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K.C. CAHAKYJIOB
reHepajabHbII THPEKTOP
I'll «HaBouiickuii ropHo-
MeTALIyprudecKuii KoMOMHATY,
I.T.H., mpo(eccop.

YBaxkaeMble rOCTH M YYaCTHUKH KOHepeHIIUn!
Joporue xkosiern!

VckpeHHe MO3/1paBIisiio Bac ¢ OTKPBHITUEM aKTYyaJIbHOM M OTBevarollel TpeOoBaHu-
M BpeMeHH MexnyHapogHoi KoHpepeHnu Ha TeMy: «CoBpeMeHHbIe IPoOJIeMbl U mep-
CHEKTHBBI COBEPUICHCTBOBAHUS PALIMOHAIBHOTO U O€30MaCHOTO HEAPOIOJIb30BaAHUS »!

VYyactre B HEW BEAYLIUX YYEHBIX-MAPKIIEHIEPOB, WICHOB MexXIyHapOIHOTO COMO-
3a mapkueiaepo (ISM) crano cBuIeTenbCTBOM OOJBIIIOT0 MHTEpPECa MEXAYHAPOIHOM
HAy4YHOU OOLIECTBEHHOCTH K Ba)KHEWIIMM BOIPOCAM MHHOBAIIMOHHOTO MOAXO0/AA K paluo-
HAJIBHOMY U 0€30MacHOMY HEIPOTMOJIb30BaHUIO0 B Y30ekuctane. J[anHas KoHGEpeHIHs —
3TO MpeKpacHass BO3MOXHOCTh JUIsI OTKPBITOTO JWANOra, 0OMeHa MHEHHSIMH, OIBITOM U
3HAHUSIMHU.

Ota KoH(pepeHlHs puMedaTesibHa U TEM, YTO IPOXOJUT B OObsIBICHHBINA B Y30e-
KHucTaHe ['o1 moaJepKKM aKTHMBHOTO IMpPEANPUHUMATENBCTBA, WHHOBALMOHHBIX WU U
TEXHOJIOTUH, IpOrpaMMa KOTOPOTO CTajla MOIIHBIM MUMITYJILCOM JIJISl JaibHEHIIEero 3KOHO-
MHUYECKOTO Pa3BUTHS CTPAHBI.

Haneroch, uTo HBIHEIIHAS Hay4yHas KOH(EpPEHIHs AacT BO3MOKHOCTH MOJIOJBIM
y4€HBIM M OJAPEHHBIM CTYAEHTaM OJIKE MO3HAKOMHUTBCS CO CIABHBIMU TPAaIUIUSMU
HAyYHOM IIKOJIbI TOPHSAKOB Y30€KUCTaHa, a TAK)KE C COBPEMEHHBIMH TEHICHIUSMU Pa3BH-
TUSL MEXAYHApPOJHOW HAyKH O HEJIPOIMOIb30BaHUU. bepekHO M BHUMATENIbHO U3ydas 00-
raTblii OIBIT U3BECTHBIX YUEHBIX M TPAAULUN MEXKITYHAPOAHBIX HAYYHBIX IIKOJI, MBI CMO-
JKEM JIydllle TOHUMAaTh HACTOAIEe U YBEPEHHO CTPOUTH OyAyliee B 00JIaCTH paliMOHAb-
HOT'O MCTIOIB30BaHUSI PECYPCOB HEMIP.

Hanerock, uto TecHast cBsizb ¢ MeXayHapOJHBIM COIO30M MAapKIIEHIEpOB CHEIAET
JAHHYI0 KOH(EPEeHIHUIO emé NMpuBJIeKaTeNbHEH, 1 OHA CTAaHEeT TPAJWIIMOHHOW IJs Hayd-
HOM 00I1IeCTBEHHOCTH CTPaH C pa3BUTON FOPHOI00BIBAOIIEH OTPACIIBIO.

VYBepeH, 4TO BBICTYIJICHUSI YH4aCTHUKOB OYyT HHTEPECHBIMHU HE TOJBKO C mpodec-
CHUOHAJIBHOM TOYKHU 3pEHUS, HO U aKTyaJIbHBIMU JJIs1 IPAKTUYECKOU 1€ATEIbHOCTH.

XKenaro BceM yyacTHUKaM KOH(EpEHIIMU MHTEPECHBIX JUCKYCCHM, SPKUX BBICTYII-
JICHUI ¥ TPUOOPETEHHS LICHHOT'O OTbITa!



CM. TYPAB/I’KAHOB
pexTop TamKeHTCKOro
rocy1apCTBEHHOI0 TEXHUYECKOIo

yHuBepcurera umenu U. Kapumosa,
J.X.H., mpogdeccop

YBaxaempble y4yacTHUKH MekayHapoaHoi koHpepeHunu «CoBpeMeHHbIE
Npo0/ieMbl M NMEPCIEKTUBBI PAa3BUTHS PALHOHAJIBLHOIO M 0€30I1ACHOI'0 HEeAPOo-
N0JIb30BAHUA»!

OT umeHn KoyuiekTuBa TanIKeHTCKOTO TOCYAapCTBEHHOTO TEXHUYECKOTO YHHBEPCUTE-
ta uMeHu Mcnama KapumoBa 1 oT ce0st TMYHO NIPUBETCTBYIO Bac M MO3/PABIISIO C OTKPHITH-
eM MexayHapoAHOro HaydyHoro (¢opyma ¢ yyactuem uieHoB [Ipesuanyma [ISM.

[IpoBenenne nanHoON KOH(EPEHIMH - 3TO MPOSIBICHNE BHUMATEIHLHOTO U OEPEKHOTO
OTHOIIEHHSI K WCTOPUH, HACTOSIIEMY M OyayleMy TOpHOW HayKd. JTO HE TOJBKO JaHb
NaMATH HAyYHOMY HACJEIUI0 BCEMUPHO MPHU3HAHHBIX YYEHBIX-TOPHSIKOB U MapKIIEHIepoB,
HO W HOBBI IIar Ha TYTH TMOHWMAaHUS 3HAYUMOCTH PAIMOHAILHOTO W 0€30macHOro
HE/IPOTIOJIb30BaHUS.

Haneroch, uto auckyccun Ha KOH(GEPEHIIMU TTOMOTYT Jy4IIeMYy OCMBICICHHUIO POJIH 00-
CYX/IaeMbIX MPOOJIeM B pealn3alid MPOrpaMMbl aKTUBHOTO TIPEAIPUHAMATEIHCTBA, HHHO-
BAIlMOHHBIX MJIEH U TEXHOJIOTHH.

[ToHnMas BC€ 3TO, MBI IOJDKHBI CTPEMUTHCS JOBECTH JI0 MOJIOIOTO MTOKOJICHHSI 3T TI0-
HSTHS, YTOOBI U OHU OCO3HAIH Ce0sl y4aCTHUKaMU HayYHO-TEXHUYECKOTr0 IIporpecca B 06ia-
CTH HeAponoab30BaHus. CaMoe TJIaBHOE - He OCTaHABJIMBATHCS HA IOCTUTHYTOM, U MPOIOJ-
’KaTh UCCIIEJIOBAHUS HEJIP C UX CIOKHOCTSAMH, BEIMYMEM U HETIPEICKa3yeMOCThIO.

Cumrato, 4T0 yyacTue B paboTe KOH(pEPEHIIMN U3BECTHBIX YUEHBIX - 4IeHOB MexyHa-
polHOro cor3sa mapkueiepos (ISM) - 3To npu3HaHue AOCTUKEHUN HAYYHOW IIKOJIBI Y3-
OeKucTaHa.

XKemaro BceM ydacTHHKaM KOH(EPEHIIUH TUIOA0TBOPHON paOOThI, HHTEPECHBIX OTKPHI-
THUH, MTOJIE3HBIX BCTPEY, HOBBIX MJIEH U ylauHl B JOCTUKEHUHU LIeJIeH.




TABRIK/ XALQARO KONFERENCIYA e

ITPUBETCTBUE / MEKJIYHAPO/JHASA KOH®EPEHIIUA

A.J1. OXOTHH
IIpe3naeHT MeKayHAPOIHOIO COKO3a
Mapkueiiiepos, 1.T.H.,

npodgeccop

YBakaemble y4aCTHUKHU KOHGepeHuuu!
Jdoporue apy3bs 1 KoJjieru!

HckpeHnHnee paa nmpuBETCTBOBaTh BCex Bac oT uMeHM [Ipesmamyma MexayHnapon-
HOTO coto3a mapkueiaepos (ISM) u neneramuu By30B Poccuiickoit @eneparuu.

ISM — 310 MexayHapOJHOE COOOIIECTBO MapKIIECHAEPOB MO MPOJABHKEHHIO MEpe-
JIOBBIX UJIEH U TEXHOJIOTUM, & TAK)KE UCCIIEI0BAHNIO HAYYHO-IIPOU3BOICTBEHHOI'O OIBITA
CTpaH ¢ pa3BUTON FOPHOA0OBIBAIOIIEH MPOMBIIIUIEHHOCTHIO0. ISM B pamkax Bcemupnoro
ropHoro konrpecca (WMC) unterpuposan B OHECKO.

Mecrom npoBenenus ouepeaHoro 3acenanus [Ipesuauyma ISM He cirydailHO BbI-
Opan r.TamkeHT. DTO NMpU3HAHME NOCTHKEHUW MAapKIIEHJEpCKOW HayYHOW IIKOJIbI B
MEXIYHAPOJHOM MaciiTade W TOATBEP)KIIEHHE BBICOKOTO YPOBHSI MapKIIeHaepcKoi
HAyKH U TIPAKTUKH B Y30€KUCTaHE.

3acenanue [Ipesnauyma Konrpecca ISM Ha miomankax MexaIyHapoIHON KOH(e-
penmn «CoBpeMEeHHbBIE MPOOJIEMBbI M TIEPCIIEKTUBBI COBEPIICHCTBOBAHUS PAI[IOHATBLHO-
ro u 0€30MacHOT0 HEAPOIOIH30BAHUSN» CIIYKUT MECTOM JUIsl MEHEIKMEHTa pPabOThI
ISM, oO6meHa ompITOM W 3HAHUSMU B O0JACTH MapKIIEHIEPCKOro 00ecreueHus paimo-
HAJIBHOT'O U O€30MaCHOr0 HEAPONOIb30BAHMSL.

KoHudepenusi, BEITIONHSAS CBOIO MUCCHIO, OYIET CIYKUTh MOMYJISPU3AIAA Hayd-
HBIX IIEHHOCTEH, OOraTeluX Tpaauluid MPU3HAHHBIX IIKOJ M, TEM CaMbIM, BHECET JIO-
CTOMHBIW BKJIaJl B MTHHOBAIIMOHHOE PAa3BUTHE TOPHOM HAYKHU U MPAKTUKHU.

Hckpenne HazmeoCh, 4TO HACHIIICHHAs MPOTrpaMMa KOH(EPEHIIMH, TBOPUECKas aT-
Moc(epa 1 MHTEpECHbIE JUCKYCCUU TMO3BOJIAT BaM HAWTH HOBBIC PELICHHS, ONPEIEITUTh
NEPCIIEKTUBBI Pa3BUTHUS U JIaJbHEHIIET0 COBEPUICHCTBOBAHUS 3HAHUI B 00JIACTH palMo-
HaJIbHOTO HEJIPOIOIb30BaHUSI.

XKenaro yciexoB B paboTe KOH(PEPEHIINH, B TIOUCKE MyTeH COXPAaHEHUS BCETO JIyd-
IIET0, YTO MBI UMEEM.

["opHblii BecTHUK Y30ekucTana Ne 2 (73) 2018
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COCTOAHUE U NEPCNEKTUBbI PA3BUTUA
MAPKLUEXAOEPCKOI'O OENNA U TEOMEXAHUKH
B KASAXCTAHE

Huzameraunos @.K.
npogeccop kadeapsl «Mapkuieiiiepckoe 1eJ10 U reoe3ns»,
Kaparanaunckoro I'TY, a. 1. H.

Magqolada Qozog’iston Respublikasi konchilik korxonalaridagi geodezik Ishlarning holati, geodezistlar va geotexnik
personalni tayyorlash hamda qayta tayyorlash sifati tahlilq ilingan. “Geotexnika, kon-metallurgiya kompleksidagi inno-
vatsiontexnologiyalar "mutaxassisligi bo yicha profilli magistrlarni tayyorlashga qaratilganyangi ta’lim dasturini ishlab-
chiqish va amalga joriy etishga alohida e tibor qaratilgan.

Tayanchiboralar: geomexanika, marksheyderli kishi, innovatsion texnologiyalar, konchilik sanoati, magistratura,

geotexnika, GIT, skaner, GPS.

The article examines the state of surveying services of mining enterprises in the republic and the quality of prepara-
tion of mine surveyors and geotechnical personnel. Particular attention is paid to the development and implementation of
a new educational program in the profile magistracy: Innovative technologies in the mining and metallurgical complex.

Geotechnicsy.

Key words: geomechanics, surveying, innovative technologies, mining industry, magistracy, geotechnics, GIS, scan-

ner, GPS.

CoBpeMEeHHBIM 3Tam pa3BUTHS TOPHOAOOBIBAIOIIEH
mpomsInuieHHOCTH B Pecrry6nuke Kazaxcran xapakrepu-
3yeTcd TEXHUUYECKUM NEPEBOOPYKEHUEM U YBEIIMYEHUEM
MOIIHOCTEH NpeanpusiTHd, Oojee CI0XKHBIMH TOPHO-
Te0JIOTMYECKUMHU YCIOBHAMHU SKCIUTyaTalli MECTOPOXK-
JICHUI 1 BHEJPEHUEM MHHOBALMOHHBIX TeXHoJorui. Of-
HOBPEMEHHO C 3THUM, B MapKIIECHAEepUH MPOU3OLLIN II10-
OanbHBIC TIEPEMEHBI, CBSI3aHHBIE C BHEIPEHHEM HH(OP-
MAalMOHHBIX TEXHOJIOTUH, HOBEHILEro 3JIEKTPOHHOIO U
CKaHUPYIOMIETO JIa3ePHOTO OOOPYIOBAaHUS M CITyTHHKO-
BBIX TEXHOJIOTMH. Pacmmpuics Kpyr pelmaemblX MapK-
HIeWePCKUX BOTIPOCOB 3a CUET 3a/1a4 I'€OMEXaHHUKH, KO-
TOpBIE SIBISIOTCS HEOTHEMIJIEMOM HYacThIO MapKIIenaep-
ckoro gema. Jlnsi pemieHusl HOBBIX 3a1ad HOTpeOyeTcs
MHTErpanusi MapKIIeHIepcKkoi OOIIECTBEHHOCTH - yde-
HBIX U TPAKTUKOB C IIEIbI0 OMNpENENICHUs CTpaTeruue-
CKHX HaIpaBJIECHUN pa3BUTHSL.

BaxkHbIM 3TanoM B 3TOM HAIpPaBICHUU CTaJI0 CO3Ja-
HHUE 00IIecTBEHHOrO o0beauHeHus «Cor3 MapKIiieie-
poB» (oxTs10ps 2011 r.) Ha 6aze KaparananHckoro rocy-
JApCTBEHHOTO TexHu4eckoro yauepcuteTa (Kap I'TY).

Lemnsto Coro3a sBIsIeTCs 00BEANHEHIE YCHIINH MapK-
HIEHAEPOB [UIT COBMECTHOTO pEIICHHS MPO(EeCcCHOHAIb-
HBIX 33/1a4 ¥ COJCHCTBUS TNOBBIMCHUIO 3((EKTUBHOCTH

WCTIOJIB30BaHMSI TMPHPOJIHBIX PECYpPCOB, OXpaHBl HEAp H
OKpY’Kalomel cpenpl mpu pa3paboTKe MeCTOPOKIACHUI
MOJIE3HBIX MCKOMAEMBIX Ha OCHOBE MHHOBAIMOHHBIX JI0-
CTHXEHUH M CTPOTOro COOJIO/EHHSI HAllMOHAIBHBIX WH-
TEpecoB U 3aKOHOAATENbCTBA O Henpax Pecryonmku Ka-
3aXCTaH.

B wmapkmeiinepckux oTaenax TOPHOJIOOBIBAIOLIMX
npeanpusitiii Kasaxcrana paborator cseime 1000 mapk-
mIeHIepoB M MapKIIeHAepcKkux paboumx. B kpymHBIX
MapKmenaepckux — cayxbax, Takux kak  TOO
«Kopmopamust Kazaxmsic» pabotator 256 genosek, AO
«CCTI'TIO» - 114 uenoBex, yrompHBIN aemapTamMeHT AO
«ApcenopMurran TemupTay» - 71 4enoBek, B CpeTHUX:
TOO «AntemTay Kokmeray» - 15 dgemosek, PY
«Kasmapraneny» - 17 yenosek, AO «lllybapkonskomMup»
- 20 genoek, AO «Kaiipemckuit 'OK» - 10 yenosek,
OCTaJIbHbIE MPEANpPUATUS UMEIT A0 5-6 uenoBek. Bcee
OHM MMEIOT 0a3oBoe 00Opa3oBaHWE 110 CIIELHATBEHOCTH
«Mapxkueiepckoe 1e5o» Kak Mo MATUIETHEH IporpaM-
M€ MOJTrOTOBKH, TaK M YETHIPEXJIETHEH B paMKax CIelH-
anpHOCTH «I'OopHOE neno». IlepeunciienHble BbIlIe MapK-
meaepckre CIyXObl OCHAIICHBI COBPEMEHHBIM 000py-
JIOBAaHHMEM: 3JIEKTPOHHBIMH TaxeOMETpaMH, LU(PPOBEIMU
HUBEINPAMH, TT100aTBHBIMHE CITyTHUKOBBIMH CHCTEMaMHU



(GPS), mazepHBIMH pyJIeTKaMH, OTACIbHBIE UMEIOT 3D
ckanepsl u TeomH(popMmarmoHuble cucteMbl SURPAC,
AutoCAD, GEMS, DATAMINE, MACROMINE. Hanu-
4lie COBPEMEHHOT0 000pYAOBaHMsS MO3BOJSET MapKIlIeH-
JIEPCKOM CITy’)kOe BECTH Ha KAa4eCTBEHHO HOBOM YPOBHE
TOJIEBbIE U KaMepallbHble PadOTHI ¢ U3TOTOBJICHUEM ILIa-
HOB M paspe3oB B 1udpoBom Buge. Hekortopoe
OTCTaBaHHE OCHAILEHHOCTH 3JICKTPOHHBIMH HpUOOpaMu
(Taxeomerpamu) HaOmomanoch Ha KaparanmnHCKHX
yrompHBIX maxTtax (AO «ApcenopMurran Temupray»),
CBSI3aHHOE C HaJMYHEM OE30IaCHOTO WX HCIIOIHEHUS.
Opnako B 2017 1. manHas mpobiiemMa pelieHa B CBS3H C
CCpUMHBIM BBIITYCKOM 3JIEKTPOHHBIX TaXEOMETPOB BO
B3pBIBOOE30MIACHOM HCIIOJHEHHH W TMPHOOPETECHHEM HX
JUT MapKIIeHIepCKUX CIyK0 yroJdbHbIX IIaXT.

HecMoTps Ha nMeromuecs ycrnexu MapKIIeHIepCKuX
ciryk0, cieayeTr oOpaTUTh BHUMAaHUE Ha CYIIECTBYIOIIHE
Ha IPOU3BOJCTBE IMPOOJIEMHBIE BONPOCHI, CBA3aHHBIE C
TBOPUYECKOH 1epepabOTKONH HOPMAaTHBHO-TIPaBOBOM 0a3bl
Ha OCHOBE IOSIBUBIINXCSI HOBBIX ITPUOOPOB M MHHOBAILIH-
OHHBIX TEXHOJIOTHH N3MEpPEHNH. DTO Kacaercs, B EPBYIO
ouepenp, TNPHHATHS B HOBOM pENakIWU IPOEKTOB
«ITonoxxeHue o MapKuleiaepckoi cITyx)0e»,
«VHCTpYKIIMM TIO TIPOM3BOACTBY MAapKIICHIEPCKUX pa-
6ot» u «lIpaBuia mo obGecreyeHnI0 yCTOWINBOCTH OOp-
TOB KapbepoB M YTONBHBIX pa3zpe3oBy. Haspen Bompoc o
CO3/aHUM HOBOM HOMEHKJIATyphl 00ECIeYeHHOCTH HH-
CTPYMEHTaMH MapKIICHIEPCKUX CIIy>KO TOpPHOJI00BIBAO-
[MX MPEANPUATHH, 00A3bIBAIOIIEH PYKOBOIUTEICH MpeI-
MPUATHIT TPHOOPETaTh COOTBETCTBYIOIIYIO HU3MEPUTEIb-
HyI0 TexHUKY. K TOMy ke, He0OX0IMMO HAJEUTh MapK-
HIEH/IEpPCKUE CITY>KOBI MOJHOMOYHMSMH II0 OCYIIECTBIIC-
HHIO KOHTPOJBHBIX (YHKIMH 32 PAIOHAIBEHBIM HCIIOJb-
30BaHUEM HEIp.

BHenpenne B MapKmeHaepcKo-reo1e3nuecKylo Impak-
THUKY HOBBIX OJJIEKTPOHHBIX NPHOOPOB MNOTpeOOBaIO M
eme moTpedyeT OTKPBITHS HAa TEPPHUTOPHU PECIyOIMKH
HECKONBKUX L[eHTpOB 1Mo WX CEepBHCHOMY OOCITy)KHBa-
HUIO C BBIAaYed COOTBETCTBYIOMMX cepTudukatoB. B
HacTosIIee BpeMs uMeeTcs cepBUCHBIN LlenTp npu dup-
me «LeicaGeosystems Kazaxcran» (r. Anmatsr). Jlymaro,
takoif LlenTp ciemyer oTKphITh U B T. Kaparanzae Ha 6ase
Kap I'TY (unm Coroze mapkiueiinepos). [Ipeacrout cepn-
e3Has paboTa c 3aBOJAAMHU-M3TOTOBUTEISIMU U (hupMamu
10 TpoJiaske MPHUOOPOB Ul OCTaBKU 00OPYIOBaHHS MO
CEpBUCHOMY 0OCITYKHBAHHIO.

st ObICTpeiiero pacpocTpaHeHHs Ja3epHBIX CKa-
HHUPYIOIINX TEXHOJIOTHH B MapKIneiiepcko-
T€OJIE3NUECKYI0 TPAKTUKY MpHU OOECHEYEHWH TOPHOTO
Jiena, CTPOUTENbCTBA M 3EMIICYCTPOHCTBAa HOTpedyeTcs
co3naaue psna LIeHTpoB 1Mo onepaTHBHOMY HCIIOIb30Ba-
HUIO Ja3epHBIX TeXHoJorui. OauH u3 HuX co3maH B Ka-
paranje npu aktuBHOM ydactun OO «Coro3 Mapkimeiiie-
poB» u ¢upmbl «LeicaGeosystems Mapkmeinepun Ka-
3axcrana» Ha 0ase kadeapsr MIul', Kap I'TY - «llentp
JIA3€pHOr0 Fe0CKaHUpPOBaHUsA». Pa3BuTHe a’spo- U KocMHU-
YECKMX TEXHOJOTMH JUCTAHIMOHHOTO 30HAUPOBaHUS
3eMJIM, JyMaro, MoTpeOyeT OTKphITUS NpH Kadeape cre-
LMAJIM3UPOBAaHHON Jlabopatopun  «AIPOKOCMHYECKOE

30HJMPOBaHME 3eMJI» C  [pUBJIEYEeHHEM  (UpM
«Antamupa» (Urtanus u Ucnanus) u Poccuiickoi komma-
Hun «COB30HIY.

OO6paboTka MCXOMHOW W Tekymlell WHpoOpMamuu, a
TaKKe IUIAHUPOBAHUE TOPHBIX PA0OT Ha MPEANPHATHIX
OCYIIECTBIISICTCS C MCHONB30BAHUEM IIPOTPAMMHBIX IIPO-
nyktoB SURPAC, AutoCAD, DATAMINE, GEMCOM,
MACROMAIN u apyrux, 9to TpeOyeT HCHOIb30BaHUS
KOMIIBIOTEPOB C JOCTaTOYHO MOIIHBIMU XapaKTepUCTHU-
KaMH W TOBBIIIECHUS KBaJH(UKAIMU MapKIIeWJIepoB U
reoJie3ucToB. Bo3HuKIIa ocTpast HEOOXOUMOCTh B CO3/1a-
HuM LleHTpOB NOBBINIEHHS KBaTH(pUKALUK MapKuUIei ie-
POB U I'e0JIe3UCTOB, JKeJIaTeIbHO IIPU aKTUBHOM U OIlepa-
TuBHOM yuactuu Coroza MmapkieigepoB Ha 6aze Kap
I'TY (r. Kaparanga) u Kaz HUTY (r. Ammatsr). [Ipo-
rpaMMa MpOBEICHUS 3aHATHH B ATUX LEHTPAX ITOATOTOB-
JIeHa 1 pa30ciiaHa MapKIIEHIEPCKUM CIy>k0aM TOpHOJO-
OBIBalOIIMX MPEATIPUATHH, COCTaBIECH TpaduK MpoBee-
HUS 3aHATHH, YTBEPXKICHA TEMaTHKa 3TUX KypCOB, KOTO-
past HalpaBJieHa Ha M3Y4EHHE MapKa COBPEMEHHBIX 3JIEK-
TPOHHBIX NMPHOOPOB M MHHOBALIMOHHBIX TEXHOJIOTHH W3-
MepeHuil, a Takke TeonH(pOPMaIMOHHBIX CUCTEM B TOPHO
-MapKuienepckoM nene u reojesuu. Kpome toro, Ha
3THX Kypcax IpeaycMaTpUBaeTCs H3y4YeHHE CIEeLHalIb-
HBIX BOIPOCOB TE€OMEXaHWYECKHX HCCIIEOBAaHUI 10
000CHOBaHHMIO TApaMeTpoB OOPTOB KapbepoB M CHCTEM
pa3pabOTKN MECTOPOXKICHUH ITOJIC3HBIX HCKOIMAEMBIX C
pa3paboTKOW MEpONpPHUATHIA IO TOBBIIICHHI0 UX YCTOW-
YHBOCTH 3a CUET BHEAPEHUS TEXHOJOTHYECKHX CXEM 3a-
OTKOCKH, a TaKkK€ MHCTPYMEHTAIBHOTO KOHTPOJIS 33 MX
COCTOSTHHEM. [MogroroBnena  mepBas  penakunus
«/HCTpYyKIIMM 1O NPOU3BOACTBY MAapKIIEHIEPCKUX pa-
60T», «llpaBria Mo obecrneuyeHnIo YCTONUYMBOCTH OTKO-
COB YCTYNOB M OOPTOB KaphepoOB U OTBAJIOBY», KOTOPHIE
JIOJDKHBI TPONTH 00CyKICHNE Ha MPEIIPUATHX, a 3aTeM
JIOJDKHBI OBITH YTBEPKICHBI B OpraHax JemapTaMeHTa.

BceMm Ham u3BecTHO, YTO MOATOTOBKOM MapkKIieiaep-
ckux kaapo B KazaxcraHe NOJHOLIGHHO 3aHMMAIOTCS
JBe Kadenpbl MapKIIEHIepCKOro eia M reo/ie3ur Npu
Kap I'TY (r. Kaparanna) u Kaz HUTVY (r. AnmaTtsr), Ko-
TOpbIE MMEIOT ONpEEICHHbIE UCTOPUYECKHUE TPaTULHH,
OoraTblii OMBIT MOJATOTOBKH CHELHUAINCTOB, COBPEMEH-
HYI0O MaTepHabHO-TeXHUUECKYI0 0a3y M BBICOKOKBAJIH-
(UIMPOBaHHBIN KagPOBBIN MOTEHIMAN. By3Bl eXeromHo
BBIITYCKAIOT MapKIIeHaepoB U reoae3nctos ot 50 go 100
genoBek. HauaTa MOATOTOBKA CIIEIIMATIICTOB Yepe3 Mpo-
¢wipHy0 Maructpatypy «l'eorexHukmn» (a ceifuac u 60-
nee «['eomexanukm»). KauecTBO MOATOTOBKM MapKIIeii-
JIepoB o0ecreynBaeTCs HaJMYHeM COBPEMEHHBIX NpHOO-
POB MIBEHLIaAPCKOT0 MPOU3BOICTBA: IEKTPOHHBIX TaXeo-
METPOB W HHMBENUpPOB, 3D ckaHepoB, IMOOAIBHBIX CITyT-
HuKoBbIX cucteM (GPS), a Taxke IporpaMMHBIX NPOIYK-
toB CREDO, LISCAT, GEMCOM, CAMAPA, MAC-
ROMAIN. VMeroTcsi KOMIBIOTEPHBIE KIACChl U HAyYHO-
HCCIIEOBATEIbCKUE JTabOpaTOPUH, MO3BOJSIONINE BbI-
MOJIHATH XO3JIOTOBOPHBIE PabOTHI U TOCOIOKETHBIC Te-
MBI Ha NIPOBEJCHNEC HAYYHBIX HCCIECIOBAHUI B 00IACTH
reo/Ie3u, MapKIIEeHIepul U reoMeXaHuKu. PeabHbIMU
3aKa34MKaMH SIBIAIOTCSI KPYNHBIE TOPHOAOOBIBAIOIIHE
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npennpusatas: AO «CCITIO», AO «IllybapkoapKoMup»,
TOO «AnteiaTay Koxmeray», AO «XKaitpemckmii 'OK»,
AO «Y ] MutamnCrun Temuptay», TOO «Opken» u np.,
a TaKke MUHHCTEPCTBO 00pa3zoBanust U Hayku PK.

Ha npennpustusix cosznansl Quimansl kadenp st
TIOBBILIIEHUsS] KauyecTBa IOJATOTOBKM M TECHOW CBS3M C
NPEANIPUATHAMY ISl TPOXOXKJICHHSI CTYJCHTaMHU IMPOM3-
BOJICTBEHHBIX NPAaKTUK Ha paboumx mecrax. Paspabora-
HBI y9e0OHO-METOIMIECKHEe KOMIUIEKCH MO BCEM YHTae-
MBIM JWCIUIUIMHAM, H3aHBl MOHOTpaduy, yIeOHUKH,
y4eOHbIe MOCOOMs, TOTOBATCS ANIEKTPOHHBIE YIeOHWKH,
CITali]- ¥ BUIEO-JICKIINH.

HecmoTtps Ha 3T0, B TOATOTOBKE MapKIICHICPCKUX U
TeOAe3MUECKUX KaJAPOB, IMEIOTCS IIPOOIIEMHBIE BOIIPOCHL:

— BKIIIOYEHHE B HOMEHKJATypy ClielualbHOCTel Oa-
KaJlaBpuara: cHeluaibHOCcTh «Mapkieiaepckoe ne-
710» (00BEKTUBHAS MPENNOCHIIKA K 3TOMY €CTh, TaK KakK B
CYLIECTBYIOIEM KJacCH(UKATOpe UMEETCS MarucTpary-
pa u PhD nokropanrtypa);

— obecrnieueHne MepeIOBON TEXHUKON U TEXHOJIOTHS-
MH MapKIIeHAepCKO-T€0Ie3MIECKOTO HAIIPABICHHUS,

— TPOXOKACHHE CTYACHTAMH IPOWU3BOJCTBCHHBIX WU
MIPEIUTUIOMHBIX TIPAKTHK Ha paboUYnX MecTax;

— COTJIACOBAaHUE M YTBEPKICHUE HHCTPYKIUH 110 TIPO-
M3BOJICTBY MapKIIeHAepcKux paboT U MpaBmiI IO reoMe-
XaHUYECKOMY O00ECIIEUEeHHUIO BEICHHUS TOPHBIX PadoT;

— MPOXOJXK/IEHHE MperojaBaTe/siMi Kadeap CTaKUpo-
BOK Ha FOPHOIOOBIBAIOLINX MPEIIPHUATHSIX U HOBBILICHHE
KBaM(UKALMU B TIEPEIOBBIX By3aX PeCIyOJIHKH, OJIHK-
HETO U JIaJIbHEero 3apyO0eKbs.

MacmtaGpl COBPEMEHHOTI'O TOPHOI0OBIBAIOIIETO TPO-
M3BOJCTBA M WX Oonee 50 CpeAHUX W KPYIHBIX MECTO-
POXAEHUI TpeOYIOT YTIyOJICHHOTO H3yICHUS U TIOCTOSH-
HOTO HMHCTPYMEHTAILHOTO KOHTPOJS (MOHUTOPHHTA) 3a
MIPOUCXOIAIIAMHU B TOPHOM MacCHBE T€OMEXaHUUECKUMHU
IpoLleccaMy, BBI3BAHHBIMH HApYIICHHEM pPaBHOBECHS B
3eMHOMU Kope.

B mporecce pa3paboTku MECTOPOXKICHHUH TOJIE3HBIX
HCKOTaeMBIX 0c000€ BHUMAaHHE JOJDKHO YAETSAThCs Oe3-
OTMAaCHOW M PAaIMOHAIBHOW Pa3pabOTKe MECTOPOXKICHUH
TOJIE3HBIX NCKOTIAeMBIX.

3TO CBs3aHO, B MEPBYIO 0YEpeib, C MOATOTOBKOH CIIe-
LMAJIMCTOB-TEOTEXHUKOB, OTBEYAIOUIUX 32 IPaBUILHYIO
TFeOMEXaHMUYECKYIO OLIEHKY COCTOSIHUSI TOPHOTO MacCUBa,
BO-BTOPBIX, BHEAPEHUEM MPOTPECCHBHBIX TEXHOJIOTHYE-
CKUX pElIeHHH My J00bIY€e MOJIE3HBIX UCKOIIAeMBbIX, H, B
-TpETbUX,  MCIOJB30BAHUEM  ABTOMAaTH3UPOBAHHBIX
CUCTEM YIPABICHHUA MPOU3BOJICTBEHHBIM MPOLECCOM
TOOBIYH.

Jliist aToro pazpaboTaHa HOBast 0Opa3oBaTeNIbHAS MPO-
rpaMMa B MpoQMILHON MarucTparype «/HHOBaIMOHHBIE
TEXHOJIOTHH B TOPHO-METAJUIyPTUIEeCKOM KOMILIEKCE:
TEOTEXHHUKA, BKIIIOYAIONIAs COBPEMEHHbIC AUCIIUTUTNHEI,
HaTpaBJICHHBIE HA WU3y4YeHHE (PHU3MUECKUX IPOIECCOB,
MIPOUCXOJSIIIMX B 36MHOH KOpE, MEXaHHKH TOPHBIX I10-
POJI, FEOMEXaHUYECKOE COMPOBOXKIECHNE BEACHUS TOPHBIX
paboT mpH OTKPHITOH M MOA3EMHON pa3paboTKe ¢ MOHH-
TOPHHI'OM, OPTraHM3alMsl HaAyYHbBIX UCCIIEA0BaHU, TEONH-

(opManMoOHHBIE CHCTEMBI B TOPHOM J€N€, YIpPaBICHHE
YCTOWYHMBOCTHIO MacCHBa, PEKOMEHIAIINH U ayIUT.

MopaynbHbIe IPOrpaMMBI M pabouue y4eOHbIE TIaHbI
COIJIaCOBaHBl C BEAYIMMH BBICIIUMH  Y4eOHBIMH
(Hay4HBIMH) YHUBEpPCUTETaMH (MHCTUTYTaMH) MHpa:
MHYHTaHCKUM ~ TEXHOJOTHYECKHM  YHHBEPCHTETOM
(CHIA), TexnonornueckuMm yHuBepcuteroM Knaycrans
1 Beicliell MIKONOW MPHUKIANHBIX Hayk HM. boiita
(l'epmanms), Bricmieit ropHO# mkonod — TeXHHUECKUM
yauBepcureTroM OctpaBa (Uexwust), MHCTUTYTOM ropHOTO
nena (M) mm. Yunakama CO PAH (Poccus, HoBocu-
OHpCK).

LleHTpOM MOITOTOBKM YHHKAJIBHBIX CIICIIHAIHCTOB-
T€OTEXHUKOB cTan KaparaHAMHCKMH TocynapCTBEHHBIH
TEXHUYECKUH  yHHMBepcuTeT Ha  Oaze  kadenp
«Mapkmeinepckoe neno u reoxesus (MAul') umenu
yi.kopp. HAH PK W.J. TTonoBa» u «Pa3paboTka mecto-
pokaeHui mosne3Hslx uckomnaemslx (PMIIN) umenu axa-
nemuka HAH PK A.C. CarunoBay», IpHU3HaHHBIX Hayd-
HBIX IIKOJ B O0JIACTH T€OMEXaHWKH, MapKIICHAECpUU M
TOPHOTO fena. JTOT (aKT MO3BOJMII YCIIEHIHO OCYIIe-
CTBHUTH IUIAaHOBBIH HAaOOp B MPO(WIBHYIO MarucTparypy
Ha 0o0pa3oBaTenbHY0 IporpaMMy «['€oTeXHHKa» B Tede-
HuH 2 aeT, HaunHas ¢ 2006 r., B konudectBe 50-60 gemo-
BEK. Y HUKQJIBHOCTh HabOpa 3aKIroYaeTcst B HOCTYIICHUH
couckatened (2/3), B  OCHOBHOM WHXEHEPHO-
TEXHUYECKUX PAOOTHHUKOB KPYIHBIX TOPHOI00BIBAIOIINX
npeqnpustuii  Kasaxcrama, Takux  kak  TOO
«Kopnoparus Kazaxmeic»y, AO «ApcenopMurrtan Te-
mupray», AO «CCITIO», AO «lllybapkoisKOMHPY,
TOO «AnteiaTay-Kokueray», AO «AK AnTeiHanMacy,
AO «AnrtaiinonuMeTann» U Jap.

UreHne NeKnnii OCyIEeCTBISIN BeayHe npodeccopa
kadeap Mul’ u PMIIN (Huzamerauao @.K., Oxurua
C.I'., Honronocor B.H., Cabnenbexynsl Y. , DIuMaHOB
KK, Hcabex T.K., Jemun B.d.), xoropsie mponum
MOBBIIIEHNE KBATH(HUKAIUU B BEAYIINX MHUPOBBIX By3ax
W UWHCTUTyTaxX. 3a BpeMs OOYy4YeHHS MAaruCTPaHTHI
MPOCIyIIaNd KypChl JIGKIIMOHHBIX M IMPAKTHIECKUX
3aHsTHit o WHHOBALUOHHBIM TEXHOJIOTHSIM
MOHHUTOPHHTA COCTOSIHUSI OOBEKTOB CTPOUTEIHHOTO U
TOPHOTO MIPOU3BOJICTBA. [Mocermiensr HayYHbIC
71abopaTopuy, H3Yy4YeHbl HOBBIE JIa3epHO-LU(POBEIE
pUOOPBI ¥ TEXHOJIOTHH, METO/BI ONpeeIeHus PU3NKO-
MEXaHWYECKHUX CBOMCTB TOPHBIX IIOPOA M OILEHKa
YCTOIUMBOCTHU COCTOSIHHSI TOPHOTO MacCHBa.

Kpome storo, B 00y4eHUH MarucTpaHTOB IPHHUMAIIH
ydactue 3apyOe)KHble yUeHblE B paMKax ITOAMHCAHHBIX
cornamenuii, Takue kak Jlesun E. (CIIIA), Pesnuk B.E.
(I'epmanwms), bapeimanko B.J[. m MancypoB B.A.
(Poccus), KOTOpBIE OKa3bIBAIM KOHCYJIbTAIIMOHHBIE
YCIYTH TI0 CO3aHHIO U KCIEPTHU3E MOLYIbHOW 00pa30-
BaTEIbHON IPOrpaMMbl OpraHU3AMK yIeOHOTO MPOIEC-
ca, a TaKXKe MPOYNUTAIH CIIEIHUATN3UPOBAHHBIE KYyPCHI
JIeKUUH B 00JIaCTH KOHTPOJISE COCTOSIHUSI 3HAHUH U COOpY-
JKEHWII Ha OCHOBE MCIIOJIb30BaHUs Je(opMalMmOHHbIX
JIATYMKOB, (OTOrPaMMETPHYECKUX HM3MEPEHHH C MOMO-
IIbI0 KOMIIBIOTEPHOIO 3PEHMSI, COBPEMEHHBIX METOMIO0B
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9KCTIEPUMEHTANBHBIX  HCCIECIOBAaHMH  HANPSHKEHHO-
ne(pOpMUPOBAHHOTO COCTOSIHUSI MAacCHBa TOPHBIX MOPOJ
U TEOMEXAHWYEeCKOT0 MOHUTOPHUHIa MPOLECCOB B MaCCHU-
B€ TOPHBIX MOPOI.

JUis 3aKkpemyieHHsl MOTY4YEeHHBIX TEOPETHYECKHUX 3Ha-
HUH M M3Y4eHHs] HOBBIX B 00JaCTH MCCIICIOBAHUS COCTO-
SIHUS TOPHOTO MaccHBa MaruCTPaHThl MPOLUIM JIECSITH-
JHEBHYIO CTaXHPOBKY B Hay4yHO-HCCIIEN0BATEIbCKUX
WHCTHATYTaX 3apyOexHbIX cTpaH ['epmanmn u Poccum, a
TaKXe B peciryOmke.

MarucTpaHTaMH COBMECTHO C HayYHBIMH PYKOBOJIH-

==

MECTOPOXKICHUH TIOJIE3HBIX HCKOTIAEMBIX
TrOpHOIOOBIBatOMMX NpeanpuaTHax KazaxcraHa.

B sauBape 2018 r. ocymiecTBieH MNEpBBIH BBITYCK
MarucTpoB HayK TEXHMKH M TEXHOJOTMH B KOJIMYECTBE
35 yenoBek.

3ammra = MarucTepcKuxX  IPOEKTOB  ITOKazajia
MOBBIIIEHHYIO ycreBaeMocTb 92 % (A-) 1 TeCHyIO CBS3b
BBIITYCKHUKOB C T'OPHOAOOBIBAIOIIUMH IPEATPUATHIMH.
CBOEBpPEMEHHOCTh MOJTOTOBKH CIIEIHATNCTOB-
TEOTEXHUKOB (TeOMeXaHUKOB) 110 nporpamme [TIMUP - 2
CBSI3aHA C OTKPBITHEM Ha TAKUX TOPHBIX MPEATIPUATHAX

Ha

TEJISAMHA BHIOpAHBI HHTEPECHBIC TEMBI MAarHCTEPCKUX JIHC- KaK TOO «Kopnapauus Kazaxmpbicy, AO
cepTaluid,  HampaBJ€HHbBIE HAa  TI'€OMEXaHHYECKUE «ApcenopMurran  Temupray», AO <« Kalipemckuil
HCCIICAOBAaHMS COCTOSHUS OOPTOB KaphbepoB M TOPHOTO I'OK», AO «AnteiaTay Kokmeray», AO «CCITIO» u
MaccuBa PYIHHKOB, BEAYIIHNX pa3paboTky JIp. TEOTEXHUYECKHX CITYKO.

Y[K 528.3 © Hypnewncoa M.B., OmupxaHosa XK.T., Kaptbaesa K.T. 2018 r.

rEOAE3NYECKUE HABNIOOAEHUA HA AIIMATUHCKOM
rEOAUNHAMUYECKOM MNOJINTOHE

Hypnencosa M.b. Owmup:kanosa XK. T. Kapr6aesa K.T.
npodeccop npodeccop Marucrp
Kaszaxckoro Ka3zaxckoro aKaJIHMHYeCKUX HAYK

HAIMOHAJILHOTO HANMOHAJILHOTO Kaszaxckoro
HCC/I€10BATE/IHLCKOTO HCCIIe0BATEIHLCKOTO HAlMOHAJILHOT'O
TEXHHYECKOIo TEeXHUYECKOro HCCIIeA0BATEIbCKOI0
YHUBEpPCUTETA UM. YHHBEPCUTETA HM. TE€XHUYECKOr o

K.HU. CaTnaeBa, 10KT.
TeXH. HAYK

K.HU. CaTtnaesa,
KaH. TeXH. HAYK

Carnaesa, PhD noxrtop

Magolada zamonaviy geodinamika muammolari ko’rilgan bo’lib, Markaziy Osiyo xududidagi yer
qobig’ining zamonaviy harakatlari to’grisidagi ma’lumotlar keltirilgan. Shu jumladan, seysmik faol geo-
dinamik hududlardan biri bo’lgan Olatog’ oldi zonasi o’rganilgan. Qozog’iston fanlar Akademiyasi sey-
smologiya instituti va Satpayev universiteti tomonidan zamonaviy asboblardan foydalangan holda natijalar
olingan va matematik ishlab chigilgan. Olmata geodinamik poligonidagi jarayonlarning monitoringini tash-
kil etish to’grisidagi ma’lumotlar ham o’rganilgan. Mazkur tadqiqotiardan olingan eng muhim natijalar
bayon gilingan.

Tayanch iboralar: geodinamika, yer qobig'ining harakati, geodinamik faoliyat, deformatsiya, seysmik
faollik, geodynamik poligon, monitoring.

The problem of modern geodynamics is considered. Information on modern movements of the Earth's
crust of Central Asia, including the foothills of Alatau, which is an increased seismic active geodynamic re-
gion, is given.Information on the organization of monitoring of geodynamic processes in the Almaty geody-
namic range (GDP) by the Institute of Seismology of the Academy of Sciences of the Republic of Kazakhstan
and Satbayev University with the use of modern instruments and mathematical processing of their results is
presented. The most significant results obtained by these studies are presented.

Key words: geodynamics, earth's crust movement, geodynamic activity, deformation, seismic activity, geo-
dynamic polygon, monitoring.
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Nms Baxaba PaxumoBuya PaxumoBa - 3aciykeHHOTO
JesiTenss Haykd Y30EKHUCTaHa, JOKTOpa TEXHUYECKUX
HayK, aKaJeMUKa, HEYTOMHMOI'O HCCIIEAOBATENs HEIp,
IIMPOKO U3BECTHO U MOMYJISIPHO CPEAM I'€0JIOTOB, TOPHS-
KOB-TEOMEXaHUKOB W Treofe3nuctoB. OIeHHBas poilb H
MIEPEOCMBICIINBAs €r0 BKJIAJ B Pa3BUTHE OCHOB M3yUYEHUS
FEOMEXaHUUYECKUX U T'€OAMHAMMUYECKUX IPOLIECCOB IMPO-
HCXOMAMINX B HEApax 3eMIIH, MOXHO C YBEPEHHOCTHIO
CKa3aTbh, YTO MHOTHE €r0 WJEH aKTyalbHbl U CETOMHS.
IIpennoxennas B.P.PaxumoBbsIM MeTOmONIOTHS Ompene-
JICHUST HETCKTOHUYECKUX TIOJBHMIKCK CKAaJbHBIX OJIOKOB
reOC3MYCCKIMHU CITIOCOO0aMHU B HACTOSAIIECE BPEMs MOHS-
Ta Ha HOBBIN ypoBeHb ¢ npuMmeHenneM [ UC u nuctanim-
OHHOT'O 30HAUPOBAHUS 3EMIIH.

Pernon LlentpampHas Asus (Kazaxcran, KvIpreni-
cran, Tamxukucrad, TypkMmeHuCTaH 1 Y30eKUCTaH) HMe-
€T CJIOXXHBIM KOHTPACTHBIH pelibed) W OYCHb WHTCPECCH
JUIsL U3y4YEHUS BHYTPUKOHTHHEHTAJIBHOW TI€OJMHAMUKU.
AKTHUBHBIE COBPEMEHHBIE I'€OJMHAMUYECKHE IPOLIECCHI,
CBsI3aHHBIC C TPOJOJDKAIOMIMMCS TOpPOOOpa3oBaHHEM Ha
3HAYHUTEJILHOW YaCTH TEPPUTOPUU A3UU, 00YCIIaBIMBAIOT
BBICOKYIO CEICMUYHOCTH 3TOTO PErvOoHa.

CrnencTBusi TOBBIIIEHHON T€OJUHAMHYECKOH aKTHB-
HOCTH BBIPQKEHBI B YaCTOM BO3HHUKHOBEHHH B LleHTpab-
HOW A3WU NPHUPOIHBIX ABJICHUH, TAKHX KaK 3eMIIeTpsce-
HUS1, HABOJIHEHUS, OTIOJI3HU, IPOPBIBBI JIEAHUKOBBIX 03€D,
cenu, 3acyxu u ap. Ilpoucxopsiue npupoaHble U MpH-
POIHO-TEXHOTEHHBIE OSJICTBHUS BIEKYT 3a cOo0OW THOEND
JII0JIEH, MaTepualibHble 1 3KOHOMUYECKHE MOTEPHU, CO3Aa-
IOT JKOJIOTHYECKHE MPOOJIEMBI, 1 UMCIOT CHJIBHOE Hera-
THBHOE BO3JICHCTBUEC HAa YCTOHYMBOE pa3BUTHE W OJaro-
cocTosiHue oOtiecTa B LleHTpanbHOM A3un.

Cpenu MOTEHIMAIBHO OMACHBIX CTHXHHHBIX Oej-

ATA-KYPIAH

"-" BOPOILIAR

"W/

.Eb BACCEAH

KAPAYABIL HOB. A \I

IIHO}II-P(‘ killl

BEPEINOROR A

YILEK ﬂ

Jore af—

HAHANLICAR d.

TACTHIBY NAK A

Puc. 1. lnHenHo-yrnoBas ceTb AnmatuHckoro AN

NOPT-APTYP A sl

LM"A MO |.||<

crBuit o Kazaxcrana, mo TaHHBIM ATEHTCTBA IO 9Upe3-
BbIYaWHBIM cuTyauusaMm PK, 3emnerpsiceHus 3aHMMaroT
MIEPBOE MECTO. YTPO3€ pa3pyLIUTENbHBIX 3eMJICTPSICEHUI
MIOCTOSIHHO ~ TOJBEPKEeHbI ANMaTUHCKasi, BocTouHo-
Kaszaxcranckas, JKamObiickas, Hxno-Kazaxcranckas
obnactu u ropox Anmatel. 3emHast kopa Tsub-1lans, y
CEBEPHOr0 MOJAHOXKUS KOTOPOTO HAXOAUTCS ropo]l AiMa-
ThI, SIBIIIETCA OMHOM M3 Hambojiee CEWCMOOIMACHBIX BO
Beeit LenTpanbroit Asum [1-3].

BeposaTHOCTs BO3HHKHOBEHHs Ac(opMarniii 3eMHOM
MTOBEPXHOCTH JISI KPYITHBIX METAINOJINCOB, KAKOBBIM SIB-
nseTcss ANMAaThl, JOCTaTOYHO BENMKa. Teppuropus rop-
HOTO OOpamMiIeHHS T.AJMaThl TpPEACTaBIIeT co00i He
TONIBKO HamboJiee TyCTOHACEeNeHHYI0 oOnacte B Kazax-
cTaHe, HO M 0oJiee BCEro MOJBEPKEHHYI0O MHOTOYHCIICH-
HBIM PHCKaM MPUPOAHBIX KaracTpod (3emierpsiceHus,
OTIOJNI3HU, TABOJKU U CEIIN).

Jedopmanuu MOTyT OBITH BBI3BaHBI KAK TEXHOT'CHHBI-
MH, TaK U BIIOJTHC €CTCCTBCHHBIMH @aKTOpaMI/II JaBJICHU-
€M Ha TPYHT 31aHHH M COOPY)KEHHH, MaclITaOHBIM MHO-
TOATAXKHBIM CTPOUTEIECTBOM, HHTEHCHUBHBIM OCBOCHHEM
MTOJI3MHOTO MIPOCTPAHCTBA, HAPACTAHNEM TPAHCIOPTHBIX
MOTOKOB W TIp. J[aHHBIE TPOOJIEMBI U TPYIHOCTH yCTpa-
HSIOTCSI C TOMOIIBIO T€OJMHAMUYECKOTO MOHHUTOPHWHTA,
OCHOBHAs IeJIb KOTOPOTO — TIIONIydeHHE OIIePaTUBHON
nH}opMaLMK 0 NPOUCXOJSIIIMX B TOJIIE MMOPOJI U 3eM-
HOM TOBEPXHOCTU N'COMEXAHNUYECCKUX ITPOIECCAX U BBI3bI-
Bae€MbIX UMM TOCTIEJICTBUSIX, HEOOXOUMOM JIsi CBOEBpe-
MEHHOT'O IPUHATHS TPOPUIAKTHIECKUX MEp.

Hanexuyio uubopmanuo o aedopMaiusx Maccuba
mopoa MOXKHO TIIOJYYUTh MPAMBIMHU T€OAEC3UNYCCKUMU
HaOJIOICHUSIMA HA TEOIMHAMHYCCKHX ITOJIMTOHaX. ['eo-
JIe3NYeCKre HAOMIOCHHS TI0 TIPOTHO3Y 3EMIICTPSICCHH B

TMPHMOPOIHLIR

/N

KOTYPEYIAK

NN

b.
FOPHBIFR FTHEAHT

Ycnonmeie 3naks

==t Cropona amnelmo-yroonci cers

fa Mapasmnga
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Kazaxcrane Hauanmuch co BTOpoil mosjoBuHbI 70-X T0OJ0B
XX B. cO3aHMEM 3KCIICPUMEHTAIBHON 0a3pl AIMaTHH-
ckoro I'IT1, TeppuTOopHallbHO COBIAAAIOILETO C TOPOAOM
Anmartel [4].

B mepron ¢ 1967 mo 1971 rr. OpIIa co31aHa TUHEHHO-
yIa0Basi ceTb AJIMAaTHHCKOTO T€OJMHAMUYECKOTO ITOJH-
roHa mo mporpamme | xmacca (puc. 1). Cerp Anmartus-
ckoro I'/IIT oxBaThIBaeT 10HYI0 yacTh Miuiickoil Bma-
JIUHBI, TPEATOPHYI0 HAKIOHHYIO NOJUHY, NMPIIABKU 3a-
uiniickoro Anatay W XapakTepHbIE TEKTOHHYECKHE
CTPYKTYpHI. [[Ba reoie3ndecKux 4eThIpexyrojibHUKa CeTH
pacniosiokeHs! B 30He BepHenckoro (1887 r.) 3emuerps-
cenus [5].

I'eone3ndeckas ceTh COBPEMEHHOI'O ropojia OJKHA
OTBEYATh €ro IOCTOSHHO pACTYIIMM MOTPEOHOCTSIM:
o0ecrieunBaTh MOyYeHHE TOJTHBIX W JOCTOBEPHBIX CBE-
JIEHUH O COCTOSTHUW 3€Melb, NMPUPOTHBIX O00BEKTOB, II0-
CTPOCK, KOMMYHHUKAIIUH U JPYTUX 3JIEMEHTOB TOPOJICKOM
HHPPACTPYKTYphl. ['eome3ndeckne ceTH SABISIOTCS WC-
XOIHOW OCHOBOW HE TOJBKO KaJacTPOBBIX, HO H BCEX
TOMOrpado-reoIe3nIeCKUX, MPOCKTHO-U3BICKATEIBCKIX
U CTPOUTENBHBIX paboT Ha Tepputopuu roponaa. Ot ux
TOYHOCTH W TUIOTHOCTH HAMNpSMYIO 3aBHCUT KadecTBO
yKa3zaHHBIX paboT. B cBs3u ¢ 3TUM Ha3pena ocTpas HeoO-
XOJIUMOCTh PEKOHCTPYKIIUU T'€0JIE3UYECKON CETH TOpoaa.
PekoHCTpyKIINS TOPOACKOH Te0Ie3nIecKoil CeTH B 3TOM
pervuoHe OyneT MepBBIM MIaroM K OOHOBJICHHIO T'€OIHHA-
MUYECKOU ceTu ropoaa Anmartsl [6].

HTor MHOTONETHUX WCCIIEAOBAHUIA CBOTUTCA K TOMY,
9TO ceificMUYecKkas aKTHBHOCTh Ha TEPPUTOPHUU TOPOAa
AnMaTel ocTaeTcsl MOBBIMICHHOW, 9TO TpeOyeT MOCTOSH-
HOTO MOHHUTOPHUHTA T€0JC3NUECKUX JAHHBIX, TTO3BOJISIO-
IUX U3y4aTb IPEJBECTHUKU 3emileTpsceHuidl. Ha monu-
TOHE CHCTEMAaTHYECKH BEAYTCS HAOIIOJCHUS 332 BEPTH-
KaJbHBIMH ¥ TOPU30OHTAIBHBIMU JBIDKCHHSIMH [THPOKHM
apCceHaJIOM CPEJCTB.

BricoKOTOUHBIE TEOAEe3UYEeCKHEe HW3MEPEHHs JaloT
BO3MOXKHOCTh BBISIBUTH MOJBH)KHOCTH OJIOKOB BOJH3H
pazioMa, YTO CYIIECTBEHHO ISl OLEHKH IeoJIMHaMuye-
CKOHM cuTyauuu usydyaemoro paiioHa. Ho reonesuueckue
M3MEpEHUs SIBJISIIOTCS] IUCKPETHBIMU, OHU HE MO3BOJISIIOT
MOJYYUTh TOJHYIO KapTUHY JaehOpMAIMOHHBIX IPOIEC-
COB BO BPEMEHU. DTO MOXHO OCYIIECTBHUTH TOJBKO C WC-
MOJIb30BAHUEM METOJHMKH KOMIUIEKCHOTO Te0JMHAMUYE-
CKOTO MOHHUTOPHWHTra (COJAepKaHWE U TIOCIEeIOBATENb-
HOCTh OCHOBHBIX NPOLIEAYP TOKA3aHbI Ha pHC. 2).

Ha »Toii ocHOBe mocTaBiieHa I€1b, 000CHOBAaHA HJEs
u copMynupoBaHa CTPYKTypa MOHHTOPHHTA, TIPOBOJIH-
moro Ha Anmarunckom [IIT.

['maBHOM 1IEJBE0 MOHUTOPUHTA TCOJMHAMUKY SIBIISCT-
Csl CO3JIaHUC CHCTEMBI OBICTPOTO PearMpOBaHUs U PaHHE-
IO OINOBCIICHHUS MPH BO3HUKHOBCHUU JIFOOBIX THIIOB
ONACHOCTH, TAKHX KaK 3€MJIETPSICEHUS], OIOJI3HH, THUIPO-
METEOPOJIOTHYECKUE OMACHOCTHU, WJIM BBI3BAHHBIX aHTPO-
TOr€HHBIM BO3JIEUCTBHEM HA OKPYKAIOIIYIO cpeny. Bax-
HBIM MOMEHTOM B TIPOBEJICHUH JaHHBIX padoT OymeT mc-
MTOJIF30BAHNE TIPH MOHUTOPHHTE COBPEMEHHBIX MMPHOOPOB
1 pa3paboTKa METOTUK MAaTEMaTHYECKOT'0 MOJEIHNPOBa-
HUSl TEOJMHAMUYECKHUX TIPOIECCOB IS MPOTHO3a MpH-

Hsyaenne npnpoato-Texsireckoii cneremer ([1TC)

¥ ¥ ¥

AHATITIMSCKITE OUSIKI DECTSPHMERT ATEHLIE OUEINIT
OOPAMETPOD HANPAEETHO OAPaMETPOB HANPAKEHHC

AHATHE Te0noTHH
H TEKTOHHER

pationa AedopMipoRaHmoro AedpopaurposatmEore
COCTOAHIS MACCHER COCTORIEILE MACCHEA
[] v v
‘ Onpenenexne rPpaHi :0HE FE0THHAMIYECKOTD MOHITOPHHTA
['eoanHaMIecENil MOHITOPIHT TeppUTOPIN — MOBTOPHELE
HEIPCPhIBHLIC KOMIUICKCHBIC HAO00CHIIA
[Topropman GPC CefieManori- [passmerpu-
EEICOKOTOTHAL MOHHTOHHT geckuil ueCKHi
HIRETHIOBKA MOHHTOPHHT MOHHTUPEHE
¥ ¥ ¥ v
COuenka NpocTpancTBEHMIX 11 npe.\acmlbix EQOPIMBAT EPUTINECKOTO COCTOANIA
TEPPUTOPIN 1 NPOrHOSHPOBAHUE TeOIIHAMIMECKIX NPOLIECCOR,
TPOHCXOINIINY B HeJpax JeMmi

Puc. 2. Bnok-cxema MeToAUKU KOMMNJIEKCHOrO reogMHamMm-
4eCKOro MOHUTOPUHra

POIHBIX ¥ TEXHOTEHHBIX KaTacTpod [7].

B mHacTosimiee BpemMs B cHCTEMY HaOIIONATEIbHBIX
IIyHKTOB Ha AJIMAaTMHCKOM I'€OJAMHAMHYECKOM TOJHUIOHE
HapsAIy C TPaAULMOHHBIMU T'eOJe3MUYeCKUMH Halmrozae-
HUSIMH BXOJST M METOJBI CITyTHHUKOBOH reone3nu. Kowm-
OMHMpPOBaHME TPAJUIIMOHHBIX HA3€MHBIX U CITyTHUKOBBIX
N3MEPEeHUil MO3BOJSET AOCTATOYHO YCHENIHO peIaTh
3a/la4d ONpPEACIICHUSI COBPEMEHHBIX ABW)KCHUN 3€MHOMU
noepxHocTd (CH3I1). CriyTHUKOBBIE TEXHOJOTHH, OJa-
rozapsi CBoel BBICOKOI NPOU3BOJAMTENHLHOCTH, TTO3BOJIH-
T C BBICOKOH NMEPUOJMIHOCTHIO TONTyYaTh HH(popManuio
0 nedopmanmsx 3eMHON MOBEpXHOCTH Ha 0a3ax oT mep-
BBIX METPOB JI0 HECKOJBKHX JIECATKOB KHJIOMETPOB, UTO
OBUIO 3aTPYAHUTENBHBIM IIPU HCIIOJIB30BAHUH TPaIHIIHU-
OHHBIX METOJIUK U3MEPECHUH.

Tounyto uHbopMaLHio 0 AehopMalHIX 3eMHOH MO-
BEPXHOCTH MOKHO TOJIyYUTH MPSIMBIMH HHCTPYMEHTAIIb-
HBIMH U3MEPEHISIMI Ha 3aJI0’)KEHHBIX MTyHKTaX MOJUTOHA.
IIpn uccienoBaHWM COBPEMEHHBIX [BUXKEHMM 3€MHOMU
MOBEPXHOCTH WX BEPTUKAIBHYIO COCTABISIONIYIO MOTY-
4aroT M0 pe3yJbTaTaM MOBTOPHBIX BHICOKOTOYHBIX HUBE-
mupoBok. Ha Anmartunckom I'/II1 HuBenupoBaHue mpo-
W3BOJMIIOCH IU(POBBIM JIa3epHBIM HUBEIUPOM (HPMEI
Trimble DiNic mrpux-konoBoii peiikoil. IIpenmyme-
CTBOM TaKOll CHCTEMBI SBISETCS MPOCTOTA HU3MEPEHUS,
OTCYTCTBHE TOTPEITHOCTH CUUTHIBAHUS W 3aIMCH, aBTO-
MaTH4YEeCKOE BBIYUCIICHHE BHICOT BO BpeMsI M3MEPEHHS U
perucTpanuy JaHHBIX [8].

Ilo pesympraTam HaOmMIONEHWH NOIy4eH Trpaduk
HAKOIUICHUS! TPEBBIMICHNN 1O NMPOGUIbHOW IMHUK AK-
caii. [lo pe3ynpratam JaHHBIX MOBTOPHOTO HUBEIMPOBA-
HUSl YCTAHOBIIEHBI YCTONYMBBHIE 3aKOHOMEPHOCTU Bpe-
MEHHOT0 X0Jla U3MEHEeHHUs IpeBbleHnid. Hanpumep, amns
CHJIbHBIX 3€MJICTPSACCHUH C MarHutynoi Oosiee 5, yna-
JICHHBIX OT HUBEJIMPHBIX Npoduiei He 6osee yem Ha 200
km, 3a HECKOJBKO JIET 10 3€MJIETPSICCHUSI IIPOUCXOIMUT
HaKJIOH MOBEPXHOCTH B CEBEPHOM HampaBiieHuH; 3a 1-2
TOfia 70 3€MJIETPSICEHHSI HAKJIOH IPEKPAIAeTCs] M MEHSIET
3HaK Ha OoOpaTHBIA. B mepnom HECKONBKHUX JIET Tepen
3eMIIETPSICCHUEM KapTHHBI M3MEHEHUS IMIPEBBIMICHUH II0
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pasHbIM IpodUIIsIM coryiacoBaHsl [9].

HccnenoBanre ropu3oHTANBHBIX JAeOpMaIyii moka-
3aJ10, YTO OHM HOCSIT OJIOKOBBIM XapakTep U 10 3eMIICTpsI-
ceHnii 0OHApYKUBAIOT (HaXKe I YIAJICHHBIX 3eMIICTPS-
CCHHUIT) TOPU30HTAIBHBIE CKATHUS, a TIOCIE - PACTSKEHUS.
I'maBHBIE OCH CXKATHS OPHEHTHUPOBAHBI B KPECT paszio-
MaM, I7i¢ MPOUCXOIMIH 3EMICTPICCHUS MarHUTYJaMU OT
6,1 mo 7,3 GamnoB. BeprukampHble aedopmariy HOCST
KoJieOaTeIbHBIA XapakTep, HO IMPU 3TOM 32 HECKOJIBbKO
JIeT Tepesl CHIBHBIMU 3EMIICTPSICEHUSIMU HaOJII0AaI0TCs
HAaKJIOHBl 3EMHOM TIOBEPXHOCTH B MEPHIUOHAIBHOM
HampaBJIeHUH, KOTOpBIE B TeueHue 1-2 JeT MOTyT u3Me-
HUTH 3HAK.

BeiBOABI.

OxHnpIe okpannbl Pecrrybmmku Kasaxcran npuHamie-
&KaT BBICOKOCEHCMUYHBIM paiioHaMm. COTJIaCHO COBPEMEH-
HBIM TEKTOHO(HM3WYECKHUM IIPEICTABICHHAM, CKIaada-

TOCTh 30HHI cowreHenus [Tamupa u Tars-1lans chopmu-
poBajiach B YCJIOBHSIX CyOMEPHAMOHAIBHOTO CXKATHA 32
cuer commkenus Mumocrano-Ilamupckoii u EBpoasuat-
cKOM miutT. ['MaBHBIM I'yCTO 3aCe€lIeHHBIM T'OpOJOM, pac-
TMIOJIO)KEHHBIM B 9THX CEHCMOOMNACHBIX 00J1acTsIX, SBISET-
csa Anmara - 3aunwmiickoe Anaray. Ha tepputopuu Ka-
3axckoro I'/II1 B paitone Cesepnoro Tsub-1llans B nepu-
on HaOmoxpeHui (1o 1990 r.) HMpoOUCXOAUIM CHIIBHBIC
3eMJIeTpsICeHUs] MarHUTygaMu oT 4 no 7 Oamnos. B mm-
HeifHO-yTIoBo# cetnm Ammatmackoro ['JIIT mpoBoasTcs
HW3MEpEeHUs B HUBEIMPHOH ceTH - okoio 240 km HuBemm-
poBanms | kmacca. DTO MO3BOJMIO Ha OCHOBE aHAIN3a
rpa(uKOB CKOPOCTEH, B TOM YHCIIC W IPOCTPAHCTBEHHO-
BPEMEHHBIX, a TaKXKE IUIAHOBBIX  XapaKTEPHCTHK
(BEKTOpPOB CMEIEHHH, TTIaBHBIX Jedopmanuii) BBISIBUTH
psiI 3aKOHOMEPHBIX CBs3ed nedopManuii ¢ ceHCMUYHO-
CTBIO.
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Magolada igtisodiyot va jamiyatdagi munosabatlarni zamonaviy rivojlanishini inobatga olgan holda, referens koordi-
natalar sistemasini tuzish usullari keltirilgan. Koordinatalar sistemasini tuzishning asosini tashkil etuvchisi zamonaviy
geodezik va Yer suniy yo’ldoshlari orqali bajariladigan o’lchash vositalaridan foydalanishning xususiyatlari bilan
bog’liq texnik sabablar tahlil gilingan. Milliy geodezik koordinatalar sistemasi mamlakat iqtisodiyotining tashkil etuvchi
bir gismi sifatida jahondagi iqtisodiy jarayonlarga integratsiyalashgan va undagi tajribani inobatga olgan holda

rivojlanishi hamda amalga oshirish zarurligi ko rsatilgan.

Tayanch iboralar: geodeziya, kartorafiya, tayanch punkt, geodezik tarmoq, WGS-84, yo ldosh tarmoq, referents

sistema, suniy yo’ldosh.

The article describes ways of constructing a reference coordinate system taking into account the modern development
of the economy and public relations. The technical reasons connected with the specific use of modern means of geodetic
and satellite measurements underlying the construction of a coordinate system are indicated. It is shown that the national
geodetic coordinate system, as an integral part of the country's economy, should develop in the mainstream of the world
integration economic processes and be realized taking into account the accumulated experience.

Key words: geodesy, cartography, strong point, geodetic set, WGS-84, satellite set, referent system, satellite satellites.

Co3nanue BbICOKOA((EKTUBHON ToCyAapCTBEHHOMN
CHUCTEMBI T€0/Ie3UYECKOro O0ECHEeUYCHUs] TEPPUTOPHIA
PV3, npexycmarpuBaromen B T.4. «CO3JaHNE U Pa3BUTHE
BBICOKOTOYHOH T'€OIEHTPHYECKOH CHCTEMBI KOOPAWHAT
PVY3 unTerpupoBaHHoOl ¢ HOBOM MEXIyHApOIHOU 3eMHOMN
onopHoii cuctemoit ITRS (International terrestrial refer-
ence system) Ui OCYIIECTBICHHS T€OAE3NIECKUX U Kap-
Torpadudeckux paboT, oOecredeHus] PEerucTparnuu Ka-
JTACTPOBBIX KapT B OTKPBHITOW KOOPAMHATHOI OCHOBE...»
OCYILECTBJIIETCSI BO MHOTHX CTpaHax MHpa, IpU4IEM He
TOJIBKO «Pa3BUTBIX.

B PVY3 reomesuueckas u Kaprorpaduueckas 1esiTeib-
HOCTh OCYIIECTBIIICTCS Ha peepeHIHON OTCUETHOM OC-
HOBE, IpEACTaBISIOMEeH M3 celdsi pedepeHI-dILTUIICOU T
KpacoBckoro, KOTOpbIii ABISIETCS OTCUETHON MOBEPXHO-
cteio cuctembl CK-42 ¢ T'ocymapcTBeHHOM reoze3nue-
ckoii cetpro (I'T'C) u 'ocynapcTBeHHOH BBEICOTHOH OCHO-
Boii (I'BO) c¢ TocymapcTBeHHOH HHBETUPHOW CETHIO
(bantuiickas cuctema BeIcoT 1977 1.).

B pe3ysbTare COBMECTHOTO YpaBHHUBaHHUS
«KITACCHYECKHX» acTpoHOMO-Teoae3ndeckon cetu (AI'C)
1 u 2 knmaccoB u reoaesndeckoit cetn crymenus (I'CC) 3
n 4 xiaccoB koopamHathl myHKTOB [ T'C cramm cymre-
CTBEHHO TOYHee W moyrydniin koopauaatel CK-95. Onna-
ko CK-95 ornocurensHo CK-42 momydmia 3HaYNTEIhb-
HBIE JIMHEWHBIE W YTJIOBBIE CMEIIEHUS, KOTOPHIE B CHILY
Pa3JIMYHBIX IPUYUH HE MOTYT OBITh BHIP2)KEHBI B TOUHBIX
U KOHEYHBIX BBIPAXEHUSX. DTO W SIBIAETCS NPHUYMHOU
OTCYTCTBHUSI KOHEUHBIX (hOpMyJI (3JIEMEHTOB) TpaHchop-
MupoBanusa Mexay CK-95 u CK-42.

[ToMuMO MEXIyHApOAHBIX, CYIIECTBYIOT HAI[OHAJb-
HBIE CHCTEMBI OTCUETa, Ha3blBa€MBIE B HAIIeH CTpaHe
pedepeHIHBIMA. LIeHTPBI UX IIIUIICONIOB YacTO HE COB-
MeIIeHbl ¢ IeHTpoM Macc 3emun. OHU yCTaHaBIMBAIOT
KBa3WUTE€OLEHTPUIECKHE KoopanHatel. Hampuwmep, B cu-
creMe koopaumHaT 1942 1. Ha pedepeHII-2IUUIICon e
Kpacosckoro (CK-42) rieHTp 2IIUIcona CMeIeH C IeH-
Tpa Macc 3emiu Oosee ueM Ha 155 m.

B Poccum 6e3 mHTErpanuu ¢ 3amagHbIMH CTpaHaMHU
coznana cucrema I13-90 (ITapamerpsr 3emmm 1990 r.).
Cucrema I13-90 3akpennena koopaAUHATaMU TPEX AECAT-
KOB OHNOpHBIX NYyHKTOB Kocmuueckoil reonesnueckoit
cetu Poccun, mpu 3TOM 7 MyHKTOB YCTaHOBJICHBI B AH-

Tapkruae. [lorpenrHocTh B3aUMHOTO MOJIOXKEHUS ITyHK-
TOB IIpU paccTosAHUAX Mexxy HuMHU 10 10 000 km meHee
30 cm. Hayano xoopAuHAT COBMEIIEHO C IIEHTPOM Macc
3emuin ¢ TouHOCThIO Okojio 1 m (bBoiikoB u mp., 1993;
ITapametpsr 3emmu 1990 1.).

IInockue NpsiMOyroJibHbIe KOOPAUHATHI.

B PVY3 ux BBIUHCIAIOT HAa IUIOCKOCTH B MPOEKIUHU
I"aycca-Kprorepa, B apyrux ctpanax - B npoekiuun UTM
(Universal Transverse Mercator), sBIAIOLIEHCS pa3HO-
BUAHOCTBIO npoekiun ['aycca-Kprorepa. UTM koopau-
HATHl UMCHYIOT CEBEPHBIM (X) U BOCTOYHBIM (y) TOJOXKE-
HUsAMH. BocTouHOE mMonokeHne EeHTPATBHOTO MEpUAHa-
Ha 500 000 m. CeBepHOE MONOKEHUE IKBATOpa I 00B-
€KTOB CEBEpHOIo mouymapus paBHO 0, a T 00BEKTOB
toxkHoro noaymapus - 10 000 000 m. Ucnons3yrot mie-
CTUTPaJyCHBIC 30HBI. 30HBI HYMEpPYIOT C 3amajga Ha BO-
cTok unuciaamu oT 1 mo 60, HaunHas oT mepuamnana 180°
3.71. Homep 30HBI yKa3bIBalOT Mepe; BOCTOYHBIM TIOI0XKe-
HueM. JlaHHas cucTeMa mpuMeHsieTcsl B auama3oHe 80°
0.1 - 84° c.m1. Ecnu 06e mpoeknuu OTHECEHB! K OTHOMY
AIUICOUTY, TO cooTBeTcTByromue UTM koopauHaThI
(o cpaBHenuro ¢ koopauHatamu ['aycca-Kprorepa) mpe-
ymensbliensl B 0,9996 paza.

Paccmorpum cucremy xoopaunat CK-42 u mexayHa-
poaHyto cucteMy koopauHat WGS-84.

- CK-42 ucnonssyet natym «IlynkoBo-42», OCHOBBI-
Barorericss Ha auunconne KpacoBckoro, WGS-84 nHa
COOCTBEHHBIN JaTyM, OCHOBBIBAIOIICHCS HA JJUTHIICOUJIC
6mmzkom GRS-80.

- 3onbl B UTM HaumHAIOT HyMEpOBaThCS OT 0OcepBa-
topun B I'puaBmdue, a 30HbI CK-42 oT obcepBaropuu B
ITynkoso.

- IloBepxHOCTh LUNMHAPA, UCTIONB3YyEMasl AJISl pa3Bo-
pOTa «Hape3aHHOTrOo» JIENecTKa IMapa Ha miuockocTs B CK
- 42 xacaercs noBepxHocTH 3emny, a B UTM nepecekaer
Ha paccrostaun 180 km oT oceBoro mepunuana (puc. 1).

Ionepeunyro Ilpoexkuuto MepkaTopa ¢ mapamerpa-
MU, ucnodp3yromumucs B cucreme CK-42, gacto Ha3bl-
BaroT npoeknuei ["aycca-Kprorepa.

Takum oOpaszom, mnpoekius ['aycca-Kprorepa, wuc-
MOJB3YIOMAsICSl B OTEYECTBECHHOH CHCTEME KOOPIHHAT
CK-42 — 370 yacTHBII ciydail paBHOYTOJLHOU IoTieped-
HO-LIMIMHApUYecKor mpoekuun Mepkatopa. To xe ca-
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UeHTRANEHER Mepnanan,
macwrtab pasen 1

uHnHHAap

JeHCTBUSAM, 1O BCEMY MHPY IOCTPOEHBI OKOJIO
4000 nynkroB ITRF (3899 mno cocrosiuto Ha 01
anpens 2010 r.), K KOTOpbIM 0becTieueH OTKPBITHIN
JOCTYTI, @ X KOOPIWHATHI BBIIOKEHBI B VIHTEpHET.
Cetp ITRF sBIsIETCS MOHUTOPHHTOBOM, T.K. KOOP-
nuHatel NyHKTOB ITRF mocTosiHHO yTOuHSsIOTCA
Omaromapst HETPEepPBHIBHBIM HAOIFOJCHHUSM Pa3Iny-
HBIX U3MEPUTENBHBIX CHUCTEM. BbIBOA Kax10il HO-
Boii Bepcun ITRF ocHoBaH Ha 00beANHEHUH KOOP-
nuHAT U ckopoctel neuxenus cranuuid [TRF, pac-
MOJIOKEHHBIX TI0 BCEMY MHPY, IMOJIyYCHHBIX IO

\ 30Ha 6°

UEeHTPansHBIA B 3TOA TOuKe

MEpHAHAH

E 3TOA TO4YKE
MacwTab paseH 1

UHNHHAD

macwrab paseH 1

JAHHBIM HAOJIIOJICHUN PaTHOUHTEPPEPOMETPOB CO
ceepxamuHHON 6a3o#t (PC/Ib) - VLBI (Very Long
Baseline Interferometry), TyHHBIX JIa3epHBIX JaJib-
somepoB (JIUIA) — LLR (Lunar Laser Ranging),
CIYTHHKOBBIX Ja3epHbIX namsHOMepoB (CJII) -
SLR (Satellite laser ranging), GPS (¢ 1991 r.), no-
IUIEPOBCKOI  opOHuTOrpaduIeckodl pagrono3UIH-
OHHOM HMHTETPUPOBAHHOW CIIyTHUKOBOW CHUCTEMBI
(IOPUC) — DORIS (Doppler Orbitography and

L
L

180 xm 180

30Ha 6°

Puc. 1. ConocTtaBneHue cuctemMmbl koopauHat CK-42 n WGS-84

rpo npoekuro UTM.

B Mupe cymiecTByeT TOJIBKO OJJHA TIOJHOLICHHAS MEX-
JYHapoJHas TeOlCHTpUYECKas CUCTeMa KOOpIMHAT -
ITRS, a Taxoke MupoBas reojeszundeckas cucrema WGS -
84 (Toxe reomeHTpuyeckas), NpHHAIIEKamas MUHH-
crepctBy oboponbsl CIIA, npuzHaHHasi B KaueCTBE CTaH-
JIapTHOI HECKOJIBKUMU MEXAYHapOJHBIMU OPraHU3aLIUs-
Mmu. Ilo cocraBy mapamerpo ITRS n WGS-84 npakruue-
CKM WACHTHYHBI, W, KOHEYHO e, SBJISIOTCS CHCTEMaMHu
reo/Ie3NUeckuX rnapameTpoB. Ho mox Takumu Ha3BaHUsI-
MU TIOHMMAFOTCSl ¥ BXOJISIIIME B 3TOT COCTaB NapaMeTpOB
COOCTBEHHO T'€OLIEHTPUIECKNE CUCTEMbI KOOPIMHAT.

ITRS (bonee IIPAaBUIIBHOE Ha3BaHHE
«MexyHapoHast Ha3eMHas OIIOpHas cucTe-
may (International Terrestrial Reference System) Bmecte
¢ MexayHapoaHoii HazemHO#l omopHod ceThto [TRF
(International Terrestrial Reference Frame) cozmansl,
NOAJEP/KUBAIOTCA U Pa3BUBAKOTCS MeXIyHapoIHOH ac-
commanueid reonesun (MAT) - IAG (International Asso-
ciation of Geodesy). I[Ipu atom ITRF sBistercs onHoBpe-
MEHHO M ONOpHOH ceThio u ciayx00i IAG. ITRF pazsu-
BaeTCsl U NOJAEPKUBAETCSA BMeCTe U Hepas3pbiBHO ¢ ITRS.
ITRS/ITRF npusnana Bo BCEM MHpe B KayeCTBE MEKAY-
HapOJHOM OIOPHOM CHCTEMBI JJIsl UCIIONIb30BAHUS B pa3-
JUYHBIX (QyHJAMEHTANBHBIX M NPHUKIAJHBIX 33ja4ax
(du3nka, acTpOHOMHS, TE€OAMHAMHKA, TEOJE3US U TIP.).

IMoanepxxanue u pazsutue ITRS/ITRF Bxoaut B kKoM-
METEHINIO U SIBISIETCS OJHOM W3 TJABHBIX LeENel nes-
TETBHOCTHU eImé oxHou cimy)0bl IAG — MexayHapoIHOM
CITy>OBI BpamieHust 3emsid 1 onopHbIX cuctem (MCB3) -
IERS (International Earth Rotation and Reference Sys-
tems Service). biarogaps COBMECTHBIM MEXIyHapOAHBIM
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Radiopositionning Integrated by Satellite). Bcero
JI0 HACTOSILEro BpeMEeHM OmmyOiuKoBaHbl 11 Bep-
cuit (peanuzanmit) ITRF, naunnas ¢ ITRF88 u 3a-
kaHuuBasg ITRF2005. ITyaxtsr ITRF ects u B Poc-
cun. ITRF sBnseTca 610KOBOI cHCTEMOH U BKIIIO-
YyaeT 6 pPernoHabHBIX ONOPHBIX CEeTeH M, COOTBET-
CTBEHHO, 6 YNPAaBISIONIMX WMH PErHOHAIBHBIX
noaxkoMuccuit IAG, a IMEHHO: pernoHagbHasi OJJKOMUC-
cus o Espone - EUREF (SCl1.3a Regional Reference
Frame Sub-Commission for Europe), pernonansHas moa-
koMuccus 1o FOxunoit u LlentpansHoit Amepuke - SIR-
GAS (Sistema de Referencia Geocentrico para Las
Americas - ucm., SC1.3b South and Central America),
peruoHanbHas moakomuccus no CeBepHOMl Amepuke -
NAREF (SC1.3¢c North America), peruoHajibHast M0IKO-
muccust mo Adpuke - AFREF (SC1.3d Africa), perno-
HallbHasl MOJKOMHCCHUS 1O A3MaTCKO-THXOOKEaHCKOMY
peruony - SCl.3e Asia-Pacific, permoHambpHast momko-
muccust no Axrapkruke - SCAR (Scientific Committee
on Antarctic Research, SC1.3f Antartica). YkazaHHbIe
perrHoHaIbHBIE TTOJKOMUCCHU BXOAAT B [logxomuccuio
IAG no peruonansssM onopHsM cetsim SC1.3, co3nan-
Hyo B 1987 roxgy pemenuem I'enepanbHOM AccamOien
IUGG.

MupoBas reone3nueckas cucreMa WGS-84, sBnssich
MMEHHO BCEMHPHOIi, TeM He MeHee, He SIBIISIETCS KOHed-
HBIM HOCHTEJIEM TE€OLEHTPUYECKUX MapaMeTpoB Uil ca-
mux CIJA. B CHIA 6onee 10 mocneaHux JIET OCYIIECTB-
JSIETCsl U HOAXOAMT K 3aBEPILICHHUIO TPOLECC IIepexoa oT
IeHCcTBOBABIICH MHOro AecatwieTud HarnumoHansHOI
reogesnyeckoii onopHoit cucremsr (National Geodetic
Reference System - NGRS) (ananora Hamied reopesnye-
ckoif cuctemsl CK-42) x HanmonanbHOI NpocTpaHCTBEH-
Hol onopHoii cucreme (National Spatial Reference Sys-
tem — NSRS).

NSRS — nanmonanpHas cuctema koopaunar CIIIA, B
KOTOPOH OMPENENIIOTCS MINPOTa, A0ITr0Ta, BBICOTA, Mac-
mTal, TpaBUTAIMOHHOE TIoJie U opueHTarys. OHa mpe-
Ha3Ha4Y€Ha JUIi yJOBJIETBOPEHUS SKOHOMUYECKHX, COLH-
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AITBHBIX U SKOJIOTHYECKHAX TpeOOBaHMI Ha BCEU TEPPHUTO-
pun CHIA. IIpoxykrer NSRS: reonesmdeckie KoopamHa-
ThI (IIUPOTHI, TOJTOTHI, HIUIUIICOMJATIbHBIE U OPTOMETPH-
YecKue BBICOTHI) B oduuuaibHelx cuctemax CHIA (B
HacTtosiee Bpems B CeBepoaMepHKaHCKOI cucrteme Ko-
opauHat 1983 roma (North American Datum of 1983 -
NAD&83) u CeepoamepukaHckoil cucteme BbICOT 1988
roga (North American Vertical Datum — NAVDSS));
T€ONOTEHINAI; YCKOPEHNE CHIBI TSKECTH; OTKIOHEHHS
OT BepTUKAIN; TeoneHTprudeckne koopauHatsl (X,Y,Z) B
cucreMe WGS-84, monenu, HHCTPYMEHTH B PYKOBOJS-
Y€ TIPUHIUIEL; O(UINaIbHAs HAllMOHATIbHAs Oeperosas
maAs; opoutel GNSS; opueHTanus, Macmrad W mapa-
MeTpbl cBsizu NAD83 u MexayHapOAHBIX Ha3eMHBIX
OTIOPHBIX CHCTEM; a TaKXKe BCs HeoOxomumasi uH(opMa-
LUsE JU1S OTIMCAHUS] KAKMM 00pa3oM 3TH apaMeTpbl MEHsI-
I0TCS C TEUSHHWEM BpeMeHH. TakuM o0pa3om, Mo cBoel
cytu cucrema NSRS Takxe sBisieTcs cucteMoil reoaesu-
YEeCKHUX MapaMeTpoB.

K xommonentam NSRS otHocarcs DexnepanbHas
omnopHas cets (Federal Base Network - FBN), Unterpu-
poBanHas omopHas cets (Cooperative Base Network -
CBN), [oms3oBarenbckas cets crymenus (User Densifi-
cation Network - UDN).

FBN sBisercs o0leHAIMOHAIBHON CETHIO ITOCTOSH-
HO JeMCTBYIOMUX (hyHIAMEHTAIBHBIX CTAHIUH, PacoJIo-
xkeHHBIX uepe3 100 km. FBN obecneunBaer mpocTpaH-
CTBCHHBIM KOHTPOJIb C HaH0OJIee BHICOKOW HA CETO THSIII-
HUHW JIeHb TOYHOCTHIO (95%): 1 cm A MWUPOT U AOJTOT,
2 cm A7 3JUTHIICOMAAIBHOI BBICOTHI, 3 cm U1 OpPTOMET-
puueckoii BeicoThl, 50 mGal mist cuibl TshkecTH, 1 mm B
TOX ISl JIBMDKCHMSI 3€MHOW KOphl. braromapst mHTerpa-
UM TOPU30HTAIBHON 1 BepTuKanbHOU ceteit FBN obec-
MeYMBAET TOYHYIO HABUTAIMIO, KapTorpaupoBaHHE W
ynpasiienue pecypcamu. FBN Bkitoyaer nyHkTel Cetn
MOCTOSTHHO ~ JICWCTBYIOIIMX — pe(epeHIHBIX — CTaHIMH
(Network of Continuously Operating Reference Stations
— CORS), nyHKTBI BBICOKOTOYHOTO TOPH3OHTAIHHOTO
xoHTpois (High Accuracy Horizontal Control), Bricoxo-
TouHBle ropu3oHTansHBIE perniepa (High Accuracy Hori-
zontal Bench Mark). CORS B pamkax FBN obecneunBa-
et manaeiMH HCC crnemyromue BHUIBI ESTEITHHOCTH:
TPEXMEPHOE MO3UIMOHUPOBAHUE, METEOPOJIOTHIO U Teo-
¢dusnyeckne npuioxeHus Ha Bcei tepputopun CIIA n
HECKONBbKUX 3apyOexkHbIX crpaH. CORS obecneunBaer
MOCTOOPAaOOTKY KOOPAWHAT JUISl TOJyYEHUs] TOYHOCTH B
HECKOJIbKO CAaHTUMETPOB 10 oTHOIEHHIO kK NSRS, kak mo
ropusoHTany, Tak ¥ 1no BepTuxkanu. CORS cosgana u
MOJJICPKUBACTCS] MHOTOLICJIEBBIMH COBMECTHBIMHU YCHITH-
SIMH C YJ9aCTHEM NPaBUTEIbCTBEHHBIX, aKaAEMHUECKUX U
YaCTHBIX opraHu3anuil. CalThl yIpaBIIIOTCS HE3aBHCH-
Mo. Kaxxnoe yupeskaeHue nmpeaocTaBiseT CBOH JJaHHBIC B
NGS, u NGS, B cBOIO 04epenb, aHATU3UPYET U PACIPO-
cTpanseT naHHele OecruiatHo. Ilo cocrosHMIO Ha Mai
2010 r. CORS Bxirouana 6onee 1450 crannmii, monaep-
xuBaeMbIx Oosiee 200 paszaMYHBIMU OpraHU3ALMIMH, U
CeTb MPOAOIIKAET PACIIUPSITHCS.

