEMOr0 MECTOPOXKIICHHUS, KOTAa MPaBUIBHOE
pelieHue 3amadu BbIOOpa TpeOyeT NpUMEHEeHus Haubo-
Jiee TIOJIHOTO SKOHOMUYECKOT0 KO3 PHUIIEHTA BCKPBITHS
I{:(’fx , OTPaKAIOIIEro BINSIHAE BCEX OCOOCHHOCTEH Ha
MIPaBUJIBHOE PELICHHE 33/1a4H.

CrienmuuyeckuMH 0COOCHHOCTAMH K03 (HUITHEHTOB
BCKPBITHS, KaK MOKa3aTeJIel pallMOHAIbHOCTH IIPUMEHsIe-
MBIX CXEM BCKPBITHA, ABJIAIOTCA CICAYIOIHUC MOMCHTDI:

a) Bce K03 GuImeHTs (JIMHEHHBIH, 00BEMHBIN U KO-
HoMuueckuid) orHeceHb! K 1000 t BCKphIBaeMBIX 3aracoB
MECTOPOXK/ICHUS;

0) yBenWYeHHE TTOTHOTHI YIETa BIHSAIONINX (DaKTOPOB
Ha TIPUHIMACMYIO CXEMy BCKDBITHS OT 3Hauenmns K,
1o 3navenust K, ;

B) 9KOHOMHYECKUH KOI()(DULMEHT BCKPBITHS OLIEHH-
BaeT PalMOHAJIBHOCTh BHIOPAHHOIN CXEMBI BCKPBITHS C
TOYKH 3PEHHMsI KalIUTAIbHBIX 3aTPaT Ha COOPYKEHUE KOM-
TUIEKCa BCKPBIBAIONIUX BBIPaOOTOK;

') paccMaTpuBaeMble KOI(P(QHUIMECHTH HE OLIEHUBAIOT
3¢ PEKTUBHOCTh BBIOPAaHHONH CXEMBI BCKPBITHS C TOYKH

— -

3pEHUS MOCIIEAYIONIEeH SKCIUTyaTallul BCKPHIBAEMBIX 3a-
MACOB, T.€. HE YYUTHIBAIOT IKCILTYaTAIIMOHHBIE PACXOJIBI
TIPUHATOTO KOMILIEKCAa BCKPBIBAOIINX BBIPAOOTOK.

OKCIDTyaTallMOHHBIE PAacXOlbl, HEOOXOTUMBIE IS
BCKPBIBAIOMINX BRIPAOOTOK MPU MOCIEIYIOMEH SKCILTya-
TaI[MA BCKPBITHIX 3aI1aCOB MECTOPOXKICHHS, OIICHUBAIOT-
CS TpY TIOMOINM TOKa3aTenel BCKPBITHS, KOTOpBIE IS
Pa3NUYHBIX 3a1a4 TaKKe OBIBAIOT JIMHEHHBIMH, 0O0BEM-
HbIMH U 3KOHOMUYCCKHMU.

CrienupuuecKUMH ~ OCOOCHHOCTSIMU
BCKPBITUA SABJIAIOTCA CJICAYIOIINC:

a) onn otHeceHs! K 1000 t pyzabl, 1oObITON IpH U3BIIE-
YEHUH BCKPBITHIX 3aI1acOB;

0) OHM OTpaXkaloT CTEIICHb COBEPILIECHCTBA IIPUMEHSIe-
MOM TEXHOJIOTHH HM3BIICYCHHUS BCKPBITHIX 3aI1acOB ITyTEM
BBeIeHNs K0d((HIleHTa n3BNeueHns komdectsa K,
[6].

OTOT KOd(Q(PHUIMEHT ompenensieTcs OTHOMIEHHEM KO-
JIMYecTBa J00BITOW PyZAbl K BEJIMYMHE MOraliaeMpix Oa-
JIAHCOBBIX 3amacoB «b», KOoTopble B 3amadax BBIOOpa
CXEM BCKPBITHA paBHbI BEJIMYNHC BCKPbIBACMbIX 3aI1aCOB
K., =/1/F.

Kon

noka3aTejaen

UH

B) JMHEHHBIN 0Ka3aTenb BekphiTas 1 sdpexru-
BEH B CIy4YasX CpaBHEHHS BapHaHTOB C OCTaBJIEHHEM
LICJIUKOB M 0€3 OCTaBJIEHHs LIEIMKOB BOKPYT BCKPHIBAIO-
MX BhIPaOOTOK. JIOrvka MpUMEHEHHs STOTO MMOKA3aTels
COCTOHMT B TOM, YTO YeM OOJIbIIIC €ro BEITHYHHA, TEM Me-
Hee S¢¢exTuBHa BHIOpaHHAs cXeMa BCKPBITHSA, T.K.
YMEHbBILIAIOTCS] U3BJIEKAEMBbIE 3aMachl HA BETUUUHY L[SIIH-
KOBBIX 3aI1aCOB BOKPYT BCKPBIBAIOLINX BLng?OTOK;

T) 00BEMHBIN TTOKA3aTeNb BCKPHITUS 14 ., TIO3BOJIACT
CpaBHMBaTh U OLEHUBATH dPPEKTUBHOCTH KOHKYPHPYIO-
oUX CXEM BCKPBITHA B YCJIOBUAX MNPOHU3BOJACTBCHHOI'O
00bEANHEHNS, SKCIUTYaTHPYIOILEr0 JAaHHOE MECTOPOXKIE-
HHUE;

J1) SKOHOMHHUECKHIT [TOKa3aTelh BCKphiThs 1a8T 11
BO3MOXKHOCTH TIOJIHEE OLIEHMBAaTh M CPaBHUBATH I QeK-
TUBHOCTh KOHKYPHPYIOIIUX CXEM BCKPBITHS B YCIOBHUSIX
BHOBb IPOCKTUPYEMOTO MPEANPUATHS 10 pa3paboTke
paccMaTpuBagMOro MECTOPOXKACHHS.

B Tabn. 1 mpuBomsaTcs Ko3()(UIMEHTHI M TOKa3aTeIn
BCKDBITHSI, TO3BOJISIIOIINE OLIEHUBATh, COIMOCTABISITH U
CpaBHMBATb KOHKYPUPYIOIIUE BApUAHTHI CXEM BCKPLITHA B
Pas3IMYHbIX YCJIOBUAX Bbl60pa pemieHuA 4J1d 9TUX 3a1a4.

3HaueHHsl MPUBOJIUMBIX B TaOJMIE CUMBOJIOB OYIyT
ClIe/TyOLIHE:

L, - cymmapHas JylMHA KOMILIEKCA BCKPBIBAFOIIMX
BEIPa0OTOK, m,

l e - JUIMHA OTJEIBHOW BCKPBIBAIOLICH BHIPAGOTKH
(BepTHKAIEHOW, TOPU3OHTANBHON U HAKIIOHHOW), 711

Vi« - CyMMapHBIli 00BEM KOMIUIEKCA BCKPBHIBAIOIINX
BBIPaOOTOK, m3;

isck - TUIONIAZb TOMEPEYHOr0 CEYCHHUS! OTHENIbHOMN
BCKPBIBAIOIICH BHIPAOOTKH, m’;

S:f: - CyMMa KallUTaJbHBIX 3aTpaT Ha COOPY)KEHHE
KOMIUIEKCa BCKPHIBAIOLIMX BBIPaOOTOK, SO 1

,’Zzz - CTOMMOCTD BbleMKH [ m’ TOPHBIX MOPOJ IPU

COOPY’KEHHH KOMIUIEKCa BCKPBIBAIOIINX BHIPAOOTOK;
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-

Ta6 1 f.n™ KPETOCTD TIOPOJ (TI0 LIKANIE
abmmua npod. M.M. IIporoasskoHOBa),
KoadhdpuumeHTbI 1 nokasaTeny BCKPbITUS PYAHBLIX MECTOPOXAEHWUIA [0 KOTOPBIM IIPOBOIATCA BCKPBI-
BaIOIIHE BEIPAOOTKH.
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BBIPAOOTOK, SO M.
I ,
gore K[ = Zta 90 m/t - yNeJbHbIE KallUTaIbHbIE 3aTPaThI,
sx - CYMMa OKCILTYaTAHOHHBIX PACXO/IOB VI MPH- CBSI3aHHBIE C COOPYKEHHEM KOMILUIEKCA BCKPBIBAIOIIMX
MEHSIEMOTO KOMILIEKCA BCKPHIBAIOIIUX BHIPAOOTOK, SO 1,
BEIPAOOTOK.

IKC
C... - CTOMMOCTb SKCILTyaTalli{, NPUXOJAIIAAcs HA

I m’ o0béma KoMIUIEKca BCKPBIBAOIINX BEIPAOOTOK,
so’m;

Q:ec: - 3amachl PyAbl B IEIHKaX BOKPYT BCKPBIBAIO-
IIUX BBIPaOOTOK, £;

Q.. - 3amacel pynpl, BCKPHIBAEMbIE KOMILICKCOM

BCKPBIBAIOLINX BEIPAOOTOK, #;

OpHaKo HEOOXOAMMO YUHUTHIBATh TOT (PaKT, YTO BEJIH-
YHMHA KalUTAIbHBIX 3aTpaT aMOPTH3HUPYyeTCs yepe3 cebe-
CTOUMOCTE [ ¢t pyIbl, JOOBITONH M3 BCKPBITHIX 3allacoOB U
peaM30BaHHOM NepepadaThIBaOIIeMy IPEAPUATHIO.

CrnenoBatenbno, HeoOxoaumo 3navenue K omnpe-
JETIATh [0 BBIPAXKECHHIO:

18
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Kan
K‘ 6CK 31' -6CK
i

QBCK * R'K'O,'I

Tak Kak B HACTOAILEE BPeMs JOCTATOYHO TOYHO yCTa-
HOBJIEHB! BEJIMUUHBI [JI1 MHOTUX MOAOTpAciel TopHOIO-
ObIBarommIeH MPOMBIIIICHHOCTH, TO OyIeT Ierecoodpas-
HbIM 3Hauenne K™ onpenensts ciemytommm oGpasom:

R‘ iECK — K i
K

Kon
B sToM ciyuae BenmumMHa NMPUBEAEHHOTO MOKa3aTess
BCKPBITHS IOJKHA ONPEAEIIATHCSA MO CIEIYIOEMY BbIpa-

CornacHo Meronuke, npuBeAéHHOI B padore [1, 2],
P BBIOOpPE BAapHAHTOB BCKPBITHS PEIIAIOTCS CIIEIYyI0-
e YpaBHEHUS:

Hﬁcx — CIHCK +E*K1'-8CK

s so’'m/t;

I = Y + EXKS™  so'mh.

CpaBHeHue PUBEAEHHBIX METOJMK OIICHKH KOHKYPH-
PYIOIIMX BapUaHTOB BCKPBITHS IOKA3bIBAET, YTO OHHU
OTIMYAIOTCS BBeAeHWEM Kod(dduimenTta W3BICHCHUS
komuuectsa pyasl K, npu oTpaboTKe 3a1acoB, BCKPbI-
TBIX Pa3HBIMH CIIOCOOAMH.

3T0 no3BoOIAET OOJIee TOYHO Y4eCTh BiIUsiHUE (DaKTO-

KCHHIO: "-6cK

pa MOJHOTHI HU3BJICYCHUS 3alldaCOB IIPpHU OLCHKE palnuo-
HKCK — C@cx +E % Ki
np

— min HaJIBHOCTU U 3((EKTUBHOCTH CPAaBHUBAEMBIX BapHAHTOB
xo BCKPBITHUS PyIHOTO MECTOPOKACHUSI.

[Ipu cpaBHHUTENBEHOW OICHKE PAIlMOHAIBHOCTH H d(- Takum 00pa3zom, TIpeasaraeMblii IPUBEAEHHBINA TTOKa-

(DEeKTHBHOCTH JBYX BAPHAHTOB BCKPBITHSA TpedyeTcs pe- 3aTeNb BCKPBITHS MO3BOJISET IPH CPABHEHWH BapHAHTOB

IINTh B yPaBHEHMS: OLICHWBATh PAIMOHAIBHOCTh CXEMbI BCKpPHITHS, 3(ddek-

"-ecK
T — C% 4 | % K, THBHOCTh MPUHMMAEMOI0 CIOco0a BCKPHITHSA U (PaKToOp
ke ! SO ML MOJIHOTHI KOJMYECTBEHHOTO H3BJICYCHUs 3alacoB PY/Ibl
o
e KO MPH BBIOPAHHOM BapHaHTE BCKPBITHS PYAHOTO MECTOPO-
I, =C" +E , 50'm/t. JKJICHHS TIPH TI0JI3€MHOM Pa3paboTKe MOCIIeIHETO.
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METOOUKA UCCIIEOJOBAHUA OCNABJIEHUA
NMPOYHOCTU NOPOA NPU MHOIOKPATHbIX
HAIPY3KAX
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ropHoro 6topo LIHWN HIMK

© Hopoe 10.[., Hacupos Y.®., Mucnubaes N.T., XXusHos A.B. 2014 r.

Magolada laboratoriya sharoitida ko'’p qirrali dinamik yuklamalar orqali kon jinsi mustahkamligini
zaiflashtivishning kompleks tadqiq qilish metodikasi ishlab chigilgan.

Tayanch iboralar: kompleks tadqiq qilish metodikasi, ko’p qirrali dinamik va pulslanuvchi yuklamalar, kon jinsi
mustahkamligining zaiflashish qonuniyatlari, geologik skvajinalarni burg’ulash, kon jinsini zaiflashtirib parchalash,
qattiqlik koeffisienti, tajribada tekshirish, laboratornaya sharoiti.

A methodology for integrated research of weakening of rock strength under repeated dynamic loads in laboratory
conditions is developed in the article.

Key words: methodology for integrated research, repeated dynamic and impulse loads, behavior of weakening of
rock strength, well boring, fatigue breakdown of rocks, hardness coefficient, experimental research, laboratory condi-
tions.

Toprsit




GEOTEXNOLOGIYA / TEOTEXHO/IOMMA

J11s1 SKCTIEpUMEHTAIBHOTO YCTAHOBIICHUST 3aKOHOMEP-
HOCTeH ocnalieHus POYHOCTH TOPHBIX MOPOA MO -
CTBHEM MHOTOIMKIMYHBIX MYJIbCUPYIOUIUX Harpy3oK 110
Metoauke [1] ObUIM MMOATOTOBIICHBI TPU CEPUH 00Pa3IOB
B BHUJE KEPHOB, MOJYYEHHBIX IIpH OypeHUH TeOJIoTHde-
CKHUX CKBAXXHH.

IlepBas cepust 00pa3oOB NpegHA3HAYaNach IS OIpe-
JIEIIEHNs] IPOYHOCTEN CBOMCTB IPU CTATUYECKUX HArpy3-
Kax Mo METoJHKe paboThl [2].

Bo BTOpo#l cepun sKCIEpUMEHTAIbHBIE HCCIENIOBA-
HUS COCTOSUTH U3 JIByX IIUKJIOB.

B nepBom nukie mo meroauxke M.II. MoxHadeBa uc-
CJIE/IOBAJIOCH YCTAJOCTHOE pa3pylLIeHHe TOPHBIX MOPOJ B
PEeXUME CKATUsI M PACTSHKSHUS 1O AEHCTBUEM JTUHAMHU-
YEeCKUX IMyJIbCHPYIOIINX Harpy3oK.

Uucno HarpyxeHnd N*, mpuBozsiee K pa3pyIIeHNIO
TOPHBIX TIOpPOJ, OBUIO TPHHATO CUUTATh INPEACIHHBIM.
OmBITEl TPOBOAMIINCH TPH PA3THYHBIX AMIUTUTYIaX Ha-
npspkenni, pasaeix 0,7; 0,6; 0,5; 0,4; 0,3; u 0,2 npenena
CTaTHUYECKOH MPOYHOCTU TOPHBIX MOPOI.

Kak m3BectHO [3], TOpHBIE MOPOIBI IIOXO BBIIEPKHU-
BAIOT HAINPSHKEHUE PACTSDKEHUSI.

Tak, pazpylieHre TOpHBIX MOPOA IPU B3PHIBHOM Ha-
TPYXEHUH TPOUCXOIUT, TJIABHBIM 00pa3oM, IOJ| JEHCT-
BHEM PACTSTHBAIOIINX HAIPSHKCHUH.

C yderoM 3TOT0 B KadecTBE KPHUTEPHUSI NPOYHOCTH
TOPHBIX TTOPOA OBUT IIPHHSAT MpEJIesl TPOYHOCTH Ha PacTsi-
KEHHE.

VcnipITanus MPOBOAMINCH B PEXXKUME PACTSDKCHUS Ha
YCTPOHCTBE, PEINIO’KEHHOM B pabdore [2] puc. 1.

1 - chepudeckas onopHas MeMOpaHa UCTIBITATEIbHOM
KaMephl;

4 - mATa ¢ pacKaJbIBAIOLINM CKPYTJICHHBIM KIIHHOM;

5 - Ipy>KHHHAsI TUIACTHHA;

6 - 0Opa3er] TOPHOI MOPOIEL,

7 - naBWIIBbHAS TUINTA;

8 - nmuddepeHNMaNbHEIA TOPIICHP HCIBITATEIFHON
KaMepHl.

Bo BTOpOM mHMKIE HMCCIeqOBaHUM O pa3pabOoTaHHON
aBTOPOM METOJMKE 00pa3Ibl TOPHBIX MOPOJ MpPEeABapH-
TENBHO Harpykanuchk N’ pa3 UMITyJIbCaMy HalpsHKEHUH ¢
MOCTOSTHHOW aMIuTUTyno# (ipu N™>N*),

3arem 00pasibl MPO3BYYUBAIKMCH C TTOMOIIBIO YCTa-
HoBKU JIYK-20 u nmox neHCTBUEM CTAaTUYECKON HArpy3KH
JIOBOJIMITMCH JI0 Pa3pyLIeHUs], YTO MO3BOJIMIO KOJIHIECT-
BEHHO OLEHHUTH 3P EKT 0CinabIeHus MPOYHOCTH TOPHBIX
MOPOJT IPH TMHAMHUYECKUX ITyJIbCHPYIOIINX Harpy3Kax.

OMNBITH TOBTOPSUTUCH Ha 00pa3liax Mopoja ¢ MICHTHY-
HBIMH TPOYHOCTHBIMH CBOMCTBAMH W aMIUIUTyJaMH Ha-
MPsDKEHUH TIpH  TPEIBApUTETHLHOM HarpyXeHnu N,
N'",.... N" pa3 10 OsIBIICHHUSI B 0Opasiax MakpOTPEIIIHH.

HccnenoBaHus BBITOJHSINCH MPH MHOTOLUKINYHBIX
JUHAMUYECKUX HArpyKeHHsX 0OpasloB TOPHBIX MOPOJX
Ha YCTaHOBKe ¢ ImynbscatopoM tuna I[IJIM-100 ITVY (puc.
2).

HcnpiTanys NpoOBOAMIINCH HA IIECTH THIAX TOPHBIX
MOpoA ¢ KOI(PQUIIMEHTOM KpEenocTH MO IIKaye mpod.
M.M. IlporoasaxkoHoBa oT 7 10 16.

HccnenoBaHHbIe THUIBI TOPHBIX TOPOJ THUIIHYHBI JIIS
KapeepoB «MaprkaHOymak» u «3apmuran» HaBoutickoro
TOPHO-METAJLTYprHIecKOoro KOMOHWHATA.

O06paboTKa pe3ynbTaTOB IKCIIEPHMEHTAIBHBIX HCCIIe-
JIOBaHUH 10 YCTAHOBIICHUIO JEUCTBHS MHOTOIMKIMYHBIX
JMHAMHYECKUX Harpy3ok Ha 3¢ ¢exT ocnabiaeHus mpod-

3 13 4 a1 4

I[Tpu 3TOM ONpenessINCh CPEIHHE 3HAUCHUST U CpPel-
HE KBaJpaTUYHOE OTKJIOHEHHE S, KaK XapaKTepUCTHKA
pacrpesieseHus! OTKIOHSHU

n
i
DI

— _ =1
O o = (1)
n
| 3 roe, " - mpenen MPOYHOCTH HA PACTSHKEHUE HEHArpy-
. ML
n(\tﬂﬂDlA UUPQ\)LLUD, LVllla,
m_// 7 — KOIIMYECTBO 00Pa3IIoB, IIIT.;
2

N\

Puc. 1. Cxema ycTtporcTBa ANA UCMbITAaHUWA TOPHbLIX Mopos
Ha Nynbcupylollee pacTaXeHne NyTemM cxXaTusi LMnuHapuye-
ckoro o6pasua no obpasyrowmum

2

Cuntass B TEPBOM MNPHONMKCHUU PACIIPEICIICHHUS
OTKIOHEHUM, NOAYUMHAIOMIMXCS HOPMAIbHOMY 3aKOHY
NPH YCIIOBHH, YTO S'.; ¢ BEPOATHOCTBIO P=0,95 Haxomau-
Jachk B WHTEpBajie +d ¢ MEHTPOM B S.;, YUCIO HEOOXOTH-
MBIX OITBITOB PACCUUTHIBAIIOCH IO (POPMYIIe
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rje, t- MapameTp, 3Ha4YeHHe KOTOPOro TaGyIMpOBAHO
t 1St TpeOyeMOii BepOSTHOCTH;
m = 3 §- IONYIIUPUHA IOBEPUTEIHLHOTO UHTEPBAJIA.
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Puc. 2. MpyvHuMnuanbHas cxema yCTaHOBKW AN UCNbITaHMA 06pasLoB ropHbIX NOpoA NynbCUPYHOLMMU Harpy3kamu B KOM-
nnekce ¢ UcnbiTaTeNnbHOM MalIMHOW U NynbcaTopoM Tuna NMNAM-100MyY
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OCOBEHHOCTU B3PbIBHOIO PA3PYLLEHUA
CNOXHbIX MACCUBOB C MNMPOCITOAMU

KPEMKUX NOPONO

OyrapubipeHoB A.B., npogeccop kadenpbl «B3peiHoe geno» MM HATY MUCKUC, kaHa. TexH. Hayk, Kum C.W., acnupaHT kadenpsbl
«B3spbiBHOE Aeno, M'M HATY MUCKC; Kamonos LU.A., nixeHep ropHoro otaena HFMK

Turli mustahkamlikdagi tog’ jinslarini porlatish yo’li bilan maydalash unumdorligi O zbekiston fosforit konlari mi-
solida tahlil qilindi. Murakkab geologik tuzulishli tog’ jinslarini porlatib maydalashning ma’lum usullarini kam unum-

dorliligi aniglandi.

Tayanch iboralar: turli mustahkamlikdagi tog’ jinslari, qattiq jins qatalami, detonatsiya mahsuloti, parchalash

boshqariladigan zona.

The article gives an analysis of the effectiveness of exploding massives within Uzbekistan’s phosphorite deposits. The
results reveal that traditional explosion schemes are of little effectiveness given the complex geological structure of the
massives and a big variation of rock with regards to its strength property.

Key words: differ-durable rock, streak of durable rock, products of detonation, zone of regulating grinding.

HccnenoBanus xapakTepa B3pBIBHOTO pa3pylICHUS
CJIOKHBIX MAaCCHBOB C ITPOCIIOSIMH KPETIKHX MOPOA (naee
CMKII) HavyaThl OTHOCUTEIIEHO HEAAaBHO M OTHOCSTCS K
KOHKpEeTHBIM MecTopokaernsM [1-3]. K Hacrosmemy
BpEMEHH pa3pabOTaHO MHOXKECTBO CIIOCOOOB M CPEICTB
B3peiBaHusad CMKII, ogHako mpakTWKa MX MPUMEHEHHS
MOKa3bIBAET HEJOCTATOUHYIO 3((EeKTHBHOCTh. ITO CBSI-
3aHO C OTCYTCTBHEM (U3MUYECKH OOOCHOBAaHHOTO MeXxa-
HHU3Ma pa3pylIeHHs CKB)XWHHOTO 3apsja Jake B OJIHO-
POIHOM MaccuBe TOPHBIX OpoJ, He ToBopsi 0 CMKII.

[Ipn B3pBIBAaHWM CIIOKHOCTPYKTYPHBIX MAacCCHBOB C
TBEPABIMU BKIIIOYEHHSMH HMEET MECTO HEepaBHOMEPHOE
IpoOJeHre MacChBa C TOBBIIIEHHBIM BBIXOJOM Herada-
pYTa Ha y4acTKax pacroiiokeHusi BkitoueHuil. [Ipupony
9TOTO SIBJIICHHUS OOBIYHO CBS3BIBAIOT C CYIIECTBEHHBIM
pa3uuueM MPOYHOCTH BKIIFOUYEHMH M BMEIIAIONIUX I10-
pox [4, 5]. JeiicTBUTENnbHO, KpEeNKUe BKIIOYCHHs 00Ja-
JAI0T MaJOW IOPHUCTOCTBI0 U BBICOKOW MHPOYHOCTBIO U,
COOTBETCTBEHHO, JOJDKHBI ObUTM ObI MMETh HEOOJNbIINE
pasMepsl 30HbI peryiupyemoro apoonenus (3P1). Onna-
KO B COOTBETCTBHM C TEOpHEH PaBHOBECHOI B3pHIBHOM

1 1 1 1 1
-04 -02 0 0.2 0.4

Puc. 1. UmnynbcHasa dyHKUMA

MOJIOCTH IpU Manoil nopucroctu guamerp 3P nocrura-
€T 3HAYUTEIbHON BennumHEI [6, 7]. [lo maHHBIM TpakKTH-
Ku paspymierne TBepabix Bimodennit B CMKII manoag-
(heKTUBHO W COMPOBOXKIAETCS 00pa30BaHUEM HETadapuT-
HBIX KyCKOB T1IopoJibl [4]. Takum 0Opa3om, BOIIpocC O mpH-
pone B3pbiBHOrO paspymenuss CMKII tpebyer Oonee
JETAJIbHOTO U3yUeHHUSI.

B paGote [8] BhICKa3aHO MPEAINOIOKEHHUE, YTO IPHU
B3PBIBHOM pa3pyLIEHUH TIOPOJI C y4acTKaMu Pa3HOM Kpe-
TIOCTH MEET MECTO IepeTeKaHte CO CKOPOCThIO 3ByKa (5-
8 km/h) mponykros neronammu (I1/]) k ygacTkam ¢ Hau-
MEHBIIIEH KperocThio. [Ipy mepeTekaHuy B3pHIBHBIX Ta-
30B IMEET MECTO PE3KOE MAACHHE aBICHNS W HEIOIHOE
paspylieHne KpemKoro IpoIruiactka. JlanHoe siBieHMe
MOJIENTHpYeTCA BO3ACHCTBUEM Ha KPETKYIO IOPOIy KpaT-
KOBPEMEHHOT'O MMITyJIbca JaBIEHUS. Y UUTHIBas 3TO, ObI-
T TIPOBEAEHBI YHCIIEHHbIE PAcuéThl A LUIMHAPHYE-
CKOH IOJIOCTH 10 Oe3pa3MepHOMY YpaBHEHHIO AT Iepe-
memenust U (7,7) :

6zﬁ(r,?)+1 ou(r,r) u(r,r) 0°u(r,7) M
oF? 7 or 72 ot
rae
— r o _ u — _ — r—=r
F=—u(rT)=—1>F=—ttT="tr=f-F+lr=t- 0
o 7o o o 1
1 - CKOPOCTb MPOJOJIBLHON BOJHBI,
o - paanyc TOJIOCTH.

VYpaBuenue (1) pemanock Mpu HaYaIbHBIX U TPaHUY-
HBIX YCIIOBHSIX:

ou

7>1,’[_'=0’7,T=—_=O lT>0,I":1:>
0T
au 1% u p
e T HG) L (e
or l-v r ?) pClz J® ,(2)

Foo=u—-0,
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-&

rne H (7)- ¢byukuus Xepucaiina,
Po - mauansnoe nasnenwe I1]1,

P - IIOTHOCTE Cpepl,

1) L, ecmu 0<t<0,1;
0,ecrut<0ut=>0,1;
MyJIbC, MOJCIHUPYIOIINNA KPAaTKOBPEMEHHOE BO3JICHCTBUE
Ha CTEHKHU CKBaKUHHI (puc. 1).

Pacuérel mpoBeneHbBI B MaTeMaTUYECKOM IIAaKeTe
«Mathcad-15» ¢ npumenennem ¢ynkiun «Pdesolvey,
NpeAHa3HaYeHHOH Juis perreHus auddepeHInanTbHbIX
ypaBHEHHI B YaCTHBIX IIPOU3BOIHBIX. Pe3ynbraTsl pacué-
TOB pa3BUTHUS TEPEMEIICHUS TPAHUIBI IMIMHIPUICCKON
MIOJIOCTH BO BPEMEHH ISl CIy4aeB MOCTOSHHOTO JaBiie-
HUSI 1 IMITyJIbCa JJaBJICHUS MPEJICTaBIICHbI Ha pHC. 2.

HenocpenctBeHHO BHAHO, YTO YMEHBIIICHHE BPEMEHU
BO3JICHCTBUS HAa CTEHKH TOJOCTH TPHBOAWUT K CYIIECT-
BEHHOMY CHIDKEHHIO BEIMYMHBI TIEPEMEIICHUS U, COOT-
BETCTBEHHO, HanpsbkeHuil. Mcxoas n3 aHanusa npouecca
pa3pyIIeHUs] MACCUBOB C Pa3HONMPOUYHBIMHU CJIOSIMH U BO3-
MOXHOCTH neperekanus IIJ[ cienyer, 4ro CHMKEHUE

BEJIMYMHBI HAIPSDKEHHST TPONOPLUUOHATIBHO OTHOLICHHIO
O-pac.em O-pac.sm .

Ortcrona, as pacué€ra paguyca » 30HBI peryJupyeMo-
ro apo6uenus (3P/]) B TBEpAOM BKIFOUEHUH HMEEM:

o
ac.em
Zpacan

- IPSIMOYTOJIbHBIA UM-

r=— : 3)
pac.exiu
€L
-P 72 O uc.ex
é’ 0 _1 + pac.exn + Hgm
O-puc.em K&KJ‘I
- pamuyc

rne r'=ry- p
pac.exn
K + HGKJ + MS}C"!

6K

peryiaupyeMoro ApoOJeHHS 110 TEOpUH PpPaBHOBECHOMN
B3PBIBHOM MMOJIOCTH AJIS1 OJHOPOJHOTO MaccuBa 0e3 yuéra
nepeTeKaHust poAyKToB AeToHauuu BB [6],

(1 + V@K'Jl ) Gp(lC.EK,'Z (1 + VGK,'Z )
E

6K

2

=2 Gpac.em

0.1

10 15 20

t
Puc. 2. NepemelyeHus rpaHuLbl NONOCTH

d/d,
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\

yd
yd
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/ |
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Puc. 3. 3aBucumocTb oTHocuTenbHoro auametpa 3P[ ot
NPOYHOCTU BMeLLAloLWUX Nopos

- koa(ddulmeHT, oTpakarUMi YyHNpyroe pacliupeHHe
B3PBIBHOM I0JIOCTH;

¥y - pamuyc CKBaXKUHBI,

{ - mapametp aanadarsr,

Py — HavanpHOE aBICHUE Ta3a;

Y2 - IOKAa3aTeJib aHI/Ia6aTI>I;

O pacoxn MO pac.au - IPECIIBI IPOYHOCTH Ha PACTSIKE-

HHE, COOTBETCTBEHHO, TBEPIOTO BKIIOYCHHS M BMEILAO-
X cnabbIX IOpox;

aicn > Loxn B Ve ,COOTBETCTBEHHO, KOIQPULIHMEHT
BCECTOPOHHETO CXKATHUsI, MOAYJIb YIPYroCcTH H KO3 hH-
mueHt IlyaccoHa BKIIFOUEHHS;

¢x1  — TMOPUCTOCTB BKJIFOYEHHSL.

Hasnenue I1J[ Bo B3pBIBHON MOJOCTH MPHU JAOCTHXKE-
HUM PAaBHOBECHS PaBHO IpeJeiy NMPOYHOCTH HauMeHee
c1ab0ii (BMEIIAroIIei) opoIpl.

Pacuérpl Mo oleHKke pa3MepoB 30H pa3pylICHUS HpH
B3pBIBE KOMOMHUPOBAHHBIX 3apsiioB nuameTpoM do = 21
= 0,25 m mpoBOIIINCH Ha MpHMEpe Kapbepa Tamkypa
Ixepoii—CapaaprHCKOTO CIOKHOCTPYKTYPHOTO IIIACTO-
BOI'0 MeECTOPOXIEeHUsT KBI3BUIKYMCKOTO TOPHOPYAHOTO
paiiona Y30ekucraHa, rae A00bda GOCHOPUTHON pyIbI
OCYILECTBIISIETCS OTKPBITBIM CIIOCOOOM [9].

BCkphIIHbIE TOPOIBI MECTOPOXKICHUS CIOKEHBI Cy-
HecsMH M CYIJIMHKaMHM, TaJeYHUKOM M KOHTJIOMEPATOoM,
OEHTOHMTOBBIMH IJIMHAMU U TNTHHUCTHIM Meprenem. Oco-
00e 3aTpyJqHEHUE MPH Pa3pabOTKe MECTOPOXKICHHS BbI-
3BIBAIOT YYAaCTKH C KPETKUMH BKJIIOYEHHSIMH KOHTJIOME-
parToB, rPaBeJMTOB B N3BECTKOBHCTOM IIEMEHTE B MSTKUX
ropoaax. PU3NKO-MeXaHMYEeCKe CBOWCTBA ITOPOI MPea-
CTaBIICHHI B Ta0OM. 1.

IIpenBapurensHO OBIT TMPOW3BENEH Pacd€T OTHOCH-
TEJIBHOTO paJiiyca 30HBI PETryIUPyeMOro IpoOIeHus MIpU
W3MEHEHNH NPOYHOCTH BMEIIAIONIMX MOPOJ IPH MOCTO-
SHHOW NPOYHOCTH BKIIoYeHUA. COOTBETCTBYIOLINE Ipa-
(uveckre 3aBUCUMOCTH TIPUBEICHBI Ha PHC. 3.
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5 pa3 IpeBbIIIaeT )II/IaMeTdeCKBa-
y Tabnvua 1 KUHBL, uto npu d, = 0,25 m co-
dusnko-mexaHnyeckme CBOMCTBa nopon
craisieT 1,75 m. Ilpu otcyrer-
Mpenen Moy | Kosdpdu- Kosdpmuu- . Bun mneperekanus IIJ] nmamerp
TPOMHOCTH |y HHenT eHT BCeCTo- opuc- 3PJ1 cocraBuseT 5,496 m, T.e. B
IMopoxas:: Ha pacTs- e Mvaccona POHHero Tocts I1, 2 6
KeHMe o y CRaATHS % pasa OoJplIe AuamMeTpa CKBa-
Gpacs P2 »a v K, Pa UHBL B TO ke BpeMms auaMeTp
Bwmearomue nopospl 1,5-10° 15101 02 8.3-10° 15 3P/l BO BMemarOmUX MOPOAAX
gJIMHLI 3arHIICOBaHHbIC) cocrasisier 6,261 m.
penKue Nopobl 106 1al0 106
(rpaBesuTH) 4,5:10 4,010 0.3 3310 8 Takum 06pasoMm, >hHEKTHB-
HOCTh pa3pyIIEHUs B TBEPIBIX
BKJIIOYCHUSAX TPH YCIOBHM Iepe-
Kak BuaHO 13 rpaduka, npu MPOYHOCTH BMEIIAFONIHX texanus I1J[ mana u U1 IpeAoTBpAIIEHUs TOTO sBIIe-
6
nopon 0, .., = 1,5-10° Pa auamerp 3P]] npumepHo B 7 HUSI HEOOXOIUMBI JIOTIOJTHUTEIBHBIE MEPBI.
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OCHOBHbIE NMPOLECCbI POPMUPOBAHUA
rMyBOKOBOAHbLIX MECTOPOXAEHUU CYIb®U0B
B HOBOrBUHEUCKOM MOPE

Bopo6béB A.E., 3aB. kacdeapon «HedTenpomeicrioBas reonorusi, ropHoe u HedTerasosoe geno» PY[H, OokT. TexH. Hayk, npodeccop;
U6parumos P.P., accucteHT kadenpbl «HedTenpombicnoBas reonorusi, ropHoe u HedTerasosoe aeno» PY[H; KoteHeBa J1.A., accu-
CTeHT kadeapbl «HedTenpomMbicnioBas reonorusi, ropHoe 1 HedTerazosoe geno» PYOH

Magolada gidrotermal manbalar ko’rib chiqilib, ularning dengiz ostida shakllanishi, kimyoviy tarkibi va
harakatlanish mexanizmi batafsil tasvirlangan. Suv ostidagi qoyalar zonalarini tasvirlar bilan o’rganish boyicha turli
tadgiqotlar keltirilgan, hamda foydalanilayotgan yordamchi jihozlar ko 'rsatilgan.

Tayanch iboralar: suv ostidagi qoyalar zonalari, dengiz osti, gidrotermal manba, geyzer, gidrotermal maydon,
sul 'fidli rudalar.

Hydrothermal vents (“black smokers”) are considered in this article. Their formation underseas, chemical
composition and functioning mechanisms are described in detail. Various studies of rift zones with illustrations as well
as used equipment are specified.

Key words: rift zone, undersea, hydrothermal vent, geyser, hydrothermal field, sulphide ores.
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OOHapy»EHUIO YEPHBIX KyPHJIBIIMKOB (M OTJIararo-
IHUXCS M3 HUX MOPCKUX CYNb(UIHBIX MOJIMMETAIIHYe-
CKMX MecTopokaeHui) B HoBorsuHelickoM Mope mpen-
IIECTBOBAJIM MaclITaOHble OKEaHWYECKHE HCCIIEIOBaHUS
(mpexe Bcero — pu()TOB) B IPYTHX aKBATOPHUSX.

Bpuranckas HaydHas 3KCIIEAWINS HCCIEAoBaa THO
KaiiMaHOBO# BIIaJiHBI — OJTHO U3 CAMBIX TTyOOKHX OKea-
HUYECKHX pa3ioMOB (ero riybouHa cocraBisier 7686 m),
pacmonoxeHHOH B 3amaaHoi yactu KapuGckoro mops,
HaxoxdAmelcs Mexnay Smaiikoit n KaiimanoBeIME OCTpO-
Bamu [1-11].

3necs MOpCKOe THO HCCJIEA0BAT0 2 IOJBOIHBIX
anmaparta. OOMH W3 HUX — AaBTOHOMHBIM TOJBOJ-
HBIA poboT Autosub-6000 (puc. 1), BTOpoi — mucTaHIM-
onHo ynpasnsiemblii anmapatr HyBIS (Hydraulic Benthi-
clnteractive Sampler - HY-BIS. Bxoxe wuccrnemoBanmii
(TITyOOKOBOJHOTO TpaNeHHS MOPCKOTO JHA B OJHOH M3
BIIQJMH) OBUIH TIOTyYeHBI JOBOJEHO HEOOBIYHBIE PE3YiIh-
TaThl, Korna ¢ riyounsl 2400 m ObUIO MOIHITO 3HAYU-
TEJIbHOE KOJIMYECTBO KENTHIX MEAY3, MOJUIIOCKOB B TOJI-
CTOCTEHHBIX PAKOBHHAX, KPEBETOK M PBIO HECKOJIBKHX
BUIOB. Y JUBHUTEIBHBIM OBbUT caM (DaKT CyIIECTBOBAHUS B
MOJTHOW TEMHOTE ITPHU OTPOMHBIX JaBJIEHHSX M, KaK BBISIC-
HUJIOCH TT03)Ke, MPH OOMIIBHOM CEPOBOIOPOIHOM 3apaxe-
HUM, COOOIIECTBA PA3JIMYHBIX MOPCKHX OpPraHH3MOB,
OOBIYHO MUTAIOMNXCS (PUTO- M 300IUIAHKTOHOM. Ho Kak
pa3 IUIAaHKTOH Ha 3THX MIyOMHaX M oTcyTcTBoBaI. [Ipn
3TOM TJIyOOKOBOJHBIM Tpad 3axBaTWi THUTAHTCKUX Cy-
IIIECTB, HANOMUHAONIMX dYepBedl. OHM HaXOOWIHNCh B
OmecTsmux OenbIX TpyOKaxX IIHHOH 1-2 m u auameTpom
2-3 cm, HaOMHHABLIMX OOPE3KH OTOPOIHOTO MLJIAHTA.
W3 stux TpyOOK BBICTYHATH KpacHbIE LIyMaibla. OTH,
paHee HEM3BECTHBIC OPTaHM3MBI, ObLIM Ha3BaHBI BECTH-
MeHTU(epaMu. B paiioH, rie Ha MOPCKOM JHE ObUIH 00-
Hapy>XEHBI CTOJIb HEOOBIUHBIE CKOIUIEHHsS XHBBIX Cy-
mects, B 1977 r. oTnpaBuiack HoBas skcreaunus. Omyc-
TUBIIKCH HA JHO Ha IOJBOJAHOM OOMTAaEeMOM armapare
«AnBun» (puc. 2), THIPOHABTHI BIIEPBBIE CMOTIIH Ha0III0-
JaTh TOHMAaHHBIX B TPEOBIAYIIEM peHce XHBOTHBIX B
€CTECTBEHHBIX [UI1 HHUX YCIOBHAX mpokuBaHus. Oxasa-
JIOCh, YTO 3TH HECKOIBKO HEOOBIYHBIE COOOIIECTBa JKHU-
BBIX CYyILIECTB OOMTAIOT BOKPYT TOPSYMX I'el3epoB, BbI-
OpachIBalOIIMX W3 TPEIIMH B MOJNOIBIX 0Oa3zaibTaXx HE
TOJIBKO TOPAYYI0 BOJY, HO M 3HAYMTEIbHOE KOIMYECTBO
TEMHOTO B3BEIICHHOI'O BEIECTBA, KOHIEHTPALUK KOTO-
poro Mo JaHHBIM HcclefoBarened MoryT pocturats 200
mg/1 [6].

Tax, okono 20 jeT Ha3aa B OKeaHaX OBUIM OOHApyXKe-
HBI YYacTKH JIHa C MOBBIILICHHON THIPOTEPMAILHOMN Jes-
TEJIFHOCTBIO (pU(TOBBIE 30HBI), XapaKTePH3YIOIIHECs
BBIXOZIAMH Ha MTOBEPXHOCTh OKEAHMUYECKOTO JTHA TOPSIUX
PYIOHOCHBIX pacTBOPOB, (HPOPMHPYIOIIMX MOPCKHE Me-
cTOpoXKAeHHs cynbGumHbIX pyn [1].

PudroBsie 30HbI (puc. 3) mpeactaBustoT cobol cHc-
TEMBI Pa3INYHBIX TPEIIMH, 00OPa3yIOIUXCsl Ha TPaHULE
TEKTOHMYECKUX IUINT, U3 KOTOPBIX COCTOUT JiuTochepa
3emsu [10]. B Takux mectax CKBO3b TOJIIY OKEaHHUe-
CKOH KOpBI (KpOMEe PYIOHOCHBIX PacTBOPOB) IIPOCayMBa-

Puc. 1. Mogbem noaBoaHoro pa6orta «Autosub-600»

IOTCSI ¥ TOpSIYUE Ta3bl, HArpeBaroIe MPHUIOHHYIO BOIY
o Temmepatypst 300-400° C [10]. K HacTosmemy Bpe-
MEHH B pUQPTOBBIX 30HaX MHpPOBOTO OKeaHa OBIJIO BBISB-
neHo okosio 140 riryOMHHBIX THIPOTEPMAIBHBIX IOJEH
(65 w3 HuX akTHBHBIX). [IpoBenEHHBIMH Ha OKeaHWYE-
CKOM 1HE B paioHe ['amamarocckoro pudra B 1977 T.
HCCIIeIOBAaHMsIMHA Ha TiryOuHe 2-2,5 km Opimn 00Hapyxe-
HBI MOIIHbIE MOABOJHBIE T'ei3epbl, BEIOPACHIBABLINE T'O-
pSAUYIO BOLY Ha BBICOTY B IECATKH M COTHH METPOB [6].

B pesynbTare 3THX MOTpY»XKEHHid ObLIO YCTaHOBJICHO,
YTO TIyOOKOBOJHBIE THAPOTEPMAIbHBIE HWCTOYHHUKU
(TUIpoTepMBI), KaK MpPaBHIIO, HAXOJSTCS Ha OKeaHWde-
CKOM JIHE B TIIyOOKHX YIIENBSIX, PACTIOIOXEHHBIX B0

Puc. 2. MogBoaHbIN annapaT AnNBuH

Toprsit
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Puc. 3. PucoBble 30HbI

OCH CPEIMHHO-OKEAaHWYECKMX XpeOTOB, Ha TpaHUIAX
COINPHUKACAOIINXCS TEKTOHMUYECKUX TUIUT.

HccnenoBanus mokasaid, 9TO 3/1€Cb HA MOPCKOM JIHE
Yy BBIXOJIOB MOILIHBIX THIPOTEPM C TE€YEHHEM BPEMEHHU
c(OPMHUPOBAINCH MOJBOAHBIE KypraHbl (XOJIIMBI) pa3HO-
00pa3HOH BBICOTHI U (OPMBI (0COOBIE KOHMYECKHE MO-
CTPOMKH BBICOTOH HECKOJIBKO JECSTKOB METPOB), Ha MO-
BEPXHOCTH KOTOPHIX HaONIOAAINCh TPYOOBHIHBIE I10-
CTPOHKH («OamrHm»), CI0XKEHHbIE MOPHUCTHIM MaTepHa-
soM. OHU OBIIM BBHINOJTHEHB! MUHEPAIBHBIM BEIIECTBOM
(BBIHOCHMBIM 13 36MHOW KOPHI Ha MOBEPXHOCTH THAPO-
TepMaMH), B OCHOBHOM CynbpumaMu (puc. 4) - mpomyk-
TaMH BBIIIETAaYNBaHMs 0a3aJbTOB ropsiueil MOpPCKOH Bo-
Jo# [6].

B xonme 1986 r. coBeTckre U MEKCUKAHCKUE YUEHBIE
Ha cynHe «Axanemuk Mcrucnas Kenapim» npoenn
TIIATeIbHOE 00cieoBaHue pudTOBO 30HEI B Kamudop-
HUICKOM 3aJIMBe, a 3aTeM - Ha TO/IBOJTHOM Xpedre XyaH-
ne-®Oyka. ['mpporepmalibHOE TOJIE, HCCIEJOBAHHOE C
MOMOIIbI0 HAOMIONEHWH W3 IIOBOJHBIX aIIapaToB
«[Taitcuc» (puc. 5), okazanoch NMPUYPOYEHO K OCEBOH
(Hanboree TPEUIMHOBATOI) YacTH JHA PUPTa U COCTOUT
13 MHOTOYHCJIEHHBIX KOHYCOBHIHBIX ITOCTPOEK BHICOTOH
oT TepBbIX MeTpoB A0 50-70 m u muamMeTpoM B OCHOBa-
HUHU J0 TEpBBIX COTEH MeTpoB (HO wamie Bcero B 20-30
m) [1]. Kameps! mogsojHoro anmnapara 3adukcupoBanu
6amran BeicoTol 10 100 m [6]. OCHOBaHUS 3THUX MOCTPO-
€K OKa3aJIUCh 3aChIIaHbl PBIXJIBIM OCAIKOM, MOITOMY
001Iast MX BBICOTA, I0-BUANMOMY, COCTABIISIET HECKOJIBKO
COT METPOB. PyJJOHOCHBIH IbIM MMOJHUMAETCS HAll STHMHU
Oamrasvu Ha 100-150 m.

Puc. 4. Ob6pasey MegHO-LMHKOBOro-KonyeaaHHOM TPyObl
«YepHoro Kypunbiumka», none BpokkeH Cnyp

-

OObIYHO Takue CyNnb(pUIHBIE OallHW BCTPEYAFOTCS
rpynnamu. Tak, B KanudopHuiickoM 3anrBe Ha IIOMaan
14 km® reomoru oGHapyxumu Gomee 70 MOCTPOEK pas-
TMYHOM BenmmuuHBI U Qopmsl [6]. [TonBogHbIe Hccneno-
BaHHUS OCYIIECTBILUINCH C IIOMOINBIO TITyOOKOBOJTHBIX
annapaToB, HAUYMHAS OT MEpU(EPHH TIOJIS 10 BEPIINHBI
mepBoit  Oompmmioit cymehumHOM mocTpoiiku [11]. Ipu
TaKOM TIPOIBWXEHUM BU3yalbHO OTMEYANOCh, YTO TH-
IHUYHBIE CBETJIBIE KapOOHATHBIE MOPCKHE OTJIOKECHUS
MIOCTETICHHO NEPEXOMIN B SIPKO-XKENThIE MIHCTBIE MPO-
JIYKTBl OKHCJIEHHs cynb(GuaoB. UyTh BBINIE MO CKIOHY
OKHCIJICHHbIE CYNb(GHUIHbIE TECKH W TPaBHH CMEHSUINCH
HarpoOMOXXJCHUSIMA ~ METPOBBIX TJIBIO, OCBHINABIINXCS
CBepXy OT cynbGuIHbIX TpYO [11].

BBepx mo cxiIOHy KOHyca OBUIM BHIHBI TOTYXIIHNE
Cynb(pUIHBIE TPYOBI, MOKPHITBIE OPAHKEBOH TUIEHKON
oKucTUBIIUXCs CynbhunoB [10]. MHorme u3 3amedaTan-
HBIX TPYO «UEpHBIX KypPHIBIIUKOBY» YK€ MPOILIH MOJ-
HBIA IIUKJI pa3BUTHSA OT HarpeBaHus 1o Temiepatyp 300-
400 °C u HOCHERYIOUIero OCTHIBAHHS IO TEMIIEPATyphl
okeanmueckoit Bomsl (4 'C). Hwxwusisi, Gonee ToscTas u
Oosiee X0JI0/IHAsI YACTh TIOBEPXHOCTH TPYO «UEPHBIX Ky-

Puc. 5. MoaBoaHbIM annapat Mancuc

PWIBIIMKOBY» OKa3ajach IOKPHITa OXPHUCTHIMH OaKTepH-
QIPHBIMHA OOpacTaHWSAMH, MOBEPXHOCTh K€ MX BEPXHEH
TIOJIOBHUHEI - 4€pHAasi, pacKaI€HHast, 0€3 MPHU3HAKOB K3~
HU. Ha camoii BepmiiHe XxomMa HECKOIBKO TPyO OKpyKa-
10T TUTAHTCKYIO CyIb(QUIHYIO KOJOHHY OHAMETPOM I0Y-
™M 5 m, yxonmsmyio BBepx Ha 12 m [11]. Ha spxko-
KENTOM (POHE MOBEPXHOCTH ITOW KOJOHHBI BHIHBI OT-
YE€TIMBbIE BEPTUKAIbHBbIE YEPHBIE IIOJIOCHI, KOTOpHIE
MPE/ICTABISIFOT COOOH CIIeAbl CKPHITBIX BHYTPH KOJIOHHBI
BBICOKOTEMIIEPATYPHBIX  T'MIPOTEPMAaJIbHBIX  KaHAaJOB.
[Ipn 5TOM KONMMYECTBO YEPHBIX T10JIOC 3aKOHOMEPHO YBe-
JMYMBAETCS K BEPIIMHE KOJOHHEL, TA€ OHAa Pa3BETBISICT-
Csl Ha HECKOJBKO OTAETBbHBIX aKTHBHBIX UYEPHBIX TPYO,
m3Bepraomux packanéuasie 10 300 °C ki1y6sl uépHOro
cynsdunHoro aeiMa. B aTmx Tpybax oOpasyercs Bech
CIIEKTp CyNb(GHIOB, APCCHUIOB M TEIUTYPHUAOB, a TaKKe
MPUCYTCTBYET 30JI0TO-cepeOpsiHast MuHepanu3auus [11].

I'eoxumudeckuii aHanu3 OTOOPAaHHOTO PYIHOTO Be-
IIECTBA, U3 KOTOPOTO OHM OBLIM BBINOJHEHBI, Jajl Clie-
nyrorme pesynbratsl [6]: Ha 50-60% OHO cocTosuio U3
IMHKa. B mpuMecn kK HeMy HaXOIWIUCh Melb (MHOTAa B
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JIOBOJILHO OOJIBIION KOHIEHTpAIWH), CBUHEL, CypbMa U
MBIIIBSK. B oTiM4me oT skene3oMapraHieBbIX KOHKpEui
cynbduaHbIe pyabl pUQTOBBIX 30H IMOYTH JHIIEHB HUKE-
7 1 kKobanbkTa [6]. DTO CBHIOCTENBCTBYET O MPUHIIHITH-
aIbHO WHOM MCTOYHHKE METAJUIOB, YEM yJacTBYIOIIETO B
(hopMHUPOBAHNH TITYOOKOBOJHBIX KOHKPEITHIA.

«UépHble KypHIBIIUKN) (pUC. 6) MPEACTABISIOT CO-
00i1 yHHKaIbHOE SIBICHHE, OOBIYHO MPUBSI3aHHOE K Cpe-
IUHHO-OKeaHmdeckuM xpebram [11]. K Hactosmemy
BPEMEHH YCTaHOBJIEH MEXaHU3M HUX O0pa3oBaHHI H
(dyHKIHOHMpOBaHUsS (pUc. 7): XOJIOJHAs MOpCKas BoJa
M0 TpelldHaM B XpeOTax IpocayrBaeTcs BHHU3 B JIMTO-
coepy Ha TiryOuHy npumepHo 1o 2 km. Ha takoii rimyon-
HE TeMIeparypa BMEIIAIOMNX MTOPOJ 3a4acTylo JOCTHIa-
et 3HadeHust +350 °C (3a cuér MaHTHIHOTO Temna), a
nmaBinenune — 250-300 armocdep. D10 00yCIOBICHO TeM,
YTO B OKE€aHax MaHTHA HamOoiiee OJM3KO HOOXOOUT K
MTOBEPXHOCTH 36MHOM KOPBI MO CPEANHHBIMU XPeOTaMH.

Haxopmsce Ha GombIIoii TiyOMHE MOJ YPOBHEM JHA U

HCIIBITBIBAsI KOJIOCCAJIBHOE NaBJICHUE, 3Ta BOAa MEPErpe-
Ba€TCA U B PE3IYJIbTATEC CTAHOBHUTCA CIIocOOHa aKTHUBHO
PacTBOPATL MHOTHMEC MHUHCPAJbI, BBIIICTIAYUBaAsA pas3iany-

Puc. 6. YepHbi KypunbLmK

HBIE XUMUYECKHE DJIEMEHTHl M COSIMHEHHs U3 BMENIaro-
IIUX TOPHBIX Topo [3].

HexoTopoe Konn4ecTBO BOJBI PAacXOIyeTcsi, BCTymMas
B XMMHYECKHE DPEaKIHH C TOPHBIMH IIOpOJaMH, HO €€
Oouplrasi 4acTh B BHJE MOIIHBIX CTPYH 4€pHOI ropsuen
BOJIbI, HACBIIIEHHBIX YIJIEKUCIOTOW U JPYyTMMU XUMHYE-
CKUMH COEIMHEHHMSIMH U 3JEMEHTaMHM, BBIPHIBAETCS Ha
MOBEPXHOCTh CPEJIMHHO-OKEaHMYeCKUX XpeOToB. B 3aBu-
CHUMOCTH OT COCTaBa PacTBOPEHHBIX B TOH BOJle MUHEPa-
JIOB pasinyaroT 4€pHBIE U Oesble KypuiIblInuKu. Tak, 4ép-
HBIH LBET «KypWIbIIMKaM» MPUAAIOT PACTBOPEHHBIE B
BOJIE CYNB(UIBI, CYyTb(ATH U OKUCIBI PAa3INYHBIX METAal-
JIOB (B OCHOBHOM MeJIH U kele3a) [9].

bnarogapst MHOTOJIETHIM HCCIIEIOBaHHUAM aMepHKaH-
ckux u ¢panumysckux y4énsix (K. ¢pon Jamma, XK. Mu-
mapa W Jk. DIMOHTa) XWUMHYECKHH COCTaB BOJ
«KYPWJIBIIMKOBY» ceiyac y)e XOpoIlo H3BeCTeH (Talul.
1). Tlo W30TOMHOMY COCTaBY BOJOpPOJa M KHCIOPOAA,
COJIepIKaIUXCsl B THAPOTEPMAIBHBIX PacTBOpax, ObLIO
JI0Ka3aHo, YTO MX €JAWHCTBEHHBIH MCTOYHHK - ITO OKea-
HUYECKasl BOJIA, TPOCAYMBAIOIIASCS Yepe3 TPELHHBI Mac-
CHBa MOPoJ MOpckoro aHa [1].

Mopcras

MeTannoHocHLe
RO OCAAKM

BTopiutbie MuHepantl,
]

aH » XOOPMT,
mmeh mpnTmu,
oxcua Fe, cCMexTUTIL

Ha Mopcoﬁ DO
K, B U, 0., H.O, Mg, §°

Puc. 7. MexaH13m ¢pyHKLMOHUPOBAHUA YEPHbIX KypUIbLm-
KOB

OaHaKO BCIEACTBHE IMPOUCXOJSIIEr0 B3aUMOJEH-
CTBHS NUPKYJIUPYIOUIEH B 3THX TPEU[MHAX BOIBI
C TOpOJaMH WX CTEHOK, XMMHYECKHI COCTaB BOJBI
«KYPUJIBIIUKOBY» CYIIECTBEHHO OTJIIHYAETCS OT MPOCTO
MOPCKOM.

Tak, B3amMmopeiicTBHe C 0a3ajibTaMH NPHBOIHUT K
MPAKTUYECKU MONTHOMY YIAJICHHIO U3 MOPCKOil Boasl Mg
(c obpazoBanmeM xiopuTa U akTHHONMUTA) M SOy, 8 TAKKE
P u U . IIpu 3ToM mepBUYHBIE MUHEpANEI 0a3aIbTOB pa3-
JIAraroTCsl ¥ B PE3yNbTaTe U3 HUX B BOJY B 3HAYMTEIILHBIX
konmuectBax nepexoasat Ca, K, SiO,, Fe, Mn, H,S, CO,,
H, u Tsokensie meraiuiel Zn, Cu, a taxke Pb, Ag, Au, Sb,
Sr, CH4 u He. IToBenenue K u Li eme 6onee cmoxHo [1]:
MPU HUA3KUX TEMIIEPATypax OHU CBS3BIBAIOTCS BMEILA0-
nieit mopoio# (B BUe MNTHHUCTHIX MHHEPAIOB - CMEKTH-
TOB), & TIPH BHICOKHX, HAOOOPOT, BBILIETaYHBAIOTCS.

Tabnuua 1
XuMnyeckun coctaB BoAbl «KypunbLUMKoB» [1]
BocTtouHo- XpeGerXyan-
Mop- | Tuxo- oxeanckoe
ne-dyka
Xuvuue- CKast IOJAHATHE
cKHe dJ1e- BOMA e, | 1%, | 45%c.. oﬁzgzﬂ
MEHTLI 1 Temmneparypa, °C
COCMHHEntst ™ 273 | I;szyp | 262 299
pH (ipu 25°C)
7,8 38 | 31 | 28 4.4
Coneprxanue, g/l
Cl 19.18 20.53 25.24 44.1 6.24
Na 10.67 11.72 12.67 16 3.4
SO4 2.68 — — — —
Mg 1.293 — — — —
Ca 0.409 0.834 2.152 4.369 0.409
K 0.383 1.009 1.075 2.295 0.273
SiO, 0.0096 1.172 1.166 1.442 0.811
CO, 0.101 0.252 — — 12.543
Coneprxanune, mg/l
H,S — 225 279 63.8 613
Fe — 48.6 579 916 0.67
Mn — 55 161 233 7.8
Zn — 2.6 0.33 34 0.144
Cu — 0.0013 — 0.089 0.025
Pb — 0.038 | 0.0056 0.203 0.021
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Puc. 8. 30HbI rMApPOTEpPMarnbHOM aKTUBHOCTU B OKeaHe

B pesynbrate momoOHOTO B3aMMOICHCTBUS C BMe-
LIAIOUIEHN MOPOAOH MOpCKas BOJA, UMEBIAs W3HAYAJIbHO
HEUTpaIbHYIO0 OKHCIUTENBHYIO PEakInio, IpeodpasyeTcs
B KHCJIBII BOCCTAaHOBHUTENBHBIN Py1000pa3yromuii pac-
TBOP.

BriepBbie ObIM KypHIIBIIMKA OOHApY>keHbI B 1979 T.
B Tuxom oxeaHe. B manpHeiilieM BBISICHUIOCH, YTO 3TH
00pa3oBaHMs MPHUCYTCTBYIOT TI0 BCEW MPOTHKEHHOCTH
BYJIKAHMYECKMX PA3IOMOB HaIlleH TuraHeTs! (puc. 8).

B uacTHOCTH, Ha CETrONHAIIHUI NeHb HalIeHO yxke
okoso 150 «4EpHBIX KypPHIBIIUKOBY», OOJBLUIMHCTBO M3
KOTOPBIX pacriojlaraetcsi Ha riryoune ot 1,5 Teicsun 110 3
Teicad m. Camble M3BECTHBIE U3 HHUX PACHOJIOXKEHbI Ha
yaacTke CpennHHO-OKeaHHYECKOro XpeOTa B CEBEPHOM
4acTH ATIaHTHYECKOTO OoKeaHa [7].

UépHble KypHIBLIIUKH IIPENICTABISIOT co00H [8]:

- TMAPOTEpMalbHbIE HCTOYHMKU CpPEIMHHO-OKEaHH-
YeCKHX XpeOTOB - TOpsiYMe UCTOYHHUKH, PacIIONOKEeHHbIE

Puc. 9. Cxema o6pa3oBaHus Cynb(uaHbIX BbIGPOCOB M3
YepPHbIX KypPUIbLIUKOB

Ha JHE OKEaHOB M NPUYPOUCHHBIE K OCEBBIM YaCTSIM
CPEANHHO-OKEaHNYECKUX XpeOTOB;

- Tpy0OOOpa3HEIe >Kepia, TOCTUTAIONINE BEICOTHI B
JIECATKH METPOB;

- BEIOPOCH! BBICOKOMHHEPAIN30BAHHOW TOpsUeii BO-
ZIbl, Pa30TrpeTOl 10 YpEe3BBIYAITHO BBICOKHUX TEMIIEpATyp,
BBIPBIBAIOIIMECS TTO]] IaBIICHHEM B COTHH aTMocdep.

Mopckasi Boa 0 UMEIOLIMMCS TPeIMHaM IIPOHHUKa-
€T B OKCaHMYECKyl0 KOpY Ha 3HAYUTENIBHYIO TIIyOHHY,
IJle HarpeBaeTCsl TEIUIOM MaHTHUHM U KOHLEHTPHUPYETCs B
MarMaTHYeCKuX Kamepax (puc. 9).

BHyTpeHHee naBieHHe neperpeTtod BOIbl B ATUX Ka-
Mepax IMPUBOJHT K BEIOPOCY €€ CTpyH M3 HCTOYHHKOB Ha
MopckoM nHe. M3mepennst nokaszamu (puc. 10), 9To BbI-
OpacbiBaeMast U3 )Kepil KypHJIBIIUKOB BOJa UMEET TeMIIe-
patypy no 401 °C, uTo nemaer 3T UCTOUYHUKH OJHUMH
w3 HanboIee ropsYnX Ha Harien miaHere [7].

B 2013 r. xoMaHIa OpUTAHCKUX OKEAHOJOTOB C IIOMO-
IIbI0  TIOABOIHOTO Teneympanisiemoro ammapata (IITA)
MPOJIOJKHUIIA UCCIIEN0BATh PalfoH MOPCKOTo JHa BOJIM3U

Puc. 10. YcTtaHoBKa maHunynsaTopom annapara ISIS paTtumka
TeMnepaTypbl BoAbl

Kapubckux ocrpoBoB B KaliMaHOBO# BnaguHe Ha riryOH-
He okoiro 5000 m [8].

IITA mon nasBanmeMm ISIS mepemaBama Ha KOpaOIib
COIIPOBOXKICHUS H300pa’KeHNE C YCTAaHOBICHHBIX Ha HEM
KaMep BBICOKOTO pa3permieHus [8].

Ha nepenaBaembIx c amnmapara Ha OOpT HCCIEIOBa-
TEJILCKOTO CyAHA BUJICOKaApax ObIIM BUIHBI Y3KUE BEpe-
TEHOOOpa3Hble ByJKaHWueckue TpyOku no 10 merpoB
BBICOTOM, 3a4aCTyIO MPECTaBIISIONINE COOOH HApOCTHI B
Buzie TpyO (puc. 11), pacnosoxeHHbIe B BEpXHEH 4acTh
Takoro odpasoBaHus [8].

Bpems >kusHM Kypwiblipka (3TOH cBoeoOpaszHOMH
pupoHON «(abpHKM» IO MPOM3BOACTBY CYIb(UAHON
PyZIbBI) COCTABIAET ACCATKH MM COTHHM JIET M 3aBUCHT OT
TOT0, KaK OBICTPO 3aCOPHUTCS TPEIIMHA (3KEPII0), IO KOTO-
POl MOCTyHaeT «IbIM» KYpWIBLIMKA, TaK KaK MEepHOJ
BPEMEHU JKU3HHM THUAPOTEPMANIBHBIX CHCTEM JIOBOJIBHO
TECHO CBSI3aH C IIPOLIECCAMH OCAKACHHS B HHUX pa3iInd-
HBIX MUHEpaJoB [4].

B wactHOCTH, Hanbojee pacpoCTpaHEHHBIH BU OT-
JIO)KEHUH B TPEIMHAX — 3TO KpEMHE3eM B BHUJE KBaplia,
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XajuenoHa WM KpemHus. llpuumHa 3TOrOo B CHIIBHOM
YMEHBIICHHN PAaCTBOPUMOCTH KpeMHe3eMa IpH yMEHb-
LIEHUU TEMIEPaTypsl pacTBOPOB [4].

OcaxneHne ApyruX MHHEPAIOB HIPaeT MEHBIIYIO
POJIb B 3aKYMOpPKE TPEIIHH.

[TomMumo paccMOTpeHHBIX (DAaKTOPOB BAXKHYIO POIb
IIPY OCKAECHUH XMMHYECKHX 3JIEMEHTOB M3 BOJ WIPAET
HUX CKOpPOCTh MHUIpaluu. B 4acTHOCTH, IIpU MEIUIEHHOMN
CKOpOCTH HcTeueHus Kuakoctn v~1 kg/s ocaxn€HHbIl
KBApII 3aKyMOPHT 0056EM TIomansio 100 m* i TommumHoH
1 cm npumepno 3a 1 roa. A TpemmHa mupuHO# 1 cm
npu 00bEMHOM pacxozae Boabl 0,04 cm/s (Ha eAUHUILY
JUTMHBI IPOCTHPaHUS TPEIIMHBI) 3aKyrnopurcs 3a 150 ner
Ipu Temreparype Bozbsl Ha riyoune 150° C u 3a 30 ner
npu T =300 °C [4].

[Ipn cy>xeHnn KaHana B NMPOIECCE OCAKICHUS MUHE-
pajioB TMOTOK >KHUAKOCTH, MPOXOAAIINN 4Yepe3 CedeHHe
TAKOTO KaHaIa, COKpAIAeTcs MpONOpHHOHaIbHO d’ mpu
JIAMHHAPHOM H TPOMOPIHOHANBHO d” - IpH TypByeHT-
HOM TeUeHMsIX (Te: d- fuaMeTp cedeHus kKaHamua) [4].

Kananbl ¢ ObicTpbiM ucTeueHueM Box (v>> 1 kg/s)
3aKyIIOPUBAIOTCS] HECKOJIKO MeJUIeHHee (B CHITy MaJjloro
W3MEHEHHs TeMIepaTyphbl BoAbl B HHX). KaHanbl ¢ men-
JICHHBIM UCTEeYeHHEM BOAbI (V< 1 kg/s) 3aKymopHBaroTCs
ele Xyxe, T.K. IpoTeKaronas B HUX BOJa UMEET CpPaBHHU-
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Puc. 11. Cxema yCcTbfl YepHOIo KypuibLUuKa

TEJIBHO HU3KYIO TeMIIepaTypy U €€ Macca OTHOCHUTENIFHO
Mana. bricTpee Bcero 3akymopHBarOTCAd THAPOTEPMAIb-
HBIC KaHAJIbI CO CPEAHUMH CKOPOCTSIMH HCTeueHHs (v~1
kg/s), B KOTOpBIX M Macca MEPETCKAIOIICH KUIKOCTH
BEJIMKa, U U3MEHEHUS TEMIIEPATyPhl >KUJKOCTH JIOBOJIHLHO
3HAUUTENbHBI [4].
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BbIBOP PALUNOHAIJIbHbIX PASMEPOB
OKCKABATOPHbIX BIIOKOB 1 PABO4YUX 30H
KAPbEPA A8 NPOU3BOAUTENIbHOW PAEOTbI
FTOPHOTPAHCIOPTHOIO KOMIMJIEKCA

TyxTtaweB A.B., 3aB. kacheapown «[opHoe geno»HITW, kaHa.TexH. Hayk; XakumoB LLL.WU., noueHT kadeapbl «FopHoe Aenoy», KaH4.TeXH.

Hayk; KamonoBa C.C., maructp HI'TU

Magolada kar’yer ish zonasida kon-transport komplekslaridanmaksimal foydalanishni ta’minlovchi maydon
vaekskavator bloklarining asosiy o’Ilchamlarini aniqlash metodikasi ishlab chigilgan. Kar’yernnig ishchi zonasi va
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bloklar o’lchamlarini operativ boshqarish uchun ishlab chigilgan grafiklar kon ishlarini rejalashtirishva loyihalashda
kar’yerning ishchi zonasidagi yuklovchi jihozlar sonini aniglash va uning mehnat unumdorligini baholash imkoniyatini

beradi.

Tayanch iboralar:kar’yer ish zonasidagi maydon vaekskavator bloklarining asosiy o’lchamlarini aniglash
metodikasi, qo’llanilgan kon-transport komplekslari, kar’yerning ishchi zonasi va bloklar o’lchamlarini boshqarish,

kar’yerdagi kon ishlarini rejalashtirish va loyihalashtirish.

A method for the main characterization of excavation blocks and sites in the quarry’s working area providing
maximal using of mining-transport complex is developed in this article. Developed the charts for operational regulation
of the block’s parameters and quarry’s working areas in the design and planning of mining quarries, which makes
possible to determine the amount of taking-out equipment in the quarry’s working area and estimate it productivity.

Key words: the method for the main characterization of excavation blocks and sites in the quarry’s working area,
using of mining-transport complex, operational regulation of the block’s parameters and quarry’s working areas, design

and planning of mining quarries.

IIpu pa3zpaboTke HAKJIOHHBIX M KPYTHIX 3aJieKed pa-
0ouasi 30Ha YBEJIMYNBACTCS B IUIAHE U 110 BBICOTE 3a CUET
pasHoca OOpTOB M BCKPBITHSI HOBBIX TOPH30HTOB JI0 TEX
1op, TMOKa BEpPXHHE YCTYIBl HE JOCTUIIH KOHEYHBIX
(IpOoMeXKyTOYHBIX) TpaHMI Kapbepa. [locie 3Toro rop-
HbIe pabOTHl Ha BEPXHHUX YCTyIax IPEeKpaIaroTcs, U pa-
6odas 30Ha OITyCKaeTcsl 110 BEPTUKAIIHN, IPU 3TOM OOBIYHO
YMEHBIIAITCA e€ pa3Meps! B wiane [1-9].

[Ipn HEOOXOOMMOCTH BBICOKOTO TEMITa TOPHBIX pa-
00T B YCIOBHIX COKPAIIEHHOTO pecypca BEIPaOOTaHHOTO
MIPOCTPAHCTBA TPeOyeTCsl ONpPEAENIUTb MapaMeTpbl CHCTeE-
MBI pa3pabOTKH, IIPHU KOTOPBIX BO3MOXKHO JIOCTHYb KOH-
HEHTpallMi U MHTEHCU(HKAIMH TOPHBIX padoT, crocoo-
CTBYIOIIUX HanOoJiee MOJHOMY HCIOJIB30BaHUIO TOPHOTO
U TPAHCIOPTHOTO 00opymoBaHus [4]. 3amada B JaHHOM
cllydae 3aKirodaercsi B ()OPMUPOBAHUM TakoW padoueit
30HBI Kapbepa ¥ AWMHAMUKHU €€ pa3sBHUTHS, KOTOpble o0ec-
TIeYnBai ObI CPOPMYIIMPOBAHHBIX YCIOBHH U BBITIOJTHE-
HHUE 33JaHHBIX 00BEMOB TOPHBIX paboT, TO €CTh pa3Mephl
pabodeii 30HBI Kaphepa JOJDKHBI 00ECIEYNUTh PUTMHY-
HYI0O ¥ TPOM3BOAWTEIBHYIO PabOTy BCEro KOMIUIEKCa
000py/I0BaHMiA, KOTOPBIA (DYHKIMOHHPYET B ATOM 30HE.
Tak, aHamu3 paboOTHI HEKOTOPBIX KapbepOB MOKA3bIBACT,
4To (haKTHUECKas IPOU3BOJUTEIBHOCTD HKCKaBATOPOB HA
20-30% Huxe 3amIaHupoBaHHOM. [IpyunHaMu CHIXKEHUS

Puc. 1. Cxembl ans onpegeneHUss MUHUManbLHOW ONUHbI
chpoHTa BbIEMKM (3KCKaBaTopHoro 6noka) (Len): Le(Ls),
Levl,6- OnvMHa B30pBaHHOMO (3KcCKaBupyemoro), Byposoro u
NoAroTOBNEHHOrO K 6ypeHunio 6rokoB; 1 - 3ab0NHbIN NyTb

NPOU3BOAUTEIFHOCTH  9KCKAaBaTOPOB, KpPOME  BCEro
NPOYMX, SIBISUIMCh HEXBaTKa paboueil TIUIONmagKu st
HOPMaJIFHOTO MAaHEBPUPOBAHUSI TOPHOTPAHCIOPTHOTO
o0opynoBaHu1, yacThle B3pBIBHBIC paborsl,
CONPOBOXKIAIONIMECS]  TOTeped  BpeMEeHH Ha  HX
MIPOM3BOJICTBO, TIEPETOH OOPYJOBAHMS U3 OJHOTO YCTyIIa
(ropusoHTa) Ha npyroi m3-3a gedunuTa GpoHTa pador,
3a4YMCTKAa M IUIAHMPOBKA IUIOIMIAACH MOCIe MacCOBBIX
B3PBIBOB U JIp.

W3 aHanm3a ciienyer, YTo JUIS pealn3aniy 3aJaHHbIX
TEMIIOB  pPa3BUTHS TOPHBIX paboT  HEOOXOIUMO
OCHOBATEJIBHO BHIOPATH U JKECTKO YIPABIATH [TapaMeTpa-
MH BBICOTHI YCTYIOB, HIMPHHBI paboueil IMIOMaAKd U
JUTMHBI 9KCKaBaTOPHBIX OJIOKOB.

CKOpOCTh  TOPU30HTAIBHOIO  pa3HOca  yCTyma
(ropusoHTa) onpenesnsiercs o Gpopmyie, m:
II
e}
Vl‘ = h L H (1)
y 6

rae /7, - TonoBasi MPOWU3BOAMTENBEHOCTE IKCKAaBaTopa B
ILIEJIHKE, m3/r011;

h,- BBICOTa yCTyma, m;

Ly,- nnuHa QpoHTa BbIEMKH (IKCKAaBaTOPHOIo O6J10-
Ka), m.

CKOpOCTB TOPU30HTAJIBHOTO  pa3HoCa  BEPXHETO
ycTyna JOJDKHAa OOECHeudTh MHHUMAIBHYIO IIUPUHY
pa6oqel71 IJI0a KA HWDKEJIC)KaIEero ycCryma,
ONPEEIEHHON MMPOEKTOM, TO €CTh:

Veepx 2 lﬂmin . (2)

[Iupuna paboyel MIOMAAKKH ONpEAeNseTcs B 3aBH-
CHMOCTH OT TapaMeTPOB HCIOIb3YEMOT0 000pYAOBaHMUS
C y4€TOM 3a30pOB, NIPEAYCMOTPEHHBIX YCIOBHAMH 0€30-
MACHOCTH, COCOOOM BBIEMKH, THUIAM 3aXOJKHU, 3HAUCHHU-
€M IOTOBBIX K BBIEMKE 3a1acoB U kosebdiuercs 25-100 m.

BeIcoTa ycTyna, Kak OQHOW W3 IVIaBHBIX apaMETPOB
CHCTeMbI pa3pabOTKH, 3aBUCUT OT MHOTHX (akTOpOB U
orpannumBaercst B mpenenax (0,67+1,5)*H, rme H,-
MaKCHMaJIbHasl BBICOTA YepIIaHMs IKCKaBaTopa.

ITpn obOocHOBaHMM MUHMMAJIBHON IJIMHEI (POHTA
BBIEMKH (9KCKaBaTOPHOTO 050Ka) (Lg,) 32 OCHOBY NpH-
HHMAaeTCsl YCIOBHE 00eCIedeHns] BBIEMOYHOTO 000py10-
BaHUS B30PBAHHOW MAaccoi, QpoHTOM OypoOBEIX paboT
(puc. 1), T0 ecTs:
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L(j).rx: Le(La) + LE + Lnﬁ 5 (3)
rne Ly(L,), Ly u L,; - nmuHa B30PBAHHOTO (3IKCKABH-
pyeMoro), OypoBOTO ¥ IOITOTOBJICHHOTO K OYpCHHIO
OJIOKOB.

BereMouHO-TIOTpy304HbIe, OypOBBIE ¥ ITOATOTOBH-
TeNbHBIE paboTel B OJOKaX JODKHBI Pa3BUBATHCA
CHHXPOHHO B 3aBHCHMOCTH OT CKOPOCTH PasBHTHS IOp-
HBIX paboT 3a CYTKU C Y4E€TOM OpraHH3alHuu OypOB3pHIB-
HBIX PadoT.

pu stom: Ly(L,)=L;=L,; . “)

Torma pnuHy (poHTa BBIEMKH MOXKHO OIPEAEIHTh
10 BBIPAXKEHUIO:

Lﬁ.n. :3 *Vmin :3 *up'Nesp, s (5)
T7Ie Uy, - CKOPOCTh Pa3BUTHs TOPHBIX paboT 3a CyTKH , m/d;

Npsp — 4aCTOTa B3pHIBA.

CKOpOCTh Pa3BUTHS BCKPBIIIHBIX Pa0OT IO JUTHHE
(bpoHTa onpenemnsieTcs Mo NPOU3BOACTBEHHONH MOIIHOCTH
Kapbepa 1o popMyiam:

- Y BBIEMKE C IPOOIBHBIMHU 3aX0IKAMU:

11
Ve T wa ©
y 3
- [IPY TTaHEITLHOM CITI0CO0€ BBIEMKH:
y n
rae /1., — CyTOYHas 3KCITyaTalluOHHAs TIPOU3BOIUTENb-
HOCTB IKCKaBaToOpa B IEJHKE, m’/d.
H — 3600 : E ) KII.K' ! TC,\/I ) NC.M ) Ku (8)
cym >
L, ‘K,
rie E - 8MKOCTh KOBIIIA SKCKABATOPa, M’

K, - koo pummeHT HamoTHeHNs KOBIIIA,
K,=07+11;

T, - IPOIOIKUTEIBHOCTE CMEHBI, h;

N,,, - KOonn4ecTBO pabovYMX CMEH SKCKaBaTropa B Cy-
TKH;

K, - ko3¢ durmeHT ucnonp3oBaHus cMeHbLK,=0,75+
0,85;

t, - IPOOIKUTEIBHOCTD IIUKIIA YKCKAaBaTOPa, S;

K, - xoaddummenT paspeixieHus mopogsl, K, =1,3 +
1,5;

A, - mHUpHHa 3aX0AKU SKCKaBaTopa, m;

111, - mypyHa TaHeIu, m.

[ocraBus dopmyiy (8) B popmyny (7) momyunm:

v, = 3600-£-x, -T, N, K, ' ©)
t,-x,-h,-II(4)
Torna popmyiny (5) MoXHO 3amucath B BUJE:

_ 3600 -£-x,, -T, N, K, 3.N =

6.n t K h H[(A) 83p
y Tp Ty n\*%s
_ 10800 -E-x,, -T, N, x,-N

o 2 u a3p

t, Kk, h, -1, (4,)

Y P

L
(10)

B puc. 2 npuBoasrcst komnbrotepHsie rpaduku Lg,=f
(ll,,) na 1 m’ MKOCTH KOBIIIA 3KCKABATOPA /ISl BHICOTHI
yerynos 10, 15 u 20 m u nipu B3peiBaHNK OJyoka 1 pa3 3a
Hezemro, pa3paboTaHHON B COOTBETCTBUU JAHHBIX pacué-
TOB I10 BBIIIEU3T0KEHHON METOAUKE.

s 45.0
=
= 400
-]
35.0
30.0
25.0
200
15.0
10.0
5.0
0.0

——10 -—8-15 20

Puc. 2. N'pachmku uamMeHeHUs ANUHbI PPOHTA BbIEMOYHbIX
paboTt, npuxogsiwmecs Ha 1m®émMKocTM KoBLIA (Lreya) B
3aBUCMMOCTU OT LWWPUHbI paboyen nnowagku (W,.) un
BbicOTbl ycTynoB (hy) npu exeHegenbHOM B3pbiBaHMM
6noka:10; 15 n 20 —BbIcOTa yCTynoB, m

ITocTpoeHHnble Trpadukn TMO3BOJISIOT  ONEPATUBHO
OIPEIeTUTh NapaMeTPhl SKCKAaBaTOPHBIX OJIOKOB, 3aKIIIO-
YarloUuecst B CIEAYIONIeM IpHMepe: MPH BBICOTE YCTyIa
10 m ¥ mpy HAJTMYUK OIMPHHBI pabodel ruomaaky 35 m
MUHUMAaJTBHO HeoOXoauMmas IIuHAa (QpoHTa paboT yis
IKCKaBaTOpa EMKOCTHIO KoBIIa 1 m’ Gyzer paBHa 32,5 m
(B rpadmke oTMeueHsl mTpuxoMm). Jlanee, yMHOKEHHEM
HalJICHHOTO 3Ha4Y€HUsl HA EMKOCTH KOBIIA HAWTU JUIUHY
¢ponTa padot, mpuMeHSIEMOro dKcKkaBaTtopa. Hampumep,
IIPU MCTIOJIB30BAHUH HKCKaBaTOPa ¢ EMKOCTBHIO KOBIIA
8 m’, wmma ¢pouTa pabor Gymer pasmaTbCs (32,5%8)
260 m.

Heo0xoanMo OTMETHTh, YTO AaHHBIH rpaduk paspa-
00TaH U YCIOBHH C eXEHEINEeIbHOW OpraHu3almeit
MaccoBOro B3pbIBa Oyioka. Torma mpu JByXHeNEIbHOM
OpTaHM3aIH MacCOBOTO B3PhIBa MOIYYCHHBIH Pe3yIbTaT
HEOOXO0JMMO YMHOXHTH Ha JBa, T.e. (260*2) momyumm
520 m.

Jns paccTaHOBKHM 00OpYIOBaHMS W OIEHKH MPOM3-
BOJICTBEHHOH BO3MOXKHOCTH Kapbepa B IIEJIOM YHOOHO
TIOJI30BAThCS TUIOMIAAHEIM METOA0M. [lo3TOMYy BBIMON-
HEHbI pacdéThl M0 ONpPEIEICHUI0 MUHUMAJILHO HE00XO-
JUMOW IIJIOINAAN BBIEMOYHOTO OJIOKa Ui HOPMAaJIbHOTO
¢byHkironupoBanusi obopyaosanus. [1o gaHHBIM pacyé-
TOB TOCTPOEHBI TpPapUKd H3MEHEHHs MHUHUMAIbHOM
- 4500 -
2 4000
L, 3500 -
2 3000
o 2500

2000

1500

1000

500

0

10 15 20 h . M
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Puc. 3. N'pacdhmku ana onpepeneHnmss MMHMManNbHON yAenb-
HOIi nnowaakn Ha 1 m’éMKOCTM KoBLWA B 3aBUCMMOCTU OT
M3MEHeHUs1 BbICOTbI YCTYNOB M €XeMeCAYHOro Konvyectsa
B3pbIBOB B 6noke: 1, 2; 3 1 4- KONNYECTBO €XEMECAYHbIX
B3pPbIBOB B 6roke

Toprsit
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MIomany, Mpuxoasmeiics Ha lm® EMKOCTH KoBuIa
(puc. 3), B 3aBHCHMOCTH OT BBICOTHI YCTYIIOB H
KOJIM4ecTBa B3pHIBOB. [lOpsiioK MOJIB30BaHUS Tpa-
¢ukamMu Takxke, KakK TNPEIbIIyINX TpaduKOB, 3aK-
JI0YAeTCs B CISAYIOLIEM: HalpuMep, NpH 3aJaHHOH
BBICOTE ycTymna 15 m u rpaduke B3pHIBOB B OJIOKe
OIWH pa3 B Mecil MHHUMalbHO HeoOXoamMas
mIomaab IS YKCKAaBaTOpa EMKOCThIO KOBIIa 8§ m’
6yner pasua (2800%8) 22400 m® (B puc. 3 ykasaH
HITPUXOM).

Takum o0Opa3omM, pazpaboTaHa METOAUKA UL OIpese-
JICHUSI TJIaBHBIX ITapaMeTpPOB IKCKABATOPHBIX OJIOKOB M
IUTOIIAI0K B paboueil 30He Kapbepa, 00ecTIeUnBarONIIX
MaKCHMaJIbHOE HCIHOJIBb30BaHHE TOPHOTPAHCHOPTHOTO
KOMIUTEKCa U pa3padoTaHbl TpapuKH IS OIEePaTHBHOTO
peryimpoBaHus TapaMeTpoB OIIOKOB M paboumx 30H
Kapbepa, IpH NPOSKTHPOBaHUH H TUIAHUPOBAHUH TOPHBIX
paboT KaphepoB ONPENEIUTh BO3MOXKHOE KOJIHMYECTBO
BBIEMOYHOTO 00OpyZOBaHUS B pabodeil 30HE Kaphepa U
OLICHUTH €€ MMPOU3BOJCTBEHHbIE BO3MOKHOCTH.
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TEOPETUHECKOE UCCINIEOJOBAHUE PA3PYLUEHUA
NMPOOYKTUBHOIO NMJIACTA YPAHA B3PbIBOM
KAMY®JNIETHOIO CKBAXUWHHOIO 3APALOA

B3PbIBYATbIX BELWECTB

CyBoHoB 0.0., npopekTop no Hayke HaBouckoro o6nacTHOro MHCTUTYTa NepPenoaroToBKM U MOBbILLIEHWUST KBanvduKauum negarormye-
CKAX KagpoB, KaHA. TexH. Hayk, goueHT; 3aupos LLLI., crapwwin HayuHbli coTpyAHuK-couckaTenb HITW, kaHa. TexH. Hayk;
YpuHoB LU.P., goueHT kadedpbl «ABTOMaTM3auMsa M ynpaBreHne TexHonorndeckumu npoueccamum m npounssogctsom» HITW, kaHa.
TexH. Hayk; HacupoBa LU.H., goueHT kadenpbl «ABTOMaTM3auns U ynpaBlieHWe TEXHONOrMYeCKMMM npoLleccamm 1 Npou3BOACTBOMY
HI'TW, kaHa. TexH. Hayk; HopoB A.10., nHxeHep «KoHYM-TEXNPOEKT»

Uranli geotexnologik burg ulashda, chuqur oziqli qatlamlarda yoriq hosil gilish chegarasini tavsiflash uchun port-
lovchi modda quduqli zaryadining portlash harakati matematik modeli tuzildi.

Tayanch iboralar: matematik model, kamufletli quduq zaryadi, yoriq hosil qilish chegarasi, ozigli qatlam, geotex-
nologik qudugq, uran.

Mathematical model of torpedoes’ blasting action is developed. It describes fracture zones at the bottom of the pro-
ductive stratum of uranium wells.
Key words: mathematical model, camouflage blasthole charge, fracture zone, productive stratum, well, uranium.

Jnst onpeneneHus NpeaCTaBICHHs O Pa3BUTHU B3pbI-
Ba KaMy(UICTHOTO CKBaXMHHOTO 3apsiia B3pHIBYATOTO
BemectBa (BB) B TBEpmoit cpene paccMoTpeHa uznye-
CKasg KapTHHa B3PBIBHOTO Pa3pyIUCHUS NPOLYKTHBHOTO
IJIacTa ypaHa, B OCHOBY KOTOPOH MOJIOXKEHO 3KCIEpH-

MEHTAITFHOE TOITBEPKICHNE WM CTaBIIas KIACCHYECKOU
cxema, TpeJyIoKeHHas B padore [1].

Ilocne mnpakTU4eCKM OJHOBPEMEHHOW [ETOHALUU
3apsna BB B MOMEHT, Korzna JE€TOHALMOHHAsI BOJIHA JO-
XOJIUT J0 TIOBEPXHOCTH 3apsiia, COMPHUKACAIOUIUECS CO
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CTOPOHBI Ha MOPOJy ACUCTBYIOT B3PBIBHBIE Ta3bl C BECh-
Ma BBICOKHM JaBJIeHUEM. B pe3ynbrarte B cpesie BO3HHUKa-
€T BOJHA CXATus, KOTOpas CXKUMAeET, pa3JaBlIUBACT U
MEPEBOAUT B TEKyUE€€ COCTOSHHUE CJIOM MOPOJ HA KOHTAK-
T€ «HIPOIYKTHI B3pbIBa — cpena». ['opHBIE MOpOABI MpH
3TOM OyZyT WCHBITBIBATH COCTOSIHAE BCECTOPOHHETO
cxartus. Pazmepbl 00pazoBaBIIeiics TIPH STOM 30HBI CXKa-
TUSI BCELIEJIO 3aBUCST OT JaBJICHUS, Pa3BUBAEMOTO B IIPO-
JyKTaxX B3pbIBa B 3TOW 30HE, NIPOYHOCTHBIX U YHPYTHX
CBOMCTB OKpY>KaloIeW 3aps] MOPOAbl, KOTOpbIE IOI-
TBEPKICHHI B padore [2].

IIpu nanpHelieM ynaleHHM OT IIGHTPa B3pbIBa MH-
TEHCHBHOCTb HAIPSKCHWH, BBI3BAHHBIX BOJIHOW CXKaTHs,
CHIDKAEeTCS U MpPOILECC pa3pylIeHUs HOCUT MHOM Xapak-
Tep. YacTuipsl nopoasl, BOBICUEHHBIE B JBI)KEHUE BOJI-
HOHW CXXaTHsl, IPOJOJDKAIOT MIEPEMENIAThCs BAOND Paany-
COB, UCXOAAIINX M3 IEHTpPa B3pbIBa. B pe3ynpraTe Kax-
IIBIA DIIEMEHTAPHBIA chepruecKuid CIIOH, BBIIEIIEMBIH B
cpene, pacTAruBaeTcs, yBEIM4YMBas CBOW paguyc, 4TO
MIPUBOJUT K TIOSIBIICHUIO CUCTEMBl PaJHaNIbHBIX TPEIHH,
pacxopsIuxcsi BO BCe CTOPOHBI OT 3apsja. MHaue roso-
ps, HapylIeHHe CIUIOUIHOCTH MaTepuasa MopoJ] B 30HE
MIPOMCXOIUT TYTEM O0pa3oBaHMsl TPEUIMH, HAIpaBIICH-
HBIX [0 HOpPMasIM K HOBepxHOCTH c(epsl. [losBienne
panuaIbHBIX TPEUIUH 00YCIIOBJICHO HAIWYNEM TAHTCHIU-
ANBHBIX PACTATUBAIOIINX HANPSDKEHUH, MPEBBIIAOIINX
Ipeelt IPOYHOCTH MaTepualla TOPHBIX IOPOJ Ha Pa3phIB.
[Ipu pmampHEHmeM ymaneHWH OT HEHTpa Kamy(IeTHOTO
B3pBIBa Je(opManuy, BBHI3BAHHBIC PaCTATUBAIOIINMU
HaNpsDKCHNUSIMH, TPEKPaIlaloTcs W HOBBIE TPEIIUHBI HE
o0pa3ytorcs. OHAKO BOSHUKIINME paHee TPEIIMHBI MOTYT
pacIpoCTpaHsTLCs €llle Ha HEKOTOPOE PaccTOsiHuE, Olna-
rojiaps epepacnpeieleHuI0 HaNpsDKeHUH 0KOJI0 UX KOH-
LIOB, TJI€ NPOUCXOAUT KOHIIGHTPALUS PacTATHBAIOIINX
ycunuid. Pa3zMeps! 30HBI paiaibHBIX TPELIUH 3aBUCAT OT
TPEIIMHOBATOCTH  MaccuBa IOpOJ, HUX  (HU3HKO-
MEXaHUYECKUX U TOPHO-TEXHOJIOTMYECKHX CBOMCTB, Ie-
penaun sHepruy BB B BonHY HanpspkeHU ¥ BpeMEHU UX
BO3JEHCTBUS Ha cpeny. Ha pa3mepbl 3TUX 30H cyliecT-
BEHHOE BIIMSIHNE OKa3bIBAIOT M PACIIHPSIONINECS Ta3000-
pa3HbIe IPOIYKTHI B3PhIBA.

B ocranbHON 4YacTu cpenpl 3a MpenesaMud OTMEYEH-
HBIX 30H BOJIHA C)KaTHs MPUBOIMUT K HAKOIJIEHHIO HEKO-
TOPOTO 3araca MOoTeHIUAIBLHOW SHEPTiH yIpyroi aedop-
MaIliH, pa3pyllaroliei ropHyIo Mopoy JUIIb IPU HaJH-
YHH CBOOOJIHOW MOBEPXHOCTU. B 3TOM ciiyuae mpu aoc-
TH)KEHHU BOJIHOW CXKaTHsi CBOOOJHOM IMOBEPXHOCTH 4ac-
TULBl MPUIPAHUYHOIO CJIOS MOIY4alroT BO3MOXKHOCTb
pacmupuThcs B €€ CTOpoHy. Takoe pacmpeHre moposl
Oyner mepenaBaThcs Bc€ Oonee yTan€HHBIM CIIOSIM Cpe-
Iel. B pesynprare BO3HHMKAeT BOJIHA PACTSDKEHHS (WIIH
OTpaKEHU), PAaCHpPOCTPAHAIOMIAsICI OT CBOOOJHOW ITO-
BEPXHOCTH BHYTPb MaccuBa. JTa BOJIHA BBI3BIBACT PACTs-
TMBalOIlee HANpsHKEHWE B IOPOJE, a TaK Kak Ipenen
MIPOYHOCTH TOPHBIX MOPOJ HAa Pa3pbIB B JECATKU pa3 HU-
e TpeJena UX MPOYHOCTH Ha CKaTHe, TO 3TO NMPHUBOIUT
K MHTEHCHBHOMY pa3pyllIeHHIO cpenbl. TpeumHsl, oOpa-
30BaBIIMECS MOA ACHCTBHEM BOJIHBI PACTSDKEHUS, Pa3BH-

— -

BAIOTCSl TEPNEHAMKYISIPHO HAIpaBICHUIO €€ paclpo-
CTpaHEHHs. B HEKOTOPBIX Clydasx HaJIOXKEHUE MPSMBIX U
OTpaXEHHBIX BOJIH IIPUBOJUT K SBICHHUIO OTKOJIA.

Y4acTok MOpoasl, OTPAHUYEHHBI ¢ OAHON CTOPOHBI
30HOHM paJuajbHBIX TPELIMH, C IPYTrOM — 30HOM TPEILUH,
HAYIIIX OT CBOOOJHOM IMOBEPXHOCTH, Pa3pyIIacTCs IO
COBOKYIHBIM AEHCTBHEM BOJHOBBIX MPOLIECCOB U Ta3000-
pasHBIX mpoaykToB B3pbiBa [2]. Ilpu B3pbIBe B Oesrpa-
HUYHOM cpelie, MOCie MafeHUs aBJICHUS NPOAYKTOB
B3pbiBa (IIB) B momocTH, cHiIbHO ckatast BOKPYT HEE Io-
poJia HEe3HAYUTENIBHO CMEIaeTCs B CTOPOHY LIEHTpa 3apsi-
Ja, BO30YX/1asi BOJIHY pa3psDKEHHsS, B pe3yJbTare uero B
CpeJie TOSIBIISIIOTCSI KOJIBLIEBBIE TaHT€HIMaIbHbIE TPEIIH-
Hel. Takum 00pa3oM, OCHOBHOE pa3pylIeHHE CKaJbHBIX
TOPHBIX TTOPOJI IPOUCXOANT O JEHCTBHEM BOJIH Harpsi-
JKeHHUH, BO30YKIAeMBIX B cpelle B3phIBOM 3apsina BB u
caMuX Tra3000pa3HBIX MPOIYKTOB B3phIBa. IIpu 3TOM BH-
JVMBIH KOHTYpP MacCHBa HE M3MEHSIET CBOETO HAYAIbHO-
ro nojoxkeHus. Jlanee octaBuIMecs: B MOJIOCTH MPOLYKTHI
B3pBIBA JIOPa3pyIlIalOT OTOMBAEMYIO 4YacTb MacCHBa MU
COOOIIAIOT € JONOJHUTENbHYI0 KHHETHYECKYIO 3HEp-
ruto. B pesynbrare pasnpobieHHast Macca MoJydaeT Me-
XaHWYEeCKOe NBIKEHHE U 3aHMMaeT ONpeAeiEHHOE KO-
HEYHOEe MOJIOKEHHE B MPOCTPaHCTBE. B cumbHO ymior-
HEHHBIX MTOpOAaX (TPyHTaX) POJIb BOJHOBBIX IPOIIECCOB B
pa3pyLIeHUH CBOANTCS K MHHUMYMY U pa3pyllIeHHE OCy-
LIECTBIISIETCS 32 CUET COOOILIEHUS cpele KMHETHYECKOH
SHEPIrUH Ta3000pa3HBIX MPOIYKTOB B3phBa BB.

st pemieHus 3a1ayu 0 MPOYHOCTHOM XapaKTEpUCTH-
K€ TOpOJI B YCIIOBHSAX BCECTOPOHHETO B3PHIBHOTO HArpy-
XKeHHs OyAeM CuUHMTaTh, YTO PACIIMPEHHEe MOJOCTH IIpe-
KpaTuTcs MpPU HAJMYUK OONBIIOT0 BHYTPEHHETO TPEHMS
B pa3Apo0OJIeHHON CcpeJie TOT1a, KOTAa CTaTHYECKN Harlpsi-
KEHHOE COCTOsIHUE, 00YCIIOBICHHOE MPOYHOCTHIO CPEJIbI,
OyZeT B COCTOSIHMM YAEp)KaTh IaBJEHUE MPOAYKTOB Je-
TOHAMHU. UTOOB! BEIYMCINTD BEIMYMHY MaKCHMaTbHOTO
JABJICHUS B TIOJOCTH B O€3rpaHUYHON cpejie, KOTOPYIO
CIIOCOOHBI ynepXaTh CHIIBI, OOYCIOBJIEHHBIE IPOYHO-
CTBIO CpEBI, TOJIOKHM, YTO B3PHIB B K)KIOM 3JIEMEH-
TapHOM CJIO€ TI0 BBICOTE 3apsiia MPOM30IIE]T MIHOBEHHO.
PaccMoTpum cedenme 3apsina, Haxopsmieecs Ha JOCTa-
TOYHOM PAcCTOSHUM OT ero KoHIoB. Cpeny B Hampasie-
HHUH pajuyca clos CleyeT CYUTaTh OECKOHEYHO NIPOT-
JKEHHOU. Perenne, nosydyeHHOE MPU 3TUX NOMYLICHMSIX,
Oy/IeT COOTBETCTBOBATH B3PHIBY JOCTATOYHO yIUTMHEHHO-
ro CKBaXXMHHOT'O 3apsi/ia B HEOTPaHUYEHHOH cpefie.

Crnenys [3], paspylieHue cKajabHON HOPOJBI IpeacTa-
BUM TIPOUCXOSIINM NPH TIOCTEIIEHHOM HapacTaHUH JaB-
JICHUS! BHYTPH TIOJIOCTH OT OECKOHEYHOCTH K OCH 3apsijia.
[Ipn ManpIX AaBIEHUSX B IIOJOCTH CKAIBHBIA MaccuB
MOJKHO paccMaTpHBaTh Kak YIpyryio cpexy. B atom ciry-
Yyae ¢ MOBBIIICHNEM JaBJICHUS Ha TPAaHMIE TOJOCTH Oy-
JOyT pacTd PacTATMBAIOIINE TAHT€HIUAIBHbBIE U CXKUMAI0-
M€ pajualbHble HanpspkeHus. IIpu MoCTHXKEHUM TaH-
TeHIMAJIbHBIMHU HANPSHKEHUSAMH HEKOTOPOTO NpeeIbHO-
TO 3HAYEHHUS S, HA TPAHHIIE MOJOCTH MOSIBATCS TPELINHBI,
HarpasjeHHble 1Mo paguycy. [IpoTsKEHHOCTD Kakoou
OT/AENbHOM TPEUMHBI IPEANoaraeTcsi 3HaYuTeNbHO
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MEHBIIIe pajinyca 30HBI TPEUIMHOOOpa3oBaHHI. DTO He-
00XOJIMIMO€E yCJIOBHE COXPAaHEHHS CUMMETPHUH 30HBI pas-
PYLIEHHS U TOTO, YTO TPAHUIA 30HBI ONPEAEIIETCS 3Ha-
YEeHHEM TaHTEHIMAIBGHOTO HAIPSHKEHUsI, PaBHBIM IIpejie-
Ty IPOYHOCTH HOPOJIBI HA PACTIKECHHUE.

[Ipn nanpHEHIIEM MTOBBIMICHUH AABICHUS B ITOJIOCTH,
oOpa3yemble pPagHAIbHBIMH TPEUIMHAMHA KOHHYECKHE
KyCKH TTOpOJibI Ha4HYT pas3naBiuBaTtb. C pocToM JaBiie-
HUsSI 30Ha pa3laBluBaHus Oyaer paciupsaTbes. [Ipuuém B
KOHLIE 30HBI pa3faBiIMBaHMs pPaAUAIbHBIC HANpPSLKCHUS
JOCTUTHYT HEKOTOPON MpeAeTbHON BETUUUHBI Sy, COOT-
BETCTBYIOIIEH 3HAUYEHUIO HANpsDKEHUs Ha pa3/iaBiMBa-
HHUE NPU OJHOOCHOM CKaThuH. BHYTpHW 3TOi 30HBI MaTe-
pHan JIOBOJBHO CHJIBHO IEpeM3MENbYEH M T0 CBOEH
CTPYKTYpe HpHOIIKaeTcs K 3€pHHUCTOH cpele Tuma c
IJIOTHOM YIIaKOBKOM 4acTHLI.

Hcxons U3 onucaHHOM CXEMbl pa3pyllIeHUs, ypaBHE-
HHE PaBHOBECHS, BRIPAXKEHHOE Uepe3 CMEUICHUE U=u(7)
JUIsl YIPYroil o0nacTu B ciiydae OCEBOW CUMMETPHUH, Ha-
MIUILIETCS B BUAE!

d*u N ldu u _ 0 |
ar*  rdr r’ ’ 1
rJe 7 — TeKYIUH paguyc MOJIOCTH.

OT1o 00BIKHOBEHHOE JHHeWHoe nuddepeHnnansHOE
ypaBHEHHE BTOPOTO NOPSIKA, OOLIMH HHTETPpaI KOTOPOTO
BBIpayKaeTCsl Kak:

u=Ar+ Asr, 2)
rne A u B — MOCTOSIHHBIE MHTETPUPOBAHUS, OTpeersie-
MBI€ U3 TPAaHUYHBIX yCIOBHH.

Ypasuenue (1) paccMaTpuBaeTcs COBMECTHO CO CJe-
JOYIOIIUMHU ABYMsI yCIOBHSIMU:

u‘ ,.:mz 0, Gb“ r=n = O—p . (3)

VYcnoBuem 00 OrpaHMYEHHOCTH CMEIIEHHsT Ha OecKo-
HEYHOCTH M YCJIOBHEM TOTO, YTO Ha BHELIHEW IpaHHIle
30HBI paJUaNbHBIX TPEUIMH TaHTCHIMAIbHOE HarpshKe-
HME NPHHUMAET NPEe/IENbHOE 3HAUEHHE Sp,

3/1eCh S, — TAHTEHIINATBLHOE HaNpPsKEHHE,

7; — PaJycC 30HbI PaJHaIbHBIX TPEIIHH.

W3 epBoro ycnoBus cienyer, ato A=0.

Torga: EB

Gr:09—1+wz, (4)

T1Ie S, — PaJAnaIbHOE HAPSHKEHHUE,;
E — Moynib yIpyrocru,
v — k03 durment Ilyaccona.
Hcnonk3yst BTopoe rpaHnyHoe yciaosue (3), Haxoaum B.
Takum 00pa3oM, B yrmpyroi obiactu Jyis Hampsike-
HU U TEpEMEIICHUS UMEEM:

2
n I+v n
0,=0,=-0, Pk uzTO'rl’l?. ®)]

CMelleHne rpaHuIbl YIPYToi 30HbI IPU ¥ = 1

_l+v

=T o (6)
OnHo ompenensier paccTOsHHE, HA KOTOPOE CMECTH-

Jlach TpaHuIa 3a c4ET 1eOpMUPOBAHHS YIIPYTOH 30HBI.

-

B 30He pagnanbHbIX TpenyH sg=0.
C yu4é€ToM 3TOro ypaBHEHHE paBHOBECHS B paccMmart-
pUBaeMOH 30HE:

o, +r do, _ 0 7
r dr : ( )
Pemennem ypaBHenus (7) sSBisieTCs
S,* I = COnst. ()
I'pannyHOE ycioBue Uil BHYTPEHHEW TPaHULIBI 3TOH

30HBI:
Ge‘ =70, )

TZie I; — paAuyC 30HBI Pa3/laBIUBaHUs.
B cuiy ycnoBus (9) pacnpeneneHne HanpspDKeHHH B
JTOU 30HE NOJUUHSETCA 3aKOHOMEPHOCTH:

Sy = —Scyc (T2/T). (10)

JI1s ycTaHOBJICHUS CBSI3M MEXKIY 7 ¥ ') PACCMOTPHUM:
0. =0,= £ (d—u+vz)

’ v dr r’- (11)

Hcrnonb3ys CBOMCTBO HEPA3phIBHOCTU T'PaHULIBI MEX-
Iy yOpyroi 30HOM M 30HOHM paauanbHBIX TPELIUH, MOJ-
ctasisis (6) B Beipakenue (11), momydaem:

Eu, 1+v
O, =—— =770, (12)

VI v

Ha ocnoBanmu (9), (10) c yuérom (12) nmeem:
1+v
O, = TO'prl. (13)
PanuanbHOe HampspkeHHE B pacCMaTpUBAaeMOM 30HE
cBs3aHO C pedopmarmeit 3akoHoM ['yka s,=Fe, [4]. To-
T7ia pacipeaeneHne aeopMaruy IMeeT BUL:
GL‘?I(' r2
e, =—5.2 | (14)
E r
[epemerienue u, BHyTpEHHEH I'paHUIBI paTraiIbHBIX
TPEIINH MOJ ACHCTBUEM HAIPSDKEHUS S, = —S,, OTPEJIe-
JISIETCSI BEIPYKEHUEM:

i 1+ 1
u, =1u, +jerdr = TVUp”l +Eamr2 ln:—]. (15)
[ 2

C yuérom 3aBucumoctu (13):

o v o
u, =—22(y+In e, (16)
E 1+v o,
v o,
Tak Kax U1l TAMYHBIX TOPHBIX TIOPOJI lnl— Lo o,
OKOHYATEIHHO HMEEM: tvoo;
_1+v
u2 - E GCJ)CFZ' (17)

B 30He pa3nmaBiuBaHUS C OMPEACIEHHOW CTENEHBIO
TOYHOCTH MOKET OBITh UCIIOJIE30BAaHO YCIOBHUE [S]:

Sy- 254 =0. (18)
I[Tonp3ysch ypaBHEHHEM paBHOBeCHs B opme:
do, 1
;4';(07—%):0 19)

¢ y4€TOM TOrO, 4TO paguaibHOE HANpsDKEHHE Ha BHEIII-
HEH IrpaHuIle paccMaTpUBaeMOil 30HEI (7 = 7,) TMOIy4HM:
Sy = —Sene-(r/r)". (20)
[Ipu sTOoM naBneHue P Ha CTEHKE LWIMHIPUYECKON
IOJIOCTU COCTABUT:
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P = Sepe-(ro/r)". (1)
IIpyMeHUB 3aKOH HEPA3PBIBHOCTH [2], KOTOPBIIL cpa-
BE/UIUB B 30HE DPAa3JaBIMBaHUs, ONpPEIEIUM COOTHOLIE-
HHE ¥/ 1.
O6wémHas nedopmarris, Kak U3BECTHO 5], paBHa:

0, +0,+0,
3K

A= “’“( O (22)

rae K — Moynb 00bEMHOTO CKaTus, _ﬁ
IIpu BeIBO#e 3aBucHMOCTH (22) HCHOJB30BAHBI W3-

BECTHBIE TOJIOKEHUS W3 TEOPUHU YIPYTOCTH M IJIACTHU-

HOCTH O TOM, UTO MPH IIIHHAPUYIECKON cummeTpuH [3]

— Gl' + 0-0

0. =7, B ClyYae CPE/Ibl THITA [IECOK 5, = 2s,..
[ockonbeky D=1-r;/ry, TO U3 3aKOHa OOBEMHOTO Je-

(hOopMHUPOBAHUS TTOITYINM:

=Pyt P G ( )2, (23)
3neck 7y, r; — INIOTHOCTH JI0 ¥ TIocie AeopMaliy.
YpaBHEHHE HEPA3PBIBHOCTH MIIH OajlaHCa MacChl UMe-

€T BUJ: -

po(r —1)=2 Iplrdr. (24)
WuterpupoBanue BeipakeHUs (24) B yKa3aHHBIX Ipe-

nenax naérT:

1+ ”’”( )”2 ( )’
2= . 25)
1+v 1 +v (
& (+—o S =0 i
Paznoxus cnaraeMLIe B 3HaMCHaTCJIe B psa U OrpaHun-
YUBIINCH YJICHAMH IIEPBOTO HOp}II[Ka MaJIOCTH, TIOJTYYHUM:

Ooe ( )1/2

1 +v o,
o-(‘w v

E
MakcuManbpHoe 3HaUYeHHue JaBJICHUS, YACPKUBAEMOI'O

Cpeloi, focTuraeTcs npu ry/r,—0. CiieioBaTeabHo,

co«c core

b (26)

27

VuureiBas, yrok = EE ,al= %pocz npu v=0,3 u ryc’
IUTS. TOPHBIX TIOPOX Ha ;[Ba-TpI/I TopsAKa OOJBINIE Sy,
MOJKHO TIpeHEeOpeYh BTOpPHIM CJAaracMbIM B YHCIIHTEIS
MTOIKOPEHHOTO BBIpakeHUs. Torma m3 ypaBHeHus (27)
nMeeM: . 3 o

(2, = 7P (28)
Ty 4 (32+2v)0,,

B cooTBercTBHM € 3TUM MaKcHMallbHOE AaBJEHHE B
LUWIUHIPUYECKON TIOJIOCTH B OJHOPOJHOM CKaJIbHOM
maccuse nipu v=0,3 paBHsETCS: ,

P=c_ ,0070)1/4. (29)
50,

Bripaxenune (29) momydeHoO U3 pacCMOTPEHHUSI KBa3H-
CTaTUYEeCKOI0 PACIIUPEHUs TOJIOCTH, KOTOpOE HUMEET
MECTO Ha 3aKJIIOUUTENbHOM cTanuu B3phiBa [3]. [Tockosb-
Ky B HaYaJbHBI MOMEHT IEHCTBHE B3phIBA HAa CTEHKH
ITOJIOCTH HOCHUT yJapHBIA XapakTep, B 3aBUCHMOCTH (29)
clexyeT BHECTH MONPABKY, YUUTHIBAIOIIYIO 3TO YCIIOBHE.

B pabote [6] 000CHOBAHO, YTO HANpPSDKEHHSI, BO3HU-
Kalolue MpHU IMHAMAYECKOM (yJapHOM) NaBICHUH Ha
YIPYroe Teja0, MOTYT OBITh OMpeAesIeHBI 0 GhopmyIre:

/ T
O-E cm[l+ 1+ Uc(liﬂ)]:kﬂo-cm’ (30)

rl€ O, — HalpsDKEHHUE B YIIPYTOM Telle IIPU CTaTHYECKOM
MIPUIIOKEHUU HaTrPpy3KH;

T, — xunerndeckas 3Heprus IIJl k MOMeHTY Hauana
yaapa;

U. — noTeHnmanpHas s3Heprus AeopMaIiy opoIb;

b — oOTHOUIEHME MacCchl yAapseMoro Teja
(okpyxaroreii morocTs MOPOABI) K Macce 3apsina BB;

ky— k03D (PUITUEHT TUHAMIYHOCTH.

®opmyna (30) mpu pemreHHHM 3adad B3phIBa ObLIa
BIIEpBBIC IpUMeHEHa B pabote [6]. Tak kak OTHOIIEHHE
Macchl OTOMBAaeMOW dYacTW MaccWBa K Macce 3apsjga B
OOBIYHBIX YCIIOBHSIX B3PBIBAHUS COCTABIISIET HE MEHEE
3-103, a otHoenue 7,/U. He MpeBbIIaeT OJJHOTO MOpPsI-
ka, To BenmuuHa 1,/U.(1+b) Oynmer Becbma Mmanoii. B
pe3ysbrare ko3 uIMeHT TMHAMUYHOCTY B Havaje Jei-
CTBHsI B3pBIBHOW Harpy3ku no gopmyne (30) Oyzer pa-
BEH 2.

C y4€TOM TOTO, 4TO K MOMEHTY JOCTHXKEHHUS I0JI0-
CTBIO TIPE/ICIBEHOTO TIOJIOKEHUS paclIupeHre HOCHUT CTa-
THUYECKHH XapakTep, CPEeAHUH KOI(PQHUIUEHT AMHAMUY-
HOCTH Ha TPOTSDKEHWH BCEro 3TOTO TIpoIiecca MOXKHO
MIPUHATE paBHBIM (2+1):2=1,5.

O060CHOBaHHOCTh TIPUBENEHHOTO 3HAYCHUS KOd(Ddu-
LMEHTa MOATBEPXKIACTCS IKCIIEpUMEHTaMHu. Tak, paspy-
LIarollee HaNpsDKCHUE MPU B3PBIBHOM HArpy>K€HHH UL
cTekia yBenuuuBaercst Ha 50%, moauMeTuIMeTakpusiara
—Ha 65%. CornacHo naHHBIM [4], IMHAMUYECKUI Tpeen
MPOYHOCTH M yyryHa coctasisier 1,5, meau 1,35 u mar-
HHUEBBIX CIUIaBOB 1,25 €ro cTaTHUECKOro 3Ha4eHUsl.

B cooTBeTCTBHM C U3JI0KEHHBIM, MAaKCUMAJIBHOE JIaB-
JICHHE B TIOJIOCTH, 00pa30BaHHOM IPU B3pHIBE CKBAKWH-
Horo 3apsiia BB, onpenensites mo popmyne  (29).

Kak BumHO w3 (29), mpoYHOCTHAs XapaKTEpUCTHKA
3aBHCHUT KaK OT C)KMMaeMOCTH, TaK M OT MpeJiesa MPOIHO-
CTH TIOPOABI Ha pa3faBivBaHKE. BbIpaxxeHHe B CKOOKax
MpesicTaBisieT co0oi Oe3pa3MepHyr0 BENUYUHY, YYUTHI-
BAIOIIYIO YCJIOBUE BCECTOPOHHETO AMHAMHUYIECKOTO Harpy-
JKEHMs cpefbl AeiicTBueM B3pbiBa BB. Hade roBops, 310
YHCIIO TIOKa3bIBAET BO CKOJIBKO Pa3 YBEINYUBACTCS COMPO-
THBJISIEMOCTB TIOPOJ] Pa3pyLIEHHIO B OJM)KHEW 30HE B3pbI-
Ba IIPU BCECTOPOHHEW TMHAMHUYECKOH Harpyske. JTa Xa-
paKTepHCTHKA pa3iIndHa JJIsI PA3HbIX BUIOB IIOPO M OTIpe-
JIEIIAETCS] NX MEXaHWIECKUMH M YIPYTHMH CBOWCTBaMH.

[Ipu mpon3BOICTBE MacCOBBIX B3PHIBOB YCTaHOBJICHO,
YTO B MAaCCHBE IIPOUCXOJUT HE TOIBKO MX ApOOJICHUE, HO
N U3MEHEHHE WX (HU3UKO-MEXaHWYECKHX W TOPHO-
TEXHOJIOTUUECKUX CBONCTB, YTO MPUBOJUT, B YACTHOCTH,
K OCHa0JIeHUIO MPOYHOCTH TOPHBIX IIOPOJA B TIyOHHE
TOPHOTO MacCHBa.

OmnebIThl Ha 00pasiax ropHeIX Mopox u pyx [7] moka-
3aJIM, YTO TOCJIE OAHOKPATHOTO B3PBIBHOTO HArpy>KEHHUs
NPOYHOCTH 0OPAa3LIOB U3BECTHIKA U MarHETUTOBON PYAbI
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COCTaBJIsJIa, COOTBETCTBEHHO, 38,6 n 40,8% 0T Havalb-
Hol. MccnenoBanus [8), mpoBea€HHbIE HA TPAHUTAX, TaK-
K€ TIO3BOJIMJIM YCTAHOBHUTH, YTO B3PBIBHBIC HArpy3Kd
TIPUBOJIAT K CHIKEHUIO POYHOCTH TOPHBIX OPOJI U YBe-
JMYCHUIO WX TOPHUCTOCTH M BOIOMOTIJOmEeHus. B Ooiee
mo3AHUX HccaenoBaHusax [8-11] paccmarpuBammch pas-
JIMYHBIE BapHaHTHI 110 TIOBBIICHHUIO HCIOJIb30BaHUS Ha-
MIPaBJIEHHOTO BO3JEHCTBUS SHEPTUU B3pbIBa HA BHYTPEH-
HIOIO CTPYKTYpY TOPHBIX MOpOA. YCTaHOBJECHO, YTO 3a
CuéT M3MEHEHMs HHTCHCHUBHOCTH B3pPBIBHOTO Harpyxe-
HHS U BBIOOpPA COOTBETCTBYIOILETO HAIPABJICHUS B3pPhIBa-
HUS TIPOUCXOJUT U3MEHEHHUE MUKPOCTPYKTYPHI Pybl, €€
MIPOYHOCTHBIX XAPAKTEPUCTUK. YCTaHOBIEHO [&], 4TO
YPOBEHb CHIKEHHS TIPOYHOCTH 00pa3IOB TOPHBIX HOPOJ
cocrasiseT 23-57% oT nepBOHa4YaIbHOI MPOYHOCTH.

s onmcaHus mporecca pa3pymeHns: MPOAyKTHBHO-
ro IUIacTa ypaHa MPOIYKTaMH JETOHAIMH PACCMOTPHM
CXeMy THAPOJMHAMHYECKOTO Tpoliecca TPeImnHoo0pas3o-
BaHUS FOPHOTO MacCUBa, CO3JaBaeMOl B3pHIBOM KaMyd-
JIETHOTO CKBa)XMHHOro 3apsna BB. [lna onpenenenus
BEJIMYMHBI Pa3pyIIeHHUs] MPOJYKTHBHOIO ILIACTA yCTaHO-
BUM paJlyC TPEHIMHOOOpa3oBaHMs B TIIyOMHE MaccuBa
cortacHo Metoauke [9]. Ilpu atom Oymem cuuTath, YTO
pamuyc TpemnHOOOpa30BaHMs MAacCHBa OMpEAeNseTCs
JIEWCTBHEM B3pbIBAa KaMy(JIETHOTO CKBXMHHOTO 3apsiza
BB muamerpom dy.

CornacHO 3aKOHaM TEOPHUH YHPYTOCTH PaIHyc Tpe-
IMHOOOPa30BaHMsI TOPHOTO MAacCHBa 3aBUCHT OT BEJH-
YMHBl TAHTCHIMAIBHBIX HANpsDKEHWH Ha pacTsHKEHHE,
BO3HHKAIOIINX B TOPHOM MacCHBE:

O e = 100 [(1= 1), €30
TAE Sy — PAAUAIIBHBIE HAIIPSDKEHUS Ha cxkatue, MPa;

m — ko3 dunuent [Tyaccona.

PanmanbHble HanpspKkeHMsT Ha ckaThe Ha (poHTe ae-
TOHAIIMOHHOW BOJIHBI M CKOPOCTh MacCOBOT'O CMEIEHHUS
MaccuBa TOPHBIX TTOPOJ] CBSI3aHBI MEXy CO00ii ciiemyro-
el 3aBUCUMOCTEBIO:

Cue=U-p-C,Jg (32)
rae 7-C, — aKycTHYecKas >KECTKOCTh MacCHBa T'OPHBIX
nopox (1,5%10°~15x10° Nxs/m®);

g — ycKopeHue cBoboaHoro mageHus (9,81 m/s?).

CKOpoCTh MaccoOBOTO CMELICHUsI IPOLYKTUBHOTO
IUlacTa oOmpefesnseTcs I0 H3BECTHOW Qopmyine akasm.

M.A.Cagosckoro: N
U =A(@/ Rmp} , (33)

rae A — Ko3(pQUIUEHT, 3aBUCALIMN OT yCJIOBHS B3phIBa-
Hus (npuaumaetcs 200-250);

O —macca 3apsina BB, kg;

R,y — paccTosHME OT LEHTpa 3apsja A0 paccMaTpH-
BaeMOi TOUKH, m;

m — K03(p(PUIIHEHT TOTIOMIEHN YHEPTUH I KaMy -
JIETHOTO CKBXMHHOTO 3apsiga BB (m=2).

IloxncraBnsas B ypaBHeHue (33) 3HaueHHA Q=2nR,’,
HMEEeM: !

U=3.54 Rﬁ _ (34)
mp

PeniB ypaBHenue (34) oTHOCHTENBHO R 1 mocTaBuB

3HaueHHs U, Sgy, TOIYYUM CIEAYIONIYIO IMITUPUUECKYIO

(opmymy: 3.54pC,p
O e (=) > (35)

MakcuMalbHBIN paguyC 30H TPEIIMHOOOPAa30BaHNs B
rﬂy6I/IHe MNPOAYKTUBHOI'O IIJIaCTa ypaHa OKOHYATCIbLHO

ONpEENAETCS U3 YCTOBHUS Cpaer=[Op]:

3.54pC u
R =R [P/
"o ) ) oM (36)

Takum 00pa3om, Ha OCHOBE MPOBEAEHHOTO TEOPETH-
YECKOT0 MCCIICA0BAHUS CO3/[aHa MOJIENb IeHCTBUS B3PbI-
Ba KaMy()IETHOTO CKBaKMHHOTO 3apsijia, OMHCHIBAIOIIAS
30HY TPEIIMHOOOPa30BaHUsl B TIyOMHE NMPOAYKTHBHOTO
TUIacTa ypaHa. Y CTAaHOBJICHO, UTO NPH B3pBIBE KaMy]ieT-
HOTO CKBXMHHOTO 3apsijia 10J] BO3ACHCTBUEM YIapHOH 1
OTpaXEHHOH BOJIH HAIIPSHKEHUH OT CBOOOJHON TOBEpX-
HOCTH, B TITyOMHE MPOIYKTUBHOTO TIIACTa ypaHa 00pasy-
eTcs 30Ha TpemMHOOOpa3oBaHMs MaccuBa. Ha ocHoBe
HCTIOJIb30BAHUS 3aKOHOB TEOPHH YIPYTOCTH OINpPEACIEH
panuyc TpeumHooO0pa3oBaHus B IIyOHHE MPOIyKTHBHO-
ro IJIacTa ypaHa, 3aBUCAIIUHA OT paguyca KaMmy(IeTHOTo
CKBaXXMHHOTO 3apsina, Kod(hQuUIMeHTa, ONpeleNsionero
YCIIOBUS B3pBIBaHUsI, aKyCTUUECKOH )KECTKOCTH MacCHBa,
ko3¢ ¢unuenrta [lyaccona u MPOYHOCTHBIX CBOWCTB MO-
POA NPOIYKTUBHOTO IUIACTA YpaHa Ha PacTsKEHHE.

=R,

mp

Cnucok numepamypbi:

1. lMokposckuti .N., ®édopos N.C. [elicmeue ydapa 83pbiea
8 degpopmupyembix cpedax. — M., 1957. — 276 c.

2. Pakuwees B.P. SHep2oéMKOCMb MexaHU4eCcKoe0 paspyuie-
HUs1 20pHbIX Mopod. — Anmamel: bacnazep, 1998. — 210 c.

3. PoduoHos B.H., AdywkuH B.B. u 0p. MexaHuyeckul 3¢h-
¢hekm nod3emHozo 83pbisa. — M., 1971. — 200 c.

4. Pakuwes b.P. [poeHo3upogaHUe mexHooau4eckux napa-
Mempos 830p8aHHbIX MOpo0 Ha Kapbepax. — Anma-Ama: Hayka,
1983. — 240 c.

5. Mundennu 3.0., MaxHayee M.[1. Memod uccrnedogaHus
rnogedeHUs1 20pHbIX MOPOO MpU MYbLCUPYIOUWEM PEXUME Haspy-
xeHus // @TIIPIMIN, 1971. — Ne1. -18-25 c.

6. MaxHauee M.[1., [fpomodbskoHos M.M. BnusHue cmamu-
CMUYEeCKUX PasHOMEPHBLIX U OUHaMUYECKUX MyrbCUpyouux
Haz2py30K Ha ycmarnocmHble ceolicmea 20pHbix nopod // B KH.:
UccnedosaHue ¢hu3uKo-mexaHUYECKUX C80UCME U 83pbI8HO20
criocoba paspyweHusi 20pHbIX nopod. — M.: Hayka, 1970. — 99
103c.

7. O nosebiweHuu aghgpekmusHocmu 9obbiHu U nepepabomku
xenesucmbix keapyumos KMA 3a cuém ynpaeneHusi ux rpoy-
Hocmbio / H.A.PenuH, B.1.Tokmakos, M.b.PedkuH u dp. // Hayy-
Hble OCHOBbI CO30aHUsi KOMIMIEKCHO-MEeXaHU3UpOBaHHbIX U as-
momamu3upo8aHHbIX Kapbepos U rnodeodHol 00bbiyu roses-
HbIX UCKOMaeMbIx: me3. OOK/. Bcecor3dH. HaydHO- MexH. KOH.
- M.: MMy, 1980. — 670-710 c.