CBN sBnsieTcss BBICOKOTOYHOM CETBIO IIOCTOSHHO
JIeHCTBYIOIUX CTAHLUII, paCIOJIOXKEHHBIX B paguyce 25-

50 km npyr ot npyra Ha Bcer Teppuroprn CoearHEHHBIX
IrtaroB u ux teppuropuil. CBN coxepkuT AONOIHU-
TENbHbIE CTAHIUH, 00ECIIeUnBaloIie 0e30MacHy0 HaBH-
Tanyio BO3AYIIHBIX CYIOB WM paboTaromme B 00JIacTIX
IBIDKeHUs 3eMHoi Kopel. NGS oTBeuaer 3a CBN u oka-
3bIBAE€T IIOMOIIb M KOHCYIBTALMH COTPYIHUYAOIINM
YUPEXKICHUSIM B OCYLIECTBJICHHH IPOCTPAHCTBEHHOTO
KOHTPOJISL B COOTBETCTBUH C NIPUHATHIMU (DeAEpaTbHBIMU
CTaHIApTaMU U TEXHUUYECKHUMHU ycnoBusimMu. Kpome Toro,
NGS uHCTpYKTHpYeT IMOJb30BaTeleil U NperocTaBiser
UM TIpOrpaMMHOE O0ECIeYeHHE [yl MaTeMaTHYecKOi
KOPPEKTHPOBKU CBOMX IaHHBIX, YTOOBI COOTBETCTBOBAThH
HAIlMOHAJIBHON T'e0fe3MYecKOd OCHOBE, MHCTPYKTHUPYET
WU TPEJOoCTaBiIsgeT (GopMarhl Uil BKIIOYEHHUS JaHHBIX
monp3oBareeld B 0asy maHHBIX NGS, pacmpocTpanser
CBN-nmanHbIe 11 00IIECTBEHHOCTH.

UDN mpengocTaBisieT yeIyTH, KOTOphIe o0ecIieunBa-
0T TIPOCTPAHCTBEHHYIO MPUBS3KY AU JOKAIBHBIX HH-
¢pactpykTypHBIX TmpoekToB. UDN-ycayru  cBs3aHBI
"HaomoneHusamu B FBN u CBN B cooTBeTCTBUM CO CTaH-
napramu u cneunduxanusimMu [logkomurera (denepans-
Horo reojaesuyeckoro koutposst (Federal Geodetic Con-
trol Subcommittee - FGCS), Bxomsmiero B cocraB deze-
panmbHOrO KoMuTeTa reorpaduyeckux aaHueix (Federal
Geographic Data Committee - FGDC), oTBeuaroiero 3a
HannonansHylo HMHOPacTpyKTypy MpOCTPaHCTBEHHBIX
nmanabIx (National Spatial Data Infrastructure - NSDI).
[pu nHeobxommmoctn, NGS obecrednBaeT KOHTPOIB
KauecTBa, apXxuBuUpoBaHue U pacnpocTpaHeHue UDN-
nanHbix. Ilepen ormpaskoil nanHeix B NGS, opranu3za-
ISl JIOJDKHA TIPOBEPUTH MX TOYHOCTb, MCIOJIB3YS IIPO-
rpaMMHOe obecrieueHue, nocrasusemoe NGS.

HeoGxoanmo otMetuts, uto nepexox CHIA x NSRS
OT JeiicTBOBaBIIEd MHOro aecarunetuii HanuonanbHOU
reoge3nyeckoil onopHoit cuctembl NGRS emé nponoi-
JKAETCS U MPOXOTUT C NIMPOKHUM IIPUBJICUEHHEM HaydHOMH
1 mpom3BoAcTBeHHOU oOmectBerHocTH CIIA B mocta-
TOYHO OCTPBIX JUCKyccHsiX. OTHUM M3 AMCKYCCHOHHBIX
BOIPOCOB SBIISIETCS UCIIONIb30BaHHE TEepMHUHA
«mpoctpaHcTBeHHas (spatial)» B HasBanmm NSRS, 4ro
0OBSICHIETCS HE «MHUCTHKOI» (KaK 3TO MUIIYT aMEepUKaH-
CKHE CHELHUAINCTHI), a HEOOXOAMMOCTBIO WHTErPHPOBa-
Hust NSRS ¢ NSDI.

Takum 00pazoM, HOBOE TeOEe3MYECKOe MOCTPOCHHE
PVY3, xoropoe npaBunbHee Ha3BaThb [ ocynapcTBEHHOM
MIPOCTPAHCTBEHHON OTOPHOI CHCTeMOW (B JaHHOM CITy-
gae onbIT CIIIA TONbKO TOJOKUTENCH), HEOOXOAUMO, HO
IIPH 3TOM HYXXHO 9ETKO MPOIHUCATh HIEMEHTHI TpaHchop-
MUpPOBaHUSA Mexay cucrtemoi koopauHat CK-42, WGS-
84 na 3akoHOAaTensHOM ypoBHe. IIpu 3Tom cuctema CK-
42 Obna, SBISETCS U JOJDKHA OCTaBaThCS OCHOBOM reo-
JIE3UYECKOro M KapTorpauueckoro oodecredyeHus a0
OKOHYATEeJILHOTO Mepexoaa K HoBoil ['ocymapcTBeHHOI
MIPOCTPAHCTBEHHOM ONOPHOII cucTeMe.

Haunbonee Tounoit u 3ppexkTUBHON TII00aTHHON CITyT-
HUKOBOM Ie0JIe3UIECKON CETBIO ABIAETCS MPAKTUIECKas
peanu3anusi MeXXAyHapOIHOW 36MHOM OIOPHOM CUCTEMBI
koopauHat (International Terrestrial Reference System -
ITRS), naseiBaemast International Terrestrial Reference
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Frame (ITRF). Karamorm koopmmHat myHkTOoB I[TRF
BCJICICTBHE HENPEPHIBHOTO COBEPIICHCTBOBAHMS CETH U
re0IMHAMUYECKHUX TPOIECCOB NEPHOANYECKH OOHOBIISA-
IOTCSL U yKa3bIBaeTCsl UX dIoxa. B Hacrosmee BpeMs Ha
odunmansHOM caiiTe 8 AOCTYIHBI JJISL 3arpy3KH pe3yiib-
tatel B peannzauusax [TRF-94, ITRF-96, ITRF-97, ITRF-
2000, ITRF-2005, ITRF-2008. B mepeune mpuBeEHHI
takke peanuzaunu [TRF-92 u ITRF-93, Ho Ha caiiTe oHH
HEJIOCTYITHBL.

PernonajibHble CIIyTHUKOBbIE CeTH

[IprMepoM pernoHanbHON (MEXTrOCYIapCTBEHHOM,
MEKHAIIMOHATIBHOW) CITyTHUKOBOW CETH SIBIISIETCSI €BPO-
MeNcKas CeThb MOCTOSIHHO AeMcTBYOUMX NYHKTOB EPN
(EUREF Permanent Network). Cetb EPN He sBnsieTcs B
MOJIHOM 00beME KOHTHHEHTAIIbHOM, TaK Kak HE HUMEeT
IIyHKTOB Ha 3HAYUTEIbHOM yacTu EBpOnenckoro KOHTU-
HeHTa - Ha Tepputopuu Poccun, Ykpauns! u benapycuu.
IIpakTnueckas peanusanus EBponeiickoil 3eMHOH omnop-
Hot cucteMbl koopauHaT ETRS89 (European Terrestrial
Reference System), coBmamaromas ¢ ITRS B amoxy
1989.0 u cBs3anHast co cTaOWiIbHOW 4YacThio EBpasmii-
ckoit matpopmsl, - ETRF (European Terrestrial Refer-
ence Frame), ocHOBaHa Ha ITyHKTax €BPOINEICKOH perno-
HanbHOU ceTn EPN.

ITyHKTBI €BPOIEHCKOM PPETHOHAIBHOM
(mexrocynapctBenHoi) cetn EPN mpezacraBisiior co0oit
peaNnn3aInuio mepBoro (BBHICHIETO) YPOBHS Ire01e3MUecKon
CeTH B KOHTHHEHTaJIbHOM I1aHe. EPN coctout u3 Gonee
geM 200 mocrostHHO aAeiicTByronmx ctanuuii [HCC. Ona
co3/laHa M TIOAJIEPKUBAETCS B COOTBETCTBUU C J0OpO-
BOJNIBHBIM  corjameHueM Oomee 100  eBpomelickux
areHTCTB U yHuBepcureroB. DyHkiuoHupoBanue EPN
koopaunupyercs EUREF.

Ha nanuonanmsHoMm ypoBHe EBpomneiickas 3emHas
onopHast cucrema koopauHat ETRS89 peanusyercs cry-
IIEHUEM TeO0JIe3MIEeCKOW CETH OTHOCHTEJFHO ITYHKTOB
EPN, B cooTBeTcTBUU C peKOMeHJauusaMu TexHuueckon
paboueit rpynnsl EUREF -TWG (EUREF Technical
Working Group) u ocaoB IGS (International GNSS Ser-
vice).

OCHOBHBIE PEKOMEHIAINHU TI0 OIPEICIICHHIO KOOPAH-
HAT MYHKTOB HAaIlMOHAJBHBIX I'€OJE3NUECKUX CeTei CBO-
JATCA K CIEIYIOLIEMY:

- s 00paboTKK HAOIIOAEHUH HEOOXOIMMO UCIIOJNb-
30Bath BbIcokoTogHOe 'HCC mporpammHoe obecrieue-
mue tuna Bernese, GAMIT, GIPSY-OASIS, Geodyn,
Geonap, Trimble Total Control u T.1w.;

- ucxonuele myHKTEl EPN BpIOMpatoTcst BeIOMpaTh
TaKUM 00pa3oM, 4TO ObI OHM OXBATHIBAJIN yYACTOK ITyHK-
TOB HALMOHANIBHBIX T€OJE3MIECKUX CETEH CO BCEX CTO-
POH;

- TPOBOJWTH TIOJIEBbIE HM3MEpEHUs He MeHee 3-4
HeJeJIb, UCTOJIb3Ysl NaHHble MyHKTOB EPN;

- mpu o0paboTKe NaHHBIX HAOONEHUH TMOJIydaTh
CBOOO/IHOE pEIICHNE CETH ITyHKTOB;

- KanuOpoBaTh I0JIOXKEeHUE (ha30BOro LIEHTPa aHTEH-
HBI;

- IIpY OKOHYATENIbHOM 00paboTKe AaHHBIX IOJY4aTh
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PEryJIIpU30BaHHOE PEIICHUE OTHOCUTENBHO HCXOIHBIX
nyHkToB EPN;

- TpaHC(HOPMHPOBATH PE3yAbTATHl YpPAaBHUBAHHSI B
ITRF/ETRF na smoxy 2000 r.

[IpumeHeHne AAHHBIX PEKOMEHIALMM MO3BOJIUT 0-
CTHYh TOYHOCTH KOOPAWHAT ITyHKTOB Ha ypoBHEe | mm B
IUTaHe ¥ 3 mm B BBICOTE OTHOCUTENBHO IMyHKTOB EPN.

[Ipu 3TOM CTPYKTYypa reo1e3nYeCKOil CETU U TEXHOJIO-
T'Hsl IOCTPOEHUS CUCTEMBI KOOP/ANHAT JTOJDKHBI OBITH OpH-
EHTUPOBAHBl HA COXpPaHEHHE MTOTEHIIMAJIa Te0Ie3HIECKUX
1 KapTorpaMuecKux JaHHbBIX, CO3/IaHHBIX K HACTOSIIEMY
BPEMCHHN Ha OCHOBEC TpaJAWIIMOHHBIX METOJ0OB U B pPa3HbIX
cucTeMax KOOpJIMHAT.

OO0me3eMHbIe 1 HAIIMOHAJIbHBIE TeOLlEHTPHYeCKHUE
CHCTEeMBbI KOOPAMHAT

[Ipormecc mOCTpoeHUS CUCTEMBI KOOPAWHAT Ha COBpE-
MEHHOM HCTOPUYECKOM JTale Pa3BUTHSI MHPOBOH SKOHO-
MHUKH ¥ OOIIECTBEHHBIX OTHOUICHUH HE MOXET YCIICIIHO
pa3BUBaTHCA U3OJHPOBAHHO B MpeAeax OTIEIBHBIX Ioc-
yAapcTB.

2T0 00yCIOBIICHO:

- BO-TICPBBIX, TEXHUYCCKUMHU TMPpUYUHAMU YUCTO I'€O-
JIE3UYECKOT0 XapaKkTepa, CBSI3aHHBIMH CO CHEUU(HKOi
COBPEMEHHBIX CPCIACTB I'€OJACZNMYCCKUX U aCTPOHOMUYEC-
CKUX H3MEpEeHHH, JIeKAIIUX B OCHOBE MOCTPOCHHUS CH-
CTeM KOOPJWHAT;

- BO-BTOPBIX, HAITMOHAIFHAS CHCTEMa T'€0JIe3MICCKIX
KOOpJAMHAT, KaK COCTaBHAas YacTh 3KOHOMHKH CTPaHBI
BOJIFHO WJIM HEBOJBHO JIOJDKHA OBITH B pycIie 00mIeMupo-
BBIX HHTETPAIIHOHHBIX 3KOHOMUYECKUX MTPOIECCOB.

[TosToMy, mpu pa3paboTKe TEXHOJOTHH HOCTPOCHUS
00BETMHEHHOW TEOIEHTPUYECKOH CHUCTEMBI KOOPAWHAT
JIOJDKEH OBITh M3y4YeH M YYTEH MHUPOBOW OIBIT CO3AAHUS
COBPEMEHHBIX TCOLCHTPUICCKUX CUCTEM KOOpAMWHAT.

Bce coBpeMeHHBIE peanu3aliy 00Ie3eMHbBIX I'€OIeH-
Tpuueckux cucteM koopanHat WGS-84, ITRF, 113-90.02
U JIp. OCHOBaHbl Ha OJHOW M TOM € MEXIyHapOJHOMH
3eMHOM  omopHoM  cucremMe  koopauHar  ITRS
(International Terrestrial Reference System). I[Tpunrmms!
OpPHEHTALMM TaKOW CHCTEMBI KOOPIMHAT B TeJe 3eMIH
orpeziesieHsl MexXayHapoaHO! ciyx00ii BparieHus 3em-
m MCB3 (IERS)

- International Earth Rotation and Reference Systems
Service) m MexayHapoaHOH accoluale Teoe3nn
MAT (IAG - International Association of Geodesy), sB-
JIAIONIecs OHOM M3 ceMu accouuanuii MexayHapoaHo-
ro0 TEOJE3MUeCKOTo U reodusuveckoro corwsza MITC
(IUGG - International Union of Geodesy and Geophys-
ics). Poccuiickas denepanys sBaseTcsl JEHCTBUTEIBHBIM
anesom MI'TC (IUGG) u MAT (IAG).

MexnynapoaHass HeGecHasi ONOpHasl cUCTeMa KOOop-
muHat ICRS (International Celestial Reference System) u
MEXAyHapo/Hasi 3eMHasi ONOpHas CHCTeMa KOOpAMHAT
ITRS (International Terrestrial Reference System) ompe-
JIeTICHBl TOKyMEHTaMU MeXIyHapOoJHOW CITy:k00i Bpa-
mennst 3emun - MCB3 (International Earth Rotation 12
13 and Reference Systems Service - IERS).

[IpakTudeckue peanu3aliii MeXAyHapOIaHOUW Hebec-



MARKSHEYDERLIK ISHI / MAPKIIEHJIEPCKOE JIEJIO ot

HOM onopHo# cucteMsl koopauHaT ICRS u mexayHnapoa-
HOW 3eMHOI omopHoi cuctemsl koopaunHat ITRS HocaT
HaszBanms International Celestial Reference Frame (ICRF)
u International Terrestrial Reference Frame (ITRF) sBs-
FOTCSI OTTIOPHBIMH (MCXOTHBIMH) STaJIOHAMH IITKAJ HAIpaB-
JICHUH B MPOCTPAHCTBE, MECTONOJOKEHNUS (TIO3UINH) Ha
3emie, BEKTOPOB CKOPOCTH M YCKOPEHHS OTHOCHTEIBHO
3eMin B BHUJIE COBOKYIMHOCTH IIPOCTPAHCTBEHHBIX peEIle-

YK 528.721.221.6:528.8.042

poB - craHuuii, npencrasneHHsx B ICRF ¢ npunucanHsl-
MU YTIJIOBBIMH KOOPAMHATaMH HAIlPaBJICHUHA Ha KBa3apbl
U Jpyrue yIOAJCHHBIE NCTOYHWKH PaJHOU3IYyYCHHS, a B
ITRF - ¢ npunucaHHBIMH JEKAPTOBBIMH KOOpIMHATAMH
X, Y, Z.

ITRF - nanbonee TogHast HA JaHHBIIT MOMEHT MIPaKTH-
yecKas pealu3alus MEeXAyHapoAHONH 3€MHOM ONOpHOM
CHCTEMBI KOOPIMHAT UCIIOIb3yeMasl HbIHE.

© KwaHosckas A.B., OxotuH A.J1. 2018 r.

MOBWUJIbHOE JIASEPHOE CKAHUPOBAHMUE NPU
NMOMOLLU PYHHOI'O NA3EPHOI'O CKAHEPA ZEB-1

Kmanosckas A.B.
COTPYAHHUK HAYYHO-
HCCJIeI0BaATeIbCKOM YacTH
kaeapol «Mapkiueiigepckoe
neiao u reoaesus» ®I'bOY BO
HUPHUTY

Oxorun A.JL
3aBenywommii kageapoii
«Mapkiueiizepckoe 1e10 U
reogesusn» ®I'OY BO
UPHUTY, a.1.H., npod.

Magqolada iqtisodiyot va jamiyatdagi munosabatlarni zamonaviy rivojlanishini inobatga olgan holda, referens
koordinatalar sistemasini tuzish usullari keltirilgan. Koordinatalar sistemasini tuzishning asosini tashkil etuvchisi zamo-
naviy geodezik va Yer suniy yo ldoshlari orqali bajariladigan o’lchash vositalaridan foydalanishning xususiyatlari bilan
bog’liq texnik sabablar tahlil gilingan. Milliy geodezik koordinatalar sistemasi mamlakat iqtisodiyotining tashkil etuvchi
bir gismi sifatida jahondagi iqtisodiy jarayonlarga integratsiyalashgan va undagi tajribani inobatga olgan holda
rivojlanishi hamda amalga oshirish zarurligi ko ‘rsatilgan.

Tayanch iboralar: geodeziya, kartorafiya, tayanch punkt, geodezik tarmoq, WGS-84, yo’ldosh tarmogq, referents
sistema, suniy yo’ldosh.

The article describes ways of constructing a reference coordinate system taking into account the modern development
of the economy and public relations. The technical reasons connected with the specific use of modern means of geodetic
and satellite measurements underlying the construction of a coordinate system are indicated. It is shown that the national
geodetic coordinate system, as an integral part of the country's economy, should develop in the mainstream of the world
integration economic processes and be realized taking into account the accumulated experience.

Key words: geodesy, cartography, strong point, geodetic set, WGS-84, satellite set, referent system, satellite satellites.

JlazepHOE CKAaHHMPOBAHHE CTaJO PEBOJIOIHOHHBIM
METOJIOM JUIsSi BBITIOJHEHUS MHOTHX 3alla4 MapKIIene-
puu u reonesnu [1].

Hcnonp30BaHe 3TOr0 METO/[a yIallaeTCsi ¢ KaIbIM
JHeM. BO3MOXXHOCTH NPUMEHEHHS! COBPEMEHHBIX CKaHe-
POB BEIHMKH M TO3BOJSIOT aBTOMAaTH3MPOBATh MHOTHE

MIPOIIECCHI, B TOM YHCJIE BBIMOJHATH TaKW€ BBICOKOTOY-
HBIE pabOTHl KAK MOHHTOPHHT 32 CIOKHBIMU TEXHOJIOTH-
YECKMMHU KOHCTPYKUHUSAMH M MPO(QUIMPOBAHUE MAXTHBIX
CTBOJIOB, BBIMIOJIHEHUE OPHUEHTUPHO-COEAUHUTENBHBIX
CBEMOK [2].

Ceiiyac 0IHOI W3 OCHOBHBIX TEXHOJOTMUECKHX 3a-

I'opHblii BecTHUK Y30ekucTana Ne 2 (73) 2018  j4



Puc. 1. Mo6unbHbIN nasepHbi ckaHep ZEB 1

Jiad, KOTOPYIO MpECIeNy0T MPOU3BOAUTENN CKaHEPHBIX
CHCTEM, SIBIIICTCS MX COBEPIICHCTBOBaHHE (OOJIETYCHHE
MIPOU3BOJICTBA CKAHUPOBAHUS, YBEIWYEHHE MOOWIBHO-
CTH, YIIPOIIECHHUE MPoIecca OCTOOPAOOTKH U T.11.).

Peur B nmaHHOW cTaThe mHOHAET 00 HCCIETOBAHUU
TOYHOCTH JaHHBIX, IOJy4aeMbIX co ckaHepa ZEB 1, u
BO3MO>KHOCTEH €ro NPUMEHEHHUS.

OOBIUHBIN TPOLIECC CKAHUPOBAHHS BKIIIOYAET B ce0s
psA omepanuii, TAKMX Kak BBITOJHEHHWE YCTAHOBKH CKa-
HEpa Ha IITAaTUB HAa KaXKJOM CKaH MO3UIHMHU. JTO OCY-
IIECTBISIETCSl M3-32 HEJOCTYITHOCTH BCell HEOOXOoIuMON
TUTOIIAH JJIsl IpUOOpa, ero TEXHUUECKUX 0COOCHHOCTEH
WA €CTECTBEHHBIX MPETPaJl MECTHOCTH.

Kpome Toro, HeoOX0AMMO OCYIIECTBISTH MPHBSI3KY
KaX10#l mo3uiuu ckaHupoBaHus npu nomonm GPS, Tta-
XeoMeTpa U APYIUMH BO3MOKHBIMH IPUOOpaMu.

3D LASERMAPPING — 6putanckas ¢pupma, siBISIO-
masics OJHUM W3 MHPOBBIX JIUAECPOB, MPEIOCTABIISIOMINX
Jla3epHBIE CKAHMPYIOMIME TEXHOJIOTHH IO BCEMY MHDY,
HO cBsi3u ¢ Poccueit ctanm HanmakuBaThes TOJIBKO ¢ 2014
r. OcoOblii MHTEepec BbI3BaJa YHHKaIbHas pa3paboTka
($upMBI — pydHOIt MOOMIIBHBIN Na3epHblid ckanep ZEB 1,
MIO3BOJIIOIIMI TOTydaTh TPEXMEPHOE O0JaKo TOYEK Mo
X0y MepeMEeNLIeHUs ONepaTopa.

Kommnekranus ZEB 1 — pyyHOro MoOHIBHOTO Ja-
3epHOTO CKaHepa MPEeACTaBIsIeT CO00 PyUKy C IOABHIK-
HOH CKaHMpYIOIIEH TOJIOBKOM M MHEpLUAIbHOW CHUCTE-
MO, THTaroIee W 3alOMHUHAONIEe yCTPOHCTBO, yKOM-

Puc. 3. O6nako To4ek co ckaHepa ZEB 1, TennoBo# y3en
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Puc. 2. O6nako To4ek, nony4yeHHoe co ckaHepa ZEB 1

IUIEKTOBaHHOE B Buae oaHoro 6ioxka ¢ USB BeIxomom
(puc. 1).

TexHu4eckHe XapaKTepUMCTHKHU yCTpolicTBa:

¢ CkopocTb nony4eHus naHHbIX - 43,400 Touek B s;

¢ Kiracc 6ezomacHocTH nmasepa - 1;

¢ Max paccrosaEe 10 00BeKTOB - 30 m;

¢ Min paccrostHue 10 00beKTOB - 40 m;

¢ Pamuyc ckanuposanwust 270 rpan.;

0 Bec - 665 g;

¢ Pazmepsr - 60x60x360 mm;

['maBHBIE OCOOCHHOCTH CKaHepa 3aKIIOYar0TCS B €ro
KOMIIAKTHOCTHU U JIETKOCTH, IPOCTOTE OCBOCHUS, a TAKXKe
BO3MOKHOCTSIX TIPOU3BOAUTE OBICTPOE CKaHHMPOBAHHUE IO
XOAy TepeIBKEHUS OIepaTopa ¢ 3aXBaTOM MaloJ0-
CTYITHBIX MECT.

Kpome toro, ckanepy He HyxxHa GPS npusszka, uro
MO3BOJISIET BBIMOJHITE ChEMKH B 3aKPBITBHIX MPOCTPAH-
CTBAaX, JIECHBIX YrOAbSX M TOPHBIX BhIpabOTKax, rae 1o-
CTYI K OTKpHITOMY HeOy orpanuueH. X0/ ¥ TeXHOJIOTHS
CKaHMPOBAHUSI UMEIOT HEKOTOPbIE OCOOEHHOCTH, BBIINOJI-
HEHHE KOTOPBIX 0053aTeNIbHO ISl MOJTYUeHHs] HA/Ie)KHBIX
pe3ynbraTtoB (meTyieoOpa3Hasi TpaeKTopus, HEO0OX0Iu-
MOCTb HAJINYHUSI XapaKTepHbIX 00BEKTOB MECTHOCTH, CO-
OJsfoieHre MOHOTOHHOCTH KaudaHMsl CKaHUPYIOUEH Tro-
JIOBKH, YMEpEHHas CKOPOCTh JBIKCHMs omeparopa M
T.10.).

O06paboTKka CKaHUPOBAHMS ITOJHOCTHIO aBTOMAaTH3H-
pOBaHa M TPOM3BOJUTCS B CIICHHAIN3UPOBAHHOM IIPO-

Puc. 4. O6nako Touek co ckaHepa ZEB 1, 3a6ou kapbepa



Puc. 5. Obnako Touyek co ckaHepa ZEB 1, oto6paxeHue o6b-
€KTOB MeCTHOCTU

rpaMMHOM 00€CTIEYECHHH.

OxcnepuMeHT Ne 1 — CKaHMpPOBaHUE JIBYXITaXKHOTO
3naHus (puc. 2).

B pesynpTate ckaHHpOBaHHS ABYXITaKHOI'O 3HAaHUS
OBIJIO BBISIBIEHO, YTO HAa KAa4eCTBO OOJaKa TOUYEK HMEET
CHWJIBHOE BIMSHHE HAJIMYHME Pa3HOOOpa3HBIX OOBEKTOB B
BBITSIHYTOM KOPHJIOpE.

Tak, Hampumep, JUIMHHBIN Kopuaop 0e3 xapakrtep-
HBIX OOBEKTOB B HEM BOCIIPHHUMAJICS CKaHEPOM C OO0JIb-
IIAMH OIIMOKaMH M pa3BopoTamu. Takxke O0JIbIIoe BIIHS-
HHE Ha KayecTBO OKa3bIBaJ CKOPOCTH ONEpaTopa U ero
TPAEKTOPUS JIBIKCHNUS.

Kpome Toro, n3 pucyHka BUIHO, YTO paclpeieieHue
TOYEK UMEET NAyTHHOOOPA3HBIH XapakTep, Ha YTO BIMSET
KayaHMe CKaHepa BO BpeMs IBIDKECHUS.

OxcnepuMeHT Ne 2 — ckaHUPOBaHKE TEIUIOBOTO y3J1a.
OmnpezeneHre BO3MOXKHOCTEH CKaHepa Ha IpeaMeT 3a-
xBaTa TpyO, kabeneir u conpspkeHuit (puc. 3). Ckarupo-
BaHHE TEIUIOMyHKTA II0KAa3aJ0, YTO MayTHHOOOpPAa3HBINA
XapakTep pacrpeelIeHUs] TOUEK SBISICTCS JTOTIONHUTEINb-
HBIM HETaTUBHBIM (DaKTOPOM IIPU OTOOPa’KEHHUHU CIIOKHO-
COCTaBHBIX KOHCTPYKIMH N KOMMYHHKAIHH.

Okcnepument Ne 3 — ckaHupoBaHue 3a00s1 Kapbepa.
OmnpeneneHne BO3MOXKHOCTH 3aXBaTa MOPObI (pHc. 4).

KavecTBo 3axBaTta TOpHOW HOPOABI 3aBUCHUT OT €€
BIIAXKHOCTH, YTO XapaKTepPHO M JUIL APYTHUX CKaHUPYIO-
IIAX CHCTEM.

OkcriepumeHT Ne 4 — ompeneneHue BO3MOXHOCTEH

Puc. 6. O6nako Touyek co ckaHepa ZEB 1, oTto6paxeHue cTBO-
0B AepeBbLEB

3axBaTa MECTHOCTH C 00BEKTaMH (JIepeBbsl, COOPYNKEHHUS,
3abop, JIDII u .1.) (puc. 5, 6).

[IpoBeneHo uccienoBaHUE CKaHEpa HOBOI'O Kiacca
ZEB 1 Ha BO3MOXHOCTH €TI0 HCIOJb30BaHUS U BBIABIC-
HHSI Ka4eCTBa OTOOpPaKEHHsI Pa3IMYHBIX OOBEKTOB U aB-
TOMAaTHU3UPOBAHHOI 00pPabOTKH.

BusyanabHO MOXHO CyIUTh, YTO TIOJIyYEHHbIE AaH-
HbI€ YKa3bIBAIOT Ha TO, YTO CKaHEp JaeT LIyM, pa3opachl-
BaeT TOYKH IO ONpPEAENEHHOH TPaeKTOPHH, HANpPSIMYIO
3aBUCHUT OT IBIXXCHHH omeparopa, MMEeT HEraTHBHOE
BIIMSHUE OT JABIXKYIIUXCS OOBEKTOB B 30HE CKAaHMPOBa-
Hust. TpeOyer coOoeHNs YeTKOH 1ociIeJ0BaTeIbHOCTH
IEUCTBUIL.

Takum 00pa3oM, 3(PQPEKTHBHOCTE TPUOOP MOXKET
NPUHECTH, COTJIACHO MHCTPYKUMH MO TIPOU3BOJCTBY
MapKIIeHIepCKUX padoT, TOJLKO MPH BBINOJIHEHHH pa-
00T, HEe TPeOYIOIIMX BBHICOKOW TOYHOCTH BBITIOJHEHHUS.
Tak >xe, W3 MPOBEICHHOIO HCCIIEOBAHUS BHIHO, YTO
JIAaHHBIN CKaHep Hy)XJaeTcs B JONOJHHUTEILHOM YCOBEp-
IIEHCTBOBAHUU U IOPaOOTKeE.

Tem He MeHee, Takie 0COOCHHOCTH YCTPOWCTBA Kak
KOMITaKTHOCTh ¥ aBTOMaTHU3UpOBaHHas oOpaboTka maH-
HBIX SIBISIOTCS €r0 OCHOBHBIMH IPEUMYILECTBAMH, H
TEXHOJIOTHSI PYYHOTO MOOMIIBHOTO JIA3€pPHOTO CKaHHPO-
BaHMS CO BPEMEHEM TOJIBKO NMPHOOpeTaeT Bce OOJIBIIUIMA
MHTEPEC CO CTOPOHBI MOJb30BaTENel U pa3paboTYHKOB,
YTO JaeT MPEINOChUIKY Ha TO, YTO JaHHAS TEeXHOJIOTHS
MPOJIOSDKUT PAa3BUBATHCS U COBEPIIEHCTBOBATHCS.

Bu6bnuozpaghuyeckuli cnucok
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PELUEHME MAPKLIENOEPCKNX 3AAAY C NOMOLUbIO
BECIMUITOTHBLIX NETATEJIbHbIX AMNMAPATOB MNPU
OTKPbITOM CIMMOCOBE PA3PABOTKU
MECTOPOXOEHWIN NONE3HbIX NCKOMNAEMbIX

Oxynos LI.P.

acnimpant Mpkyrckoro
HALMOHAJIBHOIO UCCJIE]0BATE/ILCKOIO
TeXHHYECKOr0 YHUBEpCUTeTa

Magola, foydali qazilma konlarini ochiq usulda qazib ishlab olishda masofaviy zondlash usullarini qo'llash va keng
tadbiq qilishga bag'ishlangan. Tadqiqot uchun zamonaviy boshqaruvchisiz uchish vositalari va sirtlarni 3D modellash

imkoniyatlari va ularni samarali qo’llash usullari keltirilgan.

Tayanch iboralar: boshqaruvchisiz uchish apparati, masofaviy zondlash, ragamli modellar.

The article is devoted to the review of modern methods of the mineral deposits used when developing. Possibilities of
modern unmanned aerial vehicles for shooting and three-dimensional modeling of surfaces are described.
Key words: unmanned flying apparatus, efficiency, relevance, digital terrain model, minimization of costs.

Mapxkieiinepckas ciryx0a SBISETCS OJHUM U3 BaX-
HBIX 3B€HHEB TOPHOAOOBIBAIOIIETO MPEANPUATHSA, KaK Ha
CTaJluu MPOCKTUPOBAaHUsA, TaK U BO BPEMS IKCILUTyaTalluu.
Mapkieiiiepckoe obecredeHne TOPHBIX pPaboT mpen-
CTaBJIsIeT M3 cedsl mpoliece MOJIyYSHUs] MapKIIeHIepCKOM
TEOMETPUYECKOH OCHOBBI M BEJICHHE TOPHO-TpauIecKoit
JIOKyMEHTAaIlM1, HEOOXOIUMOM IS peleHus psiaa WHKe-
HEpHO-TIPOM3BOJCTBEHHBIX 3agad. KauecTBo paboOTHI
MapkKIeiiiepa BIMsIET Ha ypOBEHb 0E30TIacCHOCTH IIepCco-
Hajla, 3aJIeiCTBOBAaHHOTO B JOOBIYE TOJIE3HBIX HCKOIIae-
MBIX, @ TaK’Ke Ha ONEPaTHBHOCTH PabOTHI TOPHOI00BIBA-
IoHiero npeanpustus B nenoMm. Ciaegyer oTMETUTb, UTO
MPOBOJIUTE MapKIIeiIepcKue padoThl HMMEIOT MPaBo
TOJBKO CHELUUAIM3UPOBaHHbBIE KOMITAHWH, KOTOpBIE I10-
JYYWIM COOTBETCTBYIOIIYIO JIMIICH3WIO W PAacCIOIararoT
COOTBETCTBYIOIIECH MaTeprUaIbHO-TEXHUIECKOH 0a30i.

OcyIecTBIeHIEe MAPKIIEHIePCKOi padoThI - TpoIiece
JIOCTAaTOYHO TPYIOEMKHii, TpeOyIoNuii BEICOKOKBAIH(HU-
IMPOBAHHBIX KaIPOB, HJOPOTOCTOSIIETO0 00OPYIOBAHUS U
CTIEUAIN3UPOBAHHOTO  MPOTPAMMHOTO  OOECIICUCHUS
(I10).

OnHOM M3 TJIaBHBIX 33724 MapKIICHIEPCKON CITyXObI
IpU 0OCITY’)KMBAaHUU OTKPBITHIX MECTOPOXKICHUH I0JIe3-
HBIX MCKOMAEeMbIX OCTaeTCd ChEMKa Kapbepa, LENbI0 KO-
TOPOH SIBISICTCS MOJTydeHHe LM(PPOBOI MOJEIN MECTHO-
¢ty 1 upoBOr Moeu penbeda.

[ITpokoe mpuMEHEHHE MPU CHEMKE Kapbepa MOIydH-
J¥ METOABI AWCTAHIIMOHHOTO 30HIUPOBAHHSA 3EMIIH, Ta-

KUe Kak a’poOoTOChEMKa, B YACTHOCTH, CheMKa Oecru-
JIOTHBIMHU JieTaTenbHbiMU anmnaparamu (BITJIA).

Y MHOTHX BO3HUKAaeT BOMPOC: «3a4eM HCIIOIb30BaTh
Metoauky BITJIA mpu BEIIONHEHWH TOMOTpa(UISCKIX
CHEMOK OONBIIMX TUTOMIANEH, KOTrIa HI3KOOPOUTAIBHEII
CIIyTHUK CHHMET B COTHH pa3 OoJibllle U BO MHOTO a3
obicTpee?». Ha ceromHsAIHNi MOMEHT TEXHOJIOTHH CITyT-
HUKOBOW CHhEMKHM HaxXOJATCA Ha CcTajuu JOpadboTok. Mc-
MOJIb30BaTh JaHHBIE, MOJIYYCHHBIE ITyTEM KOCMHUYECKOTO
30HAWPOBAHUS NPH TOCTPOSHHH NH(POBOH MOIENh
mectHocTH (IIMM), HEBO3MOXKHO M3-3a HEIOCTATOYHOMN
To4HOCTH [1].

HawnbGonee 3¢(heKTHBHBIM M 3KOHOMUYHBIM U3 METO-
JIOB SBJISIETCS OOJIET TOPHOTO M 3€MENFHOT0 OTBOJA IPH
niomouu BITJIA, cOopku nudpoBoit Mojenn MeCTHOCTH,
(dopMHpoBaHHME MapKIICHAEPCKOro IUIaHa  ydacTKa
(xapwepa). Kaskapiid mpou3BOANTENb TAHHOW TEXHOJIOTHH
Mpe/ularaeT «HOBOE peEIIeHHE». DTO PElIeHHE AOJKHO
YOPOCTUTH TOCTABICHHBIE 3aJa4l Iepell UHKEHEPOM 3a
CY4ET MOBBINICHUS NPOU3BOAUTEIILHOCTH ChEMKU KpYI-
HBIX TUTOIIAeH, MUHUMH3HPOBATh 3aTPaThl U MPEIOCTa-
BHUTH BBICOKYIO TOYHOCTB, MCTIONB3YS IIOJyYEHHBIE TaH-
HBIE TIPY MOAEIHPOBAHNH.

ITo pesymbratam monéra BIIJIA MOXHO MOIyYUTH
eme Oonee MOAPOOHYIO CXeMy TOPHOTO OTBOJIA C TIPHIIe-
TarollUM 3€MENIbHBIM OTBOAOM, TPEXMEPHYIO IOBEPX-
HOCTb JJIS1 TToJicyeTa 00beMa 1 OpToOTOILIaHa.

OTOT cHOCOO MO3BOJISIET COKPATHTh BPEMS ITOJICBBIX
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Puc. 1. UcxoaHble CHUMKK, Nony4YeHHble B pe3ynbTaTe Bbl-
nonHeHus asapodgoTocbLeMKn

paboT 1m0 omHOro JHS Ha Kapbepax S=150-170 ga. dop-
MHUPOBaHHE TEXHUYECKOTO OTYETa, OTPHCOBKA MapKIIei-
JIEPCKOTO IUIaHa Ha BECh OOBEKT 3aHUMAET €IIe OKOJIO 2-
5 mHeH.

Crémka xapbepa ¢ momomsio BITJIA cocrout u3 He-
CKOJIBKHX 3TaIlOB:

- IOJrOTOBUTEIbHBIC PaOOTHI;

- BBIIIOJIHEHHUE MOJIETOB;

- 00paboTKa M aHaJIM3 MOJTYYEHHBIX JaHHBIX.

[MoaroroBuTenbHbIe pabOTHI COCTOSIT M3 CO3JAHUS U
NIPUBSI3KM ONO3HABATENLHBIX 3HAKOB Ha 3€MHOI MOBEPX-
HOCTH y4acTka chbEMKH. OINO3HaBaTENbHBIH 3HAK MMeEET
MPOCTYI0 KPECTOOOpa3Hyr KOHCTPYKIIMIO, pa3Mmephl €€
3aBHUCAT OT BBICOTHI NoJi€Ta BITJIA. I{BeT u pa3meps! omo-
3HABAaTEJIFHOTO 3HAKa OIPEAEIAIOTCS OT PaCIONOKCHUS
MECTHOCTH M BBICOTHI TOJIeTa. B TaHHOM citydae MOXKHO
UCTIONB30BaTh JIOCKY (mepekpecrtue). [To Bcemy nepumer-
Py TpPaHHUIl ChEMKH OIO3HaBaTeJIbHbIE 3HAKW HAJ0 pac-
CTaBJIATh TaK, YTOOBI MX MOKPBITHE OBLIIO PABHOMEPHBIM.
KoopauHupoBaHue OIMO3HABaTENbHBIX 3HAKOB MOXKHO
BBINOJIHUTH ¢ ToMontsio GPS o6opynosanus. [2]

Iepen 3amyckom BITJIA B uHTepdeiice HazeMHOU
craniu ynpasnenus (HCY) 3agarotcst 061acTh ChEMKH,
TpeOyeMble 3Ha4eHUs! IPOJOJIIFHOTO U IMONEPEYHOro Ie-
PEKpBITHS M BBICOTA IOJIETA, OT KOTOPOIl 3aBUCHUT IIPO-
CTPaHCTBEHHOE pa3pelleHHe CHUMKOB. [lo yka3zaHHBIM
napamerpam HCY aBTomMarmuecku coO3MaeT MapIpyT,
cienyst mo koropomy BITJIA cosepmaer aspodoTochEm-
Ky ¢ ¢uKcanyeld KoopauHaT KaxI0i Touku ¢ororpadu-
poBanus. [lo pesynbraraM chbEMKH MOXHO IOJYYHUTH JIO
300-400 dororpaduit momamu 1,5 km’ ¢ Beicots 200 m
3a 30 min nonéra (puc. 1).

g momyuenus pe3ynsTaToB (OTOCHEMKH 00ecTIedn-
BaeTcss 00paboTka IMUPPOBBIX CHUMKOB B CHEIMAITBHBIX
nporpammax, Takux kak AgisoftPhotoScan, Photomod,
KOTOpBIE CYIIECTBEHHO YIPOCTAT Ipolecc o0paboTku
HCXOJHBIX MaTEPUAIOB aBTOMATU3UPOBAHHO (puc. 2).

Omnpenenstorcss CBA3YIOLIME TOYKM Ha COCEIHHUX
CHMMKaX M ypaBHUBAIOTCS M0 YKa3aHHBIM ONOPHBIM TOY-
kam. [lajee nosyueHHbIE JaHHbBIC 3aKUABIBAIOTCS B JIPY-
rue nporpaMmsl (Harnpumep, Lenta, AutoCadCivil 3D).

OTueTanBoCTh OPTO(OTOIUIAHA U JETAIBHOCTD IIOT-

Puc. 2. PesynbTaTtbl 06paboTkum AaHHbIX B Mporpamme
AgisoftPhotoscan

HOTO 00JIaKa TOYEK JaeT BO3MOXKHOCTH HCIIOJIb30BAHUS
MOJIYYEHHBIX MaTEpUaIOB HE TOJbKO MApKIIEHAEPCKOM,
HO Y TCOJIOTHYCCKOU CITYKOOH.

Opro¢oToriad ¢ BBICOKAM pa3pelieHHeM IO3BOJIUT
TOYHO U ONIEPATUBHO BBISBIISITH ONACHBIC 30HBI HA OOpTax
1 BOJIM3HU KaphepoB.

OprodoTorian, MOAydYeHHbIH ¢ mnomompio BITJIA
(undpoBoit Tonorpaduyeckuil miaH), sBISAETCS OCHOBOM
U1 oOpPMIICHHST OTYETHON JOKyMEHTAlUH, HEOOXOIH-
MOH JUTSl TEXHOJIOTHIECKUX CIIy’K0 TOPHOTO TPEIIPHUITUS

[Tnansl u pa3pessl, 0hOPMIICHHBIE B COOTBETCTBUH C
YCIIOBHBIMH OOO3HAYCHMSAMH Ha OyMakKHOM HOCHTEINE,
BEKTOpHU3yIoTCs 1o opTtodoToruiany u LIMM (mmdposas
MO/JIETIb MECTHOCTH). 3a0/{HO HaJEKHO IEIU(PPUPYIOTCS
HYXXHBIC 3JICMCHTBI: HUKHAA U BEPXHIAA 6pOBKI/I YCTYyNoB,
TPAHCIIOPTHBIC CBHE3JbI U JOPOIr'd, HACBIIIH, CTPOCHU:,
pacIojioKeHHe YCThEB CKBa)KMH, CTPOSTCS pa3pesbl IO
3aJJaHHBIM JIMHUSM, @ UTOTOBBIH TOMOrpaduuecKuii riaH
Kapbepa oopMILSIETCSI B COOTBETCTBUH C T'OCYApCTBEH-
HBIMH CTaHAapTamu [3].

ITomumo moncyera 00bEMOB U odopmiteHus rpadu-
4YeCKOM  JOKyMeHTamumu, 1o pesynsraTam ADC
(aspodoTochéMKa) ONEepaTUBHO ONPENEISIOTCS KOOPAH-
HaThl YCTHbEB B3PBIBHBIX M Pa3BEIOYHBIX CKBAXKHH, pac-
TIOJIO’KEHHE BCEX TEXHUUECKUX COOPY)KEHHH Ha TEppUTO-
puu KapeepoB (BpeMeHHbIe Oanku, JIDII u snexTpuue-
CKH€ TOJCTAHINH, HACOCHI, TpyOompoBossl). [Ipumene-
HHE OECHMIIOTHBIX JIETATENbHBIX AaNIlapaToB IMO3BOJISET
TaK)Ke BBIMOJIHATE CbEMKY TPYAHOJOCTYIHBIX MECT.

ITpumeHeHnst OECTIMIOTHBIX JIETATEIbHBIX AINMapaToB
(BITJTA) Ha kapwepax ma€T HaM COKpaIlleHHE BPEMEHH
BBITIOJTHEHHS TIOJIEBBIX PadOT; yiIydllIeHHE ONepaTHBHO-
CTH, TOJHOTBI M TOYHOCTH JaHHBIX MapKIIEHIEpPCKUX
CHhEMOK; JWMCTAHIIMOHHBIA KOHTPOJIb OIACHBIX 30H Ha
Kapbepax; TIoJydeHue NHu(poBOH TomorpapuIecKuii
wiad ({TIT) u mudposast mogens mectHocTH (LIMM).

JlaHHO€ MHHOBAaIlMOHHOE pELIeHUE COeNUHSET B cebe
COBPEMEHHBIE TEXHOJIOTHH, AENasi €ro yHUKaIbHBIM HH-
CTPYMEHTOM JUISl TIOJMYYEHHs AaKTyalbHBIX IH(POBBIX
JIAHHBIX: OBICTPO, TOYHO U 3 PeKTUBHO. MOXKET OBITH
PEKOMEHIOBaH Al MAapKIIEHAEPCKOro 00ecrnedeHus
OTKPBITBIX TOPHBIX PabOT.
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OE®OPMALIMOHHBLIA MOHUTOPUHI HA OCHOBE
NA3EPHbIX CKAHUPYIOLLUX CUCTEM MO CETU
HABJNIOOATEJIbHbIX CTAHUUX PYOHUKA

«MYBOKUUN» OAO «MMIrXO»

Toxun A.A.
HHIKEHep-MapKIeiep
00O HIIK «baiireo»

Magolada, er osti konlaridaxavfli vaziyatlarni oldini olish va avvaldan habardor qilish uchun, PIMCU OAJ Glubok
konining kuzatuv stantsiyalari tarmog'ida lazerli skanerlash tizimi asosida deformatsiya monitoringini o'tkazish bo'yicha

ilmiy va uslubiy tavsiyalar berilgan.

Uslubning xos hususiyatlari keltirilgan, lazerli skanerlash natijalari, lazer skanerlash ma'lumotidan deformatsiya

parametrlarini aniglash usullari berilgan.

Tayanch iboralar: xavfli zarba, ilmiy va uslubiy tavsiyalar, deformatsiyani kuzatish, lazerli skanerlash tizimlari.

For successful forecasting and prevention of shock hazard situations, scientific and methodological recommenda-
tions on deformation monitoring based on laser scanning systems on the network of observation stations of the Gluboky

mine of JSC PIMCU have been developed.

The description of the method itself, the results of laser scanning, methods for determining the displacement parame-

ters from laser scanning data are given.

Key words: safety of blows, scientific and methodological recommendations, deformation monitoring, laser scanning

systems, shifting.

Hacrosimass HYP HanpaBneHa Ha pellieHue akTyallb-
HOW TIPOOJIEeMBI MPEIYNPEXACHUS TOPHBIX W TOPHO-
TEKTOHUYECKHUX YJAapOB M JPYTUX OMACHBIX MPOSBICHUM
TOPHOTO JIaBJICHUS (TEXHOTCHHBIX KaTacTpod) Ha TiIy0o-
KuxX ropuzoHTax mectopoxaeHuiit OAO «IIII'XO» npu
ux paspaboTke. B paiioHe NMpOW3BOJICTBEHHOH AEsATEIb-
Hoctu OAO  «IIII'XO»  orpaboTka  KHIBHO-
IITOKBEPKOBBIX YPAHOBBIX PY/J] IOCTENEHHO MepeMeNIaeT-
cs Ha Bce Oosiee TIyOOKHE TOPU3OHTHI MECTOPOKICHHM.
Coueranne (pakTOpOB HEOTHOPOIHOCTH CTPOESHHSI T€0JI0-
THYECKOTO pa3pe3a M FeOMEXaHHMYECKUX CBOWCTB IOPOJ,
a TaKKe HApYLICHUS €CTECTBEHHOTO HAINPSKEHHOTO CO-
CTOSTHHSI TOPHOTO MAacCHBa B PE3yJbTaTe TEXHOTEHHOTO
BO3/EICTBUS IPUBOAUT K YBEIMYCHUIO PHUCKOB, CBSI3aH-
HBIX C 0€301acHOM 0TPabOTKON MECTOPOKACHHH.

B HacTosmee BpeMsi MacCUB FOPHBIX IOPOJ B pailoHe
MecTopoxaeHui CTpenbLOBCKOrO PyAHOro y3ila B 3Ha-
YHUTEJILHOM CTENEeHN HapylleH ropHbIMU paboramu. He-
OIHOKPAaTHO pETHCTPUpPYEMble B MOA3EMHBIX TOPHBIX
BBIPa0OTKaX W Ha MOBEPXHOCTH TOJMYKU CHIION 2-3 Gana

21

B NIyOMHE pa3padaThiBaeMOr0 MAacCHBa T'OPHBIX ITOPOJ
YKa3bIBalOT Ha MPEJCTABIAIONIYIO CEPbE3HYH OINACHOCTh
AaKTUBHU3AIMIO TE€OJWHAMHYECKHX IPOIECCOB B pailoHe
MectopoxaeHnit OAO «IITI'XO».

B HacTosiiee BpeMs HET 3allaTeHTOBAaHHOW TEXHOJIO-
THH BBHITIOJIHEHHUSA paboT 10 HA3eMHOI J1a3epHON CheMKe C
LeNbl0 HAOMIoACHHUA 3a Aedopmanmeld W CIOBHKCHHEM
MOJI3¢MHBIX TOPHBIX BBIPAOOTOK. ABTOpaMu ObLIa BBI-
MOJTHEHA CEpUsl HMHCTPYMEHTAIbHBIX M3MEPEHUH 10
HaOJIOIaTeILHBIM CTaHIUAM OT ITpeka 6a-1101 mo 6op-
Ty 6a-1102 no mrpeka 6a-1103 pyanuka «[myOokuii»,
Ha OCHOBE 4Yero pa3paboTaHa TEXHOJIOTHS BBIMOJIHEHUS
CBEMKH U ONPEJEICHNS TapaMeTPOB CABHKCHHUS.

Oransl IPOBEICHUS U3MEPEHUIL:

— PEKOTHOCIIUPOBKA;

— CO3JaHHE CETH HAOMIOJaTeNbHBIX CTAaHIN;

— TJIAHOBO-BBICOTHOE 0OOCHOBAHHE;

— TPEXMEPHOE JIa3epPHOE CKAaHNPOBAHHUE;

— KaMepaJbHbIe paOOTHI;

— OIICHKA TOYHOCTH ChEMKH.
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PexornocuupoBka. C y4eTOM KOHKPETHBIX YCIOBHIH
o0bekTa, BBHIOMpAETCS MECTO pPACHOJIOKEHUSI CETH
HaOTI0aTENBHBIX CTAaHIIUH.

CxeMbl pa3MeIIeHus] MapoK HaOIroIaTeIbHBIX CTaH-
I pa3pabaTelBajlach C YYETOM CIIEIYIOIIMX MOJOKe-
HUIL:

1) B xadecTBe OCHOBHI IIPH HAOIIOINCHUAX 3a nedop-
MalusIMH HCIOJIB3YETCs Tpymma Mapok. Umeino Mapok
IPYIIIBI JOJDKHO OBITH HE MEHEE TPeX.

2) Mapkun HaOmoaaTenbHBIX CTaHIMH JTOJDKHBI pac-
1oJIaraTbCsi B MECTaX, yJOOHBIX JUIsl BBINIOJHEHHS H3Me-
peHuil u o0ecreunBaONINX UX COXPAHHOCTh HA BECH Iie-
PHOJ IPOU3BOICTBA PaboT.

3) B kagecTBe HCXOIHBIX JOITyCKAETCs HCIIOIB30BaTh
MapKH, pacroioKeHHbIe BMecTe 0€3 BIMSHHS MPOIECCOB
CABMKEHHUS.

4) Mapku HaOMIOATENbHBIX CTAHIMHA JOJDKHBI pa3-
MEIaThCs:

— B CTOPOHE OT MECT, IJIe BO3MOXKHO pa3pylICHHE
WM U3MEHEHHE TIOJIOKCHUS MAPKH;

— BHE 30HBI PAacIPOCTPaHEHUS NABJICHUSA OT KOHTPO-
JUPYEMOTO Y4acTKa,

— Ha pacCTOSIHUH, UCKIJIIOYAIOIEM BIIMSHHE BHOpa-
IIUHU OT BarOHETOK, PYJOCITyCKOB M IPYTUX MEXaHU3MOB;

— B MecTax, Iie B TeUeHHe BCETo nepuoaa Habmrome-
HHUH BO3MOKEH OECTPENsITCTBEHHBIH M yJOOHBIN TTOIXO0.
K HaOJIIOIaTEeNIbHBIM CTAHIIMAM JUISl YCTAHOBKH MapKH;

Taxoke BO BpeMs PEKOTHOCHMPOBKH BBIOMPAIOTCS
TOYKH PACHOJIOKEHHSI CKaHepa, YTOYHSIOTCS CPOKH IPO-
BeIeHHs padoT U T.II.

Co3nanmne ceTu HaGM0OAATENbHBIX cTaHuMi. s
ceTH HaOMoJaTeIbHBIX CTAaHIIMK CIeayeT BHIONpaTh 00b-
eMHBIe Mapku (chepuyeckue, IFITHHIPUIECKHE), CXeMa
KpETUICHHUS OT ATOTO U3MEHAETCS He3HAUNUTENBHO.

Taroke noryckaercsi co3faHre COOCTBEHHBIX 00beM-
HBIX Mapok. HaOmromaTenmpHast CTaHIMA MPEICTaBISET
co00if mTa"ry ANHHOHN | m, 3a0€TOHNPOBAHHYIO B IIIYP
¢ pe3n0oii Ha koHIe. [Ipn HaOMONEHNAX, HA HEE HAKpYy-
YUBAETCSl Chb€MHasi MOHTa)XHasl 1TaHra aiauHou 30 sm ¢
KpeTuieHHeM sl 00beMHOM Mapku (puc. 1-2).

HaOmonarenpHple CTaHIMK PacIoIOoKEHbI 110 BbIpa-
00TKEe CEeYeHMSIMH TO 5 INT. B OAHOW BEPTUKAIBLHON
IUTOCKOCTH, PacCTOSIHHE MEXIY CedeHHsIMH He Oornee 25

=

m, B 3aBUCHUMOCTHU OT DPACIOJIOKEHUS CKaHepa MEXIY
CMEKHBIMU CEUECHUSIMU.

IInanoBo-BbIcOTHOE  oOocHOBanme. IlmanoBo-
BBICOTHOE OOOCHOBaHHME HEOOXOIMMO UISI OTPEICICHUS
HAOIIOAAaTENFHBIX CTAHIMHA B 3alaHHON CHCTEME KOOPAH-
Hat. Co3/aHMe ITaHOBO-BBICOTHOTO OOOCHOBaHHMS IPO-
M3BOJMIIOCH TIPOJIOKCHHEM TE€OJOIUTHOTO X0/ OT IMyHK-
TOB IUIAHOBO-BBICOTHOTO OOOCHOBaHMS KalWTaIbHBIX
BEIPa0OTOK JI0 IYHKTOB, PAaclOJIOKEHHBIX B IITPEKax 3a
30HOI BIMSHUSA AeOpMaIyy.

[locne onpeneneHuss KOOpAWHAT MapoK HaOI0Ia-
TeNbHBIX CTAHIUHI B IITPEKaX MPOU3BOJUTCS CKAHEPHBIH
X0/1 10 60opTy 6 a ¢ MPHUBA3KOM X0/a K MapKaM HalJo/1a-
TEJIbHBIX CTAHIIUH.

KonmmuecTBO M pacnonokeHne CKaHEPHBIX CTAHIMH
MIPOCKTUPYETCSI, MCXOAS W3 TPEeOOBaHMN 00eCTedeHUs
HEOOXOANMON TOYHOCTH M 3KOHOMHYHOCTH PaboT. BwI-
00p CKaHEepHBIX CTAaHIMI JOJDKEH 00ecneynBaTh 0ToOpa-
KCHHE Ha OJJHOM CKaHE BCEX CMEKHBIX MapOK.

OtcTosiHME CKaHEPHBIX CTAHIMH APYT OT Apyra mpu
cbeMke cocraBigeT 20-25 m. YTi0Boe pa3pelieHue npu
HA36MHOH JIa3¢pHOH CbEMKE 3alacTcsi OAMHAKOBOE Ha
Ka)XIO0H CTAaHLIUK U ONPEAENIIeTCS CIEAYIOIUMU (HaKTo-
pamu:

— TeXHUYECKUMH XapaKTepUCTHKAMHU CKaHepa;

- TpeOyeMoi TOYHOCTEIO;

- TPOM3BOAMTEIHHOCTBIO W ONEPATHBHOCTHIO (T.€.
BpeMsi pabOTHI HA OHOM CTaHIWHU) PadoT.

3aTeM BBINIOJHSACTCS BHEITHEE OPHEHTHPOBAHUE OMIH-
HOYHBIX TOUEYHBIX MOJieNell (CKaHOB) C LENBIO MPHBEIe-
HHA UX B 3aJaHHYIO CUCTEMY KOOPIUHAT.

OI.[CHKa TOYHOCTH BHCUIHETO OPUECHTHUPOBAHUA CKa-
HOB NIPOM3BOUTCS 1O CpeHEN KBaJpaTHUECKON OImnOKe
CIHWHUIIBI BECA, BBIYUCIIIEMON Ipyu noMou aJropuTMoB,
peayM30BaHHBIX B IPOrpaMMHOM obecrnieueHuu. J[is pea-
JM3aIUK 33/1a4 110 MOHUTOPHUHTY HAOJIOIaTeNbHBIX CTaH-
LM, CpesHeKBalpaTHYecKasi ONIMOKa He JIOJDKHA MPEBbI-
matb 0,05 mm.

IKCMOPT MOJYYEeHHBIX AAaHHBIX. [10CKOIBKY HEKO-
TOpBIE MPOTrPaMMHBIE NPOIYKTHI, NPeJHA3HAUYCHHBIE /IS
00paboTKN JaHHBIX HA3eMHOTO JIA3€pHOTO CKaHMPOBa-
HUS, WCHOJNB3YIOT BHYTPEHHHH (opmar (pacmmpeHue),
TO BO3HHUKACT HeO6XOJII/IMOCTB OKCIIOpTa B HUX MaHHBIX

13

o
5
- (—ya
. T =
J— S 3
j J | wlz |
1000 a0
2a
70 -
L...._uzo 15
S — _D’//’/f !
=) 77 | :
A
L.-_._ l
300

26

Z

Puc. 1. Cxema kpenneHus HabnopaTeribHOW cTaHUuMK (2a - 3a6eTOHU-

pOBaHHas WTaHra, 26 — MOHTaXHas LTaHra)

Puc. 2. Cxema 6ypeHus wnypos
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Opy.
Prga‘

Puc. 3. Cxema pacnonoxeHusi HabnogaTenbHbIX CTaHUUA

U3 MPOTPaMMEI, YIPABIAIONICH CKaHEPOM, pe3yIbTaTOM
KOTOPOTO SBIsIETCS (haiiil ¢ KOOpIAMHATAMH TOYCK.

IMocTpoeHue BEeKTOPHOI MOIe/IM BHIPAOOTKH.

OcCHOBHAs 4acTh KaMepaJbHBIX Pa0OT B TEXHOJIOTHH
MOCTPOCHHS TPEXMEPHBIX MOZeIel 0OBEKTOB 0 JaHHBIM
Ha3eMHOT'0 JIa3ePHOTO CKAaHMPOBAHMS IPHUXOAUTCS Ha
CO3JlaHNE BEKTOPHOW MOJIENIN OOBEKTOB.

Ounenka ToYHOCTH cbheMKH. OIleHKa TOYHOCTH
CBHEMKH T10 JAaHHBIM Ha3eMHOTO JIA3EPHOTO CKAaHUPOBAHHUS
MOJKET OCYIIECTBIATHCS IBYMsI CITOcOOaMMu:

- 110 CPEeJHUM KBaJIPATUICCKUM OIIMOKAM OIperesie-
HUSL KOOpAWHAT OCHOBHOW W pabodeil I1aHOBO—
BBICOTHOM CETH, TOJTYYSHHBIM 10 CEpUSAM HAOIIOACHUH;

- IO Pa3HOCTSIM JUIMH JIMHUH, TOJyYSHHBIM B T10JIe-
BBIX YCJIOBHUSIX U CO3J[aHHOM BEKTOPHOMN BHIPAOOTKH.

Pe3ynbTaToM NpONOKEHUS CKaHEPHOTO XOJa SBIS-
IOTCS TIapaMeTPhI, XapaKTepU3YIOIINE ITOJI0KEHNE CKaHOB
B MPOCTPAHCTBe (JINHEHHBIE M YIJIOBBIE DJIEMEHTHI BHEII-
HEero OpUEeHTHPOBAHMSA), CIHHAS TOUYEYHAs] MOJAENIb B 3a-
JTAaHHOW CHCTeME M KOOpPIHMHATHl CHELUHaJbHBIX MapoK.
Hcnonp3oBaHue HAOMIOAATENBHBIX CTAaHIHMN (pHC. 3) UIs
KpETUIeHHs CHEeNNalbHbIX MapoK IO3BOJISIET ONPENEIUTh
HaTpaBJICHUE MPOCTPAHCTBEHHOTO BEKTOPA CABIKCHHUS.

CyIiHocTh M MaTeMaTHYEeCKHH armapar, UCIoJIb3ye-
MBI€ B METOJMKE MPOJIOKEHHUS CKaHEPHOI'O X0/1a, aHAJIO-
THYHBI 3Taly MOACOEIWHEHHS HE3aBHCHMBIX (oTorpam-
METPUYECKUX MOJEJeH MPH MapIIpyTHOH (GOTOTpHaHTY-
nsard. OTINYreM SBISETCS TO, UTO MPH MTOICOSTMHEHUHN
CKaHOB HE OIpEaeNsieTCs] MacITaOHbId KO3(PPUIMEHT,
TakK KaKk pPacCTOSHHS 0 TOUYEK OOBEKTOB ONpENessieTCs B
Ipolecce CKaHUPOBAHUSL.

W3zobpaxenus, momyuyaemble HJIC, oObrdHO HecyT
Ype3BbIYaliHO OonbIIol 00beM HHpOpMannH, SBISIO-
meics B pAne OTHOWEHWH u30biTouHOM (puc. 4). s
OTIpe/IeTICHHUs TapaMeTPOB C/BIKEHUSI N30BITOYHbIE JTaH-
HBIE TTO3BOJISIIOT ONPENENUTh CIBI)KEHHE HE TOJIBKO MO
HAOJIOAAaTEIFHBIM CTAHIIMAM, HO U TI0 6opTaMm BBIPa0OT-
KM UCTIONIB3YS CeYCHHUA. TakkKe MO CEeUSHHSM, HCIOB3YS
meton KoseipeBa A.A., BO3MOXXHO OIPENEeNUTh Harmps-
KEHHOCTh TOPHOTO MaccuBa. VI3 BhIIIECKa3aHHOTO BhIJIe-
JUM TPH METO/a MONy4YeHHs WH(OPMAIMHA O COCTOSHUHU
TOPHOT'O MacCHBa:

[To wnaGmiomaTenbHBIM CTaHIMAM. lcnonbzoBaHue
HaOJIIOAaTENIbHBIX CTAHIMHA, KaK 3JIEMEHTOB BHEIIHETO
OpPHEHTHPOBAHUS CKaHepa, M03BOJISIET ONPEALNIATh KOOp-
JIMHATHI [IEHTPOB MapOK C MaKCHMaJIbHOI TOYHOCTBIO H

Puc. 4. O6nako Touyek

OIPEJICTUTh TI0 CEepUM HAOJIOJCHUI MPOCTPaHCTBEHHBIH
BEKTOD CIBIKEHUS Mapku (puc. 5).

[lo ceyenusiMm. MHOXECTBO AAHHBIX, MOIYYEHHBIX B
XOJIe JTa3ePHOTO CKaHHUPOBAHMUSA, JAIOT BO3MOXHOCTD I10O-
CTPOHTH TOYHYIO 0OBEMHYIO MOJIENb BBIPAOOTKH (pHC. 6).

[MocTtpouB ceueHwme 1Mo OOBEMHOW MOJEIH MOKEM
OIICHUTHh COCTOSIHHE BBIPAOOTKH CPAaBHHUB C MPOCKTOM

WJIH TIPEABITYIIAM 3aMEPOM (pHc. 7).

OmnpeneneHne HAMPSHKEHHOCTH TOPHOTO MAacCHBa MO
merony KossipeBa A.A. [1o pe3ynpraTtaM JaHHBIX Ja3ep-
HOTO CKaHUPOBAaHMS OBLIAa IOCTpPOCHAa 00BEMHAsT MOICIHh
BBIPaOOTKH PycByMYOpCKOro pyTHHKA.

Ha puc. 8 moka3aHsl mapaMeTpsl XapaKTepPHOW 30HBI
pa3pymeHust BEIpaObOTKH MPU ASHCTBUM BBICOKHX HAIPS-
JKeHUH,
rue: M — riyOuHa 30HbI pa3pyleHus, 11;

P — mupuHa 30HbI pa3pyuieHus, m;

D — nuamertp (LumprHa, BHICOTA) BBIPAOOTKH, 711.

Ecimu npeanonoxuTh, 4TO 30Ha pa3pylIeHUs HeceT
nH(pOpMAaNNIO 0 JOIOIHUTEIFHON YHEPTHH, PeaTn30BaH-
HOW NpU JEUCTBUU BCEH COBOKYIMHOCTH HAIPSKEHUH, TO
[0 pealbHBIM MapaMeTpaM pa3pyLIEHHs MOXKHO MOIbI-
TaTbCsl OLEHUTh BEIMYMHY KHHETHYECKOM sHepruu W,
3aTpaueHHON IpH pa3pyLIEeHHH peajbHOro o0bema Io-
pox.

ITo naHHBIM yJOENbHYIO KPUTHUECKYIO SHEPTHUIO MpPU
OJTHOOCHOM HAIPSKEHHOM COCTOSTHUM MacCHBa MOXHO
OLIEHUTH KaK

W] =O-cglcz/2E,
TA€ Oy — IPeAes NIPOYHOCTU IPU OJHOOCHOM COKATHH,

Pl ﬂ . A i I""-‘

ohe | manseed
Hoba Conidrses: [8]

Rndin: [purs il
Puscet | 1Bz mmTE T = T

Puc. 5. OnpegeneHne KoopauHaT Mapku HabnwogaTenibHOM
cTaHuuu.
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Puc. 6. O6beMHas mogenb BbIpaboTKu. ‘
E — muuamuaeckuit Mostys FOmra. Puc. 8. [Tlpumep peanbHOro cevYeHUss BbIpaboOTKM

[Ipn pa3pymennn BEIpaOOTOK M CKBaXKHWH HAaIlpsKEH-
HOE€ COCTOSIHHE Y KOHTYpa SBJISIETCS ABYXOCHBIM, MEpexo-
JIIIHMM TIpU YIaJIeHUH OT KOHTYypa B HEPaBHOKOMITOHEHT-
HOE TPEXOCHOE.

B 3TOM ciiyuae mMpOYHOCTH MOPOJ YBEIUIHBAETCS 110
JTAaHHBIM pa3HbIX aBTOPOB B 2—4 pa3a.

Jlis ocpelHEHHBIX NaHHBIX 10 MECTHBIM IIOpPOJaM
nmorryctuM, 9t0 W,=2-80,,./E=1,1-4,3-106 Dj/m3. C yue-
TOM JaHHBIX IOJYYHUM CPEIHIOI0 YACNbHYI0 KpHUTHUe-
CKYIO 9HEPTHIO pa3pylIeHUs Ha OTOHHBIH METp BBIpado-
TOK C IIoImaaso 8-20 m’ Wr=W;Ssp=1,3-4,9-106 Dj/m3.

OrieHKa SHEPTUH pa3pyIIeHHs AL yYaCTKOB MacCHBa
C NIPOMJCHHBIMH BBIPAOOTKaMU MOJKET OBITh OLIEHEHa IO
CYMMAapHO# NPOTSKEHHOCTH 30H paspylieHus L;, m kak
W3:W2‘L1, D]

C mOMOIIBIO JIAa3ePHOTO CKaHMPOBAHUS MOXHO MpO-
W3BOJIUTH OLICHKY yJIapOONACHOCTH FOPHBIX BBIPAOOTOK.

Ha ocHOBe yCTaHOBIECHHBIX MapaMETPOB CEUCHHS
pPAacCUMTHIBACTCS OTHOCHUTENbHAS BEIMYMHA IIJIOIIATN
30HBI Pa3pyIICHHUS:

K=52 /51 =1.124-P(0.5M - 0.08D+

0.08D? - P?)/D?

rne D — nuametp BeIpaboTku. Bonee HameXHBI MeTOX
onpenenenus mwiomanei S1 u S2 B cucreme CAD.

ITpu onieHKe yaapoONacHOCTH UCTIONB3YETCS TaKkxke L
— MPOTSHKEHHOCTh 30HBI OOPYIICHHUS OT BBICOKUX HaIpsi-
KCHWH BJOJIb OCH BBIPAOOTKHA. YYeT MHPOTSHKEHHOCTH

M
B

Puc. 7. OueHnBaeMble napameTpbl paspyLueHust
KOHTYypa BbIpaGoTKu.

COBMELEHHOro C NPOeKToOM.

30HBI OOPYILEHNUS CBSI3aH C TE€M, YTO CUTyalUsl CTAHOBHT-
csi 0oJiee OMAcHOW NpPH YBEIUUCHHH O0bEeMa ydacTKa
MaccuBa I0pOJ], 3aXBAYCHHOTO BBICOKUMH HaIpsDKCHMS-
MH U YBEIHMYECHUEM HAKOIJICHHOH MOTCHIMAIBHONW 3HEp-
THH.

Ha ocHoBe 3HaueHwmii K u L mo HOMorpamme (puc. 9)
OIIPEAEIAIOT YAAPOOIACHOCTh BBIPAOOTKH.

[Ipn momamaHuM mapamMeTpoB pa3pyLICHUs BBIIIE
MIPUBEICHHOW JIMHUH, BBIpAOOTKAa OTHOCHTCSI K OIACHOI
kareropuu. OneHKa OTHOCHUTCSI KO BCEMY YJIacTKy pa3py-
LICHUS.

Annpokcumupyromas GyHKIHsS HOMOTPaMMBI:

K =0.03¢ ——— + 0.003(—)°
D D
mpu L/ D<3,
K=0.014 pu L/D<3.

JUIs ycnemHoro mporHO3UPOBAHUS U MPEIyTIPEkKIC-
HUSl YAApOONACHBIX CHUTYaIlUi, pa3pabOTaHbl HAYYHO -
METOJIMYECKUE PEKOMCHIAIMK IO MpPOBEACHUIO aedop-
MaI[MOHHOTO MOHUTOPHHIAa Ha OCHOBE JIA3CPHBIX CKaHH-
PYIOIIMX CHCTEM IO CETH HAOJIIOAATEIbHBIX CTaHIHA
pynauka «my6okuity OAO «IIIT'XO», HanpaBleHHBIE

Tabnuua 1

CTtaTuctuyeckue napamMeTpbl NPOEKTHbIX U peanbHbIX
BblpaﬁOTOK Nno AaHHbIM Jfla3epHOro CKaHUpoBaHuA.

IMapamMeTpsI ceveHust
CraTH4ecKuii oKa3aTeb BLIPAGOTKH
Ki=S/Sy | S, m’ | K=SyS,
MuHumMyMm 0,99 0,11 0,01
Maxkcumym 1,89 3,42 0,15
Cpennee 1,34 1,15 0,06
CraHIapTHOE OTKJIOHEHUE 0,22 0,83 0,04

20e, Sy niowadb NPOEeKMHO20 cevenust BbPabomKu, m;
S — nI0Wadb pearbo2o cevenus GuipatomK, m’;
S, — nIOWaAdL PaspYuIEeHHOT 301bL, Mm’;
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00 Ha CO3JIaHUE HA MECTOPOKICHHSAX MHOTOYPOBHEBOU CH-
— 006 CTEMBI KOMIUIEKCHOTO T'€0JHHAMHYECKOT0O MOHUTOPUHTa,
§ 0,05 STCHG KOTf)pa}I 61>1U 00beIUHIIA ueJIULIP"I pan MeTo;[ouB
0 004 \ (ceticmmueckuii, aedopManMoOHHBIN, T'€0aKyCTUIECKUH,
£ i \ TeO0e3MYECKHU, TEKTOHODU3NICCKUN U JPYTUE) U H3Me-
E \ PHUTENBHBIX KOMIUIEKCOB B EAMHYIO HHTECTPHPOBAHHYIO
E - HAOIIOAATENEHYTO CETh.
© on Co3naHue Takod CUCTEMbI U OpraHU3alus HaOI0Ie-
0.00 HUH TO3BOJIUT BBIAEIATH PETMOHANbHBIE W JIOKAJIbHBIE
o 1 2 4 4 > NPEIBECTHUKM TUHAMUYECKHUX SBIICHUM PAa3HOTO JSHEpTe-
Otromenne L'D THYECKOTO YPOBHSI B TOPHBIX MacCHUBax U 0OOOCHOBAaThH

KOMIUIEKC Mep 110 3(p(HEeKTHBHOMY OCBOSHHIO MECTOPOIK-
[[eHI/Iﬁ TMOJIC3HBIX MCKOMACMBIX C YY€TOM I'€OJAWHaAMHUYC-
CKHUX U TCXHOT'CHHBIX MMPOLECCCOB B 'OPHBIX MaCCUBaXx.

Puc. 9. Homorpamma ans oueHKM KaTeropum yaapoornacHo-
CTM1 MO pa3pyLUEeHUIO KOHTYpa ropHbIX BbIPaboTok
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AELLIM®OPUPOBAHUE TEXHOIM EHHbIX
U NMPUPOOHbLIX OBBEKTOB MO AAHHbLIM
ANCTAHUWOHHOIO 3I0HANPOBAHUA 3EMIIU

Tokun A.A.,
HH:KeHep-MapKueiiep
00O HIIK «baiireo»

Ushbu maqola muallifi RapidEye va Lansat 8 sun'iy yo'ldosh tizimlari tomonidan kosmik tasvirlarni parchalash
uchun texnikani qo'llash bo'vicha amaliy tajribani taqdim etadi.Bu ta'riflangan metodlar gidrologik tadgqiqotlar
muammosini kartografik hujjatlar bilan samarali hal qilishga, texnogen, tabiiy ob'ektlarni, termokarst yordamini faol
rivojlanish sohalarini aniglaydi.

Tayanch iboralar: metodologiya, izohlashlar, aerokosmik tadgiqotlar, sun'iy yo'ldosh tizimi.

In the present paper, the author gives a practical example of considering the methodologies of interpreting aero-
space photos performed by RapidEye and Lansat 8 satellite systems. The methodologies described allow good solution of
the problem backing hydrological investigations with cartographical documents, revealing technogenic and natural ob-
Jects, identifying the regions of thermokarst relief active development.

Key words: method, deciphering, aerospace survey, satellite system.
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B magane okTsa6ps 2014 r. cenmanrcTaMi KOMIAHAA
OOO «baiireo» OBUI YCIENIHO 3aBEPHICH IPOEKT,
HarpaBjeHHbI Ha Aemu(ppPUPOBaHUE TEXHOTCHHBIX W
NPUPOJHBIX OOBEKTOB, 3HAYMMBIX B IPOIECCE OCBOCHHMS
THIMITyYHKAaHCKOTO JTMIIEH3HOHHOT'O Y4acTKa ¢ IpHUMEHe-
HHEM COBPEMEHHBIX JaHHBIX JAUCTAHIIMOHHOTO 30HAUPO-
BaHMS 3eMJid U3 Kocmoca.[1-8]

OCHOBHBIMU 33Jja4aMH TPOEKTa SIBJISUIUCH:

- OOecriedeHre TUAPOIOTHYECKUX HCCIEIOBAHHUN
KapTorpapuuecKUM MaTepHUAIIOM.

- [Toryuenne akTyanbHBIX TAHHBIX O TEPPUTOPHUH.

- Co3manue i poBoit MOIETH MECTHOCTH.

- BrlsgBieHHE TEXHOTCHHBIX W IPUPOJHBIX OOBEKTOB
1o gaHHbeIM J[33.

Marepuajibl 1 MeTOABI

JL1s BBITOJIHEHHSI IpOeKTa ObUIN 3a7IeHiCTBOBAHBI Clie-
JYIOIIME aHHbIE JUCTaHIMOHHOTO 30HIUPOBAHUS 3EMJIIH
U3 KOcMoca:

- KocMuueckne CHUMKH CIyTHHKOBOW CHUCTEMBI
RapidEye. JlanHas cucTemMa BKJIOYACT 5 CIyTHUKOB,
000pyIOBaHHBIX CHEMOYHOU ammapaTypoi, maromei 5-
KaHaJbHBIE CHUMKH 36MHOW MOBEPXHOCTH C pa3pelIcHH-
eM 5 m (puc. 1).

- ApXuBHbBIE KOCMUYeckue cHUMKU Lansat 8, umero-
e 11-kaHaNbHBIE CHUIMKH 3€MHOM TOBEPXHOCTH C pas-
pemrenrem 30 m.

- B kauectBe uudpoBoii Mozenu penbeda UCIoIb30-
Bajach OOImEeAoCTymHast 1.5 cekyHaHas u(poBas Mo-
nens penbeha ASTERGDEM.

C uenpio MakcUMajbHO (G (GEKTUBHOTO Jemu(prpo-
BaHMsl TEXHOTEHHBIX M NPUPOJHBIX OOBEKTOB, BBINOJIHS-
Jachk MpeaBapuTelbHas 00paboTKa KOCMHUYECKHAX CHUM-
KOB, TIPOLICIIINX MIPOIETYPY OPTOTPAHCHOPMHUPOBAHUS.

Juss Hambonee KayeCTBEHHOTO ICIIH(PPUPOBAHHUS
00BEKTOB, PACIIO3HAIOIIUXCS METOIOM BU3YaIBHOTO Jie-
mdpupoBaHus (ceHCMONPOUITN, JOPOTH, TEXHOJIOTHU-
YecKue TUIONIaKH, KapCTOBBIE MIPOCAKH), BHITOIHSIOCH
CHHTE3MPOBaHNME KaHAJOB B €CTECTBEHHBIX (KpacHBI —

| ~
4967 __l:‘»%ll
e
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496811-2014-06-17 4068470140617
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Puc. 1. Tpumep HECKONbKUX 3N1€MEHTOB MO3auKWU, COCTOS-
wewu u3 10 opTomsobpaxeHuit cHumkoB RapidEye

3eJIeHBIN — rony0oit) u nceBpouBeTax (OnmkHUA MHPpa-
KpacHbIM — KpacHBIH — 3eJeHbI) ¢ mocneayoue noa-
CTPOMKOHN THUCTOTpaMMBI M300paXKCHUS B IENIX HanOo-
Jiee KOHTPACTHOTO OTOOPaXCHHS TE€X WM MHBIX OO0BEK-
TOB (pHC. 2).

Crnemyer OTMETHTh, YTO U YBEPEHHOTO aemmdpu-
poBaHMS OOBEKTOB OJHOTO THIIA, PACTIONAraroIINXCS B
pa3HbIX JaHAMA(THBIX YCIOBUAX, TAKXKE TpeOyeTcs pas-
JIMYHAs MOACTPOIKa TUCTOTPAMMBEI.

BrsiBnenue ceiicMornpoduiell  BBIIOJIHSIIOCH METO-
JIOM BHU3YaJIbHOTO JEIIU(PUPOBAaHHS, C YIETOM OCHOB-
HBIX CBOWCTB JAaHHBIX OOBCKTOB: MPSIMOJUHCHHOCTS,
HaJIM4YMe JTIOMaHbIX JINHUH, IIHPUHA HA MECTHOCTH 4—6 m.
JluneiliHOe BBITATHBaHHE celcMonpoduiIel (JecsaTKu
KWJIOMETPOB B IJIMHY) MO3BOJIIET OCTATOYHO YBEPEHHO
JemmprpoBaTh UX Jake 110 CHUMKaM C IIPOCTPAHCTBEH-
HBIM pa3pellieHneM B 2-3 pa3a XyXke UX IHUPUHBL — 8 — 15
m.

BerlsiBeHHE ceTH 10por, MPOCEK, TPAcC IMepeTacKUBa-
HUSI BBIMOJHAJIOCH METOIOM aHAJIOTHYHBIM Jemn(pupo-
BaHMIO celicmonpoduieil. Otianune B nemmnppoBOYHBIX
CBOMCTBax JIOPOT MO CPaBHEHHIO C CEHCMONPODMIAMH —
M3BWINCTOCTh JIMHUM, TpUBs3Ka K (opMam peinbeda
(monuHbI pex), donbiast mupuHa (8—12 m).

B cnyuasx, xorzma jopora Ha ONpeNeNeHHOM IpPOTS-
KEHUH MPOXOIMT TI0 JIMHUM ceiicMorpodnirs, onudpos-
Ka JIOPOTH BBINOJIHSIIACH TOJIBKO B CiTydae 3HaYMTEJIHHO-
TO e NMPEBOCXOCTBA MO IIMPHHE HAJ CTAaHIAPTHOH IINn-
PHHOMN ceficMONTpOQUIIs, B OCTAIBHBIX CIIy4asX MPOU3BO-
JMIIOCH TOJIBKO MMPUMBIKAHHUE TOPOTH K CEHCMOTIPOQHIIIO.

Taxoke ynanoch yCTaHOBUTH ACIIM(POBOYHBIE CBOM-
CTBa 30H PacIpOCTPaHEHHUS TEPMOKAPCTOBBIX MPOCAIOK,
pacronararoumxcsi Ha 0e3JIeCHBIX TepPUTOPHUAX: Trapsx,
pelkosechsX, 00J0Tax: CBETJIbIE, 36PHUCTOTO XapaKTepa
YUYaCTKH, Ky4HO paclolaraloliecs; a Takke B Ipeaeax
JIECOB: 3€PHHUCTBIC YJACTKHU C 3€PHAMU CBETIIOIO OTTEHKA
— paloHBI PacIpPOCTPAHEHUS OTHOCHTENBHO KPYIHBIX
npocanok (50-250 m B muameTpe), 3epHUCTHIE YUACTKHU C
3epHaMH TEMHOTO IIBeTa (TEHH OT JepEeBbEB) — PalOHBI
pacripocTpaHeHusT Menkux Ipocaigok (2040 m B awua-
MeTtpe) (puc. 3).

Be3ycnoBHO, HY)KHO Y4YHTHIBAaTh, YTO ACHINPPUPYIOT-
Csl HE BCE KapCTOBBIE NMPOCAJKHA — OTHOCHTENNBHO 3aTPy.I-
HEHO UX JAenn(ppupoBaHNe Ha CBE)XUX rapsx, HE BBISBII-
JOTCSl HEaBHO BO3HUKIIHME HEOOJBIINE IMPOCAIKH MOJ
JIECHBIMH MacCHBaMH. B TO ke Bpemsi MOXHO TOBOPHUTH

Puc. 2. ®parMeHTbl CHUMKOB C FMCTOrpamMMoM, NOACTPOEH-
HOW Nop BbISIBNIeHUE TEXHONOrM4YeCcKUxX NnowanoK U1 Cencmo-
npodunen, pacnonoxeHHbIX B IECHOM Maccuse
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Puc. 3. Obnactb akTMBHOro pa3BUTUS TEPMOKapCTOBOro
penbeda B npegenax pegkonecun u 6onot

0 TOM, YTO OTACMN(PPUPOBAHO OOJIBIIUHCTBO TEPMOKAp-
CTOBBIX MIPOCAIOK.

JlenHVKM W y4YacTKW, MOPa)KCHHBIC MOXKapaM¥ Je-
mudpHUpoBaINCh MO0 cHUMKaM Lansat 8, Tak kak B Habop
OCHOBHBIX CIIEKTPOB JOIOJHHUTEIHHO BKIFOYECHBI KOPOT-
KOBOJTHOBBIC M TEIUIOBBIC CIICKTPHI, TO3BOJIIONINE C H0-
CTaTOYHOH JOCTOBEPHOCTHIO ONPENEIUTh FApH M JICIHH-
KH, a TaKKe UCKIFOYHUTH BIMSHHE OOJIAYHOCTH HAa CHUM-
Kax (puc. 4).

HemmdpupoBanue JiecoB U 0OJOT OCYIIECTBISIIOCH
KOMOMHUPOBAaHHBIM METOJIOM — COYETaHHE METOJ/IOB aB-
TOMAaTHYECKON CHEKTPanbHOM KiIacCH(UKAIMN CHUMKA
(;teca) ¢ Bu3yasibHBIM AendpupoBanreM (0010Ta).

Pesyabrarsi:

Takum 00pa3oM, BCS TEPPUTOPHS JIMLIEH3HOHHOTO
yyacTKa OblUla MoJpasjelicHa Ha CIEAYIOLINE KaTerOpuH
NaHAA(PTOB, Pa3IMYAIOIIUXCS O CTENEHN MPOXOAUMO-
CTH, 110 BO3MOXKHOCTH IIPOSKTUPOBAHUS M CTPOHUTEIIBCTBA
TEXHOJIOTHYECKUX OOBEKTOB!

- HuznnHBIe 1 BepxoBbIe 60J10TA;

- 3a00JI0ueHHBIE, 3aKyCTAPEHHBIE TOWMBI PEK;

- CTapI)Ie 1 BTOPHUYHBIC rapu, NMOpPOCIINEC JIUCTBEHHBI-
MU MOJIOJHSIKAMH, KyCTapHUKOM, TPABSHUCTOH pacTH-
TEJIbHOCTBIO;

- CmemanHbIe Jieca (IMCTBEHHMLIA + Oepesa), JacTud-
HO 3a00JI0YCHBI;

- CBemJIOXBOMHBIE Jieca (COCHa + JMCTBEHHMIIB), Ya-
CTHYHO 3200JI0UYEHBI;

- TemHOXBOIHBIE Jeca (Keip + cocHa + JIMCTBEHHH-
11a), YaCTHYHO 3a00JI0YCHBI;

- Penkoinechs Ha pedHBIX Teppacax;

Crnenyer OTMETUTb, YTO CYIIECTBEHHOE BIIHMSHHE Ha
KJIacCHU(UKAITUIO JIECOB MOXKET OKasbIBaTh 3a00JI0ueH-
HOCTh M HAQJIMYUE MOJPOCTa W TOJJIeCKa, MapamMeTphbl,
OIpEeJIeJICHUEe KOTOPBIX MO KOCMHUYECKUM CHUMKaM
KpaiiHe 3aTpyJHEHO.

B T0 e BpeMs OCHOBHOE IoJpa3JelieHue JaHamad-
TOB BBIZICJIUTH BO3MOXKHO.