8. Tokmakoe B.U. ViccriedosaHue enusiHUsi 83pbiéa Ha MpoYHO-
CcmHble ceolicmea Xene3ucmbiX K8apyumos ¢ Ueslbio nosbiuie-
Husi agbgpekmusHocmu rnpoyeccos pydornodzomosku // Auc.
KaHO. mexH. HayK. — M.: MU, 1982.

9. WamoHuH B.A. UccnedosaHue mexaHu3ma 83pbI8HO20 803-
Odelicmeusi U €20 6NuUsHUS Ha U3MEHEHUe [POYHOCMHbIX
ceolicme 8 ombusaemol pyde u eé oboeamumocms // [uc.
KaHO. mexH. HayK. — M.: MU, 1982.

10. XKueyp J1./O0., Mesun A.U. WccnedosaHue mexaHu3ma
83pbIBHO20 HazpyXXeHUsi 20PHbIX MOpo0 8 30He Hedo3apsida 8
ckeaxuHe // B kH.: B3pbigHoe Oesno. — Ne86/43. — M., Hedpa,
1984. -221-225 c.

11. Mocuney B.H. [Opobswee u celicmudeckoe Oelicmeue
83pbiea 8 20pHbIx nopodax. — M., Hedpa, 1976.

O'zbekiston konchilik xabarnomasi Ne 3 (58) 2014



GEOTEXNOLOGIYA/ TEOTEXHO/IOMA

YK 622.83:622.271

© Haumosa P.LU., Hopos X.A. 2014 r.

nyTnh PAULMOHANMN3ALUUN OTBANTOOBPA3OBAHUA
NMPU ABTOMOBUITbHOM TPAHCIOPTE HA INMYBOKUX

KAPBEPAX

Haumoaa P.LL., 3am. gvpektopa Y4ebHOro LeHTpa no y4ebHO-Npon3BOACTBEHHbIM pabotam LleHTpanbHoro pygoynpasnexnns HIMK,

KaHa. TexH. Hayk; HopoB XK.A., utxenep NTUO HIMK

Magolada chuqur konlarda avtomobil transporti yordamida ag'darma hosil gilishning samaradorligini samarali
darajada oshirishga imkoniyat yaratib beruvchi bir yarusli baland ag'darma hosil qilishning eng maqbul sxemasini
qo llash va bir yarusli baland ag darma parametrlarini to g rilashning tadqiq etilganligi ko rib chigilgan.

Tayanch iboralar: bir yarusli baland ag’darmalar parametrlari, bir yarusli baland ag’darma hosil qilishning eng
magbul sxemasini qo’llash, avtomobil transporti yordamida ag’darma hosil qilishning samaradorligini oshirish, chuqur
konlar, tik joylashgan konlarni qazib olish, kon massasi hajmini oshirish, bir yarusli baland ag’darmalarni

shakllantirish.

The developing correction of high one-tier trades’ parameters and using the rational schemes developing of high
one-tier trade, allowing adding effectiveness of pilling at a motor transport on deep quarries considered in this article.

Key words: parameters of high one-tier trades, using the rational schemes developing of high one-tier trade, devel-
oping of stipple-dripping deposits, growth the volume of mountain mass, formation of high one-tier trade.

OrtBasniooOpa3oBaHne MpH aBTOMOOWJIEHOM TPaHCIIOPTE
3aHMMaeT BaXHOE MeCTo B obecrieueHHH 3(PHEKTHBHON
pa3paboTKH KPYTOMaAaromux MecTopoxnenmid. [locTosH-
HOE yBenHm4YeHHe OOBEMOB TOPHOW MACCHI MPH OTKPHITOM
croco0e OTPabOTKH COMPOBOXKIACTCS yBEIMYEHHEM ILIO-
majei, 3aHMMaeMbIX MOJ OTBAJBI MYCTHIX MOpoA. OCHOB-
HbIe TpeOOBaHMS, KOTOPHIM JOJDKEH YAOBIECTBOPATH aBTO-
MOOWIIBHBIA OTBAJI, 3TO MakCHMMaJbHasi BMECTUMOCTh €/I1-
HHIBI 3aHMMAaeMOW IUIOIIaH, MUHUMAIIbHBIE PACCTOSHHS
TPAHCIIOPTHPOBAHMSI U 3aTPaThl HA OTBAJI000pa30BaHUE TIPH
obecrieueHnn 0€30MacHOM PabOTHl TOPHOTPAHCHOPTHOTO
000pyIOBaHUSL.

Penrenne BhIIIenepevrcIIeHHBIX BOIPOCOB BO3MOXKHO 32
CUeT:

- KOPPEKTUPOBKU IapaMeTPOB BBICOKUX OITHOSPYCHBIX
OTBAJIOB;

- IPUMEHEHHS PALIOHAIBHOM CXEMBI Pa3BUTHUS BEICOKO-
IO OTHOSIPYCHOTO OTBaJa.

Ha orpanndeHHBIX TeppUTOPHSIX IiesiecooOpasHo (op-
MHpPOBaTh BHICOKUE OJJHOSIPYCHBIE OTBAJIbI, TIPU 3TOM BBICO-
Ta OTBAJIOB BIIMSET HAa MHOTHE TEXHHUKO-3KOHOMUYECKHE
MOKA3aTeN: JAIBHOCTh TPAHCTIOPTUPOBAHUS U BEITHYHHY
niepenobéMa MopoIbl; YCTOHYMBOCTE OTBAJlAa M €ro BMe-
CTUMOCTB; IUIOIIA/(b OTBOAMMOM Tepputopuu u np. Ecim
YUYHTBIBATH, YTO OOMNbBIIAs YacTh TEPPUTOPHH IUIOMIANCH,
OTBEIEHHBIX MO OTBAJIBI, CJIOXKEHA HEAOCTATOYHO TIPOYHBI-
MH Pa3HOBHAHOCTSIMHU TIOPOJ, TO BO3MOXKHA KOPPEKTHPOB-
Ka [apaMeTpoB OTBAJIOB ITyTEM M3MEHEHHS ero KOHpUTypa-
1uH B miane [1-3].

Takoe pelIeHHe CYIIECTBEHHO YIIy4IIaeT TEXHHUKO-
HKOHOMHYECKHE MTOKA3aTeNn OTBaooOpa3oBaHus. B peans-
HBIX YCIIOBHUSX Kapbepa MypyHTay TEppUTOpHS pa3MeLLeHHs
OTBAIOB XapaKTEpPHU3YeTCs] HEPABHOMEPHOCTBIO  (PU3HKO-
MEXaHMYECKHX MapaMeTpoB TMOPOJI CIArarolX OCHOBAaHHE

otBaIOB. [loJI0XKEHNE OCIIOXKHSETCS TEM, YTO YacTo HaH-
4re ocNabiIeHHBIX YYacTKOB BBIBIIETCS YK€ B IpoIiecce
(dopmupoBanns oTBana. JletampHOE W3YUeHHE OCOOCHHO-
CTell TpoTeKaHws M MapaMeTpoB AeOpMAaIiii B peaTbHBIX
YCIOBHSX TPENONpeNeNiio HeoOXOAUMOCTh pa3paboTKH
TEXHOJIOTHYECKUX CXEM, OOECIeuHBaroOIIUX Oe30MacHOCTb
paboT Ha c1abbIX y4acTKaX OCHOBAHHUS IPH MaKCHMAaJILHO
BO3MOXKHOW BBICOTE OTBaJIa, OIPEICIEHHOM Ul yCTOWYH-
BOT'O OCHOBAHHSI.

HccnenoBanusiMu B3aMOCBsI3el apaMeTpoB nedopma-
LMK C TapaMeTpaMH OTBAJIOB YCTaHOBJICHO, YTO Pa3BHUTHE
nedopMaryi posIBISIETCS B 00pa30BaHNK TPELIMH OTPhIBA.
Jns sToro ObUIM M3YYCHBI XapakTep W (opma TpermuH B
30HE Ae(OpMaliK OTBAJA. DTH TPEIINHBI IIPEICTABILIOT
co0O0ii JIMHUIO, COCTOSIIYIO W3 OIHOTO WIIH HECKOJIBKUX
JIyrooOpasHbIX OTpe3KkoB. OIHOBPEMEHHO YCTaHOBIEHO,
YTO TPELIMHA OTPbIBa COMPOBOXKIACTCS 0Opa3OBaHHUEM OIle-
PSIIOIIMX TPEIINH, TAKKE UMEIOIINX Tyroo0pasHyo Gopmy.

OOpaboTka (hakTHUECKUX MapameTpoB aedopmarmit
OTBaJa TO3BOJIIJIA TOJYYHTH TpaduuecKyro WHTEpIpera-
IIMIO B3aMOCBsI3el TapaMeTpoB JedopMaly - 30HBI 3a-
XBaTa OMNOJI3HA, TUIOMAAM NeOpMaIy, JUIMHBI TPEIIMHBI
OTpHIBA C PAJMYCOM OTBAJIA B ILUIAHE.

[Ipu 5TOM OBUIO yCTaHOBJIEHO, YTO TAKHE IApaMeTpPhI
JedopManyy, Kak BeIMYAHA 30HBI 3aXBaTa U IUIONIAb Je-
(opMaLiK 110 OTHOLICHHIO K JUTHE TPEIIMHbI OTPHIBA, Ha-
XOMIATCSL B OOpaTHOM CTENEHHOW 3aBUCHMOCTH C PaliTyCOM
OTBaJIa B IUIaHe, a MOJIy4YeHHbIEe 3aBUCHMOCTH HCIOJb30Ba-
HBI JUI1 METOAMKU NPOTHO3MPOBAHMS IapaMeTpoB Jedop-
MalMii BBICOKMX ORHOAPYCHBIX OTBAJIOB C BBIIYKJIBIM
(hpOoHTOM TIepeMeIIieHHs PadoT.

B TOXE BpeMs OBUIO YCTaHOBJIEHO, YTO JUISI OTBAJIOB C
BBIYKJIBIM (DPOHTOM OTBATO0OPa30BAHMSI MAPAMETPHI Jie-
(opmarmii CymiecTBEHHO OTJIMYAIOTCS OT MapamMeTpoB Jie-

Toprsit




Ocnabnes HEIH
VIACTOK OCHOBAHHA

Puc. 1. Mpumep npakTUyeckon peanusauum cnoco6om cpopMmpoBaHUs oTBa-
na 6e3 NoHWXeHus ero BbICOTbI Ha ocnabneHHOM yvyacTke: a) cxema oopMmpo-
BaHWS OTBana npuv 3ameaneHny 1 yBenuyeHun temnoB pabot; 6) obwmin Bug oTBa-

na Ha cnabom y4acTke OCHOBaHUA

(opmarmii orBana npsiMosmHeiHOH (opmel. Takue pasmu-
YHsL MOTYT OBITH OOBSICHEHBI BIFSTHIEM Ha MapaMeTphl Je-
(opmarmy KpUBHU3HBI OTBajIa. B3anMOCBsI3b KPUBHU3HBI Tpe-
IIMHBI OTPBIBA M 30HBI 3aXBaTa OMOM3HA C (POPMOI OTCHI-
IIAeMOTO OTBaJIa ITOJI0’KEHA B OCHOBY YIIPABJICHUS yCTOMIH-
BOCTBIO CHCTEMBI «OTBaJI-OCHOBAHHE» IIPH AaBTOMOOHIEHOM
TpaHCIIOpTE.

Jnst 5TOro NOHWKEHHWE BBICOTHI OTBaJlA, KaK CIOCOO
HpefoTBpalleHys qedopMaryy, ObLIO 3aMEHEHO U3MEHEeHH-
eM (OpMBbI OTBaJIa B TUIaHE C BBITYKJIOW Ha BOTHYTYIO C
paanycoM, paBHBIM paJiyCy TPEIIMHBI OTPHIBA HA ITOBEPX-
HoctH oTBaia. [1pu Takoii dopme oTBana paszsurue aedop-

-

Malui TPaKTUYECKH HCKIIIOYAeTCs, YTO
TIO3BOJISIET OTCHINATh OTBAJIBI HA OCHOBAHUS
C TIOH)KEHHOHN HECYIIeH CIIOCOOHOCTEIO 0e3
YMEHBIIEHUss HX BBICOTBL. Du3nueckuil
CMBICIT TAKOTO PEIIECHHS 3aKITI0YaeTCs B TOM,
YTO TI0 Mepe M3MEHEHMs (pOpMBI OTBasA C
BBIIYKJIOH HAa BOTHYTYIO MPOMCXOAWT
yYMEHBIIIEHNE 30HbI 3axBata. [Ipu moctike-
HUU BOTHYTBIM OTBAJIOM pPajilyca, pPaBHOTO
pamuycy TpeLMHBI OTpbIBa, 30HA 3axBaTa
OTCYTCTBYET, MO3TOMY JeopMaIysi TaKoro
oTBana mckimodeHa. Crnoco0 mNpoBepeH Ha
ocnabJIeHHOM y4JacTKe OCHOBAaHHS OTBaJla B
Kapsepe Mypynray (puc. 1 a, 0), rie nmpuHa ocinabieHHO-
ro y4actka coctaBisiia 110 m, a 006EM OTCHITAaHHBIX TIOPOJT
— 340 ThIc. t/m’. BornyThIii npoduiib oTBama (opMUpyeTCs
MyTEM 3aMeUICHHUsT WHTEHCHBHOCTH OTCBIIKH IIOPOJ Ha
y4acTKe 0cIabIICHHOTO OCHOBAaHHS P OJHOBPEMEHHOM €€
YBEJIMYEHUH Ha CMEXXHBIX yJaCTKaX.

Taxkum 06pazoM, paspaboTaHHAsT KOPPEKTHPOBKA IMapa-
METPOB BBICOKHX OJHOSIPYCHBIX OTBAIOB M MPHMEHEHHS
PalMOHANBHONW CXEMBI Pa3BUTHS BBICOKOTO OIHOSIPYCHOTO
OTBaJIa MO3BOJISFOT 3HAYUTEIILHO TIOBBICHTH () (EKTHBHOCTh
OTBaNIO00Pa30BaHUs INPU aBTOMOOWIIBHOM TPaHCIIOpPTE Ha
TTyOOKHX Kapbepax.
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onTMMMN3ALUA NMAPAMETPOB BYPOB3PbIBHbIX
PABOT NP PASPABOTKE MECTOPOXAOEHUA

DXKEPOWU-CAPLAPA

PaxmaHoB P.A., 3amecTtutens HavanbHuka MNTO pyaHuka MypyHTay LieHTpanbHoro pygoynpasneHus HFMK

Magolada Jeroy-Sardara fosforit qatlamli konida turli qattiglikdagi qoplovchi jinslarni burg’ulab portlatib
maydalash samaradorligini oshirish va optimallashtirishga imkoniyat beruvchi texnologik va tashkiliy chora-tadbirlarni

Joriy qilish usullari ifoda etilgan.

Tayanch iboralar: burg’ulash portlatish ishlari, kon, turli qattiqlikdagi massiv, samaradorlik, zaryad, diametr,
skvajina, energiya, yanchish, portlash, pog ona, harajatlar, burg ulash.

Experiments of introducing technological and institutional arrangements which allow optimizing and improving
efficiency of drilling and blasting tilllage of various overburden rocks of Jeroy-Sardara bedded phosphorite deposit are

presented in the article.

Key words: drilling and blasting operations, deposit, massifs of various hardness, efficiency, charge, diameter, well,

energy, crushing, explosion, bench, costs, drilling.
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BypoB3pbIBHBIE Pa0OTHI, SBISSCH EPBOOYESPEIHBIM
3BEHOM B O0OII[EM TEXHOJIOTHYECKOM KOMITIEKce paboT 1o
J00bIYEe MOJIE3HOTO UCKOIIAeMOT0, OIPENETIAIOT IIPOU3BO-
JUTENBHOCTh  MOIPY304HO-TPAHCIOPTHOTO  000pYyI0oBa-
Huss. OCHOBHBIC DJIEMEHTHI 3THX pabOT MOKHBI OBITH
BBIOpaHBI HCXOJSl U3 YCIOBUI 3(PEKTUBHOTO HCIIONIB30-
BaHUS DHEPTUH B3phIBA Ha ApoOJICHUE MACCHBa, a TAKKe
UX IKOHOMHYECKOH d3PPEKTUBHOCTH.

Jomns 3aTpaTr Ha OypOB3pHIBHYIO MOATOTOBKY B cebe-
CTOMMOCTH JI00BIYH OIHOW TOHHBI (ocdopy/ibl, pazpada-
ThIBaeMoro Mectopoxxaerus Jxepoit-Caprmapa, Koieo-
nercst ot 15 mo 25%, npu stom 6e3 mpumenenus bBP
otrpyxaercs okoso 50% Bckpbimm. [TosTomy moaroros-
Ka FOPHOIl Macchl K AKCKaBallK ¢ HAMMEHBIINMH 3aTpa-
TaMu ¥ HauOoibuiel 3()(GEeKTHBHOCTHIO Ha JaHHOM Me-
CTOPOXKICHHUU SIBJISIETCS BayKHOW 3aqadedl TOpHOTo mpo-
u3BoACTBa. JIMHAMHWKa JOCTUTHYTBIX TEXHHUKO-
OKCIUTyaTallMOHHBIX ~TIOKa3aTeled 1o OypOB3pHIBHOU
MOJrOTOBKE 32 MpOILeaue 9 JeT IKCIUTyaTallul MecTo-
POXIIeHHMs IPUBEZIeHa Ha pHcC. 1.

Pa3pabarpiBaeMblii BCKPBIIIHON MacCUB MECTOPOXKIE-
HMS TpeCTaBlIeH MHOTOSPYCHBIM PaclpeneNeHneM pas-
JIMYHBIX JIMTOJIOTHYECKUX PAa3HOCTEH B Mpeaesiax OJHOTO
yCTyHa ¢ NPeBaTHPYIONMM HAIMYMEM MATKUX IeCYaHoO-
TJIMHUCTBIX MOpoA. Ero 0coOEHHOCTHIO SBISIETCS pacIio-
JIO)KEHUE KPETIKHUX MPOIUIACTKOB B BEPXHEH YacTH ycTyna
— B 30HE HEPETYJINPYEMOT0 JPOOJICHHS, OHH OTIHYAIOTCS
BEPOSATHOCTHBIM XapaKTepOM PACIPOCTPaHEHUS M OTHO-
CHUTENBEHO HEOOJBIIONH MOITHOCTEIO. DTO BBI3BIBAET OIIpE-
JeTEHHBIE TPYAHOCTH NPH TPOBEICHUH OYpOB3PBIBHBIX
pa0or.

[pakTukoi BeaeHHs1 OYPOB3PBIBHBIX paboT MO pa3HoO-
MIPOYHBIM MOPO/IaM OBUIO YCTaHOBIIEHO, YTO TpU 00ypH-
BaHHMM BCKPBIIIHOTO YCTYyIa Ha BCIO BBICOTY, C PacIioiio-
KEHHBIMH B BEPXHeH 4yacTu Ooliee KPEMKHX M IUIOTHBIX
HOPOJ, @ B HIDKHEH 4acTH MATKHMX U IUIACTUYHBIX IJIH,
B3pBIBHOE pBIXJIEHHE Tpoucxoaut Hedh¢ekTuBHO. Pac-
MIOJIOKEHHE KPETKOro NPOIIacTKa B 30HE HEperyiupye-
MOT0 ApOOJIeHHs, B YCIOBUAX NMPUMEHEHHS CIUIOLIHOTO
CKBXMHHOTO 3apsina, CHIKaeT 3¢ddek-
THUBHOCTH JICHCTBHS DHEPTUHM B3pbIBa U
BeIET K YBEIMYCHHIO YISIBHOIO pacxoa
B3PBIBYATHIX BEIIECTB, YTO B CBOIO OYe-
pelb NPUBOIUT K YBEIMYCHHIO 3aTpaT Ha
MPOU3BOACTBO  OYPOB3PBIBHBIX  paboT.
CHmwxkeHne KOd(QQHIMEHTa MOJIE3HOTO
JCUCTBHUSI B3pbIBA CBA3AHO C H3JHIIHUAM
HArpy>KCHUEM Hambosee Cliaboi HUKHEU
YacTH Pa3HOIPOYHOTO MAacCUBa, MPU 3TOM
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BcekpbliHbIe TOPOABI OTINYAIOTCS APYT OT JApyTra I10
(PU3UKO-MEXaHMYECKUM CBOMCTBaM M aKyCTHYECKOW K&-
CTKOCTHU B HECKOJIBKO a3, 4To 3aTpyaHseT d3pPEeKTUBHOE
UCIIONIb30BaHUE B 3THX YCJIOBHSIX TPAJAWIMOHHBIX METO-
JIOB YNpaBIICHHs JHEpPrueil B3pbIBa, OCHOBAaHHBIX Ha
NPUHIMUIE [POTOPLUHOHATIBHOCTH YAEIBHOIO pacxoa
B3pBIBYATHIX BEIIECTB 00BEMY B3pPBIBAEMBIX MOPOA. JTO
o0yciaBiuBaeT pa3paboTKy M BHEIpPEHHE CIEIHaTbHBIX
HMH)XEHEPHBIX METOJIOB MOATOTOBKU TAKHUX MOPOJ K 3KC-
KaBauuu. JlaHHBIE METONBI JOJDKHBI 0OecieunTs nudde-
PCHLIMPOBAHHOE pacTpee]IecHHe DSHEPrWd B3pbIBa Ha
KPETIKYIO 1 cIaldylo 4acTH MacCHBa.

B xone mpoBenEHHBIX OMBITHO-IPOMBIIIIEHHBIX Pa-
60T 10 NOBBIIIEHHIO 3()(HEKTHBHOCTH B3PHIBHOTO PHIXJIE-
HUSI Ha pa3pabaTbIBaeMbIX YCTYIaX MECTOPOXKICHUS BbI-
JIeJIeHbl THIIOBBIE 3a0o0W, TpeOyromue OypOB3pHIBHOTO
PBIXJICHUSL.

[TpoBenena anmanranusi mapameTpoB OYpOB3PHIBHBIX
paboT K 0COOEHHOCTSIM Pa3HOIIPOYHOTO MacCUBa, B IIPO-
Hecce KOTOPOH M3y4YeHbl 00JIaCTH MPUMEHEHHUs pas3iind-
HBIX CETOK B3PBIBHBIX CKB2)XUH W KOHCTPYKIMH CKBa-
JKUHHBIX 3apsa10B. [Ipy 3TOM 3a OCHOBHOU KpUTEpUH OII-
THMH3aLIH B3PBIBHOTO ApOOJICHUs ObUIO NMPUHATO pac-
MIOJIOKEHHE 3apsJa B CKBaXKHHE, THII B3pBIBYATOTO BEIIle-
CTBa M €ro YIENbHBIH pacXoi. AHaNIW3 TPOBENEHHBIX
paboT TO3BONMI ONPENEeNUTh 0Aa30BbIe 3HAUCHHUS pazMe-
POB CETOK B3PHIBHBIX CKBaKHH B 3aBHCUMOCTH OT KOHCT-
PYKIMH 3apsiia ¥ JuaMeTpa NPHMEHSIEeMOro OypoBOTO
HMHCTpyMeHTa [1, 2].

[IpoBenénHast TEXHUKO-3KOHOMHUYECKasl OLEHKA pa3-
pabOTaHHBIX ¥ ONPOOOBAaHHBIX HA MECTOPOXICHUH TEX-
HOJIOTHYECKUX CXEM BeIEHUs OypOB3pHIBHEIX padoT B
Pa3HONPOYHOM MAaCCHBE C INPHMEHEHHEM pacCpenoTo-
YEHHBIX, CIUIONIHBIX, KOMOMHHUPOBAHHBIX W JOTIOJIHH-
TENBHBIX 3apsAI0B TOKa3ajia, Uil MMEIOIIErocs pasHo-
MPOYHOTrO MaccuBa Hanbosiee 3 (HEKTUBHBI PacCpPeOTo-
YEHHBIE 3apsibl C PA3HOBPEMEHHBIM B3PbIBAHUEM.

V, Teic.n.M. P, m¥n.m. g, kg/m® D, %

30|

25

20

Vcﬁm P \
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3Ha4YMTEeNbHAs YacTh 3HEPTUM 3aTpayuBa-
eTcid Ha YIUIOTHEHHE MSTKUX TJIMH B
HIDKHEH 4YacTW YCTyNa U JIMIIb HE3Ha-
YUTENbHAsL 4aCTh YHEPIUU PACXOIyeTCs
HETIOCPECTBEHHO Ha PBIXJIEHHE Kpell-
KO BEpXHEH 4acTu ycTyma.

2002

2004 2005 2006 2008

roabl

2003 2007 2009 2010

Puc. 1. IuHaMmuka TeXHUKO-3KCMNIyaTaLuMOHHbIX MoKa3aTenen GypoB3pbIBHbIX
paboTt npu paspaboTtke mecTopoxaeHusa [xepon-Capaapa: Vesy, Vp.2sks — 06bEM
6ypeHusa ctaHkamm CBLU-250MHA n D-25KS, cootBeTCcTBEHHO; P — BbIXOA FOpPHOM
Macchbl C MOFOHHOrO MEeTpa CKBaXWHbl; g — YAENbHbIA pacxon B3pbiBYaTbIX BELLECTB;
D — ponsa 3atpaT Ha GypOB3pbIBHYO MOArOTOBKY B cebecToMMocT Jo0blum OfHOM
TOHHbI dhocchopyabl
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Tunossie 3a00w:

CMNOLWHbI€ MMUHbI
0mc

~ome o~ Ome 750-25 mc
N
R 3aboiika ]
8,5Mm 8,5Mm 8,5m
YaapHO-BOHOBbIE
TPY6KU HEareKTpu- Vrnanur Boesuk
4ecKow cHcCTeMb!
I VHULAMPOBaHWS I

pasHonpqubnh 13 rpaeenuTa u rMuHbl

CMIIOLWHOW rpasenut
0wmc

7 50-25m0 Owe Owe

85m
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Puc. 2. Cxema BeaeHusi 0ypOB3pPbIBHBIX pa0oT B Pa3HONPOYHOM MAacCHBE C eIMHON 0a30Boi ceThI0 OypeHust AJIst

TP€X THNOBBIX 3260eB MecTopoxaenus L xkepoii-Capaapa

Hcnonp30BaHne OCTAJIBHBIX ONPOOOBAHHBIX KOHCT-
pyKmmi 3apsgoB MeHee 3()(EeKTHBHO, TaKk Kak Tpedyer
yBenndeHus1 00bEMOB OypPOBEIX pabOT M yIEIBFHOTO pac-
XOJla B3PBIBYATOrO BEIIECTBA, YCIOXKHSICT OpraHU3ALNI0
OypOB3pBIBHBIX pabOT M3-3a HEOOXOAUMOCTH B TIpolecce
OypOBBIX PaboT MO Mepe M3MEHEHHs TuIa 3a00s, H3Me-
HATB ceTh OypeHus. JJaHHbIe CXEeMbI MOTYT OBITh HCIIOJb-
30BaHbl Ha OT/JEIBHBIX y4acTKax OypOBBIX OJIOKOB C pa3-
HOIIPOYHBIM MAaCCHBOM, MPU HEOOXOJANMOCTH KOPPEKTH-
POBKH MPOEKTHBIX TTyOHH CKBaXKHH.

Kak mokazanu mpoBenéHHBIE HAa MECTOPOXKICHUHU
OIIBITHBIE B3PBIBBL, BAXHBIM (aKTOpoM 3(PPEKTHBHOTO
B3PBIBHOTO PBIXJICHHS Pa3HONPOYHOTO MACCHBA SBIISCTCS
BEIOOp MapaMeTpoB OYpoOBBIX padoOT, 00ECTIEUMBAFOIINX
BBITIOJTHEHHUE YCTAHOBJICHHBIX 3aBUCHMOCTEH MEXIY CeT-
KOW CKBa)KMH U KOHCTPYKLMEH 3apsifa, KOTOPbIE 3aBUCT
OT KOHKPETHBIX T'OPHO-T€0JOTHYECKUX YCIOBHH 00ypu-
BaeMoro Maccusa. OHH HaXOAATCS B IPSAMOH 3aBHCHMO-
CTH OT IUIOTHOCTH, YJ€TIbHOW SHEPTHH U MOIIHOCTH IPH-
MEHSIEMBIX B3PHIBUATHIX BEIIECTB.

B xonme onTMMu3anuu mapaMeTpoB OYpOB3PBIBHBIX
pabor pa3paboTaHa ¥ BHEJpEHa TEXHOJIOTHYECKasl CXeMa
BeZIeHHUsI OypOB3pBIBHBIX PadOT, MO3BoOJSIOmas 3dek-
TUBHO YNPAaBISITh SHEPTHEeH B3pbIBA, HCIIONB3YS IpH
STOM [UIA BBIACTICHHBIX THIOB 3200€B eNWHYI0 0a30BYIO
cetb OypeHws. [laHHas cxema, B HMMEIOIIUXCS TOPHO-
Te0JIOTUYECKUX YCIIOBHSIX, ITO3BOJISIET BECTH OYpOB3PHIB-
Hble pabOTHl NP MUHHMAJIBHOM pacxolie B3PhIBYATHIX
BEILECTB ¥ ¢ MAKCUMAJIBHBIM 00BEMOM BBIXOJIa B30PBaH-
HOH FOPHOM Macchl € IOTOHHOT'O METPA CKBa>KHUHBI.

CyIIHOCTh pa3pabOTaHHON CXEMBI 3aKIIOUYAcTCS B
crenyromeM. s MMeromuxcss pa3HONPOYHBIX ITOPOJ
TIpUHUMAaeTcst 6a30Bast ceTb OypeHHs, KoTopasl orpe/ese-
Ha 1O YCJIOBUIO 3()(HEKTUBHOTO APOOIIEHUS CIUIONIHOW
KOHCTpYKIMEH 3apsna, HanOosee cnaboro 1mo nmpovHoCT-
HBIM XapaKTePUCTUKAM, BBIIECICHHOTO Ha MECTOPOXKIEC-
HUU THIIOBOTO 32005 W3 TIIMHUCTOTO MaccwBa (puc. 2).
ITo sTo#t cetn 3a0ypuBatoTCcst OYpOBBIE OJIOKH, TIPH 3TOM
B IIpoliecce OypeHHus 1Mo BO3IEHCTBUIO OypOBOTO HHCTPY-
MEHTa Ha 3200 U BH3yaJbHO IO BBIXOAY OypoBOTO MIia-
Ma BBLIEISIeTCS CTPYKTypa 3ajieraHus KPelKHX IpoIua-

CTKOB, MX MOIIIHOCTh U IPOYHOCTHBIE CBOMCTBA ((UKCH-
pyercs Ha OypoOBOM MPOEKTE€ MAIIWHHCTOM OYypOBOTO
ctanka). Ha ocHOBe moydeHHOH WHpOpPMALUH O 3aera-
HUHM KPENKHX IPOIUIACTKOB Ha B3PHIBAEMBIX YYaCTKax
BBIACIAIOTCS TUIIOBBIE 3a00H, [UIS KOTOPBIX:

B TNIMHUCTOM MacCHUBE TPHMEHSIETCS CIUIOLIHAs KOH-
CTPYKLUS 3apsija U3 B3PbIBUATOTO BELIECTBA UTJAHUT;

B Pa3HONPOYHOM MAacCHUBE W3 TpaBelIHUTa M TIIMHBI
MPUMEHSIETCSl PacCpeJOTOYEHHAsT KOHCTPYKIUS 3apsiaa
MOPOJIHBIM NMPOMEXYTKOM (BbIcoToi 0,3-0,5 m) u paszHo-
BpPEMEHHBIM B3pbIBAaHHEM;

B MacCHBE M3 TpaBeliTa INPHUMEHSETCS CIUIOIHAs
KOHCTPYKIHA 3apsina u3 Hodenana 2080.

IIpeobmamatonrie 00bEMBI TIMHUCTHIX TOPOJ B TOJ-
e pa3HOIPOYHOTO BCKPBIIIHOTO MaccHuBa 00YCIIaBINBa-
0T 11eI1eCO00pa3HOCTh IPUMEHEHHUs B3PBIBUATHIX COCTa-
BOB, HE CO3JAIOIINX NEePEyIUIOTHEHHS B IEPBUYHOI 30HE
IpobieHus M obnafgalomux Oonee IIUTEIBHBIM B3pbIB-
HBIM MMITYJIbCOM Ha MacCHB JJIsI €ro 3(pQEKTUBHOTO PhIX-
JeHus. B CBS3M € 3TMM W3 MMEIOLIETOCs] aCCOPTHMEHTA
M3rOTaBJIMBAEMBIX SMYJIbCHOHHBIX B3pPBHIBUATHIX BELIECTB
npeanourenue otnaércs Ty ANFO (urmanutsr).

Heo0xoauMo OTMETHTH HEJOCTaTKH MNpHU TIPHUMEHe-
HUHM pacCpelOTOUYEHHOW KOHCTPYKIMHM 3apsiia ¢ pa3Ho-
BPEMEHHBIM B3pPBIBAHHEM: BBICOKYIO TPYJOEMKOCTH pa-
00T M CIIOKHOCTh MOHTa)Xa B3PHIBHOW ceTh. OMBIT MpH-
MEHEHHsI JaHHOM KOHCTPYKLMM 3apsaa IoKasal, yCTpa-
HEHUE NIEPBOro HEJOCTATKA JIOCTUIAeTCs IMTyTEM yBeIHde-
HUsl YUCJICHHOCTH B3PBIBHOIO IE€PCOHANA, 3aHATOIO Ha
3apspKaHUU 3THX 3apsAloB, & YyCTPaHEHHUE BTOPOTO - HC-
MIOJIB30BaHUEM [UIsi BEPXHETr0 M HIDKHETO 3apsloB pas-
HBIX HOMHHAJIOB BHYTPUCKBRKHHHOTO 3aMEJJICHUS B
CKBR)KHHHBIX YAAapHO-BOJHOBBIX TPyOKax HE3JIEeKTpHUe-
CKOW CHCTEMBI HHUIIMUPOBAHMSL.

Iprmenenne HOGenmana 2080, KOTOPBI OTHOCHTENHHO
WTIAAHUTA UMEET OOJBIIYIO TNIOTHOCTD 3apsDKaHMs U 00BEM-
HYIO KOHIICHTPALIMIO 3HEPTHH B3PbIBA, MO3BOJISET VTSI TpaBe-
JMTOBOTO MAacCHBAa HCIONB30BAaTh PAspsHKEHHYIO CETKY
B3PBIBHBIX CKBKHH, YTO 00ECIIEUNBACT CHIDKEHHE 0OBEMOB
OypOBBIX pabOT MpH PHIXJICHHH MaccuBa. [Ipu 3ToM mpu
B3PBIBAHUHU I'PaBEJIUTOBOIO MacCUBa C NPUMEHEHH-
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€M B3pBIBUATOT'O BEIECTBA — MITIAHHT, JJIsl 00eCIIeYeHUs
Ka4eCTBEHHOTO PBIXJICHHUS] MaccuBa HEOOXOIMMO CTyIIe-
HHe ceTh OypeHus ¢ 8 x 8 mHa 7 x 7 m.

[IpoBenénHass >KOHOMHYECKash OLEHKa HpHMeHe-
HUS B JaHHOM THIIE 32005 urnanura u Hobemana 2080
Iokaszana, UX ce0ecTOMMOCTh B3PBIBAHMS HMpaKTHUe-
CKHU paBHOILIEHHA (pHC. 3), MpHU 3TOM MPOUCXOTUT Te-
pepacmpeielIeHIe 3aTpaT MexAy OypOBBIMU U B3pPbIB-
HBIMU paboTaMu.

Takum oOpa3zom, ympaBieHHE SHEPTHEH B3PHIB-
HOTO BO3JICHCTBHUsI HAa TOPHBIA MacCuB, 0a3upylo-
mieecst Ha pallMOHANM3alUi KOHCTPYKIIMU CKBaXKUH-
HOTO 3apsjia, PeryJIMpOBAaHWM YJEJIbHOW J>HEpPruH
3apsila U OCOOCHHOCTSX AEHCTBUS B3pbIBAa B TOp-
HOM MacCHBE€ IO3BOJISIET YMEHBIIUTH MMOTEPH DHEP-
TUW W CHU3WUTH 3aTpPaThl Ha OypOB3PBIBHOE DPBIXIIE-
HHE.

[Ipn pemenun 3amaun WHTEHCHBHOTO JIPOOJIEHHSA,
Hapsiay ¢ 0oOOCHOBaHHMEM MapaMeTpoB OypOB3PHIBHBIX
pabot, HeoOXOIUMO JaTh MPAaBUIIbHOE (HH3HYECKOE TOJI-
KOBAaHUE BJIMSHMA AWAMETpa W KOHCTPYKIMHU 3apsija Ha
WHTEHCHBHOCTh M PaBHOMEPHOCTb JAPOOJIEHUS] TOPHBIX
TIOPOJ B3PHIBOM.

B mpouecce ontuMu3anuu pe3yjabTaToB U Mapa-
METPOB B3PBIBHOTO PBIXJIECHUS Pa3HOMPOUYHBIX
BCKPBIIIHBIX ITOPOJl YCTAaHOBJIEHO, YTO IPH YMEHb-
IIEHWN JUaMeTpa B3PBIBHBIX CKBAXKHWH BO3MOXHO
CHWJKEHHE YACNBHOTO pacxoja B3pPHIBUATHIX Be-
mectB [3].

D10 00BACHSAETCS TEM, YTO NPH B3PHIBAHUH TIUHU-
CTBIX M TPYHTOBBIX MaCCHUBOB HX Pa3pyIIEHHE MPOHCXO-
JIUT B OCHOBHOM 3a CU€T DHEPIUU DPACHIMPSIOIIUXCS
MPOAYKTOB B3pbiBa. COOTBETCTBEHHO, Y€M MEHBIIIE AHa-
METp 3apsaa, TeM MEHbIIE JIMHUS HAaUMEHBIIEro COMpo-
TUBJICHUS! ¥ MEHbIIIE BEPOATHOCTh SKPAaHUPOBAHUsSI pac-
MIPOCTPAHEHUsS] SHEPTHH B3pBIBA, NPH 3TOM OOJbIIAs
4acTh MAacCHBa IOTAJaeT B 30HY PETYIUPYyEMOTO Ipo0-
JICHUS.

Kpome Toro, mpm MeHBIIMX IHaMETPax YMEHb-
mraeTcs BO3JEHCTBHE B3pPHIBA 32 JHMHHUIO 3apsioB
Briy0b MacCHBa, a pPAacHpOCTPAHEHHE SHEPTHH IO
MacCHBY IPOUCXOIUT C MEHBIINM 3aTyXxaHueM. Tak-
Ke yIydllaeTcs B3pbIBHas NpopaboTKa MaccuBa 3a
CU€T MOJHOTO 3alOJHEHUsS CKBaXXHH B3PBIBYATHIM
BEIECTBOM M YMEHBUICHUS JJIMHBI 3a00WKH, YTO
ompeaeNseT Jy4dlyl NpopabOTKy BepxXHEW yacTH
ycTymna.

Hduamerp 3apsiga sBISE€TCS IMapamMeTpoM, Ompene-
JSIOMIMM CTETNeHb APOOJICHHUS] TOPHBIX IIOPOA, NpH
5TOM OH ONpeNeNseT M 3aTparbl Ha OypOB3pBIBHBIE
pabotel. IIpoBenéHHBIE HA MECTOPOKICHUU HCCIEIO-
BaHUS IO OTIPEAEICHHUIO BIUSHUSA IUaMETpa 3apsaa Ha
KauecTBO APOOJIEHUsS] BCKPBIIMIHBIX IMOPOJ IOKa3aiH,
YTO C yBEIMYEHHEM AHaMETPa CKBaXXMH NPOHUCXOIUT
yBeln4eHue (GppakIMOHHOTO COCTaBa B3OPBAaHHOH Top-
HOM Macchl [2].

[Ipu sTOM, Kak mokaszana NMpPaKTHKa, pa3paboTKH

MECTOPOXKACHUA B YCIOBUAX HNPHUMCHACMOI'O BbI-

3 y.e./m3
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Puc. 3. YaenbHble Aonu 3aTpaTt Ha pbiXfieHUe rpaBefiuToBO-
ro MaccuBa C NpMMeHeHMeM urgaHuTa u Hobenaxa 2080

€MOYHO-TIOTPY309HOTO U TPaHCIOPTHOTO 000pymo-
BaHUs, JOCTUTAEMOE Ka4eCTBO PBIXJICHUS MAacCHBa C
YBEIMYCHHEM AMaMeTpa B3PBIBHBIX CKBAXXHH o0Oec-
MeYNBaeT BBICOKOMPOM3BOANTEIbHYIO paboTy wc-
[I0JIB3yeMOT0 Ha BCKPHIIIHBIX paboTax obopynosa-
HUS.

YBenauueHue IuaMeTpa B3pPBIBHBIX CKBAXKUH N103BO-
JISIEeT pa3pshKaTh CeTh OYpPEHHs, TEM CaMbIM YBEIHYH-
Bass 00BbEM BBIXO/1a B3OPBAaHHON TOPHOW Macchl C IO-
TOHHOTO MeTpa CKBaXHMHBI (Tabn. 1) um cHmxkas ceOe-
CTOMMOCTH OypOBHEIX padoT. [namerp OypoBBIX paboT
3aBHCHUT OT BBICOTHI pa3padaThIBAEMOT0 YCTyIa U TIIy-
OWHBI OypeHMs B3PBIBHBIX CKBAKHH, OH BIIHSIET Ha BbI-
COTy KOJIOHKHM CKBXHHHOTO 3apsiia ¥ €ro KOHCTPYK-
LHIO.

OnTtumanbHass 06JacTh NPUMEHEHHS Pa3IUYHBIX
JUaMETPOB CKBaXUH B 3aBHCUMOCTH OT TJIyOHMHBI
OypeHHs B yCIOBHUAX pa3pabaTeIBa€MOr0 MECTOPO-
JKIeHUs, mpuBeneHa B Tabn. 1. Ha pa3paborke me-
CTOPOXIEHUS HUCIIOJb30BAIUCH ABAa TUMA OYpPOBBIX
ctankoB: D-25KS ¢ nuzens runpaBIndecKuM MpH-

Ta6bnuua 1

MokasaTenu NnpumMeHeHNUs pasnUYHbIX ANaMeTpoB
B3PbIBHbIX CKBaXWUH B YCNIOBUSIX MECTOPOXAEHMSI
Dxepon-Cappapa

Mokasatenm JlnaMeTp CKBasKMHbI, mm
150 180 215 250 285
OnrumanpHas 00-
JIaCTh PUMEHEHUS
CKBa)XKHMH B 3aBUCHUMO- 3-5 4-6 5-7 6-8 7-9
CTH OT IIIyOUHBI
OypeHusi, m
O0BEM BBIXOJIA TOP-
HO¥ Macchl ¢ TIOroH-
HOTO METpa CKBaXH- 9-25 16-36 | 25-49 | 36-64 | 49-81
HBI, I°/p.m.
OOBEM MOrOHHOTO
MeTpa CKBayKUHBI, m’ 0,071 0,102 0,145 0,196 | 0,255
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0,05 - 1

215 250 285 d, mm

Puc. 4. 3aBucumocTb cebecToMmocT oT AnameTpa gonoTa
(pacuyéTHble pAaHHbIE): 1 — cpeAcTBa WMHULMWPOBAHWS; 2 —
B3pblBYaTOE BeLLeCTBO; 3 — bypeHune

BogoM u CBII-250MHA c snekTpuyeckuM MPHUBOAOM,
KOTOpBIE AKCINTYaTHPOBATNCH C PA3IMIHBIMU JHAMETpa-
MU OypOBOTO HHCTPYMEHTA: COOTBETCTBEHHO, 150-180 m
215-250 mm.

[Ipu atom OypoBsie ctanku D-25KS Obun npumene-
HBI Ha MECTOPOXK/IEHUHU B CBSI3U C OTCYTCTBHEM B IIEPHOJ
Hayaja ero pa3pabOTKH Pa3BUTOH CETH dJIEKTPOCHaOXke-
HUSI 1 HEOOXOTUMOCThIO OypeHHUs] KpaeBbIX yacTed Me-
CTOpPOJK/IEHHsI, UIMEBIINX HEe OOJNIbINYIO0 TIIyOMHY pa3spa-
OOTKH.

[IpoBenénnplii anamu3 paboTHl MPUMEHSBIIUXCS HA
MECTOPOXKICHUH JIByX THIIOB OYpPOBBIX CTAaHKOB MOKa3all,
MX 3aTpaThl Ha OypeHne OJHOTO NMOTOHHOTO METPa CKBa-
KUHBI TPAKTHYECKH CONOCTAaBUMBI, YTO B YCIOBHSIX
MIPAaKTHYECKOTO TPUMEHEHUs] B Pa3IMYHBIX HAra30Hax
rIIyOMH pa3paboTKu MECTOPOXKAEHHs oOecreunBaeT -
(EeKTUBHOCTD MX UCTIOIb30BAHMSI.

C BoBJIeUEHHEM B OTPAOOTKY OCHOBHON YacTH Me-
CTOPOXKACHHUS M YBEITUUYEHHUEM IIPH 3TOM IIyOHWHBI pa3-
paboTku, mocie BBoAa B pabouyio 30HY Kapbepa J0-
MTOJIHUTENBHBIX JIMHUI dJIeKTpoIiepeiay, SKCILTyaTupo-
BaBIIMECS Ha MECTOPOXJIEHUH J[Ba JN3€NIb THIPABIIHU-
yeckux OypoBeIX craHka D-25KS Owsutm mepenansl B
JpyTHe Mojpa3iesieHns KOMOMHATa, 2 BMECTO HUX BBe-
JeHBl B OKcmulyarannio Oypossle crankn CBIII-
250MHA.
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215 250 285 300 320  d,mm

Puc. 5. 3aBucuMocTb BpeMeHu GypeHusa cKBaXuH rmyGuHomn
8,6 m oT pAanameTpa OypoBOro MHCTPyMeHTa
(XpoHOMeTpaxHble HabnioaeHWsi, MUHUCTbIN MaccuB):1 —
wTraHra 180 mm; 2 — wraHra 203 mm

OTO pelnieHue MO3BOJIMIO YBEINYUTh 00BEM BBIXOJA
B30pPBAHHOI TOPHOI Macchkl ¢ OJJHOTO IOTOHHOTO MeTpa
CKBa&)XMHBI ¥ TEM CaMbIM CHH3HUTH 3aTpaThl Ha OypOBBIC
paboThl . YUuThIBas 3HAYUTENBHOE BIHMSHHE AUAMETPA
CKB)XUH Ha TEXHUKO-3KOHOMHYECKHUE MOKazaTenu Oypo-
B3pBIBHBIX Pa0OT, MpOBEJCHA SKOHOMUYECKAsl OICHKa
BIMSIHUSI JIMAMETPa CKBaXKMH Ha CEOCCTOMMOCTH IPOM3-
BOJIUMBIX OYPOB3PBIBHBIX paboT MpH MPUMEHEHUH Oypo-
BbIx craHkoB CBII-250MHA (puc. 4). Ona moka3zana,
YTO C yBEJIMYCHHEM JIMaMeTpa CKBaXMH CHM)KaeTcs cede-
CTOMMOCThH OYPOBBIX paboT. ITO 0OYCIOBICHO COKpaIIe-
HUeM 00béMa Oypenus. [Ipu 3TOM cebecTOMMOCTh B3phI-
BaHMS, ¢ Y4€TOM 3aTpaT Ha B3pHIBUATBHIC BEIIECTBA U
CpelncTBa HHULIMUPOBAHUS MPAKTUYECKU HE H3MEHSETCS.

B mpouecce Begenuss OypoBBIX pabOT Ha MECTOPO-

JKJIEHUN YCTAHOBIIEHO, YTO C YBEIMYCHHEM IUaMeTpa
OypeHHs B3PBIBHBIX CKBAXXHH NPOUCXOIUT CHI)KEHUE
ckopoctu Oypenus. [Ipum OypenHunm mpeobmagaronine
00BEMBI TIIMHHUCTHIX MOPOJ B TOJIIE BCKPBIIIHBIX I10-

s e = R w

Puc. 6. Nukobyp, N3rotoBneHHbIN U3 oTpaboTaHHOro Lapo-
Le4yHoro gonoTa

pox kapbepa 3aTpymHSIOT 3G(HEKTUBHYIO OYHCTKY 3a-
0051 CKBOXMHBI OT TIIMHUCTOTO IIUTaMa, KOTOPBIH 3aTH-
paeTcst 0 CTEHKH CKBa)XMH W MPUBOJAMT K 3aIITHIOOBKE
3aTpyOHOT0 MPOCTPAHCTBA MEXIY CTEHKOH CKBAKHHBI
1 OypoOBOH IITaHTOM.

J1s onTuMu3anuu npouecca OypeHus B3PBIBHBIX
CKBa)KUH NPOBEJIEHBI UCCIEJOBAHUS PEXKUMOB Oype-
HHS B 3aBHCHMOCTH OT THUIIa OypOBOT0 MHCTPYMEHTa
U pa3Mmepa 3aTpyOHOro mpocrpanctBa. [IpoBenén-
Hbl€ Ha TNPOTSKEHUH HECKOJIBKHX MECSIEB XPOHO-
MeTpaKkHble HaOmfoAeHus 3a OypeHHeM CKBaXKUH
r1yOuHOHW 8,5 m B IIMHUCTOM MacCHBE IOKa3alH,
YTO MPHU HCMOJB30BAHUU IITAHT ¢ quameTpoMm 180 u
203 mm Hambonee >3ppexTuBeH OypOBOH HHCTPY-
MeHT auameTpoM 250 m 285 mm, COOTBETCTBEHHO
(puc. 5).

IIpu 3TOM B yCIOBHSAX MOCTaBKH W HCIOIb30BAHUS
Ha Kapbepe IIapoIIeYHBIX JOJOT ¢ AuaMeTpoM 215 m
250 mm I yBenW4YeHHUs auaMeTpa OypeHUs B3pHIB-
HBIX CKBaXHUH a0 285 m 300 mm, u3 oTpaboTaHHBIX
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Puc. 7. Ucnonb3oBaHue nonywtaHrm Ha 6ypoBoM cTaHKe
CBLU-250MHA

JIOJIOT M3TOTOBJIEHBI MUKOOYPHI (IIyTEM CPE3KH € AOJOT
OIIOPHBIX JIall ¥ NPUBApUBaHMS Ha UX MECTO IUIACTHH
U3 JHCTOBOTO METalla M PE3LOB U3 JIETUPOBAHHOM
crany, puc. 6), KOTOpBIE, KaK MOKa3anxa MpaKTHKa, Huc-
MOJIL3YIOTCSl BecbMa 3P PEKTUBHO Ha TIUHHUCTOM Mac-
CHBe.

Taxxe yBenanueHue nuameTpa OypeHHS B3PBIBHBIX
CKB&)XWH C HWCIOJb30BAaHUEM HMEIOLIMXCS IIapoIIey-
HBIX JIOJIOT TOCTUTHYTO 3a CYET HAIUIaBKH Ha MX ONOp-
HBIE JIalbl pPe3LOB-pacIINpHUTENeH, PacHOI0KEHHBIX
nox yriom 45° mo Bpamenuio mapomku. 3a cuéT BHe-
JIPpCHHS JIaHHOTO pEIIeHHs IoJlydeHa OoJiee MoJHas
oYHCTKa 32005, B TIMHAX PACIIUPUTENH PabOTaOT KaK
¢pe3a, pe3ynbraT HaOMIOOAETCS BU3YaJdbHO: BBHIHOCH-
Masi OypoBasi MEJI0Yb C PACHIMPUTEISIMH 3HAYHTEIBHO
KpyIHee.

Crnenyer OTMETHTh, 4YTO YBEJIWYEHHE AHAMETpa
OypeHus BeAéT K yBelndeHHO o0bEMa Beixona Oypo-
BOTO IJIaMa U3 CKBAXXUHBI, YTO 3aTPYyIHSET 3aUYUCTKY
YCThEB CKBaXXMH BpYy4YHYyI0. Kak IoKa3anu OIBITHBIE

paboThl, B YCIOBHSX MPUMEHEHHS Pa3peKeHHBIX CeTel
Oypenus, 3Q(GEKTHBHO MPUMEHEHHE MEXaHU3UPOBAHHOM
3aYHCTKH CKBaXXMH C WCIOJNB30BAaHUEM Trpeiiaepa WIn
Kon€cHOro Oybao3epa.

B xome OypoBEIX paboOT yCTaHOBIEHO, 9TO 3 dek-
TUBHOCTh OYpPEHHS TIIMHUCTOTO MAacCHBa 3aBUCHT OT
€T0 BIIAXXHOCTH W IUTACTHYHOCTH. [ OypeHHs rinHu-
CTOTO MacCHBa, UMEIOLIETO BBICOKYIO BA3KOCTH M ILIa-
CTHYHOCTbD, IPUMEHSAIOTCS TMKOOYPHI, UX HCIIOJIB30Ba-
HHE BMECTO IIApOIIEYHBIX J0JIOT MTO3BOJSAECT IOBBICUTD
cKopocTh Oypenus. Takxke HEOOXOIUMO OTMETHTh, UTO
CTOMMOCTH yJIeIbHOW MPOXOAKH MHKOOYpa B TJIHMHU-
CTOM MaccuBe B 3,3 pa3a HIKe, YeM Y IIapOIIeYHOrO
J0J0Ta.

Jnst moBeimennst 3G QEeKTUBHOCTH OYHMCTKH 32005
CKBAXHHBI M YBEIMYCHHUSI CKOPOCTH OypeHUs BHeApe-
HBl KOHCTPYKTHUBHBIC PELICHHsI, KOTOPHIE MO3BOJIMIH
MOBBICHTH 3 PekTuBHOCTE OypoBEIX pador. [Ipu xom-
IIOHOBKE OypOBOI'0 MHCTPYMEHTa B NEPEXOJHHKE Ha
IapoIiKy OblIM OT(pe3epoBaHbl U 3acCBEpJeHBI JBa
otepcTHs mox yriaom 180° xpyr x apyry u pacmoo-
KCHHBIC Ha Pa3HbIX ypoBHAX. Takoe pelieHue 3a CYET
9KEKIIMOHHOW OOMyBKH, HANPABICHHOW CTPOro Bep-
THKaJbHO MO CKBaXWHE, MO3BOJMIO yIyUYlIUTh OYH-
CTKY pabodeil 30HBI J0J0Ta U 3aTPyOHOTO MPOCTpaH-
CTBA.

B cBs3u ¢ BeaeHHueM OypOB3PBIBHOTO PBIXJICHUS
TOJIBKO B BEpXHEH YacTW BCKPBILIHOTO yCTyNa W IPU
ToM TayOmHON OypeHHs A0 8,5 m, W3TOTOBJICHHI U
YCTaHOBIICHBI Ha OYpOBBIE CTaHKH IOJYIITAHTH UIH-
HOW 2 m, TMO3BOJIMBIINE HCKIIOYUTH ONEpaLHIo Hapa-
KBaHUSA OypOBOTO CTaBa HpHU OypeHHHM B3PBIBHBIX
CKBaXUH (puc. 7).

BHeapeHne JaHHBIX TEXHUUECKUX PEIICHHN MTO3BOITH-
JIO TIOBBICUTH 3(p(HeKTHBHOCTH OYpOBBIX PabOT Ha MECTO-
POXKICHHH, YBEIMYEeHa CKOPOCTh OYpEHHS B3PBIBHBIX
CKBaXKHH.

Takum oOpa3om, THpoBeAEHHAs Ha MECTOPOXKIeC-
Hun Jxepoi-Capmapa ONTHMH3AIUsS MapaMeTpoB
OypOB3PHIBHEIX Pa0OT MO3BOIMIIA ONPEAETUTh U IPH-
HATH K HCIIOJIB30BAHHIO ISl PAa3HONPOYHBIX IOPOX
¢ exTuBHBIE MapaMeTpbl M PAIMOHAIBHYIO CXEMY
BeJleHHs OypOB3pBIBHBIX paboT, KOTOPBIE 0OeceunIn
¢ dexTuBHOE ApOOJICHHE TMOPOJ M CHHU3WIH JIOJIO
3aTpar Ha OypOB3PBIBHYIO MOATOTOBKY B cebecTou-
MOCTH JOOBIUH.
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OLIEHKA KOMIMJIEKCHOIO UCTOJIb3OBAHUA
3AINACOB HA OCHOBE CYLWLECTBYHOLWLUX
TEXHONOIMNMYECKUX CXEM PA3SPABOTKHA
MPAMOPHbIX MECTOPOXOEHUA

Apunosa J1.T., cT. npenogasatens kadeapsbl «FopHoe aeno» Tawl TY

Magolada bloklarni ishchi organi gardishli arra ko'rinishida (tishlari qattiq qotishmalar bilan armirovka qgilingan)
aylanma frez, zanjirli barlar bilan gidropona, armirovkalangan simarqon arra yordamida shuningdek burg’ipona,
portlatish va termik usullarda qazib olinishiga oid masalalar ko 'rib chigilgan.

Tayanch iboralar: gardishli arra (qattiq qotishmalar bilan armaturalangan tishli), aylanma frez va zanjirli bar
ko rinishidagi ishchi a'zoli tosh kesish mashinalarini qo’llash, blokli toshlarni qazish jarayoni, jinslarni belgilangan
tekislikda parchalash, bloklarni ajratib olishni mexanizatsiyalash darajasi, ishchi a'zolardan foydalanish koeffisienti.

In article ways of extraction of blocks by means of stone-cutting cars with working bodies in the form of disk saws
(with 3yoxamu, the reinforced firm alloys), ring mills, chain bars, by means of the hydrowedges, the reinforced rope saw,
and also to hollow a wedge, to hollow to blow up and a thermal way of extraction of blocks are considered.

Key words: use of stone cutters with working elements in the form of rotating saws (with hard-face cutters), ring
cutter, chain bars, block-stones mining process, breaking of rock in the specific plane, degree of mechanization in the
separation of blocks, coefficient of working elements’ utilization.

Kak m3BecTHO, pa3paboTka MECTOPOKICHHH OTKPHI-
TBIM CIOCOOOM BKJIIOYAET: MOJATOTOBKY IIOBEPXHOCTH
KaphepHOTO TIOJIS, BCKPBITHE MECTOPOXKICHHUS, BCKPBIII-
HBIE U TOOBIYHBIE pabOThI U PEKYIBTHUBAINIO Kaphepa Mo
OKOHYaHUU PaboT.

[ToBbIlIeHHBIE TPEOOBAHKS K COXPAHHOCTH OJIOKOB U
ux (hopMe MPenonpeNe/ Ui OCHOBHYIO CHEIU(UICCKYIO
0COOEHHOCTH B Tpolecce MoObau OJ09HOTO KamHs [1]:
pa3pyIieHue MOPOIBI TOMYCKACTCS TOJNEKO B OMPEICIIEH-
HOW TUTOCKOCTH 0€3 HapYIICHHS LEIOCTHOCTH CaMOTO
O6moka. Bce cmocoOpl, mpuMeHSIomuecs s JTOOBIYH
OJIOKOB, TOJDKHBI 00€CIIEYNBATh 3TO YCIOBHUE.

Kak mpaBuio, moObiya ONOKOB pa3ferieHa Ha JBE
Ollepalliy: BBINIIUBaHHE (OTKAJIBIBAHWE) MOHOJUTA WU
MOCTIEAYIONIYI0 €ro pa3felKy Ha OIIOKH TpedyembIxX
pa3MepoB.

[Tpou3BOICTBO NOOBIYHBIX PAOOT HA MECTOPOXKIC-
HUSX OOJIMI[OBOYHOTO KaMHs XapaKTePU3yeTCs HaJH-
YheM Pa3HOOOpa3HBIX CPEACTB MexaHm3anuu. Heobxo-
JTIUMO OTMETHTH, YTO BHICOKAs CTEIICHb MEXaHU3AINH MIPH
oTJeNeHNH OJIOKOB OT MaccuBa Ha Kaphepax pellcHa
JUIOG JJIS1 CTEHOBOTO M OOJIMIIOBOYHOTO KaMHS CpeTHEH
MIPOYHOCTH.

[IponsBenen aHamMM3 TEXHOJOTHYECKHX CXEM OTOOM-
KH, UCTIOJIb3YEMBIX Ha MECTOPOIKICHISIX.

Crioco6 106bIYH OJIOKOB C TOMOIIBIO KAMHEPE3HBIX
MamiuH. Ha OTKpBITBIX TOpHBIX paboTax HaILIK
HIMPOKOE NPUMEHEHHE KaMHepe3Hble MaluHbl [2] C
pabounMu oOpraHaMM B BHIC JHCKOBBIX MW (C
3yOKamMH, apMUPOBAaHHBIMH TBEPIBIMH CIUIABAMH),
KOJBIEBBIX (pe3, nemHelx OapoB. CyliecTBeHHOE
BIIUSHAEC Ha MOAOOp THIA KaMHEpPE3HOW MAaIIUHBI

OKa3bIBa€T IPOYHOCTh MJOOBIBAEMOr0 Marepuana |
TEXHOJIOTUSI ero o00paboTku. JIMCKOBBIE MAIIMHBI B
OCHOBHOM TIPHUMEHSIOTCSI NpPH JOObUE KaMHS Mpod-
HOCTBIO TIpU CKaTuw oT 1 10 25 MPa, MamuHb! ¢ IeTHBI-
MH 0apamu - MpH J00bIYE MITKOTO KaMHS MPOYHOCTBIO
1-10 MPa, mammHamMu ¢ KOJBIICBBIMH (pe3amMu OCy-
IIECTBIISIETCSl OTPa0OTKa KaMHs CpelHEeW MPOYHOCTH U
pexe npounoro kamus 20-160 MPa.

[MpenmymecTBaMy KaMHEpPE3HBIX MalIMH C JHCKO-
BeiMH TiaMu  (CM-077A) sBISIOTCS:  BO3MOXHOCTH
obecrieueHns] MUHUMAIBHOW TOJIIMHBI TPOMHIIA, BBICO-
Kasg Hag&KHOCTh B OJKCIUTyaTallud M IIPOCTOTA KOHC-
TPYKTUBHOTO pEILIEHUs; HEJOCTAaTKOM - MaJbli KO3(-
(huIMeHT ucnosb30BaHus paboyero oprana (Aucka) - 10
40%.

VY KkaMHepe3HBIX MalluH C KOJBIEBBIMH (pe3aMu
YaCTUYHO YCTPAHEHBI BBIIIEYKa3aHHbIE HEJIOCTATKH M
K03 PHUIMEHT HCHOJIB30BaHUSI paboyero opraHa Io
JurHEe cocTaBiseT 65-75%. KonpreBsiMu hpezamu gua-
MeTpoM 1380 mm, ycTaHOBIEHHBIMU Ha MamuHax CM-
177A, CM-428, CM-028, obecrieunBaeTcss MaKCHUMAaJlb-
Hag TiiyomHa mpommra a0 1025 mm. Cremenp mexa-
HU3aIUH TIPOLecca ITOATOTOBKH OJIOKOB K BBIEMKE HpH
ncnoip3oBaHun MamuHel CM-177A  cocraBmser 60-
70%.

K nmocromHcTBaM 3TOH MAIIIMHBI OTHOCSITCS HaLEXK-
HOCTb B OKCIUTyaTallud, BBICOKasl NPOU3BOAUTEIBHOCTD,
BO3MOXKHOCTh JI0OBIYM OJIOKOB TpPaBHIBHOW (OPMBI, K
HeJ0CTaTKaM - OTlpaHWYeHHBIE pa3Mepbl OJIoKa 110
IIMpUHE W BBICOTE, pPa3BHTHE pPa0OT Ha Kapbepe B
TOPHU3OHTAJIFHOH IIJIOCKOCTH, CHIKEHHE BBIXOJa OJIOKOB
IIPY Pa3BUTON CHCTEME TPEIINH.
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C mnomomplo 0apoBBIX MaIIMH OCYIIECTBIISIETCS
nmo0Opya MpamMopa MPOYHOCTEI0 He Oonee 4-5 MPa. Ha
Kapbepax 3TH MalIMHBI HCIONB3YIOTCS Ul MTPOBEICHMUS
¢aHroBeIx TpaHmed. OHM MajorabapuTHBI, HMEIOT
BBICOKYIO MaHEBPEHHOCTH B 3a00€, TITyOOKHH TPOIHIT H
XapaKTepU3yIOTCSl OTHOCHTENBHO HEOOJIBIION 3HEpro-
€MKOCTBIO pe3aHMsl.

PaGounm opraHom O0apoBBIX MAaIlIUH SIBISIFOTCS
OapoBble MHUJIBI, IPEACTABIAIOIHE COO0H pexyniue
LENH, COCTOSIMUE U3 MAPHUPHO CBI3aHHBIX MEXAY
co00i cTanbHBIX IUIAHOK, HAa KOTOPBIX HalasHBI
pexymue 3yOKHM M3 IUIACTMHOK TBEPAOTO CIUIaBa,
NepeMeIieHre KOTOPBIX 110 HalpaBisiomed KOHCOJH-
06apa oOCymIecTBIsIeTCS TOJA JEHCTBHEM IPHBOIHOMN
3BE3[I0YKH. Pexylye 37eMeHThl pa3MenIaloTcsl Ha [enn
MHOTOTIO3UIIMOHHO.

Knaccupunupyror nenn Ha OTHOIIAPHBIE W ABYX-
IIapHbIe, HA OECIUIAHOYHBIE, OJHOMIAHOYHBIE M JBYX-
IUTaHOYHbIE. Pa3nuyaroT nenu peBepcUBHbIE U HEPEBEP-
CUBHbIE, pa300OpHbIC M HEpa3OOpHbIE, ypaBHOBEIICHHbIE
U HEypaBHOBEIIECHHBIC. YpaBHOBEIIEHHBIE LENH 000-
PYAYIOTCSl CHEUMANBbHBIMU YIOpaMH JUIsl OTpaHHYEHHUs
OTKJIO-HEHHsI 3BEHbEB IpH pe3aHuu. Kaxabplii KOH-
CTPYKTHBHBIM BUJ LM MMEET CBOM NPEUMYILECTBA U
HE/IOCTATKH.

MamuHsl, TpeJHa3HAuYeHHBIE JUIsI BBIPE3KH CTEHO-
BOTO KaMHS TIOHWKEHHOH NPOYHOCTH, OCHAIAIOTCS
JIBYXIIJIAHOYHBIMHU, OJHOIIAPHBIMK, HEYpPaBHOBEIICHHbI-
MH nemsamu. [Ipu BbIpe3ke ONOYHOTO KaMHS HCIOJb-
3yIOTCSl MAIIMHBI C pabOYMMHU OpraHaMH, IIeMb KOTOPBIX
BBINOJIHAETCS OJHOIUIAHOYHOM WIJIM JBYXIUIAHOYHOM,
OJTHOLIAPHOW, pa30OpPHON €O CBEMHBIMH PEXYLIIMHU
JJIEMEHTaMHU.

OCHOBHBIM HE/IOCTAaTKOM OYpOBBIX MAIIHH SBJISIETCSI
ObICTpBI M3HOC paboyero opraHa (BCIencTBUe OOJIb-
IIIOT0 YHCNIa TIO/IBECHBIX 3BEHHEB) W OOJbIIME AWHA-
MHUYECKHE HAarpy3KH, BO3HHKAIOUIME TIPH pPE3aHHH.
KoHcTpykTHBHO 1eTiHBIE (hpe3bl 3HAYUTEIBHO CIIOKHEE
JIICKOBBIX ITHJI, TPHYEM HX CIIOKHOCTB - C yBEITHICHUEM
rIyOuHBl TIpommia. BcenencTBue 3TOrO0 MX HCIMONB30-
BaHHWE OTPaHMYECHO MJOObUeHl HeOompmux O00BEMOB
6mokoB. CTerneHb HCHONB30BaHUSl JUIUHBI  Paboyero
opraHa OypoBoi mammHel gfocturaer 85-90%.

C noMoupl0 KaHATHBIX MW IPU MPOU3BOJCTBE
MOOBIYHBIX paboT [2] B Y30eKHCTaHE OCYIIEeCTBIAIACH
MoJpe3Ka MacCHBOB M HX MoOcCieayomas oTpadoTka
OYypOKJIMHOBBIM W THAPOKJIMHOBBIM CIIOCOOaMM.
Hcnonp3oBanuck KaHaTHBIE MHIIBI UTAIBSHCKAX (GHPM
«llemnerpunmn», «Jxopmxuan Memxn» u «bepu
Bepuapno». Kanatnas nua COCTOUT U3 MATH OCHOBHBIX
y3JI0B: NMPHUBOAHOW CTaHIWH, HAIMPABISIOIINX MIKHBOB,
MIBHBIX COEK, HATSDKHOTO YCTPOMCTBA M MHIIBHOTO
KaHaTa.

Hanaxen BBIMycK HEapMHPOBAHHBIX U apMHUU-
pOBaHHBIX KaHaTHbIX Nuwi. HeapmupoBaHHas KaHaT-
Has Tuja TPEICTaBlIseT cOo00W IBYyX- WIH TpEX-
JKUJBHBI CTaJIbHOW KaHaT TEPEMEHHON CBUBKHU
nuametrpom 3,5-6 mm.

Kak mpaBuio, NmpoBONOKH, COCTaBISIONIME KaHAT,
UMEIOT KpYyIJIoe ceueHHe. XOTs HMMEIOTCS B IPaKTHKE
MIPUMEHEHHST OTJENBHBIX (UPM U TPO(GHIBHBIE TPOBO-
JIOKH.

IlpuHuun [edcTBUS KaHATHOW NWIBI OCHOBaH Ha
00pa3oBaHNM TIPOIMIOB B MAacCHUBE MOJ BO3JCHCTBHEM
CTIBHOTO KaHaTa 1 abpa3nBa, MOAaBaeMOTO MO HETO BO
BpeMsi IBIKeHUS. IIoAroroBka MOHOJIMTOB 3HAYUTEIb-
HBIX OOBEMOB TMpH MHUHHMAJIBHBIX TpyAO3aTparax
obecrieunBaeT BO3MOKHOCTD €ro IHUPOKOr0 IMPUMEHEHUS
Ha Kapbepax.

ApMupoBaHHasl KaHaTHas MHJIA MPEACTABISIET COO0M
CTaJbHOM KaHAT, CBUTHIM W3 6-7 HUTEH, SBISIONTUNCS
Hecyllel KOHCTPYKIMEH, C Haca)keHHBIMH Ha HETro
PSXYIIMMH 3JIEMEHTaMH B BHJIE BTYJOK. TBEpmo-
CIUIaBHBIE PEXKYIINE 3JIEMEHTHI BBINONHSAIOTCA B BHUIE
KOHHYECKUX BTYJIOK.

ATMa3HBIe pEXYIIUe SIEMEHTHI IIPEICTaBIIOT COO0H
UWIAHAPUYECKUE BTYIKH, (JumHOW okoso 10 mm), ¢
HapyXHbIM ¥ BHYTPEHHHM JHAMETPOM, COOTBETCTBEHHO,
10 u 5 mm, nepedepusi KOTOPHIX MOKPHITA aJIMa3HBIM
cioeM. B 1ensx CHWXeHHs JUHAMHYECKUX Harpy3ok Ha
KaHaT M pEXYIHE DIEMEHTHl, B KOHCTPYKIHHU
IPEeIyCMOTPEHO dYepeloBaHHWE alMa3HBIX BTYJIOK C
PE3MHOBBIMH WIIM JIATYHHBIMU BTYJIKAMH, JUIMHOHM 25 mm,
JaMeTp KOTOPBIX MEHbIIIE AUaMeTpa alMa3HbIX BTYJIOK.
B kadecTBe pazleNMTENBHBIX 3JIEMEHTOB TaKKe IPH-
MEHSIIOTCSI CTaJIbHBIC TIPYKUHBI.

Kanar coemuHsieTcss B KOJNBLEBOM KOHTYpP HOCPEN-
CTBOM BHMHTOBOH Mapbl WM HOXHBIX BTYJIOK. KaHaTHBIC
aJIMa3HbIe MHJIBI MOTYT BBIITYCKaThCsl B BHUJIE OTPE3KOB -
MOAYJIEN [UIMHOM 10 5 m KaKIpli, TaK U JJIMHAX OTPE3-
koB (30 mm). B ciny4yae npumeHeHHs: OTPE3KOB - MOJY-
Je BO3MOXKEH HMX MOHTaX (COenUHEHHE) B EIMHBIN
KOHTYp TpeOyemoii mmHbel. Hambomee pacmpoctpan-
éHHas JuinHa kaHata 25 - 30 u 15 m npuHuMaercs, cooT-
BETCTBEHHO, TPH MPOM3BOJICTBE MOOBIYHBIX padOT W
pacIoBKe OJIOKOB.

Henocratkamu kaHaTHOM MWJIBI SBISIOTCA CE30H-
HOCTb B paboTe H pE3Koe CHIDKCHHE IPON3BOIH-
TENPHOCTH TPH HAIWYAK TBEPABIX BKIIOUCHHH W
TMIOBBIIIIEHHOHN TPEIINHOBAaTOCTH MacCHBa.

JlenTOUYHAA MMIa MPEACTABISET COOOM AIACTUUHBII
WHCTPYMEHT B BHJE TOHKOH CTalnbHONH OECKOHE4HOM
JIEHTHl (KOpITyca), PeXYyLUIMMH DJIEMEHTaMH KOTOPOU
SBIISIIOTCSL ajiMasbl, KpeIui€HHbIe Ha pabouyeill KpoMKe
nwibl. JJaHHBIH WHCTPYMEHT, Kak NpPaBHIIO, SBISIETCS
paboynM OpraHoM JICHTOYHOIWIBHBIX CTaHKOB U
MIPUMEHSAETCS B OTpaHMYCHHBIX MacmTabax IpH pac-
MMIOBKE OJIOKOB Ha 3aroToBKe. B Hamiell crpaHe He
Hameén pacHpoCTPAHEHUS BCJIEICTBHE HEBBICOKOTO
pecypca JEHTHI M HEBO3MOXXHOCTH WCIOJIb30BaHUS
WHCTPYMEHTa B MHOTONMJIBHBIX KOHCTPYKLIMAX CTaH-
KOB.

Jlo6b1ua GJIOKOB € TIOMOIIIBIO THAPOKINHBEB.

B mnocmennee BpeMsi ans  MeXaHHM3alUH OTPHIBA
OJIOKOB OT MacCHBa CTajJH NPUMEHSTHCS 3aKiaJHble
KIMHBSI C THIPABIMYECKHM MPUBOJOM, MpPU KOTOPOM
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HanpaBJeHHBI pPackojl 1O HaMEUYEeHHOMY KOHTYpPY
OCYIIECTBIISICTCS] TIPH TPYIIIOBOM W CHHXPOHHOH pabote
HECKOJIBKUX THAPOKIHHBEB.

JeiicTBuE TUAPOKINHA OCHOBAHO Ha TOM, YTO MAcJo,
I0JJaBaeMoe uepe3 PEeCHBEP M 30JIOTHUKOBBIN pacripere-
JUTENh B €ro IMJIMHAP, COOOIIAaeT IOCTYIaTeNbHOe
JBIDKEHUE TTOPIIHIO CO IITOKOM, MEPEXOSMIIMM B KITHH.
Knue pasgBuraer  peccopbl-IIEUKH, 3aKpeIuiéHHbIE
COE/IMHHUTENFHBIM YIIOPOM M KOpIycoM. MakcuMalibHOe
JaBJIeHHE Ha MEYKax THAPOKINHA qocTturaet 50 T.c.

[MogroroBka O70Ka K OTPBIBY 3aKIIOYaeTcs B
npe/BapuTeIbHOM OOypHPOBAaHMM Yy4acTKa MepIeHIn-
KYJISIpHBIMH IIITypaM# auameTrpoM 42-50 mm, 3akjajake
THAPOKINHBEB B IIITyPHI ¥ BKIIOYCHUH MACIOCTAHIIHH.

PaccrosiHne Mexny mimypamu IIpd 3TOM  yBENH-
yuBaercs 10 30-55 cm. ['uIpokiInHbS, TpUMEHIEMBIE KaK
CPEZICTBO MEXaHH3aIWHM IIPH MPOU3BOJCTBE JOOBITHBIX
pa0oT, TO3BOJAIOT YBEJIWYUTH PACCTOSIHUE MEXIY
mmypaMu Oojiee 4eM B 7 pa3 MO CPaBHEHUIO C
OYpOKJIMHOBBIM CIOCOOOM TOOBIYH, YMEHBIITUTH O0BEM
OypoBBIX pabOT M BpeMsi Ha BBIKAIbIBAHHE OJOKOB M3
MaccHBa.

BypokniHoBo#t crocod mo0buu. OTHeNnbHbIE MECTO-
POXIIEHHUSI, CIIO’KEHHBIE MPaMOpaMH BBICOKOH MpPOYHOC-
TH, OTpabarhiBaloTCs OYpOKIMHOBBIM criocobom. Ilox-
TOTOBKa OJIOKOB K BBIEMKE COCTOMT U3 JBYX B3aHMO-
CBS3aHHBIX oOmepanwii, OypeHus psaga CONMKCHHBIX
HITYpOB MO HaMe4YaeMOW JIMHHM OTKOJIA W KJIMHOBBIX
pabotr. bypeHue MIIMypoB OCYIIECTBISIETCS pPYYHBIMU
nepdoparopamu [1P-24, TTP-25, TTP-30 u np.

3arpaTel BpeMeHn Ha OypeHue nocturaior 80% ot
o0IIMX 3aTpaT Ha IIOATOTOBKY OJIOKOB, CMEHHas
MIPOM3BOANTENBHOCTS OypHIIBbIINKA MTPU OYpEeHHH TOpH-
30HTAIBHBIX M BEPTHKAJIBHBIX IIITYPOB COCTaBISIET,
COOTBETCTBEHHO, 15-20 u 25-35 m. K mpeumymiectBam
OypOKIMHOBOTO criocoba M00bIYM MpaMOpHBIX OJIOKOB
OTHOCSITCS. TPOCTOTa, MOOWJIBHOCTb, MaKCHMAaJIbHOE
UCIIONIb30BaHHE E€CTECTBEHHBIX TPEIINH, BO3MOXKHOCTh
paboT NpH CIOXKHBIX T'OPHO-TE€OJOTMYECKHX YCIOBHUSIX
MECTOPOXKICHHS, BO3MOXKHOCTH OTOOMKH OJIoKa 3HAYH-
TENBHBIX pa3MePOB TPH JIF000H MPOYHOCTH Mpamopa.

Henocratku - ucronb3oBaHUE PydHOTO TPy[a, 3aTpa-
TBl BPEMEHH Ha KJIMHOBBIE DPabOTHI, HU3Kas IPOU3BO-
JUTENFHOCTD, BBICOKAs Ce0ECTOMMOCTh JTOOMBaEMBIX
0JI0KOB, 3HAYUTENbHBIE MTOTEPH MOJIE3HOTO UCKOIIAEMOIo
TIPY BBIKIBIBAHWH.

-

BypoB3psiBHOIT crioco6 moObram  GiokoB. B moc-
JeHUEe TOoAbl Onarosapsi yCWIMSAM HUHCTHTYTOB: [ 'opHOM
mexanuku uMm. [.A. Iymaykumse AH Pecny6nuku
I'pyzun, T'mapocneunpoext, BHUIIMM cTpomceipss,
Taml'TY u ap. HeKoTopoe pacnpocTpaHEHHE MOTydusa
JnoObI4a OJIOKOB C NPUMEHEHHEM B3pBIBA IETOHHPYIO-
IIEro IIHypa B IITypax.

[MpeumymiecTBOM 3TOro MeToAa OTOOMKH SIBISIETCS
BBICOKasi MPOU3BOAUTENHHOCTb, BO3MOXKHOCTH JOOBIYH
OJIOKOB 3aJaHHBIX Pa3MEpOB, HU3Kas CeOECTOMMOCTh H
TPYILOEMKOCTBIO PabOT, MOOMIBHOCTH, BO3MOKHOCTBH
JOOBIYM OKBApIIOBAaHHOTO MpaMopa.

OTO AemaeT ero BechbMa MEpPCIEKTHBHBIM, HECMOTPS
Ha OTCYTCTBHE CIICIMANBHBIX OYPOBBIX KOMIUIEKCOB M
OypeHwue MITypoB MaJONpPONU3BOUTENLHBIME NEphopaTo-
pamu.

Henocrarok - gononHUTENbHBIE PaOOTHI, CBSI3aHHBIE
C TpOXOAKOH BpyOOBOW MIEIM IO IIOAOLIBE YCTYIIa,
OCYIIIECTBIIIEMBIX OJJHUM U3 [IEPEUHCICHHBIX CIIOCOOOB.

Tepmudeckuit ciocob no0sran. TepMudeckuit criocod
pa3paboOTKK TO3BOJIAET HCIIOJIB30BaTh B  KadecTBe
HCTOYHMKOB TEIlIa pa3JInuHbIe CIICIUABHBIE YCTPOiicTBa
(37eKTprUYecKne HarpeBaTeNd, OJJICKTPOHHBIE ITYIIKH,
Ja3epbl, YCTAHOBKH JUIS IPOKUTaHMUs, TUTa3MOBBIE PE3aKn
u 1Ip.).

Bce npyrme cmocoObl TepMHUYEcKOl pa3paboTKu
TOPHBIX TIOPOJ] HAaXOAATCSI B CTaauM J1abOpaTOPHBIX
9KcrepuMeHToB. KOMOWHHMpOBaHHBIE CIIOCOOBI IOJTO-
TOBKH TOPOA K BBIEMKE BKIIOYAIOT B Ce0S HCIIOIb-
30BaHHE HECKOJIbKMX, OTMEUCHHBIX BBIIIE, TEXHOJIOTHH
OTOOMKH.

ITpu mpou3BOACTBE BCKPBHIIIM KM TOPHO-KAMEHHBIX
paboT Ha Kapbepax HEPYAHBIX MaTEPHAIIOB BO3MOXKHO
NPUMEHEHNE Pa3HOOOPa3HBIX TEXHUYECKUX PEUICHUH B
YacTH pa3pylleHHs IOpoJ B KOHTYpe OTKoJa Ha Oase
HCTIOJIB30BAHUSI CIIOCOO0OB M METOJ0B OTOOWKM OTMEUEH-
HBIX BBILIE.

Takum 00pa3om, Tpu BHEApeHHH crocoda Jo0bIYU
OJIOKOB C TIOMOIIBI0 KAMHEPE3HBIX MAIIWH, apMHUPOBaH-
HOH KaHAaTHOW MMJIBI, JOOBIYM OJOKOB C ITOMOIIBIO
THAPOKIMHBEB, OYPOKIMHOBOTO, OYpOB3PBIBHOTO U
TEPMHUYIECKOTO CIIOCOOOB  OOBIYM MPAMOPHEIX OJIOKOB,
3¢ PeKTUBHOCTD pabOTHl YBEINYMWIACH Ha ABAALATH ISITH
MPOLIEHTOB, YTO TIO3BOJIMJIO 3HAYUTEIBHO COKPATHUTh
pacxonpl mpu pa3paboTKe MPaMOPHBIX MECTOPOKACHUN
Y36ekncrana.
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COCTOAHUE, NMPOBJIEMbI 1 NYTU PACLUMPEHUA
MWUHEPAJIbHO-CbIPbLEBOW BA3bl 30J/10TA

Y3BEKUCTAHA

AxbapoB X.A., npocheccop kacpeapb! «eonorus NonesHbiX UCKonaeMbIX 1 pa3eedoyHble paboTtbl» Tawl TY, akagemuk AHPY3, OOKT. reon.-

MWH. HayK

Magolada sanoat sohalarida qo’llaniladigan oltin elementining asosiy xususiyatlari, umumiy masalalar va uning
fizika-kimyoviy xossalari ko’rib chigilgan. O zbekistonning oltin konlari, Respublikaning solishtirma ruda boyliklari,
ushbu tarmoqdagi xom-ashyo zahiralari miqdori, shuningdek O zbekiston va chegaradosh O rta Osiyo daviatlari oltin
konlarini o ’rganishning ososiy bosqichlari hagida ma'lumotlar keltirilgan.

Tayanch iboralar: oltin elementining asosiy xususiyatlari va uning fizika-kimyoviy xossalari, O zbekistonning oltin
konlari haqgida ma'lumotlar, O ’zbekiston va chegaradosh O’rta Osiyo davlatlari oltin konlarini o ’rganishning ososiy
bosgqichlari, turli foydali gazilma konlarini qidirish, oltin qazib olish sanoati korxonalari.

The general questions and general characteristics of gold element, its physicochemical properties and application in
industryconsidered in this article. Reduced the information about Uzbekistan’s gold deposits, specific ore-richness of
Republic, value stocks of raw materials inventory in this industry, as well as the main stages of thegold deposits study in
Uzbekistan and neighboring Central Asian countriesconsidered in this article.

Key words:general characteristics of gold element, its physicochemical properties,the information about Uzbeki-
stan’s gold deposits, the main stages of thegold deposits study in Uzbekistan and neighboring Central Asian coun-

tries,exploration of various minerals, gold mining company.

Oourue cBenenus. B skonomuke Pecryonmuku ¥Y30e-
KHCTaH TOPHOJOOBIBAOIIAS POMBIIUICHHOCTD SBIISETCS
OHOM W3 BEAYIIMX CTPYKTYPOOOPa3YIOIIUX OTpacIei,
OCHOBaHHBIX Ha MOIIHOW MHHEPaIbHO-CHIPhEBOI 0aze
Pa3BeaHHBIX U Pa3BEIBIBAEMBIX MECTOPOKICHUH Pa3iIHd-
HBIX TIOJIE3HBIX MCKOIMAEeMBIX, OCOOCHHO 30JI0Ta. 30JI0TO
SIBISIETCST  TPOQMIUPYIONAM ~ AJIEMEHTOM, 3TO  PEIKO
BCTpEUaroIuiicss MeTal B pupose, Oiarogaps ero Gusu-
KO-XMMHYECKIM CBOMCTBAM M TEOJOTHYECKHM YCIOBHSAM
pa3MeIIeHus.

YeoBeUEeCTBO HAYYHIIOCh HCIOJIB30BAaTh 3TOT Me-
TaJUl elle Ha 3ape LMBWIN3alUK. [1epBOOBITHBIN YenoBeKk
MIPOCTO HAXOAWT 30JI0TO TIOA HOTaMH B BHIE SPKHUX Ka-
MEIIIKOB - B TIECKE, Ha THE PeK U PydbeB. M3 HEr0 MOXKHO
OBUTO JeaTh MPOCTEHINE MpeAMETH 03 IPHMEHEHUS
OTHSI Y TTaBKH.

B »HIMKIONEIMH 30J10TO 3HAYMTCA: AU, OTMEYaeT
M.C. CarmueBa [1], XuMudecKkuii SIIEMEHT MIEPBOH TPYTI-
nbl [lepuoguueckoit cucrems! JI.M. MengeneeBa; aTtom-
HBII HOMep 79, atomHass mMacca 196,9665, Tsokenbrii me-
TaJjl JKENTOro I[BeTa, MMEET HECKOJIBKO HM30TOIOB, HO
YCTOWYMBBIM SIBJISICTCS JIMIIL OJWH H30TON C aTOMHOMU
Mmaccoii 197.

Bmecre ¢ menpto m cepeOpoM 30510TO 00pasyeT B
MIepBOH TpymIe 0co0yI0 MOATPYIIIY AJIEMEHTOB, UMEI0-
IMX B CHIIy OOIMIMX YepT CTPOCHUS MX aTOMOB MHOTHE
CXOKHE XHMHUYCCKHE CBOMCTBA. JTa Tpuana CBs3aHa U
T€OJIOTHYECKAM POJACTBOM: B TPHUPOJIE 30JI0TO TIOUTH BCE-
IZ1a COCYIIECTBYET ¢ cepeOpOM M BO MHOTHX CIydasx C
MeJIbI0, YaCTO BCTPEYAETCS] B MEAHBIX U MOJTHMETaJLTHIe-

CKHX pyJax ¥ J00bIBaeTCs U3 HUX B KAYECTBE MOIYTHOTO
npoxykra. OnpenesieHHble XUMHYECKHE YEepPThl POIHAT
30JI0TO C METAIAMH, PACIIOJIOKEHHBIMHA C HUM B OZHOM
psiny Ieproanueckoii cucTeMsl - ocMHUEM, HPUIMEM H ITa-
THHON. DTH TPU METajIa BMECTE C PYTEHHEM, PaiueM U
TIaJUTaIEM TOXKE Ha3bIBAIOT OJIAarOpOIHBIMH METaJUTaMH B
CHJTy MX XUMHUYECKOH MHEPTHOCTH, OCOOCHHO HEOKHCIIsIe-
MOCTH.

Xumu4eckass HHEPTHOCTb 30JI0Ta MUMEET HCKIIoue-
Hust. HepacTBoprMoe B GOJIBIIMHCTBE KHCIOT, OHO pac-
TBOPSIETCSI «IIAPCKOM BOJIKOW» - CMECHIO COJISTHOW M a30T-
HOM KHUCIIOT.

PacTBOpHMOCTS 30J10Ta B IMAHUCTOM HAaTPHHX U L(Ha-
HHUCTOM KaJIH SIBJISIETCS] OCHOBOM Tpoliecca MUaHupOBa-
HUSI - TJIIaBHOTO TPUMEHSEMOT0o HBIHE cIloco0a M3Biede-
HUSI IParoleHHBIX METAJIIOB U3 PYAbI.

30/10TO - 04eHb MATKHUI IUIACTUYHBIA METaJII, 00J1a-
JaeT TOYTH OE3TPaHWYHON KOBKOCTBIO, MOXET OBITH
MIPEBPAILEHO B TOHYAMNIIIYIO, TOYTH MPO3PAUYHYIO IUIEHKY
U B IIPOBOJIOKY TOHBIIIE YEIOBEYECKOTO BOJIOCA. 30JI0TO
XOpOLIO TPOBOIUT TEIUIO U 3JIEKTPUYECTBO, IUIABUTCS
npu 1064° C. Ero miotHoCTs (ye/bHbI Bec) - 19,3 r/em’,
Y JIMIIb METaJUIbl IJIATHHOBOM I'PYNIBI TsDKEJIee 30J10-
Ta.

Kax n3BecTHO, 30JI0TO COAEPXKUTCS B TI0YBE, TOPHOU
TIOpOzie, MOPCKOH BOJIE, HO KOHLIEHTPALUS €T0 - HUYTOX-
Ha. B cpennem B 1 T BemecTBa 3eMHOM KOPBI COAEPKUTCS,
10 COBPEMEHHBIM OIIEHKaM, OKOJIO 4 MT KeITOro MeTan-
na. JIFOOOTBITHO, 9TO METEOPHUTHI OOBIYHO 3HAYUTEIHEHO
Ooraue 30JI0TOM, YeM 3€MHasI KOpa.
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[Tockonbky moylaraloT, 4YTO COCTaB METEOPHTOB
Mo1I00eH COCTaBy LEHTPAJIBHBIX YacTel Halllel IuiaHe-
TBI, HEKOTOPBIE YUEHBIE BBICKA3bIBAIOT MPEIIOI0KEHHUE,
YTO B siipe 3eMJIM BMECTE C APYTHMH TSDKEIBIMH MeTall-
JIaMH TIPUCYTCTBYET B OOJIBIIOM KOJMYECTBE M 30JI0TO.
B pa3HBIX gacTIX MHPOBOTO OKEaHa COJEpXKaHUE 30110~
Ta KOJEOIETCs OT THICAYHBIX AOJIEH MWIJLTUTpaMMa o
JECSATKOB MIWIIUTpamMMoB Ha 1 T Boapl. OmHaKoO Mpo-
MBILIVIEHHOTO 3HA4YEeHUs 3TH 3allackl HE HMEIOT, IO0-
CKOJIbKY PEHTa0eNbHbII CII0CO0 M3BJICUEHHS 30JI0Ta U3
BOJI MUPOBOTO OKEaHa B HACTOSIIMH IepuoJ emé He
pa3paboTaH.

Kak otmeuator B.f. 3umanuna u np.[2], HeEcmoTps
Ha CHW)KEHHE MHUPOBOH LIEHBI HA 30JI0TO, 32 ITOCIIEIHUE
IBeHaaarth JieT (ocobeHHo peskoe ¢ 1997 r.) u 3akphl-
THe B KoHIY 1998 r. Gonee ABaAmaTH KPYIMHBIX 30JI0TO-
JOOBIBAIOIINX MPEANPHUSITHH TI0 BCEMY MHUPY B MOCTEN-
HHUE TOJbl IIEHa Ha 30JI0TO Pe3Ko Bo3pocna. MHBecTn-
LUU Ha Te0JIOTOPa3BEIKY U pa3paboTKy 30JI0TOPYIHBIX
MECTOPOXKICHUH yBEIMYHINCh B OOJBLIIMHCTBE CTPaH.
He cocraBiseTr uckmodyenns U Y30eKHCTaH, 3aHUMAlO-
XK BTOPOE MECTO B MHpE IO 3aracaM W MPOTHO3HBIM
pecypcam 30J10Ta, Y4eTBEPTOE MECTO - 110 TOATBEPKICH-
HBIM 3aracaM 30JI0Ta U BOCBMOE - [0 YPOBHIO €T0 JI0-
OBIYM.

ITpon3BOACTBO 30710Ta - OJTHA U3 BAYKHEHIIINX OTpac-
JIel MpOMBIIUIEHHOCTH PecnyOnuku. Y30eknucraH siBis-
eTcs OJHOW M3 BEOYIIHMX 30JI0TOJOOBIBAIOIINX CTpPaH
Mupa. Pacmonarasce Ha OTHOCHUTETHHO HEOONBIION Tep-
putopun (447,4 TIC. KM°), T.€. Ha 0,3% cymm, Y36exu-
CTaH 3aHMMAeT BTOPOE MECTO B MHUPE MO PYIOHACHIIICH-
HOCTH TeppuTopH (26,29 Kkr 30m0Ta Ha 1 KM’ Cymm) u
SIBJISIETCSl KPYIHEHIIUM MHUPOBBIM IPOU3BOJIUTENEM 30-
JIOTa B TEpecueTe Ha MyIIy HaceJeHUs. 3/1eCh HaXOIUTCs
GoJiee TIOJIYCOTHH 30JI0TOPYIHBIX MECTOPOXKICHUH, B T.
Y. TUTAaHTCKUX M KPYNHBIX. Bece 310 BhIIBHTaeT Y30eku-
CTaH B psiA HauOosee OOraThlX PYJOHOCHBIX PErHOHOB
MHpa, U KaK OBIJIO OTMEYEHO, C CaMBIM BBICOKHM KO3(-
(UIMEHTOM 30JI0TOHOCHOCTH Ha EAWHHILYy TEPPUTOPHH
[31.

B V30ekucrane nzBectHO okono 600 mMecTopoxkie-
HUH, PYAOIPOSBIECHUN M TOYEK 30JI0TOM MHUHEpaIu3a-
uun, 144 oObekra yureHbl kamactpamu [ocreondonma
PVY3. Ilo cocrostauto Ha 01.01.08 r. Ha TeppuTOpUHU pec-
MyOJIMKK YYTCHBI 3aMachl 30JI0Ta M0 55 MECTOPOXKICHU-
SIM, U3 HHUX 1O 43 KOPEHHBIM COOCTBEHHO 30JI0TOPY-
HBIM, 6-KOMIUIEKCHBIM (30JI0TOCO/EpKAIINE PY/bl IBET-
HBIX METAJJIOB) U 6 POCCHIITHBIM.

Kak ormeuaror B.A. 3umanuna u np. [2], cpenu
COOCTBEHHO 30JIOTOPYIHBIX oTpabarwiBatoTcs - 15,
pa3Benmansl - 23, pa3BeABIBAeTCA 6 MECTOPOXKICHHUI
30510Ta. I'MaBHOE 3Ha4YeHWE CPeAM HHUX HMMEIT KO-
PEHHBIE MECTOPOXKACHUS 30JI0Ta, PACIIOIOKEHHBIE B
OCHOBHOM B TPEX I'€0JIOT0-3KOHOMUYECKUX paoHax
(I'SP):  Kesuikymckom (Kokmatac, MypyHTay,
MrwoTen0aii, Tpuanma, banmantay, becamanray,
Awmanraiitay, J[layreizray, Amkubyryr, TypOai,
Acaykak, Apucrantay, TamasiOynak u ap.), Camap-

-

kaHackoM (Yapmuran, [yxymcait, IIpomexyrouHoe,
Capmuu, bupan, MapmkanOynak, Kapakyran, AnTeH-
kasraH u 1p.) u [Ipuramxenrckom (Koubynax, Kaiipa-
rady, Kensutanmacaii, Akryprnak, Kaymnsasr, [Tnpmupa0,
I'yzakcaii, Apabynak u np.). B IOxHo-Y30ekucTaHcKOM
u Cynras-YBatickom ['OP mpoMBIIIIICHHBIE MECTOPOXK-
JCHUS] 30JI0Ta TOKa HE HW3BECTHBI, OJHAKO HMEIOTCS
MPEANOCHIIKY ATl MOTy4eHHs MEePBBIX MPHPOCTOB 3ara-
COB 30JI0Ta.

B mepeune 30710TOpyAHBIX O00BEKTOB Y30eKHu-
CTaHa MepBOE MECTO MO MpaBy 3aHUMAET YHHUKAaJb-
HOe MecTopoxjaeHue MypyHTay. OTKpbITHE, pa3-
BEJKa, yCIeNIHas 3KCIUIyaTalHsl 3TOT0 MECTOPOXK-
JICHUSI BBI3BIBAET IOCTOSHHBIH HMHTEpEC TI'e0JOTOB,
TOPHSKOB, TEXHOJIOTOB W MpeANpUHHUMATENel Bcex
CTpaH.

Kpome Hapowmiickoro I'MK, Bkitogaromero B ceodst
I'M3 1, 2 u moctpoerHoro B 1996 r. I'M3-3 nHa 6a3ze
pa3BeJaHHBIX 3allacOB MECTOPOKIAEHUH, JEHCTBYIOT
MapmxanOymnakckasi, AHrpeHckas u Yamakckas 3070-
Tou3BJIeKaTenbHble (padpuku, ctpoutcs YapMmuTaHckas
(abpuka. ObecnieueHHOCTh MPEANIPUATHI 30I0TOA00bI-
Balollell MPOMBIIUICHHOCTH, 3aracaMi [0 pPa3HbIM
OLIEHKaM - BBICOKasl, YTO CBUJETEIBCTBYET O OyIymiem
TOPHOJOOBIBAIONICH 30JI0TOPYJHOH HPOMBIIIIEHHOCTH
Y36ekucrana.

OcHOBHBbIE 3Tanbl H3yYeHHUs 30JI0Ta Y30eKkucra-
Ha. Hammawme 301moTa, cepedpa U MIaTHHOUIOB B Y30eKH-
cTaHe OBIIO M3BECTHO C JaBHUX BpeMeH. B mpuramkeHT-
ckoM patione 10 XII Beka mura riiaBHEIM 00pa3oM TIpo-
MBIBKa POCCBINHOIO 30j0Ta. B ®eprane B 3Ty 3HOXY
OBLTIO M3BECTHO TPH 30JIOTOHOCHBIX paiioHa: AKCHKEHT
(upHemHmid Kacancait), Hekan (50 kM roxxnee KyBbr) u
paiion Coxa.

CpenHeBeKOBBIE aBTOPHI OCTaBHJIM OoJiee WIU
MEHEE OIpEeAeNICHHbIE CBEJEHHUS O 30J0TOHOCHOCTH
ropHoro obopamiieHns PepraHsl U MPUTAMIKEHTCKOT'O
palioHa W HesCHbIE YKa3aHHS Ha 30JIOTOHOCHOCTH
Camapkanackoro u byxapckoro paiioHoB. Xopesm
TaK)X€ XapaKTepHU30BaJICS W YHOMHHAJICS OTCYTCTBH-
€M Ha e€ro TepPUTOPHUHU 30JI0THIX U CEPEOPSHBIX Py, a
TaK)Xe AparoleHHbIX KaMHeW. B 3Tu smoxu, BHIOTH
JI0 HAIIECTBHsI MOHT'0JIOB, Hapsiy C TOPHOW MPOMBIIII-
JIEHHOCTHIO Pa3BUBAJINCh 3KOHOMHUKA, HAyKa U HCKYC-
CTBO.

Camble paHHUE T'EOJIOTMYECKHE W MHHEpaJIOTHYe-
ckue HaOmonenust B CpenHell A3uu MpOBEJEHBI I'€HU-
IPHBIMH YYEHBIMH cpelnHeBekoBbs AOy Paiixanom be-
pynuii 1 AGy Anu M6H Cuna. Benukuii actpoHOM, Teo-
rpad, MaTeMaTHK W MEPBBIH MHHEPOJIOT HAIleH CTpaHbI
AOy Paiixan bepyHmii BrepBble H3ydmn (HU3NIECKHE
CBOICTBa MUHEPAJIOB, YAEIbHBIC Beca 30JI0Ta M Aparo-
LIEHHBIX KaMHEH.

IlepBble crnenuanbHble PETHOHAIBHBIE T'€OJIOTHYE-
ckue wuccienoBanus u kapra Cpenueit  Asuu
(Typkecrana) BBINOJHEHBl PYyCCKUMH yueHbIMH V.B.
MymikeroBeiM, I.JI. PomanoBckuMm, B.A. OOpyueBbIM.
Pe3ynbTaThl 3THX HCCIEIOBAHUHN JIETTIH B OCHOBY COBpE-
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MEHHBIX TMPEJCTaBICHUH O T'EOJIOTMYECKOM CTPOSHHUHU
(Tsanp-1ans) Cpenneit A3un, B 4aCTHOCTH Y30eKucTaHa
U CIIOCOOCTBOBAIN BBISIBJICHHIO 30JI0TOPYAHBIX OOTaTcTsB -
00BEKTOB B Y30eKHCTaHe.

BcectoponHee riay0oKoe HM3ydeHHE TEONOTHH Y3-
OekucTaHa W IUIAHOMEpPHBIE NPOTHO3HO-TIOMCKOBBIE
paboThI MO BBISBICHUIO MHUHEPAIBHBIX PECYpCOB - MO-
JIE3HBIX NCKOMAeMBbIX Y30eKHcTaHa, B TOM YHCIIE 30J10-
TOPYIHBIX TPOSBICHUHN, Ha4alUCh B JIBAJLAaThie T'OIbBI
XX Beka.

Hcrtopust pa3BUTHA TEOJOrO-NIOMCKOBBIX, CHEMOY-
HBIX, Pa3BEJOYHBIX PabOT Ha 30JI0TO U IEJEHAIPaBIICH-
HBIX HAyYHO-TEMaTHYECKUX HCCIIEJOBaHUN MOApa3iels-
eTcs Ha YeThIpe JTara:

1-3Tam - oxBateiBaeT 1920-1935 1T. - B 3TOT IIepuo
OCYIIECTBIISIUCH TIOMCKHM Ha 30JI0TO Hapsily ¢ KyCTapHBI-
MH CTapaTeIbCKUMU apTeIsIMH;

2-3tanm - 1936-19451T.- XapakTtepusyeTcsl cucrema-
THYECKUMU U3BICKAaHUSAMU U OTKPBITUSIMHU, COIIPOBOXK/IA0-
IIMMHCSI HHTEHCUBHBIM PacIIMPEHUEM ILIOIIaIei reosio-
ropasBeIouHbIX padorT.

3-3tam - 1946-1955rr. - oTnMuaeTcs yCHICHHEM
TIOUCKOB M Pa3BEAKH 30JI0TOPYIHBIX MECTOPOXKICHHUH C
MIPOBEAECHUEM TeO(PHU3NIECKHUX, NETPOJIOTUIECKUX U MH-
HEepaJIOr0-TeOXNMHYECKNX HayIHO-TEMaTHIECKUX HCCIIe-
JIOBaHUH, KOTOPbIE MPUBEIN K IEPEOLEHKE CTapbIX U
BBISIBJICHUIO HOBBIX MEPCIIEKTHBHBIX PETMOHOB.

4-stam - 1957-19671T.- Y30eknucrad crtail OgHON M3
Beaymux B CHI' u Mupe rocyqapcTB o 3amacaM 30J10Ta
(OTKpBITHE MecTOpoXKAeHHss MypyHTay M CHadd €ro B
TIPOMBIIIJIEHHOE OCBOCHHE).

Takum 00pa3oM, HOBEHIIMI 3Tall UCTOPUH H3y4e-
HUSI 30JIOTOPYIHBIX MECTOpOKAeHHH Y30eKkucraHa Ha-
gaicsi ¢ 60-x ronoB XX Beka MOCJE OTKPHITHS yHHKAIb-
HOTO TI0 3aracamM ¥ HOBOTO HETPaAWIMOHHOTO IO T'eHE3H-
CY MECTOPOXIIEHUs 30J10Ta MypyHTay U cAady ero B 3Kc-
TUTyaTaIMIO JUIsl TPOMBIIIIIEHHOTO OCBOSHHSI.

B mociemyromem OBITM  HadaThHl
MacIITaOHbIe IeJIeBble HayYHO-HUCCIIEOBATEIbCKHE pa-
6otel B HUU u BY3ax reosnorudeckoro nmpoduist u Te-
MaTHYeCKUX ITO/Apa3JeNeHnsIX MHUHHCTepCTBa Te0JI0THI
W OXpaHBl Help Y30eKucTaHa ¢ IeIbi0 BCEMEPHOTO pac-
IIMPEHHS MUHEPaJIbHO-CHIPhEBOH  0a3bl  30J0TO-
noObIBaromieit otpaciu PecrryGimku Y30ekncTaH.

BEICOKMM IOCTIKEHHEM TE€OJIOrOB Y30eKHncTaHa
CTalO OTKPBITHE MECTOPOKAEHHI MypyHTay U APYTHX
KPYIHBIX 00BeKTOB. lleneHanpaBieHHbIE KOMILIEKCHbIE
WCCIIEJOBAHMS IPUBEIH K BBISIBJICHUIO TIPH3HAKOB KOPEH-
HOM 30JI0TOHOCHOCTH MypYyHTayCKOro MECTOPOXKIEHHS B
ropax Oxneiit TamasiTay. OTHOBPEMEHHO OBUTH OTKPHI-
THl HOBBIE 30JIOTOPYIHBIE TIOJII U PYHONpOsiBIeHUS. B
1958r. OBUTO YCTAaHOBICHO MOBEIMICHHOE COJACP)KaHHE
3omota B KokmaTtacckux ropax.

LIUPOKO-

o

B 3upabynak - 3uatauHCKUX TOpax B 1958 T. BBIAB-
neHo Mectopoxaenne Kapakyran. B 1959 r. B ceBepHoOlt
Hypare Ha paHee M3ydaBIIMXCS Y9acTKaX 30JIOTOHOCHBIX
pocchIneil ObUTH yCTaHOBJIEHBI 30JI0TOPYAHBIE IPOSIBIIE-
Hus Karanu u Kapacaii.

B BoctouHom Y30ekucraHe Ha CEBEPHOM CKIIOHE
KypamuHckoro xpeGTa ycTaHOBJIEHBI IpeBHHE BBIPAOOT-
KH ¥ OKOHTYPEHBI OPEOJIbl, pacCessHuUs 3010Ta U cepedpa,
a 1959 r. Obuta Havara neTambHAs pa3BelnKa, a BIOCIEI-
CTBHM MECTOPOXKJCHUE OBUIO INEepefaHO B IPOMBIIILICH-
HOE OCBOCHHE.

3010TO OIMH W3 BaXHEHINX MNPOGOUIHPYIOMIHX
METAJUIOB, UTPAIOIINX BAXXKHYIO POJb B SKOHOMHKE U
MOJTUTUYCCKOMN JKU3HU Y30ekuctana. HecMoTps Ha CHU-
JKCHHE IIEHBI Ha 30JI0TO Ha MEXIYHAPOTHOM PBIHKE 3HA-
YeHHWe 3TOr0 MeTajyla TPYIOHO TEpEeoIeHHUTh, H, IIO-
BUIMMOMY, em€ I0Jroe BpeMsi eMy He OyIeT 3aMeHBI
KaK BCEOOIIeMy 3KBHBAJICHTY LIEHHOCTH.

3agayd u3y4YeHHUS CTPYKTYP 30J0TOPYAHBIX MO-
Jeil 1 MecTOpOKAeHUi. ['€0N0ro-cTpyKTypHBIE HCCIie-
JIOBaHUS BBIIBIIIOT 3aKOHOMEPHOCTH IIPOCTPAHCTBEHHOTO
pa3MeIeHns OpyIeHEeHNsI B HEKOTOPBIX y4YacTKaX 3eMHOM
KOPBI WITH OT/IETBbHBIX T€0JIOTHIECKHX Telax.

Cpenut 0COOEHHOCTEH T'€OJIOTUUECKOTO CTPOSHHUSI Me-
CTOPOKICHUH M PYJHBIX IOJIEH, ONPENEIOIIX METOIN-
Ky MX ITOWCKOB M Pa3BEAKH, BEAYILLYIO POJIb UTPAIOT CTPYK-
TypHbIEe (haKTOpbl pa3MelIeHUs] OpyAeHEHUs], KOTOpbIE OI-
penenstor GopMy, pa3Mephl U YCIIOBHS 3aJeTaHns PyJHBIX
Ten. [loaTOMy BaXKHO HENPEPHIBHO MPOBOAWTH TEOJIOTO-
CTPYKTYPHBIE HCCIICTIOBAHHS.

Ha BaXXHOCTb CTPYKTYpHBIX MCCIIEIOBAaHUN B U3y4YEHUN
YCIIOBUI pa3MEIIeHUsT OpYACHEHHs OOpaTIii BHUMAHHUC
AH. 3aBapunkuii, B.A. O6pyueB, A.E. ®epcman, 'l
ASKTHpeH, oT4epKruBasi 0COOYI0 POJIb CTPYKTYpPHOI Teo-
JIOTUU TP TIOMCKaX CKPBITHIX MECTOPOXIICHUH, OHH OT-
MeYJald, YTO OCHOBHAs OCOOCHHOCTh B IPUMCHEHHH
CTPYKTYPHOU T€OJIOTUH NPH MOMCKAX CKPBITBIX MECTOPOXK-
JICHWH 3aKJTFOYaeTCs B HEOOXOIMMOCTH COUYETaTh YIITyOseH-
HOE MCCIIeIOBAaHIE W3BECTHBIX MECTOPOKICHUI C M3YUCHH-
€M T'e0JIOTHH OOJIBIIIOTO PErroHa.

KoHkpeTHast 3amaua B OOJBIIMHCTBE CITydacB Oyner
CBOZIUTECS K TOMY, YTOOBI OIPEIEITUTE TIOJIOKEHNE H3BECT-
HBIX JIOKAJIBHBIX PYIOHOCHBIX CTPYKTYP CpEeIH TeoIornye-
CKHMX CTPYKTYp PETMOHAILHOTO MaciTabda u Ha 3TOH OCHO-
BE YCTaHOBHTH, B KaKMX MECTaX BO3MOXKHO HaxXOKIICHHE
TaKHX K€ CTPYKTYP, B KOTOPBIX MOTYT KOHIIEHTPHUPOBATHCS
HE BBIXOJAIIME Ha TIOBEPXHOCTh PYAHBIE Tella M MECTOPO-
HKIICHUS.

[lonckn CKpBITBIX MECTOPOXKIEHUN CONPSDKEHBI C
KPYIHBIMU KAaITUTaJIOBIOKEHUSIMH U OOJBIINM PHCKOM,
TI0O9TOMY MIX OpraHM3alysi BO3MOXKHA TOJIBKO Ha 0ase mpa-
BWJIBHO TTOCTABJICHHBIX T€OJIOTMUECKHMX MCCIIEI0BAaHUH H, B
TIEPBYIO OYEpPe/ib, CTPYKTYPHO-TEOIOTHIECKOTO U3YUEHHSI.

Toprsit
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I'eonormueckue CTPYKTYpbl ONPEAETSIOT  YCIOBUS
JIOKAIM3AIMH, MOP(OJIOTHIO, CTPOCHUE PYIHBIX TEN, SIBI-
I0TCS BaKHBIMU 3JIEMEHTAMH ISl TO3HAHUS UX TeHe3Hca
U MIPaKTUYECKON oLleHKU. VX uccnenoBanue, Kak OTMEYaeT
B.. CMupHOB, TIpeICTaBIsICT BAKHEHUIIINIA SIIEMEHT M3yde-
HUS IPUPOJIBI HIOTEHHBIX PYJHBIX MOJIEH U MECTOPOXKIe-
HUH, OMHAKOBO B)KHBIN KaK AJIsI TOHMMAaHUS UX TeHEe3H-
ca, TaK M JUIs OLIEHKHM UX NPOMBIIIIEHHOIO 3Ha4eHUs. Yc-
1eX B MPOBEICHUH Pa3BEIOYHBIX paboT U Jajiee IIaHo-
MEpPHOW 3KCIITyaTallud MECTOPOXKJIECHUH BO MHOTOM 3a-
BHUCHUT OT TOT0, HACKOJBbKO MPABUIBHO MOHITHE OCHOBHBIE
YEPTHI T€0JIOTMUECKON CTPYKTYphI paiioHa B LIEIOM, PYI-
HOTO TI0JISl M OT/AENBHBIX PYIHBIX TEI.

B.M. Kpeiitep orMeuaeT 0c000 BaXHYIO POJIb U3Y-
YEeHUs] CTPYKTYp Ha BCEX CTaAMsIX I'e0JI0ropa3BeIOYHBIX
paloT, OT MOUCKOB BO BpEMs MPOU3BOJCTBA MEJIKOMAC-
mTaOHOM reoIOTHYECKOi CHeMKH U JI0 SKCIUTyaTalliOHHOM
pa3Benku. be3 npaBmIbHONM pacmmpoBKH T€0IOTHIECKO-
TO CTPOEHMS paioHa, PO CTPYKTYPHO-TEKTOHWYECKNX,
JIUTOJIOTO-TIETPOrpaMIecKiX U JPyruX (akTopoB, KOHTPO-
JIMPYIONMX OpYJCHEH!s, HeNb3sl 3(PEKTHBHO BECTH pa3Be-
Ky MECTOPOXKICHHS M CKOJBKO-HHOYZb 00OCHOBAaHHO OIIpe-
nemuts ero nepcriektuBbl. ©.M. Bomsgcon ormedaer oco-
OyI0 BaKHOCTB CTPYKTYPHBIX HCCIIEIOBAHHUH TIPU pa3BeaKe
U 9KCILTyaTaluu MecTOpoxIeHuH: «IlockombKy n3yueHue
CTPYKTYp PYIHBIX TOJEH W MECTOPOXACHUH OOBIYHO
COIIPOBOKIAET Pa3BEIKy M AKCIUTyaTallMI0 MECTOPOXKIe-
HUH, BBIABICHHBIE 3aKOHOMEPHOCTH Cpa3y ke MpoBeps-
JOTCSI OIIBITOM, MPAKTHKOM M OYEHb YacTO CTAHOBATCS
JOCTOBEPHBIMHU CBEJICHUSAMH, UMEIOIINMH 3HaYE€HHE 00b-
€KTUBHBIX MCTHH. B pe3ynbTare 3TOro neTaabHO MpoBe-
JICHHBIC CTPYKTYPHBIE MCCIICIOBAHMS OKA3bIBAIOT HEOIE-
HUMYIO YCIIyTy TOpHOH mpoMmbiieHHocTnY. E.A. Panxke-
BUY YKa3blBaeT Ha HEOOXOIMMOCTh TPOBEICHHS CTPYK-
TYPHBIX HCCJIEIOBAaHUN MPH MOMCKAX CKPBITOTO OPyAEHE-
Hust. OHa otMmedaeT: «IIpm mOMCKax CKPBITOTO OpyAeHe-
HUSl BO)XHYIO POJIb UTPAIOT M CTPYKTYpHBIE 3JIEMEHTHI,
CBOJIbI AHTHKJIMHAIIM, KyIOJI00Opa3Hble OpaxHCKIaaKH,
OCOOCHHO TIPH YCIOBHH SKPaHWPOBAHUS OPYACHEHUS
MaJIONIPOHUI[AEMBIMH TUIOTHBIMH OPOJAMM».

V3yueHne CTpyKTYpHBIX YCIOBHH PyI000pa3oBaHus -
OJTHO M3 OCHOBHBIX HANpaBIECHHUH B YYEHHH O PYIHBIX Me-
CTOPOXKIECHHUAX. DTU YCIIOBHS ONPENEISIIOTCS B3aMOIEHCT-
BUEM KOMIUIEKCA HJIEMEHTOB TI'€OJIOTMYECKOrO CTPOCHUS
JIAHHOTO Y4acTKa 3€MHOW KOPbI IIPH KOHKPETHBIX TITyOHHE
u temneparype. COOTBETCTBEHHO, UCCIIENOBAaHUS B 3TOM
HaIlpaBJIeHUH OCHOBBIBAIOTCS HA PACIIM(POBKE CTPYKTYD
KOHKPETHBIX 30JIOTOPYAHBIX MOJIEW U MECTOPOXKIECHHUH.

Takme paboOTBl HUMEIOT OOJIBIIOE TEOPETHUECKOEe
3Ha4YeHHE U UIPAIOT CYLIECTBEHHYIO POJIb B IMTO3HAHUU
IpoLeccoB pyaoodpazoBanus. OHH CIIy)KaT OCHOBOH s
pelIeHNs] MHOTMX INpPaKkTHYECKUX 3a4ad, CBS3aHHBIX C
MOUCKaMH, Pa3BEIKOM M AKCIUTyaTalel 30J0TOPYIHBIX
MECTOPOKICHUI.

-

VYueHbIMH pa3paboTaH TEKTOHOPH3MYECKOW METOI
WCCJIEJIOBaHNSI TEOJIOTHUECKUX CTPYKTYp, KOTOPBIA Ha-
YaJl WCIIOJIb30BAaThCS IPH M3YUYEHHH CTPYKTYpP 30JI0TO-
PYIHBIX TTOJIEH M MECTOPOXKICHHUM.

Bonpimoe BHUMaHME YOENSETCS HW3YYEHHIO DPasiio-
MOB M MX CHCTEMAaTHKe I0 Maciirabam, UCTOPHU pa3BH-
TUA U cTpoeHuto. JleranbHble ucciaenoBanus B.d. Yep-
ueimena 11.A., Hlextmana u np., B.A. Hesckoro, 10.C.
[uxuHa T™OKa3ald, YTO BHYTPEHHsA CTPYKTypa pasiio-
MOB CYIIECTBEHHO pa3jiMiyHa HAa OTHOCUTENBHO IIPHOT-
KPBITBIX M IPUTEPTHIX MHTEPBANIaX.

Takum 00pa3oM, KaK SIBCTBYET U3 BBIILIEH3JI0KEHHO-
TO, B OOJIBIIOM 00BEME BBHITIOJHSIOTCS HAyYHO-HCCIIE/I0-
BaTEJIbCKUE ¥ TPOM3BOACTBEHHO-TEMATHYECKHE PaOOTHI
M0 COBEPLICHCTBOBAHUIO CYIIECTBYIOIIUX U pa3paboTke
HOBBIX METOAMK CTPYKTYpHOTO aHaJHM3a YCIOBHH JIOKa-
JIM3ALUH 30JI0TOTO OPYICHEHHS.

Hanbonee BayKHBIMU SIBISIOTCS M3YYEHHE U OIEHKA
PYZOKOHTpOIUPYIOMUX (hakTopoB. CTPyKTypHBIE HCCIIe-
JIOBaHMS PEIIAIOT OCHOBHYIO 3aJIady - ONPEIEIISIIOT yCIIo-
BUSI 3aJI€TaHys, pa3Mepbl 1 MOP(OIOTHIO 30JI0TOPYTHBIX
Tl

OTH HCCleoBaHus JOJDKHBI OBITh IIeIeHarpaBieH-
HBIMH M MX KOHEYHBIM PE3YJIbTaTOM JOJDKHBEI OBITH Jie-
TaJIbHBIE TEO0JIOrO-TIPOTHO3HBIE KapThl C BBIJEICHUEM
YYaCTKOB JUIS TTOCTAHOBKH ITOMCKOBO-Pa3BEIOYHBIX pa-
00T Ha 30J10TO.

IIporHno3upoBanue opyaeHeHHs] - HAYYHO-TIPUK-
JagaHoi npouecc. I[Iporecc BBIOJIHEHHS T€0JI0TOpa3Be-
JOYHBIX pabOT MO BCEM BHJAM TBEPHBIX IOJE3HBIX HC-
KOIIAEMBIX COCTOMT B IIOCJIEAOBATEIbHOM YKPYHMHEHUHU
MaciTada reoJOrHYecKUX UCCIEeIOBAaHUN U CONMPOBOX-
JlaeTcsl IPOTHO3HOM OLIEHKOW TEPCIEKTUB TePPUTOPHU
Ha KaXXJOM M3 3TaloB; OT PETHOHAIBHBIX reodusnde-
CKMX WIH TEOJIOTOChEMOYHBIX paboT MacmTada
1:200000 x MOKaJBHBIM W JETAJIbHBIM padoTaM Ha mep-
BBIX KBaJIPAaTHBIX KWJIOMETPax IUIOMIAIHN T€OJIOTHYECKO-
IO U3yYCHHUS.

[Ipy BBIMOTHEHUM TEOJOTrOpa3BENOYHBIX PabOT Ha
30JI0TO TMPOMCXOANT TNIAHOMEPHOE MOIyYCHNE M YTOUHE-
HHUE HHPOPMAINH O pa3MEIIEHUH TT0JIE3HOTO HCKOTIAeMO-
TO, ONpEJEISIONIEH HAlPaBIeHHs MOCIEIYIOIIUX TANoB
paboTr. B 3TOM NOHMMaHMM HaydHbBIE TI'€OJOTHYECKHE
U U THUNOTE3bl HEOTHAEIHMBI OT INPOM3BOACTBEHHOMN
JIeSITENIFHOCTA Te0JOTrOpa3BelOYHbIX OpraHu3aluil U
MO3TOMY TPOTHO3WPOBAHWE pa3MEIIEHHs IIOJIE3HOTO
MCKONIAaeMOT0 SIBIISIETCS. HAY4HO-TIPUKIIQJHBIM TIpOLEeC-
coM, 0000IIAIOMNM Ha K)KIBIH MOMEHT HCCIIEIOBaHUS
CYIIECTBYIOIINE 10 00BEKTY Hay4HbIE (aKTbl M HaOIIIO-
JICHUSL.

Criermupuaeckoil 4epToii TeooTHIecKoro oOBeKTa
ABISIETCSI €70 TeTEPOreHHOCTh, MHOTOOOpa3he CBOWCTB,
HEOJHOPOAHOCTh CTPOCHUS, pAa3lIu4usi B TPOSIBICHUU
CYIIIHOCTH. DTO OTHOCHUTCS U K IOJIE3HOMY HCKOIIaeMOMY
U K TEOJOTMYECKHUM IIPU3HAKAM, OIPEACIIONINM €ro
CTPOEHHE, COCTaB, IPOAYKTHBHOCTb.

Mo xakpoMy M3 BO3HHKAIOMIMX HPH NPOTHO3MPOBaA-
HUM BOMpOCA, OOBIYHO HMMEETCSl 3HAYUTENBHOE YHCIO
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BIIOJIHE KOHKYPEHTOCIIOCOOHBIX aJIbTEPHATHB. JTHM H
00BSICHSIETCSI HUTMYME B T€OJIOTHYECKUX MCCIETOBAHUAX
OO0JIBIIIOTO KOJIMYECTBA METOJIOB NTPOTHO3MpOBaHus. B To
e BpeMs 110 OOJIBIIMHCTBY T'€OJIOTHYECKUX IPOSBICHUN
671aropoAHBIX METAIOB XapaKTEPHO HAINYNE JIMHEHHBIX
PYAHBIX WM MUHEPATN30BAaHHBIX 30H, PyIHBIX Tell, KOH-
TPOJIUPYIONIMX WX Pa3MENICHHE T'eOJIOTHYECKUMH TI0-
BEPXHOCTSIMH, 00bEMHOE TIOJIOKEHUE OPYAEHEHUsS B T'€0-
JIOTUYECKOM TIPOCTPAHCTBE, T.€. CTPYKTYPHBIE YCIOBHS
pyZopa3MeIeHus.

JlocTynHOCTh HETIOCPEICTBEHHOTO HAOIIONIEHUsSI Te0-
JIOTUYECKUX M PYIOKOHTPOJIUPYIOMINX CTPYKTYP, BO3MOXK-
HOCTH OOBEMHOTO IIPE/ICTABICHUSI T€OJOTMYECKUX HpH-
3HAKOB M OpYyAEHEHHs B rpaduuecknx JOKyMEHTaX, Ompe-
JIETSTIOIINX JIOCTOBEPHOCTD M TOYHOCTH ITOJICYETa 3aI1acoB,
TEXHUYECKOTO NMPOEKTHPOBAHHUS MX OTPAOOTKH ONPEAEITH-
T BeAyIee 3HAYCHHE aHaIN3a CTPYKTYpPHO-TE€OIOTHYEC-
KHX YCIIOBHH pa3MeIIeHHs OpyICHEHNSL.

WzyueHnne u mnpocnexuBaHHE PyJOKOHTPOIUPYIO-
IIUX U TEOJIOTHYECKUX CTPYKTYp C NOBEPXHOCTU U TOp-
HBIMH BbIpaOOTKaMHM, OIpENeNICHHE IOJIOKEHUSI B HUX
TIOMCKOBBIX TPH3HAKOB W MPOMBIIIUIEHHOTO OPYICHEHUsI-
OCHOBHAsl 3ajada IOWCKOBBIX M T€0JIOropa3BeI0YHbBIX
CTaJ Ui TE0JOTUUECKOTO HCCIIEIOBAHHS.

MertooM H3y4eHHs CTPYKTYp 30JIOTOPYAHBIX IO-
JIel ¥ MECTOPOXKIICHHUH SIBJISIOTCS OOIIHE U CIICIIHAIN3H-
POBaHHBIE T€0JIOTOCHhEMOUHBIE paboThl. Tak netanbHbIE,
reoyorochéMoUHbIe padoTer MacmTaba 1:10000 - 1:1000
OTHECEHBl K TIOACTAAMSAM TIONCKOB H ITOHUCKOBO-
OIICHOYHBIX PadoT.

CoOCTBEHHO T€0JOTHYECKHE BBIPAKAIOTCS] B COCTaB-
JICHUM CXEMAaTHUYECKHX WIIM KOHIUIMOHHBIX TeoJoTHye-
CKMX KapT yKa3aHHBIX MacIITa0oOB C Y4YEeTOM MIaHHBIX
OypeHHs, CTPYKTYPHO-T€OJIOTHYECKUX, T€OXUMHYECKUX,
reoU3N4YecKuX U JPYTUX CIEHaTN3UPOBAHHBIX HCCIIe-
JOBaHUH.

[To GONBPIIMHCTBY T€OJOTMYECKUX MPHU3HAKOB, pac-
CMaTpHBaeMbIX KaK MOTEHIINAIBbHBIE (AKTOPBI PYIOO0TIIO-
XKEHUsI WIN KaK HUCTOYHWK KOCBEHHOW HMH(OpPMAIMH O
HEM, COCTaBIISIOTCS M BOBJIEKAIOTCS B aHAIN3 OOBEMHBIC
Mozenn 00BEeKTa UCCIEIOBaHMS B JOPME KapT, pa3pe3os,
CXeM, MPOEKIINH, CUCTEMATHK Tel U JIp., IOJIyJyaeMbIX Ha
KOKJIOW JaHHOH CTaJuy Ie0JIOropa3BeOYHOro IpoLec-
ca.

B yka3aHHOM HamnpaBiE€HHU 3HAYUTENEH OMBIT CO-
TPYAHUKOB COOTBETCTBYIOUIMX HAYYHBIX MOJpPa3AeIeHHH
locynapcTtBenHoro mnpexanpusitus «HayuHo-
HCCIIEI0BATEIbCKUIT HHCTUTYT MHUHEPAIBHBIX PECYPCOBY
n  1podeccopCKo-Npeno aBaTeIbCKoro CocTaBa
«Kadenps! reosorun moJje3HBIX HCKONAEMBIX W pa3Be-
JoyHbIe paboTeDy PaKyIbTeTa Fe0JIOTHH U TOPHOTO Jeia
TamKeHTCKOro TOCYAapCTBEHHOTO TEXHHYECKOTO YHH-
BepcureTa uMeHn AOy Paitxana Bepynwuii, a Taxoke Koi-
JIEKTUBOB TE€O0JIOTOB IPOU3BOJCTBEHHUKOB M YYCHBIX.
[Ipornosznoii onenke B Macimrade ot 1:50000 mo 1:1000,
T.€. OT CTaJUM IMOWCKOB JI0 JETAILHOM pPa3BeAKH IOJ-
BepruyThl Oojsice 120 pyaHBIX MOJICH M MECTOPOXKICHHIMA
Tanp-11lans u Apyrux ropHOPYIHBIX PaiOHOB.

o

BeieneHHbIe IPOTHO3HBIE TO3WIMK PEKOMEHI0Ba-
HBI IPOM3BOJICTBEHHBIM OPTaHHU3ALMSIM ISl TIPOBEICHHS
Te0JIOTOPa3BEAOYHBIX PadOT Pa3HBIX CTaIui. YcrenHas
TIPOBEpPKa MHOTHX IPOTHO3HBIX ITO3HMILUH pa3BeT0YHBIMU
paboTamMu TO3BOJSET CUNTATH MPUMEHSBIIHECS METOIbI
TIPOTHO3UPOBAHUSI OOBEKTUBHBIMH, TOJHOLICHHO YYUTHI-
BAaIOIINMH TIPUPOIHBIE OCOOEHHOCTH pPa3MELICHUsI Opy-
JICHEHHMs Pa3INYHBIX THIIOB.

WHTepec Hay4HBIX U NMPOU3BOACTBEHHBIX OpraHM3a-
uuit crpan Cpenneit Asun u CHI™ x MeTogam JoKaiIbHO-
IO CTPYKTYPHOTO IPOTHO3MPOBAHUS BBI3BA HEOOXO.IH-
MOCTh 00001IeHHs PaboT O MTPOTHO3UPOBAHUIO 30JI0TO-
PYIHBIX MECTOPOXKICHUH, 10 KOTOPHIM UMEIOTCSI Hanoo-
Jiee OOIIMPHEBIE MaTepUabI.

Pe3ynbraThl TpPOTHO3MPOBAHUS MO  OTAEIHHBIM
00BEKTaM, a TaK)Ke OIBIT MPOTHO3HBIX OIIEHOK MEpPBO-
HAadaJIbHO M3JIOKEHB B KOJUIEGKTHBHOM JIOKJIajae
ITI.A. Iextmana, FO.A. ABepuna, X.A. AxbapoBa u
ap. [4], «MeTonbl KOMMYECTBEHHON OIEHKH MPOTHO3-
HBIX 3allacoB JHIOTEHHBIX MECTOPOKACHUH, pPYIHBIX
nojieil u paiioHOB» Ha TallIKeHTCKOMN BBIE3JHOI CECCUU
MeTayoreHndeckoi cexiun CoBeTa MO PEerHOHANIBHO-
My reojiornyeckoMy usydeHuto teppuropun CHI. B
TE4YEHHUE psiJia JeT YUCHbIe U COTPYAHUKH OTIeNIa METO-
IUKH Teosioropa3Benodnsix pabor CAUTUMC (HbiHe
I'TT «<HUMMP») peryisipHO NPOBOAWIM CEMHHAPHI C
YYacTHEM re0JOroB MUHHCTEPCTB M TIaBHBIX I'€OJOTH-
yeckux ympasiennid crpad CHI' ¢ menpio BHempeHwms
METOJWKH JIOKAJbHOTO TPOTHO3UPOBAHHUSA CKPBITOTO
OpYyICHEHHUSI.

[Ty6nukaumy M ceMUHApbhl HEM3MEHHO BbI3bIBAIIM
WHTEpEeC I'e0JIOTMYEeCKOi o0miecTBeHHOCTH. Bee ckazaH-
HOE TT03BOJIMJIO HaM OCYIIECTBUTH BBHIITYCK MOHOTpaduu
B TIPEIIONIOKEHNH, YTO MPAKTHYECKUE MPHEMBI IPOTHO-
3MPOBaHUS HAYYHO-TEOPETUIECKUM 0000IIEeHHIM, OyayT
criocoOcTBOBaTh Oojiee MojaHOMY H3ydeHHo Henp. Oc-
HOBHOW ITPOM3BOJACTBEHHON 3amadell BBITOIHSBIIMXCS
TIPOTHO3HBIX OIICHOK SBIJISUIOCH pAcIIMpeHHe OOBEKTOB,
TIONCKOBO-Pa3BEAOYHBIX PabOT, KaK HEMOCPEICTBEHHO
MIPWIETAIOMNX K OMPOOOBaHHBIM M TIPEIBAPUTEIHHO
OLICHEHHBIM BBIXOJAaM ITOMCKOBBIX TPH3HAKOB, TaK M K
yJaJICHHBIM Ha 3HAYUTENbHbIE PACCTOSHUS WIN TIIyOUHBI
OT HHUX.

Taxkum 00pa3oM, JOKaTbHOE MPOTHO3UPOBAHUE HA
CTPYKTYPHOH OCHOBE HAaIlpaBJIEHO HAa KOHKPETHOE pelre-
HHE IPOM3BOJACTBEHHBIX T'€OJIOTOPA3BEIOYHBIX BOIPO-
coB. HeoOxoquMocTh ero pacivpeHus O4eBHIHA.

EcTb ocHOBaHHMS CUHTATh, YTO B HCCIIEJOBAHUIX O
JIOKaJIbHOMY TPOTHO3MPOBAaHUIO B IPOWU3BOACTBEHHBIX
Te0JIOTOpa3BEOYHBIX SKCHEIUIMIX OLIyIIaeTcsi OOb-
masi He0OXOAMMOCTh M3IaHUS MOHOTpadwii W BEITYCKa
METOAUYECKHUX MTOCOOHUI 10 HMM, 0000IIaI0IINe MHOTO-
neTHUH onbIT padoT CpeaHea3naTcKOM IIKOJIBI T'e0JIo-
TOB.

Teoperndeckue OCHOBBI M HPUMEPHI NPUMEHEHHS
CTPYKTYPHBIX METOJ/IOB aHaJlM3a pa3MeIleHus IocaeMar-
MaTHYECKHX Py MOMEUIeHbl B MHOTOYHCIEHHBIX pabo-
tax A.B. Koponera, IT.A. Illextmana, H.A. Hukudopo-
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Ba, B.Il. ®enopuyka, B.A. Koponesa, FO.C. Iluxuna,
I0.A. ABepuna, X.A. AxOapoBa, II./]I. ®arxymraesa,
B.A. 3umanunoi, M.K. Typamoa, T.M. Mapumnosa,
M.Y. ¥YmapxomxkaeBa, M.O. Cynelimanosa, XK.H. Ky3ne-
oBa, B.B. Oeuknna, A.J]. llIBerioBa 1 MHOTHX OPYTHX.

B stom HanpaBnenun HaumHas ¢ 2006 r. BBITycKa-
10Tcs X.A. AKOapoBBIM U Ap. OTIENbHBIE MOHOTpaduUe-
CKHE PaboThl, PaCKpPHIBAIOIIME TJIABHBIE MOMEHTHI ITPO-
mecca JOKJIBHOTO MPOTHO3MpPOBaHMU. B mepBom Tome
TJIaBHBIN aKIEHT CIeJIaH Ha METO/Ibl U3yUEHUs U OIIpesie-
JICHUS! OTHOCHUTENIFHOIM 3HAYMMOCTH TeO0JIOTHUECKHUX (aK-
TOPOB Pa3MEIICHUS OPYyICHEHHS; BO BTOPOM - OCBSIIIECHBI
o0LIMe BONPOCH M METOIOJIOTHS TEKTOHO(MH3MYECKOTO
9KCTIEPUMEHTAIBHOTO MOJIEMPOBAHUS TIPH JIOKAIEHOM
MIPOTHO3UPOBAHUM OPYJCHEHHS; a TaKkKe Ppe3yJIbTaThl
9KCIEPUMEHTAIBHOTO MOJEIUPOBAHUS TEONIOTHUECKUX
CTPYKTYP PYAHBIX IOJIEH U MECTOPOXKIEHHH; B TPEThEM
TOME  PacCMOTPEHBI TEOJOTO-CTPYKTYPHBIE ITO3ULINU
PYZAHBIX TOJIEN U MECTOPOXKIAEHUI U COCTABJIEHA UX CHC-
TEMaTHKa; B YETBEPTOM TOME MOJPOOHO paccMaTpuBa-
IOTCSI BOIPOCHI TEOPUU NMPHUOTKPHIBAHUS TPELIMH U pa3-
JIOMOB (OCIIabJICHHBIX 30H B MOPOJax) Ha MPUMeEpe 30J10-
TOPYAHBIX IIOJIEH U MECTOPOXKICHU.

OcHOBa JIOKAJbHOTO W 1eTAJbHOI0 NMPOTrHO3HPO-
BaHMsI 30JI0TOPYIHBIX MecTopo:kIeHuil. CocTaBieHue
JOKJIBHBIX NMPOTHO3HBIX KapT MPOMU3BOIUTCS IO TUIOIIA-
JSIM Pa3BHUTHsI IOMCKOBBIX KPUTEPHEB U IPH3HAKOB, OT-
JETBHBIX WIIM TPYNITBI PyIHBIX TEJl 10 Y4acTKaM, MEeCTO-
POXICHHSAM WIN OOBEAMHSIONMX HX LEIBIM PYZHBIM
TI0JIEM, XapaKTEPHU3YIOLIMXCS €ANHCTBOM HIIH CXO/CTBOM
YCIIOBUH PYAOOTIIOKEHUSI B ONPEIEIEHHBIX CTPYKTYp-
HBIX M JIUTOJOTHYECKHUX OOpa3oBaHMAX. DTH yCIOBUS U
CTPYKTYpHBIE COOTHOLICHHS HENb3sl MOHATH Oe3 crenu-
QIPHOTO aHajM3a TeoJOTHYecKnx HabOmroneHuit. Takoit
aHanmM3, ero ocHoBomonokHIKOM mpod. A.B. Kopoie-
BEIM, emi€ B 1935 1. Ha3BaH reo10ro-CTPyKTyPHBIM.

ITon reonoro-cTpyKTypHBIM aHATU30M MOHHUMAETCS
BBISIBJICHHE 3aKOHOMEPHOCTEH pa3MeIleHHs] OpYACHEHUS
Ha OCHOBE MOIENHPOBaHUS (B T.4. TEOMETPHUTHU3AIINH)
0CcoOEeHHOCTEH PYHOKOHTPOIMPYIOUINX ITOBEPXHOCTEH U
TOJIIL, PECTaBpaLlK MOCIEA0BATEILHOCTH (OPMHUPOBa-
HUSI PyJOOTIOKEHHS W CTPYKTYPHI PyTHOTO TIOJNISI WK
MECTOPOXK/ICHUSI Ha OCHOBE W3YYCHUS COOTHOLICHUI
T€0JIOTHYECKUX U MUHEPAJIbHBIX TeEll.

OTa OlLICHKa Ha KaXK/IO0W CTaJuK MCCIEA0BaHUS 00b-
eKkTa 0a3mpyercss Ha JaHHOM KOJHMYECTBE MCXOJHOM WH-
(dbopManuK M YTOYHAETCS BO BCEX MOCIEAYIOMUX CTaaU-
SIX C MCIIOJIb30BaHUEM HOBBIX CBEIICHUH.

[Ipn BBIMOTHEHNH TEONOTO-CTPYKTYPHOTO aHAIH3a
30JIOTOPYAHBIX TOJIEH OCYIIECTBISIETCS] MOAEINPOBAHUE
BCEX TOTEHIMAIBHBIX (DAaKTOPOB PYIOOTIONKEHHUS - PY-
JOBMeIIaonell Cpebl, pa3pbIBHBIX U CKIAIYaThIX Hapy-
IIEHUH, )KWIBHBIX M MUHEPaJIbHBIX Tel U Ap. Ilpu sTom

-

MOJICTIMPOBaHNE TEOJIOTHYECKUX TPH3HAKOB B T'€0JIOTO-
CTPYKTYPHOM aHAIN3€ ITOHWMAETCSI MIMPOKO: 3TO OTpa-
JKEeHUE B (popMe pasNTUUHBIX T'€OJOTHIECKUX U CIIEIHallb-
HBIX KapT, CXEM, NPHHIHITHAIBHBIX 3apUCOBOK, IPOEK-
Wi, pa3pe3oB, TpaguKoB, TaOIHI, (HOPMYI 3aBHCHMO-
CTEN U Ap., BEAYIIMX CBOMCTB BMELIAIOUIMX IIOPOJ, dJe-
MEHTOB T€0JIOTHYECKUX CTPYKTYP, KOHTPOJHUPYIOLINX
MHHEPAIN3aIMI0, WX COOTHOIIEHWH B IPOCTPAHCTBE M
MOCIIEZI0BATENEHOCTH 00pa30BaHMs, CBSI3U C OPYJCHEHH-
€M, T'e0JIOrO-CTPYKTYPHBIX THIIOB JKHJIBHBIX W PYAHBIX
TEIN U Ap.

I'padmaeckne Momenu OTpakaroT T'€OMETPH30BAH-
HOE MPOCTPAHCTBO Pa3MeEILEHHs TE0JIOTHYECKUX TIPHU3HA-
KOB, O0ObEMHBIE M BO3PACTHBIE COOTHOILIEHHUS PU3HAKOB
W OpyZIEHEHHUSL.

Od4eBHIHO, YTO MOJOOHOE MOIECIHUPOBAHHE MOXKET
OCHOBBIBAThCS JIMIIb HA KOJIMYECTBEHHO OLIEHEHHOH reo-
JIOTHYECKOW M T'e0JIOTOpa3BenovYHON HH(POPMAIHH, TTOITY-
4aeMOM B X0/1€ TOJIEBBIX MCCIEAO0BAHUM, CIIELUATU3UPO-
BaHHOTO T€0JIOrO-CTPYKTYPHOTO KapTUPOBaHHUS, JOIOJI-
HSIOIIETO CYMIECTBYIOIINE KOHJUIMOHHBIE TeO0JOoTHYe-
CKHE KapThl B YaCTH OLEHKH T€0JOTO-CTPYKTYPHBIX YC-
JIOBUM PYHOOTIIOKEHUS,, HEOJHOPOJHOCTH CTPOEHUS
00beKTa, 3aKOHOMEPHOCTEH pa3MeleH s pya 1 ap.

CopnepxaTenbHOM 0a301 CTPYKTYyp MOJEIHPOBAHMS
ABJSIFOTCSL paspaboranHeie B 1933r. A.B. KoposeBsim
OCHOBHBIE TIOJIOKEHUSI TEOPUH TPHOTKPBIBAHUS - BBISB-
JICHWE W aHaJIM3 YCJOBUHA 00pa3oBaHUS CTPYKTYPHBIX
ITyCTOT ¥ POHHUIIAEMBIX YIAaCTKOB MOPOJ, BO BCE CTAANHU
ux (opMHUPOBaHUS M, OCOOCHHO, - MPEIIIECTBYIOUINX
JIOKJIN3AIAN PYA; 3TH YCIOBUSI CO3/AlOTCSI B HCKPHBIIE-
HUSIX WJIH TIEPECEUCHIUSIX TPELIVH IPH MEPEMENICHIUSX 110
HUM TEKTOHHYECKHX OJIOKOB mopox. B pesynbrare pas-
pabOTKH 3TOM TEOPUH IMOIYUEHBI TPEINCTaBICHHS, TO/-
KperursieMble (aKTHYECKHMMHU JaHHBIMH O BOJHHCTOH |
KOpoOIIeHOH (hopMax MOBEPXHOCTEH, KOHTPOIHPYFOIITIX
pa3MelieHre OpyIeHEeHHUs U MOUCKOBBIX MPU3HAKOB Tpe-
IIMH, YTO IO3BOJIIET OOBEKTUBHO ONPENEIUTh U aHAIH-
3UpOBaTh MOP(OTreHE3NC KUIBHBIX U PYIAHBIX TEIN, MOA-
YMHEHHBIX TPEIINHHBIM Pa3pbIBaM.

K ananmu3y nmpuoTKpbIBaHWIT HEN30€XKHO TpHUBIIEKA-
FOTCSI TEOJIOTHUYECKHE W aHATNTHYECKHE METOABI KaK OC-
HOBa KOJIMYECTBEHHOI'O aHAJM3a 3aKOHOMEpHOCTEH pas-
MEIeHUs] OpYACHEHUs, OOBEMHOTO TMpPEICTaBIICHUS B
JOKyMeHTax oObekTa uccienoBanuii. ComepikaTesbHON
0a30lf MOAETMPOBAaHUS PYHOKOHTPOIHPYIOMICH PpOIH
TIOPOJ SIBJISIETCSI BBISIBIIEHHE TOJIEBBIMU U KaMepaJlbHbI-
MH METO/IaMH W OTPXEHHE B pa3JIMuHBIX (hopmax
(Tabnumax, 3apucoBKax, rpadukax aHam3a) MEPBUIHOMN
Y HaJIO)KCHHON HEOJHOPOJHOCTH TOPOJ, BIUSHUE UX Ha
XMMHYECKHE NPeoOpa3oBaHusl B pe3ysbTare THIPOTEp-
MaJIbHOM NeSTeNIbHOCTH, Pa3BUTHE IPEIPYIHBIX CTPYK-
TYp U JIOKQINW3alMI0 MUHEPAIBHBIX TElI U OPYICHECHUS.
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CTpyKTypHBII aHaJ M3 HE MOXET OBITh BBINIOJHEH 0Oe3
cOopa cBeICHNH, TO3BONIAIOINX BOCCTAHOBUTH HCTOPHIO
(OpMHUPOBaHMS TEOJIOTHYECKOT0 00BEKTa HCCIeJOBaHUH
BO BCEM €ro MHOT000pa3ny, YTO HAKJIAAbIBAET OMpeje-
JIeHHBIE TpeOOBaHMS Ha METOJBI IMOJEBOTO KapTHUPOBaA-
HUSI ¥ KaMepabHO# 00paboTku nH(popMaum.

Takum 00pa3oM, NPUHIMIUAIBLHON OCHOBOH JIO-
KaJIBbHOTO M JIETAIBHOTO T'e0JIOTO-CTPYKTYPHOTO IIPOTHO-
3UpOBAHUS SIBISAETCS COBOKYITHOCTH IPEACTaBICHHUH O
CTPYKTYPHO-T'€OJIOTHYECKUX 3aKOHOMEPHOCTSIX JIOKaJIH-
3aIlM 30JI0TOTO OPYJICHEHHS ONpPEENICHHBIX CIICIHaIb-
HBIMH METOJIaMH H3Y9IEHHUS.

M3BecTHO, YTO BCE re0JIOTHYECKUE HAYKU B TOM WIH
WHOM Mepe BCKpBIBAIOT 3aKOHOMEPHOCTH ONpEelIsio-
1€ HAaKOTIIGHUE U pacIipeeeHIe TI0IEe3HOTO BEUIECTBA
B FOPHBIX MOpoJaxX. AHaNN3, U3y4E€HHE U HCIONb30BaHUE
9THX 3aKOHOMEPHOCTEH B NMPAKTUYECKHUX LIENSX, COCTaB-
JSIeT OJHY W3 TJIABHBIX 33/1a4 yYEHHUS O MOMCKaxX M pas-
BEIKE MECTOPOKACHHUH TOJIE3HBIX NCKOTIAEMBIX.

Teopernueckue 0OOCHOBaHHMS BBISIBICHHS 3aKOHO-
MepHocTel chopmyimupoBansl A.B. Koponessiv u T1LA.
[IlexTMaHOM ¥ pa3BHBAIOTCA B TEUCHHE HECKOIBKHX
necstunetnit CpeqHea3naTCKor KO0 reosioros. Be-
Jlyliast poJib TIPH 5TOM OTBOAMTCS M3YUESHHUIO MOCIIEI0Ba-
TEJIFHOCTH TEKTOHWYECKHX JieopManuii mopo mpu Jio-
KaJIM3aluy MPSIMBIX TOMCKOBBIX NPU3HAKOB U OpYJICHE-
HUsI, BOCCTAHOBIICHUIO IOCIIEA0BATENLHOCTH (popMHpPO-
BaHMS PYZOHOCHOH IUIONIAJIN, PECTABPALIMN BO3MOYKHOTO
IIporecca Py I00TIOKEHHS.

B cootBercTBHM € 3THMH MpeAcTaBiIeHUsIMH A.B.
KoposeBbIM BBIIENEHO HECKOJBKO IMPHUHIWIHAIBHBIX
TUTIOB MEXaHH3Ma 00pa30BaHMS M BO3MOXKHOTO TIPHOT-
KpbIBaHUsl TpetiyH (0ciabieHHBIX 30H B MOpPOJax) NpU
MepeMEIIEHHUIX BJOJIb HUX TEKTOHMYECKHMX OJOKOB MO-
pox: oOmue CTPYKTypbl, 00pa3oBaHHE KOTOPBIX MOXKET
MIPOUCXOIUTDH MPAKTHYECKN BO BCEX THIIAX HOPOJX H BO3-
HUKHOBEHHE CTPYKTYPHBIX MYCTOT B CJIIOMCTBIX TOPHBIX
TIOpOAaXx.

Mexaan3M 00pa30BaHUs JIOKATH3AMHA TEOJOTHYe-
CKUX CTPYKTYp NO-BHAMMOMY CBSI3aH C pa3[BUTaHHUEM
TPEIIMH NPU HOPMAJIFHOM MPUOTKPBIBAHUH 32 CUET YCH-
JMHA pacTsHKEHHS, CKPYYMBAHUS U M3TH0a C U3MEHEHHEM
MPOCTUPAHUS M MaJCHUH TPEUIMH, C IepeceUCHUsIMU
PYAOKOHTPOJHUPYIOIIUX CTPYKTYD [5].

ABTOpBI 5KCHIEPUMEHTOB CIIPABEIMBO 3aKIIIOYAIOT,
YTO «IIOCKOJIBKY, KaK MOXKHO TpEIoaraTh, OOIbIINH-
CTBO THIAPOTEPMAIILHBIX NPOSIBICHHUN 00pa3yloTcs B yc-
JIOBUSIX B3aUMOJICHCTBUSI PYJJOHOCHBIX PAaCTBOPOB U BMe-
IIAIOMIUX TIOPOJT (TaKOBBI, HAPAMEP, HHQMIBTPAIIMOHHO-
MeTacoMaTu4eckrue o0pa3oBaHUs), IMOCKOJIbKY 0OIei
ONaronpusATHOW THAPOJUHAMHYECKOH IPEIIIOCHUIKOM
JUISL PYOJIOKAIN3AIMN SIBIISIETCS UMEHHO OOMEH MEXIy
MTOJIBOJIAIICH CTPYKTYPHOU U OOKOBOI1 Cpeoi.

o

[TpakTrKa M3ydeHHs] THIPOTEPMAIBHBIX 30JI0TOPYI-
HBIX MECTOPOXIICHNI CBHAETENBCTBYET O CIIPAaBEITHBO-
cTH U apyroro 3akimrodeHus A.B. [Iska, uro runpoanHa-
MHUYECKHM  yCIIOBHEM (WIBTPAllMOHHOTO oOMeHa
«ABISIETCSl (UIBTPALMOHHAS HEOAHOPOIAHOCTH pasioMa
U (11) OOKOBBIX IOPOJDY ..., YTO LIEIUKOM COOTBETCTBY-
et mpencrasiaeHusM A.B. KoponeBa, pa3BuBaeMbM C
1930-x roaos.

[Tono6HBIE 3aKITIOUEHHS M ONPEAEIISIOT 10 CYIIECT-
By, BCIO IIPOrpaMMy HCCJIEIOBaHUN NPHU JIOKATLHOM H
JIETATLHOM ITPOTHO3UPOBAHUH Ha 30JI0TOPYAHBIX MECTO-
poxnernsx. Ilpm 3ToM, OOBEKTOM HPOTHO3MPOBAHUS
SBJIAETCS BELYILUN NOMCKOBBIN KPUTEPUH - pYyAOIOKAIU-
3ylolasl CTPYKTypa C Y4YeTOM IpOSIBICHHs BJIOJb Hee
BCEX MOUCKOBBIX KPUTEPHEB U MPU3HAKOB B 00BEME U3Y-
4aeMOM I'e0JIOrMYECKOM IUIOIAAU U, B IIEPBYIO OYEPEb,
CKpBITBIE OT HETOCPEICTBEHHOTO HAOIIOACHHS.

B.M. Kpeiitepom pyaHbIe THE3/a, CTONOBI U IpyTHE
o0oTameHHbIe yYaCTKA PAcCMaTPUBAIOTCS KaK 3JIEMEHTEHI
NPOMBIIUICHHBIX PYAHBIX TEJl; TPYNIa COIMKEHHBIX TPO-
MBIIUIEHHBIX PYJHBIX TeJl paccMaTpuBaeTcs MM Kak IMpo-
MBIIIIEHHOE MECTOPOXKICHHE; ITPOMBIIIIEHHOE MECTOPO-
KJIEHHE COBMECTHO C OTHAICHHBIMH PYIHBIMH TENaMH,
y4acTKaMH, BBIICIICHHBIMU IUIOMIAISIMUA PA3BUTHS MOUC-
KOBBIX KPUTEPHEB U TPYIIIa OTHOCHUTEIHFHO COJMKEHHBIX
MECTOPOKICHUH -[TIOHUMAETCsl KaK PyJHOE TI0JIE.

Oco0enHocT (opMHPOBaHUS M Ppa3sMellleHHS
30J10TOr0 OpyJaeHeHHUs. Borpock! renesuca 3010TOpy -
HBIX 00BeKTOB Y30ekucraHa u ctpaH CpenHelr A3uu BO
MHOT'OM SIBJISIFOTCS] IMCKYCCHOHHBIMH. B HacTros1ee Bpe-
Msl TIPH3HAETCSl TPEJICTAaBIEHHE O MOJIUTEHHOM XapakTe-
pe 30J0TOPYAHOM MHHEpalM3alud, BbIABUHYThIE B.M.
CMHPHOBBIM U IPYTUMH.

B.W. CMupHOB BBIAENSET TPHU IPYHIBI UCTOUHUKOB
MIOCTYIUICHHSI PYTHOTO BeUlecTBa: |) IOBEHWIbHBIE, CBS-
3aHHBIE C TMOAKOPOBBIMH MarmMamu 0a3ajlbTOMIHOTO CO-
CTaBa; 2) acCCUMWIALMOHHBIE, ONpPEICISIONINecs] MeHee
TIIyOMHHBIMH NAJTMHT€HHBIMA MarMaMu 3¢MHOW KOpBI; 3)
¢unbTpanoHHBIEe, OOYCIIOBICHHBIE MOOMIN3AIUeH py-
J000pa3yIoUIero BEIIECTBAa 3 BMEIIAMOLINX MOPOJ, pac-
TIOJIO’KEHHBIX Ha MyTH LUPKYJISILUKN arpeCCUBHBIX THAPO-
TEepMaJIbHBIX PAcTBOPOB PA3JIMYHOTO TPOHCXOXKICHUS
(MarMaToreHHOro, MeTaMOpP(OreHHOT0 U K30I'€HHOTO).

MHeHHe 0 MOCTYIUIEHHH 30J10Ta npu (HopMUpoBa-
HUKU MecTopoxaeHuit CpenHell A3UM U3 IOBEHWJIBHBIX
HACTOYHHUKOB BBhICKa3biBaioch A.B. KoponeBsiM «00 u3-
BECTHOW HE3aBUCHMOCTH HCTOYHHMKOB ITUTaHHS 30JI0TO-
HOCHBIX PacTBOPOB OT UCTOYHHMKOB APYTHX METAJUIOHOC-
HBIX THAPOTEPM M O PacIoOoKEHWH TEpBBIX Ha Oosree
3HAYUTEIbHBIX TIIyOHMHAX». OTHUM e OOBACHSIETCS IO
€ro MHEHHIO, CTPYKTYPHBIH KOHTPOJb 30JI0TOPYIHOM
MHUHEPAIHM3AINH «IIPOTSHDKCHHBIMHU Pa3iIoMaMH TITyOOKo-
TO 3aJI0KECHUS.
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Hpyrue uccnenoparenu CpeaHed A3uu Monararor,
YTO MECTOPOKACHUSA B TEPPUICHHBIX W BYIKaHOTCHHBIX
ToMNI@ax (OPMUPYIOTCS 3a CUET MepepaclpeneieHusl 30-
JI0Ta BMELIAIONINX TOPOJI, XapaKTepH3YIOMINXCSl BBICO-
KHM KJIAQPKOM MOCJIEHETO, B IMpoIecce MeTramophusmMa
(MypyHTay) Wi OKOJOPYIHOTO MeTacoMarosa
(Koubymnak, Kaynsaer, CyntaHcapsr).

Ora ToYKa 3peHHs OCHOBBIBaeTcs: 1) Ha mpuypo-
YEeHHOCTH MHOTHX 30JOTOPYAHBIX IOJICH M MECTOpPOXK-
neHunit KypaMuHCKo# MOA30HBI K BYJIKAHOT€HHOH cpell-
HeKapOOHOBOH TOJIIE; 2) Ha MPUCYTCTBHE B PYyIOBMe-
MIAONINX ToNmax MypyHTay 3HAUHTENBHBIX KOJIHMYECTB
(ot 10 go 30%) metamopdoreHHoro 3070Ta 3) Ha ycTa-
HOBJICHHU OECCHOPHBIX J0Ka3aTeIbCTB MHOTOKPATHOTO
nepepacIpeneneHus 30JI0Ta B 30HE TIIyOMHHOTO pa3iio-
Ma - [IPU METacCOMAaTHYECKUX MpPeoOpa3oBaHUsIX BYJIKa-
HOTEPPUTEHHBIX TOJI] KeMOPHsT MarMaTH4YeCKUMH pac-
TBOpaMH.

Haxonen, Hambonee 3HauMTENbHAsl TPyNNa HCCIe-
JoBaTelell IMpeACTaBIsieT, YTO MECTOPOXKICHHS 30J10Ta
(hOpMHUPYIOTCS TPENMYILECTBEHHO 32 CUET ITOCTYIUICHHS
PYAHOTO BEIIECTBA M3 TIyOWHHBIX HCTOYHHUKOB, HO C
YACTHUYHBIM 3aHMMCTBOBAaHHUEM €r0 IPH ACCUMHIIILIUOH-
HBIX TIpoleccax. BakHoe 3HayeHHWE HMEIOT, 0COOEHHO
1py (hOPMHUPOBAHUH KPYITHBIX MECTOPOXKIICHUH, Ipo1iec-
CBI MHOTOKPATHOTO IIepepacipeieIeHusI 30J10Ta.

OueBUTHO, TOJIMTEHHOCTHI0 MECTOPOXKACHUH U pa3-
BHTHEM IIPOLIECCOB NepepacipeeieH s MeTauia 00bsic-
HSIETCSI UCKITIOUUTENBHOE pa3HooOpasue (HopMamOHHBIX
U MUHEPAJIbHBIX THIIOB 30JI0TOPYIHBIX MECTOPOXKICHUH,
T€0JIOTO-CTPYKTYPHBIX YCJIOBHH €ro JIOKaIH3amud. OTO
SIBISIETCS] TAK)KE CIIEICTBUEM HCKIIIOYATETIHHO BBICOKOH
TEOXMMUYECKOH MOABMKHOCTH 30JI0Ta, CBS3aHHOM C €ro
CIIOCOOHOCTBIO HaXOJHUTHCSI OJTHOBPEMEHHO B OJIHO - H
TPEXBAJIEHTHOM COCTOSHHSX - KaK B OJJHOM, TaKk U B pas-
HBIX MHHEpaJlaX CHHXPOHHOTO MapareHe3uca.

[Tpu 3TOM B NPHUPOAHBIX MPOLECCAX IMPOSBISIOTCS
HE TOJIKO HEHTpaJbHBbIE, HO W JOCTATOYHO CHJIBHO BBI-
pakeHHBIe cuaepodIbHBIE, XaNbKOMWIBHBIE W OHO-
(uIBbHBIE CBOICTBA 30J10TA KaK JIEMEHTA.

Pe3ynbTaToM JTaHHOW OCOOCHHOCTH SBJSICTCS HC-
KITFOUMTENBHO MMUPOKUH 1rana3oH (GopMHUpOBaHUS 30J10-
TOPYAHON MHUHEpPAIN3aLUH, IPEACTABICHHON KOMILIEKC-
HBIMH MarMaTOT€HHBIMH, Pa3HO-TEMIIEPaTyPHBIMH THII-
POTEpPMaIIbHO TTYyTOTEHHBIMU U BYJIKaHOT€HHBIMH MECTO-
pOKOeHUSAMH, 00pa30BaBIIMXCS HA Pa3IUYHBIX TIyOH-
Hax - OT MPHUIIOBEPXHOCTHOM (TIEPBBIE JECATKA U COTHH)
10 abuccanbHOM (5-8 KM OT TIOBEpXHOCTH).

OTO 00CTOSATENBCTBO BBIIBUTACT JOMOIHUTEIHbHBIC
3aJjauy Te€OJOTHUECKOT0 U3YUEeHUs] 0OBbEKTOB MPOTrHO3a U
00yCJIOBIIMBaeT HEOOXOAMMOCTh Oosiee yriryOIeHHOTO
aHaIM3a YCIIOBMH JIOKAJIM3AIllMH OPYAEHEHHUs, YeM 3TO
TpeOyeTcs, Hampumep, IIPU COCTaBJICHHH TI€OJIOro-

-

MPOTHO3HBIX KapT PYAHBIX IOJIEH M MECTOPOXKICHUH
LBETHBIX U PEIKNX METAIJIOB.

Jns 3onotopynHeix MectopoxaeHuil Tsub-1lans,
B)XKHO YUHUTHIBATh YTO:

a) 30JI0TOPYIHAs MUHEpaTH3aLys OTiaraercss Ha
3aKIIFOYUTENBHBIX 3Talax THAPOTEpPMAlIbHOTO Ipoliecca
B 00CTaHOBKE 3aTyXalOIINX TEKTOHWUYECKHX IBIKEHUH,
Korja ckiagdatele nedopManuy HE MpOSIBISIOTCS, a
TIpeapyaHbIE Pa3pbIBHBIEC - BBI3BIBAIOT HE3HAYUTEIbHBIC
CMEUIEeHUs 10 paHee CPOPMHUPOBABIINMCS MHOTOKPATHO
OOHOBIIEHHBIM pa3jioMaM W CBSI3aHHBIM C HMMH 30HaM
TPEIIMHOBATOCTH U PACCIAHIICBAHMNS;

0) PYZOOTIIOXXEHHE MPOUCXOAUT U3 CPEemHe- U HU3-
KOTEMIIEpPaTYPHBIX pacTBOPOB. B CBs3M ¢ 3THM MeTaco-
MaTo3 Pa3BHBACTCS TOIBKO B OUCHB OJIATONPHUATHBIX IS
HETO MOopojax, a oOpa3oBaHKE >KWJI 3aMOJTHEHUS] MPOUC-
XOAMT B YCJIOBHSIX JIOKAIBHBIX PACTSHKEHHH, CIIOCOOCT-
BYIOIIHX ITPUOTKPHIBAHUIO TPEIIUH;

B) MHTEHCHBHOCTH PYAHOTO TIpoIiecca OOBIYHO HEBe-
JMKa, I03TOMY 0co00e 3HaueHHe IPUOOPETal0T MUHEpa-
JI0OCA/INTENH; B KadeCTBE TAKOBBIX BBIJEISIIOTCS CYJb-
(uzel, TIABHEIM 00pa30M TO3AHUE U PEITUKTOBBIC MHIHE-
paibl - XJIOPUT, CEPULIUT, KAJMEBbIE IIMAThl HaX O sIIHe-
cs B )KMJILHOM Macce;

r) HamOosiee 3HAYUTENHHO, KOHIIEHTPHPOBAHHIO
30JI0Ta CIOCOOCTBYIOT CTPYKTYpHBIE HEOIHOPOJHOCTH
PYZOBMEMIAIONINX HOPOA, 00YCIOBICHHbIE KOHTPACTHO-
CTBIO XUMHUYECKUX CBOHCTB M MEXaHMYECKOH IPOYHOCTH
CJIATraloIX WX MUHEPAJIOB, B TOM YHCIIE 1 HOBOOOpa3o-
BaHHBIX JI0 30JI0TOPYAHBIX. Kak cienctBue U3 MepBBIX
YeTHIPEX MOJI0KEHHH:

1) BECbMa BBICOKAsI JIOKAJIbHASI ¥ IIPOCTPAHCTBEHHAS
HEPaBHOMEPHOCTh B paCNpelelieHHH 30J0Ta B pyJax,
OouipIIasi OT3BIBYMBOCTH €r0 Ha MayeHIne M3MeHEeHUs
BHEIITHHX yCIIOBHH;

€) 9acTo OOINBIION BEpPTUKAIBHBIA pa3Max PyHOOT-
JIO)KEHHS, HO TIPH 3TOM OTHOCHTENIFHO HeOOoJbIIas Ipo-
TSODKEHHOCTh PYAHBIX TeJ IO IMaJeHHI0 (IepBBIE COTHHU
METpOB);

) pazHooOpasue (opM HaXOXKICHHA 30JI0Ta
(camopozHOe, paccesiHHOE B Cynb(uIax, HHOTAa TeJlIy-
PHIBI B [Ip.) U, CIEIOBATENbHO, Pa3HbIA IMOIXO0J K OLEH-
K€ MECTOPOKAECHUIN pa3INYHBIX THIIOB.

Takum 006pa3zoM, GOpPMUPOBaHHE KOHKPETHBIX 30J10-
TOPYAHBIX MECTOPOXKICHUHM M ClararolnX HX PYAHBIX
TNl 3aBHCHUT OT MHOTHX PETHOHAJIBHBIX M JIOKAJIbHBIX
reoJIOTHYECKUX, PYAOTEHHUYECKUX U TE0JIoro-
CTPYKTYPHBIX (hakTopoB. B umcne mepBeIXx Ha BBIOOp
00BEKTOB M METOAWKH NPOTHO3WPOBAHUS BIHAET I'CHE-
THYECKUH THII, KOTOPHIM OOYCIIOBIMBAIOTCSI TE€OJIOrO-
CTPYKTYPHBIE TIO3UIIMM MECTOPOXJICHNH, TIyOWHHBIC
YpOBHH (OPMHUPOBaHUS, BEPTHKAIBHBIA pa3Max, Belle-
CTBEHHBIH COCTaB OPYAECHEHUS U €TO 30HAIBHOCTb.

O'zbekiston konchilik xabarnomasi Ne 3 (58) 2014
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Onu TecHeHmMM 00pa3oM CBSI3aHBI C T'€OTEKTOHH-
YecKoi OOCTaHOBKOW 3ITOXM PYAOTEHE3a, XapaKTepoM U
TUTIOM MarmaTu3Ma (OTKPBITHIE WIM OTHOCHUTEIBHO 3a-
KPBITBIE CUCTEMBI, COCTaB M CTeTeHb MU (hepeHnnpoBaH-
HOCTH MarMaTuTOB), STATHOCTHIO M CTAANHHOCTBIO IPO-
1eccoB pynooOpasoBanus. s meneil mporxHosa permaio-
Iiee 3HaYeHHE HMeEeT OleHKa YPOBHEH 3pO3MOHHOIO
cpesa, Kak JIg PyIHOTO IOJsS B LEJNOM, TaK M JJIs OT-
JIENBHBIX €T0 YIaCTKOB.

OT NOKaNbHBIX T'€0JIOTHYECKUX (DAaKTOPOB, MPOSIBUB-
IHUXCs B TPaHUIAX PYXHBIX IOJEH, 3aBUCIT MOpdoo-
THA, TapaMeTpsl U MPOAYKTHBHOCTH (COOEp)KaHMS U 3a-
IIachl 30JI0Ta U COIyTCTBYIOIIMX KOMIIOHEHTOB) PYIHBIX
test. K ux umciay oTHOCSTCS, IPEeXKIe BCEro, pasHooOpas-
HBIE COUETAHUS CTPYKTYPHBIX 3JIEMEHTOB M BMEIIAFOLINX
UX TOPOJ U JIOKAJIbHOE NPOSIBIIEHHE MTPOLIECCOB MHHEpa-
71000pa30BaHusl, MPEAPYAHBIX, PYAHBIX (TJIaBHBIE CTAANU
OTJIOKEHHS 30J10Ta) ¥ OCJIEPY THBIX.

VYuuteiBag, dYTO mnpeoOiamaromiee OONBIINHCTBO
30JI0TOPYAHBIX TeN JIOKAIN30BaHO B KBapLIEBOXKUIBHBIX
00pa3oBaHUsX WM IPOCTPAHCTBEHHO COBIAAET C HIMH,
MIPaBOMEPHO MPEANOIOKUTh, YTO IyTH ABWXEHHS pac-
TBOPOB, COJIEPXKAIIUX CBOOOINHBIH KpPEMHE3eM U pyIo-
HOCHBIX pacTBOpOB Onm3kue wim eauHble. CoOTBETCT-
BEHHO, BH3yaJbHO HaOIromaeMble (OPMBI 3ajeraHus
KBapLIEBBIX 00pa30BaHUIl MOTYT OBbITh IPUHATHI B Kaue-
CTBE perepa, WHAWKATOpa WIM KJIACCU(PHKALUOHHOTO
3JIEMEHTa JJIsl CUCTEMaTH3anuy (pPaHKUPOBaHHS) ITIOHC-
KOBBIX KPUTEPHEB Py IHBIX TEI.

Macmtad o00BeKTa TeoJIoropa3BeiouHbIX padoT
OTIpeNersieTCs]  SKOHOMHWYECKH CIyYallHBIMH OTHOCH-
TETBHO TPUPOAHBIX oOpa3oBaHmiA, (pakropamu. Lleneco-
00pa3HO IO3TOMY IPH BBIAEICHUH MOMCKOBBIX KPHTEPH-
€B YUHUTHIBAaTh BCE pa3zHOOOpa3ue JIOKalIn3aluy KBaplie-
BBIX 00pa30BaHWil NPUCYIIUX 30J0TOPYIHBIM MECTOPO-
KICHHAM.

C yueToM NepeuuclIeHHOTO Ha 30JI0TOPYAHBIX Me-
cropoxaeHusx CpenHell A3umM BBIIENSIOTCS CTPYKTYp-
HBI€ W JINTOJIOTO-NIETPOrpaduecKre TPYIITEI OUCKOBBIX
KPHUTEPUEB U NPU3HAKOB.

YcaoBus J10kanu3anuM 30J0TOPYAHBIX Teld. B
COOTBETCTBHUH C NEPEUNCICHHBIMHI YCIOBUSIMHU TPOSIBIIE-
HUSI 30J0TOPYIHON MMHEpaTu3alui Ha MECTOPOXKICHU-
six crpad CpenHed A3MHM BO3MOXKHO —OTpEeNIeHUue UX
CTPYKTYPHO-I€0J0IHYECKOT0 TION0XKEHUST B PETHOHE.

OnHako yCIIOBHS pa3MENICHUs KBAPLIEBOPYAHBIX U
30JI0TOPYIHBIX TeT Ha KaKIAOM M3 OOBEKTOB MHIMBUIY-
aNbHBl M MOTYT CHCTEMaTH3UPOBATHCS IO BEAYIINM MO-
WCKOBBIM KpHuTepusaM. IIpu 3TOM, Kak CIpaBeAIHBO OT-
Meuan B.M. Kpeiitep, monckoBsle KpUTEPHUN U TIPU3HAKU
SIBIIFOTCSL  B3auMonepexosinmmMu. K npumepy, passu-
THE MUHEPAIBHBIX TNl B PyJOKOHTPOJIHUPYIOMINX CTPYK-
Typax IepBble MOATBEPKAAOT JIEHCTBUTEIBHOCTh BTO-

o

PBIX M CAMH MOTYT SIBIISITHCSI, COOTBETCTBEHHO, KPUTEPH-
€M, €CJIM HE COMAEepXaT MPOIYKTUBHOTO OPYICHEHHS H
NIPU3HAKOB, €CIM B OTAENBHBIX HAOMIOACHHAX 110 HUM
OpYZIEHEHHE OTMEYaeTCsl.

Crierduka MOUCKOBO-IIPOTHO3HBIX PadOT Ha 30J10-
TO OXapaKTEPHU30BaHa MEPEUHCICHHBIMHU BBIIIE Pa3HO00-
Pa3sHBIMH YCIOBHSMH €TO JIOKAJIM3alUH, IPUUeM pa3me-
PBI IPOMBIIUIEHHBIX PYIHBIX TEJ PE3KO IMOTYNHEHBI TII0-
magsiM 1 00BbEMy pa3BUTHS NpPEAPYAHOW MHUHEpaIH3a-
MY - XXUJIBHBIM U PYIAHBIM MHHEpaJlaM B 30HaX OKOJIO-
PYIHO-N3MEHEHHBIX TTOPOI.

B panpHeimeM noj NOMCKOBBIMU KPUTEPHUAMHM IIO-
HHUMAK0TCi B TEPBYI oOdepelb CTPYKTypHO-
TEKTOHMYECKHUE U TMEeTporpado-IuToI0rn4ecKie Ieoso-
THYECKHE TPOSBICHUS, a MOJ] IPSMBIMU ITONCKOBBIMHU Ha
30JI0TO TPU3HAKaMH ITOHUMAIOTCSI MHHEpPAJIOTHYECKHUE,
reoXuMH4eckue, reousnyeckue, MeraMmop(oreHHble U
METacoMaTH4eCcKHe NPOSBIICHUS PYAHOTO MpoIiecca.

Coueranne CTPYKTYPHO-TEKTOHHYECKHX W IIETPO-
rpado-ITUTOIOTNIECKUX KPUTEPHUEB, Psijia MPSMBIX ITOHC-
KOBBIX TPH3HAKOB, MOTEHIMAJIbHO BIMSIOINX Ha IPO-
IOYKTHBHOCTH M MOP(OJIOTHIO PyJHBIX TN, pacCMaTpHBa-
€Tcsl 110 OTAENbHBIM 00BEKTaM MPH ONPEJETIeHHBIX yCII0-
BUSIX B Ka4eCTBE (PaKTOPOB PYHOOTIOKEHHS.

3amachl MeTayuia 30JI0TOPYIHBIX MECTOPOXKICHHH
CpenHeil A3uu KOHIICHTPUPYIOTCSI B TEPPUTEHHBIX, Mar-
MaTOTeHHBIX HMHTPY3MBHBIX M BYJKaHWYECKHX, KapOo-
HaTHBIX TIOpPOJAX, B Pa3HOOOPA3HBIX CTPYKTYpHO-
TEeKTOHWYECKNX OOCTAaHOBKAaX: 30HAX pAa3lIOMOB, BYJIKa-
HUYECKUX CTPYKTYpaxX, Ha KOHTAaKTe WMHTPY3uBOB. llpu
9TOM 3a4acTyl0 YCTAaHABIMBAIOTCS TNIyOOKHE NOpYAHBIE,
CHHpPYZAHBIC METacOMaTH4YeCKHe OOpa30BaHMs BMEIIA0-
LIUX OPYIECHEHUE IMOpOJ, a MPUYPOUEHHOCTh MPOMBIILI-
JICHHOTO OpYyJEeHEHHs K TPEIIMHHBIM CTPYKTypam pas-
JIMYHOTO TeHe3rca U MOP(OIIOTHH, K KOHTAaKTaM MOPOJ C
KOHTPACTHBIMH  (DM3HKO-MEXaHHIECKUMH CBOWCTBAMH
WIIM COCTaBOM K CTPYKTypaM CTpaTUrpauuecKux Heco-
TJIachH, TepeceyeHuil, reoIOTMYECKNX TeJl B TOM YHCIIe
JOPYIHBIX Pa3IOMOB M C IPYTHMH HEOTHOPOTHOCTIMH
T€0JIOTHYECKOTO CTPOCHUS.

TakuMm 00pa3om, BeAyIIMM YCIOBHEM JIOKAIN3AINU
30JIOTOPYAHBIX TEJ SIBIISETCS HATMYUE HEOJHOPOIHOCTH,
CBSI3aHHOW C MEPBUYHBIM 3aJIETAHUEM IIOPOJ M BTOPHU-
HBIM W3MEHEHHEM 3TOTO 3aJIeTaHHsl B PE3yJIbTaTe TEKTO-
HUYECKHX ITPOIIECCOB, T.€. CHCTEMA MPEAPYAHBIX TPEIINH
WM OcNabNeHHBIX  YYacCTKOB TMOPOX, CIOCOOCT-
BYIOIIUX TNPOHUKHOBEHHUIO THAPOTEPMAIbHBIX
(TTocTMarMaTHYecKHX) pacTBOPOB.

Ocobo0 cnemyer OTMETHUThb, YTO 30JOTOHOCHOCTH
BMEIIAIOIINX TIOPOJl HE CBA3BIBACTCS C KAKUMHU-THOO
crienupUIeCKUMH UX CBOHCTBaMH (HanpuMep, pazindusi-
MH B MEXaHMYECKOW NMPOYHOCTH, 3HAUYCHHUSMH IOPUCTO-
CTH ¥, COOTBETCTBEHHO, IPOHUIIAEMOCTH HJIN OCOOCH-
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HOCTSIMH XMMHUYECKOTO COCTaBa), OJHAKO OTMEYEHO OIl-
penenstoniee BIUSHAE MHKPO- M MaKpOHEOIHOPOJIHO-
CTeH CJIOXXEHHS DPYIOHOCHOH TOJIIM - NPHUCYTCTBUE B
COCTaBe MOPOJI KOHTPACTHBIX [0 MEXaHUIECKOH MPOYHO-
CTH U TIO0 XMMHUYECKOH YCTOHYMBOCTH MHHEPAJIOB, COUe-
TaHWE B pa3pe3e PasHOTHIHBIX Mopox. Takas MHUKpo- U
MaKpOHEOJHOPOIHOCTh BO3pacTaeT MO BIUSHHEM Tpe-
PYIHBIX METaCOMAaTHYECKUX U3MEHEHUH MOpOoJ, YTOo cle-
JyeT YUUTBIBATh MIPU BBITOJHEHHH T'€0JIOTO-TIPOTHO3HBIX
pabor.

BeiBOabI:

1. Pacimpenue chIpbeBOi 0a3bl AEHCTBYIOIINX TOPHO-
PYZIHBIX TIPEIPUATHI | MOBBIIIEHNE 3P (EKTHBHOCTH TIPO-
THO3a, MOWCKOB WM Pa3BEAKM MECTOPOXKACHHH MOJIE3HBIX
MCKOIIaeMbIX - BaKHEHILIME 33]]a4H, CTOSILIE TIEpe]] reolio-
raM{ - TIPAKTUKaM{ ¥ TE0JIOTaMH - YYEHbIMH. OTH 3a3]1a41
JIOJDKHBI PEIIaThCs HE MPOCTHIM yBEIMUCHHEM 00beMa reo-
JIOrOpa3BeIoYHbIX PabOoT, a MOBbILICHHEM X d()(HEKTHBHO-
CTH. DKOHOMHKA T€0JIOrOpa3BeouHbIX padoT nprodpera-
€T Ba)XKHOE 3HAYECHNE B COBPEMEHHBIX PBIHOYHBIX yCIIOBH-
sx. [TostoMy ycrenHoe 1 3¢dekTHBHOE peleHne BBIeoT-
MEUYEHHBIX 33/1a4 BO3MOXKHO TOJIBKO IPU TTyOOKOM Hayd-
HOM H3y4eHHH 3aKOHOMEPHOCTEeH pa3MeIIeHHs OpyJcHe-
HUA U pa3padOTKe COBEPIICHHBIX METOJ0B IPOTHO3MPOBa-
HHS MECTOPOKICHUH TOJIE3HBIX HCKOMAEMBbIX.

2. Ocoboe MecTo B pelIeHNH 3TOH MpoOJIeMbI 3aHH-
MaloT TEO0JOTO-CTPYKTYPHBIE HCCIEAOBAHUS W COCTaB-
JIIEMBIE TIO MX Pe3ybTaTaM JIOKAIbHbIE U JETATbHBIE T€0JIOro-
HIPOTHO3HBIE KapThl, 00ECIIEUHBAIONIIE KOHKPETH3ALHUIO [IPO-
THO32 W HaNpaBlIeHHE TIIyOOKOH ITOMCKOBOHM pa3BEAKH.
Mertozpl TeoJoro-CTpyKTYpPHOIO aHallM3a M KpyIHOMAac-
MITa0HOTO KOJNYECTBEHHOTO TIPOTHO3UPOBAHKS B 3HJIOTCH-
HBIX PYJHBIX MOJISIX U MECTOPOXKICHUSIX OoJlee 4eM 3a Imo-
JYBEKOBOM NEPHOJ MOCTENEHHO COBEPIIEHCTBYIOTCA. WX
HCIIONB30BaHUE B TIPAKTUKE I'eOJIOrOpa3BeOUHbIX padoT
CIIOCOOCTBYET PACIIMPEHUIO M YKPEIUIGHHIO  ChIPhEBOM
6236 MHOTHIX TOPHOPYTHBIX TIPEIPHUSITHH.

3. CoxpartieHre (OH/IA JIETKO OTKPBIBAEMBIX, 0COOCH-
HO KPYIHBIX MECTOPOXKACHUH, BBIXOMSIIMX Ha JTHEBHYIO

-

MOBEPXHOCTh, TpeOyeT NOBbIIEHHs S(P(EKTHBHOCTH HX
MOUCKOB. BBICOKas CTOMMOCTh TIyOHMHHOM pa3BelKu 00Y-
CJIOBJIMBAET Pa3padOTKy palMOHAIBHBIX METOJIOB, TP I10-
MOIIM KOTOPBIX MOXHO C HanOoJIbIlel 3()PEeKTUBHOCTHIO U
HaUMEHBIIMMH 3aTpaTaMy BbIIEIUTH HOBBIE PYIHBIE MOJIS 1
MECTOPOXKICHNS, CKphIThIe Ha Tiryoune. ITostomy onHa u3
aKTyaJIbHBIX 33/1a4 T€0JIOTHYECKOI HayKN COCTOUT B TIO3HA-
HHMHU YCIIOBHI ()OPMHUPOBAHMSI U 3aKOHOMEPHOCTEHl pa3me-
IICHUS Pa3INYHBIX BUJIOB MOJIE3HBIX MCKOMAEMBIX U Ha STOH
OCHOBE TIPOTHO3MPOBATh KPYIHBIE MECTOpPOXKIeHH. B yc-
TIEIITHOM PEIICHNH 3THX MpobieM OOoJbIIoe 3HAYCHHE MMe-
10T KOMIUIEKCHOE M3y4YeHHE U HCIIOJIb30BaHUE MUHEPAIBbHO-
TO CBIPbSI, BCECTOPOHHSIS I'€0JIOr0-9KOHOMHYECKas! OLICHKa, a
TaKKe BOBJICUYEHNE B COBMECTHOE MCIIOJIb30BaHME OIM3 pac-
TIOJIOXKEHHBIX MECTOPOXKICHHI C HU3KOCOPTHBIMH PYyAaMH.

4. VccnenoBaHWE TEOJOTHYECKHX CTPYKTYp Hpen-
CTaBJISIET BAKHEULINM 3JIEMEHT U3yUYEHHS NPUPOIBI SHIO-
TEHHBIX PYAHBIX MOJNEH U MECTOPOXKIECHHH, OIMHAKOBO
Ba)KHBIA KakK JUIsl MOHUMaHUsI UX TeHEe3KCa, TaK M OLEHKU
TIPOMBIIIUIEHHOTO 3Ha4YeHus. HeoOxoqmmo yaensTs 6olb-
110 BHUMaHUE W3YYECHHIO I'€0JIOrO-CTPYKTYPHBIX (hakTo-
POB U YCJIOBHH JIOKaJIM3allMU OPYASHEHHSI M COCTAaBJICHHS
TI0 MX pe3yJbTaTaM JIOKAJIbHBIX U JETaJbHBIX CTPYKTYpHO-
TIPOTHO3HBIX KapT, MO3BOJIIOIINX OIPENENATh KOHKPET-
HbIE TUIOLIAN JJIs IIOCTAHOBKH JIETANIBHBIX T€0JIOropas3Be-
JIOYHBIX padoT.

5. B HBIHEIIHHUX PBIHOYHBIX YCJIOBUSIX SKOHOMUKH,
COKpaIlieHneM (DOH[A JIETKOOTKPBIBAEMBIX MECTOPOXKACHUH
Y CHW)KEHHEM KOHIIMIIMIA BO3HUKAET OCTpasi HEOOXOMMOCTh
00BEANHEHNS YCUIIHI TIPH pa3paboTKe HayIHBIX HCCIEI0Ba-
HHI ¥ YIITyOJIeHUs] TEOPETHIECKHX OCHOB YCIIOBHH (hOpMH-
POBaHUSI U 3aKOHOMEPHOCTEH pa3MeIeHsl 30JI0TOr0 Opy/e-
HEHMI, pa3pabOTKH HOBBIX TEXHOJIOTH U CHCTEM T'€0JIoropas-
BEJIOYHBIX, TOPHOIKCILTYaTaMOHHBIX PA00T M COBEPIICHCT-
BOBAHMS COBPEMEHHBIX METOJIOB OOOTalleHus IOJIE3HOTO
MCKOIIaeMOT0 W METaJUTYpri4Yeckod TepepaboTKu MHUHe-
PaTBHOTO CHIPBSI C LIENBIO MOBBIIICHNS SKOHOMHIIECKOH 3(h-
(heKTHBHOCTH JESITEILHOCTH BHOBb CTPOSIIIMXCS TOPHOPY/I-
HBIX TIPEANPUATHH Y30€KHCTaHa.
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HEKOTOPbLIE SAKOHOMEPHOCTWU PASMELLEHUA
30J510TOINo OPYOEHEHUA B TOPAX BYKAHTAY
Mo AAHHbLIM 3D MOAEJIMPOBAHUA

UcaxopxaeB B.A., npodeccop kadeapbl «"eonorna nonesHbix MCKoMaeMblx U pa3BefoyHble pabotbi» Tawl TY; TaHrnpos A.WU., accu-
CTEHT kadpeapbl «eonormst NonesHbIX UckonaeMblx U pa3BefoyHble paboTtbl» Tawl TY; YpyHoB B.H., accucteHT kadenpbl «leonorus
nonesHbIX NCKOMaeMbIX U pa3BegoyHble paboTbi» Tawl TY

© WNcaxopxaes B.A., TaHrupos A.W., YpyHoB B.H. 2014 r.

Bugantog® tog’ida oltin ma'danlashuvining o’ziga xos xususiyati ko ’pincha gidrotermal o’zgargan
“minerallashgan” jins tanalarida o ’rganilgan. Ob'ektlarda olib borilgan qidirish va baholash ishlari hududda mavjud
minerallashgan jins tanalarini, nafaqat ma'dan tanasini o rganish va baholashda balki geologik-uslubiy yondoshuvlarni
qaytadan ko ’rib chiqish zaruriyatini, qo shimcha izlash va qidirish me'zonlarini ishonchini ta'minlaydi. Sharoshkali va
kalonkaviy burg ulashni o’ziga xos jihatlarini va namunalash ma'lumotlarini 3D qayta tahlil qilish natijalari asosida,
hamma modellashtirilgan ob'ektlarda chuqurlashgan sari, ba'zan yon atroflari to’liq o 'rganilmay qolganligi kuzatiladi.

Tayanch iboralar: Buqantog’, Kokpatas ruda maydoni, joylashish, shakllanish, kon, modellashtirish, mezon,
burg ulash, oltin.

The characteristic feature of ore-grade gold mineralization of Bukantau is its confinement to hydrothermically
altered mineralized rock bodies. Targets of exploration and assessment in the region are mineralized rock bodies rather
than rock bodies. These call for reconsideration of geological and methodological approaches for examination and
assessment which can provide additional reliable criteria for search and exploration. Results of 3D processing of
materials of roller- and core-drilling suggest that supposedly almost all modeled objects remain underexplored.

Key words: Bukantau, Kokpatas ore field, confinement, formation, deposit, modeling, criterion, drilling, gold.

BykanTtayckuil ropHOpYIHBIN paiioH SBISIETCSI BTOPHIM
nocne TamabiTayckoro B KBI3BUIKYMCKOM — TOpPHO-
9KOHOMHYECKOM PETHOHE MO0 HATWYMIO MPOMBIIUICHHBIX
PYAHBIX MECTOPOXKACHHI M B MEPBYIO O4Yepenp - Oiaro-
pOAHOMETANbHBIX. B Ipoliecce oCyIecTBIEHHs Teooro-
pa3Beno4yHbIX paboT B 70-80 IT. MPOIIJIOro CTOJIETHS Teo-
JIOTU TIpeciefoBall €IWHCTBEHHYIO I€Jb — OLIEHUTH pe-
cypcHyto 0a3zy 0oJiee TEXHOJIOTHYHBIX OKHCIICHHBIX 30J10-
TOCOAepXkaIuX pya MecTopoxaennid Koknaracckoro pyn-
HOTO TOJIs, OOBIYHO MMEIOIINX BEPTHUKAIBHBIA pa3Max B
20-30 (pemxo no 50) m. Beuth pa3BeaHbl U TOACYUTAHBI
TaKOKe 3aI1achl CMEIIAHHBIX ¥ IEPBUYHBIX 30JI0TOCYIIbOHI-
HBIX pyA A0 riryOuH B cpenHeM A0 80-120 m oT moBepxHO-
cTr. B 3THX permoHax 3a mocieJHNE TOIbI BO3HUKIN OI-
peneéHHbIe 3aTpyJHEHNS B ITOJATOTOBKE aKTHBHBIX 3arla-
COB U JI00BIY€ TEXHOJOTHUYHBIX 30JI0TOCOACPKALINX PYA.
OrnepaTtruBHOE TepenpopHINpOBaHUe CXeM 00OTalleHHs 1
MOUCK 00Jiee palMOHATBHBIX X TEXHOJOIMYECKUX pellie-
HUH TIO3BOJIMII HAJIAIUTh OCBOCHHE TIEPBUYHBIX HEOKHC-
JICHHBIX CYJb(UAHBIX 30JI0TOCOAEPKALIMX Py, 3ajeraro-
IIMX HIDKE OKHCIICHHBIX 30H 0oJiee YeM JBYX JECATKOB
MecTopoXieHni KokmaTacckoro pyzHOTO Iojist, a Takxke
HEKOTOPBIX MecTopoxkaeHui LleHTpanbHbIX KbI3pu1KyMOB.
INouckn > QeKTHBHBIX TEXHOIOTHH Iepenena YHOPHBIX
PYA TIPOIOIKAIOTCH.

HUccnenosanms ¢ npumeHenreM [ MIC TexHomMorHnii ocy-
IIECTBJIEHBI B Tpenenax cepsl AesITeNbHOCTH TPONU3BOJICT-
BeHHBIX noppasneneHnit HI'MK, pe3ysbTaTsl KOTOPBIX SIB-
Js0TCA OOJIee BOCTPeOOBaHHBIMY, YEM TAaKOBBIE 3a Ipere-
JIaMH TOPHBIX OTBOJIOB.

IIpu co3manmm OOBEMHBIX MoJENell MeCTOPOKICHHI
ABTOPHI TIONB30BANNCH JAHHBIMU TE€OJIOTOPa3BEAOYHBIX pa-
00T M DKCIUTyaTAIIMOHHON Pa3BENKH, a TAKKE COOCTBEHHBIX
HaOJIFOEHIA.

Bcé 3710 1o3BONMMIIO0 TIOMYEPKHYTh CIIEAYIOIINE OCOOeH-
HOCTH (hOPMHUPOBAHUS PYIHBIX CKOIUICHUI W TTPOMBIIILICH-
HBIX PyJHBIX TET:

1. 30JI0TOHOCHBIE 30HBI B TIpE/IEaX YIaCTKOB M MECTO-
POK/IEHUH, BBISIBJICHHBIX B IIEHTPAIbHOM YacTu rop bykan-
Tay, IMesl B IIEJIOM CXOXKHE MO3UIINH, BCE JKe UMEIOT HEKO-
TOpPBIEC OTIIMYUTEHEHBIC OCOOCHHOCTH B CTCTICHH MHTCHCHB-
HOCTH TPOSIBIICHUS 30JIOTOPYIHOW MHHEpaIH3alii U e
COCTaBa, a TAKXKE U COIPOBOXKAAOIIMX TIPOIIECC OKOJIO-
PYZHBIX U3MEHEHUI.

2. OCHOBHBIMH (DaKTOPaMH, TPEAOTIPEACIIIOIINAMH TI0-
3UIMK M MaciTaObl MECTOPOKIECHUN M PYAHBIX TEN SBII-
IOTCS TeOJIOTO-CTPYKTYpHBIE, pa3BUBaoIIHecs Ha (oHe
nuroormdeckux. CTpyKTypHBIE (aKTOphl - pa3phIBHBIC
HAPYILICHUS, 30HBI WX COYCTAHWM, NMPOOJICHHE W JPYTHUE
TIPOSIBJICHBI B CAMBIX Pa3HOOOPAa3HBIX BapHAHTAX, 3a4acTyIO
B MPeoOJIaJaHiK OTHOTO (PEAKO JBYX) M3 X AJICMEHTOB.

OOcne0BaHHBIE MECTOPOXKICHUS U PYIOIPOSIBIICHUS,
HCXOJIS U3 KOMIDTEKCa 0COOCHHOCTEH TIPOSIBIICHUS U JIOKAJIH-
3aIiy 30JI0TOPYAHON MHUHEPATM3AIH, MOKHO CTPYIITHPO-
BaTh 10 CIICAYIOMIEMY: COIJIACHDIE, CEeKYIIHeE U CI0KHbIE.

YCTaHOBNICHO, YTO WHTCHCHBHOCTH TPOSIBICHHUS TIPO-
[IECCOB MHIHEPAJIO00Pa30BaHMs BO3PACTACT B TEX I€OJIOTO-
CTPYKTYPHBIX MO3UIIMAX, IJIe TI0 HAJBUTY Ha KapalllaxcKHe
CIIAHIIBl HAJBUHYTHI TOPH30HTHI IUIOTHBIX KpEeMHEW — TIo-
poxd, cHocoOHBIX, BHAMMO, CO3IaTh OoJiee COBEpIICHHBII

Toprsit
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Puc. 1. NMpumepsl 3D mopenen yyacTkoB: A - o6bEMHasa mogens; B - pa3pes

9KpaH, a TaKXKe Ha WHTEpBaNax, IJI€ PACCTOSHUS MEKIY
PYZOHOCHBIM MeX(QOPMAIMOHHBIM KOHTaKTOM W 30HOM
HaJIBUTa 3HAYUTEIIHHO COKPAIIICHBL.

3. XapakTepHas yepTa 30JI0TOT0 opyaeHeHus rop by-
KaHTay - NPHYPOYEHHOCTh MX K TeNaM T'HAPOTEpMAaIbHO
W3MEHEHHBIX, 3a4acTyl0 «MHUHEPAIU30BAHHBIX», ITOPO.
ConeprxaHue 30J10Ta B 9TUX W3MEHEHHBIX MUHEPAIH30BaH-
HBIX TOpofax OOBMHO B HECKONBKO pa3 IPEBBIIACT
«(hOHOBOE) TI0 PETHOHY, XOTS B IIPEOOIIAIAI0IEM OOIBIITIH-
CTBE CIIy4aeB OHO HI)KE€ MUHUMAJIbHO-TIPOMBIIUIEHHOTO.

OueBUIHO, MEXIY TeJlaMH MUHEpPAIU30BAHHBIX MOPOJ
U PYAHBIMH TellaMH CYILECTBYIOT OIpEICIEHHBIE CBS3H,
BBISIBJICHHE M HM3y4YeHHE KOTOPBIX MOXET Jarh JIOTOJIHH-
TeJIbHbIE HaJIEKHbIE KPUTEPUH IIPHU MOKCKax U passenke. Ho
TIPY 3TOM MOKHO YTBEPXIaTh, YTO MPOMBIILIECHHBIE PYII-
HBIE TeJa TOJYEPKUBAIOT HEOJHOPOJHOCTH BHYTPEHHETO
CTPOEHMSI TeJI MUHEPaJIM30BaHHbIX MOpox M 30H. KoHTypHI
MIPOMBIIIEHHBIX PYAHBIX TET BHYTPH OOIIETO KOHTYypa
PYZOHOCHBIX TEN THAPOTEPMATIBHO W3MEHEHHBIX MOPOJ
OOBIYHO OTPAKAIOT KOHIUIIAL.

Pesynpratel 3D MonenmpoBaHWs, BBHITOJHEHHBIE HWC-
KIIIOYUTENIBHO Ha 0a3e JAaHHBIX Pe3ylIbTaToB ITOMCKOBO-
pasBenouHoro Oypenusi psiga oobekroB (Caiinblil, PyaHas
30Ha Ne 2, Caprop u Zip.) HAaBOAST HA MBICTH O TOM, YTO
TIOYTH BCE CMOJIECITMPOBAHHBIE OOBEKTHI OCTAIUCH HEIOU3Y-
YEHHBIMU Ha ITyOOKHe TOPU30HTHI, @ MHOTA U Ha ()JIaHTH.
3T0 OOBSACHSIETCS BUIMMO TEM, YTO aKIEHT 33/1aBaJics Ha

OLICHKY 3aIlacOB IPHIIOBEPXHOCTHBIX OKHCIEHHBIX pyd. U
3TO MMEJI0 MECTO Bpa3pe3 OIHOMY M3 OCHOBHBIX MPHHIIU-
TIOB Pa3BeIKK — MPUHIUITY MOJTHOTHI HCCJIeNoBaHuid. Tak,
Ha TIOCTPOCHHBIX OOBEMHBIX MOJEIAX MECTOPOXKICHUIA
BUJIHO, YTO TPAHWIBI PAa3BUTHS 30JI0TOTO OPYICHEHHWS (B
T.4. OKHCIICHHOTO W CMEIIAHHOTO COCTABOB) C COACPKAHWIS-
mu Bhie 2,0; 3,0 u 4% (B y.e.) UMEIOT SIBHOE TIPOJIOJDKCHHUE
¥ OCTArOTCS HeIOpa3BeJaHHBIMH, UTO TTIOATBEP KIASTCS TaH-
HBIMH OTPOOOBAaHWS CTAaWM [JeTalbHOW oreHku [ PP
(puc. 1).

OO0 3TOM e CBUJIETETILCTBYIOT «HEECTECTBEHHBIC Ipa-
HULBD) Pa3BUTHS PYIHBIX TeJ IO JTAHHBIM OMPOOOBaHUS,
MPUHATOC «BBIKITMHUBAHKE» KOTOPHIX SBHO MPOTUBOPEUHT
JIOTUKE TIPOIIECCOB PYA000pa3oBaHus ¥ (hOPMHUPOBAHUS
pyaHBIX Tell. Bo Beex city4asx, BUTUMO, IMEET MECTO pas-
BUTHE CTOJIO0O0PA3HBIX, JOCTATOYHO KPYTOIAIalOIINX
PYAOHOCHBIX 30H, JIOKAJM3aIMsA KOTOPBIX OMPEACICTCS
Pa3BHUTHEM CIIOKHOCOYCTAIOIINXCSI Pa3phIBHBIX CTPYKTYD.
B momoOHBIX MO3MIMSX OTMEYArOTCST BO3pAacTaHWE WHTCH-
CHBHOCTH W YBEJIMUICHHE BEPTUKAIHHOTO pa3Maxa OKHCIICH-
HBIX pya (o 70-100 u 6onee m). Kak cnpaBemmBo momraep-
KUBAIOT HEKOTOPBIE MCCIIEI0BATENH, C YIIIyOJIeHHEM J100bI-
YH BCKPBIBAIOTCA BCE OOJIee CIIOKHBIE, HE TOJHKO TOPHOTEX-
HHYECKUE YCIIOBHSI 00BEKTa, HO U O0Jiee CIIOKHBIE TE0JIOTU-
YECKHUE TapaMeTPhl MPOMBIILICHHOTO OPYICHEHHS.

HrHopupoBaHueM TPHHIMIIA TOJTHOTHI KCCIICIOBaHUI
(«WTH TIOJTHBIX TIEPECcEeUCHHUI) B TIPOIIECCE Pa3BEIKU, BUIU-
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MO, OOBSICHSIIOTCSI HEKOTOpBIE M3 CJIOXKHOCTEH, MpOSBHB-
IIUXCS TIPH 3KCILTyaTallMOHHOM pa3BeKe M SKCIUTyaTalliu
oOBeKTa:

1. Hanmume cymectBeHHBIX (10 20-30%) pacxoxaeHnit
MEXIy KOHTYpamMH 3amacoB 1mo Omoky kareropmu C;-C,
(pesymbrarel I'PP) 1 TakoBBIMH 110 TaHHBIM COPTOBOTO OII-
po6oBaHI (FKCIUTyaTAIIMOHHAS Pa3BENIKa).

BenuuuHbl 3THX pacxoxkIEHUI MUHUMAIBHBI B BEPXHUX
ropuzoHTax mecropoxzaeHuit. C yrinyoneHueM yxe Ha 20-
30 m rpaHMIBI Pa3BUTHS OOTaTHIX MPOMBIIUICHHBIX PYX
3aMETHO HE YKJIaJ[bIBAIOTCSI HE TOJILKO B KOHTYPBI MOJICUET-
HOT'0 T€0JIOTMYECKOro OJIOKa, HO M MECTaMH yXOJIT 3a O0pT
SKCIUTyaTalliOHHOTO Kapbepa. Cka3aHHOE HArJISIHO JIEMOH-
cTpupyercs Ha 00bEMHOI 3D Momemu o wactu [leHTpans-
HOTO Kapbepa, BHIIOJHEHHOTO IO IaHHBIM JKCILTyaTaI[HOH-
HOTO OypeHus (puc. 2).

[Nomo6Hoe 3aKiTOueHne BIOJHE COTIACYeTCs ¢ BBIBOJA-
MU psiia aBTOpOB. Tak, mccrenoBaHmsIMu 3umannHoi B.S.,
HcakoBa M.Y. u nip. (2002 r.), Ha IpuUMepe IKCILTyaTupye-
MBIX MECTOPOXIICHHI Y30€KHCTaHa U3 Pa3IM4HbBIX 30JI0TO-
PyIHBIX GOpMaMi U THIIOB PYAHBIX 3aeXkKeH (B TOM YHCie
Koknaracckux) npoBeJieHO COIOCTaBJIeHNUE Pa3BeJaHHBIX U
IKCIUTyaTHpyeMBbIX 3amacoB. KommuecTBeHHbIE pacxoskie-
HUSI 3aI1aCOB OKHCIIEHHBIX py[ Ha MectopokaeHnu Kokma-
Tac, ONpe/IeIEHHBIE COITOCTABICHHEM PE3YJIBTAaTOB pa3Bell-
ku (¢ yuérom mepecuéra 3amacoB ['K3) u skcImTyaranum mo
yuactkam, cocraBiser 25-30%. DOto oObsicHsieTcst Oornee
CJIO)KHBIMH OCOOCHHOCTSMH JIOKAIM3AIMN TPOMBIIIIIICHHO-
TO 30JI0TOTO OPYJCHEHMS: BBICOKOH M3MEHYMBOCTHIO U HE-
BBIIEP)KaHHOCTBIO COJEPXKaHMS 30JI0Ta, MOIHOCTBIO 3aiIe-
XKel M0 MPOCTUPAHUIO M IaASHUIO; M3MEHUYMBBIMH, Ooliee
CJIOKHBIMH, YEM OHH TPECTABILIIOTCS Ha 3Talle Pa3BeiKH,
MOP(OJIOTUYECKMMH OYEPTaHHUSIMU TTPOMBIILICHHBIX CKOII-
nenuit; u ap. O4eBUAHO, B POIIECCaX OLEHKH U OKOHTYpPH-
BaHUs PYAHBIX 30H (TelN) T€OJIOTH TPUMEHSIIN W3BECTHBIC
«U1a0JIOHHBIE» METOIMUYECKHE NMPHEMBI, CYIIECTBYIOIIE B
JISHCTBYIOIINX HOPMATHBHBIX JIOKYMEHTaX. DTH PEKOMEH-
JIalN HOCST «OOIIMH XapakTepy W MpU UX NMPHMEHEHHH B
KOHKPETHBIX CITyqasix TpeOyeTcst TBOPUECKHIA MOIXO, yIH-
TBHIBAIOIIMHA BCE OCOOEHHOCTH TE€OJIOTHYECKOTO CTPOCHUSA
PYZHOW 30HBI, HHTEPBAJIOB C BBHICOKUM COZICP)KaHHEM IIO-
JIE3HOTO KOMIIOHEHTA U, B 0COOEHHOCTH, IIPH YCTAHOBJICHUU
TaKOBBIX B ITyOOKHX, MEHEE Pa3BEJaHHBIX YaCTSIX MECTOPO-
JKJICHUH, KaK 3TO PACKPBITO MPH MOoCTpoeHn: 3D Moperneid.

Takum 00pa3zom, BBIIEHU3IIOKEHHBIE TIOJIOXKEHHST TI03BO-
JSIIOT JIOIYCTUTB, YTO T'€OJIOTH-Pa3BEIUUKU TIPU TEO0JI0T0-
pa3BeIOUHBIX paboTax Ha CTaJMsX OLEHKH, TOpa3BEIKH W

Puc. 2. CxoaumocTb rpaHuy 3anacoB kateropum C4-C, c
KOHTYpamMu MpPOMBILJIEHHbIX COPTOB pyA Ha npumepe
OoAHOro U3 KapbepoB rop BykaHTay

JlaKe HKCIUTYaTallMOHHOW pa3BeIKN MMEIOT JIEN0 He ¢ KOH-
TypaMH PYIHBIX TeNl, a C KOHTypaMH TeJl MUHEpaJIN30BaH-
HBIX TI0opos. OCOOEHHOCTH Pa3BUTHSI TOCIEIHUX €I Tpe-
OYIOT CBOETO OM3yYeHHs. A IPUMEHUTETEHO K HAM JIOJDK-
Ha OBITh YCOBEPILIEHCTBOBAHA METOAMKA Pa3BEIKH M OMPO-
OOBaHUS W, KaK CIEACTBHE, OIlcHKa 00bekTa. CTaHOBUTCS
OYEBUIHBIM, YTO B CTAAWSX NETATBHON OIIEHKH OOBEKTa U
JIOpa3BeIOYHBIX PabOT, OCYIIECTBISIEMBIX B 30HE T'OPHOTO
OTBOJIa IKCILTYaTHPYEMbIX MECTOPOXIECHUI IIpU Ompezere-
HHU TYCTOTHI CETH, 1eleco00pa3eH yuET OmbITa dKCIUTyara-
IIMOHHOM Pa3BEIKU U BBIIBICHHBIX TIPH STOM 0COOEHHOCTEN
JIOKaJIM3aL|H1 30JI0TOTO OpyACHEHHSL.
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NMPOrHO3NPOBAHUE YOAPOOINACHOCTH
MECTOPOXOEHMX METOAOOM MOAEJIMPOBAHUA

PaxumoB B.P., npodeccop kadeapbl «leoge3ns u mapkwengepckoe geno» TawlTY, AOKT. TexH. Hayk, akagemuk AH PYs;
TypanoB M.K., JOKT. reon.-MvH. HayK, MHCTUTYT MUHeparnbHbIX pecypcoB ockomreonormn PY3; KasakoB A.H., accucteHT kadenpbl

«leopesuna n mapkwengepckoe geno» TawlTY

Magolada konlarda va uning alohida uchastkalarida zarbaga havflilik darajasini baholash va tahmin qilish asosida
qazib olinayotgan har xil jinsdan iborat massivli ba ’zi bir oltin rudali konlarda tabiiy kuchlangan maydonlarning

shakllanish mexanizmi ko rib chigilgan.

Tayanch iboralar: konchilik ishlab chiqarish sanoatining rivojlanishi, chuqur yotgan ruda konlarini yer ostida qazib
olish samaradorligini va havfsizligini oshirish, chuqur gorizontlar, regionning yuqori tektonik faolligi va geologik tuzul-
ishining murakkabligi, kon bosimi, massiv qismining siljishi, konchilik va kon-tektonik zarbalar.

The established mechanisms of formation natural intense areas in structurally heterogeneous arrays developed some
gold deposits could be the basis for the prediction and appraisal of the rock-bump hazards the deposits in general and

its individual parts considered in this article.

Key words: development of mining industry, improving the safety and effectiveness underground mining of deep ore
deposits, high tectonic activity of the region and complexity of geological structures, rock pressure, displacement of the

subarray, mining and mining-tectonic strikes.

JanpHelmee pa3BUTHE TOPHONOOBIBAIOMIEH IIPO-
MBIIINIEHHOCTH MHOTHX CTpPaH, B TOM 4HCJIe U Y30€KH-
CTaHa, 3aBUCHUT OT MOBBIIIEHHs 0€30MacCHOCTH U 3 dek-
THUBHOCTH II03eMHOI pa3paboTKu IIy0OKO03aIeraronnux
PYIHBIX MECTOPOXIEHUH. B ycloBHsIX Tiy0OKHX ropH-
30HTOB, BHICOKOW TEKTOHHYECKOH aKTHMBHOCTU PETHOHA
U CJIO)KHOCTH T'€OJIOTHYECKUX CTPYKTYp, TOpHOE AaBiie-
HUE Ha PYIHHKAX MpPOSBISETCS B AWHaAMH4YecKoH (op-
Me, YTO NMPHUBOAMT K CABI)KEHHIO YAaCTH MacCHBa, K BHE-
3alHBIM BBIOpOCaM TOPHBIX IOPOA, TOPHBIM M TOPHO-
TEKTOHUYECKUM yIapam.

OmHIM U3 OCHOBHBIX ()aKTOPOB TIPOSIBICHUS TTOH00-
HBIX IMHAMMYECKHX MPOILIECCOB SIBISETCS BHICOKUN ypo-
BEHb JCHCTBYIOIIETO B MaCCHBE TOPHBIX MOPOJ Hauaslb-
HOTO HANpPSDKEHHOT'O COCTOSHUS, (OPMHPYIOIIETocs B
OCHOBHOM I10J1 BIIUSTHUEM TPaBUTAI[HOHHBIX U TEKTOHH-
YeCKHX CWII. [ paBUTallMOHHBIC HAINPSDKEHHS 10 BEPTH-
KaJIi OTIpe/IeTIIIOTCS BECOM BhILIenexaieit Toamu - YH.
TexToHMUYEeCKNE HANpsKEHUs, KaK MpaBHIIO, IEHCTBYIO-
e B TOPU30HTAIBHBIX HANPABICHUSIX, OTINYAIOTCS OT
TPaBUTAlMOHHOTO TOJsI OOJBIIEH CII0KHOCTBIO, T.K.
MapaMeTpsl TEKTOHNYECKUX HaNpsHKEHUI MOTYT 3HAUH-
TEJIBHO U3MEHSTHCS KaK B MIPOCTPAHCTBE, TaK M BO Bpe-
MeHH. Takas ocoOeHHOCTH OOyCJIOBIIEHa HEpaBHOMED-
HBIM pacIpeeNeHHEeM B MPOCTPAHCTBE CKOPOCTEH Tek-
TOHUYECKOTO JIBXKECHUSI U CKOpPOCTel Aedopmariuii 3em-
HOH KOPBI.

[To maHHBIM DSKCIIEPUMEHTAJBHBIX HCCIEIOBaHUH,
HanpuMep, B IOpoJax KPUCTAIUIMUECKOTO U CKIaa4aTo-
ro ¢yHIaMeHTa TOpPH30HTAJIbHbIE HANPSIKEHUS PEBBI-
AT BepTUKanbHble B 60% ciydaeB, B OCaJ0OYHBIX
nopoaax 10-20%. MHoraa 3Ty NpeBBIIEHNS] MOTYT JOC-
turath 5-10 pas, B 3TOM ciydae TOPH3OHTAIBHBIC Ha-
MIpsDKEHUST OyIyT SBISATHCS ONMPEACISIFOIIMMHE TIPH TIPO-

SIBJICHUU TOPHOTO JABJIEHUS U PAacu€re yCTOWYUBOCTH
KOHCTPYKLIUU U COOPYKEHHS.

VIMeHHO ¢ 3TOH LeNbl0 B pyAHUKAx U LIaxTax Ipo-
BOJSAT MpsSMble HATypHBIC H3MEpPEHHs AECHCTBYIOLIMX
HaNpsDKEHUH M M3y4daloT MPOCTPAHCTBEHHBIE 3aKOHO-
MEpPHOCTH M HUX paclpeiesieHHs B TOPHBIX MAaCcCHBAaX.
Takue mupoxoMacimiTaOHble HATYPHBIE JKCIIEPUMEHTEHI
ObUTM TIPOBENIEHBI BO MHOTHX CTpaHax MHpA, B 4aCTHO-
cty, B ToHHeNAX Koabckoro nmomyoctposa, ropHoi 1llo-
puu, [onbacca, Ypama, Anras, llentpanpHOoii A3um,
MajJe030UCKUX CKIamJaThiX mosicax Hopeerun, Apukw,
ABctpanuu u 1p. B utore moutH Bo Beex cirydasx ObUTH
3a(hUKCUPOBaHbI TOPU30HTANBHBIE HAIIPSKEHHS, [IPEBHI-
IIAIONINE HECKONBKO Pa3 BEPTHKAIbHbIE. AHAIU3 AaH-
HBIX MHOTOJIETHUX KOMIIJIEKCHBIX HCCIEIOBAHUN IO
YAApOOIMAacHOCTH MECTOPOXKACHUH MOKAa3bIBAeT, 4YTO
TOPHBIE y/aphl 4Yalle MpOosBISIOTCS B paioHax c¢ Oolee
BBICOKMM YPOBHEM KacaTeJbHBIX HampskeHuil. [laHHOe
00CTOSITENECTBO TOATBEP)KIAECT HAJIMUUE CBS3HM IHMHA-
MUYECKOTO TMPOSIBICHHS ONACHBIX SBJIECHUI C COBPEMEH-
HBIMH TEKTOHWYECKHMH IBIDKCHHSIMH, O0YCIOBICHHBI-
MU T€0JMHAMUYECKAMH TIPOLIECCAMHU B 3€MHOI KOpe.

PesynpraTamMn ncciiegoBaHUS yJapOONacHOCTH Me-
CTOPOXIAEHUN YCTaHOBIIEHO, YTO B pailOHaX C BBICOKHM
YPOBHEM TEKTOHMYECKOI'O HAIPSKCHUS TOPHBIE YAaphl
NPOSBISIIOTCS. HAa OTHOCHUTENBHO HEOOJIBIINX TITyOHHAX
(150-200 m). ITpu 3TOM 3HAYUTENHHOE BIMSHUE HA y[a-
POOINAaCHOCTh MECTOPOXKACHUS OKa3bIBA€T CTPYKTYpPHO-
TEKTOHHYECKasi XapaKTepHUCTUKa TOPHOI'O MacCHUBa.

Taxke ycTaHOBJEHO, YTO HamOoJiee ONMaCHBIMH 30-
HaMM KOHILIEHTPAaIlMM HAIPSDKEHWH SIBJISETCS 30HA akK-
THUBHBIX TEKTOHWYECKUX HAPYIIEHUH, )KECTKHUE, KPETIKHE
TOpHBIE MOPOJBI, KOHTAKTHl PA3JINYHBIX JUTOIOTHIE-
CKUX CJIO€B, OKOHYaHHUS TEKTOHMYECKHUX HAPYIICHU,
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HapylleHHbIE KpbUla CKJIAAOK W ApYyrde NPHPOIHBIE
(baxTopsI.

Crienyer OTMETHTD, YTO C BBEIGHHEM B TOPHOE JIEJI0
MOHATHUS O OJOYHOCTH MacCHBa, KOTOPBIH SABISETCS CO-
BOKYITHOCTBIO B3aHMMO/ICHCTBYIOIINX OJIOKOB, YTO MOIY-
YIJI0 MIMPOKOE NMPHU3HAHWE IPU T€OMEXaHWIECKHX HC-
CJIEOBAHUSX BO MHOTHX CTpaHaxX MHpa, B TOM YHCIE U
B Y30ekucTaHe, €ro NMPUMEHEHUsI B Npelenax OTIelNb-
HBIX YYaCTKOB MECTOPOXJIEHHsI, IPaHUIAMU KOTOPBIX
SBIIIFOTCSL Pa3lOMBI, KOHTPOJIMPYIOLIHE pa3pabaTbiBae-
MBbIE€ MECTOPOKACHUS, TO3BOJIMIIO OoJiee rry0xe Mmo1on-
TH K PEIICHUIO MPOOJIEeMBI TOPHBIX yIapoB, OCYIECTB-
NS UX TPOTHO3 € y4YETOM TE€O0JWHAMHKH ITOPOJIHOTO
MaccuBa. [Ipyn 3TOM MCTOYHMKOM HaKOIJICHUS! DHEPTUU
B MaccHBe NMPUHUMAIOT IWHAMHYECKOE B3anMOJIeficTBHE
MTOPOJHBIX OJOKOB IMOJ BIMSIHNEM COBPEMEHHBIX TEKTO-
HUYECKUX JBUKCHHUH 36MHOH KOPHI [1].

Takum 00pa3zoM, B HacTosiee BpeMs TEKTOHUYE-
CKHE HCCIIeIOBaHMs HAIIPABICHBI HE TOJBKO Ha H3yde-
HHUE T€OJIOTHYECKUX MPOIIECCOB, HO U ISl pPealu3aluu
JIOKAJIBHBIX W PETHOHANBHBIX 3a/lad TOpPHOTO Jena, B
YaCTHOCTH, AN BBISBJICGHUS HaNpsKEHHO-
Je(OPMHPOBAHHOTO COCTOSTHHS M MeXaHu3Mma (HopMHu-
POBaHUS TEKTOHHYECKHUX HAINPSDKEHUH B MacCHBE.

Kak 0bu10 OTMEUYeHO BhIIIE, OCOOEHHOCTH T'€OJMHA-
MHUYECKOM TO3WIUHM YJapOOIAacHBIX MECTOPOKICHUH
[leHTpanpsHOa3MaTCKOTO PETHOHA, B TOM YHCJIE B B ¥Y3-
OeKucTaHe, ABISIETCS NX MPHYPOUYEHHOCTh K TEKTOHHYE-
CKM aKTHBHBIM 30HaM 3€MHOW KOPBI C HEPAaBHOMEPHBIM
pacripesieleHueM HaIPsKEHHOTO COCTOSTHHS OTAETBHBIX
y4acTKOB MaccHBa IOJ BIUSHHEM HEOTEKTOHHUYECKHX
nporeccoB. JlanHas cnenuduka npexonpenessier Heoo-
XOZAMMOCTh OLIEHKH CTENEeHH yJapOONacHOCTH, YUHTHI-
BarolIass 0COOEHHOCTH TeOMEXaHUYECKUX M T'€0INHAMH-
YECKHUX YCJIOBUH MECTOPOKICHUH B CTaJIUU MPOEKTHPO-
BaHUS 10 Havaja SKCILUTyaTaliH.

Jpyrumu ciioBamu, JUIsi IPOTHO3UPOBAHUS OITACHBIX
TOPHO-TMHAMHUYECKHX SIBIIEHUI HEOOXOIMMBI JTOCTOBEP-
HBIE JaHHBIE TI0 TE€OINHAMUIECKUM U T€OMEXaHNIEeCKUM
COCTOSIHMSIM pa3pabaThIBAEMOTO MECTOPOXACHHUS H, B
MEPBYI0 OdYepenp, II0 XapakTepy HaIpsKEHHO-
ne(GOpMHPOBAaHHOTO COCTOSHHS MacCHUBa B €CTECTBEH-
HBIX YCJIOBHSIX, YTO SIBISIETCS OJHOW M3 aKTyalbHBIX
3a/a4 peruoHaIbHON T'e0IMHAMUKH.

Taxkoii moaxo/ ObUT IPUHST IIPU UCCIIETOBAHUU T'e0-
JIUHAMAYECKUX (DaKTOpOB, BIMSIOUIMX Ha JIWHAMHYE-
CKHe TIPOLIECCHl TPU OCBOSHHUHU 30JIOTOPYIHBIX MECTOPO-
xneHui L{eHTpanbHO0a3MaTCKOT0 pernoHa, B YaCTHOCTH,
V306ekucrana. B mocnennue roapl B MpakTHKE HAYYHBIX
HCCIIEIOBAaHUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH pac-
TpeesieHrs] HalpsDKeHUH W AeopMariii OTIEeNbHBIX
YYacTKOB 3€MHOH KOpBI HIMPOKO NPHUMEHSETCS METO.X
¢usuueckoro monenupoBanus. Cpeam HuUX Haubolee
IIPOCTHIM U HaTJSIAHBIM J1a0OPATOPHBIM METOJIOM, MOIY-
YUBIIUM IIHPOKOE PACIPOCTPaHEHHE, SBISETCS ONTHKO-
MOJISIPU3ALMOHHBIA MeToA MopaenpoBaHusi. COTpyaHH-
KaMHU HCCIIeIOBATENbCKOM JTabopaTopun TeKTOHO(U3H-
KM HMHCTHTYyTa MUHepaJlbHBIX pecypcoB (MIMP) Obutn

Puc. 1. Kapta pacnpepeneHus TeKTOHU4ECKUX HanpsixKeHNn
B cTpyktypax Koubynakckoro pyaHoro nons. MacwTtab
1:20000. Bapuant IV (OcHoBa mMopgenu B MacwTabe
1:10000): BenunynHa MakcuMarnbHbIX KacaTernbHbIX HanpsiKeHUiA
(B nopsigke yBenuyeHusi 3HavyeHMn tmax 1<2<3<4<5<6<
7 <8 <9); 1-HenTpanbHas 30Ha; 2, 3 - nonsa cnabblx Hanpsixe-
HU; 4, 5 - NONA yMepeHHbIX HanpshxeHun; 6, 7, 8 - nons cunb-
HbIX HaMpspKeHun; 9 - mons MakcMmarnbHbIX HanpskeHui; 10 -
TIMHWUW Pa3pbIBHbIX HApYLLUEHWUI

NPOBEJIEHBl [IUPOKOMAcCIITaOHBIE HCCIIEOBaHUS 10
MOJICIIMPOBAHMIO CTPYKTYpP psiia PYAHBIX IOJIEH C Iie-
JIBI0 M3YYEHUS! B3aMMOCBSI3M BEIMYMH TEKTOHHYECKOW
HaNpPsHKEHHOCTH ¢ TIpolieccaMul pynooOpaszoBanust [1].

C 1enpio OIEHKH NMOTCHUHAIBFHONH YAapOOIacHOCTH
30JIOTOPYAHBIX MECTOPOKAEHUIT MOXKHO BOCIOJIB30-
BaThCs pesyibpTaTaMu ucciaenosanuss UMP no moxenu-
POBAaHHUIO CTPYKTYPHBIX OCOOCHHOCTEH 30J0TOPYAHBIX
MectopoxaeHnit Koubynak, Kensmonma, Yomak u Ax-
xuoyryt [1].

ABTOpaMu 3TOH pabOTHI OBUIO BBHITIOTHEHO HECKOJIb-
KO BapUaHTOB DKCIIEPHUMEHTA, MPOBEAEHHBIX COTJIACHO
MPUHIUMIIAM MOJIETUPOBaHus aBTopa [2]. B manHoii cTa-
Th€ MCIOJIb30BAHBI PE3YJIBTATHl MOCIEAHEr0 BapUaHTa,
I7Ie B OCHOBY MOJIEIHM YdYacTKa JieTja CTPYKTypHO-
TEKTOHWYECKass OCHOBA, COOTBETCTBYIOIIAs IIEPHOIY
pynoodpaszoBanus (puc. 1-5).

OcCHOBHBIE 33Ja4l MOJEIHPOBAHUS CTPYKTYp PYI-
HBIX TI0JIEH 30JI0TOPYAHBIX MECTOPOXIAECHUH CBOIMINCH
K CIEIyIOUIEeMy:

1) BBIICHEHHE XapakTepa paclpeneieHHs] TeKTOHU-
YECKHUX HANPSDKEHUH B CTPYKTYpax PYIJHOTO IOJIS;

2) ompeneneHHe TEKTOHOPHUIUUECKOTO COCTOSHUS
OTIEIbHEBIX €r0 OJIOKOB;

3) BBISICHEHHME XapakTepa CBS3H CTPYKTYP PYAHOTO
HOJISl C TEKTOHUYECKUMH HAPSIKSHUSIMH.

MopenupoBaHue BBITONHAJIOCH Ha OCHOBE CIEIH-
QIBHO COCTABJICHHBIX TEKTOHHYECKHX KapT MacmTaboB
1:5 000, 1:10 000 u 1:20 000 ¢ yuéToM pyROKOHTPOJIU-
pyoumx cTpykTyp. OCHOBHBIMH 3JIEMEHTAMHU MOJEIN
SIBIISIFOTCSL OJIOKM M OTPAHWYMBAIONINE WX pPa3pBIBHBIC
HapylleHHus, KOTOpble B COBOKYIHOCTH OIPEIEIISIOT
TEKTOHUYECKYIO CXEMY PYJIHOTO HOJIS.

MecTtopo:xaenue KouOynak. Pe3ynbraTel Momenu-
poBanusi Koubynakckoro pymHOTO IOJISI TPEACTABICHBI
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Puc. 2. CTpyKTypHO-TEKTOHUYECKasi OCHOBa mMogenu ¢ no-
KanbHbIM NNaHOM TeKTOHMYeckon aecdopmaumu: 1 - pasno-
Mbl; 2 - HanpaBneHue nepemeLLeHuii no pasnomam; 3 - Hanpas-
neHve nepemelleHun 6nokos; 4 - coxatue; 5 - pacTsbkeHue.
Lindppel B kpyxoukax: 1 - AHrpeHckun; 2 - Nywcanckuin; 3 - pas-
nom Ne 1; 4 - paznom Ne 37

Ha puc. 1 u 2. AHanu30M pe3yJbTaTOB MOJAEIHUPOBAHUS
cTpykryp KouOynakckoro pyaHOTO IOJISI yCTaHOBJIECHO,
YTO B YCJIOBHAX TEKTOHWYECKHX Hedopmaruii B cyome-
PUANOHATIBHOM HAamNpaBJICHUH B MOJETH (HOPMHUPYIOTCS
TEKTOHUYECKHE HAINPSDKEHHS, BapbUPYIOIINE B IMIMPO-
KHUX TIpelenax - OT HeUTPaNbHBIX (T - 0) 10 MakcH-
MaJbHBIX (Tx = 22 g/cm). COOTHOMICHUS IUIOMAACH
pa3BUTHA TOJEH Pa3IMYHBIX HANPSKEHUH HEOIMHAKO-
BbI KaK 10 pyJHOMY IIOJIO B IIEJIOM, TaK U B OTAEIbHBIX
ero Oinokax. Haubonee pa3BuThl MO Clna0bIX U yMe-
PEHHBIX, B MEHbILIEH Mepe - MOJIsl CHIIBHBIX U HEUTPaJb-
HbIX HamnpspkeHuil. KoHIEHTpalusi HamnpssKeHUM, Kak
MIPaBHJIIO, TPOUCXOIUT B 30HAX BIMSHUS CONPSUKEHUI U
TepecevyeHil pa3ioOMOB, a TaKKe BJOJb CaMUX DasJio-
MoB. IIpumMepoM MOXeET CIyXHUTh CyOMepHIUOHAIbHAS
CTPYKTypa B 3alagHOM YacTH MOJENH, MMUTHPYOIIas
Amrylickuii pasznom, rae o obe e€ cTopoHBI HabOIrOma-
€TCsl KOHTPAaCTHOCTb B pacIipeelieHNH 3HAYCHNH TEKTO-
HUYECKUX HaNpsDKeHUH M mumpokas ux Bapuanus. Co-
NPSDKEHUS MENKUX Pa3jOMOB C 3TOH CTPYKTYpOH HE
BCerJla MOTYT B KOPHE U3MEHHUTb XapaKTep paclpejee-
HUSI TEKTOHUYECKUX HANpsDKEHUH BIONb He€. DTO BbI-
3BaHO TeM, 4TO ATIyiicKas CTPYKTypa Kak Obl SBISETCS
rpaHuIell AByX KPYITHBIX OJIOKOB, KOTOPBIE IPH TEKTO-
HUYECKOM CKaTHU WCIIBITHIBAIN CABHIOBOE II€peMellie-
HUE OTHOCHTENIBHO IpPYT Apyra II0 4acOBOW CTpeIIKe.
AHaIM30M TE0JIOTUYECKUX JAaHHBIX YCTAHOBJICHO, YTO
10 TOMY Pa3IOMy IMPOU3OLUIO COPOCO-CABUTOBOE IIe-
pEMeELIEeHNE IO YACOBOM CTPENKE C aMIUIMTYIOW CABUTA
oxoino 500 m. 1o naér ocHOBaHMWE CYAUTH 00 UACHTHY-
HOCTH TEKTOHMYECKHX OOCTaHOBOK B HPHUPOJHOM O0B-
exte U Monenu. CIBUTOBOE CMeEIIeHHEe 10 AIIyicKoMy
pa3ioMy MOBJEKIO JIOKAIFHOE U3MEHEHHWE TEKTOHHYE-
CKHUX 0OCTaHOBOK BJIOJb HETO, 4YTO, B MEPBYIO OYEpe/b,
OTpa3wjioCh Ha IepepacrpelieieHu TEKTOHUYECKHX
HanpspkeHnd. CaBuroBblil mpomecc 00ycCIOBIEH INpo-
CTPAHCTBEHHBIM TIOJIOKEHHEM IUIOCKOCTH pasjioMa IIo

-

OTHOIICHHIO K HAaNpaBICHUIO TEKTOHUYECKUX CIKUMAIO-
MUX ycwini. B manHOM citydae HampaBiieHHS IUIOCKO-
CTH TIPOCTHPAHUS pa3jioMa M CKUMAIONINX yCHIUH 1MoY-
TH coBraaaoT. MTak, mpu TEKTOHMYECKOM C)KAaTHH TPO-
HM30MEN CIBHUT BYX KPYIHBIX OJOKOB MO Amryiickomy
pasnomy. HecMOTps Ha Hanu4due MEIKUX CTPYKTYp, BCe
OJIOKH B TIpoIiecce TEKTOHUYECKOTO CXKATUS BBICTYIIVIIN
Kak efuHoe 1enoe. [Ipy 3ToM 0CHOBHBIE TEKTOHHYECKHE
MPOIECCH B 3TUX JBYX KPYNHBIX OJIOKaX MPOUCXOIMIIH
B 30He AmIylckoro pasnoma. JleTadpHBIH aHamu3 pe-
3yJbTaTOB MOJIEIMPOBAHUS TEKTOHHYECKHX HalpsxKe-
HU B cTpyKTypax KouOynakckoro pyJHOro moJs moka-
3all, YTO OT/EIbHbIE YYaCTKH COTNPSDKEHHUH U Iepecede-
HUH pa3IOMOB SIBJISIOTCS 30HAMH KOHIIEHTPALUHU TEKTO-
HUYECKUX HANPSDKEHUH, BETMUYMHA KOTOPBIX ITOPOH J0C-
turaer 22 g/cm’. Ha HEeKOTOPHIX ydacTKax HabII0NaeT-
cs1 00paTHBIN HpOIECcC - pa3rpy3ka TEKTOHHYECKUX Ha-
npspkeanid. [lomHass pasrpyska HamnpspDKeHHH OOBIYHO
OTMEYaeTCsl BJIOJIb Pa3IOMOB, TJ€ BCTPEUYAIOTCS 30HbI B
BUJIC YAJUHEHHBIX JIMH3, a TaKKe BO BHYTPEHHMX dac-
TAx OJIOKOB - B Buze mapa. OcH Mo4THu BCeX JIHH3000-
Pa3HBIX 30H pa3rpy3KH OPHEHTHPOBAHBI Ha CEBEPO-
3amnaj 1Moja HEKOTOPHIM YIJIOM K HalpaBJIeHUIO FOPHU30H-
TaJBHOTO CMEIIEHHS MO pa3ioMaM, BAOIb KOTOPBIX OHU
oOpa3zoBanuck. AHalOTWYHAs KapTHHA HAOJI0Janach B
9KCIIEPUMEHTE TIPH MOJICIIMPOBAHUH TEKTOHHYECKHX
HanpspkeHuil B crpykrypax KouOymnak-Kaiiparaucknx
PYIHBIX TIOJNEH, I'Ie OTMEUCHBI HEWTpaJIbHbBIE 30HBI Ce-
Bepo-3amaHOTO HampaBieHus. OO0pa3oBaHHE TEKTOHH-
YEeCKH OCNa0JIeHHBIX 30H MEXIY KPYHNHBIMH Pa3pBIBHBI-
MU CTPYKTYpPaMU MOKHO CBS3bIBaTh TOJBKO CO CIIBUTO-
BBIMU CMELICHUSAMH 110 3TUM pa3iIoMaM B IpOIEcce TeK-
TOHMYECKOTo cCxaTus. BcneacTBue HEOTHOPOIHOCTH
MOBEPXHOCTEHN ITUX Pa3lIOMOB, a TAKXKE OCIONKHEHHUS UX
COIPSDKEHHEM M TEPECEYCHUEM C APYTUMH pPa3phIBHBI-
MH CTPYKTypaMmH, CABHIOBBIH MpoIlecC BIOJNb BCeil
CTPYKTYpPBl HE IpOTEKaeT OJHO3HAa4YHO. VckpuBieHue
MIOBEPXHOCTEH Pa3ioMOB 00yCIOBIIIO JIOKAJILHOE H3Me-
HEHHE TEKTOHHYECKOW OOCTaHOBKHM BJOJIb CTPYKTYPHI C
00pa3oBaHNEM HArpyKCHHBIX WM Pa3TPyKEHHBIX 30H
TEKTOHWYECKHX HAMPSKCHNH.

Mecrtopoxaenue Kbi3plianamacaii. Pesynbprarst
MoJenupoBaHus cTpyKTyp KbI3plmanmacaiickoro pyaHo-
ro moJis (puc. 3) MOKa3bIBAIOT JOCTaTOYHO pa3zHOOOpas-
HBIH XapakTep pa3BHUTHS IOJICH HANPSHKEHUS] B MOJEIH.
OOBsCcHsIETCS 3TO, TIPEXK/IE BCETO, OIOKOBBIM CTPOCHUEM
TUTOIA/AN, UMEIOLIETO pasiuyHble (GOPMBI U pa3MepBhl.
Paznomel, 0Opa3oBaBIIze 3TH OJIOKH, TAKXKEe UMEIOT pa3-
JMYHYI0 OPHEHTALNI0 U MOP(OJIOTHIO, ONpPEIeIsIonne
CTETIeHb TEKTOHWYECKOH aKTHBH3allUU CAMUX Pa3JIOMOB,
KMHEMAaTHYECKH BOCIIPOM3BOAS JIHIIL CABUTOBBIN IPO-
necc. Kax BumHO u3 puc. 3 meHTpanbHas 9actb KeI3bI-
JaNMacalCKoOTo PyIHOTO MO (TEKTOHHYECKOTro OJoKa)
OCTa€TCsl TEKTOHWYECKUM HamnpsbkeHueMm. BennunHa
HANPSDKEHUH TOXOIHUT IO T, = 30r/tv® ¢ IpeobiIagaHneM
MoJIe YMEpEeHHBIX HampspkeHuid. [1oBbIIEHHAs TEKTO-
HUYecKasl HalpsDKEHHOCTh, HaUMHAs € 3amaja MecTopo-
xkaeHus KeI3putammacail, mpoTATHBaeTCsl Ha CeBep [0
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GEOMEXANIKA / TEOMEXAHUKA

AKTYpIIaKCKOTO pa3jioMa C YBEJIHYEHHUEM I0JIOCH yMe-
PEHHBIX HaINpsDKCHUH.

BocTounsIi yyacTok (KinH), 00pa3oBaHHBIH AKTYp-
nakckuM ¥ KbI3putanMacaiickuM pas3jioMaMu BBDKHMa-
€TCsI Ha 3amaJl, a 3aaJHbI yJ4acToOK - Ha BOCTOK.

Takum 00pa3zoM, JBa MPOTHUBOIIOJIOKHO HAIPABICH-
HBIX APYT MPOTHB JIpYyra OAMHAKOBOW MPHPOABI TEKTO-
HUYECKHE MPOIECChl BBKUMAaHUS TEKTOHHYECKOro 0110-
Ka BBI3BAJIM JIOKAJILHO CXKaTble B 00IaCTH UX CONPHUKOC-
HOBEHHUS, COOTBETCTBYIOIINE IIEHTPAJIbHOM 4yacTu pyn-
HOTO MOJI.

Ke3putanmacalickuii pa3inoM xapakTepU3yeTcs Kap-
THHOW KOHTPACTHOTO paclpelieIeHus] HalpsDKeHUH, B
0COOEHHOCTH, HA YYacTKe COIpPSDKEHHH C JIpyrHuMHU
CTPYKTYpaMH.

B s1ux ywyactkax Bapuauus HanpsDKEHUH MPOUCXO-
JIAT OT OYEHb CHAOBIX ( Tuwer = 3,53 T/CM* ) 10 CHIBHBIX
( Towe = 3LF/@® ), HO MITOMAMB MX pACTIPOCTPAHEHHS
HeBesMKa. Mexay ydacTKaMU COIpSIKEHUN U repecede-
Huit 1o Ke3putanmacalickoMy pas3iioMy OTMedaeTrcs
CTaOMIBHOCTD HANPSKEHHOCTH C IPeobIaTaHueM Ompe-
JIEJIEHHBIX BEJTHYMH.

Cesepnblii 0ok Ke3putanmacaiickoro pasioma B
npenenax MectopoxxaeHus Keizpuianmacail ompenens-
eTcsl maJleHueM HamnpspbkeHud 1o Hyuss. [Ipu sToMm 30Ha
MIaIeHUs] TIPOTATHBAETCS B BUJE JIMH3BI BIOJb Pa3jioMa,
HE pacnpocTpaHssich Ha ceBepHbIe (iaanru. [IpoTuBomno-
nmoxHBI 00K KrI3bITanMacaickoro paszioMa Ha 3TOM
y4acTKe XapaKTepU3yeTcsl TIOBBIIIEHHOW TEKTOHHYE-
CKOM HANpsSy)KEHHOCTHIO.

BocrouHas u meHTpaibHas 9acTH I0KHOTO O0Ka AK-
TypHaKCKOro pasjioMa HaXOoIATCsl MOJ TEKTOHHYECKOH
Harpy3Koi MO CpaBHEHHIO C ITPOTHBOMOJIOXHBIM OOKOM.
Tonbko 3amajHasi 4acTh pa3jioMa TEKTOHHYECKH OCiad-
JIeHa 3a CY€T JIOKAJbHOTO PACTSKEHHsI KIMHOBHIHOTO
ydJacTKa IUIOMIaJX PYAHOTO moiisi. Pa3inomsl, ImpoTsru-
BalOIIMECs] CeBEpHEe AKTYPIAKCKOTO M FOT0-3aIajiHee
Kapabayckoro, XxapakTepu3ylOTCS KOHTPAaCTHOCTBIO
pacmupeneneHus HanpspkeHuid. B GopMupoBaHun 0CHOB-
HBIX YepT HANPSHKEHHOTO COCTOSHHUS 3THX CTPYKTYp
ChITpaa TeKTOHMYECKasi MX aKTHBH3ALMS, BBIPAKCHHAS
yepe3 €AWHBbIE MPOLECCH IO BO3ICHCTBUEM pPETHO-
HaIbHBIX TEKTOHWYECKHX nedopmanuii cydmepumuo-
HAJIBHOTO HANpaBIEHHSA. ODTATOHHBIH OOBEKT-
MecTopoxxaeHue KeI3pimanMacait - XapakTepusyercs
TEM, 4TO NMpH (POPMUPOBAHHUH €rO TUIONIA/Ib HAXOANIaCh
II0J1 TEKTOHWYECKOH pa3rpy3koil. Heiftpanusarus 3necsk
0OBSICHAETCS BIHMSIHAEM TEKTOHHYECKOW aKTHBH3AaIUU
Kapabayckoro pasioma B ¢opme cnsura. COBur cHsul
HarpysKky ¢ 30HbI KbI3pl1asiMacaiickoro pasioma, B 0CO-
OCHHOCTH Ha €r0 CEBEpPHOM OOKY, B pe3yJbTaTe KOTOPO-
ro B 30HE pa3ioMa (POPMHPOBAINCH IapajlIe/IbHBIE,
KyJIHCOOOPa3HO pPacIOI0KEHHBIE TPELIMHBI OTPHIBA M
CKoJIa.

[Inomane MecTopoxaeHuss Mexnypeube XapaKTepHu-
3yeTcs pa3BUTHEM IOJIEH ClIa0bIX M YMEPEHHBIX Hampsi-
xKeHuil. B ceBepo-3amagHOM HalpaBlE€HUU OT IUIOLIAAU
MECTOPOXKJICHUsI HaOMI0aeTcsl MOCTENEHHOE IOBBIIIe-

Puc. 3. Kapta pacnpegeneHusi nonen TeKTOHUYECKUX Ha-
npsxeHun B mogenu Kbidbinanmacamckoro pyaHoro nons.

MacwTta6 1:20000: BenuuvHbl MakcUMarbHbIX KacaTeslbHbIX
HanpspkeHwn (B nopsiake yBenuyeHun t max 1 <2<3<4<5<6
< 7: 1 - OTCyTCTBME KacaTerbHbIX HanpsbkeHun; 2 - 3 - nons
cnabblx HaNpPsKeHWU; 4 - 5 - NoNst yMepPeHHbIX HanpskeHui; 6 -
7 - nonsi CUNbHbIX HanpskeHWi; 8 - paspbiBHbIE HapPYLIEHUS U
HanpaBneHusi NepeMeLLEHUI MO HUM; 9 - HanpaBneHusl 1 nepe-
MellleHne TeKToHMYecknx 6nokos; 10 - HaNpaBNeHUss aKTUBHbIX
CXKMMaoLWmMX yeunui; 11 - MectopoxaeHus, pyaonposisnexHve

HUE HaNpsHKEHHOCTH, TIE BEIWYMHA HANPSHKCHUH B
LIEHTPE WX Opeosa TOXOAUT J0 .

Kax BumHO U3 puc. 1 1 3, 30HBI MAKCUMAIBHBIX KOH-
LIEHTpAaUUld HaIpsKEHUH B OTAENbHBIX yyacTkax KbI-
3BUTAIMACANiCKOTO PYAHOTO TONS M 3aKOHOMEPHOCTh
(OpMHpOBaHUS Ppa3IMYHBIX TEKTOHHMYECKHUX 30H He
HWIOCHTHYHBI BBIIICTIPUBEICHHBIM ycloBUsSIM KouOyak-
CKOTO PYAHOTO MOJIs. e = 31 mfem®

VY4acTku ¢ BBICOKOW KOHIEHTpaIueld TEeKTOHHYE-
CKHUX HANpPsKCHUH B MAacCHUBE CO3IAIOT YCJOBHS IS
00pa30oBaHUS MOTEHITHAIBEHO YIapOOITaCHBIX 30H.

Yanakckoe pyaHoe noJie (yuactoxk Kapakyran). B
TEOJIOTHIECKOM OTHOIIEHUH ydacTok KapakyraH 3aHm-
MaeT MPOMEKYTOUHOE IIOJOKCHHE MEXKAY yJacTKaMU
AxoOymak, CesepHsrii ['y3akcait u LlenTpansapiii ['y3ak-
caif. Oxono 80% ruIOImanu y4acTKa 3aHUMAIOT BYJIKa-
Hutel lllypabckoro xomuiekca. Okono 20% rmiomianu
ydacTKa 3aHHMAlOT BYJIKaHUTH KapaOymakckoro xom-
wiekca. CTPYKTYPHO-TEKTOHUYECKOE CTPOCHHE yJacTKa
OTIpeNeNIIeTCSl HaIW4heM CyOMepHIUalIbHBIX, CyOIIu-
POTHBIX U CEBEPO-BOCTOYHBIX Pa3pPBIBHBIX HAPYIICHUH.

YunteiBas, 4ro AxOynak-KapakyTaHckue pas3ioMbl
CBITPAIM PEIIAIONIYI0 POJh B Pa3MEHMICHUH 30J0TOTO
OpPYIHCHHS YYaCTKa, CTPYKTYPHO-TEKTOHUYECKYIO OCHO-
BY MoJenu ydacTka KapakyTaH cOCTaBHIM MMEHHO OHH

(puc. 4).
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BenuunHbl MakcuManbHbIX KacaTeflbHbIX HanpsbkeHwun (B
nopsiake yBenuueHus T max '.<2<3<4<5<6<7)

Puc. 4. KapTta pacnpepeneHus noneu TeKTOHU4YECKMX Hanps-
XKEHUW B Moenu CTPYKTYp yyacTka KapakyTaH (CTPyKTypHO-
TEeKTOHU4Yeckas OCHOBa Mogenu B MmacwTtabe 1:2000): 1 -
OTCYTCTBME KacaTemnbHbIX HanpsbkeHun; 2, 3 - nons cnabbix
HanpskeHun; 4, 5 - NONA yMEpeHHbIX HanpskeHun; 6, 7 - nons
CUIbHbIX HanpsbkeHWi; 8 - paspbiBHbIE HapyLUEeHWst Hanpasne-
HWSI CMeLLEHNs N0 HUM; 9 - HanpaBreHNs aKTUBHbBIX CKUMaIOLLUX
ycunum

HecMoTps Ha TO YTO, CIOXHOCTh TEKTOHHYECKOTO
CTpOeHHMsI ydacTka, rae KapakyTaHCkuid pasioMm U ero
OTBETBJICHHE CYOMEpUANAILHOTO HAlPaBJICHUs, CHCTEMa
cyOmnapaiiesbHbIX CEBEPO-BOCTOYHBIX pa3IOMOB, CYyO-
LIMPOTHBIN Pa3iioM, TEKTOHWYECKas HANPSHKEHHOCTh MPH
TOPU3OHTAIBHBIX YCHIIMSIX CXKATHA OCTa€rcsl OciadiieH-
Hoi. OmnpenenéHHas akTHBHOCTH B (DOpME TOPU3OHTAIb-
HBIX CMEIICHNI OTMEYaeTcsi 10 CEBEPO-BOCTOUHBIM Pa3-
JoMaM. AKTUBHOCTb IIpHBEJIa K KOHIIEHTPALNH HaIpspKe-
HUH BIOJHh HAX W B YYacTKaX IMEpecedeHuil ¢ cyomepu-
JUOHATBHBIMH Pa3iioMaMH. JTa K€ aKTUBHOCTb BbI3BaJa
KOHTPACTHOE paclpelielieHHe HalpshKEHHH B OKOJIOpa3-
JIOMHOM TIPOCTPaHCTBE CEBEPO-BOCTOUHBIX CTPYKTYP.
OOwine TakMX 30H BJOJIb CEBEPO-BOCTOYHBIX Pa3JIOMOB
U YepeoBaHNe UX C 30HaAMHU KOHIIEHTPALUK HaNpPsDKeHNH
yKa3bIBaeT Ha HECTAOMIBHOCTh TEKTOHO(U3NUECKOH 00-
CTaHOBKH BJIOJIb Pa3pBIBOB, BBI3BAHHOW MX aKTUBHOCTHIO.

MecTtopo:xaenust Aqxu0yryr. MecTtopoxaeHue
30/10Ta AIDKAOYTYT OJHO W3 TIEPCIIEKTUBHBIX OOBEKTOB
Hentpanpabix KBIB3BUIKYMOB UISi TPOMBIIIJIEHHOTO OC-
BoeHnsa. [lo maHHBIM paboT [3] B €ro reoJorHuecKoM
CTPOCHMH IIPUHHMAIOT ydacTHe (MeTaMop(U3OBaHHBIE
MIECYAaHUKU U alICBPOJIMTHI, CIAHIBI C MIPOCIOAMH KpEM-

-

Hell U kapOOHATOB) M TacKa3raHCKas (MeTaTeppUICHHBIC,
BYJIKAHOTE€HHO-YTJIEPOANCTO-KPEMHHCTO-KapOOHATHBIE
00pa3oBaHUs) CBUTHI, HA OOJNBIICH YAaCTH TUIOINAAA Me-
CTOPOJK/IEHHS, TIEPEKPHITHIE ME3030HCKO-KaiTHO30HCKIMHU
obOpazoBanusaMHA. CTPYKTYPHO-TEKTOHWYECKAs MO3HIINS
OTIpEIETISIETCSI 30HOHM MepecedyeHns] KPYIHBIX PErHOHAb-
HBIX Pa3jOMOB, @ COMNPSDKEHHE Pa3IOMOB CBS3aHO C 00-
pa30BaHUEM KIMHOBUIHOW CTPYKTYphl, B LIEHTPaIbHON
YacTH KOTOPOH MPUYpPOUYCHO MECTOpPOKIeHHE AMKHOY-
ryT (maTepBan). nsa uzydeHus MexaHusma (GpopMupoBa-
HUS HaIpsHKeHHO-e()OPMUPOBAHHOTO COCTOSIHUS ILIO-
I/ MECTOPOXKICHHS UCTIOIB30BAIIUCH METO/IbI T'€0JI0T0-
CTPYKTYPHOTO aHaJIN3a, TI03BOJIMBIINE OIPEACINUTh YCII0-
BUSI, TIPH KOTOPBIX (POPMHPOBAIOCH MECTOPOXKICHHUE, a
TaKKe METOJ| MOJISIPU3AINOHHO-ONTHIECKOTO MOJIEIUPO-
BaHUS HAIMPSHKEHHO-IE(POPMHUPOBAHHOTO COCTOSIHUS yda-
CTKa 36MHOM KOPBI.

CTpyKTypHYIO OCHOBY MOZENH COCTaBIISET CEpus
CYOLIMPOTHBIX Pa3IOMOB, SIBISIOIIAsICA JJIEMEHTaMHU T'pa-
OCH-CUHKJIMHAIM MU CEpusl CEBEpO-3allafHBIX Pa3pbhIBOB,
OCJIOXKHSIFOIMX BHYTPEHHEE CTPOEHHME NAHHOM CTPYKTY-
pol (puc. 5). Ha Mopmenb MeCTOpOKAEHHS TPHIOKEHBI
CHJIBI, WMHUTHPYIOIINE pErHOHAIBHOE TEKTOHUYECKOe
ckaThe Tepuona pynoodOpaszoBanus. IlomydyeHHast npu
9TOM KapTHHA paclpesieNeHus KacaTeJbHBIX HarpsbKe-
HUH MOJIENHN TI0Ka3bIBAET, YTO BApHAIMs TEKTOHUYECKUX
HaNpsDKEHUN MMeeT IIUPOKUM Juana3oH — OT HEUTpaib-
HOU 30HHI (Ty,x = 0) 1O CHIIBHBIX BETMYWH HAIIPSDKEHUHA
(tyax= 21 g/lecm?). PacmpesneneHne HanmpspKeHHH OUYCHb
HEpaBHOMEpHOE. 30HBI COTIPSUKEHUH U TIEpecedeHUi pas-
JIOMOB, SIBJISIFOINMECS B OOJBIIMHCTBE CIIy4acB TEKTOHH-
YEeCKH aKTHBHBIMH, CIIOCOOCTBOBAJIM KOHIICHTPAIIUU MaK-
cuMyMa HanpspkeHuH. OIHOBPEMEHHO B 30HaX OSTHX
CTPYKTYPHBIX 3JIEMEHTOB MOXXHO HaONIOJaTh W HEHTpa-
JIM3aLUI0 HaNpsDKEHUH 10 HyJisl. DTO 3aBHCUT OT HaIpaB-
JICHUSI TEKTOHWYECKOW aKTHBHOCTH pa3noMmoB. Kornma
AaKTHBHOCTh WX HAalpaBJeHa B CTOPOHY CONPSDKEHHH U
nepeceyeHri pa3ioMOB - MPOUCXOIUT IOBHIIICHUE TEK-
TOHMYECKOW HANpsHKEHHOCTH Y4YacTKa, a KOIJa aKTHB-
HOCTb MIX HaIlpaBJI€Ha OT 30HBI CONPSDKECHUS MIIH TIepece-
YEeHUs] Pa3IOMOB - MPOWCXOIHUT TAJACHHE HANPSLKEHHO-
CTH, BIUIOTh J10 €€ MOJIHOM HENUTpaau3aluu, Kak BUHO U3
puc. 5. lupokas Bapuauys HANpsDKEHUM yKa3bIBacT Ha
TEKTOHUYECKYI0O aKTUBHOCTb CTPYKTYpP, MMHUTHPYIOIIUX
PYAOKOHTPOJIHMPYIOIIUE Pa3IOMbl MECTOPOXKIEHHSI, KOTO-
pble BBICTYMAIOT Kak IJIaBHBIE AJIEMEHTHI B pacrpeseie-
HUM HaNpsDKeHUH 10 BCEW IUIOMIAAN MOJETH MECTOPOXK-
JIeHus. AHAJTN3 TEKTOHO(HU3NIECKOTO COCTOSIHUSI MOAEIH
CTPYKTYP MECTOPOXKJCHHUS MOKA3bIBAET, YTO BHYTPEHHSA
IUIomaas rpabeHa MeHee HallpshKeHa O CPaBHEHUIO C
BHeWHEH TeppuTtopueil. [lonst yMepeHHBIX M CHUJIBHBIX
HaNpsDKeHWH 3aHUMAIOT BMeECTe OKoJio 8% BHyTpeHHEH
Iomaay rpabeHa, Toraa Kak BO BHEIIHEH OHU 3aHUMa-
10T oT 40% (Ha cesepe) 10 20% (Ha fore). Ha octaimpHBIX
IUTOLIASIX TIPOSIBIECHBI MO CIA0bIX HANPSXKEHUH 1 HEl-
TpaJbHBIE 30HBI M, KaK YKa3bIBAJIOCH BBIIIIE, ITOT IPOLIECC
CBSI3aH C aKTHBHOCTBIO Pa3JIOMOB M TEKTOHHYECKHX OJI0-
KOB, TJIE Pa3JIOMBI SIBJISIIOTCS MX TPAaHUYHBIMH DJIEMEHTa-
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MHU. AHanmu3 GopMUPOBAHUSI TIPUPOIHBIX U TEXHOTCHHBIX
MoJIed HaINpsHKEHWH MOKa3bIBA€T, YTO BCE PACCMOTPEH-
HbI€ 30JI0TOPYAHBIE MECTOPOXKIEHUSI C MO3ULUU MPOSB-
JICHHUS TOPHOTO JABIICHHUS B TUHAMUYECKOH (opMme sBis-
10Tcs omacHBIMU. Ho k Hambollee OMacHBIM CIIEAYeT OT-
HECTH T€ MECTOPOXKICHHA, B TIpeleNax IMoJeH KOTOPHIX
IOl YMEPEHHBIX W CHJIBHBIX HANPSDKEHUH COCTaBIISIOT
ot 20 1o 40% u 6onee. K TakuM MECTOPOXXICHUAM OTHO-
CATCS OTHENbHBIC YYacTKH MecTopokaeHui KouOymak,
Keibutanma, Yanak u AkuOyryT.