Puc. 4. ®parmeHT cHumKa Lansat 8 ¢ rucrorpammon, nog-
CTPOEHHON nopj BbisiBNeHWe rapu (2 KOPOTKOBOMHOBbIX U
OnvKxHMIA MH(paKpacHbIN CNEeKTPbI)

BeiBoabI:

Bo BpeMsi BBINOJIHEHUS JAHHOTO MPOEKTa ObUT BbLje-
JE€H psAA IOCTOMHCTB IIPUMEHEHHS KOCMHYECKHX CHHM-
KOB TIpH JeIIH(YPUPOBAHNH NPUPOAHBIX W TEXHOTCHHBIX
00BEKTOB:

- MHOTO30HAJIBHOCTh M MHOTO()aKTOPHOCTH KOCMHYE-
CKHX JIaHHBIX OOECICYMBAET KOMIUICKCHOCTh OLCHKH
CHUTYaIIH;

- BO3MOKHOCTh MOHUTOPHUHIa OOJIBIINX IUIOLIAJIEH, B
T. 4. MPOTSDKEHHBIX OOBEKTOB, 32 CUET BBICOKOH IEpHO-
JUYHOCTH CBEMKH, ONEPATUBHOCTH IIOJNYYESHHUS] HCXO.I-
HBIX JIaHHBIX;

- BO3MOKHOCTb MOJIy4€HHSI TOBTOPHBIX M300paXKeHUi
¥ CBOOOIHBIN JTOCTYH K apXMBHBIM JIAaHHBIM;

- OTHOCHTEIILHO HU3Kasi CTOUMOCTD ChEMKH €IWHHIIBI
TUTOIIAH;

- BO3MOXXHOCTb HCCIIEJOBAHUS TPYIHOIOCTYITHBIX
TEPPUTOPUH.

OnHako, cieayeT OTMETHTh M PsJ HEIOCTaTKOB HC-
TIOJIb30BaHMS TAHHBIX KOCMUYECKOT0 30HANPOBAHUS 3EM-
T

- 715t 00pabOTKK M aHAIM3a JAHHBIX TPEOYETCS BHICO-
Kasi KBATUUKAIKS U OONBIION IPAKTHIECKHUIT OTIBIT;

- UCTIOJIb30BaHNE KOCMHYECKIX CHUMKOB CTAHOBUTCS
9KOHOMHUYECKH HEAIP()EKTUBHBIM MPH BBIMOTHEHUH Pa30-
BBIX pabOT Ha HEOOJIBIINX TEPPUTOPHSIX;

- BBICOKass CTOMMOCTh IPOIPaMMHOTO OOeCIIeYeHHs
JUIst 00pa0bOTKH U(PPOBEIX CHUMKOB;

- HE0OXOJIUMOCTh TOJTBEPXKACHHUS PE3YJILTATOB Jie-
mu(ppoBaHUs MaTepuaoB KOCMHYECKOH CHhEMKH MoJle-
BBIMH HCCIICIOBAHUSIMU.

B 3aximo9eHnn MOKHO JOOaBUTb, YTO NCTIOIB30BAaHUE
KOCMHYECKHX CHUMKOB XOTh M MMEET Dsijl HEJIOCTATKOB,
HO A7 KapTorpagupoBaHusA W AeMH(PUPOBAHUS IPH-
POAHBIX ¥ TEXHOTCHHBIX 00BEKTOB HA OOIIMPHBIX TEPPHU-
TOPHSAX SIBIISIETCS] IPEANOYTUTENEHBIM METOJOM IO CPaB-
HEHHUIO C APYTHMH TPAAULHOHHBIMU METONAMH.
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CKAHEPITAPUOAH ®OUOANNAHUBE CHEMKA
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B cmamve npusodﬂmCﬂ ocobennocmu Jd3epHOcO CKAHUPOBAHUS npu cvéMmKe 061761(’]1106, HaXO()ﬂWMXCﬂ HA 3emie.
YHugepCLUZbHOCI’)’lb JA3epHOcO0 CKAHUPOBAHUsL cocmount 6 8bLCOKO1L asmomamusupoeaniocmu npu peuleHuu pasiuiHvlx

UMPIICEHEPHBIX  3A0aY.
ceticMoyCmouuu8oCcmo.
Kniouesvie cnosa: nasepuwiii

ﬂa3ep1—toe CKaHupoeaHue

CKaHep, NjaH,
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MecmonoJiodcerue,

Kaiecmeo cmpoumeilbcmea 3001-!14}1, eco
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260063141!681(61}1, CeleMO)/CWZOIZItMGOCWlb, cmpoumeibCmeo, 30aHUs U COODPYIHCEeHUA, pa3iuvuHble UHHCEHEPHO-MEXHUYeCKUe

COOPYIHCEHUS.

The article describes the features of laser scanning when shooting the groundborne objects. The universality of
laser scanning is a high degree of automation in solving various engineering problems. Laser scanning determines the

quality of building construction, its seismic resistance.

Key words: laser scanner, plan, location, object, coordinate, tachometre, geodesic, seismic resistance,

construction, buildings and structures, various engineering structures.

MamakaTuMu3a CYHTH WHAJUIapra Kenuo, yq yirdaM-
JIaTH Jla3epid CKaHepiapJaH OOBEKTIAPHHUHT y4 YiIdaM-
JIaTH pakaMJId MabIyMOTJIApUHH OJIUIIJA KCHT KyJlUia-
HIJIMOK/IA. YU VIT4aMITi JIa3epiiil CKaHep WILIapH KyJai
Oynramnury cababimu y KeHr Kymampaa Qoiinananmi-
Mokza. Jlazepiu ckanep Hadakar a3pooTochEMKa jKapa-
Ennmapuna, O0anku ep ycTu chéMKa kapaéHiapuia Xam
KYJUIaHUIMOK/IA.

XO03Upru BakT/Aa IUIAH Ba KapTaJapHU SPATHII MKKA
yCyima: epla Teo/Ie3uK MIUIApHA ONHO OOpHIIN Ba XKOH-
HUHT MacodanaH Typud ONMHTaH paCMHUHH JIemn(ppoBKa
K (YKAIT) HaTiokacuaa onud Oopmnmoxkna. bynmait
pacMmiiap €pHHUHI TypJU CYHBUM HynaouuiapuaaH - Koc-
MUK KeMmajlapjaH, caManériap/iad, BepToiETIapaaH
OJIMHTaH SPUM TOHAJUIM - PaHIIATa YXIiail, KA OK-Kopa

KOCMUK Ba a’po(OTOCypaT/Iii TaCBUpJIapaaH ubopar.
VYnap épaamuna XyIymaHUHT EKH OUpPOp IKOWHHHT
paKamIIi TACBUPHHU OJIMII Ba KEHUHYAINK YHU TYFPUIaH
-TYFPU KOMIBIOTEPra KUPUTHUII MYMKUHIUTH, HadakaT
pacmiiapra KUMEBHI MIIUIOB OEPHIN, XaTTO CKaHEpJAIll
0OCKUYH/Ia TACBUPHU PAKaMIIU IIAKJIra YTKA3UII KapacH-
Japu 4ernad YyTuiaMokna. Yiap oamuii oTokamepanap
Ka0u WIUIAWIM, JIeKUH yinapjaa (OTOTACBUPHU JJICKTP
CHTHAJJIapra ailaHTHPYBYH (HOTOCE3THP DIIEMEHTIAp
nnutatwiagd. CUrHamiap Kojyianrad, yiap ¢gorokamepa
XOTHpacuaa cakigad KONMHAOM Ba WCTANTaH IaliTAa
TacBUpJap KoMIbIoTepra €3u0 ONMHUMHA MyMKHH. Keii-
MHYAIHAK (OTOTACBUPIAPTa Maxcyc rpaduk pempakropiap
épramuaa WIUIoB Oepriafn Ba yiaap MpUHTEP EKU IUIOT-
Tepiiapa Hallp KWJIMHUIITA y3aTWiagd. Arap WIIra CH-
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1-pacMm. Cbémka Kunuuw

datiu QorokaMepanap jkanbd KWIMHCA, CKaHEpiap Ba
HycXa KY4MpHII KypUiMalapHIaH BO3 Keuca Xam Oyna-
T

Y4 yndamim nasepiad CKaHepNall HIUIapH OOBEKT
XaKuna (pakaTTuHa pakaMIId MabIyMOTIapHH Oepuld Ko-
MacaaH, OaJIKi YHHHT peal BaKTIaru chEMKa xkapaéHuma
OOBEKTHHU JKOWIANITaH YpHU Ba YHHUHT OCNTHIIAHTaH KO-
OpAHMHATaNap CHCTEMAacHIaru KOOpAUHATa HyKTaJlapuHHU,
OOBCKTHUHT CHPT KHUCMUHHHI TAaCBHPUHH XaM Oepaju.
dorocbéMKa  kapa€Hiapuia Jasepid  CKaHEepJIapHU
KYJUIAlll OJIMHTaH CypaTiapHU Jemn(rupoBKa KUJIUII JKa-
paénuma Oup KaHua KyJalIukiap sipaTajm.

IllyHuHraex XyAyJHUHD SpAaTUIAETraH paKamid Mo-
Jiend, (GOTOIUIAHM Ba TUIAHJIAPUHUHT CHU(ATHHU OLIUPAIH.
Ep yctm nazepnu ckaHepnapu KypHJIHII HWHIIOOTIAPH,
WHXCHEPINK OOBEKTIAPUHHUHT 0apya JeTaiapu XaKuaa
AHWK MaBJIyMOTIIAP OJUII Ba YJIAPHUHT y4 YITdamIiId MO-
JIeTIMHU sipaTUIl ydyH ¢oipananuinagy. byHnait o0b-
eKTIIapra KYNnpHUKIap, 3CTaKaganap, KyBypyTKasrmdiap,
JJIEKTp JWHUSIIAPH, TOHEIUIap Ba Oomkanmap kupamw (1-
pacm. ).

Jlazepin ckaHepnap opKaiaw OaxkapuiauraH chEMKa
unuiapu Hadakar WHIIOOTJIAPHUHT TAIIKH TOMOHUHHU
OalKyd WYKM KHCMUHH XaM ChEMKa Kunuiiga ¢oiigana-
Hutaan. Hatmwkaga Kypwinimn OOeKTHHUHT OyTyHIai,
WYKYU Ba TAIIKA KUCMIIAPUHU TACBUPJIOBYHM PaKaMIIH MO-
Jlenu sipatwiany. Jlaszepian cCKaHepHH WIUIAII MTPHHIUAIH
Ja3epiad JadbHOMEPHU HIUIAII TPUHIMIIATA YXIIAI
O0ymamu. Jlazep ¥3umaH OKOpW YacTOTamard Jiaep HUM-
MyJCIApHUA TapKaTagud (CEKyHOUra YH MHHT HMITYJIC
tapkaraam) [1].

Wmnyncnap o0beKkTra iyHanxaam Ba yHra ypuiubd opT-
ra KaiiTagy Ba I0KOpU CE3rHpir KaOyJl KWINII yCKyHaja-
puga tacBupianagu. Harmkana ckaHepaaH oObekTrada
O0ynran macoa XxaM aHWKJIaHAIH:

D=05vt,
Kaepja epza:
V — HIMITYJICHHHT TapKaJIUII TE3JIUTH;

t — AIMIYJICHUHT 00BbeKTra 00pub sSHa OpTra KauTHIIH
y4yH cap(diaHraH BakT.

bup BakTHUHI y3una cepBOMOTOp €pJaMHUIa ONTUK
Hyp BepTHKaJl Ba TOPU30HTA TEKUCIUKAA TACBUPJIaHAIH,
Oy OOBEKTHHHI CUPT KUCMHUHHM MNaimnaciabd Kypuul xera-
HUHP.

Jlazep HypHMHMHT KOOpJMHATaNap CUCTEMAaCHAA KOU-
Jamui Oypyard TOPU3OHTAN TEKUCIUKAA Ba BEPTHKAI
TEKHUCIIMK/Ia CKaHep yCKyHacura Kain KuimHagu. Yoy
HYKTaJJApHUHT KOOpJMHATAJIapy MaTeMaTuk ¢opmyia
OpKaJH XHCOOIaHaIH.

Arap ymOy KoopAWHaTaJlapHH OOIIKa KOOpJIMHATa-
Jap cucremMacuaa KaOyn KWJIMII Kepak Oyica, y Xoina
ymoy dopmynanas GhoinanaHuIaIH:

- CKaHep KOpJIMHATa CUCTEMaCHHUHT OOLUIAHFUY KO-
opIuHaTtanapy 0yau0, MUCOI yayH

- Oy 0OEKTHUHT reoIe3uK KM CHCTeMallll KOOpAWHA-
Tanapu Oy MymMKuH. Ky xomumapaa ckanep Koopau-
HaTajap CUCTEMAacHHU acOCHUi KOOpAWHATAlap CHCTeMa-
cura 6ormam yayH GPS;

- YCKyHaJlapu/JaH Ba O3JIEKTPOH TaxeoMeTpiapaaH
doiinanaHunamy.

3aMOHaBMH CKaHepJap aHAJOTUK TaxeoMeTp BazHpa-
JapyHU OaXapuIl UMKOHUATHTA XaM araaup. Ukkn yximm
KOMITCHCATOPHUHT TY3WIMIIN Ty(aian ckaHepiapla,
YHUHI YpHaTWIraH HyKTaJa CbEMKa Kapa&HIapuHU
TYUK OOIIKApUIT MMKOHUATHHU Oepaau [2].

Xo03UpUru KyHAA €p YCTH CKaHEpHAAH OJHMHTaH
HATIDKAJIapHU KaiTa WIUIAM Y9yH KEpPakid KOMITIOTEp
JAcTypWHH TYFpH TaHJIAll MyXUM axaMusaIra ora.
Kommrorep nactypnapu o0bpekTHHHT 3D MozpenwHu sipa-
TUIIJA Ba XOMHUHT pakamiu 3D kxajacTpuHu Ty3uIlja,
TaHJgaHran jpactyp - Hykramap OynyTHHHM TYJIMK Kaiin
KWINIIY, - TIPUMUTUB EpAamMuia XXOHHUHT Y4 YIuamiin
MOJICTIMHY, TPOQWINHM, KUPKMMIIADUHHU Ty3a OJIHIIH
maprt (2 pacm).

Ckanepyaml  kKymina® Treojie3uKk HUIUIApHH — aBTO-
MaTJalITUPUINAA OKyZJa KaTTa MMKOHHMSTIApra osra
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2 — pacm. CkaHepnal

Oynran axkonO Wi ycimyOH, chEMKa KWIMHHUIIN MYpak-
ka0 OynraH XyIyIUIapHHU, XaTTO MHCOH XaéTH YIyH XaB(d
TYFIUPYBYM ChEMKA WIUIAPUHM OUTTa TyrMaHu OOCHII
OuJIaH amalira OUIMPaaAnuTaH yCyJaup.

Anbarna, Mypakka® OOBEKTIapHU ChEMKA KHIIMII-
HUHT UII PeKacH Ty3WIaau Ba OyHIa OUp HeuTa HyKra-
Jap/a chEMKa UIUIAPUHY amajra OIIMPHINra TYFPU Kella-
.

llynra kapamaciaH CKaHepiall HIUIapH OomIKa

ycymapra HucOaTtaH 103 Kappa Te3pOK OOBEKT XakKuaa
TYIUK MabIyMoT Oepamu [3].

Xynoca KHIMO MYyHH alTHII MYMKHHKH €p YCTH Jia-
3epii cKaHepuall ycynu Oomka GazoBuil MabIyMoTIap-
HHU WHFUII yCy/IapuiaH KeckuH (apk Kunagu. Bynmait
(apkHM acocaH KyHugard ydra KypcaTKuura kapao
KYpCaTUIIUMU3 MyMKHH:

— OupuHYMIaH, 00BEKTIaH MabiIyM Macodana TypuO
Hyp KalTapruucus €K LIyHIa yXIiam KynuMmua yCKyHa-
Japcu3 00BEKT TYFPUCHIA TYIUK MabIyMOT OJIHIII,

— UKKMHYUJAH, OOBEKT TYFPHCHIA MabIyMOTIAPHH
MIWUITAMETP aHUKIMKIA aHUKIA Oyiimdya Oomka ycyi-
JapaaH GapK KHIIHIIY;

— YYHHYHIAH, CeKYHIUTra OMp HeYTa MUHITA HYKTAHH
S'lnqam HUMKOHUATHUI'A 3ra 3KaHJIUTU.

Jlazepnu  ckaHepnallHM — YHUBEPCAUIMTH, — YiIdail
WIIUIAPMHK IOKOPH JIapakaja aBTOMATIAIITHPHUITaHIUIH
KYINI'MHAa WHKCHEPJIUK MacajajllapHd €4dll HMKOHMHHU
Oepanu. Jlasepau ckaHepHH OWHOJAPHH KypHJIHII cuda-
THHH aHUKIania KeHrpok ¢oiigananmica OHHOJAPHU
Tanad mapaxacuia KypITaHIATHHA TEKIIUPHII, Oy Ou-
JaH ep KUMUpJALNIMra YHAAMIMINTHHA aHUKJIall MyM-
KWH Oymaan.
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ABTOMATUYECKAA CUCTEMA MOHUTOPUHIA
COCTOAHUUN TMOPOTEXHUYECKUX COOPYXEHUM

Py6an O.B.,

MeEHeLKep 110 paﬁoTe C KOpNNOpaTUBHBIMHU KJIMEHTAMHU
I[enapTaMeHTa CHUCTEM TEXHOJOTHYE€CKOr0o MOHUTOPHUHIA

AQO «baHKOMCBSI3b»

Magqolada inshootlarning texnik holatini tezkor nazorat qilish imkoniyatlari yoritilgan. Buning uchun Trimble 4Dva
“Tuman” integrallashgan nazorat tizimi taklif qilingan bo’lib, ular inshoot holatini tavsiflovchi fizik kattaliklarni
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ularni holatiga ta’sir etuvchi tabiiy va texnogen parametrlarni avtomatik tarzda o’lchash va qayd qilishni ta 'minlaydi.
Taklif etilayotgan nazorat tizimlari tabiati bo yicha xilma-xil kuchlarning nazorat etilayotgan inshootlar kompleksiga
bo’lgan ta’sirini kuzatish va prognoz imkonini beradi. Tizim amalda qo’llanilgan va ijobiy natijaga erishilgan.

Tayanch iboralar: gidromexanik inshootlar, absolyut so rilish, o’lchash, avtomatlashtirilgan tizimlar, monitor-
ing topografik xarita, prognoz, avariya holat, gidroelektrostantsiya.

The article outlines the possibilities for operational control of the technical condition of buildings. To this end, we
propose integrated systems Trimble 4D Control (T4D) and ASKGTS Titan/"which provide automatic measurement and
registration of physical quantities characterizing the state of the structure, as well as natural and technogenic parame-

ters affecting the condition of the structure.

Key words: Hydrotechnical constructions, absolute displacements, measurements, automated systems, monitoring,
topographic map, forecast, emergency situation, operation, hydroelectricity.

I'unporexuunyeckue coopyxenus (I'TC) oTHocsaTCa K
YHCITy Haubosiee OTBETCTBEHHBIX HH)KEHEPHBIX COOpYKe-
HUM C NOBBILIEHHON SKOHOMUYECKOM, COLMAIBHOM U 3KO-
JIOTHYECKOW 3HAYHMOCTEIO.

CBoeBpeMEeHHOE MIPEAYIIPEIKICHNE aBaPHIHBIX CHTYa-
oUW HUCKIIFOYEHHUe, Ojaromaps 3TOMY, MaTepHaJbHBIX
yIepOOB W YEIOBEYECKUX KEPTB BO3MOXKHO TOJHKO Ha
OCHOBE JTOCTOBEPHOTO, PETYIIPHOTO H TIIATEIHFHOTO OIIe-
PaTUBHOTO KOHTPOJISI TEXHUYECKOTO COCTOSTHUS COOpYIKe-
HUMN.

JUis  aBTOMaTH3MPOBAHHOTO KOHTPOJSI COCTOSIHHS
Npe/JIaraloTcsl MHTErpUpoBaHHble cucTeMbl Trimble 4D
Control (T4D) u ACKI'TC «Tutan», KOTOpbIe pemaimT
CIEYIONINE 3aJauu:

- OIICHKA COCTOSIHUSI COOPYXCHHH U pa3paboTKa HeoO-
XOIMMBIX W CBOCBPEMEHHBIX MEp MO O0ECHEeUeHHI0 HX
HAJICXKHOH 1 6€30IacHOM IKCILTYaTaIlHH;

- W3y4YeHHS OOBCKTHUBHO HEM30EKHBIX IPOIECCOB
CTapeHusI KOHCTPYKIIMH COOPY>KEHUH ISl IPOTHO3UPOBA-
HUS UX JTOJITOBEYHOCTH;

- TIOTIOJIHEHUE MH(POPMAI[IOHHOTO OaHKa JaHHBIX IS
HAyYHBIX IIeJel, COBEPIICHCTBOBAHNUSA HOPM IPOEKTHPO-
BaHus u dKcruryartarm [ TC.

B pesynpraTe pemieHHs NEpEUHCICHHBIX 3a1ad Ipo-
HCXOIUT:

- aBTOMAaTHYECKOE M3MEpPEHHE M perucTpanus pusu-
YECKMX BEJIMYUH, XapaKTEPU3YIOLUX COCTOSHUE COOPY-
JKEHUST;

- aBTOMAaTUYECKOE W3MEPEHHE M PErucTpauus Mpu-
POJHBIX U TEXHOTE€HHBIX MMapaMEeTPOB, BIUAIOIIMUX Ha CO-
CTOSIHUE COOPY KEHUS;

- aBTOMaTHYECKOE CPAaBHEHME IOKa3aHUIl JaTIYMKOB C
MIPEeNbHO TOMYCTUMBIMU ITOKAa3aTeIsIMH M CHTHAJIN3a-
LU O TIPEBBIIICHNH 3aIaHHOTO YPOBHS 3HAYCHHH.

[TocnenoBaTenbHOCTH PabOT MO CO3MAHHUIO AaBTOMATH-
YeCKOW CHUCTEMbl MOHMTOPHHTA COCTOSIHUSI COOPY>KEHHUH
BBITIONTHAETCS TI0 CJICIYIOIIEMY aJlropuTMy (puc. 1).

ABTOMAaTHYECKasi CUCTEMa KOHTPOJS COCTOSIHUS CO-
opyxenuil «Turtan», Kpome OCHOBHOI cdepbl, MOKeT
OBITh aJaNTUPOBAHA I PA3IUYHBIX OOBEKTOB: MOCTHI,
TyHHeJH, WaxTbl, ADC, BBICOTHBIC 3JJaHUU U [I.p.

ACK I'TC T4D/«Turan» umeer KIacCU4YeCKYK MHO-
TOYPOBHEBYIO apXUTEKTYPY:

- TIEPBEII YPOBEHD — NAaTIUKH;
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- BTOPOH yPOBEHb—MYJIbTHILIEKCOPHI;

- TpETUH YPOBEHb — JIOKANbHbIE KOHIIEHTPATOPHI JaH-
HBIX;

- YETBEPTHIH YPOBEHb—IICHTPAIIBHBIN y3€ll 00paboTKH
JIaHHBIX.

IepBBIit ypoBeHP — OOECHEUYMBACT IIOJNyYCHUE HH-
¢dopManuu 0 COCTOSHHM OOBEKTa B BHJEC aHAJIOTOBBIX
CUTHAJIOB.

Ha oObexre, B COOTBETCTBHE C MOJEbI0 Hambonee
YS3BUMBIX MECT, YCTAQHABJIMBAIOTCS MATYMKH IIEPBOTO
YPOBHSI aBTOMAaTHYECKOHW CHCTEMBI KOHTPOJIS.

Bropoii ypoBeHs — obecnieunBaeT MyJIbTUILIEKCHPO-
BaHUE aHaJIOTOBBIX CUTHAJIOB KOHTPOJIBHO-
HM3MEPUTENIFHON amnmaparypsl Ha JOKaIbHbIE KOHIIEHTpa-
TOPBI JAHHBIX.

TexHuuyeckue cpercTa BTOporo ypoBHs — 16-tu nop-
TOBble 4-X KaHaJbHblE MYyJbTUIUIEKCOpbl Mapku BKC-
MUX («BbaHKOMCBSI3bY).

MynbTUIIIEKCOp MPUMEHSIETCA Ul YMEHBIIEHUS KO-
JIMYECTBA JIOKAIBHBIX KOHIEHTPATOPOB JaHHBIX. Myb-
TUIUIEKCOP MpPEeJHAa3HAYeH IS KOMMYTAallMd OJHO- WM
JIByXIapHBIX aHAJTOTOBBIX BBIXOZOB 16 OJHOTHUIIHBIX JaT-
YUKOB Ha OJWH W3MEPHUTENFHBIA BXOJ| JIOKAIBHOTO KOH-
LIEHTpaTopa JaHHBIX (puc. 2).

Paspa6oTka npoekTa
cucTeMbl aBTOMaTUye-
CKOro KOHTpOnsi

OpraHusauus cTpou-
TenbHbIX paboT n obec-
neyeHne aBTOPCKOro

Haasopa cTtpouTenbCcTBa

Paspab6oTka pab6ouen
AOKYMeHTaLuu no ycra-
HOBKEe TeXHUYECKUX
cpeacTB

YcraHoBKa 1 Hanagka
cneuyvanbHOro npo-
rpammMHoro oGecneyeHus

Mop6op, npoussoacTBO

W focTaBKa Ha 06 beKT

oGopyaoBaHUsA U MaTe-
puanos

KomnnekcHas Hanagka n
nyckoBoe onpo6oBaHue
cUcTeMbl

TexHnyeckoe U meToguyeckoe conpoBoxaeHue
JKcnnyaTaumMm CUCTEMbI

Puc. 1. Anroputm co3gaHus aBTOMaTU4E€CKOW CUCTEMbl MOHMU-
TOPUHra COCTOSIHUSA COOPYXEHUIN



MARKSHEYDERLIK ISHI / MAPKIIEHJEPCKOE JIEJIO

Puc. 2. AHanoroBble MyfbTUNIIEKCOPbI

Tperuii ypoBeHb — 0oOecHeYrBaeT COXpaHEHUE MOKa-
3aHMI KOHTPOJIbHO-U3MEPUTEIBHON anmapaTyphl B Iamsi-
TH JIOKAJIBHBIX KOHIICHTPATOPOB JaHHBIX C MOCIEAYIOMEH
UX Tiepeaayeil Ha MeHTPAIbHBIA y3el 00paOOTK! TaHHBIX.

TexHu4eckue cpercTBa TPETHETO YPOBHS — JIOKallb-
HBble KOHIEHTpartopsl maHHbIX Mapkn BKCLOCON
(«baHKOMCBS3bY).

[TocTpoen Ha 6a3e mpoMeInuIeHHOTO KoMmbiotepa CR
10X/ CR1000. OcHamén cpencrBamu npeoOpa3zoBaHHs
AHAJIOTOBBIX CUI'HAJIOB U3MCPUTEJILHOI'O KaHalla B I_[I/I(i)-
POBEIC, 3HepFOHeBaBHCHMOﬁ NMaMATbIO JJId COXPAHCHUSA
JaHHBbIX, CPEACTBAMU INE€p€Aadd AAaHHBIX g CBIA3U C
LEHTPAIBHBIM y3JI0M 00pabOTKHU JaHHBIX.

YeTBEPTHI ypOBEHb — CHELUAIBHOE IPOrPaMMHOE
obecrieueHne JuIsi MOHUTOPHHTA COCTOSIHUSI COOPYKEHHUH
ACK. OobecrieunBaeT cO0p M COXpaHEHHE IaHHBIX OT
JIOKJIBHBIX KOHIIEHTPATOpPOB C MX IMocienylomeil oopa-
OOTKOHA.

SO,
! S

=~

Puc. 3. Moaynb «Tonorpacus»

Ta6bnuua 1

KomnnekTt nogaepxveaemoro o6opyaosaHus

PagunanbHbie/ H3smepenne
TOPH30HTAIb- YIJIOB H
TaxeomeTpbl Hble/ BepTHKAIb- paccrosiHuii 10
HbIe Aedopma- KOHTPOJIbHBIX
nUu ToYeK
H3smepenne
" GNSS-BekTOpOB
Mpuémankn A0COJIIOTHBIE P
OTHOCHUTEJILHO
GNSS cMeleHH sl
(puxcuposan-
HBIX TOYEK
AkceJjeporpa- Konebanust
porp . HN3mepenne
(o1 / akcesiepo- (BKJIIOYAS celi- -
YCKOpeHHi
MeTpbI CMHYeCKHe)
- Ycekopenusi u
Ceiicmo- H3mepenue
cMelleHH sl -
reoge3nyeckue . YCKOpeHHii u
(BKJIIOYAS ceii-
CHCTEMBI KOOpPAHHAT
CMHYeCKHe)

TexHUYECKHE CPEJICTBA YETBEPTOTO YPOBHS:
- cepBephl cOOpa JaHHBIX;
- cepBephI 0a3bl TaHHBIX.

Mopnyns «Tomnorpadus» ¢opmupyer usobpakeHne
KapThI-CXeMBI KOHTPOJIMPYEMBIX coopyxeHuid. Ha cxemy
HaJlo)KeHa MH(QOPMAIMOHHAs CETKa C ITOKa3aHUsIMH JaT-
YHKOB, CTBOPOB, YPOBHSI BOJBI 1 TIp. (puc. 3).

JlaHHBIE 110 MTOKA3aHUAM JaTIYNKa WM TPYIIIbI JaTdH-
KOB MOTYT OBITh C(OPMHUPOBAHBI B CBOJHYIO TaOIHILy.
CopTHpoBKH 1 (QUIBTPEI 0TOOpaXkeHHs TabIMIBI HaCTpa-
MBAIOTCS HA JIETY ISl y100CTBa aHAJIM3a JaHHbIX.

B CIIO «Tutan» peann3oBaHO B3aUMOJIEHCTBUE U
MMIIOPT JIaHHBIX U3 I'€ONO3UIMOHHBIX CUCTEM IPOU3BO/I-

ctBa kommmannu TRIMBLE.

s
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B kOMIUIEKT MmojjepkuBaeMoro o0OpyIOBaHHUS BXO-
JT poboTH3NpoBaHHbIe TaxeoMeTpbl, GNSS npueMHuku
(GPS\'JTOHACC\Galileo\Beidou), MYJIbTHCTAHIIHN
(Tabm. 1).

CriermmanpHOe TporpaMMHoe obecredenne «Turam»
MIPEeAyCMaTPUBACT HKCIOPT AAHHBIX IJISI MOCIEAYIOMIEH
00pabOTKN M CO3MAHUS OTUETOB, BU3YAIU3AINIO PE3yIIh-
TaTOB 00PabOTKM M OTOOpaKEHHs WX C MPUBSA3KOH K TO-
norpaduueckoii kapre. Takum o00pa3oM, MOXeT OBITH
peanu3oBaHa €IMHAs KOPIOpAaTHBHAS (HAIMOHAJIbHAs)
JCIIeTYepcKasi TOYKa MOHUTOPHHIA W KOHTPOJS BCEX
coopyxkeHui (meHTp ympaBieHus kackaga ['TC), dro
JlaeT BO3MOXKHOCTh OTCJIEUTh U CIPOTHO3UPOBATH TOBE-

JICHUE BCEX KOHTPOJIHMPYEMBIX KOMIUIEKCOB COOPYKEHUI
T10]] BO3/ICHICTBUEM PA3IMYHBIX 10 CBOCH NPUPOJE CHIL.

Nmeercs onbiT BHeApeHus cuctemsl «Turan» B Ka-
xoBckoit ['DC, obmas mpoTsSHKEeHHOCTh IaMOBI KOTOPOH
4200 m, mepenaz BBICOT MEXIY BEPXHUM U HIDKHUM Obe-
¢amr—15 m. B coctaBe aBTOMaTHYECKON CHCTEMBI KOH-
tponsa «Turan» Ha Kaxosckoit 'DC ycranoBmeHo Gomnee
400 pa3mUYHBIX KOHTPOJIbHO-H3MEPHUTEIBHBIX TPHOOPOB,
CepBEpHOE U KOMITBIOTEPHOE 000pYIOBaHUE.

AO «baHKOMCBSI3b» COBMECTHO C TapTHEpaMu
«Trimble Export Limited» (CILIA) roToBsl peanu3oBaTh
JAHHYIO CHUCTEMY KOHTPOJISI COCTOSIHUSI COOPY)KEHHH B
yCIOBUSIX ¥Y30eKHucTaHa.
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NMPOLECC OAE®OPMUPOBAHUA TOPHOU NOPOAbI
NP B3PbIBE YOJIMHEHHOIO KOMBUHUPOBAHHOI'O
3APAOA NMPOMBIWWEHHBIX B3PbIBYATbBIX BELLECTB

Kamouos IILA. Pagpmanos A.®@. Hcmaros K.B.
HavyaJIbHUK FOPHOro oTae/ia r1aBHbIH HHIKEeHep 3aM. IVIaBHOI'0 MHKeHepa
Lentpaannore PY HTMK, Hentpansnoro PY HI'MK Lentpaasuoro PY HTMK

K.T.H.

Qo'rg'oshin namunalarining deformatsiyasini eksperimental tadqiqotlar natijalari tahlili natijalari bo'yicha tahlil
qilindi. O'z nuqtalarini ishga tushirish vaqtida cho'ziluvchan birikmalarning ma'lum bir gismida tog' jinslarining defor-
matsiyalanishi va yorilishi jarayonlari ushbu bo'linmalardagi portlash mahsulotlarining bosimi bilan butunlay aniqla-

nadi.

Tayanch iboralar: boshlanish nugqtasi, portlash to'lqini, o'ziga xos o'ziga o'xshash deflyatsiya to'lginlari,
bo'shligning kengayishi, toshlarning yo'q qilinishi, portlovchi moddalar, zaryadlovchi bo'shliq.

The analysis of the results of experimental studies of the lead samples deformation by an explosion of combined
charges of industrial explosives is given. It is shown that the processes of deformation and failure of rocks in a specific
section of elongated explosive charges during their point initiation are completely determined by the pressure of the det-

onation products in this section of charges.

Key words: initiation point, detonation wave, explosives, special self-similar deflation wave, expansion time of the

cavity, rock failure, detonation products, charging cavity.

W3BectHO [1], 9TO 1IpH B3pBIBHOM JIpOOIICHUH TOPHBIX
MOPOJA 3apsilaMy POMBILUICHHBIX B3PbIBYATHIX BEILECTB
(BB), mocie ToueyHOr0 MHUIIMHUPOBAHUS OCIEIHETO O
HEMY, C KOHEYHOW CKOPOCTHIO PACIPOCTPAHSIOTCS JIETO-
HAaI[MOHHBIE BOJIHBL. 3a JETOHAIIMOHHOW BOJHOW B IMpPO-
JIyKTaX JIETOHAUU (GopMHUpYyeTCss 0co0asi aBTOMOIETbHAS
BOJIHA, pa3psDKEHHE KOTOPOH COCTOWT Ha IMOTOoJaM U3
aKTHBHOHW 30HBI U 30HBI MOJ4YaHMs. B mporecce pacmpo-
CTpaHCHHS JIETOHAIIMOHHOW BOJHBEI U 0C000# aBTOMO-
JIeTbHOM BOJHBI Pa3psuKEHUS MO 3apsly NPOUCXOAUT
OBICTPOEC XUMHYECKOE IPEBPAINCHUE MPOMBIIUICHHBIX
B3pBIBUATHIX BEIECTB B T'a3000pa3HbIC MPOIYKTHI JIETO-
HalWK ¢ (GOPMUPOBAHHEM BBICOKOTO IABICHHS B 3apsiI-
Hoil mosoctu. Ilon nelcTBUEM 3TOrO AaBjEHUS Ha MOPO-
Iy ©IMEET MECTO OpH3aHTHOE W TOPIITHEBOE BO3ACHUCTBHE
IIPOLYKTOB J€TOHAUMKU Ha Heé. Pa3Burue paauvanbHbIX
TpemuH ¢ (GOPMHUPOBAHWEM KIWHOBHUIHBIX CEKTOPOB B
MTOpOJIe TIPOUCXOIUT B pe3yibTaTe OpH3aHTHOTO BO3/ICH-
CTBUS MPOIYKTOB AETOHALMH Ha nocieaHion. @opMupo-

I'opHblii BecTHUK Y30ekncrana Ne 2 (73) 2018

BaHUC p%BaJ'Ia nu pa3J'IeTI)I KyCKOB HOpOlIBI, JOITIOJIHHU-
TeNbHOE TIepen3MebUeHNe Pa3Apo0IeHHON TOpHOM Mac-
CBI IIPOHMCXOHNT TIOJ MTOPIIHEBEIM BO3ACHCTBHEM MPOIYK-
TOB JICTOHAI[UH HA IOCIIEIHIO.

[Ipu 5TOM MHOTHE aBTOPHI CYUTAIOT, YTO OKOHYATEITb-
HBIW MpoIece APOOIICHHUSI TOPOIBI IIPH B3PEIBHOM HATPy-
JKCHHHU TPOUCXOJUT B TeueHUe 3-15 min. mocne neToHa-
WU 3apsI0B MPOMBIIUICHHBIX BB mon Bo3nmelicTBremM
HEKOr0 yCPEIHEHHOIO JIaBJICHUS MPOAYKTOB JIETOHAIINH,
00pa3oBaBIIeTroCcs MOCIe MHOTOYHCICHHBIX HHTEpEpEH-
Ui yZapHBIX BOJIH B 3apSTHON MOJOCTH, M YaCTHIHOTO
HCTCUCHHS W3 TIOCIEIHEH ra3000pa3HbIX MPOIYKTOB Je-
TOHAIHH.

OpHako, TPH TaKOM IIOAXOAE TPYXHO OOBICHUTH
mporecchl 1e)OPMUPOBAHUS U PA3PYLICHUS PA3HOMPOY-
HBIX MAaCCHBOB B3PHIBOM B HUX KOMOWHHPOBaHHbBIX 3apsi-
JIOB TIPOMBIIUICHHBIX BB, MOCKOJIBKY B 3TOM ciiy4ae He-
M3BECTHO, KaK OIICHWBATh BEJIMYUHY IPEINOIAracMoro
YCPEIHEHHOTO IaBJICHUS B 3aPSIHON MMOJIOCTH OCYIIECTB-
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JISFOILETO MpearoaraeMoe Apo0IeHHEe TOPHBIX MOPOLI.

Ipoueccer [1, 2] nedopmupoBaHus U paspyLICHUS
MOPOJ TIPOUCXOAAT OUEHb OBICTPO, C MOMEHTA JAOCTIIKE-
HUS B TOCICOHUX HANPSDKEHUS KPUTHUECKUX 3HAYCHUH,
KOTOpoe chOPMHUPOBATIOCH MOJ ACHCTBUEM HE yCPEIHEH-
HOTO JIaBJICHUS, a JIOKAJIbHOTO JABJICHUS B KAJKIOM cede-
HUH 3apsiTHOM TOJIOCTH Cpasy ke MOCIE AeTOHAINH MPO-
MBIIIIEHHBIX B3PBIBYATHIX BEWIECTB. [ onmucaHus mpo-
1eccoB JeGopMHpPOBaHMSl TOPOABI NMPU B3PHIBE B HEWH
KOMOMHUPOBAaHHOTO 3apsaa NpoMblIuleHHBIX BB pac-
CMOTPUM pe3yJbTaThl Ta0OPATOPHBIX AKCHEPUMEHTAIIb-
HBIX UCCIIeA0BaHui 1eOpMHUPOBaHNS CBUHIIOBBIX 00pa3-
LIOB B3pPBHIBOM KOMOMHHUPOBAHHBIX 3apsJOB, KOTOPBIC
MIPOBOIMINCH B MOCKOBCKOM T'OCYAApCTBEHHOM T'OPHOM
YHHBEpCHUTETE Ha Kadeape «B3pbeIBHOE 1€710» M0 H3BECT-
HoU Metoamke [3], paspaborannoii mpo¢. .M. Kproko-
BBIM ¢ yyacTueM K.T.H. }O.B. I'ma3koBa u ropHbIM MHXe-
HepoM B.B. Cragnukom.

B3peIBEI 3apsAK0B NPOBOAMINCE B 00pasnax u3 padu-
HUPOBAaHHOTO CBHHIA auaMeTpoM 40 mm B IUIOTHO 3a-
KpBIBAIOIIEIICS CTAJIbHON KaMepe ¢ BHYTPEHHUMH pa3Me-
pamu 300x300%200 mm mpu TodmuHe cTeHok 10 mm. B
o0Opa3nax, B KOTOPBIX NMPOOYPHUBAIMCH IIMYpPHl TUAMET-
poM 4 mm, B kadecTBe BB ncnomnp3oBancs nuporexHude-
ckuii coctaB (I1C) co crenyrommMu mapaMmeTpaMu: pas-
Mephl 3epeH A0 0,5 mm, npeneiabHBId qUaMmeTp 3apsaa
d,p=1 mm, ckopocTk AeToHauuu D=2 10° m/s B Iy-

pax muametpoM d,,; > 2 mm NPH HACKIIMHON IUIOTHOCTH
prc=0,9 g/eny’.

MakcuMaibHas TeIjIoTa B3PHIBYATOTO IPEBPAICHHS
I1C cocrasmsuia 0=5024 J/g, a Macca 3apsa0B Oblia paB-
Ha 0,15 g. 3Hauenne nmapamerpa O BapbUpPOBAJIOCH B IIpe-
nenax ot 837 J/g 1o MakcHManbHOTO, TyTeM J00aBICHUS
B MMUPOTEXHUYECKUH COCTAB MOPOIIKOOOPA3HOI MOBapeH-
HoU comnm. [TpuMeHsIOCh IpSMOe HHUIIMUPOBAHUE 3apsi-
J1oB I1C B3pbIBOM TOHKOW HUXPOMOBOH MPOBOJOYKH MOJ
JIEHCTBUEM UMITYJIbCa JCKTPUIECKOTO TOKA OT OBITOBOM
anekTpoceTH. [lepen OmbITOM C MOMOIIBI0 MEPHOW CTEK-
JSTHHOW TPYOKH M3Mepsiics 00BbEM IOJOCTH HITypa Vyy,
MyTEM 3alojHeHUst ero BoJoH. 3aboiika mimypa ocy-
[IECTBIISIACH CYXHM IPOMBITBIM KBapIIEBBIM IECKOM C
JacTuIlaMu pazMepoM He Oozee 0,25 mm. OOpasen pas-
MeEIIaJICS BO B3PHIBHOW KamMepe, a ero COeIUHHUTEIbHBIC
MPOBOJAa OT WHHUIIMATOPA MOIKIFOYAINCH K KIEMMaM HC-
To4HHKA Toka. CTalbHas KaMepa IUIOTHO 3aKPhIBaliach, U
OCYILIECTBIISUICS B3PHIB.

IIpoBoaminock m3mMepeHne oObeMa MOJIOCTH B 00pasIe
— Voow- OOBEM motocTr, 00pa30BaHHON B3PHIBOM 3apsiia
MUPOTEXHUYCCKOTO COCTABAa, HAXOIJIICS KaK Pa3HOCTh

v Vv

asp — Voow T um

rae V., - 06beM 1mmypa;

PaboTocnioco6HocTs 3apsiioB IIC ompenensiiach Tak
e Kak 1 B Metoze Tpaywis, mo odbeMy 1nosoctH, chop-
MHPOBAaHHOW B3PBIBOM 3THX 3apsa]0B B oOpasuax [4].
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IIpn >TOM OBLIO HCIIONB30BAHO HOBOE MOHSATHE-
yaenbpHas paboTOCHOCOOHOCTh, KOTOpasi HaAXOAMIach Kak
COOTHOIIICHHE:!

}/ — 63D

2
B nepBoii cepun onbiToB OblIa ompeneneHa padboTo-
cniocobHocTh 3apsoB [1C npu neopMupoBaHUM B3pbI-
BOM pa)MHIPOBAHHBIX CBHMHIIOBBIX 00pa3IOB C apameT-

pamu: d,5=40 mm, /,5=60mm, d ,,,=5 mm.

OMBITEl IPOBOAWIINCH C IIECTHIO 3HAYCHUSAMH TEIIIO-
THI B3PBIBYATOTO INPEBPALICHUS MHPOTEXHUYECKOTO CO-
craBa 01=837, 0,=1675, 05=2512, 0,=3350, O=4187,
06 =5024J/g.

C kaxapIM 3HaueHHeM (; IPOBOAMIOCH IO 5 ONBITOB.
O0BeM (QopMHPYIOMIEHCS TONOCTH B KaKIOM 00pasiie
nocne B3pbiBa 3apsna IIC usmepsiics He MeHee 4eM 5
pa3. IlocnenoBaTeabHOCTh OMBITOB ObLIa PaHIOMHU3UPO-
BaHa.

CTaTUCTHYECKUH aHaIN3 3TUX ONBITHBIX JaHHBIX TO-
Ka3aJl BBICOKYIO TIOBTOPSIEMOCTh PE3yIbTaTOB U3MEPEHUI
Vsp € KO3QOHIMEHTOM BapUALIMK:

r *<0,04,
o0mpe 3Ha4eHHs y IS BCEX 3aps/I0B MMPOTEXHUIECKOTO
cocrasa npu 021675 J/g nmenu cpeiHee 3HAUEHHUE Y.,

Y=2,279 mm*/J mpu " =0,008,
TEeM CaMbIM ObIJa MOATBEPXKAECHA 3aBUCHMOCTh 00BEMOB
Je(OPMHUPOBAHUS U Pa3pYIICHUS MaTepUaJIOB TOJIBKO OT
SHEPIUM 3apsJI0B NIPH 5,2 dyy;

- IOCTaTOYHOCTh IPOBEJICHHS BCETO TPEX OMBITOB II0
pa3zpaboTaHHON METOJUKE JUIsl TOTO, UTOOBI C BEPOSITHO-
cteio P=0,95 onpenenars Vy, uy.

[NockonbKy 3HaUEHHST UISl MUPOTEXHUIECKOTO COCTa-
Ba ¢ 0=837 J/g ObUIO 3HAYNTENHHO MEHBIE 3HAYCHUH Y
JUIsl BceX Jpyrux (), TO 3apsabl MUPOTEXHUYECKOTO CO-
craBa ¢ (J; OBLIM HMCKIIOYEHBI M3 NMPHUMEHEHHS BO BCEX
MOCTIETYFOITUX OTIBITaX.

Bropas, ocHOBHasA, cepHs OIBITOB IMPOBOIMIACH CO
CBUHIIOBBIMU 00pa3liaMy, IMEIOIIMMH CIEAYIOIINE mapa-
METpB loysp= 120 mm, dg,= 40, [,,= 100 mm, d,,,= 4
mm, JIMHOW [, = 80 mm, ¢ 3apsgaMM NMPOTEXHUYE-
CKOTO COCTaBa IPH TEIUIOTE B3PHIBYATOTO NPEBPAIICHUS
05=2512 J/g n Qs= 5024 J/g, n ipu macce m =1 g, ¢
TIIOTHOCTBIO 3apsikanus p=0,95 g/cm’.

C Ka)KABIM THUIIOM 3apsiIOB MUPOTEXHIMYECKOTO COCTa-
Ba OBLIO MIPOBEACHO IO TPU OMBITa B PAaHAOMH3HPOBAH-
HOW TIOCIIEIOBATEIIFHOCTH. THIBI M KOHCTPYKIUHU 3aps-

Ta6bnuua 1

Tunbi 3apAaaoB NMpPOoTeXHU4YeCcKoro cocrtaBa

A- OQ3(Lap); B- Os(Liap); B = 11(Q6) +15(03); T - [)(Q3)+1,
(O¢); 1; =1,740 mm

- 11(03)+1:(06) + 13(03) +14(0s); 1) =L=13=1,=20 mm;

E- 1;(03)+1:(0¢)* ... I5(0¢); I; =1,=1;....= [5=10 mm;
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JIOB IIpeCTaBNICHEl Ha puc. 1 W B a} AuE
Tabm. 1. Bce o00pasmsl mociemHei T
CEepHH OIBITOB MOCJTE H3MEPEeHHi

00BbEMOB 10JI0CTH, (OPMUPYOLIEHCS
B HUX B3PBIBOM 3aps10B MHUPOTEXHHU-
YEeCKOro COCTaBa, OBLIM PaCIMICHBI
BIOJIb 00pasylonuX sl OLIEHKH
¢dopm 3THX MoIIOCTEH (pHC. 2).

ITo popmam 0Opa30BaHHBIX ITOJIO-
CTEHl C y4eTOM TEOPETHUYECKUX OLe-
HOK [1] Obuta maHa cremyromnas WH-
TEepIIpeTays ONBITHBIX NaHHbBIX. [Ipu
B3phIBE 3apsioB THIAa A 1 b oOpaszo-
BaHHBIC TIOJIOCTH HMEIOT YeThIpe
YETKO BBIPAKCHHBIX ydYacTKa: Ha
MEePBOM ydYacTKe JIuHON 11 = 5 mm
oOpazenr He aedopMupoBayiCs MPo-
AYKTaMHu ACTOHAIIMU U JUAMETPp II0-

be

i
oy s

JOCTH Ha 3TOM Yy4acTKe Obl1 paBeH
JaMeTpy LIypa, a ero oobem - V1;
Ha BTOPOM yd9acTKe JIHHOH 1215 mm
YacTb IOJIOCTU HMMena (opMy yce- g AnE
YEHHOTO KOHYca, OONBIINK AnaMeTp e

Bul i |

-'!.IIE ﬂnq

E

=l =il= 20 o

== 40 s

KOTOpPOTO PaBeH AUaMETPy MOJIOCTH -

dl, a MeHBIINI TUAMETp - AUAMETPY /j :
mmnypa - dwn, npuuem 11 + 12=20 ;

mm COOTBETCTBYET YacTH IIIypa, B
KOTOPOM pa3mMerianach 3adoiika, eé
00BeM - V2; - yinHa TpeThero y4yacr-
Ka noJjoctu coctapisiia 13 = 80 mm.
OTOT y4acTOK MOJIOCTH HMeEJ TpaK-
TUYECKUH MOCTOSHHBIA nuametp dl,
ero o0wseM - V3; 4eTBepTHI y4acTOK
oOpaszoBaiicsi B pesyibrate naedop-
MHUpOBaHHs 00pasla 1moJ AeiicTBHEM
JIETOHAIMOHHOM BOJIHEI Ha 3a00i
mrypa 1 uMeer (GopMy 3JUTUIICOHAA

BpalieHuss oobeMoM - V4, nnuHa \! J
9TOr0 y4acTka JUisi TUMa 3apsja A -

cocrapisina 14 = 4 mm, ans 3apsina

isr

lar

a4

tuna b - 14 = 6 mm. O6beMbI 0710-  Puc. 1. Tunbl KOMGMHMPOBAaHHLIX 3apAAOB M cxeMbl (hopM nonocTeil B o6pasuax: a)
cTeli B COOTBETCTBYIONIMX ydacT- UCTbimamenshbie 06pa3ubl u murbi 3aps0os; 6) popmbl norocmeti 6 obpasye nocre e3pbi-
8a 3apsi0os. li- bmm; I,_15mm; Iya- 4 mm (A, B); l45- 6 mm (b, T); Is- 13-15 mm; d,-12,83

KaX PacCYUTBIBAINCH II0 COOTBET-
CTBYIOIIIM T'€OMETPHYECKUM COOT-
HOLIEHUSIM, a ITOJIHBIH 00BbeM 00pa-
30BaHHOH MOJOCTH B 00paslie Mociie B3phIBa B HEM 3apsi-
JIOB IIMPOTEXHUYECKOT0 cocTaBa THIa A u b paBeH:

=V +V, +V,+V, )

JlnameTpbl OCHOBHOW YacTH OOpa30BaHHOM ITOJOCTH
0 pe3yJibTaTaM pacdera 1o (2) 1t ciydas A COCTaBIISII
=12,83 mm, a s cirygas b - =17,81 mm.

Takum 00pa3oM, HCTHHHBIH 00bEM HOJIOCTH, 00pa30BaH-
HOMW B3pBHIBOM 3apsijia IMPOTEXHUYECKOTO COCTaBa, B 00-
pasiax no cootHomeHuIo (1) OblI paBeH COOTBETCTBEHHO

VA=V 5-V,=11,67-1,26=10,41, cm?;

mm; d,-17,81 mm. --—---

oo 83pbiga; — r1ocJrie 83pbiea

V=V -V, =22.58-1,26=21,32, cm’

[o monyueHHBIM 3HaYCHHUAM 00BEMOB JIe)OpPMHUPOBa-
HUs 00pa3ioB VA u VP BHUIHO, YTO OOBEMBI ITOJIOCTEM,
00pa30BaHHBIX TP B3pHIBaX 3apsoB Tuma b B 1Ba pasza
0ombIlIe 00BEMOB ITOJIOCTEH, 0OPa30BAHHBIX NMPH B3PHI-
Bax 3apsAIOB THIA A, W COOTBETCTBYIOT IBYKPaTHOMY
MTOBBIIICHUIO JHEPTUH 3apsAIoB B IEPBOM Cllydae II0
CpPaBHEHHMIO C PHEPTHUEH 3apsAI0B BO BTOPOM. Tem cambIM
TIOJTBEPIK/ICHA 3aBUCUMOCTh 00beMa J1epopMUpPOBaAHHS U
paspylIeHus IOPOJ TONBKO OT 3HEPTUH 3apsiioB [S].

Tenepy naguM (U3MUECKYI0 HHTEPIIPETALUIO ATHUX
OIIBITOB.

1. B paccmaTtpuBaeMbix onbltax A u b mununapuue-

I'opHblii BecTHUK Y30ekucrana Ne 2 (73) 2018 36
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THn B

Puc. 2. CBuHUOBbLIe 06pasubl U NONocTM ob6pa3soBaHHbIX
nocrne B3pbiBa B HUX KOMGMHUPOBaHHLIX 3apsgos MNC

CKHE TIOJIOCTH B CBHHIIOBBIX 00pasnax (hOpMHUPOBAIUCH
10 BCEH JJIMHE 3apsI0B, HAYMHAS ¢ TOYKH HHHUIIUAPOBA-
HUs. 3HAYUT, IPAKTUIECKH CPa3y ke MOCIIe HHUIIUAPOBA-
HUS B THX 3apsaaax (opMUPOBAIICS YCTONUUBBIA PEXUM
JIETOHAIIMY 3aps/ia MUPOTEXHUIECKOTO COCTaBa ¢ popMu-
pOBaHHEM [ETOHANMOHHOW BOJNHBI M OCO0OH aBTOMO-
JIIEHOM BOJTHBI pa3psHKCHUSL.

2. Bo Bcex ompITax B BEpXHEH YacTH CBUHIIOBBIX 00-
pasioB Tam, /e pacroiarairach 3a00ika, UMeJI0 MECTO
JUHEHHOE yMEHBIIEHHE TUaMETpa IOJOCTH OT MaKCH-
MaJbHOTO B TOYKE W MHUIMUPOBAHUS 3apsiia 10 JUAMET-
pa mmypa. DTOT y4acTOK MMeN JUIMHY mopsaka 15 mm.
OTOT (haKT CBHUAETENBCTBYET O TOM, YTO MMEJIO MECTO H
CyIIECTBEHHOE CHIDKEHHE AaMIUTUTYABl IapaMeTpoB
HanpsKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS B 00Opasiax
C MPUOJNMKEHUEM K YCTBIO IIITYpPOB, TO €CTh M B 3TOM
YacTH HE MPOSBISUIOCH BO3ACUCTBHE HEKOTO CPEIHErO
JTABJICHUS B 3apsTHOW MOJIOCTH Ha e(hOPMHUPYEMBIN CBHU-
HEII.

[pu B3pBIBE KOMOMHUPOBAHHBIX 3aPSIOB MUPOTCXHU-
YEeCKOT0 COCTaBa TWNa B B CBMHIOBBIX 0Opa3iax o0paso-
BaJach MOJOCTh C IIECTHIO PAa3HBIMH yYacTKaMH, Iapa-
METPBI KOTOPBIX UMEJH CICAYIONIIe 3HAUCHNUS:

- IUTMHA TIEPBOTO yJacTKa - [},

- IUTMHA BTOPOTO yJacTKa - [,

- JuIMHa TpeThero ydactka /3 ;=40 mm (npu Q) ¢
JIMaMETPOM TOJIOCTH d3p, JUIMHA MEPEeXOJHOTO ydacTKa
/5 5=15 mm, Ha KOTOPOM HMMeNl MECTO TOCTEIEeHHBIH Ie-
pexon K (OpPMHUPOBAHHIO YCTOWYMBOW ICTOHAIMOHHOU
BOJIHBI BO BTOPOW 4YacTu 3apsna ¢ (Js;, JUIMHA LIECTOTO
y4dacTka /s 5=25 mm ¢ quaMeTpom dj p;

- JUTMHA YeTBEPTOTo yJdacTka /,~4 mm.

TakuM 00pa3om, AIHMHA MEPEXOJHOTO y4acTKa, COOT-
BETCTBYIOIIETO IEPEXOAY AETOHALNH MUPOTEXHMIECKOTO
cocraBa OT 0oJee MOIIHBIX JacTer 3apsamoB (¢ Og) K Oe-
TOHAIIMM MEHEee MOIMHBIX 3apsAmoB (¢ (J;), COCTaBIsIa
nopsaaka 15 mm (3,75d,,p). Ilpy 3TOM BBIACHHIIOCH, YTO
JIMaMeTp TPEThEro y4yacTKa HOJNOCTH - d3p OKazajics
Onmu3KuM K uameTpy d,=17,81 mm, Kak 1mpu yCTaHOBHB-
eMcst pexxume aeronanuu 3apsia [1C tuna b.

JluameTp MOJIOCTH Ha IIECTOM y4YacTKe TOJIOCTH - dg p
oKazajcs OJM3KHM JHaMETpPy MOJIOCTH - d; KaK MpH ycTa-
HOBUBILEMCSI peXUME AeTOHauuu 3apsga tumna A. Yer-
BEPTHIH yYacTOK MOJYYWICS TOYHO TaKMM K€ KaK deT-
BEpTHI y4acTOK NpH B3pbIBe 3apsinoB tuna A. Ilepexon-
HBI y4acTOK JIHHOM /,=15 mm npexacrasiss coboii yce-
YEHHBIH KOHYC, UMEIONINH OOJBIION TramMeTp, paBHBIN
d;, a MeHbIINH - d; , 1 copMHPOBaH AETOHAMOHHOM
BOJIHO# C IMHEIHO yOBIBaIOIIEH aMIUIUTYA0H XUMITHKA.

Takum o0pazom, 0ObEM MOJIOCTH, 0OPA30BAHHON MPH
B3pbIBE KOMOMHMPOBAHHBIX 3apsjoB Tuna B, npubnu-
’KEHHO MOJXKET OBbITh MPHHSAT PaBHBIM

V=V +V,+ 0,507 +V, +0,3125V + V" 3

4)\? A gF 5\?
Vnp:o,zsﬂz{(dm) +3dm dm+(dm)} “

re V,,,- 06beM MepexoIHOTo yqacTka mm’;

VE3-06196M V3 npu B3pbIBax 3apsiaoB Tumna b, mm® ;

V5~ 06bem V3 TIPH B3PBIBaX 3aps/IOB THIA A, mm?®;

V4 - 06beM ¥, pu B3pHIBAX 3apsAI0B THIA A, mm”.

O06BeM mosocTH, 00pa30BaHHOI B CBHHIIOBBIX 00pa3-
I[ax B3PHIBOM KOMOMHHPOBAHHOTO 3aps/IOB MHPOTEXHHU-
YeCKOro cocTaBa THHa B, paccunTaHHBIA 1O TeopeTnye-
ckoMy cooTHoureHH:o (3), cocrasster 17982 mm’ u mpe-
BBIIIAET HKCHEPUMEHTANbHOE 3HadeHue, pasHoe 17200
mm® Ha 4,2 %. DTO OTIMYME HAXOTUTCS B pezenax To4-
HOCTH 3KCIICPUMEHTA.

CrenoBatenbHO, NEHCTBUTENIBHO, TP B3PHIBAX KOM-
OMHMPOBAHHOTO 3apsiia THUMa B B CBHHIIOBEIX 00pa3max
HUMEIOT MECTO COOTHOIICHHS:

d;p=d;ndsp=d,

[Ipu B3pBIBEe B CBHHLOBHIX oOpasmax 3apsamoB [1C
tuna I’ o0beM oOpa3oBaBLIeiics MOJIOCTH V,; COCTABISII
16970 mm”. TTonocTh CONEPHKUT IIECTh YUACTKOB, ITMHA
nATOro (IIepexoAHOr0) U MIECTOr0 Y4acTKOB paBHBI [5=13
mm u /=27 mm COOTBETCTBEHHO.
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Tabnuua 2
Pe3yanaTbl N CTaTUCTUKUN ONbITHLIX AAHHbLIX
En. Tune! 3apsiios IIpumeyanue
Mapametpsbl o A B B T i E
0, J 2512 5024 3768 3768 3768
V;’K mm’® 10407 21322 15991 15705 16489 13957 Bes yuera oGveua
TI0JIOCTH LIITypa
3
Ve mm®/J 4,143 4244 4,244 4,168 4,376 3,704
Vepi - 0,978 1,002 1,002 0,984 1,003 0,875
7/cp
D mm®J? 0,00333 0,0008 0,0572 0,5000 0,0307 0,00361
o) mm?®/J 0,0577 0,0283 0,239 0,244 0,175 0,0601
v 0,013 0,0066 0,056 0,058 0,0399 0,0162

ITpubnu>keHHO NPUHATO, YTO B BEpXHEH IOJIOBHHE
3apsATHON TOJIOCTH, T/ B3opBajachk 4yacTh 3apsaa 11C c
(Qs3), nTmameTp TONOCTU d3, PaBeH IUAMETPY IOJIIOCTH
ds4, TIPY YCTAaHOBHMBIIMMCS PEXUME AETOHAIUH 3apsna
TUmna A.

Kpome TOTO0, MpHOMIKEHHO MPHHSATO eIle, YTOo JHa-
METp LIECTOTO y4JacTKa IIOJIOCTH dgsr, T/€ B3PHIBANTACH
4acTh KOMOWHHpOBaHHOTO 3apsiga ¢ ((Js), ObLT paBeH
JaMeTpy d; MoJiocTH, chOPMHUPOBABILEHCS TIPH B3pbIBE
3apsana tana b ¢ (Qg).

Takum 06pa3zom, pacueTHOE 3HAYCHHE MTOJTHOTO 00Be-
Ma TOJIOCTH IIPU B3pbIBE B CBHHIIOBOM 0OOpasiie KOMOU-
HUPOBAHHOTO 3apsiaa Tuna [ Oynet paBHO

V=V, +V,+0,5V +V, +0,33751 + V(5.

YucneHHOE 3HaYCHUE V5, pACCUUTAHHOE TIO TEOPETH-
YECKOMY COOTHOHICHHIO (5) MONYy4YHJIOCh PaBHBIM V5=
16084 mm’, u Ha 5,2 % MeHbIIE SKCIEPHMEHTAIBHOTO,
YTO YOeOWTENbHO CBHUAETENBCTBYET O TOM, UTO MpH
B3pBIBaX KOMOMHHPOBAHHBIX 3apsIoB THIA I B CBUHIIO-
BBIX 00pa3lax MMEIT MECTO COOTHOWEHUS d;r= d; u
dsr=d,.

Takum 00pa3om, U3 pe3yIbTaTOB IKCIIEPUMEHTAIBHO-
ro OIpeJeNieHUsI 00BEMOB TONIOCTEH, cHOPMUPOBAHHBIX
IpU B3pbIBE KOMOWHHPOBAHHBIX 3apsnoB Thma B u T,
CJIEIYeT, YTO MPOIECCHl Ne(hOPMHUPOBAHUS CBUHIIOBBIX
00pa3loB Ha y4yacTKax 3 W 6 MPAKTUYECKH MOJHOCTHIO
OMPENENISIOTCS. BO3JCHCTBUEM MPOAYKTOB JICTOHAIMU B
JNETOHAIIMOHHBIX BOJHAX W B OCOOBIX aBTOMOJEIHHBIX
BOJTHAX Pa3pEKEHUS, PACIPOCTPAHSIOMHXCS IO 3TUM
y4acTKaM CBHHIIOBOTO 00pa3sia.

To ects, pu B3pbIBE KOMOMHHPOBAaHHBIX 3apsioB
MPOMBIIIJICHHBIX B3PBIBUATHIX BEIIECTB IIPOILIECCHI Jie-
(hopMupOBaHUSA M pa3pyLICHUS TOPOJ OTPENEIAIOTCS He

HEKHM CPEJITHUM JIaBJICHHEM IO BCel 3apsiIHOM MOJIOCTH,
a JIOKAJIbHBIMU JTABJICHUSIMH MTPOJYKTOB JETOHANNH, Hop-
MHUPYIOIIAMICS Ha COOTBETCTBYIOIIMX y4YacTKaxX dacTeit
3aps/I0OB TPOMBINUICHHBIX B3PHIBUATHIX BemlecTB. [lpu-
9eM, B 3TOM Cilydae 00s3aTelbHO (OPMHUPYIOTCS Iepe-
XOJHBIE 30HBI JUIMHOH mopsaka 3,75d,.,, Korna uMmeer
MECTO TepPeXo] OT YaCTH 3apsia ¢ OONbIIeH YHeprueit K
YacTH 3apsAja ¢ MeHbIIeH sHepruei, u /,,,=3,25d,,, - npu
nepexo/ie JeTOHAIIMOHHOW BOJIHBI OT YacTH 3apsja ¢
MEHbIIIeH dHeprueil K 4acTH 3apsjua ¢ Oounblieil SHepru-
en.

W3 3TUX OMBITOB CIEAyeT, YTO JUIMHBI TEePEXOIHBIX
y4acTkoB, pasHwle 3,25d,, u 3,75d,,, CcyliecTBeHHO
Ooublie JUIMHBI 30HBI (POPMHUPOBAHUST YCTOWYHMBOM JIE€TO-
HaIlMA HA HAYaJbHBIX YYaCTKaX BCEX 3apsAIOB IMHPOTEX-
Huueckoro cocrtasa (0,5 d,,) MOCNE TOYEUHOTO WHUIIUHK-
POBaHUS MOCIICAHUX.

3Ha4yuT: (HOPMHUPOBAHUE TEPEXOTHBIX YIACTKOB IPH
B3pBIBaX KOMOWHHPOBAHHBIX 3apsIOB MPOMBIIIICHHBIX
B3pBIBYATHIX BEMIECTB 00YCIOBICHO EPECTPOUKOI 1ETO-
HAI[MOHHBIX BOJIH M OCOOBIX aBTOMOJICIBHBIX BOJIH Pa3-
peXKEHHUST TIPU TepexojAe JEeTOHAMOHHOW BOJIHBI OT
YYacTKOB 3apsijia ¢ OAHON MIOTHOCTBIO YPHEPTHH K y4acT-
Kam — ¢ Ipyroi.

[TpudeM, pe3ynbTaThl PacCCMOTPEHHBIX 3KCIIEPUMEH-
TaJbHBIX UCCIICJOBAHUNA MOATBEPKAAIOT TEOPETHUUECKOE
npeanonoxenue, npunaroe npu pazputuun GKCB teo-
PHUH O JIOKAIBHOCTHU MPOLECCOB IeHOPMUPOBAHUS U PA3-
pYLIEHUS! TOPHBIX MOPOJI B3PHIBOM 3apsI0B NPOMBILLIECH-
HBIX B3pBIBUATHIX BEUIECTB B [2].

B cepum onbITOB IpH B3phIBaX B CBUHIIOBEIX 00pas3-
ax 3apsmoB THma J| ATWMHBI y9acTKOB, MMEIOMIMX pa3-
HyI0 dHepruio, cocraBmsuiim 20 mm. B stoM ciydae
yaenbHas paboTOCTIOCOOHOCTh COCTaBHIIA:

Y'o=4,376,
U IpeBblIajio Bcero Ha 4 % Yo, CpelHee 3HaueHUE
yACNbHON PabOTOCIIOCOOHOCTH TMPH OMHMCAHHBIX BBIIIE
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ombITax. To ecTh, ¥ B 3TOM Cliydae UMeEJIo MecTo (hopMu-
POBaHUC YCTOWYMBOW NCTOHAIMU 3apPSAI0B MPOMBIILICH-
HBIX B3PBIBYATHIX BEIIECTB HA YAaCTH ydacTKax BHE BO3-
MOJKHBIX MIEPEXOTHBIX 30H.

Tak 4TO B ciy4yae eciii 3HaYCHHS JUIMH YYIaCTKOB 3a-
psima ¢ paszHOW »Heprueil OyayT Oosblie 3HAYCHUHN IITNH
MIEPEXOJHBIX yYacCTKOB, TO COOTBETCTBYIOIINE OOBEMBEI
Ie(OPMHUPOBAaHUS U Pa3pyLMIeHUS IOpoxa OymyT mporop-
IUOHAJILHBI OOIIEH SHEPrUH 3apsIoB. Takoe MoJIoKeHHE
MOJYYHJIO TIOJTHOE MOATBEPKACHUE B MPOIECCe ITUX Jia-
GOpaTOPHBIX IKCIEPUMEHTAILHBIX UCCIIETOBAHHM.

CpenHee 3HaYEHHE Y p IPU ONBITAX CO BCEMU TUIAMM
3apanamMu cocTaBisiio 4,235, OTKIOHEHHE OT KOTOPOTO
JUIsL OTAENBHBIX THUIOB 3apsfoB He mpeBbimaer 3,3 %
(Tabm. 2).

OnbITHl HA CBHHIIOBBIX 00pa3lax ¢ 3apsaaMH IHPO-
TEXHUYECKOTO cocTaBa THIa E ObUIH POBEIEHBI C IEIhI0
OIeHKH 3(PPEKTHBHOCTH e(POPMHPOBAHNUH CBHHIIOBBIX
00pa3moB B3pHIBOM KOMOMHHUPOBAHHEIX 3apsAI0B, B KOTO-
PBIX JUTHHBI OTACTBHBIX YYaCTKOB C Pa3HOM IUIOTHOCTEHIO
OHCPIUU NUPOTCXHUYCCKOTO COCTaBa 6I)IJ'II/I MCHbBIIC MJINH
MEPEXOIHBIX YYACTKOB U cocTaBisuid 10 mm

e O- cpeHeKBaIpaTHYeCKas MOTPENIHOCTh, mm’/J;

D - muctiepcus, mm6/J2;

Y- ko3 punment Bapuanuu no JLL.U. bapony.

Pesynpratsl B3pbiBa 3apsaoB IIC tuna E B cBuHILO-
BbIX 00pasiax Mmokasajiu, YTO OTKJIOHEHHUS MOJTyIHBLIErO-
csl 3HaueHus mapameTpa y =3,704 ot cpennero 7y =4,235
— COOTBETCTBYIOIIETO BCEM JPYT'MM OIIbITaM, COCTABIISIO
12 %. Takoe OTKJIOHEHHE MPEBBINIAIO MOTPEITHOCTH
OIMCHIBAEMbBIX OIBITOB U CBUJETEIbCTBOBAIO O 3aMeT-
HOM CHM)XeHHHU 3()(HEKTHBHOCTH B3PBIBHOTO BO3JCUCTBHS
TaKNX KOMOMHHPOBAHHBIX 3aps/I0B HAa CBUHIIOBBIE 00pa3-
b1

Taxum 00pa3oM, B cirydae IPUMEHEHHUS 3apsiaa MIpo-
TEXHHYECKOTO COCTaBa C JUIMHAMH OTJEJIBHBIX yYaCTKOB
C Pa3HBIMH MOIIHOCTSMH 3HEPIMH MEHBIINX 3HA4YEHHH
JUIMH TIEPEXOJHBIX 30H, PEKHMMBI JETOHAIMHM U OCOOBIX
ABTOMO/ICNIbHBIX BOJIH Pa3psOHKCHUS HA ATHUX y4acTKax He
ycreBalT (GOPMUPOBATHCS MOJTHOCTBIO, YTO MPUBOJHUT K

CHIDKEHHIO 3((QEKTUBHOCTH B3PHIBHOTO BO3JICHCTBHS Ha
00pasIibl.

OcHOBHBIE BBIBO/IbI.

ITo pe3ynpraTam 1a00PaTOPHBIX IKCIIEPHMEHTAIBHBIX
HCCIIeOBaHUN /1e(hOPMUPOBAHUS CBHHIIOBEIX 00pPa3IIOB
B3PBIBOM 3apsI0B MUPOTEXHUIECKOTO COCTAaBA, IMEIOIIN-
MH YYaCTKH C pa3HOW IUTOTHOCTBHIO SHEPTHUH MHUPOTEXHU-
YECKOTO COCTaBa, MO3BOIMIHN CHOPMYITHPOBATE CIEAYIO-
M€ BHIBOJIBI:

[Ipu TOYECYHOM WHHUIMHUPOBAHUN YIJIMHECHHOTO 3apsi-
Jla IPOMBIIIJICHHBIX B3PHIBYATHIX BEIIECTB B KAXKJOM €T0
CEYEHHH MOCIIe MPOX0Ja IeTOHAIIMOHHONW BOJHBI TPOUC-
XOJIUT OUYEHb OBICTPOE (32 BPEMS Tpey) PACIIMPEHHE 3a-
PAIHOM MOJIOCTH 10 KOHEYHOTO 3HAYEHUS, TaK YTO 32 3TO
BpeMsI B 3TOM CEUCHUH 3apsIHON MMOJIOCTH HE yCIIEBAIOT
MIPOU3OUTH TPOIIECCHl CYMEPIIO3UIUN YIAPHBIX BONH B
MPOAYKTaX JCTOHAINH, BHIPABHHUBAIOIINE IaBIICHHUE IO-
CIIEZIHUX 10 HEKOTOPOTO CPETHErO 3HAUEHHs P,

HccrnenoBaHUsIMH yCTAHOBJICHO, YTO MPOIIECCHI JIe-
(GopMHUpOBaHUSA ¥ pa3pymICHUS MOPOJ TPH TOYCTHOM
VHUIMUPOBAHUU  YJUIMHEHHBIX 3aps0B  TOJHOCTHIO
OTIPEJIENIAIOTCS AaBIIEHUEM MTPOYKTOB JIETOHAIIMU B KOH-
KPETHOM CE€YEHHMH ITUX 3apsIO0B.

YCTaHOBNIEHO, YTO MPU TOYEYHOM HWHHUIIMHPOBAHUH
KOMOMHHPOBAHHOTO 3apsjia MOCTOSHHOTO JuaMeTpa ¢
y9acTKaM¥, UMEIONINMH Pa3HYH TUIOTHOCTH JHEPTHH, B
MOpOJIe O JACHCTBHEM IPOIYKTOB NETOHAIMH (POPMH-
pyeTcsl TOJOCTh, UMEIOIIas HECKOJIBKO YJYacTKOB - OC-
HOBHBIE COOTBETCTBYIOMINE JETOHAIUH MPOMBIIIICHHBIX
B3pBIBUATHIX BEIIECTB CO CBOMMH 3HAYCHUSMH ILIOTHO-
CTH DHEPTUH W TePEXOIHBIE yJaCTKH, (HOPMUPYIOMIHECS
B MOCIIEAYIOIMNX Y9YacTKaxX MOCNe MpoXoja MeTOHAINOH-
HO BOJIHOW I'PaHUIbI MEXAY ABYMs y4aCTKAMU C Pa3HOMU
IJIOTHOCTBIO SHEPTHH.

[Ipn mpuMeHeHUH YIJIMHEHHBIX 3aps/ioB C y4acTKa-
MU, WMEIOIIMMHU pa3Hble SHEPTHH, IJIUHBI OTIEIBbHBIX
YYacTKOB 3apsjia JODKHBI ObITh OOJIbINIe 3HAUYSHUH AJTH-
HBI TIEPEXOIHBIX 30H I 0OecreueHHs MaKCHMAaIbHO
BO3MOXHOI'O BO3JEHUCTBUSI B3pbIBa TaKUX 3apslOB Ha
Ie(OPMHUPYEMYIO CpELy.
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Ishda Tepaqo 'ton kaliy tuzlari konining geodinamik faol zonasida dastlabki qazib olish ishlarining o’zaro muofiglik
masalasi ko’rib chiqgilgan. Dastlabki qazib olish ishlari konturi o’ta yuqori geodinamik aktiv xisoblangan Tuyashsoy

(Tuyaboshsoy) zonasiga to’g’ri kelganligi aniglangan.

Tayanch iboralar: Silvinit, Tepaqo 'ton koni, Tuyashsoy (Tuyaboshsoy), geodinamika, geodinamik faol zona, skva-

Jjina, rudnik, shaxta, kamera, kosmosyomka.

In the article, the questions of the interconnection of the contour of the site of the primary development of the potas-
sium salts of the Tabugatan deposit with a geodynamic active zone are considered. It was established that the outline of
the primary potassium salt site is located on the Tuyashsai (Tuyabashsai) extreme high geodynamic zone.

Key words: Silvinit, Tyubegatan deposit, Tuyashsai (Tuyabashsai), geodynamics, geodynamic active zone, well, mine

pit, first-line mining contour, zoning, space survey.

W3BectHo [1], uro CpemHeaznaTCKuil KaJdMEHOCHBIN
OacceiiH, B KOTOpOM pacroiioxkeHo TroOeraranckoe me-
CTOPOXJIEHHE, OXBAThIBAET TEPPUTOPHUU FOT0-BOCTOUHOM
yactu TypkmeHucraHa, fora Y30ekucraHa, IOro-3amajna
TapknkucTana u ceBepHyro yacte Adranucrana. Mzyue-
HHE CTPOEHHS MECTOPOXeHHUs (YyueHbIMU KynpsIioBeIM,
I'pubkoBoii, HabueBsiM 1 OCHYKMHOW) IOKa3allo, YTO
KaJIMEHOCHBIE IIJIACTHI B €r0 Ipejesiax sBJISIOTCS HEBbI-
JIepKaHHBIMU. J]aHHBIE TEOJOTMYEeCKOH CIyXKOBI Takke
MOATBEP KA M3MEHUYUBOCTEH cojnepkanusi KCl B mpo-
TYKTHBHBIX IuTacTax. IloaToMy skoHOMHuecKkas 3¢dex-
TUBHOCTh M 0€30macHasi 3KCINIyaTalns MECTOPOXKACHUI
3aBHCHUT, B NEPBYIO OYEpelnb, OT MPHUPOIHBIX YCIOBHHA
3ajieraHus MOJIe3HOTO HCKOMaeMOT0.

B TexToHMuYeckoM OTHOIIEHHWH Teppuropus TroOera-
TAHCKOI'O MECTOPOXAEHHUS MpUypoueHa K CEBepo-
3anagHoMy Kpblty TroOerataHckoll OpaxMaHTHKIMHAIIM.
ConsiHbIE OTI0XKEHUS CIOKEHBI KAMEHHON COJIBIO U CHJIb-
BUHHUTOM M NEPEKPHITHl BEPXHEIOPCKUMH, HIPKHEMEIJIOBbI-
MU U YETBEPTUYHBIMH TEPPUTCHHBIMH Mopoaam# [1].

Kanutiaeie mopoapl TroGeraTaHCKOTO MECTOPOKIe-
HUSI COIEP)KaTCsA B COCTABE TPEX FOPHU30HTOB T'aIMTOBOH
(comeHOCHOW) TOICBHUTHI TaypAaKCKOH CBUTHI KHMMeE-
PHIDK-THTOHCKOTO BO3pacTa M OTHOCSTCS K BEPXHEIOP-
cKoli rasoreHHoi Gopmartu. [IpombIuIeHHBIE coIepka-
nust KCl ycranosienst Bo Bropom macre (Hwkauii II)

HIDKHETO TOPH30HTA, TIe €r0 KOJMYECTBO BapbHPYET OT
15,6 no 50,5 % (cpemnee — 34,3 %) mpu H3MEHEHHIX
moraocTH 0,8 no 12,8 m (cpemnee — 5,65 m) [2].

3amacel KamuiHBIX cojiel mo kareropusm A+B-+C,
cocrapisitoT mopsiaka 400 muH t, a mo kareropun C, —
286 MutH t.

B npunsitom npoexre [3] 0CBOSHHS MECTOPOKICHHUS
BBIJIEJICHA TUIOIIAAb YIacTKa MepBOOUYEPEqHOM pa3paboT-
KM CHJIBBUHUTOBOM pyabl mo ckBaxkuHam NeNe 48, 25
ouc, 55, bzk 7, 40 6uc, 35 u 89. (puc. 1 .)

B uccnenosanusx UM.C. Konbuioa [4] oTmeuaercs,
410 3a nocieanre 150 et B Mupe B pe3yibTaTe HeI0CTa-
TOYHOTO TEOJWHAMHYCCKOTO OOOCHOBAaHHUS WU HEIpa-
BHJIBHOTO BEJICHHS TOPHBIX paboT OBLIO 3aTOILICHO 00-
nee 80 KaNMIHBIX PYAHUKOB, U3 HUX B ['epmanmm — 60-
nee 30, Kanazge — 6, 8 Poccun — 2.

B 1986 1 2006 TT. B pe3ynpTaTe aBapuid OBIIN 3aTOM-
JICHHI 2 MaXTHl HAa KpynHeiimeM B Mupe Bepxuekamckom
MECTOPOXK/ICHUH KaJMHHO-MarHMUeBbIX COJIEH. Y CTaHOB-
JICHO, YTO TIOAABIISIONIee OONBITMHCTBO aBapHi HA PYA-
HUKaX MPOUCXOJUT B YCIOBHUSAX BBICOKOH reoJUHAMUYC-
CKOM aKTHMBHOCTU TOPHBIX MAaCCHBOB, OCJIOXKHSIOIIMXCS
BBICOKOM TpemmHOBaTocThio mopona. Ddopmuponanue
YYaCTKOB C BBICOKOW CTEICHBIO TPCIIUHOBATOCTH MOPOT
MPOUCXOTUT TOJ ICHCTBUEM pa3IMYHBIX WHKCHEPHO-
Te0JIOTHIECKHUX (PaKTOPOB, BEIYITUMH M3 KOTOPBIX SIBIIS-
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Puc. 1. KoHTypbI y4acTka nepBooyepefHOro ocBoeHve TeberataHCKOro MeCTopoXaeHus KanunHbIX conemn

I0TCSl COBPEMEHHAsl T€0IMHAMMKA U HEOTeKTOHMKA. Kpo-
M€ TOT0, METOJIMKA, Pe3yNbTaThl, 00CYX/IEHHE OCHOBHOU
METOOJIOTUH OIEHKH W INPOTHO3MPOBAHHME TI'eOIHMHAMH-
YECKOH OITaCHOCTHU pailOHOB JEHCTBYIOLIUX U IPOEKTUPY-
eMBIX KJIMHHBIX PYAHUKOB U BBIACICHHE T'€0JUHAMMIYC-
CKUX aKTHBHBIX 30H BO3MOXKHO IyTEM CHCTEMHOTO JINHE-
aMEHTHO-T€OJTMHAMHUYECKOTO aHaIN3a HA OCHOBE IMCTaH-
IIMOHHBIX a3POKOCMOTEOJIOTHYECKNX HCCJIEAOBAHUN B
KOMIUIEKCE € Treo(pM3HYECKUMH, CTPYKTYpHO reomopdo-
JIOTHYECKUMHM, TUAPOreOJIOTNYeCKUMHU, T'€OXUMHUUYECKU-
MH, T€0IKOJIOTHIECKUMHU 1 ONOJIOTNYECKUMU METOAAMH.
JaHHas MeTonuKa WCCIIeIOBaHUH ycHeumHo Oblia
oTpaboTaHa Ha KpynHeilmeM B Mupe BepxHekamckom
KanuitHo-MarHueBoM Mectopoxaenuu (Ilepmckuit kpait),
JKHUIsTHCKOM MECTOPOXKICHUH KAJIUIHBIX M TTOJHTaTUTO-

BBIX COJIeH, a Takke TI00eraTaHCKOM MeECTOPOXKICHHU
KaJIMAHBIX COJIEH, KOTOpOE pacrojoxeHo B Jlexkanaban-
ckoM paiione KamkamapbuHckoil obnmacti PecryOnuku
Y36ekucTan.

[potsxkenHocTs Bcero TroOeraTaHCKOIO MECTOPOXK-
J€HHs C I0To-3alaja Ha CEeBEepO-BOCTOK cocTaBisgeT 24
km npu mmpune no 7 km (B npenenax y30eKkckoi yactu
cooTBeTcTBeHHO — 14 u 1,5-3 km). B koHType noacuera
3aI1acoB €ro IUIOLIAb COCTABIIAET 69,6 km?. ITo reonuna-
MHYECKHM YCJIOBHSAM PalOH MECTOPOXKICHHS HAXOIUTCS
B CJIOKHBIX TEKTOHHYECKHUX U CEHCMHUYECCKUX YCIIOBUSIX,
HaxoJsch Ha cThIke mmaHeTapHbix (EBpoasmaTtckas u
Wnpniickas muTel) 1 cyommanetapHsix (TypaHckas mm-
ta 1 Tsaup-1llaHCKHi OPOTE€H) TEKTOHHYECKUX CTPYKTYP.
BbrokoBo-HaABUrOBOE B3aUMOJAEHCTBHE 3TUX KPYMHBIX

41 O'zbekiston konchilik xabarnomasi Ne 2 (73) 2018
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YCNOBHLIE OBO3HAYEHUA

FeoaMHaMUYOCKan BXKTUBHOCTS TOPPUTOPHM NO CTENOHM
MNOTHOCTH PEANOMOS, NHHEAMENTOS U MeraTpeLLnH

Puc. 2. KapTa reogMHaMn4eckux akTMBHbIX 30H Tro6eraTaHCKOro MecTopoxaeHus:
(a) kanuiHbIix conen (Konbinos U.C.); (6) c HanoxeHUeM KOHTypa nrowaamn nepBooyepeaHon pa3paboTku

TEKTOHUYECKUX CTPYKTYp OCJOXHSETCS JIOKAJIbHOMN
CIBUTIOBOM U COJIIHO-KYIOJIbHONW TEKTOHUKOM.

OcHOBHastT reoJWHAMUYecKas aKTUBHOCTb, IIO-
BUJIUMOMY, CBSI3aHa C CUCTEMOU CeBEpO-BOCTOUHOTO TEK-
TOHMYECKOI0 HApyIICHUs, IPOXOASIIEro uepe3 Bcio Tio-
OcraTaHCKyI0 CTPYKTypy C lora 3amajga Ha CeBepo-
BOCTOK. Ero mepecekaroT MHOTOUYHCIIEHHBIE JIOKaJIbHBIC
CyOIIMPOTHBIC ¥ TUATOHATBHBIC IMHEAMCHTHI, KOTOPBIC B
CBOIO OYepeNb «OTMEPSIOTCS) KOPOTKUMH JIMHEAMEHTAMHU.
s pa3pabaTbiBaeMOT0 MECTOPOXKACHUS H3y4UCHHE HO-
BEWIIEN TEKTOHUKHU U COBPEMEHHOW I'€OJUHAMMKY SIBJISI-
€TCsI 0COOCHHO Ba)KHBIM, ITOCKOJIBKY Ha PyIHHUKE B KOHIIE
2012 r. mpon3oIIeN CHIBHBIN aBapUiHBII IPUTOK pacco-
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JIOB B IIAaXTHBIE CTBOJIBI, KOTOPBHIH C OOJIBIIUM TPYyIIOM
yJIaJIOCh JIMKBUMPOBATb.

B cBs3u ¢ 3THM HE0OXOAMMO OBLIO YCTAaHOBHTH He-
OmarompusATHEIE M Ooyiee OJIATONPUATHBIC YYACTKH JUIS
MIPOXOJKH MAXTHBIX CTBOJIOB.

[IpoBeneHBI a3POKOCMOTEOIOTHYECKHE HCCIIETOBAHUS
pazInaHOM JETaIbHOCTH; JIMHEaMEHTHO-
reoAMHAMHUYECKUH, MOpP(HOHEOTEKTOHWYECKHUH, IJMHEa-
MEHTHO-0JIOKOBBIH aHAJIM3bI [0 METOAMKAM [4].

HemmdpupoBanne undpossix kocmocheMok (KC),
00paboTka AaHHBIX, TeonH(OpMaNMOHHOE KapTorpadu-
YecKoe MOJEIMPOBaHUE NPOBOMWINCH C NPUMEHEHHEM
I'C-texnonoruii B arc GIS u arcView GIS. Jemudpu-




posanue KC mpoBeneHo mo 8 ypoBHAM HU3yueHHS — OT
0030pHOTO, B npezenax Bcero OxHoro Y3oekucrana, 1o
KpymHOMaciiTabHOro, Ha IUIomamu Tro0eraTaHcKoro
MECTOPOXKICHUS, W JETATHHOTO — HA yYacTKE IMIAXTHBIX
0JIEH C aHAJIM30M HOBEMILIEH TEKTOHUKH M COBPEMEHHOM
reonuHaMUKH. [lo pe3ynbTaTaM pernoHaIBHBIX a3POKOC-
MOTCOJIOTHIECKUX HCCIICIOBAHUM BBIIBICHBI KPYITHBIC
JMHEaMEHTHBIE 30HBI INPEATONIaraéMbIX TEKTOHHIECKUX
HapylieHui (yHAaMeHTa 1 ocafodHoro uexia. Ilo kpym-
HoMmacmtabHomy aemmmgppupoBanuto KC macmtaboB B
palioHe MECTOpOXAEHHUS U Hpuieramoueil TeppuTopuu
BbIIeNieHO Gosiee 2150 mpsSAMONMHENHBIX TEKTOHHYECKHX
JIMHEaMEHTOB Pa3JIMYHBIX PAHTOB C MpPe0OJiafaroIUMU
CEBEPO-BOCTOUHBIM H CEBEPO-3alaJHbIM HalpaBICHUS-
MH, a TaKXKe AyrooOpasHbe JIMHEAMEHTHI W KOJbIIEBBIC
CTPYKTYPBI.