IIpencraBnenHsle Ha pucyHkax 1 u 5 xapTel pacmpe-
JICJICHUS] TCKTOHHUYCCKUX HAMPSHKCHUHA B CTPYKTypax
30JI0TOPYAHBIX MECTOPOXKJIEHUH TO3BOJISIIOT  CHENATh
CJIEAYIOLINE BBIBOJBL:

- (opMHpOBaHUE TPHUPOTHO-TCKTOHHUCCKUX ITOJECH
HaTPsDKCHAH B MACCHBaX TOPHBIX IOPOJ paccMaTpUBae-
MBIX MECTOPOXKACHUH MPOUCXOIONT Ha 0a3e MPUPOIHOTO
COCTOSIHUS, TIPH 3TOM XapakTep paclpeneieHus Harpsi-
JKEHUII B MacCUBE MECTOPOXKIEHUM, PACIIOJIIOKECHHBIX B
TEKTOHUYECKOM aKTHBHOM 30HE, OTJIMYACTCS 3HAYUTEIb-
HOW HEPaBHOMEPHOCTHIO PacIpee/ieHIs] TEKTOHMUECKUX
HaTpsOKeHUH;

- BOJIM3M TEKTOHWYECCKHUX HAPYIICHWHA W B CAMHUX pas-
JIOMHBIX 30HaX KOHIIEHTPUPYIOTCS T€OJUHAMHUYECKUE
SIBIICHVSI, KOTOPBIE B KOMILJICKCE C TPEHIOBBIMHU JBIKE-
HUSMH TIO3BOJISIOT IIPEIOiararh, YTO T€OJIOTHYCCKast
cpena, B KOTOPO# pa3BUBAIOTCSl MOTEHLUUAIBHO OMAacHbIE
30HBI, HAXOIATCS B IIOCTOSHHOM JIBHKCHHH,

- pe3yIbTaThl MOICIUPOBAHUS YIOBIECTBOPHUTEIHHO
COTJIACYIOTCS C JAaHHBIMH O TIapaMeTpax MOJel HampsoKe-
HUIl B MacCHBE TOPHBIX MOPOJ 30J0TOPYAHBIX MECTOPO-
xaeHui (B wactHoctu, Koulymak), onpenenéHHbIX Teo-
JIE3NIECKUMHU ¥ HHCTPYMEHTAILHBIMH METOJIAMH B IIIAXT-
HBIX YCJIOBUSX.

IIpuBenéunbie pe3ynbTaThl MOJECIUPOBAHUS B YCIO-
BHUSAX psfa JCHCTBYIONIMX PYTHUKOB Y30CKHCTaHA IT0-
3BOJISIFOT YCTAHOBHUTH HEKOTOPHIE OCOOCHHOCTH (HOpMHU-
POBaHUS TEKTOHHYECKUX TIOJICH HAMPsDKEHWHA B TOPHOM
MacCHBE, NAIOT 3HAYMMOE IIPEJICTABIICHUE IO TeOIHWHa-
MHYECKOMY COCTOSHUIO MECTOPOXICHUS W, CIeIOBa-
TETHHO, BBIICIUTH TOTEHIUAIBEHO YAapOOTIacHbIE yJacT-
KM B pyZHOM 1ose. i BBIBICHUS NOJIEH HaNPsSKEHUI
B paiioHe KOHKPETHBIX MECTOPOXKICHUN (OCOOEHHO MpH-
YPOUEHHBIX K KPYIHBIM pa3ioMaM) HEOOXOIUMO YUECTh,
IIOMHUMO PETUOHANBHBIX MOJeH HANPsKEHUH, JTIOKAIbHbBIE
HaTpsDKeHUs, (HOPMUPYIOIIUECS BOKPYT AKTHBHBIX TEK-
TOHUYECKHX HapylieHuil. BiusHue TeKTOHHMYECKOH
CTPYKTYPHl Ha XapakTep MOJsS HampsHDKCHUH B MacCHBE
paccMaTpUBaeMbIX MECTOPOXKJIEHUN MOXKHO OLIEHUTH C

) 3 B0 I - . = () S
Puc. 5. Kapra pacnpepeneHusi nonen TeKTOHUYECKUX Ha-
Nps>XeHUA B MOAENMN CTPYKTYpP MecTopoxaeHuss AKuoyryT.
BenuuuHbl MakcuManbHbIX KacaTeNnbHbIX HanpsXXeHud B
nopsaKke yBerUYeHUs (Trax 1<2<3<4<5<6<7): 1 - oTCyTCTBME
KacaTenbHbIX HanpshKeHWn; 2-nons cnabbix HanpshkeHun; 3 - 4-
nonsi YMepeHHbIX HanpsbkeHuw; 5-6 - Nonsi CUnbHbIX Hanpske-
HWIA; 7 - NMMHUM Pa3pbIBHbIX HAPYLLEHUI 1 HAaNpaBIiEHUA CMeLLle-
HWS NO HWM; 8 - HanNpaBneHNs aKTUBHbIX CMELLaoLLMX yeunui; 9
- nrowaab MectopoxaeHust AopkmoyryT

TIOMOIIBIO TTOKa3aTeNsi TeKTOHUIECKOW aKTUBHOCTH Pa3-
JIOMa, CBSI3bIBAIOILETO YPOBEHb HANPSKEHHH B CTPYKTYP-
HO-HEOAHOPOJHOM MacCUBE C IPUPOIHBIMHU (paKkTOpamu.

[IpoexTupyst TpaHUIIBl OIOKOB M YYACTKOB C BBICOKON
TEKTOHUYECKO KOHIIEHTpallied HamnpspKeHHH Ha CooT-
BETCTBYIOIINE TOTOPU30OHTHBIE IUIaHBI TOPHBIX pPadoT
BBIIIETNIPUBEIEHHBIX PYAHUKOB, MOSABISAETCS BO3MOX-
HOCTb BBISIBUTH YYaCTKU C BBICOKOW KOHIIEHTPALUEH TeK-
TOHHUYECKUX HANpsHKEHWH W T0-HOBOMY B3IVISIHYTH Ha
HaNpspKEHHO-1e()OPMHUPOBAHHOE  COCTOSTHHE  TOPHOTO
MaccuBa pailloHa MECTOPOKICHHH ONAaCHBIX IO TOPHBIM
ymapam.

Takum 00pa3oM, yCTaHOBJICHHBIE MEXaHU3MBI (Hop-
MHUPOBaHHs MPUPOIHBIX HAMPSKEHHBIX IOJIEH B CTPYK-
TYpPHO-HEOJHOPOAHBIX MaccuBaxX pa3paldaTblBaeMbIX He-
KOTOPBIX 30J0TOPYIHBIX MECTOPOXIEHHH, MOTYT OBITh
OCHOBOH JJIs1 IPOTHO3UPOBAHUSI U OLIEHKU CTETEHH yAa-
POOIIACHOCTH B IIEJIOM MECTOPOXKJICHHUS U OTJCIBHBIX €T0
YYacTKOB.

Ilepepacnipenienienrie MCXOJHOIO MOJIS HANPSKEHUN
TI0J] BIMSHUEM TOPHBIX padoT JaéT BO3MOXKHOCTH 3a0ia-
TOBPEMEHHO, Ha CTAINU MIPOECKTUPOBAHUS, BEISIBUTH HaH-
Ooslee HampsDKEHHBIE, ITOTCHIHAIBHO YAAPOOTIACHBIE
YYacTKH TOPHOTO MaccuBa, 000CHOBATH MOPSIOK UX T'e€0-
MEXaHMYECKOTO KOHTPOJIS U BhIOOpa Hauboee ynapooe-
30M1aCHOM TE€XHOJIOTUHM OCBOECHHSI MECTOPOXKICHUSL.
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Magolada kar’erda jinslarning cho’kish zonasi hosil bo’lishining ikkita taxmini ko’rib chigilgan. Birinchi taxmin
massiv ichida jinsning darzliklari oshgan zonasiga atmosfera yog’ingarchiliklari va davriy uzluksiz texnologiyani
yuvishdan tushgan suvlarning oqib tushishi sababli loyning yuvilib ishqalanishi jarayonida bo’shliglar hosil bo’ladi.
Ikkinchi taxminda bortning quyi gismida zaif qatlamlar yoki kichik poydevorlar mavjud bo lish jarayoni taklif etilgan.

Tayanch iboralar: kar’erda jinsning cho’kish zonasi paydo bo’lishi taxmini, jinsning darsliklari oshgan zonasida
loyning yuvilib ishqalanish jarayoni, tektonik buzulish, katta yoriglar, kar’er borti va pog’onalar gqiyaliklaridagi
deformatsiyalar.

Two hypotheses of zones formation at the quarry considered in this article. At first there was a suggestion of the pres-
ence emptiness in the array, which could be formed in the process of washing-out the clay gouge from the zones of height-
ened rocks fracturing, in consideration of water outflow coming from the washing cyclical-and-continuous method (CCM)
and precipitations. According to the second hypothesis, we assume that this process is caused by the presence of a weak
base or weak layers in the bottom of the board.

Key words: hypothesis of zones formation at the quarry, the process of washing-out the clay gouge from the zones of

heightened rocks fracturing, tectonic disturbances, large-scale fault, deformation of bench slopes and quarry’s board.

IOro-3amagHeIil y9acToK 10)KHOTO O0pTa Kapbepa My-
pyHTay B Y30€KHCTaHE pACIOJOKEH MEXIy CeBepo-
BOCTOYHBIM U FOXKHBIM paznoMami, IPOCTHPAIOIIUMUCS B
CEBEPO-BOCTOYHOM HAINPABICHUU B 30HE FOXHOH CHHKIIH-
Haiu. [lopoxsl mpencraBieHsl (QuuinenogoOHOH Tomei
TNIEPECIIaNBAIOLIUXCS ATEBPOJINUTOB U CIAHIIEB Pa3IMYHOTO
cocraBa. brszkoe pacronokeHne 30H KPYIHBIX TEKTOHH-
YEeCKMX HApYIIEHHH W CeTh Pa3InYHO OPHEHTHPOBAHHBIX
OTIEPSIIOLIMX TEKTOHWYECKHX HapyIIEHHH 00yCIOBIIN
CHIDKEHHWE HMX MEXaHHYeCKMX CBOMCTB. Kpome KpyIHBIX
Pa3IOMOB Ha MECTOPOXKICHHUHN IHPOKO MPOsIBICHA MEJIKast
TPEIMHOBATOCTE BO Beex nopoax (Puc. 1-6).

B paborax [1, 2] npeacraBieHsbl CIeAyrONHe JaHHbIE
o IOxxHOMy GOpTy Kapbepa. Y4acTok nedopmarmu cio-

Puc. 1. Cxema pacnonoxeHusi gaek Yrrnmcro-CrnioaucTbix
cnaHues

JKeH TIePECIIauBAONIIIMUCS YTIIEPOIUCTHIMU CIIaHIIAMH,
METaaJICBPOJIUTAMH U PEXKe METaleCUaHUKaMH CIIFOUCTO-
KBapLIEBOTO M KBAPII-CIIOAMUCTOTO COCTaBa C IIPOCTIOHKaMU
BBICOKOYTJIEPOJUCTHIX CIIAHIIEB MOITHOCTRIO 110 0,5, pexe
J0 1-2 m. TIpakTH4eCKU MOBCEMECTHO OTMEUACTCS OUOTH-
3aLUs], OKBAPILIEBAaHUE M CEPULIUTH3ALUS MOPOJ] B Pa3iIHy-
HOM cTemeHH HWHTEHCUBHOCTH. Crarasg IOXKHOE KpbUIO
«HOXHOI» CHHKITMHAIH, TIOPO/IBI Ha yJacTke Jedopmarmu
HUXe ropu3oHTa +315 m, B OCHOBHOM MaJaroT B CTOPOHY
BBIPaOOTaHHOTO IPOCTPAHCTBA IO yIIIoM 25-65°.

OCHOBHBIM JTHU3BIOHKTUBHBIM HApYIICHHEM ydYacTKa
sBisietcst «HOXKHBII» pasioM, TPENCTaBICHHBIA 30HOW
TIOBBIIIICHHOTO PACClIaHIIEBaHMS, KaTaKJIa3UTHU3aIUU TI0-
POI C IPOTSHKEHHBIMU TEKTOHWMYECKUMH IIBAMH, 3aJI€UeH-
HBIMH CHJIBHO YTJIEPOAMCTHIMU MHJIOHUTAMH MOITHOCTBHIO
J0 4-5 m. Takxke OTKapTHPOBAaHBI MEHEE KPYTHBIE TEKTO-
HUYECKHe HapyIIeHHs CyOIIMPOTHOTO, ceBepo-
BOCTOYHOTO M CyOMEpHIMOHAIBFHOTO HampasieHuii. Bee
pPa3oOMbl Y4acTKa ITOJHOBJIEHBI MOCIEPYIHONM TEKTOHU-
KO, 4TO MPUBENO K CHIDKCHUIO MEXaHUUECKON IPOUYHOCTH
Cllararomux ux Onusnexamux nopos. PasBurtre qu3broHK-
TUBHBIX HApyIICHWH Ha YYacTKe OOYCIaBIMBAeT €ro
CITIO’KHOE OII0YHOE CTPOCHHE.

B mHacrosmee Bpemst Ha 10)KHOM OOPTY Kapbepa, 0Co-
OeHHO B palioHEe HAKJIIOHHOTO KOHBeiepa ¢ ApOOMIIBHO-
COPTHPOBOYHBIM ITyHKTOM, HAXOAWTCS 30HA DPa3BUTHUSA
nedopmanmii. [IpoBenéHHble 00CIIEAOBaHUS TOKA3aJIH,
YTO pa3BUTHE JedopMannii MPOUCXOANUT U3 PACIIOI0KEH-
HBIX B 3TOM paliOHE «0uYaroB» B BUJE yYacTKOB OITyCKa-
HUS TIOBEPXHOCTU YCTYIOB, OYEHb HAllOMHHAIOIINE TIPO-
BaJIbL.
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Ha ¢ororpadusx (puc. 2) yerko
BUJTHBI 30HBI OIycKaHus opox. Ilpu
9TOM BEpxXHss OpOBKa YCTyma He
ToZIBEp KeHa 1e)OpPMHUPOBAHHIO, UTO
SIBISIETCSL HE TUIAYHBIM U1 1eop-
Malui OTKOCOB YCTYIOB M OOpTa
Kapbepa.

[Ipoananu3upoBaB paboTHl pas-
JUYHBIX aBTOpOB [3, 4], BIABMIN
OJTHOTHUITHOCTh JiehopMaluii B paii-
OHE Kapbepa C HauyaJbHOW CTajuen
00pa3oBaHus MPOBAJIOB OT ITOJ3EM-
HBIX BBIPaOOTOK Ha Kapbepax Hukw-
TOBCKOTO MECTOPOXJICHUS, B YacT-
HOCTH, Ha Kapbepax Ilomykymon
HOBEIi, Yerapauku, 3amagHoe 3aMbl-
KaHue u T.1. (puc. 3).

[Tpn HabrOnEeHNN 3a pa3BHTHEM
PACKpBITBIX TPELIMH B pailoHe ae-
¢dbopManmii BHAHO, YTO TPEIIUHBI
HUMEIOT cnabo BBIPAKEHHOE PACIIo-
JIO)KeHUe, ONM3KOe K paJuallbHOMY,
BOKPYT 30HBI OITyCKaHus mopon. Ha
HEKOTOPBIX Y4YacTKax TPEIINHEI
MIepeceKaroT IUIOLIAZKH YCTYIIOB
MOA yIJIOM, OJIM3KMM K HPSIMOMY
yray (puc. 2).

CrnenoBateabHO, MBI UIMEEM JIeJI0 He ¢ OOBIYHOI e-
(opmarruieli 0TKOCOB yCTYIIOB, a C MPOIECCOM JIOKAITBHBIX
nedopmarmit mo 3akoHaM omyckaHus nopon. OOpa3zoBa-
HHE 3TUX 30H CO3JaET IIOCKOCTH OCIabIeHHs, KOTOpbIC B
CBOIO ouepenb 00pasyloT OJaromnpusTHBIE YCIOBHS LIS
PaCKpBITHSI €CTECTBEHHBIX TPELINH.

Takum 00pa3oMm, MPOIIECC HOCUT TTyOHHHBIN XapakTep
u neopMaly Ha y4acTKax OoceJaHHs MOTYT pacrpocTpa-
HATHCS Ha TITyOMHY PacroNOKEeHHUs CIa0bIX YYacTKOB IT0-
POX WJIH ITyCTOT.

Beu paccMoTpeHBI 1Be THIOTE3bI 00pa30BaHMS 30H
OITyCcKaHUsI MOPOA Ha Kapbepe. BHawane ObUIO Tpemnoo-
JKEHHE O HAJIMYUH ITyCTOT BHYTPH MacCHBa, KOTOPHIE MOT-
T 00pa30BaThCS B MPOLIECCE BEIMBIBAHUS TIIMHKU TPEHHS
13 30H HOBBIIIEHHOH TPEIIMHOBATOCTH TIOPO/T, BCICACTBHIE
OTTOKa BOJIbL, ocTymnarouiero or npoMsiBky LIIT u atmo-
cepHBIX 0CaIKOB.

OnHako B Iporiecce pa3BUTUs aehopMaIii U yBeEU-
4yeHHus1 00bEMa 30H OIYCKaHHS MOPOJ CTAJI0 OYEBUIHBIM,
YTO ITOT MPOLECC HENb351 OOBSICHUTH ITyCTOTAMH B MacCH-
Be, TaK KaK O4aru OITyCKaHHs ITOPOJ HE COBIAJIM C MecTa-
MH BOZOIIPHUTOKOB.

[To BTOpOI#1 rMTIIOTE3€ MBI MIPEATIONAraeM, 4To 3TOT Mpo-
Ilecc BBI3BAH HAMYUEM CIa00TO0 OCHOBAHUS WM CIA0BIX
MIPOCTIOEK B HIDKHEW wacTh OopTta. B cBs3m ¢ Tem, dro
0OpT MMeeT BBINYKIYI0 (OpMy M Ha HEM IPUCYTCTBYET
nonosHuTenpHas Harpyska B Bune LIIT, Ha HuxHue ma-
CTBI OKa3bIBaeTCs JOTIOJIHUTENbHAS Harpy3ka. [Ipu BckpbI-
THUM J]aeK CJIAHIEB MPOUCXOJAUT MPOLECC BbIIABIMBAHUS
X B BbIpaOOTaHHOE MPOCTPAHCTBO, YTO IMOITBEP)KICHO
HKCKaBaTOPIIMKAaMHU, PA0OTAIONMMH Ha 3THX y4acTKax.

a)

Puc. 2. lebopmauus nopoa Ha ropusoHTe +405 m (a, 6); Ha ropusoHTe +375 m (B, I)

Bopr pazour paznomamu ¥ ONEPSFOIMME MX TPeIHa-
Mmu. Ha Ham B3misi B MaccHBe MMEITHCh 30HBI TIEPECEUCHHs
GOJIBILIOTO KOJMYECTBA TPEIMH, BCIIE/ICTBHE Yero B OIpeie-
JIEHHBIX MeCTax 00pa30BANIMCh OOJIACTH C HU3KUM CLIETUICHH-
€M TIOpoJ], KOTOphIe ¢ MIUHUMAIHGHBIM pacIpellelieHieM Ha-
TPpy3KH Tiepenamm e€ Ha craboe ocHoBanwe. [Ipu Bo3mewcT-
BHUHM Harpysku cia0ble TPOIUTACTKH Hadan 1e(hOpMHUpPOBATh-
cs1, 00pa3ysi 30HbI «IIPOBAJIOBY, T.€. MECTA, IJie POUCXOIUT
ocenanue nopox (puc. 4). DTOT mpoIece 3aTPOHYII, 3a CUET
CHBIDKEHHST TIOPOJ] ¥ 00pa30BaHMsI MOBEPXHOCTEH ocrabdiie-
HUSl 1 OOHAKEHWsI, BCE PACIIOJIOKEHHBIE PSJIOM YCTYIIBI U
CO3/1AJT YCIIOBHIS [Tl TATTBHEHIIETO pa3BUTHS IeopMaliwii.

KocBeHHO 3Ty TEOpHIO MOATBEPKAAET HAIMYHME Ha TOM
y4actke 6oprta kapbepa (puc. 1) crrabbIX POINIACTKOB B BHJIE
YIJIMCTO-CITIOJIMCTRIX ~ craHleB. OOacTh  pacrionoKeHus
9TUX MOPOJ] COBIAIACT C MECTOM pa3BUTHs AehopMaIyiu.

T '!::.-'z- SEFLE LV T S5
Puc. 3. Kapbep «YerapHukuy». Mpouecc aedopmauuii npudop-
TOBOro MaccuBa npu o6pa3oBaHUM NpoBana
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3CHO ONYCKAHUA Maccuba

30HD NOHUKEHHOES CUSnNeHUA Macsuba

30HO gegopMauul cnafces ocHobaoua

Puc. 4. Bnusnue pecdopmaumini cnaboro ocHoBaHMsA Ha mac-
cuB

VYunteiBasg BCE BBINIE CKA3aHHOE, U1 YMEHBIICHUS
Harpy3ky Ha ciaOble BKIIFOUEHUsI OBUTH MU3Y4eHbI pacrpe-
JIeJIeHHs] HaNpsHKEHUH B MacCHBE IPU Pa3InYHBIX KOH(DU-
rypauusix OOpTOB: BBITYKJIBIH, BBITYKIO JIOMaHHBIH, I1JI0-
CKUIA, CTyIICHYaThIN.

st aToro ObIIM TPOBEEHBI MCCIIEOBAHUS Ha MOJe-
JISIX U3 ONTHYECKH aKTUBHBIX MAaTEpPHAIOB M METOJIOM KO-
HEYHBIX 3JIeMEeHTOB. Hamboiee yCTOWYMBBEIMU OKa3alliCh
IUIOCKHH | CTYTIEHYATHI ipodmm OopTa.

Brauane wccienoBaincs IIOCKU Mpoduib co cia-
ObIM BKJIIOUEHHEM B OCHOBaHHME OTKoca OopTa Kapwepa
(puc. 5). Kak BuiHO Ha pUCYHKE, B HIDKHEH 9acTH OTKOCa
BO3HMKAET KOHIIEHTpANWs HANpPsDKeHUH, OpUEHTHPOBaH-
Has B CTOPOHY cJa0OTo BKJIIOUeHHS. B BepxHe#l uactu
OTKOCa KOHIIEHTpAIUsl HalpsOKeHUH BO3HUKAeT B MecTe
TepecedeHusi MaccuBa cO Cia0bIM BKIIIOYEHHEM Yy II0-
BEpPXHOCTH OTKoca. Ho 3HaueHWs HanpspkeHHH B 3TOM
MecTe 3HaYUTENILHO HIKE, YeM y HIDKHeH OpoBku. Broms
BCETO CIa00r0 BKJIIOYEHHSI MPOXOIAT HAPSHKEHHS BBICO-
KOTO HopsaKa. BHyTpr mporuiactka ciaboro BKIFOUCHHUS
BO3HHKAIOT 3HAYNTEIbHBIC HAIPSDKECHHS, HANPaBICHHBIC
B CTOPOHY BBIPaOOTaHHOI'O NMPOCTPAHCTBA U CTpEMsIINeCs
CHIaBUTh €TO.

-0
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o0’ B

2

A 1 1)
10" 30" 50° 70" 90
Puc. 5. KapTHa u3oknMH B MaccuBe OTKoca co cnabow npo-
CIONKON B OCHOBaHUM

-

[Tpu HanmM4YMM NOMOTHUTENBHON HArpy3Ku Ha MOBEPX-
HOCTh C€J1abOro BKIIIOYCHHUSI B OIPENENIEHHOM YyYacTKe,
KOTOPBIA MOXKET CO3JaTh 30HY CO CJaObIM CIEIJICHHEM
MaccHBa, MPOU30MaeT nedopmaryst 3THX CIIAHIEB C BBI-
JIABIIMBaHUEM WX B BBIPaOOTaHHOE MPOCTPAHCTBO U MPOCe-
JaHUEM B MeCTe IIOBBIMICHHOIO aBJCHHSA IPOIIIACTKA
cmaboro BrmoueHus. CliemoBaTeNbHO, COYETAHNUE HAIpsi-
JKEHHH B MPOIIACTKE C JABJIEHUEM BBILIEIEKAINX OCIIa0-
JIEHHBIX IOpPOJ MOXET O0Opa3OBBIBATh 30HBI JIOKATBHBIX
npocanok. Ilpu 3ToM ¢ «mpaBoi» U «JIEBOK» CTOPOH OT
MecTa MpocajoK 00pa3yroTCs 30HbI MOBBIIIEHHON KOHIICH-
TpalWH HAIPsDKEHUH, KOTOPbIE IPHBOJIAT K MEpeyIIOTHE-
HUIO TIOPOJl W TIOBBIIEHHOMY «BBILIOPY» B CBOOOAHOE
MPOCTPAHCTBO.

Bropas Mmonens (puc. 6) BBIIONHEHA ITPU TEX XKe yCIIo-
BHSIX, HO OOPT MIMEIN CTYIIeHYaThIi podmib. B 3ToM ciy-
yae B paifoHe cO31aBaeMOro LeNUKa (CTYNEHH) 3a CUEr
YBEJINYCHNS] HATPY3KH Ha MPOIUIACTOK B MECTaX OOHaxKe-
HHS B HEM BOZHHMKAIOT CUJIBIL, MPEITCTBYIONIME nedopma-
UM B TITyOMHE MaccHBa, T.€. BBIABIMBAHUIO €TI0 B BbIpa-
6otaHHOe TpocTpaHcTBO. Ho mpu 3TOM yBenmuumBaroTcs

Puc. 6. KapTHa U30KnMH B MaccuBe co criabon NpocronKkomn
B OCHOBaHWUM NpU CTyNMeH4YaToM npodure oTkoca

HaTIpsDKEHHSI B 00JIACTH HIDKHEH OpOBKU IDIOIIAIKU CTY-

neHu. 3a cu€r mepepachpeneNieHust HanpsbkeHuit nedop-

MalUi OTKOCBHI CTYNEHH MOTYT YBEJIHUYMBATHCS, HO IIPU

9TOM MacCHB B LIeJIOM Oyner Oonee yCTOHYMB, Tak Kak

JehopManus mporuiacTka 3HaYUTebHO YMEHbBIIAeTCsl.
BruiBoabI:

1. Ha MecTOpoXIeHUsIX TPpH HAJIMYMU CIa0bIX BKIIIO-
YEeHUH M yYacTKOB C CHJIBHOTPEIIMHOBATHIMHU ITOPOJAMHU
BO3MOXXHO pa3zBuTHE JeopManyii B BUAE «04YaroB OIyc-
KaHMSI MaccuBa». Tak Kak Bce 30JI0TOPYIHbBIE MECTOPOXK-
JCHHUS TPHYpPOYEHbI K CHCTEME Pa3IOMOB, MOPOJBI, Clla-
TafoIe MAacCHUB, Pa3OUTHI OONBIINM KOJIHYECTBOM Tpe-
IIMH, KOTOPBIE IPAKTHYECKH Bcerna oOpasyroT 30HBI I1O-
BBIIICHHON TPEIIMHOBATOCTH, O0pa3oBaHMEM OciabieH-
HBIX Y4aCTKOB.

2. JI1s KapbepoB, PAcIOJIOXKEHHBIX B MECTax, UMEIo-
mUX ciabble BKIFOUESHUsI, HanboJsiee paluoHaIbHbIM SBIIS-
eTCsl CTYNeHYaThIH MPOQUIIB - TIPU PACTIOIOKEHUH CTYIIe-
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HU TakuM 00pa30M, 4TOOBI C1ab0o¢ BKJIFOYCHUE HAXOIIH-
JIOCh B paiioHe HI)KHEH OpOBKH.

3. CrymeHuatsiii mpomitb 3a CUET NOMOIHHUTEILHOMN
Harpy3ky Ha paiioH OOHa)KeHWsI cllaboro BKIIIOYEHHS CO3-
AT KOHICHTPAIMIO HAIPSDKCHUH, KOTOpBIE 00pa3yroT

CWJIBI, HampaBJeHHbIE BIIIyOb MaccuBa BAOJbL ciaboro
BKJTIOYEHMSI.

Takum obpazom, nedopmary (BBIIABIMBAHKS) TOPO
caboro BKIIOYEHMS! 3HAUUTENILHO YMEHBIIAIOTCS U, TEM
CaMbIM, TIOBBIIIACTCS yCTOWIMBOCTD BCEro OopTa.
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OOKT. TexH. Hayk, npodeccop; ConopasHkuH A. B., npodeccop kadeapbl «CTpouTenbCcTBa, reOTEXHUKN U FTEOMEXaHNKNY», YKPauHCK1Mn
HaumnoHanbHbIN rOpHbIA YHUBEPCUTET, AOKT. TEXH. HaykK, npodeccop; CmupHoB A. B., aupekTop no Aobblye 1 oboralueHuo yrns, YneH
npaeneHnsa «TOK»

Lahimlardan foydali qazilmalar joylashgan jinslarni olish jarayonini rivojlantirish qonuniyatlari aniglangan.
Jinslarning ikkiga ayrilish nazariyasining umumiy holatlariga asoslangan holda nazariy munosabatlar to’g’ri ekanligi
tasdiglangan. Jins qatlamlari mustahkamligining yo’qotilish jarayonini sonli modellashtirish bo’yicha yangi mulo-
hazalar keltirilgan. Qatlam jinslarning kengayishiga ankerlar sonining ta'sirini baholash amalga oshirilgan. Yuqori
samarador kombinatsiyalashgan mustahkamlagichlar varianti taklif qilingan.

Tayanch iboralar: ko’lamli lahim, katta chuqurlik, ikkiga ayrilish, qatlamdagi jinslarning kengayishi, sonli model-
lashtirish, konturning keskin siljishi, kombinatsiyalashgan mustahkamlagich.

Development patterns of bedrock heaving process in the working are established. The appropriateness of theoretical
approach based on the general provisions of bifurcational rock heaving theory is confirmed. New approach to numeri-
cal modeling of bedrock rigidity loss process is suggested. The impact of anchors’ quantity on the bedrock heaving
scale is assessed. More efficient combined support option is suggested.

Key words: extended working, deep, bifurcation, bedrock heaving, numerical modeling, critical contour shifts, com-
bined support.

J1o0ObIva MOJIE3HBIX UCKOIAEMbIX HEM30€XKHO CBsI3aHa ¢
OCBOCHHEM NTyOOKUX TOpu30HTOB. OCHOBHBIC MPOOIEMBI

C TSDKEIBIMU MOCIIEACTBUSIME TIPOSIBIICHNH TOPHOTO JaBIie-
HHS B BBIPA0OTKax ITyOOKHX IIAXT, TpeOyeT 000CHOBaHHMS

Ha TOPHOAOOBIBAIOIINX MPEIIPHUATHSIX CBSI3aHBI C YXYH-
LIEHHEM YCIIOBUH JIOOBIYM TOJIE3HBIX HCKOIAeMBIX, 00Y-
CJIOBJIEHHBIX, TJIABHBIM 00pa30M, YBEIWYEHHEM TITyOHHBI
pa3paboTku. Benenne ropHBIX pabOT BBI3BIBAaEeT Iepepac-
TpeieJieHNe Ha4aJIbHOTO TI0JIsI HAaNpsDKEHUH, NPUBOINT K
MEPECTPOIKE CTPYKTYpbl MaccuBa nopox. Beé€ wamie stu
TMIPOLIECCH HOCSAT HEOOpaTUMBIH, a HEpeIKo M KaracTpodu-
YEeCKHH XapakTep, CONMPOBOXKIAIOTCS MAaTepUATBHBIMH 1
YeJIOBEUECKUMHU TOTEepsIMU. Perenne npobiem, CBsI3aHHBIX

COOTBETCTBYIOIIMX (PM3MYECKHX MOJIENIeH, KpUTEpHEB, pa-
[MOHAJIFHOW 00JIACTH TIPUMEHEHHs] CHCTEM KpEIUICHHs 1
TIO/IIeP KaHUST BEIPAOOTOK.

CyuiecTBYIOIIME MOAXOAbI K ONpeNeTeHHI0 KaTe-
ropuu «00JbIIHX [NIYOMH pa3padoTKm».

[lonsitne «Oompmmiasi TiryOMHa pazpaboTKm» WIH
«rIyOOoKas MIaxTa» He MOIpa3yMeBacT KaKOH-THOO KOH-
KpeTHOH TITyOWHBI BeICHUS TOPHBIX paboT. B kadectBe
omnpeensromero $paxkropa A1 YCTAaHOBICHHS «OOIBIINX
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Puc. 1. 3aBMCMMOCTM reoMexaHU4YeCKUX U CTOMMOCTHbIX MOKa-
3aTenen OT nokasaTens ycrnoBui pa3paboTku 6: 1 — pa3mepsbl
3H[; 2 — BeposATHOCTb Ny4eHust; 3 — YacToTa BbiBarioobpa3oBaHusi;
4 — ctoumocTb nopaepxaHus 1 n.m. BbipaboTok Cpen/Crp

NIyOWH» paHee pacCMaTPHUBAJICS YPOBEHb HANPSHKEHHOTO
COCTOSIHUSI IOPOAHOTO MaccuBa [1].

B cooTBeTCTBHH € MPEUTOKCHHBIM PACYETHRIM KPHTE-
pueM rpanuna «ooipmux rayoun» mis Jorenkoro u Ku-
3eoBcKoro OacceitHoB cocraBiszeT 600...800 m, mi Kys3-
rerkoro u Ilegopckoro — 400...500 m, s OCyIICHHBIX
paitoroB Mocbacca — 50...60 m.

Psan uccnenoBatenell peKOMEHIYIOT Ui ONpELeEIie-
HUS TPAHHUIBI «OOIBIINX NTyOWH» UCIOJIB30BATh HE KOH-
KpETHBIN MOKa3aTelb, a Kakoh-miubo Oe3pa3MepHbIil ma-
paMeTp WM KauyeCTBEHHYIO XapaKTEPUCTHKY COCTOSHUS
nopoaHoro MaccuBa. Tak, B [2, 3] «Oosbinast TiryOuHa»
XapaKTepU3yeTCss BO3HUKHOBCHHEM 30HBI HEYIPYTHX
nedopmanuii (3H/), xotopasi, B CBOIO odepeib, Opee-
JIETCS COYETAaHWEM TakuX (PaKTOpOB, Kak IIIyOWHa,
MIPOYHOCTD U CTPYKTypa TOPHBIX OPO.

Hawnbonee mpuemieMbIM M JOCTATOYHO apTryMEHTH-
POBaHHBIM [JISl OICHKH CTEMEHU CIOXKHOCTH YCIOBHA
pa3paboTKH ABISETCS KOMIUIEKCHBIM TOKa3aTeNb, Ipe-
noxeHHsrin 10.3. 3acnaBckum:

YH/R.,

y — 00OBEMHBII Bec IOPOJ;

H — rnybuna pa3paboTku;

R, — IpoYHOCTH OPOAHOTO MAacCHMBa Ha OJTHOOCHOE
cXKaTue.

ITo cBoeit usmueckoit cymuoctn napamerp yH/R,
HanboJiee TOYHO OTPAKAET COCTOSHHE MOPOIHOTO Mac-
CHBa B KOHKPETHBIX TEOMEXaHUIECKUX YCIOBHAX, BBITE-
KaeT M3 PeIIeHUsI COOTBETCTBYIOMINX YIPYTOILIACTHYC-
CKHX 3374 [4] ¥ IO3BOJISAET KIACCUPUIIIPOBATH TTOPOJI-
HBII MacCHUB I10 CTENIEHU €ro YCTONYUBOCTH.

Hanee, B U310)KCHUH MaTepUaIoB, OYIET UCIOIB30-
BaThCsA BEIMYMHA OOpaTHas MOKA3aTeNI0 3acliaBCKO-
ro 10.3. — koMIieKCHBIA MOKa3aTenb YCJIOBUH paspa-
6otku 0 = R.k./yH, T TPOYHOCTH MAaCCUBA MPUHUMA-

-

eTcsl ¢ y4éToM KO3 PUIMEHTa CTPYKTYPHOTO Ocliadiie-
HUA — k. [5].

O0ocHoBaHMe KPUTEPHUSI OTHECEHHs YCJIO0BHIi 3KC-
IJIyaTallii BbIPA0OTOK K KaTeropuu «00JbIINX IIy-
OMH».

3aBHCHMOCTh HEKOTOPBIX T'€OMEXaHWYECKUX M CTOM-
MOCTHBIX ITOKa3arejae or @ mo JaHHBIM [6] MOKa3bIBacT
UX XOPOILIYI0 KOppemsiuuio (puc. 1), 9To BIIOJIHE JOTUYHO.
Tax, npu 0JUHAKOBOW MIPOYHOCTU IOPOJ, CHUKEHHUE I10-
Ka3artesns 0 BBI3BAHO YBEIMUYEHHEM INIyOHHBI pa3padoTKH.
Oto npuBonut k pocry 3HJI Bokpyr BepaboTku (puc. 1,
no3. 1), OONBIIMM CMEUICHUSIM IIOPOJHOTO KOHTYpA,
(hopMHpOBaHNIO KPUTHYECKOH HAarpy3KH Ha Kpemb, Je-
(hopmarusiM rocieHel U BBI3BIBAET TaKHE XapaKTEpHBIE
JUTsl OOJIBIINX TITyOWH pa3pabOTKH SIBIECHHS, KaK IIy4eHHE
mopox TOYBHI (I03. 2) W BBIBAIIOOOpA30BaHUE IIOPOJ
KkpoBnH (1m03. 3). B ¢Bs3H ¢ 3TUM pe3KO yBETHMUUBAIOTCS
3aTpaThl HA PEMOHT W TMOJJEPKAaHUE BBIPAOOTOK B IKC-
TUTyaTallMOHHOM COCTOSHUH (1103. 4).

IIpu 5TOM B KadecTBE «OOJIBIINX CMEIIEHHIT» MoIpa-
3yMEBaIOTCs TaKHe, KOTOPbIE MIPUBOIAT K YACTUYHOM Min
MIOJTHOW ToTepe BHIPAaOOTKOW SKCIUTYaTallMOHHBIX (DyHK-
M ¥ HEOOXOJUMOCTH  BBIMOJIHEHUS  PEMOHTHO-
BOCCTaHOBUTEJIBHBIX pabOT. DTH CMENIeHUs] KOHTypa
BBIPaOOTOK M SBISIFOTCSI KOMIUIEKCHBIM KPUTEPHEM OTHe-
CEHHUS YCIIOBHH OKCIUTyaTallid K KaTeropuH «OOJBIINX
TITyOMH.

B pabore [4] mydeHme paccMaTpUBAETCS C IMO3UIIAN
MOTepH YIPYTOIUIACTHIECKON ycToiunBocTH (Ondypka-
[MU) TPUKOHTYPHOT'O MAacCHBa IMOPOJ — Kak MpoIecc
nepexojia MOPOAHOTO MacCHBa BOKPYT BBIPAOOTKH TPH
JOCTIKEHUH HEKOTOPBIX KpUTHUecKux 3HadeHui 3HJ|
U3 OJJHOTO YCTOWYHMBOTO PaBHOBECHOTO COCTOSHHSI I'eO-
MEXaHMUECKOW CHUCTEMBI B JIpyroe, ¢ MEHBIIUM YPOB-
HEM IOTEHIMAJIbHON dHEpruy U OOJBIIUMHU IIepeMelle-
HUSIMH Ha KOHTYpPE B BUJE ITyYEHHS IOPOJ ITOYBBI.

Kputepuii, oneHuBaromuii BO3MOXHOCTh IOTEpU
YCTOWYHMBOCTH CHCTEMBI «BBIPAOOTKA-TIOPOJHBIA Mac-
CHB», UMEET BU:

_ x2. g
er, In"r,-2=0 (1)
rne €, - cpeHee 3HAYEHHE OTHOCHUTEIHLHOTO yBENH-
yeHns o0bEMa B Tpenenax 30HBI HEYNpYrux aedopma-
LM
*

7; - OTHOCUTENBbHBI KPUTHUYECKUH paguyc o0IacTu
IIacTHIeCKuX nedopmanuii. B cioydae, eciu neBas 4acTb
BeIpaxkeHus (1) MeHbIe HyNs, TO B OKPECTHOCTH BEIpa-
0OTKH TIPOM3OUAET OMPypKamus — MEPexoa OT OJHOTO
PABHOBECHOTO JHEPreTUYECKOr0 COCTOSHHUS B JPYroe,
COIPOBOXKIAIOIIEECS]  BCIyYMBAHUEM IIOPOJ  IMOYBHI.
OyHKIMS CBSI3M MEXIYy BETUYHMHAMH, BXOJISIIUMH B yC-
noBue (1), B SIBHOM BHUJE alNPOKCUMHUPYETCS OTHOCH-
TENBHO 'L BBIPAXKEHHEM:

o ——04
r=1+g,

@
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Kak Obut0 mokasano B [6], kputndyeckuii pamuyc 3H/]
(YHKIIMOHAIBHO CBS3aH CO CMEUIEHUSIMH KOHTYpa BBIpa-
OOTKH, IIOCKOJIbKY TIIOCIEIHNE SIBISIOTCS CIIEICTBHEM
00BEMHOrO PacIIMPEHHst IOPOX &£, B 30HE HEYNPYIHX
nedopmanuil, orpanuyenHoi paguycom 7; . 10.3. 3a-
cnasckuid, M.JI. Yepnsk, I'.I1. lllecrakoB u psa apyrux
HCCIEeI0BATENEH B KAUECTBE TAKOW KPUTHUECKON BEITUYHU-
HBI IPHHAMAII TIOJHATHE TOYBHI Ha U =200...300 mm.
OTa BeJIMUMHA CMEIIEHUH COOTBETCTBYET M NMPUHSATHIM B
CHull 11-94-80 npenenbHBIM 3HAUCHHUSM I yCTOWYH-
BBIX MMOpOJ. BemuunHa npenenbHbIX CMEIIeHnH KOHTypa
BBIPa0OTKH MO OTHOILIEHUIO K Paanycy BHIPaOOTKH (R) =
2...3 m) uncrnenHo pasHa u = U /Ry = 0,1.

Kpurmdeckas BemdmHa CMeIeHNH KOHTYpa BHIPaOOTKH,
COOTBETCTBYIOMIAs] BBIPAKEHHIO (2) /ISl YCIOBUM THIPOCTa-
THUYECKOTO pactpeneneHns ot Hanpspkernit (4 = 1,0), om-
penensercs: 3aBUCHMOCTBIO:

— 1
evlexp| ——— -1
* 0
u = 3,33 > &)
34

*

)

2
— -k
ey, =g /l//+¥’ B:% ,
L

¥ = R, /R— x03QQuuneHT XpynkocTa Nopoj;
(0w <),

R,, R~ COOTBETCTBEHHO, MpEJENbl NPOYHOCTH 00-
pas3loB TOPHBIX MOPOJ Ha OJHOOCHOE DACTSIKEHHE U
cKaTye;

I — Oespa3mepHblii kputudeckuil paamyc 3H/I,
omnpenenseMslii o popmyie (2);

koem = Roem / R — K03(hGUIIMEHT 0CTATOYHOH TPOYHO-
CTH;

R, — OCTaTOYHAS MIPOYHOCTB ITOPOJ] Ha OHOOCHOE
c)KaThe Ha KOHTYpPE BBIPAOOTKH.

Bripaxkenue (3) mpu BXOIANIUX B HETO MapamMeTpax
u'=0,1;

y=0,12; ko = 0,1;

&€, =0,1 ynoBnerBopsiercs nipu 3Hauenuu 6 = 1,0.

B [6] BBIMONHEHBI HMCCIENOBaHUS, Kacaroliuecs Xa-
pakTepa M3MEHEHHH CMELICHHH KOHTypa BBIPaOOTOK BO
BPEMEHH B 3aBHCHUMOCTH OT MOKa3aTelsl yCJIOBUMA pa3pa-
60TkH 6. YCcTaHOBIEHO, UTO HanboJiee OJU3KO CMEIECHUS
KOHTypa BBIpaOOTKM BO BPEMEHU OIMCHIBAIOTCS JIOTa-
pudmMuaeckoit GpyHKIMEH, IMEIOIEeH BULI:

u=13,5k,d(a,In(T)—b)0" " . 4)

3nece T — BpeMst AKCILUTyaTalliy y4acTKa BhIPaOOTKH
C MOMEHTa €T0 POBEACHMS;

d; a; u b; — xoapduIEeHTEI, 3aBHCSIIME OT MapameTpa 0;

¢ 1 d — nepemMeHHbIe, 3aBUCAIIIE OT Ko duimenTa A;

A —xoaddurmeHT 60KO0BOTO pacmopa;

k; — ko3¢ ¢uIeHT, YYUTHIBAIOIINI HAIpPaBICHHUE
BBIPAa0OTKM IO OTHOLICHHWIO K IMPOCTHPAHHIO IIOPOA H
YroJI HaKJIOHA IIacTOB.

0,3 Iﬁl\ 3
Y

0,2 1

0,15 1 .///\

: \
0,1

0,05

0 t
0,5 1 1,5

éRckcIYH

Puc. 2. CpaBHeHMe pe3ynbTaToOB LWAXTHbIX U3MEPEHUN WU
pPacyYETHbIX BENIMYUH CMelLeHUA nopoa: 1 — AaHHbIe LaXTHbBIX
3aMepoB; 2 — 3aBUCMMOCTU AMNS «MarbiX» CMELLEHUA KOHTypa
npu 6> 1,0; 3 — 3aBUCMMOCTY AN «BOMbLUNX» CMELLEHNIN KOHTY-
pa npu 6< 1,0)

CpaBHEHHE BEITUYMHBI CMEIICHUN KOHTYpa BBIPaOOT-
KH, OTIPENICIICHHBIX 110 3aBUcHMOcCTH (4) mst 7= 3 roga u
pe3yIbTaThl MIAXTHBIX HCCICIOBAHUHN IIPEICTABICHBI HA
puc. 2. TlomydeHHass 3aBUCHMOCTH XOPOIIO OIUCHIBACT
CMEIIeHH, XapaKkTepusyemble kak «maibiey» (U/R< 0,1)
Ut HeryOokux u «bompmmme» (U/R> 0,1) misa rirybokux
TOPU30HTOB IIAXT.

I'pannueit, pasnmemnsromeii 001acTh YCTONYUBBIX U
HEYCTOWYHMBBIX MOPOAHBIX OOHAKEHHH, ABIAETCA 3Haye-
HUE NOKa3aTesst yCIoBHid pa3paboTku 0 = 1.

IIpencraBneHHbIl BbIIE KPUTEPUHA YCTOWYUMBOCTH
(1), (2) n ero moandukamus (3) paspadboTaHbl A MPO-
CTOTO clTydasi: KpyTjas BRIpaOOTKa B H30TPOITHOM OJHO-
POIHOM TOPOJHOM MaccuBe. PeasibHBIN ke MOpOJHBIN
MAacCHB, BMCIIAIONINI BBIPA0OTKY, 0OJamaeT psAaoM
CYIIECTBEHHBIX OTIMYUN: (opMa KOHTypa, CTPYKTypa,
TPEIIUHOBATOCTh M T.I. B TakWX YCIOBHSX OCHOBHBIM
WHCTPYMEHTOM HCCIICIOBAaHUN CTAaHOBSTCS HATypHBIC
M3MEpEHUs] U MaTeMaTUIeCKOe MOJICIHPOBAHUE C IPH-
MEHEHUEM (PU3NICCKUX U YHCICHHBIX MOICIEH.

Henblo ucciaenoBanmii, U3I0KEHHBIX B JAHHOM CTa-
ThE SBJISIACH Pa3pabOTKa METOIVKH YHCICHHOTO MOJe-
JMPOBAHMS TPOIEcca ITyYeHUs TOPO MOYBHI W BINSHHS
Ha HEro aHKEpPHOM KpEermH.

Hcxonnble mpeamocsliku. VccienoBanue siBICHUS
BCIIYYMBAHHMS TIOpPOJ] MOYBBI, KaK OCHOBHOTO IIPH3HAKA
OTHECEHHMsI yCIJIOBUH pa3pabOTKH K OONBIINM TiTyOMHAM,
mpoBoawmnck Ha TICII «Illaxta J{oOpomombckasy IIY
«obpononbckoe». PaccmarprBanach T0CTaTOYHO CIIOXK-
Hasl TeOMEXaHMIEeCKasi CHCTEMa, COCTOSINAsI U3 TOCIeN0-
BaTEJIbHO IPOBEIEHHBIX LITPEKOB — CHayajla 7-ro ceBep-
HOTO KOHBEHEPHOT0, a 3aTeM BIIPUCEUKY 8-T0 CEBEPHOTO
BEHTWIALMOHHOTO U JIaBbl, OLIOPHOE JaBJE€HHE OT 3a00s
KOTOPOH CyIIECTBEHHO YBEIWYUBAET TOPHOE JIABICHHE B
OKpPECTHOCTH TIPOBOJUMBIX BbIpaO0TOK. OCHOBHBIMH
MIPOSIBJICHUSIMA TOPHOTO JABJICHUS] OXHMIAIOTCS ITydeHHe
MOPOA TIOYBH! BBIPAOOTOK M Je(OpMALMH JIEMEHTOB
Kperu.
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YucieHHOe MO/IeTHPOBAaHHe Mpolecca MyYeHHUs].

MogenupoBanue mpouecca IMydeHHs: MOpox paccMat-
PpHUBANOCh MIPUMEHUTENBHO K OJHOPOIHON MOPOJHOM cpe-
Jie, coneprkaliell OAMHOYHYIO BBIpaOOTKy. Takas 3amaua
SIBIISIETCSI TECTOBOM.

Hdnst e€ pemeHuss HCIOJIB30BAJICS JIMLUEH3UOHHBIN
TporpamMMHEIH TpoayKT «Phase 2y kaHamckoi KoMITaHIH
Rocsciense, KOTOpBIii MO3BOJSIET MOJIEIMPOBATH MOCTA-
IUifHOe 00pa3oBaHME BEIPAOOTOK B HAIIPSDKEHHOI cpere.
IIpu 3TOM Ha KaKOOW MOCHEAYIOLIEH CTaIuU YYUTHIBA-
I0TCS B Ka4eCTBE Ha4YaJbHBIX Je(opMaluu, MoydeHHbIe
Ha Tpeablaymieil craguu (GOpMHUPOBaHHS HAIPSHKEHHO-
nedopmupoBaHHOrO cocTosiHUA. [l onpeneneHust 30H
pa3pyLIeHus] BOKPYT BHIPaOOTOK OBII MPUMEHEH KpHTe-
puit Xoeka-bpayna [7], koTopslil Ui TOPOAHOTO MacCu-
Ba B MHTAaKTHOM COCTOSIHUM CBOAWTCS K CIEAYIOIEMY

BBIPaKCHUIO:
0,5

— 0-3 1
O, —O-3+O-L,’- ml;‘l‘

ci

3/ech KOHCTaHTa #1; YUUTBIBAET T€HE3UC U TEKCTYpy
ropHbIX TopoA (4 < m; < 33).

B cootBercTBHM ¢ Ou(ypKalMOHHON TeopHel mmyde-
HUS TIOPOJHBIA MAaCCHB BOKDPYT OJMHOYHOHW BHIPAaOOTKH
miactuaecku paspeixisgercs. I[locne toro xak 3H] moc-
TUTHET HEKOTOPOT0 KPUTHYECKOrO BHELIHETO pajuyca,
BEIpa0OTKa JOCTATOYHO OBICTPO TEpseT CBOE IeEepBOHA-
YaabHOE OYEpTaHWE, HAuMHAs C IIOAOMIBBI, KOTOpas
0o0BIgHO WMeeT IUIocKyko (opmy. Kpurepmem Hauama
oudypkanunu ciyxat Beipaxerus (1), (2) u (3). Pagnyc
3H/] ans KOHKPETHBIX TOPHO-TEOJOTMYECKUX YCIOBHUMA
orpezensieTcst paBeHcTBOM [9]:

Inr, = A -05 - ®)
Rk

Ecin B pesynbrate pacd€ToB Mmosydaercs, dTO,
7, > ¥; TO cleqyeT NPEAHoNIOXUTh OONBIIYI0 BEPOST-
HOCTb BO3HHMKHOBEHMsSI YIPYTOIIACTUYECKOM MHOTEpH
YCTOMYMBOCTH T€OMEXAaHMYECKON CHUCTEMBI «IIOPOJHBIN
MaccuB-BEIpab0TKay. To ecTh I TaNbHEHUIIEeTo M3y ICHHS
YCTOMYMBOCTH BBIPAOOTKH OOBIYHBIH MaTeMaTHICCKHA
anmapar He IPUMEHUM.

Jlns aHanmM3a SIBJIEHMS ITy4eHHMs OO/ MOYBHI B HOA-
3eMHBIX BBIPA0OTKaX MOAOWIEM CIEAYIOMIUM 00pa3oM.
HUcnone3ys 3aBucumoctd (2) u (3), momy4uM BhIpaxe-
HHE, Ha OCHOBE KOTOPOTO OINpENesUM IpeAeiabHYI0 IITy-
Ouny H,,, HauMHas ¢ KOTOPOil B BEIPaOOTKE BOZHUKHET
oTepsl yIpyromIacTUIeCKON yCTOWYMBOCTH IPUKOHTYP-
HOT'0 MOPOJHOTO MAaCcCUBA!

H, :%c"v(ln(ugj“)m,s)ﬂ (©)

Hdnst  mpenenbHOM  TIIyOHHBI H Ha KoHeuHO-
3eMeHTHON Mogenu (puc. 3) ompenenuM IMapaMeTpsl
MIPEJENBHOTO YNPYTOIUIACTHYECKOTO COCTOSHUS: KPUTH-
yeckuii paguyc 3HJ] 77 = /7 u nepemenieHns BIpabOTKH
CO CTOPOHBI MOJIONIBEI, KPOBIH, 60k0B —U . JIjist ropHo-
reonorndeckux ycnonuit [1CIT «IllaxTa JIoOpormonsckasny

-

x
9TH TTapaMeTPhl COCTABISIOT H'=450 m, ' =3,3m, U=
0,29 m.

Pe3ynbraTsl MOIeTMpOBaHMSI IPUBEIEHEI HA pUcC. 4 1 5.

Ha puc. 4, a) nokazana ¢opma kputndyeckoidr 3H/]
BOKpYI' y4acTKa 7-r0 KOHBEMEpPHOro MITpEKa, KOTOPBIN
HaXOJUTCS 3a MpeeIaMH BIMSHUS 32005 J1aBbI, a Ha pHC.
4 0) moKa3aHBI BEKTOPHI MEPEMEIICHUI MPUKOHTYPHOTO
MOPOHOTO MaccuBa. TOYKaMHU yKa3aHbl 00JIaCTH, KOTO-
pbIe pa3pyIIAIOTCs OT PacTATUBAIONINX HAPSHKEHUH.

Ilocne 3TOro OCyIECTBISAETCS WCKYCCTBEHHBINM IPH-
pPOCT mepeMelleHHH, TO €CTh PeaTH3yeTcsl COCTOSHHE
oudypkanuu B NEHTPE MOMOMBEI BbipadoTku Ha 0,01 m,
YTO NMPHUBOJIUT K PE3KOMY M3MEHEHHIO ae(hOpMaIIOHHO-
TO COCTOSHHSI TIOPOJI, 3aJIeralollinX B MOYBE BHIPAOOTKH
(puc. 4 B).

Anammsupys 3H/I, npuBenénHyto Ha puc. 4 B) ciemy-
€T OTMETHTh, 9TO B OOKaxX W KpOBIIE BHIPAOOTKH e pas3-
Mepbl PaKTUIECKH HE W3MEHMINCH, @ CO CTOPOHBI I0-
Jomsbl rmyouHa 3HJI yBenuumnach MOYTH BTPOE U Te-
nepb coctaBmseT 12,1 m.

IIpu Takux 0OCTOSTETHCTBAX MPUKOHTYPHBIN TOPOA-
HBII MaccHB NEpeXOJUT B HOBOE HANpsHKEHHO-
JnedopMHpOBaHHOE COCTOSIHUE C OoJiee HU3KUM YPOBHEM
MOTeHIMAJIbHON dHeprun. Ha mpakTuke 310 00BIYHO CO-
MPOBOXKIAETCS ke HEKOTOPHIM YMEHBIIEHHEM 00Xa-
THSI KPETTH ¥ YCIIOBHBIM CHIDKEHHEM Harpys3ku Ha Heé. B
TIOJIOIIBE K€ BBIPAOOTKH OOJIACTh pa3pyLICHHBIX IOPOJ
yBenmumBaetcs 1o 8...10 Ry [8].

B 3aBucuMOCTHM OT TOpPHO-T€OJOTMYECKHX YCIOBHUMN
3TO COCTOSIHHE MOXKET OBITh WJIM PAaBHOBECHBIM, KOTZA
IPOIIECCHl B KPOBJIE M OOKax BBIPAOOTKU 3aTyXaloT, Iy-
YEHUs] CO BPEMEHEM IPEKPAIIAI0TCs, UIH UMETh HE3aTy-
Xaroumi Xapakrep (KBa3MpaBHOBECHBII), YTO COMPOBOXK-
JIaeTCsl HENPEPBIBHBIM TEUSHUEM Pa3pBIXJIEHHBIX MOPOJ
CO CTOPOHBI NOJOMIBHI [9].

Hatypusbie uccienoBanusi. V3mepeHust pasBUTHS
nedopmanuii mopos MoYBBI BO BpEMEHH B 8-M BEHTHIIS-
IUOHHOM IITpeKe 8- CeBEepHOMU JIaBbl MPOBOAUINCH IO
mmkeram [1K1-TTK5+10.

Ha puc. 5, 6 mpuBeneHp KpUBBIE KHHETHUKH PAa3BUTHS
nedopmanuii mopox moAomBEl. Kpome Toro, Ha 3THX XKe
rpadukax NpUBEIEHBI 3aBUCUMOCTH CKOPOCTH HapacTa-
HUS Tiporiecca e opMariuii.

OCOOeHHOCTH TOCIEAHUX TPA(UKOB COCTOST B TOM,
YTO MUK Ha KaXJIOM W3 HHUX SBIIETCS MOJITBEPIKACHHEM
HaJIM4YMsT TOYKM Oudypkarmu Hanpspk€HHO-nedhopMHu-
POBaHHOTO COCTOSIHMS, T.€. TIOATBEPIKICHUS CIIPaBEIIIH-
BOCTH TPHHATOM OMQypKaIMOHHOW TEOpUM ITyYESHUS
MIOPOJT MOYBHI B TTOJI3EMHBIX BBIPAOOTKax. AHAJIM3 3aBH-
CHMOCTEH, IPUBENEHHBIX Ha PHC. 5 U 6, CBUAETEIBCTBYET
00 MX MIEHTHUYHOCTH. Bce OHM HOCTaTOYHO OIM3KO am-
TIPOKCHMHPYIOTCSI 3aBUCHMOCTBIO:

-4 (7)
"1+ be ™
rae U, — mepeMeneHue mo0IIBH;
t— Bpems HabOmonenuit (= 60 d),
a, b, c- KO3 PUIUEHTHI.
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3aBucHMOCTh (5) CBUETEIBCTBYET O TOM, 4TO HPO-
1iecC IMy4eHHs SBIISETCS 3aTyXaroIiM U ITO3BOJISIET MOJIe-
JMPOBaTh MPOLECC My4YeHHs MOpOj MOYBHI B 3aJaHHBIX
TOPHO-TEOJOTUYECKUX YCJIOBHSX B IPOW3BOJILHBI MO-
MeHT BpemeHu npu ¢ = 0+60 d.

Ha ocHoBe pa3paboTaHHON METOIWKH BBHIIIOJTHEHO MO-
JIETIMPOBAHNE OLECHKHM BIMSHUS KOJIMYECTBA aHKEPOB Ha
BEJIMUMHY ITyYCHHs TOpOJ MOYBBL. Pe3ynbTaThl MOIEIHPO-
BaHUsI IPUBEICHBI Ha PUC. 7.

AHanu3 pe3yapTaToOB YUCICHHOI'O MOJIEIUPOBAHUS
10 NMPUBEAEHHOMN BBINIE METOAMKE IOKa3al, 4TO yBe-
JIMYEHHE KOJUYECTBa AHKEPOB CTAaHAAPTHOW MJIMHBI
IIpY HaJUYMM OJIHOTO KaHAaTHOTO aHKepa IO03BOJISIET
YMEHBIIUTh BEIMYMHY IOJHATHS MOPOJ IOYBHI Ha
60%.

Taxum oOpazom, pa3paboTaHHasT METOJMKA MOJIEITHPO-
BaHUS TIpoLecca MydYeHHs TIOPOA MOYBBI MOXKET OBITH HC-
TMIOJTB30BaHa JUIsl 0OOCHOBAHMS HArPy3KH Ha KPETb U TPO-
EKTUPOBAHUS €€ CTPYKTYPHBIX JIEMEHTOB.

Ha ocuoBe BemonHeHHbIX uccienoBannii st [1CIT
«IIIaxta JIoOpononbckashy BHECCHBI H3MEHEHHS B KOHCT-
PYKLHIO MPOEKTHOW paMHO-aHKEPHON KpenH B BUJE JI0-
MOJTHUTEIbHBIX YCHWIMBAIOIIUX aHKEPOB, pa3MellaeMbIX
Kak B KpOBJIE BBIPAOOTKH, Tak M B OOKax BbIpaOOTKH
(puc. 8).

Oxnmaemblii s5KoHOMHUUYeCKHH 3((deKkT ¢ yuéToM Ka-
MUTANBHBIX M OKCIUTYaTallMOHHBIX 3aTpaT COCTAaBUT 785
TpH./m.

BriBOABI:

1. B kadecTBe KpHUTEPHs,ONPENEISIONIET0 TPAHUILY
60X TITyOMH pa3pabOTKH ISt BEIpAOOTOK, pacIiono-
JKCHHBIX BHE 30HBI BIMSHHUS OYHCTHBIX PabOT, MOXKET
OBITH MPUHATO OTHOCHTEIIFHOE CMEIIEHHE KOHTYPa BbIpa-
OOTKHM, YHCIICHHO paBHOE ut = 0,1, cooTBercTByMOIIEE
KOMIIEKCHOMY  TIOKa3aTeli0 YCJIOBHH  pa3paboTKu
0 = R.k/vH=1,0.

2. IlonTBepxaeHa CpaBeUTMBOCTb TEOPETHUECKOTO MOI-
X0/Ia, OCHOBAHHOTO Ha OOIIMX TMOJOKEHHUsIX OUypKaoH-
HOW TEOPHUH Iy4YEHHs TOPOJ B TIO/I3EMHBIX BBIPAOOTKAX.

3. YcraHOBIEHO, YTO TMOCKE MOTEpU YIpYroruiacTuye-
CKOM yCTOWYMBOCTH NPHUKOHTYPHOTO TOPOIHOTO MacCHBa
pa3mepsr 3H/] B kpoBie u OOKaX OAWHOYHON BBIPAOOTKH
OCTAIOTCSl OCTOSIHHBIMH, @ B MOPOAAX MOJIOMIBBI HAaOI01a-
eTcsl pe3Koe CKadKooOpaszHoe yBemmdeHue pasmepa 3H/I,
BEJIMYMHA KOTOPOTO JOCTHTAeT MAaKCHMyMa TIpH BO3MY-
IAOIIHX TTEPEMEIICHUSIX.

4. Ha ocHoBe pa3paOoTaHHON METOIUKH MOAEITHPO-
BaHMs BBINOJHEHA OLICHKA BIMAHUS KOJUYIECTBA AHKEPOB
Ha BEJIMYMHY ITy4YEHUsI IOPO/] MOUYBBI U MPEUIOKEH BapH-
aHT KOMOMHHUPOBAHHOTO KpEIUICHUS, YTO B paccMaTpu-
BAa€MbIX TOPHO-TEOJIOTHUECKHX YCJIOBHSX II03BOJISIET
YMEHBUIUTh BEIMYUHY MTOJHATHS TOPOJ MOYBHI Ha 60%.

5. [Ipeanaraemast MeTOJMKa MOJEIMPOBAHUS TIPOIIEC-
ca TydYeHHs IOpOJ MOYBBI MOXKET OBITH HCIOJIB30BaHA
JUts 0OOCHOBAHMS HAarPY3KH Ha Kperb U IPOSKTHPOBAHUS
€€ mapaMeTpoB.
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NOPAOOK NPUMEHEHWUA TEOAE3UYECKUX
CNYTHUKOBbLIX NPUEMHUKOB B rEOOE3UYECKUX

CETAX CIrYLWWLEHUA

Bekbaes I'.K., anpektop LleHTpanbHoro asporeopesuyeckoro npeanpuatusa ocyaapcTeBeHHoro komuteta Pecnybnuku Y3bekuctaH no
3eMenbHbIM pecypcam, reoaesnn, kaptorpadgum 1 rocygapcTBeHHOMY KagacTpy

Taklif etilayotgan uslub geodezik zichlash tarmogqlarini tuzishda va qayta tuzishda, shu jumladan GPS NAVSTAR
(AQSh) va GLONASS (Rossiya) global yo’ldosh navigatsiyasi tizimlarini (YNT) qo’llash asosida razryadli va s'yomkaviy
GZT larni tuzishda va qayta tuzishda asosiy texnologik talablarni belgilaydi. Ushbu magolada tayyorgarlik ishlari va
dala sharoitida o’Ilchovlar o tkazishning texnologik talablari bayon qgilingan.

Tayanch iboralar: geodezik zichlash tarmogqlarini gayta qurish, global yo’ldosh navigatsiyasi tarmog’i.

The provided order establishes main technological requirements for the performance of field measurements for crea-
tion and reconstruction of geodetic networks of densification (GND) including discharge and survey networks based on
usage of global navigation satellite systems (NSS) GPS NAVSTAR (USA) and GLONASS (Russia). Technological re-
quirements for preparation and performance of field measurements are provided in this article.

Key words: reconstruction of geodetic networks of densification, navigation satellite systems.

IIpenyaraemslii MOPSOK yCTaHABIUBAET M OCHOBHEIE
TEXHOJIOTUYECKHE TPEOOBAHUS K BBIIOJIHEHHIO ITOJIEBBIX
HM3MEPEHUH MPH CO3aHUM U PEKOHCTPYKLUH IeoAe3nye-
ckux cereit crynienust (I'CC), B ToMm uucie pa3psaHbIX U
CbEMOYHBIX, Ha OCHOBE WCIIOJIB30BAHHUA TITIOOATBHBIX
CHyTHHKOBBIX HaBurammoHHBIX cucreM (CHC) GPS
NAVSTAR (CHIA) u TJIOHACC (Poccus). B nHactos-
e cTaThe H3JI0XKEHBI TEXHOJOTMYECKHEe TpPeOOBAHU
HOATOTOBKU M MPOU3BOJICTBA TTOJIEBBIX U3MEPEHUM.

Beibop Tuma mnpuéMHHMKA 3aBUCHT OT TpeOOBaHUI
KOHKpETHOTo rpoekra. OOmmM TpeGoBaHHEM K NpPUEM-
HHUKaM, MPUMEHSIOIUMCS B Tonorpago-reoe3nueckom
TIPOM3BO/ICTBE, SIBISETCS BO3MOXKHOCTH BBIITOJTHEHHS WU
KOJIOBBIX, U (ha30BBIX U3MEPEHUM.

[Ipy BBINONHEHNH BBICOKOTOYHBIX pabOT HEOOXOoIH-
MO HCIIOJIB30BATh JIBYXYacTOTHBIC NMPHEMHHKH, TO3BO-
JSIOIIME 32 CUET U3MEPEHHH MO JBYM YacTOTaM IOBBI-
CHUTb HaJI&KHOCTD M JIOCTOBEPHOCTD OTPEICICHUS BEKTO-
PpoB.

Ha xopotkux muHusax (mo 15 km) momyckaercs uc-
MOJb30BAaHUE OJHOYACTOTHBIX NPHUEMHHMKOB, TaK Kak

Tabnuua 1
HaumeHoBaHHe onepaliy N0 BHEIIHEMY
O0CMOTPY H anpo0HpPOBAHUIO

BHeunuit ocMoTp 1 anpodupoBaHue
OrmpenenieHre MOTPEIIHOCTU H3MEPEHUS INHEHHBIX 0a3HCOB B
3aBHCHMOCTH OT HPORODKUTEILHOCTH HAOJIIOJCHHH B CTaTHYe-
CKOM MeTo/ie
OrmpeniesieHre MOTPEIIHOCTY U3MEPEHUH JIMHEHHBIX 0a3HCOB B
TICEB/I0 KHHEMaTH4YECKOM METOJIe
OrmpeeneHre TOTPEIIHOCTH U3MEPESHUS IIPUPAIIEHHI KOOpIH-
HAT B CTAaTHYECKOM METOJIE II0 HEeBsI3KaM B 3aMKHYTHIX (Urypax

OrmpeesieHHe MOTPEIHOCTH U3MEPSHUH KOOPANHAT B PEXUME
peanbHoro Bpemenu (RTK)

BIIMSIHHE MOHOC(Ephl Ha KOHIAX BEKTOpa OAWHAKOBO U
WCKITIOYaeTcsl B Iporiecce 00paboTKy.

Yucao He3aBUCHMBIX MPUEMHBIX KaHAJIOB MPUEMHHKA
JIOJDKHO OBITH HE MEHEE YCTHIPEX.

OOBEM MaMsATH AJI 3aIIUCH CITyTHUKOBBIX H3MEpEHHI
IOJDKEH COOTBETCTBOBATH TPEOOBAHUSAM BBEIOPAHHOTO
METO0J1a U3MEPEHUM.

[lepen BbIE37OM Ha mMoOJieBblie PabOThl HEOOXOIUMO
MPOBEPHUTh KOMIUIEKTHOCTh CTaHLMI M PaboTOCIOCO0-
HOCTb OTZENIBHBIX Y3710B. Bce MexaHnueckue y3ibl cTaH-
MM JTOJDKHBI paboTaTth uctpaBHo. LlITaTHBEI HEe MOKHBI
MMETh MEXaHW4eCcKHX JedekToB. OnTHUecKre HEHTPUPHI
JIOJDKHBI OBITH ITPOBEPEHBI H OTHIOCTHPOBAHBI JI0 BHIE3/1A
Ha 1oJieBble paboTsl. [lepen BbIe3n0M Ha 0OBEKT HEOOXO-
JIIMO IIPOBEPHUTH paboTy 3apsSIHOTO yCTPOWCTBA U 3apsi-
IHUTh AaKKYMYJISITOPBI TUTAHHUSL.

CI1yTHUKOBBIC IPUEMHHKH, IPHUMEHSIEMBIC B T€OIe3H1e-
CKOM TIPOHM3BOJICTBE, IIOJDKHBI MPOMTH TOCYAapCTBEHHYIO
aTTECTALMIO U MCIIBITAHUS C LIEIBIO YCTAHOBICHHUS MIPUTOA-
HOCTU [UIsl BBIONHEHUS OTHOCUTEIBHBIX KOOPAMHATHBIX
onpenencHuil. [loBepke noaBepraercsi KOHKPETHBIH KOM-
TUIEKT MPHUEMHHKOB, COCTOSIILIMI U3 BYX U OoJiee MPpUEMHH-
KOB M IPUJIAraeMOoro MporpaMMHOTO 00eCTIeUeHHsI.

Meroayka TOBEpKH 0a3upyeTcsl Ha MCIOJIb30BAaHUU
sTajoHHOTO Oasnca. IleproANYHOCTH MOBEPKH — OJHH
pas3 B rop.

B mporecce npoBeaeHus TOBEPKH JOJKHBI OBITH BBI-
TIOJTHEHBI ONIepalliy, 110 BHEITHEMY OCMOTpY M anmpoOu-
pOoBaHUIO, IPUBEICHHBIC B TAa0M. 1.

Jnst BBIONHEHMS TOBEPKH NPHUMEHSIOTCS CPEICTBa
u3MepeHuil, yka3zanuble B Ta0n. 2. OHM JOJDKHBI OBITH
HOBEPEHBI ¥ UMETh NEHCTBYIOIIUE CBHIETEIbCTBA O MO-
Bepke. Jlomyckaercs MpUMEHEHUE APYIUX, COOTBETCT-
BYIOIMX TI0 TOYHOCTH, CPEACTB M3MEPEHHWH, €Clli OHHU
MOBEPEHBI ¥ IMEIOT CBUJIETENBCTBA O TIOBEPKE.
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[epen HayanoMm noBepKu HEOOXOAUMO M3YUUTH PYKO-
BOJICTBO II0JIb30BAaTENS MIOBEPSIEMOTO IPUEMHHKA, TIPaBH-
J1a SKCIUTyaTalllH, TEXHOJIOTHIO BBITIOJIHEHHUS Te01e3ndec-
KX padoT, PeKOMEHIOBAHHYIO (HPMONH-N3TOTOBUTEIIEM.
IIpn HEOOXOIMMOCTH CIEOyeT BHECTH KOPPEKTHUBBI B
METOJIUKY TTOBEPOK.

BpeMsi BBIITOHEHHS MTOBEPOK JOJDKHO OBITH 3apaHee
CIUIAaHMPOBAHO AJIsI 0OECHEUCHUS] HOPMAIbHBIX YCIOBHH
HaOIOICHNH, PEKOMEHIOBaHHBIX (UPMON-M3rOTOBUTE-
JIEM.

[To pe3ynbraram MoBepoK BBIIAETCS] CBUAETENBCTBO O
MIPUTOTHOCTH KOHKPETHOTO KOMIUIEKTa NPUEMHUKOB K
IIPUMEHEHHIO B T€0JIE3MYECKOM NPOU3BOACTBE YCTAHOB-
JICHHOTO 00pasiia.

OmnpenejieHue NOTPEeLIHOCTH H3MepeHUs JIMHeH-
HBIX 0a31COB B 3aBHCHMOCTH OT MPOI0JLKUTEIHLHOCTH
HAO0JII0/IEHUI B CTATHYECKOM MeTo/Ie.

[Ipr BBINONHEHWH TIOBEPKH YCTaHABIMBACTCS CIE-
JIYIOUIMH MOPSIIOK padoT:

- YCTaHOBUTb AHTCHHBI Mapbl NPUEMHUKOB HaJ IICH-
TpaMH IIyYHKTOB — KOHILIOB 3TaJloHHOro 6asuca. IIpu Ha-
JIMYMH OPHEHTHPHBIX CTPENIOK (METOK) Ha KOpITycax aH-
TEHH — OPHEHTHPOBAaTh MX Ha MCTHHHBIN ceBep. M3me-
PHUTH BBICOTY YCTAHOBKM aHTEHHBI HaJl LIEHTPAMH ITyHK-
TOB C TIOMOIIBIO PYJETKH (MJIM BXOISIIMX B KOMIUIEKT
IpUEMHHUKA CPEACTB U3MEPEHHN);

- BKJIIOUUTH NpuEMHHUKH. [IpoBeputs paboume ycra-
HOBKH MPUEMHUKOB. Y OCIUTHCA, YTO IPUEMHUKH TIPUHH-
MAalOT CHTHAJIBI CO CITyTHHKOB. VI3MEpEHNS BBITIOIHSIIOTCS
B COOTBETCTBHH C PEKOMEHIAUMSAMH (HPMBI-U3TOTOBH-
TeJs;

- YCTaHaBIIUBATh IIOCIEAOBATENILHO [UINTEIBHOCTD
ceanca usmepenuit 60, 30, 15, 8, 4, 2 min. Ilepen Haya-
JIOM U3MEPEHUI B KaXIIOM CeaHce U3MEPHUTh MeTeornapa-
METpHI (TeMIIepaTypy, NaBleHUE, BIAXKHOCTD). 3amnucarb
UX B )KypHaJI. BBIKITIOUNTE NIPUEMHHK;

- BBINIOJHUTH 00pabOTKy pe3yJbTaTOB HW3MEpEHUI
IIPY TIOMOIIH TIPUJIaraeéMoro IMpOTrpaMMHOr0 obecrede-
HUst. B 06paboTKy HOMKHBI IPUHUMATHCA KaueCTBECHHBIE
mmMepeHns. KauecTBo m3MepeHnit u pe3ynbTaToB X 00-
paboTKH OIpenenseTcss B COOTBETCTBUH C TPEOOBAHISIMHA
(UPMBI-U3rOTOBHUTEIIS;

- ONPENENUTD ti, — MUHUMAIIbHOE BPEMs CeaHca, U
KOTOPOM IIOJIy4arOTCsl yCTOMYMBBIE U HANEKHBIE PE3YJIb-
TaTbl W3MEPEHUH. YCTAaHOBUTH [UIUTEIBHOCTH OIHOTO
ceanca 60 MHH., €CITH ty;,< 8 min. ¥ 90 min., ecau ty;,> 8
MuH. Ecniy B npunaraeMoii TOKyMEHTAallMH yCTAHOBIICHO
MHHHMAJIBHOE BpEMsI CeaHca HaOJIIOICHNH, TO IyHKTHI 3) -
5) MO>KHO TIPOITYCTHUTB;

- TIOBTOPUTH U3MEPEHHUS IPH BHIOPAHHOW JUINTENb-
HOCTH ceaHca 6 pa3, GUKCHpYS B KaXKIOM CeaHCe Bpe-
Mg Hadana HaOmromeHuil. [lonoBUHY W3MEpeHH BBHI-
[OJHATh B APYrod AeHb NpH APYIOM OKHe Habmroxe-
HUI;

- BBIKJIFOUUTD ammnapaTypy;

- BBIMTOJIHUTH 00pabOTKy HAOIOICHUH.

Anmnaparypa npu3Ha€rcsi TOAHOW K DKCILTyaTalluy,
€CIIM Pa3HOCTH MEXIy HW3MEPEHHBIMH M JTaJOHHBIMHU

Tabnuua 2
HaumeHoBaHue cpefCcTB U3MepeHUin, NPUMeHsieMbIX
npy BbINOJSIHEHWUW NOBEPKMN

DTaJIOHHBIN 0A3MC JITTMHBI
BBICOKOTOUHBIH CBETOAATIBHOMED
Pynerka

BapomeTp-aHepou 1 METeopOoIorHyecKuit

IIcuxpomeTp acnuparoHHbII

3Ha4YeHUSAMHU 0a3Kca HE MPEBBIIIAIOT JOMYCTHMOTO 3Ha-
YeHUs! a0COFIOTHONH OCHOBHOM MOTPEIIHOCTH, BBIYHCIICH-
HOW 0 (opmyIie:

A,,, =2x(a+bx107°D), (1
rre a 1 b — yncieHHbIe 3HAYEeHUsI B mMm, yKa3aHHBIE B
TIpUIaraeMoi JOKyMEHTaIiH;

D — mimHa 6asnca B mm.

Onpenenenne NMOrpeumIHOCTeil M3MepeHUs JHUHeH-
HBIX 023HCOB B IICEBIOKMHEMATHYECKOM METO/I€.

[Ipu BbIMONHEHNM MOBEPKH YCTaHABIUBACTCS ClIe-
JYIOIINH OPSIIOK padoT:

- BBIMOJIHUTD JEHCTBUS MO MyHKTaM | U 2, yKa3aHHBIX
BBILIIE;

- YCTaHOBHUThH JUINTEIBHOCTh CeaHca HaOIIOJCHUI
COTJIACHO PEKOMEHIALMSIM (UPMBI-U3TOTOBHUTENS IS
paboTel B TCEBIOKMHEMaTWdeckoM Metone. IIposectn
n3MepeHus. BEIKITIOUNTh NPUEMHIIK;

- MEPEeHECTH OIMH NPUEMHHUK C KOHEYHOTO ITyHKTa
0a3rca Ha MPOMEKYTOUHBIN.

IToBTOpuTs neiictBus mo myHktam | m 2. Ecmm Ha
0a3rce OTCYTCTBYIOT NPOMEXYTOYHBIC IMYHKTHI, TO BBI-
OpaThb Ha MECTHOCTH 5 JOTOJHUTENBHBIX ITYHKTOB Ha
paccrosiauu 0,1-1 km OT KOHEYHOTO IMyHKTa, 3aKPerHTh
UX KaKk BPEMEHHBIC TOUYKU U M3MEPUTH JI0 HUX PaccTos-
HUS C TOMOIIbIO BEICOKOTOYHOTO CBETOAAIBHOMEDA.

- TIOBTOPUTHh M3MEPEHHs 110 MyHKTaM 3 elle Ha 4-x
MIPOMEXYTOUHBIX IIYHKTaX 0a3nca;

- TIOBTOPHUTH M3MEPEHHs Ha TeX K€ IyHKTax depes |
(nmm Gonee) yac;

- BBINIOJIHUTH JACHCTBHS IO ITyHKTaM 7 U 8, YKa3aHHBIX
BEIIIIE.

OnpenesieHue MOrpelIHOCTeH HW3MepPeHUi Npupa-
IeHNH KOOPAWHAT B CTATHYECKOM MeTo/e M0 HeBS3-
KaM B 3aMKHYTBIX (pUTypax.

[Tpy BBIMOIHEHNH IOBEPKH YCTaHABIWBACTCS Cie-
JIYOLIUIA TTOPSIIOK padoT:

- TIOCJENOBATENbHO YCTaHABIUBATH TNPHUEMHHUKUA B
BEpIIMHAX TPEYTOJbHNKA, BHIOPAHHOTO B CETH ATATOHHO-
ro 0asuca WIM NPHUMBIKAIOIIMX K 3TaJOHHOMY Oasucy
reosie3nueckux nocrpoennii (He 6onee 10 km s oxHo-
YaCTOTHBIX NPUEMHHKOB U He Oonee 30 km st aByx4ac-
TOTHBIX);

- BBITIOJIHUTH JCHCTBHA 10 ITyHKTaM | U 2 A7 cTaTu-
YECKOr0 METO/a;

- YCTaHOBHUTH UINTEIBLHOCTh CEaHCA H3MEPEHuil B
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COOTBETCTBHMHM C ITYHKTOM 5 Juisi cratuku. V3amepurts me-
TeonapameTpsl. [IpoBectrn n3mepenus. BeIkmounTs npu-
€MHUK;

- BBITTOJTHUTH 00paOOTKY HAOJIOICHHH;

-BBIYMCIIUTH HEBSI3KU MPUPAIIEHUH KOOPIUHAT B Tpe-
YTOJIBHUKE.

ArmmapaTtypa Tpu3Ha€TCS TOAHOM K DKCIUTyaTallHu,
€CII HEBS3KU MPUPAILECHUH KOOPAMHAT B TPEYTOJbHUKE
He TIPEBBIIAIOT 3HAYEHUH, BBIYUCICHHBIX IO hopMyIte:

Wdon — \/(Ad]on )2 +(A()20n)2 +(A03m1 )2, (2)

rae Ad,»on— JIOIyCTAMOE 3HAYCHHUE a0CONFOTHOW OCHOBHOM
ITOTPETITHOCTH IO CTOPOHE 1 TPEYTOBHUKA, BEIYUCICHHOE
o ¢opmye (1).

OmnpenesieHne NMOrpelIHOCTell U3MepeHUH KOoOpau-
HaT MerToaoM ''KunHemaTuka B pexuMe peajibHOTO
Bpemenu" (RTK).

[Ipu BbIMONHEHNM MOBEPKU YCTaHABIUBACTCS ClIe-
JYIOIINH OPSIIOK padoT:

- YCTaHOBUTH [Ba NPUEMHHMKA HA IMYHKTaX C ATaJIOH-
HBIMH KOOPTHHATAMH;

- BKJIFOYUTh NMPUEMHHUKH U TIOATOTOBUTH UX K paboTe
B COOTBETCTBUH C PykoBOACTBOM moib3oBaTens yid pa-
OOTBI B PEIKUME PEATLHOTO BPEMCHU. BHECTH ATalOHHBIC
3HAYCHUS KOOPIUHAT B IMaMATh MPUEMHUKA, ITPHHSATOTO
3a pedepeHIIHBIN;

- BBINIOJIHUTH OTPENEICHNEe KOOPAMHAT BTOPBHIM MO-
OWIBHBIM MPUEMHUKOM Ha 4-5 MyHKTaxX C STaJOHHBIMU
KoopanHaTamu. Eciii mMeeTcst TOBKO JIBa IyHKTA C dTa-
JIOHHBIMH KOOPIIUHATAMH, TO JOMYCKAeTCs MOOHMIIbHBIM

Tabnuua 3
3HauyeHus cpeHeil KBAAPATHYECKO MOrpPeuIHo-
CTH reoe3n4eCKuX CMyTHUKOBBIX ﬂpl/léMHHKOB
(..)T K Homep Hpoxo-
Bekrop | npuémuu- NpHEMHHU- JKMT.
ceanca
Ka Ky ceanca
1-2 1 2 1-it ceanc 10 min.
1-3 1 3 1-# ceanc 10 min.
2-3 2 3 1-ii ceanc 10 min.
Ta6nuua 4
Or K Homep Mponoa-
BexkTop | npuémHu- NpUéMHU- JKHUT.
ceanca
Ka KY ceanca
3-4 3 1 2-i1 ceaHC 10 min.
3-5 3 2 2-i1 ceaHC 10 min.
4-5 1 2 2-i1 ceaHC 10 min.
Ta6nuua 4
(..)T K Homep Hponoa-
Bekrop | npuémHu- | npuEMHH- JKMT.
ceanca
Ka Ky ceanca
5-6 2 1 3-if ceanc 10 min.
5-17 3 2 3-ii ceaHC 10 min.
6-7 1 2 3-i1 ceaHc 10 min.

-

NPUEMHUK CHSTH C IYHKTA M, HE BBIKJIIOYAsl €ro, MpoiTH
¢ anteHHod 100-200 m BOKpyr IMyHKTa U CHOBA yCTaHO-
BUTH aHTEHHY Ha MyHKTE. DTH JEHCTBHS MOBTOPUTH IIATh
pas;

- CPaBHHUTH NOJYYECHHbIE KOOPAWHATHI C STATOHHBIMHU
3HAYEHMSMH KOOPAMHAT ITyHKTOB YCTAHOBKH MOOHIIBHO-
ro NPUEMHHKA.

ArnmapaTypa TpuU3Ha&TCs TOAHOM K AKCIUTyaTalluu,
€CIIM PAa3HOCTH MEXAYy H3MEPEHHBIMH U 3TaTOHHBIMU
3HAYEHUSMHU KOOPJMHAT HE NPEBBIIIAIOT JBOWHOIO 3Ha-
YeHHs CpeAHel KBaJpaTU4YeCKOH MOTpEeLIHOCTH OIpeje-
JICHUSI KOOPJMHAT, YKa3aHHBIX B MPHJIaraeéMoi JOKyMeH-
taruu (Tabm. 3,4 u 5).

ITpn pon3BOACTBE CITyTHUKOBBIX M3MEPEHHUI IIpUMe-
HSIOTCSl CTaTHYECKUH, OBICTPOCTATUYECKH, IICEBAO KH-
Hematndecknil 1 Stop&Go KHHeMaTHKa MEeTObL. TexXHO-
JIOTHS BBITTOJHEHUSI METOIOB 3aBHCUT OT THIA M MOAEIH
MPUEMHUKOB W TIPOTPAMMHOTO obOecredeHus it oOpa-
6oTku n3mepenuii. [Ipu BeinonHeHNN paboT HEOOXOIUMO
ONUPATHCS Ha PYKOBOACTBO MOJIb30BATENs UCIIONIB3yEMO-
TO CIIyTHUKOBOTO NPUEMHHUKA.

CTaTU4ecKUii METOJl CYHMTACTCS «KJIACCUYECKUM»
METOJIOM CITyTHHKOBBIX U3MepeHuil. Meron npenmnonara-
€T, YTO U3MEPEHHsI BBITIONHSIOTCS OJTHOBPEMEHHO MEXIY
IByMsI M Oojiee HETOJBIKHBIMU MPUEMHUKAMHU TPOJIOI-
JKUTENIBHBIA TTepHoJ] BpEMEHH. 3a BpeMsl W3MEpPEeHUH H3-
MEHSIETCS TE€OMETPHYECKOE PACIIONIOKEHHE CITyTHHKOB,
KOTOPOE€ WIpaeT 3HAYNTEIBHYIO POJIb B PEIICHUH HEO-
HO3HAYHOCTH. bBompmioil 00bEM W3MEpeHuil MO3BOISIET
3a(h)UKCHPOBATh MPOMYCKH IIUKIOB U NMPABWIBHO UX CMO-
JEITUPOBATh.

CraTtudeckuil METO/ MPUMEHSETCS PU BBITIOJIHECHUT
BBICOKOTOYHBIX Pa0OT MpH U3MEPEHUSIX BEKTOPOB Oolee
15-20 km, a Tak)ke Ipu OrpaHWYEHHBIX OKHAX HaOoze-
HHUH C MUHAMAaJIbHBIM KOJIMYECTBOM CITyTHHKOB.

[TpoIOKUTENBEHOCTh CeaHca 3aBHCUT OT JUIMHBI W3-
MepsieMBbIX B CeaHCE JIMHHM, KOJMYECTBA OJHOBPEMEHHO
HaOJII0JaeMBIX CITyTHHKOB, THIIa TPUEMHHUKOB U Tpedye-
Moii TouHocTd. B Teuerne 90% BpeMeHN HaOIIONECHUHA B
CeaHce JOJKHBI IPHHUMATHCS CUTHAIIBI HE MEHEE YeM OT
4-X CITyTHUKOB.

OcHOBHBIE TPEOOBaHM CTAaTHYECKOI'0 METOa:

- HaOJIIO/IeHNE Ha IIHKTE He MeHee 4-X CITyTHHUKOB;

- uHTepBai 3anucu — 20 s.

PabGora Ha cTaHIMU HAYWHAETCS C YCTaHOBKU aHTEH-
Hbl. llITaTHB, Ha KOTOPOM yCTaHaBJIMBAEeTCS AHTEHHA,
JIOJDKEH OBITh HaJEKHO 3aKpemiéH I obecrieueHus
HEM3MEHHOCTH BBICOTHI aHTCHHBI BO BpPEMsl M3MEpPEHHH.
LenTpupoBanne 1 HUBEIMPOBAHNE aHTCHHBI BHITIOTHSCT-
Csl ONITHYECKMM LEHTPHPOM C TOYHOCTHIO +2 mm. Ilpu
HAJIMYAY OPHEHTHUPHBIX CTPEJOK (METOK) aHTCHHA OpH-
SHTUPYETCSI Ha CeBep.

Bce cyTHHKOBBIE U3MEPEHHUS OTHOCATCS K (ha30BOMY
LIEHTPY aHTeHHBI. [1o3TOoMy TpeOyeTcs TIIaTensHO U3Me-
PATH BBICOTY aHTEHHbI. O1InOKa U3MEPEHUS BBICOTHI aH-
TEHHBI BJIMSET HA TOYHOCTh ONpPENENICHHsI BCEX TPEX KO-
OpIMHAT IIyHKTa. BbicoTa HM3MepsieTcs pyJeTKOH WIn
CrHeaJbHbIM YCTPOHCTBOM JABaXKIBI: 10 W IOCJIE Ha-
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Onronennid. Ecnu pa3HOCTh BBICOT aHTEHHBI B Hayale M
KOHIIE CeaHca MPEeBBIIIaeT 2 mm, TO 3TOT CeaHC U3 00pa-
OOTKH MCKITFOYaeTcs, a 10 2 mm — ycpeanseTcs. V3mepe-
HUSI BBITIOJIHSIIOTCS. B COOTBETCTBUM C PYKOBOICTBOM
MIOTH30BATENS HCIOIb3YEMOTO MPUEMHHUKA M 3aITHCHIBA-
I0TCSI B )KypHaJIe YCTaHOBJIEHHOTO 00pasIia.

Bximtouenne npuéMHHKA, TPOLEAYypa HU3MEPEHUS U
BBIKJIIOUEHHE MTPUEMHUKA POU3BOIUTCS B COOTBETCTBUU
¢ PykoBozcTBOM mosnb30BaTes.

W3mepeHnss HAUMHAIOTCSI COTJIACHO YTBEPkKAECHHOMY
"PacniiicaHuio CIIyTHMKOBBIX M3MepeHHi". Pasperaercs
BKJIIOUCHHE NMPHEMHMKA 32 5 min JI0 yCTaHOBJIEHHOTO
Hauana u3MepeHuid. Ono3ianue He JOMyCKaeTcsl, TaK Kak
3TO YMEHBIIUT BPeMsl COBMECTHOH pabOTHl MPHUEMHHUKOB
B CEaHCEe M MOXKET YXyIIIUTh pe3ynbrar. st yTouHeHns
BPEMEHH PaOOTHI MPUEMHMKOB B CEAHCE PEKOMEHIYETCS
MMETh MEXIY UCTIONHUTEISIMH (OpUragamMu) pagruoCcBs3b.
Pemenre 0 JOCPOYHOM MPEKPAINECHUN CEaHCa MPUHNMA-
€T PYKOBOJUTENb PadoT.

Ilepen HauamoM HU3MEpPEHUH NIPOBEPAIOTCS
(ycraHaBnuBaioTcs) paboure yCTAaHOBKM MPUEMHHKA,
TaKUe KaK yroJl OTCeYKd (Macka) HaOJII0IaeMbIX CITyTHH-
KOB, MHTEpBAJl 3aITMCH, COXPaHEHNE N3MEPEHUH U 00BEM
cBOOOAHOW mamMsaTH. VHTepBaym 3amucu JO0JKEH OBITh
OJIMHAKOBBIM JJISl BCEX COBMECTHO PabOTAIOMNX MPUEM-
HukoB. [Tociie BKiTroYeHNsT NpUEMHIKa HE00X0IMMO yOe-
JIITHCS, YTO NMPUEMHUK OTCIICKHUBAET HEOOXOIMMOE KO-
JIMYECTBO CITyTHUKOB M BBIYUCISIET CBOE MECTOIOJIOXKE-
HHE.

Jo Havana ceaHca HaOMIOICHUH B IPUEMHUK BBOJIHT-
Cs1 Ha3BaHUE IyHKTa, BBICOTA aHTEHHBI, KOJ| OllepaTopa u
apyras uH(opManus, BBOJ KOTOPOH MpPEXyCMOTPEH py-
KOBOJZICTBOM I0JIb30BaTesL. [lapaniensHo BexyTes 3anu-
CH B TIOJICBOM JKypHaJle YCTaHOBJICHHOTO oOpasua.

B mporecce HaOmrOneHUE HEOOXOAUMO MPOBEPSATH
pabory npuémHMKa Kaxnasle 15 min. IIposepstores:
JJIEKTPOIIUTAaHNEe, cOON B NPHEME CITyTHUKOBBIX CHUTHa-
JIOB, KOJIMYECTBO 3aXBAaYCHHBIX CIIyTHHKOB, 3HAa4YCHHE
DOP. IIpu yxyamieHn: 3THX MoKa3aTreiaed peKOMEHIyeT-
csl yBENMUYUTH BpeMsl HaOmroneHuil. PesynpraTsl mpose-
POK 3alMCBIBAIOTCA B TOJICBOM XKYpHAJIE.

ITpn HE0OXOAMMOCTH BO BpeMs ceaHca H3MEpAIOTCs
MeTeonapaMeTpbl: TeMIepaTypa BO3[yXa, MAaBJIEHHE,
BJIAXXHOCTb. Pe3yNbTaThl 3aMUCHIBAIOTCS B MOJIEBOM XKYp-
Hale.

HeobxoaumbiM  ycioBueM OecriepeOOHHON paboThI
NpUEMHHUKA Ha CTaHIIMU SIBJISETCS HEMpPEpbIBHOCTH MOJa-
YH AJIEKTPONUTAHNA. B KOMIIeKTe NpUEMHIKA Ha CTaH-
MM JIOJDKHBI OBITH 3apsDKEHHBIC 3amacHble OaTapen
(akkymynsTopsl). B cirygae c6ost B aneKTponuTaHUN He-
00X0IMMO KaK MOXHO OBICTpee MOIKIIOYHATH 3alacHYIO
6arapeto. [Ipu 3Tom ecnm npuémMHUK Ge3melicTBOBaN 00-
nee 10% oT BpeMeHU U3MEPEeHHI COOTBETCTBEHHO YBEIH-
YMBAETCS IPOAOIIKUTEILHOCTh CEaHCa.

CryTHHKOBBIE PUEMHUKH pabOTAIOT B TEMIEPaTyp-
HOM JTMara3oHe, YCTAaHOBJICHHOM HM3IOTOBUTENEM. ATMO-
cdepHble OCajku, TYMaH U T. II. HE BIHAIOT Ha padoOTy
npuéMHuKa. Pa3psabl  aTMOC(EpHOTro BIIEKTpHUYECTBA

MOT'YT BBI3BaTh cOOM B M3MepeHusx. [Ipu xoyoqHoit mo-
rOJie CHW)KaeTcsl BpeMsl paboThl aKKyMyJISITOPOB.

[ToneBble 3ammcu BeayTCs B XKypHaJle YCTaHOBJIEHHO-
ro oOpasna Ha KaXIOW CTaHIMM B KaXAOM ceaHce. B
MIPUMEYaHNH 3aIMCBIBAIOTCS BCE HAPYIICHHUS B HOPMAJIb-
HOW paboTe CTaHIHH.

Brictpocratnuecknit mMeton (BCM) cmyTHHKOBBIX
U3MEpeHuil coyeraeT B ce0e BBICOKYIO TOYHOCTH CTaTH-
YECKOro METOJa ¢ MPEUMYIIECTBOM KOPOTKOTO BPEMEHU
HaOJIIOACHUN. DTO JOCTUraercs 3a CuéT ONTUMAaJILHOIO
HCIIONB30BaHUs BCEX JOCTYITHBIX KaUeCTBEHHBIX H3Mepe-
HU# mpu AByX yactotax. BCM peanusyercst 1ByX4acToT-
HBIMH ITPUEMHUKAMH TIPH HATMYUH IPOTPaMMbI 00paboT-
KM H3MepeHui. I3-3a KOpOTKOro mnepruojga H3MepeHHH
BCM uyBcTBUTENEH K HEAOCTATKy W3MepeHuil. Takxke
OKa3bIBAET BIMSHNE PACITIONOKEHHE U KOJIMYECTBO 3aXBa-
YEHHBIX CITyTHHUKOB, HHTEPBAJ 3aIIHCH.

BCM mnpumensercs npu HU3MEPEHUSX BEKTOPOB IO
10-15 km B ceTsix ¢ OOJIBIINM YHUCIIOM MYHKTOB (TOYEK).

ITpoOKUTENBHOCTh CEaHCa 3aBUCUT OT [UIMHBI W3-
MEpSIEMBIX B CEaHCE JINHUM.

OcHosueble TpeboBanus bCM:

- HaOJIIO/IeHNE Ha ITyHKTE HE MEHEe 5-TH CITyTHHUKOB,

- TIpU MEPEMELICHUH C MYHKTa Ha IYHKT MOJJIEPKH-
BaTh 3aXBaT HE Tpedyercs.

- uHTEepBan 3anucu — 5-10 s.

[Mopsimok paboTHl HAa CTaHIUHM ¥ TPeOOBAHMS AHAIIO-
THYHBI CTATHYECKOMY METOJY.

Ilpu co3panuu paspsAHBIX U ChEMOYHBIX CETEH KpoO-
M€ CTaTHYECKOTO M OBICTPOCTATHYECKOTO MOTYT HCIIOJb-
30BaThCs OoJiee MPOU3BOAUTENBHBIE METOIBI U3MEPEHUH,
3HAYUTEIBHO COKPAIIAOIINE BPeMsl U3MEPEHUH — IICeB-
JokuHeMaTHyeckui U Stop&Go KMHEMaTHKa, a TaKkXKe UX
BapUaHTHI.

[ceBnoxnnemarnueckuii Meroxn (IIKM) npumensier-
s, B OCHOBHOM, TpH paboTe ¢ 0THOYaCTOTHBIMH HPUEM-
HUKaMH.

IIKM ymeHbIIaeT BpeMsi U3MEPEHHUN 10 CPaBHEHUIO
CO CTaTMYECKUM METOJIOM 3a CYET MCIOJIb30BaHUs ABYX S-
10 MHHYTHBIX TIEPHOJOB HAONOJCHHUH, pa3felEHHBIX
4acoBEIM (M 0oJiee) MHTEPBAJIOM C TeM, YTOOBI M3MEHU-
JIOCh B3aUMHOE PAacIoj0o)KeHHe HaOMI0JaeMBbIX CITyTHH-
KOB. JTO O3HayaeT, YTO MOOMJIBbHBIE IPUEMHUKH MOTYT

Mo6unbHbIN1

PedrepeHuHbIN1

Puc. 1. Cxema gna ogHoro pecgepeHUHOro U OgHOro Mo-
BGUNBbHOro NPMEMHUKOB
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Mo6unbHbIN1

MOGUNBHBLINZ e
Puc. 2. MpumepHas cxema Anisi ABYX MOBUITLHBLIX MPUEMHUKOB

MIOCETUTh HECKOJIBKO ITYHKTOB (TOYEK) CO37aBaeMOH ceTr
mo 5-10 min U3MepeHnit Ha KaKIOM B TEUCHHUE IPUMEp-
HO OJHOTO 4aca. 3aTeM IMKJ ITOBTOPSECTCS IO TEM Ke
ImyHKTaM. B mporecce moctoOpaboTKy N3MEpEHUs, TOITy-
YeHHBIE B [IEPBOM U IOBTOPHOM IIOCELIEHUAX, 00bEANHS-
10T B onHO peienne. Hepocrarox [TKM — HeoOxonu-
MOCTb JBOMHOTO TOCELIEHHs IMYHKTa, YTO YBEIUYUBAET
BpeMsi, 3aTpayrBacMoe Ha TIepEMEILCHNE U YCTAaHOBKY Ha
MYHKTE.

IIKM npumensercst B ceTAX ¢ KOPOTKMMHU pPaccTos-
HUSIMHA MEXIy IYHKTaMH, a TakkKe B cilydae, Korja He
yIAJIOCh PEIINTh HEOJHO3HAYHOCTH IIPH H3MEPEHUSX
JIPYTHMH METOAMH.

OcHoBHbIe TpeboBanmst [TIKM:

- HaOIOZIcHNe HEe MEHee 4-X CIyTHHUKOB B 00OWX TO-
CEIICHUSIX ITyHKTa;

- uHTepBai 3anucu — 5-10 s;

- IIepepbIB MEXKTy MOCEICHUSIMH HE MEHEE 4aca;

- OJJMHAKOBasi BEICOTA aHTEHHBI B 000X MOCEUIEHHSIX
MYHKTA.

B 3aBucMMoOCTH OT BBIOpaHHOH CXEMBI ITOCTPOCHUS
CETH IPUMEHSIOTCA pa3iudHble BapuaHTs! [TIKM.

Paguanbueiii [IKM — MeTon onpeaeneHusi KOOpau-
HaT IMyHKTOB MOOMIJIBHBIMU NPUEMHUKAMU OTHOCHTEIIEHO
onmHoW (mmu Gonee) pedepeHnHoil cranmmm. Ha puc. 1
MOKa3aHa CXeMa Uil OJHOTO pe(epeHIIHOTO0 W OJHOTO
MOOMIIBHOTO IPUEMHHKOB.

OnuH NpUEMHMK HAaXOMUTCS Ha IyHKTE, BHIOPaHHOM
B KadecTBe pedepeniuoro (pedepeHnnas cranmus). Mo-
OUIBbHBIN NPUEMHHUK MEPEMEINACTCsl ¢ MyHKTa Ha MYHKT
(¢ 1-ro mo 4-i) xak B Stop&Go MeToze, HO Oe3 MOCTOSIH-
HOT'O 3aXBarta CIyTHUKOB. V3MepeHns: Ha KaXXJJOM ITyHKTE
BBINOJHSIOTCS B TeueHue 10 min, 3aTeM NpuéMHUK Tiepe-
MEIIAIOT Ha CIEAYIOUMH IMyHKT U T.J. [loBTOpHBIE N3Me-

PedepeHuHbIN 1

Puc. 3. Cxema ans ogHoro pedyepeHLHOro u AByX Mo6uIib-
HbIX MPUEMHUKOB

PEHUS Ha BCEX MYHKTaX JIOJDKHBI OBITH BHITOJHEHBI Yepe3
npuMepHO oauH dac. IIpn TOBTOpHOM HW3MEpEeHHH Ha
MYHKTE ero HoMmep (Ko, HAEHTH(UKATOP) JOIKEH OBITh
TaKUM e, KaK M P 1epBoM noceniennu. [Iporpammuoe
obecrieueHne BBITIONHSET ONPEAETIeHNe KOOPAMHAT ITyHK-
TOB IO ABYM CE€aHCaM M3MEPEHUH M MX WACHTH(UKAINA
MPOMU3BOANTCS TI0 HOMEPaM TOYEK.

OpnHakoBast BBICOTa aHTEHHBI B TOBTOPHBIX IOCELIE-
HHAX 00eCreunBaeTCsl NPUMEHEHUEM CIIeLAIbHON BeXH
C YpPOBHEM.

TpaBepcubrii [IKM — wMerton (Tak Ha3bIBacMBbIH
«TIpBDKKY JiATYIIKN» — Leap Frog), B koTopoM HeT pede-
PCHIIHOM CTaHIMM W BCe NPHUEMHHKH, yJacTBYIOLIHE B
M3MEpeHNnsX, — MOOMIbHEIE. [IpuMeHseTcs, B OCHOBHOM,
B BBITAHYTHIX ceTsx (xonmax). Ha puc. 2 mokasana mpu-
MepHas CXeMa ISl ABYX MOOMIIBHBIX TPUEMHHUKOB.

[TopsiioK BEINOIHEHNS U3MEPEHUH CIEAYOLIMH:

1) YcranoBuTh 062 MOOMIIBHBIX IPUEMHNKA HA TYHK-
Tax 1 1 2, BBINIOJIHUTH OIpeesieHHe BeKTopa 1-2 B Teue-
Hue 10 min.

2) IlepemecTuTh NMPUEMHUK C MyHKTa 1 Ha MyHKT 3,
BBINOJIHUTH OTpE/ETeHUe BeKTopa 2-3.

3) IlepemecTHTh NMPUEMHUK C MyHKTAa 2 Ha MYHKT 4,
BBINOJIHUTH OTpe/eTeHue BeKTopa 3-4.

4) TlepemecTuTh NPUEMHUK C MyHKTa 3 HA IIyHKT 5,
BBINOJIHUTH ONPEAEICHUE BEKTOPa 4-5.

5) TloBropurs M3MepeHHs Ha BceX IyHKTax. llpm
3TOM NPUEMHHUKH JOJDKHBI TOCETUTH TE XK€ ITYHKTHI, 9TO
U B NIEPBBIN pa3.

Bo3MoxHO puMeHeHNE KOMOMHALMY PaiaIbHOTO U
tpaBepcHoro IIKM. Ha puc. 3 mokazana cxema amis of-
HOTO pedepeHIHOTO U JBYX MOOMIBHBIX MPUEMHHKOB.

OnvH NpUEMHHMK HAaXOAUTCS Ha IyHKTE, BHIOPAHHOM
B KauecTBe pedepeniHoro (pedepeniiHas cranis). Mo-
OWibHBIE TPUEMHHKHM TIepEMEIAOTCs C IyHKTa Ha
MYHKT, Kak B TpaBepcHoM IIKM. IIpu 3ToM kenaTensHO
BBITIOJIHATh W3MEPEHUSI TpeMsl NPUEMHUKAMH OJIHOBpE-
MeHHO. Tornma B pesynbrare 00pabOTKM M3MEpeHHH Oy-
IyT OIpENENICHBI BEKTOPBI MEXIY pehepeHIIHBIM U OTIpe-
JeTSIeMbIMH ITyHKTAMHU W JIOTIOJHUTEIBHO BEKTOPHI MEX-
Iy ONPEEIAEMbIMH ITyHKTAMH.

Bapuant tpasepcHoro IIKM c ucmosibp3oBaHueM
TpEX MOOMIBHBIX NPUEMHUKOB aHAJIOTHYEH CTaTHYe-
CKOMY METOJy, HO CIBOWHBIM IIOCEIIEHUEM IyHK-
TOB.

1. IlepBoe pa3melieHre TPUEMHHUKOB:

Mo6unbHbIn 1
1

Mo6unbHbIN 2

Mo6unbHbIN 3

3
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Mo6unbHbIN 3 Mo6unbHbIN 1

3. Tperbe pazMmenieHne MpUEMHUKOB:
2 MOGMHbeI}iZ B =

Mo6unbHbIN 3

Mo6unbHbIN 1

[ToBTOPUTE M3MEPECHUS HA ITyHKTAX B TOM K€ MTOPSIIKE.

Iopsimok paOoOTHl HA CTAHIIMKA W TPEOOBAHHS aHAJO-
THYHBI CTATUYCCKOMY METOITY.

KunemaTtnka B pexuMe peajbHOr0 BpeMeHU
(Real-TimeKinematic).

Jns Bemonnenns usmepenuit meronom RTK Heobxo-
IUMO crenyromee oOopyldoBaHHe: pedepeHIHas CTaH-
s, oaHa (vwiu GoJiee) MOOMIbHAS CTaHITUS, CHEIHATb-
HOE 00OpyZOBaHHE [UIS TEpeladyn NAaHHBIX C pedepeHII-
HOTO Ha MOOWJIBHBIN MPUEMHHUK (PATUOMOMAEM), CIICIH-
albpHOE MPOrpaMMHOe o0ecrieyeHre TPUEMHHUKOB.

PedepeHitHast cTaHIus yCTAaHABIUBACTCS HA MYHKTE C
M3BECTHBIMU KOOpIWHATaMHU. PedepeHIHbI NTPUEMHUK
BBIUUCIIACT U TIePeAaéT MO JMHUU CBSI3U MOMPABKU K H3-
MEPEHHBIM TICEBIIOJTAIGHOCTSAM Ha MOOWIBHBIA TPUEM-
HuK. [lompaBKu OMpenessfoTcs KaK pa3HOCTh M3MEpEH-
HOH IICEBAOJANBHOCTH M WUCTUHHOM NalbHOCTH, BBEIYKMC-
JIECHHOM 1O TOYHBIM KOOpAMHATaM, BBEAEHHBIM B MIPUEM-
HuK. OnpeiesieHre BRIMONHACTCS KaKAYIO AII0XY HalIIro-
neHnit. MoOOWITBHBIN TPUEMHAK BBOIHWT IMPHHAMACMEIC
MIOTIPaBKM B H3MeEpsAeMble MM IICEeBIOAATBHOCTH U HC-
MIpaBJICHHbIC 3HAYCHUS AAJTBHOCTEH MCIONB3YET IS BbI-
YHCJICHHUSI CBOETO MoJoxkeHusa. KoopauHaTel ompemems-
FOTCSl HEMEJICHHO B MOJICBBIX YCIIOBHSIX.

RTK npuMeHsieTcs B CETIX ¢ OOIBIINM KOJHUCCTBOM
MTyHKTOB (TOYEK) HAa OTKPBITONH MECTHOCTH, TIPY CO3JIaHUH
CBEMOYHBIX ceTel. [IpoMomKATEIEHOCTE BPpEMEHH HU3Me-

Ha cmeXxHbin
MUCXOAHbINA NYHKT

McxoaHbIA NyHKT

BHeLeHTpeHHasn

Bcnomorarenb- ____N TO4Ka

Has TouKa (O

Si
penuii Ha nyHkTe — MeHee 1 min. OcHOBHbIE TpeOOBaHMUS
aHaJIOTUYHBI TpeOOBaHUsIM MeToaa Stop&Go.

TexHomnorus BIMOJHEHUST U3MepeHuit metogom RTK
aHaJIOTMYHa TeXHOJIOTUK MeToaa Stop&Go.

Oco0bie TpeOoBaHUSI HPEABSBISIOTCS K CpEICTBaM
repeiaun TONpaBoK — paguomoneMy. PedepeniHyio
CTaHIIMIO PEKOMEHJYeTCsl YCTAaHABIMBATh HAa OTKPBITOM,
BO3BEIIICHHOM MECTE JIJIsl 00ecreueHIsI OSCIIPEeTsITCTBEH-
HOW paJMOCBS3M MEXAYy NPUEMHUKAMH W YBEIHUYCHHS
panuyca neictBus paguomozaema. Ilepen Hayanom usme-
peHuil HeOOXOAMMO MPOBEPUTH KaOEIbHBIE COCIUHEHHMS
U yOelnThCsl, YTO CBSA3b C MOOMJIBHBIM MPHUEMHHUKOM yC-
TaHOBJICHA. B cilyyae BHEIIGHTPEHHOW YCTAHOBKH CITyT-
HHUKOBOT'O MPUEMHUKA Ha CTAHIWH BBINOJHSIOTCS H3Me-
peHUSI 10 ONpENENICHHI0 D3JIEMEHTOB IIEHTPHPOBAHMS
npuéMHNKa. BEIOOp cxembl onpenensercs: HCIOIHUTEIEM
JUISl KXJIOTO KOHKPETHOTO Citydast. TOYHOCTh OTpeziesie-
HUSI 3JIEMEHTOB IICHTPUPOBAHMS JODKHA COOTBETCTBOBATH
TOYHOCTHU cO3/1aBacMoil cetu. Ilocne BBINONHEHUS CITyTHU-
KOBBIX HM3MEPEHUH BBITIONHACTCS TIEPEHOC («IIEPEKAdKay)
JMAHHBIX W3 TPUEMHHUKA B KOMIBIOTEP C TOMOIIBIO TIPO-
rpaMmmHOro obecriedeHusi. [Ipi 5TOM BBINONHSIETCS IPOBEP-
Ka (OKeNaTesbHO BO BTOPYIO PYKYy) UMEH (ailyioB, Ha3BaHHUI
MYHKTOB, BBEJIEHHBIX BBICOT aHTEHH I10 3aIIMCSIM B IIOJICBOM
KypHasie HaOmoaeHui. [loce KOpPEKTHPOBKH PE3yJIbTaThI
W3MEpPEHUH PEKOMEHYeTCsl 3allMChiBaTh Ha J[Ba HOCHTEIS
(mACKeTBI) M XpaHWUTh UX B pa3HbIX MecTax. B pesyibrare
BBITIOJTHEHUS M3MEPEHHNH JTOJDKHBI OBITh TTOTy4YEHBI (haiiibl,
cozieprKalllie M3MEPEHHs], MPUTOHbIC UIsl KaMepalbHOU
00pabotku. J{ist CBOEBpEeMEHHOTO OOHApYKEHHsI HEKAueCT-
BEHHBIX M3MEPEHUI TPEABAPUTEIFHYIO 00paObOTKy TaHHBIX
HEOOXOIMMO BBIIONHSTH IO 3aBEPHICHHM KaXKIOTO ITHS
paboTsl Ha KommbioTepe. KOHTpoIlb KauecTBa BKIIIOYACT B
ce0s1 pe/IBAPUTENILHOE BHIUKCIICHHE BEKTOPOB.

KauecTBo mosydeHHBIX pe3yIbTaToOB OIpenesieTcs 1Mo
KPHUTEPUSIM MPOrpaMMbl 00pabOTKH CITyTHUKOBBIX H3Me-
peHUIA.
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NMPABOBbIE HOPMbl MAPKLUEMOEPCKOIO
OBECMNEYEHUA PALUUOHAIIBHOIO
UCIMOJIb3OBAHUA U OXPAHbI HEQIP

CanunpgkocumoB C.C., nou. kadeapbl «Mapkiuerigepckoe geno v reogesusi» Tawl TY, KaHA. TEXH. HayK

Magolada O ’zbekiston Respublikasida yer osti boyliklaridan ogqilona foydalanishning huquqiy me'yoriy jihatlari
tahlil gilingan, jumladan kon resurslaridan samarali foydalanish va yer qa'rini muhofazalashni marksheyderlik ta'mino-
tini tartibga solish me'yorlari ko rsatib berilgan. Shuningdek foydali qazilma konlarini qidirish, qazib olish va qayta
ishlashdagi geologik-marksheyderlik ishlarini qiyosiy tahlilini me'yoriy tartibga solish keltirilgan.

Tayanch iboralar: yerdan foydalanish, huquqiy boshqarish, marksheyderlik ta’minoti, ishlab chiqarish xavfsizligi,

yerdan ogilona foydalanish va uni muhafaza qilish.

In article it is analyzed standard-provovye certificates of Republic Uzbekistan concerning rational bowels, in par-
ticular norms mining sowing maintenance of an effective utilisation of resources and protection of bowels. Are given the
comparative analysis, norms of conducting mining sowing and geological works at investigation, a mining operations of

processing of mineral raw materials.

Key words: subsoil, legal regulation, surveying software, safety, rational use and protection of natural resources.

PammonansHoe Henporonb3oBaHue B PecrryOnmke
Y30eKncTaH peraaMeHTHPYETCs] HOPMaTHBHBIMH aKTaMH,
a umenHo, Koncrurynmeit PecrmyOmmkm VY30ekucraH,
3akoHamu «O Heapax», «O MPOMBIIUIEHHON 0e30macHo-
CTH OIACHBIX MPOM3BOJICTBEHHBIX 00BEKTOBY», «O0 oxpa-
HE PHPOIsD», «O KoHIeccusx» u ap.[1-3].

Jnst peanuzanyu B AKHU3HH OCHOBHBIX 3aKOHOB IIPUHS-
THI TTOJJ3aKOHHBIE aKThI, JICTAIU3UPYIONINE TPABOOTHOIIIE-
HUSl B O0ONAaCTH  PallMOHAJIBHOTO HEAPOIOJb30BaHUS, B
TOM YHCIIE M B €r0 T'e0JIOro-MapKIIeHIepckoM obecrieue-
HuH. JlefcTByrone HOPMAaTHBHO-TIPABOBBIC AKTHI SIBIIS-
10Tcsl 3(P(HEKTUBHBIM MHCTPYMEHTOM DETYJIMPOBaHUS OT-
HOIIICHUH B cpepe pa3Benku, pa3pabOTKH U OXpaHBI HEP.

Hanpuwmep, B cratbe 55 Koncturynmn PecrmyOmuku
Y36eKxucTan ornpeneneHo, 9ro «3emis, e€ Henpa, pacTH-
TENBHBIM U JKUBOTHBIM MUP U JPYTHE MPUPOIHBIE PECyp-
CBI SBJIAIOTCS OOLIEHAIIMOHAIBHBIM OOTaTCTBOM, MOAJIe-
XKaT PpalMOHAIPHOMY MHCIOJNB30BAHUIO U OXPAHSIOTCS
rocynapctsom» [1].

OTO 03HAYaeT, YTO He/Ipa HapsLy C APYTUMH IIPUPOJ-
HBIMH pecypcaMu, SIBIISIIOTCS COOCTBEHHOCTBIO TOCyIap-
CTBa, OXpaHAEMOH MM W MOJIEKAIeH paldoHAILHOMY
HCIIOJIb30BAHUIO.

3agadeil Tocy1apCTBEHHOTO KOHTPOJISI W HAaA30pa 3a
HCIIOJIb30BAHUEM M OXPAHOW HEJp, T€OJIOTHUECKUM H3Y-
YEHHEM W PalMOHAIBHBIM HCIOJIB30BAHUEM MUHEPAIIb-
HBIX PECypCOB SIBISIETCSI OOECTIedeHnEe COOMIONCHUS BCe-
MH TI0JIb30BaTEIsIMU HEJP 3aKOHOJATENILCTBA, YCTaHOB-
JICHHOTO TMOpsJKa I0JIb30BaHUsS HEAPAMH, YTBEP:KAEH-
HBIX TPaBUJI M HOPM B 00JAaCTH T€OJIOTHMYECKOT0 H3yde-
HUS, UCTIOJIb30BAHUSI M OXPaHbl HEAP, UX MOHUTOPHUHIOM
TpeOOBaHWil MO Teoyioro-MapKIelaepckoMy obecrede-
HUIO paboT, MPaBUJI BEJCHUS TOCY/IapPCTBEHHOTO yuéTa 1
oTuéTHOCTH [2].

I'eomoro-mapkimeiepckoe o0ecIeueHnue paroHaIb-
HOTO HEZIPOTIONIb30BAHUS HAIILUIO HPSIMOE WJIM KOCBEHHOE
otpakeHue B 12 crarbe 3akoHa PecrryOnmkn Y36exucran
«O meppax» (puc. 1).

B nenom OcHOBHOM 3aK0H COAEPXKUT 52 CTaThu, pac-
MpeaenéHHbIX M0 3HAYUMOCTH Ha 5 pas3zmenoB. C Touku
3pEeHHs paccMaTPUBAaEMOr0 BOIIpoca 0co00e BHUMaHHE
3acoyxuBaeT 35-cTaThsi 3aKOHa, KOTOpas ONpeaeiser
pPaMK{ NPaBOBOTO PEryJHPOBaHMUs PALOHAIBHOIO HC-
TMIOJIB30BaHUS M OXpaHbl Heap (puc 2).

Cpeny MOA3aKOHHBIX aKTOB, JETAIM3NPYIONMX IIpa-
BOOTHOIICHHSI B 00JIACTH MapKIIEHIePCKO-TE0JIOTIECKOTO
obecrieueHns] PalMOHATBHOTO HEIPOIOIb30BaHMS, CIe-
IyeT oTMeTuTh EnuHbIE ipaBuiia OXpaHbl Heap, TuoBke
MOJIOKEHUS O T€OJIOTMYECKON U MApKILIEHAEPCKON CITyK-
6ax, IlonoxxeHne o mopsiike CIUCAHUS 3alacoB IOJE3-
HBIX UCKONIAEMBIX C y4€Ta TOpHbIX npeanpustuil, [lono-
JKeHHe 10 0(pOPMIIEHHIO TOPHBIX OTBOZOB I pa3padoT-
ku MIIU u TlonoxxeHue o rocyaapcTBEHHOM KOHTPOJIE U
Ha/30pe 3a UCIOJIB30BaHUEM U OXpaHe Heap, reooruye-
CKUM HM3YYEHHEM HeNp ¥ palOHAIBLHBIM HCIIOIb30BaHH-
€M MHUHEPAIbHBIX PECypcoB, yTBepskaEHHbIC [locTaHOB-
nenueM Kabunera MunnctpoB Pecnybnukn Y30exucran
B 1997 r.

TuIoBBIE MONOKEHNS O F€OJOTHYECKON U O MapK-
mIeHIepcKoi cIyk0ax OmpeneNsioT OCHOBHBIE IpaBa
1 0053aHHOCTH ITUX CIYX0, co3gaBaemMble Ha TOPHO-
JNOOBIBAIONMINX MPEANPHUATHIX, B OpTaHU3ALUAX U YyU-
PEXKACHUSIX, OCYIIECTBIAIOIIUX INPOEKTUPOBAHHUE,
CTPOUTEIBCTBO U PEKOHCTPYKIHUIO MPEANPUSATUH IO
J0OBIYE MOJIE3HBIX UCKOMAEMBIX, a TAK)KE MOJ3EMHBIX
COOPYKEHHH, HE CBS3aHHBIX C J0OBIUEH ITOJIE3HBIX
MCKOIIaeMbIX, HE3aBUCUMO OT (pOPMBI HX COOCTBEHHO-
CTH.
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CoriacHo ITOJIOKEHUSIM
OpTraHM3alUOHHAS CTPYKTY-
pa, mpaBoBas 0a3a, TTIaBHEBIC

Toc. KagacTp MecToOpoxk-
JICHUH, TIPOSIBIICHHUI
IOJIC3HBIX UCKOITACMBIX U
TEXHOI'CHHBIX MUHEpAJIb-

MOHHUTOPHHT HeJp.
Crarps-18

PanmonansHoe
HCIIOJIb30BAaHHE U OXpa-
Ha Hezip. CraTha-35

T'opuelit oTBOA.
Cratbs-28

HBIX 00pa3oBaHHI

3a7a4d  I'e0JIOrO-MapKIIeH-
JIEPCKHUX CITYy’KO TOIHOCTHIO
coBmagaroT. Kaxmoe momno-
YKeHHE U3JI0KeHO B 11 myHK-
Tax, U3 KOTOPbIX 7 coBIaja-
I0T TOJHOCTbIO, @ OCTallb-
HbIE YaCTUYHO [4].
Hanpumep, B 6 myHKTe
TIOJIOXKECHHUI OTPENIENICHO, YTO
«IIpoexTpoBanne, CTpoH-
TEJICTBO M PEKOHCTPYKIHUS
NPEANpUATHA 10 J00bIue

TocynapcTBenHblii 6amanc
3aI1acoB MOJIE3HBIX HCKO-
naembix. CtaTbs-15

VTBepik/IeHHE 3aMacoB
TOJIC3HBIX UCKOTIACMBIX U
rocy/lapcTBeHHas JKCrep-
TH3a I€0JIOTMYECKHX Mare-
puanos. Crates-16

OcHOBHbIE TpeOOBaHUS
K T€O0JIOTHYECKOMY
U3YYCHHIO HEMIP.
Crarbs-36

3akon PY3.

«O Henpax»
13 nexadps, 2002 r.

OcHOBHbIE TpeOOBaHUS
K pa3paboTke
MIIU u nepepaboTke
MUHEPAIBbHOTO ChIPbSL.
Cratbs-37

MIOJIE3HBIX MCKOMAEMBIX, J10-
pasBenka, OKCIUTyaTaIloH-
Hasl pa3Beoka M pazpaboTka
MECTOPOXKIEHUM MOJIE3HBIX
HCKOIAEMBIX, a TaKXKe Ipo-

Crncanue 3aracoB
MOJIE3HBIX HCKOTIae-
MbIX. Cratbs-17

IIponsBoacTBeHHBII
KOHTPOJIb 32 HCIOJIB30-
BaHHEM H OXpPaHOH HeJp.
Crarbs-50

JIMKBUIALHS 1 KOHCePBALUS
TIPENPHSTHI 1O 100bI4e
TI0JIE3HBIX UCKOIIACMbIX U
TO/3EMHBIX COOPYIKEHHIA.

Cratps-44

OcHoBHbIE TPeOOBaHHS 110
obecneueHno 6e30MacHoro
BE/ICHUSA pa60T, CBSI3aHHBIX
C MOJIb30BAHIEM HEIPAMH.
Crarps-40

eKTUPOBAHUE, CTPOHTEIb-
CTBO, PEKOHCTPYKLUS H
SKCITyaTalys MOA3EMHBIX
COOPYKCHUI, HE CBSI3aHHBIX C JIOOBIUEH TOJIE3HBIX HCKO-
MaeMbIX 0€3 COOTBETCTBYIOIIETO I'€0JIOTMYECKOT0 (MapK-
nieiiepckoro) odecredeHust He paspemaercs. Takue ke
COBITQJICHHSI 3aMETHBI B 4YacTH OOECIIeUeHHs, y4acTHs,
KOHTPOJISL IIeATETBHOCTH MPEANPHUATHH, CBS3aHHBIX C
HEJPOIIONB30BAaHUCM.

Emunsie nmpasuna oxpansl Henp (EITOH) mpu paspa-
00TKEe MECTOPOXKICHHH IMoJe3HbIX uckonaembix (PMIIN)
B PecniyOnuke Y30ekucran (yrBepkaeHa [locraHoBiIeHH-
eMm KM PVY3 Ne 20 ot 13.01.1997 r.), cocrosit u3 11 rnas
U YCTaHABIIMBAIOT €MHbIE TPEOOBAHMUS MO PAIJHOHAIBHO-
My KOMIIIEKCHOMY HCIIOJIb30BaHHIO MECTOPOXKICHUH
TIOJIE3HBIX UCKOMAEMBIX M OXpaHe HEIp U SIBISIOTCS 005-
3aTeNbHBIMU JJISl BCEX IOPUIMYECKUX U (PU3MUECKUX JIHII,
3aHUMAIOIINXCS HEIPOTIOJIb30BAHUEM Ha TEPPUTOPHU
PecnyOnmukn Y36ekucran [5].

Bo Bropoii rmaBe EIIOH, nocBsAméHHOW OCHOBHBIM

Puc. 1. Cxema aHanu3a 3akoHa PY3 «O Hegpax» C TOYKU 3peHUS reosioro-MapKLenagepckoro
obecneyeHnsi pauMoHanbLHOro HeApPononb3oBaHUA

- COCTaB T'€OJIOTHYECKOM M MapK-LICHIEpCKON CITyXO0
MPEIIPUATHS, UX TEXHUUECKOE OCHAILEHHE.

Tpetss rnaBa EIIOH nocssimieHa reoornueckomy U
MapKIIeiH1epckoMy 00ecTIeueHHIO TOPHBIX paboT U yueTy
3amacoB. [maBa comepxuT 24 IMyHKTa, W3 KOTOPBHIX 12
TTOCBSIIIIEHB COBMECTHOM paboTe Te0JIOTHYECKON U MapK-
e iepcKoi ciry)k0 ropHOIOOBIBAIOLIUX TPEATIPUATHH.

Hanpumep, npennpusiTust JOJDKHBL, B Cilyyae HE00X0-
JUMOCTH, OCYIIECTBIIATH JOPA3BEIKY U IKCILTyaTallMOH-
HYIO pa3Be/IKy OTpabaThIBAEMBIX MECTOPOXKICHUH C Iie-
JBI0 YKPEIUIEHUS MUHEPaTbHO-CBIPHEBON 0a3bl M MOBBI-
IIEHHs JOCTOBEPHOCTH Pa3BEIaHHbIX 3aI1acoB.

B dactHOCTH, IPEANPHUATHUS JOIKHBIL:

- OCYLIECTBIIATh T€OJOrMYecKue paboThl C IEJbIo
W3y4YEeHHUS] TOPHO-TEOJIOTHYECKUX YCIOBUH OTPaOOTKH Ha
CJIO’KHBIX Y4aCTKaX MECTOPOXKICHHUI;

TpeOOBaHUSAM TPOCKTHPOBAHUS MPE/I-
OPUSTHA 1O  J00BIYE  MOJE3HBIX
HCKOITaeMBIX IIPEyCMOTPEHO:

- T€OJIOTUYECKOE M3y4eHUe Help,
BCKPBIBAEMBIX B IPOIIECCE CTPOH-
TeNbCTBA W OSKCIUTyaTallUH Mpel-
npusatisi. CoCTaBlIeHUE reoyiornye-
CKOM M MapKIIEHIEpCKON JIOKY-
MEHTAllid B 00BEMe, HEOOXOmIM-
MO A7l TIPOrHO3UPOBAHUS TOOBI-
YH W TOPHO-TEOJOTHYECKHX YCIO-
BUi1 0TPabOTKHY;

- TEXHUYECKUE CPENICTBA IO JI0C-
TOBEpHOMY YYETy KOJMYECTBA H
KadecTBa JOOBIBAEMOr0 MUHEpPaIb-
HOTO CBIPBS;

Oxpana MITHU ot 3aTomuienus,
00OBOIHEHHS, IOXKAPOB U JIpY-
ruX (haKTOPOB, CHIIKAIOIINX
KaueCTBO MOJIE3HOTO HCKOTae-
MOTO U HPOMBILIICHHYIO 1IEH-
HOCTb MECTOPOKAECHHH U OC-
JIOKHAIOIIMX MX pa3paboTKH

OcyuiecTBieHue
rOCY/IapCTBEHHOTO
yuéTa 3a1acoB HoJe3-
HBIX HCKOMaeMBIX

Henomnymienne caMoBOIIb-
HOU JJOOBIYH MOJIE3HOTO
HCKOIIaeMOT0 U 3aCTPONKH
TUTOIIA/ICH MX 3aJleTaHus

Tpenorepanienne 3arpa3sHeHus
HEJp IIPU NOJ3EMHOM XpaHe-
HHH yTJIeBOIOPOJIOB U TIPOYK-
TOB UX HCpCpa6OTKH, HMHBIX
BEILIECTB U MaTEPHAJIOB, XpaHe-
HHH U 3aXOPOHECHUH OTXO/ZI0B,
cOpoce CTOYHBIX BOJ

PaumonajibHoe HCNO/IBb30BA-
HHe M oxpana Heap [Pazaen
1V, 35] 3akona Pecny0iinkn
V3gexucran «O Hepax»

ObecneyeHne HanboIee MOIHO-
TO U3BJICYCHHUSA U3 HEAP YKOHO-
MHUYECCKH pCHTa6CHBHB]X 3amna-
COB OCHOBHBIX U COBMECTHO C
HHMH 3aJICTalOLIMX MOJIE3HBIX
UCKOMNAEMBbIX, MOIIYTHBIX I10JIE3-
HBIX KOMIIOHEHTOB

OoecrieyeHne MOJHOTHI
TEOJIOTUYECKOT0 U3YUCHUS
¥ KOMIIJICKCHOTO UCIOJIB30-

BaHUA HEAP

ObecrieyeHne COXPaHHOCTH
3aI1acoB MOJIE3HBIX UCKOIae-
MBIX, KOHCEPBUPYEMBIX B
HeJlpax, TOPHBIX BHIPAOOTOK
CKBa’XHH U IOJA3EMHBIX COOPY-

SKEHHUH IIPU BEJICHUH paboT

IIpoBenenue B yCTaHOBICHHOM
TOPSIIKE JTMKBUIAINH W KOH-
cepBalyU NPEINPUATHI TPH

£l06bl'-le TIOJIC3HBIX MCKOIIA€MbIX

M TMMOJA3EMHBIX COOpy)KCHI/If;I, HE

CBSI3aHHBIX J100bIYEH MOJIE3HBIX

HUCKOIMaCMbIX

Puc. 2. [paBoBas ocHOBa AeWCTBUM MO paLnoOHanbHOMY He4pPONONb30BaHUIO




GEOMEXANIKA / TEOMEXAHUKA

- BBIMOJIHATH MapKuielaepckue paboTsl i obecre-
YeHUs] HanOoJIee MOJTHOTO M KOMITJIEKCHOTO HMCIOJb30Ba-
aust MIIHN, s¢ddexTnBHOTO M 6€30I1aCHOTO BEJCHUS TOp-
HBIX pa0OT, OXpaHbl HENp, 34aHUH, COOPY)KEHUH U TpH-
POAHBIX OOBEKTOB OT BPEIHOrO BIHMSHHS FOPHBIX paspa-
0OTOK;

- BECTH YCTaHOBJICHHYIO I'€0JIOTHUECKYIO0 U MapKIIei-
JEePCKYI0 TOKyMEHTALHUIO;

- obecrieunTh Y4€T COCTOSHMSA M JIBIDKEHHS 3aIlacoB,
HOTeph M PasyOOKMBAaHMSA IIOJIE3HBIX HCKOIAeMBIX, a
TaKKe TOMYTHO JNOOBIBAEMBIX, BPEMEHHO HE HCIOJb3ye-
MBIX TIOJIE3HBIX MCKOIIAEMBIX M OTXOJIOB MPOW3BOJICTBA,
COZIEpIKAIHX MTOJIE3HbIE KOMITOHEHTHI.

3ampermaercsi pa3paboTka MECTOPOXKICHUH W CTPOH-
TENBCTBO (PEKOHCTPYKIMS) HpennpusTuii 6e3 cBoeBpe-
MEHHOTO M Ka4yeCTBEHHOI'O I'€0JIOTMYECKOr0 U MapKILeH-
JIepCKOTo obecnedeHns TOPHBIX PadoT, a Takke 0e3 Bese-
HUA y4éTa COCTOSIHUS WM JIBWD)KCHHUS 3aracoB, MOTEPb U
Ppa3yO0XKHBaHUS IOJIC3HBIX HCKOTIAEMBIX.

[InanvpoBaHMEe W TPOBENEHUE SKCILTYyaTallMOHHOU
Pa3BEAKH OCYLIECTBISETCS MO TOJOBBIM IIAaHAM TOPHBIX
paboT.

JopasBenka pa3pabaTbiBaeMbIX MECTOPOXKICHUH BO
(hraHTax, rIIy0OKHUX rOPU30HTaX U 000COOJICHHBIX y4acT-
KaxX OCYIIECTBIISIETCS B YBSI3KE C IUTAHAMH Pa3BUTHS TOp-
HBIX padoT.

[IpoexTupoBanue ¥ IIAHUPOBAaHWE TOPHBIX pador, a
TaKKe MX TMPOM3BOJICTBO 0e3 MpeaBapUTEILHOTO I'eoJio-
THYECKOT0 00OCHOBAHUS HE JOITYCKACTCH.

3acayXuBaOT BHUMaHWE NYHKTH 11 m 12 Tperbeit
rnasel EITIOH, roe koHCcTaTHpOBaHO, YTO:!

- ISl MECTOPOXKACHMH CIIOKHOTO CTPOCHHMS WIH C
HEpaBHOMEPHBIM pacIpe/ICICHHEM TOJIE3HbIX KOMIIO-
HEHTOB M BPEIHBIX MpUMeceil 00s3aTeNbHO POBEIcHHE
0c000 JIeTanbHON TeOMETPH3aLul MECTOPOXKACHHS WIN
OTJETBHBIX €T0 YYaCTKOB C COCTABJICHHEM CIICIHATbHON
rpaduyecKoi JOKyMEHTAINH;

- rpaduyecKasi reoJIoTHYecKasl TOKYMEHTALUsI JTOJIK-
Ha COCTaBIIATHCS Ha MapKIIEHIEPCKOi OCHOBE, C COOJIIO-
JCHUEM MPUHATHIX JUIA TOPHOU TrpauIecKoil JOKyMeH-
TalUH YCIOBHBIX 0003HAUCHUH.

ITynkr 16 EIIOH 3ampemaer mpou3BOIUTH Ie0JI0TO-
pa3BelloYHbIe, TOPHBIE M CTPOUTENbHBIE paboThl 0e3
MapKIIeHAepCKOro 00eCcreueHus TUX padoT.

Ha kaxoM npeanpusaTuu JOJKHBI OBITh M CHCTEMa-
THUYECKH BECTUCHh KHUTH I'€OJIOTHYECKUX W MapKIIenaep-
CKUX yKa3aHWi, 00s3aTeNIbHBIX ISl BHITOJIHEHHS JIOJDK-
HOCTHBIMU JINIIAMH, KOTOPHIM OHH aJpECOBAHBI.

EIIOH o06s3pIBaeT B OAWHAKOBOW CTENIEHH OTBETCT-
BEHHOCTH BECTH TEOJIOTHUECKON M MapKIIeiiepckon
CIIy>)x0aMH TIPEANIpUATHH yU€T ABIDKEHHS 3aIacoB, IO-
Tepb U pa3yO0XKHBaHU MOJE3HBIX MCKOIIAEMbIX TI0 OTIpe-
JeJICHHBIM TIpaBUJIaM, IPELyCMOTPEHHBIM HOPMaTUBHBI-
MU AoKyMeHTamHu. [Ipu 3ToM ciemyer oOpaTuth ocoboe
BHMMAaHHE, YTO 3arachl IOJIE3HBIX HCKOIIAEMBIX YYHUTHI-
Batotcs no kateropusim B, C1 u C2 pasnensHo no mecrto-
POXIEHHSIM, Y4acTKaM, TOPH30HTaM, OTIENIBHBIM pYI-
HBIM TeJlaM, MIaXTHBIM IOJISIM, BBIEMOYHBIM €MHUIIAM,

-

croco6am ¥ cucreMaM pa3padOTKH, OCHOBHBIM IPOMBIIII-
JICHHBIM (TEXHOJIOTHYECKHM) THUIIaM M COPTaM II0JIE3HBIX
nckonaeMsix (OtuéTHbIi 6anaHc o ¢popme 5-'P).

Cricanue 3arnacoB JOJDKHO OBITH OTPayKeHO B I'€0JIO-
TUYECKOW M MapKIIEHAEPCKON TOKYMEHTALMU Pa3eIbHO
M0 3JIEMEHTaM y4€Ta M BHECEHO B CIICIHAIBHYIO KHHTY
y4€Ta CIUMCaHHBIX 3aI1aCOB.

Ha ocHOBaHMM JaHHBIX y4€Ta COCTOSHHS U JBHXKEHUS
3aI1acoB MOJIE3HBIX MCKOMAeMbIX IO CTEIEHH UX IMOJro-
TOBJICHHOCTH K BBIEMKE, a TaK)KE IUIAHOBBIX 3aJaHUM MO
J00bIue, TeoJOoTrMYecKas M MapKIueinepekas CiyKObl
NPEANPUSTHHA JIOJDKHBI TOATOTABIMBATE IPEJIOKEHUS
10 HaNpPaBJICHUIO U PA3BUTHIO TOPHBIX paboT, obecreun-
BAIOIIMX BBINIOJHEHHE BCKPBITHIX ITOJTOTOBHTEIBHBIX U
TOTOBBIX K BBIEMKE 3allacoB, HanOoJjiee IMOIHOE M KOM-
wiekcHoe ocBoeHue mectopoxneHust [EIIOH. rm. III. m.
24].

HopMaTuBHBIMH aKTaMu IPEAyCMOTPEHO AaKTHBHOE
yYacTHE TeOJIOTHUECKOH M MapKIIeHIepcKon ciryx0
TOPHOJOOBIBAIONIMX NPEONPUATHI B IUIAHUPOBAHUH H
MPOEKTUPOBAHUU Pa3BUTUS TOpHBIX pabor. Hampumep,
MIEPCIIEKTHBHBIC TUIAHBI Pa3BUTHUSI TOPHBIX PadOT Mpery-
CMaTpHUBAIOT OCYILECTBJIEHHE IOPa3BEIKH U JKCILTyaTa-
IIMOHHOM Pa3BEIKH B MpeJeiax TOPHOTO OTBOJIA, & TAKXKE
paccMOTpeHHe BOTIpoca O MepecMOTpe KOHAWUIMN Ha MH-
HepaJlbHOE CHIPhE U UX NEPEyTBEPIK/ICHHE B YCTAHOBIICH-
HOM TIOpSI/IKE.

A TONOBHIC TUIAHBI Pa3BUTHSA TOPHBEIX paboT comep-
Kar:

- KpaTKyI0 TEOJIOTHYECKYI0 XapaKTEepHCTHKY MECTO-
POXKICHUS U BBIEMOYHBIX €IMHHII;

-CBe/IeHUs 00 00ECIIeYeHHOCTH NPeNIPHATHS 3amaca-
MM IO CTENICHU UX MOJTOTOBJICHHOCTH K BHIEMKE;

- TaHHBIE 00 YCT@HOBJICHHBIX HOPMAaTHBaxX MOTEPh U
pa3yO0KUBaHUS 110 BEIEMOYHBIM €IHUIIAM;

- IUTaHBI TOPHBIX PaboOT ¢ pa3OMBKOW 1O MecAlnam U
JpyTHe TOpHO-rpadIecKnue JOKyMEHTEI;

- TaHHBIC O CBEPXHOPMATHBHBIX ITOTEPAX M MIPUYNHAX
ux 00pa3oBaHmUS;

- MEPOTIPHATHA TIO OOECICUCHNIO IIIAHUPYEMOTO
YPOBHS M3BJICUYEHHS TOJIE3HBIX MCKOMAEMBIX NPH UX JA0-
ObIue, a TaKXKe 10 PalUOHATIBHOMY, KOMIUIEKCHOMY HC-
MOJIb30BaHHUIO 3aI1aCOB;

- IOPAAOK YIPABJICHUS Ka4eCTBOM J0OBIBAEMOTO II0-
JIE3HOT'O UCKOIIaeMOro;

- IOPSIIOK BBIEMKH 3aIacoB MOJIE3HBIX MCKOMAEMBIX,
3aJIeralolUX Ha TPUMBIKAIONIMX K pa3padaTbiBacMoin
YacTH MECTOPOXKJCHUS yIacTKax, 00paboTka KOTOPHIX HE
MOXeET OBITh ITPOU3BECHA IPYTHUMHU MPEIIPHATHIMU;

- CBE/ICHHS O HAJIMYMH, NOPSJKE M CPOKaxX OTpabOTKH
¥ TIOTAIICHNS] BDEMEHHO HEaKTUBHBIX 3aI1acoB.

HopmaTtuBbl moTEpp M pa3yOOKMBAaHUS MOJIE3HBIX
HCKOIMAEeMBIX B TOJOBBIX IUIaHaX Pa3BUTHA F'OPHBIX paboOT
paccUnTHIBAIOTCS M YCTaHABIMBAIOTCA C Y4ETOM KOH-
KPETHBIX TOPHO-TCOJIOTHUECKUX YCIOBUH BBIEMOYHBIX
€/IMHMI] TI0 BCEM OCHOBHBIM M COBMECTHO C HUMH 3aje-
TaloNIMMH  TTOJIE3HBIMU HMCKOIIAeMBIMHU, TPEIYCMOTPEH-
HBIM ITPOEKTOM K JI00BIYE.
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Jnst kaxol BIEMOYHOM €AMHHIIBI pa3padaThiBaeTCs
MPOEeKT Ha e€ OoTpabOoTKy, ¢ 00SM3aTeNbHBIM y4YacTHEM
T€OJIOTHYECKOH W MapKIIEHIepPCKOH CIIy>k0 Tpeanpu-
SITUSL, TJIe TEXHUKO-DKOHOMUYECKUMHU PacuéTamMu JOJK-
HBI OBITH 00OCHOBAHBI:

- KO3 GUIHUEHT U3BJICUCHHUS TTOJIE3HOTO UCKOMIAeMOTO
u3 Heap;

- kK03 HUIMEHT M3MEHEeHUs] KauecTBa IOJIE3HOTO HC-
KOITaeMOT0 P 100bI4e;

- MepBbI MO BBIEMKE IOJIE3HOTO MCKOMAEMOT0 pa3iny-
HBIX THIIOB U COPTOB;

- METOJIbl ONpeNeNeHus yuéra mokasaTenae u3Biede-
HUSI TIOJIE3HBIX NCKOTIAEMBIX;

- METOZBI 3KCIUTyaTallMOHHOM pa3BEeJKH U CIoco0
MIOJTOTOBKH BBIEMOYHOH €JMHUIIBI K OTPabOTKE;

- HOPMaTHBBI TOTEPh W Pa3yOOKUBAHUS MOJE3HBIX
HCKOMAEMBIX;

- TEXHUKO-3KOHOMUYECKOe OOOCHOBaHME HIKHETO
npenena COAepXKaHHs IOJIC3HOTO KOMIIOHEHTa B JOOBI-
BacMOM I10JIE3HOM HCKOIIaeMOM H JIp.

Ha xaxxayro BbIEMOYHYIO €IMHULY MapKIIEHaepcKue
U TEOJIOTMYECKUE OT/ENbl TOPHBIX HPENNpUSITHI BEIyT
MacrhopT y4éTa COCTOSIHMS M JBIDKEHHs 3aIllacoB IOJIE3-
HBIX MCKOIIAEMBbIX IO YCTAHOBJICHHOW B OTpaciu Gpopme.

Cratbst 44 3akona PecnyOmukn Y36ekuctan «O He-
Jpax» TpeayCcMaTpUBaeT IMOAIMCAHNE aKTa O JIMKBHJA-
IIMM 1 KOHCEPBALIUU CO CTOPOHBI I€OJIOTUYECKON M MapK-
IEHISPCKON CITy>KO MPEATIPUATHS C TIPIIIOKSHUSIMHA KO-
NI 3aBEPEHHBIX JOKyMEHTOB:

- 00 ocTaTKax, yTBEp>KAEHHBIX M MPUHSATHIX Ha OTIepa-
TUBHBII y4€T 0anaHCOBBIX U 3a0alIaHCOBBIX 3aMacoB I10-
JIE3HBIX HCKOMAEMbIX, B TOM YHCIIC MPOMBIIUIEHHbIX, C
paszeneHreM Ha BCKPBITBIC, MOJIOTOBUTEIILHBIE U TOTO-
BbI€ K BHIEMKE;

- 0 3amacax IOJIE3HBIX HCKOIMAeMbIX B IpeAOXpaHU-
TEJIFHBIX M JPYTHX IEJIHKaX C yKa3aHHEeM COCTOSHHUS
9THX 3aI1acoB;

-0 HWIMYMHM TOIYTHO JIOOBITHIX, BPEMEHHO HEHC-
MOJb3YEMBbIX ITOJIE3HBIX MCKOMAEMBIX, & TaKK€ OTXOJO0B
TOPHOTO TMPOU3BOJICTBA, COACPKABIIHX TOJIE3HBIE KOMITO-
HEHTHI ¥ MIPUTOMAHBIC YIS MPOW3BOJCTBA CTPOUTEIBHBIX
MaTepHalioB WM JOU3BICUCHUS IIOJIE3HBIX KOMIIOHEH-
TOB;

- 00 00bEMax, pa3MeIIEHHBIX B HEJpaxX BPEIHBIX Be-
LIECTB, OTXOA0OB IMPOM3BOJACTBA U CTOYHBIX BOJ C yKa3a-
HUEM KOHICHTpAIMi B HUX OCHOBHBIX KOMIIOHEHTOB.

Konuu ocHOBHOM TopHO# rpaduyeckoll TOKyMeHTa-
LM, TEXHUKO-9KOHOMUYECKHE PacUEThI MOITUCHIBAIOTCS
PYKOBOAMTENEM, TIaBHBIM T'€OJOTOM W TJIAaBHBIM MapK-
HIeiIepOoM OpraHM3aliy, Ha OajlaHce KOTOPOH COCTOWT
JTUKBUANPYEMBI WM KOHCEPBHPYEMBIH 00BEKT. B co-
CTaB T'€0JIOr0-MapKIIEHAEPCKON JOKYMEHTALMM BKIIIOYa-
IOTCsI KOTIIMM OCHOBHOM TOpHO-TpayuuecKoil TOKyMeHTa-
IIUH, TOHOTpaMYecKUX IUIAHOB 3€MHOH ITOBEPXHOCTH,
MOTOPU30HTHBIX IJIAaHOB. YKa3aHHas HOKYMEHTalUs OT-
paXaeT COCTOSHUE 3aIlacOB U Pa3BEIaHHOCTH MECTOPOXK-
JICHUS TIOJIE3HBIX MCKOMAEeMBIX WM MU3YYEHHOCTH Y4acT-
Ka HeJp, UCIO0JIB3yEMOTO B 1IEJISX, HE CBA3aHHBIX C J0OBI-

Yell TI0JIE3HBIX UCKONaeMBIX, COCTOSIHUSI TOPHBIX BBIpa00-
TOK W CUTYallHIO 3eMHOW TIOBEPXHOCTH.

B mpoexre IMKBUIANNN WM KOHCEPBAIMM OOBEKTOB
HEJIPOTIOJIE30BAHUS OTPEIEISIIOTCS CPOKH, CHOCOOBI U
MTOCTIEIOBATEIHHOCTE BBIMIOJMHEHUST padoT, pa3pabarbiBa-
FOTCSI TEXHIYECKNE MEPOTIPHUATHS C YIaCTHEM I'e0JIOTHYE-
CKOM U MapKIIEHIEPCKON CITyKO I10:

- 00eCreveHnI0 YCTOMYMBOCTH TOPHBIX BBIPAOOTOK
WIN UX NIPEIOoTBpAalleHus, 00pa30BaHuUs MPOBAJIOB U He-
JIOMYCTUMBIX Ae(hopMaliiii 3eMHOM TOBEPXHOCTH;

- COXpaHHOCTb MECTOPOXKJICHHS, TOPHBIX BBIPAOOTOK
1 OYpOBBIX CKBKHH Ha BECh IIEPHOJI KOHCEPBALIUH;

- IPEAOTBpPAILCHNE 3arps3HEHNS Hellp U BOJIHBIX 00b-
€KTOB;

- PEKyJIBTHBAIIMS HAPYIICHHBIX 3€MeJIb;

- COXpPaHHOCTH TE€O0JIe3UYECKON M MapKILEHAepCKON
ONIOPHOM CETH;

- IPEAOTBPAIICHNE AKTUBU3AIMN OMACHBIX TeoMexa-
HUYECKUX MPOLIECCOB;

- obecrieueHre 6e30MacHOCTH paboT MO JIMKBUIALNU
WJIM KOHCEPBAIH O0BEKTa.

B cnydae nukBuganuy o0bekTa ¢ HetopabOTaHHBIMU
B IIpeZieiax TOPHOTO OTBOJA 3aracaMH IT0JIE3HBIX HCKO-
MaeMBIX B IPOEKT BKJIIOYAETCS TEXHUKO-DKOHOMHYECKUI
aHaJIN3 1EeIeco00pa3HOCTH UX OTPAabOTKH, CIIMCAHUS WU
JanbHEHIero yuaéra B rocy1apCTBEHHOM OajlaHce moJes-
HBIX NCKOIIAEMBIX.

Kak moxa3plBaeéT MOHHWTOPHHI HOPMAaTHBHO-IIPABO-
BBIX JIOKYMEHTOB, BOIIPOCHI PalMOHAIBHOTO HCIIOJIB30Ba-
HUSI HEZIp B HAIIEW CTpaHE BO BCEX CTAaJIUSIX OCBOCHHMS
MECTOPOKICHUHN TIONE3HBIX UCKOMAEMBIX UMEIOT HalExK-
HOE NIPaBOBOE PETYJINPOBAHUE.

PanyoHaneHbIi OJX0/] BayKEH Ha KaXJIOM JTare He-
JpoTob30BaHusA. D(H(HEKTUBHOCTh U TEMITbI COBEPILECH-
CTBOBAaHUS HEAPOIOJIB30BaHUS B TIEPBYIO OYepelb 3aBHU-
CST OT NMPaBWJIBHOTO ITO/IX0/1a K T'€0JIoro-MapKuienaepce-
KOMY OOECTICUeHHIO pa3BEe/IKH, OLEHKH, IMPOEKTHPOBa-
HUSI, pa3pabOTKU MECTOPOXKJICHUH U IepepaboTKh MUHE-
PaTBHOTO CHIPHS.

OnHako BONMpPOCAMHU T€OJIOTO-MapKIIEHAEPCKOTo
obecrieueHns ParMoOHAIBHOTO OCBOSHHS HEp, KaK B ILIa-
HE Hay4HBIX HCCIIEAO0BAaHUI, TaKk U IMOATOTOBKH CIIElHa-
JIUCTOB, B HACTOSIIEE BPEMs KOHKPETHO U IICJICHANpaB-
JICHHO HE 3aHUMAETCs HU OJIHA HayyHas OpTraHu3alus u
HM OJTHO yueOHoe 3aBenieHue B PecriyOnuke.

B pemennn npoGieM reosioro-MapKIeHIepcKoro
o0ecrieueHrs! paliMOHANBHOTO HCIIOJIb30BaHUs HENp, BBI-
TEKaIONIMX W3 COJEP’KaHWs HOPMAaTHBHO-IIPABOBBIX JI0-
KYMEHTOB, ITOKa eIlie c1ad0 UCIIONb3YIOTCS COBPEMEHHBIE
METO/bl MaTEMaTH4eCKOTO MOJICTHPOBAHMS, TEOMETPHU
1 KBaJIMMETPHU HEJpP, TO3BOJIIONINE BU3YaTH3UPOBATh
CHCTEMHBIE TOAXOIBI K OCBOGHHIO pecypcoB Heap. K
cokajeHMto, IIonokeHuss 0 reoJorn4ecko U MapKIuei-
JepCKOil ciy»k0ax W3-3a TOrO, YTO OHU OBUIM MPHHATHI
JI0 BBIXOJa B CBeT 3akoHa PecrmyOnukn Y3o6ekucran «O
NPOMBIIIICHHONH 0€30MacHOCTH OINAaCHBIX IPOU3BOJICT-
BEHHBIX 00BbeKTOB (2006 T.)», HE YYUTHIBAIOT TPEOOBaHUS
JTAHHOTO 3aKOHa KacaTeJIbHO T'e0JI0r0-MapKIIeHIepcKoro
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METALLURGIYA VA BOYITISH / OBOTALYEHVE Y METAITYPTUS

o0eCreYeHNsT POMBIIIICHHOW OC30MAaCHOCTH U OXPaHbI
Heap. CrenyeT B YCTAaHOBJICHHOM IOPSIKE BHECTH COOT-
BETCTBYIOIINE W3MCHEHUS B 3TH [loNOXEHHS B CBETE
TpeOOBaHUI COBPEMEHHBIX peanii. AKTyaln3anus HOp-
MaTHBHO-TIPABOBBIX M METOIOJIOTHYECKUX MPEINOCHLUIOK,
WX TapMOHHW3allMsi C WHHOBAI[MOHHBIMHU IOJXOJAMHU K
OCBOCHHIO HEJIP MO3BOJUT Pa3paboTaTh METOAbI OLICHKU
CTpareruii Hay4yHOro OOOCHOBAHUS PAIMOHAIBHOTO OC-
BOCHHUSI HEJIP.

BaxHOCTB CTOSIIMX TEpe] FOPHO-Te0JIOTHYECKUM
COO0O0IIECTBOM TPOOJIEM MpeaonpeneisieTr HeoOXoau-
MOCTh TEpEeCMOTpa O0Opa30BaTEIbHBIX CTaHIAPTOB
MMOATOTOBKHU CICIIHATUCTOB TCOJIOTOB M MapKIIen ie-
POB C BEICIIHNM OOpa30BaHWEM M BHECCHUS OTIOJIHE-

HUH B KiaccuukaTop oOpa3oBaTeIbHBIX HarpaBJe-
Hull PecnyOnmku 1o moaroToske 0akanaBpoB IO Ha-
npasieHusaM «lllaxTHast WM pyIHUYHAS TEOJOTHS» U
«Mapkuieitnepckoe peno», «leosorus m pasBenka
YTONBHBIX MECTOpOXACHUI» U «Pa3paboTka yrois-
HBIX ¥ TUTACTOBBIX MECTOPOKICHHI.

Kaxnaplii s3Tranm  HeOpomonb30BaHUS —  [EOJIOT0—
pa3BeloyHble PAabOTHI, SKCIEPTHAST OLICHKA MECTOPOJKIe-
HUM, TPOEKTUPOBAaHHE M CTPOUTENBCTBO TOPHO-
nepepadaThIBAIOIINX TPEINPUSITHI, 100bIYa U IepepadoT-
Ka I0JIE3HOT0 MCKOMAeMOro, OCBOCHUE MOA3EMHOIO IMpo-
CTPaHCTBA M TEXHOTCHHBIX MUHEPAIBHBIX PECYpCOB OyIeT
panvoHaNBEHBIM U 3(QEKTHBHBIM TOJBKO IPU HAIUYUH
TPaMOTHOTO I'e0JIOr0-MapKIIEeHIepPCKOT0 00ECTICUeHUSL.

Crniucok numepamypabli:

1. Koncmumyuyusi Pecniybnuku Y36ekucma+ (OcHogHoU 3akoH). TawkeHm, Y36ekucmaH, 2003.
2. 3akoH Pecnybnuku Y36ekucmaH «O Hedpax», BecmHuk OnutiMaxnuca Pecniybnuku Y36ekucmaH Ne1, 2002 a.
3. 3akon Pecniybnuku Y36ekucmaH «O npombiwneHHol 6e3onacHocmu onacHbIX rpousgodcmeeHHbIx obbekmos». [azema Ha-

podHoe crnoego. 29 cenmsibpsi 2006 e.

4. Paxumos B.P., LLlepgheduHos J1.3. opHOe npaso (npasoeoli nopsidok Hedpomnonb3oeaHusi). Tawkenm, TI'TY, 2007 e.
5. EOuHble npasuna oxpaHbl HeOp npu paspabomke mecmopoxOeHul Mone3Hbix uckonaembix. TawkeHm, OO0 «GRAFO

PRINT».2010.

YK 614.8, bBK 68.9

© AbpypaxmaHoB C.A., Kyp6aHos A.A., BypaHos [1.X. 2014 r.

NyTU NOBBLILLEHNA KAHECTBA
BA3AJIbTOBOU NPOOYKUUA

AbpypaxmaHoB C.A., npodeccop kadpegpbl «MeTannyprus u xummyeckass TeXHONorms» AnMarnbIKCKOro ropHO-MeTanypruyeckoro
dakynbteta HIMTW, gokT. TexH. Hayk; Kyp6aHoB A.A., foueHT kadeapbl «MeTannyprusi» XvMUKO-MeTannyprudeckoro dakynbteTa
HITW, kaHa. TexH. Hayk; BypaHoB [1.X., MmaructpaHT kacdeapbl «MeTannypruay» xMMumko-meTtannyprudeckoro pakynoteta HITU

Ushbu magolada O ’zbekiston Respublikasida bazal’t tog’ jinslarini qazib olish va qayta ishlash, hamda bazal tni
qayta ishlash korxonalari tomonidan ishlab chigarilayotgan mahsulotlarning sifatini oshirishga oid ma'lumotlar tahlili

keltirilgan.

Tayanch iboralar: O zbekistonda bazal’tni qazib olish va qayta ishlash, ishlab chiqarilayotgan mahsulot sifati, ish-
lab chigarilgan mahsulot turlari, bazal’t, mineralogik tarkibi, tuzulish tahlili, issiqlik o tkazmaydigan material, jins,

0ziga xos xususiyat.

The modern condition of basalts’ extraction and processing in Uzbekistan, quality of basalt’s products; as well as
the range of produced products by the basalts’ refining enterprises of the republic analyze in this article.

Key words: extraction and processing basalts in Uzbekistan, quality of basalt’s products, the range of produced
products, basalt, mineralogical makeup, structural analysis, heat-insulating material, rock, specificity.

[MToTpeOHOCTh HAPOHOTO XO3SMCTBA PECITyOIMKH Y30e-
KUCTaH B MaTeprajax U3 MECTHOTO ChIPbSi BO MHOTOM OIIpe-
JeISIeTCsl IHPOKUM TNPUMEHEHHEM KOMITO3HLMOHHBIX H
OTHEYIIOPHBIX MaTepHajioB Ha OCHOBE CTEKIOOOpa3HBIX,
YITIEPOAHBIX M KEPAMHUYECKHUX BEILECTB, a TAKKE IPYIHX
3aMeHUTENE. XOTs HE BCE BBILIENIEPEUMCICHHBIE MaTepua-
JIBI IPOU3BOASTCA B HALICH pecityOIIhKe, HO U3ENHS U3 HAX
IIHPOKO HCIIONB3YIOTCS B OBITOBOM TEXHHKE, aBTOMOOMIIE-

CTPOCHUH, CaMOJETOCTPOCHUU M Pa3HBIX OTPACIsIX IMpo-
MBIIUIEHHOCTH. ClieyeT Takke OTMETHTh, YTO MPOHM3BOJI-
CTBO OOJIBIIMHCTBA M3 3TUX MaTEpPUaJIOB SIBIISIETCS SKOJIOTH-
YECKU OMAaCHbIM M BPEAHBIM KaK JUIS MPUPOABL, TaK U A
JIIOJIEN.

B cBsizu ¢ atum, B XX Beke yUEHbIMU psifia CTpaH Mpea-
JIO’KEH JKOJIOTMYECKH YUCTBIA M HEBPEAHBIA JUIS 37I0POBbBS
YENIOBEKa MaTepuall, NOIy4acMbli W3 TOPHOM MOpOABI —
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METALLURGIYA VA BOYITISH / OGOl ALYEHME U METAJUTYPIUSA

0a3aibT. Pe3ynbTaThl, JOCTUTHYTBIE YYEHBIMU U CIICLIHAIIH-
CTaMH Pa3HbIX CTPaH I10 KCIOIb30BaHMIO Oa3abTa, TaBHO U
YCIIEIIHO NMPUMEHSIOTCS Ha MpakTHKe. BHavane Obina npen-
JIO)KeHA TEXHOJIOTUS TIONMydeHHs M3 0a3albTOB BOJIOKHH-
CTBIX M CTPOUTEIBHBIX MaTepuaioB. B Hacrosiiee Bpems
JIOKa3aHa BO3MOXKHOCTb TMOJIyYEHHUs Pa3HOTO pojia IIeHHBIX
MaTepHaloB, KOTOPBIE UMEIOT OONBIOE 3HAYCHUE IS Ha-
pomHoro xozsiictBa crpan CoapyxecTBa HE3aBHCHMBIX
rocynapcts [1, 2].

Y30ekucTaH sBISIETCS. OJJHOM W3 BENYIIUX CTPaH MHUpa,
KOTOpast pacrojaraet 60raTtbIMi 0a3aIbTOBBIMH IIPUPOIHBI-
MH pecypcaMu. B npupone 6a3aibToBbie MOpopl Y30eKu-
CTaHa BCTPEYAIOTCS B BHAE OTICIBHBIX KYCKOB, CPEIHHN
pasMep KOTOpbIX KoseOnercss B mpenenax 250-300 mm.
BazanpTel 3anmerator He Ha Oobioi rmyoune. IIpoBenén
CPaBHUTEJBHBI aHATN3 XUMHKO-MHHEPaJIOTHYECKOr0 CO-
cTaBa 0a3albTOB PECITyOIMKH C MTONOOHBIMU Oa3ajbTaMH B
JPYTHX CTpaHax MHUpa. BeIBIEHO, 4TO Ga3aibTOBBIE MOPO-
Iibl Y30EKHCTaHa OTHOCSTCSl K KaTeropuu OeAHbIX Oa3aib-
TOB, OCHOBHOI1 cocTaB KOTOpbIX 3annmaet SiO,. Ero nons B
OazasnpTax kojebnercst B mpenenax 43-60%. B Hacrosiee
BpeMsl Oa3ayibTonepepadaTHIBAOIINE IPEAIPHITHS Y 30eKHU-
CTaHa 3a JICHb B CpeIHEM TepepadarhiBaroT 25-30 t mopoIbL.
[3].

BazanpronepepabarsiBatomyie  MpennpusTus  Y30eKu-
CTaHa B OCHOBHOM CIICIMATM3UPOBAHBI Ha BBIITYCKe Oa3aib-
TOBBIX TEIUIOM3OJILIMOHHBIX U YTEIUIUTEIBHBIX MaTepHa-
JOB. DTH TPENIPUATHS TEXHUYECKH OCHAIECHBI HECTaH-
IapTHEIM o0OopymoBanueM. OTCYTCTBYIOT 3S(QeKTHBHBIE
METOJIBI TONTydeHHs1 0a3anpToBON TpoAyKimu. Kak mpaBu-
JI0, HUCTIONB3YIOTCS TPYAOEMKHE CHOCOOBI TOObIMM Oa3anb-
TOB, ¢ OONBIIMMH pacxodamu. [IpakTHUYecKH HE HCIOB3Y-
I0TCSl CHIOCOOBI MOBBIIIEHHST KAYeCTBa TPOIYKIIMK U MEpo-
NPUATHSL 110 PacIIMPEHHIO AacCOPTHMEHTa 0a3allbTOBBIX
n3Aenuil.

B Hacrosiiiee Bpemst MOTpeOHOCTH HAPOITHOTO XO3STHCT-
Ba HAIIEH CTpaHbl HA TEIUIOW30JIIIMOHHBIC BOJOKHA B Ka-
KOH-TO Mepe ynoBieTBopsitoTcsi. Ho mpembpsiBisieMble K
9THM MarepuajiaM TpeOOBaHHS 10 OCHOBHBIM KPUTEPHSIM
Ka4yecTBa, TAKMM KaK OTHEYIIOPHOCTh M TTOXKapHas Oe3omac-
HOCTB, KHCJIOTOYCTOWYMBOCTD, HU3Kas! IUIOTHOCTh H JIOJIIO-
BEYHOCTh B YCIIOBHSIX NEPEMEHHBIX TEIUIOBBIX M KIIMMATH-
YeCKUX Harpy30K U T.O., HE COOTBETCTBYIOT COBPEMEHHBIM
CTaHZapTaM.

OOnacTh MCTIONB30BaHMS NMPOAYKIMU U3 0a3anbToB Ha
MHPOBOM PBIHKE PaCILIMPSETCS OYeHb HHTEHCHBHO. J{eHb 3a
JTHEM TIOSIBJISIOTCSI HOBBIE 0a3aJIbTOBBIC U3JENNSI, TAKHE KaK
0a3aJIbTOBBIC IUTUTHI M MAaThI, TPYOBI M apMaTypbl, KapTOHBI
W 3BYKOIIOIJIOTHTENHN, apMHUPYIOIIME ¥ KOMITO3HUIIHOHHBIE
Mareprabl, MECTAIO3aMEHNTEIHN | [Iaphbl, IIAPOBIC MEITb-
HHLE! 1 11p. OZHAKO, KaK ObIO OTMEYSHO BBIIIE, MOLTHOCTH
CYIIECTBYIOMNX Oa3anbTorepepadaThBAONINX TPEIPH-
ATHI HE OTBEYAIOT TPEOOBAHNSIM BHYTPEHHETO PHIHKA.

Takum 00pa3oM, akTyalnbHOCTh TPOOJIEMBI YBEITMYCHHUS
00bEMa TOOBIUM M YITy4IICHHs] KayecTBa 0a3ajbTOBBIX W3-
TN 00yCIIOBJICHA POCTOM MOTPEOHOCTEH B 0a3aIbTOBO
MPOAYKLMK W YCTOWYHMBBIM CIIPOCOM Ha HE€ He TOJNBKO B
Haureit PecriyOnmke, HO M Ha MEXITyHapOZAHOM PBIHKE.

— -

Jist 3¢ deKTHBHOTO UCTIOIB30BaHMs OOTaTCTB 0a3aIbTO-
BBIX MECTOPOXIEHHI W yBeIM4YeHHs: 00bEMa J00bum Oa-
3JIBTOBBIX TIOPOJ, TOBBIIIEHHUS KAauecTBAa M PACIIMPEHHS
accopTUMEHTa 0a3aIETOBON MPOAYKIMH TPEIaraeTcst mpH-
MEHSTh HOBBIE BAJIFOTOCOEPErafoIIie METOABI TTepepadoTKH
0a3aIbTOB, KOTOPHIE MOBBICST KAYeCTBO MepepabOTKH MOPo-
Il 1 OyOyT CIOCOOCTBOBAaTh KOHOMHYECKOMY Pa3BHTHIO
OazaspTonepepabarblBaAOIINX NpeanpusTiil  PecyOniku
[3,4].

AHanm3 100b1uu 6a3zanbToB. B npupone Y3oekucrana
HaOJIOAAI0TCSI B OCHOBHOM IOBEPXHOCTHBIE 3aJie)ku Oa-
3aJITOBOM TOPOJBI, TaK Kak 0a3ajbThl 00pas3yloT TBEPAYIO
000710uKy 3eMi Hamiel PecriyOinku, KOTOpbIe pacrioiio-
xeHbl 10 3 km. [5]. TTosTomy B Kapbepax 0a3asbThl JOOBI-
BAIOT TOJIBKO OTKPBITBIM CIIOCOOOM C HCIIOJIE30BaHMEM Ma-
JIOMOIIHBIX B3pPBIBHBIX pabot. [locnme dero moponma TpaHc-
TIOPTHUPYETCST 10 MECTOPACHOJNIOKEHHS TPEIIPUSTHH, Tae
3aTeM MOPOY APOOST IO pa3MepoB TPeOyEeMBIX (PPAKITHH.

HW3yuenne nporeccoB 100bIMH 0a3anbTOBON TOPOJIBI IO
VY30ekucraHy nokasai, 4to Bce OasanbrornepepabarhiBaro-
IYe TPEIIpPUATHS PECITyOIMKH PACTIONIOKEHBI Ha OIpesie-
JIEHHOM PAacCTOSIHUM OT MECTOpOKAeHHH. B HekoTophix
ClTy4asix JaHHOE paccTostaue gocturaet 600 km, 94To moBbI-
IIAET PacxXo/ibl Ha TPAHCIIOPTUPOBKY CHIPbSI M HAa CE0ECTOM-
MOCTh KOHEYHOH MPOAyKIHH. [loJIeBOe yJacTHe OCTalIbHBIX
TPaHCIIOPTHBIX CPEJICTB U MHOTO 000PYIOBaHUS NPH J00BI-
4e 1 repepaboTke 6a3aJbTOB HE OYEHD BEJMKO.

K gmeny npuduH Takoro MOJIOKEHHST MOXKHO OTHECTH:

- JacTOE MCIHOJIb30BAHNE PYIHOTO TPY/a VIS Pa3rpy30d-
HBIX WJIH TIOTPY309HBIX PadoT;

- UCIIOJIb30BaHNUE TEXHUYECKUX CPENICTB C HU3KOM Mpo-
U3BOJIUTEIIBHOCTHIO;

- NpPUMEHEHHE HETUIIOBOTO IUIABWIBHOTO WIIM HWHOTO
000pyIOBaHUS;

- MaJible MHBECTHLMHU Il POCTa MPOM3BOIANTEIILHOCTH
6azapTonepepadaThIBAIOIINX TIPEATPHSTHIH;

- MaJIBIil ONBIT U OTCYTCTBHE BBICOKOKBATM(HIIPOBAH-
HBIX CIEIHAJINCTOB.

YacToe MCHONMBb30BaHNE PYYHOTO TPYAA I pasrpys30d-
HBIX WJIM TIOTPY30YHBIX PalboT, MPHUMEHEHNE HETPaUIHOH-
HBIX METOIOB MOKHO OOBSCHHUTH MX JCIICBH3HOM, Mayoi
MOII[HOCTBIO MPEITIPUATHS, HEXBATKOM CPEeICTB I Oopra-
HM3allMM Ha MECTax IOJIyaBTOMAaTH3UPOBAHHBIX MM aBTO-
MAaTU3UPOBAHHBIX IOTPY30YHBIX U Pa3rpy304HbIX PadoT.
[IpumMeHeHre HETHIIOBOTO OOOpYIOBaHUS, IMPETSTCTBYIO-
IIEr0 POCTy IPOW3BOJMUTEILHOCTH Oasaibronepepadarhl-
BAIOIIMX TPEINPUITHH, OOBSCHSIIOT JOPOTOBU3HOW CTaH-
JapTHOTO OOOpYZOBaHWS, MAJIOM IPUBJIEKATEIbHOCTHIO
JAHHOW OTpacid W OTCYTCTBHEM HHBECTUIMH H3BHE. [lo
JIMYHOMY MHEHHUIO NPOW3BOJMTENICH CYIIECTBYIOIIAs HU3-
Kasi MOIITHOCTh IAHHBIX HPEATIPHATHI, OTCYTCTBHE CPEACTB
Ha PEKIAMHBIC PacXOJbl, OUYEHb MEIUICHHOE PAaCIINpPEHHE
ACCOPTUMEHTA BBIITYCKAEMOM NPOAYKLUH MEIIAIOT MOBbI-
CUTH IIPOM3BOJACTBEHHBIA IOTEHLMAT 3€MJISIHOM TOJILU
OazanbTonepepadaTHIBAIOIINX IPEIIPUITHIL.

HccnenoBanus mokasany, 4To pekiamol 0a3anbToBON
TIPOAYKIMN OTEYECTBEHHBIX NPEANPHATHA HE 3aHUMAJIOCh
HH OJTHO PEKJIAaMHOE areHTCTBO B TeueHue nocueqaux 10-15




-

Puc. 1. Mpouecc Ao6blun 6GasanbToB «ACMAHCAUCKOro»
MeCTOPOXAEHUA C NOMOLLbLIO NOrPy304YHOro TpakTopa

net. He ucnonb30Batich BaIOTOCOEPETAIONIHE TEXHOIOT UM
Y MHUPOBOH OmbIT. Pa3Mmerienne OazanbromnepepabaThIBato-
IIETO MPEANPHUITHS BOINU3U 0a3aIbTOBOTO MECTOPOKICHHS
SIBJISICTCSL JIOPOTOCTOSIIMM TIPOLIECCOM, TaK KaK JOCTaBKa
TOIUIMBHBIX, SHEPreTUUECKUX U BOIHBIX PECYPCOB IO rop-
HBIX CKJIOHOB M MECTHOCTEH M JI0 MECTa PacIOJIOKEHHs
NPEANPHATHS He sBjsieTcsl 3(Q(MEKTUBHBIM BapHAHTOM pe-
meHns Borpoca. Ha prc. 1 mokaszan mpomece no0srm 6a-
3aJITOBOM TMOPOABI  «ACMaHCANHCKOr0» MECTOPOXKICHHS
PecrryGmikw.

OnHOBpeMeHHO pa3BuTHE 00BbEMa MOOBMM W Tiepepa-
00TKM 0a3albTOB Il MPOW3BOJCTBA MPOLYKIMH HEBO3-
MOYKHO 0€3 CO3[aHMsI MOIIHBIX MOTPY304HO-Pa3rpy304HBIX
TPaHCIOPTHBIX CPEICTB U BHEIPEHUS WX B MpPakTHKy. ba-
3aipTONepepadaThIBAIONINE MPEINPUITHSI M3-32 HEXBATKU
(bMHAHCOBBIX CPEJCTB TAKYIO 3a]ady PEIMTh MOKa HEe MO-
ryT. [103TOMy ONTHMATBHBIM BAPUAHTOM PELICHHS IIPOU3-
BOJICTBEHHBIX TPOOJIEM OCTATCs HMCIOJIb30BAHUE COBpE-
MEHHBIX METOJIOB MepepaboTKu 0a3aabTOBOM  MOPOJIbI,
obecrieyeHne CHIDKEHHsSI CEe0ECTOMMOCTH W pacIIMpeHHs
ACCOPTUMEHTA BBIMMYCKAEMOW MPOJYKIHUA U TOBBIIICHHE
KauecTBa U3JICIIUH.

Hcxonst U3 BbIle M3JI0KEHHOTO, TIPEACTABIISIET MIPAKTH-
YecKHii MHTepec NpUMEHeHHe B OasanbrorepepalaTsIBato-
1IEM TIPOU3BOJICTBE CIICAYIOIINX BAPUAHTOB PELIICHMUI:

- pa3MecTHTh 0azaibTornepepadaThIBAIONINE TPEATPH-
ATHs BONM3K 0a3aJIbTOBOIO MECTOPOXKIACHUS;

- M3BICKATh AJIbTEPHATHBHBIE MPOU3BOICTBEHHBIC Pellie-
HUSI JUIS TIOBBIIICHHST 00BEMa TOOBIYM MECTHBIX 0a3ajIbTo-
BBIX CHIPBEBBIX PECYPCOB;

- HCTIONB30BAHUE COBPEMEHHBIX METOIOB NEpepadOTKH
0a3aJIbTOB;

- BHEZIpEHNE HOBOM TEXHOJIOTMH, BKITIOYAOIICH HaYaITh-
HyI0 TIepepabOoTKy OOl Ha MeCTe, THIH3AIII0 0a3aIbTo-
BOI IOPOJIBI;

- TIPUMEHEHHE METOIOB TIPOMBIBKH, OOOTaIeHHsT 0a3airh-
TOB, OOECTIEUHBAIONIMX YIIyUILIEHHE Ka4ecTBa ChIPbsl U MpPO-
JIyKLMH, TIO3BOJISFOLINX CHU3HTh CE0ECTOMMOCTD M3/ICIHIA.

IloBbllIeHHe KayecTBa 0a3aJbTOBOI Mopoabl. B pe-
3yJIbTaTe WCCIIEOBAHNS TIPOU3BOJICTBEHHON JIESITEIEHOCTH
6azasnpTonepepabaThIBAIOIINX 3aBOJIOB Y30€KHCTaHa BBISB-
JIEHO, 4YTO Toclie JpOOJICHUs TMOpOABI MX IIPOMBIBKA HE
TIPaKTHKYETCSL.

AHanM3 TEXHOJOTMYECKMX TIPOIIECCOB IEpepadoOTKU
0azapTOB 3a()MKCHPOBANl OTCYTCTBHE COPTHPOBKH 0a3allb-
TOBOI IOpO/ibl. ba3ansToBYIO KPOILIKY MOCie IpoOIeHus o
(pakysiM OTHPABISIOT B IUIABHIIBHYIO II€Yb U IIOJTYYarOT
0a3aJIbTOBOJIOKHHCTBIC-TEIUION30JLILIMOHHBIE  MaTepHaJIbL.
[lpy 5TOM HE YYHMTHIBAIOT CBOWCTBA TMOPOJBI, XUMHKO-
MHHEPAJIOTUYECKUI M 3ePHOBOM cOCTaB, GopMy 3EpeH T0-
ponBl, cozepkaHne B OazasibTe MBUIEBHIHBIX W TIIMHHUCTHIX
YacThI (Jajee MUIAMOB), COICPXKAHWE B COCTaBe CITaOBIX
riopoA. 1IlmaMbl MOTYT BBI3BIBaTh BPEIOHOCHBIE NPUMECH,
PaIMOaKTUBHOCTh M 3aCONEHHOCTH 0A3aIbTOB, TUIM3ALIHIO
0azabTOB Ha OCHOBE KPHUTEPHIHOTO 3HAUYCHUS (HaKTOPOB,
OTIPEIEIISIONIIX CBOICTBA 0a3aIbTOBBIX M3IEITHH U T.II.

BbIABIICHO OTCYTCTBUE B TEXHUYECKOW JIMTEPATYpPE CBE-
JICHUH O BIIMSTHUM [IIAMOB Ha Ka4€CTBO KOHEYHOTO IPOIyK-
Ta. Hanpumep, M3HOC Uil KOPPO3UIO N30JIMPOBAHHOTO 00B-
exrta. IIpom3Boauteny 0a3aabTOBON MPOIYKIMH CUHTAIOT,
YTO HAMOKAEMOCTh 0a3aJIbTOBOM KPOIIKH HE BIIMACT Ha €
JanpHeiyto 00padboTky. ChIpbE HE MOPTUTCS U Ha HEro He
JIEHCTBYIOT aTMoc(epHbIe ocaaky. B pesynbrare 6azanbTo-
Basi KPOIIKA YacTO XPAaHWUTCS JaKe Ha OTKPBITOM BO3IyXE.
OTCyTCTBYIOT JaHHBIC O BJIMSIHHM OCTABIIMXCS IIUIAMOB B
TETUIOM30JIIIHOHHOM 0a3aJIbTOBOJIOKHHCTOM MaTepHaie Ha
CPOK €r0 HCIOJIb30BaHMSA, TaK KaK HW3OJSILIMOHHBIA CIJION
ObICTpO MOPTUTCS. B TO ke Bpemsi MCCIeNOBaHMAMH yCTa-
HOBJICHO, 4TO 0a3aJbTOBOJIOKHHCTBIC MaTepHalbl HHTEH-
CHBHO BIIUTBIBAIOT BOAY, CHIPOIl BO3MyX M HAMOKAIOT B ar-
peccuBHoii cpene [2, 4, 6, 8, 9].

HccnenoBanussMu TOKa3aHO, YTO MOJyYCHHBIE U3 HEOUH-
IICHHBIX OT NIIAMOB 0a3aJIbTOBOJIOKHHCTHIE TETUIOM30JISIIIH-
OHHBIE MaTepuaibl B TEUCHHE PsiZia JIET ITOCIIE UX HCTIONB30-
BaHMS BBI3BIBAIOT KOPPO3HIO HA MOBEPXHOCTH METaJUIMYe-
CKHX TpyOOmpoBoaoB. [I1s nccienoBanys BIMSHMS [ITaMOB
Ha Ka4yecTBO PabOTOCIIOCOOHOCTH ¥ IONTOBEYHOCTH Oa3aib-
TOBBIX TEIUIOM3OJIIMOHHBIX MAaTEPHAIOB OBITM MPOBEACHBI
HaOITIO/ICHHUST 32 COCTOSTHHEM TPyOOIPOBOIOB, HA KOTOPHIC
ObU1a HamMoTaHa Oa3aybToBas Bata. HaOmoneHus: mpoBoau-
ymck B TedeHre 10 ner. Kaxxapre 3 rofa m3yyanu cocTosiHue
KOPPO3UOCTOMKOCTH — TONIIMHBI CJI0SI KOPPO3UH MOBEPXHO-
ctu TpyO. Ilpu 3TOM YUMTHIBaII OTHOCHTENIBHYIO BIIAXK-
HOCTh BO3/yXa B IPWJICTAIOIIEM paiOHE JAHHOW OOJIACTH.
Pesynbrarsl HaOnmroeHMi MpuBeieHBI B Ta0M. 1.

JlanHble, TpuBE/ICHHBIE B Ta0M. 1, TOKa3bIBAIOT BIMSHHIE
[IJJAaMOB Ha COCTOSIHHE MOBEPXHOCTH TpyO. AHAIIN3 ITOKa-
3a1, 4TO OOJBIION KOPPO3MHMHBINA CIIOM HaOIIoAacs y TOo-
BEPXHOCTH TPyO, Ha KOTOpBIC TPAJMLIHOHHO HAMATHIBAIOT
0a3aIbTOBBIN TEIIOM30JIIIMOHHBIA MaTeprall TOIIIHHON B
npenenax 50-80 mm. Kopposuiinsni crmoit tommHo#i 0,5
mm, ObUT 3aMeyeH o] 6a3aJIbTOBBIM TEILION30JILIMOHHBIM
MarepranoM TouwHoi 100 mm.

Ha puc. 2 nokaszaHbl pe3ysibTaThl JUTUTEIEHOTO UCIIOIb-
30BaHHUs OYMIICHHOW M HEOUMILEHHOW OT IIIaMOB 0a3aib-
TOBOM BaTkbI.
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Puc. 2. MposiBneHns cnefoB KOppo3uu B pesynbTate ASU-
TeNbLHOr0 MCNOMb30BaHUs 6a3anbLTOBOMOKHUCTLIX-TENs0-

U3O0JNIALMOHHBIX MaTepuanoB: a - UCMNOoJIb30OBaHa Heo4YnLeHHada
6asanbToBas BaTa; 6 - ucnonb3oBaHa ouunLleHHas H6asanbToBasi
BaTa

PucyHKr MOKa3bIBaIOT, 4TO TPYyOOIPOBOIBI, HA KOTOPEIC
HaMOTaHbI HEOYHIIICHHBIC OT IUIAMOB 0a3aIbTOBOJIOKHU-
CTBHIC-TEIUIOM30JISIIIMOHHBIE MaTepHaibl, NMEIOT 3aMETHEIC
Clleibl KOPPO3UH TI0 CPABHEHHIO CO CIIEAaMH KOPPO3UH OT
OUMIIICHHOM 0a3ajbTOBOM BaThbl. JlaHHOE SBJICHHE MOXKHO
OOBSICHUTD BBICOKON THIPOCKOINYHOCTBIO KPHUCTAJLIMYE-
CKO#1 6a3aIbTOBOIA BaThI, COCPKAHUEM 1ILIAMOB C BHICOKOW
TIOPUCTOCTBIO CIIOS BOJIOKOH.

Jis u3ydyeHus: BIUSIHUS [IUTaMOB, THJIPOOKCHIOB U ie-
MCHTHPOBAHHBIX COJIeH (l1aJiee mulaMbl) Ha Ka4eCTBO KOHEY-
HOTO TPOJYKTa W TIPUYHMHBI BOSHHUKHOBEHHS IPEKICBpE-
MCHHOHM IOpYHM TPYOOIPOBOMOB WM WHBIX OOBEKTOB OT
KOppo3uu OBUT TIPOBEAEH OJKCIEPUMEHT. OKCIICPUMEHTY
MIOZBEPTAINCH BOJIOKHA 0a3aJIbTOB BCEX TPEX MECTOPOKIE-
Huii Y30ekucrana: «['aBacalickoro», «AcMaHCaHCKOro»
«AHmapKynsckoro». OIHOBPEMEHHO H3Y4YEHO COCTOSHHE
TpyOOIPOBOJIOB MPOMBIIUIEHHBIX Mpennpuatuii r. Hasowu,
KOTOpBIE 3alIMIIECHBI OT BHEIIHUX BO3ZCHCTBHUIA 0a3abTo-
BBIMH TEIUTOM30JIAIIHOHHBIMI BaTaMH.

OKCIIEPUMEHT MPOBOIWIICS T10 CIICAYIOIIEH CXeMe.

W3 xaxxmoro 0a3agbTOBOrO MECTOPOXK-

-

Tabnuua 1

PesynbTaThl MccrieaoBaHus
KOPPO3MOCTOMKOCTU NOBEPXHOCTH TPy6

Toamuna OTHOCHTEIBHAS BJAKHOCTH BO3IyXa
0a3a2/1bTOBO- npuJjerampouero paiiona, 68-90%
ro TenJjaou3o- Toamuua Toamuua Toamuna
JISIIMOHHOT 0 CJIOS1 KOPPO- | CJIOSI KOPPO- | CJI0sl KOPPO-
MaTepuaja, 3UH Yyepe3 31U Yepe3 31U Yepe3
mm 5 jmeT, mm 8 JeTr, mm 10 seT, mm
50 0,33 0,87 1,3
80 0,19 0,41 0,92
100 0,11 0,27 0,51

CaMmplif JJIUTENBHBIN TTEPHOJT UCTIONH30BaHUs 0a3aIbTOB
HaOJFOJAJICsl y MaTeprasioB, KOTOPbIE ITOTy4YeHbI 13 Oa3anb-
TOB «I'aBacaiicKoro» MECTOPOXKIEHHUS, YTO COOTBETCTBYET
TOKAa3aTeIsiM 3aCONICHHOCTH TTOYBEI 00JIACTeH, TTIe PacIoo-
*eHbl 6a3abThl. OZJHAKO TETUIOM30JILIIOHHBIC MaTCPHAIbI,
THOJTy4eHHbIE M3 OYMILECHHBIX 0a3aJbTOB, MPOMIMIN CPOK
CITy>KObI TPYOOIPOBOIOB MPUMEPHO B 2 pasa u 000pynoBa-
HUS B cpeliHeM B 3,5 pasa, UTo IOKa3bIBaeT HEOOXOOUMOCTh
OYMCTKH 0a3abTOB OT 1LIaMOB. B mporiecce nccneoBanus
OTPEJIEICHO COCTOSIHUE BOJABL, JUI 4YEero ObUT HM3y4eH eé
COCTaB JI0 U 1ociie TpoMbIBKH. [Tocie mpoMbIBKY 6a3abToB
BOJIOM KOHIICHTPAIWS TTOJIOXKHUTENBHBIX HOHOB — KaTHOHOB
1 OTPHIATEIHHBIX MOHOB-aHMOHOB OTHOCHTEIBHO MX Ha-
YaIbHBIX IOKa3aTeNied B COCTaBE BOBI MOKa3ald, YTO Ha-
MPSIMYIO HCTIONB30BAHKUE 3apyOEKHOTO OIbITa IO TPOU3-
BOJICTBY 0a3albTOBOM TMPOMYKIMK B Y30EKHCTaHE HEBO3-
MOXXHO, TaK KaK C I3MEHEHHEM MECTOPOKICHHUS MEHSIOTCS
XUMHUYECKUe, (PH3UKO-MEXaHNUECKUE CBOWCTBA M XMMUKO-
MHHEpAJIOTMYECKHi cocTaB 0a3anbToB. Bhicokas 3acomiéH-

JICHVSI TIPOM3BOJIBHO OBLTH OTOOPaHBI OPO-
11 BecoM 1o 200 kg. ITyTém B3BemmBanus
00pa31ip! opoakl ObUTH pa3JieIeHbl Ha JBE
gactu o 100 kg . Iocne wero HeouwmreH-

Pe3ynbTaTbl UccrnegoBaHUi Mo onpeaeneHno BpeMeHn BO3HUKHOBEHUs!
KOpPpPO3UWN MeTansnoB Npu UCNONb30BaHUU «6a3anbTOBOM BaTbly,
nosny4yeHHoM U3 6a3anbTOB pPa3fIMYHbIX MECTOPOXAEHUN

Ta6nuua 2

Hble Oa3anbTel BecoM 100 kg moxBepramics
K JpobrneHmto, a 3aTeM ImiaBieHnio. Oc-
TanbHbIe 0a3asbThl BecoM Taike o 100 kg
HOJBEPTajuCh K APOOJICHUIO, IPOXOUEHHUIO
C MPOMBIBKOW B OyTape M Takke ObUIM OT-
NpaBjieHbl Ha IulaBieHue. [lomydeHHyIo
TETUION30JISIIMOHHYIO BaTy YKJIA/IBIBAIU Ha
TpyOOIpOBOEL. 3aTteM B TeueHHe 12 et
TIPOBOAMIIMCH HAOJIOZCHNUS 32 COCTOSTHAEM
TpyOorpoBooB. Pe3ynbTraTel mpoBenEHHO-
TO SKCTIPIMEHTa BHECCHBI B Ta0II. 2.

Ilo pesynabTaTam HCCIEOOBAaHUS IIO-
CTPOEHBI THCTOIPaMMBI, KOTOpbIE MOKa3a-
HBI Ha puC. 3.

l'ncrorpamma mokasbIBaeT, 4TO CamMoe
paHHEee BO3HMKHOBEHHME KOPPO3MH HaOIIO-
Jiaercst Ha 00beKTax, re MpUMEHeHa Barta,
nosy4yeHHass U3 0a3abToB «AWAApKyIb-

CKOT0» MECTOPOXIIEHHs, T.€. MAKCUMYyM
yepes 4 roza, U3 «ACMaHCalCKOTr0» MECTO-
poXxaeHus - 6 JeT.

HaunmenoBanue
nokasareei

MecTopo:xkaenue

«I'aBacaiickoe»

«AcMaHcaiickoe»

«AHAAPKYJIbCKOE»

Bpemst nosiBieHust
KOPpO3HUH Ha TpyOax
(6a3anbT O€3 MPOMBIB-
KH), JeT

6-8

5-6

2-4

Bpewms nosinenus
KOppO3uH Ha TpyOax
(6azansT mocIe Mpo-
MBIBKH), JIET

15

10-12

10-12

BpeMs{ TIOSABJICHUA
KOPpPO3HMH Ha MOBEPX-
HOCTH pabo4ux opra-
HOB 000py/10BaHHuS,
ner

CreneHb 3aCOIEHHO-
CTH MTOYBBI 6a3aJIbTO-
BOTO MECTOPOXK/ICHHS,
%

28

85,4

92,9

BpeMs{ TIOSABJICHUA
KOPpPO3HMH Ha MOBEPX-
HOCTH pabo4mx opra-
HOB 000py10BaHHuS,
et

12

12

12

87
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Puc. 3. NuctorpammMbl CpoOKOB CNyX6bl 06BLEKTOB, Ha KOTO-
pbiX Ucnonb3oBaHa 6a3anbToBaA BaTa B KayecTBe Tenso-
U30MsIULMOHHOrO MaTepuana: 1 - nokasatenu 6asanbToB
«laBacarckoro», 2 - nokasaTtenu 6asanbToB «ACMaHCancKoro» u
3 - nokasatenu 6a3anbToB «ARAaPKyNbCKOro» MECTOPOXAEHNN

HOCTb TIOYBBI MECTOPOXKACHUS SIBIACTCS TIPUIMHOM CHIKE-
HMS KauecTBa npoaykumu. [loatomy sddekTuBHOCTD Tiepe-
paboTku Oa3anbToB Y30eKMCTaHA M TMOBBIIICHUE Ka4ecTBa
MPOIYKIIMU MOXET ObITh IOCTUIHYTO TOJBKO IyTEM H3yue-
HUS CBOMCTB M COCTaBa 0a3ajbTOB, a TAKKE OUHILEHUS Oa-
3aJIbTOBO MOPOJIBI OT IILIAMOB.

B pesynbrare mosiBUTCS MEPCHEKTHBHOE HAIpaBieHHE
HCTIONB30BaHMS 0a3aIbTOBBIX CHIPHEBBIX PECYPCOB Y30eKu-
cTaHa. JTOMY CIIOCOOCTBYET KOMILIEKCHOE UCCIICIOBAaHNE 1
pacimMpeHrie TPOM3BOACTBEHHOTO MOTEHLMANA JIAHHOM
OTpacIii, KOTOPBIC ONMPAIOTCS Ha M3YyYCHHE XUMHUYECKHX,
(PMBUKO-MEXaHNYECKHX ~ CBOWCTB, XHMHKO-MHUHEPAJIOTH-
YECKOr0 COCTaBa, a TAKXKE COCTOSIHUS 3aCOJIEHHOCTH MOYBBI
MECTOPOKIICHHSI.

Taxum 00pa3oM, JOCTHTaeTcst BO3MOXKHOCTH HPOH3BO-
JUTH TPOAYKIMIO HAa OCHOBE 33laHHBIX ITapaMeTpPOB COCTa-
Ba M CBOICTB 0a3ajbTOBOM MOPOJBI, CHUMAIOTCS BCE IIpe-
rpajpl, OrpaHUYMBAIOLIME PACIIHUPEHUE ACCOPTUMEHTa U
KaueCTBO BBIITyCKAE€MBIX H3ICIHIH.

BeImonHeH aHai3 COBPEMEHHOTO COCTOSTHUS JOOBIYH 1
riepepaboTKn 0a3aIbTOB, MPOBEAEHBI MEPOIIPHUSITHS 110 TIO-
BBIIIICHIIO Ka4yeCTBa BHITYyCKaeMOl 0a3abTOBOW IPOIYK-
mun B Y30ekucTtaHe. B pesynsraTe yCTaHOBICHO HEpeHTa-
0elbHOE MCIIONIb30BaHNE TOTEHIMANA 0a3aIbTOBBIX CHIPbE-
BBIX PECYPCOB, HU3KOE Ka4eCTBO 0a3alIbTOBON MPOLYKLIHU U
OIPaHUYECHHBIA AaCCOPTUMEHT BBIIYCKAEMOW MPOAYKLMH.
BwMmecre ¢ TeMm BbISIBIEHBI HEHMCUEpIIaeMble BO3MOXKHOCTU
UCIIOJIb30BaHMsI MECTHOM 0a3aIbTOBOM MOPO/IBI IyTEM KOM-
IUIEKCHOTO HMCCIIEIOBAaHUS. M PACUIMPEHHs MTPOU3BOJCTBEH-

HOTO TOTEHLMaJIa TaHHOW OTpaciy Ha OCHOBE HW3Y4YCHHs
XAMUYECKUX, (PU3MKO-MEXaHUYECKHX CBOMCTB, XHMHUKO-
MHHEPAIOTHYECKOT0 COCTaBa MOPOIbl, & TAKKE 3aCOIEHHO-
CTH TIOYBBI MECTOPOXKICHUS 0a3alIbTOB KOTOPBIX OUHILAIOT-
Cs OT [IJIAMOB ITyTEM TIPOMBIBKH.

YcraHoBNeHO, 9TO 00BEM T00BMHM 0a3aIbTOB M accop-
THMEHT TPOIYKLMH Ha OCHOBE JTAHHOM ITOPOIBI BO3MOXKHO
YBEIIMYHUTh CIEAYIOIIIMH CIIOCO0aMH:

- YCOBEpILEHCTBOBaHMEM OOOPYHOBAHMS MAIIMHHOTO
napka Ha 0ase CyIleCTBYIOIIHX;

- YCOBEpUICHCTBOBAaHHUEM HWMEIONINXCS TEXHOJOTHI
nepepaboTKu 0a3ajJbTOB M MOJICPHU3ALMHU JEHCTBYIOIIETO
000pyIOBaHH;

- IPUMCHEHHEM KOMOMHHPOBAHHOTO MPOM3BOICTBEHHO-
TO IMKJIa 110 J00bIYe U nepepaboTke 0a3aIbTOBOM ITOPOIB,
KOTOpasi MO3BOJISIET COKPATUTh padodee BpeMsi, MaTepHallb-
Hble, DHEpreTHYecKue M (DMHAHCOBBIC 3aTPaThl M PACIIH-
PHTB 00J1aCTh HCTIONB30BAHMS TIPOTYKIHH.

VYBenuueHne o0bEMa MPOM3BOJICTBA 10 IepepadoTKe U
BBIITYCKy 0a3abTOBON MPOLYKLMM C HOBBIMU TEXHOJOTHS-
MM, OCHOBAaHHBIMH Ha CO3[aHUU KOHTPOJIMPYEMOTO IPOH3-
BOZICTBA B LIEJIOM, IO3BOJIUT OEPEKHO M HIKOHOMHO Pacxo-
JIOBaTh SHEPreTHYECKHUE PECYPCHI M CIIOCOOCTBOBATH OE30T-
XOJTHOM TIepepaboTKe 0a3aIbTOBOTO CHIPhSL.

[MoBblIcHHE KavecTBa BBIMYCKAGMOW MPOMYKLHH Ha
OCHOBE 0a3aJIbTa MOXKET IIPOU30MTH Iy TEM:

- TIPOMBIBKH 0a3aJIbTOB;

- TUIM3alIMK 0a3aIbTOB HA OCHOBE KPHTEPHUHHBIX 3HAUE-
HU (DaKTOPOB W OYMCTKH 0a3albTOBOHM MOPOIBI OT IIDIa-
MOB, a TAKXK€ ITyTEM OOOTAIICHIIS;

-COPTUPOBKM MOPOIBI Ha CTAIUM MepepabOTKH, YTO
YIy4LINT TIOJIE3HBIE CBOICTBA M DOITOBEYHOCTH 0a3albTo-
BBIX M3/EJIUI;

- Pa3paboTKU CIOCOOOB IMOMYUYCHUsI 0a3aJIBTOBON IMPO-
JYKIMH B IIHPOKOM aCCOPTUMEHTE C 3aIaHHBIMU (DU3HKO-
XAMUYECKUMH TIapaMeTpaMy U BHEAPSHHE UX JUTS PELICHHS
Pa3IYHBIX aKTYaJIbHBIX 3a71a4;

- CO3aHMs HOBBIX BHJOB 0a3alIbTOBOW MPOIYKLHH C
YJIy4IlIEHHBIMU CBOMCTBaMU;

- Pa3pabOTKH HOBBIX METOIWK M PEKOMCHAALUH I10
HCCIICNOBAHHIO M HCIIOJB30BAHMIO 0a3albTOBON MPOIYK-
MU U1 UX HPAKTHYECKOro NPUMEHCHUS B HapOIHOM
x03s1iicTBe Y30eKHCTaHa U Ha MEXKIYHapOJHOM DPBIHKE, B
YaCTHOCTH, Ha NPENIPUATHAX TOPHO-METALTypPrH4ecKon
OTpaciIy.
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NOTEPU MEOU CO WWITAKAMU B PA3JIUYHbBLIX
®OPMAX U NMPOLIECCbI PA3OENEHUA ®A3

XacaHoB A.C., 3aB. kadegpon «lopHoe geno» AnManbiKCKOro ropHo-meTannyprudeckoro dakynbteta HITW, OOKT. TexH. Hayk,

npodeccop

Shlaklar bo’yicha juda ko’p ilmiy tadqiqotlar olib borilgan. Rangli metallarning shlak bilan alohida tashlanma
joyga chiqib ketishi, misning yo qolishiga olib keladi. Bu turli eritish pechedagi har xil bo’lib, mexanik va kimyoviy
yo’qolish orqali shlakga mis o’tadi. Uzoq yilgi ilmiy tadgiqot natijalari ularning orasidagi farqqi aniklab bergan va

ushbu magqolda jadval orqali ko rsatilgan.

Tayanch iboralar: shlak, mexanik, kimyoviy, eritma, pech, yo qotish, mis, tashlanma joy, usul, texnologiya.

Scientist has conducted plenty of studies on study slag. With slags decrease in extraction of copper in matte is a con-
sequence of losses of copper. Copper in slags a type of solution (chemical losses) and in a fines look (mechanical
losses). The author provides the comparative analysis of losses of copper and also results of own researches.

Key words: slag, mechanical, chemical melting, furnace, losses, process, copper, pile, method, technology.

B mpoMpIIUIEHHBIX IUTAKaX MEIHOTO IPOU3BOJICTBA
conepxanne menu komebdnercs ot 0,3% mo 18%. Hau-
MCHBIIEE COJCpKaHHE MEIW B IUIAKax OCTHIaeTcs B
MpoLECCax JIEKTPOIUIAaBKU M IIAXTHOW MUPUTHOW IJIaB-
K4, HauOomblIee — B nponeccax «Hopanga» u B3BemeH-
HOW TUTaBKHM Ha YEPHOBYIO MeIb Ha 3aBojax [morys — 2
(ITHP) 1 Omummuk [IOM (ABcTpamnus).

ITo cymecTByrOIMM MPEACTaBICHUAM MeJlb B IIIJTaKax
MOJKET HaXOAUTHCS B BUJE PAacTBOpa B IIJIAKOBOM pac-
IuIaBe (XMMHUYECKHE TIOTEPH) U B BUJIE MEJIKOANCIIEPCHON
B3BECH Cyib(uaa mim MeTauia (MeXaHHYeCKHue MOTepH).
JIms kaXkI0ro TEXHOJIOTMYECKOro Mpolecca CyLECTBYET
CBOE COOTHOILICHHE MEXIY MEXaHHYCCKHMH W XUMHUCE-
CKAMHU ToTepsmu [1].

Hcxons m3 TeopeTHUecKNX COOOpaKeHUH, MEAb MO-
XKET MEepeXoUTh B IIUIAK W3 LITeiHa WK MeTana u pac-
TBOPSITHCSL B HEM I10 CIEIYIOUIUM MEXaHU3MaM Iepexo-
Ja:

- Ilepexox Meramna win cyinbdpuna depes Mexdas-
HYIO TPaHuIly B (OopMe He3apsHKEHHBIX aTOMOB MM MO-
JIEKyJI:

[Cu] — (Cu”)’
[Cu,S] — (CuyS)°.

- Ilepexox B 1utak U3 cynbGHUIHON (a3l KATHOHOB U
aHHOHOB OJTHOBPEMEHHO:

[Cu] - 2e — (Cu*);
[S]+2e — (SY).

- Ilepexon mMeam B HUIAK TPH MTOMOIIM OOMEHHOM
peaKkuuy MeXIy KaTMOHAMU METaNIM4eCKOW WM LITeH-
HOBO U LINTAaKOBO# (ha3:

[Cu,S] + (FeO) — (Cu,0) + [FeS].

- [lepexon Meau B miIak 3a CY4ET mepe3apsaKd MOJHU-
BaJICHTHBIX KATHOHOB IIUIAKOBOM (ha3bl:

[Cu] + (Fe;04) — (Cuy0) + 3(FeO).

OTH peakuuu 00ECTIeUMBAIOT MEPeXo] MEIH dYepes
JIBOMHOM 3JICKTPUYECKUI CIIOW Ha TpaHMIe paszmena (az
0e3 CyIIeCTBEHHOTO YBEIUYEHIS YHEPTEeTHIECKOTO 0apb-
epa. OTO AemaeT BO3MOXHBIM TakOW Mepexo] M, Kak

CIIE[ICTBHE, PACTBOPEHHUE 3HAYUTEIBHOIO
METaJIOB.

B memom pacmpesneneHne Menum MEXIy [UIAKOM U
mTeHOM (MeTayuioM) 0e3 yduéra MEeXaHWYeCKHX MOTeph
HOJYMHACTCS 3aKOHAM XUMHUYECKOH TEPMOANHAMUKH.

MexaHU4ecKMMHU IOTEPSIMH MEIM SBJIAIOTCS B3Be-
IIEHHBIE B IIJIAKE METAIIOCOAEPIKAIIE KA pa3MepoM
ot 500 1o 200 mkm, He yCIEBIIHME BBIACIUTHCSA B JIOH-
Hylo a3y 3a cu€r OTCTauBaHHsS WM PAaCTBOPHUTHCS 3a
cuér m3oTepMuueckod neperoHkd. OCHOBHBIMH (hakToO-
pamu, BIUSIOIMMH Ha BEJIMYMHY MEXaHUYECKHUX MOTEPh,
SIBIISIIOTCS: BSI3KOCTD IIUTaKa, MeK(pa3sHoe HaTshKeHHE Ha
rpaHuIe pasnena (a3, pa3sHOCTb IIOTHOCTEH, TeMIepary-
pa neperpeBa paciuiaBa, THAPOJMHAMUIECKUE (DaKTOPHI.

OnHO3HAa4YHOE ONPEACIEHHE COOTHOIICHUH MEXITy
XMMHYECKMMU M MEXAHHYECKHMMHU MOTEPSMM CBSA3aHO C
pSIIOM CYIIECTBEHHBIX METOAUYECKHX TpPYJHOCTEH, Io-
CKOJIbKY 0a3zupyercsi Ha aHauu3e OXJaXIEHHBIX 00pas-
IIOB, IIPH 3TOM HMEET MECTO DAl (H3MKO-XHMMHUECKHX
MPOIIECCOB, UCKAKAIOUIUX MEPBOHAYAIBHOE KHUJKOE CO-
CTOSIHUE.

Kadenpoit «MeTtaurypruu TSDKENBIX IIBETHBIX METaN-
noB» MUCuC nox pykoBoactsom A.B. Banrokosa, B.IL.
BrictpoBa, B.fI. 3aiineBa Obul pa3paboTaH KOMILIEKC
7Ta0OpaTOPHBIX METOAWK, TIO3BOJIIIONINX HCKIIOYUTH
o0pa3oBaHNEe MEXaHWYECKON B3BECH WM OOECIICUHTDH €&
OC@XICHUE B TEUYCHHWE OIBITA, KOTOPBIN AETAIBHO H3JIO-
eH B padote [2]. OiHaKo 3TH METOMKH HE MOTyT o0ec-
MEYUTh JOCTHKEHHE PABHOBECHOTO WM CTallMOHAPHOTO
COCTOSIHMS, OJIM3KOTO K COCTOSIHUIO B IPOMBIIIICHHBIX
neyax, ocoOeHHO Ho rasooi ¢aze. Kpome Ttoro, mpu
9KCIIEPUMEHTaX IO Ta30BOM (IOTAIMK HE YYHMTBHIBACTCS
BO3MOYKHOCTh YaCTUYHOTO W3BJICUEHUS PACTBOPEHHOU
Menu 3a CU€T MEXaHU3MOB, OJIM3KMX K MEXaHH3MaM HOH-
HOW (proTamm pacTBOpEHHBIX coenuHeHuid. [losTomy B
HAacTOAIIEE BPEMs OMNPEACICHHE COOTHOIICHHH MEXIY
XMMHYECKIMH WIIM MEXaHWIECKUMH TTOTEPSMH OCYIIIECT-
BISIETCSI MHUKPOPEHTI€HOCIIEKTPAIBHBIM aHAIN30M, IPH

KOJIM4YCCTBA
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CooTHOLLeHue Mexay XMmMn4eCKMMun n mexaHm4eCKMMu notepsaAMu LUBeTHbIX

MeTannoB B Wakax Ans pas3finidHbiX npoueccoB NiaBKU Ha WTenH

Ta6nuua 1

Ilo nanubIim [2] ITo nannbiM A.C. XacaHoBa
Haumenosanus Texno- | Coaep:xanue ®opma noteps, % Conepixa- ®opma norepb, %
JIOTMYECKOro nmpouecca MeTaJllIa B i HUe MeJH B ’
uriake, % MexaHnnuyeckue XumMuuyeckune nuiake, % MexaHnyecKue XumMuueckue
axTHas IMApUTHAsA
IUIaBKa MEJHBIX PYA U 0,3-0,4 Cu 70-75 25-30 | e e e
KOHHCHTpaTOB*
OtpaxarenbHas I1aBKa 0,3-0,6 Cu 40-80 20-70 0,73 67 28
OTpa)KaTeJ'ILHa}I IIaBKa
MCIHBIX KORUCHTPATOR 0,44-0,78 60-82 40-18 0.81 79 18
C BBOJIOM JKHUJIKOTO
KOHBEPTEPHOI'O IIJIAKa
0,08-0,12 Cu 30-40 70-60
OJIeKTpOILIaBKa ME/IHO- 0.08-0.12 Ni 30-40 70-60 | e |
HHKEIICBOH Py BT 0,03-0,05 Co 30-50 70-50
Komsepruposasne mei- 1,5-3,5 Cu 20-40 60-80 2,7 425 56,3
HBIX HITCMHOB
Kucnoponno-dakensnas
nnaska (KDIT) 0,7-1,1 Cu 15-25 75-85 0,93 21,3 73,6
IInaBka BanrokoBa 0,4-0,6 Cu 5-10 90-95 0,55 4,6 85,9

“IlepBblit U yeTBEPTHIH IYHKTHI B TAOJINIE aBTOPOM HE UCCIIEA0BAHBI, IPUBOJSTCS TOJIBKO JJIsl CPAaBHEHMSI.

9TOM OIpEJENsAeTCs] BELUIECTBEHHBIN COCTaB MEAECOoAep-
JKaIIUX BKIIOYCHUH, YTO Aa&T BOBMOXKHOCTh OINPEIEIUTh
SIBJISIFOTCSL JIM OHU TIEPBUYHBIMHU, T.€. OBUTH B pacIuiaBe 0
OXJIQKICHUSI WM BTOPUYHBIMU, T.C. BBLACIMBIINMHUCS B
pe3ysbTare KpHCTAUIM3alUMU TPU OXJIAKACHHH 00pa3-
LIOB.

Psimom mccnenoBareneii ObUT clieaH BBIBOJL O TOM, UTO B
OOJBIIMHCTBE CIIydYacB IIAKOBBIM PACIUIAB HAXOIWUTCS B
pPaBHOBECHH HE C JOHHBIM INTEHHOM, a C MEXaHUYECKHMH
BKJIIOYCHMSIMH. JTO OOOCHOBBIBACTCS TEM, UTO ITOBEPX-
HOCTb KOHTaKTa MEXIy LIJIAKOM U INTCHHOM 3HAUUTEILHO
MEHBIIIE, YeM MEKIYy [UIAKOM M MEJIKOIMCIEPCHOM B3BE-
CBIO.

OnHaKo 3TOT BBIBOJ MOJKET OBITH ocriopeH. KosidectBo
Marepuaia B MEJIKOAWCIIEPCHOW B3BECH HEIOCTAaTOYHO,
YTOOBI CYIIECTBEHHO HM3MEHHTH COCTaB IIUTAKOBOW (pasbl.
Ckopee Bcero, yCTaHaBJIMBAaeTCsl HEKOTOPOE CTAaMOHAPHOE
1 PaBHOBECHOE COCTOSIHWE, B 3aBHCHMOCTH OT THIIA METaJl-
JIPrUYECKOTO IMpoIecca MKy IITEHHOM W JOHHBIM IITa-
koM. MenkoaucniepcHas B3BECh B 3TOM CITy4ae TaKKe HaXO0-
JMTCS B CTAIMOHAPHOM COCTOSIHMHM T10 OTHOIICHHUIO K IIIIa-
KOBOH (haze, e€ cOCTaB OTJIMYACTCS OT PABHOBECHOTO, T10-
CKOJIbKY MMEET MECTO BIIMSIHHE KPUBU3HBI IOBEPXHOCTH HA
TEPMOANHAMUYECKIE XaAPAaKTEPHCTUKH, COJAEPIKAIUECs B
IITEHHOBOMH Karjie KOMIIOHEHTOB.

CooTHolIeHHE MEXy MEXaHHYECKUMH U XUMHUYECKH-
MH TIOTEPSIMU MEJIU B LIJIaKax MPUBOIMTCS B WHOM JINTE-
parype (Tadmn.1).

OCHOBHBIMH (haKTOpaMH, OIPEACIISIONINIMH COJlepKa-
HHUE MEJ B IIIJIaKe, SBIISIOTCS:

- XUMMYECKHUI COCTaB I1IJIaKa U IPUHSATHIN B KOHKPETHOM
TEXHOJIOTIYECKOM TIPOIIECCE CIIOCO0 MITaKO0Opa30BaAHIIS,

- COCTaB JIOHHOTO IIJIaKa M ra30BoOM (a3l

- BpeMs NpeOBIBaHUS M YCIOBUN HAXOXKICHHS IIIaKa
B IIEYH.

Bnusiare 3THX (hakTOPOB HA XUMHYCCKUE M MEXaHU-
YECKHE MOTEPH MEIIU CO IMUIAKOM MOTYT OBITh pa3INIHEI-
MU U aHAJIOTMYHBIMU. B OTAENBHBIX ciyyasx 3ajada Mu-
HUMaJIHM3alUl COACpPKAHUS MEIU B IUIAKE HE SIBISIETCS
OTIpEICIIIONIEH, TIOCKOIBKY OHU B JaJbHEHIIEM OOCIHS-
FOTCS, a CIeNU(UISCKAN PEKUM TI03BOIIACT PEUINTD JIPY-
TH€e TEXHOJIOTUYECKNE 3aJa4H.

W3 cymecTByOMUX TEXHOJOTHYECKUX IPOIECCOB
HaMMEHBIIIasg pa3HUIA MEKAY COCTAaBOM INTEHHA U MeXa-
HUYECKOM B3BECH pealiu3yeTcsl B mpolecce BaHiokona,
MOCKOJIBKY B 3TOM ClIydae MpoIliecc 0Opa3oBaHUs Mexa-
HUYECKOW B3BECH W IITEHHA MPOXOISAT B OJUHAKOBBIX
YCIIOBHSIX W B3BEUICHHBIC YACTHIEI INTEHHA ONKe K
BEPXHEMY IIOPOry KpPYIHOCTH, T.€. XapaKTEpPHU3YHOTCS
MEHbLIEH KPUBU3HOW MOBEPXHOCTH.

Jnsa w3ydeHWs] BIUSHHUA Pa3lIUYHBIX (AKTOPOB Ha
BEIMYNHY MEXaHHYECKHX M XHMHUYECKHX TOTEph OBLIO
MIPOBEICHO 3HAYUTENFHOE KOJHYECTBO HCCIICIOBAHHMA,
Pe3yIbTaThl KOTOPHIX YaCTHYHO M3JI0KEHBI Jaliee.

[Mpotecchl m1aBkK Ha HITEiH U pa3aeneHue (a3 Mox-
HO paccMaTpUBaTh KaK BOCCTaHOBHTEIBbHYIO, BOCCTAHO-
BUTEILHO-CYIb(QUIUPYIOIIYI0 WIH OKHCIHTCIBHYIO 00-
pabOTKy MCXOIHOTO MaTepuajia B IMPUCYTCTBHU IOMOJI-
HUTEIHHOTO WIK 0€3 TAKOBOTO IPU TEMIIEPATyPHOM pe-
JKUMeE, 00ECIICUNBAIOIINM TTOJTyYeHHE MPOYKTOB TUTABKH
B KuAKOM BHe. [Ipy 5TOM Mosy4eHHbIE POAYKTHI I1J1aB-
KU HaXOJSTCS B PAaBHOBECHOM WM CTAllMOHAPHOM CO-
CTOSIHMM. B neanbHOM cilydae IIJTaKOBBIA pacIuiaB JoJI-
JKEH COIep KaTh TOIBKO MeIb B PACTBOPEHHOM BHUJE, T.C.
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JIOJDKHBI MMETh MECTO TOJBKO XHMHYECKHE IOTEpH.
[MpakTrdecku npornecc pasneneHus ¢as3 uAET ¢ 0dpa3oBa-
HHEM MENKOIUCIIEPCHON B3BECH (IMCIEPCOUIOB pacciian-
BaHMs). Borpockl 00pazoBaHus AMCIEPCHON MeTande-
CKOM MIIM IITEHHOBOH (ha3bl B IITAKaX W BOIMPOCH e yc-
TOWYMBOCTH OBLTH JIeTANbHO n3ydeHbl A.B. BaHIOKOBBIM.

OCHOBHBIMH TIpHYMHAMH 00pa30BaHUS MEIKOIUC-
TIEPCHOI B3BECH SIBIISIOTCS CIEAYIOIIHE:

- HaJu4ue B oOpabaThiBaeMOM MaTepHaie MEeJIKOAUC-
HEePCHBIX CyIb(QUIHBIX W METAIMYECKUX YacTHL, He
WUMEIOLIMX YCIIOBUH Ul YKPYIHEHUS M BBIICICHHS B
JaHHYIO0 (asy;

- HUTMYME B PEAKIMOHHBIX 30HaX METaJLTypru4ecKo-
TO arperara pasAeiIEHHOTO BO BPEMEHH WIIM IIPOCTPAHCT-
BE€ TIPOIIECCOB OKHMCIICHHUS, BOCCTAHOBJICHUS, CYJIb(HUII-
pOBaHUS WM UX KOMOMHALINH, a TaKXKe MpoIrieccoB (op-
MHPOBaHHS NEPBUYHBIX PACIUIaBOB U MPOLECCOB (POPMHU-
pOBaHMS KOHEUYHBIX pacIUIaBOB 3a CYET 3aBEPLICHUS
LIJIAKOOOpa30BaHHS;

- IPOCTPAaHCTBEHHAs] BPEMEHHAs] HEH30TEPMUUYHOCTh
PEaKLMOHHBIX 30H METATyprHYecKOro arperara, BKJIIO-
Yas BBIHOCHBIE OOBEMBI, MPUBOJSAIINE K BBIICICHHUIO
MEJTKOJIUCIIEPCHOM B3BECH NPU WM3MEHEHHH TeMIlepary-
P&

- HEIOCTAaTOYHOCTh BPEMEHH NPEOBIBAHUS PACIIIIaBOB
B METAJUTypPrHYeCcKOM arperare JJisl 3aBepIICHHs POoLec-
coB pazzeneHus (a3 10 MpueMIeMoro 3HaueHuS;

- HAJIMYUE TIOP ¥ MUKPOTPEIINH B TYTOIUIABKUX KOM-
MOHEHTaX IIHUXTHI, MPUBOIAIIMX K PACTEKAHHUIO TI0 HUM
Cynmb(GHUIOB, YTO TPUBOIUT K OOPa30BaHUIO MEIKOIUC-
MIEPCHOM B3BECH IPH HX IUIABJICHUY;

- razoBas (IOTAMs IITEHHOBBIX YAaCTHUIl B PacIIaBax
B YCJOBUSX, KOTJa TMOABbEMHAs CHJIa BO3AYIIHBIX ITy-
3BIPBKOB paBHA UX BECY, YTO MPUBOJHUT K HAXOXKICHHIO
YaCTHIl BO B3BEIICHHOM COCTOSIHUH.

Bepxuuil npenen KpynmHOCTH IUTEHHOBBIX YaCTHI]
OTIPEJIEISIETCS] CKOPOCTBIO €CTECTBEHHOTO OCAKACHHS U
coctasysier 0,1-0,2 mm npu cpeaHeM BpeMeHH ITpeObIBa-
HUS [IUTaKa B METAIDTyprudeckux arperatax 2-3 h. Hmx-
Huil npenen kpymHoctd 0,5 mkm ompenenén B pabote
[3], ncxons U3 aHanMM3a KMHETHKH PACTBOPEHUS MEIKHUX
YaCTHULL 3a CYET U30TEPMHUUECKOMN IIEPETOHKH.

Takum 00pazoMm, CyIIECTBYET CEAMMEHTAIMOHHBIN
YCTOMYMBBIN AMAaNa30H KPyIHOCTH MEXaHUYECKUX B3BE-
cedl. [Ins yBEMWYCHHS CKOPOCTH OTCTaMBaHUs (pac-
CJIOCHUS) HEOOXOAMMO HAPYIICHUE CETUMCHTAIIMOHHON
YCTOMYUBOCTH 3a CYET €CTECTBEHHOI'O MJIM UCKYCCTBEH-
HOTro yKpymnHeHus dacTuil. ClusHUe IBYX YacTHIl IPH-
BOJUT K YMEHBIICHHIO CBOOOJHOW MOBEPXHOCTHOM
SHEPIHWH, CBSI3aHHOH C BEIMYMHONW IOBEPXHOCTHOTO
HaTSDKCHHS:

-AG=c ]zds
rne dS — n3MeHeHue MIoaaN TOBEPXHOCTH paszena.

Takum oOpa3om, yeM BbIle Mex(azHOe HATSHKEHHE,
TEeM TOoJHee M OblcTpee OyAeT NMpoTeKaTb YKpyIHEHHE
YaCTHII ¥ IIpoecc pasaeneHus das.

Ha Benmmumay Mex(asHOro HaTSIKEHHS BIHSIOT CO-
CTaBHI IITEHHA W IUIaKa. Benwmumaa mex(pazHOTO HATH-
JKEHUs CHIKAeTCs NPH YBEJIIMUYEHUN COJACP)KaHMS B IIIJa-
Ke MOBEPXHOCTHO aKTUBHBIX KoMIoHEHTOB CaF,, Cr,0s,
Fe;04, a Taxoke yBenuueHus copepkanus B miake FeO u
ZnO. TloBepXHOCTHOE HATSHKEHHE YBEIMYHBACTCS IPU
yBEIMYCHUH conepxkanus B nuiake Si0,, CaO, MgO.
YBenuueHne cofep)kaHus MEIH B IITEHHE M, COOTBETCT-
BEHHO, CHI)KEHHE COJEep)KaHMs Cyiab(uaa kenesa MpH-
BOJUT K YBEJIMYEHHUIO ITOBEPXHOCTHOTO Jkene3a. K Bo3-
pactaHnio MeX(a3HOTO HATSHKCHUS MPHBOIUT METAJIIH-
3anus mTelHa. BimsHMe Temmeparypbl Ha Mex(pazHoe
HaTsHKCHHE MOJKET OBITh KaK IOJIOXKHUTEIBHBIM, TaK U
OTPULATENILHBIM B 3aBHCHMOCTH OT KOHKDPETHBIX COCTa-
BOB JKHJKHX KOHTaKTHPYIOIHX (a3.

Takum 00pa3oM, CHI)KCHHE MEXaHHYECKHX IIOTeph
MEeJIM CO IIJIAKOM 32 CUET CHW)KEHHSI CEeJIMMEHTAllMOHHOM
YCTOMYUBOCTH MOXKET OCYHIECTBIISATHCS 3a CUET CIEAYIO-
muX (aKToOpoB:

1. CHmwKeHne BSI3KOCTH IIJIAKOB M yBEIHYECHHE MEXK-
(a3HOTO HATSHKEHUS 32 CUET YaCTUYHOTO BOCCTAHOBIIE-
Hust Fe;0,4, no6aBieHne pa3kmKaomnuX KOMIOHEHTOB, B
HEKOTOPBIX CIyYasX YBEINYCHHE TEMIIEPATYyPHI.

2. YBenW4eHHE Pa3HOCTH B YACNBHBIX BEcax IIIAKOB
U LITEWHA 32 CYET BAPbUPOBAHUS UX COCTaBa.

3. OnTUMH3aLKs TeOMETPUH TUIaBUIIBHOTO arperara u
€ro rUuApOJUHAMUKY.

4. TlpuHyauTeNnbHOE OCAXKICHUE MEIKOAUCIIEPCHON
B3BECH.

5. IlpunyauTtenpHasl KOaJeCIEHIIUs 3a CUET mepemMe-
[IMBaHMSA 1IUIaKa, B TOM YHCJIE, C U3BJICKAIOIeHcs Ga3oil.

EcrectBenno, HambGonee >(QEeKTHBHBIM SIBISETCS
ONITUMAJIFHOE COYETAaHWE YKa3aHHBIX (PaKTOPOB, a TaKKe
BEACHHE TMpoIecca NPH MHUHUMAJIBHOM 00pa30BaHUN
MEJIKOANUCIIEPCHON B3BECH.

Takum 00pa3oM, MeAb B IITAKAX HAXOAWTCSA B BHUIE
PacTBOpOB B LIUIAKOBOM pacIUiaBe (XMMHUYECKHE TOTEpH)
U B BUJIE MEIKOINCIEPCHOIl B3BECH CyJIb(puaa Wi Me-
Tama (MexaHmueckue morepu). B ycnosuax AIMK mpu
OTpakKaTeNbHOHW IJIaBKE MEXaHHUYECKHE IOTEPU MpPEBBI-
Iat0T XUMHUYECKUE U COCTaBIISIIOT, COOTBETCTBEHHO 67 U
28%. Ilpu nobGaBieHNH B OTpa)kKaTEeNbHYIO IUIABKY JKHA-
KOTO KOHBEPTOPHOTO IIIAKa MEXaHMYECKUE ITOTEPH yBE-
JIMYUBAIOTCS, & XUMUYECKHe cHIkatorcst. [1pu kucnopon-
HO-(aKeIbHON TUIaBKe HAOIIOaeTcsi 0OpaTHasl KapTHHA!
XMMHYECKHE TIOTEPH IPEBHIIAIOT MEXaHUIECKHE.

Cnucok numepamypbl:
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BbIEOP U PACYET CXEM PYOOMNOAOrOTOBKU
C MEJ1IbHULAMMU NONNYCAMOUSMEIJIBMEHUA

XBaH A.B., 3aM. Ha4yanbHMKa TEXHONOrMYeCKoro oTaena no NPovM3BoACTBY 30/10Ta MO HOBbIM TeXHonorusam ynpasnexHus HIFMK

Magolada energiya sarfini kamaytirish magsadida yarim o’zaro yanchilish sxemasini tanlash va hisoblash
metodikasi taklif etilgan. Taklif etilayotgan ushbu metodika tajribasi shuni ko ’rsatadiki, yarim o’zaro yanchilish
sxemasida energiya sarfini uch bosqichli maydalash sxemasi darajasigacha kamaytivish mumkin.

Tayanch iboralar: foydali qazilmani boyitish, ruda tayyorlash, maydalash, yanchish, yarim o’zaro yanchilish, elektr
energiyasi sarfi, energiya sarfini kamaytirish magsadida yarim o’zaro yanchilish sxemasini tanlash va hisoblash
metodikasi, tegirmonda yarim o ’zaro yanchilishda dastlabki munosib kattalikni aniglash.

The method of selecting and calculating semiautogenous grinding schemes to minimize power inputs proposed in this
work. Experience of using this method shows that the power inputs for the semiautogenous grinding scheme can be re-

duced to the level with three-stage grinding.

Key words: the minerals enrichment, ore pretreatment, grinding, blending, seiautogenous grinding, electricity con-
sumption, method of choice and account semutogenous grinding schemes with the view of minimization power inputs,
determination of optimal initial fineness semiautogenous grinding mill’s.

IIpu oOorameHny TMONE3HBIX MCKOMAeMbBIX Hamboee
9HEPro€MKON 00JIacThIO SIBISIETCSl pyAonoAroToBka. Ha
pyAonoAroToBKy mpuxoautcst 10 80% 3meKkTpo3Heprum,
pacxonyemoii Ha oboraturenbHOUN (adpuke. B mocien-
Hee BpeMsi MOIHOCTh (aOpuK, 0COOCHHO MEIHBIX, BbI-
pocna mo 50-70 MuH. t pyasl B TOX M MOTPEOIsieMOe KO-
JIMYECTBO DJIEKTPOIHEPTHH BO3pOCio A0 2-4 mupa. kw B
roJl, CTOJIbKO pacxonyer ropoa c¢ HacenenueM 500 Toic.
JKUTEIEH.

HerpyaHo nmoacumTarh, 4YTO NpU CHIDKCHUH WK yBe-
ardeHuH Ha 1% KONMn4ecTBa pacxomyeMoi 3IIEKTPOIHEP-
THH Ha Takux (GaOpHKax MOKHO, COOTBETCTBEHHO, CIKO-
HOMHTB WM 11oTepsTh 10 20-40 mun. kw B roj. [Tostomy
Ha CTaJIuM NMPOEKTUPOBAHUS HOBBIX (paOpHK HEOOXOIMMO
O4YeHb BHUMATENBHO IOAXOJUTh K BOIPOCY CXEMBI PyI0-
MOATOTOBKH.

Kak n3BecTHO, COBpeMEHHas TEXHOJIOTHUS PyJONOATO-
TOBKH BKJIIOYAET B ce0sl CIIEAYIOIIUE TIepeIelTbl:

- IpoOIcHHE;

- M3MelNlbueHHe (B HalleM Ciydae I0JyCaMOHM3MeEINb-
YEeHHUE U JION3MEIIbUCHHE).

O06a mepesena BHIIOIHSIIOT OJHY U TY XKe (PYHKIIUIO —
YMEHBIIICHHE Pa3MepOB PyAHBIX KyckoB. [Ipu apobieHnn
MIPOUCXOIUT YMeHbIIeHne pyasl ¢ 1-1,5 m mo 0,01-0,2 m,
npu m3MmenbueHnn ot 0,01-0,2 m 10 coTeH MUKPOH U
MeHee. M3Menbu€HHBIM NPOAYKT SBISETCS KOHEYHBIM
IPOAYKTOM BCEH CXEMBI PYAONIOATOTOBKH.

O/IHUM U3 OCHOBHBIX KPUTEPHEB YMEHBILICHHS pa3Me-
POB pyIbl SBISIETCSI YIENBbHBIA PacXoi AJIEKTPOIHEPTHU
Ha TOHHY pynbl (9Heproszarparsl). Ha npaktuke npu
JIpoOJICHUH 3HEpro3arparsl cocTaBisitoT 1-2 kw/t, mpu
mmenpucHn — 10-20 kw/t u Gomemre. Ecnu 3Heprosa-
TpaTHl IIOKA3aTh B JI0JIEBOM yYaCTHH KaKIOTro Iepenena,
TO pacmpeneneHue sHepro3arpar coctaBut 10% u 90%,
COOTBETCTBEHHO. IIpaKkThKa 3KCIUTyaTallMd 3aBOJOB IIO-

Ka3bIBaeT, 4TO MPH YBEIWUCHUH JOJIM SHEPro3aTpaTr Ha
IpobieHue, o0LMe YHEPro3arpaTbl Ha PyAOIOATOTOBKY
yMmeHbIaioTca. Cremyst JaHHOW 3aKOHOMEpHOCTH, B 40-
50-X IT. IPOLUIOTO CTOJETHS MPHIUIM K MEPBON KJIACCH-
YECKOM CXeMe pYAONOJIrOTOBKH — TpPEXCTaJuaibHOE
JIpoOsieHHe ¢ HM3MENbYeHHEM B IIAPOBBIX MENbHHIAX.
OHepro3arparsl Ha PyAONOJArOTOBKY OBUIM CPaBHUTEINb-
HO HU3KUMH, OJHAKO 3HAYNUTEIHHOE KOJIMYECTBO 000py-
JIOBaHHWS BO BTOPOH M, OCOOEHHO, B TpeThed CTaaun
IpoOyieHHsT HE TO3BOJLUTM YCHEIIHO JKCIUIyaTHpOBaTh
3aBOJIBI TIPON3BOJUTEIFHOCTHIO CBBImEe 10 MIH. t. B TOA.
Kak anprepHaTnBa maHHOW cxeme B 60-X IT. MPOILIOTO
CTOJICTHS TIOSIBUIIACH CXEMa MOJyCaMOU3MEINIbUEHUS Py,
B KOTOPO# BTOpasi U TPEThS CTaJAUU APOOJCHUS ObUIN
3aMEHEHbl Ha MEJBHHUIIBI T0JTycaMousMenbueHus. Hosas
cxema permmia mpodsieMy OOJbIIOro KOJINYecTBa 000py-
JIOBaHMsI, OJHAKO JUIA 3TOTO TPHIUIOCH IMOXKEPTBOBATh
HU3KHUMH DHEPro3aTparaMy — cXema MolycaMOH3Mebye-
HUS pacxojioBaiia 3ieKTpodHeprun Ha 30% Ooublne, yem
CXeMa C TpexCTaaualbHbIM JIpobieHneM. Tem He MeHee,
HOBasi CXeMa IOJy4riia OONbIIOe pacipocTpaHeHHEe M K
90-M TT. MPOIUIOTO CTONETHS CTana Kiaccmaeckon. Ox-
HaKo IpoOiemMa CO 3HAYUTENbHBIM PACXOJOM JIIEKTPO-
SHEPTUH OCTaJAaCh.

ITpu BBIMONHEHUH NMPOEKTHBIX pabOT BCerna Mmoib3y-
I0TCSl CJIEAYIOLUIMMHU U3BECTHBIMU UCXOJHBIMU JITAaHHBIMU:
MPOU3BOIUTEIBHOCTh 3aBOJA, UCXOJHAs KPYIHOCTh py-
JIbl ¥ KOHEeYHash KpYMHOCTh W3MeNbu€HHOW pyabl. Hews-
BECTHOW BEIMYMHON OCTAaéTCS TOJIBKO KPYMHOCTH JPOO-
NEHOTO MPOAYKTa, HEOOXOMUMast JJisi BRIOPAHHOTO THIIA
MEJTbHHUIIBI.

ABTOpOM OBIIIM MPOBENICHBI MCCIIEAOBAHUS IO OTIpe-
JICTIEHUIO KPYNHOCTM HMCXOJHOHM pyIbl, 3arpy’aemMon B
MENBHUIBI MOTycaMom3MenbueHus. Kak H3BeCTHO, B
JAHHBIN THIT MEITBHUII MOTYT 3arpy’KaTbCsi KyCKH pa3Mme-
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Puc. 1. BzaumocBsa3b npousBoauTenibHOoCcTM MenbHuy MMC
(1) n MLLULI(2)

B3aaumo3zaBucumocTs MensHuy MMC 1 MLLIL,

0 500 1000 1500 2000 2500 3000

KpynHocTb u3menbyeHns MMC ( ucxogHas kpynHocTb MLLLL), Mkm

‘—MMC 10.4x 4.6 ——MLLL 6.0x10.2

Puc. 3. BzaumocBsa3b npousBoauTenibHOCTM MenbHuy MMC
(1) n ML (2)

poM mo 500 mm, HO AT KaXKIOTO KOHKPETHOTO CIydas
HEOOXOJMMO PACCUUTATh HCXOAHYIO KPYIMHOCTH DPYIbI,
SIBJISIFOIEHCSA ONTHUMAJIBHOM ¢ TOYKU 3pEHUS IPOU3BOAM-
TEIBHOCTH MEJIFHHIIBI U €€ SHepro3aTpar.

OntuManbHas HMCXOAHAs KPYIMHOCTb PYIbI IS
MEJIBHHUIIBI TOJTYCAMOU3MEIBUYCHUS 3aBHCUT OT MHO-
rux (pakTOpoB W MPUMEHECHHE TPATUIIUMOHHOTO MOIXO0-
Jla, TP KOTOPOM 3a OCHOBY OepéTcs ¢opmylia ¢ MHO-
TOYHCICHHBIMU  KOd(DQUIIMEHTaMU  HEIlpHeMIIeMa.
Pacuétel mogoOHOTO poja JOBOJNBHO CIOXKHBI [maB-
Has CII0)KHOCTH 3aKIIF0YAaeTCs B TOM, YTO B (opmylie
MpUAETCA YIUTHIBATH OONBIIOE KOJIWYECTBO CIETYIO-
IIUX TapaMeTPoB: pa3Mep MEIbHHULBI, YaCTOTa Bpalle-
HUS MEJBHULBI, TPaHyJIOMETPUIECKUA COCTaB MCXOJ-
HOM M HM3MeNbu€HHOW pynabl, THI, pa3Mep U 00BEM
M3MeTbYaroNe cpe/ibl, TUIOTHOCTD MYJIBIIBI B METbHU-
Ile, MapaMeTpPbl U CTCICHb M3HOCA (PYTEPOBKU MEIb-
HUIBI, WHICKC BoHAa pynabpl, CTENEHb TPEIUHOBATO-
CTH PYABI U T.TI.

[Ipn TpoBeneHUM WCCIEIOBATEIECKAX pPadOT s
BEIOOpa ONTHUMANFHONH UCXOMHOW KPYITHOCTH PYIBI JUIS
MEJBHUIIBI TTOTyCAMOU3METBUCHHS aBTOPOM TIPHMEHSIICS
rpadU4ecKuii METO/I, B OCHOBE KOTOPOTO JISKUT Tpadu-
YECKOE OIpEACICHUE ONTUMAaIbHON TOUKH. {151 3TOr0 Ha
nuarpamme (puc. 1) ObUIM MOCTPOEHBI JBE B3aWMO3aBH-
CHUMBIX KPHUBBIX U TOYKA MEPECEUEHUs] ITUX KPUBBIX SIB-

JISIETCA OIITUMAJIBHBIM ITOKAa3aTCJICM.

Bsanmo3zaBucumocTb MenbHuy MMC 1 MLLL

MpoussoauTenbHOCTL, T/4ac.
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Puc. 2. BzaumocBsa3b npoussoauTenibHocTM MenbHuy MMC
(1) n MLLLI(2)
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Puc. 4. BzaumocBsa3b npousBoauTenibHOoCTH MenbHuy MMC
(1) n MLUL (2)

Ha puc. 1. npuBeneHs! 1B KpHUBHIE:

- KpuBag | - 3aBUCHMOCTb IPOHM3BOAUTEIBHOCTH
MeNbHUIB! noiycamonsmMenbyeruss (MMC) or kpymHO-
CTH U3MEIbYCHHOHN PYIbI;

- KpuBas 2 - TpaduK 3aBUCUMOCTH POU3BOIUTEIBHO-
CTH MENbHUIBI (WM MeNbHUL) Jousmenbuenus (MILILT)
OT MCXO/HON KPYITHOCTH TIUTaHUSI.

JlaHHBIE KpHBBIC B3aMMO3aBHCHUMBI, T.K. KPYIHOCTh
M3MENBbUYEHHON PYZBI METBHUIIBI T0JTyCaMOU3METbYCHNUS
W WCXOJHasi KPYMHOCTh JIOM3MENIFYEHHS OJHAa M Ta Ke
BEIMYMHA, C TOW TOJIBKO PA3HHUIIEH, YTO VI MEITbHHUIIBI
TIOJTyCaMOM3MENIbYEHHS 3TO KOHEYHBIH NMPOAYKT, a Ul
MEJIbHUIIBI ION3MENbUCHHUS — HCXOHBIH.

W3 nmarpammel (puc. 1) BUIHO, 4TO TPOU3BOIUTEINb-
HOCTh MenbHUIEI MMC yBennunBaeTCA C yBEINYCHHEM
KPYMHOCTH M3MEJIYEHHOTO MPOIYKTa, & TIPOU3BOIUTEIb-
HocTh MenbHulbl MIIIL] ymeHblIaeTcs, T.K. MUCXOIHAs
KpPYHHOCTH yBennuuBaercs. [Ipu kpymHocTH M3Melnbye-
Hust MMC, manpumep, 1000 mkm, mpon3BogUTEIHHOCTD
MMC cocraBur okono 170 t/h, mpou3BOAMTENTHLHOCTH
MIUIL] cocrasut 210 t/h, mpu 3TOM IPOU3BOIUTEIHHOCTD
CXEMBl HU3MEJbYCHUS B LEJIOM OYIET OINpenessIThCs
MEHbUIEN MPOU3BOIUTEIBHOCTBI) OJHOW U3 ABYX MEJb-
HuI, T.e. MeabHUIeE MMC — 170 t/h. CnenoBareibHo,
menbauna MILLL 6yzaer paboTarh TOXe Ha MTPOU3BOAMU-
tenpHOCTH 170 t/h m e€ nenmosarpyska cocrtaBut 210-
170= 40 t/h. B nanxom ciny4ae mensHua MMC pabota-




Ta6nuua 1

UcxoaHble gaHHbIe ANsA pacyéTa cxeMbl
PyAONoOAroToBKM C NoflycaMousMmesib4eHueM

HaumeHoBanue Exmanubt Koan-
Mpumeyanune
napamMeTpoB H3MepeHusi | 4ecTBO
IIpousBoauTenn-
P A MJIH. t/To] 15
HOCTH (habpHKH
WNupexc Bonpa s
A Aa 2t KW/t 13
LIAPOBBIX MEJIBHHUI]
Nunexc bonna mus
8,4
JIpOOHUIIOK kwir i
3mece u  janee
Koneunast KPYIHOCTh  TIPO-
KPYIHOCTb mkm 100 JIYKTOB YKa3bIBaeT-
HM3MEIbYCHUS csa B Buge 80% -it
KPYITHOCTH.

€T B MOJHYI0 MoIHOCTh, a MIIL] - Her. Eciu Ha rpadu-
K€ B3ATh KpYMHOCTh m3menbuennss MMC 2500 mkm, To
nosxyautcs: Haodopot - MenpHua ML Oyner padorath
B nosHyro MouHocTs (180 t/h), a MMC rer (215 t/h). Ho
€CIIH B35ATh TOUKY IIEPECEUCHUs! ABYX KPHUBBIX (3TO KpyII-
HOCTh u3MenbaeHns MMC 1500 mm), To 06e METbHHITBI
OyayT paborath B moyHy0 MomHOCTh — 200 t/h. lannas
TOYKa ¥ OyJET ONTUMAIBHON JUIS CXEMBI U3MENBUCHUS U
MPOU3BOJIUTEIBHOCT CXEMBI TOXKE OYAET ONTUMAIBHOM.

OcHOBBIBasiCh Ha JIaHHBIX, IOJYYEeHHBIX TIpadude-
CKHM METOJIOM, MOKHO 10100paTh ONTHMAJIBHYIO TIPOU3-
BOJIUTEIBHOCTh PA0OTHI MEJBHUI] M OINpPEACIUTh OITH-
MaJIbHYI0 MCXOJHYIO KPYNHOCTb PYABI U MEIbHUIIbI
morycamom3menbueHus (MMC).

[Janee npuBeném npuMep UCMONb30BaHMS Mpeasiarae-
MOTO TpaMUecKOr0 METOJa IS ONpPEICICHUS MAaKCH-
MaJIbHOM TPOW3BOJIUTENEHOCTH CXEMBbl HM3MEJIbYCHUS
Npd MAKCUMAJIbHO BO3MOXHOW KPYIMHOCTH HCXOAHOM
pynsl mist MMC. [Ins atoro Obuta pa3paboTaHa CIeIu-
anpHas nporpamma «AKHMAH».

-

Jnst mpuMepa BO3bMEM CXEMY PYAONOJATOTOBKH C
MCXOJHBIMU JTaHHBIMH, YKa3aHHBIMU B Ta0. 1.

Hna pacuéroB npumensiem mporpammy «AKHWAH».
Jnst paGoThl mpu AaHHOH IporpamMme HEoOXOIUMO BbI-
OpaTh onpeneNnéHHbIH TUIIOPa3Mep METHHHIIBI ITOTyCcaMo-
W3MEIBUCHNS U IAPOBOI MEIBHHUIIBI.

B HameMm cirydae npu npou3BOAUTEIBHOCTH 15 MITH. t
B roj Juisi pacuéroB BhiOepeM MenbHHIy MMC ¢ pa3me-
pamu 10,4 x 4,6 m 1 MapoOBYIO MEIBHUILY C pa3Mepamu
6,0 x 10,2 m.

YacoBasi IPOM3BOAUTEIBHOCTh
15000000:340:24=1838 t/h.

B OKHO MCXOAHBIX JaHHBIX (Ta0I. 2) BBEAEM CIICHYIO-
Y€ NTePBOHAYAIBHBIE NCXOIHbIC JaHHbIC:

- pa3Mepbl MEIBHHIL;

- KpYITHOCTb MCXO/IHOH pPYIbl;

- IUaMeTp METAJUIMYECKOTro Iapa;

- CTeTIeHb 3al0JIHEHUS] MEJTbHUIIBI [IapaMHu;

- YaCTOTY BpAIllEHUs] MEJIbHHULI;

- KOHEYHas! KPYITHOCTb U3MEJIbYCHUSI.

[To ncxoaHBIM JaHHBIM TporpaMma BbIAET Trpaduk
(puc.2).

Kak BumHO m3 puc. 2 mpu TakWX JaHHBIX HEOOXOIH-
Mast IPOU3BOUTEIBHOCTD HE JOCTUTACTCA.

OnrtumanbHas IPOU3BOIUTEIBHOCTh CXEMBI HAXOIUT-
cs B oomactu 700 t/h u KpyITHOCTE M3MENBYCHUS MEITHHH-
sl MMC noBoabHO Menkas — 600 mkm.

N3mensiem ucxonHsle napaMerpsl. B naHHOM citydae
HEOOXOAMMO YBEIHUYHUTH IIPOU3BOAUTEIHHOCTh MEIBHH-
sl MMC. J[i1s 3TOr0 MOKHO CHayajia yBEJIMYUTH IIapo-
BYIO 3arpy3ky, Hampumep, Ao 0,15.Kak BuaHo u3 puc. 3,
MPOM3BOIUTEIBHOCTh MeNbHHUIBI MMC yBenmuuuiach 10
1000-1200 t/h, HO 3TOTO Mano. Toraa ymeHbIIaeM KpyTi-
HOCTb UCXOAHOU pyabl 10 80 mm. [Tpou3BoaAUTENBHOCTH
yBenumiack 10 1200-1400 t/h.

CXCMBI COCTaBHUT

Tabnuua 2
UcxoaHble gaHHbIe ANA pacyéTa
HaunmeHnoBaHue “F;ﬁz;{::;ﬂ KoJnuectBo

Juamerp MMC m 10,40
Jlmmra MMC m 4,60
Kpynzoctb ncxomnoi
pysst MMC mm 100
Juamerp 1mapa mm 120
CrerneHb 3an0JHEHUs. e 01
MMC mapamu floT. e ’
;al\c;((:)ra BpalleHus SO e, 0.8
Juamerp MIII] m 6,00
Jansa MIIIL m 10,20
‘I\'I/Ialﬁl(_)lTa BpaIeHst JOIL e, 0.8
KonnuectBo MenbHUIL
MIIIT] IIT. 1
KoHne4Hast KpyIHOCTB mkm 100
H3MENbUCHUS
CreneHb 3aM0THEHHS

JIOJL. 1. 0,3
mapaMu
Wnnexc bonna kw/t 13

Tabnuua 3
Pe3ynbTaTbl pacyéToB
HaumeHoBanune Exununa Komme-

H3MepeHHst CTBO
Juamerp MMC m 10,40
Jmnaa MMC m 4,60
Kpynnocts ucxonnoit pyast MMC mm 50
Juamerp mapa mm 120
Crenenp 3anonHenus MMC mapa- — 0.15
MU
Yacrota Bpauienus MMC 0,8
Juamerp MILIL] m 6,00
Jmana ML m 10,20
Yacrora Bparenust MIL{ OT. €1 0,8
KonnvectBo menpuun MIIIT] LIT. 3
KoHeuHass KpymHOCTb H3Melibye- mkm 100
HUS
CrerneHb 3al0JHEHHs IapamMu mm 0,3
Unpnexc bouna kwi/t 13
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B3sanmosaBucumocTb MenbHUY MMC v MLUL
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Puc.5. BzaumocBsasb npousBoauTenbHOCTU MenbHuy MMC

(1) v ML (2)
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Puc.7. BzaumocBsa3sb npousBoauTesibHOCTU MenbHuy MMC

(1) w ML (2)

Otoro  TOXKE
Majo. Jlanee
YMEHBIIIaeM KpyTI-
HOCTb  HCXOJHOM
pyast 1o 60 mm.

Tenepr mpo-
H3BOJMTEIHLHOCTD
MmenpHunsl MMC
JIOCTHIJIa 3ajaH-
Hoit 1800-2000 t/
h, HO Tpou3BOIH-
TEIBHOCTh MIAPO-
BOMl  MEJIbHUIIBI
HU3Kas. YBEIU-
YUM KOJIMYECTBO
IIAPOBBIX  MEJIb-
HMIT 70 2-X.

VBenunuum
KOJIMYECTBO IIa-
POBBIX  MENBHUI]
1o 3-x.