HeorexkroHnueckoe pailOHHMpOBaHWE IPOBEICHO Ha
OCHOBE JINHEAMEHTHO-0JIOKOBOTO aHAJIM3a C BBIZCIICHUEM
HEOTEKTOHHUYECKUX OJIOKOBBIX CTPYKTYp, NPH 3TOM, B
HEHTPAILHON YacTH MECTOPOXKICHUS BBIICICHBI 2 Me-
300710Ka, 6 JIOKAIBbHBIX OJIOKOB NEPBOro IMopsiaka u 22
JIOKJILHBIX OJIOKa BTOPOTO TOPs/IKa, XapaKTepH3YIOIIre-
Cs pa3sNUYHOM CTENeHbI0 HEOTEKTOHHYECKOH aKTHBHO-
ctu. B paifone mectopoxeHus BoiaeneHsl 10 reoanHa-
MHYECKUX aKTHBHBIX 30H. Kpymmueimas u3 Hux — Ty-
anrcaiickas (TysOamicaiickasi) reoJMHaMUYECKUE aKTHB-
HBIC 30HBI B CEBEPHOH YaCTH IIEHTPAIBLHOTO ydacTKa Me-
CTOPOXIICHHS, H30METPUYHOW (GOpMBI Tuomanso 4,3
km?; npu neranmzauy guddepentmpyercs Ha 11 30H ¢
mromagsvu - 0,01-0,06 km?. Dtu YYaCTKH HUMEIOT
HanOOJBIIYI0 TIOTHOCTh TEKTOHWYECKOW TpPEINHOBAaTO-
CTH ¥ NPEJCTABIIIOT HAaMOOJBIIYIO OTIACHOCTH IS BEJle-
HUS TOPHBIX paboT M MPOMBIIIICHHOTO OCBOEHHS MECTO-
poxnaeHus (puc. 2).

C y4eToM HMMEIOIIEeTocs T'e0JIOTHYEeCKOro MaTepHaia
Ha TEPPUTOPHH IIAXTHOTO IOJIS PyIHUKA BBIIIOJIHEH KOM-
TUTEKCHBIA aHaJIN3 TeOJIOTHYECKUX U a3POKOCMOT€0JIOTH-
YECKMX MaTepUalIOB C MOCTPOEHUEM KapThl KOMILIEKCHO-
TO aHaNM3a U CAETAaHbl METOAUYECKHE PEKOMEHAALNH O
MPOBEJICHUIO T'e0JIOTO-Te0()U3NUECKUX HCCIIeI0BaHUH B
1essix 0e30MacHoOro BeAEHUs TOPHBIX PabOT M MPOMBIII-
JIEHHOT'O OCBOEHHSI.

[IpoBeneHHBIE NeTabHBIE AUCTAHIIMOHHBIE HCCIEIO-
BaHUS Ha JEHCTBYIONIEM PYAHUKE ITIOKA3bIBAIOT HA XOPO-
OIyI0 CXOAMMOCTb pE3yNbTATOB PAa3JIMYHBIX METOIOB
A’POKOCMOTEOJOTHIECKUX HCCICIOBAHUN U T€O(PHU3HUKH.
Oro obecneymBaeT HAAEKHOCTh IMPOTHO3UPOBAHUSA
YYaCTKOB MOBBINIEHHOI TPEIIMHOBATOCTH IHOPOJ M pac-

COJIOTIPOSIBIICHUH B TOPHBIX BBIPAa0OTKaX, 3HAHUS O KOTO-
PBIX HEOOXOMMUMBI JUTS NPUHATHUSI OTIEPATHBHBIX PEIICHUI
0 NIPOXOJKE MAXTHBIX CTBOJIOB. Ha 3TuX yuyacTkax mpo-
THO3MPYIOTCS HamOoJjiee aKTUBHBIE TI'€OJMHAMHYECKHUE
30HBI, KOTOPBIE MMPEACTABISIIOT HAHOOJBUIYIO OMACHOCTb
JUISL BEJICHUs TOPHBIX paboT. Ha yJacTkax mIaxTHBIX MO-
Jel OHM OBUIM TIOATBEP)KJCHBI MOJIEBBIMU HAOJIOICHHUS-
MH U JaHHBIMH TeoQH3MYeCKUX HccienoBaHuil. beuio
PEKOMEHIOBAHO HCKIIOYUTh 3TH 30HBI U3 Pa3pabOTKH
MECTOPOXKICHHSA, Takke OBUIM HaMedeHBl Ooiyiee Oiaro-
MIPUSATHBIE YYaCTKH JJISI OTPAOOTKH 3aJeXKH KaIHITHBIX
coJiet.

Y4uThIBast BBIIIECKa3aHHOE, HAMH HAJIOXKEHBI KOHTY-
pBl TUIOIIAAM Y4YacTKa MEpBOOYEPENHON pa3paboTKu
(puc. 1) Ha KOHTYpPBI CKBaKMH KapThl T€OJMHAMUYECKUX
aKTUBHBIX 30H (pHC. 2 a), ¥ MBI NOJIYYMWIN KapTUHY, OT-
PaXaIoUIYIO TOJN0XKEHUE, 0 KOTOPOH MOIydYHM BO3MOXK-
HOCTb OLICHUTBH TO, HACKOJIBKO MPAaBMJILHO BBIOpaHa ILIO-
Ia]b TIePBOOYEPETHOIO OCBOCHUS PYAHHUKA U COOpYKe-
HUSI TEXHOJIOTHUECKUX CTBOJIOB (pHC. 2 0).

Kak BHIHO M3 KapThl, KOHTYp IUIONIAJH y9acTKa Iep-
BOOYEPETHON OTPaOOTKH COBMAJ C 30HOW Upe3BBIYANHON
TUAPOIMHAMUYECKONW aKTUBHOCTH, T.€. C KpyNHEWIIeH —
Tysmcatickoit (Tysbamicalickoif) reofMHAMHYIECKON aK-
THUBHOW 30HOH. [IpoekToM OBIIH MpeyCMOTPEHBI OXPaH-
HBI€ LEJHNKH — T.€. THAPOU30JIUPYIOLINE IEJIUKH, TPOXO0-
Jsme mo ckBaxuHam NoeNe 48 um 25 OGuc Ha ceBepo-
BOCTOKE, a Takke 1mo ckBaxkuHam NeNe 35 40 owuc, 40 u
bzk7 wHa 1oro-zamame. CTBOJIBI TpOIJEHBI B paiioHE
CKkBaxHH 46 u 55.

B 3axitogeHne MOXKHO OTMETHUTH CIIEAYIONIee:

B pesynpraTe a’spoKOCMOIe0JIOrHYecKUX HCCIe10Ba-
Huil B CpeaHea3snaTckoM, B 4acTHOCTH TroOeraraHckom
MECTOPOX/ICHUN KaJMHHBIX COJIeH, yCTaHOBJIEHA BBICO-
Kasl TPOCTPAHCTBEHHAsI M KOPPEISIMOHHAST CXOJUMOCTb
TeOIMHAMUYECKUX aKTHBHBIX 30H C Te0()H3NUECKHMHU,
TE€OXUMUYECKUMH W THJIPOTCOJIOTHYECKHMMH aHOMAaJIHs-
MH.

BrigeneHsr ygacTKu ¢ HEOIArONPUSTHBIME T'€0JIOTH-
YECKHMH IPOIECCAaMH U SBICHUSMH, TPYHTOBBIMH yCJIO-
BusiMH. [IpHHATOE MPOEKTHOE pelIeHHe M0 MOBOIY ILIO-
Ay TIEPBOOYEPETHOTO OCBOCHHS 3aIlacoB KaTMHHBIX
CoJIel HaXOJUTCSA B 30HE UPE3BBIYAWHOW TMAPOJUHAMU-
YEeCKOH aKTHBHOCTH

I'opHo-TexHONOTHYECKHE pabOTHl MO J00bIYe Kaluid-
HBIX PyZA BeAyTCS B HEONAronpHATHBIX YCIOBHSAX Ha
kpynHeimei — Tysmcatickoii (Tys6amicait) reoquHamu-
YeCKOM Upe3BhIYaHO BEICOKOM aKTUBHOM 30HE.
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Magolada recpublikamizda 150 mln m® dan ortiq zaxiraga ega bo’lgan bazal’t tog’ jinslari resurslaridan foyda-
lanishdagi jahon tajribasi bayon etilgan. Erishilgan yutuglar, basalt tabiiy resurslaridan foydalanish borasida ishlab
chiqariladigan sanoat mahsulotlari, undan to’ligligicha foydalanish borasidagi aqrim muammolar, hagida fikr yuri-
tiladi. Mualliflar tomonidan olib borilgan kuzatuvlar, o’rganishlar, tajribalar, natijasida olingan ko rsatgichlar,
ulardan amalda foydalanish vazifalari, olingan gqiymatlar misolida asoslab berilgan.

Shu bilan birga maqolada bazaltlarning kimyoviy, fizikaviy xoccalari, ular asosida bazaltlarni qayta ishlashning
zamonaviy texnologiyalarini yaratish asosida ishlab chigariladigan canoat mahsulotlarining assortimentini yaratish
dolzarb masala ekanligi yoritilgan va bu boradagi erishilgan natijalar to’g risida to’xtab o tilgan. Maqolada keltirilgan
barcha ma’lumotlar otkazilgan tajribalar natijasi bo’lib kelgusida ulardan basalt tog’ jinslarini tadqiq qilishda foyda-
lanish mumkin.

Tayanch iboralar: bazal’tlar, zaxira, ishlab chiqarish, ularni o zlashtirish, turli xil assortimentlar, import o rnini
bosuvchi maxsulot, tarkib,kimyoviy, qazilma boylik, texnologiya, tajriba, vazifa, sanoat.

This article provides information that our republic has more than 150 million m*> of basalt raw materials. The au-
thors present information on the existing problems of processing basalts and the ways of their solution, the progress
achieved, the study of the state of affairs and the experiments carried out, and it is recommended to fully involve the
results of the study of the issue in the proceedings. The rationale and practical significance of the above recommenda-
tions are provided, which are proved by reliable facts and figures obtained in the research results.

In addition to those outlined in the article, information on the chemical and physical properties of basalt rock, the
modern technologies for processing basalts, assortments of industrial products for various purposes that have actual
and prospective values for our republic are reflected. The results of the research presented in the article are confirmed
by data from experiments that have been published in scientific journals of Uzbekistan and foreign countries for several
years.

Key words: basalts, stocks, production and their development, various assortments, import substituting products,
composition, chemical, mineral composition, technology, experiment, task, industry.

KoMmruiekcHOe OCBOEHHE NPUPOIHBIX MHHEpPAIbHBIX
CBIPBEBBIX PECYPCOB, pa3paboOTKa palnOHAIBHON TEXHO-
JIOTHH TIOJNYYCHHsT KOHKYPCHTOCIIOCOOHOM MPOMBIILICH-
HOW TPONYKIMHM OCTACTCsS OJHOW M3 aKTYaJIbHBIX 3a]au
TOPHO-METALTYPTUYCCKON MPOMBIIIICHHOCTH MHUpa. 3a
nocienare S50 JIeT MEPOBOE MOTPeOICHNE MeTallIo3aMe-
HUTEJICH U 3aMEHUTENICH Oymar, moJrydacMbIX U3 IPUPO/I-
HBIX MUHEPAIBHBIX CHIPHEBBIX PECYPCOB, YBEIHUMIOCH B
2-3 pasa, a OTHEYNOPHBIX, KOMITO3UIIHOHHBIX ¥ KHUCIIOTO-
CTOMKHMX MaTepuasioB — B 2,5-3,8 pa3a. B HacTosiee Bpe-
Msl B pa3BUTBHIX CTPaHAX MUpPA OCHOBHBIMHU HAIpaBJICHUsI-
MH COBPEMEHHOM HAayKH 00OTallleHHs MMOJEe3HbIX NCKOMa-

eMBIX SBIAETCS u3ydeHHe 3((HEeKTUBHBIX IyTeH OCBOE-
HUSI MUHEPAJIBHBIX PECYpPCOB, UX MepepaboTka u BHEpe-
HUE Ha MPAKTHKE JOCTHXKEHUU MEpPEeIoBOil TEXHOIOTHH.
B BBINONHEHUM TOCTaBJICHHOW 3amadd 0co0oe MecTo
OTBOJAMTCS MepepaboTKe MPHUPOTHBIX MUHEPAIBHBIX 00-
raTcTB METANIyPruuecKOd MPOMBILUIEHHOCTH.

B mocnenHue ronpl pacteT moTpeOHOCTH Y30eKucTa-
Ha B HOBOM, JENIEBOI, KOHKYPEHTOCIOCOOHOW MPOAYK-
UM U3 MECTHOTO CBIPHsI, KOTOpast HEIOCPEICTBEHHO CBSI-
3aHa C paCIIMPEHHEM U Pa3BUTHEM BO3MOXKHOCTEH Me-
TAUTypTUYecKOil M mepepadaThIBaromeii oTpacie, omm-
parommuxcs, B OCHOBHOM, Ha IIMPOKOE BHEAPEHHWE Ha
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MIPaKTHKE MepepadoTKH M OOOTaIleHHUs MOJIE3HBIX HCKO-
MaeMBIX.

Jng npousBoAcTBa HOBOMH, aJbTEPHATUBHOM, 3KOJIO-
THYECKH YUCTOM M KaueCTBEHHOW MPOAYKLHMHU PEKOMEH-
IytoTcsl 0a3ambTOBBIE TOPOABI. PyKOBOICTBYsACH HH(pOP-
Mauued Hay4HO-TEXHUYECKOW JMTEpaTypbl MUpPA, OTMeE-
yaeMm, 4TO 0a3aiabThl Y30€KHCTaHa IOCHE JIUTEIbLHBIX
MIPUPOTHBIX SBICHUH IO CPAaBHEHHUIO C COCTABOM 0a3ailb-
TOB APYTHX CTpPaH HE COJEP:KaT IIEHHbIE, JOPOTOCTOSIIUE
KOMIIOHEHTHI, a TaKKe PaJHOAKTUBHBIC HJIEMEHTHI U SIB-
JA10TCS (YCJIOBHO MX MOYKHO NPHHATH TakK) caMbIMH OeJ-
HbIMU. OCHOBHYIO 4acTh 0a3aJbTOB COCTABIISICT OKCHUJ
kpeMHus. Takue 6a3anbThl HOCTPOSHBI HA KOHIEHTPAUN
OOJIBILIOTO KOJIMYECTBA OKCHIOB METAJLIOB, BKPAILICHHS-
MH OJIUBHHA, NMUPOKCEHa M IUIArHOKJIa3bl. JTO HAILIO
OTpPaXXECHHE B MX XMMHUYECKOM COCTAaBE — B ITOBBIIICHHBIX
KOHIIeHTpamusax okcuaoB: Si02, CaO, TiO2, MgO, FeO
n Fe203,K20, Na20 u AI203 u 1.1.

OtMeueHo, 9To 6a3aabThl HHTCHCUBHO MOTYT B3aHMO-
JEHCTBOBATh C JKUAKOM Cpenoll B TMIPOTEPMATIbHBIX
YCJIOBUAX U O6OFaTI/ITbCH. OHU aKTHBHO B3aHMO)1€I710TBy-
10T C BO[[OI7[, N3 HUX BBIHOCATCA U OCCAAOT MHOI'HC KOM-
noHeHThl. Takoil mporecc umMeeT OOJbILIOE 3HAUYCHHE IS
Tre0XUMHYECKOro OanaHca HEKOTOPHIX 3JIeMEHTOB. Biau-
MOJICHCTBHE C BOAOH KapJUHAIBHBIM 00pa3oM MEHseT
cocTaB MOpckux 6a3anbToB. [Ipn Mmetamopdusme Gazainb-
THI TIPEBpAIIAIOTCS B 3€JEHBIE CIAHIBI, aM(pHOOINUTH U
Japyrue Meramopgudeckue mopoabl. Yacto mpupozaa
€CTECTBEHHBIM ITyTEM MEHSET CBOHCTBA MOPOJBI U ITOMO-
raeT oboraruthesl OazanbTaM, HaXOAAIIMMCS B SKHIKOU
cpeze.

Pactymuii cipoc Ha 6a3aibTOBYIO MPOAYKIIHIO CIO-
cOOCTBYET YCOBEPIICHCTBOBAHUIO KOMILIEKCHOH Iepepa-
00TkM 0a3ajbTOB M IPOU3BOJCTBY HM3JENIUIl Pa3INYHOTO
Ha3HAYEHHUS Ha OCHOBE 3aJaHHBIX IapaMeTPOB XUMHUE-
CKHX 1 (U3UKO-MEXaHHYECKHX CBOMCTB mopoisl. B Ta-
KUX YCJIOBHAX PEHICHUC BBIICIICPECYUCICHHBIX 3a1a4
SIBISIETCST BeChbMa aKTyaJbHOW mpoOieMoil u TpedyeT
IIPOBEICHUS] KOMIUIEKCHBIX MCCIIEJJOBAaHUH CBOWCTB H
coctaBa 0a3anbTOB, HANPABJICHHBIX Ha JajbHeilmee I0-
BbIIIEHUE 3((PEKTUBHOCTH HCIIOIB30BAHHUS MECTHBIX Oa-
3aJIbTOBBIX CHIPHEBBIX PECYPCOB, X 00OTAICHHUsT W Opra-
HU3AI[MH TPOM3BOJCTBA HOBOHM, Ka4eCTBEHHON M 3KOJIO-
TUYECKU YUCTOM MPOIYKIINHU.

Ocoboe BHMMaHHE HEOOXOIWUMO YIENATh KOMILIEKC-
HOMY HUCCJICAOBAHUIO XUMHYCCKHUX u (I)I/I3I/IKO-
MEXaHHYECKHX CBOMCTB M COCTaBa IIOPOJ, CO3TaHHIO
TEXHOJIOTUHM OYHCTKH 0a3aJbTOBOIM MOPOJBI OT IIIAMOB,
THJPOOKCHJIOB, COJIEH, THUIM3alMM M oboramieHuio Oa-
3aJIbTOB, @ TAKXKE Ha Pa3pabOTKy COBPEMEHHBIX TEXHOJIO-
T TPOU3BOACTBA KAauECTBEHHOW MPOIYKIHU.

Ouncrka, THIU3aUUS U oboramieHne 0a3aibTOB SBIIS-
I0TCSI BECbMa BOCTPEOOBaHHBIMH U TO3BOJISIOT CO3JaTh
HOBBIE TEXHOJIOTUU 110 OPTaHU3alMU IPOU3BOJCTB, TAKUX
KaK 3JICKTPOTEXHUIECKUE H30JIITOPBI Pa3IMYHOTO ITOTEH-
I[Maja; IJIMTKH, WCHONB3yeMbIe B KHCIOTHBIX CpeElax;
0a3anbTOBbIC (DHIBTPHI I 00E3BOKUBAHUS ITYJIBIIBI C
LIENTbIO MCIIONIB30BAaHMUS CTOYHOM BOABI B 00OPOTE BOMO-
cHaOXXeHHs W (PUIBTPOB AL OYMCTKH Ta30B OT MBUIM B
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TOPHO-METAILTYPTHYECKOW MPOMBIIUICHHOCTA. JTO CIIO-
COOCTBYET MOBBIIICHUIO TPON3BOICTBEHHOM MOIIHX TIpe.I-
TPUATHS, CO3JAHUIO0 HOBBIX TECXHOJIOTHI B IMPOMEBIILICH-
HOCTH IO BBIMYCKY 3KOJOTMYCCKH YHCTOW MPOMYKITUH
Pa3IMYHOTO HA3HAYEHUS W JIOMOJHHUTEIBHBIX pPabouux
MECT.

OO1en3BeCcTHBII HAa CErOAHSIIHUNA JEHb CHIPHEBOM
3amac 0a3anpTOB Y30ekucTaHa cocramiseT Oonee 150
MJIH M’, KOTOPBIE PACTIONOKEHBI B OCHOBHOM Ha TEPpH-
topusax HaBowuiickol, J[xu3akckod, TamkeHTCKOH u
Hamanranckoii oOmacreii. B V30ekncrane mnoOsrueil u
repepaboTKoil 6a3aTbTOB 3aHUMAIOT OOJIee IECSTH Hero-
CYIapCTBCHHBIX 0a3alibTolepepadaThIBAIOIINX MIPEIIPU-
SITAH, KOTOPBIE CHECIHATH3UPOBAHBI UCKIIIOUNTEIBHO IS
H3IrOTOBJICHUA TCIUIOM3OIAIIUOHHBIX W YTCIUIMTCIbHBIX
MaTepuaioB. Hpe}l’bﬂBﬂHeMl)Ie K 3TUM MaTte€puajliaM Tpe-
60BaHI/I$I IO OCHOBHBIM KPUTCPUAM Kadu€CTBa, TAKUM KaK
OTHEYIIOPHOCTh M MOXapHas 0e30MacHOCTh, TeMIepaTy-
pOYCTOMUYUBOCTb, KHCIOTOYCTOMYHUBOCTb, OTCYTCTBUE
Ta30BLIACIICHUA TPU HArpeBE, HU3Kasd IMJIOTHOCTH U IO0JI-
TOBEYHOCTH B YCIIOBHSX NMEPEMEHHBIX TEIUIOBBIX H KIIH-
MaTHYECKUX HAarpy30K H T.NI. OJDKHBI COOTBETCTBOBATH
COBPEMCHHBIM CTaHIapTaM [1-2 moHOTpad. u aBTOpEd.].

OpHako mepepaboTka 0a3albTOB B HAIIeH CTpaHe
COIIPOBOXKAACTCS PA3IMIHBIMH TPYIHOCTSIMH, CBSI3aHHEI-
MU C HEJOCTaTOYHOW HM3YUYEHHOCTHbIO CBOWCTBEHHBIX U
BEIIECTBEHHBIX MMOKa3aTeNei 0a3anbTOB, a TAaKXKE BBICO-
KHUM COJIep>KaHUEM B TIOUBE, TJI€ PACIIOIOKEHbI 0a3abTo-
BbIC MeCTOpoxieHus, coiyieit, Takux kak NaCl, KCI,
CaCl, CaO3 u 1.1. (manee nutamoB). ConepikaHue TaKuX
nIjIaMoB co31acT JOIIOJTHUTCIIBHBIC TIOPBI B
«0a3aIbTOBOM BaTe», KOTOPHIE BIIOCICACTBUH BBI3BIBAIOT
BBICOKYIO THTPOCKOIMYHOCTH, CO3HAI0T KOPPO3WIO Ha
pabodnx TMOBEPXHOCTAX OOOPYHOBAHHS, COKpamias HuX
CPOK CIYXOBI, U CHIJKAaeT Ka4decTBO MPOXyKIWU. Ecim
0azanbpTOBBIC TIOPOABI CpeqHeaTIanTHIecKoro, AQpuka-
HO-AHTAapKTHYECKOTO XpPeOTOB, HaXOASCh B T'€OJMHAMU-
4yecKoi 00CTaHOBKe 00pa3oBaHWS, MPOIUIH E€CTECTBEH-
HBIN TIpoliecc oboramienus, To 6azanbTel CpenHeld Azun
IMOCJIC OKCAHNYECKUX, BYJIKAHNUYCCKUX I/I3Bep)KeHI/II71 ocCTa-
JIFICh Ha CYIIIe, YTO HMOBJIHAJIO Ha UX COCTaB M CBOMCTRA [3
-4 monorpad u aBToped cubup].

[Ipobmema wu3ydYeHHsS BEIISCTBEHHOTO COCTaBa U
CBOWCTB 0a3aJbTOBOM IOPOJBI M HCIIONB30BAHHUE UX pe-
3yJIbTATOB B MPOU3BOJICTBE JJISI ITOTyYCHHSI KOHIUIIMOH-
HOW TPOJYKIIMK PA3IMIHOTO aCCOPTHMEHTA IPEICTABIIS-
eT OOJBIIOW MHTEPEC U CIIOCOOCTBYET CO3JJAaHHIO MPOU3-
BOJICTB IO BBITYCKY HMIOPTO3aMEIIAIOIINX W3ICIHN.
ITpou3BoacTBO 6a3aIbTOBOM MPOLYKIMH TIO CETOJIHSII-
HUM TpeOOBAaHUSIM OCHOBBIBACTCS Ha NPOJODKEHHUH Je-
TaIBHOTO N3ydCHHS XAMHAYECKHX, ¢u3nKo-
MeEXaHWYECKUX CBOMCTB 0a3aibTOB Y30€KHCTaHa, HCCIIe-
JIOBaHMUHM METOJOB OYHCTKA M MarHWTHOTO OOOTamieHUs
0a3aJIbTOB, TUIM3AIMN TIOPOJIBI 0A3ATBTOBBIX MECTOPOK-
nennii. [lepeuncnennsie pabOTBI JOMKHBI COMPOBOXK-
JaTbCsl pa3pabOTKON HaydyHO OOOCHOBAHHBIX CIIOCOOOB
nepepaboTku 0a3aibTOB M, TEM CaMbIM, PaCIIMpPCHHEM
ACCOPTUMEHTA MPOAYKIUH, MOBBIMICHUEM 3(PPEKTUBHO-
cTH paboThI 0a3anbTONEePePaOATHIBAONINX MPEATPUITHH.
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AKTyanpHOCTb pElIeHHsS 3THX 3a7ad oOyCJOBJICHAa po-
CTOM NOTPEOHOCTH Ha 0a3aNbTOBYIO IPOIYKIHIO, HMEIO-
LIyI0 YCTOMYMBBIN CIIPOC HE TOJIBKO B HAILEH CTpaHe, HO
1 Ha MEXyHapOIHOM DPBIHKE .

AHaIM3 MPOIEeccoB AOOBIYN U TPAHCIIOPTHPOBKH Oa-
3aJbTOBON TOPOABI MO Y30EKHCTaHy IOKasaj, YTO BCE
6azanmpTonepepadaThIBAONINE TPEATIPUATHS PECITyOIUKH
PacIoJIOKEHBI NAJEKO OT MECTOPOXKAECHUN. B HEKOTOPBIX
ciydasx JaHHOE paccTosHue mocturaet g0 600 km wu
OoJIbIlle, YTO MOBBIIIAET PACXOJbl Ha TPAHCHOPTHUPOBKY
CBIPbSl W BIIMSET HA TOBBIIICHHE CEO0ECTOMMOCTH KOHEY-
HOM IPOJYKIIHH.

W3ydeHue cCOBPEMEHHOTO COCTOSIHUA JOOBIYH U Iepe-
pabotku  0azanbToB  0OazaibTONEpepadaThIBAIOIIUMHU
MPEANIPUATHAME Y30€KUCTaHa IO0Ka3ajio, 4TO HCCIENO-
BaHHBIC XUMHWYECKHE CBOMCTBA M COCTaB 0a3aJIbTOB IPH-
MEHHUTEIBHBI JJIS1 OpPraHU3aliy MPOU3BOACTBa 0a3aibTo-
BBIX TEIUIOM3OJIIIIMOHHBIX MaTepuanoB. B Hacrosmiee
BpeMs B Y30EKHCTaHE IEHCTBYIOT MaJOYHCIICHHBIE Oa-
3ajpTonepepadaThIBalOINe MPEANPUATHA. MaIInHHBINA
MapK 3TUX NPENNPUATHI B OCHOBHOM COCTOMT M3 HECTaH-
JIApTHOTO — MaJIOMOLITHOro obopynoBanus. M3-3a orcyT-
CTBHSI CPEJCTB U JOPOTOBHU3HBI 3aTPYIHEHO NpHOOpeTe-
HUE UMITIOPTHOTO 000pyaoBaHus. BpyuHyto ocymecTBiis-
IOTCS TIOTPY304YHO-pasrpy3ouHsle pabotel. [Ipu 3TOoM
00BeM mepepaboTku 0a3anbTOB 3a JICHB IO pecITyOIuKe B
cpenHeM coctanisier 25+30 t U He yIOBIETBOPSIET CIPOC
BHYTPEHHETO PHIHKA.

[TpousBosmMBIEe TEIION3OJSIIMOHHBIE MaTepHaibl B
Pa3HbIX TOTOJHBIX YCJIOBHSAX ObIcTpo mopTsrtcs. M3-3a
HEJIOCTATOYHO MPOBEJCHHOTO HNCCIIEIOBAHUS M HEXBATKU
nH(opManMoHHO# 0a3pl OTCYTCTBYIOT IUIAHBI Pa3BUTHS
MIPOU3BOJICTBA, MEPHOAMUYECKasi SKOHOMHYECKAsl OIIEHKa
COCTOSIHMSI TIPEINPHUSATHH, KOTOPhIE TOPMO3SAT POCT HC-
MOJIb30BAHUS CHIPHEBOTO IOTEHIMana 0a3ajbTOB M BbI-
MYCK MPOAYKIMU Pa3IMuHOr0 Ha3HAYCHUSI.

OpnHoii u3 ocoOeHHOCTEH 0a3aIbTOB CTPAHBI SBISIOT-
¢Sl MX crienu(pHrYecKue pa3Inius OT JIPYrux MarmaTHde-
CKHX TIOpOJI, KOTOPBIE CBS3aHBI C MPOLIECCOM IUIABJICHHS
0a3anbTOBOW TOPOJABI M XUMHUKO-MHHEPAIOTHYECKHM
coctaBoM. Hampumep, B COBpEMEHHBIX MCTOYHUKAX OT-
MEUEHO, 4TO 0a3aJIbTOBBIE MOPOJIBI JI0 3aTBEPICBAHMS HE
YCIIEBAIOT MOJHOCTBIO 3aKPHUCTAIIM30BATHCS, IMTOITOMY
HMEIOT  HETONHOKPHUCTAJUINYECKYI0O M CTEKJIOBATYIO
ctpykrypy. OHM oTHOCcATCS K 3¢ Qy3uBHBIM 0a3aibTo-
BbIM MarMaTHYeCKHM TOPHBIM MOpOJaM, KOTOpbie (Gop-
MHUPOBAIUCH OJIMKE K IOBEPXHOCTH 3€MIIM U BBIJIEIISIOT-
cs1 B BHZIE OTJIENBHBIX KYCKOB, CPEIHHI pa3Mep KOTOPBIX
koneOnercs B npenenax 250-:-300 mm, ¥ pacroyioxKeHsl
OHM B OCHOBHOM HE Ha OOJbIIOH IIyOWHE, Tak Kak Oa-
3abThl Y30eKucTaHa o0pa3yloT IMOBEPXHOCTHYIO, TBEp-
oyt obosouky 3emun. [losTomy Ha AfinapkyiabckoM,
Acmancaiickom u ['aBacaiickoM, a Takke OPYrux Malo-
MOIIHBIX MECTOPOXJICHUSX 0a3anbThl 1OOBIBAIOT OTKPHI-
TBIM CIIOCOOOM.

Jis  >ppexTHBHOTO MCTOIB30BaHUS 0a3aTbTOBBIX
MECTOPOXKIIEHUI U yBEIMIEHUS 00beMa JOOBIYN | TIepe-
paboOTKKN 0a3anbTOBBIX MOPOA MBI CIMTAEM BO3MOXHBIM
IIPUMCHEHNE YCOBEPIICHCTBOBAHHBIX METOJOB Mepepa-

00TKM 0a3aJIbTOB, KOTOPHIE TIOBHICAT Ka4eCTBO H3JIENHH,
OyayT cnocoOCTBOBaTh SKOHOMHYECKOMY Pa3BUTHIO Oa-
3aipTonepepadaThIBAIOINX MPEANIPUITHH peCITyOIUKY.
C 5To¥ 11eJIpI0 U3yUYEeHUE U aHAU3 MH(POPMAIMU TEXHH-
YEeCKOW JINTEpaTypbl MUpa M Hallel CTPaHbI, MaTEHTHBIX
WUCTOYHMKOB M COBPEMEHHOTO COCTOSIHUSI TEXHOJIOTHH
0azanpronepepabaThIBAIOIMX NPEANPUATHH Y30ekucra-
Ha IpeArnoaraeT NpoJoIDKaTh OCYIIECTBICHUE CIEIyIO-
LIETO psAa MEPONPUATH:

- TPOAOIKAaTh pPaboTy MO HAYYHO-TEXHHIECKOMY
00OCHOBaHHIO COBPEMEHHOTO COCTOSIHHSA TEXHOJIOTHH
6azanpronepepadaThIBAIOIINX MPEANPUSITHI Y30ekucTa-
Ha, a TAaK)Ke€ CPaBHUTH NOJYYEHHbIC PE3yNIBTATHI C Iepe-
JIOBBIM 3apyOEXHBIM OIBITOM;

- OpraHu3oBaTb U MPOBOAUTH AOMOJHUTCIBHBIC HC-
CJIC/IOBaHUS 0 IMPAKTHYECKOMY BHEIPEHHIO CIIOCOOOB
nepepaboTKu 0a3ajJbTOB Ha OCHOBE KOMIUIEKCHOTO H3Y-
YCHHUA UX XHUMHYCCKHUX, q)HSI/IKO-MeXaHI/I'-IeCKI/IX CBOMCTB
U XMMHUKO-MHHEPAJIOTHYECKOT0 COCTaBa C MOJIyYeHHUEM
KOHIULIMOHHOW IIPOLYKIINH;

- pa3paboTKa BEICOK0I()(HEKTUBHON TEXHOIOTHH 000-
TalIeHust MECTHBIX 0a3aJIbTOB.

JIyist ocyImiecTBIEHHS BBIIECH3JIOKEHHOTO OBUIN Opra-
HU30BaHbl M NPOBOMWINCH CIIEAYIOUIME HAYyYHO-
HCCIIeI0BaTEIbCKUE PAOOTHI, HENbI0 KOTOPBIX SBIISUINCH
U3y4YeHUeE:

- COBPEMEHHOI'0 COCTOSIHHSI BOIIPOCA TEOPHHU M TPaK-
THKH 110 NiepepaboTke 6a3aibTOB, CYIIECTBYIOMINX METO-
JIOB TIPOTHO3MPOBaHMA, o0OTaleHust U nepepadoTku 6a-
3aJIbTOBOM IIOPOJIBI;

- XMMHUKO-MHUHEPAJIOTMYECKOTO COCTaBa M CBOMCTB
0a3aIbTOB MECTOPOXKACHUH Y30€eKHcTaHa;

- TIPOIIECCOB OYMCTKH 0a3aabTOBOM MOPOABI OT ILIa-
MOB ¥ Pa3JIMYHbIX IPUMECEH;

- BBIOOpA ONTHMAIIBHBIX U 3 PEKTUBHBIX TEXHOJIOTH-
YECKHUX I1apaMeTpoB IepepadoTKu 6a3anbTOBOW ITOPOIHI;

- TEXHOJIOTHH TIOJIyYEHHUS! Pa3IMuHOIO aCCOPTUMEHTa
KOHKYPEHTOCIIOCOOHOM TMpPOAYKIIMM Ha OCHOBE Kaue-
CTBEHHBIX 0a3aJbTOB, KOTOPBIE MMEIOT OOJBIIOI cIipoc
KaK Ha BHYTPCHHEM, TaK U Ha BHCIITHEM PBIHKaXx.

ﬂﬂﬂ peUICHUA BBIMICU3IIOKCHHBIX 3a1a4 OBIIIA B3STHI
poObI 6a3aIbTOBOM MOPOBI M3 MECTOPOXKICHHUH Anap-
Kylb 1 AcMaHcail. BbIoHeHB! KOMIUIEKCHBIE HCCIIeO0-
BaHMs XUMHYECKHX, (PU3UKO-MEXaHHUECKHX CBOWCTB
XMMHUKO-MHHEPAJIOTHYECKOTO0  COCTaBa  0a3abTOBBIX
npo6. OcymiecTBieH BBIOOP MEPEUHCIICHHBIX 0a3ayibTo-
BBIX MECTOPOXJICHUH, KOTOPBII apryMEeHTHPOBAJICS TEM,
YTO OHM CErO/HS SIBJISIOTCSI OCHOBHOHM CHIpHEBOHM 0a30if
JU1s1 6azanpTonepepadaThIBAIOIINX MPEIIPHIATHNA CTPAHBIL.
B pesynbraTte mpoBeNeHHBIX PaOOT JOCTUTHYTO MONyde-
HHE Ka4eCTBEHHOH NMPOAYKINHU ITyTEM THIH3AaLUHN HCXOI-
HBIX 0a3aJbTOB C MOCJIEAYIONIEH CEJICKTUBHOM COPTUPOB-
KOM MX IO TEOTEXHOJIOTHYECKUM THIIAM C HCIOIb30BAHHU-
€M pa3NMYHBIX METOJOB  OYHCTKH, OOOTaIleHHs
(npombIBKa, TpoxoueHue, AupGy3noHHBIH 00XKUT U Mar-
HHUTHasl Ceraparys).

[TpoBeneHHble WccleOBaHUS psiia JIET MOKasaly,
4TO:

- B cocraBe 0azanbra ANNApKYJIbCKOI'O MECTOPOXK-
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neHus cojaepkanue SiO2 Ha HEKOTOPBIX 00pasnax Jo-
cturaet 10 62 %, npotus — 53 % umu 60 % B Apyrux
6a3aIbTOBBIX MeCTOpOXACHMAX Mupa, MgOmo 10 % mpo-
B — 20 % Ca02 % mpotusB — 9 % nm 11 %, K20 +
Na20 3,25 % mpotus — 9,3 % unu cymmsl Fe20u Fe203
1.59 % npotus 5,23 %;

- 00HapYXEHO 3aMETHO BBICOKOE COJEp)KaHHE TaKhX
xuMmuyeckux daeMeHToB Kak Si02, CaO, Al203 B cocra-
Be 0a3aibTOBOW MOPOABI MECTOPOXKAECHUN Alnapkyiab U
AcmaHncail. BersiBieHo (B % COOTHOIIECHHM) B MEHBIIEM
KOJIMYECTBE NMPHUCYTCTBHE TAKUX KOMIIOHEHTOB Kak MnO,
Fe203, FeOy B 6azanpTax MecTOpOXJIeHUS ANAapKyb,
geM y AcMancasi. [IoMUMO BBIIIEH3/I0KEHHOTO B Oa3alib-
T€ MECTOpOXJIeHHs AcMaHcail B oTindne oT ARnapKyis
u ['aBacas ob6Hapyxeno P205. [Ipu 3TOM B OTIHYHE OT
XIMHYECKOTO COCTaBa 0a3albTOB MECTOPOKICHUS Afi-
IapKynb U AcMaHcail OBUTO BBISBICHO OTCYTCTBHE B CO-
cTaBe 0a3aIbTOB MecTOpOXIeHHs ['aBacail XMMHYIECKOTO
snemenTa MnO2;

- 0a3a’mbTBl MECTOPOXKACHUS AWTapKylb B CpPEIHEM
comepxar SiO2 B mpexnenax 43,7-59,9 %, B cBowo oue-
penb 6a3aybThl MecTOpoXkIcHUS AcMmaHcait 45,7-53,3 %
u ["aBacaii 27,5-45,7 %. Tem camMbIM TOJITBEPKIEHO CO-
nepxanue Si02, KOTOpPOE HEMOCPEICTBCHHO BIIMSCT Ha
TeMIIepaTypy IUIaBjiIeHus. BhIsBIEHO, YTOOBI 00eCcIeYnTh
BBICOKOE JINTEHHOE CBOWCTBO 0a3ajbTOB, B COCTABE BaXK-
HO conepxanne Si02, KOTOpoe HEMOCPEACTBEHHO BIHSCT
Ha TEMIIepaTypy IUIaBJICHUS. BrIssBIeHO, 4TOOBI oOecrre-
YUTH BBICOKOE JTUTEHHOE CBOHCTBO 0a3abTOB, B COCTaBE
conepxanne SiO2 He momkHO mpeBbmath 50 %, TiO2 -
0,5 %-1,5 %, MgO — 12 %, (FeO + Fe203) — 6onee 8 %,
CaO- 1o 16 % u (K20 + Na20) -6 %. Takue 6a3anbto-
BbIe MOPOJBI OOJBIIE MOAXOIAT I HETPYPru4ecKoro
MIPOM3BO/ICTBA, TJI€ MOXKHO ITPOU3BOIUTH JETAIH U3ACIUil
JINTEHHBIM CITOCOO0OM;

- 0a3ambTOBBIE MOPOJBI CO CIEAYIOUINM COACP)KaHU-
eM XUMHYEeCKUX 37ieMeHTOB (% 1o Becam): SiO02 43-47 %
MgOno 7 %, A203m0 20 %, CaOno 10 % u (K20 +
Na20) ne 6onee 3,5 % MOryT OBITH HCIOJIB30BaHbI JUIS
M3TOTOBJICHUS TEIIOW3OJSIIMOHHBIX MaTepHajoB. Ycra-
HOBJIEHO, YTO CojJep)kaHue B cocraBe Oazanmbra FeO +
Fe203u TiO2 He BIUsECT Ha KQYECTBO TEILIOTPOBOINMO-
cTu 0a3aIbTOBOJIOKHUCTHIX MaTepHalioB. DTH IOKa3are-
JIM CBOMCTBEHHBI I 6a3aJIbTOB BCEX TPEX pacCMaTpHBa-
€MBIX MECTOPOXKACHUN - Alnapkynb, AcMancai u ["aBa-
cail.

ITomuMo 3TOTO, B pE3yNBTaTE MCCIECIOBAHUS BEISIBIIC-
HO, YTO BJIQYKHOCTb, THTPOCKONMMYHOCTh M BJIATOOTAAYA
MOTYT SIBIISITHCSI BOXKHCHINIUMU CBOWCTBCHHBIMH TTOKAa3a-
TensiMH 0a3albTOB, KOTOPBIE BIMSIOT Ha 3JIEKTPOIPOBO-
JUMOCTb, CTOMKOCTb IMPOTHB KOPPO3UH, OTHEYIIOPHOCTS,
TEeMIepaTypy IUIaBleHUs, (HU3NKO-XUMHUYCCKHEC U MeXa-
HUYECKHE CBOWCTBA, WIpAOLIMe HEMaJOBAXHYIO pOJIb
NPU OIIPE/CICHUH Ha3HAYCHUS M PacUIMPEHUs acCOpTH-
MEHTa BBIITyCKAEMOH MPOTYKITHH.

OKCIIepUMEHTAJIBHO yCTAaHOBJICHO, YTO BBICOKOE CO-
Jepkanue B cocraBe 0azanmbToB Oonee 50 % SiO2 cmo-
COOCTBYET CHWXCHHIO BS3KOCTH, JUTCHHOTO CBOWCTBA
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paciiaBa W TOBBIIIAET AJIEKTPOIPOBOIUMOCTD, HO TPH
S9TOM CHHKA€T TBEpPAOCTb camMoil moponsl. I[losTomy
NPE/ICTAaBIIET NPAaKTHYECKUH HHTEPEC HCIIOJIb30BaHHUE
0a3abTOB MECTOPOXKACHHUS AWIapKyib JJIsl U3rOTOBIIE-
HHS KHCJIOTO-LIENOYHBIX IUIMTOK Ui paboThl B arpec-
CHBHBIX cpenax. BrriBneno, yto coxpepxanue SiO2 B
takux Oasanbrax gocruraer g0 60 %, a TiO2 mo 3 %,
KOTOpBIE JIETKO TTOJAI0TCS APOOJICHUIO M U3METbYCHUIO.

OKCIIepUMEHTHI MTOKa3alld, YTO OTHUM H3 KPHUTEPHEB,
OIICHUBAIOIINX XMMUYECKHE CBOHCTBAa 0a3aibTOB, SIBIIS-
€TCsl UX KHCIOTOYCTOMYMBOCTh U YCTOMYMBOCTD K arpec-
CHUBHBIM cpenaM. [IpoBeneHHBIE SKCIIEPHMEHTAIHHBIC
HCCIICIOBAHUS TI0 OMpPEICIICHIIO KHUCIOTOYCTOHINBOCTH
0a3ambTOB TOKA3BIBAIOT, YTO HAONIOMAeTCS 3aMETHOE
BJIMAHUE Ha 0azanbT cepHON KUCIOTHL. Yare Bcero naH-
HOe siBJIeHHE OBLIO OOHapyxeHo y OasanbroB ['aBacaii-
CKOT'O MECTOpOkAeHHs. Bo Bcex ciydasx Ha 0a3aibThl
OKa3bIBajJla CHJIBHOE BO3JCHCTBHE pa30aBiIeHHAs KHCIO-
Ta, YeM KOHIICHTPUPOBAaHHAs, KOTOpasi BO3HUKAET B pe-
3yJIbTaTe BO3JCHCTBHS M3JIMIIHUX MOHOB Ha pa30aBieH-
HBIC KHCJIOTHI, KOTOPBIE, CTApasCh CO3ATh JOMOTHHUTEb-
HbIC MIOHHBIC COCTUHEHHUS TIPH PACcTBOpEHHWH 0a3ajbTa,
MBITAIOTCS] I3MEHUTH CTPYKTYPY MHUHEpAJa.

B menom ycTaHOBJIEHO, YTO MPOIECC MEPEpabOTKH 1
TeMIeparypa IUIaBICHUs 0a3abTOB JOJDKHBI OCHOBBI-
BaTbCsl Ha cleaylommx  (akTopax: B XHMHKO-
MHHEPAJIOTHYECKOM COCTaBe, KOTOPHIA B OCHOBHOM CO-
CTOHT M3 MPOLEHTHOTO COJEPKaHUs B MMOPOJIe OJIMBUHA,
NUPOKCeHa M IUIarkoKiasa, (U3MKO-MEXaHUYECKUX |
XMMHUUYECKHX CBOWCTBAX MOPOBI, @ TAKXKE YCIOBHSX 00-
pa3oBaHHs MECTOPOXKICHUS, CBSI3aHHOI'O C 3aCOJICHHO-
CThIO TO4YBHL. MccienoBaHus — (QU3UKO-XUMHYESCKIX
CBOWCTB 0a3aJbTOB Y30EKHCTaHa MTOKA3aIH ITOJIOKUTEIb-
HBIE KPUTEPUH SKOHOMUYECKOH 3¢pPpeKTUBHOCTH UCTIONB-
30BaHUsI 0a3aJbTOBOW MPOAYKIUH Ha MPAKTHKE M XOPO-
M€ MEPCIEeKTUBBI, OTKPHIBAIOLINE ITMPOKHUE BO3MOKHO-
CTH IJsl CO3JaHUS HOBOW, KHCJIOTOILEIOYHOCTOMKOM,
JIMAJIEKTPUYECKOM, BEICOKOTEMIIEPATypPHO, TEIIOU30Is-
IIMOHHOH | JeTeBON MPOIyKIHH [5].

Takum 00pa3oM, YCTaHOBJEHO, YTO, HECMOTps Ha
HHU3KOE COJIep)KaHHE IIEHHBIX KOMIIOHEHTOB, 0a3ajbThl
Hallleld CTpaHbl NPEICTABISIIOT OIPOMHBIN CHIPbEBOM 3a-
rmac ¥ MPaKTUYECKHH MHTEpEC BOBJICUCHMS UX B IPOU3-
BocTBO. OCBOCHHE U BOBJICYCHUE OCTHBIX 0a3albTOB B
MIPOM3BOJICTBO IO3BOJISIET CO31aTh HOBYIO OTpacib IIPO-
MBIIIJICHHOCTH U OPTaHU30BaTh MPOU3BOJICTBO HKOJIOTH-
YeCKH YHCTOH M MMIIOPTO3aMeIlatoIe IPOIyKINH pa3-
JUYHOTO ACCOPTHMEHTA; CO3/1aTh OCHOBY JUIsl IOBBIIIE-
HUS TIPOU3BOJICTBEHHOW MOIIHOCTH OasanbpTorepepada-
THIBAIOUINX TIPEINPUATHI M IOMOJTHHUTENbHBIE paboune
MecCTa.

AHaIn3 TEXHOJIOTHYECKUX MPOIECCOB Oa3anbTomnepe-
pabaThIBAIOIINX TPEANPHATHN MTOKA3BIBAET OTCYTCTBHE
COPTUPOBKH 0a3anbToBOHM moposasl. He cozmana mHbOP-
MalMOHHas 0a3a O BJIMSHUM Pa3IMYHBIX (PAKTOPOB, Ta-
KHX Kak 3epHOBOM cocTaB, (jopma 3epeH mopobl, conep-
JKaHWe B 0a3anpTe MBUICBUIHBIX M TJIMHUACTHIX YACTHIL HA
Ka4ecTBO BBIITyCKAaeMbIX MarepuayioB. He m3ydeHsl BO3-



MOKHOCTH 00OTaIleHus: 0a3aIbTOB.

CenexkTuBHAsI THNU3anusi 0a3aJ1bTOBOI MOPOIBI
MecTOposKAeHuil AcmaHcaii, ['aBacail u AiifapkyJb, a
TaK:Ke JPYruX MAaJIOMOIIHBIX MeCTOpPOXKIeHHii 0a-
3aJbTOB.

BEISBIIEHO, YTO CENEKTHBHYIO THIM3ALHUIO CIEIyeT
MIPOBECTH HA OCHOBE KPUTEPHUHHOTO 3HAUCHUS (PaKTOPOB,
OTIPENIEIAIONINX CBOIMCTBA 0a3aIbTOBBIX M3/AeHuid. B maH-
HOM Clly4ae MPEJCTABISICT MPAKTUYCCKUN HHTEPEC U3Y-
YCHHUE W, B MEPBYIO OYEpElb, yIAICHHUSIC 3aCOJCHHOM
yacTu 0a3anbTOB, KOTOPAsi COCTOUT M3 IIJIAMOB.

B naHHOM ciydae mpeacTaBisieT MHTEPEC W3YyYeHUE
3aCOJICHHOCTH TIOYBHI B MECTaX PacCMOJOKeHUs Oa3aib-
TOB U €€ BIMsHUE Ha KauecTBO noposl. I1o nannem [Moc-
KOMIPHUPOAEl Y30CKHCTaHa CTEIeHb 3aCOJICHHOCTH TeX
3eMeNb, TZIe PACIONIOKEHBI KPYIHBIC 3amachl 0a3aibTo-
BBIX MECTOPOXICHHH, BRICOKas. J[a micciaemoBaHus BITH-
SIHHSL COJIe Ha Ka4ecTBO PabOTOCIIOCOOHOCTH W IOJTO-
BEYHOCTH 0a3aJIbTOBBIX TEIUIOW3OJBIIUOHHBIX MaTepha-
JIOB OBUTH TIPOBEICHBI HAOIIONEHUS 3a COCTOSHHEM Oa-
3aJIbTONEePEPadaTHIBAIOINICTO 000PYIOBAHUS U TPYOOITPO-
BofoB I. HaBom, Ha KoTophle OBIIM HAMOTAHBI
((6aSaJ'II)TOBLIe BaThbI». BI)I60p TCIIONU30JIAIIMOHHBIX Ma-
TEPUATIOB APTYMEHTUPOBAJICS UX HCIIOJIB30BAHUEM B Ka-
YECTBC YTCIIUTECIbHBIX MAaTCpHUAJIOB Ha OTKpI)ITOﬁ MECT-
HOCTH, T.C. TIOJ| BIHMSHHUEM DPA3IHUYHBIX KIMMATHUECKUX
YCIIOBHUH.

Habnronenus mpoBogumuch B TedeHue 15 mer. Kaxk-
IIbIe TPH TOJla U3ydYalld BETUYHUHY CIIOSI KOPPO3HHU Ha TI0-
BEPXHOCTH HCIIOJHHUTENBHBIX pa00YHX OPraHoB 000PYHO-
BaHUS TPEANPUITUAS U MarucTpaibHBIX TpyO. [Ipu 3TOoM
YUYUThIBaJIaCh OTHOCHUTECJIbHAA BJIAXXHOCTH BO3JyXa IIpU-
Jierampiiero paiona. B Teduenue 12 et TommuHa Cios
KOPPO3HH Ha UCIOJIHUTEIILHBIX PA00YNX OpraHax ooopy-
noBanus noseicuiiack oT 0,33-0,4 mm po 1,5-2,3 mm
(mpu 50 mm  TONMMHE  TETUIOM3OJISAINOHHOW
«0a3anbTOBOM BaTB») HA MAaruCTPANbHBIX TPyOOMpOBO-
nax [6].

Takum 00pa3oM, YCTaHOBIICHO, YTO O] TEILUIOH30JIsI-
IUOHHBIM MATEpPHAJIOM TMOSIBIICTCSI KOPPO3Us. DTOMY
CIOCOOCTBYIOT IPUMEHEHUE HU3KOKaYeCTBEHHOTO TEILIO-
M30JIMUOHHOTO Marepuaia. CHIDKEHUE KayecTBa TeIlIo-
M30JIIIMOHHOTO MaTepuana-3To BUHA IIIAMOB, JJIS yaa-
JICHUA KOTOPBIX HEC MPUHATBI HUKAKHUEC MEPBI U HE OCY-
IIECTBJICHBI HUKakue paboTsl. [loaToMy pexoMmeHmyercs
OTAaTh MNPCANOYTCHUE Ha BKIOYCHHUEC B TCXHOJIOTUIO
nepepaboTku 0a3ambTOB MPOIECC OYUCTKH TOPOIBI OT
[IUTaMOB.

JIOCTOBEPHOCTh TaKOW PEKOMEHIANNHU 3aKPCIUIICTCS
pe3yiabTaTaMi psijia MPOBEICHHBIX HCCIICIOBAHUM, CBS-
3aHHBIX C TPOIIECCOM OYHCTKH 0a3ajbTOB OT MPHMECEH.
B 3TOM miaHe BBISBICHO MPEHMYILIECTBO MEXaHUUECKOTO
METOJ]a OYMCTKU 0a3aJbTOB C HAMMEHBIIMMHU MPOU3BO/I-
CTBCHHBIMH 3aTpaTaMH, U OH 3alllXIIaeT 0a3aabpTornepepa-
OartpIBaroliee 00OpyIOBaHUE OT MPEKICBPEMEHHON KOp-
po3un 1 n3Hoca. OuucTka 6a3aabTOB OT pUMECEH U To-
JydeHrne YucToro 0Oa3anbTa MO3BOJSIOT IOBBICHTH €ro
paboTtocroco6HOCTh. TakuM 00pa3oM, BBISABICHO, YTO

Ka4eCTBEHHBIH MPOAYKT MOXKHO TIIONYYUTh W3 YHCTHIX
0a3aIbTOB.

B pesynpTaTe NMpOBEICHHBIX HCCICOBAaHUI pa3pado-
TaHBI CICAYIOIINE PEKOMCHIAINU:

- pa3paboTaTh ONTUMANILHYIO TEXHOJOTHIO MOJyYe-
HUS YUCTOHN «0a3abTOBOM BaThI»;

- BBISABUTh KPUTCPHUU TUMH3AIUU 0a3abTOBOW MOPO-
JIbI, CITIOCOOCTBYIOIIUE PACIIMPEHHUIO aCCOPTUMEHTA TPO-
OYKIOWW, YTO SBHJIOCH OCHOBOHM JJISI KOMIUJIEKCHOTO HC-
CIIEZIOBAaHUS  XUMHYECKHUX, (U3NKO-MEXaHUIECKUX
CBOWCTB 0a3aibTOB, M MPOJOIDKATH HCCICIOBAHUS IO
M3YYCHUIO CIeIPHUECKUX OcoOeHHOCTEeH 0a3aipToB
V3bekucrana;

- TIPOWM3BECTH BBIOOP ONTHMAIBHBIX TEXHOJOTHYE-
CKHX TapaMeTPOB OOOTaICHUS U COPTUPOBKU 0a3aibTOB
(m3menbueHUe, rpoxoucHue, TepMoauddy3uoHHBINH 00-
JKHUT, MATHUTHAS CEMapalus) Mo UX reé0TeXHOJIOTHICCKUM
TUIIAM, & TAK)KE¢ OCHOBHBIM TEXHOJIOTHUCCKUM IapameT-
paM IIaBJICHUS U TATYYSCTU PACIUIABICHHBIX 0a3aJIbTOB;

- pa3paboTaTh PEKOMCHIAIMHM MPOBEICHHS B Hallb-
HelimeM yriTyOJCHHBIX HWCCIEAOBAaHWN U BBISBICHUS
MIPUEMIIEMOCTH TIEPCIIEKTUBHBIX, HOBBIX METOJIOB 000Ta-
mieHns 0a3aJbTOBOW TOPHOU TTOPOIBL;

- YCTaHOBHTH BO3MOXXHOCTh H3BIIeUueHUs Fe u3 us3-
MEJBYCHHON 0a3anbTOBOM TOpoAbl myTeM auddy3noH-
HOTr0 00KHTa, MO3BOJIIFOIIETO MOHIKATh IIEKTPHUECKYIO
NPOHHUIIAEMOCTh M IMOBBICHTH H30JIAIHOHHBIC CBOWCTBA
W3rOTABIIMBACMbBIX  OMOPHO-AMNMAPATHBIX  H30JSITOPOB
PA3IMYHOrO MOTCHIIHANA IS DJICKTPOTEXHUYECKOM TPO-
MBIIICHHOCTH;

- pa3paboTaTh TEXHOJOTHIO TIOJYUYCHHS KHCIIOTO-
YCTOWYMBOW TUTUTKHU TSI WCIIOJB30BAHUS €€ B BBICOKO-
arpecCcUBHBIX Cpelax;

- aHAJM3MPOBATH MPOIECCH TOMOTCHU3AINH ITYIIBITBI
7 QUIbTpAIMK Ta30B Yepe3 0a3anbToBble (GMIBTPHI, U HA
WX OCHOBE pa3paboTaTh TEXHOJOTHIO W3TOTOBJICHUS
¢wibTpoB g pasgencHus  Gaz3 B TOPHO-
METAJUTYPrHYSCKON MPOMBIIIICHHOCTH;

- pa3paboTaTh TEXHOJIOTHIO MMOJyYCHHS HU3ICIIUN Me-
JUITTHCKOTO Ha3HAYeHUs U3 «0a3alibTOBOM BAThI» U Olle-
HUTH UX JieueOHbIE CBOMCTBA.

B 11€710M BBISBJICHBI HOBBIE TEXHOJIOTHH TIEPEPAOOTKH
0a3aIbTOBOW TOPOABI W HAWICHHI HOBBIC HAIPaBIICHUS
OpPTraHU3allMd TPOU3BOACTBA MPOAYKIUU PA3IUIHOTO
HazHaueHUs. COIOCTaBICHHE WX TEXHOJOTHYECKHX U
IKCIUTYaTal[MOHHBIX MMOKa3aTeliel ¢ MmoqoOHBIMU TTOKa3a-
TEJISIMU JIPYTHX MaTEPHAJIOB aHAJOTHYHOTO HAa3HAYCHUS
MMOKa3alli MPEBOCXOJICTBO XAPAKTCPUCTHKH TPOIYKIIUU
6a3anbpTOB Y30eKuCTaHa.

CTaHOBUTCS OYEBHAHBIM KOHKYPEHTOCIIOCOOHOCTB
0a3aIbTOBOM MPOAYKIUH C APYTUMH IIPOMBIIUICHHBIMHI
M3IENNSAMH, TAKUMH KaK METaJUIYeCKUe TPyOBI, UCKyC-
CTBCHHBIC M CHHTETHYCCKHX MaTepHalbl, Oymara, MeTa-
JIMYECKUE OTIOPHI U T.J., TAe 0a3albT HAMHOTO U BBITOAHO
OTJIMYACTCS CBOCU CTOWKOCTHIO MPOTHB KOPPO3UH U JIU-
JNIEKTPUYCCKUMH CBOWCTBAMH, INEIOYHOCTOUKOCTRIO W
KHCJIOTOYCTOMYMBOCTHIO,  IKOJIOTMYECKOH  YHCTOTOH,
YIOOHOCTBIO HCIIOJIb30BAHHMS, JOJITOBEYHOCTHIO U IIPO-
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CTOTOI1 TIepepadOTKH. DTO OTKPHIBAET HOBBIE BO3MOKHO-
CTH JUIS MCIOJIB30BaHUS TaKoro Japa npupojsl. HoBbie
HanpaBJICHUS NPUMEHEHNS 0a3aJbTOB MO3BOJIOT pa3pa-
00TaTh TEXHOJIOTHUH NepepabOTKU 0a3aIbTOBOTO CBHIPHS U
OpPraHM3ali0 MPOU3BOJCTBA KOHKYPEHTOCIIOCOOHOH,
BaroTOCOEperaromeli, KadeCTBCHHOW IPOMBIIUICHHON
MIPOTYKINH.

JlaHHBIIA TOJIOXUTEIBHEIH 3((EeKT T03BOIIET B Oyay-
IIIEM HKOHOMHTH BAJIIOTHBIE CPEJCTBA, MOBBICUTh 00BEM

BBIITyCKAEMOH TPOAYKIMU U OpPraHH30BaTh JIONOJIHHU-
TeJIbHBIE paboyre MecTa, 4TO MMEET BaXHOE rocyjaap-
CTBEHHOC 3HauCHHE.

CiietoBaTeNBHO, IEPCIICKTUBHEIM HANPaBJICHHEM I10
UCIIONB30BAHHIO 0a3aJbTOBBIX CHIPHEBBIX PECYPCOB Y3-
OekucraHa SBISETCA NajbHEHIIee MCCIeNOBaHUE W pac-
IIMpEHNE MPOU3BOACTBEHHOrO INOTEHNIMANa TaHHOHW OT-
paciu Ha OCHOBE CYIIECTBYIOIINX 0a3aibTorepepadaThi-
BAIOIIUX MPEIIPHUITHI.
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PETMOHAJIbHbIE OCOBEHHOCTU CTPYKTYPbI
FOP BYKAHTAY U PASMELLEHUE
BNNATOPOOHOMETAJIbHOIO OPYAEHEHUA

Hcaxomxaen B.A.
npodeccop kad. «I'eonorus mosies-
HBIX HCKONIAEMBIX H Pa3Be04HbIe

pa6ots» TamIl'TY
um. U. Kapumosa, 1.r-M.H.

Ypynos B.H.
cT. npen. kag. «I'eos10orust noje3HbIX
HMCKONAaeMbIX H pa3Bef0YHbIe
pa6ors» Taml'TY
um. . Kapumosa

Tanrupos A.W.
cT. npen. kag. «I'eonorust noJies-
HBIX HCKONIAeMBbIX H pa3Be0YHbIe
padorb» Taml'TY
um. U. Kapumona

Magolada oksidlangan mis
birikmalarini sulfidlash va mayda tomchilarini koalissensiyalash uchun Sharoitlarini yaratish yo'li bilan mis shlaklarini
qayta ishlash masalalari ko'rib chiqgilgan. Shlak tarkibidagi magnetitning tiklanishi tashlandiq mahsulotlardagi misning
miqdori kamayishiga olib kelishi ko'rsatilgan, ammo oksidlangan birikmalar mavjudligi magnetit migdori shlakda
yugori bo'ladi. Oksidlangan birikmalarning sulfidlanishi va mayda tomchilarni koalissensiyalash uchun sharoitlarni
yaratish shlaklarni chuqur missizlantirish uchun imkon beradi.

Tayanch iboralar: shlak, qayta ishlash, pirit boyitmasi, dissosiatsiya, oltingugurtli temir, oksidlarni sulfidlash,
koalissensiya, tub fazaga o'tkazish, kam chigindili texnologiya.

The article deals with the processing of copper slag by the sulfidation of their oxygenates and the creation of condi-
tions for the coalescence of small droplets. It is shown that the reduction of slag magnetite significantly reduces the cop-
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Sulfidation of oxygenates and the creation of conditions for the coalescence of small droplets creates conditions for

deep desiccation of slags.

Key words: slag, processing, pyrite concentrate, dissociation, iron sulphide, atomic sulfur, oxides sulphidation, coa-

lition, transfer to the bottom phase, low-waste technology.

Hcropust n3ydeHus: reosIorH4eckuXx 0COOCHHOCTEH U
YCIOBUH JIOKalM3allUM SHAOTE€HHOTO, B T.4. 30JI0TOrO
opynenenusi rop bykanray Haumnaaercs ¢ 30-X romoB
MPOIIIOTO CTOJICTHS.

B pesymbraTe Teonoropa3BeIOYHBIX PadOT, OCY-
IIECTBJICHHBIX BO BTOPOH ITOJIOBHHE MPOMLIOTO CTOJCTHS
3/IeCh CO37[aHa 3HAYMTENbHAs pecypcHas 0a3a OKHCICH-
HBIX W TEPBUYHBIX 30JI0TO-CYNBQUAHBIX Py B MECTO-
POXICHUX LIEHTpaIbHOM Yactu rop bykanray — B mpe-
nenax Kokmaracckoro pymHOTO IOJISA, MOCITY>KHBIIHNX
ceipbeBoil 0azoit IM3-3 HI'MK. Ouenka ocyuiecTsiis-
jack 10 rayouH B cpeaneM qo 80-120 m oT moBEepXHO-
ctu. IIpojmomkaroTcs mMpokoMaciiTabHbBIe Teojoropas-
BelIouHble paboThl B mpezdenax bosrayckoro
OKXETIIECCKOTO PYIHBIX MOJICH W MPIJICTAIONINX TUIOMIA-
Iei. 3meck B OCIIeTHUE TOABI Ha4aThl pa3BelOYHBIE pa-
00TH Ha TIYOOKHX Topm3oHTax (10 350 m) OTHETBHBIX
MECTOPOKIECHUM.

3amaun JabHEHIIET0 Pa3sBUTHS M YKPEIUICHUS MUHE-
pabHO-CHIPHbEBOH 0a3bl, MEHCTBYIOIIUX B PETHOHE JOOHI-
BAIOIIUX MPEANPUATHH 00yCIaBIMBAaIOT HEOOXOIUMOCTh
BBIPAOOTKH U 000CHOBaHMS MHBIX B3TJISI0B HA PYJOKOH-
TPONUPYIOIINE CTPYKTYPHI, MPECIEAYIOMNX LeNb BhIJe-
JICHHs HOBBIX IUIOIIAJICH, MePCIeKTUBHBIX Ha OOHapy ke-
HHE MECTOPOKIACHUI 0JIarOpPOAHBIX METAJIOB, B IIEPBYIO
ouepelb, 30JI0Ta.

CTpYyKTYypHYIO OCHOBY pacCMaTpPHBaeMOW ILTOMIAIN
TPEJICTABISIET IEeMOYKa BBITSIHYTHIX Oosee yem Ha 80 km
BJIOJIb TUIyOWHHOTO pasioMa Opaxu(OpMHEIX KapOOHAT-
HBIX IIOCTPOCK JIEBOH-KapOOHOBOTO BO3pacTa - CTPYKTYp-
HO-TCKTOHHYECKUE 3PO3MOHHBIC OKHA CPEIH OTIOKECHUH
MPOTEPO30HCKON (IUIIONIHON PopMaIuu, ¢ KOHTPOJIH-
pyemMoil MMM 30JI0TOpYAHOM MuHepanuzainued B lleH-
TpanbpHO# gacTu Top bykanray [10].

M3BecTtHO, uro IlentpanbHble KbI3bIIKYMBI, B T.4. H
coopyxxeHus rop bykanray, npencTaBisioT coboi ckira-
YHaTyl0 CHCTEMY, C(HOPMUPOBAHHYIO B IIPOIlECCE MHOTO-
UUKIMYHOTO Pa3BUTHs, MPOTEKABLIEr0 € MO3JHEr0 JA0-
kemOpust 1o nepmu [11].

Bo3MmoxxHOCTh cymiecTBOoBaHUs B ropax bykanTay
KPYIHOW PETHOHAJIBHOW CTPYKTYpBI, Oojiee TraroHajb-
HOHM MO NPOCTHPAHHUIO B OTHOLICHUH K OOIIETSHBIIAHb-
CKHM, TIOA4YepKHBajach W paHee. HekoTopbie aBTOPHI
MPEACTABISUIN €T0 KaK TIYOMHHBIH Pa3jiOM C BBITSIHYTHI-
MU BIOJb HEro Opaxu(pOpMHBIMH KapOOHATHBIMU TIO-
CTPOWKAaMHU JI€BOH-KaMEHHOYTOJIEHOTO BO3pacTa — CTPYK-
TypHO-TEKTOHMYECKHE d3po3noHHble okHa (bo3ray-
Koknarac-OxkeTnec) cpend OTIOXKEHUH TPOTEpO30ii-
CKUX KPEMHHCTO-KapOOHATHBIX IOPOJ, C KOHTPOJHpYe-
MOW MMM OJaropoJHOMETAIBHON MUHepanu3aiuen [5].
H.U. Opanckum [7] B Kb3puikymckoMm cexkrope HOxHo-
TsHBIIAaHBCKON HOKPOBHO-CKJIAAYATON CHCTEMBI B IIpe-
Jenax IOxHO-bykanTayckoit CTPYKTYPHO-
(dhopmaroHHOW 30HBI BbIENeH bo3ray-OKKeTIeCCKHi

Puc. 1. MNMonoxeHune bBo3Tay-OkxkeTnecckoro rpabeHa B
pervoHanbHbIX CTPyKTypax Kbi3binkymoB (no OpaHckomy
H.U., 1984): 1-06HaxeHns naneo3onckoro yHaameHTa; 2-
KkapboHaTHble chopmauun; 3-rpaHnTonabl; 4-CEPNeHTUHNUTDI; 5-
rnybuHHbIe pasnombl (Undpbl Ha puc.): 1-TypTKyAyKCKuA; 2-
cayTbarickuii; 3-6ykaHTayckuin; 4-anTbiHTay-nMcTanuTayckuii; 5
-becanaHckvin. 6-pa3nombl, MonepeyHble rpabeHy, pasnombl
APYrvX a3sumyTOB He noka3saHbl: 7-6noku B rpabeHe ¢ aHTUdop-
Mamu  kapboHaToB: B-6o3Tayckun, K-koknaTtacckuin, O-
OKKeTNecckun, [l-mxamaHKyMCKuii, A-akTayckuin: 8-CTPYKTYpHO
-cbopMaLIMOHHble  30HbI:  |-ceBepo-bykaHTayckas,  |l-toxHo-
bykaHTayckas, lll-ramabiTayckas, |V-aymmnH3a-6enbtayckas, V-
6o3Tay-okkeTnecckuii rpabeH.

rpabeH TO3IHEOPIOBUKCKOTO 3aJI0KEHHs, OTpaHHYEH-
Heii CayTOatickuM U TypTKYITyKCKUM TTIyOHMHHBIMA pa3-
nomamu ¢ npoctupannem CC3 326° (puc. 1). B npenenax
€ro YCTAHOBJIEH XapaKTepHbIH HaOOp BYJIKaHOT€HHBIX
(xapamraxckas TOJIIA), a TaKKe KapOOHATHRIX 0Opa3oBa-
HUH CpeHeIeBOHCKOTO 1 KAMEHHOYTOJIFHOTO BO3pacTa B
IUTOIIATHOM 3aJIeTaHWH, OOHaKaroIIuxcs B siapax bosra-
yckoi, Kokmatacckoit, CayrOaiickoit 1 OKXeTriecCKon
aHTudopM. BHYTpEHHIOI CTPYKTypy M MOP(OIOTHIO
Bbosray-OrxokeTrniecckoro rpabeHa cliienyeT paccMmarpu-
BaTh 10 MOP(QOCTPYKTYpPHBIM HMHTEpBanaMm: 1) mepekpbl-
ToMy mnpocseunBaroniemy (Ceepublii bykanray); 2)
Hajgsurosomy (HOxueiii bykanray, CesepHblii Tamibl-
Tay), 3) 3aTyxarouiemMy, B 30HEe NOBBIIIEHHOH MpOHHUIIAe-
moctr (FOxubrit Tamapitay, Apucrantay). ['paben npen-
CTaBIISIET COOOM YETKO OYEPUYCHHYIO Pa3phIBHBIMHU HapY-
MIEHUSMH CKJIa[49aTO-Pa3pbIBHYIO CTPYKTYPY C pa3BUTHU-
€M BYJIKaHOTEHHBIX, KApPOOHATHBIX U MHTPY3UBHBIX 00pa-
30BaHUN U IUPOKUM CIIEKTPOM PYyIHOW MUHEpaIU3aLUN
B TIEPBYIO OYepeab OIaropofHOMETAIBEHOTO XapaKTepa.
ABTOpaMH CTaThU IIPHU M3YYEHWH PETHOHAIIBHBIX 3a-
KOHOMEPHOCTEH pa3MelIeHNs] 3HJOI€HHOTO OpPYICHEHUs
perroHa MCIOJIb30BaHbl BO3MOXKHOCTH TPEHA-aHAJIM3a,
KOTOPBIH B T€0JOTUM MCHOJB3YETCS JUIS BBISBICHUS pe-
THOHAJBHBIX W JIOKAJIBHBIX KOMIIOHEHTOB HCCIIEAYEMBIX
XapaKTEePUCTHUK. DTOT MOAXOJ JOCTATOYHO IMHUPOKO MPHU-
MEHSIETCSI B MHUPOBOW MpakTHUKE. Tak, KPYIHBIE 30JI0TO-

=
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pyZIHbIe MecTOpoxIeHus rpynnsl Kapnun B mwrate Hesa-
nma (IlpoBmanms bacceitHoB M XpeOTOB) mpHypoUYeHBI K
OIM3MepUINOHATIBHOMY MOSICY NMPOTSKEHHOCTBIO OKOJIO
1000 km, re 30J0TO-apCEHUIHBIC MECTOPOXKACHUS pa3-
MEILAOTCs B MTOJIHAIBUTOBOM 30HE.

AHaNOrn4HbIe CUTYallUd UMEIOT U JpYyrue 3apyoex-
HBIE MECTOPOXKJeHUA. Tak, Hanpumep, yriepoacoaepKa-
IIMe aJeBPOJINTOBBIE M (UIUIMTOBBIC CIAHIBI ITO3IHETO
npoTepo3osi Ha Mectopoxaenun Cyxoit Jlor (Poccus)
CMSITHI B aHTHKIMHAJIBHYIO CKIagKy. OpyAeHEHHE Npu-
YPOYEHO K TpEIIMHAM KIMBaXKa MOIIHOW 30HBI PacciaH-
neBanus (mo 150 m), koTopas cdopmmpoBaHa BIOIH
mrapHupa onpokuHyTo# ckianku (bypsk u np., 1997). B
mpesenax 3TOH pPEerHOHANbHOM 30HBI PACCIAHICBAHM
JIOKAJM30BaHBbI J]Ba OAHOTUITHBIX MECTOPOXKICHHS U MHO-
TOYMCIICHHBIE ITyHKTHl MHUHEpajau3anuu. BacunbkoBckoe
MecTtopoxaeHue (Kazaxcran) mpuypoueHo Takke K MOIII-
HOH 30HE PACCIaHIEBaHMUSA CEBEPO-BOCTOYHOTO IPOCTH-
paHusa. OHa BBITATMBAETCS HA MHOTHE JECATKU KUIOMET-
POB M Ha €€ NMPOJODKEHUH PACIIOJIOKEH DSl 3HAYMMBIX
30J10TOpYAHBIX mposiBiacHu# ([luBenmreitn u np., 1969;
Juapos u np., 1984).

Dopmuposanne MectopoxaeHust Kymrop (Keiproizcran)
CBSI3aHO CO CJIOKHOW ¥ IONUTEHHOW KOMOWHAamue#d oca-
JIOYHBIX U BYJIKAHOT€HHO-THJIPOTEPMAIIBHBIX IPOIIECCOB B
ycnoBusx pudroodpasoBaHus, a B TOCIEAYIONIEM B Cy0-
JYKIIMOHHO-KOJUIM3UOHHBIH 3Tan (pOpMUPYETCs TPOMBILI-
JIeHHas MHUHepanu3anus. Takoil Tun MecTOPOXKIEHUH 10
rene3ucy B cBoe Bpems A.Jl. lllernoB mpeanaran Ha3BaTh
Kak 0Ca/I0YHO-BYJIKaHOTEHHO-THAPOTEPMAIIBHO-
Meramopduueckuii [9].

KomriekcHble nccneioBaHus M aHalN3 MaTepHaloB
reosyioro-ckeMovHbIX padot (byxapun A.K. m ap. 1990),
pasMeIIeHUsT MECTOPOXJICHUH IOJIE3HBIX HCKONAeMbIX
(Muxaiinos B.B. [6]), aemmdpupoBanns KOCMOCHUMKOB
(I'nyx A.K. [3]), reosioro-reoiuHaMu4eckue MOCTPOCHUS
(Mwupkamanos P.X. o padoram 2012 r.) u ap. mO3BOJH-
JU JOCTaTOYHO YBEPEHHO ITOTYEPKHYTH BO3MOXKHOCTH
CYILLIECTBOBaHUS KPYIHOM PETMOHAIBHON CTPYKTYpBI -
TPEHIa, MPOCIESKUBAIOMIETOCS 10 MPOCTHPAHHUIO OT TOP
Bosray uepe3 Kokmnartac 10 OKXeTIecCKUX BO3BBIIIEHHO-
cTell mupruHOH 6-8 km M mpocTHpaHHeM B CpeiHeM Ha
320° ¢ obHaxeHHeM KapGOHATHEIX TOPOA B aHTHMOPM-
HBIX CTpykTypax — bosrayckoif, Kokmatacckoii u
Oxokerniecckoit. Kaxknast ctpykrypa, Bitodast ee oopam-
JIEHHs, COCTaB/IIe€T OCHOBY OIHOMMEHHBIX PYAHBIX MO-
new.

Belensiemast pernoHanpHasi CTPyKTypa JIOCTaTOYHO
YETKO OTMEYAETCSI MO CICTYIONINM 3JIEMCHTaM:

- HaIM4YHe MPOTSDKCHHBIX Pa3pBIBHBIX HApYIICHUH H
TEKTOHWYIECKUX ANCIOKAIMHA Pa3IMIHOTO MOPSAAKA U BHU-
Jla, HO TIaBHBIM 00pa3oM B MOPOJAax CpeIHENanco30M-
CKOT'0 aKKPEIIMOHHOTO KOMIIIEKCa;

- HATMYHE BJIOJIb OTOU 30HBI eTI0YeK OpaxudOopMHBIX
KapOOHATHBIX IOCTPOEK JEBOH-KapOOHOBOIO BO3pacTa,
NPE/ACTABISIIONIMX  COO0H  CTPYKTYpHO-TEKTOHHYECKHUE
SPO3UOHHBIE OKHA CPEAU OTIOXKEHUN HpOTepOo30iCcKoi
KOKITATAaCCKOW CBUTHI M (MIMII-OJMCTOCTPOMOBOW Kapa-
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IIaXCKOM TOJIIIIY;

- IPUYPOUEHHOCTh K 3TOH CTPYKType 3HAUUTEIBLHOIO
OOJIBIIMHCTBA U3BECTHBIX 31€Ch PYAHBIX 00bekTOB. Ln-
pHHA TPEHIIAa YCIIOBHO NPHHATA B Mpenenax 6-8 km, mpu
o01Iel IPOTHKEHHOCTH TI0 TIpocTHpanuto 6onee 70 km u
MOJKET MMETh MPOJODKEHUE Jajiee Ha I0T0-BOCTOK. Tak,
B 30HE JIaHHOTO TpeHZa Jokaitm3oBaHbl 70 u3 86 m3BecT-
HbIX B lOxHOM BykaHTay MECTOPOXXIECHUH M 3HAYMMBIX
PYIONPOSIBIEHUH 30J0Ta, cepedpa U CypbMBI, YTO CO-
ctapnsieT 6onee 80 % HM3BECTHBIX 3/1€Ch KOPEHHBIX IPO-
ABJICHUH. 3/1eCh ke pa3MellleHa KapallaxuHCKas Juarpe-
Ma, HeCcyIlas MUHEpaTU3aIiio aJMa30B.

OcCo0eHHOCTH TPOCTPAHCTBEHHOTO pa3MELICHHs Me-
cropoxaeHuii B 3oue bKOT.

B reonornyeckoM CTpOCHHH ONUCHIBAEMOH ILTOMIAIN
10 MAHHBIM pa3IW4YHBIX aBTOpoB (AbOmyasmmoBa 3.M.,
MupkamanoB P.X. 2012) yd4acTBYIOT TEppUTCHHBIC W
KPEMHHUCTO-TEPPUTCHHO-KapOOHATHBIE TOJIIN KOKIIaTac-
CKOH CBUTHI, KapOOHATHBIC OTIOKEHUS OKXKETIIECCKOH,
603TaycKoil 1 BOCTOUHO-CapJapCKOH CBUT U BYJIKAHOTEH-
HO-OCaJI0YHble 00pa30BaHMs, COCTABJISIOLINE OCHOBY
CpPEIHEeNane030MCKOro aKKpeluoOHHOT0 KOMILJIEKCa OCT-
POBOIYXHBIX 00pa3oBaHUI Kapamaxckoil tommu. U3
MarMaTUueckux 0oOpa3oBaHWil MPUHUMAIOT Y4acTHE H3-
BECTHBIE KOKIIATACCKUN MOHILIOHUT-TPAaHOJUOPUTOBBIN U
CapbITayCKHU TPOHILEMUT-aaMEIUINTOBBIN KOMIIIEKCHI.

Bosrayckoe, Koknaracckoe 1 OKXKeTHeccKoe pyaHbIe
TIOJIST TIPEACTABISIOT CO00H aHTH(OPMBI, TPOCIIEKHBAIO-
1yecs LEenoYKol B LIEHTpalibHOM yacTu rop bykanray.
CrpoeHre Ha3BaHHBIX CTPYKTYP CX0Kee MeKIy coOoii. B
snpe oOHaxkaercs KapOoHaTHas (opmarus JeBOHa-
kapbona CBK Oxkernec. Kpbuibs craraet ByJIKaHOTEH-
Ho-TeppurenHas ¢popmanus CBK Kapamiaxo. Hazauubie
00pa3oBaHMUs HAXOIATCA B ABTOXTOHHOM 3aJIeTaHUHM |
BBIXOJIT HA JTHEBHYIO NOBEPXHOCTH M3-TIOJI KPEMHHCTO-
kapOoHaTHO-TeppurenHoi ¢opmanuun CBK Koxkmarac.
ITocnennuil HanBUHYT Ha J1Ba NEpBbIX. B npenenax sanep
AHTU(QOPMHBIX CTPYKTYP WHTEHCHBHOE Pa3BUTHE HMEIOT
JalikoBble o0pa3zoBaHus (puc. 2, 3).

OnucaHHbIE CTPYKTYPHI BBITSHYTHI B 3amaj-CceBepo-
3anaHOM HalpaBJIEHUU U TPACCUPYIOT 30HY pPa3BUTUS
Koxknaracckoro riryOMHHOTO pasioma. Beigensst 3mech
Bosray-Koknarac-OxokeTnecckyro aHTHHOPMY TOTYEPK-
HeM, YTO OHa BMeEIIaeT HanboJee KPYITHbIE MECTOPOXKIe-
HUS 30J10Ta U cepebpa perrmoHa. CTPYKTYpHBIH 0OIHMK
3TOM JAMArOHaJIbHOM 30HBI U MPUIIETAIOMIMX ILJIOIIAIeH
XapaKTepU3yeTcs ee MIPHYPOUECHHOCTHIO K 30HE KPYITHOTO
HaJBUTA OTIOXKEHUH Kokmatacckoi (O.,) CBUTHI Ha Kap-
OOHAaTHBIEC OTJIIOXKEHHS A€BOHA M KapOOHa, OOHaXKAFOLHX-
cs B siipe anTudopM. B ruiane sto - nosoca merareppu-
TEHHBIX M KPEMHHCTBIX MHTEHCHUBHO MEPEMSTHIX MOPOJ
[3]. B ee cocTaBe BBIACHSIOTCS CUIIBHO OXKEJIC3HEHHBIC U
OKBapLOBAHHBIE PA3HOCTH, NPEJICTABICHHbBIE apTUILINTA-
MU, aJeBpOJIMTAMM U MecuaHMKaMH. 30HAa HaJBHUra
OCJIO)KHEHAa MHOTOYMCICHHBIMH pPa3iOMaMH, HMEET B
IUITAaHE HEPOBHYIO, M3BMIINCTYIO (hOpMy, 4acTO CKPBITOMH
110J] HAHOCAMH U OCJIOXXHEHHOH MHOTOYHCIEHHBIMH pa3-
PBIBHBIMU HapyLICHUSIMH TIPOAOJIBHOIN M OPTOTOHAIBHOM
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Puc. 2. Cxema CcTpyKTypbl U pyaoHocHocTu LleHTpanbHou Yactu rop BykaHTay:
1-kapawaxckasa ceuta (C1-2 kr): anesponuTbl, cnaHubl, TydoaneBponutbl, Tycdob-
pekunm; 2 - koknaTacckas cesmta (PR2-3 Kp): MUKpOKBapLmUTLI, U3BECTHSAKW, A4ONIOMU-
Thl, CNaHubl, aneBponuTbl, NecyaHuky; 3 - koknartacckasi ceuta (PR2-3 kp): kpeMHu-
cTble nopoabl; 4 - pxyckyaykckas csuta (C1v3dk): nssectHsikv; 5 - BykaHTayckui
runep6asnT-rabbpo-nnarvorpaHnToBbIi komnnekc (C2): 6asutebl, rMnep6asnTsl; 6 -
pa3nombl (a), Hagsur (0); 7 - pyaHble Tena (a), pyaHble yyacTku (6).
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Puc. 4. CxemaTtuyeckue reonornyeckue paspesbl bBosrayckoro (A), Koknatacckoro (B) u Okxetnecckoro (B) pyaHbix nonen: 1-
MecyaHuku, aneBponuTbl, TydonecHaHnk, anbouT-aNnuaoT-XIIOPUTOBbLIE CraHubl; 2- MecyaHukn, KOHrmomepaThbl, rpaBenuTbl, NPocnon
KPEMHUCTbIX MOPOA, M3BECTHSKOB; 3- lNMecyaHukun, aneBponuThbl, crnaHubl U TydonecyaHuky; 4- N3BecTHsiku; 5- [leBoHckas cuctema.
CpefaHuii-BepXHUI OTAENbI HepacUieHeHHble CPeAHECIIONCTbIE MENKOKPUCTaNNNYECKTe U3BECTHSKM C MPOCIIOSMU MPaMOPOB U AONOMU-
TU3UPOBaHHbIX U3BECTHSKOB; 6- BepxHuii npoTepo3oii. KoknaTtacckas cauta. KpeMHUCTble NOpoabl U MUKPOKBapLUWTLI, MECYaHUKW, anes-
pONUTLI, YINepoanCTO-KBapLEBbIE, CEPULNT-XIIOPUT-KBAPLIEBbIE CMaHLbl, 4ONOMUTLI; 7- paHoanoput-nopdmpsl; 8-a) CepneHTUHUTLI; 6)
Oalikn KepcaHTWUTOB; B) AMOpWTHI; 8- Pa3pbiBHble HapylueHus: a) npocnexeHHble; 6) npeanonaraemMble; r) HagBurk; 9-30MoTopyaHbIe
Tena; 10-cepebpsiHble pyaHble Tena
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OPUEHTUPOBKHU, B CBA3M C YE€M OTMEYAIOTCS JOBOJIHO
KpyThIE YIIIBI IafeHus, koneomoruecs ot 50° o 80°.

OCHOBHBIE AJIEMEHTHI CKIIAJIOK U €€ apaMeTpPhI Ompe-
JEISFOTCS TI0 3JIEMEHTaM 3aJIETaHus OO/, pexke pukcu-
PYIOTCSL HA MECTHOCTH 10 3aMKOBBIM H SIIEPHBIM YacTAM
CTPYKTYp, OHPENENSEMbIX II0 IOJIOKEHHUI0 WHTEHCHBHO
PacKIMBaXNPOBAHHBIX NIECIAHMKOB, PEKE MOPO KBapIie-
BO-KpeMHHCTOTO cocrtaBa. llorpyxkenne mapHupos B C3
HATIPABICHUM IO JOCTATOYHO Homorumu yrmamu 10°-
30°. 30/10TOpy/IHbIE MECTOPOXK/ICHHS ¥ MPOSBICHHUS By-
KaHTay OTHOCSTCS K 4YeThIpeM QopManusIM: 30JI0TO-
Cynb(UIHONH TPOKHUIKOBO-BKPAIUIEHHBIX PYJ, 30JI0TO-
(cynbhuIHO)-KBAPIIEBOH, 30JI0TO-CEPEOPSIHON U 30JI0TO-
CKapHOBOH.  MecTopokaeHUus  30J0TO-(CYIb(HIHO)-
KBapLeBod (hopMauyu MOTYT OBITh Pa3leNICHbl Ha IBE
noadopmanum: MaJIOCy b (U THBIX KHITBHO-
MPOKHIIKOBBIX 30H M IITOKBEPKOB M yOOTOCYJIB(HIHBIX
JKHJI, THHEWHBIX TPOXKHUIKOBBIX 30H U OpeK4nii.

Bce mectopoxneHust u mposiBieHus 3o0i01a rop by-
KaHTay Pa3MEMaloTCsl B Mpeeax MPOTSKECHHBIX BHYT-
PHOJIOKOBBIX 30H CMSITUS U JPOOJICHHS, OOBIYHO CYOCO-
TJIaCHBIX C BMEINAIOMIMMHU TONIIAMHU. DTH 30HBI, TaKHM
00pa3oM, UTpatoT PoNb PYAOKOHTPOIUPYIOUINX CTPYKTYP
U MOTYT OBITH CONOCTaBHMBI C PYIONOIBOIAIIMMHU pa3-
nomamu. Kpome cMatust u aApoOieHus, 1y 30H XapakTep-
HBI MEJIKHE MITOKM M JTalKu GopManuy MajbIX Tl IecT-
poro cocraBa, 00pa3yloIine 4acTo I0sca U MyYKH, HHO-
I7Zla OTMEYaeTcsl TOBBIIICHHOE KOJWYECTBO KBapLEBBIX
JKHUJT U TIPOXKMIIKOB. PO PYAOKOHTPOIMPYIOINX CTPYK-
Typ WIpaloT IMONEpeYHbIe M JWaroHajJbHbIE Pa3pbIBBI 1
30HBI Pa3phIBOB Pa3HOTO IIOPS/IKA: OT MEIKHUX, BIIUSIO-
MIMX Ha JIOKAIN3AIMIO PYJHBIX TeJl U CTOJIO0B Ha MECTO-
POXKIEHUSIX, 0 PETHOHATBHBIX TPAHCOJIOKOBBIX, BOIU3U
U Ha TIEPECEYCHMH KOTOPHIX C MPOIOIBHBIMH 30HAMH
JIOKAJM3YIOTCS PYIHBIE TIOMS.

Pynnas MuHepanm3anys IpOCTPAHCTBEHHO CBA3aHA!

- C OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM IUIOIIATN —
3oHoi Hansura (bosray, Kapamaxo, Bocrounoe, FOx-
HbIH, OKOKeTIIeC U MH.JIIp.);

- CO CTPYKTypaMHU TIe€HEpallbHOIO CEBEPO-3alaJHOro
(290-310") HampaBieHus, 30HAMM MX BIHSHHS — OoJee
35% MecTopoKACHUN U pyAONPOSBICHUHN.

- ¢ 30HAMH Pa3TOMOB ceBepo-BocTounoro (70-80°)
MIPOCTHPAHUS WM KIMHBEB, KOTOPBIE OHH O0pa3yioT CO
CTPYKTYpaMH CyOMEpHUAMOHATIBHOTO W IHAroHAJIBHOTO
C3 npocTtupaHuil.

IIpr 3TOM OCHOBHBIMH CTPYKTYPHBIMH (hakTopamu
JIOKAJIN3AIHH 30JI0TOT0 OPYACHEHUS SABIISIFOTCS:

1. 30Ha mepecedyeHU pazIOMOB B CBOJOBOW 4YacTH
antuknuHau (puc. 5. [ozumus-I)

2. KinmnoBuznHble cTpykTypsl (puc. 5. IToszumms-11)

3. IlomHanBUrOBBIC IMO3MIMH, OCIOXHEHHBIE Pasiio-
mamu (puc. 5. Iozunms-111)

4. 30HBI CONpPSKEHUN U MEepeceueHui pa3ioMOB
Ccpeny MOHOTOHHBIX TEPPUTEHHBIX OTJIOKEHUHU (pHcC. 5.
TTozunus-1V)

5. 3oHa wuckpuBieHWs (M3ru0) pa3moMoB (pHc. 5.
TTo3unus-V).

Wzyuenne (HOHOBBIX MATEPHAIOB MO PE3yabTaTaM

re0JIOrOpa3Be0uHbIX padoT (TNIyOMHHBIE MOWCKH, pas-
BE/IKa, JIopa3Belika, HKCIUIyaTallIOHHAs pa3Be/Ka) U BbI-
OOpOYHBIC IIOJIEBBIC HAONIOJCHHUS aBTOPOB MO3BOJLIIOT
BBICKA3aTh 3aKJIIOYEHHE O HEIOOICHECHHOCTH TIyOOKHX
TOPHU30HTOB pAJa OKCILIyaTHPYEMBIX MECTOPOXKICHUI
LIEHTpaJbHOM YacTu rop bykaHTay, rae B cuily pasind-
HBIX ()AKTOPOB OIICHKA M I'€HEPAIBHBII MOACYET 3aMacoB
ocymecTBieHs 10 TayonH 80-120 m. B pesynprare, BHE
MOJsL 3PEHMs] OCTAINCh JaHHBIE JIECATKOB CKBa)KHH,
BCKpPBIBIIMX MPOMBIIUICHHBIE COJIEp)KaHHsl 30JI0Ta Ha
6onee rybokux ropusontax (200-250 m mectamu 10
350 m), Mo OOJIBIIMHCTBY W3 KOTOPBIX TIIyOWHBI pa3BU-
TUS PYJHON MUHEPAIU3allui HE OKOHTYPEHBI.

Bce BBIIEN3IOKEHHOE [aeT OCHOBaHHME MOIYEpPK-
HYTb, 9TO PECYPCHBIN MOTEHIHA TTTyOOKHX TOPH30HTOB
1 (IaHroB 30JI0TOPYAHBIX MecTopoxieHui Kokmatac-
CKOTO PYIHOTO TOJs W, B LenoM. LleHTpanpHON wacTh
rop bykaHTay maneko He McuepmaHbl M TPeOyIOT JaJlb-
HEHUIINX UCCIIEJOBAaHUHN.

JanpHeiimme ncciaeoBaHNUs PErHOHA TOJDKHBI Pa3BH-
BaThCs B yBA3Ke UX ¢ 30HOH mposiBienuss BKOT u aktu-
BU3aIMed paboT MO OLEHKE MEepCHEeKTHB HMOrpeOEeHHBIX
€ro 4acTeu.
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Puc. 5. Beaywume reonoro-cTpykTypHbie No3vLmMmn MecTopoxae-
HUW U pyAoNnposiBNEHMA LeHTpanbHON YacTu rop BykaHTay: 1-
Kapawaxckasi ceuta (Cyz): mecyaHuku, aneBpoOnuUTbI, CraHubl, Ty-
doaneBponuTbl, Tycdpobpekuunn; 2-mxyckyaykckasi ceuta (Cq): us-
BECTHSIkK; 2-koknaTacckas ceuta (Ry3): kpemHucTble nopogpl; 4-
HaaBuUrY; 5-pas3nombl; 6-pyaHble y4acTku
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OCOBEHHOCTU T’MAPOIEONIOr'MYECKUX
U TOPHO-TEXHUYECKUX YCITOBUN, UX POIb
B PASBUTUN MHXXEHEPHO-TEOJIOT'MYECKUX

NMPOLECCOB NP1 OCBOEHUU MECTOPOXAOEHUA
XAHOUSA

Adaypaxmanos b.M.
cTapmmii Hay4yHblii corpyaank I'Tl
«Hucruryr THAPOUHI'EO»

Qattiq turdagi foydali qazilma konlarini yopiq usuldaqazib olish (o’zlashtirish) jarayonida hosil bo’ladigan
gidrogeologik va injener-geologik jarayonlarni keng tahlil etilgan havsiz qazib olishni tashkil etish magsadida foydali
qazilma konning geologik tuzilishi va tektonik yorigliklari va tog’ jinislarining qazib olish jarayonida o’zgarishni ya'ni
o ’zgarilish va qulamalarni hosil bo’lish va tarqalishining asosiy sabablari aniqlanib oldini olish choralari yoritilgan .

Tayanch iboralari: kon-tog'sa’noati, tog’ jinsi, suvlik buzilmalar, nurash, yorug’lik, sath balandligi, tektonika,
ag’darilma, suvn bosish, birdaniga, oldini olish.

For the purpose of organization of uncovered mining operations in a wide range of hydrogeological and engineering-
geological processes occurring during the extraction of solid type of mineral deposits, the geological structure and geo-
logical structure of the mineral deposits and the process of mining of tectonic faults and mountainous faults the main
causes of the change and decline and the spread of the fractures were identified..

Key words: mining, mountain sex, irrigation, lighting, light, level of tectonics, overflow, water suppression, suddenly.
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Ha tepputopun PecryOnmku pa3Bemansl U pa3pada-
TBIBAIOTCSl PA3IMYHBIC TUIBI MECTOPOXKACHHN TBEPIBIX
TMIOJIE3HBIX HCKOIAEMBIX, PACIOJI0KEHHBIX B CBOEOOpas3-
HBIX reoMop(oJI0ro-KIMMaTHIECKHUX, Te0JIoro-
TEKTOHUYECKUX, THIIPOT€0JIOTO-NHKEHEPHO-
Te0JOrMYEeCKUX YCIOBUSAX. BONBIIMHCTBO MeCTOpOXKIe-
HHH, 0COOEHHO B FTOPHBIX M MPEATOPHBIX palioHax, pa3Be-
JIBIBAFOTCS] M DKCIUTYaTUPYIOTCSI LITOJIBHAMH U IaXTHBIM
crnocobamu. IIpOTSHKEHHOCTH OTHENBHBIX BEIPAOOTOK
uHornma nocturaer Oomee 5000 m, pacroiiokeHHBIX Ha
rryonHax gm0 600 m. Ilo WHXXKEHEPHO-TEOIOTHYECKUM
YCIOBUSIM OHU OTHOCATCS K CIIOKHOMY THILY, a II0 THIPO-
JIOTUYECKUM YCJIOBHSM - K TIPOCTBIM M CPEIHE-CIIOKHBIM
[1].

B nepcnextuBe pa3paboTka MECTOPOXKIEHUS TBEPIBIX
TMOJIE3HBIX MCKOMAeMbIX XaHu3a OyAeT OCyLIeCTBISTHCS
OTKPBITBIM crioco0oM a0 riayouHs! 700-900 m u nomzem-
HeIM 70 1500 m. B cBs3u ¢ 3THM, TpeOOBaHUS K KOM-
IUIEKCHOMY H3YUYEHHIO THIPOTEOJIOTHYECKUX U HHXKECHEP-
HO-TEO0JIOTUYECKHUX TPOLECCOB TOPHBIX BHIPAOOTOK Me-
CTOPO’K/ICHUH TBEPABIX IOJIE3HBIX MCKONAEMBIX BO3pac-
Taer.

Bo Bcex ropu30HTaNBHBIX M HAKJIOHHBIX TOPHBIX BbI-
paboTkax (GOpMHPYIOTCS pa3UuHbIe THIIBI JedopMmannii,
C pa3nMYHBIMK oObeMamu M dacToToil. Cpean pasBenaH-
HBIX H pa3pabaTbiBaeéMbIX MecTopokaeHuil HOxHo-
Y36eKHUCTaHCKOTO TOPHOPYIHOTO paioHa CaMbIM YHH-
KaJbHBIM IO TEOJOTHYECKOMY CTPOCHHUIO SIBIISETCS
XaHAN3WHCKOE PYIHOE I0JIe, €r0 MECTOPOXKICHUS pac-
MOJIOXKEHBI B IIEHTPaIbHOM yacTu ropsl CypxaHTay (roro-
BocTouHOU BeTBH IOro-3amagHpix orporos ['uccapckoro
xpeOTa), B BHICOKOTOPHBIX, CIOXHBIX TeoMOpdoornye-
CKHX YCIOBHAX CO CBOECOOPa3HBIMH THJPOTEOJIOro-
MH)KEHEPHO-TEOJOTHYECKUMHU yCIOBHSIMHU. MecTopoxe-
HUS TIPEACTABISIET BBHICOKOTOPHYIO, CHJIBHO pacdJIeHEH-
HYIO MECTHOCTB, a0COJIIOTHBIE OTMETKH KOTOPBIX KOJIEO-
motes oT 1300 mo 2800 m. OTHOCUTENBHBIE MPEBLIILIE-
HUS TOp HaJ AOJMHAMHM U pyciiaMu caeB pocturaior 500-
600 m. 'opbr UMEIOT KpyTHIe, OOPBIBUCTHIE CKIIOHBI, JI0-
JIMHBI peK U caeB y3Kue, V- 00pa3Hoi (hOpMBI, MECTaMHU
KaHbOHOOOpa3HEIE.

CuibHYIO pacuJICHEHHOCTh penbeda Mmperonpeenser
pa3BUTHE Pa3IMYHBIX AK30T€HHO-TEO0JIOTHUECKHX IPOLiec-
COB, YTO CIIOCOOCTBYET HEpPaBHOMEPHOMY pacIpejierne-
HHIO IOBEPXHOCTHBIX M TOA3EMHBIX BOJI.

I'maporeonornyeckne yciaoBUS TEPPUTOPHH MOKHO
XapaKTepu30BaTh Kak OyaronpusTHeIE A1 (HOpMHpOBa-
HHS TIOA3EMHBIX BOJ, CO3/AIOIINE CIOKHYIO 0OCTaHOBKY
P pa3BeAKe U pa3paboTKe MECTOPOXKACHUU. DTO 00y-
CJIOBJICHO TEM, 4TO B I'€OJIOTHUECKOM pPa3pe3e MMEIOTCS
XOpPOIIO MPOHUIAEMbIC W3BECTHSAKH, NECUYAHUKH, IpaBe-
JWUTHI, TAJCYHUKH, IECKH, OTHOCAIIMECS K Me30-
KaifHO30¥CKOM rpyIine mopoj; MIUPOKOW pacpoCTpaHEH-
HOCTH BBIBETPEHHBIX, TPEIIMHOBATEIX OCAJ0YHBIX M Mar-
MaTUYECKHX MOPOJ, MPOTEPO30sl U MAaNeo30s; MHOXKe-
CTBOM BOJJOHOCHBIX TOPU30HTOB M KOMIUIEKCOB; HaJIMYH-
€M THUJPaBINYECKON CBS3M, MPOMCXOMSIICH 10 CTpaTH-
rpagu4ecKuM W TEKTOHMYECKUM KOHTaKTaM, a TaKxke

TPELIMHOBATEIM M HApYIICHHBIM 30HaM. VIcXonms W3 BBI-
IICH3JI0KEHHOTO, PAaCCMOTPHAM BOJOHOCHBIC TOPH30HTHI
U KOMIUIEKCHI, KOTOpBIE CYILIECTBEHHO BIHUSIOT Ha pas3pa-
0OTKY MECTOPOXKIICHHSI.

ITo ycnoBusiM 3aneraHus U pacupocTpaHeHus XaHIu-
3UHCKOro MecTopoxaeHus A.T. PaXuMoOBBIM BBIIENAIOT-
Cs1 BOJJOHOCHBIE TOPU30HTHI U KOMILIEKCHI:

- BonoHOCHBIE TOPU30HTHI COBPEMEHHBIX OTJIOKEHHUH
YeTBEPTHIHOTO BO3PACTA, Caraloline MOWMBI H TeppPachl
p-Xanamsa u CaHrapaax, CJIOKCHBI TAJICYHUKAMU M BaJTy-
HAMH C TPaBUITHO-TIECYaHBIM 3aIIOJIHUTENIEM, ITIECKaMH C
BKITIOYCHUSIMH TPaBUs M TalbKU, MEPEKPHITHIMUA CBEPXY
ManomontaeM (0,2-0,3 m) gexiom cymneceil U CyTriIfHKa-
mu. OOmas MOIHOCTE OTJIOXEHHN mocrturaer mno 30-40
m, MOJA3eMHBIC BOJIBI OTHOCSATCS K TPYHTOBBIM BOJAM,
IUPKYJIUPYIOIIMM B TaleYHMKAX, BaJIyHaX M IecKax.
I'myOuna 3asieranusi TpyHTOBBIX BOJ HaUMEHbILIEE 3HaUe-
HHe umeeT B noimax pek (0,2-0,3 m). MomHocTs BOJO-
HOCHOT'O TOpH30HTa M KoMmiulekca 25-30 m. Xapaxtep
(dbopMUpOBaHUs X, KaK B JPYTHMX PErvoHax, CBs3aH C
Te0JIOTO-CTPYKTYPHBIMH, T€OMOP(POIOTHISCKIMA U KITH-
MaTHYECKUMH YCIOBHSMH H3y9aeMoro paioHa. B mo-
nuHe pek CaHrapgak W XaHIuW3a COBPEMCHHBIC PHIXIIBIC
OTJIOKEHHUS COJEPIKaT MPECHBIC BOIBI, C MUHEpAIHA3aIU-
eit o 0,5 g/l, Bomer o xnaccuduranuun O.A. AneknHa
OTHOCATCS K THJIPOKapOOHATHBIM, KalblIMEBBIM, MarHue-
BBIM BTOpOTo THNa. OHM CYLIECTBEHHO BIUSIOT Ha (op-
MHPOBAHHE 3K30T€HHBIX T'€OJIOTHYECKUX IPOLECCOB Ha
NIOBEPXHOCTU TEppac U IMoiMax peK. I'pyHTOBbIE BOJBI
00pa3yloTcs 3a CYeT MOJ3eMHOI0 CTOKa MO JOJIMHAM C
BEPXOBHUH, NPUTOKA TIOA3EMHBIX BOJ CO CTOPOHBI OOPTOB
JIOJIMH, HHQUIBTPALAN IIOBEPXHOCTHBIX BOJI.

- BomnonocHsri TOPU30HT AILTIOBHAIIBHO-
MIPOJTFOBHATBHBIX OTJIOKEHUH pa3BuUT B OacceliHe p. Ma-
nsgHn. [IpencraBiieH raleyHHKaMH, ECKaMH, JICCCOBHUII-
HBIMH CYTJIMHKaMHU MOIIHOCTBIO 10 15,0-20,0 m. Koad-
¢unuenT GuibTpayy J1ecCOBUAHBIX CyrauHKoB 0,22 m/
d. T'myOuna 3ameranvsi TMOJ3€MHBIX BOJ HAWMEHbINAs B
noiimMax pydseB — 10 1,0 m, murepanmzanus Box 0,3-0,5
g/1, Bomer HCO3-Ca-SO4Call tuma.

- BOIOHOCHBIN KOMILIEKC HMIKHE-CPEIHEOPCKUX OT-
noxxenu#t (J1-2) npencraBiieH TecuaHUKaMH, KOHTJIOMeE-
paTaMu, TpaBeIHTaMH, aJICBPOJIUTAMHE, apPTHUIATAMH.
IIpocnoun 3THX NOpOA HE BBLAEPXKAHBI 10 MOLIHOCTU U
MIPOCTUPAHHUIO, TOPOABI TpelIMHOBaThle. PoxHuku no-
BOJIBHO MHOTOUYHCIJICHHBIC, HAKIIOHHOE 3aJIeFaHKe MOPOJ
CIocoOCTBYeT WH(MIBTpAaMU aTMOC(HEPHBIX OCAJIKOB.
BomooOmibHOCTE  KOMIUIEKCA CpeHsisi, MpeolnasarT
pacxompl POTHUKOB, PaBHBIE JECITBHIM JONAM /s, pexe
UMEIOTCS ponHUKH ¢ pacxomamu oT 1,0-17,0 1/s. Bogwl
npecHsle, ¢ muHepanuzanuen 0,2-0,5 g/l, HCO3-Calull
THIIA.

- BogoHocHast 30Ha TpEMIMHOBATHIX OTJIOKEHUN Kap-
O0oHa OOHaXaeTCs B AApPaX AHTUKIMHAIBHBIX CTPYKTYP
Baiicynray n CypxaHray, ciaras HE3HaYHTEJILHBIC I10
IUIOLaaM YYacTKH, MpPEJCTaBJICHHbIE W3BECTHIKAMHU,
KBapIECBBIMU TOpupamu, TypaMu, KOHIJIIOMEpaTaMu U
CJIaHLIAMH, C TPOCJIOSIMUA KOHTJIOMEPATOB U IECYaHUKOB.
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O6mas MomHocTh1600 m. Boasl mpecHble, ¢ MUHEpaiu-
sanueit 0,2-0,5 g/l, mo xumuueckomy cocray HCO3-Cal
u II tuma. BomoobunpHOCTE TTOpos BeIcoKas - ot 0,5 mo
13,0 Is.

- BonoHocHas 30Ha TPEIMHOBATHIX OTJIOKEHUM KEM-
Opus. Ilopoasl mpencTaBiIeHb KBapIUTaMu, KPUCTAJUTH-
YEeCKMMH CJaHIlaMH, THeHcaMu, OOIIeld MOIIHOCTBIO 10
1200 m. ITopoxas!l 0cI0KHEHB TEKTOHHYECKHUMH HapyIie-
HUSIMH, B OOHA)KEHHUSX Pa3BUTHI TPCIIUHBI BBHIBETPUBA-
Husi. [loa3eMHbBIC BOJBI BBHIKJIMHUBAIOTCS B BHJC POJIHU-
k0B ¢ pacxoaamu ot 0,1 1o 7,0 1/s. Munepanu3zanus noj-
3emHbIx Boj 0,1 mo 0,5 g/l, mo Xxumu4yeckoMy cocraBy
HCO3-Call tuma.

- BogoHocHast 30Ha TPEIMHOBATHIX TIOPOJ MPOTEPO-
3051 MPENCTaBIICHAa THEHcaMH, CIaHIAMH, KBapIUTaMH,
Mpamopamu. OOHaXkaeTcs B SAApax AHTHKINHAIBHBIX
cTpykTyp. [loponmsl CHIBHO TpEIIMHOBATHIE, OCOOCHHO B
MIPUITOBEPXHOCTHOW YacTh, W OOBOmHEHHI. [lom3emHEIe
BOJBI Pa3BUTHI BEIIIE Oa3mca 3po3uu. B mecrax mepece-
YEHHSI MACCHBOB MPOTEPO3OUCKUX ITOPOJ TUAPOTpadmye-
CKOH CETBhIO BBIKJIIMHUBAIOTCS B BUAC PCAKUX POAHUKOB
pacxomamu oT 0,3 mo 0,4 g/l, M0 XUMHUYECKOMY COCTaBY
HCO3-Call tumna.

- BomoHocHas 30Ha TPEMMHOBATHIX MOPOJI MAIE030M-
CKHX MHTPY3UBHBIX KOMIUICKCOB M JaWKOBBIX 00pa3oBa-
Hull. HTpY3UBHBIE TIOPOJBI Pa3BUTHI B sSApax aHTHKIIH-
HAJIBHBIX CTPYKTYP

Baiicynray u CypxaHTay IpeACTaBJICHBI TPEIIHHOBA-
THIMH-TPaHUTO-THEHCAMH, TPAaHIUTAaMH, KBaPIEBBIMHA ITOP-
¢upamu, nunadazamu. [lomzeMHBIE BOABI BEIKIMHUBAIOTCS
B IMOHMKECHHBIX yJdacTkax ¢ pacxogamu ot 0,4 mo 10,0 1/s.
Mumnepanuzauust pasHa 0,1-0,3 g/l, uto oOBsicHsAETCS
Ype3BbIYAHON YCTOMUMBOCTBIO MOPOJ MarMaTH4YeCKUX
00pa30BaHUil K PACTBOPEHHUIO W OJIM30CTHIO 0O0JacTei
NUTaHUS K MECTaM pas3rpy3Ku NOA3EMHBIX BoA. Boasl no
xumugeckomy coctapy HCO3-Cal u II tumos.

B nonzemubix Bomax XaHAM3UHCKOTO PYAHOTO IO
AHOMAJIFHOTO COJICPXAHUS TSDKENBIX, PaJHOaKTHBHBIX
9JIEMEHTOB HET. [IpW CHEeKTpalbHOM aHAIH3e CYXOTro
ocrarka 1po0 Bojsl p. UnHapcaii u Maiinancaii oOHapy-
JKCHO HE3HAYUTEIHHOE COJCpKAaHWUEC CBUHIA, CTPOHITHUS,
cepebpa, Tntana, utus (mo A.T. PaxumoBy u O.M. Yup-
KHHY).

BO}IOHOCHBIC TOPU30HTBI COBPEMEHHBIX aJITFOBHUAJIb-
HO-TIPOJIFOBUAJIBHBIX OTJIOKEHHUH npAMOro BJIMAHUA Ha
(hopMHpOBaHHE HHKEHEPHO-TEOJIOTHYECKHUX MPOIECCOB B
TOPHBIX BBIpa6OTKaX HE OKa3bIBAKOT. OHI/I IIOITIOJIHAKOT U
pacoInpsroT 1IomaIn 06BOHHCHHBIX 30H HMXKHUX T'OpHU-
30HTOB. J[pyrue BOJOHOCHBIE KOMILJIEKCHI U 30HBI OKa3bl-
BAIOT BIUSHHC HA MHTCHCUBHOCTH PAa3BUTHS Pa3IMIHBIX
BUIOB JedOopMaIMK |, B ICJIOM, Ha YCTOHYHUBOCTH TOp-
HBIX BBIPaOOTOK.

B paccmarpuBaeMoM pyqHOM MOJE YCIOBUS (HOPMHU-
POBaHUS MOA3EMHBIX BOJ TECHO B3aMMOCBSI3aHBI C aTMO-
chepHBIMH OcaakaMu. Pe3KuX CKayKOB MO MOBBIIICHHUIO
BOJIOTIPUTOKA B TOPHBIX BBIPAOOTKaxX HE HAOIIOAAETCH.
OcHOBHOE yBENMYEHHE BOJOIPUTOKA OTMEYAETCS B Be-
ceHHWN mepuwon (MapT-ampenb), M OCCHHEE BpeMs
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(HOs16pB Mecsiir). MakcuMaibHbIe BOJOIPUTOKH B TOPHBIE
BBIPAOOTKH COBIAAAIOT C OOMJIBHBIMU aTMOC(HEPHBIMH
0Ca/IKaMH.

B 2012 r. Bemano 540 mm u, COOTBETCTBEHHO, yBe-
JIWYUIICS CPEJHET0I0BOI BOAONPHTOK B TOpPHBIE BBIpa-
60TKH, KOTOPBIH moctur 40 /s .

XaHOU3WHCKOE PYOHOE TI0J€ HAaXOAATCA B IPSAMOH
3aBUCHMOCTH OT JINTOJIOTHYECKOTO COCTaBa IOPOJ, I'eo-
MOP(]OJIOTHH MECTHOCTH, TEKTOHHYECKOTO CTPOCHHUS,
peuHoro croka u arMoc(epHbIX ocankoB. 1o ycnoBusm
3aJieraHysl U MUTAHUS, HUPKYISIIHUN ¥ pa3rpy3KH MOA3EM-
HBIX BOJ BBLACISAIOTCS TPYHTOBBIE U INIACTOBO—
TPEILMHHBIE BOABI MANEC030MCKUX mopof. TpemmuHHbIE
BOJIBl B OTJIOKEHHUSIX MANE030s SIBISIOTCS AOMHHUPYIO-
MU Ha MECTOPOXKJICHUH, IPUYPOUEHBI K OPOAaM pa3-
JMYHOTO JINTOJIOTHYECKOTO COCTaBa B 30HAX WHTEHCHB-
HOW TPEIIMHOBAaTOCTH M TEKTOHHYECKUX HapyLICHHH, 10
KOTOPBIM IPOUCXOAMT NMUTAHUE MOI3EMHBIX BOJ 3a CUET
MHQUIBTpAK aTMOC(HEPHBIX OCAIKOB M ITOBEPXHOCT-
HBIX BOJ. B (opMupoBaHny MoA3EMHBIX BOA MECTOPOXK-
JICHUSI OCHOBHYIO POJIb MTPAIOT BOJBI MH(QWIBTPAIMOH-
HOTO IIPOUCXOXKICHHS.

Boponputoku B ropHble BHIPaOOTKH 00pa3yloTcsi, B
OCHOBHOM, W3 TPEIIMHHBIX BOJ TOJIIM Hajieo30s, W IO
ropuszonty +1020 m cocrasisitor 40-50 /s mpu amine
TOPHBIX BBIPaOoTOK 0k0J0 3,0 km. ITo ropmzonTy +1954
m TpU JUIHHE TOPHBIX BEIPa00TOK 420 m BOJONPHUTOK
cocraBisieT 20-25 1/s. Y nenpHBIH THHEHHBIN BOJOIIPUTOK
10 TOPU30HTAM COCTaBIISIET:

g =(40-50):3=13,3-16,7 n/cior.km, ropm3ouT+ 1020 m

qum= 47,6 — 52,5 n/cnor. km, ropuzoHT +1954 m

[To xuMHYECKOMY COCTaBy TPEUIMHHBIE BOJBI THIPO-
KapOOHAaTHO-HATPHEBbIE, MarHUEBHIC, KaJbIMEBBIE Iep-
BOTO M BTOPOI'O THIOB, MuHepaau3anus 10 1 g/l. Bomgo-
MPUTOKH B TOPHBIE BBHIPAOOTKH 00Pa3yIOTCsI B OCHOBHOM,
3a CYUET JpeHa)ka TPEUIUHHBIX, BCKPHITHIX TOPHBIMHU BBI-
paboTkaMu (IITPEKH, MTOJLHN) U BOJT CAMOU3ITUBIIAMCS
CKB@XHUH, paHee NpoOypeHHbIMHU. Iloa3eMHBIEe BOJBI
HEINOCPEJCTBEHHO OKAa3bIBAIOT CYILECTBEHHOE BIMSHUE
Ha COCTOSIHUE YCTOMYMBOCTH TOPHBIX BBIPaOOTOK, 32
CYeT YBJIAXHEHUS JIUTOIOTMYECKHX Pa3sHOCTEH TOPHBIX
nopoJ. IIpouHoCTHBIE MOKAa3aTENU CIAaHLEB U Meprenein
Pa3NUYHOTO COCTaBa M CBOMCTB B BOJOHACHIIIEHHOM CO-
CTOSIHUM CHIDKAIOTCS. [IpUTOKM K TOpPHBIM BBIPAOOTKaM
Ha nipoekTHeIe oTMeTKH 1170 m n 800 m yBenndmuBaercs
Ha 3-5 1/s. [Ipu 3TOM MPOU3BOAUTENHHOCTH BOJOOTIIMBA
quts ropuszonTa 800 m cocrassier 38 Is.

[ToBepXHOCTHBIE W TOA3EMHBIE BOJABI CYIIECTBEHHO
BIMSIOT Ha COCTOSHME YCTOHYMBOCTH TOPHBIX BBIPa0oO-
TOK:

- MOBEPXHOCTHBIE BOJbI IOCTOSHHO BJIUSIIOT HA YpOB-
HEBBIH PEKUM MOA3EMHBIX BOJ B MpeJesaX MaKCHMalb-
HOTO0 ¥ MHHUMAJIBHOTO YPOBHS, B 9THX YCIOBHSAX IMPOMC-
XOJUT U3MEHEHUE MoKa3aTenel MUKPOTPEIUH PYJOHOC-
HBIX TOPOJ, BCIEJCTBUE YETO NMAAACT NMPOYHOCTH IOPOJ
10 30 %.

- MOJ3EMHBIE BOABI OKA3bIBAIOT IBOWHOE BIMSHUE HA
COCTOSIHHE YCTOHYMBOCTH TOPHBIX BBIPAOOTOK, 3a CUET



YBII&KHEHUSI TIPOYHOCTHBIE ITOKAa3aTeNld yMEHBIIAIOTCA, a
¢u3nyeckue cBoiicTBa (0OBbEMHBIN BEC, BIAKHOCTD U Jp.)
YBENIMYHUBAIOTCS, HA ITUX 30HAX (HOpPMHUPYIOTCS 00pyIIe-
HUSI, BBIBAJBI U Ap. TPOLECCH; OOPYIICHNE TOPHBIX II0-
pox.

ITo mpuypoYeHHOCTH K TOPHBIM BBIPAOOTKAM M IIO
yCIOBUSIMH ()OPMHUPOBAHHS PA3AEIIIFOTCS:

a) O6pymennst obpa3oBaBieiics B 3a00€ KPOBIH TOP-
HBIX BBIPa00OTOK. OHM 00pa3yloTcs B TOPHBIX BBIPAOOT-
KaX, IPOXOSIIMX B 30HaX Pa3jiOMOB, IOJIHOCTBIO OXBa-
TBIBAIOIIMX KPOBJIU TOPHBIX BBIPAaOOTOK, TIE MOPOJBI
CHIILHO TPEIIMHOBAThIE, HEYCTOHUUBEIE, OOBO/IHEHHBIE;

6) OOpyIICHHS KPOBIIH U CTEHOK TOPHBIX BBIPAOOTOK.
371ech TaKxke ITH MPOLECCH IPOUCXOAT B 30HAX U CHUJIb-
HO TPEUIMHOBATHIX ITOPOJAX, OXBATHIBAIOIINX PA3IOMBI
10 BCEMY IIEPHMETPY TOPHBIX BBIPAOOTOK;

B) OOpyIIeHHST KPOBIM U CTCHOK TOPHBIX BEIPAOOTOK.
Onu 00pa3yroTcs Ha TeX y4acTKax, I/ie TOPHbIE BBIPAOOT-
KH TiepecekaroT kpyronanatomue (60-70°) pa3moMbl wim
KpYHHBIE (HECKOJIBKO) TPEIIUHBI, PACHOJIOKEHHBIC Ia-
pauIeNIbHO MJIHM AWAroHAILHO TOPHBIM BBIPAOOTKAM;

r) OOpylieHus U BbIBaJbl ()OPMUPYIOTCS B KPYITHO—
TJIBIOOBBIX HapyLICHHBIX 30HaX, IJIe MPOCTUPAHUE Pa3Jio-
MOB [epECEKaeT rOpHbIE BHIPAOOTKHU IO/ NPSMBIM YIJIOM,
a yroa nanaeHus (6onee 20°) HampaBiieH B CTOPOHY BhIpa-
00TKH. OTH ABa BHIA JeopManuii B3anMooOyCIOBICH-
HBle-CHa4ajla OOpyIIeHHe, a 3aTeM BBIBAJIbI, WM Ha000-
poOT.

Bo Bcex uerplpex rpymnmax oOpyIIEHHH YCIOBUSIMHA
30HBI (POPMHUPOBAHUS SIBIISIIOTCS TEKTOHWYECKHE Hapy-
IIEHHbIE ¥ CHJIBHO TPEUIMHOBATHIE YYACTKH, a TaKXKe
KOHTAaKThI JIMTOJIOTUYECKUX pazHocTeil nmopoa. Ux oOwe-
MBI U MecTa NPUYPOYCHHOCTH 3aBUCST OT HIIEMEHTOB
3ajJieTaHyus M MOIIHOCTH 30HBI APOOJIEHHS, a TakXe rop-
HOTEXHHYECKUX MapaMeTPOB: Pa3MEPOB FOPHBIX BbIPAOO-
TOK U CUCTEMbI B3PBIBHBIX Pa0OT.

B 30Hax HamopHBIX BOJ 00pa3yeTcs THApOCTaTHIE-
cKkoe (B3BEIIMBAIOLIEE) JaBJIEHHE, KOTOPOE SIBISETCS
npuanHOil nedopmanmii. 3aKOHOMEPHOCTH M 30HAJIBHO-
cTH (OPMHUPOBAHUSI W PACIPOCTPAHEHUS] HH)KEHEPHO—
T€0JIOTMYECKUX MPOLEeccOB Ha XaHAW3MHCKOM PYIHOM
TI0JIe XapaKTEepHU3YIOTCs CIEAYIONMM 00pa3oM: Hanboee
pacupoCTpaHEeHHBIM THUIIOM Je(QOpMaluy SBIISIOTCS 00-
PYLICHHS U BBIBAJIBI TOPHBIX MOPOJ], KOTOPbIE MPOHCXO-
AT Ha y4acTKax, TJe MMEIOTCS IepeceKarolecs pas-
PBIBHBIE, @ TAaK e Ha MecTax 0oJiee ABYX KPYIHbBIX 3USIO-
IIUX TPEIINH, THAarOHAJIHFHO PACIIONOKEHHBIX 10 TIOCKO-
CTH TOPHBIX BBIPaOOTOK.

I'naBHast 0COOEHHOCTH TUIIPOTEOIOTUUECKUX YCIOBHH
-HEpaBHOMEPHOE paclpeiesieHHe 110 rTyOuHe U IUIOoIau
PYAHOTO IOJISI ¥ Pa3IMYHbIE MPUTOKH BOABI B TOPHBIX
BBIpabOTKaX, a TaKKe MECTaMM HaIllOpHBIE U cyOHarop-
HBIE BOJBI, BIMSIOIINE Ha UHTCHCUBHOCTb PAa3BUTHS WH-
KEHEPHO-Te0JIOrMYeCKUX MpolueccoB. BuaHo, uto rias-
HOH OCOOEHHOCTBIO T'€OJIOTO—TEKTOHHYECKOTO CTPOCHHMS
MECTOPOXKICHUS SIBISIETCSI CI0KHO-CKJIaAYaTast CTPYKTY-
pa, OmaronpusATHas A JOKAIU3alUK OpYJCHEHHS U He-
OnaronpusITHas AT TUAPOTEOIOTHIECKON U MHKEHEPHO-

Puc. 1. CTpyKTypHO-TEKTOHMYECKNE YCNOBUA MecTopoxae-
Husa Xangusa (no XangusuHckonm TOIM): 1— u3BecHsiku; 2 -
anvBponuTel; 3 - necyaHuku; 4 - naebl a)peonuT-AaunToBble, 6)
peonuToBeble; 5 - Ty(bl @) peonuT-gaumToBble, 6) peonuTtoBble; 6
- pa3pblBHble HapylleHusl; 7 - nepecnavBaHue aneBposIMTOB U
nec4aHuKoB; 8—rpaBenuTbl, KOHrNomepaTbl; 9—4eTBepTUYHbIe
oTnoxeHus; 10—ckBaxnHa

reoJIOrMYeCKOi 0OCTAHOBKU MPU OCBOSHUU MECTOPOIK/Ie-
Hust. [IpenonpeneNisioT MHOTOCTYIEHYATOCTh CTPYKTY-
PBI, Pa3HOTHITHOCTh HaJBHMIOB, CIIOXHOCTh Mopdosiorun
KOHTAaKTOB, MEX(OPMaI[IOHHBIX, BHYTPU(POPMAIIMOHHBIX
CPBIBOB MHOT000pasue (UIEKCYpHBIX CKJIAJIOK, a TaK ke
PA3HOTHUIIHBIC, PA3HOBO3PACTHBIC MOPOIBI IMpPEAONpee-
TN CJI0)KHOCTh u 0COOEHHOCTh reoJioro-
TEKTOHHYECKOTO CTPOCHHUs pymHoro mois. Kpome Ttoro,
reoJioraMd YCTAHOBIICHBI MApaUICNIbHO U MEPIICH/IUKY-
JIpHO (TIepeceKaronrecs MeXIy CO00H) KpYyIHBIE pa3io-
MbI U HAJIMYHUE PsAa AaHTUKIIMHAJIECH M CHHKJIMHAJICH, KO-
TOpBIC CO3JAM OJOYHOE CTPOCHHE POJHOTO MAacCHBa
(puc. 1).

CkI1ayaTocTh ¢ HaIM4ueM (IIEKCYpHBIX H Pa3phIB-
HBIX CKJIaa4yaTbIX HapyIHeHHﬁ, He6HaFOHpI/IHTHBIX JJIs
TOPHOTECXHUYCCKUX yCJ'IOBI/Iﬁ OKCILTyaTalluh MECTOPOK-
JACHUA. Ha mionfaau u FJ'Iy6I/IH€ T€OJIOraMU BBIACIACTCA
6omee 20 TEKTOHWYECKUX OJOKOB, aMIUIUTy[Aa IepeMe-
MEHUS] KOTOPBIX MO OTAEIbHBIM OJlokam jocturaetr 500
m 1o ropu3oHTanu U 10 100-150 oOBOAHEHHOCTH IO
CTPYKTYPHBIM OJIOKaM MO TUIOIIAAX U TITyOUHE.

B 3THX 30HaX OPOABI IEpETEPTHI, Pa3OUTHI HA KPYII-
HbIC U MEJKHC OOJIOMKH, IPOYHOCTHBIC MMOKA3aTEeIU HMX
Ha mopsanok Hroke. CaMbIMU HEONATONPUSATHBIMH IS
YCTOWYUBOCTU TOPHBIX BBIPAOOTOK SIBIISIFOTCS HAPYIICH-
HBIE 30HBI, PACHOJIOKEHHBIE MApPaUIEIbHO U BAOJb TOp-
HBIX BBIPaOOTOK.

OTH 0COOCHHOCTH OTPHIATENFHO BIFSIOT Ha HHIXKE-
HEPHO-TEOJIOTHYECKHE M THIPOTeOJIOTHYECKUE YCIOBHUS
pa3BeKH U pa3pabOTKH MECTOPOXKIEHHH, U CIIOCOOCTBY-
0T (OPMHUPOBAHHIO PA3IMYHBIX THUMOB HWHKCHEPHO-
TEOJIOTMIECKHX MPOIECcCOB (puc. 2).
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Puc 2. MNpoBanbHble BOPOHKU Hap, NoA3eMHbIMU BbipaboT-
kamu (cboto A.AHopGaeBa)

[Tpu oTpaboTKe KpyTO 3ajeraroliux PYIAHBIX 30H B
HEKOTOPBIX Cy4asx (OPMHPYIOTCS NPOBaJIbHBIE BOPOH-
KH, B TIOCJICAYIONIEM MYJbJbI OCEJaHus, a B TTOJIOTO 3aJie-
TalOUIMX PYOHBIX 30HaX IPOCaaKa KPOBIH TOPHBIX IIO-
pox. B obonx cimydasx Ha CKJIOHaX, CIOKCHHAX JIECCO-
BBIX IOpOA, MoxeT (opmupoBaTbesi onomsens (HuszoB
P.A., Mupacianos M.M.). Takum 00pa3oM, OA3EMHEIC
TOpHBIC BBIPAOOTKM BBI3BIBAIOT PAa3BHTHE Ha MOBEPXHO-
CTH CKJIOHa IPOBAJbHBIX BOPOHOK, CABMKCHMS MHOPOJ,
KOTOpBIE IPOBOIMPYIOT OTIOJI3HEBHIE ABJICHMS, Kak Ararta
— Yubaprata. BHyTpH TOpM30HTaNbHBIX M HAKJIOHHBIX
TOPHBIX BBIPa0OTOK dYacTo (OPMHUPYIOTCS pPa3IUYHBIE
BUbl AedopMalii ¢ pa3iMyHBIMU 00bEMaMH, HPUYPO-
YeHHble K Hambonee ysS3BUMOH YacTH MAacCHBa TOPHBIX
nopoa. B skcmmyaranmoHHBIX BEIPaOOTKax pa3padaThiBa-
I0TCS COOTBETCTBYIOIIME MEPONPUSTHS 10 MX JIMKBHIA-
mun. Kak ormedeno B pabdorax M.M. MupacianoBa
(2011), pyaHBIE MECTOPOKACHHUS, B OCHOBHOM, CKOHIICH-
TPUPOBaHBl B TOPHBIX paioHax. MX WHXeHepHO-
TEOJIOTHYECKNE YCIOBH MeXly co0oi oTmmuarorcs. [lo-
3TOMy cOOp, aHATN3 MO0 HHXEHEPHO-TE0JIOTHIECKUM IIPO-
[eccaM, pa3BUTHIM P TOA3EMHOM CTIOco0e pa3paboTKH,
MIPOBE/ICH 10 TOPHOPYAHBIM paiioHaMm PecryOnmkm ¥Y306e-
KHCTaHa JiJIsl ucnoJib3oBaHus ux B tunuzauuu UI'TI, pas-
BUTHIX Ha XaHIU3WHCKOM pymHoM mone. O0o0imeHne
COOpaHHBIX MaTEPHAJIOB ITO3BOJIMIIO HAM BBIJEIUTH THITBI
WH)KEHEPHO-TEO0JOTHYECKUX MTPOIECCOB, (POPMUPYIOLIHUX-
sl B TIOA3EMHBIX TOPHBIX BBIPAOOTKAX Ha pa3BelJaHHBIX U
9KCIUIyaTHPYEMBIX MECTOPOXKICHUSAX Y30eKHCTaHa IO
TOPHOPYAHBIM paliOHaM.

MHxeHepHO-reonornyeckue Mpouecchl Ha OTMEUYEH-
HBIX MECTOPOXXICHUAX HOXHO-Y30eKHCTaHCKOTO TOpHO-
pyZIHOro paiioHa. B 3TOM rOpHOpYAHOM pailioHE HET IOoJI-
HOIICHHBIE MHQOpPMAIMK 00 WHXEHEPHO-T€OJOTHIESCKIX
nporeccax, pyJHOE MECTOPOXKICHHE, KpoMme XaHAW3BI,
HaXOAMTCSI CTaJUM pa3BeIKH M ocBoeHMs. UTo KacaeTcs
MectopoxaeHuss Xanmusu, UI'TI B ropHBIX BeIpaOOTKax
He M3y4eHo, 00pa30oBaBIIUECs THUIBI JedopManny, ycio-
BUs MX (DOPMHPOBaHUS TPEOYIOT AoM3yueHus. B ynoms-
HyTeIX TUnax UI'TI B AHrpeH-AnmanbslKCKOM TOpPHOPYI-
HOM palfoHe, KpOME€ MYJIbJbl CIBUXKEHUS WU BBIIABIIUBA-
HUS TOPHBIX MOPOJ, UMEIOTCSA BCE OCTaJIbHBIE MPOLECCHI
KaKk Ha MecTOpOXXIeHUH XaHmm3u. OTMeTuM, 4To Kax-

JIBI THI BO BCEX YNMOMSHYTBIX TOPHOPYIHBIX paioHax
NPOSIBISIETCS. B PA3IMYHBIX BHAAX (YIOPHOM, MOJYYIIOp-
HOM, 6e3ynopHOM), hopMax (KOHYcO0Opa3HOH, KITMHOO0-
pa3HoOH, HenpaBWIbHOH) U 00bemax (0,6-9,0 u Goxee m3),
MHOTZIa TIEPEKPHIBAIOT BBHIPAOOTAHHOE MPOCTPAHCTBO IO
HEBO3MOXXHOCTH BOCCTAaHOBJCHHA. VICXOms W3 BBHIMICH3-
JIOKEHHOTO, O0BEKTOM HCCJIEOBaHMI BBIOPAaHO MeECTO-
poxnaenue FOxxHO—Y30€KHCTAaHCKOTO TOPHOPYIHOTO paii-
oHa. OHO PAacIOJIOKEHO B BEICOKOTOPHBIX, CJIOXKHBIX I'e0-
MOP(OIOTHYECKUX TUIOMIASIX CO CBOCOOpa3HBIMU T'e€0JI0-
rO-TeKTOHMYECKUMH W HH)XEHEPHO-TEOJIOTHYECKHMHU
ycnoBusMu. Takum o6pa3om, U3 aHaan3a oOpa3oBaBIIMX-
€51 HHXKEHEPHO-TE0JOTUUECKHX TPOLIECCOB HA MECTOPOXK-
JIeHusIX Y30eKrcTaHa BhITEeKaeT HEOOXOAMMOCTh B U3yde-
HUM WHKCHEPHO-TEOJIOTHUECKUX TIPOIECCOB, PAa3BUTHIX
Ha MECTOPOKICHHN XaHAW3a. BBIABICHHBIE (AKTOPHI U
MIPUYIAHBI UX 00pa30BaHUs; THITU3AIMS 00pa30BaBIIIXCS
nedopmanuii; pacKpeITHE YCIOBHE (QOpMHUpOBaHHA U
MEXaHU3M DPAa3BHUTHS; YCTAHOBJICHHEC OLCHOYHBIX Mapa-
MeTpoB Kaxkgoro tuma u Buma WITI; HeoOxommmocTh
pa3paboTKU TUATHOCTHYCCKOHW MPOTHO3HOM MOJENU 30H
(OpMHUPOBaHUS HHKEHEPHO-T'€OJIOTMYECKUX MPOLIECCOB C
AQHKETOM OCBOEHUS TITyOOKMX TOPH30HTOB MECTOPOIK/Ie-
Hust Xanauza. Mcxosis U3 0coOEHHOCTEH reoIorHyecKoro
cTpoeHus (B JaHHOM paliOHE 3aJIeraloT MOPObI, HE BbI-
JIEpXKAHHBIE TI0 MOIIMHOCTH W TPOCTHPAHHIO, KOTOPHIC
pa30UTHI Ha Pa3IUYHEIC OJIOKH), ONMPEHCIIIOTCS yCIOBUS
¢dopmuposanus (UI'T]) u cocTossHEE YCTOWYMBOCTH TOP-
HBIX BBIpaOOTOK. ['eomormueckne OCOOEHHOCTH TIpe-
OTIpe/ieNIeHBl OJOYHBIM CTPOSHHEM TOPHOPYAHOTO paio-
Ha (TIOJIST) ¥ OKa3bIBAIOT BIMSHUE HA CTETICHh OOBOJIHEH-
HOCTH CTPYKTYPHBIX O110K0B. Ha ropHOM CKIIOHE KpyTH3-
HOM 25-30° Ha OBEPXHOCTH PYJHOTO TONS MPOSBIINCH
JIBE IPOBAJIbHBIE BOPOHKH.

Ha moBepXHOCTH MECTOPOXKACHHSI YEeTBEPTHYHBIHI
MOKPOB TEPEKPHIBAET IOPCKHE OTJIOXKEHUs, KOTOpbIE
NPE/ICTABICHBl YIJMCTHIMH CJaHI[AMH, T'PaBEIUTaMHU,
yrisiMu. KopeHHbIE MTOpoabl CHIIBHO paccedeHbl TPEly-
HaMH, OPUEHTHPOBAHHBIMH NEPIICHIUKYJIIPHO HAIIACTO-
BaHMIO.

[TepBast BopoHKa pacronokeHa Ha abc. ormetke 1490
-1495 m, nuamerp paBen 13x20 m u BunuMas riyOuHa
cocraBiieT 6-8 m, IMeeT MPSMOYTOIBHYIO (hopMYy.

Bropas pacmonoxeHa Ha abc. otmetke 1545 m, ama-
MeTp BapbupyeT B mpenenax 12x13 m, umeeT OBaJIbHYIO
dhopmy, yxozs Ha rayOuHy 155 m 10 maxTHOTO TOPU30H-
ta. Cyddo3roHHbIe TPOBaANIBI yIAJICHBI IPYT OT Apyra Ha
paccrossann 250-260 m. 3a 8 mHel BTopas BOpOHKa pac-
mupuiach B cpeaneM Ha 40 m. DTO CBA3aHHO C TEM, UTO
Y4YacTOK IpPOBaJIa BOPOHKH HEIOCPEICTBEHHO DPAacIIoJo-
JKEH B 30HE TEKTOHMYECKHX HapyLIEHUH, KOTOpHIEC 3aje-
raloT MOYTH BEPTHKAJIBHO.

[TapameTps! IepBOit MyJIbIbI IPOBAJIA BOPOHKHU ITOUTH
ocranuch 0e3 U3MEHEHUH, TaK KaK IIPOLeCC OTMEUYEH BHE
30HBI Pa3pBIBHBIX HApPYIICHWH, 1O IUIOMAAN W TIIyOWHE
3ajeraeT B OJHOPOIHBIX OTIOKECHUSIX.

[Mpuumaa GopMupoBaHHS TPOBATHHBIX BOPOHOK, OT-
paboTka TOA3eMHBIX TOPHBIX BbIpaboTOK. Ha maHHOM
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y4acTKe HeT KPEIUICHUs BHIPa0OTaHHOI'O IPOCTPaHCTBA
Mo 0TpabOTKe MEXKOJIOKOBBIX IENHUKOB IO TOPHU3OHTY,
BCJIC/ICTBHE YEro HapyLIMJIOCh PaBHOBECHE, YCUIIMIIOCH
HaIpsHKEHHO JIepOPMUPOBAHHOE COCTOSIHUE MacCHBa,
KOTOpOE BBI3BAJIO JehopManuio, HauuHas ¢ riryonHsl 200
m, oOpylIeHne KPOBIH BHIPAOOTOK M BBHIBATUBAIOLINXCS
TOPHBIX HOPOJ, Macca COIPOBOXIEHHA Pa3ApoOIEeHHO-
CTH 30H, NIPOTATHBasl NX BBEPX, YACTUYHO IPOU3OLIE/IIIIE-
ro DUKIMYHOTO 0OpYIISHHs IOILIO 0 OBEPXHOCTH 3EM-
ym. O6pa3oBajcs MyJIbAbI IPOBa (OceTaHue).

==

[IUX 110 OONBIINM 30HaM OJOKOBOTO CTPOEHHS, BO3MOX-
HO TPHOCTAaHOBJICHHE TOPHO-MPOXOAYECKUX padboT B
[IAXTHOM TOPU3OHTE.

Crnenyer KOHCTaTUPOBATh, YTO MECTO (POPMUPOBAHHS
U Pa3BUTHA HHXKCHEPHO-TCOJOTHMYCCKHX U THIPOTeOIIO-
THYECKUX MPOIECCOB TECHO CBA3aHO, B TIEPBYIO OYCPE/ib,
C TCKTOHHYCCKUMH HApPYIICHUSIMH, OJIOYHOCTHIO MacCHBa
TOPHBIX MOPOJ, HAPYIICHHOCTHIO U TPEHIMHOBATOCTHIO,
Pa3IpoOIEHHOCTBIO, U UX PACIOJIOKEHHEM OTHOCHTEIb-
HO TOPHBIX BBIPAOOTOK U TEXHOJIOTHEH BEJCHUS MOA3EM-

B 3THX yci0BHSX B TOPHBIX BBIPaOOTKax, MPOXOIs- HBIX TOPHBIX Pa3padoOToK.
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T’EOMEXAHUYECKHUE UCCNEOOBAHUA COCTOAHUA
NMPUBOPTOBbLIX MACCUBOB HA KAPBEPAX

Osxurun C.I'.,
MPOPEKTOP 10 HAYYHOH padoTe
Kaparanauuckoro I'TY, A.T.H.,
JLT.H npodeccop JLT.H

Joaronocos B.H.,
noueHT kapeapsl «Mapkiueiiaepckoe 1ej10 1
reoaesus» Kaparanaunckoro I'TY,

Huzameraunos @.K.,
npo¢. kadenpnl «Mapkuieiirepckoe 1e10 1
reoae3us» Kaparanauuckoro I'TY,

Magolada Qozog’iston Respublikasidagi ochiq usulda qazib olinayotgan bir qator konlardagi geomexanik muammo-
larning echimi keltirilgan. Kar’er bortlarining ustuvorligini ta’'minlash bilan bog’liq muammolarni echishning kompleks
usuli taklif qilinib, bu amallar innovatsion texnologiyalar vositasida instrumental o’lchashlar usuli va tog’ jinslari mas-
sivining tuzilish jihatlari hamda mustahkamlik ko ’rsatkichlarini tadqiq qilish orqali amalga oshirilgan. Kar erlardagi
geomexanik sharoitlarning monitoringi natijalari OAJ SSGPO" OAJ Zhairem," Kazakhmys korporatsiyasi" OAJ
Shubarkolkomir'korxonalaridagi ishlab chigqarishlarda joriy etilgan..

Tayanch iboralar: geomexanika, geomexanik holat, tog’ jinsi massivi, kar’er, deformatsiya, Leica Geosystems,
georadar, skaner, kuchlanganlik holati, ustuvorlik, monitoring.
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The scope of open mining in the Republic of Kazakhstan and the solution of geomechanical issues in quarries are
considered for safe and rational mining. A comprehensive approach to solving the problems of ensuring the stability of
the sides of quarries is proposed, which ends in the constant study of the initial data on the strength properties of rocks,
their structural features and methods for assessing the state of the instrumental massifs using innovative measurement
technologies. The results of monitoring the condition of the quarries of large mining: AO «SGPOy», AO «Zhayremsky
GOK», «Kazakhmys Corporationy, «Shubarkolkomiry and others.

Key words: geomechanical, geomechanical profile, rock mass, quaternary, deformation, Leica Geosystems, geora-

dar, scanner, strength condition, priority, monitoring.

CoBpeMeHHBII 3Tal pa3BUTHS TOPHOJOOBIBaOLIECH
npomslieHHocTy B Pecniy6nnke Kazaxcran xapakrtepu-
3yeTcs yBETHMUYCHHEM MOIIHOCTEH MpeanpusaTii, Ooiee
CJIOKHBIMU TOPHO-TEOJIOTHYECKUMH YCIOBUSIMHU SKCILTya-
TallMd MECTOPOXKACHUN, BHEAPEHUEM HOBOM TEXHUKH U
MHHOBAIIMOHHBIX TEXHOJIOTUH. B MapkuielaepckoM aene
3a MOCJICIHUE JECATHICTHUS TAKXKe MPOU3OLLTH III00alTh-
HBIC TIEPEMEHBI, CBA3aHHbIC C BHEAPEHHWEM HH(OPMAIH-
OHHBIX TE€XHOJIOTHIl, HOBEHIIIEr0 3JIEKTPOHHOI'O U CKaHH-
PYIOILETo JIa3epHOTO 000pPYOBaHHMSI, CITyTHUKOBBIX TEX-
Hojiorui. C pyroil CTOPOHBI, pacmIupseTcst KpyTr Mapk-
HIeHIEPCKUX BONPOCOB 3a CUET 3a]a4 T'€OMEXaHHUKH, KO-
TOpBIE SBISIOTCS HEOThEMJIEMOM YacThiO MapKIIeHaep-
CKOTO Jierna.

B Hacrosmee Bpems B Ka3axcraHe WHTEHCHBHO Be-
Jercsi pa3paboTKa MECTOPOXK/ICHHH ITOJIE3HBIX HMCKOIae-
MBIX OTKPBITBIM CIIOCOOOM: MenHOpyaHbIe — JKe3ka3raH-
ckoe, Hrays, Koynpanckoe, HukomaeBckoe, AKrorai-
ckoe, bo3makonsckoe, Akbacray, KocmypyH, Hypkasran
u jp.; noauMmeramunyeckue — Kaparaitnunckoe, Kokren-
KOJIBCKOE, AKXaJIbCKOE U 1., 30JI0TOPYAHbIE — Bacwis-
KoBckoe, AObI3, BapBapunckoe, Komaposckoe, IlycTbin-
Hoe, 3aranka, bakeipuuk, xenezopyansie - Capbaiickoe,
Coxomnosckoe, Kanapckoe, Kypxynkymnbckoe, JlomoHo-
coBckoe, Kenrobe, Kapaxan, yrompHeie - DOkwuba-
cTy3ckui, Maiikyoenckuii, Typraiickuii, Tenns-
Kopxkankynsckuit 6acceiinbl, 1lyoaprombsckoe, JKaibiH,
Kapasxsipa, bopnunckoe, Kyy-Uekunckoe u ap., Mapras-
uesBble YumkatsiH-1, Typ, borau, Bocrounsiit u 3anan-
Heiii Kamsic, XKomapt u Hepyausle - Tonapckoe n3Bect-
HSIKOBOE, AJIEKCEEBCKOE 0JOMUTOBOE U Ap. B menom, B
PecnyOnnke KazaxcTaH MHTEHCHBHO BEIyTCS! OTKPBITBIC
ropHBIe paboThI Ha Oosiee yeM 50 KPYIMHBIX MECTOPOXKIC-
HuUsx [1].

MacmTabbl COBPEMEHHOTO TOPHOI00BIBAIOIIETO TPO-
M3BOJCTBA TPEOYIOT YIIyOICHHOTO U3YUIEHUS U MOCTOSH-

Puc. 1. O6wunin Bua kapbepa « COKkonoBCKUN»

HOTO KOHTPOJIS 3a HMPOUCXOISIIMMHU B TOPHOM MacCHBE
reOMEXaHMIECKUMH NPOLIECCaMHt, BBI3BAHHBIMH Hapyllle-
HHEM PaBHOBECHs B 3eMHOI Kope. YBeJIHYeHUE ITyOUHBI
1 00BEMOB, OTKPBITHIX TOPHBIX paboT, YCIOKHEHUE WH-
JKEHEPHO-TEOJOTUYECKIX YCJIOBUH pa3paboTKH MecTo-
POXIECHUI ONpENeNsIOT KauyeCTBEHHO HOBBIM MOJXO0J K
o0ecIieueHnI0 YCTOHYMBOCTH OOPTOB KapbepoB (puc. 1).

Komruiekc BONpocoB oOecneyeHus] yCTOWYHBOCTH
KapbepHBIX OTKOCOB, OIIEHKAa HECcyIeH CHOCOOHOCTH
OCHOBaHHHU, MPOTHO3 Aeopmanuii MPUOOPTOBEIX U OT-
BIBHBIX MAacCHBOB, HAIPAaBJICHHBIH HAa W3MECHEHHE H
KOHTPOJIb T'€OMEXaHHMYECKOTO COCTOSIHUSI KapbepHBIX
OTKOCOB, SIBIISIFOTCSI aKTyaJIbHOM Hay4YHOH M NpakThde-
CKOH TpoOIeMoii, pemeHne KOTOpO MO3BONISET YIpaB-
JIATh COCTOAHHUEM HpI/IGOpTOBBIX MAaCCHUBOB Ha Kapbe€pax.
OTHM 1esIM HauboJlee MOJTHO COOTBETCTBYET KOHIETIIHS
reOMeXaHMYeCKOr0O MOHHTOPHHIA COCTOSIHUSI KAPbEPHBIX
OTKOCOB [2], KoTOpast mpeaycMaTpUBaeT CUCTEMHBIH MO/~
XOJ K PELICHHUIO BCEX COCTABIIAIOUINX 33a]a4 U BOIPOCOB,
KOMIIJICKCHBII YYE€T U aHAJIN3 BCEX NPUPOAHBIX U TEXHO-
TeHHBIX ()AKTOPOB.

Cucrtema MOHHTOpPHHTa OOPTOB KaphepoB W OTBAJIOB
BKJIIOYaeT B ce0s NepHoJUYecKHe MapKIIeHIepcKue u
MHKEHEPHO-TEO0JIOTNYeCKHe HAOIOACHHS 32 COCTOSTHHEM
MacCHBOB; HCCIICIOBAHUSI MPOYHOCTHBIX XapaKTEPHCTHK,
COCTaBa M CBOWCTB I'OPHBIX MOPOJI; U3yYEHUE CTPYKTYp-
HBIX OCOOCHHOCTEH MPHUOOPTOBBIX MACCHUBOB; OIICHKY H
MPOTHO3 TEOMEXAHUUYECKHX IIPOLECCOB; OINpPEIEICHUE
[IapaMeTPOB yCTOHYUBBIX OTKOCOB; pa3pabOTKy peKo-
MEHJALUI 10 YIPaBICHHUIO MapaMeTpaMH KapbepHBIX
oTKocoB (puc. 2) [2].

[Tpn pemennn BonpocoB obecrieueH s yCTOWINBOCTH
KapbepHBIX OTKOCOB MCXOJHOI MH(OpMaNneH sSBIIOTCS
(M3UKO-MEXaHUYECKNE XapaKTEPUCTHKN TOPHBIX IOPOJ,
KOTOpBIE OIPEIEISIIOTCS. B Ja0OPAaTOPHBIX M HAaTYPHBIX
YCIIOBHUSIX, METOJIOM OOpaTHBIX pacdeToB OMNOJ3HEH M
0OpyIIeHUH, a TaKKe KOCBEHHBIM MeToIoM [3].

Haunbonee HameXHBIM ¥ JOCTOBEPHBIM CIIOCOOOM
OTIpEJICTICHUs] MPOYHOCTHBIX XapaKTEPUCTHK MpPUOOPTO-
BBIX W OTBAJIbHBIX MAacCHBOB TOPHBIX IOPOJ SIBISICTCS
MeTOJ] OOpaTHBIX PAacdeTOB OIMON3HEH, KOTOPBIA YUHTHI-
BaeT Bce (PaKkTOPHI, MOBIEKIINE HAPYIICHUE YCTOIHYMBOTO
cocTosiHMSL MaccuBa. Pa3zpaboTaHa ycOBEpLIEHCTBOBAH-
Has METOJAMKa pacyera II0KasaTesieil CONpOTHUBICHUS
MOPOJ CABUTY IO pe3yibTaTaM ChEMOK OMONI3HEH ¢ HC-
MOJIb30BAHUEM UHCIIEHHO-aHAJUTUYECKOTO METOAa, OC-
HOBAaHHOT'O Ha WHTEIPHPOBAHMHU JJIEMEHTapHBIX CHJI IO
MIOBEPXHOCTH CKOJIbXKECHUSI.

JI71s1 CII0’KHO CTPYKTYPHBIX MECTOPOXKAECHUH 1IEJIECO0-
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Opa3HO TPOBOIUTH KOMILIEKC-
HbIE HCCIENOBaHUS  (U3HUKO-
MEXaHWYECKUX CBOWCTB IOpOJ,

M apkm efijiep ckoe ofecneyenne yCTOHYHBOCTH KAPheP HBIX
OTKOCOB Np M pa3paboTie MecTop il eHH i T0IeI HEIX HCKONAEMBIX

i

BKJIIOYAIOLINE  JIa0OpaTOpHBIE,
HAaTypHbIE WCHBITAHUS IIOPOJ
(puc. 2) u oOpaTHbIE pacyeThl

TFeomexanHHueck Kl MOHNTOPHHT - KOMILTEKCHAN CHCTeMA, JeHCTEYH WaA Ha BCEX ITANAX
0P MHPOBAHHA KAPbEP HEIX 0TKOCOE (CTP O HTENBCTBO0, 0CEOEHHE NP OEK THo il MOl HO CTH,
Hayvamo o (op MAEHHA MOCTONHHEIX 0P TOB Ha NP eeIbHOM KOKTYpe, Aop aboTka Kapsepa)

onon3Her ¢ nuddepeHunponaH- I

¥

HBIM BBIOOPOM PacCUETHBIX IOKa-
3areneil CBOHCTB mopox [4].

Teomoro- map xuredi ep cxme
HaBIIHEH HA 32 COCTOSTHEN
KAPBep HELX 0 TKOTOE

Hissenep mo-TeI0THYeCK He
HCCTeA0BANNA COCTABA H CEBO HCTE TEKTOHHYECK HX 0 cobexo crei
TOPHEIX MOP 07 NP HO 0P TOEBIX MACCHOB NP HEOP TOE 0T0 MACCHEA

Hsyyemte cTp YR TYPHO-

[lopoaHslii MaccuB sBiIETCA

-

]

(¢u3MIecKn OUCKPETHOMW, HEON-

= o Ouenxa 1 mpormos OGocHOBANHE NAp AMETPOE YOTOHYNE BIX KAP BEp HEIX 0 TROCOE
HOI\?OI[HOH’ AHU30TPOIHON  Cpe- TeORIeXa HHUeCK HX Ha 0CHOBE C03JaHHHA 26K BATHe H TeoneXaHH yecKoH Mo e H MACCHBA
A0H, MCXaHUYCCKHUC TIPOLCCChI T 0 MECCOE,
& TP 0 HCXO TFOUHX B L *
Z[C(I)OpMI/IpOBaHI/IH KOTOpOHU HO- npGopTe Best MaceHBe Teomo ro-reomexanmyecxas Paspabomxa MeTomxn Of0cHoB aHIHe PacYeTHEIX
CAT HEJNMHEHHBIH, HepeMeHHLIﬁ OUEHKR 00 CTOMHHA PAacieTa YCTOHUHBOCTH +IPOUHOCTHEIX XaP AK TEPHCTHK
MECTOP 03EIeHHA Kap BEPHEIX 0TKOCOB TOP HBIX TOP O
BO BpemeHHu xapakrtep. ug co-
~ [ I I 1
3JaHUSA  TOPHO-T€OMETPUYECKON TALeT Bop OHTHOCTHOTO XApANTEpa P e
MoJieny IpUOOPTOBOrO MaccHBa wdopaauin o mpomocTin: | | Peomerpastoroca | | L0l on qﬁwp P 0B A
npeuIaraeTes KYCOYHO- CEOHCTBAX FoOp HEIX MOPOJ, l ¢ 0P Ta Kap bepa
HENPEpLIBHAA HUHTEPIIOIAIUSA

IMOJJMHOMAaMH  MaJou CTCIICHHU,

PazpafoTra pexomerJauuit Mo omep aTHEHOH KOPPEXTHPOEXe MAD AMETP 0 OTKOCOE
YCTYToB H GOPTOE Kapsepa H 0TBaN0E B Mpolecce paspaboTxx mecTop ompmenuit

YTO TO3BOJIIET NPH MOIENHUPO-
BaHUU TOPHO-T€0JIOrMYECKUX
KOHTYpPOB pa3paboTaTh gocTa-
TOYHO IPOCTOM UM HAAEKHBII
ITOPUTM, MO3BOJLAIOIIMNA II0 HMCXOJHOM JUCKPETHOH
Mozien OOBEeKTa TONYYUTh aJ€KBATHYIO HEINPEPBIBHYIO
HHTEPHOJIIMOHHYIO MOJieNb. Pa3paboTaHHBIN anroputM
obecrieunBaeT BO3MOXHOCTh MaTEMaTH4eCKOro OIHca-
HUS IPAKTHYECKH JIF000 reoJornyeckoif CUTyannu, KoH-
TypoB O0pTa Kapbepa, MOBEPXHOCTH CKOJBXEHUS, YPOB-
HSl TPYHTOBBIX BOJ, TEKTOHHMYECKUX HApPYIIEHUH, OTpa-
JKEHHBIX HA I'€OJIOTMYECKOM paspes3e B KpecT MpocTUpa-
HUsI OopTa Kapbepa.

[onoxxeHne NOBEPXHOCTH CKOJIBKEHHS yCTaHABINBA-
€TCd Ha OCHOBE pEIleHHs 3aJaud TEOPHH IMPEJeNIbHOTO
paBHOBECHsI 110 MHHHMaJbHOMY KO3((HIMEHTY 3araca
ycroiuuBOoCTH. Ha OCHOBE M3105KEHHOT0 alropuTMa pas-
paboTaH MPOrpaMMHBIN KOMITIEKC «YCTOWIHUBOCTh Kaph-
€pHBIX OTKOCOB», C HCIIOJIb30BAaHHEM KOTOPOTO DEIICH
psa 3amad Mo 0OOCHOBAHMIO PAIMOHAIBHBIX MTApaMETPOB
KapbepHBIX U OTBAJBHBIX OTKOCOB M OIIEHKE COCTOSHHSA
X YCTOMYMBOCTU B Pa3IMUYHBIX TOPHO-TEOJOTHYECKUX
ycioBusx (puc. 3).

CucteMbl reoMeXaHHYECKOIO0 MOHUTOPHUHIA COCTOSI-
HUS KapbEePHBIX OTKOCOB CO3/aHbl CIELUAINCTAMH MapK-
meiiepckoro aena Kaparanguackoro I'TY Ha Gosee yem
30 xapbepax Kazaxcrana: «YmkatsiH-11I», «3anaaselii»,
«Komapr», «Typ», «Bocrounsrit KaMBbICy,
«HuxonaeBckmiiy, «CokomoBckuity, «CapOaiickuiiy,
«Kauapckuit», «Konbsipaty, «BapBapunckuii Llentpanb-
HBI», «AmIbICY, «AOBI3Y», «Kocmypyn», «Akunii Crac-
ckuity, «Manbeiii Croacckuiiy, «AKKajJckui», Ha Ywura-
HakckuX Kapbepax Ne 1 u Ne 2, Ha J[ampHe3anmaHbIX Ka-
prepax Ne 1 u Ne 2; Ha yronbHBIX pa3pesax «boraTelpby,
«Monopaexusiity, «Kyy-Uexkunckuit», «Kapaxsipa», Ha
[y6apkoabckux paspesax «leHTpanbHbIH» u
«3amannerity; nqambe 3omootBana ['POC (Tomap) u T.1.

Kapbepa

Puc. 2. CprKTypHaﬂ cxema reomexaHu4yeckoro obecneyeHus yCTOﬁ‘WIBOCTVI GOpTOB

OnbIT MHCTPYMEHTAJIBHBIX HAOMIOJCHUH 32 COCTOSIHHEM
MpUOOPTOBBIX MAacCHBOB KaphepoB B Kazaxcrtame (150
HaOJIIOIaATENIPHBIX CTAHIMH) MO3BOJIMII Pa3paboTaTh |
BHE/IPUTh METOJUKY BBICOKOTOYHBIX HAOJIONCHUN C HC-
MOJIF30BAHNEM COBPEMEHHOTO 3JIEKTPOHHOI'0 000pyI0Ba-
HUSL.

Vcnonp30BaHue MpH MHCTPYMEHTAIBHBIX HaOIIOJIe-
HUSX 3JIEKTPOHHOTO TaX€OMETpa IO3BOJIET OINPEeaTh
MOJIO)KEHHE PAabOYMX pPENepoB U TOCTPOUTH KapTHHY
BEKTOPHOI'O CMELICHUS PENEepOB B NPOCTPAHCTBE U BO
BpeMeHHU. B pamMkax NpoBeJEHHBIX UCCIEN0BAaHUN pa3pa-
0OTaHBl pa3IMYHBIE CXEMBbl HAOJIIOAATENbHBIX CTAHINH,
YUUTHIBAIOIINE MAKCUMAJIBHOE yJajieHne pabodero pere-
pa OT onopHOro, JUIsl o0ecreueHns He0OXOANMON TOYHO-
CTH U3MEPEHUI.

VHHOBAIIMOHHBIA TIOJXOJ K MPOBOAUMBIM Kadeapoit
HAyYHBIM HCCIIEJIOBAaHUSM OCYIIECTBIsIeTCs Ha Bacwmib-
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Puc. 3. Neonornyecknn paspes HXHOro G6oprta Kapbepa
«HukonaeBckun»
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Puc.
cTaHuum

4, nyHKT HabnropeHus Ha aBTOMaTVI:WIpOBaHHOﬁ

koBckoM Kapbepe TOO «AnteiaTay Kokuerayy, rae ObI-
Jla BHeApeHa aBToMaTu3upoBaHHas cuctema GEOMOS
JUIE MOHUTOPHHIA COCTOSIHHS OTKOCOB B PEXXHME peallb-
Horo BpeMeHu. [1o nByM NpoQUIBHBIM JIMHHSAM, 3aJ10-
JKeHHBIM B IO)KHOM OOpPTY Kapbepa, ycTaHOBJIEHO 14 To-
9YeK MOHUTOPHUHTA.

Ha 3anagsom 6opty ObUIH 3aJI0KEHBI 2 MPOQHIbHBIE

nuHuU ¢ 14 Touxkamu (8 Touek mo nuHUM 3, 6 TOYeK MO
muaun 4). Ha Bcex TOYKax yCTaHOBJICHBI OTpa)KaTelld
IUISI aBTOMAaTHYECKOr0 CHATHAS oT4eToB cucreMol GEO-
MOS (puc. 4).

Jns mccnenoBaHus CTPYKTYPHI IPHOOPTOBBIX Mac-
CHBOB NPHUMEHSIOTCS HOBEHIINE TEXHOJIOTHUH H3Y4EHHS
CTPYKTYPBI TOPHOTO MaccuBa ¢ MoMompio 3D-ckaHepa
¢upmer «Leica Geosystemsy (ILIBeiitiapus) u reopagapa
«Malay (IlIBerus).

Ha kpynHBIX TOpHOZOOBIBAIOIINX TPEIIPHATHIX
PecnyGnuku Kazaxcran: TOO «Kopmoparus
«Kazaxmbicy, AO «CCITIO», AO «ApcernopMurran
Temuptay», TOO «AnteinTay Kokmieray» u ap. co3ma-
HBI T€OMEXaHWYECKHE CIIYKOBI, KOTOPBIE OCYIIECTBILIIOT
MOJICpHH3AIMIO 32 CYET BHEIPEHHWS HWHHOBAIIMOHHBIX
TEXHOJIOTHH M TaKMX NpHUOOPOB, KaK IJIEKTPOHHBIC Ta-
xeoMmeTpsl, 3D-ckaHepbl, TI00aTbHBIC HABUTAIIMOHHBIC
CIIyTHHUKOBBIE CHCTEMBI, Teopaiapbl Ui reoMeXaHHde-
CKOTO MOHHTOPHHTA OTKOCOB KaphepoB, a Ha JKe3ka3raH-
CKOH  TJOIAAKEe  NpeIOKeHa  pajapHas  HH-
TepdepomeTpus.
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Magola uzoq muddatli geodezik kuzatishlar natijalari bo'vicha kon sohasida yer yuzasi deformatsiya rivojlan-
tirish tahlil qilish natijalarini taqdim etiladi. Vaqt va makon ichida deformatsiyalar rivojlanish dinamikasi ko 'rsatilgan.
Nazorat kuzatuvlarida tosh massasi notekis tagsimlanishi bo'lgan sedimentation bo'ysunadi, deb ko 'rsatildi.

Tayanch iboralar: tosh massasi, tushish, kibirli, gorizontal va vertical dislokatsiya, monitoring stansiyasi, ge-

omonitor.

The article presents the results of the analysis of the development of deformations of the earth's surface in the area
of mining according to the results of long-term surveying observations. The dynamics of deformations development in
space and time is shown. Surveying observations found that the rock mass is subject to sedimentation, which are uneven

distribution.

Key words: geomechanical conditions, rock mass, subsidence, deformation, horizontal and vertical dislocation, ob-

servational station, geomonitoring.

B cBsi3u ¢ TeHACHIMEH Pa3BUTHS TOOBIUU MOJIC3HBIX
HCKOIAEMbIX TOJ3EMHBIM CITIOCOOOM Ha OOJIBINION TITy-
OmHEe, HEOOXOIUMOCTBIO obecmeueHUsT YPPEKTHBHOCTH
Y TIOBBIIICHUSI JOOBIYM 00BEMOB IOJIE3HOTO HCKOIIAeMO-
To, a TaKke odecreueHs Oe30MaCHBIX YCIOBUI PabOTHI
Jroelt 1 000pyIOBaHUS B TIOJA3EMHBIX YCIOBHSX MPOBE-
JIcHUE HAOJIONEHNH 32 YCTOMYMBOCTHIO M MO KaHHU-
€M OYHCTHOTO TPOCTPAHCTBA CTAHOBATCSA AKTyaJbHOU
3a1ayeil.

HccnenoBanus reoMexaHHMYECKOTO COCTOSHHS TOJ-
paboTaHHOTO MaccHBa FOPHBIX MOPOJ M 36MHOI TTOBEpPX-
HOCTHU Ha MECTOPOKICHUN qapMI/ITaH OBLIIM BBITTOJTHEHEI
kadeapoii «Mapkieiaepckoe IejI0 U reoe3us» B paii-
oHe nocenka «l'eonor» u maxrtel «BcromMoraTenbHOM».
Panee reomoro-mapkmieepckoi ciyx00il pynHUKa Ha
HCCIIETYEeMOM YYacTKe y)Ke BEIUCHh OAOOHEBIE HAOIOIC-
HUSA U ObUTH 3a)MKCHPOBAHBI 3HAYCHUS OCENAaHUIl paB-
Hble 22-38 mm.

B cBsi3u ¢ TeM, 9TO HHCTPYMEHTAJIbHEIC HAOMIOICHUS
BEJIMCh HE CHCTEMAaTHYECKH, OJTYICHHBIC 3HAYCHUS OBI-
JIK TIPUHATHI KaK OPUCHTUPOBOYHBIC.

C nenpro mostydeHus 6osee SICHOM KapTHHBI MPOIiec-
Cca CIABMIXCHUSA HWHCTPYMCEHTAJIbHBIC Ha6H}O}leHHﬂ OBLIN
TIPOJIOJKEHBI B KOMITJIEKCE C T€OMEXaHUYECKUMU HCCIIe-
JOBAaHUSIMU. B oTMeueHHBIX YCIIOBUAX OBLIT OpraHn3oBaH
TCOMOHUTOPHHT CIBHKCHUS W jAedopMaruii MaccuBa
TOPHBIX TOPOJ W CTENEHH HAPYIICHHOCTH 3€MHOH I10-
BepxHoCTH [1].

B cooTBercTBUM € 3alayaMd TCOMOHUTOPHHIA B
HEpBYIO O4epe]b ObUIO M3yYEeHO IeOMEXaHHYECKOe CO-
CTOSIHAE MacCHBa FOPHBIX TOPOJI, KOTOPOE OLICHUBAJIOCH
Ha 0a3e CTPYKTYypHO-TEKTOHHYECKOTO aHAIN3a YCIIOBHH
palioHa MECTOPOXKIEHUS, U3YYEHUH OPUEHTUPOBOK CH-
CTEM TpemMH W 30H  ocjabieHus,  (U3HUKO-
MEXaHHYECKUX CBOWCTB TOPHBIX IIOPOJ, TPOSBICHUS
Pa3NIUYIHBIX TEOINHAMHYICCKHX IIPOLIECCOB.

I'eomexaHMYECKIMH HCCIEIOBAHUSIMH OBUIO yCTa-
HOBJICHO, 4TO (hOpMa M BEIMYMHA OCENaHMs 3eMHOM MO-
BEPXHOCTH IPH TI0JI3EMHOH pa3paboTKe MECTOPOKICHNUI
B 3HAYHUTCIIBHOW CTENCHM 3aBHCUT OT MapaMeTpOB
HAYaIBHOTO TMOJI HANpsDKCHUH pailoHa IUCIIOKAIMU
MECTOPOXKJICHUS.

CrnenoBatenbHO, IS TPOTHO3UPOBAHUS BEIINIHHBI U
(dhopmbl ocemaHusl 36MHOW TOBEPXHOCTH OBLIO HEOO0XO-
IUMO ONPEICTUTh MapaMeTpsl Ha4aJbHOTO IO Harmpsi-

xeHud. s ero ompeneneHust ObII MPUMEHEH METO[
TCOMHAMHUYECKOTO DPAallOHUPOBaHMS, IO pe3yJbTaTaM
KOTOPOTO Ha TEPPUTOPUH MECTOpPOXKAEHUs YapMuTaH
ObUIa OIlCHEHA T'e€OMEXaHHUYCCKasl XapaKTepUCTHUKa Oo-
KOB, Hecymux HMHOOPMALMIO O  HampsHKEHHO-
e opMUPOBAaHHOM COCTOSIHUM MacCUBa TOPHBIX TIOPO/I.

Bbuto ycTaHOBIIEHO, UTO HANpPSKEHUS, CO3/JaBacMble
pasioMaMH M pa3lMuHBIM B3aUMOJEHCTBUEM OJIOKOB,
TIPUBOJIST K CYIIECTBEHHOMY M3MEHEHUIO 3aKOHOMEpPHO-
CTH TIPOTEKaHUs Ipoliecca CABHKEHUS 110 CPABHEHHUIO C
HEHapYIIEHHBIMI MAacCHBaMH, YTO ITOATBEPXKIAIOT BU3Y-
aJIbHBIE 00CIIeIOBaHNS IOBEPXHOCTH HaJ BHIPAOOTKAMHU.
MaccuB ropHBIX OO/ B paiioHe MECTOPOXKAECHHUH Haxo-
JUTCSl B HAaNpsHKEHHO-IE(POPMUPOBAHHOM COCTOSTHHH,
KOTOPOE 3aBHCHUT OT 3aKOHOMEPHOCTH Pa3BUTHUS U B3au-
MOJICUCTBUS TIEPEYHMCICHHBIX BBIIIE MIyOUHHBIX CTPYK-
Typ [2].

i1 ycTaHOBIIEHHSI 3aKOHOMEPHOCTEH MPOSIBICHUS
npolecca CABWXEHHs Ha pPyIHHKE ObLIM OOHOBJICHBI
CYIIECTBYIOIIHE ¥ 3aJI0)KEHBI HOBBIE HAOIIOaTEIIbHbIC
CTaHIINHM, BBINIOJHEHBl MEPUOJNYECKUE HaOIIOICHUS.
HoBas HaOmopatenbHasi CTaHIMS COCTOsUIa M3 JIBYX
MIPOQUIBHBIX JIMHUH, 3aJI0’)KEHHBIX Ha paccrosHuu 150
m YT OT JIpYTa, W ISTH TIONEPEYHUKOB, PACIIONOKEH-
HBIX NEPIEHANKYJISIPHO HAPABJICHUIO TIPOQUIIECH.

[Ipu mpoexTHpoBaHMHM HAOIIONATENBHBIX CTAHIUH,
MPOBEJIEHUU HaAOJIIOIeHNH, aHaM3e U 0000IEeHUN pe-
3y/NbTAaTOB YYUTHIBANIOCH, YTO XapakTep W IapamMeTpsl
Tporiecca CABMKEHUS TOPHBIX ITOPOJI U 3eMHOM MOBEPX-
HOCTH CYIIECTBEHHO 3aBHCAT OT CIEAYIOLINX TOpPHO-
Te0JIOTHIECKUX W TOPHOTEXHUYIECKHUX (PaKTOPOB:

- CTPYKTYpPHBIX OCOOEHHOCTEH MaccuBa TOPHBIX MO-
poa;

- (opMBl, pa3MepoOB U TIyOMHBI 3aJleTaHUsl PYIAHBIX
TEJ, COOTHOIICHWS pa3sMepoOB BHIPAaOOTaHHOTO IIPO-
CTPaHCTBA U I'TyOMHBI pa3pabOTKH;

- (M3MKO-MEXaHNYECKHX CBOMCTB PyIbl U BMELIAIO-
LIUX TOPOJ;

- YIJIOB MAJICHUS PYIHBIX TEJI M BMEIAIONINX ITOPOL;

- croco0a yIpaBiIeHHs KPOBJICH.

Brino npoBeneno 3 cepuu MapKIIeHaepCKuX HaOIO-
nenuit (ta6m. 1) [3].

Ha puwc. 1 npuBeneH rpaguk HM3MEHEHUS
nedopmanmii  OTAENBHBIX pPENepoB HAOIIOAATEIIBHBIX
CTaHLIMH.
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Puc. 1. Mpadmk nasmeHeHus aecpopmauni oTaenbHbIX penepoB HabnwpaTenbHbIX cTaHuun3a 2014-2016 rr
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Tabnuua 1
Pe3ynbTaTthbl HabnoaeHUi
BepTUKanbHbIX Aecdopmaumnmn
NeITK 2014 2015 2016
TUI L nn.11 0 0 0

0 -2,0 -2,5 -0,5
1 -2,7 -4,7 -2,0
3 0 -10,0 -10,0
6 +3,8 -1,2 -5,0
7 +2,3 +3,3 +1,0
8 +6,1 +1,1 -5,0
9 -16,4 -18,9 -2,5
11 -32,9 -24.,9 +8,0
12 -30,6 -22,6 +8,0
TUTII: 34 +2,3 -1,3 -3,6
36 -3,5 -5,5 -2,0
37 -13,0 -16,5 -3,5
38 -9,3 -15,3 -6,0
39 -9,3 -12,8 -3,5
40 -6,8 -9,8 -3,0
41 -6,1 -11,1 -5,0
IIx: 1 15 -20,1 -27,1 -7,0
16 -13,9 -18,9 -5,0
ITx:2 22 +3,1 +1,6 -1,5
25 +3,1 +0,1 -3,0
26 -7,9 -10,9 -3,0
IT.x: 3 28 +2,8 -1,7 -4,5
29 +5,1 +1,1 -4,0
Ix: 4 42 -8,8 -13,8 -5,0
43 -3,3 -5,8 -2,5
44 -8,3 -8,3 -8,3
ILk: 5 46 -18,0 -2,1 -3,0
47 -15,0 -1,7 -2,0
48 -10,0 -13,5 -3,5
49 -1,3 -3,3 -2,0
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BrImonHeHHBIN aHaIW3 MHCTPYMEHTANbHBIX HaOIIro-
JICHHUH, TP KOTOPOM CPaBHHUBAJIHCH MTPEBBIMICHUS MEXKLY
pernepaMy B pa3iIMYHbIX CEPUAX M3MEPEHHM MOKa3all, 4To
HamOompIee cMerieHne 3a mepuon ¢ 2014 mo 2016 rr.
IIPOU30IIIO Ha ITyHKTEe 11, BEMMYMHA KOTOPOrO COCTaBU-
ma -32,9 mm. Taxxe 3apUKCHPOBAHBI 3HAYUTEIHHEIC
cMenienus 1o nmyHkram NeNe 9, 12 u 20, koTopble cocTaB-
JISIOT COOTBETCTBEHHO -18,9 mm, 30,6 mm u -35,6 mm.

Mapkuielinepckue HaOIIOAEHUS HOATBEPAMIH, UYTO
CABWKEHHS W JaedopMalMy TPOSBISIOTCS Ha 3€MHOU
MTOBEPXHOCTH JIOKAIBHO B BHJE OTAEIBHBIX IPOBAJIOB,
TPEIIMH U IUIaBHBIX OcelaHuil. JIoKanbHbIE MPOSBIICHUS
nedopManuii MPUypodeHBl K Yy9acTKaM Haj TOPHBIMH
BEIPAOOTKAMH BEPXHHUX TOPHU3OHTOB, INPOWUICHHBIMH B
30HE BBIBETPEHHBIX MOPOA, a TaKXkKe K pailoHaM BbIXOJA

Ha MOBEPXHOCTh TEeKTOHUYECKUX HapyIeHU
(pa3yioMoB).

PekoMeHIOBaHO  PEKOHCTPYHPOBATh  HMEHOLIHECS
HaOJroIaTeNbHbIC CTAHLIUH Ha TePPUTOPUH

MECTOPOXKJIEHUI 3apMUTAHCKON 30J0TOPYAHON 30HBI U
JKEJNaTeNbHO TPOBOJMTH  PETYISAPHBIE  OMpeAeIeHUS
KoopauHAaT ¢ wucnonb3oBaHueM GPS wm3mepenuii, a
WHCTPYMEHTAIbHbIE HAONIOJACHUS - B KaMUTAIbHBIX
TOPHBIX BBIpa0OTKaX Ha BBINIEPACTIONOKEHHBIX
TOPHU30HTAX pa3padaThIBaeMbIX PYAHBIX TEIN.
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Kroton fraksiyasini ammiak bilan erituvchi ishtirokida kondensatlanishidan hosil bo luvchi aminokrotolning
Eltekov qoidasiga zid, bargarori komillar asoslandi. Olingan mahsulot sof holda organofosfonalarning ruh kompleksla-
ri bilan kompozitsiyalarda korroziyaga qarshi ingibitorlar sifatida sinab ko rildi va himoyalash samarasi 90% dan kam-
bo’lmasligi aniqlandi. Bu kompozitsiyaning yuqori samarali ekanligi tarkibidagi aminli markazlarning ko 'pligi, S — N
barqaror bog’larning mavjudligi va shu tufayli metal yuzasida mustahkam qatlamlarning hosil bo lishi bilan izohlandi.