Kak BugHo u3
puc. 7 ontuManb-
Hasi TPOU3BOJIU-
TEIBLHOCTh (TOYKA

nepecevYeHHUs

B3aaumo3zaBucumocTb MenbHMY MMC 1 MLLL
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Puc. 6. BsaumocBsA3sb npousBoauTenbHocTU menbHuy MMC
(1) v MUY (2)
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Puc. 8. BzaumocBsA3sb npousBoautenbHoctun menbHuy MMC
(1) v MLULL (2)

Tabnuua 4
BcnomorartenbHble Noka3aTtenu pac4éTos
MMC 10,4x4,6 MIIIL 6.0x10.2
Touuna nomona MMC, mkm 950 VACTLHBIH  PacxolL  IeKTpo- 9,66
9HEPTUH JIOM3MeIbyYeHHs, kw/t
Makc. KyCoK caMOM3MEJIbUSHHUS, mm 2,18 OO6bEM TOM3MENbUCHHS®, M 269,36
Makc. Kycok IapoBOT0 N3MEJIBYEHHUS, mm 45,11 Bec mapos*, t 387,87
*
3arojHeHNe MapaMHu, 10U el 0,15 g\?mHOCTB ACU3SMCIIEHCHHAT, 5863,98
Bec mapos, T. 270,50 KonudecTBo MenbHUII, MIT. 3
O61mas MOIIHOCTE, kw 8793,40 Ipoussoxutensrocts  nou3- 1821,02
MeJbyeHus, t/h
O0béMm Oapabana, m 375,69 Tonuna momoja, mkm 100
MornHocTh maposas, kw 8305,60 | I'mapoOUMKJIOHBI I'mapoumkiionsl
[IpousBoguTeabHOCTD apoBasi, t/h 1826,26 | duamerp I'Ll, mm 1012,14
MOIIHOCTh CaMOU3MeIbUYEHUS, KW 487,81 Hapsienie rzlynbnu Ha Bxone B 1,00
T'Il, xrc/cm
TIpou3BOIUTEILHOCTE CAMOM3MEIbYCHMS, t/h 25,33 Komuuecrso I'L, mmit. 5,08
OBiwast POU3BOANTENBHOCTH, t/h 1851,59 | !poussomnrensrocts 1-ro [L{ 1691,29
10 MCXOJTHOM MyJIbIIe, M’/9ac
E\i/eg BHBI PACXOJL SJIEKTPOSHEPrUH - OGuIHil, 4,75 TIOTOK Ty bIbI 0BIIHiL, m*/uac 8584,36
VIenbHbIi  pacxoi 3IEKTPOIHEPTHH CaMOM3-
19,25
MenbueHus, kw/h
VYenbHbI pacxoj 3JIEKTPOIHEPIHU IIAPOBOM,
4,55
kw/h

*o JUISl OZTHOW MEJTbHHIIBI.
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kpuBbIX 1700 t/h) cxempl 3HaYMTENBFHO MPUONIN3MIACH K
3aJlaHHOH, HO elue He focturia e€ yposHsa. Heo6xoaumo
YBEIMYUTh IPOU3BOIUTENBHOCTh MenbHHIBI MMC.
YMeHblaeM KpyImHOCTh UCXOAHOH pyasl A0 50 mm.

Terneps BUIHO, YTO MBI JOCTUIIIN 33aHHOI IPOU3BO-
JUTENILHOCTH cXeMbl. OnTuMmanbHas MPOU3BOIUTENb-
HOCTH cocTaBisieT okoio 1850 t/h.

Temneps nepeHocuM B TaONUIy BCe MapaMeTpbl, KOTO-
pBle COOTBETCTBYIOT mMocienHeMy pacuéry. B Tabm. 3
MIPHUBE/ICHBI TTAPAMETPBI, MPU KOTOPBIX ITPOU3BOANTEIH-
HOCTb CXE€MBbI MAaKCUMaJIbHO NPHOIN3MIIACh K 33/1aHHOM.

B 1abn. 4 npuBeneHBI BCioMoTraTeIbHEBIC TIOKA3aTelH,
KOTOPBIE TOKE COOTBETCTBYIOT ITOCIICAHEMY PacUETy.

Takum o00pazoM, U pacdéra CXEMBI «IIOyCaMOM3-
MeJIbUCHHE - TOM3MENBUCHHIE) TPUMEHEHHE TPaddecKoro
METOZla C WCIIONB30BAaHMEM CIICIHAIFHO pa3paboTaHHON
KOMIIBIOTEPHOHM TPOrpaMMbI TIO3BOJISIET OIPENEIINTh OITH-
MAJIbHBII TIOKa3aTellb KPYITHOCTH UCXOJHOTO ITUTaHMUS METhb-
HHUIIBI TIOJTyCAMOM3MEITbUCHHUS W HAUTH COBMEILICHUE TIPOU3-
BOJUTEIFHOCTEH MEJIBHHIIBI ITOTyCAMON3MEIBUCHIUS 1 MEITh-
HHUIIBI TOM3MENTBUYEHIS, TIO3BOJITIONINX PEIOTBPATUTE HEJO-
3arpy’KeHHOCTh TEXHOJIOTHYECKOTO0 00OpYIOBaHMS, YTO B
CBOIO O0Yepeib MPUBOIUT K MUHUMHU3AIINH HEPro3aTpar.

Cnucok numepamypbi:

1. Pazymos A.K. lpoekmuposaHue oboeamumernbHbix ¢pabpuk. M.: Hedpa. 1965.

YK 622.7

© AmunHxaHoBa C.U., ConmxkaHosa IM.K. 2014 r.

PE3YNbTATblI TEXHONOIMMYECKOW NEPEPABOTKMU
NMEPBUYHbIX 30NIOTOCOOEPXALLUUX NMPOB PYA
MECTOPOXOEHUA OAYTbI3TAY

AmunxaHoBa C.U., cT. npenogasatens kadeapbl «opHoe geno» TITY; ConuxaHoBa I'.K., cT. npenogaBatenb kadeapbl «opHoe

peno» TITY

Magolada Dovgistov konidan keltirilgan texnologik namunaning tarkibiy qismi o’rganilgan. Tarkibida oltin

saqlovchi sul fidli va surma boyitmalari olingan.

Bajarilgan ilmiy tekshirish ishlari natijasida quyidagi mahsulotlar

olindi, tarkibida 70 g/t oltin va 48 g/t kumush saqlovchi sul fidli boyitma, metallarni ajratib olinishi 93,5% va 34,6%

tashkil etgan.

Tayanch iboralar: texnologik namuna, oltin saqlovchi sul fidli va surma boyitmalar, ruda namunalarini boyitish
texnologiyasi, sul’fidli konsentratsiyani kuydirish, namunaning kimyoviy tahlili, pirit va arsonopirit minerallari,
Dovgistov koni ruda namunasini flotatsiya usulida boyitish sxemasi.

In clause results studying of material structure, the scheme flatationaloboeowenus by reception sulphidic gold con-
taining and an antimonic concentrate from tests of ore of deposit Daygaztau are resulted. As a result of the executed
researches from ore on two-stage to the selective scheme of flotation are received gold-bearing asulphidic concentrate,
with the maintenance 70 g/t gold and 48 g/t silver at extraction accordingly 93,5% and 34,6%.

Key words: process sample, auriferous sulphide and antimonic minerals, ore sample beneficiation process, roasting
of sulphide concentrate, chemical analysis of samples, pyrite and arsenopyrite minerals, Daugyztau ore sample flotation

scheme.

OCHOBHBIMM HalpaBICHUAMH JKOHOMHYECKOTO U
COILMaJIbHOrO  pa3BuTusi  PecryOnuku — Y30ekucraH
SBIIACTCSl yIOBJICTBOPEHHE MOTpeOHOCTE HApOAHOTO
XO35HCTBa B IBETHBIX, PpEIKUX M  OJAropoxHBIX
MeTaJuax.

Jns  pemenus 3Toil 3amaunm  Tpebyerca peskoe
yBeIMYCHHE O0BEMOB  H00BIMM, MepepaboTKu U
o0OTrameHus MOJIC3HBIX HCKOMaeMblX. OCHOBHBIMH B
nepepadoOTKe MHOTHX THIIOB TOJIC3HBIX HMCKOMAaeMbIX
SBIAIOTCA  (IIOTAMOHHBIE ~ METONBI  OOOTAICHHUS.

Pa3paboTka TexHOmormm oOorameHus Tpod  pymBl
Jlayrei3TayCcKOro MECTOpOKIAECHUS SIBIISIETCS aKTyalbHOM.

B Ttabn. 1 mnpuBeneHsl pe3ynabTaThl XMMHYECKOTO
aHajM3a cpenHed mpoObl pynabl. [NIaBHBIMU PYIHBIMH
MHHEpaJaMH B MPOOE SIBISIOTCS MUPUT U apCEHOIMPHT.
C HuMH cBs3aHO CyOAMCIIEPCHOE 30JI0TO, a TaKXe
AQHTUMOHHT, OCHOBHBIMH HEPYIHBIMH MHUHEpajaMu
SBISIFOTCSL  KBapl, CIIOAa, KapOOHAThl, KAOJIMHUT,
MIOJIEBOM MITIAT W TJIIMHHUCTHIE MUHepainsl. ConepkaHne B
mpobe 30m0Ta — 3,6 g/t u cepebpa - 8,6 g/t. YcraHOBICHO
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[0 JaHHBIM PAlMOHANBHOr0 aHanmmu3a [1], 4To B mpode
pyabl MecTtopoxieHus: Jlayrei3ray OCHOBHAasi Macca
30JI0Ta CBsi3aHa C IHUPUTOM M apCEHONHMPHUTOM,
KOJIMYECTBO CBOOOIHOTO 30JI0Ta paBHO He Ooinee 5 —
5,5%.

3011010 B Cynb(puIax UMeEeT CyOMHKpPOCKOIHYECKYIO
BKpAaIUIEHHOCTh, Tpu m3MenbueHHH 10 40 mk =He
0CBOOOJKIAETCs, MMOITOMY H3BJIEUEHHE LHAHHPOBAHHEM
cocTaBisieT 3 — 5% OT UCXOAHOU PYABI.

[TpoObl pyabl ABIAIOTCS TPYIHBIMH OOBEKTAMH JUIS
oOorameHust ¥ TUAPOMETAJUTYPIUU BCIEICTBHE TOHKOU
BKpaIUIEHHOCTH ~ 30JI0T@, 4YTO  MOXET  yXYALIHUTh
nokaszateny (GIoTauMM M 3aTPyIHHUTh I[MaHHUPOBAHHE
OTapKoB, TIONYYCHHBIX TIIpH OOXHUIe CyJIb(QHUIHBIX
KOHLIEHTPATOB.

C wccienoBaHHBIMH TIPOOAMH  PYABI BBIIOJTHEHBI
pas3uYHBIC BAPHAHTHI ONBITOB (hroTamuu Mo mombopy
HEOOXOAMMOHN KPYITHOCTH ITOMOJIA, PACcX0/a PEareHTOB 1
T.0. B pe3ynpTate NpOBEAEHHBIX TEXHOIOIMYECKHUX
HCCIIEI0BAaHUI NPEAIoKeHa cxeMa oOOoraleHus, npuse-
néHHas Ha puc. 1.

Jdnst ompeneneHusi TEXHOJOTMYECKHX IOKa3aTelew,
MOJy4aeMbIX IO JBYXCTaJUAIBHON cxeme (ioTauuu B
3aMKHYTOM IIMKJ€, OBUIM TIPOBEAEHBI OIBITHl TI0
NPUHIOMIY HempepblBHOTO mponecca [2] (puc. 1).
Pe3ynbTaThl 3THX ONBITOB MPUBENCHEI B TA0M. 2.

W3 tabm. 2 cuemyer, 4TO ABYXCTaaWalbHas cXeMma
¢dnoTanuy  pyabl MO3BOJNACT IONYYUTh CyJIb(pUAHO-
MBIIIBSKOBBI KOHLIEHTPAT, coiepxkammii 65 -70 g/t
3omoTa npu u3BiaedeHun 92,7 — 93,5% or pyast. Ilpu
3aBOPOTE KaMEPHOrO IPOAYKTa IMPOMIPOAYKTOBOU
¢urotarin B OIlepanMio  KOHTPOJBHOW  poTanuu
W3BJIEYEHUE CYPHMBI B 30J0TOCOJEPKAIINI KOHLIEHTPAT
noBeimaercs npumepHo Ha 10%. Conepskanue cepebpa B
KOHIIeHTpaTe cocTaBisieT 48 — 50 g/t mpu m3BICUCHHUN
346 — 40% ot pynsl. @motanus pygsl 1o
JIByXCTaluaIbHOU cxeme c of0oramieHneM
MIPOMITPOIYKTOB B OTIEIBHOM LHUKJIE oOecreunBaeT
MOJy4YE€HHE YCTOWYMBBIX OEIHBIX MO 30JI0Ty XBOCTOB.
[Tpn oOoramennu pyapl IO CENEKTHBHONH CXEME MOKHO
TIOTY4UTH CyIb(GUAHBINA KOHIEHTpAT, coaepammid 70 g/t
3oi0ta, 48 g/t cepebpa, 4,0% Memubska, 1,76% cypbMsl,
30,83% cepsl, 5,04% rimHO3eMa. M3BieueHne 3010Ta B

Fyma 53-0

I rememuerme 56 %, wm- 0,074

oT 10 min HagecTs - 1200 git
or 5 min Cus 0 - 300 gt
or 3 min BEE - 120 git
or 1 min T-20 - 60 gt

I Ocrorman dmoTampom - 12 nun

K )

1 epeurcrea - 25 min

or 10 min II Hzmemewesme 20 % wm - 0,074 pon
oT 5 min HigecTs - 600 it
2 HepewsoTea - 18 min or 3 min cuso - 150 gt
% or ]l min BEX - 60 =/t
Le| T-80 - 40 it

Formesrpar II OcmopHas gmoTatees - 12 min
2 I ponmpomyer or 10 min Hzpects - 300 git
o 5 min Cus0. - 100 gt
or 3 min EEE -30 gt
or 1 min T-20 - 20 gt
3 MTpormpomyrr
Kowrpomsean dmoraree 5 min
L.--J,[[ 100 %4
b OFENMETE S HET o
- q ¥ - 0074 mum Xxoc‘n{
o ;D e Hzpeors - 100 gt
o = o cuso. - 25 gt
il (S
T-20 - 10 gt
TMpormpomyeroean dnoTarees - 12 min
¥ *
Kormrerrpar I pomopomrer

Puc. 1. Cxema cnortaumoHHoro ob6oraiwieHusi nNpo6 pyabl
Dayrbi3tay

9TOT KOHLEHTpaT coctaBisieT 93,5%, cepebpa — 34,6%.
Cepebpo B mpoOe pyAbl acCOIMUPYET C CYPbMSHBIMHU
MHUHEpaJlaMH U [I03TOMY MEPEXOAUT B XBOCTHI CEIEKTUB-
HOHW (yoTanuy 30J10TOCOAEpXKAIIMX MHUHepaoB. [lotepn
30J10Ta C XBOCTaMH (JIOTAIUM COCTABISAIOT 6,5%,
cepebpa — 65,4% u cypbmsl — 80,2%.

C menpio BBIICHEHHS NPUHOWIHAIGHONH BO3MOX-
HOCTH TIOJIydEHUs] KOHIULHOHHOTO CYPbMSHOTO KOH-
[IEHTpaTa M3 XBOCTOB 30JI0TOH (JIOTAIMU MPOBOJHUINCEH
OIIBITHI C JIByMsl NEPEYNCTKAMHU KOHLEHTpaTa OCHOBHOM
¢noranuu. PeareHTHBI peXHM OCHOBHOW (oTanuu
CYpPbMSIHBIX MHHEPAJOB IPUHAT cienyiomuii (B g/t):
a30THOKHUCIBIN cBUHEN—400, OyTHIIOBBIH KCaHTOTEHAT —

150;  T-80-120; cepHas  xucmora  — 1000.
[IpogomKUTEeTHHOCTD aruTanuu c
Tabnuua 1 | pearentamu coctaBinsiia 3 u 1 min. Bpems
OCHOBHOW CypbMsiHOM Quotanmun — 10
Pe3y]1bTaTbl XUMUNYEeCKoro aHanuaa I1p06bl pPyAbI .
min.

KomnoHeHTBI Coaep:xxanue, % KommnoHeHTBI Copaep:xxanue, % Kak Bumao w3 T1abm. 3 mocie JBYX
Kpemesem so4 Cepa cymdur (2);2 HEePeYUCTOK  YEPHOBOIO  KOHIIEHTpaTa
Oxenn  xenesa 63 Mbiubsix 314 MOXHO TOJY4YHUTh OOraThlii CypbMSHBIN
39 08 Oxkceup yriepona 015 KOHIIEHTpAT, coepIKaIIui 50,2%
Oxcun TTana 157 Oxcux docopa 0,08 cypbMbl, 0,64% wmbimbsika, 11,2 g/t 3omota
I'muno3zem 5 5’ 2 Oxcupn mapranna Cypsma 0’ 66 123 ot 6 I
OKCIHJT MATHHS P TH,0 X u g/t cepebpa. Ilo coxepkanuio
OKCHJI Ka/IbLsL 375 Vriepon 038 MBIIIbSIKA JTOT KOHIIGHTpPAaT HE MOXET
Oxcup Kanust 6 6 3ounoro, g/t 3’ 6 ObIThb OTHecEH K 1 COpPTY CYPBMSHBIX
Oxenn Hatpust ’ Cepebpo, g/t 8.6 KOHIEHTpaToB (He Gonee 0,25% As).
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Ta6bnuua3
Pe3ynbTaThbl cypbMsiHOW ¢hfioTauum ¢ AByMsl NepevyncTkaMmu KOHLeHTpaTa
Beixoa, % Copepxanue, % HUsBneuenne, %
Sb Au

ponyeret 0ne0: 1011 01;,1 Sb Amn, g/t or Or Or Or
pant pya & onepauun pPyabL onepauun pyabL

CypbMsiHBIIT KOHIIEHTpAT 0.7 0,6 50,22 11,2 71,1 57,1 23,3 1,51
1 mpomnpoaykT 8,7 8,1 0,36 1,2 6,3 5,0 31,0 2,02
2 IpOMIPOAYKT 0,5 0,5 0,79 5.6 0,8 0,6 8,3 0,54
XBOCTBI 90,1 84,0 0,12 0,14 21,8 17,5 37,4 2,43
XBoCTHI 30510TOH (IoTAIMH 100 93,2 0,5 0,34 100 80,2 100 6,5

PeareHTHbBIN peXUM MEPBOM MEPEUUCTKH YEPHOBOIO
CYpPBMSIHOTO KOHIIEHTpaTa (B g/t):

- BKK - 30,

- cepHas kucnota — 300,

- BpeMsi | mepedncTke — 5 min.

PeareHTHBI peXUM BTOPOH NeEpeUHCTKH — 0e3
peareHToB, Bpems (uotaiuu — 4 min. PesynbTarsl
JIy4IIEro OIbITA IPUBEIEHBI B Ta0. 3.

B pe3ynbTaTte BBIMOTHEHHBIX UCCIIENOBAHUHA U3 MPOO
pyast  JlayreI3TayckKOTO  MECTOPOXJACHHS MO
JIBYXCTAJMANbHON  CENeKTHBHON cxeMe  (uioTanuu
MOJIYYEHBI:  30J0TOCOJEpXKAUIUi KOHUEHTpaT ¢
comepxkanneM 70 g/t 3omota u 48 g/t cepebpa mnpu

W3BIICUYCHHUH, COOTBETCTBEHHO, 93,5 1 34,6%; CypbMsHBIN
KOHLEHTpaT ¢ coxepxanueM 50,2% cypembl, 0,64%
MBIIIbsIKA TpHU u3BNedeHuu 57,1% cypembl. Conepixanne
cepeOpa B CypbMsSIHOM KOHLIEHTpaTe cocraBisier 123 g/t
npu  usBnedeHun  §,0%. CypbMsiHBI — KOHLIEHTpAT
oTBeuaer TpeboBaHUsIM BTOporo copra CYD - 2; comep-
»KaHue 3oiota - 11,2 g/t.

Jnst BCKPBHITHS  30JIOTOCOASPXKAIIMX — CYJIb(pUAHO-
MBIIIBSKOBBIX KOHIEHTPATOB PEKOMEHIYETCS HPUHSTH
OJIMH M3 CIIOCOOOB BCKPBITHSI: OOKHUTI + IIMAaHHPOBAHUE;
OuoBbBIIIETaYMBaHUEe + LHaHUpOBaHUE INHOO
a30THOKHUCIIOTHOE PAa3JIOKEHHE C  IOCIeAYIOIUM
[MaHHUPOBaHUEM KeKa.

Cnucok iumepamypbl:

1. bakuHoe K.I. PauuoHarsnbHble HarnpaeneHusi ¢iomauuoHHo20 pasdesnieHusi MuHepasioe Medu U ceuHua. LleemHbie memarbl,
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QO‘RG‘OSHIN-MISLI BOYITMANI MIS
QO‘SHIMCHALARIDAN TOZALASH

Umarova LK., TDTU «Konchilik ishi» kafedrasi dotsenti, kimyo fanlari nomzodi; Aminjonova S.l., TDTU «Konchilik ishi» kafedrasi katta
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B cmamve uzyuen npoyecc ouucmru cGUHYOBLIX KOHYEHMPAMO8 0m MeOHbIX NpuMeceli ¢ NpUMEeHeHUeM HO8020 pea-
2EHMA - HUMPAMAa AMMOHUA U YCTNAHOGIEH ONMUMATLHLII PEXCUM GIOMAYUU: NPOMBIBKA UCXOOHO2O KONNEKMUSHO20
KOHYEHmMpama pacmeopom CepHUCmo20 Hampust npu pacxode 6-8 kg/t 6 meuenue 15-20 min, 3amem promayus meou
npu pacxode Humpama ammonus 2,5 kg/t, 6ymunosoeo kcanmozenama 8-30 g/t u nenoobpazosamensi T-80 — 40 g/t.

Knroueswvle cnosa: obozawenue, cunyo8o-yunkoguvie pyovl, Npoyecc O4UCMKU CEUHYOBbIX KOHYEHMPAmMos om meo-
HYbIX npumecell, YCMAaHO81eHue ONMUMATLHO20 PeXCUMa Gaomayuu, pacxoo HUMpama AMMOHUs, OYMUI KCaHmozenama
U neHoobpa3oeameis, XUMU4ecKuii cocmag 0002awénHozo ceunya.

The process of purification of lead concentrates from copper impurities using ammonium nitrate is studied in this
article. The optimal flotation mode is set up: washing of the initial collective concentrate using sodium sulfide solution
at flow 6-8 kg/t within 15-20 minutes, and subsequent flotation of copper at flow of ammonium nitrate 2.5 kg/t, butyl
xanthate 8-30 g/t and foaming agent T-80 — 40 g/t.

Key words: beneficiation of lead-zinc ores, process of purification of lead concentrates from copper impurities, set-
ting of the optimal flotation mode, ammonium nitrate consumption, butyl xanthate, foaming agent, chemical composition
of the enriched lead.
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rudalarni ikkita

Qo‘rg‘oshin  ruxli-
mahsulot — qo‘rg‘oshinli va ruxli boyitma olinadi.
Rudadagi mis, kumush, vismut va h.k. kabi yo‘ldosh

boyitishda

komponentlar ushbu boyitmalarda to‘planadi va
metallurgik qayta ishlash vaqtida ajratib olinadi. Biroq,
misni qo‘rg‘oshin eritish zavodlarida qo‘rg‘oshinli
boyitmadan ajratib olish mis va qo‘rg‘oshinning
yo‘qolishiga, zavodning ishlab chigarish unumdorligini
pasayishiga, shuningdek energiya va materiallar sarfi
oshishiga olib keladi [1].

Keyingi yillarda qayta ishlanuvchi rudalarda mis
miqdorining ortishi qo‘rg‘oshinli boyitmalarda misning
miqdorini me’yordan ortib ketishiga olib keladi (me’yor
2,5 dan 5% gacha). Qo‘rg‘oshinli boyitmada mis
miqdorining ortishi uning sifatining buzilishiga va
narxining pasayishiga sabab bo‘ladi. Shuning uchun
qo‘rg‘oshinli boyitmadan misni ajratish texnologiyasini
ishlab chiqish dolzarb masala hisoblanadi. Tadqiqotlar
olib borish uchun

Qo‘rg‘oshin misli boyitmani kollektiv flotatsiyalash
uchun so‘ndiruvchi sifatida yangi reagent — ammoniy
nitratni qo‘llash uchun ob’ekt sifatida Xondiza
qo‘rg‘oshin boyitish fabrikasida olingan, tarkibida 2,89
% mis saqlovchi qo‘rg‘oshin misli boyitma ishlatildi.

Ammoniy nitratning (0-10 kg/t) sarfida boyitmaning
yuzasidan reagentlarni desorbsiyalashda olib borilgan
tajribalarda galenitning ko‘pikli mahsulotga o‘tib ketishi
kuzatildi. Agar ammoniy nitratning sarfi oshirilsa mis
minerallarining flotatsiyalanish qobiliyati so‘ndiriladi. Bu
holatni mineral zarralar yuzasi flotatsion reagentlarning
pardalari bilan qoplanganligi bilan tushuntirish mumkin.
Bunday pardalarning mavjudligi ammoniy nitratning
zarra yuzasi bilan ta’sirlashishiga halaqit beradi.

Kollektiv  boyitmaning desorbsiyasi quyidagicha
amalga oshirildi. Kollektiv boyitmaning ma’lum miqdori
15-20 min davomida natriy sul’fidi eritmasi bilan
aralashtirildi, keyin bo‘tana 1:20 nisbatda suv bilan

ob’ekt sifatida 1- jadval
qo’rg’oshin-ruxli
rudalarni  boyituvchi Qo‘rg‘oshinli boyitmaning kimyoviy tarkibi
Xandiza boyitish Gu'rg oshin]
: S 6o’ o 0°rg oshinli Miqdor,g/t Miqdor, %
fabnkam qo’rg oshm. boyitmaning o -
misli boyitmasi markasi Au Ag Pb Zn Cu Cd S Bi Fe Sb
ishlatildi. ~ Dastlab KC -4 04 | 4732 | 554 | ss2| 35 [ 018 | 163 | 01 | 64 | 0006
qo’rg’oshinli
bo y itma-nin g KC -3 0,52 554,8 60,22 5.8 3,04 | 0,10 16,15 0,058 4,12 0,004
kimyoviy tarkibi
o’rganildi. Kimyoviy
tahlil natijalari 1-jadvalda keltirilgan. suyultirildi, aralashtirildi, tindirildi va S:Q=1:1
Tadqiqotlar boshida toza galenit va mis nisbatgacha quyultirildi.
minerallarining flotatsion qobiliyati o‘rga- Flotoreagentlardan tozalangan kollektiv boyitma

nildi.O‘tkazilgan tajribalar natijasida qo‘rg‘oshin va
misning flotatsiyalanish natijalari  reagentlar sarfiga,
zarrachalarning o‘lchamiga, muhitning pH iga va h.k.
larga bog‘liqligi aniqlandi [2].

Tadqiqotlar ikki yo‘nalishda olib borildi.

1. Barcha rudali minerallarni kollektiv flotatsiyalab,
olingan kollektiv boyitmani selektiv flotatsiyalab
qo‘rg‘oshinli, ruxli, piritli boyitmalarga ajratish;

2. To‘g‘ridan — to‘g‘ri selektiv

flotatsiya usulida ajratiladi. Flotatsiya jarayonida mis va

qo‘rg‘oshinning ajralishini ammoniy nitrat sarfiga,
ta’sirlashuv  vaqtiga, muhitning PH iga bogliqligi
o‘rganildi.

Mis va qo‘rg‘oshinning ajralishiga ammoniy nitrat
sarfining bog‘ligligini o‘rganishda olingan natijalar
ammoniy nitratning 2,5-3 kg/t sarfida boyitmaning ytarli
darajada ajralishini ko‘rsatdi. Ammoniy nitrat sarfining

flotatsiyalab, navbatma — navbat 2-jadval
qo‘rg‘oshinli, misli, ruxli va piritli . L . L . .
boyitma olish Boyitmani yuvishlar sonining galenitni so‘ndirishga ta’siri

_ Reagentlardan toplovchi Mahsulot nomi Chigis Migdor, % Ajralish,% Yuvishl
sifatida butil ksantogenati, butil ahsulot nomi h, % Cu o cn " ar soni
acrofloti, ko'pik hosil qiluvehi T- | Fyrres ima 1.81 154 | 2130 | 907 6.9 I
92, muhitning sozlovchisi sifatida || Misli flotatsiya chigindisi 98,19 0,35 63,60 93 93,1
soda, so‘ndiruvchi sifatida suyuq || Dastlabki mis go'rg‘oshinli | o 3.07 5504 100.0 100.0
shisha, rux kuporosi, natriy || boyitma i i : : i

Ifidi.  faollashti hi ifatid Misli boyitma 1,67 16,90 19,4 91,9 5,8 2
sulfich, — taotiashtiruvehu sitatida | "y gl flotatsiya chiqindisi 9833 0,30 63,20 8,1 942
mis kuporosi, natriy sul’fidi va h.K. | Dastlabki mis qo‘rg“oshinli 100 307 55.04 1000 100.0 ;
lar ishlatildi. Boyitish mahsu- || boyitma ’ ’ ’ .
lotlaridagi qo‘rg‘oshin va misning || Misliboyitma 1,61 16,40 19,00 86,0 3,3
hamda oltingugurtning miqdori Misli flotatsiya chiqindisi 98,39 0,50 63,00 14,0 94,5
aniglandi. bD;‘ySit:fr'l’;“ mis go'rg‘oshinli |5 3,07 55,94 100,0 100,0
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3-jadval
Kollektiv boyitmani ammoniy nitrat bilan aralashtirish
vaqtining galenitni so‘ndirishga ta’siri
. - Flotatsiya
0, 0,
Mahsulot nomi Chigqish, % Miqdor, % Ajralish, % vaqti

Cu Pb Cu Pb
Misli boyitma 2,57 12,9 36,4 82,9 16,5
Misli flotatsiya chigindisi 97,43 0,92 63,70 12,1 83,5 15
Dastlabki mis qo‘rg‘oshinli boyitma 100 4,0 56,7 100 100
Misli boyitma 2,56 12,8 354 81,9 16,0
Misli flotatsiya chiqindisi 97,44 0,97 64,00 18,1 94,0 30
Dastlabki mis- qo‘rg‘oshinli boyitma 100 4,0 56,7 100 100
Misli boyitma 2,53 13,02 32,8 82,4 14,5
Misli flotatsiya chigindisi 97,47 0,95 64.9 17,6 85,5 45
Dastlabki mis- qo‘rg‘oshinli boyitma 100 4,00 56,7 100 100
Misli boyitma 2,51 12,85 33,3 79,4 14,5
Misli flotatsiya chigindisi 97.47 L1 64,6 20,6 65,3 60
Dastlabki mis- qo‘rg‘oshinli boyitma 100 4,0 56,7 100 100

kamayishi galenit zarralarining yuzasi ytarli darajada
goplanmasligiga, ortishi esa mis minerallarining
flotatsiyalanish qobiliyati so‘ndirilishiga olib keladi.
Shuningdek, kollektiv boyitmaning ajralishini
reagentlarning desorbsiyasidan keyin ammoniy nitrat
bilan aralashtirish vaqtiga bog‘ligligi o‘rganildi (2-
jadval).

Tajribalarda aralashtirish 15 min dan 60 min gacha
davom ettirildi. Ammoniy nitratning sarfi 2,5 kg/t (2-
jadval).

15-30 min aralashtirish natijasida galenit to‘liq
so‘ndirilmaydi va xalkopiritning flotatsiyalanishi
yomonlashadi. 45 min aralashtirilganda esa qoniqarli
natijalarni olish mumkin.

Qo’rg’oshinmisli boyitmani amoniy nitrat bilan
aralashtirishda muhit pH ni o’rganish tajribalari
kalsiylangan soda eritmasini qo’shish orqali o’rganildi.
Tajriba natijalari ishqoriy mubhitning hosil qilinishi
selektiv flotatsiyaga salbiy tasir qilishini ko’rsatdi. pH
6,4-8,2 da misli boyitmadagi qo’rg’oshinning miqdori
25,7-28,9% bo’lsa, pH 8,9 bu miqdor 38,1% gacha
keskin ortib ketdi.

Bu holatni qo’rg’oshin minerallarini so’ndirish uning
yuzasidan ksantogenat ionlarini nitrat ionlari bilan siqib
chiqarilishiga bog’ligligi orqali tushuntirish mumkin.

pH kichik qiymatlarida Pb; (POy),hosil bo’lishi
ogibatida qo’rg’oshin-misli boyitmaning ajralishi
qiyinlashadi. Galenitni so’ndirish pH 8,2 dan katta
bo’lmaganda amalga oshirishi kerakligi aniqlandi.
Galinitni so’ndirish 45 min davomida yuvilgan kollektiv
boyitmani ammoniy nitrat bilan aralashtirib, keyin
asosiy flotatsiya va misli boyitma to’rt marta tozalashda
olib boriladi.

Misli boyitmani qo’rg’oshinsizlantirib ajratish mis
minirallarini ~ sianidlar ishtirokida so’ndirish va
qo’rg’oshinli  minirallarni  ko’pikli mahsulotga
flotatsiylash orqali amalga oshiriladi. Misli boyitmani
qo’rg’oshinsizlantirish tajribalari sianidning 0,2-0,8 kg/t
sarfida olib boriladi. Reagentlarning ta’sirlashish vaqti 5
min. Qo’rg’oshinni qo’rg’oshinli boyitmaga ajralishi
qo’rg’oshinsizlantirish operatsiyasiga nisbatan 77,6%.
Misli boyitmadagi qo’rg’oshinning miqdori 1,25%
gacha kamaydi.

Shunday qilib, qo‘rg‘oshinli boyitmani ammoniy
nitrat qo‘shib mis qo‘shimchalaridan tozalash jarayoni
o‘rganib chiqildi va flotatsiyaning optimal tartibi
belgilandi: qo‘rg‘oshinli boyitmani natriy sul’fididi
eritmasi bilan 15-20 min yuvish, keyin misni ammoniy
nitratning 2,5 kg/t, butil ksantogenatning 30 g/t, T-80
ning 40 g/t sarfida flotatsiyalash tavsiya qilindi.
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UCMNMOJIb3OBAHUE ANNTIOMOCUITUKATHBIX NMOPOO
B NMPOLUECCE MNONYYEHUA NCKYCCTBEHHbIX
OBJINUOBOYHbIX MOPUCTBIX MATEPUAIIOB

KOHycoB M.HO., npodeccop kadeapbl «TEXHOMOrMsA CUNMMKaTHbIX MaTepuanoB, peakux u bnaropogHbix MeTtannoB» TawXTW, gokT.
TexH. Hayk; Bab6aeB 3.K., joueHT kadeppbl «XvMMYeckne TEXHONOTMU» YPreHYCKoro rocyAapCTBEHHOTO YHMBEPCUTETA, KaHA. TeXH.
Hayk; MaTtyaHoB LLLK., goueHT kadbeapbl «XumMmuyeckme TeXHONMOrMmMy» YPreH4YcKoro rocyaapCTBEHHOrO YHUBEPCUTETA, KaH. TEXH. HayK;
KypssoB 3.M., foueHT kadpeapbl «XMmMmnyeckme TEXHOMNOMMM» YPreH4cKoro rocyAapCTBEHHONO YHUBEPCUTETA, KaHA. TEXH. HayK

© KOHycoB M.IO., Babaes 3.K., MaTyaHos LL.K., Kypsizos 3.M. 2014 r.

Magqolada alyumosilikatli kon jinslari va shisha kukunini qo’llab g’ ovakli qoplama materiallar olishga oid tadqiqot
natijalari keltirilgan. Tadgiqotlar natijalariga ko’ra “bazal’t-shisha kukuni” tizimida bazal’t miqdorini (mas.%) 30-50
gacha shisha kukunining migdorini 50-70 gacha qilib olgan holda ishlov berish haroratini 850-875" C oraligda qilib
olib namunalar zichligini 630 +1350 kg/m3 oraliglarda olish mumkinligi va bu jarayonga ishqoriy oksidlar ta'siri ko 'r-
satilib o’tilgan.

Tayanch iboralar: tabiiy xom-ashyolar zaxiralari, tabiiy resurslar, qoplama materiallar, bazal’t, shisha kukuni,
qayta ishlash harorati, issiqlikga bardoshlilik, yonishga bardoshlilik, tayyor mahsulot olish jarayoni, bazal’t tolasi ish-
lab chiqgarish, bazal’t qurulish materiallari.

Research for the production of facing materials in the basalt-waste glass system is provided in this article. Based on
experiment findings possibilities of production of 630 1350 kg/m’ containing 30-50% of basalt (weight %), 50-70% of
waste glass (processing temperature 850-875 °C) are identified. The impact of R,O on qualitative characteristics of
yield production process is shown.

Key words: natural raw material reserves, natural resources, facing materials, basalt, waste glass, processing tem-
perature, heat resistance, refractory property, yield production process, production of basalt fiber, basalt construction

materials.

VY36ekucTaH pacronaraet OOJIBIIMM 3amacoM IpH-
ponHoro cbipbs [1]. OgHUM U3 TaKUX NPUPOIHBIX pe-
cypcoB siBisieTcst 6a3anbT. B HacTosiiee Bpemsi 6a3anbT
UCTIONB3YIOT KaK ChIphE IS 1eOHs, MPOU3BOICTBa Oa-
3aJIbTOBOTO BOJIOKHA (Ul TPOW3BOJACTBA TEIUIO3BYKO-
N30JIIUOHHBIX MaTepHalioB), KAMEHHOTO JIUThbSI U KH-
CJIOTOYTIOPHOTO TOPOILKA, a TaK)Ke B KauecTBE HAroJI-
HUTENS UIs OeToHA. ba3anbTOBBIE CTPOUTENBHBIE MaTe-
pHasbl OTIMYAIOTCS XOPOIIMMH 3KCILTyaTalHOHHBIMU
XapaKTepUCTHKaMH, Oiaromapst KOTOPBIM HX IIMPOKO
HCIIONB3YIOT B CTPOUTENLCTBE. biiaronaps Takum cBOM-
CTBaM, KaK €ro TEpMOYCTOHYHMBOCTb, OTHEYNOPHOCTh
(BbLIEpKHBaeT TemnepaTypy cebime 1500 °C), ero uac-
TO WCHOJB3YIOT B Ka4eCTBE 3alUTHI OT MOXapoB, IIy-
MOTIOTJIOMICHUS! U TEIUIOM3O0JSILMH, a TaKXke 0azainbTy
MIPUCYIIN TAKHE CBOMCTBA KaK XMMHYECKast CTOMKOCTh K
BO3JICHCTBUIO LIEJIOYEH M KUCIOT, YyCTOMYMBOCTbh K HC-
THPAHUIO, 3KOJIOTUYHOCTh, MPOYHOCTH, JOJTOBEYHOCTH
" T.1. B mocienuue roasl B Y30eKUCTaHE HaIa)KEH BEI-
ITycK 0a3aJIbTOBBIX BOJOKOH. OJTHUM M3 EPCIIEKTHBHBIX
HalpaBJICHUI HCIIONB30BaHUA 0a3anbTa SBISIETCA €ro
IIPUMEHEHNE B KAueCTBE HAINOJIHUTENS B COCTaBax MC-
KyCCTBEHHBIX OOJHMIIOBOYHBIX MaT€pHUasoB.

B cOBpeMEHHOM CTPOUTENBCTBE CO3JaHHE 3KOHO-
MHUYHBIX U MaJIOYHEPro€MKHUX CTPOUTENHLHBIX OOJINIO-
BOYHBIX MAaTEpUANOB Pa3IHUYHOrO (HYHKIMOHAJIBLHOTO
Ha3HAYEHUs SIBISIETCS BAXKHOH HAYYHO-TEXHHYECKOH
3aJadeii.

Cpenu OONHMIIOBOYHBIX MAaTEpUAIOB, MOIYYCHHBIX
CIEKaHWeM Npu O0XKHre, OCOOBI MHTEpEC BHI3BIBACT
JIEKOPaTHBHOE IMEHOCTEKIIO, KOTOPOE, SIBISISICH IeTepo-
TeHHOM CHCTEMOH, COCTOSIIEH U3 CTEeKIIa, KpUCTaJUINde-
cKuX (a3 M ra3o-BO3MyIIHONH CMECH, OKA3bIBACTCS BECh-
Ma yZoOHOW MOJENbHONH CHCTEMOM NMpH MOJIY4YEHUH 00-
JUIIOBOYHBIX MaTEepHaOB C TOPHCTOW M IUIOTHOH
cTpykTypoil. Tak, mpu MHUHHMH3AIHUHA Ta30BOH (a3el U
YIUIOTHEHUH CTPYKTYPBI NMEHOCTEKIa MOXKHO MOIYYIHTh
CHeY€HHOE CTEKJIO M OOJMIIOBOYHBIC MaTEpHaIbl HA UX
OCHOBE, a NIPH BO3PACTaHUH B CTEKJIE KPUCTAIUINYECKUX
a3 - CTEKIOKpUCTAIIMYECKHE OOJIMIIOBOYHBIE Marte-
puaisl. [Tpy onTuMHU3anMy MOPOBOI CTPYKTYPHI B YCIIO-
BUSIX TUIYIIEHHS, KOTOpasi BIOJHE MPOTHO3MpYEeMa BBU-
JIy YpE3BBIYAHO OOJIBIIION MOBEPXHOCTH pasneia (a3 B
MIEHOCTEKJIE, HAIMYHS OCTATOYHBIX U BHOBb 00pa3oBaH-
HBIX (ha3, a TaKKe MPHUCYTCTBUS B CTEKJIE MHUKpOmobOa-
BOK KpacHTeJIel, MOKHO TTOJIyYUTh IIEHOCTEKIIO C TIOBBI-
IICHHBIMU (PU3NKO-MEXaHUISCKUMH cBOWicTBaMu [2-3].

VYKazaHHBI NOAXOJ IO3BOJIAET B paMKaxX OJHOH
TEXHOJIOTHYECKON IETIH, C HEKOTOPHIMH N3MEHEHHSAMH B
anmaparypHoM o(QpOpMIICHHUH, CO3J]aBaTh OOJIUIIOBOYHbIE
Marepuaibl Kak ¢ BBICOKOIIOPUCTOH, TaK U C IUIOTHOM
CTPYKTypo#l (C OroBOpKOil, 4TO B MaTepuaje MOTYT
OBITh MHKpPO- W HaHOpa3MepHble Hopbl). Ha mepBblit
B3[JIAJ] BONPOC TOJIYYEHHUS TOPUCTO-TUIOTHBIX JIeKOpa-
TUBHBIX MaTEpUAIOB SBISETCS YHCTO TEXHUYECKUM BO-
MIPOCOM, 3aBHCAIIMM TIJIaBHBIM 00pa3oM OT cOCTaBa
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1600

aKcnepI/IMeHTLI MPpOBOJUINCH Ha COCTaBax INHUXT

1400 L1350 1375 1S90 B CHCTEME «CTEKJI000ii-0a3anbT» Npu pasHbIX CO-

1200 | ] OTHOIIEHUSAX B LIMXTE CTEKIO00S UM TOPOJIHI, a

980 102 TaKKe U8 Pa3IMuHBIX YPOBHEH COJEp)KaHMs Ie-

2 1222 : e : & 10%-pactaop KOH JIOUHOTO KOMIIOHEHTA, BBEIEHHOIO CBEPX MACChI
g

& 630 635 642 £ OHNAOH (0% mopomkoB (puc. 1). CymecTBeHHOE yBEIHUYCHHE

400 -

200

pacteop, 1:1)

0 10%-pacteop NaOH

IUIOTHOCTH MaTepuana (puc. 1a) BeI3BaHO TpexIe

BCETO HU3KUM COZEPKAHUEM CTEKI000s U reTepo-
19 + .

nuddysueit noHoB K~ B crékiax cucrembl Na,O-

0 T

a) 50% crekrnobon, 6) 60% cTeknobon,
50% GaszanbT 40% 6asansT
Tobx=875 °C To6%=860 °C

B) 70% cteknoboit,
30% GaszanbT
To6x=850 °C

Puc. 1. OcHoBHble nokasaTtenu nofy4yeHuss nopucTtoro matepuana B

cuctTeme «CTeknobom - 6asanbT»

[IUXTHI, TEeMIIEPAaTypHBIX PEXHMOB, NMPUMEHEHUS HH-
TEHCUPUIUPYIONHNX H00aBOK U T. I. B peanpHOCTH 00-
JUIIOBOYHBIE MaTEpHaibl YacTO 3aHUMAIOT IIPOMEXKY-
TOYHOE ITOJIOKEHNE MEKIY COOTBETCTBYIOIIUMHU OCHOB-
HBIMU TPYINIIaMH, YTO HAIUIO OTpaKEHHE B Ha3BaHUU
STUX MaTepUajoB: MEHOCHUTAII, MOPOKPEMHE3UT, CTEK-
JIOKEPAMHT, CTEKJIOKPEMHE3HUT, MEHOCTEKIO, SYCHCTas
KepaMuKa u T.1.

B cBere BbINIECKa3aHHOTO, TECOPETUYECKOW 0a30ii
MOJYYCHUS! CHHTE3UPYEMBIX OOJIMIIOBOYHBIX MaTepua-
JIOB C MOPUCTON M IJIOTHOH CTPYKTYpOH SIBISIOTCS Ha-
YUYHBIC U MIPAKTUYECKHUE PE3YIIbTATHI B 00JIACTH MTEHO00-
pa3oBaHUs B MUPOIUIACTHYECKUAX CHIIMKATHBIX CHCTEMaX
Y BCITYYMBAHUS aIFOMOCIHIIMKATHBIX PACILUIABOB MPUPO-
HOTO MHHEPAIBHOTO CBHIPBS M TEXHOTEHHBIX OTXOZOB, a
TaK)KEe HAyYHO-TEXHHYECKHE pe3yJbTaThl B 00JacTh
CHHTe3a OOJIMIIOBOYHBIX MAaTE€PHalOB U3 TIYLICHHBIX
CTEKOII.

B kayecTBe OCHOBHOTO CBIPbSI PACCMOTPEHBI CTEKIIO-
00l TapHOTO CTEKJa pazIMyYHBbIX LBETOB, OazanpT Cyi-
TaH YBaiickoro MectopoxacHus Pecnyomuku Kapakain-
nakucTad (tabn. 1). Ha ocHOBe aHanm3a jmTepaTypHBIX
JAHHBIX CBOWCTB MEHOCTEKOJI CHCTEMBI «CTEKIIOOOM-
0a3aibT» TMPHUHATHI OMBITHBEIC COCTaBHI MUXT [4-6], Ha
KOTOPBIX TPOBEPSUICS ABYXIIECTOYHOW APPEKT MmyTEM
BBEJICHHUS B COCTABBI CMECEH KOHIIEHTPUPOBAHHOTO BOJI-
Horo pactBopa NaOH m KOH wmmm pactBopa cmeceit
STUX THAPOKCHJIOB.

Ca0O-Si0O,, osHeprusi aKTHBAalMUM KOTOPOW elle
CUJIbHEE TMOBBIIIACTCS W3-32 BBICOKOH BSI3KOCTH
cTeKJIoMacchl. BechbMa MHTEpPECHOW SIBISIETCSl CH-
Tyanusi, KOTr/ia B IOpU3yeMOH crcTeMe He cpaba-
THIBAIOT HU TEOMETPUYCCKUH (akTop paamyca
voHa, HU camoauddysus noHoB Na' B cTekie
cucteMbl Na,O-CaO-Si0O,. Tak, MIOTHOCTH IIe-
HOCTEKOJI CHCTEMBI «CTEKJI000# — 0a3anbT» MpPU MOBBI-
IIEHHOM COJepKaHuU CcTekno00s (75%), MOTydIEHHBIX
npu T o6, =860°C, mossimaercst ot 630 no 1375 kg/m3,
korga Bmecto 10% KOH cBepx Maccel cyXux KoMIo-
HeHTOB BBOJMIH 10% NaOH (puc. 1. 6).

[Tpy MOBBIIEHHOM COJIEP)KAHUH B IIMXTE CTEKIO00s
B IMEHOCTEKJIE COOTBETCTBEHHO YBEJIWYHMBAETCS COJEp-
)kanue okcuaoB CaO u MgO. YkazaHHOE 00CTOSATENb-
CTBO, BEPOSITHO, CIIOCOOCTBYET CHHMXCHUIO aKTHBHOCTH
1oHoB Na' B pOJICTBEHHON MM CHCTEME M YILIOTHEHHIO
Matepuana. W3BecTHo, uto Kod(¢umueHt mupdysun
Dy, B crékiax cucremsl Na,0-Ca0-Si0, Ha HECKOIBKO
MOPSIKOB MEHBIIE, YeM B CTEKIax cucTteMbl Na,O-Si0,
[6].

BmecTe ¢ TeM npUMEPHO OJMHAKOBBIH YPOBEHb CO-
JepxaHusi B 6azanbre u creknoboe L MeO (Me = Ca,
Mg) (tabs. 1) mpu NpuMEepHO OAMHAKOBOM COOTHOIIIE-
HUM Oasanbra M CTEKI000s B IIUXTE OOYCIIOBIHMBAET
HUBEJIMPOBaHUE dPEKTa MOJABICHUS aKTUBHOCTH IIle-
JIOYHBIX HOHOB KajHs B CTEKJIE CO CTOPOHBI TPYIII
MeO. VYBemnuenue coaepxkanusa B neHocrekie KO,
BHOCUMOTO ¢ 0a3ajIbTOM, B HEKOTOPOU CTEMEHH CII0C00-
CTBYET Pa3BUTHIO MPOIIEcca, CXOAHOTO yXKe ¢ caMoau-
¢dy3ueit nonoB K B cucreme K,0-CaO -SiO,. Beposr-
HO, 3TUM U O0OBsAcHsaeTcs aHanorms Ha HMK-cmexrpax
CTPYKTYPbl TMEHOCTEKON C J00aBKOW THIPOKCH]IOB
NaOH u KOH [7].

OTMEYeHHOE BBIIIE CXOJCTBO CTPYKTYPHBIX H3MEHE-
HUH B TMCEHOCTEKIAX CHCTEMBI «CTCKIO00M-0a3anbTy»

coctaBa 55% crek-

Tabnuual | ;0609 u 45% OGa-
XUMUYECKMNI COCTAB UCXOAHBIX KOMMOHEHTOB 3ajbTa,  BBUIBIICH-
veix  UK-cnekrpo-
METpHUEH,  MOXHO
CripbeBoii Copnepxanne 0KCHI0B, Mac. % 0OBSICHUTE BBIPAB-
MaTepua - Fe,Out HUBAaHHUEM DJHEPIruu
SlOz A1203 FeO Ca0 MgO NaZO K20 i aKTHUBaIlUU Hpouec-
coB auddysun wmo-

Crexnoboit 71,3-72,7 2,0-3,80 0,1-0,40 6,0-6,7 3,4-4,1 13,5-15,5 0-0,8 - + +
HoB Na' u K" B amto-
MOCHJIMKAaTHOM pac-

BbazansT 49,60 11,80 10, 32 12,00 4,66 4,67 4,34 2,53

njaaBe. A B OTHOIIIE-
HUU CKOPOCTH Kak
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Lporry ercanne

4000 3500 3000 2500 _ 2000 1500 1000 500
nu.'I“oBDE'(“(‘Ju fex- 1}

| - ¢ do6aekoli 10% NaOH; Il - ¢ do6aekoii 10% KOH

Puc. 2. CHuMOK anekTpoHHon mukpockonuu u UK cnektpo-
CKOMMM NEeHOCTEeKIa CUCTeMbl «CTekrnobon-6asanbT» cocra-
Ba 55% C6 u 45% B3 npu Toex. = 875 °C ¢ pob6aBkon 10%
NaOH (x25)

camo-, Tak u reteponuddysun nonos Na' u K B crekne
JTAHHOTO COCTaBa IPEBAIMPYIOIINM OKa3bIBAETCS T'eO-
MeTpuiecknii Qakrop, T.e. pamuyc HoHa. bmaromaps
MEHBIIEMY pajnycy W OOJbIIeil MOJABMKHOCTH HOHA
HaTpHs, POLECCHl 00XKHUTa 1 MOPU3ALUY IIPH BBEICHUH
B coctaB muxThl NaOH uHTEeHCHUIUPYIOTCS, B Pe3yIlb-
TaTe 4ero CTaHOBHTCS BO3MOKHBIM IOJTyYSHHUE ITEHOCTE-
KOJ C pa3BUTOW MOPOBOH cTpyKTypo#t (puc. 2). Pacuér
M306apHO-M30TEPMHUUYECKOro oTeHnuana AG'r B HHTEp-
Baje Temnepatyp 1100-1200 K mokasain, 4ro peaxmus c
yuactreM Na,0-Al,0;3-6Si0, u NaOH sBnsiercs sHepre-
THUeckH Gomee BhIroAHON (AG’r = - 1125 Kkan/mons),
yem peakmus ¢ ydactuem K,O-AlO5;6Si0, u NaOH
(AG’t = - 480 xxan/moms) Peakums ¢ ywacTHeM
Na,0-3Ca0-6Si0, u NaOH xapakrepusyercs AGY = -
38 kkan/mons [8].

B ycnoBHAX MacCHBHOCTH TNEPBUYHBEIX HMOHOB Na',
YK€ HaxOMSIIUXCS B COCTaBe CTEKJa, Oiaroiaps HonxaB-
JISIFOILEMY MX aKTMBHOCTH 3()(EKTY CO CTOPOHBI OKCHJIOB
CaO u MgO, Bo3HHMKaeT BO3MOXXHOCTb Ipoliecca, Noa00-
Horo camomuddysun uonos K’ B cucreme K,0-CaO-
SiO; [9].

Takum 00pazoM, BoIpoc o HonydeHn P PEeKTHBHBIX
OOJIMIIOBOYHBIX MaTEpUaIOB C TOPUCTOM M IUIOTHOM
CTPYKTYPOIl MOKET OBITH CBE/IEH K BOIIPOCY 00 MHTEHCH-
¢$ukanuy QU3NKO-XMMHUYECKHUX IIPOLIECCOB B PE3YJIbTATE
KOMITJIEKCHOTO HCIOJIb30BAHUS AJTFOMOCWINKATHBIX I10-
POX U CTEKJIO00sI, YCKOPEHHSI B3aMMOJACHCTBUS KOMIIO-
HEHTOB MCXOJHOTO CBHIPBS IIPH MEXaHOAKTHUBALIUH, & TaK-
JKe M3MECHEHHS Xapaktepa TuQy3un B CTEKIIE O] BO3-
JICCTBUEM LLIENOYHOM Cpefbl, CO3JaBaeMOM IBYMs pa3-
HBIMH BUAAMH LIENOYHOIO KOMIIOHEHTa. [Tpuuém Ha cro-
COOHOCTh TOTO WJIHM JPYroro HIEJIOYHOrO KOMITOHEHTa
MOHW)KaTh WJIM TOBBILATH IUIOTHOCTh MEHOCTEKON OKa-
3BIBACT BIUSAHHUEC P HaKTOPOB (COACPKAHUE CTEKIIO00s,
U T.I.), BapbUpysl KOTOPHIMH MOXKHO IOJy4aTh OOJIHMIIO-
BOUYHBIE MaTepUalibl KaK C MOPUCTOH, TaKk M C IUIOTHOU

CTPYKTYpOIl.
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WCCNEAOBAHUE U3BNEYEHUA XKEINE3A
N3 LWWIAKOB rAlIOrEHOAMMOHUNHBIM

CNnoCOBOM

CamapoB A.Y., Ha4y. oTA. marmcTpaTtypel Tawl TY, kaHA. TexH. Hayk; QpHasapoB M., 3aB. nabopatopuen «O'’zGEORANGMETLITI»,
KaHA. TexH. Hayk; CaHakynoB Y.K., conckatenb kadenpbl «Metannyprua» Tawl TY

O ’zbekiston Respublikasi metallurgiya korxonalarida yig’ilayotgan chiqindilar tarkibidan foydali elementlarni
ajratib olish magsadida galogenoammoniy tuzlaridan foydalanilgan holda laboratoriya sharoitida ilmiy-tadgqiqot ishlari
olib borildi. Olib borilgan ilmiy tadgiqotlar natijasida O zbekiston sharoitida birinchi marta bu usul bilan tashlandiq
shlaklar tarkibidan sof holdagi temir elementini ajratib olish texnologik jarayoni va apparatlar sxemasi yaratildi.

Magqolada olib borilgan tadqiqotlarning qisqacha nazariyasi, labarotoriya sharoitida shlaklarni kuydirish uskunasi
va shlaklarni qayta ishlash uchun taklif etilayotgan texnologik sxema keltirilgan.

Tayanch iboralar: ammoniy ftorid tuzi, shlak, kremniy oksidi, regenerasiyalash.

On the purpose for seporating beneficial elements in laboratory condition from composition of amassed wastes in a
way of using galogenomony salts numerous scientific works have been done in metallurgy manufactories of Uzbekistan.

In Uzbekistan condition pure iron element is seporated first time from composition of refuse slags and according to
this way the technological process and apparatus scheme were created of from results of scientifically study.

In the following article briefly theory of scientific researching and technological scheme for recycling slags are

shown.

Key words: Salts of ammonium chloride, slag, silica, regeneration.

Meramnypriudeckoe IMPOU3BOACTBO TEXHOJIOTHUYCCKU
CONPOBOXKIAETCS] 00pa30BaHUEM 3HAYUTEIBHOTO KOJHYe-
CTBa PA3NIWYHBIX OTXOAOB, Aocturaromux 30% oT BBIMyC-
ka cranu. Oko10 80% M3 HUX COCTaBJISAIOT IIJIAKH, @ OKOJIO
20% mnpuxomuTcs Ha MBUTM M Mpoune oTxonsl. Haxorute-
HHE IIJTAKOB HAHOCHT HEBOCIIOJIHUMBIN YIIEpO OKpYIKaro-
nieli cpezie U3-3a MPOHUKHOBCHUS B MOYBY M TUAPOCHEPY
HMOHOB TSDKEJBIX METAJUIOB M APYTHX TOKCUYHBIX BEIIICCTB.
B cBsi3u ¢ 3tHM pa3paboTka peHTA0ETHHOW TEXHOJIOTUH
repepabOTKHY IUTAKOB SBISICTCS BEChbMa aKTyaIbHOM.

[

CA0QQOOGO QD)

Puc. 1. YcTaHoBKa Aana o6Gxwura wnakoB: 1 - LUNUHAP 13 He-
pXxaBetoLLen cTanu, 2 - CTeKnNsHHas nocyaa, 3 - TeH, 4 - HaBecka,
5 - koHpeHcaTop Ans cbopa (NH4)2SiFs , 6 - ynosutenn, 7 -
KpblLLKa A5 OrpaXaeHns 30H, 8 - hunbTp

[IInaku MEIHOTO MPOW3BOACTBA, MOIYYaEMBIE MOCIE
U3BJICUEHHUS MEIM, COZAEp’KaT JOBOJBHO 3HAYMTEIBbHOE
KOJIMUECTBO KeJe3a U €ro COeANHEHUM.

[maxu mpeacTaBiIs0OT co0OK MaTepHuabl CIOKHOTO
XMMHYECKOTO BEIECTBEHHOTO M (a3oBOrO COCTaBa, B
KOTOPOM CyMMapHOE COJiepKaHHe jKele3a HaxoAuTCs B
npenenax 18-40%. B cBsi3u ¢ 3TUM LUIaKK SIBISIFOTCSI
JIOTIOJTHUTEIBHBIM UCTOYHUKOM IOJTy4eHHs xene3a. Ho B
TO K€ BpeMsi nepepaboTKa IITAKOB SIBISIETCSI CIIOXKHOU
3ajadeil, Tak KaK NMPHUCYTCTBYET B HUX JKEJIE30 U JpyTrHe
COIYTCTBYIOIIME MaTEpHaIbl HAXOAATCS B BUAE XUMUIE-
CKUX COEMHEHUH M CIIABOB, Pa3INYAIOIINXCS 10 XUMH-
YECKHUM CBOMCTBaM (B3aMMOJICHCTBUH C KHCIOTAMH).

B 3KOHOMHUYECKOM OTHOLIEHHH BBIACICHHUE XKee3a 13
IIJJAKOB MPEJCTaBJIsIeT MHTEPEC B COBPEMEHHOW MeTall-
JIyPTUYECKO# MPOMBINUICHHOCTH Hateil PecryOnuku.

ITo TexHOIOTMYECKON CYIIHOCTH HamOoiee ONU3KUM
K MpeyiaraeMomMy OOBEKTY M300pETeHUs! SIBISETCS CIIO-
co0 oTzmeneHHs KPEeMHHs M JKele3a TaJlOTeHOAMMOHHH-
HBIM CIIOCOOOM.

Crioco6 3akmoyaercs B 00paboTke mniaka (ropu-
CTBIM aMMOHHEM C HENbI0 00ECKPEMHHMBAHHS IIIAKa C
MIOCJIEAYIONIEH pereHepanuei UCIoIb3yeMOro pearcHTa.

Bo MHOrmx uccienoBaHUsIX Uil OTAEJICHHS JKele3a
HCII0JIb30BaH XJIOPUCTBIM aMMoHMi. IIpouecc nporekaer
npu temneparype 370° C. HemocraTkoM H3BECTHOTO
croco0a SBIISETCSl FHEPro€MKOCTh TpoLiecca, TaK Kak s
HOJTy4eHHs Kejle3a HeoOXOAMMO ABYKpaTHOE INpoBexe-
HHUe 00KuTa CHavana (PTOPUCTHIM aMMOHHEM, 3aTEM XJIO-
PHUCTBIM aMMOHHEM.
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Lenpbro HaCTOSILETO MCCIIENOBAHUS SIBISIETCS ITOJTyde-
HHUE METAJUIMYECKOTO JKele3a MyTEM OYHCTKH €€ OT Jpy-
T'MX KOMIIOHEHTOB C IOMOIIBIO O0’KHTa 1 TUIAaBKH XKeJe3a.
OO6pazoBaBmyecs: IIJJAKK B OCHOBHOM COCTOSIT M3 CIIIa-
BOB JK€Je3a C KPEMHHEM H JPYTHX COCTaBISIOMUX, U
yZAaneHne KpeMHHS SBJISETCS OCHOBOW JAHHOTO IPOIIEC-
ca. YKa3aHHas IIe7b AOCTUTACTCS TEM, YTO HM3BIICUCHHE
XKenesa U3 [UIAKOB MPOBOIAT IMyTEM 00xura ¢ pobasie-
HUEM cold (TOPUCTOTO aMMOHHUs. DTOPUCTBIA amMMoO-
HUM, B3aMMOJEHCTBYS C KpeMHHEM, 00pa3yeT JIETKOJIeTy-
YHe COCNUHEHHs], KOTOpbIE CyOIMMHUPYIOTCS MPU TEMIIe-
patype 320-3400 C. KommyectBo (TOpHIa aMMOHHS
nmoadupaeTcss MO CTEXMOMETPHH TaK, YTOOBI XBaTHIIO
TOJIBKO Ha Pa3JI0KEHHE OKCH/a KPEMHHUSL.

Amnmaparypa Juis 00XHra IIUIaKOB JTOJDKHA OBITH MOJ-
HOCTBIO TepMeTH3upoBana. s sToi menm ObuT coOpan
ammapat (puc. 1) ams oOura, KOTOPBIA COCTOUT W3
CTaNIFHOTO peakTopa, (ap(opoBoll YamIKH U CHCTEMBI
ynoBurenei-konaeHcaropoB. Konnencarop (5) mis c6o-
pa (NHy4)2SiFg 0bu1 cHaOXEH crienuanbHON Meperopo-
KOW JUI NPENOTBPAILCHUS OCHIIAHUA I'eKCadTOPOCHIH-
KaTa aMMOHHS B 00E€CKPEMHUBAEMBIH MPOAYKT, & YJIOBH-
Tenb (6) Al yNaBIMBaHMS aMMHaka 0Opa3oBaBIIErocs
TI0 PeaKIHu:

SiO+6NHF=(NH,4)2SiFs+4NH;+2HO

Haecky mmaka (coctaB %: 33-35 —SiO,; 35-40
Fe,0;; 10 A1,05) nomectinu B ¢appopoBylO Hamky,
00ABIIIM TIO CTEXUOMETPHUH COJIA (PTOPHCTOTO aMMOHHUS,
IIMXTOBAJIH, MIOMECTHWIIN B CTAJIBHOW PEaKTOp M BBIAEP-
XKHWBaIM B TCUCHHE 33JIaHHOTO BPEMEHH IIPH 3aJaHHOU
Temrepatype. Peaktop cHaOkEH ra300TBOAHON TPYOKOii.

B pesynpraTe peakumu BBIOEISIETCS aMMHUAK, KOTO-
pBIii ToTINIONIAaeTCs B pacTBope ynoButeseM. CTerneHb
pearupoBaHusl ONpeAesIn 1Mo u3MeHeHHo pH cpensl
pacTBOpa-NOIJIOTHTENST M MNPEKPaIIeHHEM BBIICICHHS
aMMHAYHOTO Ta3a.

[To oxoHUaHMN BBIAEIEHUS Ta3a anlapar OTKIIOYHIHN,
TIOJYYEHHBIH OTapoK H3MENbUYMIH, OTICIHMIM >Kele30 ¢
MIOMOIIPI0O MarHWTHOM CeTapariuy, BBIICTUBIINECS Mar-
HUTHBIC (ppaKIiy OTOATN Ha TUIABKYy [1].

[Ipwn npoBeeHNH pabOT PELIEHBI CIICIYIOIINE 3a1auH:

- OIIpeeIICHbl TEXHOJIOTHYECKUE PEKUMBI IIpoLiecca;

- OTpEJICNICHBI BBIXOJ] JKEIe3a U CTENEHb PereHepanum
¢dbTopua aMMOHWUS;

- COCTaBJICH MaTepualibHbIA OallaHC IMPeaIoKEeHHOM
TEXHOJIOTUH;

WWINAK NH4F

I

LMXTOBKA

- Meyb BCKPLITUSS ——— a3kl NH3H20—l

cybrumaums

YnaenvsaHne

MarHutHas [ecybrmmaums
cenapauws
j—M—J l NH4OH
M. dhpakuys | @MMuaqHoe <—1
Kexun ocaxzeHme
XBOCTbI { cunbTpoBaHMe,
Fe ’l
98.9% MaTOYHMK ocafok
Si02
BbINapka
] Cywuka
NH4F-HF

Mpokarnka t -800° C

I".M. Si02
99.8%

Puc. 2. MpuHuunManbHaa TexHornormyeckasi cxema nepepa-
60TKM WnakoB

- 00CyXIeHBI HKOJOTHYECKHE ACHEKTHI IPEIIOKEH-
HOU TEXHOJIOTUH.

[IpuBeneHO omnmcaHne anmmapaTypHOH CXEeMBI Iepepa-
OOTKM TEXHOTEHHBIX OTXOJIOB C MCIIOJIb30BaHUEM (pTopo-
AMMOHMMHOM TEXHOJIOTMH, KOTOpas BKIIOYAET CyXO0€
oboraleHne ¢ pereHepyeMbiM areHToM. Ha ocHoBaHmu
IIPOBEJEHHBIX HCCIEAOBAaHUI IIPEUIOKEHA TEXHOJIOIHYe-
CKas cxeMa nepepaboTKH TEXHOT€HHBIX OTXOIOB (pHC. 2).

OCHOBHBIE BBIBO/JbI:

1. PazpaboTana TEXHOJIOTHS OTIEICHUS KPEMHHS M
JKeJiesa TalOreHOAMMOHHMHBIM CIOCOOOM W3 IIUIAKOB,
MIPUMEHEHHE KOTOPBIX YMEHBINAET BPEMSI OTPAaOOTKH U
yIIydIIaeT SKOJIOTHIO OKPYKaloIIeil Cpepl.

2. UccnenoBaHusIMU YCTAaHOBIIEHO, YTO JI€HCTBUEM
conmu (hTOpUCTOr0O aMMOHHSI HA IUIAKH MPOWU3BOIIIOCH
nX 0OECKpPEMHMBAHME, IPH 3TOM JKEJE30, CBSI3aHHOE C
KPEMHHEM OUHIIIAETCS.

3. Takke yCTaHOBIIEHO, YTO JEHCTBHEM MarHUTHOI
cenapaiuu OTIAENIAETCS JKeJIe30 OT OCTalbHBIX COCTaB-
JISOIIUX, TJIaBKy MOKHO TPOW3BOJUTH HAa MHIYKIHMOH-
HOH I1€4H C HETbI0 MOJTy4eHHsI TOTOBOI MPOIYKIIUH.

Cnucok numepamypbl:
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KOHBEMEPHbIN TPAHCMOPT U TEHAEHLUN

EFrO PA3SBUTUA

LWaxomxaes J.LU., gou. kad. «opHas anektpomexaHuka» Tawl TY, kaHa. Tex. Hayk; AHHakynoB T.XK., 3aB. kad. «opHas anekTpome-
xaHukay» Tawl TY; Xak6epauneB A.Jl., acc. kadh. «'opHas anekTpomexaHuka» Tawl TY; prawes J.3., marnctpaHTt Tawl TY

Magolada konchilik korxonalarida katta hajmdagi
texnologiyalarining asosiy zvenosi hisoblanadigan konveyer transportini

to g risida ilmiy mulohazalar keltirilgan.

kon jinslarini qazib olish va tashishning ilg’or
rivojlantirish va qo’llash istigbollari

Tayanch iboralar: davriy uzluksiz texnologiya, tasmali konveyer, yuk oqimi, konveyer unumdorligi, goplama tog’

jinsi.

The article considers the issues of improvement and prospects of application of conveyor transport as the main link
and high technology production and transportation of rocks with large volumes.
Key words: circle flow technology, belt conveyer, flow of loading, productivity of conveyer, overburden rocks.

OmHuM W3 MyTel MOBBIIICHNS YKOHOMAYHOCTH pado-
TBl KapbepoB  SBIACTCA INPUMEHEHHE LUKJINYHO-
norouHoit TexHoioruu (LIIIT). Ilepexox oT HUKIMYHOM K
HIIT ropubix paboT 000CHOBaH paboTamMH psija U3BECT-
HBIX KPYIHBIX y4€HBIX. [103TOMY IUKIMYHO-TIOTOYHAS U
NOTOYHAs TEXHOJIOTHH pa3paboTKU Ui TepeMeLIeHUs
TOPHOW Macchl Ha OTKPBITHIX paboTax sBJIAIOTCS HanOO-
Jee mnepcnekTuBHeIMU. Tak, Hampumep, B OAO
«Y30EeKKyMHp» OCYIIECTBISICTCS] peaju3anusi HHBECTH-
LMOHHOTO TpOeKTa, Onaromaps KOTOPOMY COBEPILICHCT-
BYETCSl TEXHOJIOTUYECKUH MPOLECC 3a CUET BHEAPEHUS
IUKJIAIHO-TIOTOYHOH TexHoyoruu [1].

[Tpu GonbLIMX TPy30MOTOKAX OJHUM M3 IIPOTrPECCHUB-
HBIX BMJOB TpPaHCIOPTa, OOECIEUUBAIOLUIUX BBICOKYIO
IIPOU3BOJUTENIBHOCTD, SBISIETCS KOHBEMEpPHBIM TpaHC-
nopt. B coBpeMeHHOM NpPOHU3BOJICTBE KOHBEHEPHI SIBIISI-
I0TCS HEOTHEMJIEMOM YacThIO TEXHOJOIHMYECKOTO IIpo-
1ecca, OHU PEryJIMpyIOT TEMIT POU3BOJICTBA, OOecIeyu-
BalOT €r0 PUTMUYHOCTb, CIIOCOOCTBYIOT ITOBBIIICHHIO
TIPOM3BOANTEIHHOCTH TPy, TIO3BOJISIIOT PEIlaTh BOIPO-
Chl  KOMIUIEKCHOH  MEXaHW3allid  TPaHCHOPTHO-
TEXHOJIOTHYECKHX ITPOIIECCOB.

KonBeliepHplil TpaHCIIOPT MOJIy4aeT CBOE NajbHEM-
iee pa3BUTHE Ha TPAHCIIOPTUPOBAHUH MSTKUX BCKPBIII-
HBIX TIOPOJI B COCTaBE POTOPHBIX KOMILJIEKCOB.

Oco0EeHHO aKTyalbHBIM BOIPOCOM SIBIISIETCSA CO31a-
HHE KOHBEHEPOB JUIsl TPAaHCIIOPTUPOBAHUS KPYITHOKYCKO-
BBIX CKaJIBHBIX I'py30B. [yl TpaHCIOPTUPOBaHHS CKallb-
HBIX TIOPOJ M PYA €ro Lelecoo0pa3HO HCIOJIb30BaTh C
MIOMOIIBI0 MOIIHBIX CAaMOXOJHBIX MOOWJIBHBIX T'POXO-
THJIBHO-IPOOMIIBHBIX arperatoB (TIPOU3BOJAMTEIHLHOCTHIO
He Menee 4000 t/h). DTo mo3BosseT OCYIIECTBUTH MOJ-
HyI0 KOHBEHEpH3alHrIO TPAHCIIOpTa OT 3a00€B 10 mpuéM-
HBIX YCTPOUCTB (000oTaTHUTEIhHBIX (haOpHK, OTBATIOB).

B Hacrosiee BpeMs HAKOIUIEH 3HAYUTENBHBIA OIBIT
IPOEKTUPOBAHMS U IKCILIyaTallMM JICHTOYHBIX KOHBEle-
PpoB.

Yucno ycraHaBIMBAacMbIX Ha OTACIBHBIX INPEINpPH-
STHUSIX JICHTOUHBIX KOHBEHEPOB 3aBUCHT OT TEXHOJIOTHYE-

CKOH CTPYKTYpPBI ¥ MOIITHOCTH TPOU3BOJICTBA U COCTABIIA-
€T OT HECKOJIbKHX EJMHHUIL 10 HECKOJIBKUX JECSTKOB.

Pa3BuTHe KOHBEWEPHOrO TPAHCIIOPTA CONMPOBOKAACT-
Csl CO3/1aHMEM M OCBOEGHHEM TEXHOJOTMYECKUX CHCTEM C
KOHBeHepaMy OOJIBIION JUTMHBI U MOILITHOCTH, OCHAIIICHH-
€M KOHBEWEpOB BHICOKOIPOYHBIMH M H3HOCOCTOMNKHMH
JICHTaMH, TOBBIIIEHHEM HaJ&XHOCTH pabOThl B pa3indy-
HBIX KIIMMAaTHYECKUX W TOPHOTEXHUYECKHUX YCIOBUSIX.

HanGonpmrass B MUpOBOil IPaKTHKE MPOU3BOIUTENb-
HOCTb JICHTOYHBIX KOHBEHEPOB JOCTUTHYTa HA YTOJIBHBIX
paspe3ax ['epmanuu, rae 3KCITyaTUpyIOTCs KOHBEUEPHI ¢
nerroii mmpuHOi 3000 mm, TPOM3BOIUTEIHHOCTHIO,
npesbimaromeii 30000 m*/h pa3peIXIeHHOI MacChL.

B nacrosiniee BpeMsi MOLIHBIMU KOHBEWEpaMu IIPUHS-
TO CYHTATh KOHBEHEPHI C MIPOU3BOAUTENHHOCTHIO OT 2000
10 40000 t/h.

OCHOBHBIM TIPUHIIMHOM, IOJO)XEHHBIM B OCHOBY
MOIIIHBIX JICHTOYHBIX KOHBEHUPOB, SIBIISIETCS 00ecreyeHne
HaWIy4lInX YCJIOBHH pabOThl KOHBEHEPHOW JICHTHI, Tak
KaKk KOHBeliepHas JieHTa — HauOonee aedUIUTHAS U
JOpOTO  cTosmiasi 4YacTb KOHBeWepa. Tak, JieHTa
coctaBmsier 40-50% Bcell mepBOHAYATBHOM CTOMMOCTH
KOHBeHepHOU YCTaHOBKH. IToaTOoMy BOIIPOC
JIONTOBEYHOCTH JICHTHI SIBIISICTCS ONHHM M3 OCHOBHBIX.
IIpobnema neHT Bc€ emie oOCTaércss BakKHeHIIed B
KOHBEHEPHOM TPAHCIIOPTE.

Jiist HeTSDKENBIX YCIOBUiT pabOThl BO3MOYKHO HCIOJb-
30BaHME JIGHT Ha MPOYHOW CHHTETHYECKOW OCHOBE, LIS
nepeMelIeHHsT KPyITHOKYCKOBBIX TIOpOJ U pyZ OyAyT U B
JIaNIbHEHILIEM PUMEHSTHCSI pE3HHOTPOCOBBIE JICHTHI.

JleHTOUHBIE KOHBEHEpHl UMEIOT IJIMHY Ha OAWH CTaB
1o 10 km, ckopocTh nBY>KeHHS JIeHTHI 1010 m/s U mupu-
Hy JeHTH A0 3,6 m. Ha Kypckolt MmarHuTHOM aHOMaMuu
paboraer MomHas KOHBEHEpPHAs JIMHUS MPOTSHKEHHO-
cTeio okono 14 km, Bxmrouaromas 11 meperpy309HBIX
MYHKTOB M NpeAHa3HadeHHas AJsl TPaHCIIOPTHPOBAHUS
PYAbI U3 Kapbepa Ha 00oraTuTeNnbHy0 (hadpuKy.

B pamkax peanmmsanumu, ykasanHoro Beime, B OAO
«Y30eKKyMHp» TPOEKTa, PHOOPETEHbl OCHOBHBIE TEX-

O'zbekiston konchilik xabarnomasi Ne 3 (58) 2014
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HOJIOTMYECKHE JITHUU KOHBEHEPHOT0 TpaHCIopTa olmien
npoTshk€HHOCTEIO cBbie 14000 m u npyroe obopynosa-
HUE.

B Mapoxkko mist nocraBku ochaTHON pyast Ha 000-
raTuTenbHyl0 (PadpuKy OSKCILIYyaTHPYIOT KOHBEHEpHYIO
JUHAIO TPOTHKEHHOCTBI0 OKosIo 15 km, cocrosmyio u3
4yeThIpEX KOHBEHEpOB. JleHTa KOHBeliepa pPe3nHOTPOCO-
Bas mupuHoi 1200 mm.

Oupmoit «Kpynm» (PPI') uzrorosnena nuausg u3 11
JICHTOYHBIX KOHBeHepoB o0miel nmporshkéHHocThio 100 km.
CpenHerosioBass NpPOU3BOAUTEIHHOCTh JUHUM 10MIH t,
HUIMpUHA pe3nHoTpocoBoil seHTs! 1000 mm, ckopocTh
nBmxeHus 4,5 m/s.

Pazpaborana xonseliepHas nmuaus OPI" — Hunepnan-
ITBI IPOTSDKEHHOCTRI0 206 km, KOTOpas TpaHCIOPTUPYET
pyay Pypckoro mpowmsbliuieHHoro paiiona. IlpousBoau-
TenbHOCTH cucTeMbl 7200 t/h, CKOpOCTB JIEHTHI 5 m/s.

MaructpanbHele KOHBeHepsl mMeroT mupuHy 1400-
3000 mm. J{ns TpaHCIIOPTHPOBAHUS TSDKENBIX IOPOA U
PyZ KOHBEHEpBl OCHAILIAIOTCS OJATIUBBIMU U TUPIISTHI-
HBIMH POJHMKOOIIOpaMH, IPUBOJHBIMH OapabaHamu ¢
MOBBIIICHHBIMA KO3()(UIIMEHTAMH CIETUICHHS C JICHTOM.
DJeKkTpoobopyI0BaHHE OTBeYaeT TpeOOBaHHSAM sl pa-
0OTBI KOHBEHEpOB Ha OTKpbITOM Bo3ayxe. Co3maHbl Ha-
JIEXHBIE CPEICTBA aBTOMATHYECKOTO KOHTPOJIS, Ollepa-
TUBHOTO YIIPABJICHHUS M PEryJHpOBaHUs pabOTHI JUIMH-
HBIX KOHBEHEPHBIX CHCTEM.

MN3yuenne onbiTa SKCIUIyaTalUMd KOHBEHEPHOIO
TPAHCIIOpPTa TOKa3aj0, YTO HAWOOJBINEEe YNCIO JICHTOY-
HBIX KOHBEHEPOB OHKCILTyaTUPYETCSl HAa INPEIIPHATHIX
MIPOMBIIIICHHOCTH CTPOUTENBHBIX U HEPYAHBIX MaTepHa-
J10B. 1Ipu 3TOM KOHBEHEPHI C NPOU3BOJUTEIBHOCTBIO 10
50 t/h cocrarstoT nogaisitoiiee 60apIUHCTBO (70%), a
C TIOBBIIICHHOM MPOM3BOANUTENBHOCTHIO (Oomee 250 t/h) —
10% o6mero konunuectBa. Okono 70% koHBeiiepoB nme-
10T JuIMHY 10 50 m.

Boree monoBUHEI BCeX 9KCIUTyaTHPYEMBbIX JICHTOYHBIX
KOHBEHEPOB — TOPH30HTAIBHBIC U ITOJIOTOHAKIIOHHBIE (710
10°). Tonbko 3% W3 HUX UMEIOT YrOJ HAaKJIOHA, NPEBBI-
LIAIOUIUIM YroJ TpeHus Ipys3a o JEeHTy. B mmpokux mnpe-
Jleax M3MEHSIOTCS mapaMeTphl JieHTs (mmpuHa 150-800
mm, ckopocth nBkenus 0,1-3,5 m/s). ¥V 92% konseiie-
POB M3 OOIIEro 4mciia CKOPOCTh ABWXKEHHUS JICHTHI CO-
cTaBisieT 70 2 m/s, Hauboyiee PacIpOCTPaHEHHAs! CKO-
pocts 1,1-1,6 m/s (41%).

V3kumu nentamu (muprHoit 1o 800 mm) ocHaleHb
83%, a mupokumu (1000 mm u 6oree)- 17% koHBelie-
poB[2-3].

YBenuuenne 00BEMOB Trpy3omepepabOTKH  AeiaeT
HEOOXOZMMBIM TIOBBIIICHHE IPOW3BOAWUTEIBHOCTH JICH-
TOYHBIX KOHBEWEPOB, HYTO JOCTHTACTCS yBEIHICHUEM
IIMPHHBI JICHTHI, ONTUMHU3annel e€ mpouis U MOBBIIIe-
HHeM ckopocTu. Haubosee yacTo yBeMuMBaIOT MIMPUHY
JICHTBI, OZJHAKO 3TO CBSI3aHO C POCTOM KOHCTPYKTHBHBIX
pa3MepoB 3IIEMEHTOB KOHBEHEPOB, 3aMEHON POJIMKOOIIOP
W IpyTUX JeTanei, C pOCTOM KalHTAIOBIOKEHHH.

OntuManbHeli TPOQUIBE JIEHTHI MOXKHO TOJYYHTh
pu TPEXPOJIMKOBOW OIOpE YBEIMUYEHUEM YIJIa HaKJIOHA

o

OOKOBBIX POJIMKOB B mpenenax 35-50° U yMceHbIICHHEM
JUIMHBI cpepHero posmka B npenenax (0,22-0,32)*B, rae
B — mmpuna nentsl. 3menennemM npoduins JeHTH MOX-
HO TIOBBICHTH NPOW3BOJUTEIFHOCT KOHBEHepa IMpUMep-
HO Ha 20-25% moO CpaBHEHMIO C HOPMAJIM30BAaHHBIMHU
BEIMYMHAMHU. B HOBBIX KOHCTPYKIMAX JICHTOYHBIX KOH-
BEHepoB M3MEHEHHE NpOQMIs yKe MIPEIyCMOTPEHO M
MOATOMY HENb3s PAaCCUUTHIBATH HA BO3MOXHOCTh JaJlb-
HEWIIero CyIIeCTBEHHOTO MOBBIIIEHUS] HMPOU3BOIUTENb-
HOCTH.

Cokpal€HHas JJIMHA CPEAHEr0 POJIMKA POJIMKOOIIOP
TIOJIOKUTEIBHO OTPaXKaeTcsl Ha 3arpy3ke MOAIIMITHUKOB,
OJTHAKO TPeOyeT pa3INIHBIX TUIIOPa3MEPOB POJIHKOB.

YBenmuueHne CKOPOCTH JBHIKCHUS JICHTHI SIBIISIETCS
9KOHOMHUYECKH 3()(PEKTHBHBIM PEIICHHEM, 3TO MOITBEp-
KIAETCS] TEOPETHYECKUMH HCCIECIOBAaHUSIMH M TPAKTH-
koit. [IprMeHeHHe BBICOKMX CKOpocTeil (Oomee 5 m/s)
YBEIMYMBACT IPOM3BOANUTEIBHOCTE KOHBEWEPOB IpU
COXpPaHEHMU F€OMETPUYECKUX Pa3MEPOB U YPOBHs KalH-
TaJIbHBIX 3aTPaT, CHIXKAET y/ENbHBIC JABICHUS OT Ipy3a.

IIpoBeiéHHBIE HEKOTOPBIMM aBTOPAMU TEOpPETHYE-
CKHE HMCCIICIOBaHUsI YK€ Al OCHOBAHUS ISl OpraHu3a-
II1Y, TIOKa B 9KCIIEPUMEHTAIILHOM TOPSJKE, TPAHCIIOPTH-
POBaHHU KyCKOBOTO I'py3a CO CKOPOCTBIO 710 20 my/s.

[Ipu Maoi CKOPOCTH IBYKESHUS JICHTHI H Macce Kyc-
KOB Tpy3a YIPYTOCTb CHCTEMBI OTIOp HE NMEET OOJIBILIOTO
3HaveHus. [Ipn GONBIIMX jke CKOPOCTSX W KPYIHBIX pa3-
Mepax KyCKOB Pa3IndHe MEXIy KECTKUMH U YIPYTUMHA
OIOpaMy 3HAYUTENBHO. MOXHO KOHCTaTHpOBATh, YTO
JUIL TPAaHCIIOPTHUPOBAHUS KPYIHBIX KyCKOB TIpy3a IpU
OOJIBIINX CKOPOCTSIX ABMKEHUSI JICHTHI CO3/1aHKE YIIPYTo-
CTH OIIOp, MOAJCPKUBAIOIIMX JICHTY, CTAHOBHUTCS HE0O0-
XOAUMBIM.

Bosnukaer psin npo0Giiem, TpeOyomuX NalbHEHIIero
UCCJIEZIOBaHMUs, TAKUX KaK IUIABHOCTH JIBMDKEHUS TOTOKA
rpy3a (TaBHBIM 00pa3oM KyCKOBAaTOr0) M €ro JUHAMHYe-
CKOE€ BO3JICHCTBHE HA AJIEMEHTHI KOHCTPYKIIMM KOHBelie-
POB WM JONTOBEYHOCTH POJIMKOBBIX OTIOP M JICHTEI.

Bonpmme macmTaObl TOPHBIX MPEIIPUSTHIA, BO3pac-
Taromas yOuHa, a BMECTE C 3THM M PacCTOSHUS TPaHC-
TIOPTUPOBAHUS SIBIISIIOTCA XapaKTEPHBIMH OCOOEHHOCTS-
MH Uil OTKPBITBIX paboTr Omrbkaiiniero Oymaymiero u Oy-
IyT B OCHOBHOM OIIPEEINATh OOBEMBI IEPEBO3OK U Mapa-
METpPbI KAPbEPHOT'O TPAHCIIOPTA.

Tak, MuHepasbpHO-ChIpbeBas 0a3za HaBowmiickoro rop-
HO-METaJUTypTUYECKOT0 KOMOHMHATa XapaKTepH3yeTCs
JaTbHEHIINM 3HAYUTEIbHBIM YBEIWYEHHEM TIJTyOUHBI
ropusix pabot. Hampumep, rimyouna kapeepa MypyHTay
Ha 01.01.2013 r. cocraBnger 555 m, B 2025 r. mpeBBICUT
735 m, B 2035 r. coctaBut 950 m [4].

CrnencTBueM pocTa TITyOWHBI Kaphepa SBUTCS YBEIHU-
YEHHUE BBICOTHI NOABEMA TOPHOM MACChl IO MOBEPXHOCTH.

Brawane 2011 r. Ha xapeepe MypyHTay BBEAEH B
skcruryaranuo HoBbl koMmiieke HIIT-pyna B cocrase
KpyToHaknoHHoro koHBeiepa (KHK); MobunbHoro apo-
OWJIBHO-TIEPETPY304HOTO IYHKTa; OTPY304HO-CKIIaJICKO-
ro kommiekca. KHK umeer BeicoTy moabéma pynsl Ha
270 m mox yrimom 37°. B Hacrosiee BpeMs IO BBICOTE

Toprsit
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KPYTOHAKJIOHHOTO TPAHCIOPTUPOBAHUSI W TPOM3BOAM-
tenpHOCTH (3500 t/h) KHK sBnsercs kpymHeWmmm B
MUPOBOU TOPHOPYIHON IPAKTHUKE.

OOmuMHN  XapakTepHBIMH TEHACHIMSMH Pa3BUTHUS
COBPEMEHHBIX KOHCTPYKIHH JICHTOYHBIX KOHBEHEpOB,
TaKAM 00pa3oM, SBISIOTCS:

- MUpOKast YHU(PUKAIWMA Y370B U 3JIEMEHTOB KOHCT-
PYKLIHHU Ha OCHOBE CO3/1aHUs 0a30BBIX OJIOKOB;

- OJIOYHBII MPUHIUIT KOMIIOHOBKH NPUBOAHBIX CTaH-
114178

- 3HAUYUTENBHOE IIOBBIIICHUE CKOPOCTU JBHIKCHUS
neHTsl (4-5 m/s ans mon3emHbIX U 8-10 m/s 1 OTKpBI-
TBHIX paboT), MOIITHOCTH TIPUBO/IA;

- BO3MOXXHOCTb TTOJIyYEHHsI HECKOJIIBKUX CKOPOCTEH
JIBIDKCHUS B OJTHOM IIPUBO/IC;

- WCIIOJIb30BaHWE YHU(PHUIUPOBAHHOTO TPHBOAA IS
JICHT PA3TUIHON IINPHHEI,

- CO3J[aHUE TIPHBOJIOB C aBTOMATHYECKUM PETyJIHpO-
BaHMEM CKOPOCTH JICHTHl B 3aBHCHMOCTH OT (akTHUe-
CKOM IPOU3BOAUTEIBHOCTH;

- TepexoJl K TOJHOM aBTOMAaTH3aIlH YIIPABICHUS
KOHBeWepaMu sl TTOBBIMICHUS HAAEKHOCTH M YIIPOIIe-
HUSI UX OOCIY)KMBaHHs B TSOKEIBIX YCIOBHUSIX IKCILTyaTa-
LMK

- CHWDKEHHE MAacChl U YMEHbIICHHE ra0apuTHBIX pa3-
MEpOB KOHBEHEpOB 3a CUET OOJIErY€HHBIX KOHCTPYKIMH
Y3JI0B U 3JIEMEHTOB;

- TIOBBIIICHUE IPOM3BOAUTEIBHOCTH MyTEM BBIOOpA
Hanbolee paIOHANEHOW (DOPMBI TPY30HECYIIETO 3Jc-
MEHTa KOHBEHEPOB.
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XAPAKTEPUCTUKA MACCUBOB U TEXHOIIOTUA
PASPABOTKU MECTOPOXAOEH OBJIMLOBO4YHOIO

KAMHA

MaxmyaoB A.M., 1.0. AOLEHT Kadeapbl «ANEKTPOTEXHMKA, SEKTPOMEXaHUKa 1 anekTpoTexHonoruny HITW, kaHa. TexH. Hayk

Magolada massiv darzliligi tizimi yo ‘nalishining azimutal rivojlanishi va tarqalishi qonuniyatlari, tosh bo lakligi
bo yicha konni baholash va kon ishlarini olib borishni rivojlantirish yo nalishini tanlash metodikasi, tosh bo’laklarini
qazishda ishlab chiqarish texnologiyalari, tog’ jinslariga buzish uchun ta'sir etish usullari va metodlari, hamda mexani-
zatsiya vositalarini tanlash bo yicha olib borilgan tahliliy tadqiqotlar natijalari keltirilgan.

Tayanch iboralar: qoshin tosh, marmar, massiv, darzlilik, bo’linish tekisligi, tosh bo’lagi, mustahkamlik, tosh ar-
ralash qurilmasi, tosh kesish mashinasi, qazib olish texnologiyasi, maydalanish yo 'nalishi, maydalanish energiya yig u-

vchanligi, kuch.

The results of analytical research of distribution patterns and development the azimuthal direction of rock jointing
systems arrays, methods of deposits evaluation on blocking and choosing the optimal direction of mining development,
technology of processing the rock excavation, methods and ways of influence on the rocks, as well as a choice of mecha-

nized auxiliaries given in this work.

Key words: ornamental stone, marble, array, rock jointing, wall of rupture, block of rock, resisting power, stone fuse
installation, boring machine, recovery process, direction of destruction, energy of destruction, effort.

AHanmu3 paboT, MOCBANIEHHBIX BOMPOCAM H3YYCHUS
TeHEe3HCa, pa3MEIIeHUs H 0COOCHHOCTEH MECTOPOKICHHIA
OOJHUIIOBOYHOTO KaMHs, TPEIIUHOBATOCTH W OJOYHOCTH
MAacCHBOB MECTOPOXKICHHH, pPa3pabOTKH MPOIECCOB H
TEXHOJIOTUH OTKPBITBIX TOPHBIX pabOT Ha Kapbepax 00-
mmnoBounoro kamast H.H. Anomrensko, H.T. Bakka, A.A.
Bapcxkoro, I'.B. berukosa, FO.I'. Kapacesa, A.l1. Kocona-

noBa, H.A. MansiueBoii, A.M. Opnosa, B.P. Paxumosa,
B.B. Pxesckoro, O.b. CunensankoBa, B.H. Cupenko,
M.M. Yecnokosa, U.b. lllnaiina u apyrux paboT moxa-
3aJ, YTO PELIEHHE BONpPOCa NPUMEHEHUs ONpeNeIEHHON
TEXHOJIOTUH OOBIYHBIX PA0OT Ha Kapbepax OOJIUIIOBOY-
HOTO KaMH$ B 3HAYMTEJIbHON MEpe 3aBUCHUT OT XapakTe-
PUCTHK MacCHBa W IPHUHATBHIX CIOCOOOB MOATOTOBKU
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6710K0B K BbIeMKe. [Ipu pemennu Bompoca o BeIOOpeE Or1-
TUMAaJIBHOTO CII0C00a ITOATOTOBKH OJIOKOB K BBIEMKE TEep-
BOCTEIIEHHOE 3HA4YE€HHE HMEIOT (H3UKO-TEXHHUECKHE
CBOICTBA IIOPOJ] M CTPYKTYPHOE COCTOSIHUE MacCHBa.

TpeboBaHue K COXpPaHHOCTH OJIOKOB, MaccWBa M WX
(dopMe TpenoIpeIeNiI OCHOBHYI0 OCOOEHHOCTh TEXHO-
JIOTHU A00BIMM OJOYHOTO KaMHS IIPU MOATOTOBKE €ro K
BBIEMKE, T.€. pa3pylIEHHE MOPOJbl TOIBKO B ONMpENCIEH-
HOW IUIOCKOCTH.

ITox pykoBoacTBoM akagemuka B.P. Paxumosa rpyn-
Mol y4€HBIX MOCTOSHHO BEIYTCS Hay4HO-HCCIIEH0Ba-
TEJILCKUE PA0OTHI 10 PEIICHHUIO 3a/1a4M aHAIUTHYECKOTO
HCCIIEIOBAaHNS 3aKOHOMEPHOCTEH paclpesieNieHuss U pas-
BUTHS a3UMYTaJIbHOTO HAlpaBJICHUS] CHCTEM TPEIMHOBA-
TOCTH MacCHBOB.

AHanu3 pe3ynbTaToB NMPOM3BOACTBECHHON AEATEIBHO-
CTH TIPENNpPUATHA KaMHEZOOBIBAIOIIEH OTpacid Tpo-
MBIIIJICHHOCTH ITOKA3bIBAET, YTO, HECMOTPS Ha HAIW4HE
Pa3HOOOpa3HBIX CPEACTB MEXaHU3ALMHU H CIIOCOOOB J10-
ObIuM Ha Kapbepax, SKOHOMU4YecKast ((PEeKTUBHOCTD Ka-
KJIOTO UX HUX HE3Ha4yMTeNnbHAa. B Hacrosiiee Bpems B
peciyOnuke pa3paboTka MECTOPOXKAECHUN MpaMopa, rpa-
HUTA, J]a0paJoOpUTa U JPYTHMX MaTepuasioB OCYIECTBIA-
€TCs C TOMOIIBI0 Pa3HOOOPA3HBIX CPEICTB MEXaHU3AIINH,
Croco00B M METO/IOB pa3pyllIeHHs TOpHbBIX mopoxa. Ha
MecropoxaeHusx Cesacaii, TacOynak, Yapkecap u JIsu-
rap oTOolKka IpaHUTHBIX OJIOKOB OCYILIECTBISIETCS KOH-
TYpHBIM IIITypOBBIM OypOB3pHIBHEIM criocobom. Mpa-
MopHBIe MecTopoxaeHus ['asran, Hypara, 3apbann, Ok-
caif 1 ip. 0TpabaTHIBAIOTCS C UCIIOJIL30BAHMEM KaHATHBIX
Ui, 0apoBBIX MaIlWH, THUAPOKIMHBEB M HEB3PBIBHBIX
pa3pyLIaoUIUX CPEACTB U MaTEPHATIOB.

OtcyTcTBHE Hay4yHO-OOOCHOBAaHHBIX PEKOMEHIALUM
Mo OOOCHOBAaHWIO B3aUMOCBSI3H MEXIy IapaMeTpaMu
JI0OBIBAEMBIX OJIOKOB M CTPYKTYPHBIM CTPOCHHUEM MacCH-
Ba, HANpPaBJICHUS Pa3BUTHUSI TOPHBIX PadOT, TEXHOJIOTHH
MIOJITOTOBKH TOPHBIX MOPOJA K BIEMKE Ha Kapbepax U ma-
paMeTpamMy KaMHEPacCIMIOBOYHOTO OOOpYMOBaHUS Ha
KaMHEe0OpaOaThIBAIONINX MPEANPHUATHIAX BEAET K 3HAUH-
TEJIFHOMY CHIKEHHIO 3((EKTHBHOCTH PE3YJbTATOB IMPU
OT[ICJICHUH OJIOKOB U BBITyCKe TLIUT [1].

Hamuuue  Oombiinx  OOBEMOB  BHYTPHCKAILHOM
BCKPBIIIN M TeKTOHMYecknx HapymeHui (I'asran, bepy-
Hu, Hypara, Makpun u ap.) 3aTpyIHSIOT TOATOTOBKY
HOBBIX 3200€B M WHTEHCH(HUKALHWIO TPOU3BOJCTBA JIO-
OBIYHBIX PaboT, TPUBOAUT K HU3KOMY YPOBHIO H3BIIEYE-
HUs 3armacoB u3 Hexp. [Ipum 3TOM Ha MecTOPOXKIEHUSIX
Mpamopa obecIieunBaeTcs BBIX0J OJIOKOB M3 MaccHBa, HE
npesbluaomuil 32% 1 Ha TPaHUTHBIX MECTOPOXKACHUSIX
- He 6onee 40%. 3HaUNTENBHBI TPYAO03aTPATHl B 00BEMBI
OTXOZOB TPH BBHIIOIHEHWH OCHOBHBIX OIEPALM TEXHO-
JIOTHYIECKOTO IUKJIa MOATOTOBKY ITOPOJ K BEIEMKE.

[Tone3nsle nckonaeMble MECTOPOXKICHUS] OOIUIIOBOY-
HOTO KaMHS pa30MBArOTCsl CUCTEMAaMH TPEIIUH MPOI0IIb-
HBIX (cuctema S), monepedHsIx (cucrema (J), TMaroHaib-
HBIX (cucrema D) W NMEpBUYHO-ILIACTOBBIX (cucrema L),
pacrpeseieHie KOTOphIX B MaccHBax MOAYMHEHBI OIpe-
JIeNEHHBIM ~ 3aKOHOMEPHOCTSIM,  PErJlaMEHTUPYHOLIM

o

(dbopMy U pa3MepHBIC XapaKTEPUCTUKH KaMHs, UX COIEp-
JKaHWE B MAaCCHBE OKa3bIBaeT pEUIAloIIee BIUSHHUE Ha
BEIOOp TEXHUKU W TEXHOJIOTHUH BEICHHUS TOPHBIX paboT
[1-4].

Br16op TEXHONOTMH TMOATOTOBKH TOPHBIX IOPOI K
BBIEMKE ¥ HAIIPaBJICHUE PA3BUTHS PaHEE PEIIaIiCh TOIb-
KO HCXOJIs U3 TPYNOEMKOCTH €aMOro packoia. B uccie-
noBaHusx M.M. UecnokoBa [6] u H.T. baku [2] oTmeua-
€TCsl, YTO IUIOCKOCTH, COBIIAJAIOIIME C HAIPABICHUEM
HAMTYYIIIero PacKkoja rPaHUTHBIX OJIOKOB, pacroIararoT-
Cs TMPHMEPHO MAapalICIbHO MPOJOJIBHBIM TPEUIHHAM
MacCHBa.

B pesynbraTe nccieqoBaHuii OBLTIO YCTAHOBJICHO, 9TO
BCEC OCHOBHBIC MECTOPOXKICHUS OOJUIIOBOYHOTO KaMHS
Y30ekucTaHa UMEIT MacTOO0pa3HOE U CIIOWCTOE TENO-
CIIOKEHHUE, a TAKXKE CBOWCTBEHHBIC XapaKTEPHBIC BBICO-
KYIO CTENICHb TPEIINHOBATOCTH C Pa30OUTHIMI HAKIIOHHEI-
MU, BEPTUKAJIBHBIMH U JHATOHATBHBIMA CHCTEMaMH Tpe-
muH. Pa3meps! TpemuH UMEIOT MIMPHHY OT BOJIOCSHBIX
pasmepoB a0 2-10 mm, GOJBUIMHCTBO KOTOPBIX 3aMOJIHE-
HBl BTOPHYHBIM MAaTe€pHajoM M SBISIOTCS IJIOUIABIO
00Jery€HHON 0TOOMKN ¢ HAMMEHBITUMH 3HAYCHHUSIMH CHJI
COIIPOTHUBIICHUSI Pa3pylicHUt0. [Ipu 3TOM yroj majaeHus
HAKJIOHHBIX CHCTEM TPCIIUH COOTBETCTBYET YIUIy Maje-
HUSI MPaMOPHBIX Y TPAHUTHBIX TUIACTOB U COCTABISET OT
300 mo 700 [1, 5].

Tunuzanuss MECTOPOXIEHUN Mpamopa U TIpaHuTa
MIPOU3BEIICHA 10 MPU3HAKY PACCTOSHUS MEXITy HAKJIOH-
HBIMU (TICPBUYHO-IIACTOBBIC — L) TpEIIMHAMH Ha TpPU
TPYTIIBL:

I-rpynma — /, mo 0,5 m;

2-rpynmna — [, = 0,5-2,0 m;

3-rpymmna — [, = 2,0-4,0 m, B Ka)10¥ rpymnre HaKJIOH-
HBIX TPEIIUH OBUIO BBINEICHO TPH MOATPYIIIHI MO TPH-
3HAKY paCCTOSHHS MEXy BEPTUKAIbHBIMH TPEIIMHAMHU:

a—l, 10 2,0 m;

6—1,=2,0-5,0 m;

6—1, 6omee 5,0 m.

Takum 00pa3oM, COTIIACHO THITM3AIMH HAKIOHHBIE
MECTOPOXKICHHUSI MpaMopa 1 TpaHuTa Y30eKHucTaHa OTHO-
cSTCS K Kateropuu 2 0.

B nccrnenoBaHusIX yCTaHOBIICHO, YTO IJIOCKOCTH, COB-
MaJIAloNIMe ¢ HANPAaBJICHUEM HAWIYYIIEro pPackoyia Mpa-
MOPHBIX U TPAHUTHBIX OJIOKOB, PACIOJararoTCs MpUMEp-
HO MapaJuICIIbHO MPOJOJIBHBIM TPEIIMHAM MacCHBa, TPU
ATOM TPYAOEMKOCTh PAaCKAIBIBAHHS, TIPU TIPOYNX PaBHBIX
YCIOBHSX, Ha 72% HIDKE, YeM MPH OTKAIBIBAHUU OJIOKOB
B TICPIICHIUKYJISIPHOM HAIMPABICHUH W JICTACTCS BHIBOJ,
YTO HAINPaBIICHUE Pa3BUTHS 3aXOJKH HEOOXOIUMO OCY-
MIECTBIIATH 10 HAMIPABIICHAUIO a3UMYTa MaJCHUS IPOJO0ITh-
HBIX CHCTEM TpemuH (S), BEICOTa TOPU30HTA OTPAbOTKH
OTIpeNIeNAeTCsl PACCTOSIHUEM HJIM KPAaTHBIM MEXIY Mep-
BUYHO-IIJIACTOBBIMH TpemuHamu (L). IIpu aTom moctura-
eTcsl yBeIHUYeHHE BhIXoAa 070K0B Ha 6-9%. OpueHTanus
HaTpaBJICHUS pa3BUTHS (poHTa 32005 U PPOHTA TOPHBIX
paboT, a TakKe OCHOBHBIC TCXHOJIOTHUCCKUE MapaMeTPhI
pa3paboTKu NPUBEACHBI Ha puC. 1.

Toprsit
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Tabnuua 1| MM MEXIYy TpEeIIMHAMH, IIUPHU-

P 62 o160 Ha pacKposi KOTOPBIX COCTABIIs-

Bbixoz 6110koB M3 MaccuBa B 3aBUCUMOCTH OT Uy, 1 cnoco6a oTGoiku er s=2-10 mm, coxpamemue

Tpemu- pa3MEpHBIX MapaMEeTPOB M MO-

3053;’“' HoBaToc K:;:lqe’lf?;‘ HOIIMTHOCTH  OJIOKOB  KaMHSI

Cnocobpromene- |y 1w | B m | Lom | oowem | ™ M2 | pixoma || AOCTHIACTCS  IOCTENCHHBIM

HHSI OT MACCHBA Groka, UC“B:; , | Oaokos, || YBETWUCHWEM 9HCTA ILIOCKO-

m’ s % cTeil OOHaKEHHS W3BIEKAEMONl

OTIEJNBHOCTH BIUIOTH JIO IIOJI-

Kanriepestas 1 1 25 | <120 | 0425 0-5 26-28 A > A

MauHa HOTO YCTpaHeHHsi €€ CBA3H C
I'uapoxnuHOBas 0,5-1,5 0,5-1,5 0,5-1,5 3-4 0,2-3,0 4-8 30 MAaCCHBOM
bypoxinHoBas 0,5-2 1,5-2 1-2 1-2 0,2-3,0 4-9 28 ) )

TepMopesatie 05-1,5 | 02 | 1,520 | 1620 | 0446 26 32 KCNICPUMCHTAIbHBIMA - 1C-

bypoB3pbiBHas CJIICIOBAHUAMH  YCTAaHOBJICHO,

(mmypoasi- 0,75-4 2-2,5 3-4 16-20 0,5-8 3-9 26-32 4TO NOPOJbl MpaMoOpa U IpaHu-

KO"’%TXPH”) Ta B 1,7 - 2 pa3a nerue packa-

TOOHUKA C ITOMO-

1bio HPC, HPM 0,75-4 2-2,5 3-4 16-20 0,5-8 39 20-40 JBIBAIOTCA B HAIIPaBJICHHUAX

OT60MKa C TOMO- Pa3BUTHS NPOJOJIBHBIX CHCTEM

1BIO KJIMHA Pau- 0,5-3 0,5-3 0,5-3 34 0,8-8 4-8 28-40 TpemuH (S) MO CpaBHEHHIO C

AITLHOTO JIEHCTBHS PpackoyIoM IOPOJbI B HAaIIpaBJIC-

Kanarnas nuna 710 3,5 10 3,5 20-22 20-22 0,4-6,0 0-4 20-40 HUM COBMNANAIONINX PA3BHTHEM

OCHOBHBIE TEXHOJIOTHUECKHE TTapaMeTphl pa3pabOTKH
OJI0YHOTO KaMHs, BbICOTa YCTyna (T0/ycTyIa) ycTaHaB-
JIMBAIOTCSI B 3aBUCHMOCTH OT PacCTOSIHUSI MEXIy Tep-
BUYHO-TUIACTOBBIMU TPEIMHAMH C YYETOM TEXHUYECKHX
BO3MOXKHOCTEH CpPE/ICTB pa3pyLIeHus], IPUCYIIAM K pa3-
JIUYIHBIM CIIOCO0aM ITOATOTOBKH OJIOKOB K BhieMke (H = f
(1)), HO He Gomee 10 m, mpeaycMaTpPUBAIOIINM OOecTIe-
YeHHE COXPAHHOCTH OJIOKOB IPH ONPOKHIBIBAHHU €TO,
[IMPUHA OTACISEMOr0 MOHOJIHTA ONPEACIIETCS PaccTos-
HUSIMU MEXY MPOJOJIbHBIMU TpeluHamu (B = (1)), HO
He Oosiee 3 m M ANKMHA pa3padaThiBAEMOro y4acTKa BbI-
OupaeTcs Mexay nonepedHbiMu TpemwHamu (L=f(1,)),
IPY TOM JUIMHA YYacTKa yCTaHaBJIMBACTCS PacCTOSHMS-

Puc. 1. TexHonoruyeckass cxema opuMeHTauum 3a6osi OTHOCUTENLHO CUCTEM Tpe-

MIOTIEPEYHBIX CHUCTEM TPEIIUH
(Q), a B HEKOTOPBIX I'PAHUTHBIX MTOPOJAX OTAEICHUE MO-
HOJIUTOB B TOPU30HTAJIBHOM IJIOCKOCTH B 2-3 pa3a jerde,
YeM pacKoJl KaMHsl AaX€ B BEPTUKAIBHOH IJIOCKOCTH
00JIer4éHHOro packoia 3a c4éT aHU30TPOIUH MacCHBa U
CIaifHOCTH MUHEPAJIOB, CIAraloniyX ero.

Hamu ompernenena BO3MOXKHAsi TeXHHYECKash IPOU3-
BOJUTENBHOCTD IO J0ObIYEe OJIOKOB KaMHS NPH pa3iind-
HBIX CITI0C00aX MOITOTOBKH K BEIEMKE (pHC. 2.).

YcTaHOBNEHB! PAllOHATBHBIE 00JIACTH TPUMEHEHUS
Pa3IMYHBIX CIIOCOOOB IOATOTOBKM OJOKOB KaMHS K BBI-
€MKE U ONTHMAJIbHBIC TEXHOJIOTHUECKHUE NAapaMeTPhl Bbl-
COTa TOPU30HTA, YCTyIa, HOAYCTyma:

- H, nnivHA JMHUM HauMEHBILIEIO CONPOTHUBICHUSA
OTpBIBY,

- W; mmpuHa OTAEeNsAeMOT0 MOHOJINTA,
- B, nnuHa pa3pa0aThIBaeMOro ydacT-
Ka MaccHBa,

- L, pa3paboTKH, a Tak)Ke BO3MOKHBIC
BBIXOZIbI OJIOKOB KaMHs B 3aBHCHUMO-
CTH OT TEeXHHYECKHUX CPEICTB paspy-
IIEHUS W ECTECTBEHHOW TPEUIMHOBA-
TOCTH MaccuBa (Tab. 1).

Takum 00pa3oM, BEIXOJ KaueCTBEH-
HBIX MOHOJUTOB U OJIOKOB KaMHS U3
TOPHON Macchl Ha CIOXHOCTPYKTYp-
HBIX MECTOPOXKIEHUSX BBIIIE CPEAHEH
MPOYHOCTU. AHAJIU3 PE3yNIbTATOB JKC-
MEPUMEHTOB IOKa3bIBAET, YTO IpH
OTIpENETICHNH J]aXKe OJHOI0 U3 IOKa-
3aTesied  TPOYHOCTHBIX  CBOMCTB
(HanpuMep: mpejena IMPOYHOCTH Ha
cXKaThe) TpU BO3JCHCTBUM OTHOCH-
TEJIFHO HAIpaBJICHUS! aHU30TPOIIUH U
CTPYKTYPHOTO  CTPOCHHSI MaccuBa
MOJIYYWJIM OTJIMYUTENbHbIE 3HAYCHHS

wmrH. Cuctembl TpewwH: L-nnactosas, S-npogonbHas, Q-nonepeyHas, - anaroHans- KOJIWYCCTBCHHBIX IOKA3aTCIICH.

Hasi, V;— HanpasneHve pas3suTus 3abos, Vy— HanpasneHvwe passutus (PPOHTa ropHbIX
paboT, Lo,B,Hny cooTBETCTBEHHO ANMHA, LUIMPUHA U BbICOTA OTAEMSAEMOro MOHOMUTa

KomnmvecTBeHHBIE MOKa3aTeNu TIpe-
JieJ1a IPOYHOCTH TIOPOJ Ha CKATUE TIep-
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BenunyvHa npo4yHOCTM KaMHSA NPU pa3NUyHbIX Bugax BO34eNCcTBUN

Ta6nuua 2

IIpeaen npounoctu kamusi, MPa
Ipu cxxaTun IIpu pacTsizKenuu ITpn KOHTAKTHOM pacKoJie
Mep-
Ilepnen- Hep- Hep- Ilepnen- Hepnen- Ilepnen- Hep- Tep- TeH u-
HeHIu- HeHIu- AUKY- neHau- neHgu-
M AMKY- AUKY- AUKY- KYJIsIp-
ecTopo- n KyJIsip- KyJIsip- JISIpHO KyJIsp- KyJIsp-
opona JISIpHO JISIPHO JISIPHO HO
JKIeHHne HO npo- HO 10~ npo- HO IUIa- | HO NHpo-
IJ1aCTO- IJIACTO- normne- nome-
071~ nepey- 071~ CTOBBIM J0J1b-
BBIM BBIM pevHbIM peu-
HBIM HBIM HBIM Tpemu- HBbIM
Tpet- Tpeu- | Tpelu- Tpen- Tpewm- Tpem- HaM Tpewu- HbIM
uam @) | S) | mam @) | ™M @ | o sy | 1AM Q@ L) nam () | ‘pemm
nam (Q)
Mpamop
T"asranckoe MEJIKO- 156 96 126 28 16 21 52 43 4.8
3EpHHUCTBIN
Mpamop
Hyparunckoe | “PY!HO- 122 86 102 23 13 16 48 4.1 47
KpHUCTall-
JIMYECKHUI
Mpamop
Jlxamckoe cpezHesep- 123 45 68 25 9 14 4 3 34
HUCTBII
Mpamop
3apbanzckoe cpenHe — 126 42 66 26 8 13 4.3 3.1 33
3EPHUCTBII
Mpamop
Maxpunickoe | MokO 144 78 96 29 16 19 438 4 4.4
cpenHe -
3epHHUCTHIN
I'panur
TacOymnakckoe | cpernHe — 166 102 128 33 20 26 5.8 44 4.6
3EpPHUCTBIN
I'panur
Jlanrapckoe cpenHe — 204 108 150 41 21 30 6 4.8 5,1
3EpPHUCTBIN
I'panur
Cepacaiickoe | _PoAHE 150 98 124 31 19 25 58 44 5,4
KPYITHO -
3EpHHUCTBIN
TICHAUKYJIIPHO INIACTOBBIM TPEIIMHAM II0 3HAYCHUIO B TpaHuTa C IUIOCKOCTAMH MTPOIOJBHBIX W TONEPEUYHBIX

1,2-1,4 paza mpeBBIIAIOT 3HAYEHHS, ONpPEICIEHHBIE OT-
HOCHUTENIBHO CHCTEM MONEPEUHBIX TPEIUH U OTHOCUTEb-
HO TMPOJOJIBHBIX cUcTeM TpemuH B 1,4-1,54 paza. Ilpu
9TOM TIpeJiell TPOYHOCTH MTOPOABI Ha CKATHE MPEBHIIIACT
IpeJesl IPOYHOCTH Ha pacTsbkeHue B 4,7 pasza, mpenen
MIPOYHOCTU Ha packajibiBaHue B 25,1 pa3a, B CBOIO odye-
penp mpenen TMPOYHOCTH Ha PACTSDKEHHWE IPEBBIIIACT
IpeJeN NPOYHOCTH Ha packansiBaHue B 5,34 pasa. Iloiy-
YEeHHBIE B OKCIIEPUMEHTaX pa3Hble KOJIMYECTBEHHbIC 3HA-
YEHUs] IPOYHOCTHBIX CBOWCTB TOPHBIX MOPOJ IO Pa3iIny-
HBIM HaIIPaBJICHUAM CIOCO0a BO3ICHCTBHSA Ha MAacCHB U
crioco0a pas3pyllIeHUs] TO3BOJIAIOT ONPEASIUTH IUIOCKO-
CTH OTJENCHUs OJOKOB KaMHs C HaUMEHBILINMHU 3HEpre-
TUYECKHMH 3aTpaTaMu Ha pa3pylIeHHE U, COOTBETCTBEH-
HO, HaIlpaBJIEHHE PAa3BUTHS TOPHBIX pabOT OTHOCHTEIHLHO
CHCTEM TpPEIIMHOBAaTOCTH MaccuBa. HamMeHblne sHep-
TeTHUYECKHE 3aTpaThl MPU pacKalbIBaHUH OJIOKOB KaMHS
HaOJIIOat0TCS 110 TIOCKOCTSAM, IPOXOISIIUM ITapalIeib-
HO: JUIl TPaHWTA - MPOJOJIBHBIM, JUIS Mpamopa - Hpo-
JIOJBHBIM M TIEPBUYHO-IUIACTOBBIM CHCTEMaM TPEUINH
MaccuBa. OTHOCHTENBHAS Pa3HOCTh MEXTY IMPOYHOCTS-
MH Ha PackKoil OJOKOB KaMHsI 110 IJIOCKOCTSIM B MacCHBax

CHCTEM TpEIIMH cocTaBisieT B cpeaHeM 12 — 14%, mpo-
JOJBHBIX M TEePBUYHO-TIACTOBBIX 21-34%, B MaccuBax
Mpamopa ¢ IUIOCKOCTSIMH TOTEPEYHBIX W MEePBUYHO-
mractoBbIX 10 —20%.

IIpu dopmupoBaHrK TOOBIYHBIX TEXHOJIOTHYCCKHUX
KOMILICKCOB MUHUMAJIBLHBIC 3aTPaThl TPYIa Ha MMOATOTOB-
KY K BBICMKE JTOCTHTAIOTCS PACIIONIOKEHUEM WX TLIOCKO-

m?/he
3

2.5

TpoRzEoQUTENEEOCTE PACTANA (pack ona)
wh

Mla

0 60 S0 120 150 1BD 210

Puc. 2 3aBucumoctb npousBoAuTenbHOCTM pacnuna

(packona) oT NPOYHOCTM NOPOALI Ha cXKaTue
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Puc. 3. KpuBble 3aBUCMMOCTM yAeNibHbIX 3HeprosarTpar oT
3Hepruu ypapa npu paspyweHuu rpaHuta (1), mpamopa (2),

n3BecTHsAKa (3)

CTeil oTHeNeHus OT MaccuBa (L.H) mapamiensHO pactpo-
CTPaHEHHI0O B MAacCHBE KPYTONAJAIOIIMX HPOAOIBHBIX
TpeuuH (S).

B npornecce sxcniepuMeHTaNbHBIX PabOT MOMy4YEHHBIE
KOJIMYECTBEHHbIC 3HAYCHHs MOoKazaTesed Obuin 0Opabo-
TaHbl cTaHAapTHOW nporpammoii Microsoft Office Excel
U MOCTPOCHBI TPadUKH SMITUPHUCCKUX 3aBUCHMOCTEH, a
TaKXKe OmpeesieHbl KodhuimenTsl Koppesiun. Hrxe
MPUBEICHBI PE3yJIbTaThl HUCCICAOBAHUN DHEPrOEMKOCTH
paspytieHus ot sHepruu ynapa E=f(4) (puc. 3).

Ha puc. 3 mpuBeneHb! rpaduky 3aBHCUMOCTH yIIeIb-
HBIX 9HEpro3arpar pa3pylieHHUs OT SHEPTUH SAUHUYHOTO
ymapa A. 3aBHCHMOCTH XapaKTEepPH3YIOTCS Mapadoimye-
CKMM BHJIOM M SIPKO BBIP2)KEHHBIMH ONTUMyMaMHU BeEJH-
YMH SHEPruy eJUHUYHOTO yIapa, KOJIMYECTBEHHbIE 3Ha-
YEeHUs] KOTOPBIX sl Tpanuta coctasisor 700-900 Dj,
JUTSl MpaMopa M M3BECTHSIKA MPUMEPHO OJHHAKOBO M KO-
nebmotest B npeaenax 300-500 Dj. Ipu sueprum ymapa
HIDKE ONTUMANBHOTO 3HAYCHHS TTyOWHA BHEAPEHHS HH-
CTpyMEHTa B IOPOLY 3HAYHMTEIBHO OOMNbLIC, YeM MpH
paboTe B ONTHMAaJIBHOM PEXUME

HecMmoTpst Ha OTCYTCTBHE B MpaMope SIBHO BBIPaXKEH-
HOM CJIOUCTOCTH, d(PPEKTUBHOCTH PA3PYIICHHUS €ro BO
BTOPOM cCJIydae OKa3ajach B 3HAUHTCIBLHOW CTCIICHU BBI-
re, 4YeM B IEPBOM. Y A€NbHBIE SHEPro3aTpaTsl pa3pyiie-
HUS NOPOJBL, OTACIAEMOM 10 €€ HallJacTOBaHUIO, COCTa-
B 0,25 kW-h/m’, a meprneHaMKy/ISpHO HariacToBa-
HHIO nioposl — 0,6 KW-h/m’.

OCHOBHBIC BBIBOJIBL:

- BCE MECTOPOXK/IEHHsI OOJIMIIOBOYHOTO KaMHs Y30e-
KHCTaHa MMEIOT IIacTOOO0pa3HOE M CIOMCTOE TEJIOCIIO-

-

JKCHHUE, a TaK)Ke CBOWCTBEHHBIE XapaKTEPHBIE BBICOKYIO
CTETIeHb TPEIIMHOBATOCTH C Pa3OWUTHIMH HAKJIOHHBIMH,
BEPTHKAJIbHBIMU U JMAarOHAJIBHBIMU CHCTEMaMH TPEIIVH.
Pa3Meps! TpemyH UMEIOT MIMPHUHY OT BOJOCSHBIX pazMe-
poB mo 2-10 mm, OONBIIMHCTBO KOTOPBIX 3aNOTHEHBI
BTOPUYHBIM MaTEPHAIOM U SBISIOTCS IUIOLIAIbI0 00JIer-
4EHHON OTOOMKM ¢ HAaMMEHBIIMMHU 3HAUYCHUSMH CHII CO-
MPOTUBJICHUS Pa3pyLICHUIO;

- HaKJIOHHBIE MECTOPOXJCHUS MpaMopa U TIpaHHUTa
Y36ekucrana mo onpenenéHHON TUIH3AUK OTHOCSTCS K
KaTeropuu 2 0, C PacCTOSHUSIMU MEXIY HaKIOHHBIMH
(nepBuuHo-1UIacTOBBIE — L) TpemmHamu /,=0,5-2,0 m u
MEXIy BepTUKAIBHBIMU TpemuHamu /,=2,0-5,0 m, GppoHT
pa3BUTHS TOPHBIX PabOT PEKOMEHIYETCs OCYIIECTBISTH
MapauIeJIbHO TIPOAOJIFHBIM CHCTEMaM TPEIIMH MacCuBa;

- TEXHOJOTHYECKHE MapaMeTphl pa3paboTKu OI0YHO-
TO KaMHS ¥ BBICOTA yCTyma (MOAyCTyIa) yCTaHABINBAIOT-
Cs B 3aBHCHMOCTH OT PAacCTOSHHS MEXIy IEpBHYHO-
IUIACTOBBIMM TPELIMHAMH C y4ETOM TEXHUYECKUX BO3-
MOXHOCTEH CpEICTB pa3pylICHHs, MPUCYLIUM K pa3ind-
HBIM croco0aM TMOJArOTOBKH OJIOKOB K BbleMke (H = f
(In)), HO He Oonee 10 m, mpeaycMaTpUBaroIei obecre-
YEHUE COXPAaHHOCTU OJIOKOB TPH ONPOKHIBIBAHHUHU €ro,
HIMPYHA OTJENIIEMOT0 MOHOJIUTA ONPEEIISIETCS] PAcCcTos-
HUSIMU MEK/1y TIPOAOJIbHBIME TpetnHaMu (B = f{(ls)), Ho
He Ooryiee 3 m M JUIMHA OTAENIIEMOTO MOHOJIUTA YCTaHAB-
JMBaeTCsd MEXAY NomnepedHbIMH TpemmHamu (L=f(1,)),
IIMPHHA PACKPOsI KOTOPHIX COCTaBIseT S = 2-10 mm;

- yOpaBi€HHE [AEUCTBHEM pa3pylIAOINX YCHIUMH
OCYIIECTBIISICTCS, PABHOMEPHBIM PACIpeesICHUEM Harpy-
30K U HaNpsKEHUH B MacCUBE CIELMAIBHOM KOHCTPYK-
[Med KIIMHOBHHOTO WHCTPyMEHTa, ero (opMoii u pas-
MEpHBIMH TapaMeTPaMH, a TaKKE CKOPOCTBIO MPHIIOKE-
HHS Harpy3o0K;

- ONTUMAaJbHAasl JUTMHA TPEUIMHBI (PACCTOSHUE MEXKIY
IIITypaMu), co3iaBaeMas 1moJ1 eHcTBreM pabodero opra-
Ha YAapHOTO JIEUCTBHS OT JBYX IIITYPOB, 3aBUCHT OT MO-
IyJIsl yIIpYTOCTH pa3pylaeMoro Matepuana (E), koappu-
muenTta [lyaccona (v), pagmyca mmypa (R), BETHYHHBI
HaIpsDKEHUM YCTOMYMBOTO Pa3BUTHS TPELIMH, Pa3BUBac-
MOT0 Ha IIeKaxX KIMHa, BHyTpH mirypa (P), adhdhexTuBHON
YAEJIbHOM TOBEPXHOCTHOM SHEPTUHU pa3pylLICHUs TOPHOU
MOPOJHI ()).

IlepcrieKTUBHBIM SBJISIETCSI HAIpPaBJICHHE CO3JaHUS
MallMH W MEXaHU3MOB, MPHUHIMI JAEHCTBUS KOTOPBIX
OCHOBBIBAETCSl HAa CTATUKO-AWHAMUYECKHX METO/AX MpH-
JIO)KEHHS Harpy30K Ha MacCHBBI TOPHBIX MOPO/I.
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ONHAMUYECKUE OCOBEHHOCTU NTMOPOOBbLEMHON
CUCTEMbI NOAAYY BPALLATEJIbHO-MOOAKLLEIO
MEXAHU3MA BYPOBOI'O CTAHKA

ToworB B.P., 1n.0. 3aB. kacheapon «3AneKTpoTexHuKa, 3NeKkTpoMexaHuka u anektpotexHonorun» HITW, kaHa. dus-mar. Hayk, OOLEHT;
MymuHoB P.O., cT. npenogasaterns kadeapbl «333» HITW, kaHA. TexH. Hayk

Ushbu magqolada burg ulash dastgohinig burg 'ulash rejimida tebranishlar, titrashlarni jiddiy ravishda pasaytirishni
ta'minlaydigan aylantiruvchi uzatuvchi mexanizmga innovatsion gidravlik uzatishlar sistemalarining prinsipial sxemasi

taklif gilingan.

Tayanch iboralar: Aylantiruvchi uzatuvchi mexanizm, burg 'ulash dastgohi, titrash.

Innovative hydraulic circuit diagram of rotary feed system of the drilling rig is suggested in this article which allows

decreasing the rig vibration level in the drilling mode.

Key words: rotary-and-feed mechanism, drilling rig, vibration.