Tayanch iboralar: kroton fraksiyasi, kondensatlanish, aminokrotonol, Elketov qoidasi, oksietildendifosfon
kislota, tsinkatlar, sinergizm, ingibirlash samaradorligi, ingibirlash mehanizmi, uglerod-azot mustahkam bog’.

Factors of stability against Iltekova's rule of aminocrotonol, which was formed from condensation of the croton frac-
tion and ammonia in the presence of solvents, were studied.The obtained products are tested for the corrosion inhibitor
in pure form and as compositions with zincate complexes of organophosphates, and in this case the protection efficiency
is not less than 90%. The high effectiveness of this composition has been explained by the presence of a large number of
amine centers, the presence of C — N stable bonds, and the formation of solid layers on the metal surface.

Key words: Crotone fraction, condensation, aminocrotonol, Eltekov's rules, oxyethylidene diphosphonic acid, zin-

cates, synergism, corrosion, inhibition efficiency, inhibition mechanism, carbon-nitrogen strong bond

DddexruBHOCTE MEp OOPBHOBI C KOPPO3UECH U CONECOT-
JIOXKCHHUEM TIPH OOBIYEe HE(PTH 3aBUCHT OT KOMILICKCHO-
ro TMOJIXOJa K PEIICHHI0 NaHHOW Npobiembl. B aToi
CBSI3M  HEOOXOAWMO  3HAaHHE  (DU3UKO-XUMHUYECKUX
MIPOIIECCOB B Pa3lIMYHBIX YCIIOBUSAX 3alleranusi HeQTH U
pa3paboTki He(TEHOCHBIX ILIACTOB, YMEHHE 3apaHee
MIPOTHO3UPOBATh, HAIEIKHO KOHTPOJIUPOBATH BO3MOXKHOE
MOSIBJICHHE KOPPO3WH M COJIEBBIX OCAJKOB B IpoIiecce
JKCIUTyaTaluu CKBaXkWH. Oco0oe BHUMAHHE JOJKHO
YICNATHCS TPABMILHOMY BBIOOPY METOIOB OOpPBOBI C

KOppo3ueld ¥  OTJIOXKEHHEM COJIeH, IO3BOJISIOIIUX
nobutbcs  HamOonbmied  uMX  9(QQPEKTUBHOCTH B
KOHKPETHBIX ~ NPOMBICIIOBBIX ~ YCIOBHSAX C  y4ETOM

SKOHOMUYECKOU uenecooGpa:-sHocm.

Jts mpeaynpexIeHusl KOPPO3UH U OTIO0KCSHUIH MUHE-
paibHBIX COJIE IPU BOJONOJATOTOBKE YCIEITHOE IpUMe-
HEHUE HallIM WUHruOuTOpsl. OHU TOPMO3SAT, a B psae
CITydaeB MPAaKTUIECKH MOTHOCTBHIO MO3BOJITIOT IPEPBATh
TpoIiece pa3pylIeHUs METAJUIOB B arpecCHBHBIX Cpelax,
JIEUCTBYA Kak 3allIUTHOE MTOKPBITHE U HEUTPAITU3aTOP.

B kauecTBe WHTHOMUTOPOB KOPPO3WU W OTIOKECHUH
MHHEPATBLHBIX COJIEH TpH I0O0bIYe HePTH, a TakKe B

OHCPICTUKE, BOJOIIOATOTOBKE nu Ap. IIHUPOKO
HCIOJIb3YHOTCA BOJOPACTBOPUMBIC MOJIUMEPLI,
HCOPraHn4eCKue u OpraHU4€eCKUucC (l)OC(i)OHaTLI,

MOJIMAMUHBI, aMUHOCIIUPTHI U Jp., BBITYCKAIOIIUECS MOA
Ha3BaHUAMU «Joauxop» (I'epmanmus),
«danoke» (Mcnanus), «Buxopy», «Hedrexum-3», «B-2»,
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«B-3», «OD/1d», «HTD», «ITAD-13», «<UOMC» u ux
uHKoBEIe comu (Poccus). M3-3a oTCyTCTBHS MPOU3BOJI-
CTBAa HWHTHOWTOPOB KOPPO3WMH U COJICOTIIONKCHHS UX
TIPHUBO3SAT U3 JPYTUX CTPaAH 3a BaJIOTY.

B mmpe mo mosydeHWI0 WHTHOUTOPOB OTIOXKCHUS
MUHEpANBHBIX ~ COJIE W KOpPpO3WMH TIO  pAdy
TIPUOPUTETHHIX HANIPABICHUN TPOBOIATCS UCCIICTOBAHHUSA,
B TOM YHCIIE: TIONy4eHHE THIPOKCH-, KapOOKCH- U
CYJIb(OOKCUIIPOU3BOJHBIX, & TaKXKe aMUHOCIHPTOB C
peakiuel KOHICH AU aMUHOB U aMHJIOB C aMMHAKOM H
anpaeruaamMu [1, 2], a Taxke MOSydeHUE ITMHKATHBIX
KOMILUICKCOHATOB C B3aUMOJICHCTBHEM I[UHKATa HATPHS C
BOJIHBIM pacTBopoM opranodocdonatos [3, 4].

VccnenoBanbl HHTHOMTOPBI KOPPO3MHM HA OCHOBE 1-
aMHUHO- | -KpOTOHOI, MPOAYKTa KOHIACHCAIINH KPOTOHOBO-
TO aNbJeTHAa M aMMHUAaKa:

Kak m3BecTHO, peakuusi MAET C BBIACICHUEM TeIUIa,
pacu€THas Terurota oOpa3oBaHUsS |-aMUHO-1-KpoTOHOMIA
cocraBimser 41,92 xkan (1175,2 kJ). Kunermueckumu
HCCIICIOBAaHUAMHU OBLIO YCTaHOBIICHO, YTO IIPH B3aHMO-
JICHCTBUU KPOTOHOBOTO ajbJeruia C aMMHUAKOM BHAYaje
TeMIeparypa peakuuu nossiaercs 1o 80-85 °C (co cko-
pocteio 3°C/min), 3aTeM, MO Mepe HACHIIMICHHS, OHA
IaBHO cHmKaercs a0 35-40 °C, 4Tro 1O3BOJISIET

CH;-CH=CH-CHO + NH; —

— CH;-CH=CH - /CH—NH2
OH

VIOpaBIATh JAaHHOW peakiueit. OOpasyromascs cMoia B
€CTECTBEHHBIX YCJIOBUIX B TeueHue 4-x d mpespainaercs
B TBEPIBIH, JIETKOM3MEJIbYaeMbli MPOAYKT  C
KOJINYECTBEHHBIM BBIXOJIOM.

ITpu HarpeBanun amuHOKpoToHoua (I) mo Temmepary-
pot (120 °C) oH TepsieT Boay ¢ oOpa3oBaHHEM HEHACHI-
mennoro umuHa (II) mo cxeme:

Pacu€THpIM ITyTEM YCTAaHOBJIEHO, 4TO OOpa3oBaHHE
coenuHenus Il mportekaer ¢ moryomeHuem temna 35,47
Kkka/monb (148,26 kJ/mol).

Coenunenns | n Il moryt monumepunsoBathes ¢ 00pa-
30BaHMeM pa3BeTBieHHBIX [II, IV u nunHelnbix V onuro-
MEpOB:

O6pazoBanue npoayktoB [II-V ObII0 MOATBEPKIACHO
HK-, SIMP - cnekrpockonueil U JaHHBIMH 3JIEMEHTHOIO

tO
CH;~ CH = CH~ CH~NH, —»
OH
1

o

t
—> CH,-CH=CH-CH=NH + H,0
big

aHam3a.

IIponykTel KOHICHCAIIMH KPOTOHOBOTO ajJbleTHia C
aMMHaKOM XOPOIIO paCTBOPHUMEI B CITUPTaX M PacTBOpax
MHUHEPATBHBIX KHCJIOT, W OBUIM HCHBITAaHBI B KadecTBE
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WHTAOWTOpA KHUCIOTHON KOPPO3HH B COJTHOKHCIOW H
CEpOBOJOPOIHON Cpelax. YCTaHOBJIEHO, YTO MX 3allUT-

o

n CH;~ CH=CH~CH-NH, —»

OH
f© HO - CH - NH,
- | - CH - CH -
CH, "

m

nCH;-CH=CH-CH=NH

e,

~CH-CH=CH-NH-|,
V14 Vv

CH=CH - CH3]
~CH-NH - .

HBIH 3¢ dexT B cpene 15 % -HOM CONMTHON KUCIOTHI MPH t
= 60 °C u BpeMenu 4 yaca nocruraet 99,0 %.

JlokazaHo, 4TO IpY MPOBEACHUN KOHACHCAIMH KPOTO-
HOBOW (ppakiyMy B MPUCYTCTBUM PACTBOPHUTEINEH MpH I10-
HUKEeHHbIX Temrneparypax 30-50 °C, peakuuio KOHAeHCa-
MM aMMHaKa ¢ KPOTOHOBBIM albAETHJIOM MOXHO OCTa-

HOBUTHh IpU 0Opa30BaHMM aMHHOCHHPTa, NPOJYKTa,
PacTBOPHUMOTO B YIJIEBOIOPOIAX.
IIpu  sroM  cTabMIbHOCTE  0OpaA30BaBIIETOCs

aMUHOCIIMPTA, OTPUI[AHME TpaBmia ODIBTEKOBA, MOXKHO
OOSICHUTB CIIEIYIOLIUM 00pa3oM:

ITpn comepxaHuM B OTHOM aToMe YyIiepoaa I'HMIpOK-
CHJIBHBIX M aMHHOTPYIII, 00pa3yeTcsi CHIbHasi BOJOPO-
Hasl CBS3b, SHEPTHS CBS3H JOCTHIAaeT SHEPTUH JIOHOPHO-
aKIENTOPHOW, KaTHOH BOAOpPOJAa NPH aMHHOTPYIIE
CWIBHO MPUTATUBAETCd K  KHUCIOPOJHOMY  aTOMy
TUIPOKCUIHOW TpyNNbl, B pe3yJabTaTe OTIIEIIAETCS
BOJIa, MOJIEKYJIa CTAHOBHUTCS CTAaOMIIBHOI:

IIpyu mpoBeneHuM  peakuuu  KOHJEHCAllMM B
HNPUCYTCTBUU  PACTBOPUTENS,  BOKPYI  MOJIEKYJIbI
PacTBOPHUTENS CKAIUIMBAIOTCSI MOJIEKYJIBI PACTBOPEHHOIO
BelmlecTBA €  00pa3oBaHMEM  MEKMOJIEKYISIPHBIX
B3aUMOJICHCTBYIOIIMX CHJI, TEM CaMbIM YBEIMYMBas
MEXMOJIEKYJIIPHBIE CBA3H u yYMEHbIIas
BHYTPHMOJIEKYJIIPHYIO CBSI3b. B pe3yabTeTe

YMCHBIIACTCS SHEPIrHs CBS3W W MOJICKYJIA OCTaeTCs
CTaOMIILHOM:

_~O0-H
CH3—CH=CH—QH /H m’
~H

50" CH;~ CH=CH-CH=NH

yﬂOBHeTBOpI/ITCHBHHe Ppe3yJIbTaThl ObLIN TMOJTYYCHBbIL
IIpU UCIIOJIb30BAHUU B KaY€CTBC pACTBOPUTCIIA — METAHO-
Jia. KpOMe TOTr0, OH IPUMCHUM B yl"J'IeKPICJ'IOTHOﬁ cpeae,



¢

~
-l
- -

cpene CHIEHOMHMHEPaIN30BaHHOM BOZBL, UL COJISTHOKHC-
JIOW TIPOMBIBKH KOTJIOB, COJITHOKHCIOTHOH 00paboTKH
He(TAHBIX ¥ Ta30BBIX MECTOPOXKACHHUH U T.1. (Tabm. 1).

C nenblo Mojy4eHuss HHTMOUTOPOB COJIEOTIIONKEHHS C
Oonee BBICOKOH 3(()EKTHBHOCTHIO, HAMH MPOJOIKEHBI

HCCIICI0OBaHUS o paspabotke KOMIIO3UIUIH
~O0-H  cyop
CH;-CH=CH-CH oy —
~ ..
~H
H-0-CH,;
CH,0H ~O0-H
—— CH,-CH=CH- CII”»H— 0-CH,
H N- H
H-0-CH,
MHOTOLIEJIEBOTO  HA3HAaUYE€HUS Ha OCHOBE MPOAYKTA
KOHJCHCauu  KpoToHoBoH  ¢pakumm (IIKU-3) B
MIPUCYTCTBUH pacTBOpHTEIS c n00aBIeHIEM

opraHooc(OHATOB U UX IUHKOBBIX KOMILICKCOB.

[Ipurorosnensr komnozuuuu OJ2®: muukat-OIAD:
[NKU-3 B MompHBIX cooTHomeHHAX 2:1:1-3:1:3. Dddek-
TUBHOCTH IMOJYYCHHBIX KOMIIO3HIMI B KaueCTBE HHTHOU-
TOPOB KOPPO3WHM TPOBEPSUIM HA TEXHUYECKOH BOJE
I'mnpomerammyprudeckoro 3aBoga Ne 3 (I'M3-3) u B nexe
o npousBozcTBy cepHoi kucnotsl (IIIICK) CesepHoro
pynoynpasinenus B r.Yukynyk I'Tl «HaBouiickuil ropHo-
METaJUTypruuecKuii KOMOWHATY, KECTKOCThIO 12,9 mg-
9kB/l, €  OCTaTOYHBIMH  MHUHEPATBHBIMH  COJISIMHU
(Ca®'=149,0; Mg*'=66,2, CI'=354,5; SO,>=1161,4 mg/l).
JlaHHBIEe TIpeCTaBICHHI B Ta0n.2 1 3.

Januele Tabn. 2 W 3 [OKa3bIBAIOT, YTO
MIPUTOTOBJICHHBIE KOMIIO3UIIMH CIIOCOOHBI 3()()EeKTHBHO
[OJIaBJISITh MPOLIECCHl KOPPO3UU B Cpefax ¢ pasiudyHOi
HayaJIbHOM  KOPPO3MOHHOM  aKTHBHOCTBIO, JIOCTHUras

Ta6nuua 1

Pe3ynbTaThl UHIMGUpPYIOLLErO AECTBUSI aMUHOKPOTOHONA.
KoHueHTpauusa nHruéurtopa 1 % macc

Cpenusis cCKl:) eﬂ:ci: Crenens
YciioBus onbITa norepst o pomu 3aI[ATHI,
Macchl, 8. gI/)[lt)f'h %
be3 nuarnduropa 0,0255 0,03310
ConeBoii pactBop,
CRREE 0, 1D 0,004 0,00519 84,3
+ 70 ml ra3okoH- ? ? ?
JICHCAT
Be3 unruburopa 0,012 0,01557 -
ConeBoii pactsop,
coJieprKalui,
TG - 0,0013 0,00143 89,2
be3 nuaruduropa 0,0107 0,13889 -
Conesoii pactsop, | 4115 0,01493 89,3
conepkanmid, H,S

Tabnuua 2

BnusHune komnosunumm Ha ocHoBe MKU-3 n Zn-030P
Ha CKOpPOCTb KOppo3uu ctanu mapku Ct3

Kommno- | KoHuen- CkopocTb 3amuTr-
HEHTBI Tpanus Cpemnas Koppo- HBIi
noreps 2
HHITHOM- | UHTUOU- MACERL, ¢ 3uH, g/m 3¢ ek,
TOpa Topa, g/l i -h %
Bes
MHIHOU- - 0,0390 0,750 -
TOpa
IKH-3: 2,0 0,0087 0,169 77,6
O : 4,0 0,0086 0,169 71,5
Zn- 6,0 0,0068 0,130 82,6
(0)6)1(0] 8,0 0,0019 0,036 95,1
(1:2:1) 10,0 0,0008 0,015 97,9
TIKK-3 : 2,0 0,0101 0,194 74,1
OIRd : 4,0 0,0095 0,182 75,7
Zn- 6,0 0,0089 0,171 77,2
oo 1d 8,0 0,0045 0,086 88,5
(1:3:1) 10,0 0,0036 0,070 90,6
TIKK-3 : 2,0 0,0083 0,160 78,7
O1Rd : 4,0 0,0082 0,157 79,1
Zn- 6,0 0,0064 0,124 83,4
o2 1® 8,0 0,0020 0,038 94,8
(2:2:1) 10,0 0,0010 0,020 97,4
IKHU-3 : 2,0 0,0081 0,156 79,2
OIDd : 4,0 0,0077 0,148 80,3
Zn- 6,0 0,0058 0,112 85,1
o3 /1® 8,0 0,0018 0,034 95,5
3:2:1) 10,0 0,0009 0,017 97,7

MaKCHUMaJIbHOTO 3ammTHOro 3¢dexrta — 97,9 %, yro
00yCIIOBJICHO YBENMYCHHEM AaMMOHHEBBIX IICHTPOB,
MIPOYHOCTBIO KOMIUIEKCOHAaTOB Ha ocHoBe OJAD wu
MPUCYTCTBUEM NPOYHOH cBsizu MeTwi-a3oT B IIKU-3, B
pe3ysbTaTe 4ero oOpa3yloTcs MPOYHBIC 3AIIUTHBIE CIOH
Ha MOBEPXHOCTH METaJIa, 0/IBEPraeMOro KOPpO3HH.
Wurubupyromniyie cBOMCTBA MOTYISHHONH KOMITO3UIIHA
WHTUOWTOPOB KOPPO3UHM HccienoBaHbl B Bomax [IT1]]

Ta6bnuua 3
WUHrnbupyrowme cBomncTBa KOMNO3nLMMU
Ha ocHoBe MKU-3 n Zn-030d
Bpe- Jo3a C"l:) eTneHs;ﬂ COIE(T); Cre-
M5 HHrnoum- MHIH- MaCCIl)ﬂ lfoppo- neHb
(;m,:i- TOp 6uT(/)lpa, Cop snm, ii:u.l;-
a, g g g/mlh s /0
Bes - 0,0368 0,866 o
MHTHOH-
Topa
1 TIKH- 1,0 0,0023 0,054 93,8
3:01D®
. Zn-
o5 2,0 0,0017 0,040 95,4
2:1:2)
Bes - 0,0611 0,890 -
HMHTHOH-
Topa
0,5 0,0041 0,061 92,9
b [KU-
FOLE Mo 0,0040 0,060 93,1
oo 1o
(3:1:2) 2,0 0,0030 0,044 94,9
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K=
0,187 HOH KOppo3uH Inpu MuHepanuzauuu Boxasl 0,5-2,0 g/l.
< 0,16 Hccnenyemple KOMIO3MIMHM 3(QQPEKTUBHO HHTUOUPYIOT
E 0,144 HE TOJBKO OOMIyI0, HO M TOYEUHYIO KOPPO3HUIO, KOTOpast
s o124 BO3HHKAET, IMIABHBIM 00pa3oM, B 3aIllUTHOM CJIO€ IO Me-
\
§ 0104\ CTaM pas3iMYHBIX AE(PEKTOB (TPEIMH OT BHYTPEHHHX
’ \ v o
& 008 HalpsDKeHUH, MOp, MUKPOBKIIOYEHMH, BBIXOIA Ha II0-
’ . v}
g 0.06 - BEPXHOCTb I'PAHUL 3EPEH, TUCIOKAHUIL U T. I1.).
g el IMoxTBepkIeHHEe MEXaHW3Ma WHIMOUPOBAHHSA KOPPO-
S 004 o - S
S 002 DARRnE S SN 3WM 33 CYET CO3MAHMsI 3aLIMTHON IUIEHKH HA MOBEPXHO-
e cTH MerTajuia 000CHOBaHO pe3ynbTaTtamH,
o npencraBieHHBIMH  Ha puc. 1. Ilpu  gobaBieHun

0 30 60 90 120 150 180 210 240

. koMmmo3uiuu Ha ocHoBe [IKM-3 u Zn-OD]1® cHuxeHnue
MpodomxumensHocms, min

BEJIMYUHBI KOPPO3HUHU MPOUCXOOUT IOCTEIIEHHO U JOCTH-
Puc. 1. 3aBucuMmMocTb BeNMYMHbI CKOPOCTU KOpPpPO3UU OT raeT MUHHMAJTBHOTO 3HAUYCHHMS MOCIE SKCIIO3HIHH B Te-
NPOAOINKUTENBLHOCTU NpoLecca

yenue 2...4 h.

Taxum 06p2130M, HCCJIcJOBaHa peaKusad KOHACHCAIUU

CeBepHplii  YpTaOynok,  OTIHYAOIIUXCA  0CO0OM KPOTOHOBOTO albeTuaa (KpOTOHOBOH (ppakimm) ¢ aMMu-
xéctkocthro  505,0  mg-3kB/l, ¢ comep)kaHueM aKOM B IIPUCYTCTBHU PACTBOPHUTENS (METAHOII, CHBYIITHOE
MEXaHWYeCKUX TNpHuMeceld U cyiabduaa Boaopoja: MAaclio ¥ JIp.), U3y4eHBl 3aKOHOMEPHOCTH CTaOMIBHOCTH
CKOPOCTb KOPPO3HHU OIpPENesIM Ha HU3KOYTIEPOJUCTON MIOJTYICHHOTO aMHUHOCTIHPTA, YCTaHOBJICHEI
CTalld  Mapkh mpodyHoctd J|  mpu  KOMHATHOM CHUHEPTUTHYCCKUEC MIPUMYIIECTBA KOMIIO3HUIHH
TeMIepaType, pe3yJibTaThl KOTOPOW MPUBEACHBI B TaOJ. aMHHOKPOTOHOJIA c opranogocgoHaTamu npu
3. Tonyuennsrii mpoaykt — IIKU-3:02P:Zn-O21d WCTIOb30BAHUM TIOJYYEHHBIX MPOAYKTOB B KadecTBe
(2:1:2) addhexTUBHO 3amMIIAET CTadb OT CEPOBOAOPOJI- WHTHOUTOPOB KOPPO3UH.
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EaS"S 5

Ushbu magolada maiematik modellashtirishning oltintarkib rudali flotasiya jarayonida yangi hisoblashi tavsiya etiladi. Flotatsiya jarayonini
matematik modelni tuzishda flotatsiyalanayotgan suyuq modda ichidan o ‘tib borayotgan gaz fazasining pufakchalariga kerakli komponentni yaxshiroq
ortishi uchun massa almashinish jarayoniga o ‘xshagan hisoblash usuli taklif qilindi. Bu usulda suyuqlikdagi mahsulotning konsentratsiyasiga mos
keladigan gaz pufakchalaridagi yopishib qolgan komponentning konsentratsiyasini muvozanat usuli va usulga mos muvozanat ko ‘rsatkichlarini
belgilash mumkin bo‘ldi. Shu orqali massa almashinish tenglamasi tuzildi. Qilingan ish flotatsiya jarayonini matematik modeli asosida amaliy
dasturiy paketlari orqali kompyuter modelini tuzish imkonini berdi. Tajribalarning o ‘tkazilishi natijasida identifikatsiyalashgan kompyuter modeli
orqali flotatsiya jarayonining barcha kirish va chiqish parametrlarini topilib, o ‘tish chizig ‘i topildi.

Taynch iboralar: flotatsiya, apparat, kompyuter, model, parametr, jarayon, analitik — exsperimental, adekvatlik, modellashtirish. konsentratsiya,
dastur, paket.

In this article, an innovation in mathematical modeling and calculation of the flotation process of gold-bearing ores is considered. In mathematical
modeling of the flotation process, a new approach is used, which consists in the fact that the process between the liquid and gas phases is considered
as a mass-exchange process. To determine the nature of the interphase effect, we introduce the concept of the mass transfer coefficient and the concept
of the equilibrium concentration of valuable components. It is determined on the basis of the actual value of valuable components in the gas phase.

The coefficient of mass transfer depends on the hydrodynamics of the bubbling layer, the properties of binders, the nature of the gas phase, the physico
-chemical phases, etc. The sequence of construction of a computer model of the flotation process and the determination of an adequate mass-transfer

coefficient are given.

Key word: flotation, apparatus, computer, model, parameter, process, analytical-experimental, adequacy, modeling, program, package.

[IpakTrdecku BO BCeX OTPACIAX HAYKH MOCTPOCHUE U
WCIIONE30BAaHUE MOJICNCH SBIACTCS MOIIHBIM OpyIHEM
uccinenoBanuil. IIpu MaremMaTHu4ecKOM MOAEIUPOBAHUU
npouecca (GJIOTAlMU HCHONB30BaH HOBBIA IIOIXOJ, 3a-
KIIIOYAIOUIUiiCs B TOM, 4TO INPOLECC MEXKIY KUIKOU U
ra3oBoil (hazaMH PacCMOTPEH Kak Obl MacCOOOMCHHBIM
mpoueccom [1].

Jns ompeneneHusi Xxapaktepa MexX(aszHOTO BO3CH-
CTBHSI HAMH BBOJHTCS IMOHATHE O Ko3(dduimente mac-
CaoTAayn. 31eCh MOKHO BBECTH IOHATHE O PaBHOBECHOM
KOHIICHTPAIH [IEHHBIX KOMITOHeHTOB. OHa OIpeeIsieT-
Csl HA OCHOBE JICHCTBUTEIHHOTO 3HAYCHUS IICHHBIX KOM-
TIOHEHTOB B ra3oBoii (daze. Koapdumment maccaotnaun
3aBHCHT OT THIAPOJWHAMHUKH 0apOOTaXHOTO CJOoS,
CBOMCTB CBS3YIOIIMX BEIECTB, XapaKTepa razoBoi (a3el,
¢usnko-xuMHuYecKux (a3 u ap.

Torma, mpu pacuere mnpouecca (IIOTAlMU, MOKHO
BOCTIOJIB30BAaThCA KIIACCHYECKMM MaTeMaTHUECKHUM OITH-
canueM Maccorepernayd. OH pacCcUUTBIBaeTCsS 4epe3 Ko-
3¢ GUIIEHT MaccoOTAaYd IIEHHOTO KOMITOHEHTa (Av)
MYJIBIBI B ra30ByIO (a3y, B BUJE:

aM
— = Av*V *(x —x*
o ( ) (1)

3nech:

M — macca IIEHHOTO KOMIIOHEHTa, Iepexo-
JUIIIETO M3 MyJbIIbl B Ta30BYi0 a3y,

V — obvem OapOoTakHOW 30HBI (UIOTAIH-
OHHOTO anmnapara,

X, X - II0Ka3aTelr MaccoBOH JeHCTBUTEb-
HOM W paBHOBECHOH KOHLEHTPALMH LIEHHOTO Y
KOMITOHEHTa B ITyJIbIIE.

[Tpn mocTpoeHNH KOMIBIOTEPHOH MOJENIH
6apOoTaskHOTO Ky0Oa (JIoTallMOHHOTO ammapara
OCYILIECTBJICH MHOTOCTYIIEHYATBII CHCTEMHBII

Constant 13

H

Constant 8

ananuz [1]. bapOotaxHbeli Ky0 NHpUHAT 3a Step Input 3
OCHOBHYIO cucTeMy. Ha 0aze KOMIbIOTEpHOM

MOJIEI OH TPEACTaBICH B CIIEAYIOIIEM BHUE
HeusBecTHOTO smuka (Puc. 1), KOTOPBIM HA  Constant 11

OCHOBE CHCTEMHOTO aHaJIN3a PaCKPbIBAETCSI.
Ilpy npoTekaHMu OCHOBHOTO

]

MYy3bIPbKH BO31yXa, KOTOPbIE MO Mepe MepeBHKECHUS
BBEPX 3a0MParOT YaCTHIIBI IIECHHOI'O KOMIIOHEHTa. BBepxy
KOJIMYECTBO  MY3BIPHKOB ~ BO3AyXa C  IIGHHBIM
KOMITOHCHTOM yBEIWYMBACTCS; HACHICHHBIH BO3IyX
BEIXOTUT U3 0apOOTakHOTO KyOa depe3 IMEHHBIA CIIOW.
CremeHp HACBHIIIEHWA BO3AyXa TAKXKE 3aBHCHUT OT
CBOHCTB KOMIOHEHTOB M KadecTBa pEarcHTOB: YeM
MEHBIIIE JUaMeTp Iy3bIpbKa BO31yXa, T€M Jydlle OH
UCIIONIb3YETCsI, C TOUKU 3PEHHs THAPOJANHAMUKH KHIKAs
dbaza MOJIBEPraeTcst JIOCTATOYHO HOJIHOMY
MepeMEIINBaHUI0 U U3 0apOaTa)XHOTO Kyba BBIXOAWUT C
OIIPEJECIICHHON KOHEYHOU KOHIIEHTpalueil.

BxomupiMu mapamerpaMu 00BeKTa — 0apOOTa’KHOTO
Ky0a — Ha BBIOpaHHOM OCHOBHOM YPOBHE MEpapXHu CUH-
TaroTCs:

— pacxoj CyCIIeH3MH, KOTOPbIM BKJIIOYaeT B ce0s Ma-
Tepuan (M3MeNbUCHHAs py/Ja), CBS3YIOIIME BEIIECTBa,
BOJLY;

— TeMmIeparypa BoJbl (Kak IpaBHIIO, NPOIECC MPOBO-
JIUTCS] B OOBIYHBIX YCIIOBHSIX, KOT/Ia M3MEHEHUE TeMIIepa-
TYpBI HE OKa3bIBACT CYIIECTBEHHOTIO BIIUSIHN);

— KOHIIEHTPALUSI BOJIBI;

— pa3mepsl 1 popma Ky6a;

— pacxo BO31yxa;

— TemIiepaTypa Bo3/yxa, MpOLEcC TaKkKe MPOBOIUTCS
B OOBIYHBIX YCJIOBHSX, KOTJa U3MEHEHHE TEeMIEepaTypbl

Xo
1 pl ]
Yg Scope 3
Qg
) [
6o Scope 1

Subsystem

pouecca Puc. 1. OCHOBHbIe BXOAHbIE U BbIXOAHbIe NapaMeTpbl 6ap6oTaxHoro Kyba

(oraruu B 6apOOTaXKHBIN KyO CHH3Y BBOJASATCS noTaLMOHHOro annapara
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|
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((UE)*lu(2)-u(@))+@vvar(u(t)u())))(vVa'rog)

Scope 3

Fcn2

Mux 1

Constant 8

Puc. 2. KomnbloTepHas Mofenb npouecca B KBasucroe razoBou ¢pasbl 06beKTa ogHOCTyneH4YaTon dprnotaumm

BO37yXa HE OKa3bIBACT CYIIECTBCHHOTO BIIMSHUS,

— KOHIICHTPAIIHS BEIIECCTB B BO3IyXE.

Hccnenyemblit 0apOoTaxHbIH KyO 001agacT ciaeayro-
IMUMH BBIXOJHBIMU IMapaMETpaMu:

— Macca OCTaBLICHCS )KUAKOCTH M3 00BEKTa WIIM pac-
X0/ TiepepabOTaHHON JKHJIKOCTH MPU HEMPEPHIBHOM pe-
KHME;

— pacxoj Bo3ayxa u3 6apOOTakHOTO Ky0a;

— KOHIICHTpAIIHS MOJIC3HBIX BemlecTB B 6apOoTaKHOM
BO3/yX€, IOCTYNAIOIIUX B CJIIOH TICHEI.

Omnpenensis BXOAHBIC W BBIXOIHBIC TTAPaMETPhl OCHOB-
HOTO OOBEKTa, MOXXHO IPOAHATH3UPOBATH CUCTEMY H
IpoIiece, YIYYIINTh e¢ paboTy W CO3/1aTh YCIOBHS IS
my4ieit paboTel 6apOoTakHOTO Kyda.

IIpoanamm3upyeM B3aUMOCBS3b IapameTpoB OapOo-
Ta)XXHOTO Ky0a C UCIOJIb30BAaHHEM METOJ/Ia MHOTOCTYIICH-
4aToro CHUCTEMHOro aHainu3a. OmnpenenuM KBa3uCIOW B
9TOM 3j1eMeHTe. Ha camoM zere, clioeB Kak TaKOBBIX HET,
HO MOXHO HPHUHATH, YTO 0apOOTakKHBIH Ky0 COCTOHT U3
MHOXECTBA MBICJICHHBIX CJIOCB, Ka)KHBIﬁ U3 KOTOPBIX
MMEeT CBOW BXOJHBIC M BBEIXOJHBIC TapameTpsl. Cremyer
3aMETHUTh, YTO THAPOIWHAMHYECKAS CTPYKTypa HMOTOKOB
XHUIKOH (asbl B (UIOTAIIMOHHOM armapare UMeeT CTPYK-
Typy, OJIM3KYI0O MOJAENH WJEaJIbHOTO IEePEeMENIMBAHMS.
OmpenensieM BXOJHBIE NapaMeTpbl (pacxoll >KUAKOCTH,
KOHIICHTpausA TOJIE3HBIX KOMIIOHCHTOB B JXHJIKOCTH,
pacxoa BO3ayxXa M KOHICHTpAIUA IMOJIC3HBIX KOMIIOHCH-
TOB B BO3/[yX€; TEMIIepaTypa BO3yXa) U BEIXOJHBIC Hapa-
METPHBI JJIA KaXXI0T0 KBa3nUCJI04.

Kaxnaplii KBa3uciIol COCTOUT M3 [IBYX DJIEMEHTOB:
JKUJKas ¥ ra3oBas ¢asa.

BxozaHble mapameTpbl )KUAKOH (a3bl: HaualbHas KOH-
LEHTpalys Marepualia, Macca M pacxo]] KUJIKOH (a3bl B
JaHHOM cJioe. BhIXoaHble mapaMmeTpsl >KHIKOW (a3bl —
9TO Macca JXUJIKOCTH, COJIepKaHHE MOJIE3HBIX KOMIIOHEH-
TOB B XUJIKOH (aze.

BxoaHpIMH mapameTpamMu Ta3oBOM (asbl SIBISIOTCS:
pacxop rasa, cozep)kaHue KOMIIOHEHTOB B rase. Brixox-
HBIMH NIEPEMEHHBIMH BBICTYIIAIOT: PAcXOJ ra3a M Copaep-
JKaHWe KOMIIOHCHTOB B BBIXOJAIIEM K3 0apOOTa)kKHOTO
cJ1os rasa.

Jlst razoBO# (pas3wl, yUUTHIBAS, YTO TIEPEXOTHON TPO-
1ece, T.e. MacCooOMEH MEeXTy )KUAKOH 1 ra3oBoii aszamu
XapakTepusyercss ypaBHeHHeM Maccomnepenauu (1), co-
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CTaBIICHO ypaBHEHHE MaTepHANBFHOTO OanaHca B TaKOM
BHJIE:

((Qg *u(3) * (u(2) -u(4))) +(Av *Va * (u(1) -u(2)))/
/{ Va *rog * u(3)) 2)

Torma mporecc B ra3oBoil (hase B BHIOpAHHOM KBa-
3MCII0E MMEET KOMIIBIOTEPHYIO MOJIENb B BUAE H300pa-
JKEHHOM Ha pHuc. 2.

Kak BuaHO U3 puc. 2, B KOMIBIOTEPHYIO MOJAENIb BXO-
JIIT: pacXoj BO3IyXa, COJEp)KaHWEe WM KOHLEHTPALHS
BEIIECTB B )KUAKOH (ha3e, KOHIICHTPAIHS BEIIECTB B Ta30-
BOil (aze, KodPPHUIMEHTEI MaccoOOMEHa M HavaibHAS
KOHLIEHTPAIHS Ta30BOi (ha3bl.

O6'I)C,E[I/IHI/IB KOMIIBIOTEPHBIC MOACIN OTACIbHBIX KBa-
3M00BEKTOB 0apOOTaXHOTO Ky0a, T.e. MaTEeMaTHYECKUX
MoJieJiell KBa3UCIIOEB, MOJYYUM KOMIBIOTEPHYIO MO
no rasoBoil (aze OGapOoTakHOro Kyda (IIOTAIIOHHOTO
anmnapara.

KommbroTepHas MoJienb COCTOUT U3 0Ji0ka (QyHKIIHO-
HaJIbHOTO WM3MEHEHHUsS I1apaMeTpPOB B MaTeMaTHYEeCKOM
OIIMCAHUM TI0 XHUIKOH (aze. B koMIbIoTepHYI0 MOJEND,
COOpaHHYI0O M3 DJEMEHTOB NPHUKIAJHOW IPOrpaMMBbI
Matlab, mocrymaer curHall 0 3HaYE€HHSX KOHLEHTPAIMH
LIEHHBIX KOMITOHEHTOB B ra30Boi (hase, HaYaJIbHOM KOH-
[EHTPAllMd TIEHHBIX KOMIIOHEHTOB B Ta30BOH (hase,
HavyaJIbHON KOHIICHTpAalIu HEHHBIX KOMIIOHCHTOB, BXO-
JAIIUX B KUIKYIO (pa3y, 1 O KOHOCHTPAIU HEHHBIX KOM-
MTOHEHTOB B JXUIKOH (aze 6apOoTakHoro Kyda. Croma xe
MOCTYMAEeT CUTHAM O pacxo/ie )UKo ¢a3bl. B dhyHKIIHO-
HaJIbHOM OJIOKE Ha OCHOBE 3HA4YEHHWU BXOJHBIX MapameT-
POB KOMITOHEHTOB BBIYHCIISIFOTCSI 3HAYCHUS! KOHIIEHTpA-
LM IIEHHBIX KOMIIOHEHTOB B JKHJIKOH da3e.

Kunkast ¢aza B KaxJIOM KBa3uCIOEe HMEET oOmme
nokasatenu. B ky0e ¢uiotaiimoHHOTrO arnmapara npoucxo-
JIIT TIOYTH WJCAIbHOE NEepEeMEIINBaHNE JKUIKOCTH, TPH
KOTOPOM KOHLIEHTpAIMs LEHHOTO KOMIIOHEHTa BO BCEX
TOYKaXx armapara OyaeT OANHAKOBO.

ITosToMy gt kuakoid  ¢a3bl W3 YpaBHEHHSA
MaccooOMEHa ONpPENENeHO YPAaBHEHHWE KOHLEHTPAILNH
LICHHBIX KOMIIOHCHTOB B JKHJKOM (hase.

GCIXCI - GQX = Gg:t‘ - Gg j‘@ (4)



-

M&4 ‘
b
(U @2)*@(1)-u(5))+H(3)*u(4))u(3) - i I u
x1 GO
Xo
-

Puc. 3. KomnbloTepHaa moaenb npouecca B Xxuakon ¢ase o6bekTa ogHocTyneH4aTon dnotaumm

1
T Gy(=Ggy + Gyy, +GyX,)

X %)

PaspaboTaH 0J0K, pacCUMTHIBAIOIINI KOHLCHTPALUIO
[ICHHBIX KOMIIOHEHTOB B XHIKOH (paze B OapOoTakHOM
Ky0e (puc. 3)

B Ty Mozenb MomaroTcsi CUTHAJIBI 0 MapaMeTpax: pac-
XOJl BO3yXa B allapar, KOHIEHTpaus HEHHBIX KOMIIO-
HEHTOB BO BXOJSILEM BO3AYXE, PACXOJ CYCIICH3MH WU
MyJbIB B 0ap00TaXXHOM KyOe, HauanbHas KOHIIEHTpaLus
LIEHHBIX KOMIIOHEHTOB B XuaKo# daze. 13 moxenn omnpe-
JISITSIFOTCSL 3HAYCHHs BBIXOJHOW KOHIIGHTPALUK L[EHHOTO
KOMITOHEHTA B )KHJIKOH (ase.

Ha ocHoBe Mojierieii ra30Bo# U KHAKOH (a3 moryueHa
KOMITBIOTEpHAsT MOJIENb 0apOOTaXXHOTO Kyba (hoTannoH-
Horo ammapara (puc. 4).

B 3Ty KOMIIBIOTEPHYIO MOJEb MOAAIOTCS CUTHAJBL O
BXOJIHBIX ITapaMeTpax: pacxoJ BO3[yXa B ammapare, KOH-
LEHTPALHs LEHHBIX KOMIOHEHTOB B IOCTYIAIOIIEM BO3-
JyXe, pacxoi MyJibnbl B 6apOoTaKHOM KyOe, HadallbHas

KOHIICHTPAllUsl [IEHHBIX KOMIIOHCHTOB B JKHIKOW (hase.
s pacdera mporiecca Ha KOMITBIOTEPHOW Monend ¢op-
MaJM30BaHO KOMIIBIOTEPHOE IpeICTaBICHHE HAa4YalbHBIX
YCJIOBHIA.

ITo Momenu pacueTHBIM MyTEM OMPEENSIOTCS 3HAUE-
HHS KOHIICHTPAIMsl KOMIIOHEHTOB B JKUJIKOM (haze. B Gio-
Kax MOJENH PACCUUTHIBAIOTCS H3MEHEHHUS BBIXOJHON
KOHIICHTPAIHSI [ICHHBIX KOMIIOHCHTOB KaK B YKHJKOH, TaK
1 Ta30Bo (a3ax. Taxke Ha OCHOBE aHATUTHYCCKOH MO-
JIeTi ¢ HaHeCEHHEM BO3MYIICHHUS OMpEICNICHBl M3MEHe-
HUS BBIXOJHOTO ITapaMeTpa B BUAE KPUBOI MEPEXOTHOTO
mporiecca.

Ha rpaduxke (puc. 4) moka3aHbl KpUBBIE ITEPEXOTHOTO
mporiecca Mo KUAKOH U razoBoit (hazam. Kak BUIHO, KOH-
HEHTpaIHUs B XKUAKOH (haze OyaeT YMEHBIIATHCS OT CBOE-
ro0 HavaJbHOTO 3HAYEHHS 10 OIpEIeICHHONH YCTaHOBUB-
mieicss BEIMYWHBI, MPUOIMKASICh K YBEIUUHUBAIOIIEHCS
PaBHOBECHOW KOHLIEHTPALIUY.

AHaJIUTHYECKH TONyuYeHHAsh KOMIBIOTEpPHAsT MOJEIb
TaKkKe TIOKAKET BEPOSITHOCTh Tepexoja OObeKTa OoT

Uy u(tuE)uE)ru@)u@)

x1

T e

o

Y1

GO

]

. 4

v

Xo

Mux1 -
Display
P 0
L L i Bf ] ] Display3
i it afit] |. P ait T P ait _*.
X
I} F Qg [ | Qg P1ag P1ag ™
ubs/s{e P bgjge WYl q’/dnm ||hq}/dam ||hq}/dam ||hq]/dnm7
Scope3
>

F

<
M u-x2

Puc. 4. KomnbroTepHasi Mogenb O4HOCTYNeHYaToro npouecca ¢riotauum Ha ocHoBe npuknagHon nporpammel MATLAB
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e ILMIY-LABORATORIYA IZLANISHLARI

HAYYHO-JIABOPATOPHBIE U3BICKAHUA

ob1_1yomk240817

x 107 flotatsiya_10_F16
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| 0.8
5 0.7
4 0.6
0.5
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Puc. 5. Kpusbie nepexogHoro npouecca no Puc. 6. MepexoaHoit npouecc cdnoTtaunm pyabl Ha UAEHTUULUPOBAHHO! MO-

XKMUAKOW U rasoBon dazam

HAYaIIbHOTO COCTOSHHS K KOHEYHOMY CTaOHIBHOMY CO-
CTOSIHUIO. B pe3ynbrare HCCIE0BaHUS MOSBUIACH BO3-
MOJKHOCTh BBITIOJTHUTh MaTEMAaTUUYECKHAE PACUCTHI TYCKO-
BBIX XapaKTEPUCTHK, U OCYIICCTBUTh CPABHECHHUE pacIipe-
JIeTICHUs] BEPOSITHOCTH TEPEXOJHOro Ipoliecca Ha UJeH-
TUQUIMPOBAHHON MOJENU Tpolecca ASHCTBYIONIETO ar-
napara iotanun. COOTBETCTBYIOIINE BEPOSTHOCTH €ro
nepexojia U3 OJJHOTO COCTOSIHHUSI B IPYroe U pacrpejese-
HHE BEPOSITHOCTH 110 BPEMEHH OMPEJIEIEHbI YKCIIEPUMEH-
TAJIbHO U Ha WIACHTHU(OUIMPOBAHHON (DU3UUECKON MOenn
o0BekTa (puc. 6).

AJIeKBATHOCTh MOJICIH OIPEACNSIACh CpPaBHEHHEM
pacrpeieneHuii BEPOSITHOCTH Tepexoia (I0TAlHOHHOTO
nporecca OT OJJHOTO COCTOSIHUS K JIPYrOMYy [0 BPEMEHH.
CoriacoBaHHOCTb PE3yJIbTATOB PAaCCMOTPEHA Ha OCHOBE
pe3ynbTaToB HccienoBanuii Koamoroposa u ero kpure-
pHEB.

Hcxogst U3 9TOTO0, ¥ CpaBHMBAs paclpeieleHle Bepo-
SITHOCTH MEPEeX0/ia OT HAYaJbHOIO 3HAYCHUS MPOoIecca K
3HAYCHHUIO CTAOMIM3alMK KOHIICHTPAI[MKM [IEHHOIO KOM-

1,1366

Aenv aencTByroLero annaparta cdonortauum

MIOHEHTA IOJYYeHHOT0 TOCPEICTBOM SKCIEPHMEHTOB Ha
AQHAJMTHYECKOH KOMITBIOTEPHON MOJIENU U Ha UACHTH(U-
LUPOBAHHOW MOJICINIH, OTPEEJICHAa COTJIACOBAaHHOCTH pe-
3yJbTaTOB. J[JI1 3TOTO B aHAIMTHYECKOH KOMITBIOTEPHOH
MOJIENTH TIPOBOAMIINCH SKCIIEPUMEHTHl Ha Pa3HBIX BEIH-
YMHAX 3HAYCHHUA KO3 PHUIHEHTa MaccooTaauu (puc. 7), u
HX Pe3yNIbTaThl CPAaBHUBAINCH CO 3HAYECHUSIMU HJICHTH-
(unmpoBanHON Moaenu (puc. 6).

PesynbraThl mpuBeneHbI Ha puc. 8.

Ha puc. 7 npuBeneHsl pe3yiabTaTbl CPaBHEHUS! CPEJ-
HEKBaJJPaTHYHOTO OTKJIOHEHHS PacueTOB pacIpellelieHHs
BEPOSITHOCTH IO BPEMEHH IEPEXOJHOro Ipolecca, BbI-
MIOJIHEHHBIE 110 AHAIUTUYECKOM KOMIIBIOTEPHOM MOJEIH,
C OKCIEpUMEHTAIBHBIMK [AHHBIMH, MOJYYEHHbIMH Ha
WACHTHYHOH (u3nueckol Monenu mpouecca (roTamun
30JI0TOCOJIEPXKANINX Py B OapOOTakHOM KyOe (uioTanu-
OHHOW MAaIlIUHBI.

PesynpraThl mokaszanu, 4To HamboJee NpHEMIIEMYIO
CTENeHb aJIeKBAaTHOCTH 0OO0ecreunBaeT KOMIIBIOTEpHAs
MoJIeNb ¢ koddurmenToM Maccorepenauu 0,03.

1,1366

1366 1,1366

|
IEEEEEEEEEEEEEEEEEEEE)

BpeMs.

IEEEEEK]

Bpems

a: k=0.01 0: k=0.02

I EEEEEEEEEEKKER.]

(EEREEEEEEEEEEEXE]

BpeMs

[
[(EEEEEEEEEEEEEEEREEE] REXE]
BpeMs.

B: k=0.03 r: k=0.04

Puc. 7. NepexoagHble npouecchl hnoTaumm pyabl N0 aHaNnMTUM4eCKOW moaenu npu koadduumeHtax maccoorgaum: a) k=0.01;

6) k=0.02; B) k=0.03; A) k=0.04;
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Puc. 8. CpegHekBagpaTUiHble OTKIIOHEHUA pacnpeferieHUsi BEPOATHOCTEN NepexoaHOoro npouec-
ca B 3aBMCMMOCTU OT Ko3dppmumeHTa maccoobmeHa B 6apboTaxxHOM Kybe
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MPOPEKTOP 10 y4eOHOi LykypoB A.P.,
paGore HaBowniickoro maructp Hagoniickoro
rocy/apcTBeHHOI0 rOPHOIo rocyapcTBeHHOr0

HHCTUTYTA, K.T.H. TOPHOI'0 HHCTUTYTA

Magola chuqur nasoslar foydalanish masalasi ko 'rilgan, uran hamda er osti tanlab eritmaga o'tkazish, ularning ish
sharoitlarini tahlil qilingan. Chuqur nasoslar ishga samaradorligini oshirish va modernizatsiya qilish uchun istiqgbol-
larini oshirish taklif qilingan.

Tayanch iboralar: ishchi g’ildirak, ESN, chuqur nasosi, suv osti nasosi, ishchi kisimlarinig emirilishi, polimer,
zanglamaydigan po’lat.

The article deals with the problem of the exploitation of deep submersible pumps, the conditions of their operation
for underground uranium leaching are analyzed. A method of increasing the efficiency of operation is proposed, and
prospects for the modernization of submersible deep pumps are indicated.

Key words: Working wheel (impeller), electric submersible pump, borehole pump, submersible pump, wear of
working parts, polymeric, stainless (rustproof, rustless, rust-resistant).
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v ILMIY-LABORATORIYA IZLANISHLARI

HAYYHO-JIABOPATOPHBIE U3BICKAHUSA

Puc. 1. U3sHoC Bana npu TpeHUn Ha paboyee Koneco

B mocnenHue mecsATHNIETHS B MHPOBOW IPaKTHKE, B
TOM 4YHCJIEe U B Y30EKHCTaHe, MONYUIIN MIHPOKOE pac-
MPOCTPAHEHUE TEOTEXHOJIOTHYECKUAE CIOCOOBI OOBIYH
MOJIC3HBIX MCKOIIAEMbIX, HMCIOIIUX PSIJi CEPhE3HBIX ITIpe-
HUMYIIECTB TMepeA TPAIUIHOHHBIM M JOPOTOCTOSIIHM
ropHbIM criocobom. Cpear HUX 0C000e MECTO 3aHHMAeT
TE€OTEeXHOJOTHUS (MOJI3EMHOE BBIIIECIAYHBAHIE) METAIIOB
(ypaHa, Mequ, HUKEJIA, XKeJie3a, IMHKA, MO0 IeHa, aJIro-
MUHHSA, 30J0Ta U Jp.) U3 Pyd HA MECTE HX 3aJIeTaHUS B
HeJIpax C MOMOIIbI0 XUMHUUYECKUX PEareHTOB C IOCIEIY-
IomIe mepepaboTKOil Ha MMOBEPXHOCTH MOTYYCHHBIX MPO-
JIYKTHBHBIX PAaCTBOPOB.

ITo cpaBHEHHIO ¢ OOBIYHBIM TOPHBIM CIIOCOOOM HOOHI-
YW pyIBI TOJ3eMHOE BBIIICTAYNBAHIE UMEET CIICTYIOIIIE
MPEeUMYIIEeCTBA!

- 3HAYUTEIHHOEC COKPAIICHUE 00HEMOB FOPHBIX BbI-
pabOTOK, TPAHCIOPTUPOBAHUS PYIbI, €€ 00OranieHus,
JpoOJieHNs1, U3METbUCHUS;

- OTCYTCTBHE HEOOXOIMMOCTH B CTPOUTEILCTBE M
OKCIUTYaTAI[HH XBOCTOXPAHIJIHIIL;

- COXpaHEHHE B HEHAPYIICHHOM COCTOSIHUH 3€MHOM
MOBEPXHOCTH;

- BO3MOJXKHOCTb ITOJTHOW aBTOMATH3AIIMHU TIPOIIECCa;

- KOPEHHOE YJyYIICHHE CaHWTAPHO-TUTHEHMYECKUX
YCIIOBUH TPYAa;

- pe3Koe COKpamieHue 00bEMOB MPOMBIIUIEHHOTO U
IPaKAaHCKOTO CTPOMTENHCTBA, 3HAUYUTEIBHOE COKpallle-
HHE CPOKOB BBOJa B OSKCIUIyaTal[MI0 M OCBOEHHE IIPO-
MBIIIIEHHBIX MOIITHOCTEH;

- CYIIECTBEHHOE YMEHBILICHHE 3arps3HEHUs] OKpY-
JKaroIei cpensl;

- CHIDKCHHE Ce0ECTOMMOCTH IIOJydEHHS] METAlIOB
U TIOBBIIICHUE ITPOU3BOANTEIHHOCTH TPY/Ia.

OT160p mpob pacTBOPOB Ha CONECpP)KAHWE MEXaHHYe-
CKHX TpUMeced (TBepAbIX B3Becel) MPOM3BOIUTCSA C Iie-
JbIO: KOHTPOJIA KAadeCcTBa OYMCTKH PacTBOPOB, ITOJaBae-
MBIX B 3aKa4HbBIC CKBaXHHBI, KOHTPOJS TEXHHYECKOTO
COCTOSIHMSI OTKAUHBIX CKBa)XKUH, KOHTPOJISI YCIOBHUI JKC-
IUTyaTaluy MOrPYKHBIX HACOCOB.

[TpoOb! 0TOMPAIOTCS B OTKAUHBIX CKBRKUHAX U B KOJI-
JIEKTOpE 3aKayHBIX PacTBOPOB (mociie oTcTonHuKa). [le-
PHONYHOCTD ONPOOOBAHUS B CKBOKUHAX ONPEIEIISeTCS
TUIIOM PacTBOPOINOABEMHBIX CPEJCTB. Pe3ynbraTel onpo-
OoBanns momeniaoTcs. B ciaydae, ecim copepaHue
TBEPbBIX B3BECEH B OTKAUMBAEMOM M3 HACOCHOI CKBaXH-
HBl PacTBOpE IIPEBBIINIACT HOPMATHBHOE COJAEPKAaHHUE
(6omee 100 mg/l), ckBakuHa TOJKHA OBITH OCTAHOBJICHA,
Hacoc M3BJIEYEH, BBIICHEHA NPUYUHA IOBBIIIEHHOTO CO-
Jiep)KaHHsl TBEP/ABIX B3BECEH; CIyCK HAacoca B CKBaXKHUHY
JIONYCKAeTCsl MOCJe JHMKBUAALUMM TNPUYUH IOBBIIICHUS
MEXaHWYeCKUX Npumeceil B pactBope. Karteropuuecku
3ampelaercs nojaya B CKBa)XHMHBI pacTBOpa C coJiepika-
HHEM TBepAbIX B3Becei Oonee 20-25 mg/l. Ecnu orcroii-
HUK WK Jpyrue GUIbTPYIOIIUE YCTpoicTBa mocie copo-
IIMM HE 00ECHeYNBalOT OYKMCTKY BO3BPATHBIX PACTBOPOB
JI0 YKa3aHHOTO CO/EPXKaHWsS, OHU JOJDKHBI OBITH IOA-
BEpPrHYThl PEMOHTY WM PEKOHCTpYKUuUU [1].

PexwMHO — OanaHcoBble HaOMIOACHUS, 00pabOTKa UX
pe3yNbTaToB, y4eT OOBEMOB TEXHOJOIMYECKUX PacTBO-
pPOB 1O CKBaXXMHaM, Ojokam u ydactkam [IB, a Taxke
MOOJIOYHBINA yYeT M3BJICUEHHS] MeTajla B pacTBOp W 3a-
TpaT BBIIENAYMBAIONICTO peareHTa OCYIIECTBISFOTCS
THIPOTEOJIOTHIECKON CITy)00H 11exa.

Puc. 2. Qnarpamma konv4ecTBa pacxogyembix paGoumx Konec A 3aMeHbl MU NOBPEXAEeHHbIX
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[leproan4HOCTH THAPOTE€OIOTHIECKUX U THAPOXHUMH-
YecKuX HaOJroleHui Ha pa3nuyHbiX ¢asax 1B ycranas-
JMBAETCA, UCXOAS M3 MHHHUMAIBHOH IPOMOIDKUTEIBHO-
cTH 3TuX (a3 i ceTd ckBaxuH 50X25 m mpu MOIIHO-
CTH TPOXyKTHBHOTO Topr3oHTa 20-30 m, ko3 Purnente
¢mIbTpanuy okoo 5 m/d. M KHCIOTHOCTH 3aKHCIISIOIIe-
TO pacTBOpa OKoJo 3 %, BBIMIENAYUBAONIETO OKoJo 1,5
%, ¢ y4eToM TpeOOBaHMI ONEPaTHBHOTO KOHTPOJS, OT-
YETHOCTH M TNIAHUPOBAHUSL.

ITorpy>xHble HACOCHI UCIOIB3YIOTCS B OCHOBHOM IIPU
MMOJA3EMHOM BBIIICTIaYMBAaHNUU YypaHa. OCHOBHEIMH BHUA-
MU TIOTPY>KHBIX HAacOCOB NPHUMEHSEMBIX Ha BOI03a00p-
HbIX CKBa)XHMHaXx OJ3TO FJ'Iy6I/IHHI>Ie HaCOCbl HEMCIKOIO,
UTAJIBSHCKOTO, TYPELIKOTO M OTEUECTBEHHOTO IPOU3BOJI-
CTBa, ¢ 001Iei 0COOEHHOCTHIO KOHCTPYKIIMN U3TOTOBJICH-
HOTO W3 HepXaBerommel cramu. BeiOop Takmx Hacocos
MIPUMEHSAEMBIX Ha J10OBIY€ B OCHOBHOM OOOCHOBBIBAETCS
XMMHYECKOH arpecCHBHOCTBIO Cpelbl B KOTOPOH HACOC U
sKcITyaTupyercs. KpoMme TOro omeIT MOKa3bIBacT, 4TO
CHIIBHOMY MEXaHWYEeCKOMY M3HOCY IOJBEPTaroTCs JIHA-
MHUUECKHE y3JIbl TIIyOMHHBIX HOTPYXHBIX HAaCOCOB, IpPH-
YHHOW KOTOPBIX SIBJISIETCSl AOCTATOUHOE OOJIBIIOE KOJIH-
4ecTBO a0pa3sMBHBIX MEJIKOANCHEPCHBIX NMpHUMeceil B OT-
KaynBaeMoM pactBope (okojo 40 % 3KCIIyaTHpyeMBIX
CKBOXUH TIPEBBIIIAIOT HOPMY COIEPXKAaHHUS TBEPIABIX
B3Beceil). B ciencTBuu 4ero mpomcxoasT Takue paspy-
IIeHNs KaKk HM3HOC pabodero Kojeca, YIIOTHUTEIbHBIX
TIOJIIIMITHIKOB, CATbHUKOB, Bajla THPaBINYECKON YacTH,
IIJIMIOB U JIPYTHX.

CymecTByeT psJ MHOXECTBa NPUYMH IIPEXKIEeBpe-
MEHHOT'O OTKa3a MOTPYXKHBIX HAacOCOB M3-32 IOBpPEXIE-
HUS pabOYNX OPTaHOB, y3JI0B, KOHCTPYKTHUBHBIX 3JIEMEH-
TOB U T.[. YacTeie 0TKa3bl TOTPYKHBIX HACOCOB YK€ CTa-
JIM MpUIMHAMU MHOT'OYUCJICHHBIX IMOTEPHL B IMPOU3BOAU-
TENHHOCTA U IOBBIIICHUU CE0ECTOMMOCTHU I[O6I)I'-II/I I10-
JIE3HBIX MCKOITAEMBIX T€OTEXHOIOTHIECKUM CIIOCOOOM IO
MIPUYMHE 3aTPATHOM SKIDIyaTallMd Ha IOPOTOCTOSIINE
y3JIbI ¥ KOMIUIEKTYIOIINE HACOCOB, U B 3a4acTylO Ha HO-
BbI€ HACOCHI B 3aMEH MCIOPYEHHBIX. B ciiencTBun vero u
YBEJIMYWINCH ITOBPEMEHHBIE 3aTpaThl Ha OOCIY)KHBaHHE
1 PEMOHT ITOTPY>KHBIX HACOCOB.

Janst moBbimieHns: 3p(EKTUBHOCTH W 3KCIUTyaTalnoH-
HBIX IIapaMETPOB IOrPYKHBIX HACOCOB HMCIIOJIb3YEMBIX
IIPH TEOTEXHOJOTMYECKOH pa3paboTKe MECTOPOKACHUS
MIOJIE3HOTO HMCKOMAeMOro, MPEeXe BCETo TpedyeTcs, cH-

LSS

CTeMaTu3alys NPUYUH OTKA30B M BBISBICHUE BHIOB H3-
HAIIMBAHUS U ITOJIOMKH Pab04NX 3JIEMEHTOB.

TakuMm 00pa3oMm, noBbIIeHNS SPPEKTUBHOCTH U IKC-
IUTyaTalMOHHBIX apaMeTPOB IMOTPYKHBIX HACOCOB HC-
MOJIB3YEMBIX TP TE€OTEXHOJIOTHYECKOH pa3paboTke Me-
CTOPOXJICHHsI TIOJIE€3HOTO HCKONMAEMOro SIBISETCS aKTy-
aJbHOM 3aJa4ei.

MHOrosieTHUNA 3KCIJIyaTallMOHHBIA OMBIT IOKas3all,
YTO B HACOCaX C IOJMMEPHBIMH PaOOYMMH KOJIECAMHU
W3HOC Basla M3-3a TPEHHs pabodero Koieca Ha Ball Mpak-
THYECKH HE ITPOUCXOAUT. YTO CYIIECTBEHHO CKa3bIBACTCS
B TIEPBYIO Ouepe/lb Ha SKOHOMHUIO PAacXo/0B Ha 3aMEHY
BAJIOB I'TyOMHHBIX HACOCOB WM HX peMoHTe. Kpome Toro
CTOMMOCTh TIOJMMEPHBIX pabOdMX KOJieC Ha MHOTO Jie-
IIEBJIe YeM paboure Koyieca BBINOJIHEHHBIC U3 HepiKaBe-
IOLLEH CTallu.

Ilo peanmpHBIM cperHE — CTaTUCTHYECKMM IIOKa3are-
JSIM OJHOTO M3 YYacTKOB I'€OTEXHOJOTMYECKOW T0OBIYU
ypaHa METOJOM IOJ3€MHOI0 BBIIIEIAYUBAHUSI M3 3KC-
IUTyaTUpYeMBIX HacocoB okoio 10 % HaxomsaTcs B pe-
MOHTHOM cocTosiHuM, 1,4 % B pe3epBe, U, KpOME TOTrO
€XEHEeIEIbHO Ha PEMOHT oTipasiisitores oT 0,6 % 1o 2 %
HacocoB. [IpuMeHnsieMble HacOChl ITyOHHHBIE TTOTPY>KHbIC
MHOTOCTYIIEHYaTOT0 HCIOJIHEHUsI — oT 17 no 44 cryne-
Hell. 70 % HAacoCOB BBIXOJAAT U3 CTPOS MO IPUYMHE H3HO-
ca JieTanei rupaBIMuecKON JacTH.

[Toncuer exxeHeneIbHOTO KOJMYECTBAa pabodnx Kojiec
HEOOXO/IMMBIX Ha 3aMEHY JaeT HaM CIIeyIOUINiH rpaduk:

Ilo mepBoOHa4anbHBIM AHHBIM MOXKHO CHEJNATh BHI-
BOJI, YTO 3aMEHA HEPKaBeIOIMX pabouux Koec MOrpyx-
HBIX TTyOMHHBIX HAcOCOB Ha pabodue KoJyieca MoJiuMep-
HOTO WCIOJIHEHHS JaeT PsiJi MPEUMYIIECTB, Kak: Jelle-
BU3HA JIeTalell 1 MaTepHana, IMPakKTHYeCcKOe OTCYTCTBHE
M3HOCa TPEHHs Basia 0 pabouee KOJeco, yCTpaHeHHE Mpo-
OyeMBbI 3aMEHBI Bajla BMECTE C PabO4YMMH KOJIECaMH, Me-
XaHH4YecKasl 0€30MacHOCTh CTPYKEK N3HOIIEHHBIX YacTei
(B ciryyae M3HOCaA TOJIMMEPHOro pabouero kojeca) K BO-
nooTnuBHOU cucteme. CyYIIECTBEHHBIMH HEIOCTaTKaMH
SBISIFOTCA 00Jiee KOPOTKHI CPOK CiyX OBl pabodmx Ko-
Jiec, U yBENMUYEHHE 3aTpaT BPEMEHH Ha OOCITy>XKUBaHHE
Hacoca.

B cpaBHeHHMH ¢ TIpeMMyIIeCTBAMH HEIOCTATKH MAaJbl,
U B 00IIIEM UTOTe METOJ MOKHO CUECTh PEHTAOCIBHBIM U
IPHUEMIIEMBIM, KOTOPOE JaeT MOYBY Ha JalbHEHIIee HC-
ClJIeIoBaHUE NPOOIICMBI.
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UCCINEOOBAHUE TEMITOPU3INYECKUX NMPOLIECCOB
NPU CO3AAHUU METANTIUYECKUX CITOUCTBIX
KOMMNo3nuumn

1B

Magola metall-ish va boshqa turli vositalari uchun qatlamlik metall tarkibi hamda gazlanadigan modellari
hagqida tanlash ishlab chiqarish uchun texnologik asoslarini yaratish tasvirlaydi. Olingan metall quyuv turi tarkibiy
po'lat, instrumental o'rtasida bog'liqlik bo'lgan ishchi joylashtiring va tarkibiy steels respublikasi tashlash tarkibi
qatlamlik. Qo'shilish metall shakllantirish mexanizmi tarkibi qatlamlik.

Tayanch iboralar: matematik model, issiqlik jarayonlari, metall gatlamlik tarkibi, suyuq metall, diffratsionliusul,
maydoni.

Hopxynxaes @.P.
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The article deals with the creation of the technological basis for the production of metal laminate compositions
for various metalworking and other tools by casting gasified models. A metallic layered composition, such as a foundry
structural steel is obtained, the working insert of which is a connection between the tool and foundry structural steels.
Microstructural studies of metallic layered compositions with a solid working element made of non-heat-resistant tool
steel have been carried out. A mechanism has been developed for the formation of a compound of metallic layered
compositions.

Key words: mathematical model, thermophysical processes, metallic layered composition, liquid metal,
diffraction method, disordered zone.

B HACTOAIIEC BPEMA BaXHOC 3HAYCHHUE MMECT IMOBBI- TCXHOJIOTHYCCKHNX OCHOB TepMI/IquKOf/’I O6pa6OTKI/I,

IeHNe 3KOHOMUYEeCKON 3()(PEeKTUBHOCTH OTpacieil 3Ko-
HOMHKHU T10 CO3JaHUIO0 HOBOT'O COCTaBa IMPOU3BOJUMBIX
MaTepuanioB; 3Q(QEeKTHBHOE U HSKOHOMHYECKOE COBEp-
LIEHCTBOBAHME TEXHOJIOTUH MOJIY4YeHUs] W3JEIUH MeTo-
JIOM JIMTBbS MMEET Ba)XKHOE 3HAYCHHME IS ITOBBIIICHHUS
rokKaszaTesjell HapoAHOoro xo3ssicrBa. B arom acnekre
LICJICHATIPABJICHHBIC HAYYHO-HCCIICI0BATEIILCKUE PAOOTHI,
B TOM 4YHCII€ TPOBEACHUE HAYYHBIX HCCICIOBaHUMN
CICAYIOIIMX HANPABJICHUH, SBISIOTCA OJIHUMH U3
Ba)KHBIX 33/1a4: CO3/IJaHUE KOMITO3UIIMOHHBIX MAaTEpUAJIOB
C  WCIIOJIB30BAHHUEM  CHCHHMAIBHBIX  METaJNIMUECKUX
CIIOMCTBIX KOMITO3HMIIMHA, OOECHEeYHBAIOINX KAa4yeCTBO
MPOIYKITMK,  pa3paboTKa  TEXHOJOTHHA  TOJydeHHs
METAUTMYECKUX CIIOMCTBIX KOMITO3HIIUIL;
COBEpUICHCTBOBAHUE TEOPETUUECKHUX u
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CHOCO6CTBy}OHII/IX TIOBBIIICHHUIO IIPOYHOCTH
METAJIMYCCKUX CIIOUCTBIX KOMHOSHHHﬁ; CO3JaHUuEC H
MIpOU3BOACTBO  JHEPro- U MaTepHanoc6epera}0me
HOBBIX MCTANJIMYCCKUX  CJIIOUCTBIX KOMHO3PIHI/II>1 Ha
OCHOBC TMOCJICIHHUX ﬂOCTI/I)KCHI/Iﬁ HAayKM W TEXHHUKU,

MpEeAoJIararInux IKOHOMUIO NeQUIUTHBIX
WHCTPYMEHTAIbHBIX MaTepuagoB u MOBBIIIICHUE
MIPOU3BOUTEIHHOCTH.

HecmoTps Ha TOCTOSHHO pa3BHUBAIOIIYIOCS HHCTPY-
MEHTAJbHYIO TEXHHUKY, A0 HACTOSIIETO BPEMEHH BeChMa
¢11a00 U3yYCHBI BOIIPOCHI, KACAIOITHECS:

- B3aMIMOCBSI3M CTPOCHHS M CBONCTB JKHUIKHX METall-
JIOB U CIIJIABOB;

- B3aUMOJICHCTBUS JKUAKOTO METalla C TBEPIBIMHU
TEIaMHU.
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[TpoGnema, oTHOcsIIAsiCST K CYTH JAaHHOM pPaboThI,
3aTparuBaeT 3afjaud, CBA3aHHBIE C IPOU3BOJICTBOM TBEp-
JBIX CIIJIABOB, KPHCTAJUIM3AINEH CINTKOB, M3TOTOBJICHH-
€M METAIHYECKHUX CIIOMCTHIX komro3uiuii (MCK).

Crnemyer OTMETHTB, YTO 0COOYIO POJIb UTPAIOT CTPYK-
TYPHBI KHUIKOTO MeTaiIa epexonuoit 3ous1 MCK, B mpo-
ecce B3aNMOJACHCTBUS KHUIKOTO paciuiaBa
(KOHCTPYKIIMOHHASI CTajb) C TBEPJIBIMH BCTaBKAMH, IPH-
MEHSEMBIMH TP M3TOTOBJIEHHU HHCTPYMEHTAJIBHBIX
cTajnei, TBepAbIX CIUIaBOB U JAp. komno3utoB. Ilpu pac-
CMOTPEHUH CTPYKTYPHBIX 0cOOEHHOCTEH, npoduieit pac-
npeeNieHus pa3IndHbIX 3JIEMEHTOB B MEPEXOJHOM 30HE,
4TO SIBISETCS (PaKTOPOM, OINPEICISIONIMM COBMECTH-
MOCTb BCTaBKH M HECYIIeH OCHOBBI U IIPOYHOCTH UHCTPY-
MEHTa B II€JIOM, HEOOXOIMMO 3HaHUE CTPYKTYPHI JKHIKO-
ro meramna. IIpexkae Bcero, 0COOEHHOCTEH €ro KpucTai-
JHM3aliM, B YaCTHOCTH, BO3HHUKHOBEHHUS M PAacCTBOPCHHMS
KOPKOBOM 30HBI M CIICIIM(HUKH Pa3BUTHS IPOLECCOB THD-
(y3un, onpeneNnsomuX KPUBBIE paclpeeIeHUs dJIeMeH-
TOB B TIEPEXONHON 30HE. Bce 3TO, B KOHEYHOM cHeTe,
dbopmupyer coeaunenus B paznuuabix MCK, 3amaeT xa-
paKTep HamnpsKeHHOro cOocTOsiHMA. Jlis m3yueHus mare-
MaTHYeCKOH MOJAETH TemI0o()HU3NIECKHX IPOLECCOB H
(hopMuUpPOBaHNS COEAMHEHHUH U HANIPSDKEHHOTO COCTOSTHUS
B HHUX, HEOOXOAMMO M3Yy4E€HHE CTPYKTYPHBIX XapakTepH-
CTHK KHJIKOTO METajlla, B TOM YHCJIC U Ha TPeIMET CIe-
MUPUIHOCTH MeXaHu3Ma MU y3un B HUX.

OCHOBHBIMH METOJIaMH HCCIICIOBAHUSI CTPYKTYPBI
KUJKUX METaJUIOB U CIUIABOB SIBIAIOTCS AU(PAKIUOHHbIE
METO/Ibl, TaK KaK OHM MO3BOJISIOT OTPEJICIIUTh AaTOMHOE U
MOJIEKYJISIPHOE CTpOEHHUE TBEPAbIX Teu [1, 2] .

O600611ast pe3ynpTaThl HuccieoBanui [1, 2], MOXHO
YTBEpKIaTh, YTO NPH IJIABICHUH METAJUIOB OYEHb MAJIO
U3MEHSETCS HE TOJNBKO MEXAaTOMHOE PAacCTOSHUE, HO U
KOOPAMHAIIMOHHOE YHCIJI0, KOTOPOE OMIpEeAessieT YHCIIO0
Ommkalmmx cocefel y Kaxaoro aroma. MeTamnsl U
CIUTaBBI, MMEIOIINE B TBEPAOM COCTOSHUH IJIOTHO yTIaKoO-
BaHHBIE pEIIETKH C KOOPAWHALMOHHBIM YHCIOM 12
(LK, T'TIY) B TOuKe IUIaBICHHS U BBIIIE, COXPAHSIOT 11
-12 coceneil y xaxxmporo atoma, y METaIOB ¢ 00BEMHO-
LEHTPUPOBAHHON KPUCTANIMYECKO pemeTkoi. B cumy
OIaronpUATHOTO PHTPONUIHOTO (haKTOpa, KOOPIUHAIM-
OHHOE YHCIO 8 coxpaHsercs mocie IasieHus. Mrak,
OMKHUHN TOPSZIOK B JKHAKHX METaljlaX OCTaeTcs Mpex-
HHM.

Hackonpko yrmopsimodeHHast 30Ha MOXET pacipocTpa-
HATBCS B KHUJIKOCTH, OTBET JAIOT METOJBI TI0 MOTYyICHHIO
KIIACTEPHOM MOJENH KUIKOCTH [1, 2].

OcrayibHasi 4acTb JKUAKOCTH IPEICTaBIsIET COOOH
Ppa3ynops04eHHYIO 30HY.

Takum 00pa3oM, XMIKMH MeTaul NPEACTaBIsIET CO-
00i1 COBOKYITHOCTH JBYX CTPYKTYPHBIX COCTaBJISIOILMX:
yIOpsI0OYeHHBIE 00J1acTH (KJ1acTephl) M pasynopsaoueH-
HbIE 30HBI, YTO U COCTABJISICT CYTh KBAa3UIIOJIMKPUCTAIIIIH-
YECKOW MOJENHN KUIKOCTH. DTH CTPYKTYPHBIE COCTABIISI-
IOIINE OPTaHWYECKH CBS3aHBI MEXIY COO0OIl: MOJIEKYJIbI,
NpUHAJISKANINE KIaCTepaM, MEPEeXoasiT B Pa3ymnopsiio-

LSS

YeHHYIO 30HY M Ha000poT. VlHaue ToBopsi, 3TH B3aWMHBIE
TepeXoabl He SBISIOTCS (Ha30BBIMHU IEpEeXOdaMu. DKCIIe-
pUMEHTaNbHO TIoKa3aHo [1, 2], 4To Kak Trasbl, TaKk U Me-
TaJIJIBl PACTBOPSIOTCS B OCHOBHOM B Pa3yIOpPsI0UCHHOMN
30HE.

Juis cnyuas MCK sxuakast cTanb, IpUXOJs B KOHTAKT
C XOJIOJTHBIM pabovuM TEJIOM, 00pa3yeT KOPKOBYIO 30HY -
30HY MEJKUX Pa30pUCHTHPOBAHHBIX KPHUCTAIIOB. B ym-
TepaType oOpa3oBaHHE KOPKOBOH 30HBI OOBSCHSIOT Tep-
MHYECKAM yaapoM (BHE3aIHBIM OXJIKICHHEM), KOTO-
pBII MIMEEeT MECTO JIMIIb B Hayalle mpoIecca KPHCTaIIH-
3anuu [1, 2].

OH OTBETCTBEHEH 3a CTPYKTYPY JIHIIb KOPKOBOH 30-
HBI ¥ HE BIHSIET HEMOCPEICTBCHHO Ha AaMbHEUIIHH TIPO-
LlecC 3aTBEpJ/IeBaHMS, CBSA3aHHBIM C OTBOJIOM CKpBITOU
TCIJIOTBI KpUCTAJJIM3allUHU. C HO3I/ILIHI>1 KBa3uKpUCTAJJIN-
YECKON MOJICITH KHUIKOCTH MOXKHO YTBEPXKIaTh, YTO KOP-
KOBass 30Ha oOOpa3oBaHa B OCHOBHOM KJIacTEpaMH,
ocTtanmbHasi 4acTth (ObICTpOE 3aMOpaKMBaHHUE KHUIIKOTO
MeTajula) 3aTBepieBalia U3 KIacTepoB U pa3yHnopsa0ueH-
HOH 30HBI. [lpu B3auMOAEWCTBHUM KHUAKOIO METalja C
MTOBEPXHOCTHIO BCTAaBKH, Ha KOTOPYIO MOXKET OBITH JO-
MTOJTHUTEIHPHO HAHECEHO TOKPHITHE MM 3aKperuiéH OaH-
T, DJIEMEHTHI TOKPHITHA WK OaHAaxa MepexoisrT B
KHUJKYIO CTallb U PACHpPEICIIIOTCS B HEH HEPaBHOMEPHO.
KopxoBas 30Ha B CHily MEHbIIIEH PacTBOPHMOCTH B HEH
9JIEMEHTOB OyZeT 00beIMHEeHa C PAcTBOPEHHBIMHU dJie-
MEHTaMH, 00JIbIIast UX YacTh JIOKAJU3YETCs B pa3yIops-
JIOYeHHoM 30He [1, 2].

MetogaM M MHKpO30HAOBOW TexHuKoil (Cameca,
Camebax u ap.) [1, 2] 3T0T 3¢ (deKT MOKHO YJIOBHUTH IO
MPOBAY HA KPUBBIX PACIPENCICHUS SJIEMEHTOB B MECTE
HAXOKJICHHUS KOPKOBOM 30HBL CooTHorreHue
«KIIACTEePHAS YacTh - Pa3yHOPsIIOUYCHHAS 30HA) SBISIETCS
TEMIIEPaTypHO 3aBHCHMOM, €CIIH JOJIEBOTO IIeperpeBa
KHUJKOTO METajlla MOXKHO JOOUTHCS ILIABHOH KPHBOM
pacrpeeneHus 3JIeMEHTOB B IIEPEXOTHON 30HE.

CymiecTBytoT 00mIMe 3aKOHOMEPHOCTH, OTBETCTBEH-
HBIE 32 MexaHu3M ¢opmuposanus MCK 6e3 KoHKpeTH3a-
UM pas3IMYHbIX TUIIOB METAUIMYCCKUX CIIOHUCTBIX KOM-
TIO3ULIUIA.

B npouecce B3anmonaeWcTBUS paciijiaBa C TBEPIOH
BCTaBKOW M B 3aBUCHMOCTH OT JJTUTEIBHOCTH (WU TIepe-
rpeBa) paciuIaBa PeaTH3yIOTCS CIEAYIONINe CUTYallUu:

- o0pa3oBaHHE KOPOYKU B pE3yNIbTaTe BO3JCHCTBUS
TEPMUYECKOTO yJapa )KHUIKOTO paciuiaBa TBEPIIOH BCTaB-
KH, JaJbHEHIIee ee MOJHOE pacIUIaBICHUE, B3aUMOJICi-
CTBHE pacIUiaBa C TBEpPAOH BCTaBKOW C 0Opa3oBaHUEM
TIEPEXO0JIHOM 30HBI;

- o0pa3oBaHHE KOPOUYKH C JAITbHEHIINM ee COXpaHe-
HUEM WIA YaCTHYHBIM pacIIaBlieHHEM M (HOPMHUpPOBAHU-
€M TIepeXOJHON 30HBI Ojaromapst Au(QPy3MOHHBIM TPO-
meccaM, MPOTEKAIOMKUM B 00BeMe MEXITy KOPOUYKOH W
BCTaBKOM.

B mepBoM cilyyae MMeEET MECTO NPSAMOW KOHTAKT
TBEPJIOY BCTAaBKU C PACILUIaBOM, 4Yepe3 BpeMEHHOe o0pa-
30BaHHE KOPOUKHU C IMOCIEAYIOIIEeH MUTpanueil KuiaKoit
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(a3el BHYTph TBepmod BcTtaBku. DopMupoBaHme mepe-
XOIHOW 30HBI Omperensiercss AByMs (aKkTOpaMH: CKOpPO-
CTBIO (DPPOHTAILHOTO TUIABJICHHS M TJIyOMHOW NMPOHHMKHO-
BEHHMSI pacijiaBa BHyTPb BCTABKH.

Bo BropoM ciyuae, Korja KOpOYKa COXpaHsETCs
(TOJTHOCTBIO MJIM YacTHUYHO) — NIPSIMOE B3aUMOJEHCTBHE
paciiaBa co BCTaBKOW OTCYTCTBYET M3-3a MPEMATCTBYIO-
1iero BIUsHUs Kopouku. [Tpu aTom dopMupoBanue nepe-
XOJTHOM 30HBI OIpenenseTcs JTUO0 MONHBIM, THOO dYa-
CTHYHBIM PAacIUIaBICHUEM MaTepHalia BCTaBKH, 100 pac-
IUTaBJICHUEM IPOMEXYTOYHOTO CJIOSl, KOTOPBIM MpenBa-
PUTENBFHO HAHOCUTCS Ha MOBEPXHOCTh TBEPIOW BCTABKH
U HMMEET TeMIIepaTypy IUIABICHHUS HIDKE TeMIIepaTyphl
IUTaBJICHHS] BCTABKU U KOPOUKH.

CrenoBarensHo, (GopMHpOBaHHE MEPEXOTHON 30HBI
MOJKET IPOTEKaTh B PA3IHMUHBIX YCIOBUAX CTPYKTYPHOTO
COCTOSIHUSI CUCTEMBI «BCTAaBKa — pacIUIaB», YTO B AaJIb-
HEHIIEeM OnpeaesiseT OTINYMs B MEXaHU3MAaX B3aUMOZCH-
CTBHSI, a 3HAYHUT - B pacHpesie]ICHUH 3JIEMEHTOB B Iepe-
XOAHO 30He, HaNpPS)KEHHOM COCTOSHUH, B IPOYHOCTH U
B TBEPJIOCTH IIEPEXOTHOTO CIIOSI.

Wzyuenne mexann3ma andQy3nu B EPEexoIHOHN 30HE
MCK npu HalIM4uuuU KUAKOM CTalld B ONPEAEIICHHOM CTe-
MIEHN /1a€T BO3MOXKHOCTh YCTaHOBUTH B3anMoAH(pPY3HIO
ME>KTy COCTABIISFOIIMMHU KOMIIO3UIINH.

Takas cTpykrypa Mexanusma auddys3un u ero ompe-
JieIsIronas posib B MexaHn3Me (pOpMHUpPOBaHHsI KOHTAKTa
B MIEPEXO/IHBIX 30HAX MO3BOJISET YTBEPKIAATh, YTO TOJIBKO
JIAHHBIM TIyTEM, BapbUpys KOHLUEHTPALMSIMH BBOJHUMBIX
3JIEMEHTOB, TEMIIEPAaTypoil M IIUTEIHHOCTHIO Tpolecca,
MOYHO JIOOUTHCS TIOJIyYEeHHUS 3aJaHHOTO (a30BOro cocra-
Ba B IIEPEXOJHON 30HE M YCTPAHHUTH IOSIBIICHUE HEXKela-
TENBHBIX (XPYMKHUX) HHTEPMETAILTIHYSCKUX (a3.

Takum oOpa3oM, m3ydeHHe MexaHu3Ma AupGy3uu B
nepexonHoil 30He MCK npu HaJlM4uM *KUAKOW CTald B
OINpENENIEHHON CTETMEeHU JacT BO3MOMKHOCTb OLIEHUTH
B3aUMHYI0 U] Py3HI0 MEXKTy KOMIIOHEHTAMH KOMIIO3H-
UM,

[IpsiMbIM (pH3HYIECKHM TPOLIECCOM, MPOTEKAIOIINM Ha
TpaHUIIE BCTaBKa — XXHJKas CTallb, ABIseTCS Ouddy3ns.
Yacto B JUTEpaType HCHOIB3YETCS] TEPMUH Maccorepe-
HOC, HO 3TO Ta ke Juddy3us, TOIBKO MPOUCXOIAIIAS C
ydacTueM XUAKo# ¢assl [1, 2].

B Teopernueckom riaHe 11 onucaHus Ko dureH-
Tta aupdy3un B XKUAKHX MeTalaX HEOOXOIUMO HUMETh
ornpezielIeHHyI0 (uznueckyo Mozenb mporecca audody-
3UU ¥, COOTBETCTBEHHO, 337aThCs BEJIMYMHAMH 3JIEMEH-
TapHBIX MEPEMENICHUI aTOMOB U BpeMeHeM (T), 3a KOTO-
poe MpONCXOoANT JaHHOe nepemernenue. Kak 3to ciemyer
u3 OONBIIOTO YMCIA HKCIIEPUMEHTAIBHBIX U TECOPETHUE-
CKHX paboT mo auddys3un, HATMIUE B KHUIKOCTH HOBOTO
[0 CPAaBHEHMIO C TBEPIABIMH TEIaMH MEXaHHM3Ma, Kak
MPECTABICHHOTO TEIUIOBOTO IBM)KEHHMS, JIETKO HPOSBII-
eTCsl B PE3KOM yBenndeHHH Koddduimenta muddy3nu
npu miasienuu [1].

[InOTHOCTH NpW TUIABJICHUM METAUIOB HM3MEHSETCS
MaJo, a Julsl TAKUX METaJUIOB, KaK CypbMa U BUCMYT, Ja-
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xe yBennuuBaercs. Koapduument nuddysun, B ornu-
YHe OT IUIOTHOCTH, BO3PACTAET Ha IMATh-LIECTh IOPSAKOB
Onaromapst BCTYIICHUIO B ICHCTBHE HOBOTO T'PYIMIIOBOTO
MeXaHHU3Ma ITePEMEIICHUS.

Hammamem B xuakocTH MexaHu3zMa Tupdy3un o00b-
ACHSIETCA TakkKe TOT (PakT, uTo Kodpunment nuddyznn
BCEX XMIKHX METAJUIOB BOJM3M TEMIIEpaTyphl ILIaBIIC-
HUSL yK/IabIBACTCS B Y3KMil MHTepBan 3HaueHui 107107
cm?/s, B TO BpeMs Kak JUIsi TBEPIBIX METAIOB, TAKKe
HaxOAALIMXCsl BONM3U TeMIlepaTyphl IJIaBJICHUS, OH 3Ha-
YUTCJIBHO MCHBIIC M CHUJIBHO MCHACTCA OT MCTallla K
MeTally.

B pabote [1] mpemiaraercst dopmyna s pacdera
ko3 duinentor camoauddysuun B Merariax mo BelHd-
yrHe (QIyKTyanuii mepBoro KOOPAMHAINOHHOTO YHCIIA.

[Ipeanonaraercst, 9TO OTHOCHUTEIbHAS CPEIHEKBAAPA-
THYHAsA (UIyKTyalusi MepBOr0 KOOPAWHAIIMOHHOTO YHCIia
paBHa OTHOCHTENBHON CPENHEKBaAPATHYHON (uyKTya-
IUH CBOOOAHOTO 00BeMa BHYTPH NEPBOH KOOpPIAWHAIHU-
OHHOM cdeps! Vi, TPOU3BOJIILHO BHIOPAHHOTO aToMa

)

rue

Vi U2z
- COOTBETCTBCHHO, CBO6OZ[HBIﬁ 00BeM U KOOpAWHAIUOH-
HOC 4YHCJIO HepBOﬁ KOOp,Z[HHaI.[HOHHOﬁ C(l)epbl,

2
Av u

ce AZIZ
- COOTBETCTBEHHO (IIyKTyallMd CBOOOJHOrO oObemMa H
MIEPBOTO KOOPIMHALMOHHOTO YHCIIA.

Hus pacuera koaddunuerTa camoauddy3nu IpuHu-
Maetcs, 4To paauyc TUdGyHAMPYIOMEro aToMa B XKUJI-
KOM MeTajule paBeH MeTauIM4ecKoMy paauycy [ onb-
JIIMH/TA U YTO PaANyC MEPBOI KOOPANHAIMOHHOM cde-
pbl MajJo OTJIMYAeTCss OT YIBOSHHOTO METaJUIMYeCKOro
panuyca.

Torpma:
D= 0,15%(&1 ) 2)

rae D — kospounmenT muddysuu,
k - mocrosinHast BonpnMana,
h - nocrosinHast [Tnanka,
I - pauyc MepBOX KOOPIUHAIIMOHHON CEpHI.
OTHOCHTENbHAS CpeOHEKBaJApaTHYHas (QIyKTyanus
MIEPBOT0 KOOPIMHAITMOHHOTO YHCIIA!