[oBblIeHNE MPOU3BOAUTEIBHOCTH OYPOBBIX CTAHKOB
CBSI3aHO C MHTEHCH(UKALUEH pexuMOB OypeHHs, 4TO, B
CBOIO 0Yepellb, O'PAHHYEHO BUOPALIMSIMU JJIEMEHTOB Oy-
POBOTO CTaHKa, OCHOBHBIM UCTOYHHUKOM KOTOPBIX SIBJISIET-
cs1 B3auMo/ieiicTBre OypoBOro HHCTPYMEHTA C 3a00€M.

B mpomecce paboTHI cTaHKa ¢ BpamaTenbHO — MOJa0-
muM MexannsMoM (BIIM) marpoHHOro THma ero cram
MIOMHMO TPOJIOJIBHBIX M IOIEPEUHBIX KOJICOaHWH, KOTO-
pble 00yCIaBIMBAIOT €r0 yCTOHYMBOCTD, MOJBEPTACTCS
KPYTHJIBHBIM KOJIEOaHHSAM, ITapaMeTphl KOTOPBIX ONpere-
JISIFOTCSl, B OCHOBHOM, KPYTHJIBHON ECTKOCTBIO ILIECTH-
IPaHHOro IMUHAENd U OypoBOTO CTaBa, a TaKKe DJIeK-
TPOMEXaHUYECKHMH XapaKTePUCTHKaMH IPUBOJIA Bpallia-
tesist. [Ipu aTOM ecni oiHa U3 COOCTBEHHBIX YacTOT -
HaMHU4ecKoW cuctemsl npuBonoB BIIM Oim3ka mmm cos-
MalaeT co CIyYalHOW WJIM JEeTEpPMUHHPOBAaHHOW 4YacTo-
TOW COCTaBILSIIOIIEH CHEKTPa BHEITHETO BO3MYIIAIOILIETO
BO3/ICHCTBUS, BO3MOKHO BO3HHUKHOBEHHE PE30HAHCHBIX
SIBTICHUH, KOTOpbIE€ NMPUBOAAT K MOBBIIICHHBIM Harpys-
KaM, BBIXOAY W3 CTPOSl W TIPEKAECBPEMEHHOMY H3HOCY
3JIEMEHTOB METAJUIOKOHCTPYKIIUH CTaHKA.

Bo m36exanne nompoOHBIX SABICHUNA MALIMHUCT Oypo-
BOI'O CTaHKa BBIHYXJEH pabOTaTh Ha HEpalOHAIBHBIX
pEeKUMaXx MPOXOJKH CKBaXKHUHBI, CHIDKAIOIIUX 3KCILTyaTa-
LUOHHYIO MTPOU3BOANTEIHHOCT CTAHKA.

MHorosneTHre HaOMIOAEHUS 3a JKCILTyaTanuei Oypo-
BBIX CTAHKOB B Pa3HBIX FOPHO-T'€OJIOTHYECKHUX M KIIMMaTH-
YECKHUX YCIIOBUSX C IPOBEICHHEM psiia MCCICIOBAHUN U
N3MEHEHNE 3aMeYaHNH, MPEeIUIOKEHUH U TIOXKEeNTaH|H Top-
HBIX MPEIIPHUATHI AT BO3MOXKHOCTh COBEpIIICHCTBOBATH
KOHCTPYKIMIO CTaHKOB. IIpy OypeHnn B3pBIBHBIX CKBKHH
B CJIO)KHO CTPYKTYPHBIX TOPHBIX MacCHBax OIHHM H3 OC-
HOBHBIX HEZOCTaTKOB, MPUCYINHX IIAPOLICYHOMY CIIOCOOY
OypeHusi, ocTaéTcsl MOBBIICHHAsT BUOpalysi OypoBOro cra-
Ba, YTO BBIHYKIA€T MAIIMHUCTOB JKCILUTyaTUPOBAaTh CTAHKU
Ha peKMMaXx, 3aHIKEHHBIX 110 CPABHEHHIO C MACTIOPTHBIMH.

C NOBBILIIEHUEM YHEPTOBOOPYKEHHOCTH U AWHAMUYC-
CKOIl Harpy>K€HHOCTH IIPHUBOJIA BO3PACTAIOT U DHEPreTH-
yeckue noTepu. Hanpumep, o JaHHBIM aBTOPOB pabOTHI

[18] npu cuimbHBIX BHOpauusix OypoOBOrO CTaHKa JOJIs
SHEPruH, 3aTpauuBaeMoOl Ha CO3/1aHHE MOJIE3HOTO KPYTsi-
IIero MOMeHTa, coctasisieT, 30+50%. B pesynbraTe 3T0-
ro OCTaéTcs HEAOHUCIOJIb30BAaHHON 3HAuMTeNIbHAsl 4acTb
YCTaHOBJICHHOW MOIIHOCTH TIPHBO/IA CTaHKA.

Crienuduka pexxuMoB pabOTHl CTaHKa TpeOyeT pac-
CMOTPEHHSI €ro NPUBOJA HE TOJIBKO KaK HCTOYHHMKA
MEXaHNYECKOH SHEpruH, HO M KaK 3JEMEHTa CTaHKa,
OKa3bIBAIOIIETO pEIIAIONIee BIUSHUE HA BEJINYUHY H
XapakTep OEHCTBYIOIIMX B HEM YCWIMH, HaJACXKHYIO U
JOJITOBEYHYIO paboTy B BUOPOOIIACHBIX YCIOBHSIX JKC-
TUTyaTalyH.

O/HUM M3 OCHOBHBIX PE3epBOB MOBbINICHHS dPdek-
THBHOCTHU pabOTHI OYPOBBIX HIAPOLIEYHBIX CTAHKOB SBJIS-
eTcsl MHTEHCU(UKAUS PEKUMOB OypeHUs, YeMy 3Ha4H-
TENPHO TMPEMNSTCTBYIOT BHOpalMs W JUHAMHYECKUE Ha-
Ipy3KH, BO3HHKaIOUIME B Tpouecce OypeHus. V3BecTHBI
pa3yinyYHBIe YCTPOWCTBA ISl CHW)KEHHS BHOpauuii u -
HaMHUYECKUX HArpy3oK B 3JIEMEHTax OYypOBBIX CTAaHKOB
KaK INNUHICIBHON, TaK W ITATPOHHOH CXEM: CHCTeMa aB-
TOMAaTHYECKOTO YMPABICHUS PEKUMaMH OypeHus mo
YPOBHIO BHOpanui, Haj OOJOTHBIE M HAjA IITAaHTOBBIC
aMOPTH3aTOPHI, CTA0MITN3aTOPEI OypOBOTO CTaBa.

[TpumeHeHre TaHHBIX YCTPOMCTB CIOCOOCTBYET CHH-
JKCHUIO BHOpaluii U Harpy3ok B 3JeMeHTax OypoBOro
CTaHKa, OJIHAKO, yKa3aHHbIE YCTPOICTBA HE HAIIM IIH-
POKOTO TIPMMEHEHUsI U3-3a X HU3KOH d(P(PEKTUBHOCTU U
HaJIe)KHOCTH.

Hcnonb3oBaHue WX HAIPaBI€HO, B OCHOBHOM, Ha
CHIDKEHHE YPOBHS BUOpaly B BEPTHUKAILHOM TIOCKOCTH
W TIPAaKTHYECKH HET YCTPOMCTB, CHMIKAIOMINX TOPH30H-
TaJIbHbIC KOJIeOaHUs CTaHKa.

BaxHbIM HampaBieHHEM B paboTax MO COBEPIICHCT-
BOBAHHUIO BpaIIaTEIbHO-TIOJAIOIIETO MEXaHu3Ma Oypo-
BBIX CTaHKOB IaTPOHHOIO THIA SIBISIETCSl BBEICHUE B
THJPABINYECKYI0 CXEMY MEXaHH3Ma MOJAaYH aKKyMyJsi-
TOPOB, TO3BOJISIIOIIUX CYIIECTBEHHO CHHM3UTh YPOBEHb
BUOpaLMii cTaHKa U JJOOWTBCS OCYILECTBICHHS OypeHuUs
Ha (hOPCHPOBAHHBIX PEKHUMaX.

Toprni Becravk Y3bexncrana Ne 3 (58) 2014




GEOTEXNIKA /TEOTEXHMKA

KI12 KO2

.I ) “'m'q_él T >

= OT pecuBepa:
£, KOMIIPECCO)

1 i (e

OT HACOCOB

= Ul
?I{ Il

nojaun

Puc. 1. MNpuHuuMnuanbHaa rugpaBnuMyeckas cxema UHHOBa-
LUMOHHOW cuCTeMbl Nopayu BpalaTenbHO — MNoAaroLEero
MexaHu3ma 6ypoBOro ctaHka B pexume «6ypeHue»

hm{.r.\"b n

IIpumepom Kcnoap30BaHus TAKOTO pOJia YCTPOUCTB
MOTYT CIIy’)KUTb aKKyMYJISITOPbI, BBIIIOJIHEHHBIE B BUJC
THAPOLMIMHIPOB C MOANPYXHHEHHBIMH IITOKaMH,
THPaBIMYECKU COEAUHEHHBbIE CO INTOKOBBIMHU I10JIOC-
TAMM THAPOLMIMHIPOB noaauu [1], ogHako perymaupo-
BaHHE KECTKOCTU B TAKUX aKKyMYJISATOPaX MOMKET BbI-
MOJIHATHCS TOJBKO CMEHON MPY>KHH, YTO B YCIIOBHUSAX
Kapbepa IpeAcTaBIsIeTCs 3aTpyIHUTENbHBIM. [ToaTOMy
clenyeT A NpeJOXpPaHEHUs KUJKOCTU U rasza oT He-
MIOCPEACTBEHHOI0 KOHTAKTa, TP KOTOPOM BO3MOKHO
pacTBOpeHHE ra3a B pabodel >KMIKOCTH, NPHUMEHSTH
TUAPOAKKYMYJISITOPBL C 3JIAaCTUYHOM Kamepoil. I'mapo-
AKKYMYJIITOPBI C DJIACTUYHON KaMmepoW o0OusiajatoT ao-
COJIIOTHOW TEepPMETUYHOCTHIO, OBICTpOACHCTBUEM U
MOYTH TOJIHOM O€3MHEPUHOHHOCTHIO, BO3MOKHOCTBHIO
ONEpPaTUBHOTO pPEryJupOBaHUs JKECTKOCTH 3a CUET
U3MEHEHHS 3apsHOTO JaBJIEeHUd Tas3a — py B UX raszo-
BBIX MOJIOCTAX W AeMidupoBaHHus 3a CU4ET pacceHBa-
HUSl SHEPTUU pabodeil KUIKOCTH MPH HPOXOXKICHUU

-

yepe3 Jpocceb, YCTAHOBJICHHBIN Ha BXO/E B aKKyMYy-
JSATOP.

B pabore mpemyoxeHa NMpUHIMITHATIBHAS THUAPABIH-
yecKasi cxeMa MHHOBALMOHHOM CHCTEMBI TI0/1auX Bpalia-
TENFHO-TIOJIAIONIETO MEXaHW3Ma OypoBOTO CTaHKA, IIO-
3BOJIAIOIIAS CYIIECTBEHHO CHU3WTH YPOBEHb BHOpaIMi
CTaHKa B pexume «Oypenue» — puc. 1.

Cucrema nojayu OypoBOTO CTaHKa, IPUBEICHHAS HA
puc.l. BKIIIOYaeT CHIIOBBIE THAPOLUMIMHIPHI I co001IIe-
HUS TUAPABINYECKOMY IaTPOHY MOCTYNATEIbHOIO IBH-
JKCHHs Ha 3a00H, oOecreunBaronue mpu OypeHUU Tpe-
Oyemoe oceBoe ycwiiMe Ha J10JI0TO (Ha puc. 1. mokazaH
ToNbKO TpaBbiid ruapommwuHAp — ['1l). Kaxnmas mroko-
Bas mojocts ruapoumnuHapa — 'L cBs3aHa ¢ Harmera-
TEJNIFHOM MarucTpaiplo HACOCHOM YCTAaHOBKM CTaHKA U
yepes npenoxpanuTensHbil kinanaH — KII 1 ¢ rugpo0a-
KOM, a Ka)kKAas IOpIIHEBasl MOJOCTh TMAPOILINHIpPA —
I'l coeauaeHa mOCpeaCTBOM peryisiTopa pacxona — pl
¢ ruapo6akoM. B kakmoil mopmrHeBOi M IITOKOBOH IMO-
noctu rugpouwuHapa — 'L ycraHOBIEHBI THEBMOTHU-
paBnnueckue akkymysatopel AK1 u AK2, cooTBeTcTBeH-
Ho. [Ipnyem ruapaBiuueckas MOJIOCTh aKKyMyJsiTopa —
AK2 cBsizaHa cO MITOKOBOM MOJIOCTHIO THAPOLIMIUHAPA —
I'l mocpenctBom npoccens — p2 u mapaiienbHo ycTa-
HOBJICHHOMY eMy oOpaTHoro kianana — KO1.

ITaeBmaTnyeckue monoctu akkymysssTopoB AK1 u
AK?2 uepe3 obparneiii kimamaH KO2 cBsi3aHBI ¢ pecuBe-
POM KOMIIpeccopa, a yepe3 MpeAoXpaHUTENbHbBIA KIIaaH
KTI2 ¢ atmocdepoii.

Bosznukatomue B pexnme «OypeHHe» B HITOKOBOH
monocty ruapoumwmHApa — 'L komebanus maBIeHUS OT
MEPUOMIECKOTO U3MEHEHHNST OCEBOTO YCHIIUS Ha JOJIOTE
TIOTJIOMIAIOTCST YIPYTOH Jedopmarueil (oJaTanBOCThIO)
JIACTUYHONW KaMmepsl akkymyistopa — AK2, 3amomHen-
HOM razom. [poccens — Jp2 mpenHa3HaueH A yMEHb-
LIEHUS] CKOPOCTH TOTOKA pabodeil HUIKOCTH MPH BXOAE
B aKKyMYJISTOp, a oOparHbiii kinanan — KO1 npennasna-
YeH JUIS yBEJINUYESHHUs] CKOPOCTH II0TOKA paboyelt )KUIKo-
CTH TIpH €€ BBIXOJIE U3 aKKyMYJITOpA.

[Tpu perynupoBaHuM CKOPOCTH IOJAYM J0JIOTa Ha
3a0o# npocceneM — JIpl Hepa3pbIBHOCTE TOTOKA pabodeit
JKUJIKOCTH B IIOPIIHEBOW ITOJIOCTH (TIpH KOJIEOaHUSIX
TOPIIHS  TUAPOIWIIMHApa) obecreunBaercsi 00BEMOM
paboueii xxunkoctu akkymyisitopa — AK1, rumpasmide-
CKasl TIOJIOCTh KOTOPOTO TIOTIOJIHSIETCSI TIPH XOJIOCTOM
XOZI€ TUAPOLMINHAPA.
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NMPOLECCA PA3PABOTKU SPDPEKTUBHbIX
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Towor X.B., goueHT kadenpbl «lopHasi anektpoMexaHuka» TawlTY, kaHA. TexH. Hayk; CteknsaHoB B.J1., HayYHbIi KOHCYNbTaHT
MpeacTtasutensckon komnaHum «SteinertindustriesGmbh&Co. KG» B Y3bekncTaHe, AOKT. TEXH. HayK

Magolada tog® jinslarini bo'laklovchi asboblarini loyihalash jarayonida amaliy masalalarni echishda ob ektiv
algoritm yaratish hisobiga quduqlarni burug'lash samaradorligini oshirish masalalari ko rilgan. Samarali bir
sharoshkali dolotolarni realizaciya qilish va qidirish sxemasi keltirilgan. Dasturli vositalar jarayonini hisoblashda
mavjud algoritmni takomillashtirish, tog" jinslarini bo laklovchi asboblarni qurollantirish dinamikasi, tayanch tugunlari
va quduq zaboyini burgulangan shlamdan tozalash jarayonini inobatga olgan holda konstruktiv model yaratish.
Optimizaciyalashgan masalalarni echishda to’g’ri yondoshish, ularni echish aniq va garantiyalangan iqtisodiy samara
keltirish imkonini beradi.

Tayanch iboralar: tog’ jinsi, burg ulash, burg ulash dolotosi, energiya sarfi, quduq, uzatish nisbati, tayanch
dinamikasi, qurollantirish, algoritm.

In paper considered the questions of increase of efficiency of drilling bits by development of objective algorithms of
the decision of practical tasks during designing drilling rock bits. The circuit of search and realization effective drilling
bits is submitted. Development and perfection of existing algorithm of computing process of a software, constructive
model of the drilling rock bits till dynamics of arms, basic units and process of clearing of face of a chink from drilled
out slime. The decisions optimization of tasks in correct statement and their sanction give the quite certain and guaran-
teed economic efficiency.

Key words: rock, drilling, drilling bits, expense of energy, chink, transfer attitude, dynamics of support, arms, algo-

rithm.

B Hacrostiee BpeMst y)xe BceM, 1 OCOOEHHO CIeHaITH-
CTaM, BIOJIHE TOHATHO, YTO Ipouecc OypeHHs SBIseTCS
CJOKHEUIIENH TUHAMHYECKON CUCTEMOM B CHIIY TOTO, YTO B
9TOM TIpOLIECCE MMEIOT MECTO WHOT/A SIBJICHUS CIIOXKHO
TTOIAFOIIIECS] OCO3HAHUIO U TEM 00JIee MAaTeMaTHIECKOMY
MOJIETTPOBaHUIO. M it Toro 94To0BI OBLTO MOHSATHO O YeM
UAET peyb MPUBEIEM JIHIIb 1Ba IIPUMepa SBHO TIPOCMATpPH-
BAIOIIMXCS B Iporiecce OypeHHs CKBAYKHH.

Bo-niepBbIX, 70 camMOro MOCIEAHETO BPEMEHU ObLIO
HETOHSTHO TaKoe sIBJIEHHE KaK MHOrorpaHHoe (hopMoo0-
pa3oBaHMeE IMONEPEYHBIX CEYEHHH CKBaKHMH. M TONBKO Te-
Nepb CTaJM SICHBI MIPUYUHBI CTOJIb HEOOBIYHOTO SIBIICHUS,
KOTOpOE 3aKJIF0YaeTcss B KIIACCHYECKOM NPHHIMIE Hau-
MEHBILEH 3aTpaThl SHEPIuU NpH (HYHKINOHUPOBAHUH JIU-
HaMHYECKUX CHCTEM.

Ho BoT 9TO MHTEpECcHO. DTOT MPHHIUIT OBLT H3BECTCH
emle B BOCEMHAIaToM Beke [1], a MHOrorpaHHocTs ¢op-
MO00Opa30BaHUsI MTOTIEPEYHBIX CCUCHUH TPH OypEHNH CKBa-
KHH CTano 00BICHUMO TONBKO ceituac [2]. Keratu roBops,
9TO SIBJICHHE HAOIIO/IACTCS U MPU CBEPJICHUU OTBEPCTHH B
MeTajIax, YTo 3aTeM U OOYCIIOBIIMBAET IPOIIECC KaJHo-
POBKH BBICBEPJIMBAEMBIX OTBEPCTHH.

Bo-BTOpBIX, NpU OypeHHH CKBaXKHH JIIOOBIMH KOHCT-
PYKIMSIMH OYpOBBIX JJOJIOT U3BECTHO TAKOE SIBIICHUE — TaK
Ha3bIBaeMBIl MpoLecC CATbHUKOOOpa3oBaHus. A 3T0 00y-
CJIOBJIMBAET PE3KOE MOHIKEHUE MEXaHWIECKUX CKOPOCTEH
OypeHHs, W KaK CJIC/ICTBHE, PE3KOE YAOPOKAaHHUE CaMOTO
mporecca OypeHus..

Tak, npu OypeHHH CKBR)XHH C TNIMHUCTBIMU TPOCIIOi-
KaMH OypeHHe TPEeXIIapOUICYHBIMU JOJIOTAMH OTPAaHUYH-
BaJIOCh MEXaHWYECKOH CKOPOCTHIO MPOXOAKU MOJIyTOpaMU
METPOB B Yac, HE 3aBUCHUMO OT BEJIMYMH PEKHUMHBIX T1apa-
METPOB. A B 3THX K€ YCIOBHAX OypEHHEM OIHOIIAPOIICY-
HBIM JIOJIOTOM MEXaHMYECKas CKOPOCTh Oblia emé HIKE —
MeHee OfHO MeTpa B 4yac. M 310 mpomcxomuio mpu Oype-
HUM OypOBBIMH JI0JIOTaMU jauamerpoM 269.9 mm. 3to
SBJICHUE MapaZioKCaIbHOE, HO OHO YX€ INPUHHUMAETCS B
NpaKTUKe OypeHHs CKBa)XXKMH Kak JoJbkHoe. W mpuunHa s1a
3aKJII0YaeTCsl B TOM, YTO MbI HEJJOCTATOYHO MOJIHO TTOHH-
MaeM MHOTHE IMPOLECCHl, TPOHCXOJSIINE BOKPYT HAC, HE
TIOHMMAEM TIPUPOHON CYTH OKPY’)KAIOIMX HAC TMHAMUYC-
CKHMX IIPOIIECCOB, NMOHMMAEM IIOJ00HBIE HEMOHSATHBIC IO
TIPUPOJE SIBJICHUS TIOPO 1 MapaoKCcaIbHbBIE KaK «camo I0
ce0e pasyMeIoIIurecs.

Tak, MBI IPUHAMAEM Kak «caMmo Mo cebe pazyMeromiee»
TIPOIIECC CATLbHUKOOOPa30BaHUS, 32 CUET HAJMUHE JIUITKOH
TJIMHBI, U TOHUMAaeM CTPEMJICHHE CaXapHbBIX MECYMHOK Ha
JIHE CTaKaHa K LICHTPY JHA 3a CUET 3aBUXPEHUS XKUAKOCTH
(BompI, yast) B JaHHOM IOCy €.

Ho ceiivac y»e noka3zaHo, 4To IPUYHMHA CTOJIb HEOOBIY-
HBIX SIBJICHUH KPOETCS, B KOHEYHOM CUETE, B TOH JKE 3aK0-
HOMEPHOCTH 3aTpaTr SHEPruM AWHAMHYECKHX CHCTEM OT
CHJI COTIPOTHUBIICHHE JIBIDKEHHIO. J[eJIo B TOM, YTO JIBIKE-
HUS OOTEKAaeMbIX TSDKEIBIX YacTHIl, COIIACHO MPHHIUILY
HaWMEHBIINX 3aTpaT SHEPTHH, WIIYT M HaXOMIIT CBOE Me-
CTO Ha OCH 3aKPYYIEHHBIX TIOTOKOB [3].
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Hamu He ciyuaiiHO 37ech NPUBEAEHBI IPHUMEPHI Mapa-
JOKCAIBHBIX SIBJICHUH HAOJFOaeMBIX IPAKTHYECKH ITOCTO-
stHHO. Hamra xoHewHas 1eilb 3aKJII0YaeTcss B TOM YTOOBI
HACTPOUTH YHUTaTeNleld, UMEIOMINX JIeNI0 CO CIOKHBIMH U
HEOOBSICHUMEI SIBIICHHSIMH, Ha TIOUCK OOBEKTHBHO ITOCTaB-
JICHHBIX 3a/lay, Ha TIOMCK METOIOJIOTUH pa3pyLICHUs CO-
JepKalliX TaKoTo poja 3a/1ad, He pa3paboTKy OOBEKTHB-
HBIX aJITOPUTMOB PELICHHUSI IPAKTUYECKHX 3324 C UCIIOIIb-
30BaHMEM HOCIIEIHNX JOCTIKEHHUH B HAYKe M TEXHUKE.

B Hacrosiiee BpeMs Bce yxKe IIOHMMAIOT, KAKHM CIIOXK-
HBIM TIPOIIECCOM SIBJISETCS TpoLiecC OypeHHs U OCOOCHHO
MPOIIECC pa3pyILEHUs TOPHBIX OPOJ] HA 3200€ CKBAKUHBI.
U Bce yxe 0cO3HAIOT, KaKylo POJb B 3TOM MPOILECCE Urpa-
€T KOHCTPYKTHBHAsI MOZIENb MOPOJOPa3pyIIAIONIEr0 HHCT-
PYMEHTa 10 BCEM €€ COCTABIISIIONINM: TMHAMHKa BOOPY Ke-
HUS, TMHAMHKA OINOPHBIX Y3JIOB W JMHAMHUKa Ipolecca
OYHCTKH 320051 CKBOXHHBI OT BBIOYpeHHOTO Imiama. U
ONTHUMH3AIIMOHHBIEC 337aYl 110 3THM HalpaBJICHUSM Ipa-
BUJIbHOW TIOCTaHOBKE U 3((PEKTHBHOM HX pa3pelieHHd
JAI0T KaK caMH 1o ce0e, TaK U JKeNaTeNbHO, B KOMILIEKCEe
BIOJTHE ONpPEIEICHHYI0 SKOHOMHYECKYIO 3P HEKTUBHOCT.

B mepBoM npuOiMKEeHWH 3TOT MpOLIECC HaMH IIpea-
CTaBJICH Ha HIDKE CIEAyIoIei cxeme (puc. 1.).

Kak yxe 3aMeueHO BbIllIe, HAIEH IIENbIO SIBISETCS
noBbIIIeHNE A(P(HEKTUBHOCTH CYLIECTBYIOIICH MM BHOBB
CO3/1aHHON KOHCTPYKIMH OypOBOTO JI0JIOTa, HAIpUMEp, B
OJTHOLIIAPOLIEYHOM HCIIOTHEHHUH.

B sTOM citydae, eciau UaeT peub 0 TEOPETUUECKOM pas-
paboTKe, IpekIe BCEro, HEOOXOAMMO pachoiarars Heo0Xo-
IMMBIMH CPEICTBAMH BBIYHCIMTENBHOIO IMPOLEcca BBIOO-
POM OOBEKTHBHBIX KPHTEPHEB C TEMU WIIM HHBIMH JIOITyIIe-
HusiMu. Ha Gase yske 9THX MpeaochlIok HeoO0Xoauma pas-
paboTka CYIIECTBYIOIIEr0 ajiropUTMa BBIYHCIUTEIEHOTO
nporiecca, 1, B KOHSYHOM CUETe, IPOrpPaMMHOI0 CPE/ICTBA.

-

B 3ToM ciydac HEOOXOIUMO OMUPATHCS WX Ha CYIIe-
CTBYIOIINI TOTEHIIMAT B JAHHOM HANpPABICHUH WIM Ha
pa3paboTKy HOBOI METONOJIOTHH C 0ojee OOBECKTHBHBIMU
KPHUTEPUSIMHU OIICHKU TAHHOW TIHAMHYECKOW CHCTEMBIL.

Ha sTom 3Tame cTaBsATCS M PEIIAOTCS, 10 MEpe BO3-
MOYKHOCTH HCIIOJIb30BaHUSI MHTEIUICKTYaJIbHBIN KarmuTal
MO0 TEM WIA WHBIM HAMpPABICHUSIM  KOHCTPYKIHU
(BoOpy>keHHs, OTIOpa, IPOMBIBKA).

3nech 0e3ycJIOBHO HEOOXOAMMO HCXOIHUTh W3 TOTO
KaKoe 3B€HO B 3TOW TpHaJe JMHAMHYECKHX CHCTEM HMEET
cnaboe MecTo, T.C. ONPEICIHUTh MO KaKOi Mpu4ruHe Oypo-
BOE JIOJIOTO MasIod((EKTUBHO WIIH BBIXOAUT U3 cTpost. Ho
0e3yCIOBHO HEOOXOIMIMO MUCKATh W HAXOMUTh ITyTH peIlie-
HUsI ONITUMH3AIMOHHBIX 33134 110 BCEM TPEM HAIPaBICHH-
SIM U 3TOT TIpoIecc OOBEKTUBHO OeckoHeueH. 1o kpaiiHe
Mepe, U3 ATOH MPEANOCHUTKH U CIISYeT HCXOAUTb.

[Ipu pemieHnn ONTUMU3aUUMOHHOM 33]a4l OTHOCUTEb-
HO OYpOBBIX JIOJIOT, B YACTHOCTH OJTHOIIAPOIICYHBIX, BCE-
rJa ClieqyeT UCXOIUTh U3 3aJI0KEHHBIX PEXKIIE TPOYHOCT-
HBIX XapaKTEPUCTHK, OHU JOJDKHBI ObITh HE MEHEe JIOIyC-
THUMBIMH B MPAKTHUKE UX IKCILTyaTalMH.

KoneuHo, mNpoOYHOCTHBIE W aOpa3WMBHBIC CBOMCTBA
BHOBb pa3pabaThIBAEMON KOHCTPYKIIMH JTOJDKHBI YIOBIIC-
TBOPSATh MX 3KCIUTyaTAalMOHHBIM XapakTepuctukam. [Ipu
9TOM TaKHE BOMPOCH KaK KPEIUICHHE TBEPIOCIUIABHOTO
BOOPYXKCHHUS JIOJDKHO OIUPATHCS HA OMBIT TEXHOJIOTHYE-
CKH OTpabOTaHHOH MeTomoNioruu. Jla M BCE OCTallbHEIC
BOIIPOCBI, B TOM HYHCIIC M HauOoJiee YsI3BUMBIC MeECTa,
BIIMSIFOLIME HA JJOJITOBEYHOCTh MHCTPYMEHTA JIOJDKHBI OITH-
PaTthbCs HA MOJIOKUTEIBHBIH OIBIT, PU NPOSKTUPOBAHHUH.

M3BecTHa ¥ XOPOIIO HAllAKEHA CErOAHS TEXHOJIOTHS
M3TOTOBJICHUS OYPOBBIX MHCTPYMEHTOB. Ho 1ipu 3TOM MO-
T'YT BO3HHKHYTh TPYJHOCTH B IUIAHE TNEPCICKTHB Ha Ce-
PHITHOE TPOM3BOJACTBO, YTO BBISCHHUTHLCS MPU H3TOTOBJIC-

HWsroros.

IpoekTn- TIpousson-
OnHowapomey- p OTBITHBIX Hcnbitanne | —9 p 2t Peanuzanus
poBaHue CTBO
HOE JI0NOTO 006pasioB
| ONTHMU3AHOHHBIE 33a9H |_—
| Boopyx. | | Omnopa ” IpomsbiBKa |
A
INarenToBanue
HOBBIX TeXHHUYECKHX PEIICHHH
PeKoMeH. k ONITHM. Oc- (croco6, yerpoicTso)
HOB.KOHCTDYK. y3JI0B
~ Hayunprii
MOTeHIUan
I Bei6op BeI-
OTpaMMbl  (g—|
porp 9HC.CPEJICTB
A Bsi6op ~ DKOHOMUYECKHIT
JTOPUTMBI  g— > spexr

-
KpHUTEpHEB :/
Maremaruye-

CKOE MOJIEITH-
poBaHue

A

Jonymenus

Puc. 1. Cxema noucka n peanusaumm 3 PeKTMBHbIX OAHOLIAPOLUEYHbIX JONOT
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HHHY ¥ MCTIBITaHUH OTIBITHBIX 00pa3ioB. Beero atoro Mox-
HO O)KMJIaTh M IPeyCMaTpUBaTh 3apaHee, T.€. KeJIaTeIbHO
Ha CTa/INH IPOESKTHPOBAHHS.

[Ipn mcnbITaHUN ONBITHBIX O0Opa3lOB HA MEPBOH CTa-
MM HU B KOEM CIIy4ae HEJb3s BBIXOAWTH 32 PAMKH TeX
IapamMeTpoB peXXrMa OypeHHs, KOTOpble OBUTN Ompeerte-
HBl B TIPOIIECCE AKCIUTyaTallidl aHAIOTWYHBIX CEPHHHBIX
KOHCTpYyKLMit. [IpoOHBIE SKCIEPUMEHTHI B CHITy UX HE00-
XOIUMOCTH JAOIMYCTUMBI TOJNBKO MOCIE MONOKHUTEIbHBIX
pe3ynbTaToOB MpPU UCIIONB30BAaHUM HOBBIX KOHCTPYKLHH C
3a/laBaeMbIMH paHee apaMeTPaMy HKCILTyaTaluu.

Ipy monoXuTENbHBIX pe3ysbTaTax B Ipolecce OTpa-
OOTKM OTBITHBIX KOHCTPYKIMH MOYKHO M HEOOXOANMO Y)Ke
pa3paboTaTh PEXHUMHO-TEXHOJIOTHYECKYI0O KapTy Kak
TIPEIBECTHUK CEPUIHOTO ITPON3BOACTBAa HOBOM KOHCTPYK-
mun. 3aJaHHBIA THTIOpa3Mep, 00IacTb BO3MOXKHOTO TIPH-
MEHECHUSI ¥ peaT3alliii JaHHOH MPOIYKINK HE BO3MOXKHO
0e3 ydera ce0eCTOMMOCTH HOBOW KOHCTPYKIIUH, C LIEIBIO
MOJTy4YeHHsI SKOHOMHYecKoro 3ddexra B mporiecce peau-
3aIMH.

H, B KOHEUHOM cUeTe, IPU CO3AAHUU HOBOM KOHCTPYK-
MY, B JIAHHOM ClIy4ae MOpoJopa3pyLIAloero 0ypoBoro
UHCTPYMEHTA, U OCOOCHHO B HACTOsIIIEe BpEMs, HEOOXOIH-
MO 0COOEHHO BHUMATEIBHO IOJXOIUTh K IPOLEcCy B ILIa-
HE 3alUTHl HHTEIUICKTyaJIbHOH COOCTBEHHOCTH.

Bcé 310 HE0OX0MMO M AUKTYETCS B TEOPUU M Ha TpaK-
THKE PBHIHOYHBIMK OTHOmeHwsMu. [Ipu sToM B mporuecce
CO3/IaHMsl HOBOM TEXHWKM HEOOXOAMMO pacrojararh Ia-
TEHTHOM 0a30¥ B TAHHOM 00J1aCTH TEXHUKU U TEXHOJIOTHH.

HoBrle TexHHYeCKHE pelIeHus B JII000H 001acTH TeX-
HHUKH ¥ TEXHOJOTHH, MOTYT BO3HMKHYTH Ha JIFOOOM 3Tare
morcka Oonee A(PGEKTUBHBIX KOHCTPYKIWN HAYMHAs, C
KPUTHYECKOTO aHAIN3a CYIIECTBYIOIINX KOHCTPYKIMH Kak
JUHAMHYECKUX CHUCTEM M KOHYasl CEpUIHBIM NPOU3BOICT-
BOM, 4TO HarJIsITHO MOKAa3aHO Ha Hallel cxeme.

[ToaToMy BCE HOBBIE TEXHHYECKHE PEILECHUSI B IIPOLIEC-
Ce TBOPYECKOTO MOJIX0/a TPH CO3J[aHUU WM COBEPILEHCT-
BOBaHWM HOBOH TEXHHKH B YaCTHOCTH OYpOBBIX JOJIOT,
JOJDKHBI OBITH 3alIMINCHBI NAaTEHTaMH Ha HM300peTeHUs,
TI0JIE3HBIE MOJIETIH M TIPOMBIIIIIEHHBIE 00pas3IIbL.

K »TomMy upe3BblYaliHO Ba)KHOMY BOIIPOCHI OTHOCH-
TENBHO KOHCTPYKIMM OypOBOTO J0JIOTa B OXHOIIAPOIIEY-
HOM HCIIOJTHEHHUH €€ TMPUACTCS BEPHYTHCS MO3XKeE, II0
3aBEPILECHUH IIPOLIecca MATCHTOBAHMS HOBBIX TEXHUYECKUX
peLIeHuil.

Ho B 3akimrodeHnu clieyeT 3aMEeTUTh, YTO BCE 3T HO-
BBIE PELICHHs] CTAT BO3MOXKHBIMH CEHYac M MpOCMaTpH-
BAIOTCSI B TIEPCIIEKTHBE HAa OCHOBE YK€ YHOMSHYTOH 3aKO-
HOMEPHOCTH 3aTpaTr SHEPruM AWHAMHYECKHX CHCTEM OT
CHJI COTIPOTUBIICHUSI ABVXKCHHIO.
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KOHUYUITUK KOPXOHATNTAPUHUHIT SNEKTP
TABMUHOTUOA 660 V KYYJTAHULLUHU KYTJALL

PaxumoB A.B., TOTY «KoH4Mnuk anekTp mexaHukacu» kagegpacu katta yKUTyBUMCH

Tpumenenue nanpsisicenus 660 V 8 HU3KOBOIbMHBIX NEKMPUUECKUX CEMAX HA OMKPLIMbIX 2OPHBIX NPEONPUSMUSX U
HOO3EMHBIX PYOHUKAX MOdcem 0amb dPexmusnble pe3yivmamvl. B cmambe npueedén ananu3s u 3HavyeHue nPUMeHeHus:
Hanpscenust 660 V 0nis HUKOBOIbMHBIX cemeli MPEXPAZHO2O NEPEMEHHO20 TOKA 6 CUCMEMAX dNEeKMPOCHADICEHUS
OMKPLIMBIX U NOO3EMHBIX 20pHbIX npeonpusmutl. CoomeemcmsyowuM paciémamu NOKa3amusl pe3yibmanvl npumeHe-
Hus Hanpsxcenusi 660 V ona snexmpochabocenus 6ypogou mawiunvt CHBP-125, npumensemoli Ha OMKPbIMbIX 20PHbIX
npeonpusimusix.

Knrwouegvie cnosa: cucmemvl 21eKMpoCHADICEHUSL HA OMKPLIMBIX 20PHLIX NPEONPUAMUAX U NOO3EMHBIX PYOHUKAX,
cemu mpéx@hazno2o nepemeHHo20 MoK, AHAIU3 U 3HAYEHUe NPUMEHEHUs] HANPSJICEHUs, DNIeKMPOCHAbceHue OYPo6ot
mawunvl CHP-125, nomepu HanpsceHul MazucmpanbHelx Kabeneu, HUKOB0AbMHble Cemu Y20NbHbIX WAXM, paciém
INEKMPOCHADIICEHUSL, PACUEM NOMEPU HANPIICEHUSL.
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The application of 660 V voltage in low-voltage power networks at mining enterprises and underground mines may
give effective results. 660 V voltage applications for low-voltage networks of three-phase alternating current in the
power supply systems of open underground mining enterprises are analyzed and assessed in this article. The results of
660V application for CEP-125 drilling machine power supply used at the mining enterprises are shown by means of

appropriate calculations.

Key words: power supply systems at open mining enterprises and underground mines, grids of three-phase alternat-
ing current, analysis and significance of voltage application, CEP-125 drilling machine power supply, voltage losses of
main cables, low-voltage networks of coal mines, power supply calculations, calculation of voltage losses.

Ounk Ba ep OCTH KOH KOPXOHANapH 3JIEKTP
TAbMUHOTH TH3UMH YUYH KY4IaQHUII MUKIOPHHHU TaHJIAII
KarTa, axamusTra ora. YyHKH Kym KypcaTKudiap
Ky4WIaHHII MHKJIOpHTa, KyMITalaH 3MEKTP
TapMOKJIAPUHUHT KYpCaTKA4iIapH, HUMCTaHOWSUIAp Ba
TapMOKJIAPHUHT yCKyHaJapH Ba OyJiapniaH Kelu0 YMKKaH
XOJJa BJIEKTp TAabMHHOTH TY3WIHIITa capQiaHaauraH
Malnar, paHIIM MeTaiap capgu, JIIEKTp TapMOK Ba
ANEKTP IOpUTMaIapaari SIEKTP SHEPTUSHUHT
WYKOTWIIMIIK, OSKCIDTyaTanmus capdu, Xapaxariapura
6ornuk Oynamu. lynapnan xynoca KWIMHCA KydIaHHII
MHKJIOPHHHU KaOyJl KHJIHIIA UKTUCOAMN caMmapa acocuit
OYJHIIY JIO3KM.

KoHunMK KOpXOHaJapUHUHT (MAcT KyWIaHUIUIN Y4
(dazanu y3rapyBuaH TOK TapMOKJIApHA) TEXHOJIOTHK
XKapaHapJard  MaBXyJ — IIapoumiapra  MyBOQHK
KyMIIaIaH Ka3uO OJIMII yCyJH, WII >KOWMHHMHT CypHIHO
TYPWIMLIN, MTOPTIATUII HIIIAPH ONUO OOPMIIHIIM, YaHT
Ba CYBHHHT KYIUIMTH, MOPTJIAII KeTHO YHKHII XaB(u Ba
X.K. X0Iga, TacT  KYWIAHHWIUIM  TapMOKJIapnaa
MmacaTupyBun TpaHchopMaTOpiIapHU HCTEEMOTIMIAP-
JaH MabiyM wmacoda Y30KIMKAA IKOMIAIITHPUIAIHN.
OuuK KOH KOpXOHaJapuJaru OypryJail MalldHajaapy Ba
nacailTupyBYM HUMCTaHUUsUIap opacuaaru macoda 200

m raya, MabJaH KOHH €p OCTH Ka3ub OJuII
yyacTKalapuaa HCTebMOJUYWIAp Ba  MacalTHPyBYH
HUMCTaHIMs opacunarun Macoda 500 m raga Oymumm
MYMKHH.

ByHpait  y3yHAMKmard Maructpan —Kabemapaard
KYWIAHUITHUHT ~ WYKOTHIMIIM — HMCTEbMOTUYIIAPAAru

KywiaHum cudartura KaTrra TabCHp KypcaTamu. ByHuHT
Y4yH IOKOPHPOK KyWIaHMII KyJjaimra TYFpu Kelalu.
KoHUMnMk  KOpXOHaJApUHMHT  MacT  Ky4JIaHHUIUIN
tapmokmapua 380 V Ba 660 V kynmanumamu.

Kymup maxranapu nact KywIaHHUIIUIA TapMOKJIapHia
660 V TyNuK KyJUTaHUIaau.

660 V kyunanum 1962 Hungad cTaHgapT MUKAOpPra
KUpUTHITaH OYyJMIMra Kapamail, OuuMK KOHJap Ba ep
OCTH MabJ]aH KOHJIApH IMacT KyWIAHWIIUIA TapMOKJIapuia
KYJUTaHUTIMA AU,

380 V Ba 6 kW mapra HucOaran 660 V kydwraHum
Omp KaH4a ad3amuKIapra sra:

380 V. i 660 V nm 3neKTp TapMOKJIApHUHHHT
KYypcaTKU4Iapu TakKociaHraama 660 V im tapMokitapaa
Ky4IaHum cudatu aHda I0KopH Oynann.

ONeKTp MABHTaTeJUIAPHUHT cTatop TOkH 660 V
kywianuiiga, 380 V kyunanuiira HucOaTaH V3 Mapra
Kamasau. by JBWraTtemHMHT uerapaBUil KyBBaTHHH
omupuuira MKoHusT Oepaau. llynap tydaiinm Oup xun

KyBBaTiu 6 kW nu nBurarennan 40-60% rava ap3oH Ba
®.11.K 1,5-2% raua roxopu OYynaau.

CekuH aiiaHyB4YM cojumThpMa Hapxu (so’m/kW)
IOKOpH OYynraH CHHXPOH JABHrareiiap yuyH 660 V
KyWIAHWIIHU KYJian aifHukca Qoinany 6ymanu.

660 V nu 35exkTp TapMOKJIApHUHI YTKA3yBUAHIIUK
umkoruaTd 380 V 1 TapMoKka HucOaTaH \3 Mapra
omaan. Panrnm merammapHuHT OMp XWiI capgIiaHUIIHAA
SJIEKTP PHEPTUSHUHT HYKOTHIUIIHN 2-2,5 MapTa KamMasIi.
Bynma osnextp TapMokHMHT Hapxu S5 —  10%
ap30HJIAIIaIH.

OnekTp TapMOKIapuHUHr 25 — 35% ra ysaluimum
HaTwkacua OypryJall MalliHACH Ba €p OCTH Y4acTKach
HUMCTAHIISUIAPHHUAT TabCHp JOMPACH TaXMHHAH V3
MapTara omaad. ByHHMHr HaTwkacuaa KyBBaTH -2
MOFOHAa IOKOPHUPOK TpaHcdopMmaropiiapHH — KyJuial,
panuan TapMoOKJapAaru TpaHchopMmaropiap Ba JJEKTp
anmnapaTIapHUHT COHMHU AEApiIH 2 MapTa KaMaWTHPHII
MyMKHH OYynamu. TpaHchopMaTop HUMCTaHIMSIIAPHUHT
KYYUPHUII KaJaMUHH OLIMPAIN BA COHNHHA KaMaHTHPAIH.

Xucobmanmap HaTmkacu 660 V  KywiaHdmra
yTunranga  yd  Qasanu  ABUraTe/UIapHUHT,  JJIEKTP
anmapamIapHUHT,  TPAaHC(HOPMATOPIAPHUHI  HApXH

OLIMAacIUTUHU €KU 5% rada OMMWIIM MYMKHHIMIHHH
KypcaTau.

Xo03Upru BakTAa MIDIad YyuKapuiaértraH xaOesutapHu
660 V KywiaHulia XxaMm KyJutain MyMKHH. JIBuraresiap
380 V. Ba 660 V ra wmymkamaHraH Oymaau.
TpanchopMaTOpiapHUHT UKKHIAMYH  YyIIFaMIIapHHUHT
ynaHummHM - y3raptupub €xm 400 V. Eékm 690 V
Ky4JIaHHUII OJIMII MyMKHH.

IOxopuparn afiTiiarannapaal Xyjaoca KWIHHCA OYUK
KOHJIapAa OypryJall MalllHaJapd Ba €p OCTH KOHJIapH
Y4YaCTKAJapUHUHT NacT KyWIAHUIUIM TapMOKJIApH Y4yH
660 V kymianusica Makcaara MyBohuK Oymau.

BynapHu Tacaumkiam ydyH KyHHgard MHCOJUIapHU
KENITHPHUII MyMKHH.

Ounk KOHJapJa KeHr KYJUIaHWIAJWTaH LIHEKIH Ba
[IApOIIKAIK OypFyNall MalldHAIAPHHUHT Ba MabJAaH
Ka3nb OJIMII KOHM €p OCTH YYaCTKaCHHHUHT OJJIEKTP
TabMHUHOTIAPH MUCOJTHIA K PUIAIH.

CBP-125 oOypryjam MalIMHACHUHUHIT
TABMHUHOTH.

CBP-125 umHexnu Oyprymain MallnHACH:

- KyBBaru P,=248 kW;

- kywiannmy U,=380 V;

- tanad ko3¢ unuentu K,=0,7;

- KyBBar ko3¢ ¢uuuenta cosp=0,75;

TpanchopmaTop HUIMCTAHIMACHHN TaHJIAI.

JJEKTP
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CBP-125 yuyn: 231
P.K_ 248.0,7 ﬂ:%:%ozo’”'
S =t L2231 kW H
cosg 0,75 Kucka TyTanryB Ky4JIaHUIIUHKHT:
ITICKTII-250/6 Tannananm. AKTHUB TallIKWJI 3TYBYHUCH!
S.=250 kW;

Uy,=6 kV; Uy,=690/400 kV;
U,=3,5%, P,=2600 W.

JJIeKTP TAPMOKJIAPHU XM CO0JIa1l Ba TAHJIAIIL.

Byprynam mammuHanapu y4yH NacT Ky4JIaHHUIIUINA
kaOeHuHT y3yHiaurn 200 m raya OYiuIIgM MyMKHH.

KOxknama Toku 0yiinya TaHjIamI.

CBP-125 Oyprynam MammHacMHUHT Kabemn 380 V
KyWIaHHUII Y9yH.

P, -K, 248 -0,7

I, = = =359 4.
* J3U,-cospn,,, +3:038:0,75-098

By 1ok yuyn wmkura KIII' 3x50+1x16 kaGemnapu
KaOyJ1 KIJTHHATH.
660 V xyunaHUI y4yyH:

. > P K, 248.0,7

° \3U, cosp-7,,, 3-0,66-0,75-0,98

By Tok yuyn KIII' 3x70+1x25 xabenu kaOyn
KWIMHAH.

Kyunannm idiykorunanmu 6yiuya xucodaml.

PyxcaT sTmiras KyuiaHuI HYKOTHIUIIN MUKIOPU:

AU, =U,_. —095U,.

Tp.CX
380 V KywiaHHII yUyH:
AU, =400-0,95-380 =39V.

660 V KyuwriaHUII yIyH:
AU, ,=690-0,95-660=63V.

YMyMu#l KydIaHUII HYKOTHIMIIH TpaHchopmaTop Ba
Kabenmard KyWwIaHUNUIAD HYKOTWIMINY HUFUHIUCUTA
TEHT.

AU =AU, +AU,, <AU,_ .

Humcranmms
NYKOTWINIIN.

TpanchopmaTtopiaapraru KywIaHU WYKOTHAMIIH %
Jla Kyiujaruia aHuKIaHaau:

U, =B, %cosp+U,%sing),

TpaHcopMmaTropuard  KywIaHHMII

cosp =0,75 singo:\/l—coszgo :\/1—0,752 =0,66.
BonbTaa Kylingarnya aHuKJIaHaau.
AU% : []m cx
AU = —~ “mpex
100

CBP-125 6yprynam mammaacu [ICKTTI-250/6 yayH.
IOxmannm ko3 durmentu:

_P_26 -100% =1,04%.
50

K

S

H

PeakTup Tamkmn OTYBYU:

U,=U -U2 =35

—1,04% = /11,21 =3,35%.

Tpanchopmaropaaru Ky4IaHUII HYKOTHIUIIIN:
U,, =0,92(1,04-0,75+3,35-0,66) = 2,75%.
380 V yuyH:

AU, =210y
v 100
660 V yuyHn:
AU =210 _ygqgy.
100

Kalemnap y4yH Ky4JIaHUIIHAHT HYKOTHINLIH.
CBP-125 Gyprynam MamHacu kabenuia
380 V kywranum O6yiranaa:

AU, =\B-Im-l(rocosgo-i-xvsingo)=«E-359~0,2

0,37

( 0,083
2

0,75+ -0,66) = 20,6/

660 V xywranum Oyiranaa:

AU, =+/3-207-0,2(0,26-0,75 + 0,08 -0,66) = 17,8V".

Ymymuii Ky4i1aHum iy KOTHINIIN.
CBbP-125 Oyprynam wmammHacu tapmoruaa 380 V

Ky4WwIaHHII Oynranja:
AU=11+20,6=31,6<39 V.

660 V xyunanum 6ynranaa:
AU=18,98+17,8=36,78<63 V.

KaOyn kwinHran xabemgap IOKIamMa TOKH Ba
KyWIaHUII HYKOTHINIIK OYiinda Tanadra xaBob Oepaau.

Kywrannm muxmopu 660 V 6ynranna xabemuiapHUHT
KYHIaMaH KeCHMM  [03acH  Ce3WIapin  Japakana
KamaiiraH. By paHram MeTaulHM TeXajnuiudra Ba
TApMOKHHHT ap30HJIAMINIINTa OJTHO KeTIaIu.

[y 6uman 6upra 660 V KywriaHUII KyJUTaHWITaHIA
KyWIAaHHIIHUHT WYKOTHIMIIM OYiinya KaOeJulapHUHT
Y3YHJIMTHHH KYTPOK OLIMPUII UMKOHUATHHH Oepanu. by
3ca HUMCTaHIMSHUHT TabCUP JApPa)KaCUHU OIIMPUINTa,
KYYUpHUII COHMHM KaMaiiTupuimra onu0 Kenaad Ba

MOAIUN  TEXAMKOPJAMK omaad. byHu kyiunmaru
MUCOJUIapJa KYpHII MyMKHUH.
Pyxcat oTuiaran Ky4naHMII — HYKOTHJIMIIMHUHT

MUKIOpPHIAH KenuO YnKuO KaOelTapHUHT MYyMKHH
OyIraH y3yHJIUTHHH TOIHIIL.
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CBbP-125 Oyprymamr wmammHacu yuyH 380 V
KyWIaHUII Oyranma:

AU, =AU -AU, =39-11=28 V

AU, = \BJ,O I(r, cosp + x,singp) nman
0,37
2

28 =~/31-359( 0,75 + 0’(;83 -0,66) =

— 1.621(0,139 +0,027) = 103/
28
1==2 2 0271km =271
103 m

bynna 271-200=71 m ra xa0enHu y3adTUPHII MyMKHH.

-

660 V kywrianum Oyiranaa:
AU, =63-1856=44,02 V,

44,02 =~/31-207 (0,26 -0,75+ 0,08 -0,66) =
=/-358(0,195 + 0,053) = 88,78/

44,02
88,78

=0,495km =495 m

495-200=295 m ra xabemHH y3aUTHPHIIT MyMKHH.

MabaH Ka3u0 ONHMII KOHH ep OCTH yYaCTKaCHHHHT
NEKTP TPAMOKJIAPH YYyH XaM IOyHJAAH HaTWKaiap
OJIMHAIH.
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NOBbILWEHUE 3®PEKTUBHOCTU PABOTbI NEYNU
KUCNIOPOAHO-®AKENIbHOU MNINABKU CYJIIbOUOHbIX

MEOHbIX KOHLUEHTPATOB

lOcynxomxaeB A.A., npodeccop kadeapsl «Metannyprua» Tawl TY, OOKT. TexH. Hayk, npodeccop; Xyaospos C.P., 3aB. kadenpon
«MeTtannyprusa» Tawl TY, kaHA. TexH. Hayk, goueHT; Mytanos A.M., gou. ATM® HITW; MymuHoB C.A., maructpaHt Tawl TY

Magqolada kislorod-mash’ala pechi shiftining tahlili, uning mustahkamligiga turli texnologik omillarning ta’siri va
buning natijasida dastgohning kapital ta’mirlash orasidagi vaqtni oshirish yo’li bilan sul’fidli mis boyitmalarini
eritishda pechning ishlash samaradorligini oshirish masalalari ko 'rib chigilgan.

Tayanch iboralar: kislorod-mash'ala pechi, sul’fidli boyitma, avtogen jarayonlar, ajratib olish, o’tga chidamli

materiallar, shift.

Issues of efficiency improvement of oxygen-flare furnace operation for melting of sulphide copper concentrates by
means of arch function analysis are considered in this article as well as its impact on the resistance of various techno-

logical factors.

Key words: oxygen-flare furnace, sulphide concentrate, autogenic process, recovery, refractory material, arches.

OnHuM U3 BaXXHEHIINX MyTeld HAayYHO-TEXHUYECKOTO
nporpecca B LIBETHOW METAITYpIHM, Pa3BUTHE KOTOPOH
MIPEAYCMOTPEHO B OCHOBHBIX HAIPABJICHHUSAX COLHAIBHO-
SKOHOMHYECKOTO pa3BuTHs Y30ekucrana B XXI Beke,
SBIIAETCS IIMPOKOE BHEIPEHUE B MIPAKTHKY dHEprocoepe-
TaloIIUX U pecypcocOeperamnx TeXHOIOTHH 1 060py-
JIOBaHMS.

MHUpOBO# ONBIT Pa3BUTHA METAJUTyPrHUECKOro Ipo-
U3BOJICTBA TOKA3bIBAeT, YTO B TEUEHHE IOCIEAHUX He-

CKOJIbKHMX IECSATHIETHH TEXHOJIOTHUIO IepepaboTKu Mes-
HOTO CBIPBSI COBEPIICHCTBYIOT IJIAaBHBIM 00pa3oM Ha Oc-
HOBE aBTOTEHHBIX Tporieccos [1].

TpaguunonHble W Hamboliee pacIpOCTpaHEHHBIE B
METALTYPIrUd MEOU TEXHOJOTHYECKHE IPOLECChl U HX
anmaparypHoe oQopMIIeHHE XapaKTepH3yIOTCSI MHOTO-
YHCIIEHHBIMU HEJIOCTaTKaMU.

B GospIIMHCTBE ciTydaeB OHU HE 00ECIeYnBaIoT J0C-
TATOYHON KOMIUIEKCHOCTH HCIOIb30BAaHUS CHIPhS, BBICO-
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KOT'O M3BJICUCHUS BCEX LIEHHBIX KOMIOHEHTOB, a CBS3aHbI
¢ OOJNBIIMMH PHEPreTHYECKUMH 3aTpaTaMH M CII0co0CT-
BYIOT CWJIBHOMY 3arpsi3HEGHHIO OKPY)KaIOIIEH Cpesbl.
MHorue M3 NpHUMEHSEMBIX B HACTOSIIEe BpeMs MeTal-
JYPTHYECKHX IPOIIECCOB SIBISIOTCS yCTapeBIINMH, CO-
BEpIIEHHO HE yIOBJIETBOPSIOIINMI TPEOOBAaHMAM COBpE-
MEHHOCTH.

OmHUM U3 OCHOBHBIX TpeOOBaHMN K COBpPEMEHHOI
TEXHOJIOTUH SIBJIAETCS BBICOKAs CTENEHb KOMIIIEKCHOCTH
UCTIONIB30BaHMs CHIPbs. B 3TO MOHATHE NOKHO BKIIIO-
YaThCsl MAKCHMAJIBHO BBICOKOE M3BJICUCHUE BCEX IIEHHBIX
COCTaBJISIFOIIMX PY/BL, & TAKKe UCIIOIb30BaHUE CUITUKAT-
HOW 9acTu pyJHON MacCHhl.

Kpome Toro, xorna nepepaboTke MOJIBEPraroT Cyib-
¢umHBIe pyABl M KOHIEHTPAThl, HEOOXOINMO HMEThH B
BHIY, YTO OHH OOJIAZAFOT JOCTATOYHO BBEICOKOW TETUIOTOM
CropaHus ¥ ITOTOMY JOJDKHBI pacCMaTpPHBAThCS HE TOJb-
KO KaK MCTOYHHK [ICHHBIX KOMIOHEHTOB, HO M KaK dHEp-
reTHuecKoe TOIUHBO. To ecTh B MOHATHE KOMIUIEKCHOCTH
UCTIONIb30BAHUS CHIPbsI JOIDKHO BKIIIOYATHCS M UCTIONB30-
BaHHUE €T0 BHYTPEHHUX YHEPTeTHUECKIX PecypcoB [2].

TenoTa cropanust BHICOKOCEPHUCTBIX Py U KOHLEH-
TparoB Moxer gocturarb 6000 kJ/kg, 4ro cooTBeTcTBYET
0,2 kg ycnoBHoro tormBa. Eciu yuects, 4to cynbdua-
HBIX MEIHBIX pyX noObBatoT Oonee 30 MiH. t/ronm, TO
KOJIMYECTBO TEIUIOTHI, KOTOPOE MOXKET OBbITh MOJIy4eHO
IIPY MX COKUTAHWH, SKBUBAJICHTHO HECKOJIBKHUM MHILINO-
HaM TOHH yCJIOBHOTO TOIUIMBA.

Kpome orpoMHOro HapOoIHOXO3SHCTBEHHOIO 3HAaYe-
HUSI, yCTpAaHEHHE Pacxo/a Ha METALTyPrHYecKHX 3aBO-
Jlax OCTPOAE(hHUIUTHBIX MCTOYHHKOB TEIUIOBOH SHEPrHU
— TOIIMBA WU 3JIEKTpUYECTBa — HaéT 3HAYUTEIIHHBIN
JIOTIOJTHUTENBHBIA 3((EKT, MO3BOJSI UCIOIB30BaTh MX
JUIsL IpYyTUX, OoJiee palOHAIBHBIX, HYXKI.

ABTOTEHHBIE MTPOLIECCHI OCYILECTBIISIOTCS ITOTHOCTHIO
3a c4€T BHYTPEHHHX DHEPIeTHUECKHX PEcypcoB, 0e3 3a-
TpaT MOCTOPOHHUX MCTOYHHWKOB TEIIOBOW sHepruu. [Ipn
nepepaboTke Cynb(UIHOTO CHIPhS aBTOTEHHOCTH ITHUPO-
METaJTyprHdecKoro Iporecca JOCTHTaeTcs 3a CUET Tell-
JIOTHl 9K30TEPMUYECKUX PEaKnuii TOpeHHs Cynb(HUIO0B,
nepepabaThIBaeMOl MHUXTH M PEaKIMi MUIAKO0Opa3oBa-
HUSL.

OnmHUM M3 OCHOBHBIX IIOKa3aTelieil COBEPIICHCTBA
meveil KUCIOPOAHO-(haKeabHON IUTaBKH SIBIISACTCS JIJIH-
TEJIFHOCTh KaMITaHWU MEXAY KaluTaIbHBIMA PEMOHTa-
MH.

KanuranbHbIil pEMOHT 1e4H CBs3aH C TOYTH HOJHBIM
OOHOBIICHWEM KIIQJKH M 3aMCHOI HEKOTOpPOro 000pyIo-
BaHWs, B TIEPHO]] €TO POBEACHHS OCYIIECTBIISICTCS KaIH-
TIBHBII PEMOHT KOTJIA-yTHIN3aTOpa, TPYO-CYIIMIOK U
CHCTEMBI ITbIICYIaBIMBAHUS.

[IpakTHka moKa3ana, 9YTO CPOK OCTaHOBKH II€YM Ha
KaIlUTaJIbHBII PEMOHT ONpENENAeTCsl COCTOSHUEM KOTJa-
yTHIM3aTOpa, camMa Ie4b MpPU IPOU3BOJACTBE TEKYIIHUX
PEMOHTOB MOXET BBIBOJUTHCSI HAa KaHUTAJIBHBII PEMOHT
yepes 2-3 roja.

[TpoomKUTENBHOCTh KAaNMTAIBHOTO PEMOHTa I€Yr
3aBUCHT OT 00BEMa pabot u paBHa 1-1,5 mecsimam. Pe-

o

MOHT I1€4M M KOMIUIEKCa B IEJIOM — OOJIbIIasi TPYAOEM-
Kasi paboTa 10 CBOEMY €XKEJHEBHOMY 00BEMY JIEMOHTaX-
HBIX M MOHT@XHBIX pabOT, MPEBOCXOIAMINX OOBEMBI
CTPOUTENHCTBA HOBOW MEYH U KOMILIEKCA.

OmHO#t W3 OCHOBHBIX NPUYMH OcTaHOBKH meun KOOI
Ha KaoUTAJbHBIM PEMOHT SBJIIETCS M3HOC €€ OTHEYIOp-
HOM Kimanku. Cpok CiyXOBl KIIAJKH IeYeld 3aBHCHUT OT
KadecTBa M BHUJA IPUMEHSIEMBIX OTHEYIOpPOB, COCTaBa
IIMXTHI, TEIJIOBOM HAarpy3KH M TeMIIEpaTyphl Ipoliecca,
CTaOMIBHOCTH PabOTHI arperaTta, yxojJa 3a KIaJKoOH B
npolecce 3KCIUTyaTallud M KEeCCOHMPOBAaHUS KIaJku. B
HanOouee THKENBIX YCIIOBUSAX padOTaeT KJajKka CBOAA U
OOKOBBIX CTEH IUIABMJIBHOM 30HBI I1€4YH KHCIIOPOIHO-
(haxkenbHOM IIaBKH, TTO/IBEPTasCh BO3EHCTBHIO BEICOKHX
TEMITEpaTyp M 3albUIEHHOCTH Ia30BOI0 OTOKA. DTH 3Je-
MEHTHI UMEIOT HanOoyee KOPOTKHA CPOK CIYKOBI U OTI-
peneNsIoT KaMITaH!o Tiedei B meom [3].

Y4uuThIBast 3TH OCOOEHHOCTH CIYKOBI OTHEYMOPHBIX
MaTepHasnoB, HAMU ObUI NPOBEAEH aHAIU3 BIHMSHUS OC-
HOBHBIX TEXHOJOTHYECKUX (PaKTOPOB Ha COCTOSHHE CBO-
Jla ¥ BHYTpEeHHEH paboueil MoBepXHOCTH arperara.

Ha ocHOBe miuTEeNbHOTO aHaM3a 32 COCTOSIHUEM CBO-
Jia meur ObUIO YCTaHOBJIEHO, YTO Ha W3MEHEHHE €€ TOJ-
IMIMHBI B XOJIe AKCIUTyaTalliyd ONpeNeNIEHHOE BIIUSHUE
OKAa3bIBAIOT CJEYIOIINE TEXHOJIOTHYECKHE IMapaMeTphl:
COZIepKaHWE B IIMXTE MEJH, TUOKCUIA KPEMHHS U CEpbI;
COZIep’KaHWe MeAW B IITEeHHe; coJep)kaHWe JTHOKCHIA
KPEeMHUSI 1 MEIH B ILTaKe. PerynspHele HaOMIONCHUS 3a
COCTOSIHHEM CBOJa IIEYH B MEPUOJ €r0 [UINTEIbHON JKC-
IUTyaTalliy TIO3BOJIMIIM HAKOIUTh HEOOXOIWMBIE CBEJE-
HUSI 10 CTENEHU BIMSHUS 3THX NapaMeTpOB Ha Mporap
OTHEYTIOPOB.

AHanu3z npoBeéH ¢ yuérom toro, yro KOII sensercs
CIIOKHBIM MHOTO()aKTOPHBIM IPOIIECCOM, HMEIOIIUM
BEPOSTHOCTHBIN Xapakrep. ClieoBaTeNbHO, VIS €ro U3y-
YEeHUS] MO’KHO TIPUMEHHUTH METOJIbI TEOPHH BEPOSATHOCTH
Y BapHallMOHHOTO ucuucienus [4, 5].

VYcnoBHble 0003Ha4yeHWs] BXOJHBIX IIOKas3aresiei, a
TaKKe MPEIETsl BapbUPOBAHUS TEXHOJIOTHYECKHX Tapa-
METPOB, OKAa3bIBAIONINX BIHMSHHE HA COCTOSIHHME CBOJA,
TIPUHATHI CIEAYIOMIHE (B3ATHI U3 IIPAKTHKH):

X - cogep:kaHNE MEH B [IUIaKe (Tpenensl e€ n3MeHe-
Hus ot 0,58 mo 0,9%);

X, - conepxanue mean B muxte (14,1 — 19,0%);

X;3— comeprkanue Meau B mreitne (33,0 — 42,0%);

X4— coneprkaHue AUOKCUAa KpeMHHs B muxTe (9,6 —
16,0%);

Xs— conmepxanne AMOKCHaa KpeMHus B mwiake (33,6 -
38,0%);

Xe— coneprkanue cepsl B muxte (25,0 — 31,0%).

BrIxoaHpIM moOKazaTeneM (IapaMeTpoM) paccMaTpH-
BAEMOM CUCTEMBI SIBIISIETCS Y| — CPEIHss TOJILIMHA CBO-
Jla, TIOJTyYeHHasI B PE3yJIbTaTe MHOTOKPATHBIX ITPOMEPOB
TOJIIMHBI CBOJIA YEPEe3 OMpeeNEHHbBIE MPOMEXYTKH Bpe-
MEHH.

IIpenen uaMeHenus Y| 3a aHAJIU3HPYEMBIH NEPUOX
cocrasuia 0,3-0,85.

Toprni Becravk Y3bexncrana Ne 3 (54) 2014




ILMIY - LABORATORIYA IZLANISHLARI / HAYYHO - JIABOPATOPHbIE NSbICKAHMA

-

3 Tabnuua 1 | cMmaTpuBaeMbIX Mpejenax BapbUpOBaHUs,
TexHonornyeckne napameTpbl BXOAHbIX NokasaTenei n npeaenbl C1ab0 BAMSIOT HA YMEHbIIEHHE TOIIlH-
WX BapbUpOBaHUsA
pe c K HBI CBOJIA.
Marema- peate- PEATAS 02bpu- OcranpHble TapaMeTpsl, a HMEHHO,
Iepe- THYECKOe Jucnep- KBaJpaTu4 omunoéka IHMeHT
MeHHBIE | e cnst HOE OTKJIO- | KOppelsi- | Koppeus- coxepxanHue Meau B mutake (r; = 0,52) u
" Henue wHu wHu wreiine (r; = 0,51), conepkaHue JUOKCH-
Y, 032 249,001 0,014 0,003 - la KpeMHust B mmxTe (13 = 0,44) u nuiake
(rs = 0,54) oxaspIBalOT 3HAYUTEIHLHOE
X 0,732 0,068 0,261 0,067 1=0,52 BIMSIHAE Ha BBIXOAHO# mapamerp. Ilo-
ITOMY IpH YHPABICHHH TEXHOJOTHYC-
Xa 16,14 1,03 1,016 0,262 rn=0,24
CKHMM TIPOIIECCOM HEOOXOANMO TINATEITh-
X, 372 8,06 2.85 0,734 3= 0,51 HO CJICIUTh 338 U3MEHCHUSIMHU 3THX MOKa-
3aTeneil U He JOMyCKaTh HMX OOJBIIOe
X, 13,8 3,52 1,88 0484 | ;=044 Y a—
Hcnonb3yst METO] HAMMEHBIIHX KBaI-
Xs 36,33 1,68 1,29 0,334 r5= 0,54 CHOJIL3YA METO .. N A
paToB, HAXOOUM pACUETHBIE W MOJEIb-
X 292 0,526 0,725 0,187 r6=0,38 HbIe 3aBHCUMOCTH & = f (X .6)
8=-24,14+5496 X, - 26,10 X,*;

[Iytém craTuyeckoii 0OpabOTKH MONy4YeHHON HHPOP-
MaliH C HUCIIOJB30BaHHEM COBPEMEHHBIX KOMIIBIOTEp-
HBIX TEXHOJIOTHIA OBUTH BBISIBIICHBI OCHOBHBIE B3aHMOCBSI-
3M MEXIly BXOJHBIMH M BBIXOJHBIMH NapameTpamu. [Ipu
9TOM OBIIM OIpeNeNieHbl MaTeMaTHYecKoe OIHCaHHue
(axTopoB, AUCIIEPCHs], CPEIHEKBaIpaTHYHOE OTKJIOHE-
HHUE, CpemHss OomMOKa M KOI(PQUIMEHTH KOPPEsIn
(tabm. 1.)

JanHHbIe, TpencTaBlIeHHBIE B TaON. | IOKa3bIBAIOT,
YTO TaKHe TEXHOJOTHYECKHE MapaMeTpbl, Kak coiepika-
Hue memu (r, = 0,24) u cepsl (1 = 0,38) B mmxTe, B pac-

o a)

1

0,9

——

0,8 — —

0.7 1 //

tl / 2

0,6 —

[ -

0,5

0,4

0,5 0,6 0,7 0,8 0,9 1 1,1

—> Cu, %

) 0)
0,8

0,7

’ __—__d

0’6 1 ///

|

0,5

0,4

0,3 2]

0,2

12 13 14 15 16 17 18

— Cu, %

Puc. 1. MopenbHas (1) n akcnepuMeHTanbHas (2) 3aBucuMoO-
CTU cpeAHel TONWVHLI CBOAA OT coAepXaHUsi Meau B Luna-
ke (a) u B wmnxre (6)

8,=-10804,01+ 1346,63 X, - 41,74 X,%;
83=-3192,52 + 175,54 X5 - 2,37 X5
8y=-1229,83 + 194,49 X, - 7,45 X,

8s=-2254,64 + 125,41 X5 - 174,10 Xs*;
86="-3135,44 + 250,39 X, - 4,96 X¢*

Ha ocHOBaHWU TONYYEHHBIX JAHHBIX HAMH IOCTPOE-
HBl AHATUTUYCCKHE 3aBUCHMOCTH, XapaKTEPH3YIOIIHEe
¢ynkm 8 = £ (X)); 6 =1 (Xy) ; 6 =f(X¢) (puc. 1-3).

[Mo »TuM ypaBHEHWSAM OBUIH MOCTPOSHBI PETPECCHH,
KOTOpBIE MOYKHO HCIIONB30BATh IS MPUOIKEHHON OICH-
KH CTETICHH BIMSHUS PACCMATPUBAEMBIX TEXHOJIOTHUECKUX
(hakTOpOB Ha yCpeTHEHHYIO TONMIIMHY cBona (puc. 1-3).

CpaBHEeHHE JHHHUN perpeccuil ¢ SKCHePUMEHTAIbHO
MTOCTPOCHHBIMH 3aBUCHUMOCTSIMH TTOKa3BIBAIOT, YTO pa3pa-
OOTaHHBIC HEJIMHCHHBIC MOJICIIH HEAJCKBATHO OTPAXKAIOT
MIPOUCXOJISIIINE TPOLECChl B Teud. BceneactBue 3Toro
HaM# OBLTM pa3pabOTaHbI JIMHEHHBIC MOJCIH 3aBHCHAMO-
CTH CpEJHEH TONIIMHEI CBOJA O OT PacCMaTPHUBACMBIX
TEXHOJIOTHIECKUX (hakTopoB X -Xg.

[Toy4yeHHbIE MOJIENI UMEIOT CIETYIOIINNA BU/T;:

6,=0,306 + 0,326 X;;
5,=0,308 +0,019 X,;
85;=0,269 +0,0085 Xj;
84=0,298 +0,0022 Xy;
85=0,491 +0,0087 Xs;
86=0,291 +0,0190 X¢;

I'padudeckas mHTEpIpETaNNs NPUBEAEHHBIX 3aBUCH-
MOCTEH mokasaya, 4To JHHEHHAas MOJeb aJIeKBaTHO OT-
pakaeT CYIIHOCTH SIBIICHHH IO ONPEAEICHUIO BIUSHUA
BBIIIIETIEPEUNCIICHHBIX TEXHOJIOTHUECKUX MTOKa3aTelNel Ha
cpeIHee 3HaYeHUe TOJIIUHEI CBOJIA.

W3HOC OTHEYHNOPHBIX MaTEPHUATIOB CBOJA TEYH 3aBHU-
CHUT OT MHOTHX (DAKTOPOB, U3 KOTOPBIX OCHOBHBIMU SIBJISI-
IOTCsI: a0pa3UBHOE BO3JICHCTBHE IIUXTOBBIX MATEPHAJIOB,
TeMIepaTypa, OKUCIUTEIBHBIN MOTEHIINAT Ta30BOH Cpe-
ITBI, BS3KOCTh, IIOBEPXHOCTHOE M MEK(a3HOE HATKECHHUE,
MPONHUTKA KHPIHYA JKUJAKAMU TPOMYKTAMH IUIABKH W
npyrue. OqHAaKo BCe 5TH (PAKTOPHI B 3HAYUTEIBHOM CTe-
TIEHN 3aBUCST OT COCTaBa IIUXTHI U YCIIOBHH €ro MOBeEe-
HUS B IUTABAJILHOM IIEYH.
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Puc. 2. MogenbHble (1) n akcnepumeHTanbHble (2) 3aBUCK-
MOCTU CpeAHel TOMWMHbI CBOAA OT COoAepXaHus mMeau B
wrenHe (a), gMokcuaa KpemHusa B wuxTe (6) u anokcupa
KpeMHUs B winake (B)

o

0,8

0,7

0,6

0,5

0,4 —

0,3

0,2

26 27 28 29 30 31 32
—> 5%
Puc. 3. MogenbHble (1) n akcnepumeHTanbHble (2)
3aBMCMMOCTM CpeAHel TONWMUHbI CBOAAa OT coAepXaHus
cepbl B LINXTE

Hanpumep, Hanmuuume B cocTaBe INUXTHI JHOKCHIA
KPEeMHHUsI CIIOCOOCTBYeT OOpPa30BaHHIO JIETKOIUTABKHX
COe/IMHEHUH THNa (asyiuTa, KOTOPHI, HAIUIasl Ha BHYT-
PEHHUE MTOBEPXHOCTH CBOJIA, 00pa3yeT 3alllMTHBINA TapHU-
CaX, KOTOPBIH B HEKOTOPOW CTEIIEHH 3aIlMINAEeT CBOJ OT
OBICTPOTrO pa3pyIICHHUSI.

Hanmame 1ocTaToyHOrO KONMYECTBA CEpPhl B HIMXTE
CIOCOOCTBYET aBTOTCHHOCTH IIpOIlecca, a TaKkkKe CIIoco0-
CTBYET BOCCTaHOBJICHWIO MarHeTHTa, KOTOPHIA SIBISIETCS
OCHOBHOH NPHUYMHOIN re€TEpOreHHOCTH paciulaBa U MOBBI-
LIEHUS €€ BSI3KOCTH.

Bricokuii OKMCIUTENBHBIN TOTEHLIHAT Fa30BOM aTMO-
cdepsl CrIocOOCTBYET MEPEOKHCICHHIO pacIuiaBa, yXy/-
HICHUIO €ro (DM3MKO-XUMUYECKUX CBOMCTB M TOBBIIIE-
HUIO NOTEeph MeTaJljIa CO MUTaKaMH.

B3siThIe 32 OCHOBY NTaHHBIX HCCIIEIOBAHUM TEXHOJO-
TMYECKUE ITOKa3aTeNll B 3HAUUTEIbHON Mepe ONPEIeNsIOT
TIepedrCIIeHHbIE BhIIIE (aKTOPBI M CIIOCOOCTBYIOT OIITH-
MaJIFHOMY XOJly METaJUTypTHYECKOTo IpoIecca.

Takum 00pa3oM, Ha OCHOBAHWH MPOBEAEHHBIX MCCIIE-
JIOBAaHWH MOJKHO CIENaTh BBIBOJ O TOM, YTO CPOK CIyX-
Obl cBOJA MEUYM U YBEIUUCHHE KAMIAHWUH IUIaBHUIIBHOTO
arperara JOCTHraeTcsi Ipu paboTe Ha IOCTOSIHHOM 3a-
JAHHOM COCTaB€ INUXTHl U COOIIOJCHUU ONTHMAIBHOTO
COOTHOIIEHHS — KUCJIOPO/I: IIUXTA.

Januble mpemioxkeHus mo3BoisaT Ha 15-20% ysenu-
YUTh CPOK CIYXOBI CBOJA TMEYH, YIJIHHUTh KaMIaHUIO
IUTaBWJIBHOTO arperara, IOJIyYHUTh JOTOJHHUTENBHO 3Ha-
YHUTENFHOE KOJIMYECTBO MEAH, 30J10Ta, cepedpa U Ipyrux
METaJJIOB.

Cnucok numepamypabli:
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WCCNEOOBAHME TEMNJIO U MACCOOBMEHA
B OBJIACTU NEPEMELUUBAHUA TPEXMEPHbIX
TYPBYINNIEHTHbIX CTPYU PEATUPYIOLLUX TA30B

Mupumos A.M., gekaH 3apaduaHckoro obuetexHnyeckoro dakyneteta HITW, gou., kaHa. ms-maT. Hayk

Magolada uch o’lchamli girdob harakati ogimidan hosil bo’ladigan gazlar tugashining chizigsiz differensial
tengsizlik tizimida chegaraviy sharoitdagi bir gqism hosilasini hisoblash usuli, shuningdek ikki parametrli girdob
harakati modeli asosida kvadrat shakldagi konus naychada tugaydigan uch o’lchamli girdob harakati ogimiga
o xshaydigan bir qancha sonli tadqiqotlar natijalari ko rib chigilgan.

Tayanch iboralar: chizigsiz tizimli differensial tengsizliklar, chegaraviy sharoit, hisoblash usuli, uch o’lchamli
girdob harakati ogimidan hosil bo’ladigan gazlarning tugashi, uch o’lchamli girdob harakatiga o’xshash tadgiqotlar,

kvadrat shakl, ikki parametrli girdob harakati modeli.

System of nonlinear equations in partial derivatives, boundary conditions, methods of calculation, overflow of 3D
turbulent jets of reactant gases, and some numerical results of research of homogenous 3D turbulent jet overflowing
from square nozzle on the basis of two-equation turbulence model k-¢ is considered in this article.

Key words: system of nonlinear equations, boundary conditions, method of calculation, overflow of 3D turbulent jets
of reactant gases, study of homogenous 3D turbulent jet, square shape, two-equation turbulence model

B MHOroumciaeHHBIX OTEUECTBEHHBIX U 3apYOEHKHBIX
paborax [1-5] memaroTcs MOMBITKM PaccUUTaTh TypOy-
JICHTHBIE TEYEHHS XMMHYECKH pearrpyromiero raza 4mc-
JICHHBIMH METOJJaMHU C WCIIOJIb30BaHHEM ABYX W MHOTO-
TapaMeTpUIecKNX Mojenell TypOyJeHTHOCTH, HEKOTO-
pBIe U3 3TUX PabOT MOCBSILIEHBI YHCIEHHBIM HCCIIEI0Ba-
HUSIM TIPOCTPAHCTBEHHBIX TYpOYJIEHTHBIX TEUEHWH, rie
paccMaTtpuBaeTCcsl CUCTeMa HelIWHeHHBIX auddepenmu-
IBHBIX ypaBHEHWH B YAaCTHBIX HMPOWU3BOIHBIX, T'PaHUU-
HBIE YCJIOBHUS, METOJ pacuéra, UCTEYEHHE TPEXMEPHBIX
TypOYJIEHTHBIX CTPYH pearupyrolyx ra3on, a Takke He-
KOTOpBIE YHCJIEHHbIE PEe3yJbTaThl UCCIEJOBAaHMUSA OIHO-
poaHO# TpéxMepHOU TypOYJIEHTHOH CTPYH, UCTEKArOIIeH
U3 CcOIUia KBaapaTHOW (OpMBI Ha OCHOBE NIByXIapameT-
pHUUECKOit MOJENH TYPOYJIEHTHOCTH «Kk-€.

B «k-e» Monenu BeIBOISITCS ypaBHEHHS IS TypOy-
JICHTHOM KMHETHYECKOW SHEPTUH k ¥ CKOPOCTH JUCCUIIa-
UK TYpOYJIEHTHOMH 3Hepruu € [2, 3, 5]:

Ou, Ou,|0u,
LDk _ @ {ur fﬁk}ﬂr[ u/+ﬂ%_p& O

Dt 6xj o, Ox, Ox,; 0Ox,|0x,

Ou . ?
Ds_ 0 |y Os + Ce| Ou, Ou,  ou, ou, pGe Q)
Dt 6x o, 6x Tk ox,; 0x, |0x, k

JlaHHblE ypaBHEHHs BBIBEICHBI M3 HECTAI[IOHAPHBIX
ypaBHenuii HaBbe-CTokca, B KOTOPBIX COXPaHEHBI JH(]-
(y3MOHHBIE 4JIEHBI, HO OTOPOIIEHBI WIEHBI, COOTBETCT-
BYIOIIIME€ BS3KOHM IUCCHITAIMM, a TakXe IpPOM3BEICHA
Mo (UK HEKOTOPBIX JPYTHX WICHOB.

VYpasHenus (1) u (2) MOKHO TIpeCTaBUTH B Oe3pas-
MEpHOM BHJE, BBe/Il 0003HAYCHUS M BBINOJHSS HEKOTO-
PpBIe HECIIOKHBIE OTICPaLIUH.

YpaBHEeHHE KHHETHUECKOW YHEPTUHU TYpOYICHTHOCTH:

ok 0k Gk 10 [u: ak}?(ﬂg 8k}_ Gt ()
Z

—+
e P Loy P % o\ o, 0y o2\o, oz

ypaBHeHI/Ie JAUCCHUITIAlIUU SHCPIUHU Typ6yJ'I€HTHOCTI/IZ

o€ oe 85 1 O Os M Og €
G PR
Loy 62 L2 6y(0' 6y] 62(0' 62] @ +ng)k )

pU—_—+pv——
ORI B

ox = Loy
TypOyneHTHast BA3KOCTh MOKET OBITh BBIpa)KCHa 4e-
pe3 JIOKaIbHbIE 3HAUCHUS k U € CIEAYIOMUM 00pa3oM:

rue:

C pk?
L ©)

&

OMnupuyeckne KOHCTAHTHI B ypaBHeHUsX (4) — (6)
paBHBL:

C,=009 ¢ =145 C,=190; 0,=10 o,=13(7)

Cucrema ypaBHEHHH YHMCIIEHHO PEaln3yercsi ¢ OMO-

MIBIO CIEIYIONINX TPAHUYHBIX YCIIOBHN:
I. x=0:

1). 0<y<l, 0<z<I:

P=R, C=, k=k, =5;(8)

2). I<y<y,, I<z<z, :

u=L v=0 w=0, p=1, H=H,

u=u, =0, =0 p=p, H=H,
P=P, C=0, k=k, s=¢

II. x>0 :

O'zbekiston konchilik xabarnomasi Ne 3 (58) 2014



-&

1).2=0, O<y<y, .

al:o, al:o, @=0, a—Hzo, a—czo, ak:o, % _)
0z 0z 0z 0z 0z 0z
2).y=0, 0<z<z,.
U _o, p=p, 9o M _o X k_y 22, ©)
oy oy oy oy oy oy )

2) Z_)Z+so> y_>y+oc‘

M:ul, U:()a C()ZO, p:p15 H:I{D P:Pp CIO,
k=k, €=¢

3nech ki, k, u &, & -cooTBETCTBEHHO HCXOJI-
HblE 3HAYCHUS KUHETHYECKOW W JMCCHIIALMU SHEPTHU
TypOyJIEHTHOCTH.

W3-3a CIIOXHOCTH TIOJTyYEeHUS paclpeieieH s Xapak-
TEPUCTUK TYpOYJIEHTHOCTH Ha Cpe3e COoIuIla B OOJBIINH-
CTBE CYIIECTBYIOUIMX pPabOT MpOQMIN paclpeaeseHus
KUHETHYECKOI SHepruu TypOyJIEHTHOCTH IPHBOIATCS, a
CKOPOCTb JUCCHITANA KUHETUYECKOW SHEPIHU HE HMeeT
NPSAMBIX AKCIEPHMEHTANBHBIX aHaJoro. [lostomy st
3aJaHMs paclpeleeHusl XapaKTepHCTHK TypOyJIeHTHO-
CTH HA cpe3e COIUIa MOJIB3YIOTCSA Pa3IMYHBIMH COOTHO-
LIEHUsIMU, HO 9TH UCXOIHBIC 3HAYEHHsI JOJDKHBI oOecre-
YHUTH BBIp@KEHHS TYpOYJIESHTHOH BA3KOCTHU (6), COOTBET-
CTBYIOILIME JCHCTBUTEIHHON KApTHHE TEUCHHUSI.

VYpasuenus (3) — (4) ¢ TpaHUYHBIME yCIOBUSIMH (8),
(9) umeroT mapabOMMYSCKUIM THI U MOXKHO MX YUCICHHO
pelNTh OHWUM W3, HaAMH pa3pabOTaHHBIX, METOIOB W
anropuT™Mami [6].

Omimune B pacyére COCTOMT B TOM, YTO HPEXKIE YeM
BBIYHCITATH |l BBIYUCIIAIOTCS 3HAYCHUS Kk U €,, COOTBETCT-
BEHHO, PeIIeHNEeM pa3HOCTHHIX ypaBHeHHuil (3) — (4) me-
ToioM TporoHku. PasHoctHwle ypaBHeHus (3) — (4) c
HCTOJH30BaHNEM TPAHUYHBIX YCIOBHUH (8) MOXHO Tpea-
CTaBUTh aHATOTHYHON TPEXHAroHaJIbHOW CHCTEME ypaB-
HeHu#t [7].

Jn1st mpoBepKHM TOCTOBEPHOCTH Pa3padOTaHHOTO ajro-
pUTMa M METOJIa PEIICHNS B Ka4eCTBE TECTOBOI'O BapHaH-
Ta HMCCIEAOBAJIOCH HCTEUCHHWE HM30TEPMUYECKON CTpYyH,
HCTEKaloIel M3 comla KBaJpaTHOM (OpMBI M pacmpo-
CTpaHsOLIEHCs B 3aTOIUICHHOM IIPOCTPAHCTBE BO3/IyXa.

VcxonHble 3HAUSHUsI M pa3Mepbl coIUIa 3aMMCTBOBA-
HBI U3 paboTH [§]. B pacuérax Oe3pa3smepHBIE HCXOAHBIC
3HAYeHUS KHHETHYECKOH OHEPruu TypOYIEeHTHOCTH
ctpyu BapsupyioT ot 0, 001 mo 0, 1, a nuccumarus 3Hep-
run TypOyienTHoct £€=0,01. Bo nzbexxanue neneHus Ha
HyJb HWCXOJHBIE 3HAYEHUS! OKUCIHTENS (TOKOSILEToCs
BO3/1yXa) K U € OCTAJIHMCh MIOCTOSIHHBIMU M PAaBHBIMU

ki=0,001; k»=0,01.

Ha puc. 1. a, 6 npuBenensl npoduiId TPOAOIEHOMN
CKOPOCTH B Ppa3HBIX MOMNEPEYHBIX CEYECHUSX CTPYH M
CpaBHEHHE PacyETHHIX JAaHHBIX, ITOJYYEHHBIX Ha OCHOBE
anredpamdecKor n «k-£» MOAETH TYpOYJICHTHOCTH B pa3-
HBIX MCXOHBIX 3HAYECHHSX K.

—~— ~ E=0,01
YTt R=od
e e = Aar Moa

U.ixﬁ U.2= 331\1/(:

0

Puc. 1. a), 6) lNMonepeuyHble pacnpeneneHUss NPoaosibHOMN
ckopocTu no ocsim Oz n Oy

W3 pesynbTaroB, NMpUBEAEHHBIX B BHIE TIpa(HKOB,
BUJIHO, YTO TP MAJIBIX 3HAUSHHUSAX K PO CTPYH 3aMETHO
coXpaHsieTcsl.

B HauanpHBIX y4acTKax CTPYH pe3yJbTaThl UCCIEN0-
BaHMS MOJieJied B3aUMHO XOpOIIO COTJIaCyIOTCS, €CTeCT-
BEHHO, C 9KCIIEpUMEHTAIbHBIMH JaHHBIMA pa0oTHI [8], TO
Ke U Jjajee ¢ yAAICHHEM OT cpe3a COIlIa, Ha OCHOBE KO-
TOPOTO «k-£» MOIIENH TYPOYJISHTHOCTH 3aHHKEHBI.

W3 >Tux rpaukoB BUIHO, YTO INHUPHHA CTPYH B Ha-
IpaBJIeHUH OOJBINOI OCH OTBEPCTHS B Ha4ayle yMEHbIIa-
eTcs, B TO BpeMs Kak B HallpaBJICHHMH MaJIOW OCH OHa
pacrér.

Ha HexoTOpoM paccTOsSHMM BHH3 IO MOTOKY MX 3Ha-
YEeHUSI CTAHOBSTCS PaBHBIMH, ITOCJE YEro 00€ HIMPHUHBI
BO3pACTalOT NMPAaKTHUECKH ofuHaKoBo. IIpn atom dopma
CTPYH CTPEMHUTCS K OCECHMMETPUYHOU — (opMe CTpyH,
nepexoaut B Kpyriaywo (x=35) . [To-BuguMomy, Hadasb-
HOE yMCHBIICHUE INUPHHBI CTPYH CBSI3aHO C HAIUYHEM
OOKOBBIX CKOPOCTEH.

CennooOpa3Hoe moBeJeHUE Mpoduiiell MPOAOILHON
CKOpPOCTH B HAaIIPaBJICHUU OOJIBIION OCH HaOII0aloch B
SKCIIEpUMEHTaX aBTopa paboTel [9], HO He OBUIM MOTyyYe-
HBI YHCIICHHO C UCIIOJIb30BaHNEM «k-&» MOJENH B paboTte
[2], Toe uccnenoBanack CBOOOIHAS TpEXMepHas TypOy-
JIEHTHAsl CTPYsl, UCTEKAIOIas M3 COIUIa MPSMOYTOJIbHON

(OpMBEIL.
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CBOICTBOM, KOTOpPOE HE YAAETCs MONY4UTh B pacuére
aBTOpamMu pabot [2], maxe mpu MoaM(UKAIUU HaYaIb-
HBIX YCIJIOBHH, SIBIIsieTCsl HaOnrogaeMoe B 3KCIEpHMEHTE
HaJIM4Ue cemioo0pazHoi (opMBI poduiel CKopocTH B
HaINpaBJICHUN OCH Z U OOBICHIETCS] ABYMSI BOSMOKHBIMHU
TIPUYNHAMU:

1. 'pagueHT naBiaeHUs BOOJIb OCH, KOTOPBIN 37€Ch HE
YUHUTBIBACTCSA, MOXKET HE OBITh NPEHEOPEKMMO MaJIbIM
IIPY HAIWYUU 3HAYUTEIHHOTO MOMEPEUYHOTO NBHKECHUS U
3TO MOXKET YCKOPSATh WX 3aMEUIITh HEKOTOpbIe 00/1acTh
TEUEHHs] OTHOCUTEIILHO JPYTHX 00JIacTeH.

2. ToT ke xapakTep, 4TO U apryMeHThI, IPUBEIEHHBIE
B BBE/ICHHH, MOXXET OBITH OOYCIIOBJIEH KaKUMH-TO BTO-
PUYHBIMH TEUEHHSIMH, KOTOPBIC HAKJIA/JIBIBAIOTCS HA BTO-

-

pHUYHBIE TEUSHHUS, BO3HUKAIOIINE M3-32 YCIIOBHH HCTeue-
HUSI U3 OTBEPCTHSL.

JlononHuTENbHBIE BTOPUYHBIE TEUCHHUS, BBI3BAHHBIC
TypOyJI€HTHOCTBIO, MOTYT CIOCOOCTBOBaTh IE€PEHOCY
KHUAKOCTH, 00JIafaronieil BRICOKHM KOJIUYECTBOM JIBIIKE-
HUS, OT LEHTPAIBGHON YacTH CTPYH K KpasM W, TaKHM
00pa3oM, TPUBOIUTH K OOpPa30BaHHIO CEIIO0Opa3HON
(hopmbI ipoduiel CKOPOCTH.

Hawm xaxxercs, 9T0, ckopee Bcero, aBTOPHI [2] HCTIONb-
30BaJIM HMITMPUYECKHE KOHCTAHTHI, YYACTBYIOIINE B «k-
£» MOJEeNH, TIPHEMIIEMbIE JUI HECKHMMACMOW KHUKOCTH.
B mporecce MHOTOYMCIIEHHBIX SKCIIEPHUMEHTAIBHBIX pac-
4ETOB MMOJ00paHbI 3HAYEHHS HIMITUPUIECKIX KOHCTAHT C;
C,, oHH, COOTBETCTBEHHO, paBHbI C;=0,44 C,=0,5.
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LUYPNAHIAH F’PYHTINU UYN KYTAPMANAPUHWUHT

EH KUANUTU

KatomoB A.Ll., TOTY «l'vpporeonorns Ba reodusuka» kadeppacu npodeccopu, TexH. daH. gokt.; Fynamos T.A., TAOTY

«'maporeosnorus Ba reocpusnka» kadpeapacu accUCTEHTH

B cmamve npusedenvi nayuno-ucciedosamenvckue pabomvl nO HAZHAYEHUIO OMKOCO8 OOPOICHLIX HACLINEU U3

3acaneHHblX  2pyHmos, pacnpocmpanénuvix 6 Pecnyonuxe,

OOKyMeHmOG, UCHOJIb3YEMbIX 6 NPAKNUKE.

CO2NIACHO npogedémweo aHaiusza  HopmamueHvlx

Hpu@edenbl YUCTEHHble 3HAYEHUS KPYMU3Hbl OMKOCO6 aOPOJfCHle Hacelnell 8 COoOmeemcmeuu ¢ CYMMAPHBLIM
codepofcayuejw JIECKO pacmeopumblx conetl u cmeneHu 3aconeHUs..

Knouesvie cnosa: nasnauenuss omxocos aOpo.’)fCHle Hacvinell U3 3AaCAlECHHbIX CPpYHMO6, 4YUC/IEHHble 3HAYEHUS
KpYymu3Hbl OmMKoOCo6 OOPOQfCHblx HaCblI’IEZZ, codepofccmue JIECKO pacmeopumbsvlx conell u cmeneHu 3acojieHusd, aemomo-

bunbHble 00PO2U, MOUWHOCHIL OOPONCHBIX HACLINEIL.

The scientific-research works as intended of side-slopes of road embankments from salty soils spread in the Republic
according to the lead analysis of formative documents used in practice reported in this article.
Reported the numerical values of the side-slopes road embankments crossfall in accordance the summary contents of

easily soluble salts and degree of salinity.

Key words: intended of side-slopes of road embankments from salty soils, the numerical values of the side-slopes
road embankments crossfall, contents of easily soluble salts and degree of salinity, automobile road, depth of road

embankments.
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PecnyOnukaMu3 aBTOMOOMIL HYyImapuna
XapaKaTJIaHyB4M aBTOMOOWJI-TAPHUHT XWJIM, COHH Ba
VJIApHUHT OpKa VYKUra TyMIaAWTaH OKJIaMaJlapHUHT
KEeCKMH OpTHIIN aMania ¢olmaraHmiaérral MebEpui
XYAOKATIAPHA TaKOMIJUTAIITHPUIT KaOu BaszuanmapHu
xan kunumrHE Tanad kwmmokna. lyaman kemu® gukuo,
yilapAa KeJITHUpUIAraH Hya KyTapMalapUHUHT
HOpMAJIapUHU: XyCyCaH €H KMJIMK KUMaTJIapyuHU KanTa
nmnab 4Yukub, yIapHH MyCTaxKaMJIWTH Ba
TypFYHJIMTHHU TabMHUHJIAII MyXUM axamustra sra [1-10].

PecnyOnukaMu3HUHT — IIypiaHraH — XyqayulapuaaH
yTran aBTOMOOWIb WYJUIApUHHUHT €H Oarup KUSUTUKIApU
Ba IPYHTJIAPHUHT LIYPIaHUII JapakacH Oyiinda TacHudu
IIHK 2.05.02-07, MIIH 47-2005, UKH 56-10 xabun
MEBEPUM XyXoKaTAapAa Ba Myn KypWIUILINATA OUJ
amabuérnapa KEeNTHPWITAH. Yapra acocaH eHIWI
9pYBYH TYy3/ap MUKIOPWHHMHT WHFUHANCH (KypyK TPYHT
Maccacura HucbataH % pna) Oyifmua TpyHTIap KydcH3,
ypravya, Kywid Ba yTa KywIH Typjapra, TapKuOHaaru
TY3JapHUHT XWUIApH Oyinda XJIOpUl, Cynb(aT-XI0pUI
Ba cynbdar, XJIOpHI-Cyab(aTiniapra Oy IuHaaUIAp.

IMHK 2.05.02-07 nma 1mypiaHran TPYHTIU
KyTapMalapHUHT €H KYSUTHK Ba OaJaHIIMK MHUKAOpIapu
KeJITUpUJIMaraH, YyHJAa THIJIM Ba JECCUMOH
TPYHTJIApHUKHA Taking KWIMHTaH. XycycaH, acocu
MycCTaxkaMm OYnraH KyTapMalapHUHT €H KHSJIMKIapHUHU
YMyMJIAIITHPWITaH XOJJard KuiiMaTH, OajlaHIINK 6
MeTprada O¥ymraHn xommap yuyH [:1,5, 12 wmerpraua
o6ynrarma octku 0-6 m yays 1:1,75 Ba 6-12 m yuyn 1:1,5
KaOyJ KUJIMHTaH.

MIIH 47-2005 ra acocaH #yn moitm Maxayunid
TpyHTIapAaH Kypwiradaa (tammum macodacu 0,5 km gan
KaM) KyTapMa €H KWSUIMTH, LIYpIaHUII JapaskacuiaH
karpuii Hazap, KMK 2.05.02 HuHr x¥ypcarmanapura
acocaH OenrmwinaHumM  Kepak. IOkopm — mapakanu
Hynmapaa KyTapMaHUHT KUSIATH 1:4 GenrunaHam.

Tammu® kenuHagWraH TpyHTIapAaH KyTapMma
Kypwiragia €H KWUIMK KUHMamiapn KyHumaruda
OynuImM Kepak:

a) HIypjaHMaraH Ba Ky4cu3 IIYpJiaHraH TPYHTIIAp
yayd KMK 2.05.02 auHT Tanabmapura acocas;

0) ypraya Ba KywiH IIypiaHraH Oap4a Typaard I'Ui
Ba CYIJIMHOKIAp YYyH KyTapMa OamaHauru 2 m JaH
KnumK Oynca 1:2, kyTapma OamaHUIMTH 2 M JaH OPTHK
6ynca — 1:3 ynunr mactku (2 m rava) kucmuga Ba 1:2
IOKOpHU KMCMH/[Ia;

B) ypTaya Ba KywId LIypJaHTaH Maija Ba YaHTIH
Kymjiap, HIyHUHTAEK Oapya Typhard cymneciap ydyH
KyTapMa OaymaHimura 2 m jaaH opTHK Oynca 1:3 yHWHT
macTky (2 m raga) KuCMUIa Ba 1:2 10KOpU KHCMHIA;

r) Oepma Oynran xoyumapaa — 1:2.

HUKH 56-10 ra acocan €H pe3epBHaH TPyHT OJIHO
Kypwiamurad Oamapmaurd 2 m rada Oymran [-II1
tondanm Hymmapaa KyrtapMaHuHr €H Kusuarn  1:3
OenrmraHann. Arap OamaHAINTH YHAaH Katta Oynca, 6H
kuamik 1:1,5, ypra Ba Kywin mIypiaHrad rpyHriaapaa —
1:2 xaOyn KUITHHAI.

o

Myammud €éH pe3epBIaH TPYHT OJHO KypHIIaIuraH
O6arapamuru 2 m raga 6ynran [-III Tomdamm itynmapna
KyTapMaHWHT &H KUsMruHU 1:4 OenrmialiHu Takimg
Kwiagn. Arap OajmaHmauru yHIaH Karta Oyica, €H
kusuik 1:1,5, ¥pTa Ba Kywiu UIypiiaHrad TpyHTIapia —
1:2 xaOyn KWIHHAIH.

Makona wMyammubuHUHT (QUKpUYa IIypiIaHTaH
TpyHTIapJa Kypwiagurad KyTapMaJapHUHT €H
KWSUINTMHY WY1 TNOMMHUHI TYPFyHJIMTM Ba XapakaT
xaBcuznuru TanmabmapuHM XUcoOra oiub Oenruiiail
kepak Oynmamu. by rtamabra acocan Oamanmmurua 1,5 m
OyiraH KyTapManapHu €H KUSUIUTH HYJITHUHT Japakacura
6ornuk 1:3-1:4 muknopaa, 6ananmmuru 1,5 xarra 6yica
1:2 Genrumamt 103uM.

Myammauar  ¢ukpuya OamaHymran 3 m rada
oynran [-11I Tondanm iymapaa xapakaT XaBQCH3IATHHA
TaBMHHJIANI MaKCaauaa KYTapMaHUHT ¢H KISUTUTHHA 1:4,
KOJITaH Japakaiii HyJuapaa KyTapMaHUHT OallaHIATH 2
m raya 6¥yca — 1:3 Gymumm kepax.

Maxkona MyamTUGUHUHT (GHUKpUYa KyTapMaHUHT
Oayananauru 2 m rada Oynranga €H kusumk 1:3, xarra
OanmaHUIMKIA KaM IOypiaHraH rpyHTiaapaa 1:1,5 Ba
KyWIH IIypJiaHrad rpyHmiapaa 1:2 0ynuimm kepaxk.

IOkopuna kentupuiran MebEpUIl XyXoKaTiap Ba
anabnérnapHu TaxJIWIM, YyjapAa KeNTHpPWiIraH &H
KUSUIMKHUHT HOpPMAaTUB KuiMaTiapu acocan 1:3-1:4
OenrwiaHnmuHA  Kypcaragu. UlyHuHrmek  ymapHu
Oenrwiamia IIypiaHTaH TPYHTJIAPHUHT ¥3Wra Xoc
XYCYCHATIApUHM, XyMJIAJaH: TY3JapHUHT TapKHOM Ba
MHUKIOPH, KyTapMaJapHUHT Kypull XkapaéHuaa
(3UUNAIITHPHUII JaBpHAa) XOCHI OYIaguran CTPyKTypa-
MEXaHMK XOCCaJapuHH, 3HUWIMK HOpMajJapuHH,
ABTOMOOWJIHMHI OpKa VYKWra TylIaJuraH IOKHUHT
MHKJIOPH amaijgard MebEpuil XykaTiapaa OenruiaHra
10 t ypuura 13 t OYmUIIM, IIYHUHTIEK yapJard cyB-Ty3
TapTHOMHM TAabCUPHHU  XHCOOTa  OJIMHMaraHjiuru
KyTapManapia Kymiabd Oysmimmnniap pyi 6epuinra onuo
KelIMoKna. by oca ymapman Qoiinamannmima capd-
XapakaTIapHNW OINWINNTa, acoCCH3 €H KHSUIMKIAPHU
KISUTUTHHE Oenruiamra cadbad 0yIMoKkaa.

Takunmanraanapad Kenmud 9uKu0, KyTapManapHu €H
KWSUIMK ~ HOpMaJlapura aBTOMOOWUIADHUHT — XapakaT
KaJaJUIMTH Ba OpKa YKWTa TyIIaJuraH IOKHH XpcoOra
ONITaH XOJJa, yJapHH MYCTaxKaMJIMTH Ba amajjiard
3WWINTHHN YPTaHWII acOCHAA Y3TrapTHPHIIIAp KHPHUTHUII
Ba yJapHH aMmanuérra TaTOMK OTHII y4YyH
V36eKUCTOHHMET Xap XM Xy[yIul IIapoHTIapHa,
xycycan Kopakanmoructon Pecmybnukacu, bByxopo,
Kamxkanapé, Cypxonnapé, @aprona, Xopasm Ba Cupaapé
BUJIOSITIApUIa TapKairaH IIYpiaHraH TpyHTIApAaH
nbopar MyiIapHM KypUII Ba TaIIXWMC KWIWIIAA,
IIYHUHTJIEK, JabopaTopusi LIapoOUTHIA MabJIyM
MHUKJIOpIAard Taxpuba-dKCIepUMEHTAl HWIIJIapu
YTKa3WIIH.

MabryMKH KyTapMaJapHUHT €H KWSUTUTHHA EKU
TYPFYHJIMIUHHM Oenrunamzia Oup Hewa Xuwl ycynaaH ¢oii-
JaJlaHWIIa/IN, XyCyCaH:

1) 6up xmi1 TapKUOIN TPYHTIIapa ailylaHa IVITHHIUP-
nu 1o3a cypuiumn (ALJIOC ycymn);

Toprsit
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. 1-xapBan
My kyTapMaapMHUHT YYKYPJIUTH OYiin4a MycCTaXKaMJIMK
KYpcaTKu4jiapu

Kataamuunur 3uuaamr
Katnam
KonJjamMa HpHII 3uuiiurmy,
KAJIMHIATH 3
103aCHAaH m K03 ¢ duiy kg/m
YyKypJIUIH, M HEeHTH
Hii1+0,4 raya 0,40 1,03 1936
(Hiir+0,4)+1,0 0,60 1,00 1880
(Hiir+1,0)+1,5 0,50 0,98 1840
>1,5 0,50 0,96 1800

2) Oup XWJI TapKUOJM Ba KATIIAMJIM TpYHTIapAa €H
KMSUTMKIIAPHU TEHT MyCTaXKaMIIUK ycyiu (Fp ycynn).

Amangaru Menépuil Xyxokarnapaa, xycycan ITHK
2.05.02-07 na, €H KWSUIMK TYPFYHJIWUTH OWUPWUHYU yCyIl
acocuma xucobnma® uymKmiaraH. AMMO, KyTapMaiap
MebEpiapra acocaH KYMUWIMK XoJulapaa Oup Xuil Ty-
pYHTJIapaH JIOWHXalaHca XaM, YIApHUHT IyKpIIUK Oyi-
W4Ya 3UWINTU Xap XWiI OenrunaHagu. Mucon Tapukacuaa
SHTU MIUIA0 YMKApPWITaH TPYHTIAPHUHT 3UWINK HOpMa-
napuan, MKH 84-13, uykypnuk OYiinua y3rapuimm 1-
JKasiBaj/la KeITUPUITaH.

I-xanBanaa KeNTHUPWITaH 3HWIMK  HOpMajapw,
KaTJlaM KJIMHJIMTH IIYpJaHraH eHTHI YaHTJIM cyTieciap
TapKalraH XyayJulapJard eHIWUIAIITHPWITaH TypjAaru
WYyn TymamManu KyTapManap y4yH MHCOJ TapuKacuaa
KEITUPUITaH.

l-kaaBamHU TaxJIWIM HMyn  KyTapMaJlapUHUHT
YyKypIUTH OYWWYa 3UWINTH Xap XWI OYIUIN, IIyHTa
acocaH YyJapHM MYCTaxKaMJIMK KYpcaTKHWIapu Xam
Typiauda OynumuHU Kypcatanu. Kentupuiaran
XyjgocalaH KyTapMaJapHUHI €H KUSJIUTHUHU
JIOWMXaJalia, ylapHu XUco0 HIUIapuia MyCTaXKaMIIMK
KYpCcaTKUWIapHIaH, SbHU WYKU WIIKAJIAHUII Oyp4ard ¢
Ba Oornanum Kywiapuaad C QoiianaHumima, 3UWIHK
HYpMaJapuHi YyKypiuk Oyiimda ¥y3rapummra 3THo0p
OCpHIIl KePaKIUTH KeITHO YHKaIH.

2-xapBan

FpyHTRapHUHr WypnaH1w gapaxacu 6ynmya tacHucdm

EHruni spyBuH Ty31apHH MUKAOPHIi
WHFUHINCH, KYPK TPYHT MacCacHra
HacoaraH, %
I'pynTaap XJIOPM/JIH Ba cyabdariu Ba
cyabdar- XJopui-
XJIOPUIH cyabpatin
ypJaaHuIl Iy pJaHuII
Kyuems 0,8-3,0 0.8-1,5
LIypIaHraH
Yprasa 3,0-6,0 1,5-4,0
LIYpIaHraH
Ky 6,0-11,0 4,0-10,0
IIyprIaHrad
VYT1a Kyuinu ~11.0 ~10.0
LIypJaHral ’ ’

-

IOkopuna rTakuanaHraHiapaan €H  KUSUTHUK
MHUKnopyapuan  Oenrmmamga  npod. H.H.  Macnos
TOMOHWAaH Takm¢ KwinHran FP  ycymm myxum
axammsaTra ora Oymagu. By ycynara acocan €H
KMSUIMKIIAPHUHT  TYPFYHJIWTHHUHT — JlapakacH  3axupa
koxppummentrn K3AX yHuHT OanaHmmk Oyitrga xamma
KMHMAaTIapUHIHT MUHAMAIH OWiIaH OeNruiaHaiu.

Xap Oup kKamiam ydyH 3axupa KodduuueHTH
K3AX=tgyP/tgo. maptnan anukianagu, Oy epaa o —
KYpWIaéTraH HyKTajaru ¢€H KUSJIMKHU TOPHU30HTra
HucOaTaH KWwIMK Oypuarm, tgyP — k¥pcaTwiran
TOPU3OHTIArM CYpWJIHINTa KapUIMJIMK Oypyar.
I'pyHTIapHUHT CypWJIMINTa KApUIVJIWTH yJapHUHT WYKA
WIIKaIaHu Oypyarn ¢ Ba Oormanmm kyun C Onman
TaBcu(IIaHaIH.

MabinyMKku IWIypiaaHraH TPYHTIAPHUHT CYPUJIMIIra
KapIuiank TaBcuimapu, €EKM MYCTaXKaMIHK
KYpCaTKHWIapy  YJNAapHUHT 3UWIMTHATA, HAMIIMTHTA,
HIYpJIaHWII MHKIOpHra Ba cudarura OOFIHMK Oyiaau.

3-xaaBat

HIypaanran cyasdatim Ba XJopua-cyabpat TapKudIm
€HI'HJI YAHTJIH CYyHecJaPHUHT MYCTAXKAMIIHK
KypcaTkuwiapu 0yiinya xucoouii TacHugaapn

I'pyntnapaun | I'pyHTinapa I'pysT Hamumrn, Wrra Huc6atas

r nrypiaaHumy | wHT TaBcud | 0,60 0,65 0,70 0,75
Kyucus E, MPa 77 66 55 47

. C, MPa 0,54 0,51 0,49 0,46
{ypraran 0, Tpan 27 26 24 24
SV/pTalIa E, MPa 75 63 50 43

M C, MPa 0,052 | 0,048 | 0,043 | 0,039
{ypraran 0, Tpan 25 24 22 21
Ky E, MPa 73 58 43 38

. C, MPa 0,050 | 0,044 | 0,037 | 0,031
{ypraHran 0, Tpar 23 21 19 18
Yra —— E, MPa 67 52 37 31

. C, MPa 0,048 | 0,042 | 0,032 | 0,028
{ypraran 0, Tpar 20 18 16 15

IlyHuHr y4yH KENTUPWIraH KypCcaTKUUIapHUHT
KHHAMaTiapuHn  Oenriam — Makcaaunaa, IOKopuaa
KeNTUPUITaH BIJIOSATIApPAArd AaBTOMOOWN  #Hyn

KyTapManapuia, Taxpuba Hynm Oymaxmapu Kypuigu Ba
Taboparopusi LIapOWTHAA TaJKUKOT MIUIAPH  OJHO
6opwiau. By TankukoTiapaa acocuit ’THOOp LIypiIaHTaH
TPYHTJIADHUHT KUMEBUI TapkuOH Ba MUKIOpPUTa, yIapHU
3UWIALIMII  HOpMajlapd Ba HaMJIMTHra KapaTWIIH.
3Uunammil HOopMajlapyd Ba KaNWuIsApiap CyBJIApUHUHT
KYTapWIUIl OallaHJIMTHHUA Y3apo OOFJIMKIWTH, yiapra
Ty3JIapHH MUKIOPW Ba CHU(ATHHU TabCHPH YPTaHWIIH.
Oym6 OopwiraH TaJKMKOTIAp HATW)KAacHa WIYpIIaHMII
Japakacu (2->xaziBait) Ba Cynb(haTin Ba XJIOpHI-CyIbdar
TapKUOIM €HTWII YaHIJIM CyNeciap YIyH MyCTaXKaMIIUK
KypcaTknwiapu (3-xamBai, 3UWIAMITHPUII HOPMAacH —
1,00 yuyH) Takiug KHIMHIM.

M3ox: Kywin mypnanran rpyHTiaapaaH Wy NOWHMHU
KypuIia KymuM4a Taadupnap cudaruga, OKOpU
KaTjlaMd KEHHUYalIMK IIYpIaHMACIUId Y4YyH KyTapma
OayaHAIMIMHU €KM 3WWIMK HOPMACHUHM OLIMPHII, EKU
Oynmmaca XuMOS KamIaMJIapUHA KypHIl Ba TPYyHT
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4-xanBaj
KyrapmajapHUHT éH KUSUIMKJIAPUHU TALIKWJI 3TTaH
cyabdaTin Ba XJI0pHI-cyab(aT TAPKHOIM eHI'MJT YaHTJIU
cynecJapHHHT MYCTAXKAMJIIMK KYPCATKAYIApH
KaTtnamuunr Katmam Suwiaamry | 3u4iaMru,
KOmJama KAJUH/IHTH, puII kg/m®
103aCHIAH m k03 puun
YyKYPJIUTH, M eHTH
Hj; 10,4 raua 0,40 1,03 1936
(Hiir+0,4)+1,0 0,60 1,00 1880
(Hiji1+1,0)+1,5 0,50 0,98 1840
Tabuuit acoc 0,30 1,00 1880
Hii r-iyn TY1IIaMaCUHUHT KaJIMHIIMTH.
CYBIIAPWHU CATXWUHH TacaiiTupum OwiaH amMaira
OIIUPHUITAIIH.

ypmadran TpyHTIap XOCWI OYIUIIMHIHT aCOCHH
OMWJIM €p lo3acura SKuH €TraH MHHEpaUIalllaH TIPyHT
CyBllapu Ba Ty31u Tof xuHcnapuaup. JKoitmappa cyB
OKMIIMHUHT MMKOHM WYKINTH Ba OYFJIaHMII KapaHH
SFUHTAPYIINK MUKIOPHUAAH Ky OYIWINN Ty pIaHAIITHIHT
acocuil mapt xucoOnanagy. IllyHWHT y4uyH mIypriaHraH
TYNPOK Ba TPYHTIIAp CyB OKMaMIWIaH TEKUCIMKIApAA, Tyl
Ba uyid-aqup Ba agupiaM XyAydlapia yupamu. Kym
xoIuapaa Oy JKoiap/ia UTypiiaHraH TPYHTIapAaH Kypriran
Wy KyTapManapuHUHT Oananuiry 1,5-2 m 1aH oniManam.

Wyn KyTapMACHHUHT MYCTAXKAMIHTH Ba TYPFYHIIH-
TMHH OIIWPHII, ITYHWHIJEK KYTapMaHUHT OalaHIJIMTUHA
KaMalTHpHII Makcauga YHUHI FOKOPHM KUCMHUHHU 1-kaj-
BalJa KeNTHpWIraH Ba Tabumii acocunu 0,2-0,3 m
KaJMMHIMKAA KyJdaid Hamiukaa 1,0 3u4IMKKadyaHr 3udjiaid
TaKmu} KWIMHAIW. 3UWIAIITHPWITaH TaOuuil acocna
IOKODH 3WWIAIIraH KyTapMaHWHT Ty3WIMacHHH Oaxop
oinapua TPYHT CYBIAPUHUHI CaTXU 3WUWIAIITUPHITaH
Tabumii acoc OaNaHUMTHAAH OIMIMalauTaH, €3 oimapuaa
ep ro3acugad 1,5-2,0 m maH OpTHK UyKypiauKna €raJuran
Hyn Oymaxnmapuaa jJoinxanam Takaud KumHa. Takamg

o

5-xagBan

KyTapma éH KusinuknapvHUHI KMMaTnapm

I'pyHTIapHUHT 3axupa xko3puuuentn, K; x
WypaaHAmn 1,00 | 1,25
ABTOMOOMJIHHHT OPKa YKHIa

TYIIAJIMraH IOKHUHT MHKJAOpH, t

10 13 10 13
Kyucns mypnanran | 1:1,0 | 1:1,5 1:1,5 1:2,0
Vpraua wypnasran | 1:1,5 1:2,0 1:2,0 1:2,5
Kyunu mypnanran 1:2,0 | 1:2,5 1:2,5 1:3,0
Vra kywu 1225 | 1:30 | 1:3,0 1:3,5
LIypiaHrad
KWIMHAETraH KYTapMaHWHT Ty3WwiIMacu 4-xaJBanja
KEJITUPWITaH.

KyTtapmanapHuHr €H KUSUIMKIAPUHY, YHIapHUHT 4-
*azBajia Takau( KWIMHIAaH Ty3UIMalapura MOC paBuUIlia
LIYpIaHuIA Ccynb(arin Ba XJIOpHA-Cyiabdar TapknOmm
OyiraH eHrw1 YaHIJIM  CYIECIapHUHT  3-)KaJBayia
KeJITHPWIITaH Kabu MyCTaxKaMJIMK KypcaTKuwiapH Oyiinda
xucobuii TacHH(IapumaH Ba €H KHSUIHKJIAPHH
TYPFYHJIMTHHHU XucoOnamuu “Fp” ycynuaa ¢oiinananuo,
ABTOMOOWUTAPHUHT OpKa Ykura Tymamurad 10 Ba 13 t ok,
myHuHraek Kz = 1,0 Ba 1,25 yuyH aHukIaHras
KUAMaTaIapy S-xKaaBajiga KeITUPITaH.

Kytapma €H KUAIHKIApUHUHT S-)KajaBanjaa

kenrupmwran  kKuviMatnapuan  UKH  56-10  menépmid
Xy)XOoKaTula KeNTUPWIraHra, IOYHWHIZIEK Oup Kartop
OJIMMIIAPHUHT (PUKpIIapu OFJIaH CONWIITHPHIN, HICOATaH
IIYpJIaHTaH €HTWI YaHIJIM CYIECHH TpyHTJIapiaH ubopar
KyTapManiapia aBTOMOOWIHMHT OpKa YKWTA TYIIaIUTaH
IOKHUHT MUKIOpHIaH KaTTHH Ha3ap, MOC paBHIIga Oup
MyHYa KMYMK EKU TEHT KaHJIMTHHU KypcaTaiy.
Xynoca cudarupa IOypnaHraH TpyHTIapAaH udopar
KyTapMallapHH JIOHHXanamia Takiig KWIMHTAH YIapHAHT
Ty3WJIMacu Ba MYCTaXKaMJIMK KypcaTKUWIapuaaH
¢dolinanann®d €H KWUIMKIApHU OeNTwiaml, —yiaapaaH
¢olinanaHuI JaBpHIa MyCTaXKaMJIUTHHUHT TAbMHUHJIAHTa-
HH Ba €H KISUIMKIIapia Oynaanrad aedopMarysuiapHi ol-
IV OJMHIaHW Y4yH, XM3MaT My[JIaTH y3asAd Ba YylapHU
TabMHUpJAIIJaH CYHT Tanad KWIMHAAWraH capd-
Xapakamiap ce3wIapiii KaMaHnIINHN TaKUUIal MyMKUH.
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HABOWUW BUNOATUHUHI XyAYOUN, STHUK
BA JEMOIPA®UK XYCYCUATIIAPHU

Hapsaynnaeg Y.0., Has[IMW «Y36ek1cToH Tapuxu» Kkaceapacy, MyCTakun uanaHysum

B cmamuve AHAIUZUPOBAHbL 60NPOCHL O 6eM02paqbuueCKOM nonoscenuu Hasoutickoit oonacmu: YUCIIEHHOCMYb, ouna-
MUuKa pocma, cmamucmuvyecKue ceedeHus HAYUOHAIbHBIX U DIMHUYECKUX NOKA3aHULL Hacejlenus, maxkoaice usyuern npoyecc

Muspayuu u ypoanusayuu.

Kniouesvle cnoea: nacenenue Ysbexucmana, Ounamuxa pocma u pasmewjenus naceienuss Hasou, niomuocms
HaceNeHUsl, MUSpayus Hacerenus, 0emocpauueckas cumyayus, ypoanuzayus.

Issues of demographic situation of Navoi region are analyzed i.e. population, growth dynamics, and statistical infor-
mation about national and ethnical population indicators. Migration and urbanization processes are studied.

Key words: population of Uzbekistan, growth dynamics, distribution of population of Navoi, density of population,

migration of population, demographic situation, urbanization.

MycTakmIuK ~ Humiapuaan  6omial  Y36eKucTon
PecnyOiinkacu MKTUMOMN-UKTHCOMUHN, CHECHH, WIMUIL-
TeXHUKAaBUH Ba MajJaHHWi-MabHaBUN coxaiapia eTakuu
VpuHIapiaH OWpWHM Srajiam  capd  HHTHIMOKIA.
Ucnoxotnap ~ OommanraH — fgacmiabkn  Wwmiapnaa
WKTHCOMUETAA TapKUOWIl y3rapummiap sicaimra, YHUHT
Ooup €xiama, XxoMm-améra HyHanTHpHIraHWHH Oaprapad
stHira MyBahdak 6yaHHIM. Y30eKHCTOH arpap MamiIa-
KaT/aH caHoaT TapMOKJIApH PUBOX TOMAETraH MaMJIaKaT-
ra adnanau. VKThcoauili MCIIOXOTJIapHM MOJAEPHHU3ALUS
KWINII IIApOUTHAA aXOJIU COHM, YHUHT Kynalui MaHOa-
JIapy, TapKUOW, JKOWIAHWIIMHHU TAJKUK 3TUII Mypakkad
COIIMAJI, UKTUCOANH, Teorpaduk Ba cuécuii MyaMMoJiap-
HH XaJI 9THIIAa MyXUM axaMusTra sra. AX0Ju YCUIlu Ba
JKOMJTAIIUIIY  MacallaJApUHUHT HMKTUCOAMH Treorpadux
HYKTaW HaszapJaH MabiIyM OWp MHHTaKa, MamyakaT Ba
BIWIIOSITIIAD JIOWMpacHula YHFyHJIAIITaH Tap3fa TaXJIWIN
ylapaarn Xynyauid TadoByTJIapHH Ba XYyCYCHSTIapHA
sTHaJa SKKOJ uomamaim.

2013 i 1 ampens xomatura kypa [1], V36exucron
PecniyOmmmkacu axomwcn 30,758 muH. kummra etau. by
kypcatkna 1991 #mmu 20,608 MIIH. KUIIUHA TaIIKHI
9THO, MYCTaKWUINK HWUIapuaa pecrnyOiauKa axoJIUCH
135,9% ra xynaiiras.

Mapxya Xxonar maxap Ba KHIUIOK >KOWiapia Oup-
Ooupugan TyOmaH ¢apk kw6, 1991-2010 #nmiap

MoOaliHK/Ia aX0JI COHU maxapnapa 173,7% ra, KUILIoK
skoinapuna sca 110,3% ra Yceran. Oparna, KHUIILIOK
JKOWJIapZiard axOJIMHUHT YCHINM Iaxapiapra HucOaTaH
fOKOpH Oyiran. Jlekun Y36ekucton PecryGmukacu
IIpesunentununr 2005 #un 14 uronnaru «¥V36exucTon
PecniyOnukacu  aXxonmud  MyHKTIApUHWHT  MabMYypHI-
XYIOyJUid TY3WIHIIMHA STHAJa TaKOMIJDIAIITHPHUII J0pa-
TanOupiIapu TYFPUCHAA» TH KapOpWHH OaKapuIl
ro3acugad Basupimap MaxkaMacHHUHT Kapopura OMHOaH
2009 #mmm MamiiakataMu3ga 966 Ta KUIDIOKJIapra
Iraxapya MakoMH OepHIIMINK HaTIKacuaa ypOaHW3auus
mapaxacu 2008 imnma 34,5% nan 2009 #imnm aca
oupnanura 51,7% ra oy,

MamiiakaTiMK3 TaOUUi IapOUTH Ba YHIaH (oiinana-
HUII ~ JapakacuJard  MHUHTAKaBHA  XYCYCHSTIap
AXOJIMHUHT HOTEKHUC KOMIAIIHIIHIA aCOCHH OMUIT 0YIr0
XM3MaT KATamd. Y30eKHCTOHa aXOMHHHHT ypTaua 3Hd-
marn 1 kB. km. maiimonra 62,2 xumuman (2010 i)
TaIIKWI STaad. AXOIH acocaH Kylail Tabunii reorpaduk
mapouTra 3ra OynraH XyZnyIsapha, SbHA CyB MaHOama-
pura SKMH Ky MeXHAT Tanad KWIYBYH IEXKOHUMIHK
PUBOXKJIAHT'aH BOJMI Ba BoXajapJa aH4ya 3U4 KOWJalll-
TaH.

PecryOnukaMU3HUHT MyXUM MabMypUil XyayAiaph-
naH Oupu HaBowii BHJIOATH KEHMWHPOK TalIKHMJ ATUITaH
oynca-ma, (BuwiosaT gactiad 20.04.1982 imnma Tamikuin

Torn6, 1988 iimnrawa wry

MaKoOMJla MaBXyJll OYyiraH.

1 - xapBan ~ ,

Cynrru Mapra 3ca 1992 iun

HaBoun BUnosiTu waxapnapu Tawkui TONULLIKX caHacw, 27 sHBapia KaWTa TaIIKWI

STHITaH) Oy BWJIOSIT Teorpa-

Waxaprap | TS [ oo | 5o | 1990 | 1995 | 1998 | 1999 | 2000 | 2007 || WS XyAyauit, mkrucoawit,

TONTraH caHa IIaxapco3JIuK, 3THUK Ba Jic-

Hagouii 1958 - 54 | 1200 | 113,0 | 1204 | 121,4 | 140,9 | 122,9 || mMorpaduk KapaHmap/a

3apaduion 1972 - - 550 | 493 | 524 | 528 | 533 | 570 || y3uraxoc KuXatiapura sra.