3

Beraucnennsie mo Qopmyne (2) koaddummentsr D
JUISL psifia JIETKOIUIABKUX METaIIOB OOHAPYKUBAIOT y[0-
BJICTBOPHUTENILHOE COIJIAaCHEe C OKCIEPUMEHTAJIbHBIMU
3HAYCHUSAMH, XOTS IO HEKOTOphIM MeTamuiam (Sn, Hg,
Au) oTiIM4us TOCTHUTAIOT B 2-3 pasa.
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Ilo MuaEHUIO AUCCEpTaHTa, TAKUE OTINYUSI B OCHOB-
HOM BBIIBIIAIOTCA TPYAHOCTBIO YETKOTO ONPEACICHUA

(¢,)

PesynbraTel mudpakiInOHHBIX HCCICIOBAHUH paciuia-
BOB KeJIe30-yIIepo ¢ coaepxkanueM yraepoza 0,2; 1,50;
3,0 u 3,85 mac.% BONM3M JIMHUM JHUKBHIyCa TOKA3aJH,
YTO paJinyC MEePBON KOOPIAMHAIIMOHHOMN Cephl U MEepPBEIC
KOOPAMHAIIMOHHBIC YHCIIa OKA3aIUCh PaBHBIMHU [1]:

Tmax KOOpJMHAIIMOHHOE YKciio, K

YucToe xKene3o 2,6 11,7
Fe+02%C 2,6 11,7
Fe+15%C 2,45 8,7
Fe+3,0%C 2,5 49
Fe+3,85% C 2,50 9,1

Kak BUJHO M3 IPUBEJCHHBIX JAHHBIX, C YBEIUYCHUEM
COJIEpXKaHUA YTIepoAa HMeeTcs TeHJEHIHS K HM3MEeHe-
HUIO I (YBEIMYCHHE YPOBHSA XUMHUECKOH CBSA3M B pacIiuia-
BE€) U CHIXKECHHIO KOOPIMHALIMOHHOTO YKcia Z.

Opnnako Z = 4,9 nna cruaBa Fe+3,0 % C BbI3BIBaeT
COMHEHHE.

B Toxe Bpems 4eTko HabOIrOaeTCs TEHACHINS K CHHU-
KEHUIO Z C YBEIMUYCHHEM COJEpKaHMs yriepoaa. Pesko
BBIpDXECHHAsA KOHLEHTPAI[MOHHAs 3aBUCHMOCTh Z, a TaK-
e TeMIepaTypHasi 3aBUCHMOCTh Z HE MO3BOJISTIOT YETKO
OLICHNUTh 3HAYCHUS] KOOPAMHALMOHHBIX YMCEN, & 3HAYUT,
U BEIWYMHBI OTHOCUTENBHBIX CPEeIHEKBAAPATHYHBIX
(iyKTyaruii 3THX Yucel.

Onnako BrepBbie KoddurmeHt nuddysun  wunu
(camomuddy3un) pacCUUTHIBAIN C YIETOM CTPYKTYPHBIX
0COOEHHOCTEH KHUIKOro MeTajlIa.

KBazunonukpucramimyeckass MOJIeNIb HEOIHOPOTHBIX
pacruiaBoB  [1],  coracHo — KOTOpOW  pacIuiaBbl
NPE/ICTABISAIOT CO0OI coueTaHne JIBYX CTPYKTYPHBIX
COCTABJIAIONIMX:  KJIACTepOB  (MHUKPOTPYNIHMPOBOK C
YIOPSZIOYEHHBIM PacIlO0KEHHEM AaTOMOB, OJNM3KHX K
TaKOBOMY B KPUCTAJUINIECKUX Temax) u
Ppa3ynops04eHHON 30HBI c Xa0THUYECKUM
(kBa3uMra3oBBIM) W, Kak TIPaBWIO, OoJiee PBIXIBIM
pacToNIOKEHUEM YacTHIl, O0pa3ylomux B pacIulaBax
HETIPEPHIBHYIO TPEXMEPHYIO AYCHUCTYIO CeTb,
00BOJIAKUBAIOITYIO KJIACTEPHI.

Juddy3nonnas MTpOBOIUMOCT paciuiaBa SBISIETCS
cymmoil 1u((y3MOHHBIX NPOBOIUMOCTEH 30HBI KiacTe-
POB U Pa3ynopsIOYEHHOMN 30HBI:

D=y, D,+vy, D, )

rae D — addexTuBHbIN (Kaxymuiics) ko3 duuneHT nud-
(ysnn;

Y. ¥ Y, - OTHOCHTEIBHBIC HOTH KIACTEPOB U Pa3ymo-
PANOYCHHBIX 30H PACIIIABA, iyt ), = 1;

Dy, u D, - napuuanenele kodbduiuents auddysun
aTOMOB HCIIOJIb30BAHHBIX MaTepPHANIOB UL 30HBI KJIacTe-
POB U 30HBI Pa3yIPOYHEHHUS.

B 3aBHCHMOCTH OT BETHYMHBI PACTBOPUMOCTH B TBEP-
IOM ¥ KHIKOM Jelle3e aBTOphl [1, 2] Bemenmwmm Tpu
IPYIIIBI IPUMECEH:

- rpynma Ne 1 - npuMecH, o0Jaiaronie HeorpaHUYeH-
HOW pacTBOPHMOCTBIO, KaKk B TBEPJIOM, TaK U B JKUIKOM
Kenese;

- rpymma Ne 2 - mpumecH, o0Jsialaroniie orpaHuyeH-
HOH pPacTBOPUMOCTBIO B TBEPAOM JKelle3e M HEOrpaHu-
YEHHOM - B JKUAKOM JKene3e (pacTBOpHTEINE);

- pymma Ne 3 — syieMeHThI, 00J1aafoie OTpaHnICH-
HOH pacTBOPHMOCTBIO, KaKk B TBEPIOM, TaK U B JKHUIKOM
JKernese (pacTBOpHUTENE).

Hwxe npuBoasaTcs 3Ha4eHHs D u mryOMHBI NPOHHK-
HOBEHMS 3JIEMEHTOB - L B sxuzpkom xemese. [myOuna
i dy3un 3eMeHTOB B )KUAKOE JKeJIe30 OLCHUBAJIACh 110

dbopmyre:
L=2VDt (5)

rae D - koaddpunuent quddysun;

T - BpeMsI B3aUMOJICHCTBUS.

Takast cTpykTypa MexaHu3Ma IU(pQy3HH U €ro Orpe-
JIeIIonIas poib B MEXaHW3Me (HOPMUPOBAHUS KOHTAKTa
B MEPEXOJHBIX 30HAX IMMO3BOJISET YTBEPXKIATh, YTO TOJb-
KO IyTéM BaphUPOBAHUS KOHIICHTPALUSIMH BBOJUMBIX
JJIEMEHTOB, TEMIIEPATYpPOl U JIUTEILHOCTBIO Tpollecca
MOXXHO JTOOWUTHCS TIOMY4YEHHS 3aJaHHOTO (a3oBOro co-
CTaBa B MEPEXOJHON 30HE M UCKJIIOYUTH MOSBICHUE He-
KeJaTeNbHbBIX (XPYIKUX) HHTEPMETAITMYECKUX (a3.

Paznnuune B ckopoctr 1uddysun pactBopsieMbIX 3i1e-
MEHTOB B JKHJKOM CTald OMpenesieTcss MHUKPOHEOIHO-
POTHOCTBIO €€ CTPOCHHS.

[TosTOMy TpaHCTIOPTHPOBKA (MacCcONEpPEHOC) JICTHUPY-
IOIINX JIEMCHTOB B JKHAKOM KeJie3e, CTAISIX OIpelels-
eTcst IByMs MexaHm3Mamu auddysuu:

- yepe3 KIIaCTePhl, IMEIOIINE KBa3UKPUCTAIITHICCKYIO
CTPYKTYPY, aHAIOTUYIHYIO KPUCTAJUIMIECKOMY TEIY;

- B pa3ymnopsI0Y€HHOM 30HE C XaOTHUECKUM PaCIoo-
JKEHHEM aTOMOB — T.€. B KBa3UT'a30BOM KOMIIOHEHTE.

[IpuBenenHoE BHIIE YpaBHEHHUE (5) YIUTHIBACT BIHS-
HHUE JBYX CTPYKTYPHBIX 30H B KHIKOM pacIiiaBe, HO HE
VUHUTBIBAET Pa3jIMdHON pPACTBOPUMOCTH JJIEMEHTOB B
3THX JABYX 30HaX. OHO COOTBETCTBYET KpaifHEMy CITydaro
OJIMHAKOBOHM PAaCTBOPHMOCTH 3JEMEHTOB B Pa3JIUMYHBIX
CTPYKTYPHBIX 30HaX, T.C.

Ciu+Cras=1uCp; = Cpys = 0,5, (6)
rae Cy, u Cpys - COOTBETCTBEHHO PACTBOPHUMOCTD 3JIEMEH-
TOB B KJIACTEPHOH M pa3ynopsIOYCHHON 30HaX.

VYcnosue (6) moapa3zyMeBaeT OJIWHAKOBYIO BEpOST-
HOCTBH PACTBOPEHHS 3JIEMEHTOB B KJIacTepax M pa3ynopsi-
JodeHHoi 30He. UToOBI ypaBHeHHE (6) HOCHIIO YHHUBEP-
CAJIBHBIA XapakTep, T.€. YIUTHIBAJIO PAa3IMIHYIO PAaCTBO-
PUMOCTB B Wiy M Ypas, UL ITOIO HEOOXOAUMO YCTPAHHUTh
B HEM HESABHOE COZEpKaHUE KOMIOHEHTOB Cy, = Cpy =
0,5 1 yMHOXHTb Ka)blil U3 YIEHOB €ro MpaBoil yacTu
Ha MCTMHHEIE 3HaYeHus pactBopumocted Cy, m Cps B
pe3yabTaTe IMEeM YpaBHCHUE
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VYcmosue (6) moapazymeBaeT OIMHAKOBYIO BEpOST-
HOCTB PACTBOPEHUS 3JIEMEHTOB B KJIacTepax W pa3ymopsi-
JOYCHHOM 30He. UTOOBI ypaBHEHHE (6) HOCHIO YHHBEp-
CalbHBIA XapakTep, T.e. YUYUTHIBAIO Pa3IMYHYIO pacTBO-
PHUMOCTD B Wi M Ypqs, J7I8 3TOTO HEOOXOJUMO YCTPAHHTh
B HEM HEABHOE cojiepikaHue KOMHOHEHTOB C,, = Cpay =
0,5 1 yMHOXUTb Ka)/bli U3 WIEHOB €ro MpaBOH uyacTu
HAa UCTHHHBIE 3HaueHust pacTBOpUMOCTed Cy U Cpe. B
pe3yibTaTe IMeeM ypaBHEHHE:

D=D_ -y, -C,/05+D C,.,/0,5 (1)

pas : l//paif :

[NapumaneHoe ompeneneHue kKodhdumueHToB Dy, u
Dyqs TIpeficTaBisieT GONMBIINE TEOPETHUECKUE M DKCIEPH-
MEHTaJNbHBIE TPYJHOCTH, MO3TOMY pacder D BemyT cie-
JYIOILIHM 00pa3oM.

Jus nuddy3un pacTBOPSEMBIX IJIEMEHTOB B JKHUIKHX
MeTajylaX UCMOJB3YI0T ypaBHeHus: CTokca - DWHINTEHA
[1].

CornacHO UX TCOPHUHU BSI3KOCTH KHIKOCTEH, K03(Pu-
mueHT aup¢y3un D u conmpoTHBICHHE IBHKCHUIO Ya-
crun B xuakoctd C = 6nnr cBA3aHBI MPOCTHIM COOTHO-

IMICHHUEM !
kT kT
@®)
T C 6n nr
TOoTraa:
D= i )
6nnr,
kT
Dy=——+ 10
- (10

Jnst auddy3un pacTBOPSIEMBIX 3JIEMEHTOB B KHIKOM
MeTtaie u i camoaudy3un MeTauia — pacTBOPUTENS
B cootHomeHusax (9) u (10) mpurATH criemgyromme 060-
3HAYCHMSI:

1 - BSI3KOCTb XKUIKOTO METala,

T - aGcomoTHas TemMmeparypa,

k - mocrostHaas bonbnmana,

I, - 3 dexTuBHBIN (KaXymuiics) paanyc atomMa pac-
TBOPSIIOIUXCS 3JIEMEHTOB,

r,’- 3 eKTHBHBII pauyc aTOMOB PACTBOPHTEIIS.

[Mpu nenennu (9) Ha (10) momyywnm:

2_7’1 11
D= (11)

OTKyZIa

.D =D, = (12)
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3HadYCHHE T U T, ONpENeNAeTCs 10 YPaBHEHUAM, aHa-
JIOTHYHBIM ypaBHEHHIO (7).

Hcxons u3 TOro, 4To pacTBOPSAEMBIN 3JIEMEHT, HAXO-
JSIIUICS B Pa3ymopsIOUeHHON 30He, MepeMelaeTcss B
BHJIC OTACJIbHBIX aTOMOB, a 3JIEMEHT, BOUICAIIMA B CO-
CTaB KJIACTEpOB, MepeMeEIIaeTcs BMECTe ¢ HHUMH, MOJy-
YUM:

ra = ra : l//pa3 : Cpa3 /0’5 + rlc/z : l//m ’ Cm /0’5 (13)

Jus mporieccoB camonndy3un, KOTAa CIpaBeIUBO
yenoBue Cy, = Cpys = 0,5, momyunm:

W, (14)

Vs T Ve "YW pas T Vi
TJIE Iy, - PAANYC aTOMa MeTajljla — PaCTBOPUTEILS;
I, - CPEOHUI pa3Mep KjlacTepa MeTaja - pacTBOpPU-
TeJs;
- paJuyc aToMa pacTBOPSIEMOTO AJIEMEHTA.
Ioxcrasnsas (10) u (11) B (9), nomyunm:

Me 'l//pzw + rm 'l//m
VP CAUSE L S %

D= (15)

.C, 105

Juist Beraucnenust D Hy:)XHO OIpeenTh 3HAYCHUS Ty,
Cpa3s CKJ'I) \Vpaso Vi

B cootBercTBuM ¢ [1], paguyc kiactepa OleHUBAETCS
BBIPKEHUEM:

Ta = ﬂiAH"C" -1 d (16)
AH}’UZ 2
rae P - K03 UIHEHT YIaKOBKH;
= 1 mms mpoctoro kyba m  0OBEMHO-
LEHTPUPOBAHHON KyOUUECKOH KPHCTANIMIECKOH perer-
ku (OLK);

B=0,5 nns rpaHeneHTpUPOBaHHON KyOMUYecKoi Kpu-
crammmaeckoit (I'LK) u rekcoroHanbHON TUIOTHO YIaKO-
BaHHO# (I'TI) cTpyKTYypHI;

AH,,.,, AH,,;,- cKpbITast TeNaoTa UCIIApEHUsl U IJIaBJIe-
HUS;

d - MexxaTOMHOE paccTOsIHUE B KpUCTAILIE.

B uacTtHOCTH, A7 KHUAKUX XKele3a U cTaled MpU UxX
TeMmIeparype IUIaBIEHUs PaJUyC KiacTepa COCTaBIseT

rif =234°,

Honst pa3ynop>1)10quH0i/'I 30HBI, coriacHo bokmreit-
Hy C.3. [1], MOXHO OIIEHUTH TI0 hopMmyIIe:

W =3 ERr, + W E)  (7)

rae E - mogynes ynpyrocTy;

v - K03 PHUIHEHT MOBEPXHOCTHOT'O HATSHKCHUS TIPH
T

d - MEeXaTOMHOE PacCTOSIHHUE B KPUCTAILIE.

YnopsgoueHHas 30Ha iy, TOACYUTHIBACTCS COTJIACHO
COOTHOIICHHIO
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V=1 Wpas (18)

Hy>XHO OTMETHTb, YTO p,; YETKO KOPPEIUPYET C CO-
OTHOILICHHEM H3MCHEHHUS o0beMa MeTajlla TpH ILIaBlic-
HUU U, B MOJIABJISIIONIEM YHKCJE CIydaeB, 3TO U3MEHEHHE
MOJKET OBITh IPUHATO 32 BETUUHUHY Ypqs [1].

Jis s)KMIKOTO Kene3a MpU TeMIiepaType IUIaBiIeHus U
BBIIE pa; = 4,7%, COOTBETCTBEHHO V,;,=95,3. bepem
ve=1,28A [1, 2] u paccuuThiBaeMm raa:

)= 1,26-0,0047 + 230,953 = 22A°

[TockonbKy 3HAYEHHSA Ty, U r,) mocrarouno Gnu3KH,
MOJKHO CIIEJIaTh BBIBOZ O TOM, 4TO Tporecc camonuddy-
3UA B JKHUAKOM Jelie3e B OCHOBHOM, OCYIIECTBISICTCS
camouddysneii mo KIacTepHOMY MEXaHU3MY.

3nadyeHnst C M Cpe MOTYT OBITH ONpesieNeHbl Ha OC-
HOBE IIPEJCTaBICHUN O pa3IU4yHON PAaCTBOPUMOCTHU 3Jie-
MEHTOB B KJIACTEPAX U Pa3ylopsA0deHHOH 30He. Tak kak
KJIaCTEPhI 00JIAAI0T KPUCTATUTHIECKOM CTPYKTYpOH, pac-
TBOPUMOCTH 3JIEMEHTOB B HUX MIPUMEPHO PaBHBI PacTBO-
PUMOCTH UX B TBEPOM Telle.

B 3aBrucuMOCTH OT BEIMYMHBI PACTBOPUMOCTH B TBEP-
IOM W XHUIKOM JKeJle3¢ MOXKHO BBIACIHTH TPH TPYIIIIEI
3JICMEHTOB.

K mepBoii rpymie oTHOCSATCS 3JIE€MEHTHI, 00J1aIafoIHe
HEOTPAaHMYCHHON PAacTBOPHUMOCTHIO, KaK B TBEPJIOM, TaK
U B XUAKOM COCTOSHUH, T.€. Cpyy = Cy;Cpas + C, =1 1
Cpa3 = CKJ'I =1.

Ko BTOpO# Tpymie OTHECEHBI 3JIEMEHTHI, XapaKTepH-
3UPYIONINECS HEOTPAHUUEHHOW PACTBOPUMOCTBIO B KUJI-
KOM U OTPAaHUYEHHOH pacTBOPUMOCTHIO B TBEPIIOM JKeJle-
3e.

K Tperwseii rpymnme OTHOCATCS 3JEMEHTHI, 00janaro-
e OTpaHMYCHHON PacTBOPUMOCTBIO, KaK B TBEPAOM,
TaK U B XKUIKOM >KeJe3e.

Bce maHHBIC 0 paCTBOPHMOCTH 3JIEMEHTOB B JKHIKOM
xenese npu temreparype 1600°C MoxHO B3sTh U3 (hazo-
BbIX quarpamm Fe - anemenTa, npuBezeHHoro B [3].

Jus mpuMmepa mpuBeneM pacder D mist kobanbTa 1o
dopmyne (15) mna xoroporo Cu = Cy = 0,5
(HeorpaHHYeHHAsT pacTBOPUMOCTE) D = 1,7-10° cm?/s
mpu 1600°C.

1,26-0,047 +23-0,953

~18-10° cm¥s
(1,25-0,047 +23-0,953)0,5/0,5

D, =17-10"°

Ortciona ouenouHast riyonHa npoHukHoBeHusi Co B
kuakoe xkene3zo s yenosuit T=1600°C u 1=10 c, BbI-
grcaeHHas mo gopmye (16)

L= 2\/1,8 10%em? /¢ -10c =8,48-107 cm = 84,8 uxm

Takum 00pa3oM, MPUMEPHO paBHBIC TITyOHHBI MPO-
HUKHOBEHUsI 03HAYaIOT OJIM30CTh CKopocTel nuddyHIu-
PYIOIINX DJIEMEHTOB B MPOLIECCE MX PACTBOPEHHS. DTUM
OOBSICHSIETCS BO3HUKHOBEHHE B JKHIKOH CTaa MOTOKOB
PacTBOPHMBIX 3JIEMEHTOB, YTO O3HAYaeT BBICOKYIO CTe-
NIEHb UX B3aUMOJICHCTBUS MEXIy cOOOH M BIUSIHUE pac-
IUIaBa ¢ BO3MOXKHBIM 00pa30BaHHEeM HOBBIX (a3, T.e. pea-
Jn3aldsl HeoOXOOUMBIX YCIOBHH Ui BO3HUKHOBCHHS
peaxTuBHOH TUdPy3nn.

[Ipu pe3kux OTIIMYHAX TTyOUHBI NPOHUKHOBEHUS L, a
3HAYUT U cKopocTel Tud(dy3un T, BEPOATHOCT BCTPEUH
Pa3HOPOJHBIX aTOMOB M KJIaCTepPOB OyJeT O4eHb HU3KOH
U 00pa3oBaHME HOBBIX (a3, BBIICICHHBIX M3 pacIUiaBa,
MaJIOBEPOSITHO.

OO0pa3oBanue yka3aHHBIX (a3 BO3MOXKHO TOJIBKO Ha
HOBEPXHOCTH pa3jielia TBEP0e BEIIECTBO KHUIAKOCTb U HE
HOCHT €AMHUYHOT'O XapaKkrepa.

Ha ocHoBe mnpoBeAEHHBIX HCCAEAOBAHUNA MOXHO
cAeNaTh CIEAYIOLIUE BBIBOJBL:

1. BeIABIEH MeEXaHU3M B3aHMOJCHCTBHA >KHIKOTO
MeTajjla C TOBEPXHOCTbIO BCTAaBKM B METAJUIMYECKUX
CIIOUCTBHIX KOMIIO3UIIUSX.

OTH MeXaHU3Mbl OYAYT MOJE3HBI B MEPCIICKTUBE MPHU
CO3JaHUN METAJUIMYECKUX CIIOUCTHIX KOMITO3HMIUM.

2. BeisiBnenne mexannsma auddy3uud B MeTalInue-
CKHE CJIOWCTBIC KOMITO3HUIIUHA AAET BO3MOKHOCTH OIICHKH
B3auMO UG (Hy3UH MEXKTY COCTABISIFOIIMMH KOMITO3UITUH.

3. Paspabotansr yCIIOBUS (dhopmMupoBaHus
NepexoaHOMI 30HBI MEXAY COCTAaBJISIOIIAMH
METAJUIMYCCKUX CIOUCTBIX KOMIIO3UIMH. OTO HUMEET
BaXXHOE 3HAYCHHE TpU (DOPMHUPOBAHHH METAILTHYCCKIX
CIIOUCTHIX KOMIIO3UITUI.
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TEOPETUYECKOE OBOCHOBAHUE OCAXIOEHUA
Nblfin B NMbINEOCAAOYHOU KAMEPE MPU
OUNIbTPALUUN TASA HEPE3 BA3AJIbTOBbIU ®UJIBTP

Hypmaros K.T. Kyp6anos A.A. Typaes A.C. Typnuesa O.11.

CT. mpenoAaBaTe/b kaden- J01eHT Kadeapbl noueHT kadeaps! «Joobrya CT. IpenogaBaTeb Kagea-
pe1 «Texnonorus mamun «MeTajLtyprus» W nepepadoTKa Pyl PeAKHX  pbl « XMMHYECKAs! TEXHOJI0-
u obopynosauus» Kap- Hagouiickoro rocyxap- M PaHOAKTHBHBIX METAJI- rus» HaBomiickoro rocy-
IIMHCKOI'0 HH/KEHEePHO- CTBEHHOTO FOPHOTO J0B» HaBowmiickoro rocy- AApPCTBEHHOI0 TOPHOIO
IKOHOMHYECKOT0 HHCTHTYTA, JapPCTBEHHOTO FTOPHOTO HHCTHTYTA

HHCTUTYTA . T. H HHCTHTYTA,
K. I'-M. H.

Ushbu magqolada minerallarni qayta ishlashni yangi yo nalishining boshlang’ich davri tadgiqotlari ma’lumotlari,
Jumladan, 6azanemlarni laboratoriya pechlarida eritish natijalari bayon etilgan. Tadqgiqotlar NRMKning MITL mutax-
asislari, QarMII va NavDKlIning «Metallurgiya» va «Kimyo texnologiyasi» kafedrasi olimlari hamkorligida olib
borilmogda.

Otqazilayotgan tadqiqotlardan magsad bazal’tlarni suyultirish bilan bog’liq bo’lgan optimal parametrlarni va
asosty qonuniyatlarni aniqlash, bazaltlarni qayta ishlash texnologiyasini yaratish, takomillashtirilgan suyultirish pechi-
ni konstruksiyasidan foydalanib sifatli bazak'tli filtr materialini olib, u orqali suyuq massani gomogenlash va hamda
bazaltdan olingan filtrni changli muhitda ushlashini nazariy ifodalashdan iborat.

Tadgqiqotlar natijalari nazariy ahamiyat kasb etib, amaliy xarakterga ham ega. Shu bilan birga, cifatli va changni
camarali ushlash imkonini beruvchi bazaltli filtrlovchi material olish, texnologik va energotejamkorlikni ta’minlaydi-
gan yangi toifadagi pechlar yaratilishi rejalashtirilayotganligi bilan izohlanadi.

Tayanch iboralar: bazalt, xom-ashyo, material, tog’ jinslari, suyultirish, tozalash darajasi, kimyoviy xossa,
qatlamlar, xom-ashyo zahirasi, mineral, konstruksiya, konstruktiv oziga xoslik, suyuq bazalt, sifat, tadgiqot,
pech,quyma, forma, filtr, labopatoriya qurilmasi.

The article presents data on the initial stages of research into the processes of the new direction of minerals pro-
cessing by melting in laboratory furnaces. The research is carried out by scientists and specialists of the Central Re-
search Institute of NMMC, KIEI, the department of Metallurgy'and Chemical technology'of NSMI. The purpose of these
studies is to determine the main regularities and optimize the parameters of the processes of melting basalt rocks, create
a technology for processing basalts, use the improved design of a melting furnace and obtain a high-quality basalt-filter
material, through it, homogenize the liquid mass and theoretically justify the operation of the basalt filter in the gaseous
medium.

The results of the research are of theoretical interest and practical. In addition to this, it is explained by the creation
of the possibility of obtaining a higher efficiency of dust trapping the basalt filter, planning to create a technological,
energy-saving new type of furnace.

Key words: basalt, resource, material, rocks, melting, degree of purification, chemical properties, stratification, raw
stock, mineral, construction, constructive feature, liquid basalt, quality, research, furnace, molding, mold, filter, labora-
tory device.
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bazanbTOBOIOKHHUCTBIE (PHUIBTPYIONINE MAaTepHAIIBI
SIBISTFOTCS! TIPOYKTaMHM TUIABJICHUS 0a3aIbTOBOI MOPOIBI
B 0a3aJbTOIUIaBUTENIBHBIX Nedax. Jloka3aHa cmocoOHOCTh
(GUIBTPYIOIIETO MaTepHana, M3rOTOBJIEHHOTO M3 0a3aib-
TOBBIX KPUCTAJUIMYECKUX BOJIOKOH, KOTOpBIE CO3JA0T
MEXaHWYECKH NPOYHBIA M BBICOKMH KOI(QQUIHUEHT co-
npotuBisieMoctd ¢uibtpa. [1, 2-3]. Kpucrammueckoe
BOJIOKHO 0azanbTa NMPaKTHYECKW HE pPacTATUBACTCS, 4TO
OmaronpusATCTBYyeT 00pa30BaHUIO MCKYCCTBECHHOW peIeT-
KA — THMA JIETKOW CETKH, IMPEMSTCTBYIOMEH NPOTrudy
(GUIBTPa M TEM CaMbIM, YCKOPSET U MOBBIIIAET IPOLIECC
GbuIbTpaMK, C YNABIMBAaHWEM IPH 3TOM KPYIHBIX M
MENKHUX YacTHIl MbLTU. B 3aBUCHMOCTH OT pa3MepoB 4a-
CTHI[ TBIIK Pa3Mephl TONIIHMHBI BOJIOKOH (pribTpa MeHs-
10Tcs. B HacTosmiee Bpems IIMPOKO MPAaKTUKYETCS HC-
MOJIb30BAaHUE B Pa3IMYHBIX HA3HAYCHUSX 0a3aibTOBBIC
BOJIOKHA Pa3HOM TOJIIIMHEL, T.€., 0T 6 10 16 mkm.

Bbas3anpTOBBIE BOJIOKHA Pa3HOTO pasMepa TOJIIHUHBI
MOTYT OBITh HOJIyYEeHbI, Ha 0a3aJbTOIUIABUIBHBIX IEYaXx.
bazanpromuaBuibHas neyb pabdoOTaeT C MOMOIIBIO IPH-
POJIHOrO rasa, mojada KOTOPOrO MOIAEP>KUBAeTCA TEl-
JIBIM BO3AYXOM C JaBieHHEM 2 atm. B oTinume ot nei-
CTBYIOIIEH KOHCTPYKIMH 0a3ajbTOIIaBWIIBHOTO 000pY-
JIOBAHUS, aBTOPBI CTaTbU IPENIAraloT yCOBEPIIECHCTBO-
BaHHbIE KOHCTPYKIMH OTAEIbHBIX YaCTEH MEUN.

W3MmeHeHHe KOHCTPYKLMM OTHENIBHBIX 4acTed Ieun
MIPOUCXOIUT TPU TIOJIHOM COXpPAHEHHH TNpeKHEeH Xapak-
TEPUCTUKU 00OpyNOBaHMA, BKIIOYAs: NABICHUS rasa H
BO3/yXa, I0J]aBa€MbIe B 11€4b, FTEOMETPHUECKHUE MapaMeT-
PBI YacTel M CUCTEMBI X yIpaBieHus, oosem neun. [Ipu
9TOM BIIEPBBIE JOCTHI'HYTHI, HOPMaJIbHOE U MPAaBHUIBHOE
pacrpenieNieHde ra3a M BO3JlyXa B I€4d U OJUHAKOBOE
pacnpoCTpaHEHHE TEIUIOBBIX BOJIH IO BCEH BHYTPEHHEH
MOBEPXHOCTH IUIABMIIBHOTO 00OpynOBaHUs. YCIOBHAsS
CXeMa paclpeeleHusl BOJIH BHYTPH M€4H NIPeJCTaBIeHA
Ha puc. 1.

Taxoe 3¢ dexTnBHOE pacnpeeneHe TeIUIOBbIX BOIH
MTO3BOJISIET OBICTPOMY TOBBIIICHUIO TEMIIEPATyPBl BHYTPH
neun. [IpeacraBisieT NMpakTUYECKHIl HMHTEpeC N1eWCTBUE
TEIUIOBBIX BOJIH CIICI[MAJIFHO HANPABICHHBIX JAPYT MpPO-
TUB  Apyra. OTO TO3BOJSET 3aIlIMTHUTHh BHYTPEHHIONO
CTeHKY IeYd OT BIIMSHHUSI BCTPEYHBIX BOJIH M OJHOBpE-
MEHHO YCKOPHUTbH BIIUSHHE TEIUIOBBIX BOJH Ha ChIphE. B
pe3ynpTaTe OAMHAKOBOIO PpACHpPEAETECHUs TEIUIOBBIX
BOJIH, TI03BOJIIET MOIY4YHUTh Ka4ECTBEHHYIO U PABHOMEp-
HO KHUIISIIYIO )KUAKYI0 Maccy.

B cTpykType ycoBEpIIEHCTBOBAHHON ME€YH BKIHOUEHO
KOHCTPYKTUBHOE pElIeHHEe CIIocOOCTBYOIIEE U3BIIEYb U3
IJTABJICHON JKUAKOW MacChl BEPXHHM, IIJIAKOOOPa3HBIH
cinoif. C TaknM TEXHHYECKHM DPELICHHEM aBTOpaMH JaH-
HOHM CTaThM IMOJaHa 3asgBKa Ha IOJydeHHE narteHta PY3
Ha m3o0pereHne. Ilo3ToMy B CTaThe HE PACKPHITHI OT-
JIeJIbHbIE MOMEHTHI TEXHUYECKOI HOBU3HBI.

Takoe perieHre MO3BOJISET MOTYYHTh KUAKYIO MacCy
C MHUHUMAJIBHBIMU NPUMECAMU, YTO MOBBIIIAET Ka4ECTBO
KOHEYHOTO NMpojaykra. TakuM o0pa3oM yCOBEpLIEHCTBO-
BaHHas Me€4Yb OJHOBPEMEHHO COKpAlllaeT TEXHOJOrHue-
CKHE 3aTpaThl U MO3BOJSET MOJYYUTHh KAYECTBEHHYIO

2=,
ij%:’}p

MPOAYKIHIO.

HaOmionenust 3a 3TMM IpOIECCOM IO3BOJIMIO BBI-
SIBUTH COKpAIlIeHHEe BPEMEHH ,3aTpadyuBacMoe sl JOCTH-
JKeHHUS HEOOXOIUMOHN TeMIepaTyphl IIaBICHHUS ITOPOIBL.
Takum 00pa3oM, COTOCTaBISISI MOKa3aTeNH IEHCTBYIO-
el ¥ IpeUIoKEHHON NeYHM C HOBBIM TEXHUYECKUM pe-
IIICHHEM JTOKa3BbIBAeT, YTO COKPAIAeTCs BpeMs pa3orpena
nean 10 30 % u mocThraeTcs SKOHOMUS TOIUIMBHEIX pe-
CYpCOB.

Opranuszanus Mpou3BOACTBa (QUIBTPYIOMINX MaTepu-
aJI0B U3 KPUCTAJUIMYECKUX BOJIOKOH, OJYYECHHBIX B IJIa-
BUJIBHBIX TI€4YaX C HOBBIM TCXHUYCCKUM PCIICHUEM I103-
BOJIACT MOBBICUTH KAYE€CTBO MNPOAYKIHH. B JaHHOM CJ1y-
4ae MpeJICTaBIACT HHTEPEC OTCYTCTBUE Y TAaKUX BOJIOKOH
BS3KOCTH M BO3MOXKHOCTH TIPHJIUIIAHUS IPYT APYTY, 9TO
SIBIISICTCS IICHHBIM ITTOKa3aTelleM B IPOIECCE M3TOTOBJIE-
HUA QuibTpa. becnopsimoyHoe 3aneranue Apyr — Ha Apy-
ra KpUCTAJUIMYECKUX BOJIOKOH CO3JacT ONarompusTHHIC
ycrmoBus 00pa30BaHUS MCKYCCTBEHHOW pemetkd. [Ipo-
CTPaHCTBO, KOTOpOe 00pa3yercsi, MeXIy BOJOKHAMHU B
MOMEHT WX MpWIEraHus ApPYyr Jpyry oOpa3yroT wLieiu
JUIE CBOOOHOTO MPOXOXKACHUS Ta30B 4yepe3 (PHIbTPYIO-
nmid Matepuan. Hanuuwe B QUIbTpyrOEM MaTepHalie
CKBO3HBIX TIOp, CHOCOOCTBYET MpOIycKaTh Oecrpensr-
CTBEHHO TIa30BLIN TMOTOK, TEM CaMbIM, 3aJCPKUBAs MPU
STOM MPUMECH TTBUIH Ta30BOU CPEbIL.

TeXHUYECKH BaXKHBIM PEIICHHEM SIBIISIETCS MCTIONB30-
BaHHE 0a3aJbTOBBIX (WIBTPOB, IUIOTHOCTH KOTOPBIX
perymupyroTcs. PeryiampoBaHue TUIOTHOCTH (QHIBTPYIO-
mux 0a3aJbTOBBIX (HIBTPOB MpEANAracTCs BIIEPBBIC U
SBIISICTCS BAXKHBIM TEXHOJIOTHYECKUM  JTOCTIDKCHHEM.
QuIbTpel Pa3HOU IUIOTHOCTU XOPOUIO PEKOMEHIO0BAIH
JUIsl perierus npoOiemsl (uiabTpanuu. Takoe perieHue
JIOCTUTaeTCs 3a CUeT M3MEHEHHs MOPHCTOCTH MaTepuana
¢bunbTpa, KoTopas GopMHUPYETCs B MPOLIECCE U3TOTOBIIE-
HUs QuUIBTpyIOmero Matepuana. [3-4].

Takum 00pa3oM, YCTAHOBJIEHBI OTICNbHBIE CIIEIU(pH-
yeckue OCOOCHHOCTH Marepuana 0a3ajJbTOBOTO (HHIIb-
Tpa ,U3rOTOBIEHHOIO U3 Kau€CTBEHHBIX BOJIOKOH, BbIIE-
JISIFOILUI €T0 MOJ0XKUTENNbHbIE CTOPOHBI, 3 UMEHHO:

- TEPMOCTOMKOCTB 06a3a1bTOBOrO (GMIIBTPA, BENNYNHA,

Puc. 1. BsaumopenctBMe TenyioBoW BOJHbI U 6a3anbToBOM
KPOLLKU
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KOTOpast CITy>KaT JJIS OTpeieiIeHUs KO UIIHEHTa yIaB-
JMBaHHUA OPTaHWYECKON MBUIM U3 UCTOYHHUKOB BHIOPOCOB
BPEIHBIX Ta30B JIUTEHHBIX IEXOB METaJUTypIUYeCKUX
3aBOJIOB B aTMOc(hepy;

- CpPaBHUTENBHO BBICOKAash M3TMOHAs ECTKOCTb Oa-
3aJbTOBBIX BOJIOKOH IO CPAaBHEHHIO C JPYTUMH MHHe-
paJbHBIMU BOJIOKHAMH, MX KPUCTAUIMYECKas CTPYKTypa,
CIOCOOCTBYIOILAs CO3/1aBaTh MEXaHUUYECKYIO ITPOYHOCTD,
BBICOKHI KOA(Q(PHUIIMEHT COMPOTHBIIIEMOCTH TOTOKY BO3-
IyXa, OTCYTCTBHE KOX(QQHIMEHTa paCTDKEHHSA, Oiaro-
HPUSATCTBYIOIIETO 00pa30BaHHUIO MCKYCCTBEHHOH pereT-
KA — THMA JIETKOH CeTKH, CIIOCOOCTBYIOIIEH XOpOIIeiH
CKOPOCTH (HIIBTPAINH T'a30B M KAUECTBEHHOE YJIaBIIBa-
HHE TIBLIY;

- OTCYTCTBHE TUTPOCKONMMYHOCTH M HAO0yXaeMOCTH, a
TaK)Ke COXpaHEHHE IMOCTOSHHOW MOPHCTOCTH 0a3aibTo-
BBIX BOJIOKOH, IPOTHBOJICHCTBYIOIINI 0Opa30BaHUIO
0CaJIKOB Ha IYTH NPOTEKaHMs BIAXKHBIX Tra3oB uepe3
GunbTp M ynaBIMBaHWA IBUIM TNPU JIOOOH CKOpPOCTH
¢$unbTpanuy;

- cIocOOHOCTh 0€3 TpyAa yHalsiTh C IOBEPXHOCTH
0a3aIbTOBOJIOKHUCTOTO  (prulbTpyromero  MaTepuana
OCaIKl — a3pO30JIH, CHOCOOOM OTHYBKH HMX BO3IYXOM,
YTO CO3/AeT YCJIOBHS IUISl €r0 IOBTOPHOTO HCIIOJIB30Ba-
HUS B TIpoliecce (QrIbTparny.

Ilepeunciennsle mokazaTenu 6a3agbTOBOJIOKHHUCTOTO
(unpTpyromero MaTepuaja IO3BOJISIOT HCIOJIB30BaTh
JAHHBI (QUIBTP /U yJIaBIMBAaHUS BPEIHBIX OpraHuye-
CKHUX TIpHMecel U3 UCTOYHHUKOB BBIOPOCOB B armocdepy
BPEIHBIX Ta30B U B JEHCTBHUSX IIbUICYJIABIMBAIOIINX
MBUILHBIX KaMep ra3004UCTUTENBLHBIX COOpYKeHHH. JlaH-
HBIIl IIPOIIECC OCYIIECTBIAETCS 4Yepe3 Ta3004YHCTHUTEIb-
HBIE COOPYKEHUS, OJTHIM M3 OCHOBHBIX PabOvYMX OPTaHOB
KOTOPBIX SIBJISETCS IBIIEOCAJ0UHas Kamepa, OT KOTOpOH
4acTO 3aBUCUT NPOU3BOAMTEILHOCT IBUICYJIABINBaHHS
U pEIICHUS SKOJIOTHIECKUX IMpodiem. [5-6].

[IInpokoe nmpuMeHeHHe B psje MPOHU3BOJICTB T'OPHO-
METaUTYPru4eCKOl MPOMBIIUIEHHOCTH IbUIEOCa[0YHbIC
KaMephl 10 CUX Mop ceds ompaBisiBatoT. OOBICHIETCS
ATO KpailHe MaJbIMH TEXHOJIOTHYECKUMH M dHepreTHye-
CKUMH 3aTpaTaMH U NpocToTol obcnmyxuBanus. OmHaKo,
3¢ (HekTHBHOCTL PabOTHl KaMep, OCOOCHHO 10 MEJKUM
(pakuusiM IBIIM, BECbMa HHU3Kas, YTO 3aBHCUT OT 3HAYH-
TEJILHOTO KOJIMYECTBA IbUIM, BHIOPACBIBAEMOTO B OKpY-
JKAIOILYIO CPeny.

[IpoBeneHHBIE AKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS
M0 M3YYCHHIO BO3MOXKHOCTH 0a3aJIbTOBBIX (QUIBTPYIO-
IIMX MaTEpPHAJIOB Pa3HOI IIOTHOCTH, IIOKa3bIBAIOT HEOO-
XOANMOCTb H3YYEHHsS COCTOSIHHE IBUICOCAXKICHUS U3
MPUTOYHBIX CTPYH Ta3004YUCTUTEIBHBIX COOPYKEHHH,
KOTOpPBIE MOJAI0T 3aIlbUICHHBIM BO3AyX B Kamepy. Takas
HEOOXOANMOCTb BO3HMKJIA MO MPUYUHBI HEAOCTATOYHO
M3y9ICHHOCTH H3JI0KCHHBIX BOIPOCOB. DTO MOXKET CIIy-
JKUTh OCHOBHBIM (DaKTOPOM JI0Ka3aTENbCTB, MOATBEPXK/Ia-
IOIIME BO3MOXKHOCTH IPAKTUYECKOrO NpUMEHEeHus: Oa-
3aJIbTOBOTO (PMIIBTpa Pa3HOW IUIOTHOCTH B M3JIOKEHHBIX
LETIX.

Ha npaxruke noxaszano, 4to GpuibTpyromue Marepua-
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JBI B Pa3HBIX 00CTOSATEIHCTBAX MOTYT UMETh Pa3lIUIHbBIC
TEXHUIECKUE, TEXHOJIOTHYECKHE, (PU3NKO-MEXaHNIECKHE,
XMUMHYECKHE WIN UHBbIE CBOMCTBEHHBIE Moka3aTenu. IIpu-
YHHOW TaKOMY SIBJICHHIO MOXKET OBITh pa3Hble IOKa3are-
.

HccnenoBanue nmokasany, 4TO B HACTOSILEE BpeMs B
TEOPUH MPUHSATO CYUTATh, YTO IMyJIbCALMOHHOE U AU Py-
3MOHHOE [BUKCHHME YaCTUL] IIbUIY, 4 TAK)KE UX €CTECTBEH-
HOE OCellaHHe MO JEHCTBUEM CHIIBI TSKECTU UMEET CTO-
XAaCTUYECKHUN XapaKTep W OMHUCHIBACTCS CTaTUCTUYECKH-
MU ypaBHEHUSIMH, C LENbIM PSAIOM AOMYILIEHUN U Mpen-
noxeHui. [103ToMy 04eHb Ba)KHBIM SIBIISIETCS HCCIEJ0BA-
HHE BOIPOCa O TOM, YTO KaK B TAKUX OOCTOSTENbCTBAX
BeAyT ceOsi 0a3anbToBbIC (MIBTPHI Pa3HOW IIOTHOCTH
Hcxons n3 3THX MOJIOKEHUH U 00001ast uX pe3yJIbTaThl
UCCIIEJIOBaHMUS, HAMH MPEJIOKEHBI CIIAYIOLIHE CIIOCOOBI
pacdeTa napaMeTpoB IbLICYJIAaBIMBAHUS ¢ IPUMEHEHUEM
0a3a1bTOBOrO (PMILTPA Pa3HOW MIIOTHOCTH M PAcUeT KOH-
HEHTPaLUH IBUIM B IPOU3BOJIBHON TOUKE U ABMKEHUS IO
ocu /X,Y,Z/ u moment Bpemenu «E» cneayromiee qudde-
pEeHLMANBHOE ypaBHEHHUE.

i i
delx,v,z,g)
de

=di

'['[-‘C(}C,j-‘, z,€) + DAC(x,v,z,8) + Cy

(1)

(x,7,2,€)]

C YCJIOBUEM HETIPOHUIIAEMOCTH HA I'PAHULIC :

de
=10

an

i€ ¢ -KOHLIEHTPALHSI TbUIN;

V - CKOPOCTb BO3AYIIHOTO MOTOKA;

D-xo3ddurment typOynentroit quddy3uy;

S - IOBEPXHOCTh TPAHHUIIBI 00BEMA.

Pemas sTo ypaBHenne Cakc C.E., a Takxe MenbHHU-
koB E.Il. mpennoxxunu cieayromuil 3aKoH pacrpezelie-
HUSl 9acCTHI[ 10 BEPTHUKAIM B TOPHU3OHTAIBHOM TypOy-
JICHTHOM | KO3((PHUIMEHT yIaBINBaHUS YaCTHII:

C=Coexp{ _ 2% g‘} (2)

HB,
{ 243 }
—1- —
n=1-exp Hs,

IJIe: VS - CKOPOCTh MOTOKA;

U, - CKOPOCTb YaCTHII U MbIJIH BBICOTA KaHAJA,

1 - nuHa KaHaia.

Ha npuBeicHHBIX YpaBHECHUSX HE YYUTHIBACTCS BIIHSI-
HHUC Ha BBINAJCHUC U3 MMOTOKA YACTHUI :MX MACChI , MUJIC-
JIeBa CCYCHUS, HAYAIbHBIC MapaMeTphl MOTOKA, YTO Kak
W3BECTHO, SIBIISCTCS OTPEICIISFOIIUM.

B cBOMX TOJO0XKEHHUSAX MBI MCXOAWIM U3 THIIOTE3HI,
BBIBUHYTOM W OKCHEPUMEHTANBHO ITOATBEPKICHHON
JUTSL CHOCSIIITUXCSI OOKOBBIM TTOTOKOM cTpyH /I/, kKoTOpas
HCXOJUT U3 TOTO, UTO CHCTEMa CTPYH OOKOBBIX IIOTOKOB

P

€))



SIBIISIETCSI 3aMKHYTOM.

B Hamem ciydae 3aMKHYTO#l SIBISeTCS cUCTEMa
«4acTULA — CTPYSL.»

Torma paboTa, KOTOPYIO IPOM3BOIUT CTPYS Ha U3Me-
HEHHE TPAaeKTOPUH YaCTHIBI OyaeT paBHa padore, KOTO-
PYIO POU3BOAUT YACTHUIIA ITEPEMEILAsICh MEKIY H30TaXa-
MH CTPYH, T.€

o cﬁcz' F;Y = _g-mrX
NN
yoo_ gmy
x pc szr

rae X-och KOOPJUHAT, KOTOPBIE PACHOJI0KEHBI B IIJIOCKO-
CTH UCTEUYCHMS, U HANPaBJICHA BIOJIb OCH CTPYH;

Y — 0oChb KOOpIMHAT, HaNpaBlI€HHAs BJOJb JIMHUH
JIeHCTBUSA TPAaBUTALIUOHHOM CUJIBL;

g- YCKOpeHHe CBOOOAHOTO MaJeHus, n/s;

p.-00BEMHas Macca Bo3ayxa, kg/m’;

v’ - CKOPOCTb JBIKEHHS BO3IyXa B TPOHM3BOJBHOI
TOYKE CTPYH, m/s;

m,- Macca JacTui, kg;

F,- MHJIEJIEBO CEUEHHE YACTHII M, M’ . p.

CKOpoCTh B MPOU3BONILHOU TOUKe CcTpyH /I/ ompene-
JIM U3 YpaBHEHUS:
£15m,=d

V=V, 2 exp {—?4,5 f:\] '} (4)
1€ U - CKOPOCTh UCTEUYEHHMS U3 TIPUTOUHOTO OTBEPCTHS;

m/s- JUaMeTp MPUTOYHOTO OTBEPCTUS, M;

No- KO3GPHUIUEHT HEPABHOMEPHOCTH HAYAILHOTO
TOJIst CKOPOCTH;

IMoxcrasiss ypaBHeHUE (4) B IPEAbILYILEE, TTOTYYHM,

(5)

o e oo(es(?) )

..__d: =

VYpaBHenue (5) OMUCHIBAET TPACKTOPHIO MBIIIEBOH
YacTUIBl B IPUTOYHOM MOTOKE.
UYacTuia BeIMagaeT U3 MOTOKA TOrAA, KOTAa JOCTUraeT ee
TpaHULIbL:

Yep 05 (1+09%)

rae
— — e
==

o '--.n
@opMybl MOJYYEHBI AJII OCHOBHOTO Yy4YacTKa OCH
CUMMETPUYHON TOPU3OHTAIBHO MOJAHHOM MPUTOYHON
CTpYH, T.€. IJIsl IPUTOUYHBIX CTPYH MOJAHHBIX BEPTUKAIIb-
HO BHM3 ,HCIIOJIb3YE€M YCIIOBHE CYNEPIIO3UIUU KOJIh4e-
CTBa JBWKCHHS U OyJIeM CUMTATh, YTO YACTHIIA BhITIAIaET
13 MOTOKA, KOT/Ia €€ CKOPOCTh CTAHET MEHbIIE CKOPOCTH

615 ,sd

BUTAHHUS Vp, T.€.
f =—r 00 E'ITG{—?‘I-,S (—] ‘} = vy
. X LW

TJI€ Vp - CKOPOCTh BUTAHUS YACTHIIBL.
Pacuer mo mosrydeHHBIM (QOpMyJaM IMPOM3BOAMICS

YHCIEHHBIM METOAOM, HauMHas C YaCTHUIIBI PACIIONIOKCH-
HOH TI0 OCH TMPHUTOYHOTO OTBEPCTHA, W 3aTEM C IIarom
Ay, onpeensieMbIM TOUHOCTBIO pacyera. [lepexon k cie-
JyIOLIeMy IIary MpOU3BOIWICA IOCIE OMpeeNeHUs KO-
OpAMHATHI B KOHIIE MIPEBLAYIIEr0 OTpe3Ka.

Takum 00pa3oM, cTpoHiIach TPaeKTOPHs KaXIoi ya-
CTHLIBL, C 3aJaHHBIMU M, U F, criekTpa AUCHepcHOro co-
CTaBa IMbIIM NONaJaronye Ha 6a3anbTOBBIN GUIbTP.

Pacuersl, B 4acTHOCTH, MOKA3aJIH, TIPH PEATHHO BO3-
MOJKHBIX pa3Mepax IBIJIEBBIX KaMep, BBIIAZICHUE MEIKHX
(pakiyii MBUTH JOCTHYb MPAKTHYECKH HEBO3MOXHO. Kak
CJIeLyeT U3 TOJyYCHHBIX YPaBHEHHI U OYEBUAHON (HU3H-
KM TIpoliecca, BBINaICHNE LN U3 TIOTOKa yBEJININBACT-
Csl C YBEJMYEHHEM MAacChl YaCTHI[. DTOTO MOXXHO JI0-
CTHUYb ITYTEM CMAaYMBaHUA YaCTUIL U UX KanyHHHHﬁ.

Jlis ompeneneHus pocTa Macchl YacTHll, B IPHHLIUIIE,
MOJKET OBITh UCIIOJIb30BaHa GpopMynna Macksesuia /1.

dr,  DpAPr3
dC p=RT = ‘3";

r7ie p — INIOTHOCTD YacTHIE, kg/m;,
D-kosdduuuent nuddysuun, m’/s;
WL — MOJIeKyJIsIpHast Macca, kg/mour;
R — yHuBepcanbHas ra3oBas OCTOSHHAS HIIH

dr, DupAPr,3
dr  pRT = N

IZie Ty— HadYaJIbHBINA paguyc 9acTUIls! Ipu 1 = 0;

I'— KOHEUHBIH paJnyC YacTHUIIBI.

CTONKHOBEHHE YaCTHI] B IOTOKE COIPOBOKAAIOIIEECS
UX CIIMSHUEM, KOaryJsIiel, MOXKeT BbI3BIBAThCS pa3iIny-
HBIMH yCJIOBUSAMH OPOYHOBCKUM JABIKCHHEM, H3MEHEHU-
€M II0JIS JaBJICHHUS B IIOTOKE, TYpOYJICHTHOCTBIO MTOTOKA,
JIEKTPOCTATHUECKUMHU cuiamMu. HambGoibiero BHUMa-
HUSI 3aCITy’KMBAET TypOYJIEHTHAs KOaryJIsiiusl.

CkopocTh TypOYJNICHTHOH KOAryJsiiud C Y4ETOM
MHEpUUOHHBIX cun usydanu Jlesun B.I'., Tepuep U. n
ap. OTMeTHM, Ha Haml B3IJIsLJ, HanOoliee MepecreKTHB-
HOE YpaBHEHHE JJIsl pacyeTa CKOPOCTH KOaryJsIiuu

(7)

=Rt

N= KHE-H,i # T.k:_;- (:5] 0,25
Fo i )

Th

rae K — mocrositHHast BeTMUMHa;

p — TUIOTHOCTH BEIIECTBA YACTHIIBI,

€ — TypOyJeHTHasI SHEPTHUsl, TUCCUTHPYEeMasi B €/IH-
HUILy BpEMEHH B pacyeTe Ha eMHUILY MacChl BO3/IyXa;

V — KO3 PUIHESHT KHHEMAaTHUCCKOW BSI3KOCTH BO3ILY-
Xa;

11, I — KOHUEHTpaLKs YacTHLI;

"I, — CpeaHuit pasMep YacTHIL.

Poct yactuiy 3a cueT KoaryJisiLiMu ONpeaeseTcs u3:

dr, Aw(r,+1)?7

dr 4p = frf
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rae A® — KOHIIEHTpAIHs a3P030JIs;

r,— pagnuyc a3po30s;

I',— PaAnyC YaCTHIL.

OpHUM U3 cOCOOOB YBIaXHEHHS MbUICBBIX YaCTHIL U
UX KOAryJsluH SIBISICTCS TPAHCIOPTHPOBAHHUE YACTHIL
BIQXHBIM Bo3ayxoM. CmerannH M.M., AromkoB A.U.
CYHTAIOT, YTO HEOOXOAMMO TOAJCPIKUBATH TAKYIO BIaX-
HOCTh BO3/1yXa, IPH KOTOPOW B pe3yjbTaTe CyMMAapHOTO
pocTa, 3a CYeT CMAaYyMBaHUSA M KOATYISAIUH, Pa3Mephl Ya-
CTHII ITBUTH YBEIUYHUBAIKNCH 1O KPUTUUCCKOW BEITMYMHEI U
3a/IepKUBAJTUCH 0a3aJbTOBBIM (PHIBTPOM PA3HOU ILIOT-

HOCTH:
:( gLHu, ) -
o \20xp, *q

rae: L — konmdgecTBo BO3ayXa, m3/s;

H - onpenenstomuii pazmep, m;

Wy — BOIHOCTH BO31yxa, kg/ms.;

v — 000bEeM JTOKATM30BAHHOM 30HEI;

pr — IUIOTHOCTB YacTH, kg/m’;

g — YCKOPEHHE CBOOOIHOTO MafeH s, m/s>.

Pacxoj Bobl i TpeOyeMOro yBIaKHEHUS! BO3yXa
COCTaBJISET:

g=0 00se Lo “VuHHsP

']

preril=g

ILMIY-LABORATORIYA IZLANISHLARI
%’? HAYYHO-JIABOPATOPHBIE U3BICKAHUA

rae: Cy_ HayanbHas 3alBUIEHHOCTD, kg/m3;

Vp — CKOPOCTB BO3/yXa, M/s;

p — INIOTHOCTH BOJIBI, kg/m3 ;

Iy — HAYaJbHBIN paguyc yacTuil, mkm;

1 — IMHA JTOKaTM3UPYEMOTO yJacTKa, m.

[IpuBencHHAsS METOAMKA pacyera OCAKICHHS MBLTH
MOCJIE OYHMCTKH Ta3za OT IpuMmeceidl depe3 0a3ajbTOBBIH
(UIBTp pa3HOW IUIOTHOCTH MO3BOJIAET PACCUMTATH Pas-
MepEHI TBUIC0CAT0THON KaMephl, pacXo.l BOIBI I TpeOy-
eMoii 3 PEKTUBHOCTH Kamep.

Takum o0pa3zoM, JOKazaHa TPUTOTHOCTH 0a3aabTo-
BBIX BOJIOKOH JJISI H3TOTOBIICHHS 0a3aJIbTOBBIX (DIIIBTPY-
IONMX MAaTepHaJiOB B Pa3HOM ILIOTHOCTH IO yJaBJIHBa-
HUSl TBUIM NBUJIEOCATOYHOM KaMephl. PexomeHayroTcs
JIOCTYIMHBIC CIOCOOBI HM3TOTOBJICHUS U3 0a3aJIbTOBBIX
BOJIOKOH TKAHEBBIX 0a3aJbTOBOJIOKHUCTOTO (PHIbTPA C
Pa3IMYHON MJIOTHOCTH, KOTOPBIC YCIEUIHO MOTYT OBITh
MPUMEHEHBI B TEXHOJIOTHYECKHUX MpOIeccaX TOPHO-
METAJUTYPIHYCCKUX TPEATIPUITHH.

YCTaHOBJIEHO, YTO KPHUCTAJUIMYECKAS CTPYKTypa HC-
CIIelyeMBIX BOJIOKOH CIIOCOOCTBOBasia (POPMHPOBAHHIO
CJIOSL OCa/iKa, COCTOSIIETO M3 TBEPABIX MpUMeEceH Ha Io-
BepxHOCTH (mibTpa. Ho BHawane, ¢ MOBBIMICHHEM CKO-
pOCTH PUIBTPOBATHHOTO MPOIIECCa, KOIUIESCTBO BBIIEIS-
MO TBUIA BO3PACTaNIO0 IO KaKOTO-TO MOMEHTa, a 3aTeM
0OHAPYKUBAJICS CIaJ] BBIICICHUS.

Bubnuoepaghuyeckuli crucok

1. HayuHbie U Mpakmu4ecKue OCHOBbI KOMIIEKCHO20 UCMOMNb308aHUsI pasHomunHbix 6asanbmoe Ysbexucmana. MoHozpadgusi.

Haeou: «dycmnuk 6atiporux».- 2018. -250 c.

2. MemoOduka 8bIMonHeHUs U3MepeHULl Mo ynasnueaHuto 8peOHbIX XUMUYECKUX eeecms ¢ npuMeHeHueM 6a3asbmogoioKHUCMO20
unbmpyroweao mamepuana. MBU HIMK L|-34.20-106: Memoduka. — Hasou, UHW/TI-HIMK u HITU, 2011. — 8 ¢

3. KypbaHos A. A. O npobnemax ¢hunbmpayuu 2a3sa, Xudkocmu u o Mamepuanax ¢huribmpos. Hay4yHo-mexHu4yeckul u rnpou3eoo-
cmeeHHbIU XypHan «[opHbIl eecmHuK Y36ekucmaHay.- Hasou,2010. Ne 1.-C. 75-78.

4. Kypbaros A.A., Qwoe O.K., Habuesa WN.A. AHanu3 coepeMeHHO20 COCMOSIHUSI U320mMo8eHUsi 02HeCmoUKUX Mamepuarnos u3
MUHeparnbHbIX 80/I0KOH. Hay4YHo-mexHu4Yeckul u rpou3eo0cmeeHHbIl XypHarn opHbil eecmHuk Y3bekucmana. Hasou, 2010.- Ne 2.-

C. 87-90.

5. [MlaHday J1.4. u Jlugpwuy E.M. Teopemuydeckasi chusduka. « Teopus yripyeocmuy», U30.1V. M., «Hayka» nasHasi pedakyusi ¢pusuko-

memarnnypaudeckol numepamypbl.2007. -176 c.

6. Tpebywko O.[1. OcHosbl meopuu ynpyesocmu u nnacmu4yHocmu. M., «Hayka» 1984.-318 c.

87 O'zbekiston konchilik xabarnomasi Ne 2 (73) 2018



YK 622.807:614.7

© bakupos A.B., PanxaHoBa I'".E. 2018 r.

AUOAPKYIb — MOLUHBbIW KOHLEHTPATOP
N AKKYMYNATOP CONMHEYHOW 3HEPI'UA

Bakupos A.B.

CT. mpen. Kageapsl
«OdwenpodeccuoHATBHBIE H
IKOHOMHYeCKHe THCHHILTHHBD
AJIMaJIBIKCKOTO uinana
TamI'TY um. U. Kapumosa

Paiixanosa I'.E.
3aBeyOMii kageapoii
«JJIeKTPOTEXHHKA H JJIeK-
TPOMeXaHUKa» ATMAIBIK-
ckoro ¢puanana Taml'TY
uM. . Kapumosa,
K.T.H.

Termodinamik sistemaning ish bajarish qobiliyati energiya oqimi bilan emas, balki eksergiya oqimi bilan belgilanadi.
SHuning uchun quyosh hovuzlarida eksergiya zichligini orttirishga ahamiyat berish kerak.

Gelioelektrostansiyalarda bu vazifa optik usullar bilan amalga oshirilsa, quyosh hovuzlarida tushayotgan 75Vt/m’
zichlikdagi energiya ogimi 3,5-10" Vt/m’ gacha, yuz ming martalab gidrodinamik usulda oshiriladi. Ekologik
ko ‘rsatkichlar bo ‘yicha quyosh hovuz elektrostansiyalari boshqa turdagi energiya manbalariga qaraganda ma’qulroq,
chunki ular deyalarli hech qanday chiqindi bilan atrof-muhitni ifloslantirmaydi, chuqurlikdagi suvning isishi esa suv
haroratining mavsumiy tebranishidan kam bulgani uchun uning sezilarli ta’siri yo‘q.

Tayanch iboralar: Haydarko'l, quyosh hovuzi, sho‘r ko‘l, gidrodinamik usul, geliostat, gravitatsion konveksiya,
nokonvektiv soha, freon bug ‘-turbina qurilmasi, Renkin sikli.

The ability to perform work is characterized not by a flow of energy, but by a flow of exergy, and therefore
attention should be paid to the concentration of exergy by the solar pond. Unlike a conventional solar power
plant with heliostats, where the energy concentration is achieved by optical methods, the solar pond provides
a hydrodynamic energy concentration with an average density of solar energy inflow into the withdrawn heat-
ed brine of 75 W/m?, the enthalpy flux density is 3,5-10" W/m®°. Hence it is evident that the hydrodynamic con-
centration increases the energy flux density by more than 5 orders, i.e. hundreds of thousands of times. Ac-
cording to environmental indicators, in comparison with other energy sources, solar pond power plants are
preferable because they actually have no emissions, and weak heating of deep water is less than seasonal
fluctuations and should not have any noticeable effect.

Key words: Aidarkul, solar pond, salt lake, hydrodynamic method, heliostat, gravitational convection, non-

convective zone, freon steam turbine, Rankine cycle.

ANmapKynb - KpyImHOe OECCTOYHOE 03epO B CEBEPHO-
BOCTOYHOW HYacTH Y30EKHCTaHa, SBIAETCS HCKYCCTBEH-
HBIM BOJIOXpaHWIHILIEM B Alifap-ApHacalickoil cucreme
o03ep, 3aHMMaloIIeH o6uyio miomans 4000 km?. Cucre-
Ma BKJIIOYaeT B ceOsi TpPH 03epa C COJOHOBATOH BOMOU
(cobctBeHHO Alinapkyib, ApHacaii m Tyskan). Osépa
PAacIIOI0KEHbI B COJIOHYaKOBOMW BIIaJMHE I0T0—BOCTOYHOM
yactu nmycTelHU Kbi3pikyMm. O3epo Alpapkyib BTOpOe
10 pa3Mepy B peruoHe (IMocie MepechIXaroniero Apab-
CcKoro Mops) - umHOH 250 km, mupuno# 15 km pacrmo-
JIOKEHO Ha BBICOTE HaJ ypoBHEM Mops 247 m, ¢ o0be-
MoM Bozmbl 44,3 km’. Teorpadudaeckoe pacrogokeHne
03€epa MO3BOJISET €r0 UCIONIb30BATh, KAK KOHLICHTPATOP U
AKKyMYJISITOP COJIHEYHOI SHEPIUH, HE HapyIIasl 3KOJIOTH-

YeCKOe paBHOBECHE B PErHOHE, O KOTOPOM HIXKE WJET
peub.

IIpupoaHbIi TOTOK NEPBUYHOM 3HEPTUH - COTHEUHON
- B IyCTHIHAX OYEHb BEJHK, 00JIAYHOCTh Majla U WHTEH-
CHUBHOCTh MHCOJISIIIMK B MakcuMmyme noxoaut g0 1000 W/
m’, a B cpeanem cocrapiser 200-300 W/m®. Ho ocBoe-
HHUE BO30OHOBJISIEMBIX HCTOYHUKOB YIHPAETCS B HU3KYIO
IUIOTHOCTH NPUTOKA DHEPTHU: Takas BenuuuHa kKak 200-
300 W/m? B BHZE TEILUIOBOTO M3/IYYCHHMS, AaXKe TIPU HPH-
MEHEHWH KOHIICHTPATOPOB, €m¢ Mana M IMPHBOAHUT K
CPaBHHUTEIHLHO HEBBICOKOMY 3HadYeHHIO Kod(]duimenTta
JKcepruu — HeTTo. [1]

3TO 00CTOSTEIHCTBO MOKA IPEISITCTBYET HMIMPOKOMY
MIPUMEHEHHIO U TeIMOCTATHBIX 3JICKTPOCTAaHINH, U (POTO-

88



ILMIY-LABORATORIYA IZLANISHLARI

28 HAYYHO-JIABOPATOPHBIE U3bICKAHUSA

npeobpa3oBareneit COJIHEYHOU JSHEPIUU Ha
MOJNYNpOBOAHMKAX. WM3-3a HU3KON MIOTHOCTH MOTOKA
COJIHEUHOW 3HEPrUU 3aTpaThl DHEPrUU Ha METal ISt
reJuocTaToB M Ha  MOJYNPOBOAHMKA  WIM  Ha
KOHLIEHTPATOPbl U3NIYYEHHUS €€ HEJOMYCTUMO BEIUKHU.
[TosTOMY Hafo MCKaTh TakHe CIOCOObl MpeoOpa3oBaHMUs
SHEPruM, B KOTOPHIX HEMNOCPEICTBEHHbIH MPUEMHUK
W3JIyYEHHUsl CO3JAETCA U3 YK€ HMMEIOIMXCS B IPUPOJE
MaTepualioB 0e3 JOMOJHUTEIBHBIX 3aTpaT HEPTHH, B
poJiii KOTOPOro B JaHHOM cTaThe paccMaTpUBAETCS
yInoMsiHyTO€ BbIIe 03epo. Kpome Toro, HeoOxommmo
00eCTIeYnTh KOHIICHTPAIMIO IMOTOKA SHEPTHH Ha MHOTO

MOPSAAKOB, YTOOBI MOXHO  OBUIO  OTPaHUYUTHCS
HOPMAaJIbHBIMH pasmepamu SHEPreTUYECKOTO
o0opynoBaHusl.

ComnstHOE 03ep0 KaK aKKyMYJIATOP COJHEYHOH 3HEp-
rum ObuT0 Tpemioxkero A. ¢on Kameunikum B 1902 r.,
KOTOpBI 00Hapyxui Temreparypy 70 °C Ha o3epe Ma-
Be B TpaHcuiibBaHUU.

ConHewHbIH coyistHOM Tpyn (puc. 1) - aTo Hermyoo-
kuit (2 — 4 m) GacceiiH ¢ KPyThIM PaccoJOM B HWKHEH
€ro 4acT, y KOTOPOTO B HIDKHEM HPHUIIOHHOM CJIO€ TeM-
nepatypa Ioj JeHCTBHEM COJIHEYHOI pajuanuyl 1O0CTH-
raet 10000C u naxe Boiwe. [2]

DuU3UYecKOl OCHOBOM BO3MOXHOCTU IOIYYEHMS
TaKWX BBICOKHX TeMIlepaTyp BOmm3m mHa mpyna (puc. 1)
ABJISIETCSA MOJaBJIeHHe TPABUTAIMOHHON KOHBEKIUH -
BCILIbITHA HarpeToil CosiHIIeM BOIM3M IHA J>KHUAKOCTH
BBEpX IOJ ACHCTBUEM apXUMENOBOM CHUIIBI, €CIM IUIOT-
HOCTb JKHJIKOCTH MaJaeT C POCTOM Temmeparypsl. Uu-
cTas ¥ ciaabocoseHas (B TOM YMCIie MOPCKas) BOJa IO/~
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YHUHSETCSl ITOMY 3aKOHY: TI0 Mepe HarpeBa u3-3a TepMH-
YECKOT0 pacUIMpeHHs INIOTHOCTh YMEHBIIAETCS M Harpe-
Tasi BOJIa BCIUTBIBACT BBEPX, OT/AABasl TEIJIO BO3AYXY, a €€
MECTO 3aMeIlaeT XOJIOJHAs. Y CTaHABIMBAETCS HeTpe-
PBIBHBIN ITPOIIECC KOHBEKLIUH C MEPEHOCOM TEIIOTHI OT
HarpeToro COJIHIIEM IHA BBEPX M OTJada €€ BO3IYXY.
HimeHHO 1I03TOMY BOJIa B MOpPE HE HarpeBaeTcs BbIIIE 25
— 30 JC. B conmHeyHOM MNpyHy TaKOi KOHBEKIIMH HET,
MOTOMY YTO Y KPYTOCOJIEHOTO paccoiia OOJbIIOH IIOT-
HOCTH, HAaxOJSILIErocsl y IHa, M0 Mepe HarpeBa IUIOT-
HOCTH MOBBILIAETCS W3-32 POCTa PACTBOPUMOCTH COJIH B
Bojie M ATOT 3((DEKT MepecusInBaeT ACHCTBHE pacirpe-
Hust kuakoctu. Conb B ropsiueil Boje pacTBOpPSIETCS
ObIcTpee, YeM B XOJIOIHOM, B OCHOBHOM Ouiarojapsi aud-
¢y3un. CrnenoBaresibHO, IPU HArpeBe MPHIOHHOTO CIIOS
KPHUCTAJUIBI COJM OBICTpee MEepexosT B paccoll, yBeJu-
YMBasi €ro IUIOTHOCTb. MeXaHM3M OTAa4YM Temja OT
HarpeBacMoro JHa W MPHUAOHHOTO CIOS — 3TO TOJBKO

AVOHHA, M

I

] 0 100
Teymeparypa, C
Puc. 1. 1 - npecHas Boaa; 2 - M30nNuUpyLMIA CroW C yBENWUYM-

BalOLLENCA KHM3Y KOHLIeHTpaumen paccona; 3 - Cromn ropsyero
paccona
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TEIUIONPOBOAHOCTh Yepe3 IPYHT BHHU3, depe3 OOKOBBIE
OTKOCHI U CIIOM HEMOABMKHON BOIbI BBepX. OCHOBHYIO
YacTb 3HEPTUU B COJIHEYHOM CIIEKTPE HECYT KOPOTKOBOJI-
HOBEIE - BUIUMBIC - U YIBTPAPHOICTOBEIC TyIH, KOTOPHIC
¢11a00 TOTJIOMIAIOTCS B TONIIE BOABI M JOCTHTAIOT JHA.

Hrak, B TakOM IpyJy YacTh COJHEYHOI'O U3IYUYECHHUS -
HHPPAKPACHOTO CIIEKTPa - TIOJHOCTHIO IOTJIOMIACTCS
BEpXHUM CJIOEM IIPECHOM BOJbI, KOPOTKOBOJIHOBOI'O
CIICKTpa-HAYHET TOTJIOMATECS O0Jiee HU3KUMH CIIOSMU
BOJIbI, @ HE TIOTJIONICHHAS YacTh WU3JIy4eHUs, IPOIIe/Iie-
IO CKBO3b BOJY, - TEMHBIM JHOM. DHEPTusi, OTpaKeHHAas
OT JJHa, YaCTUYHO IOTJIOTUTCS BOJIOW Ha OOpaTHOM MYyTH.
TennonpoBoIHOCTs CYIIECTBEHHO ciabee KOHBEKIUH,
TaK 4TO BOJIM3M JHA pacco OyaeT HarpeBaThCs 10 YIIO-
MSHYTBIX BEIMYMH. VIMEIOTCS CBEAEHUS O MOJIyYE€HUU
temneparypsl 102 u 1090C u pacueTHble MPEANONONKeE-
HUS O BO3MOXXHOCTH IocThdb 1500JC B HAacCBHIIIEHHBIX
pacconax. Pa3ymeercs, 3TH Temmeparypbl 3aBUCAT OT
reorpaUecKor IMIMPOTHI, MPO3PAYHOCTH aTMOCc(hepsl,
MIPECHOM BOJIbl, M30JIMPYIOLIETO CJIOA U paccoia Npyaa,
TEIUION30JISIIUN THA ¥ OOKOBBIX CTEHOK, HAJW4YUSI KOH-
LIEHTPATOPOB (OTpakaTesel COJHEYHOIO H3JIyYeHHUs B
aKBaTOPHIO MpYJa) U BETpa.

Bepxuuit cnoil mpyaa cOCTOMT W3 NPECHON BOABI,
tomuHoN 06bryHO 0,1 — 0,3 m, rae moJaBUThH mepeme-
LIMBaHUE KUAKOCTH He ynaercsi. Cka3bIBaeTcsl AeUCTBUE
BETpa, HEPAaBHOMEPHOI'O 3arpsi3HEHUs MOBEPXHOCTH U
JIPYrUuX MNPUYMH. DTOT CJIOW Ha3bIBAE€TCS BEPXHEH KOH-
BEKTUBHOW 30HOH, W €ro TONIIMHA IOJDKHA OBITh Kak
MOJKHO MEHBIIIE W YHIE, U TTOBEPXHOCTHh 0e3 psdu, 4To-
OBl CHH3WTH MMOTEPH H3IYYEHUs, BXOIAIIErO B Boay. To
COJTHEYHOE M3ITy4eHHUE, YTO MOTIOTHIIOCH B BEPXHEH KOH-
BEKTHBHOM 30HE, - MOTEPs SHEPTHH, HOO OHA JIETKO YHO-
CHUTCA C TIOBEPXHOCTH BETPOM U 32 CUET UCTIAPEHHUS BOJIBL.

Hwxe HaxoauTCs TpaJHeHTHBIN CIIOH (M30IUPYIOMIHIA
CJIOM ¢ yBETMUMBAIOIIECHCS KHU3Y KOHLIEHTpallUe pacco-
Ja), HWMEHHO 3JeCh CO3JAaeTCi  «TePMOKIHH» U
«TaJIOKJIIMH» - PE3KO HEPaBHOMEPHOE paclpelesieHue u
TEMIIEpaTypbl, U COJIECHOCTH IMpPH IOJHOM OTCYTCTBUU
MepeMeInBaHusl, eCli Tpyn padortaer ycroidmBo. OT
TOJILIMHBI 3TOTO CJIOSI - HE KOHBEKTHUBHOW 30HBI - CHJIBHO
3aBUCST BCE XapaKTepUCTHKH mpyna. [lone3noil snepru-
ell mpyna SBISETCS TEIJIOBasi, HAKOIICHHAs B HIDKHEH
KOHBEKTHBHOM 30He. Ee MOXHO HCMOJB30BaTh Kak it
1enen TeruIocHaOKeHus!, TaK U JJIsl BRIPAOOTKH IIEKTPO-
SHEPIHH IIyTeM IPOIYCKaHMS Paccojia U3 ATOH 30HHBI Ue-
pe3 Kakue-1moo TerI000MEHHUKH.

Ha puc. 2 nokazana Bemmuuna KITJI npyzaa - oTHo1Ie-
HUE OTBOJMMOM TEIUIOTHI K MaJaloniel Ha MOBEPXHOCTh
COJTHEUHOH 3Hepruum A camMoe CYIIECTBEHHOE B 3TOM
«KOHCTPYKIUU» NPYyAa, 3TO TO, YTO TEPMUUYECKOE COIMPO-
THUBJIEHUE TpaaueHTHoro ciog B 1000 pa3 Bele compo-
TUBJICHUS TPECHON BOJBI IPU HAJMYUU CBOOOJHON KOH-
Bekuuu (0,0018 m* [1C-W-1). JIis COMHEUHBIX CONSHBIX
IIPYJOB B HACTOSIIEE BPEMsI UCHOJIb3YIOT OTXOABI COJIS-
HBIX TIPOM3BOJICTB, COAEPIKAIIIE OONBIIYIO OO XJIOPH-
a MarHus, He TPUTOAHYIO A NUTaHUS. A 4YTOOBI
[IPENOTBPATUTL YTEUKH, IOBEPXHOCTb AHA IOKPBHIBAIOT

IUTACTMACCOBOH IICHKOH WM CIIoeM (ypaHOBOH CMOJIBI.
WHoraa 1ocTaTovHO TOTO, YTO THO «yOMBAaeTCs» BOJOHE-
npoHunaeMoi rmuHoi. CyIiecTBeHHBIM NPEUMYILECTBOM
COJIHEYHBIX COJIHBIX MPYAOB SIBISETCA TO, YTO HapAIy C
MPSIMBIM COJTHEUHBIM M3Jy4YCeHHEM OHHU BOCIPUHHMMAIOT
(aKKyMyIUpYIOT) pPAacCesiHHOE HU3Iy4eHHE, OTPAXKEHHOE
0T 00JIaKOB, IPEIMETOB U T.II.

CoJytHEeUHBIH COJISIHOW NpYJ HPEACTaBIseT coboi on-
HOBPEMEHHO KOJUIEKTOP M aKKyMYJSATOP TEIUIOTHI, IPHU-
YeM 10 CPaBHEHHIO C OOBIYHBIMU KOJUICKTOPAaMH H aKKY-
MyJISTOPaMH OH SIBJIAETCS Oonee nemeBoi cuctemoil. C
9KOJIOTHUYECKOH TOYKH 3pPEHHS MPOEKT IIPEICTABIICT
OIIMH W3 HAWIYYIIHX CIIOCOO0B >HEprocHaOXeHws, 0o
MIOJTHOCTBIO MCKIIFOYaeT TOPEHHE OPTaHWYECKOro TOILIH-
Ba JIETOM, CHIDKAET €ro 10 MUHUMYyMa 3UMOI.

ITo cocrosnuto Ha 80-¢ T HAMOONBLINH MO MIIOIATU
npyn co3gaH B M3pawmne BOim3u MeptBoro mops. Ero
mromans 250 teic. m’. Ha HeM MOCTpOEHA M MCIIBITAHA
napoTypOuHHas (hPEOHOBAas SHEPreTHUCCKAs YCTaHOBKA
MOILHOCTBIO 5 MW.

[TpuBenem pe3ynbTaThl UCIIBITAHUN YIIOMSHYTOH BBI-
1€ YHEPreTUYecKON YCTaHOBKH C MapoBOW (hpeoHOBOI
TypOuHOiA. [2].

IMpyn coOupaer CONHEYHYIO SHEPTHIO Ha IUIOMIaId
0,25 km?, a ropstamii paccon M3 HIDKHEH KOHBEKTHBHOI
30HBI TpyZa MOJAeTCs B TEMIOOOMEHHUK-UCTIAPUTEND -
aHayior komia Ha o0bruHOM TOC, rae HarpeBaeTcs GpeoH.
B typOuHe dpeon mepenaeT MOIIHOCTH 3JIEKTPOreHepa-
TOPY, 3aTeM KOHJIEHCUPYETCsl, OT/JaBasi COPOCHYIO TeIlIo-
Ty IMPKYJSIMOHHOIN BOJE, M HACOCOM 3aKauMBaeTCs B
UCTIapHUTeNb. DTO OOBIYHBIN IMKJI PeHKHHA BCeX HU3KO-
TEeMITEpaTYpHBIX JHEPreTHYECKHX YCTAaHOBOK - TeoTep-
MQJIBHBIX, OKEAHCKMX, YTHJIM3aMOHHBIX Ha BIIAKHOM
nape.

[Ipu ucnpITaHUSAX TakoM YCTAaHOBKM MOLIHOCTBIO 5
MW B peanbHBIX YCIOBHSX PaOOTHI COJIHEYHOTO INpyna

30
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o 0,5 1 1,5 2 2,5
FrnyGuHa npyga, m

Puc. 2. 3aBucumoctb KM conHeyHoro consiHoro npypa, He
MMeloLwero Tension3onAuMmn gHa U 60KOBbIX CTEHOK, OT TeM-
nepartypsbl paccona ([1C) u rny6uHbl HEKOHBEKTUBHOW 30HbI
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v Y BOYITISH VA METALLURGIYA

2‘2& OBOI'AIIEHUE U METAJLITYPT'USA
Ta6bnuua 1
TIOJIY9ICHBI CIIeIYIONTNe Pe3yIbTaThl B Ta0II. 1:

OTH UCHBITAHUS MOKA3aad, YTO COJHEYHBIH COJSHOM Pe3ynbTaThl MCNbITAHUA YCTAHOBKM MOLWHOCTLIO 5 MW
NpyJ ACHCTBUTEIBHO MOXET CTaTh OJHHMM H3 JIYYIIHX TP —— ovmm. | Konso
ycrpoiicTB 3HepreTuku BUD. YaenbHas asnekTpuueckas TemMreparypa paccona oC 35
MOILHOCTb, MOTydYeHHas ¢ 1 m? MOBEPXHOCTH HpyAa CO- Pacxon paccona /s 3.66
craBuna 20 W. CpenHerojoBoi KO3 QHUIUESHT HCIONB30- TeMrepaTypa OXTakIaiomiet BOIb! oC 28
BaHUs ycTaHOBJIeHHON MouHoctu (Kuym) 73-90 %. Pacxo OXITaKIAIONCH BB m/s 3,66
VY aenbHbIE KaUTaNbHbIE 3aTPAThl HA CO3[JaHHUE YHEProre- Temmeparypa (peora oC 75
Hepupytoleit ycranoBku cocraBwin 4500 $/kW, gro B nepes; TypOuHoii
CcpeqHeM B 2 pas3a BBIIIE, 9eM COOTBETCTBYIOIIHE ITOKa3a- JlaBneHue nepen TypOUHOI aTt™ 8,2
tenu o TOC Ha OpraHWYECKOM TOIUTHBE, IPUYEM 3TH TemnepaTypa KOHAEHCALUA °C 34
3aTpaThl UMEIOT TEHICHIMIO K CHIDKeHUI0. CpoK sHepre- TeIIoBasi MOLIHOCTb MW 60
THYECKOH OKYyNaeMOCTH CYIIECTBEHHO MEHBIIE CpOKa HCnapuTeNs
CITy>KOBI, CIIEZIOBATEIFHO MPYIOBasl CONHEYHAs 3JIEKTPO- TenoBast MOIIHOCTL MW 55
CTaHLMSI MHOTOKPATHO BO3MECTUT 3aTpaTbl SHEPrUU Ha e
ee 000pyIOBaHUE; HO 3aTPAThl SHEPTHU HA TPYyOOIPOBO- KIIJI rypOurnoii crynenu % 93
JIbl MOTYT OBITH OY€Hb BEJIUKH, IOATOMY OTAACTCS MPe/- MouHocts reseparopa MW 5,07
MOYTEHHE KepaMHYEeCKUM TpyOaM, OOBIYHO HpUMEHse- O6wwit KI1JT % 7,12
MBIM B CHUCTEMAX OPOLLICHMUS. MouHocTs Hacoca It GppeoHa kW 350

B cpaBuenuu ¢ 00braHbIMH TOC M0 METAIIOEMKOCTH MorsocTe Hacoca paccona kW 370
000pyIOBaHMs MPYIOBass COJHEYHAss OJIEKTPOCTAHIMSA MormHoCTh BOATHOTO Hacoca kW 320
NPOUTPEIBAET HEMHOTO. ECIM e yduecTh BCe 3aTpaThl MomHocTh IPoUHX yCTPOHCTB kW 30
MeTajjia, a 3HAYUT W SHEPTMM Ha TOIUIMBHBIA LMKI U PacueTHbIC 3HAYCHHUS:

TPAHCIOPT TOIUINBA, TO MPEUMYIIECTBO HPYIOBOW 3IeK- LA e G e 41/348=0,17
TPOCTAHIMH HA JIHIO. Oxceprernaecknii KIT/] 0,0712/0,117 = 0,60
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Magolada, tarkibida temir migdori kam bo’lgan temir tarkibli rudalarni metallurgic qayta ishlashga tayyorlash
magsadida metallashgan boyitmani olish usuli ko 'rib chigilgan. Metallashgan boyitmani olish jarayonini samarali bor-
ishiga quyidagi omillar ta’sir etishi ko 'rsatilgan: rudaning tarkibi, rudaning fizikaviy va kimiyoviy xossalari, qumogq

olish imkoniyati, tiklovchi moddaning turi va sarfi.

Tayanch iboralar: past sifatli hom-ashyo, boyitish, ruda-ko 'mirli qumogqni tayyorlash, quydirish, metallash,
tiklanish, pirometallurgiva, magnit separatsiya, po’lat ishlab chiqarish.

In article the possibility of receiving the metallized concentrates from ferriferous ores with the low content of iron,
for the purpose of preparation them to metallurgical processing is considered. It is shown that the following factors have
significant effect on effectiveness of process of receiving the metallized concentrates: composition of ore, physical and
chemical properties of ore, possibility of receiving pellets, type and consumption of reducer, etc.

Key words: low-quality raw materials, enrichment, receiving ore and coal pellets, roasting, metallization, restora-
tion, pyrometallurgy, magnetic separation, production became.

XKenezopynHple MECTOpOXICHHST Y30eKHuCcTaHa OTHO-
CATCA K KAaTeropuu OCOHBIX M KOMIUIEKCHBIX JKEJIe30-
TUTAHOBBIX, KeJE30—TUTaHO—BaHAIUEBBIX PY/, U1 KOTO-
PBIX XapaKTepHO Ype3BbIUAlHO TOHKOE IpopacTaHue
PYIHBIX M HEPYAHBIX MHUHEpaioB. B HuX 3HauuTeNbHas
4acTh KeJe3a BXOAUT B COCTAaB KOMIUICKCHBIX M JKelle30-
CHJIMKAaTHBIX MUHEpatoB. [Ipu ux oboraieHny He J0CTH-
raeTcsi YJOBICTBOPUTEIBHOI'O pa3/eNeHUus] PYIHBIX H
HEPYIHBIX MUHEPANIOB AK€ IPU OYE€Hb TOHKOM H3MEIlb-
4YeHUH pyxA. B pesynprare 3TOrO moiydaroTcs OeqHble
JKEJIE30M KOHIIEHTPAThl C MOBBIIMIEHHBIM COJEpKaHUEM
SiO, 1 qpyTUX OKCHIOB ITyCTOW OPOIBL.

Kpome Toro, npu HaaMuuy XUMHYECKON CBSI3U MEKIY
OKCHJAMH Kejle3a M IIyCTOHM IOpOJOH 3HAYUTENbHas
4acTh CBA3aHHOTO MeTajlla TepAETCs C XBOCTaMHM, U3BJIe-
YeHHEe IICHHOTO KOMIIOHEHTa B KOHIIEHTpAaT INpPH 3TOM
OCTAETCS HUZKUM.

Tak, Hampumep, pynabsl MecTopoxaeHus TeOuHOyak
SIBIISIFOTCSI BKPAIUIEHHBIMH, T'YCTOBKPAIJICHHBIMH M Mac-
cuBHBIMU. OCHOBHOI pyIHBI MHHEpal — THTaHOMAarHe-
TUT, COCTOSIIIUI U3 MarHETUTA C TOHKHMMH IJIaCTUHYATHI-
MU BpOCTKaMHU HIIbMEHMTA. [IpHCYyTCTByeT Takxke rema-
TUT. Mectopoxaenre TeMupkaH xapakTepu3yeTcsl Hallu-
yheM reMaTUTOBBIX, CMEIIaHHbIX reMaTuT-
MarHeTUTOBBIX U MarHETUT-T€MaTUTOBBIX PYI.

Mecrtopoxknenne CplopeHaTa XapaKTepHu3yeTcs TH-
pOTEepMaIbHO—0CAOYHBIMH reMaTUT-TAIMOHUTOBBIMHU
TANaMu pyxa. Mmeercs Takke CKapHOBO-MarHETHTOBBIN
U pyast [1].