Vukysyk 1978 - - 300 | 251 | 268 | 263 | 26,1 | 232 HaBowii  BHJIOATHHUHT

Hypora 1976 - - 22,0 24,1 25,9 26,2 26,6 28,9 JeMorpauK CaJOXHATH YH-

Kusuirena 1979 - - 10,0 | 11,1 11,8 11,9 120 [ 123 || 4z xarra swmac. Xyayx cys
Kapmana 1979 - - 190 | 176 | 187 18,8 - -

AHrMpo6Ox 1998 - N N N 145 | 146 | 149 | l62 || 3@XHpalapura  TaHKHCIHIH

Tydaitnn  axonmm  3UWINTH-
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HUHT JHT TAcT KypCaTKU4-
2 —xapBan
mapura sra. Bumosrt axonu-
cu 1979 #imnpa 500,7 MuHT HaBowuit BUNoATU axoNMCUHUHI 3THUK Tapknubu [8]
kumu 2], 1989 itmnga
655,5 wmar xumm [3] || Mmaaaraap 2002 2004 2006 2007 2008 2009 2010
Y36eknap 617466 640941 664396 677844 692138 706684 720966
(X03MpAia BUIIOAT TyMAHMA- |y 3374 2984 2645 2530 2332 2205 2086
pUHHA TAlIKHIT 3TraH axoJn Benopycnap 381 318 277 262 251 233 221
COHM HHOOATTa OHHHFaH), Pycnap 40419 36490 33356 32244 30734 29620 28604
2009 firra Kkenuo axoiaucH Kozoxiiap 74535 66761 56744 54040 51815 50755 49616
coHM 851,6 MMHI KuUIIWTa, I'py3unnap 225 223 217 212 208 209 207
2013 iwmra kenub sca O3op6aiikoH 4363 4324 4305 4306 4322 4340 4339
888.4 MUHI KMIIAra eTraH Jlutosnap 50 50 48 48 47 46 44
> . : MoniaBannap 60 60 52 49 41 36 32
1989-2000 immmapna 130 Jlatnutap 11 11 11 11 11 10 10
MUHT  KHIIHMTa Kymairas, Kuprusnap 702 696 673 668 667 667 665
S"CI/IHI Ccypbatu 120,0%, Toxukiap 12096 12347 12527 12634 12734 12841 12968
1.70% WM TAMIKMT 3TTaH. Typkmaniap 510 522 536 541 547 552 559
’ N OcToHnap 29 30 29 30 30 30 30
2001-2011 #wrtapna sca Torapiap 11665 10782 10168 9945 9611 9394 9221
axomu CoHM 85,8 MUHT KH- || sixymitnap 859 847 843 843 843 841 837
mura Kynawrad. Bumost Hemucnap 32 26 14 14 18 14 13
ax0JIMCH COHH €p MalI0H!- Kopakanmox 19840 20138 20277 20391 20632 20865 21103
XoI pecny6nm<aﬂa axoNu Bomkanap 11112 10787 10640 10641 10588 10563 10529
SUYJINTH 9HT mact
Kypcarrudra Sra OJKaHW OwiaH  XapakTepiaHaju. 2008 #mn MabnyMmMoTiapura kypa [7] axoJMHHHL

Pakamnapra myporkaaT KuiaguraH OYIicak, aXOJHMHUHT
Vypraga 3uwmura 6up km. xB. ra 7,9 madap (2011 iun
MabIyMOTIIApUTa acocaH) KWIIM TYFpU Kemamum [4].
Vpraua xap Gup Kumiok Tymanura 13,9 muar km® man
ep TYFpu Kenamu (pecryOnmkana Oy KypcaTkud 2,7 MUHT
km® Tamkmn Kumagu). KHIIOK TyMaHTapHHT KaTTa
9KaHJINIH XyIyJHUHT KUIUIOK XY>KaJUTH Ba aXOJH KOH-
JAITyBU YYyH KyJail MIapOMTra 3ra 3MaclUrHIaH Japak
Oepagu. [lemak, axonu 3uwiurd Oy epla aHya NacT.
Kymnanan, y Yukynyk TymaHuaa 1 kummra xam eTMai-
mu. Tomam tymanuma OyHaaH xam kam — 0,3 Kumm.
@®akar Xarupuun Ba Kapmana TymaHmapuga axoniu
3n4poK koinmamran (121 Ba 111 xumm). TymannapHuHT
axoJucu conn 16 muaraan (Toman) 173 MUHT KHITUTa4Ya
(Xarupun) dapk Kumamu.

Bunostna 7 maxap Ba 8§ maxap4ya MaBxyn Oymuo,
yIapHUHT Oapyacuza )kaMu axonuHUHT 49,6%u smaiay.
Kypunu6 typubauku, ymymui ypoaHU3aIis KypcaTKuIn
Oy epha xynxa rokopu. Maskyp xonaT, OMp TOMOH[aH,
XyAynAa YMHAAQH XaM CaHOATHHHT HHUcOaTaH SXIIH PH-
BOJKJIAHTAHJINTH OWJaH W30XJIaHCa, UKKHHYM TOMOHJIaH,
WHTEHCUB KHIUIOK XYXXaJIWT'M Y4yH UMKOHHST YEKJIaH-
rafpiira OwiaH Oornuk. Bumost axomucu 2008 i 1
SIHBap XosaTura Kypa HaBowii BuiosiTua sIIOBYM axonn
xamu 851,559 MUHT KUIIMHU TaIOKWI 3THO, MaBXy.H
axomupan 420,863 muHTr Hadapu maxapiapaa, 430,696
MUHT axOJIM 3ca KUIUIOK JKoinapaa siuaiau. Bunostoa
ui Oowinan Oannx axonu 389,2 munr Hadap O6YynuO, umra
stpoxyin axonuHUHT 80,8% nHu Tamkun Kuwiagn. [Hyanan
65,4% 1 KOpXOHa, TAIIKWIOTIAPHUHT UIIYM Ba XU3MaT-
yunapu, 20,8% ¥ KUILUIOK Xy »amuru Ounan 6aum, 6,2% u
KWYMK Ou3Hec OwiaH mIyryJulaHyBumiap, 7,6% W wmira
naKatiu Tanaba énutapaup [5].

acocuii TapkuOmHM y30ekmap 81,8% Ttamkmn Kuiwo,
Ko3okyap 6,5%, pycnap 3,9%, xopkannoxmap 2,5%,
Toxuknap 1,5% Hu Tamkwi stagunap. HaBownit Buositn
axXONMCHUHHWHT 3THUK TapKuOW KyHumara 2-Kamsajna
KEITUPWITaH.

HaBowmit Bunositupa Tyrunuim koddduuenta 1999-
2001 #mmmapna 19-20 mpommera, ymum 5,0-5,3 ra,
Tabunii Kymaiunm 14-15 [IpoMMjUIera  TEHT.
TYFUIMIIHUHT 5HT I0KOPH KypcaTKU4iapu XaTupyd Ba
Hypora Tymanmapura Tyrpu KenaraH. ANWHH BakTzaa
TAIIKW MUTPALUSHUHT aXOJM COHWHM YCHIIUTa TabCUPU
aiipuM iniiapia canbuii Oyiaran. DHT KaTTa MUTPALMOH
“nyxorumr” Tomam Ba KoHuMmex Tymannapuja Kanjg
stwnagn. Puxkpummsya, Oy, OHT aBBaJIO, KO30K
vuwmiatuHUHT  Kozoructon PecmyOmmkacura  xy4aumb
KETUIIH OWJIaH coaup OYiraH.

VXTUMOMNM-UKTHCONNK HUCIOXOTap NaBpuaa Iuaxap
Ba KUIUIOKNIAp MH(ppary3wiMacuga OUp Katop MKOOHMH
V3rapunutap cogup Oymmu. Kunmmoxmapumusga xa€t cu-
¢daruHu TyOMaH FOKCANTUPHUII OYiiMya KOMILIEKC 4opa-
TagOMpIapHH amajira OIIUPHII Macajacu MPHHIUIHAI
MYXHMM Ba XaJl KWIYBYH axamusT kacO staau. «Kumuriox
TapakKUETH Ba (GapOBOHIIMIM UM UIUTA0 YHKWITaH
JlaBJiaT JacTypy AOMpacuaa BUIOATAA XaM KeHT KyJIaMiIn
nnorap onmd Oopmingu. JaBiar macTypu JIoMpacunua
KHIIIOK aXOJMCHHUHT TYPMYII IapaKaCHHH SIXIIHJIAII
WIDIapH M3YWUINK OWJIaH JaBOM STTHPHIMOKIA. Buio-
ataaru 24 ta axonu nmyHkruna 72,6 km macodana nanm-
JIUK CYB TapMorH Kypwind, 24 xunuiokna 49,6 km cys
KyBypjiapy TabMHpIaHgu. Buiost Oyitmua 177 km
XaJKapo, JaBllaT, MaxaUIMd axaMHsATAard Ba HWYKH
XYxKanuknapapo Wymnap Kaiita TabMUpIaHIu, Xamjaa
17,1 km stHTH Ta3 KyBypJiiapu yTKasuwiau. Kunuiok axonu

Toprsit
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NYHKTJIApPUHA MEBbMOPHU KUXATIAAH JIOMMXATaIITHPHUII
Makcaguaa XyIyJIHUHT UKJIHMH, AeMOrpaduK XOJIaTH
Ba OOIIKa mIapT MIAPOWTIAPUHU MHOOATTa OJITaH X0JIIa
KUIJIOKIAPHUHT KYpKUTra KYpK KYIIYyBUM, MIJLIUN
aHbaHaANapra WyFpuiTaH, My OmnaH Oupra, 3aMOHaBHI
KYypuHHUILTapra sra OynraH OWHONAp KypUIIIHIIN
O6om novmxanapu wunuta® gukmigu. Kmswnrema, Kap-
MaHa Ba Hypota Tymannapuga «Kunmwiox Kypuiuin
0aHK»  aKUUSAOPIUK-THKOpPAT  OaHKM  MalOnaru
xucoOUIaH HaMyHaBUH JIOMMXa acocuaa 3aMOHAaBUH
Typap->Koi OMHOJapu KypHILTUIIHN O0ILIad F000pUITIH.

SlHa OMp MYXUMH KHXATH, BUJIOSTAA >KOMJIAIIraH
MaJaHUH-TapuXUil obuanap TabMUpPJIAHUIIN Ba yiap
aTpoGUHUHT 000TOHIAITHPWINIIYN HaTHKacuaa Mup-
caitun baxpom wakbapacu, xaspatu Kocum 1maiix

MakOapacwu, maiix Xyxa XucpaB makbapacu, MaBioHO
Opu¢ [erraponmii >xomedb Mackuiu, Mmup3adapOor
Kabu éaropaukiap XaJIIKUMHU3HUHT CEeBUMIIH
3UEpATrOXMra aiylaHam.

Xynoca ypHHUIA IIYHU TabKUAJIAI YPUHIMKA, BUIIOS-
TUMH3[a WCTHKOMAT KWIAETTaH axoin MIJUIATHAAH
KaTbW Hazap STroHa omija OynmO, BaTaHMMH3 paBHAKU
Hynuna CUAKUAMITAH MEXHAT KMINO KelMOoKaa. 3epo
IIpesunenr HWcmom KapumoB  TabkuaIaraHuaex,
«fOpTUMHU3Ia MCTUKOMAT KIUIYBYM Oapya HHCOHIIAP
y4yH MWJUIaTH, THIM Ba MUHUIAH KaThUIl Ha3ap, MyHO-
cub XaéT MmapouTu sipaTUd OepuIl, PUBOXKIIAHTAH Jie-
MOKpPAaTHK MaMJakaTjiapiard kadoJjaTiiaHaguraH Typ-
Myl Japa)kacd Ba SPKHHIMKIAPUHM TabMWHIIAII-
nup»[9].
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TABUUU PECYPCNAPOAH ®OUOANAHULLHU

UKTUCOOUN BAXONALL

AnumxopxaeB C.P., TOTY «MKTucoouét Ba MeHexxMeHT» kadeapacu npod., ukT. daH. fokT.; MypaTtoBa LU.H., Onuin xapobun 6oxxoHa

WHCTUTYTWU, MYCTakun nanaHys4u

B cmamve paccmampusaromesi 6onpocei 3KOHOMUYECKOU OYeHKU NpU IPGeKmuUsHOM UCHOIb308AHUU NPUPOOHBIX
PECYPCO8 6 YCI0BUSIX YCKOPEHUSL UHHOBAYUOHHBIX NPOYECCO8 HAYUOHATLHOU IKOHOMUKU, 4 MAKICE ONUCHLBAIOMCSL MeO-
pemuyeckue acneknmol HOPMUPOSAHUS 8 ONPEOeNIeHUU IKOHOMUKO-IKOIOZULECKOU dDPeKmUsHOCmU UCNOIb308AHUSL MU-

HepanbHO-CbIPbEGbIX PECYPCO8.

Knrwueesvie cnosa: sxkonomuueckasi oyeHka HPUpOOHbIX Pecypcos, UHMeZpaibHas OUEHKA NPUPOOHBIX Pecypcos,
OYEeHKA no OupghepenyuanbHbIM peHmam, Ka0dcmpoeds OYeHKd, NAAHOBO-NEPCIEKMUBHASI OYEHKA, HOPMbl, HOPMUPOBA-
HUS, pACYEMHO-AHATUMUYECKUL MEMO0, MemoO ONMUMUIAYUU, IMATOHHBIN MemOO.

Issues of economic assessment of efficient use of natural resources in conditions of acceleration of innovative
processes of national economics are considered in this article and theoretical aspects of standardization in determining
the economic and ecological efficiency of mineral raw resources’ utilization are described as well.

Key words: economic assessment of natural resources, integral assessment of natural resources, assessment as per
differential rents, inventory assessment, estimated forecasting, norms, standardization, computational and analytical

approach, optimization method, standard method.
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Mamiiakar UKTUCOOUETHHHHT XO3UPTH  IOKOPH
cyppatiiap/ia pUBOKIJIAHHWIIN WHHOBAIMOH Xapa&Hiap-
HUHT Te3JalllyBH, TaOUUH pecypciiapiaH ¢oianannu
KYJTaMHHUHT TOOOpa KEHraWWIIW Ba YHHHT aTpod-
MyXHTTa cal0uii TabCHPUHUHT Kydaiumm OwuiaH
ndonamananm.

Iy cababnm Tabuuit pecypclapmaH caMmapain
¢dolimanaHuIl Ba CcaHOAT KOpPXOHajJapu TOMOHHIAH
aTpo(-MyXUTHH HQIIOCTAaHTHPHIIMAAH acpaml MyXUM
MyaMMoJapaan oupu 0Yiau0 KoIMOK/Ia.

Bynpaii mapoutna Tabumii pecypciapaaH, Iy
KyMjalaH MHHEpaJl XOoM amé  pecypciapuiaH
camapany (QGoWmamaHWUII KYI KUXATHAH HWKTHCOIUN
6axomamr yciryd Ba KypcaTKuduaap TU3UMHUTA OOFIIHK.

Tabumnit  pecypcmapman  Makcaara  MyBOQUK
paBuIIga OKWJIOHA (QoWHIaNaHWII, yJIapHH acpaml Ba
Myxo(daza KWIHII YY9yH dYopa-TagOupiap HILIad
YUKUIAIU. YIap YIYH XYKaduK IOPUTHITHUHT TaOUuit
UKTUCOAMET, MIUIA0 YMKAPUIIHMHT HXTHUCOCIALIYBH,
TEXHUK BOCHTalap OWJIaH KypoOJUIaHHUII Japakacw,
MO Ba MEXHAT pecypciiapu OUaH TabMUHIAHHUIIN
Oyiinua HucOaTaH OuWp XWI [IAPOUTIApIA y3apo
OoFnuK Xonna Oupranukna tabuataaH QolganaHu
XOCIHpP.

Tabmatman  ¢QoligamanuimHr  ajmoxuga OOBEKT
TapuKacuaa axpartud >kapaéH cudaTuaa YpraHui
TaOMM Ba MOAIUI pecypciiapHU ¥3apo OOFIHK X0Jiaa
cudarnmu Oaxomam WMKOHWHU Oepamu. Tabumit
pecypcimapHu  cudarian Oaxomam pecypc-Oaxomant
O6ockymum OYynmmub, TabmaTmaH QoWmaTaHUII Ba SKKa
XOJAard  pecypciap  OOBEKTJIIApDUHM  MKTHUCOIUI
Oaxomnarniga axbopor MabJIyMOTJIapu Omnan
TabMUHJIANIN.

Tabuuii pecypciapiaH QoiiaJaHUIl Ba acpanr
TaJOMPIAPUHUHT  HMKTUCOAWN  caMapaJopiurvHu
aHUKJAI ycayOiapu Kyiiunaruda Oy IuIy MyMKHH:

- (akarrnHa arpod-MyXHTHH Myxodasza KHIWII
TagOupiapura  WyHanTHUpWiATaH ~ OMp  MakKcaaIu
(To3amam Ba TyTHO KOJNHII HWHOIOOTIApH  Ba
XOKa30JIapHM KypHII Ba 3KCIUTyaTalysl KWJINII);

- Kyn Makcamiu (€MUK UUKIDIA CYB TabMHHOTH
TU3UMJApPUHU KypUII Ba O3KCIUIyaTalMs KHIIHII,
YUKUHAWIApAaH KalTa QoiAataHuIl, KaM YHKUHAHIHA
TEXHOJIOTHK apaéHyiap Ba UINIA0 YUKApHII, epiIapHU
PEKyJIbTHBALIUS KHJTUIII (epnapuu KHIIIOK
xyxanuruna ¢GoWIaNaHWIl y4yH KaliTa THKIAII) Ba
X0Ka3zoJap).

Xo3upru KyHZAa TaOMHH pecypciapaan
¢dolimamaHUITHN WKTUCOAWH OaxXOJAIIHWHT TaOWaTHHU
UKTHCOANETTa XaM, SKOJIOTHITa XaM 3apap eTKa3MaraH
X0J/a TypAU-TyMaH KaWTa [IaKUIAHTHPHUII
TanOupIapuHu 0axoJaml yd9yH ATOHA TH3UMHHU HILTA0
YUKUII UMKOHUHHM OepyBUM YMyMHIl KOHLEMIUACHHHU
SpaTHII 3apypaTH BYXKyAra KeJIMOKIa.

TaOuatHUHTr Oupop-OMp TapkuOHWii KHUCMUAAH
¢doiinanannmaa Oup NaWTHUHT y3uAa TapKUOWiA
KHUCMJIaPHUHT  CHU(AaTHHUHT  EMOHJIAIIYBH  EKH

HYKOTWIMINK HaTWXKacuaa Oab3aH Oup iiyna, O0ab3aH

— -

3ca MabIyM OWp KaHYa BaKT YTraHjaH KCWHH ro3ara
YUKAIWTaH FWOKOOWH Vy3rapulimiapHud XaMm, caloui
y3rapunuiapHu XaMm XUcoOra OoJIMII JI03UM Oyaay.

Tabunit  pecypcimapHM  HMKTHCOAMH  Oaxouarl
nedmnranna, d4ekiaHraH ¢oimand KazuiaMmanap, ep,
CyB, XallBOHOT oJamMH, YpMOH Ba  OoOIIKa
pecypciapuiaH HMKOH Kajap I0KOPH YMYMHUKTHCOIUH
camapazopiuk OwnaH QoiganaHuim TyuryHunagu (1-
pacm).

TaOuatnan ¢olgnanuin OOBEKTUHUHT TaOUHi
pecypciapuHu Oaxonam OOBEKTH CcH(aTHUAATH Y3ura
XOCJHUTH, XO0X Y MWUIMHA HUKTUCONUET Napakacuaa
OyicuH, X0X y OMpop-01p TapMOK Japa)xxacuna OYIcHH
— myHAaH uOopaTkw, xap OWp MyalsH TaOuaTnaH
¢doiinananumn OOBEKTHHUHI MKTHUCOOUH IKUXaTHaH
KaliTa THKJIaHMACIUTHIaTUP.

Arap (aH-TeXHUK TapaKKHETH HATHXKACUAa MEXHAT
MaxXCyJOTUHHHT MWJUIMA HKTUCOTMETHArH SKOJIOTHK-
WKTHCOJAUU caMapalopiuru mnacaiica, Tabuatnan ¢oii-
JanaHul OOBEKTIAPUHUHT MWIIMH HKTUCOAMETAArH
caMapalJopiuru (aH-TeXHUKA TapaKKHETH TabCHPH
OCTH/Ja YCUIITN MYMKHH.

Tabumnii pecypcnapHu ynapnaH (GoHATaHUIIHUHT
camapagopiuru Oyiugya Oaxonam Oy Oopamaru
CONaNAIITUPWITaH Ba TaXMHHHH EHJaImyB OYmuo
XHCOOJIaHA H.

BaxomamHuHT KUiiMaT MHKAOpH Oab3aH camapa-
JOPJMKHUHT OPTHILH, PECYpPCIapHUHI KyNalWWIIUAaH

Tabuuii pecypcnapHu
uktucomuii 6axonam [€

TH3HMIIApU
Acocuii Tabunit Judpepennman Hoé&06 Tabuwmii

pecypcnapHu
HHTErpai 6axosam

Ao
| Kapactp 6axonarm | PesxaBuii-ucTUKO0I GaxoJari |

penranap Oyitnua pecypciapHu

Doitmananun
KAHUMaTH

MyxuTHI
Myxoasanamn

KUHAMaTH
v .

Yerapaswuii 6axomnamt SIkka Tabunit

(xapaxatnap Oyiinda) pecypcnap

(— =

DcTeTuK
KHAKWMaT

Doitgananum
KuiMaTu

Hunmik
XUCO0- Vxman 6axonar
KUTOONapaa (onTUManIamTUP
I MacananapH)

v

Baxonam
Baxr Bakt omununn TpeAMeTH
6¥imaa xucobra ojras xosiaa
OaxoJari pecypenan
F— (olinananu 1aBpu

1-pacm. Tabuuit pecypcnapHu UKTucoaun 6axonaiu TM3MMu

Toprsit
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onuHagurad Qoina €k MabIyM pecypc cuDaTHHHHT
rnacauiny €xn EMOHJIANIYBUAAH KYpUIaJAUTaH 3apap-
HUHT KaMaWWIIM KYpcaTKWUYWTa SKUHJIAII-THPUITaH
X0JIJa pecypCIapHUHT XaMMacH 3Mac, Oajku yiap-
HUHT 4YeKJIaHTaH COHWUTHHA MXOOWH (HOJra TEHT
OynmaraH) myn KuAMaTugard OaxXOCHHH OJIHIIHN
MYMKHH.

PecypcnapHuMHr  KYNIUrM — yJIapHUHI  KYIUIATH
cababnu ¢oima €ku 3apap KypuIra oaud KeIMacIuru
MyMKUH. MabllyM pecypc Typu KaHYalIUK Aapaxana
YyekiaHraH Oyica, YHM KymalumigaH IIyHYaIHK
UKTUCOIUH (oiiga omany.

Tabunit pecypcinapun OyHmail Gaxomaml yJapHHUHT
MaBXyJUINTH Ba Tanad KWIMHaAWraH cudaTuHU
TAbMHUHJAIINA YYYH WHCOHHUHI HIUIA0 YHWKApHUII Ba
MexXHAT (aoNUATH 3apyp OyImaauraH XuiMa-xui cudar
Ba TypaM OKoWiapaa  Koilamiral  4eKJIaHTaH
pecypcnapra HAcOaTaH jkKamMoa MEXHATHHH JKajad KH-
JIUII HaTHKacua BYXKyJra KenaguraH auddepernuan
peHTa KOHLENIUSICUTa acocIaHaIu.

Tabumit  pecypcHn mynga  Oaxojaml  yHH
9KCIUTyaTalusl KWIMIAArd MHJUIMA ~ UKTUCOIUET
camMapaJOpJIMTUHUHT YCUIIWHU aKC dTTUPAAN Ba OXHUP-
OoKM0aTIa MUJUTUI UKTUCONUETHUHT yIIOy PeCypCHUHT
9KCILTyaTalMsIAaH YUKHO KEeTUIIN HATHXKACHIA BYXKYI-
ra KeJJaJuraH KylmmuM4a XapaxaTiIapura TeHr Oymaan.

Tabunit pecypcHUHT HOJUIM Oaxocu MaBxyna 0ynuo,
y MyaiisH Tabuuii pecypc OVitmua nuddepermuman
peHTaHWHT #yKmuruan Owinupagu. Hommm 6axo
(dakaTTHHA MyalsH TaOWHMI PECypCHHHT HYKOTHIHAIIN
OYryHI'M KyHAa XaM, KeJNTycHJa XaM XaMHIT y4YyH
UKTHUCOMUK  HYKOTHIIIapra oxud  KelIMaiaurax
XOJIIaruHa axaMUsTra ara 0ynaam.

DKOJIOTHK-UKTHCOIUN Xynya Oyinya HKTUCOIUMA
Oaxonamr MacajlaJapuHu KypuO 4YHKWIIIA TaOWHi
pecypcinapHu nacTiad 3JMeMeHTiap Oyinua axpatud
GaxoJamnr MyMKHH.

Bynpait xonma xap Oup pecypc Oomkaigapura
Oormmk  Oynmaran xomma OaxomaHamu.  Bupox
9KOJIOTHK-UKTHUCOINH caMapaJopJMKHH OIIUPHIIHWHT
aMaJuii MacanalapuHU Xal KWInmga OyHnai EHaanrys
6ap3u Tabuuit pecypcnapaan KOMIIJIEKC
¢oiinananuuiian OJIMHUIIN MYMKHH Oynran
Ma)XMyaBUUJIUK caMapaJopINTUHU XHCOoOTa oIMaiau.
Iy cababau Troxuma Oab3u Oup pecypciapiaad
Ooupranukna (oMNATaHUITHUHT SKOJOTHK-HUKTHCOIHMA
TakKKocjgama camapaJopiurd OaxoyiaHaiu, S’bHH OWp
TapMOK  JloMpacuaa Typid XWJ  pecypciapiaaH
Oupranukiaa ¢oiinaaHUITHUHT BapHaHTIApUHU
camapaJopJINTH TaKKOCIaHAIH.

OKOJIOTHK-UKTHCOOUN caMapaIopiIuKHA TaOumid
pecypciapHH MamJlakaT HMKTHCOOMETH caMapanop-
JUTUHH XHcoOra OJraH Xojiga XyZyAMH caHoaT Ba
arpocaHoaT MaXXMyaJapuHU MOJEIUIall MacajlalapiuHU
eynin Wynum OwnaH Ouprajiukaa O0axojiall MYMKHH.
Bynna ymapHum MexHar OyroMIIapuHHM EKHM KHIIWIAp
spaTraH WIIad 4YHKapull BOCHUTAlapura yxmatuo
Gaxouamr Makcaara MyBOQHUKIHP.

Jlouxanamrupunaétrad MeBbEPIAPHUHT  MIIFOP-
JUTUHU TabMHUHJIAII MOJIMHA pecypciaplaH OKWIOHA
¢doiinanaHuIIH MEBEPIAMTUPUIIHUHT MYXHM TaMo-
wunmn  6ynmu6 xucobmanagu. Capdruam  Mebs€piapu
yTran #wutap acocuga OenrwiaHagWUTaH — yprada
CTATUCTUK MeBEpIap OYNMWIIM MYMKHH 3Mac, ylap
AIMUH-TEXHUK PHUBOXKIAHHUINTA KapaTWiraH OYIuIIn
Ba TEXHUK-UKTHUCOIUN XHCOO-KUTOONapra acociaHTaH
OYTUIITH JIO3UM.

CapdnapHuHT WIFOpP MebEpIapu UKTUCOAUN KYp-
CaTKUWJIap MYBO3aHATUHHHI (YyHIaMEHTHUHH TalIKWII
KWJIagu, Mebépiiapra amaj KWIHII 3Ca YJIapHUHT
Oaxxapunui KadoariapuiaH OUpUHHM SpaTaiu.

MepbépapHy MaKUIAaHTUPHIILA MOJIINI pecypc-
JmapiaaH camapaiu (oWIaNaHWII Ba YJIapHU TeXKail
coxacumaru KyWnumara Tanmabmap OaxapuiTan
TakaAupIa, MebEPIAp mporpeccuB Aed xucodIaHaIn:

- MOIOWH pecypclIapHUHT MHHHMMal cap(uua 3HT
AXIIM HIUIa0 YUKAapUIIl HaTIDKaJapUHUHT  aMalui
TaXpubacuHU XUcoOTa OJIMII Ba parOaTIaH TUPHIIL;

- KeNrycuaaru TEXHHUK IIporpeccra, TE€XHOJOTHs-
Jap, WOulad YMKApUIl Ba YHUHT MOAJAUN TEXHHK
Ta@bMHUHOTHHHM TaKOMWIIAIITHPHINTA HYHANTHPUITaH-
JIK;

- TEXHUK TPOTpecc Japakacuaa MOAIUN pecypeiap
cappuHMHT  ¥praya MebEpIAPMHM  KaMaHTHPUII
Oyiinua pexxalalITHPWITaH TOMIUPUKIAPHA OakapuI
Ba Oy TONMMPHUKIAPHUHT Ccy3cu3 OaKapIIHITHHA
TabMHUHJIAHANTAH Y0pa-TaAOUPIAPHA aMalra OUTHPHII.

Iy cababmu Oapua w™anOamap OyHHYa WIKH
pe3epBiiap Ba Oapua Texall iyanapu xucoOra OJMHTaH
Ba MOJIMI pecypClIapHUHT MUHUMAI cappuia 3HT Ky
IOKOpH CHU(ATIIM MaxCyJoT MIUIA0 YUKUIIHA TabMUH-
JaiaUraH MebEpIapHUTHHA TPOTPECCUB MEebEpIap aed
xucobnam jo3uM. Mopnuil pecypcnapHu capdianm-
HUHT OyHZail MebEpiapWHN MILIa0 YMKHUII Kyiunaru
HyHanuuuiap Oy¥nua pe3epBIapHH TaXJIWI KUJIHITHH
Ky3/1a TyTaau:

- WNUTad YUKAPUINHUHT TAMIKMINH-TEXHUK MIapT-
IapOUTIApH Ba HMCTEHMOJ TH3UMIIADHHH TaKOMIII-
JAIITHPHLLI;

- MaMJIaKaTAard Ba XOPHMXKHUH KOPXOHAJapHUHT
Taxpubacu Oyiinya MOIAMU pecypciapiaH palruoHal
(hoimananum KYpcaTKUYIAPUHY SIXIITHIAII;

- MOANMH pecypciapHU Texam Oyinya dYopa-
TaJAOUpIIApHUHT caMapaJOpIUTUHU OIIMPHII Ba IOKOPH
JapakaJlard OXUPTH HaTHKaJlapra SPULIHIL.

YMymaH ondrasHja, MWUIMH HKTUCOOUET YiadyaM-
Japuia MOIIUI pecypciapnaaH QoHmanaHUIIHA MEb-
EpIalITHPHII KEeNTYCH AaBpijap YYyH MOIIMHA capd-
XapaXaTIapHUHT 3apypuil JapakacHHH Oenrmirad
Oepanu.

Mesp€pnamTupuil XyAau MOAAUN pecypcliapHUHT
UIIa0 YNKAPUII UCTEbMOINHE MEbEPNAITHPHUII Kabu
MOIIHH capd-XapaxaTIapHUHT MOAIUI pecypciapaan
OKWIOHa (oWJaNaHWII Ba yJIapHM HMKOH  Kauap
TeXallHH XUcoOra ojaguraH MHKAOpHH Kypcart-
KUYWIAPHU aKC TTUPHILIH JIO3UM.
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[y ca®abmm, Moanuii pecypcllapHH TeXKall yIapHU
HCTEHMOJI KHJIUII MebEpIapuHU Oeiruiamigad OJIIuH
KEJTUIIHN JTO3HUM.

Monauii pecypenapHu y €ku Oy ycynga TeXamrHh
yJlapHH capQIIalllHUHT MPOTPECCUB MebEpapu OuiaH
conmumTUpMacaaH  Typu®  onguHaH — Oenruinad
Oymmaiinu, Oy mporpeccuB MebEpiap, XyCycaH, HIad
YUKApHUIIard  peXaJalTHpuiaéTraH  TaIllKHINA-
TEXHUK y3rapuuuiap Ba MOJAUN  pecypciapHU
HCTEBMOJI KWIMILAATH TY3WIMaBUW Yy3rapuuuiapra
MyBopHK XoM amé, wMmarepualiap, CEKWIFH Ba
SHEPTUAHUHT  ypTada  COJNMIUTHPMA  caphuHH
KamMaiiTupum Oyinda TONIIHPUKIAPDHU XaM  aKc
STTUPUIIH JIO3UM.

Kypunumr Ba canoar unuia® yukapuiiniga MOIIUi
pecypciapaan  (doiiamaHUIIHK ~ MEBEPIAIITHPHII
nnuiad YMKapuIl >KapaéHUHUHT TEXHOJOTHSICH Ba YHU
TAIKWI KWW, MOJAWH pecypciapHH HCTEbMOI
KWIHIIHUHT Y3UTra XOC XyCyCHSTIapHu Ba Ty3UIMaBUI
y3rapumuiapu onnan Oenrnia”agn. Moanit
pecypciIapHUHT aMmaJiiaru capdpu (dhakaTruHa
TEXHOJIOTHK J>kapaéH Ba ac0o0-yckyHamapra »sMmac,
Oanky wWnuIad YWKApWITHA OOIIKAPWIN Japa)kacura:
nnuiad YUKapHI skapaCHUHN TAIIKHUI KYJIAII, MOJTUI
pecypclIapHHUHT 3aXMpajapd Ba UCTEBMOIMHU XHUcoOra
ONWII, MOAOWH pecypciapaad  (oHgaTaHUIIHUHT
pPalMOHAJUIMTHHYA Ha30paT KWIMII JapaXxacura Xam
OOFIHK OYaau.

dakaTruHa MOIAHNA pecypcliapiaH camapanu (oii-
JIATAaHWII acoCHAaruHa MaxcCyJoT WIUIa0 YHKApUIIHU
KYNaUTUPUIIHUHT MTOTSHIIMA UMKOHUSATIAPUHH TYFPU
aHUKJIAIl MyMKHH.

AWHaH MOJAWH pecypciapiaH TeXaMiIm Ba
OKWIOHa  (oOWJaJaHWIIHM  XHcoOra  oJaJWraH
IIPOIPECCUB HUCTEBMOJ MEBEPIAPUHU >KOPUU KUITUIIL
HaTIKacuaa OIIMPHWITaH peka TONIIHPUKIApUHU
yanajzam MyMKHH OYymamun. Moanuit pecypciapHu
Texam OyHuua XucoO-kuToOMap OyHmail  pexa
TONMIUPHUKIAPUHA XUC0o0Mad YMKWAOI Ba acocjamra
TYNIUFUYa KUPUIIN JIO3HM.

SlHrM TeXHUWKa, SHTH TEXHOJIOTHK J>KapaéHJIapHU
JKOPUI KUJIUIL, XOM allé€ Ba MaTepUAJIAPHUHT KYTIPOK
TexamJin OYNraH TypJlapuHM KYyJiam Oyiinda pexanap
Ba MOAAUN pecypciapHu TeXKall oyiinua
TONIIUPUKJIAPAAH KeIud YMKKaH XOJJa, KeIrycu
JaBpiap y4yyH  MebépimapHM  Oenrmwiam  Xam
peKaNalITHPUITHIHT PUHIUIIAAT acociapuiaH Oupu
6ymu6  xucobmanamu. IUly  cababmu  monawmii
pecypciapHu TeXallHW TabMHUHIAHAUTaH MaXMyaBUH
TAIIKWINA-TEXHUK Y0pa-TaJOupiIapHH WIIIA0 YHKHII
MOAAMHA pecypciap cappuUHH HIMHNA acoclaHTaH
MEBEPNAMITHPUITHUAT MYXAM TapKUOWH KucMu 0Ymu6
XHCOOJIaHamIH.

Bynapuunr ©Oapyacu  Moamui  pecypciapaaH
¢dolimamaHUITHN MEBEPTAMTUPHII OYHHIa WILUTAPHUHT

OusHec-pexxaHuHT Oapua OynuMiapu, aifHuKca QaH Ba
TEXHUKaHH PUBOXKIAHTHPUII pexacu OWjIaH aHHK
y3apo OOFIaHraH OYIWIIM 3apypJIMTUHU LIAPTIANIH.
SlHrm TeXHWKaHW Kynjam Oyinda dYopa-tandoupriap
MOAIUN pecypclapHH Texam Oyiinda KypcaTkud-
Japia, MOIOUil pecypciapaaH QoijanaHuim Mebep-
Japuaa Ba ylIapHU KaMaWTHPHUII Oyiinda TOIIIUPHK-
napna anbarra y3 akcuHu Tonaau. Keitmnrunapu dan
Ba TEXHHKA OYiiM4ya TONIIMPHUKIAPHU aMalra OIIUPHII
BOCHTAcH OYIHO XM3MaT KILIaIH.

Kyiimparn  ycnybmap  Monawii  pecypciapiaH
pauuonan  (QoinanaHUIIHK ~ MEbEPIAMTUPUITHHHT
WIMHH JKUXATJaH acOCIaHTaH MPOTPECCHB yCIayOmapu
cudaruga pTUPOD ITUIAAN: XUCOO-KATOOIAp TaXITHIT
KWJIUII YCIIyOHW, ONTUMAaIAITHPHUII (MakOyJUTamTH-
pull) yciayOu, JTamoHau yciy0. MebEpramTupuin
yciyOnapuaaH SKCIepuMeHT TapTtubuaa Qoiimana-
HUJIAJH Ba yJiap MOAIUN pecypceiapaan GhoiaTaHuITHI
pauMoHAUTAIITHPHUII OYHKNdya WIUIAPHUHT IOKOPH ca-
MapaJopIUTHHU TabMUHIAWIH.

Ontuman Meb€pramTupuil  yciayou (onTumani-
JMANITHPUII) IIyHAAH uOopaTku, OyHAAa MaxCyJloT
OMpIuTUTa MOAAWNA pecypciap caphUHUHT MebEpia-
pUHH XHCOOIaMI NaiTHaa MebEPIApHU XOCHI KHITyBUN
3JIEMEHT/Iap KOMIIO3MLIMACUHUHT (KyHHUII caHOaTHaa
OIAXTAaHWHT TapKUOW, OONIIAaHFUY MaxCyJNOTAa Tauép-
JTAHMaHWHT JKOIUIallyBH Ba X.K.) KYI BapHaHTJIHINTH
XHCcOoOTa OJINHAIH.

Xap Oup xoylaT yuyH ¥y3ura Xoc OYnraH onTuMal-
JIUK ME30HJIapH Ba YeKJalljiap TU3UMIApUHHU YU3HKIN
JacTypJIAITHPUIIHUHT MaKMyaBUil yciyOW acocuja
KyJnam OwiaH Moiaumi pecypcnapiaad doitnamaHuim-
HUHT ONITHMAaJ MEbEPIAPUHU XUCOOIIAT Macalacyu Xajl
KUJIMHAIH.

MebEpralITHPUITHUAT 3TAJOHIN ycIyOounaH Qoi-
JaJIaHWIIA UACHTUK (YXIIam) MaxCyJIOTHH aHWKJIAII
TaMOUWINAaH QoiaTaHuIaIH.

Mopnuit pecypciapaas ¢oiiranaHUIIHUHT
MeBEpUN KUitMaTH yXmam OynraH MaxcyloT Oupiu-
rUra MOAIui pecypeiap capUHUHT SPUIIIIITAH ONTH-
MaJl Japa)kacuiaH KeJau0 YMKKaH X0J1/1a OeNriiaHaan.

JacTtypHr uWNUiad YUKW MOIAWH pecypcilapHu
TE3KOpJINK OWJIaH MaHEBPJAIITUPHUIIHM TAIIKWI KH-
JIUII TAMOWWIIJIADUHHU, UKKWJIaAMYU XOM aII€HW WHUFUIL,
Talépraml Ba COTHUIHM TAIIKWJI KWIHIIHU TaKOMMII-
JAWTUPUII TAaMOMWUIApUHU, MOJAIUNW pecypciapaaH
¢doiinanaHuIIHE XUCcOOTa OJUII Ba HA30paT KUJIMIIHH
TaKOMUJUTAITUPUII ~ TAMOMMJUIADMHM Ba  MOJAJAMM
pecypciapiaH OKWioHa (OoHIaNaHWIIHU parOaTiIaH-
TUPHUIIHN TaKOMWUIAIITHPHUII TaMOHWIIApUHU Y3
u4ura ojajauMraH ycnyOuérinap Ba ycinyOud Kowpja-
JapHU XaMAa MOJIWH pecypclapHH TEKAaIIHWHT ama-
il BazuGatapuHu Xal KWIUIIHA Y3 WYUTa oirad 0y-
JIUIIN JTO3UM.
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I/IKTI/ICOLI,I/IIZ-GKOJ'IOFVVIK PUBOXINAHTUPULL
OMUITIU CUPATUOA KYMUP KA3UB OJTULLIHU
ANBEPCUDPUKALUNANALLHUHT HASAPUU ACOCIIAPH

MypaToBa LL.H., onuit xapbuit 60XkxoHa MHCTUTYTU, MyCTakun usnanysun; AnumxomxaeB C.P., TOTY «UKTMCOAMET Ba MEHEXMEHT»

kadgpegpacu npod., UKT. daH. AOKT

B cmamve npoanaiusuposeana pojib yeisd 6 NONJIUGHO-IHepcemMuU4eCcKom banance pecny6/zui<u KAaxK nepeuvnozco
UcCmovHuKka sHepeuu u 000CHOBANHA 803MOIICHOCTb NpumMernerusl IKOHOMUKO-IDKOJI0CUUEeCKUX Meponpwzmuﬁ Ha OCHoee

ousepcuguxayuu 00wyl yens.

Knrouesvle cnosa: nepsuunvlii ucmounuk snepeuu, Medxcoynapoonoe snepeemuieckoe a2eHmcmeo, mpaouyuoHHbvle
UCMOYHUKYU IHEP2UU, DAYUOHAIbHOE U KOMNJIEKCHOe UCNONb306AHUE NPUPOOHLIX DECypco8, MEXHO2EHHble PecypChl,

«NpUOBLILHBIEY OMXO0bL, OUBEPCUPDUKAYUSL.

The role of coal in the fuel and energy balance of Uzbekistan as primary energy source is analyzed in this article.
The possibility of taking economic and environmental actions on the basis of diversification of coal mining is reasoned

as well.

Key words: primary energy source, International Energy Agency, conventional energy sources, rational and complex
use of natural resources, industrial resources, profitable wastes, diversification.

MamnakatnMi3 EKIDFH-OHEpreTHKa OalaHCcHIa acOCHiA
SHeprust MaHOan cudaruia KYMUPHUHT Yyl yprada 2-3%
HM TAIIKWII 3TCajia, Oupramyn SHeprus MaHOau cudaruna 3
MaBKeMHH iykoTrann Wyk. 2010 froima Xamkapo sHepreTrka
arermiry  (XDA)HHHT MUK TAXTAIAIA Y 30CKHCTOH
SHepreTukaciHUHr 2035 ¥miraya pUBOXKIIAHMIII TPOTHO3U
Ty3WraH OymmO, ymoOy MHpOrHO3ra MyBO(HK V30K MyJUIaT
JIaBOMHJIA SHEPT sl NCTEBMOJIH TY3WIMAcH/Ia yMyMHH SHEPIUst
MaHOanapura Oynran TamabHuHr 80 % maH OPTWUFMHM Ta3
TaIKIT 3THO KOJMaBepamd. AMMO aHBAHABHN SHEPIUS
MaHOamapyu opachia WCTEBMONM HECOaTaH KaM Oyimwmmra
KapamaciaH, KYMUPHIHT YITyII opTHO Oopamu (1-xamsa).

Byrynru kyHma pecityOnrkaMiaaa KHCMaH KyMHUPHU EKHILT
OpKaM (MICUTWII MaBCyMHZA - KHMIIIA) SHEPTUSHU HIILTad
YHKAPyBYH HCCUKTUK 3J1eKTp cTanusuiapu (VI9C) — TomkeHT
BIIOATHIArH AHrpeH Ba Suru-Anrpen MOCnapu daomst
IOpUTHO KEIMOKIAIap. AHIPEH KYHFHP KYMUP KOHH Yiiap
ydyH X0oM ami€ 6azacu OymO Xu3Mar KHJiaiy.

2018 t#imra ke Suru-Amrpen MDOCpa sHeprus
UIUiad 4YMKapuiyia Wil JaBoMHAa KYMHPHH EKMINra
y1rasumr Ba Aurper MDCnha xysBatu 150 MW 6yiran ssHTH
SHEProONOKHM KypUIIHM Ha3apAa TYTyBYM yMyMHUH
kuiimatu 600 MITH. JOJIapiIuK MOJEPHU3AIMSIIANT JaCTypy
pexanamrupuiran - 0ynmo, HaTWKaJa CTaHIMsUuIapia
KyMHUp HCTebMOH 3,2 6apobapra optuo, 7,5 min.t ra eramy,
3JIEKTPORHEPTHs HILTab YrKapui 3ca 3 Maporaba ycub, 9,5
mlrd. kW/h Hu Tarmkun stamm.

YuyuHyn MHUHT Hwiaukaa OyTyH  nyHEna
9NEKTPOIHEPIWSHUHT HIUTA0 YUKAPIIUIINIE KYMUPHUHT
yIymu opTHO Oopumm Ky3aTwiMmokna (2-kamsan). Ly
cababmu acocuit xomameé cubarua Kazud onMHaETraH
KyMHp OwilaH OWMpraJMKIa HMKKWIaM4YM pecypernap Ba
KYMHUpHHM KaiiTa WIUIall HATWKacHIa XOCWI Oynaérran
TEXHOTEH pecypciiap MUKJIOPUHUHT OPTUILH Tabuuiiaup. by
aca, y3 HaBOATH/a, COXaHN MKTHUCOIUH-OKOJIOTHK )KUXATIaH
OapKapop PUBOXKIIAHTUPHILI 3aPYPATHHH TYFAUPAIH.

Xo3upru KyHAa MHHeEpald XoMaiuné

750
1-xapsan | TNOTCHIMAIMHMHI TOBAP MAXCyNIOTH 20-25%
HY, WIDIa0 YMKApuIl YWKWHIIapU 3ca 75-
1990-2035 imnnap opanurnaa Y36ekuctoHaa aHeprus 80% Hu TamKMI ATHO, YIIOY YUKHHAMIAPHUHT
MaHO6anapuHuHr uctebmonu, X3A nporHo3u (2010 1n.), mnH.T.H.3.Aa [1] ATHTH S"HIIaH 6I/Ip KUCMHUIMHA — KaiTa
Sneprus WIDIaHMOKTa. TaOumiiky, OyHIOa MexXHAT Ba
ManGan 1990 | 2008 | 2015 | 2020 | 2025 2030 2035 pecypc XapaXaTJIApHHUHT CAJIMOKIH KHUCMH
Kyjmmp 34 | 12 | 15 | 18 2 23 2,7 iyKom6 Oopmokna. By Basust aiiHaH Kymup
KOHJIapH PECYpCIapHHHHT KYI  Japakaid
Hegrs 10,1 | 47 | 59 | 64 6.1 6.6 7.3 YiCTeBbMOMH OwaH Tacudnanamy. bynna ymoy
Ias 325 | 436 | 517 | 542 56.4 572 573 yKapa€H Talu€prapiuk, sSsHA TEOJIOTHK KHIHMPYE;
Kasu0b onuin; OupriamMyM Kaita WILIAl Ba

T'unposnepru
ﬂ 0,6 1 1 1 1 1 1 ToBap cHudaruaa HMCTEbMONTA  YHKAPHII
Oockuwrapunan wubopatr Oymamu. bu
Boukanap 0 0 0 0 0,1 0,2 0,5 K PHIL p Y \,Il P
OOCKMYIaH WKKWHYM OOCKWYra YTra capu
Kamu 46,6 | 505 | 602 | 634 | 656 67,2 68,8 Tali€p MaxCyJdoTna MONIMAIALNITAH MEXHAT
cappu optuO OopamM Ba UHKUHIWIIApIArd

O'zbekiston konchilik xabarnomasi Ne 3 (58) 2014
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KOMIIOHEHTJIApHUHT  HyKonmuO  Oopuin
XapKATIAPHUHT KYTIAMHIINTa OJTHG KeJTa/u. 2-xapsan
oiinam _ KesMaiapZiaH  OKHMIIOHa  Ba ByTyH AyHEAA 3NMEeKTPOIHEPIUAHUA ULWINAG YNKapULL NPOrHo3w [2]

KOMIUTEKC (DOMIaiaHuIl, yIapHU KaiTa WAl

KYJIaMMHH KEHIalTHPHUIL Ba UKKWJIAMYH XOMALIE uap 2020 iinn 2030 iun
ecypciapuiad KeHr (hoMIaaHuIl, MHHEpa

pecyp .. DY (boiiy . P Xom-amé Typu mlrd. kW/h % mlrd. kW/h %

XOMAIlIl€HH Ka3uO OJMII Ba KaiTa WIIUIaIa -

Ko apHH  KHCK| VLI, KOHIAPHH TYJa Kymup 9075 35,6 11590 37,17

Kaifta muwiam, “¢oimanmn”  umkuHmmnapgan | | Hedre 1371 5.4 1326 425

¢dolimanaHuI — KOHJIAPHU  Y3NIAIITHPHILAATH Tabuuii ras 7 696 30,2 9923 31,82

acocuii Ba JOUMHH OBTHPO( BTHITAH | | Arom snextp crasumsiap 2710 10,7 2697 8,65

VYHATHLIIHD. YMyMaH OITaHza, KYMHD BA | [ [y sicier cranmusiap 3800 14,8 4259 13,66

TaOuuii ra3 KasuO ONMIIA KOHJIAPIAH MHHEPAT | TiTavion S1eKTp

xoMarény Kasub omum koddduimentu 80-85% | | cranuusap 863 3.3 1381 443

HU Tammkmn oramd. KasuG ommm sxapaéHuna | | JKawmm: 25515 100 31176 100

KUIMpuO Tormmmran HedTh 3axupanapiHuHr 60-

70% u, Kopa MeTaIapHUHT 25% ¥ Ba paHIIN
Metamaparar 20% W KOHapma Kommd keragu. Kyprmm
Marepuaiapu ydayH 3ca Oy kypcartkund 30-40% Hu Tarikui
Kwiami.  bapua xomatmapma  Mytaxaccucnap  (oiimanm
KQBWIMAIAPHA Ka3uO onuil  KO3((HUIMEHTHHN  OILIMPHIII
WMKOHH OOPJTUTMHY TabKUUTaiuap.

Kymup KarTuk Typharm €kMiFM cudartnia SHEpreTHK
xomar€ Oyim0, (akaTriHa OMp MakKcaqia WIUIATHTAIIHN
HaTiKacuia OoIIKa TypAarn EKWIIFM Typiapura HrcOaTaH
pakoOarmonumra TymmO KeTmu. Awmanga Kymup  ¥3
TapKuOWIa YIJEpos, a30T, aproH, MOJHMMETaulap Ba KYII
KOMIOHEHTIN MHHEpan  JKHCMJIApHH CaKJIOBYHU
KyTIMaKcauii OupiaMdu pecypc xucobmanamu. Kymup ko
KaTJIaMJIAPUHU OYMIL Ba Ka3WLI >KapaéHUIa YUKapUIaéTral
IMyd >KUHCIIAPHUHT MWUTHOHIA0 TOHHANIApU aFaapMasiapia
TYMJIaHMOKAA, DJJIEKTPO3HEpPreTUKa TapMOK
KOPXOHAJIAPWHHHT IUIAK, KyJI KaOW OOIIKa KOJIUKJIApH
3apapiiv YMKUHAWIAP cudaTraa KyMHUO TallulaHMOK/IA.

KymMup KoHmapuHHHT pecypciiapy  3axypaliapuHU
OeBocuTa Kambaran pynanapiaH, sS’bHA CH(aTH >KUXaTaaH
9HT TacT OynaraH xomaménapiaH aManga (oiTaTaHnII
KYJIaMUHH OIIMPHII MYMKHH. YOy HyHaIWII WIMHA-
TEeXHHUK TApaKKUET COXACHIArd IOTyKIap OmimaH OeBocHTa
Oormukanp. XX acpHMHT Oonutapuaa Tapkuonpa 2,5-4%
MHC MaBXyZ Oynran pyganapriHa caHoaT —pyAajgapu
XucobJaHap »IM Ba YJIapHH KaifTa WIUIamra >xaud
KWIMHApOU. XO3UPTrH IMaithna 3ca, TapKUOMIa MHCHHHT
yaymu atura 0,5-0,6% €xkn yHImaH kam Oynran pynanap
XaM Kaiita unuiaHMokaa. byHmait xonat KynriuHa MuHepan
XOMaIl€ pecypciapura TerHIuIaIup.

KoHumnuk caHoaty YMKWHIAWIAPWHHUHT — HHUFUIHIIN
HATIDKacHIa XOCWI OYiraH Xamma Y3uaa Qoimamm
KOMIIOHEHTJIapHH CaKJIOBYM AHTPOTOTeH EKM TEXHOTeH
KOHJIap TEXHHKa Ba TEXHOJIOTMSUIAPHHHIHT PUBOKJIAHHIIN
OmwnaH KAMMATIA KOHJApra ailflaHumM — TaOWHAIHD.
UuKuHAM XOJAa YMKApWITaH PECYPCIIAPHUHI KYNTHMHA
KACMH ¥3WOa MHHEpaUlap Ba Mypakkad KUMEBHIA
OupHKMaiap KOMIUIGKCHIAH uOopar Oynuod, yiaapHHHT
KUAMaTH acocwil pyda TapKUOMIArd KOMIIOHEHTHHHHT
KuiiMatura HucOaTaH roKopw Oyyuim MyMKuH. [IlyHuHT
yU4yH KYMHp KOHJAapH pecypciapuaaH — KOMILIEKC
(oiinanaHuI KaTTa UMKOHHSATTA 3Tra.

Kazub unkapunaauran KyMUp armapMaiapy TapKuOHza
OJNITUHTYTYPT, TepMaHHiA, TIIMHO3eM Ba OOIIKa KMMMAaTOaxo
MeTajulap Ba dJIeMeHTIap MaBKymaup. Hedts koHmapuna
9ca, He(Th OMilaH OMpraiMKa ra3, ONTUHTYTYPT, KO/, OpoM
Kabu Mojytayap Ka3ub onuHaau. Tabumit EHyBuM rasiapia
9ca, KOHJEHCAaT, TeNNH, ONTHHIYTYpT, a30T Ba Oomika
Moafanap MaBXKyl. TexHoreH Qoipany KaswiMarapiaH
¢dolimasannm  Qoiganu  KaswiIMa 3axupaJapuHU
OIIMPHIIHIHT PE3EPBU XUCOOIaHA M.

Xo03upru KyH/Ia acOCH MyaMMOJIap/IaH OUpH KOH OYUHIIT
nunIapuga Xocun Oynagurad  arpapManapiaH
¢doiinananumyp.  YiapaaH KypwiMII — MaTepualiapH,
LIEMEHT, OXaK, UMM, CHWIMKaId FUIOT Ba OomIKa
MaxCyJIOTJIapHH UIUTa0 YMKapuIaa GoianaHuIl MyMKHH.
AfrnapMa >KUMHCIapHU KaiTa MIUIall FOKOPH HUKTHUCOAWI-

9KOJOTUK camapa Oepaau, YyHKH KYPHUJIHII
Mareprajiiapura OynraH Tamad ommO OopHIM 1aBOM
JTMOKJIA.

SlHTM  KOHJApHM KUAWpHUINra capQaHagura

MaOJaFlapHA TEXAIl yIyH WIDIA0 YUKAPUINTa HMKKIAMYHI
XOMAIIEHN YKaJI0 KIUTUIITHI KEHT A TAPHIIT 3apyPaTH TYFIUIAH.
AcocaH, SHepreTHKa CaHOATHAA UKKWIAMYNA EKWIFH
pecypenapuas (oHIaTaHUIHAAT NMKOHHSTIIAPU KaTTaup.
Kon ka3u0 umkapyBuM Ba KaiiTa WIUIOBYM KOpXOHAIap
arMocdepa XaBocura Ba CyBra KarTa MUKIOpPAa MOIIAJIApHA
4quKapuO 1000pMOKaa. Ynapia, IIyHUHITEK, KaTTa MUKIOp/a
KMMMaTJIM  KOMIOHEHTJIap MaBxXyl. YuKuHAHIAD
TapKUOMJArn KUMMAaTId — KOMIIOHEHTJIAPHM  yTHIM3AIMs
KWJINII KaTTa MKTHCOAMH-3KOJIOTHK aXaMusITra ora.

XO03Upru  KOH-T€OJOTHK  INApOMTIIAPHUHT  Mypak-
KaOmammo, KasWIMaTApHUHT chu(aTH macaiind Oopaérran
Ba3MATIa MaMJIAKAT UKTUCOAUETUHUHT MUHEPAJI XOMAILIEra
Oyrran TamaOHHN KOHIMPHIN YIyH KyHHIard TaaOupIapHu
aMaJira OIIMPHII KepaK:

- KOH 3axypalapuHU Ka3uO onuml Ko3(pQUIMEHTHHU
OLIMPHUI; Ka3ub ONMHAETTaH XoMamé TapKHOMaru
KOMITOHEHTJIAPHHU KAiTa MIIIAITHYI OLIUPHIIL;

- KOHJIapHUHT' Oapua pecypciapyHH Tyja Y3i1alTupuo
OJIHILL;

- HOaHbAHABHH, Mypakkad Ba KOMIUIEKC XOMAmIENN
KOHJIApHUHT CAaHOAT Y3JIalITHPYBUHN KEHI Al THPHILI;

Toprsit
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- TeXHOreH pecypciap (OupraMud XOMaII€HH KaiTa
WNDIANIIAaH XOCHI OYiraH YMKWHIWIAP)HA HKTHCOIUET
TapMOKJapuaa (GoHgaNaHWIHAIIUTa Kain0  KUJIUII
3apypaTHHU Ba KYJTaMIUHU KCHMAHTHAPHIIL.

Konunmuk caHoatnga Ka3uO oOJuil, OOWWTHIN Ba
¢dofimamn  kaswManapaad (GoHmaTaHUII  OOCKIIapHia
KaTTa MUKIOpIa YHKUHOWIAp Xocwin Oymamu. KoHuromk
CaHOATH YMKUHIMIAPUHHM 3 Ta Typra ayXpaTHII MyMKHH:

- kartuk (Y3uma ¢oigany Ka3wiMaHu cakiaMaiurad
€KM KaM MUKIOp/Ia CakJIaiIuraH Imyd KUHCTap);

- CYIOK (€p OCTH CyBJIapH);

- ra3cuMOoH (Ka3ub oOnuIn OKapaHHUAa —aKpaTHO
YHUKaUTaH Y9yBYH KUMEBNI OMpHKMaap).

UMKUHWTAPHUAT MabIyM OWp TypIlapuaaH MamiIakaT
uKTHCOAMETHA (oMmamaHu MyMKUH. MacanaH, KaTTHK
TypAard YUKUHOWIAPAAH KypPWINII MaTepHaulapu
(Grmoxmap, FUIITIIAp, KyM TYTIPOK Ba XOKA30); ITyd KUHCIIAP
Ba KyJIZaH KAMMAr0axo MeTaulapHUHT Qoimamm
KOMITOHEHTJIAPUHY; YFUTJIApHU (OpraHOMHHEpAl); KUME
caHoat y4yH xomam€ cudaruga QoiganaHuIaauran
MOJTaJlapHu  (MacaiaH, KyMHUPHH OOWHTHILIZIA XOCHI
OymaguraH ONTHHTYTYPT KOJYENAaHH  OJTHHTYTYpPT
KUCJIOTACHHHM WIUIA0 YMKApHUII YYyH acocHMid Xomamié
OVmuM0O xXu3Mar KWiaad) WIUlad YHMKAPUII, epJIapHH
PEKYIBTUBALNS KIUIMIIIA KOIUIaMa MaTepHall Oy ITIIIT
MYMKHH.

lascuMoH YMKMHAWIAP KUME CAHOATH XOMAIIECH
cuaTrma ONTUHTYTYPT Ta3W, ITYHUHTICK, EKWFU — METaH
cudarria QorTaTaHAIAIIT MyMKAH.

Hkruconuit HykTau HazapJaH YUKUHAWIAPHUA KalTa
WIDIAII CAaHOATH Xya KaTTa MUKJIOpJa MEXHAT Ba MOJIUHA
BOCHTAJIap XapaKaTHHU Tanab Kwiaau. byHmait xonatmapaa
WKKH OapaBap 3apap Kypuiaau, YyHKH OyH/Ia aBBajl Ka3HIll,
OoWuTHII >KapaGHJIapy aMaira OIIMPWIMO, MeTauTyprus
Kapa€Hiaapuaa XOCWII OVITaH ‘UMKHHIWIAp HA MAaxcyc
Koitmaprma yromuap cudaruma KoilaHaau Ba OMp KaH4a
BaKT CaKJIaHA], CYHTPA YIapHUHT YTIIH3AIMsICATa MalOiar
capdmanamy. X03upru napapaard GpaH-TEXHUKA TAPAKKHETH
MUHEepall XOM aménaH, Qoiimand KazuiManapaaH
(olimanaHuma aBBa KaM YHKAHIVDINA, KSHHHYAIAK TYIa
YUKWHIIICU3 TEXHOJIOTHSUIApTa Y THI IMKOHIUHH Oepau.

busHuar  QukpuMmn3da, KOH Ka3WIll  HIDIapUzaa
YHKAHO— Oy KalTa WIUIamra MYJDKaUIaHTaH acOCHH
Ka3WIll MaxXCYJIOTH OWiaH OMprajavkiaa Ka3uO OJMHAJIUTaH
MKKWJIAMYH PECypCAup.

Kam unxuHInm inrad YKapyuITHA TAIIKAT KA Ba
MHHEpaJl XOMam¢ pecypciaapuiaH KOMIDIEKC (poimanaHu
Omp xmn TymyHYa OYimO, SHTHM HCTSHMON KHMMATHH
SIPATUILIHY KYy3/1a TyTaJIu.

YukuHmunapaan GoiaanaHuin Ba OUpIiaMuu XOMaiéH
KafiTa WIDIall eTapii JapaXaJa »>SMACIUTH XO3UPrH
MIAPOUTAArd KOHJAPHH KOMIUIEKC  Y3JIallTHPHII
JACTYPJIapUHUHT MaBXXyZl SMaciuTd, KaM YHKHHIIA Ba
YHKWH/IMICU3 HWIUIA0 YHKAPUITHA TABMHUHIA0 OepaauraH
(olimamy Ka3wIMaHW KOMIUICKC OJIMIN, KalTa WIDIall Ba
peaTM3aNMsICHHA ~ aMalira  OMIMPAJWTaH  TEXHOJOTHSHHU
JKOpUH STUIMaramivru Ownmad TaBcugmananu. [y Ouman
Oup Karopza siHa Oup XonaTHH Oenrminad YT 3apyp, STHHA

KaM YMKWHIWIM TEXHOJIOTUSIHM TAIUKWI 3TraH TaKIupAa
xaMm “‘oiinann” YMKWHIWIAPHW YJIAPHUHT TaHHAPXWHA
ommpHO 000pPMAacIMK y4YyH Caknaml —XapakaTJIapuH{
Oaprapad 3TraH Xonma WMKOH Oopmya 3yIIHK OWIaH

peamm3anmus KWiIraH MabKyldl ¢EKH KOMIIJIEKC
JBEpCH(DUKAIMSIIAIITAH UIDTA0 YNKAPUIITHH TAITKAI STHIIT
3apyp.

Kaiita wmmadnras MaBXyZX KOH JKHHCIApHU

MaMJIaKaTHUHT Te0()OHIM XUCOOIaHaaH, IIYHUHTEK, yiIap
XYXKaIMKIa Typiid WyHaIMOUIapaa Kalra HIUIaTWIMILN
MYMKUH.

Xo3upru KyHOa Kalich Typmarm pecypciap Ba
YHKAHIAP (TaOuWii Ba CyHBHI) MaBXyIIHTUHH, Kaepaa
SKOMJTAITAH/IMTMHY Ba KaHIAW KWINO KaWTa WIIUIATWIINALLIA
MYMKWHJIUTHHU OWJIMII MMKOHHHH O€pyBYM MabIyMOTIap
OaHKIHY SIpaTHII 3apyp.

Kartrk, cyloK Ba Ta3cMMOH HMKKHJIAMYH PECypCIIapHU
KafiTa wWmoUtam xomamé pecypciiapi  MaHOaTapuHH
KEHraiiTUpaJi Ba aTpo()-MyXUTHUHT HU(IOCIaHUIINHA
Kamaiitupaay. YuKuHIWIApHU KaiTa MIUIAl BapUAHTUHU
MKTUCOAMH Oaxomall KaiTa WIuianl >kapEHUIard Xapaxar
Ba 3apapiiapHy, XYM [IyHIald YXIIam XOMaI€Hu Ka3ud
OJMII Ba WIUIATHIIHMHT Xapakal Ba 3apapiiapuHu
MacaWTUpHIL, KalTa WAl KOJIMKIApHHM Cakjiaml Ba
KYMHII XapaKaTJIapyuHH Ba 3apapiiapiHu KaMaHTHPHIIHA
xucobra onumm  3apyp. baxomamima, ITyHHHTTIEK,
Xapaxariap Y3rapuIIMHUHT  OMJIBOCHTa  yHCYpJapu
BTHOOpPTa OJIMHHUIIH KepaK.

KOHUMIMK KOpXOHAIApUHUHT MYJIKYWINKHUHT SIHTH
[IapOUTIApUra YTUIIH MyHOca0aTH OWIaH MaxCyJIOTHH
WIUad YMKapuIl CaMapaJOpIMTHHUHT ME30HJIapyd XaMm
yarapau. bBynma pecypcnapiaaH  (GoWanaHUIIHUHT
MaxaJUIMIIAIITAPUII ~ Macanajapura Karrta 3BTHOOp
Kapatmwiagd. AMMO ymiOy TanOMpiapHM aMaidii amanra
OLIMPHII pecypiapAaH (OHTaTaHNII camMapagopIHTHHA
0axoNMalTHUHT eTapin4a TYIUK WIMHH acoclaHMaran
Hazapusicl Ba yCIyOméru OwiaH OOFIMK OYiraH Tamiku
OMUIIIapra OOFIHK.

Oukpummsya, 0030p MyHocabaTnapy IIapOUTHAA
(haonusT ropuTa€Tran amaiaa MaBKyx KyMUp KOHJIQPHHUHT
pecypcnapuzian  oWpanaHuIga KOMIUIEKC HKTHCOIHH-
9KOJIOTHK 0axoNlaml Macanaiapu Oyinda TaIKAKOTIIapra
IBTHOOPHH KyHalTUPHLIT 3apypIHp.

Konumnmk kopxoHacH —(haoNMATHHUHT —HaTWKaJlaph
HadakaT OJMHTaH MaxCyJOT Ba YHKWHIWIAPAAH
(oiinananum gapaxacu, 6anku atpod)-MyXUTHHHT XOJaTh
XaM XpcoOra oNMHaIM. 3aMOHABHI KOHUMJIMK KOPXOHACH
¢dolimanm KaswIMaJapHUHT MaXMyacHHH KasuO OJIMIIN
cababnu yHra OMp Typard MaxcyJOoT WIUIa0 YUKapyBYd
cuarma Kapai Kepak smac.

Arap KOHYMJIMK KOPXOHAacHHHHT  (aoJusTHTa
MaKMyaBHH XOIia €HAAIO, YHTa pecypcilapHd Kazud
OJyBYHM Ba KaiiTa MILIOBYM cU(aTHA Kapalica, NKTUCOMI-
9KOJIOTUK YEKJIOBJIAPHM XHCOOra OJraH XoJiJa MHHepal
XOMamI€ pecypcapiHy MKTHCOA KWIHII CTpaTeTHsUIapHHA
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peamzanysl KWIMII HyHATMNDIApH HIUA0 YUKApHIITHA
3aMOHABMH TAaIKWI KWIMII yCyJUIapugaH Oupu
XUCOOMaHTaH JAWBEpPCU(UKAIMSIAIIHA — IIAKJUIAHTHPHIIT
UMKOHUATUHH OepaI.

JuBepcudukarys Typau TapMOKIAPHUHT PHBOKIIAHUII
KOHYHHSITJIIAPUHH TYIIYHHIIHW Tanad stamu. KoHumimk
CaHOaTH/Ia TUBEPCUPUKAIUIAHTaH KOPXOHATAPHHN TaIIKUI
KWINII y9yH Ka3u0 ONMIIAA KUMMADIM HWKKWIAMYH
PECYpCIapHHUHT KaTTa MHUKIOpAA OYIIMIIM, WIIYM KydWHH
SHTM WIUIA0 YMKApuIlra >Kaa0 KWW HWMKOHHHHUHT
MaBXXyJIUTY Kabu omMuimiap Oop.

[y 6unan O6up Karopza, XO3Upry ManTaa KyMup Kazuo
ONyBUM TapMOK ¥3 MaxcyJioTHra OYyiaraH TYIIOB
KOOWIMSATHHUHT TIACTIIMTH cababiii MONUSIBUE Oekapop
6ym6 xonMokza. byHnaii Xonar noteHIman xapuaopiaapaa
¥3 BakTHAA eTapiuya Iyl MaOJaFapyHUHT  MaBKy/l
6ymMaciury €xn OoIIKa CyOBbEKTHB Tallky cababmap OunaH
OOFIINK.

lysmait xmwmb, KYyMHp KOHJIApH pecypclapuiIaH
MakMyaBHil (hoHmaTaHUI camMapaJOPIITHHY OIIUPHUII Ba
0apkapop HMKTHCOAWH-IKOJIOTUK  PUBOXKJIAHTUPHIN — —
KUMMAaTJId ~ KOMIIOHEHTJIApHU  TYJNApOK  Y3JIaIUTHPHIL
acocua TAIKWI KWIMHIAH MUHEpall XOMall€ TOTCHIMAIN
Ba peCypClapruHU UKTHCO KUIIHILTa HYHAITHPHITaH XaMmaa
aTpo-MyxuT Ba Tympok Myxogaszacu Tanabiapura Moc
KEJIyBYH 4Y0pa-Taa0upIIap MaKMyacHIHp.

Tabuniikn, ymoy yopa-TanOUpiapHH aMaira OLIMPHII
ymly TajOWpIIapHUHT TEXHHUK-TEXHOJIOTHK, TAIIKWIIHH,
HKTUCONI-3KOJIOTHK Ba OOIIKA Macajasapy OniiaH OOFIIHK
paBHIIIA SYMITHIIIHI 0aXoJamiia HKTHCOANI EHIanryBiIap
XaMla WIMHA-TEXHUK TaIKAKOTIAp ommb Oopwumima
Y3rapuap KUpUTHINLIAHHA Tanad STa.

KaM umkuHImmm Ba MaKMyaBHH HIUIa0 YMKAPULIHH
TAalIKWI ATHII  JUBEpCHUKANUATAIIHUHT  0030p
CTPATEeTHSACHHN amajira OIIMPUIN OWiaH OOFIHMK OVYIHO,
0030pra TOBap Ba XM3MaTJapHHHI KEHI CHEKTpH OwiiaH
YUKUIIHUHT ~MapKeTHUHI CTPAaTeTHsICHHU  y3uja
My>KacCamMIIaII THPAIH.

Konunnukaa nnumad YiKapyIIHu TUBEepCHpHUKALIISIIALT
KyHHIaru Makcaiap/a ;o3 Iup:

- MHHEpaJl XoMam¢ 0a3acuman TYIapoK GoiaaIaHuITHI
OLIMPHIIT;

- aTpO(-MyXUTHHHT CH(aTHHHU CaKJIaIL,

- SIHTY WL Y PUHIIAPHHHY SIPATHUIL;

- TApMOKHHHT MOJIMSIBUM  XONAaTMHU  GapKapop
OVIMIIMHN TabMHUHNIAWAWMTAH XaB(-xaTap JapakacuHU
MACAUTHPHILL.

V36eknCcToHIa  KOHUMIMK — TapMOKIApHia  MIuiab
YUKApHIIHA JAWBEpCH(HKAIMSIIANI YIyH SKKOJI OMHLIap
MaBXy/I:

- Ka310 YMKApHII YNKUHAWIAPUHIHT I0OKOPH 1apakacy;

- MHHEpaJl XOM amé KOHIICHTPALMSACHHUHT IOKOPH
Jlapaxacw;

- KaM YMKUHAWIA TEXHOJIOTHSUTAPHH YKOPUH STHII;

UIIYA  KYYHHUHT FOKOpH  IIpO(eccHOHaI-TEXHUK
Jlapakacy;

- WIMHH, TEXHUK-TEXHOJIOTUK TAPaKKUETHUHI KYII

BapHaHTJIMT .

Ily acHoma xymup Ka3ub UHMKApyBUM KOPXOHA
caMapaJIOpJIMTHHU OIIMpHIIAa (PaoNuaT HyHAIMIINHM Ba
nnuad YMKapWIaIuraH MaxcyloT HOMEHKIATypacHHU
KEeHTralTipuI (auBepcuuKamysi) €Ki UIuad YiKapyIITHA
TYJIMK KalTa POQIDIAIITHPHIIT MyXAMIHD.

KoHunmnuk caHOaTH KOMIUIEKCH KOpXOHaJapH
(baonmuATHHN TyO#aH Y3rapTHPHUII KOHYMIMK CAHOATUHHHT
TapMOK XYCYCHUATIapuIaH KelMuO YMKKAH XO0J/a YeKITaHaIH.
Konumnuk kopxoHacu wWIuiad 4YuKapuil —(GaorusTHHA
JMBepcU(UKAIMsIIaI TAKY Ba MUKW OMUJUIapaaH ubopar
OynraH kynruHa oMwuiapra Oorauk. Mukum ommmap
JMBEepCU(PUKAIMSIIAIIHIHT OOBEKTUB TOMOHJIAPUHH, STHHU
KOPXOHAHWHT XOJIATHHHM, TAIIKW OMIIIIap 3ca, KOHUMINK
KOpXOHacu (aoiusTiura OEBOCHTAa TabCHp KypcaTaauraH
aTpod-MyXUT OOBEKTIIAPMHIHT XOJIATHHH TaBCH(IaiiIi.

lyHuHTIEK, WHBECTUIMSUIAP HUYKH OMIUUIAp Oyimo,
KYMHp KOHJIADH PECYPCIAPUHUHT MaBXyMLINTH OniaH
OeBocuta OOFIMK OYnmagy Ba pECypCIapHHHT KYIIHMMYa
TypJapyHA KAAUPHO TONMII MMKOHUHHU Oepamu. MuHepan
XoMamé TMOTEeHIHAIMHH AUBepcHUPHUKALHAIAII
UMKOHMATIIApUHN Oaxoiaml Oyindya WYKA OMHIUIApHU
KyHuaaruya TacHA(IIa MyMKHH:

- pakoOariom wWnuad YMKAPHUIIHK TAIIKWI STHIITA
TabCUP ITYBYH OMIIINIAP;

- KyIIMMYa MOJMSBHHA pECypCllapHH >Kajl0 KHIJIHII
MMKOHHWIa TabCHUp 3TYBUM OMWUIap (IIy >KymyajaH, y3
AKTHBIIAPH Ba MHBECTOPIIAPHH JKAIO KUK OPKAJIN);

- pecypciapHu Texam Oyiinmda dopa-TanOupriapHd
aMaJira OIIMPHII IMKOHHUTA TabCUP 3TYyBYH OMIILIAP.

MamiiakaTumMusa amaiara OLIMPWIAETTaH MKTUCOAUM-
9KOJIOTWK KapaSHIapHUHT JWHAMUKacH XaMmaa ojuo
OopunaéTraH HMCIOXOTIAap MKTHCOAWH  YCHIN
MeXaHM3MJIapura SIHTHIMKJIAPHUHT — KUPUTHIUIITHH,
MamjiakaT —XYKaJIMK Ty3WIMacHHMHI Ba Xap Oup
KOPXOHAHWHT MOOWJUTALTYBUHUHI YCHIIMHU Taynad STaju.
[y Owman Owpra, KOHYWJIMK CaHOATH XyHy[Ulapu
XOJIATHHHHT TaxJIMIM OTyHH KYpPCaTMOKIAKH, KT X0JUIapa
9KOJIOTHK, WKTUCOAWM Ba WXKTUMOMH YCHIIHHHI FOKOPU
KypcaTKUdIapura SpHUIIMII y9yH €Tapid Aapaxkana HIKd
pe3epBiap (Tabumii, MeXHAT, UIUTA0 YUKAPHIIT) MABXKY/I.

Bo3op myHocabarmapu mIapouTHIa HKTUCOTUETHUHT
Ha3apuil Ba aMalIuii Macajalapura MaBxyz €HIAUTyBIapHU
Kaiita KYpuO YMKHWII 3apypatdiHH Tyraupagu. Miniad
YUKapHIIl Ba KalWTaJHU TAIIKKI OTHIIHUHT OKWJIOHA
MAK/UIApUHA  W301a0  TOMMIN, MaBKyA IOTEHIMaaH
MakcuMan (oHIaNaHuIl Ba YHHHT Ty3WJIMacuHU KaiTta
KypuO YMKMII, OpTHKYAa XapakKaTllapch3 Ba KHCKa
MyAfaTiaapAa axaMHSTIN HKTHCOIMH-IKOJIOTHK caMapara
SPHIINII UMKOHWHY Oepaju.

IOxopunmarn  ¢ukpmapar WHOOATra ONTaH XOJJa,
KOHYWJIMK CaHOAaTH KOPXOHAJAPWHH IWBepcHrKa-
LWSUTAIIHN KalTUTATHUHT SIHTH XyCYCHSTIIapra sra Oyuim
KapaéHu cudaThia TYIIyHWAII MyMKHH. SIHTH Xoccajapra
sra OynraH KamuTal MyoMala COXacura KHpraszia
KOHUIWIMK KOPXOHAaCHHUHI TaJOMPKOPIMK (aosusTrra
YHUHT  TY3WIHIIHM, 4Yerapalapd Ba JIHMHAMUKaCHUHU
y3rapTupraH = Xojiza SHTM  Ma3sMyH Kamid  aTamu.
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KanutamHUHT  SHTM  XYCYCHUATIapH HUKTUCOIUU
MyHOocabaminap, OSKOJOTMK Tanabnap Ba IDKTHUMOHMH
MyaMMOJIADHUHT  YCUIIMHM OomKapaauraHn Taial
KOHBIOHKTYPaCHHHUHT Y3rapHIINHA XHCOOTa OJIMIIN 3apyp.
IIyHuHr y4yH KyMUp KOHJIAPH  PECYpPCIAPUHUHT
MKTUCOOWH-3KOIOTHK ~ 0Oaxoyaml —HaTwKajdapyd —acocHia
OupiamMun KaliTa WIUIAHTaH KOH 3aXHpallapiHU KaiTa
HIUTAa  Ba KasuO OJMINHM [aBOM OTTUPHII  EKH
STTUPMACITHK Macaylajlapy XaJl OYJIHIIY, ITyHUHTIEK W10
YUKapUIl OOBEKTIApMHM CaHALUUsUIall EKU  JIUBEpCHU-
¢ukanusiam MacalajJapd aHUKJIAHHUIIM  Kepak.
HcnoxoTnapHUHI HUKTHCOAUM acociamuapaaru

KaMYWIMKJIap, Kalylnl KWIMHAaIWTaH Makpo- Ba
MHKPOUKTHCOJMIA KAapOpNApHUHT eTapivuya Ha3apuil Ba
yCIyOuii acOCTaHMACIIUTH MIAPOUTHIA KYMHUP KOHIAPUHUHT
pecypciapy MHKUPO3 X0JIaThTa Ty KeJaiu.

KyMup koHnmapu pecypcinapuHu UKTHCOIUNA-3KOJIOTHK
Oaxomamr ycryOMETHHHHT Ba KYMHpP KOHIJIApH
(haOMMSATHHUHT Hazapuii WIIIA0 YMKIDITAHIATH KaHJaIuK
MykamMman Oynca, KYyMHp Ka3ub UYHKapyBYH
KOPXOHAJapHUHI  SIHAQJa PHBOMJIAHWINH, JUBEPCH-
(uKaIpACH, caHAIMSCH Ba aMallfa MaBXKyJ KOPXOHAJapHU
KYJ11a0-KyBBaTJIaHUILIMTa KapaTWIraH TaBCcHsUiap Ba KaOyll
KIWIMHAIUTaH KapopJapHUHT aHUK OYJIUIIWHU

@olidanaHunzaH adabuémanap:

1. XKypHan Pocculicko2o sHepeemuyeckoao aceHcmsa, 03.11.2011.

2. Annaes K.P. SHepezemuka mupa u Y3bekucmana. T.: «Monus», 2007 — 154 c.

KHUXXHbIE HOBUHKH

MoHorpadust «3070TO: XUMHUSI Ui METAJUTyproB U
oborarureneii», Bblmenmas B H3JaTeNbCKOM Jlome
«Pyma m Metamms» r. MoCKBa, HpeACTaBISsIET COOOH
pe3yibTaT MHOTOJIETHETO TpyAa aBTOPOB: MepeTykoBa
M. A., Canakynosa K. C., 3umuna A. B., Apycramsna
M. A. - yu€spx u crermmanuctoB Poccuiickoit denepa-
mu 1 PecrryOniku Y30ekucTaH.

B MoHOrpauu n3noxeHs! CBeACHHS, XapaKTepU3YIo-
IIM€ COBPEMEHHOE COCTOSHHME XHMHHU 30JI0Ta, PaccMOT-
PEHBI TEOPETHYECKHUE OCHOBBI IIPOLIECCOB, CBSI3aHHBIX C
MIpeABapUTEILHON 00pabOTKOI Py, paCTBOPEHUEM 30JI10-
Ta W €ro BhIJeJIeHneM 13 pacTBopoB. Ocoboe BHHUMaHHE
o0palleHo Ha HaHO COCTOSIHHE 30JI0Ta, ONpEeIIsIoNiee
€ro HeoObIYHOE MOBEACHHE ITIPH pealn3aluy odoraTu-
TENBHBIX U METATYPIHYeCKUX omnepanuid. Taxke mpuse-
JICHBI HCTOPUYECKUE AaHHbIE, XapaKTEePU3yOIINe 3apOxK-
JICHUE W pa3BUTHE XMUMHUH U METAJUTYPTHH 30JI10Ta.

Ocoboe BHUMaHHE yIENCHO (HU3MKO-XUMHYECKHM M
NIEKTPOXMMHYECKUM CBOICTBAaM 30JI0Ta U €r0 COEIMHE-
HUSM (B OCHOBHOM IIMaHHWIHBIM), OIIMCAHBl HOBAIlMU B
XHMHH 30JI0Ta U BIUSHUE PEIITUBUCTCKUX d(P(DEeKToB Ha
€ro CBOMCTBA.

Momorpadus HocBsIleHa HaHO COCTOSHHUIO 30JI0Ta,
KOTOpasi BKIIOYAaeT CBENEHUS O HAHO MHHEPAJOTHH U
HAHO METAUTYPrHH, MOJYYEHHH M CTPOSHHH KJIaCTEpPOB
30JI0Ta, & TAKXKE O PyTHOM HAHO 30JI0TE.

Taxke paccMOTpPEHBI TEOPETHYECKHE OCHOBBI IIPO-
[IECCOB, MCHOJIB3YEMBIX ISl KOHAWIIMOHUPOBAHHUS 30J10-
TOCOJAEp)KAIIMX  pyZd, BKJIIOYas  TEpMOOOpabOTKy
(OKHCHIUTENBHBIA OOXWT M THPOIN3), aBTOKIABHYIO W
OakTepHaIbHy0 00paboTKY.

B w™moHOrpadum mpuBeneHB (PUIUKO-XUMUIECKHES
OCHOBBI (TEpMOJMHAMUKA M KHHETHKA) IMPOIIECCOB BHI-
IIeJIaYMBaHMs 30J0Ta C HCIOJIB30BAaHUEM IMAHUHBIX,
THOMOYEBHUHHBIX, THOCYIb(ATHBIX, XJIOPUAHBIX U APYTUX
pacTBopuTeneld. PaccMOTpeHBl TEOpEeTHUEeCKHE OCHOBBI
MPOLIECCOB BBIACIEHHS 30JI0Ta W3 PAacTBOPOB, BKIOYAs
[EMEHTAIMI0 [IMHKOM U aJcOpOLUI0 Ha MOHOOOMEHHBIX
CHHTETHYECKHX CMOJIaX, aKTUBHBIX YIVIIX W TPUPOJHBIX
OpPTaHMYECKUX COEIMHEHUsIX. PaccMOTpeHBI Takxke aHa-
JUTHUYECKHE METOJbI, MO3BOJISIONINE JUArHOCTHPOBATh
COCTOSHHE 30JI0Ta TPH MHHEPAIOTHYECKOM H3YYCHUH
PYA, a Takke IPU UX METALTYPruuecKoil mepepaboTke.

MoHorpaduss nperHa3HayeHa JUIA  MHXKEHEPHO-
TEXHUYECKUX M Hay4YHBIX PabOTHUKOB, OakalaBpOB, Ma-
THCTPAHTOB M JOKTOPAHTOB, CIICLHAIM3UPYIOIIUXCS B
005IacTH METaJUTypru4ecKoro HpOM3BOACTBA Onaropon-
HBIX METaJLIOB.

Peoakyuonnslii  coeem HAYYHO-MEXHUUECKO20 U
npouseoocmeennozo rxncypuana «lopuvtit secmuux Ys3-
Oexucmanay.
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NO3OPABINEHUE
F’EHEPANIbBHOIO
ANPEKTOPA HIMK
K.C. CAHAKYIIOBA
C 80-JIETUEM
PAXUMOBA B.P.

YBaxaembiii Baxo6 PaxumoBuu!

OT UMEHU MHOTOTBICSYHOTO KoJulekThBa HaBowuiicko-
r0 TOPHO-METALTYPrHYecKOr0 KOMOMWHATa TO3JPaBIIIO
Bac, nzBectHoro B Y30ekucTaHe yu€HOTO-TOpHSKA, je-
Ha Axajgemunu Hayk PecryOmukm Y36exucran n Hammo-
HanbHOW Axkanmemun Hayk PecryOnmku KaszaxcraH, mOK-
TOpa TeXHHYECKHX Hayk, npodeccopa — ¢ 80-eTrem!

Bl mmpoko W3BECTHBI B MUPOBBIX HAYYHBIX Kpyrax
KaK OJIMH W3 BEOYIINX YYECHBIX B 00JaCTH TOPHBIX HAYK.
OcHoBHas Bamia Hay4Hast nesiTeIbHOCTD CBSI3aHA C TEX-
HOJIOTHEH pa3pabOoTKH MECTOPOKICHHH MOJIE3HBIX HCKO-
MIa€MbIX, C MApKILIEHAEPCKUM JIEJIOM U TOPHOM reomexa-
Huko#. Pa3paboranuble moj BarmmM pykoOBOJACTBOM IO
HUTOraM MHOTOJIETHHX MCCIEOBaHUI peKOMEHIAIMH IO
0e301acHOMY BEICHHUIO TOPHBIX pabOT M pacuéTy KOHCT-
PYKTHBHBIX TapaMETPOB KaMEpPHO-CTOJIOOBOH CHCTEMBI
pa3paboTKK BHEAPEHEI B MPOU3BOJICTBO W HAIILIU IIHAPO-
KO€ NMPUMEHEHHE NMPU MPOECKTUPOBAHUM CUCTEMBI pas3pa-
OOTKH MEJIOTO psifa PYIHBIX MECTOPOKICHHIHA.

Ilog BammM pyKOBOACTBOM, COBMECTHO CO CIELMA-
JTUCTaMU Kapbepa «MypyHTay», IpOBEICHBl UCCIIEIO0Ba-
HUSl CHIDKCHHS DHEPro3aTpaT [0 OCHOBHBIM IepejeiaM
TOPHOTO TPOW3BOJACTBA M IMOATOTOBKE TOPHOM MacChl K
oOoraiieHnro, 000CHOBaHbI TEXHOJIOTHYECKAsh U HKOHO-
MHUECKas [eIecO00pa3HOCTh MepepacrpeesieHus] DHEp-
TeTUYECKUX 3aTPaT MyTéM HHTCHCU(UKAIIMH B3PBIBHOTO
TPOOIICHHS.

[IpennoxkeHHast TEXHOIOTHSI POU3BOACTBA MaCCOBBIX
B3PBIBOB B YIPYIrod 3a)KaToil cpeje, HapsAy C MOBBIIIE-
HUEM CTENEHH HCIOIb30BAaHUS IHEPIHH MOPIIHEBOTO U
YAapHOTO BO3IEHCTBHS, MIHIMHU3UPYET BEIOPOCHI SIOBH-
THIX BEIIECTB M MPOAYKTOB B atMochepy Kapbepa, 4To
BeChMa aKTyaJbHO B YCIIOBHSX KOHTHHEHTAJIHHOTO KIIH-
MaTa perroHa U BEJCHUS TOPHBIX paboT B YCIOBUSX TITy-
OOKHX TOPH30HTOB Kapbepa.

I'enepanabnblii nupextop HI'MK,
JOKTOP TeXHUYECKHX HAYK

7 e

Bbl  ywacTtByere B (OPMHpPOBAHHM HAy4YHO-
TEXHHUYECKOH MOJUTUKU B 00JIACTH TOPHOTO JIeIa, SIBJIsie-
Tech wieHoM CrernpanusupoBaHHoro CoeTa Mo 3aluTe
JOKTOPCKUX JuccepTaiuii MOCKOBCKOTO IoCylapCTBEH-
HOTO TOPHOTO HMHCTHTYTa, Ka3axCKoro HaIMOHAIBHOTO
TEXHHYECKOTO YHHUBEPCHTETA, ACCOLMMPOBAHHBIM 4Jie-
HOM Y4eOHO-METOIMYECKOT0 OOBEIMHEHUS! TOPHBIX BY-
30B MunmcrepctBa o0pa3oBaHms M Haykd Poccuiickoit
Oeneparun, CoBeTa HAyYHBIX MPOOJIEM TOPHBIX HAyK
PAH, mpencenmarenem YueOHO-METOAMYECKOTO COBETa
1o crneuuanbHocT «Mapkieiaepckoe neno» TamkeHt-
CKOTO0 TEXHHYECKOTro yHuBepcutera uMm. A.P. bepynwuii,
YJIEHOM penkoiulernd «['OpHOro jKypHaia», KypHaya
«H3BecTrst By30B» W HAYYHO-TEXHHUUECKOTO IPOU3BO/ICT-
BEHHOTO XypHaia «[ opHbIil BeCTHUK Y30eKknucTaHay.

Heonennm Barn nnuHblil BKIIax B U3ydeHHe Qu3nde-
CKHUX M TEXHOJOTHYECKUX MPOIECCOB TOPHOI'O MPOU3BOI-
CTBa, Pa3BUTHE TEOPHM DPA3pYIIEHHWS MacchuBa TOPHBIX
TIOPOJ, MHHOBAIIMOHHBIX PECYPCOCOEPETAIONINX 1 MPUPO-
JIOOXPAHHBIX TEXHOIIOTHH B OTKPHITOH pa3padoTKe IIo-
JIE3HBIX MCKOMAEMBIX, B IOJTOTOBKE BBICOKOKBATH(HIIH-
POBaHHBIX Hay4HO-NEJarorudeckux kaapos PecrmyOmuku
VY36ekucran. B 3apy0exHbIX U pecryOIMKaHCKUX Hay4-
HO-TEXHHYECKHX JKypHalax U W3JaHusX Bamu omy6mm-
koBaHbl Ooniee 400 Hay4uyHBIX TPYIOB, B TOM uucie, 12
MoHorpaduii, 10 y4eOHbIX mocobuid, 21 m300pereHue,
3alIMIIEHHBIX aBTOPCKUMH cBUaeTenbcTBamu. [lox Ba-
IIMM PYKOBOJCTBOM 3alUIIeHBl 39 IuccepTanuoOHHBIX
pabor, B TOM umcie, 4 TOKTOPCKHX.

B nens Bamero robunes ropuskn HI'MK, npysss,
KOJUIETH W yYEHHUKH JKeJIaloT BaM 370pOBbs, JTUIHOTO 1
CEMEWHOTO CYACThsI, ONAaromoIydns, HeruccsIKaeMon 001-
POCTH U SHEPIUH, HOBBIX TBOPUECKHX YCHEXOB M JIOITUX
JIeT aKTUBHON TPYHOBOW AEATENFHOCTH Ha Oiaro Impo-
rpecca ropHoii Hayku!

K.C. Canakynaos
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NO30PABINEHUE
FrEHEPAJIBHOIO
OUPEKTOPA AO AIMK
A.K. PAPMAHOBA
C 80-NIETUEM
PAXUMOBA B.P.

MmuoroyBaskaemslii, Baxo6 PaxumoBuy!

Hcnomauinocs 80 netr PaxumoBy BaxoOy PaxumoBnuy
— KpyInHOMY y4€HOMY B 00JIacTH TOpHOTO jaena, Akaje-
MUKy Axanemnu Hayk PecryOnmkm Y30ekucraH, TOKTO-
Py TeXHHYECKHX HayK, npodeccopy, AKaneMHUKy TOPHBIX
Hayk Poccum, 3aciry’>keHHOMY JIESITEII0 HayKH PECIyOIIH-
KM Y30€KHCTaH.

OxonuuB B 1957 1. ropHBIi (hakympTeT TamkeHTCKO-
IO TOJWTEXHWIECKOTO WHCTHTYTa, OBUI HANpaBieH Ha
paboTy B AkazeMuro HayK Y30eKHuCTaHa Ha JOJDKHOCTD
MIIAJIIIIETO HAyYHOTo cOTpyAHHKa. Ilocne 3ammTel KaH-
TUIATCKOU uccepTanuu B 1962 1. ObLI IPUHAT HA pado-
Ty B TalIKeHTCKMH MOJUTEXHUYECKUH WHCTUTYT, T
3aHUMaJI JOJDKHOCTH CTaplIero MpernojaBaTess, JOLEH-
Ta, 3aBeylomero kadeapoi «Mapkmieiaepckoe 1eno u
reosie3us», npodeccopa, JeKaHa TOpHOTO (haKyJbTeTa,
TIEPBOTO MPOPEKTOPA HHCTUTYTa (YHUBEPCHUTETA).

Ha Bcex sTanax TpynoBoro myTtH akagemuk B. P. Pa-
XVMMOB ITPOJIOJDKAJI aKTHBHO BECTH HAay4YHBIE HCCIIEIOBA-
HUsI, HAY9HO-TIPON3BOJICTBEHHAS AEATEIBHOCTD €0 OXBa-
TBIBAJIa Pa3IMYHbIE OTPACIM T'OPHOJOOBIBAOIIEH MpO-
MBIIIJIEHHOCTH, B TOM YHCIIE, B PELICHUH MpoOsieM pya-
HOH OTpaciu.

Pe3ynbTaThl MHOTOJIETHUX TEOPETHUYECKHX M 3KCIIe-
PUMEHTANBHBIX HCCIIEIOBaHUN MPOIIECCOB TOPHOTO IPo-
U3BOJICTBA, KaK OTKPBITHIX Pa3pabdOTOK MECTOPOXKIEHUH
TIOJIE3HBIX HMCKOIAeMbIX, TaK W JOOBIYM PYAHOH MaccChl
MTOJI3€MHBIM CIIOCOOOM OITyOJINKOBAaHBI B €T0 MHOTOYHC-
JICHHBIX HayYHBIX TPYyJax.

Axkanemuk B.P. PaxuMoB cBOMME HaydHO—HCCIENO-
BaTEIbCKUMH PAa0OTaMM Ha TPOTSDKEHWH MHOTHX JIET
BHOCHT OOJBIION BKJIAJ B NOATOTOBKY KBaJIH(UIUPO-
BAHHBIX HHXKEHEPHBIX KaJpOB-TOPHIKOB, KOTOpBIE

I'eHepajbHBbI IMPEKTOP

TPYASATCA BO BCEX TOPHBIX MPEANPUATHUIX AJIMAaJIBIKCKO-
0 TOPHO-METAUTYPrHYECKOr0 KOMOMHATA. DTH CIICIHa-
JIUCTBI CBOUM JTOOPOCOBECTHBIM TPYJIOM CIIOCOOCTBYIOT
Pa3BUTHIO AHIPEHO-AJMAIIBIKCKOTO TOPHO-PYIHOTO paii-
OHA, BHOCAT JOCTOMHEIN BKJIAJ B YKPCIUICHHE YKOHOMHU-
KW HE3aBHUCHMOTO, ITPOIIBETAONIECTO Y30eKkucTaHa!

IMox pykoBoactBom akanemuka B. P. PaxumoBa ak-
THBHO COBEPIICHCTBYIOTCS M BHEIPSIOTCS BBHICOKHE TEX-
HOJIIOTUHM MapKIIEHIepCKO-TeOAe3MIECKOr0 00eCIeueHHS
TOPHOH TPOMBINICHHOCTH CTPaHbI, pa3paboTaHa W IIH-
pOKO BHenpsieTcs B AHIpeH-AJMaJIBIKCKOM TOPHOIPO-
MBIIUIEHHOM pailoHe METOIUKA W TEXHOJIOTHS MpUMEHe-
HUS HOBBIX 3JICKTPOHHO-ONTHYECKUX T'COAC3MUSCKUX
MpPUOOPOB ¥ CIIyTHUKOBBIX TEXHOJIOTHHA ISl PEUICHUS
I[EJIOT0 KOMIUIEKCa TOPHO-MapKIIeHaepckux 3agad. B
YaCTHOCTH, PE3YJIbTaThl HCCIEIOBAaHHU IO pa3paboTke
KOMILTIEKCHOTO METOJIa TIPOTHO3a M KOHTPOJSI COCTOSTHUS
YCTOHYMBOCTH MIPUITIOPTOBOTO MaccuBa Kapbepa Kambma-
KBIp, MCIIONB3YIOTCA AJIsi 0€301MacHOr0 BEACHHS TOPHBIX
paboT Ha Kapbepe, IPUHATHI UIT COCTABIICHHS IIPOSKTOB
pacimpeHus ¥ peKOHCTPYKIUN Kapbepa.

OCHOBHBIE Pe3yNIbTaThl BHITIOJHEHHBIX PadoT 1Mo pas-
paboTKe KOMIUIEKCHOW METOJMKH OLIEHKH M MpPOTHO3a
cocrosHus xBocroxpanwini AI'MK ucrons3yrores s
co3/anus 0e30MacHBIX YCIOBUH TpyJa Ha XBOCTOXPAHH-
JIUIIAX U SBISTIOTCS] TAKXKE OCHOBOM UIS pa3pabOTKH WH-
CTUTYTOM «MEXOHOOpPY» JIOKAIBHBIX MPOCKTOB PEKOHCT-
PYKIIFH XBOCTOXPAHWIIUII M MX OC30MACHON IKCIUTyaTa-
U,

Komnektus AO «Anmansikckuit 'MK» no3apasinsier
akameMnka Baxo0a Paxumosmnua ¢ 80-eTHHM roOmiIeem
7 XKeJaeT eMy M00pOro 3A0POBBS, MHOTHX JIET KU3HHU H
YCIIEXOB B TOATOTOBKE BBICOKOKBATU(HIIUPOBAHHBIX
KaJpoB.

®apmanoB A.K.

O'zbekiston konchilik xabarnomasi Ne 3 (58) 2014
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NMO3OPABJIEHUE
PEKTOPA TALUI'TY
P. X. CAM\OAXME[LOBA
C 80-JIETUEM
PAXUMOBA B. P.

MmuoroyBaskaemsblii Baxo6 Paxumosnu!

OT MMeHH MHOTOTBICSYHOTO KOJUIEKTHBa TallIKeHT-
ckoro ['ocyaapcTBEHHOTO TEXHHYECKOTO YHUBEPCHUTETA
nmenu AOy Paiixana bepynuit nmosnpasmsem Bac — neii-
CTBHUTENIFHOTO WIeHa AKkajeMun Hayk PecryOmuku Y30e-
KHCTaH, JOKTOpa TEXHUYECKUX HayK, mpodeccopa kaden-
pbl «Mapkuieiiiepckoe AeI0 U Te€0AE3UH», aKTHUBHOI'O
JIesITeNsl HayK| W BBICIIETO 00pa3oBaHUS C FOOMICHHON
nmatoit 80-1eTneM co THS pOXKIeHHs !

ITocne oxonyanus TamlIM u mectuneTHel HayyHO-
MIPOU3BOJICTBEHHOM TPYIOBOM eATENbHOCTH BhI CBsA3amu
CBOIO Ccy/b0y ¢ TalKeHTCKUM roCyaapCTBEHHBIM TEXHH-
YECKUM YHHBEPCUTETOM. 371ech BBl mpouuti ciaBHBIN
MYTh OT CTAapIIEro MperoiaBaresis A0 MePBOro MPOPEKTo-
pa yHHBEpcHUTETa, JCHCTBUTENHFHOTO WieHa AKaJeMHU
Hayk PecnyOnuku V30ekucraH.

Bonee 50 ner ycneniHo coBMeInas Hay4HyrO M MeAa-
TOTUYECKYIO IESTEIbHOCTh, BaMn MOATOTOBICHBI THICS-
Y ¥ THICSYHM CIICIIMAIMCTOB TOPHSIKOB M MapKIIEHIepoB
IUTSE TOPHOIOOBIBaroIIelt oTpaciy Y30ekucrana, 6omee 40
KaHAWJaTOB U JOKTOPOB Hayk. I B TOM, 4TO ceromss
VY30ekucTaH SIBISETCS OJHOW W3 KPYIHOH TOPHOZOOBI-
BAIOIIEH CTPaHOW, C pa3BUTOM IOPHOM HAYKOH, €CThb U
Barra 6onbmas 3aciyra.

ITocne 3amuThl JOKTOPCKOW amcceprarmu Oosee 40
JeT 3aBefoBaNM Kadenpamu «Mapkiueiaepckoe Aeno u
reone3usi» u «lopHoe memoy», cBemue 20 jer paboranu
JIeKaHOM TopHOTO (akympTera v ¢ 1985-1991 rT. — sB7NS-
JIMCh TEPBBIM TIPOPEKTOPOM TaIIKeHTCKOTO TOCyAapcT-
BEHHOTO TEXHHYECKOTO YyHHBEpCHTEeTa. Bamu BHeceH
Oopmoi BKITAZ B pa3BuTHe Kadenp, pakympTeTa M yHH-
BEPCUTETA, PACIIUPEHHUE €r0 MaTepHalbHO-TEXHUUECKON
0a3bl, YKpemyIeHHe CBsA3eil ¢ MPOU3BOACTBOM U HAayYHBI-
MH MHCTUTYTaMH, POCTYy Hay4HOTO MOTeHIHana Kadenp,
MHTErpalnuy y4eOHOro Ipolecca ¢ MpOU3BOJCTBOM, IO-

Pexrtop Taml'TY

BBIIIIEHHE KauecTBa MOATOTOBJICHHOCTH OYIYIIMX HHXKe-
HepoB, OakaJlaBpOB W MarucTpoB K NPaKTHYECKOW mes-
TEJBHOCTH TI0 CTIEIUATIBHOCTH.

BriepBbie Ha rocygapcTBEeHHOM s3bIke Bamu moaro-
TOBIICH TENBIA psif (0oJee BOCKMH) YYCOHHKOB H y4eO-
HBIX TIOCOOMH 10 OCHOBHBIM T'OPHBIM JIUCLUIUIMHAM, KO-
TOpBIE SIBJISIOTCSI HACTOJIBHBIMU KHUTAMH ISl CTYACHTOB.

Bprl, kak npu3HaHHBIA YUEHBIN U NEJArOr, y4acTBOBA-
i B (hOPMHUPOBAHUN HAYyIHO-TEXHHYECKON TTONUTHKHU B
00JTacTH TOPHOTO JIeJTa W BBICIIET0 TOPHOTO TEXHIUUECKO-
ro obpa3oBaHus, SBISIHCH WwieHoM Crienuann3upoBaH-
Horo CoBerta IO 3amuTe JOKTOPCKHUX ArccepTaiuii Moc-
KOBCKOTO TOCyIapCTBEHHOTO TOPHOTO MHCTUTYTA, Ka3ax-
CKOTO HAI[MOHAJBPHOTO TEXHHUYECKOrO YHUBEPCUTETA,
TalmKeHTCKOro TOCyJapCTBEHHOTO TEXHHYECKOTO YHH-
BEPCUTETa, AaCCONMHPOBAHHBIM UICHOM Y4eOHO-
METOMYECKOTO 00bEANHEHNS TOPHBIX By30B MUHHKCTEP-
cTBa oOpa3oBaHus u Hayku Poccuiickort deneparmm,
mpencenaTeneM Y 4eOHO-METOAMYECKOTO COBETA MO CIie-
LUAJIBHOCTU «MapKIIEHaepcKoe AeI0», YIEHOM COBETa
HAy4YHBIX MPOOJIeM ropHBIX Hayk PAH, umeHoMm pemkon-
JIETUH psifia 3apyOeKHBIX M pecryOIMKaHCKUX TOPHBIX
KYPHAJIOB.

3a 3acayru B 00JacTH HAYYHOM, MEAarormyeckoi u
OpraHU3aIlMOHHON JAesTenbHocTH Bbl B 1980 r. ObuH
YAOCTOCHBI 3BaHUS «3acily>KeHHBII aedrens Hayku Pec-
nyonukn Y30ekuctan», B 2004 rony HarpaxaeHbI Opie-
HOM «MexHar IlyxpaTtuy.

B 2012 r. 3a 3acomyru B MOATOTOBKE HAy4YHO-
TEeXHUYECKUX KaJpoB [yt PecrryOmmky BreTHaM Harpaxk-
nensl «Opaerom [Jpyx0s» PecriyOmikn BreTHaMm.

JHoporoii Baxab Paxumosuu! CeppedHo mo3apasisemMm
Bac ¢ 80-neTHUM 100mIIeeM, KeJlaeM KPEIKoro 310pOBbs,
JOJITUX JIeT JKU3HU, TBOPUYECKUX YCIIEXOB M OJIaromoiry-

qus.

npo¢. Caiinaxmenon P.X.
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3ABAPOACT KOHYM ONIUM, CEPMAXCYI ®AH ®UOOUNCHU

WHosaToB C.U., HaBoui gaBnat negarornka MHCTUTYTW npodieccopu, Tapux daHnapu 4OKTopu

Coxubkupon Amup Temyp TOMOHHIAH «ep FOSHHUHT
caiikaam» ra aifaHraH Kagumuid Ba Ookuil CamapkaHI
MHHIJIA0 KaXO0HI'a TAHUKIIM OJIUMY YJIaMOJIAPHU €TUIITHP-
raH Tapuxuil 3aMuHAUp. AHa OIy Ty3an quépraa ayHEra
KeJIraH WHCOHJapJaH Oupu — 3abapAacT KOHYH,
cepMaxcyn ycTo3, AyHE TaH onraH Oekuéc onmum Baxob
PaxumoBuu PaxumoBaup. Byryn 80 6axopuHM HUILOHIIA-
€TraH OJIMM XakKuza cy3 I0pUTap SKaHMH3, Oy WHCOHAArH
(aH onamura MHTHWJIMII, YHHUHT KyZa KaM ofamiiap srai-
Jlail oJajyraH YyKKWIapura HHTWINO, YHra eTHO OJiII Ba
yHH 3a0T 3THIN — Oy KyWIN UIITHEK Ba KacopaT HAMyHa-
CHHH KypcatraH WHCoH — Baxo6 Paxumanp. Ycro3 Baxob
Paxu-MOBHY MabIaHra 0ol Y36EKMCTOH 3aMHUHHHHHT
OOMTUKIAPUHI XaIKUMHU3 SXTHEKHUHN KOHIUpHII, BaTtan
PaBHaKVHU PHUBOXIIAHTUPHUINTA XU3MAT KWIAUPTaH >KOH-
Kysp, Quaonii KOHYM OJMMJIAPHUHT caplopiapuiaH Ou-
puaup. YHuHr wiMuid paxOapiauruaa 40 ra skuH ¢aH
HOM3OJIAPUHMHT, 5 JaH OpTHK (aH JOKTOpIapuHUHT
Tal€pnaHuII - KOHYM Kajpjapra Oyiran WIMHA
OXTHUEKHUHT  KOHAMPWIMIIATA KYIIWITAH  OJMMHHHT
6ebaxo xuccacuanp. MyCTaKWUTMKHUHT (ap3aHan cuda-
tuna [Ipesunearumms U.A. KapumoBHUHT Tamab0ycu Ba
paxHaMOJIUTHIa TaKWwI Tonrad HaBowit maBmat xKoH4YH-
JWK WMHCTUTYTMHHHT BYXyAra kemumm — Kusumikym
CaxpoCHIaru ep OCTH OOIIMKIAPUHM Y3MAIITUPUITHUHT
MyxuM Oockudn OYimu. Illy MHCTUTYTHHHI OUYMIIMIINAA
Baxo6 PaxumoBHY Kabu YCTO3JMApHUHI XaM MYyXHM
xuccac Oop. VHCTHTYTHUHr OMpUHYM KaJamilapHuaaH
yCTO3 ¥3 IIOTMp/UIapy OWiaH OJMH JaproxXHU Kajpliap
OwnaH TabMHHIAIAA alOXWAa >KOHOO3NUK KYpCaTiu.
MeH 1y WHCTHTYTHUHT MabHa-BUH-MabpH(HUi HILIAp
Oyiinua OWpHMHYM TIpOpeKTopH cudartnra AKaKIEMHUK
Baxo6 PaxumoBmd OwWiaH HWHCTHTYT HWII (DaONUSTHHH
OomnpraraH OWPWHYM KYHJIAPAAHOK YCTO3HHHT — OJHHU
JAPTOXHUHT IIAKJUTAHUIIH, YHUHT CATOXUATHHHUHI FOKCa-
JUIIM y4YyH KWITaH KYNTHWHA Cablo-XapaKaTIapuHUHT
ryBoxuMaH. AWHNKca, HaBomii maBmaT KOHYMINK WHCTH-
TYTHIA WIMHUH-TIEaroruk KaJApiapHU INaKUIaHUIINAA
Baxo0 PaxumoBHY KaTTa >KOHKYSIPJIMK OWIaH EHIAIIIH.
Xyamu myHoad OJMMIIAPHMHT KOHKYSIPIIMTH, —Cablo-
xapakaty Ownan HaBowii naBnaT KOHYMIMK MHCTUTYTH/IA
JOKTOPJINK Ba KaHJWIATIMK JHCCEPTAlMSUIADHHU XUMOSI
K wiMuid KeHramuHuHT ogmmumy 0yman. Dcuma,
KOHYWJIMK COXACHIar HOM30/UTHK Ba JIOKTOPJIMK JIHCCEp-
TaNVSUTAPUHUHT XUMOSI KeHTaIy OMpHHYN inFnmmmu 27
nexadbp 1997 wmmma 6ymm6 yTaw. YHOA WHCTUTYTHHHT
nmoreaTd Coiind AOmypaxMOHOB OWpPHWHYM TOKTOPIJIUK
Juccepraumsicuin xuMos Kuiau. Iy xumosina akaneMux
Baxo6 PaxumoB cy3ra 4MknMO, KOHYMIIMK COXacuja
V36ekncTonna 6y mimuii kenram — Pecrybmika IIpesu-
nentn M.A. KapumoB Tamab0ycu OWIaH MCTHKION TY-
(baitmu By)Ky/Ira KeJIraHJIUTHHA, OYHIAH KeinH Oy MiIMui
Kenram koH4M Kapriap eTHIITUPUITHUHT MyXHUM YHOFUTa
alJTaHNIIMHY AJIOXHUAA Fypyp Ba (axp OMiaH TabKuIIaau.
Hagowtiina xonummk Oyiinua OyHIal WIMHN KCHTallTHUHT

oummummy 1998 imn stBap oiimmaru Pecmry6imka Ba HaBo-
Uil BWIOSATH OMMaBHif axO0pOT BoCUTaIapua KaTTa Fypyp
Ba U(GTUXOp OWiaH OMp HeYa MapTa THIITA OJMH/AW Ba Ha-
Modum STuigd. KelMHrH WiIMHA — KeHralUIapHUHT
HUFHIIMIIIApUAa akaJeMuK ycTo3 Baxo6 PaxumoBuuHUHT
MIOTHPUIapd HOM3OJUTHK Ba JIOKTOPJIHMK IMCCEpTalusiia-
pUHH XpUMOsSI Kuiia Oomutaaunap. HaBowinmuk KoHYMap
JOMJIaHH ycTO3 crudaruia 363031a0, y KUIIMHUHT WIMHN
paxOapmuruna OMPUH-KETHH ¥3 WIMHH TaJKUKOTIApUHU
SAKyHJ1a0, KaHIUAATINK Ba JOKTOPIIMK JIHCCEPTaLMsIIapH-
HA XHMMOSl KWIWINTA KHPUIIAWIAp.Xald MYCTaKHILUIIK
apadacuna M.A Kapumos VY3bekucton Pammap akajie-
Musicuaa cy3maraH HyTkuaa «Karra ommmuap yTmumina
XaM, X03Upia XaMm axoiu0 nemaroraap OYnuINraH, CTY-
JIEHTIIap OpacHIaH ¥3 M3AOLUIAPUHU aHUKIA0, ¥3 MakTa-
OUHE ByKy/ara kenTupammy. (Y30eKHCTOH MyCTaKUIITHKKA
SPUILUII OCTOHACU/IA. T.:S"36eI<HCTOH, 2011, 84-6et). AHa
IIyHmai omumiapaan 6upu ycro3 Baxod Paxumoruu xap
cadap HMHCTHTYT XMMOSI KEHTalUIapuaa HWIITHPOK 3Tap
9KaH, SIHTU-SHTY IOTUPJIapHU Kanid 3Tajam, MIOTHpIap
3ca WM coXacuza ToJIMac yCTo3ra MHTHIIaIuiIap. AKase-
MUK yCTO3HUHT HaBowii BUIIOATHIA TTAlA0 OY WY YHUHT
KOHYH IIOTHPJIAPH YIyH OP3UKUO KyTHIITaH HIMHHA Oaxc-
MyHO3apa Ba YEKCH3 MYJOKOTJIapra ainmanamu. UyHKu
Baxo6 PaxuMoBnd morupaiapra kaTra Mexp KyWras, xap
KaJlaMH MOpar Ba HaMyHa OyiraH ycro3napaaH Oupuaump.
Baxo6 PaxumoB jayHE TaH onraH onum OYauO, y KUIIHU-
HUHT Typid MamilakaTiapia WIMHE —aHKyMaHiapjaa
YHMKMIDIApW, acapIapUHUHT TYpJIM TWUIApAa YOI ITHII-
ramnmurd — Oy y30ek onumura OyiraH OyHE axXJIMHUHT
9XTHPOMUAND. 12 TOMIIMK MYCTaKWIUIMK [aBpHIa YOI
sTHaraH «Y30eK MWLM SHIMKIONEIUSCH» HHHT 7-
ToMHIa Y306eKHCTOHIA XM3MaT KypcarraH daH ap6oow,
V3dA akajeMurn, PoccHs KOHYMIIMK aKaJIeMUSICHUHT
akagemury, «llyxpar opaenm» coBpuHIOpH Baxob
PaxuMOBHUHI MMM coXagard Xu3Mmaru KyHuzparuda
mrapxJyianrad: «KoH4YM OJMMHHUHT acoCHi WIMHNA HIITapH
KOHJIapHH Ka3u0 OJIMII HaTIKacuaa TOF KHMHCIApH Mac-
CHBH/IA TEOMEXaHUK  JKapa€HJApHUHI  Y3rapuul
KOHYHUSITJIADUHN aHUKJAI, TAOWUH Ba TEXHOTEH KOHJIap-
HUHT MUHEpaI-XOM all€ NOTEHIMAIMJaH Tyjla Ba KOM-
TUIeKC (QOMIaTaHUIIHN TabMUHIAWANTAH 3KOJIOTUK TO3a
TEXHOJIOTHSUIApHH SIPATUIN Ba KYJUIAll Xama KOHYMIIUK
WIUTapUa DJIEKTPOH-ONTUK  acOoOmap Ba  CyHBHH
Wyngounuiap OpKajiud 3aMOHAaBUM MapKIUEHAEPIUK TEXHO-
JOTWSUTAPHA KYIUTAITHAHT WIMHA  aCOCTapHHU MILTA0
YMKHII MyaMMOJNapura Oaruuuianran»  (Y30eKkncToH
MWJUIAKA SHIUKIONeausacy, 7-toM, TomkenT-2004, 270-
6er). Xa, OyryH ycTO3 KOHYWIMK WIMHHHUHT OYFJIMAara
KUppalapuHu Y3 IIOTHpUIapy OWiIaH TaJKUKOT 3THILTa
KaTTUK Oen OOFnad, Immkoar OwinaH KUpUIIKO, WM
axjMra Xakukuil (OUIOMIANIMK HaMyHAJIApUHH KypcaTHO
kenMokaa. bus dan gupowniicn, KOHKySp yCTO3, TOIMAC
KOHYM OJIUMra Kyd-falpaT Ba IDKOAWI FOKcamuml Tuiial
KOJIaMH3.
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PAXUMOB BAXAB PAXUMOBWY
(x 80 - neTno co AHA POXAEeHUA)

8 oxTa0ps 2014 1. KpymHOMY
yu€HOMYy B 00JIacTH TOpPHBIX HayK,
BBICOKOKJIAacCCHOMY meJnarory,
ONBITHOMY OpPTAaHM3aTOPY BBICIIEH
IKOJBI M Haykn BaxaOy PaxumoBuuy
PaxumoBy ucnonusiercst 80 et co JHs
POXIIEHHSI.

B.P. PaxumMoB mnocne OKOHYaHUs B
1957 . roproro ¢axynbrera CpenHe-
a3MATCKOTO TMOJUTEXHHUYECKOTO
HHCTUTYTa paboTan HaAyYHBIM
COTPYAHHUKOM TOPHOTO OTAeNa
Axanemun Hayk PecnyOsnmku. B 1957-
1961 rr. o0yyancs B actiupantype UI'J]
mM. A.A. Ckaunnckoro. Tam ke, B 1962 .,
3alIMTHII  KaHAMJATCKYI0, TII03Xke, B
1971 r., TOKTOPCKYIO AMCCEPTALUIO HA
yu€HOM coBeTe MOCKOBCKOTO TOPHOTO
WHCTUTYTA.

B 1969-1980 rr. pabotan 3aBenyrommmM Kadeapoi
«Mapkieiiaepckoe neiao», ¢ 1969 mo 1984 rr. - gexan
ropHoro ¢axynprera TamKeHTCKOTO MOJIMTEXHUIECKOTO
nHcTHTyTa MeHU A.P. Bepynuii (mprHe TamrkeHTCKwHiA
TOCYAapCTBEHHBIM TEXHUYECKUH yHHBepcHTeT), B 1984-
1991 rr. - mepBsIit mpopekTop, B 1999-2013 rr. - 3aBe-
nytoumit kadenpoit «I'opraoe memo». C 2013 r. mo ceit
nenb — npodeccop kadenpsl «'opHoe neno» TamkeHT-
CKOTO TOCYIapCTBEHHOTO TEXHHYECKOTO YHUBEPCHUTETA.

B nomxnocTu npodeccopa, 3aBeyromero kapenpo,
JIeKaHa U MpopekTopa TalkeHTCKOro rocyJapcTBEHHOTO
TEXHUYECKOTO YHHBEPCHUTETa OH BHEC OOJNBIION BKIAd B
JanpHelIee pa3BuTHe Kadenpsl, GpaKyibTeTa U YHUBEp-
CUTETa, pACIIMPEHHE €ro MaTepHATbHO-TEXHUIECKON
0a3bl, YKpEIUICHHE CBS3U C IIPOM3BOACTBOM M HayYHBIMHU
MHCTUTYTaMH, HHTETPAIMIO y4eOHOTo Tporiecca ¢ Mpon3-
BOJICTBOM, MOATOTOBJIEHHOCTH OyIyIIMX WH)XEHEPOB K
MIPaKTHUYECKOIl IeATeNbHOCTH.

PaxumoB B.P. mmpoko u3BecTeH B HayuyHBIX Kpyrax
KaK OJIMH M3 BeAYIIMX YYEHBIX B 00JIACTH TOPHBIX HaYK.
CBOMMH TpyJaMu, MOCBSIIEHHBIME M3YYEHHIO reoMexa-
HUYECKHUX IIPOIECCOB IMPU Pa3pabOTKE MECTOPOKIECHHUN
TIOJIE3HBIX HCKOMAEMBIX, HCCIIETOBAHUIX IPOSIBICHUS
TOPHOTO JaBJIEHHS B AWHAMUYECKOH (opMe Ha pyIHH-
KaxX, 00OCHOBaHUH PAIIMOHAIBHBIX CXEM BCKPBITHS, TOA-
TOTOBKH W Pa3pabOTKH MECTOPOKICHHUHA ¢ YIETOM BIIHSI-
HUSl TEKTOHWYECKHX IOJIEH HANPSHKEHUH, CO3JMaHUU HO-
BBIX CIIOCOOOB TOOBIYM M COBEPIIEHCTBOBAHHS TEXHOJIO-
vl pa3pabOTKH  30JOTOPYOHBIX H  Bosb(pamo-
MOJHMONEHOBBIX MECTOPOXJICHUHN, HCCIENIOBaHUAX II0
npobieMe KOMIUIEKCHOTO, PalMOHAJIbHOTO HCIIOIb30Ba-
HUSI HEJIP M COBEPIICHCTBOBAHHS METOJUKHU OLCHKU Me-
CTOpO’KAEHHI Ha 0a3e MMHAMHYECKHX KOHAWIMH 3aciTy-
KWJ TpU3HaHWE HayYHOH OOIIECTBEHHOCTH HE TOJBKO
CTpaH HE3aBHUCHUMBIX FOCYJapcTB, HO U AAIBHETo 3apyoe-

Kbi. I/ICCJIG,I[OBaHI/IH, HalnpaBJICHHBIE Ha
“ JanpHenIee COBEPHICHCTBOBAHUE METOANKHN
'\g 000CHOBaHUS TMIPOMBIIIIIEHHBIX KOHIULINI

Ha JMHAMHUYECKOIl OCHOBE O CPaBHEHHIO C
HBIHE IPUMEHSEMBIM CTaTHCTHYECKUM METO-
JIOM, 3HAYUTEIbHO IMOBBIMAIOT TOJHOTY,
KOMIUIEKCHOCTh U 3()()EeKTHBHOCTH HCIOJb-
30BaHMSl MHHEPAILHO-CHIPHEBBIX PECYPCOB.
OTH peKOMEH/AIMY YaCTUYHO PeaM30BaHbI
B NPAaKTHKy pa3pabOTKH MeECTOPOXKICHUI
KaK OTKPBITBIM, TaK U MOJ3EMHBIM CIIOCO0a-
MU Ha TOPHBIX MIPEANPHUATHAX ¥Y30EKNCTaHa.
Pe3ynbraTsl MHOTOJETHHUX HCCIIENOBaHHUN
PaxumoBa B.P. onmy6nukoBaHbI B 3apy0Oex-
HBIX M PECHyONMKAHCKUX Hay4YHO-TEXHHU-
YEeCKUX JKypHaJax W M3JaHUsX, OH SIBIISETCS
aBTOpoM Oosiee 400 HaAy4HBIX TPYZOB, B TOM
yucine 12 moHorpaduii, 10 y4eOHBIX Mmoco-
Owmit, 21 w300peTeHNUs, 3alUIIEHHBIX aBTOP-
CKUMH CBHUJETEIbCTBaMHU. 101 pyKOBOACTBOM aKaJieMu-
ka B.P. PaxumoBa 3amuiens! 39 auccepTalMOHHBIX pa-
00T, B TOM urcie 4 JOKTOPCKUX.

Axanemuk B.P. PaxumMoB, Kak TpHU3HAHHBIN YYEHBIN,
y4acTByeT B ()OPMHUPOBAHUH HAYIHO-TEXHUUECKOH MOIH-
THKH B 00JIaCTH TOPHOTO JieNa, sBJsIics wieHoM Crenya-
nmu3upoBaHHoro CoBera I10 3alUTe KaHIUJATCKUX, JTOK-
TOPCKUX auccepraunii MOCKOBCKOIO rOCYJapCTBEHHOTO
TOpHOTo yHUBepcuTeTa 1 HaBouiickoro rocyjapcTBeHHO-
IO TOPHOTO MHCTHUTYTA, WICHOM Y4eOHO-METOANYECKOr0
coBera MuHBY3a 1o BeicieMy TopHOMY 0Opa3oBaHUIO,
npezacenaTeneM YueOHO-METOAMYECKOTO COBETa I0 CIe-
nuanbHOCTH «MapKIeiiepckoe 1e10», YWICHOM Hay49HO-
texandeckoi cexnnn (HTC) MunBY3a oOpiBiiero Coro-
3a, WICHOM peAKoIuIernu «I OpHOTO JKypHanay, XKypHaia
«H3BecTnst By30B» M HAYYHO-TEXHUIECKOTO M MPOHU3BOJI-
CTBEHHOTO XypHana «['OpHBIf BECTHHK Y30€KHCTaHay,
npencenateneM YdeOHoro-meronundeckoro CoBeTra 1o
BBICIIEMY TOPHO-T€OJIOTHYECKOMY 00pa30BaHUIO
MunBY3a Pecnybiuku Y30ekucras.

3a 3aciyru B 00NacTH Hay4HOM, IEJaroruueckodl u
OpraHu3aloHHON aedrenbHocTd B.P. PaxumoB umeer
MHOTOYHNCIIEHHbIE Harpajabl, OH yJAOCTOEH 3BaHUSA
«3aciTy’KeHHBIH JIesiTenb HayKW M TEXHUKH PecrryOnmku
V36ekucran», B 2004 r. HarpaxxnéH opreHoMm «MexHat
Ilyxpatuy».

Ilo3opaenan Baxaoa Paxumoeuua Paxumosa c 1ooue-
eM, 20pHO-mexHuvecKan odujecmeennocms Y3zoexu-
cmana yHcenaem emy 300p06bs, TUYHO20 U CEMEUHO20
cuacmus, 61a20n0aYUUA, HEUCCAKAEMOU D0Opocmu u
IHepzUU, HOBBIX MEOPUECKUX YCNEeX08 U 00JI2UX Jiem

aKmueHoll mpyooeoii deamenvnocmu!

Toprsnt
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