[IpuMeHeHne K TakuM pyAaM OOXWI-MarHUTHOTO
oborameHust B OOJBIIMHCTBE CIy4aeB HE MAET IOJIOKHU-
TEJILHBIX pe3ysbTaToB. Tak, mpu 00KHUr-MarHUTHOM 000-
TaleHun OypO’KeNe3HSIKOBBIX PYA, NPEICTABICHHBIX B
3HAYUTENIBHON CTENEeHU TOHKOBKPAMJIEHHBIMU MOPOJAMHU
CJI0’KHOTO COCTaBa, COJAEp’KaHME jKejle3a B KOHLIEHTpaTe
00bI4HO He mpeBblmaet 53-55 %, a KOHIEHTpauus ero B
XBOCTax cocraBiisieT He MeHee 22-24 %. DTo 00bsCHSET-
cs1, TTTaBHBIM 00pa3oM, MPUCYTCTBHUEM B ATUX PyJax 3Ha-
YHUTEJIBHBIX KOJIMYECTB XKEIE€30-CHIIMKATHBIX MHUHEPAJIOB,
HOHTpAJINTa, XJIOPUTA M IIaMO3WTa, NPHOOPETAIOINX B
mporecce 00XXHUra MarHUTHBIE CBOIMCTBA M MEPEXOISAIINX
TIpH cenaparvy B MarHUTHBIN KOHIIEHTpaT [2, 3].

JUis OCyIIEeCTBIEHUS BBICOKOTEMIIEPATYpHOTO BOC-
CTaHOBUTEJIBLHOIO 00XHIa pya 10 METAUIMYECKOTO CO-
CTOSIHMSI TIPEIUIOKEHBI W HMCIBITaHBl B JIAOOPAaTOPHOM H

MOJYTIPOMBIIUIEHHBIX MacIITa0ax pa3iuyHbIe METOIBI.

B HHX mpeaycMOTpEHO HCIIONB30BaHHE B KauecTBE
BOCCTAHOBHUTEIISl SHEPTCTUYCCKUX YIJIeW WM KOKCOBOI
Menoun. Cpean HUX:

1. OGXHUr pyosl BO BPANIAOIINXCS MEYaX B MEPECHI-
MaloIeM PYAHO-YTOJIBHO-(IIFOCOBOM CJIO€, HM3BECTHBIN
kak npouecc RN [4, 5].

2. Boicokotemneparypbiit (1150 - 1350°C) o6xur
PYIHO-YTONBHBIX OKAaTHIMIEH B OKHCIUTEIbHON WM
HeHTpasbHON aTMocdepe Ha KOHBEHEPHOW OOMXKHrOBOI
MalliHe, B KOJIbLEBOM BPALLAOLICICS IIEYd UM IIEPUO-
JINYECKH IEHCTBYIONIEH peTopTe [6].

ITocne TOHKOTO M3MENbUEHHUS OKATHIIIEH U MOCIeay-
olIe MarHUTHOH cenapaliii MOXKeT ObITh OJTY4YeH KOH-
LEHTPAT C BBICOKHM COJCPKAHUEM METAIUTHYECKOTO JKe-
ne3a (75-85 %) u crenenpro Metamu3anun (Feye, / Feosy
-100) mopsiaka 80-95 %.

Ha xagenpe «Mertammyprus» TamikeHTCKOTO TOCY-
JAPCTBEHHOTO TEXHUYECKOTO YHHBEPCHTETa pa3padaThi-
BaeTCs TEXHOJOTH, MPHU KOTOPOH mpsMoe oOoramieHne
PYIOBl OJHUM M3 KJIACCHYECKHX METOJIOB COYETAeTCsS C
BhICOKOTeMIepaTypHbiM (1150 — 1350°C) BoccraHOBH-
TENBHBIM 00XHUTOM TPYAHOOOOTaTUMBIX MTPOMBIIIICHHBIX
MPOAYKTOB IO METAJUIMIECKOTO Kene3a. YacTHIKH xene-
32 OTHENAIOTCS OT ITyCTOM IOPOJBI M BBLACISIOTCA U3
COCTaBa CIIOXKHBIX XMMUYECKUX COEAMHEHHH C TPyAHO-
BOCCTaHOBHMBIMH OKCHIIAMHU THTaHA, MapraHiia, BaHa i
u Xpoma. B nanpHe#nieM 4acTHUKHM KOaryJiaupyroT, NpH-
oOpeTasi OKpY)XHYIO (OpMY, YTO IO3BOJISICT JIErde W3-
BJI€Yb UX ITPU HOCJIEAYIONIEM U3METbUSHUH 000KKEHHO-
TO MPOJXYKTa U €r0 MarHUTHOM Cenaparyy B caboM I1o-
Je.

B pecry6rke U3BECTHBI TPH MECTOPOXKICHHUS 0100~
HBIX py[. YUWTBIBas, U4TO JBa W3 HUX CPABHHUTEIHHO HE-
oonpime (CrropeHaTta u TeMupkan), Ha HaIl B3I 1ie-
JIeCO00pa3HoO TMPOBOJAUTH MCCIICIOBAHHMS Ha Mpodax, co-
CTaBIICHHBIX M3 CMECH BceX 00pasmoB. Bpsax mm meneco-
0o0pa3HO Ha KakJ0e MECTOPOXKAEHHE pa3padaThiBaTh
OT/EJbHBIC TEXHOJOTUM M CTPOUTH CBOM IIPOMBIILICH-
HBIE MIPEATIPUATHS.

ITpo0Ga, cocraBieHHas U3 CMECH pyJ, UMeNa CIeayo-
Ui MUHEpaJorn4eckuii cocrtas, % (Bec): 34,85 rema-
T, 26,00 marnerur, 0,33 cymspumos, 38,82 mycroit
mopoasl. B GonbIIMHCTBE CIy4aeB OCTaTKH MarHETHTa
COXPaHWINCHh TOJIFKO B IEHTPAIBHOM YacTH OCOOCHHO
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Puc. 1 BnusaHne Temnepartypbl 06Xura Ha copepxaHue xe-
ne3sa B KOHLeHTpaTe

KPYIHBIX pyIHBIX 9acTHIl. MlHOrma B remarute HaOmoqa-
1oTcs 3épHa marHetuta guametpom 0,02 — 0,30 mm, ox-
HaKO 3HAYMTENBHO 4Yallle BCTPEUYAIOTCSI OYEHb TOHKHE
IpopacTaHusl reMaTUTa MO MarHeTury. llycTtas mopoxa
COCTOUT U3 HEOOJBIIOrO KOJMUECTBA KBapla, XajleloHa
U, TJIABHBIM 00pa3oM, U3 SIIMBI — BeChbMa TOHKOH CMecH
XaJIeJ0OHa C TeMaTUTOM.

Kpome Toro, BHyTpH pyaHBIX 4YacTHL, pacloiararo-
IIUXCSl B Macce KBaplia, XaJleJoHa WM SIIMbI, OOHApY-
JKEHbl MHOTOYHCIICHHBIE BKIIOYEHUS IIyCTOM MOPOIBI.
Pa3MepsI 5TUX BKIIOYEHUH 9acTO Ype3BbIYaifHO Majbl (OT
0,01 1o 0,02 mm), 4TO He MO3BOJISIET IMOJHOCTBHIO OT/E-
JUTh MYCTYI0 HOPOAY OT PYJHOrO MHHEpana HaxKe IMpH
OuYeHb TOHKOM H3MENBYECHUH U MpPEIOIpeaenseT HU3K0e
Ka4ecTBO KOHIICHTpATa.

[TpoGHBIE OMBITH IO MATHUTHOMN Cemapaiuu Ipo0ieH-
HOH pyAbl TOKa3alM Ie1Ieco00pa3sHOCTh NPUMEHEHHS
KOMOWHHPOBAHHOW MAarHMTHO-TPAaBUTALIMOHHOW CXEMBI
oOoraieHus, Ipu KOTOPOM BO3MOXKHO TIOJydeHHe Oora-
TOr0 MarHUTHOTO KOHIEHTpaTa KpynHocThio 10 — 0 mm
u 6oxee ToHkoro (1 — 0 mm) reMaTHTOBOrO KOHIIEHTpa-
Ta. DTOT KOHLEHTPAT MOXET OBITh YCIEUIHO BBIJEICH
IpU TPAaBUTALMOHHOM OOOTAICHUH JIOM3MEINbYEHHBIX
XBOCTOB U NPOMBIIUIEHHOTO NMPOAYKTa MarHUTHOHN cema-
pammu. IlomydeHHBIEe MO 3TOH CXeMe IPOMBIINIICHHBIC
npoaykTel ¢ 30-34 % Fe, oboramienre KOTOPHIX KIACCH-
YeCKHMH crioco0amu ObUI0 Hed(p(peKTUBHBIM, TOM3METh-
yaly ¥ HApaBisUIM HAa MHPOMETAJLTyprudeckoe obora-
menue. [1ocKonbpKy BBICOKOTEMIIEpaTypHBINH OOXKHUT PyA-
HO-YTOJIbHBIX OKaTBILIEH SIBISETCS TPYLOEMKON U 10PO-
TOCTOSIILICH onepanueld, cxemMa HpeiBapUTEIHLHOTO 000-
raiieHus: pyasl paspaboraHa TakuMm oOpa3oM, YTOOBI Ha
9Ty ONEpalMI0 MOCTYHalI0 BO3MOXKHO MEHbIIEE KOJIHYe-
CTBO MaTepHaja (BBIXOJ IPOMBIIIICHHBIX MPOIYKTOB C
34,77 % Fe cocraBnsn 18,11 %).

TexHonmorus MOJIyuYeHUs] CBIPBIX PYJHO-YTOJIBbHBIX
OKaThIIIe W3 TOHKOM3MEIbYEHHBIX MaTEepHalOB, COJIEp-
amux He MeHee 70-90 % dpaxumu -0,074 mm, npakTu-
YECKHM OCTA€TCs TaKOW e, KaK U JUId PYAHBIX TPaHyll, H
MOXET OBITh pean30BaHa HAa MPUMEHSACMBIX B HACTOS-
niee BpeMs IpaHylIATopax, 4TO COTNacyeTcs ¢ pe3yJibTa-
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U3BneyeHue B KOHUEHTpaT, %

Puc. 2. BnuaHue TemnepaTypbl 06Xura Ha uM3BrneYeHue xe-
nesa B KOHLieHTpaTe: Bpemsi o6xura — 15 min B Toke Bo3gy-
xa; okatbiwm d = 10 mm; coctaB 80 % pyaa, 20 % KoKcuk

Tamu padotsi [7].

BBuay BbICOKOH KanWIISIPHON BIaro€MKOCTU TOHKO-
M3MENbUEHHOTO TOIUIMBA MO CPAaBHEHUIO C KOHIICHTpA-
TOM, BI@KHOCTh INUXTHl M IOJIYYEHHS pPYIHO-
YTOJBHBIX TPaHyJ HEOOXOAMMO MOAEPKHUBATh HA 2-4 %
BBIIIIE, YEM TIPH NTPOM3BOCTBE PYAHBIX OKaTbimierd. Chl-
pele pynoHO-yronbHele okaTeiu ¢ 20 % TomnMBa
(Tmopo1ok aHrpeHcKoro yriis) nuamerpom 10 mm Beigep-
JKUBAIK 110 paspymienus Harpysku 0,8 kg, a mocie cymi-
ku 1,0-1,2 kg/okatbii.

Hamu 6butH IpoBeACHBI HCCIIEIOBAHNUS 10 OIpesesie-
HUIO BIUSTHHUSA TeMIIEpaTyphl 00KHUTra Ha HEKOTOPBIE TeX-
HOJIOTHMYECKHe T0Ka3aTesn Mpoliecca 000ralieHus xene-
30pyOHBIX OKaThIIeH. Pe3ynbraThl MCCieOBaHUM IpH-
BelleHbl Ha puc. 1 — 3. DKcrnepuMeHThl TPOBOAMIIU MIPH
CJISIYIONINX YCIOBUSX: BpeMs oOkura — 15 min., aua-
MeTp okateimia — 10 mm, cocraB muxtel 80 % Oemnas
pyna u 20 % Tomnnusa.

Ha puc. 1 mpencraBieHbl M3MEHEHUS! COAEPKaHUS
JKene3a B KOHIIEHTPATe B 3aBHCHMOCTH OT T€MIEpaTypbl
o0xwra.

W3 puc. 1 BuaHO, 9TO C yBEITHMUEHHEM TEMIIEPaTypHI
obura cojiep)kaHue )kelle3a B KOHIIEHTpATe pacTeT. ITo
SIBIIEHUE MOXHO OOBSCHUTH CIEAYIOUUM o0pazoM. Jlist
MIPOTEKAHMsT XUMHUYECKUX MM CTPYKTYPHBIX M3MEHEHHH
B TBEPIOH (ha3e MOIDKHO IPOMCXOAUTH I€pEeMEIICHHUE
aTOMOB. B03MOXHBI pa3IMuHble MEXaHU3MBI 3TOTO SIBJIE-
Hust. OZHUM M3 HUX MOXET OBITH Iepexo]] aTOMOB W3
HOPMAJIBHBIX Y3JIOB PEHIETKU B PACHOJ0XKEHHYIO PAIOM
BaKaHCHUIO. BakaHcHM CyIECTBYIOT B Ka)KJJOM KpHUCTajle
IIPU BCEX TEMIIEPATypax, OTIMYHBIX OT aOCONIOTHOTO
Hyssa. CKOpoOCTh, ¢ KOTOpOU mpoTekaeT auddysust aro-
MOB B 3TOM CIJIy4ae, 3aBUCHT OT JIErKOCTH NEPEMELICHUS
aTOMOB M3 HOPMAJILHOTO y3J1a B BAKAHTHBIN 1 OT KOHIICH-
Tparnuu BakaHcui. [lepeaBrmkeHre aToMOB B KaKOM-TTHOO
HaNpaBJICHUH SKBUBAJICHTHO ONy)XHAaHHIO BaKaHCHH B
IIPOTHUBOIIOI0XHOM HarpasieHud. [loaToMy B mogo6HOM
cllydae MO>KHO TOBOPUTH O AN Py3nuH BaKaHCHIL.

OpHUM U3 BapUaHTOB ATOTO Ipoliecca SABISETCA Tak
Ha3bIBaGMBIH «3cTaeTHBIN» MeXaHW3M, IPH KOTOPOM
aTOM, HaXOJAIIMHCS B MEXJOY3/IHHU, MEPEXOAUT B HOp-



MaJbHBIM y3€l, BBITAIKUBAs paHEE HaXOAMBILUKCS TaM
aTOM B HOBOE MEXA0Y3IIHE.

JlelicTBUTENBHBIA MEXaHU3M IpolLiecca B JAHHOM CHU-
CTEME ONpEeNesseTCs OTHOCUTEIbHOW BEIWYMHOM SHEp-
rum, TpeOyroleiicss s MPOTEKaHWs 3TOTO Mpoliecca.
Juddy3roHHbIC TPOLIECCH], KaK MPaBUIIO, BO MHOTOM
ONPENENAIOT CKOPOCTh XUMHUYECKHX PEakUUd WU CIeKa-
Husl. BennunHa HEOOXOAMMOM AJIsL ATOTO SHEPTUU Ha3bl-
BAETCsl SHEPTUEN aKTUBALMU MIPOLIECCca, a TEMIEpaTypHas
3aBHCHMOCTB MOXKET OBITH TIPEICTaBIICHA BEIPAKCHUEM:

D=D,exp(—E/RT)

rae E — kaxymiasicss SHeprus akTUBaLUU TUDDY3HH.

Bennuuna kos¢durmenta auddysuu u ero uzmeHe-
HHE C POCTOM TEMIIEpPAaTyphl YBEIHMYUBACTCSA, H TEM Ca-
MBIM YCKOPSIFOTCS pPEaKIMi BOCCTAHOBICHUS OKCHIOB
Kenesa.

[Iporecc BoccTaHOBICHMS JKeJe3a W3 OKCHIOB, CO-
riacHO npuHIMITY baiikoBa O MOCIeI0BAaTENEHOCTH TIpe-
BpAaIleHAN, TPOTEKaeT CTYNEHYATO MyTEM Iepexona OT
BBICIIIMX OKCHJIOB K HU3ILIMM 10 CXeMe

Fe,0; — Fe;04 — FeO — Fe (Beime 570°C)
W
Fe,0; — Fe;0,4 — Fe (mmxke 570°C).

IIpu 3ToM B cooTBercTBUH ¢ auarpammoi Fe — O B
CHUCTEME BO3HHKAIOT HE TOJIBKO HH3IINE OKCHIBI U Me-
TaJIJI, HO ¥ TBEP/BIC PaCTBOPHL.

BoccTraHoBneHre OKCHIOB jkeie3a TBEPIBIM YTIepo-
JIOM BO3MOYHO TI0 CJICTYFOIIIIM PEaKITHsIM:

3Fe,0; + C =2Fe;04+CO  -129,07 MJ

Fe;04+ C =3FeO + CO-187,28 M/Ix

FeO+C=Fe+ CO -152,67 MJ

Jns nocnenuen peakuuu:

g K,=-7730/T +7,84

CyMMapHbIit oTpHLIaTeNbHBIN TeroBoit a¢ ekt 4240
kJ/kg xerne3a.

IIpu oTpumaTtenbHOM TEIUIOBOM 3¢ GeKTe XUMHUe-
CKOH peakuuu, cornacHo npuHnuny Jle-1llatense, yBenu-
YEeHUE TEMIIEpaTyphl CIBUTacT PABHOBECHE PEAKIIMH BOC-
CTaHOBJIEHUs JKeJe3a ClieBa Harpaso, T.€. B CTOPOHY 00-
pa3oBaHUs MeTaIa.

BaxHpIM TOKa3aTeneM 00OTaTHTENHHOTO Ipoliecca
SBJISIETCS M3BJICYEHUE IIEHHOTO KOMIIOHEHTa B KOHIICH-
Tpar. Ha puc. 2 mpenacraBieHbl pe3ynbTaThl HCCIIEAOBa-
HHUH 110 OIPEAETICHUIO ITOTO IOKA3aTelss B 3aBUCHMOCTH
OT TeMIIEpaTypsl O0XKHTA.

W3 nmaHHBIX Ha pUC. 2 BUJHO, YTO C HOBBIIICHHEM
TEMIIepPaTyphl CTETICHb U3BJICUCHHS XKelle3a B KOHIIEHTPAT
BO3pacTaer. JTO SIBISETCS CIICACTBHEM TOI'O, YTO IpH
BBICOKHX TEMIIEpaTypax BOCCTAHOBHTEJILHBIE IPOLIECCHI
npoTeKaroT Oosee MHTEHCHUBHO. OJTHAKO, CTENEHb M3BJIE-
YeHHUs OCTaéTCsl JOBOJBHO HU3KOW M 3TO IPUBOJHUT K
TOMY, 4TO NpPHU TEPMHUYECKOH 00paboTKe M3MENbYEHHBIX
JKEJIe30pyIHBIX MaTepuanoB HaOIIOaeTcs SBJICHUE Clie-
kaHusg. OHO 0COOEHHO aKTUBU3HPYETCS, €Clii 00paboTKe
TIOJIBEPTaeTCs IIOPUCTOE CIIPECCOBAHHOE TEIIO.

Takum 00pa3zom, ClieKaHHe MPOSBIIETCS TPU TEPMO-
00paboTke Kak OTHEIbHBIX JUCIEPCHBIX  YaCTHIL
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Puc. 3. 3aBUCMMOCTb XONOAHOM MPOYHOCTU OT yAenbHOMn
NOBEPXHOCTU NOP B OKaTbIWax

(HampuMep, TIPU BOCCTAHOBJICHUW WM OOXKHTE KOHIICH-
TPaTOB B KHITAILIEM CJOE), TaK U I'paHyi (CHIPBIC OKAThI-
1, Opuketsr) [8].

HcxonHoe mopucroe Teno SABISETCS CUCTEMOU, yna-
JEHHOU OT COCTOSIHUS TEPMOJUHAMUYECKOIO PAaBHOBECHS
OJTHOBPEMEHHO 10 MHOTHM Iapamerpam. JTO 00yCJIOB-
JeHo OoNbIIoN CBOOOTHOW IMOBEPXHOCTBIO OTHAEIBHBIX
YacTHUI], HAMYAEM MHUKPOUCKKCHUHA THIA CMEIICHUS
aTOMOB W3 PETYIIPHBIX IOJIOKEHUHA B PEIIETKE, HepaB-
HOBECHBIX Je(EKTOB THIAa TUCIOKANWH, W30BITOYHBIX
BakaHCUH W ap. [Ipy MHOTOKOMIOHEHTHOCTH COCTaBa
JICTICPCHOM CpeIbl HEPaBHOBECHOCTh CHCTEMBI 00YyCIIOB-
JIeHa TaKkKe TMOJeM TpaJueHTa KoHmeHTpawi. [Ipu cre-
KaHUH, SBIISIOMEMCS] HEOOpaTHUMBIM TMPOIIECCOM, TPOUC-
XOOUT KaK YMCEHBIICHHUC HOBerHOCTHOﬁ OHEPrun 4a-
CTHIl, TaK U «3aJICHUBAHUC» OTACIbHBIX ,E[e(beKTOB, BbI-
PaBHUBAHUEC KOHICHTpAlUH.

TeépnodasHoe criekanue BIUSET Ha MPOLIECC BOCCTa-
HOBJICHHUS MpHU MepepadoTKe PYAHO-YTOJBHBIX OKAaThI-
weil. [Ipy BOCCTaHOBJIEHUMM HMX B IIAXTHOM MEYU 3TOT
Ipolecc MMeeT OOJbIIOe 3HAYEHHE B CBSI3H C TEM, YTO
BEPXHHUI TIpeJieNl TeMIepaTyp BOCCTAHOBIICHHS OTPaHH-
YeH TeMIIepaTypod CIIeKaHHs OKaThIIIed B TIpO3JIbs C
HapylIeHHEM PEKUMOB ITpoIIecca.

O06paboTka Kene30pyIHBIX MaTepHUajoB B XOJe Tep-
MHYECKOTO BOCCTAHOBIICHHS HMEET, 110 CPaBHEHHIO C
YHCTBIM SBJICHHEM, HEKOTOPBIE OCOOEHHOCTH, M3 KOTO-
PBIX MIPEX/IE BCETO CIEAYET BBIACTHUTE:

a) HajMu4Yue OOJBIIOTO YUCIAa KOMIIOHEHTOB (OKCHIBI
Kenes3a, KpeMHUs, aTFOMUHUS, KaJIbIUs, MarHus ¥ 1p.);

0) 3aMeTHOE KOJIMYECTBO 00pa3yIomuXCs B X0J€ Mpo-
1ecca ra3os;

B) IPOTECKaHUE
MIPOLIECCOB;

) npoTekanue TBEPRoda3HbIX peakiuil (Mexay mar-
HETHUTOM M KPEMHE3EMOM, U3BECTHIO U TEMATUTOM U IIPO-
que);

1) BOBMOXHOCTh 00pa3oBaHWs HEKOTOPOTO KOJHYe-
CTBA )KUJKOH (a3bl MEPEMEHHOTO COCTaBa U CBOMCTB.

OTH 0COOEHHOCTH HE NTAIOT BO3MOXKHOCTH HCIIONB30-
BaTh 0€3 W3MEHEHWH 3aKOHOMEPHOCTH CIEKaHWS,
HalJleHHbIE TJIABHBIM 00pa3oM [yl METAJUIMYECKHX MO-

OKHUCJINTCIIbHO-BOCCTAHOBUTCIIbHBIX
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poiukoB. Hanpumep, xene30pyaHblid MaTepuai SBISETCA
CHUCTEMOM, yNan€HHONW OT TEPMOJMHAMHYECKOIO IOTEH-
1yana o MHOTUM napamerpam. IIockoibKy BOCCTaHOBU-
TeJIbHasE 00paboTKa CONMPOBOXKIACTCS XUMHUYECKUMH pe-
aKIMsIMH, YMEHBIICHHE CBOOOJHOW SHEPTUU CHCTEMBI B
pe3yabpTaTe NMPOTEKaHHs PEeaknMil MOXKET XapaKTepHu30-
BaTbcsl Oojiee MOIIHBIMU IIOTOKaMH BEIIECTBA, YeM
OCTaJIbHbIE IIPOLECCHI.

Wnage rosops, mpHONMKEHHE CHUCTEMBI K PaBHOBE-
CHIO TI0 OJJTHOMY TapaMeTpy, MOXKET OKa3aThCsl SHEPTEeTH-
YEeCKH OIPaBAAHHBIM B TOM CIydac, KOTAa OHO COIPO-

BOXKJAETCSI BPEMEHHBIM yNAJIEHHEM OT PAaBHOBECUS IO
Ipyrum napamerpam. IIpakTH4ecKH 3TO MOKET BBIpa-
3UTbCA B MHOM IIPOLECCE U3MEHEHUS IMOPHUCTOCTH TIpa-
HYyJI, pa3Mepa 3€pEH U T.IL.

B o01iem ciyuae okaThill MOKHO paccMaTpHBaTh Kak
MOPHUCTHIM MOJUKPUCTAILT C PA3BETBIEHHOHN CEThIO MEX-
YaCTHYHBIX TpaHul. Yem Oosblie Iuomanps Mex3EépeH-
HBIX I'PaHHUIL, TE€M IUIOTHEE U IpoyHee okarbill. Mcxons
U3 3TOro, OOBEKTHBHBIM KPHUTEPHEM MOBEACHHS JKEJle-
30pPyAHBIX YacTHI[ NPH HArpeBe SBISETCA CyMMapHas
IUTOIIAb MEXYACTHIHBIX KOHTaKTOB WM OOpaTHasi Be-
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WCCNEOOBAHUE AICOPELIMOHHOWU OYUCTKMU
OBXUTOBOIO NA3A OT TPEXOKUCHU MbILLBAKA

Baxponos X.111.
npodeccop kadeapol
«XHMMHYecKast TEXHOJIOTUsD»
Hagowuiickoro rocyaapcrsen-
HOTO TOPHOTO HHCTHTYTA,
A. T. H.

Tyii6oiios O.B.
CTapIIMii HAYYHBIH cOTPYA-
HHUK Kadeapbl «XumMu4eckas
TexHoJorus» HaBouiickoro
rocyIapcTBeHHOI0 ropHOIro
HHCTHTYTA

Ishda yonishdan hosil bo’lgan gazlarni mishyak uch oksididan qattiq yutuvchilar yordamida, uni sorbtsiyalash
yo’li bilan quruq tozalash usuli taqdim etilgan. Mishyak oksidini ruhoksidi bilan adsorbtsiyalashning temperaturaga
bog’liq egri chiziglari keltirilgan va mishyak uchoksidining ruhoksidi bilan adsorbtsiyalash darajasi maksimal qiymatga
erishadigan optimal temperatura aniqlangan. Gaz harakatining tezligi va adsorbent qatlami balandligi ruhoksidi bilan

mishyakni ushlab qolish darajasiga ta’siri o ‘rnatilgan.

Tayanch iboralar: yonishdan xosil bo’lgan gaz, oltingugurtli ma’dan, quruq usulda tozalash, adsorbtsiya,qattiq
adsorbent, mishyak angidridi, ruh oksidi, xarorat, kislorod, gaz tezligi, adsorbent qatlami balandligi, adsorbtsiya
darajasi,konsentratsiya, selen oksidi,oltingugurd angidridi, selektiv adsorbtsiya.

1 this work presented a method for dry cleaning of calcined gas from arsenic trioxide by sorption with solid absorb-
ers. The curves of the temperature dependence of the adsorption of arsenic oxides with zinc oxide are given and the opti-
mum temperature at which the degree of adsorption of arsenic trioxide with zinc oxide reaches a maximum value. The
effect of the gas velocity and the height of the adsorbent layer on the degree of trapping of arsenic by zinc oxide estab-
lished.

Key words: burned gas, sulfide ore, dry scrubbing, adsorption, solid adsorbent, arsenic anhydride, zinc oxide, tem-
perature, oxygen, gas velocity, height of the adsorbent layer, the degree of adsorption, concentration, oxides of seleni-
um, sulfur dioxide, selective type of adsorption.
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OO6xur CynbQUIHBIX Py COMPOBOXKAAETCS 00pa3oBa-
HHUEM IIBUTH U BPEIHBIX I'a30B, YTO MPHBOAUT K 3arpss-
HEHUIO OKpY’Karolled BO3AYIIHON cpeabl BpeIHBIMU
TEXHOJIOTUYECKUMH TBUIEra30BO3YIIHBIMUA BhIOpOCa-
MHU. OCOOCHHYIO OIaCHOCTH MPEJCTABISET 3arps3HEHUE
OKpYXaromen cpelbl COeIUHEHUAMHU MblIbsKa. [1oaTo-
My 3allUTa OT BPEAHBIX TEXHOJOTHUYECKUX IIbLIEra3o-
BO3YIIHBIX BBIOPOCOB arMoc(epHOro Bo3ayxa, KOTO-
pBIif HeOOXOIUM IS JKU3HH JIIOACH, KIUBOTHOTO H pac-
TUTENBHOIO MHpa SBIIETCA Ba)KHEHIIEH HKOJIOTHYe-
CKO# IpOoOIIeMOiA.

[Ipu oxucauTenbHOM 00XHIe CyIb(QHUIHBIX KOHIIEH-
TPaToB, IIBETHBIX METAJUIOB, CKUTAHUH JKEIE3HOTO KOJI-
YyellaHa WM ra30BOH Cepbl, COAEPKALINECT B ITHX IPO-
JAYKTaX MBIIIBAK W CCJICH MNEPEXOAAT YaCTUYHO WU
MOJIHOCTHIO B ra3oBYI0 (a3zy B BHIE OKHCIOB. B mpous-
BOJICTBE CEPHOW KHCJIOTHI KOHTAaKTHBIM CHOCOOOM 00-
JKUTOBBIC I'a3bl MEPEA NOCTYIUVICHUEM HUX B KOHTAKTHBIC
anmnaparbl TIIATCJIBHO OYHIIAIOTCA OT MbIlIbsKa, CCJIC-
Ha, NbUIA, BJIarl W CEPHOI'0 aHTuJapujia € MNOMOIIBIO
CIIO)KHOM M TOPOTOCTOSIIIIEH CHCTEMBI MOKPOTO yJIaBJIHU-
BaHUS.

Bonpwmioil mnpakTuyeckuil HMHTEpEC MPEeACTaBISET
METOJI CYyXOH OYHCTKH 00XKHTOBOTO ra3za OT TPEXOKHUCH
MBIIIbSIKA IyTEM COPOLUH €T0 TBEPABIMH HOTJIOTUTEIS-
mu [1, 2].

B srom ciywae mpomecc OYMCTKH CYIIECTBEHHO
YIpOLIAeTCsl, TaK KakK IOCIE CyXOro 3JeKTpOpHUIbTpa
ra3, He OXJIaX/AasCh, IOCTyMAaeT B anmapar ¢ TBEPABIM
a7copOEHTOM, a 3aTeM HETOCPEICTBEHHO B KOHTAKTHBIN
amnmapar.

CopOuMOHHOH CITOCOOHOCTBIO MO OTHOWICHHWIO K
TPEXOKHCH MBIIIbSKA TPH MOBHIIEHHOH TeMIeparype
00aaloT MHOTHE BEUIeCTBA: OKHCIBI JKejle3a, IIMHKA,
XpOMa, CBUHIIA, MEIH, KaJIbIHs, CHIMKAreib, IEOTUTHI
n ap. Xopouyo COpOIMOHHYIO CIIOCOOHOCTD IO OTHO-
IIEHUIO K MBIIIBSKY HPOSIBISIET OTapoK, 00pa3yromuics
IIPH CKUTAHUU CYyTbOUIHBIX PYA.

[IpoBenenHbIe TabOpaTOPHBIE HCCIEAOBAHUSA ITOKA-
3aJI1 BO3MOXKHOCTB TOCTATOYHO MOJTHOW OYHCTKH 00XKH-
TOBOTO Ta3a OT MBIIMIbAKA MMyTeM 0O0pabOTKH €ro orap-
KOM B CIENHMaJbHOM ammnapare, YCTAaHOBJIEHHOM Iepen
CYyXUMH (QUIBTPAMHU HIIU T1OCJIE HUX.

OpHAaKO ONBIT paOOTHI IO OOXKUTY JKEJIE3HOTO KOoJIue-
JlaHa ¥ [MHKOBOT'O CYJIb(HIHOrO KOHIEHTpaTa B Iedyax
C KUIISIIUM CJIOEM IIOKa3bIBaeT, YTO OrapoK He IOJIHO-
CTHIO YJIAaBJIMBAECT MBIIMIBSIK U OOXKHIOBBIE Ta3bl MOCIE
CYXHX 3MeKTPODUIBTPOB comepxkar 10 10 mg/m’ mbi-
IIbSIKA.

BbbI0 M3ydeHO BIMSHUE Pa3NWYHBIX (AKTOPOB Ha
aZcopOIMI0 TPEXOKHCH MBINIbSIKA TPAHYJINPOBAHHON
OKHCHIO IIMHKA U3 Ta30BOM (pa3bl, COCTOSIIEH U3 TIapoB
TPEXOKHCH MBIIIBAKA B CMECH C BO3yXOM, CEPHHCTBIM
U CEpHBIM aHTHIPUIAMH.

Jl1s1 ONBITOB MCIOJIB30BAINCH TPEXOKHUCH MBIMIbSIKA
MapKu «X. 4.» M BbicylleHHble mpu 105°C rpanyinsl
OKHCH LIMHKA, IIOJIyYE€HHBIC B YalIeBOM TI'PaHyJsATOpE
IIyTE€M YBIa)XHEHHs BOJOH YHCTOH HOPOMIKOOOpa3HOM

OKHCH IIMHKA. B KadecTBe raza-HOCHUTENS MPUMEHSICS
OYMINEHHBII OT MBUIN U BIAard BO3IyX.

Ha puc. 1 nokasaHo, 4TO ONTUMajbHas TeMIEpaTy-
pa azncopOuuKM TPEXOKHCH MBILIbSIKA OKUCHIO IIMHKA B
Toke Boszayxa cocraBisieT 600°C. Ilpu Ttemmepartype
250°C u HuXKe Bechb YJIOBJICHHBIN OKHMCBIO LIMHKA MBI-
WHAK (B TOKE BO3AyXa) HAXOIMTCS B TPEXBAJICHTHOM
coCTOsiHUY, a npu Temnepartype 550°C u BbILIE - TOJb-
KO B ISITUBAJICHTHOH (opme.

ABTOpHI paboThl [3], W3yuyaBmINe mpormecc ancopo-
MM TPEXOKHCH MBIIIbSIKA OKHCBIO JKele3a, CUUTAIOT,
YTO TPEXOKHCh MBIIIbSIKAa BHAYaje aacopompyeTcs Ha
MOBEPXHOCTH OKHCJIA XKeJe3a, 3aTeM OKHCIACTCS KHC-
JIOPOJIOM A0 ISTHOKHCH, KOTOpas B3aMMOJIEHCTBYET ¢
OKHCBIO MeTaJlla ¢ 00pa30BaHHEM apceHara.

Bo3MOXHOCTh aIcOpOLMM TPEXOKHCH MBIIIbSKA
OKHCIIAMHM TSKEIBIX METaJJIOB Uepe3 CTaAuo oOpa3oBa-
HUSL apCEHHUTOB C MOCIEAYIOIIMM HX OKHCICHHEM [0
apceHaTOB B yKa3aHHOW paboTe BooOle He paccMaTpH-
BaeTcs.

ABTOpBl 0OOCHOBBIBAIOT OIMCAHHYIO aJCOpPOIHIO
OTCYTCTBHEM TIOTJIIOTHTENBHOI CIIOCOOHOCTH Yy OKHCH
JKele3a MO OTHOIIEHHIO K TPEXOKHCH MBIbIKA IIPH
600°C B aTtMmocdepe, He comepkameil kuciaoponma. U3
3TOro (hakTa AeIaeTcs BHIBOJ O TOM, YTO 0€3 KHCIOpO-
Jla TPEXOKHCh MBIIIbSIKA HE IMOTJIOIIAETCS OKHCHIO JKe-
ne3a, Tak Kak He 00pa3zyeTcs MSTHOKUCH.

Pe3ynbpTaThl ONBITOB MO aACOPOIMH TPEXOKUCH MBI-
IIbsIKAa OKHMCHIO IMHKA B TOKE BO3ayxa (puc. 1), Kak u B
OTCYTCTBHE KHCIIOpPOAA CBUICTEIBCTBYIOT O TOM, UTO
HaIM4Yue KHCIOpoJa B Tra3oBoi (aze He sBiIsteTcs 00s-
3aTEJIbHBIM YCIIOBHEM ISl aJCOPOIMH TPEXOKHUCH MBI-
LIbsiIKa OKHCBIO UHKA IpU Temnepatypax Huxke 600°C.
Brime 600°C oxuch MHKA B OTCYTCTBUE KUCIOpOAa HE
YJIaBIMBAET TPEXOKHCHh MBIIIbSIKA, OJHAKO, KaK HaMH
YCTaHOBIIEHO, 3TO CBA3aHO C TEPMHUYECKOH HEyCTOWUH-
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20 +

CrteneHbaacopbuuu, %

| | | I |
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300 400 500 600 700 800
Temmeparypa, °C

Puc. 1. TemnepaTtypHasi 3aBUCUMOCTb aficoOpOLIMN TPEXOKHU-
CU MbllibsiKa OKUCbIO LMHKA: 1 - MbiWbsAK obwuin; 2 - gons
NSATUBANEHTHOro Mbllbsika B 06LeM; 3 - foNs TpexBaneHTHOro
MblLLIbSIKA B OOLLEM.
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Puc. 2. BnusiHue ckopocTu ra3oBoro notoka Ha agcopoumio
TPEXOKMCU MbIlbsSKa OKUCbIO LMHKA (TemnepaTypa—550°C)

BOCTBIO METaapCEHUTA IIMHKA TIPH ITHX TeMIIepaTypax.

BumsiHME cKOpoOCTH Ta3a, BEICOTH HACAIKH TPaHyd U
KOJIMYECTBA TMPOMYIIEHHONW TPEXOKHCH MBIIIbIKa Ha
CTETEeHb YJIAaBIWBAaHUS MBIIIbIKA OKUCHIO IIMHKA TOKa-
3aHO Ha puc. 2 u B Tabm. 1.

Hamu Taxoke omnpezeneHo, 4To ¢ yBeJIUYEHHEM BBICO-
THI CJIOSI aJICOPOEHTa U KOJIMYECTBA MPOMYIIICHHON TpeX-
OKHCH MBIIIBSIKA COJIEp)KAaHUE €€ B HIDKHEM CIIO€ TpaHyll
noBbIIIaeTcs, nocturas 32 %.

KoHImeHTpanus TpeXoKHCH MBIIIbSIKa B Ta30BOi (haze
B ombITax 1, 2, 3 (tabm. 1) cocraBisa 1,65 g/m3, aB
ompite No 4 - 8,5 g/m’, 4TO 3HAYMTENHHO MPEBOCXOIHUT
COJlep)KaHUEe MBIIIbSKA B TIPOMBIIUICHHBIX Ta3aX OT CXKU-
TaHWs JKEJEe3HOTO KoiuedaHa W ra3oBoit cepsl (10 - 70
mg/m’).

IIpu ¢usngeckoil agcopOIuM BIMSAHHE KOHIICHTPA-
MM TPEXOKUCH MBINIbAKA B Ta3e HA MPOIecC aacopo-
MM HACTOJBKO BEJIMKO, YTO NMPUMEHEHUE CUIIUKATeIIs
JUIS. U3BIICUCHHSI MBIIIbAKA W3 O€THBIX TPOMBIIIIEH-
HBIX Ta30B 0Ka3alloCh YKOHOMHYECKH Heleaecoodpas-
HBIM H3-332 MaJIOW JHHAMHYECKOW €MKOCTH aJcopOcH-
Ta.

N3yueHue BIMSHUSA KOHUEHTPALMU TPEXOKUCH MbI-

Tabnuua 1

BnusiHme BbICOTbI Cnosi agcop6eHTa U KonuyecTsa
nponyLieHHOW TPEXOKUCHU MbIlbsKa Ha ee aacopouuio
OKWUCBbIO LiMHKa (ckopocTb Bo3ayxa-0,3 m/s;
TemnepaTtypa-550°C)

Hacaaka Yiaosiaennasa As,O; u ee co-
I'panyn Jiep;aHue B rpanyJax, %
Yiosie-
L0 HO Tpex-
N npony- Huxuuii cioii | Huxauii ciioit P
o OKHCH
meHHO| Hacaaku, 10 | Hacaakm, 50
OIbI- Bec MBIIIbSI-
Bbico- | 1O mm mm "
Ta g | As.O Ka Beeil
Ta, 5203, Hacai-
L g Koii, %
Yaos-|Coaep-| Yiaos- [Conep-
JIEHO |’KaHMe | JIeHO |XKaHue
1 50 |12,0f 1,0 | 42,0 | 11,0 | 80,1 6,1 80,1
2 100 24,0/ 1,0 | 45,5 | 12,4 | 89,8 6,7 100,0
3 150 (36,0 1,0 | 68,6 | 15,0 | 97,8 7,0 100,0
4 150 (36,0 52 | 26,2 | 27,0 | 58,7 | 32,0 96,5

IIbSIKA B Ta3€e Ha AMHAMUYECKYIO0 €MKOCTh I'PaHyJ OKH-
CH IMHKa B J1a0OpaTOPHBIX YCIOBUAX IPEICTABISAET
TPYJOEMKYIO 3aJla4y B CBSI3M C HEOOXOJUMOCTBIO IPO-
MIyCKaHUsS 4yepe3 afcopOeHT O0apmux 00bEMOB ra3oB
P HU3KUX COJCPIKAHUAX MBIIIbAKA.

HO3TOMy HCHBITAaHBI IBC PE3KO OTJIUYHBIC KOHIICH-
TpaLMK TPEXOKHCH MbIIIbsKa B raze: 2 u 0,05 g/m’. B
OTUX ONbITaxX I'paHyJibl OKUCH IMHKaA IMOCJC MPOBEIC-
HUS IIpolecca ajcopOnnn BEITPYKaIUCh U3 PEaKIIMOH-
HOM TPYOKH CJIOSIMHU, YTO MO3BOJISUIO MPOCIIEINTh BIIU-
SHUE KOHIICHTPALlMN MBIIIbSKA B Ta3e Ha EMKOCTh aj-
copOeHTa INpH HEMOJHOM HAaCBHII[EHUH T'PaHYI TpeX-
OKHCBIO MBIIIBSKA.

VYcnoBus NPOBEAECHHS OIBITOB M HMX DPE3yJbTaThl
MpUBEJIEHBI B Ta0a. 2, U3 KOTOPOH ClieyeT, 4TO CHU-
KEHUEC KOHICHTpAIUU TPEXOKNUCHU MBIIbAKA B Ira3€ C 2
10 0,05 g/m® npu Temmeparypax agcop6rmu 550°C n
300°C 3ameTHO HE OTpa3wWJIOCh Ha JJHHE pabodero
CJIoA TpaHYJI W CTCICHU HACBIIICHUA HHXXHETO CJIOA
TPEXOKNUCHIO MBIIIIbAKA.

Ta6nuua 2

BnusiHne KOHLIEHTPaLMM TPEXOKMCHU MbIlbsIKA B ra3e Ha ee aAcop6OLMI0 OKMUCbIO LIMHKa (ckopocTb rasa - 0,5 m/s).

Beicora cios1, crenens ynaBiauBaHus As,O; u ee VioB-
Kon- o
Tewm- [pomon- CofiepyKaHuUe 10 CI0SIM HacakH (oT Hu3a) mm, % JIEHHO
Haeuff mnepatr | SKUTEIbH 10 20 30 40 50 TpeMs
As)0; ypa, o Vios — V1os- i RA Conep- | Yno- | Comep- | Vo | Comep- | MM
C h nepxa Jaepxa | BIEH MH CJI0sI-
g/my JICHO JICHO JKaHUE JICHO JKaHUE JIEHO JKaHHEe o
HHE HHE 0 mu %
2,0 300 0,5 42,9 7.4 22,8 2,09 12,4 0,78 11,3 0,56 10,6 0,49 78,1
0,05 300 20 41,6 7,3 23,0 2,15 12,8 0,8 11,5 0,6 11,1 0,53 77,4
2,0 550 0,5 60,1 10,0 22,1 2,00 10,7 0,66 7,4 0,34 0,0 0,0 92,9
0,05 550 20 58,1 10,1 19,7 1,73 13,0 0,77 9,2 0,45 0,0 0,0 90,8
2,0 600 0,5 60,5 10,3 20,1 1,90 12,5 0,7 6,9 0,3 0,0 0,0 93,1
0,05 600 20 55,3 8,9 18,7 1,63 134 0,8 10,0 0,5 3,6 0,16 87,4




Tabnuua 3

Ancop6uyms TPEeXOKUCH MbILLbSIKA OKUCHIO LIMHKA NPU Hanu4umn
CepHUCTOro aHruapuaa u 6es Hero (TemnepaTtypa - 550 C;
cKopocTb Bo3gyxa - 0,3 m/s)

Beicora ciost, crenens ynaBnuBanus As,O; u ee coaepikaHue
Konren- TI0 CJIOSIM HacajKH (0T Hu3a) mm, % Cpenuee conep-
Kanue, %
DAt 10 20 30 40
SO, B raze
00 % VioBne- Copnepxa- VYnosne- Conep- VYnosne- Conepxa- | Yiosie- Copnepxa- As,O SO
HO HUE HO JKaHUE HO HUE HO HUE A28 2
0,0 37,2 12,8 45,0 8,3 13,9 1,80 34 0,34 4,0 -
11,0 36,4 12,8 46,4 8,44 10,9 1,43 5.4 0,54 4,0 0,13
Tabnuua 4
Apcop6umsa TPeXOKUCU MbilbsAKa B MPUCYTCTBUU CENIEHUCTOrO
M CepHOro aHrmapuAaoE (CKopocTb rasa 0,5 m/s)
KoHLeHTpauus B Beicora ciost agcopOeHTa, mm M COIEpKaHKUE B rpaHyJIax, %o YV IOBJIEHO BCEil
Temne- rase, g/m3 10 20 30 40 50 Hacazakoi, %
parypa
°C A A A A A
0532 S0, | SO; | As,05 | SeO, OS; Se0, OS; Se0, OS; Se0, 0532 Se0, | As,05 | SeO,
300 1 0,0 0,0 6,77 0,00 1,91 0,00 0,71 0,00 0,50 | 0,00 | 0,37 0,00 100,0 0,0
300 1 1 0,0 6,15 7,48 1,52 1,70 0,73 0,62 0,55 | 0,28 | 0,27 0,14 100,0 | 100,0
300 1 1 2,4 4,80 6,40 1,14 1,56 0,89 0,70 0,67 | 0,34 | 0,53 0,27 100,0 | 100,0
550 1 1 0,0 10,0 0,00 2,00 0,00 0,66 0,00 0,34 | 0,00 | 0,00 0,00 100,0 0,0
550 1 1 0,0 9,80 0,30 1,90 0,20 0,70 0,10 0,40 | 0,10 | 0,10 0,10 100,0 3,50

AncopOumst TPeXOKHCH MBIIIbsKA U3 OCTHBIX Ta30B
npu temneparypax Bboime 550°C compoBoxaaeTcs
MOHW)KEHUEM €MKOCTH afcopOeHTa.

Takum ob6pa3zaM, KOHLIEHTpAIUs TPEXOKUCH MBI-
mbesgka B rase He OyJIeT CYIECTBEHHO BIHATH Ha
€MKOCTh TPaHyJl OKHCH LHWHKa, €CIH Mpolecc aji-
COpOLMHM OCYIIECTBIATH B YCIOBHUSX, KOTJAa YHpy-
TOCTh AWCCOIMANNHN apceHaTa [MHKA HUYTOXXHO Ma-
na.

B »TOoM 3akirodaeTcs CyHMECTBEHHOE NMpEeUMyle-
CTBO OKHMCH IIMHKa IIepej CHJIMKareiem, aacopOonu-
OHHas CIOCOOHOCTH KOTOPOTO OCHOBAaHAa HE Ha XHU-
MHYECKOM B3aUMOJEHCTBUHM, a Ha KalWIAPHOU
KOHJEHCALlUU TPEXOKHCHU MBIIIbSKA.

W3 Tabu. 2 TakKe BUIHO, YTO OKUCH IIMHKA XOPO-
IO yJIaBIMBAET TPEXOKHCh MBIIIbSIKA U IPHU TEMIIe-
patype 300°C. DT0 06CTOSITENHLCTBO OCOOCHHO BaX-
HO, €CIIM ydYecTh, UYTO MpH TaKoH TeMmmeparype
OKHCh LMHKa XOPOIIO YJIaBJIMBAET ABYOKHCH CElle-
Ha.

W3 Tabn. 3 ciaenyer, 4TO HAJIMYHE CEPHUCTOTO
aHTUApPHUIA B ra3e CyIIECTBEHHO He BIMSIET Ha aj-
COPOLMIO TPEXOKUCH MBIIIbIKA OKUCHIO LIUHKA.

Ha puc. 3 nns cpaBHeHHs NPHUBEACHBI KPUBBIE
TeMIEpaTypHOl 3aBUCHMOCTH aJCOPOIIMU OKHCIIOB
CeJleHa, CEphl M MBIMIbBSIKA OKHCHIO IMHKA. bosbimoe
pasnu4mue B XapaKTepe TeMIepaTypHOH 3aBHCHMO-
CTH aZcOpOLMH YKa3aHHBIX OKHCIIOB OKHCHIO IIHHKA

JaeT OCHOBaHHE IIpeJInojiaraTb BO3MOXXHOCTH Ce-
JEeKTUBHOW aAcopOIMM M3 HX CMECH C BO3JYXOM
TOJILKO TpeXOKHCU Mbliibgka npu 700 - 750°C unu
CYMMBI CEpPHOTO W MBIIIBIKOBUCTOTO aHTHUAPHUIOB
npu 500 - 550°C. C sToli HEenab0 NPOBEAEHBI ONbI-
THI.
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Puc. 3. TemnepartypHasi 3aBUCMMOCTb afcopoLUnN TPEXOKUCHU
MbIlWbSKA, ABYOKUCU CefleHa U TPEXOKUCU cepbl OKUCbIO
UMHKa (ckopocTb Bo3fayxa-0,1 m/s): 1-TpexoKuCb MbillbsiKa; 2-
[ABYOKUCb CeneHa; 3-TPexXoKnCb cepbl
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BOYITISH VA METALLURGIYA

% OBOT'AINEHHUE U METAJIJIYPT' USA
Tabnuua 5
Aacop6uus TPEXOKMCU MbilbsiKa HaCbIWEeHHbIMU TPEXOKUCHIO cepbl
rpaHynamMm okucu umHka (CkopocTb Bo3ayxa - 0,3 m/s)
Beicota cios1, creneHsb yiaaBiauBaHus As,O;
U ee Co/iepKaHKe 110 CII0IM Hacaku (0T HU3a), mm, %
Temneparypa, °C 10 40 50 Viosieno As,Os Bceit Hacaakoid, %
VioB- Conep- VioB- Conep- VYnos- Copnep-
JICHO JKaHUE JICHO JKaHUE JICHO JKaHUE
450 3,50 0,65 4,16 0,26 2,55 0,12 10,30
500 3,48 0,64 4,18 0,25 2,54 0,13 10,20
550 3,74 0,66 4,38 0,27 2,68 0,14 10,80
600 5,16 0,91 6,48 0,40 3,12 0,16 14,76
650 7,64 1,33 10,12 0,62 2,96 0,16 20,72
700 34,40 7,20 38,80 2,50 16,95 0,90 90,15
750 36,60 7,60 40,80 2,60 10,70 0,60 88,10

Pesynabrarel ux (tabs. 4) moaTBEpkKAAIOT BO3-
MOXHOCTh KaK COBMECTHOW aJCcOpOIMU CEIeHHCTO-
0O ¥ MBIIIBIKOBACTOTO AaHTHAPHUIIOB M3 HX CMECH
npu 300°C, Tak W CeNEKTHBHOH ajncopOumMM OIHOH
TpeXOKucH Mblbsaka mpu 550°C.

[ mokaszaTenbcTBa BO3MOMKHOCTH — CEJIEKTHBHOM
aJIcopOIM TPEXOKHUCH MBIIIBSKA B IPUCYTCTBUN CEPHO-
TO aHTHPHU/A MPOBEICHBI OIBITHI 110 YIABINBAHUIO MBI-
LIbIKOBUCTOIO aHTHIpPHUIA TpaHyJaMH OKHCH LIMHKA,
MIPEABAPUTENIEHO HACHIIIICHHBIMH TPEXOKHUCHIO CEPHI 10
33,4 % (67,2 % cynbdara 1uHKa). Mcrnonp3oBaHUEe B
STHX ONBITAX, HACHIIICHHBIX CEPHBIM aHTHUAPHIOM Ipa-
HyJl OKHCH IIMHKA CBSI3aHO C TEM, YTO HE yJaJoCh IO-
JIy4UTb TPaHyJIbl CyIb(aTa IMHKA U3 €€ CONH.

U3 tabn. 5 BUOHO, YTO MBILMILSIKOBUCTHIM aHTHU/I-
pun oOpasyeT ¢ OKHChIO IMHKA 00Jjiee IPOYHOE CO-
elnHeHne, 4yeM cyiabdar, U crocoOeH BBITECHSTH

TPEXOKHUCH Cephl U3 cyib(ara MUHKA MPH TeMIepa-
Typax Bbsime 600°C.

BeiBOABI:

1. Ha umctoil TpexXxOKHCH MBIMIbSIKA H3YUYECHO
BJIUSIHUE TeMIMEepaTyphl, CKOPOCTH Tas3a, BBICOTHI
HacaJKUu W KOHIEHTPAIUU MBIIIBIKOBUCTOTO aH-
THAPHUIA Ha aJCOPOIHIO ee rpPaHyIMPOBAHHON OKH-
ChIO IMHKA U3 ra30BOM (a3bl.

2. I'panynupoBaHHasi OKHCh LMHKA NpPHU TeMIIE-
parype 250 - 300°C wu3 ra3oBoii ¢a3sl yiraBIHBaeT
BMECTE CEJEHHUCTBII, CEPHBI M MBIIIbIKOBUCTHIN
AHTUAPUIBl U NPAKTUUYECKU HE B3aUMOJIEMCTBYET C
cepHUCTBIM razoM; npu 500 - 550°C okuch IUHKaA
arcopOUpyeT TONBKO CEPHBIH M MBIIIbIKOBHCTHIN
aaruapuasl u npu 700 - 750°C u3 yka3aHHOW cMme-
CH C BO3JAYyXOM aJCOpOHMpPYyeTCs TOJBKO MBIMIBIKO-
BUCTBIM aHTUIPU L.
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TEXHONOIMs KOMMJIEKCHOWU NEPEPABOTKM
PAlbl O3EP KAPAYMBET U BAPCAKEJIbMEC
HA XNOPUCTbIN MATHUN
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npodeccop kadenpbl « XMMmuyeckasi TEXHO-
norusi HeopraHuyeckux BeLlecTs» Tall-
KEHTCKOrO XMMMUKO-TEXHONOTNYECKOrO
VMHCTUTYTA, O.T.H

3aMecTuTenb AeKkaHa Ct)aKyJ'Ib-

TeTa «Xummyeckas TEXHOIO-

msa» d>epraHCKoro NONMUTEXHU-
YeCKOro MHCTUTyTa

cTapLmi npenogasaTenb kadeapbl
«AHanuMTU4yecKkon, r3n4ecKom n Kor-
NONAHOM XMMUM» TalLKEHTCKOro Xu-

MUKO-TEXHONOMMYECKOr0o MHCTUTYTA

Karaumbet va Barsakelmes ko’li rapasini qayta ishlash jarayonlarining aloxida bosqichlarini optimal texnologik
parametrlari o rnatilgan va texnologik rejim normalari aniglangan.

Moddiy ogim sxemasi ishlab chigilgan, magniy xloridi ishlab chigarish jarayonida qo’shimcha mahsulot sifatida
kimyoviy cho’ktirilgan gips va kalsiy karbonati hamda natriy xloridi olinadi va ularning moddiy balansi hisoblangan.
Soatiga ikki tonna bishofit ishlab chiqarish uchun 8,864 t/s rapa, 4,192 t/s distiller suyuqligi, 0,129 t/s kalsinasiya-
langan soda kerak bo’ladi, tozalangan rapani ikki bosqichda bug’latish kerak.

Karaumbet va Barsakelmes ko ’li rapasini magniy xloridga kompleks qayta ishlash texnologik sxemasi keltirilgan.

Tayanch iboralar: rapa, magniy xlorid, texnologik sxema, moddiy balans, texnologik rejim normasi, distiller
suyuqligi, kalsinatsiyalangan soda, filtratsiya.

Optimum technological parameters of separate stages of processing leaches of lakes Karaumbet and Barsakelmes on
magnesium chloride are fulfilled, norms of technological mode are established.

The scheme of material streams is made, the material balance of manufacture of magnesium chloride with passing
extraction of chemically besieged plaster and chalk, sodium chloride is calculated.

For reception of two tons in hour bischofit it is necessary 8,864 t/h leach, 4,192 t/h distillers liquid, 0,129 t/h soda
ash, cleared leach need to evaporate in two steps.

The technological scheme of complex processing leaches of lakes Karaumbet and Barsakelmes on magnesium chlo-
ride is resulted.

Key words: leach, magnesium chloride, technological scheme, material balance, norm of technological scheme, dis-
tiller liquid, soda ash, filtration.

CoenuHeHHs] MarHusi MIMPOKO HCIIONB3YIOTCS B pas-
anuHbIX oTpacysax [1-3]. Tak, XIOpUCTBIN MarHUH ABIS-
€TCSI UICXOTHBIMHU CHIPBEM UTS TIOITYYeHUS (P (PEKTUBHBIX
neoIMaHTOB MATKOTO NIEHCTBHMS Ha OCHOBE XJiopaTa
Maraus [4]. TlorpeOHOCTH pecmyOJIMKH B XJIOPHUCTOM
Marauy TpeBhaloT 30 THIC. t B TOM M TOKPBIBAIOTCS
MOCTaBKaMH M3-3a pyoOexKa.

VY30ekucTaH pacroyiaracT 3HAYMTEIBHBIMU 3alacamMu
ChIpb B BHUJE NPUPOIHBIX PACCOJIOB — pambl U CYyXUX
CMEIIAHHBIX COJIeH, COAepIKANINX HapsSAy C IPYTUMH
COJISIMH | COJIM MarHusi, 0OHapy)XeHHBIMU B YCTIOPTCKOM
mracte Kapakanmmakcrana, Ha TakUX MECTOPOXKICHHSIX
kak Kapaymber, bapcakenpmec, X0KaukoH, a TakKe Ha
MecTopokaeHusx Jlenruskyn u Xamk-kab B byxapckoit
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obmactt m np. OmHako [0 HACTOSIIETO BpPEMEHH B
PecniyOnmke He pa3paboTaHBI MPHEMIIEMBIE TEXHOJIOTHH
U CHOCOOBI MONyYeHHs OUIIO(PHTA U3 BBINICYKa3aHHBIX
CBIPbEBBIX HCTOYHHMKOB. B pame ozep Kapaymber u
Bapcakensmec, pacrnonoxeHHbIX BOMM3M KyHrpaackoro
COJIOBOTO 3aBOJIa, @ TAKXKE B CYXHX CMEIIaHHBIX COJIAX
o3epa Kapaymber cocpenoTOYEHBI OTpPOMHBIC 3aIlackl
coJiel MarHusl XJIOpUIHO-CyJIb(aTHoro THmna [5, 6].

HecmoTtps Ha 60bITYIO0 TOTPEOHOCTH B COCTMHEHUAX
MAarHusi, HAJIM9He MOIIHOW CHIpbEeBOW 0asbl, OHU B Y30e-
KHCTaHe HE MPOU3BOIATCSI. JTO CBS3aHO, B MEPBYIO O4Ye-
penp, ¢ OTCYTCTBHEM NPUEMIIEMON TEXHOJOTHH IIepepa-
OOTKHM CyXHMX CMEIIaHHBIX coyieif u pambl o3ep Kapaywm-
oer u bapcakensmec.

[TosTOMy WccnenoBaHus, HampaBlieHHbIE Ha paspa-
OOTKY IPUEMIIEMON TEXHOJIOTHHU TIEPEPaOOTKH paribl 03¢p
Kapaymber u bapcakenbsmec Ha XJIOPHUCTHI MarHui, sB-
JIAIOTCA OYCHDb aKTyaJIbHBIMU.

[IpoBeneHHbIE MCCIEAOBAHUS 10 M3YYEHHIO MPOIIEC-
coB obeccyinbdaunBaHus panbl JTUCTUILIEPHOW IKUAKO-
CTBIO — OTXOJIOM COJIOBOTO TPOM3BOJICTBA, JOOUYUCTKH OT
OCTAaTOYHBIX KOJIMYECTB HOHOB KAIBIMS H CYIb(aToB,
BEIIAPKE W OTHCICHUH XJIOPHCTOTO HATPHS IOKa3alld
BO3MOJKHOCTh IOJTyYCHHS KOHIICHTPUPOBAHHBIX PACTBO-
PpOB XJ0pUCTOro Maruus [7-8].

Ha ocHoBaHMU NpOBENCHHBIX J1a0OPaTOPHBIX HCCIIe-
JIOBaHMI pa3paboTaHa TEXHOJIOTHYECKasi CXeMa KOM-
IJIEKCHOM TiepepaboTku pambl o3ep Kapaymbet u bapca-
KEJIbMEC Ha XJIOPUCTBI MarHuil ¢ MOIYTHBIM IOJIyYECHU-
€M XUMHYCCKU OCAXKICHHBIX THUIICA U MEJIa, XJIOPHUCTOI'O
HATpUs.

[Ipomecc KOMIDIEKCHOM TmepepabOTKH pambl 03epa
Kapaymber u bapcakempMec COCTOMT W3 HECKOIBKHX

cTajgun:

— obeccynbhaunBaHue panbl AUCTHIIIEPHOHN >KHAKO-
CTbIO;

— CTyILEHHE U OTAEICHUE 0CalIKa;

— CyllKa M 3aTapUBaHHE XUMHMYECKH OCaKIAECHHOIO
THIICA;

— OUHUCTKA PaIbl OT HOHOB KaJIbIIHS;

— CTyIEHHE U OT/AENEeHUE OcaKa Mena,

— CyllKa M 3aTapUBaHHE XUMHMYECKH OCaKIECHHOIO
Mena;

— mepBasi CTaus ynapuBaHUs PaIlbl;

— OTJeNIeHUEe KPUCTAJIOB XJIOPUIa HATPHS;

— BTOpast CTaAus yIapuBaHUs parbl;

— OTJeNIeHHEe KPUCTAJIOB XJIOPUIa HATPHS;

— CyIIKa U 3aTapuBaHHUE XJIOPUAa HATPUS;

— OXJIXK/ICHHUE U KpUCTAJUTM3anus Oumodura;

— 3aTapuBaHue OUmogpuTa.

Ha puc. | u B Tabn. 1 u 2 npuBeneHs! cxeMa MaTepu-
aNbHBIX MOTOKOB, HOPMBI TEXHOJIOTHYECKOTO PEKUMa U
JITaHHBIE MaTepuabHOro OaaHca KOMIUIEKCHOH mepepa-
60TKH parsl 03ep Kapaymber u bapcakenbMec Ha xjiopu-
CTBI MAarHuii ¢ IOJYyYEHUEM XJIOPUCTOIO HATpUA U XU-
MHUYECKH OCaKAECHHBIX THIICA U MeJIa.

Ha monensHON ycTaHOBKE, UMUTHPYIOIIEH IPOU3BOI-
CTBEHHBIE YCIIOBHS IPOM3BOJCTBA OWIIO(UTA W3 parlbl
o3ep Kapaymber u bapcakensmec, Ha YII «KyHrpaackuit
COJIOBBIM 3aBOJ» IIPOBEJECHA anmpodanus pa3padoTaHHOM
TEXHOJIOTHH.

B xone ucnelTaHMi ObUTH MOATBEPKACHBI ONTUMAIIh-
HBIE TEXHOJIOTHYECKHE IapaMeTphl OTIEIBHBIX CTaauit
MIPOU3BOJICTBA OHmIoduTa.

Ha puc. 2 npuBeneHa NpUHIMITHATBHAS TEXHOJOTH-

| OfeceyetauHEIHHE PATTE |

3

| OTCTaHE3HH & CYCISHSHE THICE

4

I PUTHTPAINA C VT IEH SHH THICE I_E_.

5
_E_.l ITpoMEIEKa rHICA I—E—O
17 11 12
] [ O perons |
13
OTCTaHEAHHE CYCISHIHH M2/B
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Ta6nuua 1 Ta6nuua 2
HopMbI TeXHONOrMYECKOro pexuma MatepunanbHbiit 6anaHc nponsBoACTBa
HaumeHoBaHue noka3aTeJiei En. Ilokasaresu Ne
HM3M. MOTOKA Koa-Bo,
HaumeHoBaHHE IOTOKA
Temneparypa nporecca oC 20-30 LTy t/h
obeccybhadnBaHUs cxeme
MonbHoe 1.00-1.05 1. Pama o3epa Kapaymber 8,864
coorHourenne Ca’" / SO,» e 2. JuctunnepHas )KUIKOCTb 4,192
Temmneparypa nporecca oC 20-30 3. Cycniensus rurnca 13,056
OTCTauBaHUA 4 CryieHHas CycreH3us 1,824
ITpomomKHUTENEHOCT . rUIca
20-
poliecca OTCTauBaHUS mn 0-30 5. OcBeTJieHHas pana 11,232
eropocn, ibmnwpaum/l ke/m®h 650750 6. OrdunpTpoBaHHAs pana 0,912
YLIICHHOH 1aCTH TUIICa 7. OcajioK Turca Ha NPOMBIBKY 0,912
Temneparypa nporuecca oC 20-30 8. Konnencar ai1st npoMbIBKH 0,456
JIOOYMCTKU 9. IIpoMbIBHBIE BOIBI 0,717
MonbHoe 10. T'unc Ha cymky 0,651
2+ 2- - 1,00-1,05
coornomenue Ca” / CO3 11. Pana Ha 100YHCTKY 12,861
IIpogomkurenbHOCTH min 90-120 12. KanpuuaupoBanHas cona 0,129
nponecca OTCTaHBaHUsA 13. CycrieH3ust Mena 12,990
CkopocTh GHIbTPaLIHU
o peHHo g’qacnfd’ Ltllena ke/m*h 450-550 14. CryieHHas CyCcrieH3us Mea 0,636
yi 15. OcBeT/IeHHAs pana 12,354
Temneparypa npouecca oc 104-108 16. OT¢uIbTpoBaHHAs pana 0,485
BBINApKU Ha | cTaguu : 17. Inam Mena 0,151
Komnnenrparus NaCl B pacTBope % 8-10 18. OuuieHHas parna Ha yrnapky 12,839
Konuenrparnus MgCl, 19. CycneHsus XJIopuaa HaTpust 7,908
% 21-24
B PacTBOpe 20. ITap 6,471
CootHomenne X:T - (4-5):1 21. Ocanok xJiopuja HaTpus Ha 2,176
CkopocTh (GHIBTpaul 2 TIPOMBIBKY
CYCIIEH3UHM XJIOPU/Ia HATpHs kg/m™h B00-1000 22. Pama na noynapky 5,732
Temmeparypa nporecca 23. Bopa s npombIBkH 1,309
°C 112-118
BBINAPKU Ha 2 CTaJuu 24, Xopu HaTpHs Ha CYIIKY 1,945
Konnenrparus NaCl B pacTBope % 0,05-0,15 25. [IpoMBbIBHBIC BOABI 1,540
26. CycneH3us XJIOpUaa HaTpust 2,681
Konnenrparmus MgCl, % 44-46 > o e
B pacTBOpe : ap >
Cootnomenue J:T _ (5-6):1 28. Ocanok xnopuja HaTpus Ha 0,525
CKOopocTh (uiIbTpanuu 2 TIPOMBIBKY
CYCIEH3UH XJIOpUIa HATPHs kg/m™h 800-1000 29. IInaB 6mmo¢ura Ha KpHCTAN- 2,056
JIN3ALAI0
30. Bopa 1 npombIBKH 0,518
gyeckas cxema nepepaboTku pambl o3ep KapaymOer u 3. XIopuz HaTpHs Ha CYIIKY 0,527
Bapcaxkenbmec. 32. TIpoMBIBHBIE BOJTBI 0,516

W3 HakomuTenpbHONW eMKOCTH (1mo3. 1) pama meHTpo-
OCXKHBIM HaocoM (T03. 2) TMepeKaymBacTCsS B PEaKTOp
obeccynbdaunBanus (1mo3. 5), MPEICTaBISIONIMA COOOM
ammapar eMKOCTHOTO THIIA, CHAaOKEHHBIN MEIIaIKOM.
Tyna xe (1mo3. 5) meHTpoOeKHBIM HaocoM (T103. 4) mepe-
Ka9uBaACTCA AUCTULICpHAs XUJIKOCTH M3 HAKOIMUTEIbHON
eMKOCTH (1103. 3).

U3 peaktopa obeccynbdaunBanus (103. 5) CyCHCH3US
CaMOTEKOM HalpaBJsieTCsl B OTCTOHHUK-CTYCTHTEINb KO-
Hu4yeckoro tuna (mo3. 6). CycneHsust Tunca U3 KOHUYE-
CKOW YacTH OTCTOMHHMKA-CTyCTHTENs (1103. 6) CaMOTEKOM
HAalpaBJsieTCsl Ha JICHTOYHBIH BakyyM-(QwibTp (103. 7),
rJie IPOUCXoAauT pasnenenue ¢asz. OCHOBHOW (GMIbTpar
cobupaeTcst B COOpHHKE OCHOBHOTO ¢uubTpara (1mo3. 8).
3atreM THIIC Ha (QWIBTPE TPOMBIBACTCS KOHICHCATOM
cokoBoro mapa (u3 mo3. 38) B cooTHomeHun ruric (abce.
cyX. B-BO) : Boja = 1:1

[TpoMbIBHBIE BOJIBI TIOCIE (BMIIBTPAIH COOMPAIOTCS B

cOOpHHKE MPOMBIBHBIX BOX (103. 9). OCHOBHO# (WIIb-
TpaT u3 cOOpHMKA OCHOBHOTO QuibTpaTa (1o3. 8) ILeH-
TpoOexXHBIM HacocoM (11o3. 10) ¥ MPOMBIBHBIE BOIBI U3
cOOpHHMKa IPOMBIBHEIX BOJ (103. 9) IEHTPOOEKHBIM
HacocoM (1103. 11) momaroTcst B peakTop I0OOYUCTKH (I103.
12), Kyaa Tak)e ITOJaeTCsl M OCBETICHHAS YacTh Parlbl 13
OTCTOWHUKA - crycTuTens (mo3. 6). Peakrop moodncTku
M0 KOHCTPYKIIMH aHAJOTHYEH PeakTopy obeccynbhadu-
BaHMS.

B peaktope noounctku (1mo3. 12) mpoucXoauT OYUCT-
Ka pambl OT HOHOB KaJIBIMS IYTEM OCAKACHHS MX Kallb-
LIMHUPOBAaHHOI COOH B BUIe KapOoHaTa Kanbius. Peak-
LS IpOTeKaeT ObICTpo M B TeueHue 30 min jgocTUraercs
MaKCHMaJlbHasl CTEIIeHb OYMCTKU. 3aTeM CYCIEH3us ca-
MOTEKOM IIOCTYyIaeT B OTCTOMHUK-CrycTuTenb (1o3. 13).
OunlineHHas pana 4epe3 NepeToK HalpasiseTcs B cOop-
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HHUK pacTBOpa XJIOpUJA HATPHsI U XJIOpHa MarHus (Io3.
16).

KapOonaTHbI# NIIaM W3 KOHUYECKOH YaCTH CTYCTHTE-
JIS1 HaIpaBJIsSeTCs Ha JICHTOYHBIM BakyyM-QuiIbTp (I103.
14), rae npoucxoaut pazneneHue ¢as. CycneHsns gocra-
TOYHO XOPOHIO (HUIBTPYETCsI, CKOPOCTh (priIbTpanuu 1o
cyxoMy ocazky coctapisier 400-600 kg/m*-h. OcHoBHOI
¢mIbTpaT codupaercs B COOPHUKE OCHOBHOTO (HIIBTpaTa
(mo3. 15). KapOoHaTHBIM I1aM HampaBisieTCsl B OTBAJL
OcHOBHOH (pUIBTPAT CAMOTEKOM HaIlpaBiseTcs B cOop-
HHUK pacTBOpa XJIOpHUJA HATPHsI U XJIOpHa MarHus (T1o3.
16).

W3 cbopHuKa pacTBOpa XJIOpHIa HATPHUS W XJIOpUAA
MarHus (1mo3. 16) pacTBop HeHTPOOEKHBIM HACOCOM (TI03.
17) nanpasisiercst B BbIapHOW anmapar (1mo3. 18) ¢ mpu-
HYJIMTENbHOM nupKyssinueit (mo3. 19) u BEIHOCHO#H rpeto-
mei kamepoii (1mo3. 20).

[Mocne mepBoii CTyNEHH BBIAPKH CYCIIEH3Us XJIOpHIa
HaTpHs B PacTBOPE XJIOPHJIOB HATPHUS W MarHusi camoTe-
KOM HalpaBJisieTcsl Ha JICHTOYHBIH BakyyM-(GuiabTp (1103.
21), rae npoucxoaut pasaenenue a3, CycreH3us: O4eHb
XOPOIIO GHIBTPYETCS, CKOPOCTh (DMIIBTPALIUH TT0 CYXOMY
ocanky coctaBiser 1000-1200 kg/m*-u. OcHoBHOI
¢$buabpTpaT cobupaercs B COOPHUKE OCHOBHOTO (prIbTpaTa
(mos. 22).

Xiopun HaTpus Ha GUILTPE NPOMBIBACTCS KOHACHCA-
TOM COKOBOTO mapa (u3 1mo3. 38) B COOTHOLICHUU XJIOPH]L
Harpus (abc. cyx. B-Bo) : Boga = 1:1. IIpomMbIBHBIE BOJBI
nocie (QuIbTpalKuu COOMPAlOTCsl B COOPHHUKE IPOMBIB-
HBIX BOJ (1103. 22). [IpoMBIBHBIE BOJIBI, TPECTABIISIOIINC
c00O0# HachIIIEHHBIH PacTBOP XJIOpHUJA HATPHS C IpHMe-
ChI0 XJIOpHJIa MAarHus, BO3BPAILAIOTCA IEHTPOOCIKHBIM
HacocoM (1o3. 25) B BeIMapHOU ammapar 1 cryneHu (1mo3.
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18).

IMonmyuyennas cycnensus npu X:T = 5,7-6,2 Hanpas-
nsiercst Ha GuIbTp (1M03. 29), TAE MPOUCXOAUT OTIICIICHNE
XJIOpHuAa HaTpus OT IaBa Oumodura. M3 BeImapHOTO
anmapaTa IpOU3BOAMUTCS OTOOP COKOBOTO Mapa, KOTOPBIi
HCTIONB3YeTCst U1 o0orpeBa TermooOMeHHnKa (1103. 20)
MIEpBOTO BBIIAPHOTO arapara.

Konznencar mocie TemooOMeHHNKA HalpaBisieTcsl B
cOOpHUK KOHJEHcaTa COKoBOro mapa (mo3. 38), oTkyaa
JUTA TIPOMBIBKH OCAJIKOB THIICa (1103. 7), XJIOpUAA HATpUs
(mo3. 21 u 29). Xnopun HaTpus Ha GUIBTPE MPOMBIBAET-
¢Sl KOHJIEHCATOM COKOBOro mapa (u3 mo3. 38). I[IpomsbiB-
HBIE BOJABI COOHMparoTcs B COOpHHKE MPOMBIBHBIX BOJ
(mo3. 31), otkyaa HacocoMm (1o3. 33) BO3BpamaroTCcs Ha
BTOPYIO CTYIEHb BBINAPKH (1103. 26).

[TnaB OGumodura cobupaercs B emkoctd (1mo3. 30),
OTKyz1a HacocoM (1103. 32) HarpaBisieTcs B KpHcTaluIn3a-
Top (mo3. 34), rae IMPOHMCXOMUT 3aryCTeBaHHE IUIaBa C
oOpazoBaHueM uemnryiuaToro Oumodura. YenryiuaTslii
OumoduT HampaBisSeTCsl JEHTOYHBIM TPaHCIOPTEPOM
(mo3. 35) B OyHKep - ynakoBOUHYH MammHy (103.36),
OTKyZa TIOCJI€ YNAaKOBKM HAIMPABISAETCS KOHBEHEPOM
(mo3. 37) Ha ckiaz.

TakuMm 00pa3zoM, IPOBEAECHHBIEC NCCIIEIOBAHHS MT03BO-
JIMJIM TIOJIy9HTh HAydHO-0OOCHOBAaHHBIE JAHHBIE H pa3pa-
00TaTh TEXHOJIOTHIO IIepepaboTKH parbl 03ep Kapaymber
n bapcakenbmec Ha XJIOPUCTBI MarHuil ¢ MOIYTHBIM
W3BJICYEHUEM M3 Pallbl XMMUYECKH OCAXKICHHOTO UM
para cynbdara KajbLUs U Mena, IoBapeHHOH conu. s
3TOr0 HEOOXOJMMO OYHCTUTH paly OT Cynb(haToB M CO-
nel xanbiusi. ObeccynbhadyBaHUEe NPOBOIUTH JUCTHII-
JIEPHOH KHUAKOCTBIO — OTXOJOM COJIOBOTO IPOU3BOJCTBA
npu crexnomerpudeckoii Hopme Ca'? ma SO, ocaxe-
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HUE KaJIbLIUA — KaJbLIUHUPOBAHHON COJOW IpU €€ HOpME
100-105 %.

Breimapky npenBapuUTENbHO OYHUIIEHHOM parbl
OCYIIECTBISITH B JIB€ CTYIIEHU C MPOMENKYTOUHBIM
OTAEJICHUEM XJIOpUJa HAaTPHUs, YTO MO3BOJISET MO-

-
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JIY9UTH IJIaB OumoduTa ¢ comepkaHueM He MeHee
46,92 % XJIOpUCTOTO MarHus, B J>KUIKOM WU
TBEPJOM YEIIyWYaTOM BHJE, COOTBETCTBYIOIIUX
no ¢usuko-xuMudeckuM mnokazarensim ['OCT
7759 — 73.
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NMPEANOCBLIIKU K BHEAPEHUIO CUCTEMbI
OHEPTETUYECKOIO MEHEOXMEHTA

HA MPEONPUATUAX HABOUNCKOIO
FTOPHO-METAINTYPITMYECKOIO KOMBUHATA

Kapumo6aes A.U.
JIOLEHT Kadeapbl
«IJIeKTPOIHEPreTHKA»
Hapowuiickoro ropHoro us-
CTUTYTA, K.T.H.

MypaTtoB X.M.,
nupexkrop HTII AO
«Y30ex3Hepro», A.T.H.

Magolada energiya menedjement tiziminini ishlab chiqish va joriy etish imkoniyatlari ko'rsatilgan. Energiya mene-
djement tizimining tuzilishi, shuningdek, sanoat korxonada uni amalga oshirish uchun metodologiyasi keltirilgan. Ener-
giva menedjement tizimini tatbiq orqali energiyani tejash imkoniyati kursatilgan.

Tayanch iboralar: energiya boshqarish, energiya audit, energiya tejash, usullari, strukturasi.
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The article shows the possibility of building an energy management system. The structure of the energy management
system is described, as well as the methodology for its implementation in an industrial enterprise. The possibility of sav-
ing energy resources through the introduction of an energy management system is presented.

Key words: energy management, energy audit, economy of energy resources, methodology, structure.

OHeprocOepekeHre Ha3bIBAIOT «IEPBBIM TOILUIHBOM))
9KOHOMHKH, TOCKOIBKY HMMEHHO B HEM 3aKIIOYCHBI
HaMJIy4IIMe BO3MOXXHOCTH Jisl 00JIee TI0JIHOTO HCIIONB30-
BaHMs HMMEIOIIUXCS PECYpCOB, MOIACPKKH IKOHOMHYE-
CKOTO pPOCTa U COKpAILCHHUS 3aTPaT Ha SHEPTHIO.

[loBbiIaTh  ypOBEHb  JHEProcOEpPEeIKEHUS  IO-
MPEKHEMY YIAE€TCS C TPYIOM, HECMOTPS Ha CBSI3aHHBIE C
STUM Pa3HOCTOPOHHHUE BBITOJBL. COCTOSTHUE MHUPOBOU
SKOHOMHKH W TUHAMHKA PHIHKOB YHEPTOHOCHUTENEH BHI-
JBUTAIOT HA MIEpEIHUH IUIAaH CHIOMHHYTHBIC SKOHOMHYE-
CKHE MOTHBBI, a TEOMOJMTHKA CTAaBUT BO TJIaBY YIia CO-
00pakeHHs YHEPTETHIECKON OE30MTaCHOCTH.

B kauecTBe mepBOro mara K IMPEOJOJICHHIO CYIIe-
CTBYIOIIEH MHEPUUU HEOOXOTUMO BEIPAOATHIBATH TAKYIO
MOJIMTHKY M CO3/1aBaTh Ha MECTaX TAKOW MOTEHIMAI, KO-
TOpbIE TO3BOJISIM OB TOCYIapCTBEHHOMY M YaCTHOMY
CcexTopaM MoadupaTh, OGOPMIIATH U MPEACTABIATH Ha
paccMOTpeHHe SKOHOMHYECKH JKU3HECHOCOOHBIE HHBE-
CTUITMOHHBIE TIPOEKTHI MOBBINIECHUST YPOBHS dHEprocoepe-
JKEHUsI; IePecTpanBaTh CBOIK CTPATErHI0O M OpraHHU3allH-
OHHBIE CTPYKTYPHI TaK, YTOOBI 3TO CIIOCOOCTBOBAJIO BBI-
JENICHUI0 KaIlUTAJOBIOXKECHUH B SHEProcOepexeHne; a
TaKXKe CO3JaBaTh YCIOBHS UIA MPHUBICUYCHUS B MPOCKTHI
0 PHEProcOePeKEHUIO CPEICTB (PMHAHCOBBIX YUpEKIe-
HUI 1 KOMMEPYECKUX CTPYKTYP.

[TpoBeneHHbIE HaMK JHEpPreTHYecKrue 00CiIe0BaHMUS
TEXHOJIOTUYECKUX TMPOICCCOB Ha FI/II[pOMeTaHHprI/I‘Ie-
ckux 3aBojax (I'M3-2 u I'M3-3) HI'MK cBunerenscTBy-
0T O TOM, YTO UMECTCA 3HAYUTEIbHBIA IIOTCHIIHUAJ 3KO-
HOMUH SHEPTETUIECKHUX pecypcoB (Tadmi. 1)

OpnHako pa3oBele pabOTHI IO YKOHOMHH JHEpreTHde-
CKHX PECypcoB (9HEpreTHyeckoe o0ciieIoBaHUE) HE MO-
ryT obecrieunBarh >KeJIaeMbIH pe3yibTaT 1o 3¢dexTus-
HOMY HCIIOJIb30BaHHMIO HHEPIreTHYECKUX pecypcoB. Bos-
HHUKaeT HEOOXOANMOCTb CHUCTEMHOH pabOoThl MO 3KOHO-
MHH DHEPreTHUECKHX PECYpPCOB - BHEIPEHHE CHCTEMBI
9HepreTudeckoro MeHemxkmenTa (COM), 9To B CcBOeCH
CTPYKTYype IMpeAycMaTpUBaeT M dHepreTudeckoe oodcie-
JIoBaHKE (PHEPrOAyIUT).

CucremMa 3HEPreTHYECKOro MEHEKMEHTa pa3BHBa-
Jlach B T€YEHHUE JBYX MOCJIEIHUX JECATHUIETHH, KaK Mpo-
BEpEHHBIA TIEPEOBON MPAKTUKOH MeToa oOecredeHus
YCTOHYMBOH 3HEProdpdPEeKTUBHOCTH M HEYKJIOHHOTO I10-
BBILICHUSI  MPOM3BOAUTEIBHOCTH  MPOMBIIUICHHOCTH.
BONBIIMHCTBO MPOMBIIUICHHBIX MPEIIPUSATHIA, BHEAPHUB-
LIMX CUCTEMY SHEPreTHYECKOTO MEHEPKMEHTA, JOCTUIIIN
CPEIHEroJJOBOTO CHIDKEHUS! IHEPrOEMKOCTH B JIBA-TPH
pasa IO CPaBHEHMIO C IPEANPUATHAMH, HE MMEIOIINMHU
CHCTEM PHEPrOMEHEKMEHTA.

CucreMHBI TIOIX0J K 3(()EKTUBHOMY HCITOJIE30Ba-
HHUIO SHEPrOPECYPCOB 3aJOKHUT OCHOBBI IS 3HAYUTEIIh-
HOTO U YCTOWYHMBOTO COKPAIICHHUS 3aTPaT Ha UCIIOIb30Ba-
HHUE SHEPTHH JJIS OpPTaHU3alnil BceX MacITaboB.
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OTo He SBIAETCA CIOXKHON TEXHUUYECKOW 3ajauei -
9TO 3aJaya yIpaBJIeHUs] OPraHU3alMOHHBIMH PECypcaMu,
BKJTFOYas SHEPTETUKY U IIEPCOHAIL.

Jaxke B opraHmzanusax ¢ SHeprodpGeKTHBHOCTHIO Ha
YPOBHE MHUPOBBIX CTaHAAPTOB BCETZla €CTh BO3MOXHOCTh
JUISL COBEPILICHCTBOBAHMS.

Hampumep, B JlaHuu, B cTpaHe ¢ OAHOM U3 CaMbIX
9HEeprod(QPEeKTUBHBIX HKOHOMHK B MHpE, IO OIIEHKaM
CHENHATNCTOB, COXpPaHACTCd BO3MOXKHOCTh IIPOBECTH
sHepreTuueckue ynydmeHus eme Ha 40 % c momolrsio
HMEIOIIMXCS B HACTOsAIIEE BpeMs TEXHOJOTHH U mepero-
BOTO OIIBITA.

CTpyKTypa CHCTEMBI SHEPreTHIeCKOT0 MEHE)KMEHTa
(COM) npencrasnena Ha puc. 1. OHa cocToUT U3 clieny-
IOIINX 3TafoB: MOATOTOBKA M INTAHWPOBAHHUE; HCIIOIHE-
HHE W BHEAPEHHUE; NMPOBEPKa M MPUHITHE HEOOXOIUMBIX
Mmep.

CoryacHo pekoMeHayeMoil crpykrype, COM KoMmaH-
Jla PHEPreTHYECKOTO MEHEKMEHTA COCTOUT M3 pa3ind-
HBIX CIICIIMAINCTOB (3HEPIeTHKH, MEXaHUKH, TEXHOJIOTH,
METPOJIOTH, CHEIMAINUCTHl MO CTaHJApTH3aIUH, 3KOHO-
MucThl, cermanuctsl mo KT u apyrue), koTopsie nMe-
0T IPSAMYIO U KOCBEHHYIO CBSI3b C BBIIIYCKOM IPOIYK-
. VIMH pyKOBOAMT NpEACTaBUTENs pPYKOBOJCTBA,
HampuMep, TIaBHBIN HHXeHep npeanpustus. Komanmoi
pa3pabaTbIBaeTCS 3HEpreTHYecKas IOJIUTHKA MPEIIpHs-
THSI, IPEyCMaTPHUBAIOIIAs I03TAITHOE CHI)KEHHUE dHepre-
THUYECKHUX 3aTpaT M ce0eCTOMMOCTh BBIITYCKaeMOW Ipo-
JTYKIUH.

Taxoke onpenensoTcs paMKd U TPAHHUIBI BHEAPEHHS
CUCTEMBl JHEPreTHYECKOro MeHekMeHTa. [Ipu sToM
HEOOXOIUMO YIOCTOBEPHUTHCS, UTO MOJUTHKA BKIFOYAET
cootBeTcTBYyIOmME TpeboBanus u3 ISO 50001, Tak kak
9TH TpeOOBAaHUS OYEHH IOJE3HBI, JaXKe €CIH MPeNpus-
THe (OopraHmM3anus) HE IUIAHUPYET CepTU(UIPOBATH
CHCTEMY.

[Ipu sTOM TakXke MOIDKHBI OTOOpaXKaTbCs ITyHKTEHI,
KOTOpBIC HCKIIIOUYEHbl M3 OXBara M PaMOK CHCTEMBI,
JIOJDKHBI OBITH TIEPEUYMCIICHBI BCE 3aJlaud, CBS3aHHBIC C
co3nanueM U pyHKuuoHupoBaHueM COM.

Kaxnas 3amaua MMeeT JeTajd, TaKHe Kak: 4acToTa
BBITIOJTHEHHS, KOTJa HEOOXOJMMO 3aIOJIHATH JIOKYMEH-
TBI, KTO OTBETCTBEHEH 32 33/1a4y U YPOBEHb UX ITOJTHOMO-
YHil.

Taxoke OTMEYaroTCsI 3a/1a4H, CBA3aHHBIC C KIFOUCBBI-
MU dyieMeHTamMu co3nanuss COM. JlaHHbIe, IpeaCcTaBIISIO-
IIMe 3HAYMMBIX dHepromnoTpedurenei (3311), BrimrodaroT
CIpaBOYHBIC JAHHBIE IO JpaiBepam, JIIOISIM, SHEPreTH-
YeCKUM Noka3zarensiM u Ap. OHU IpeACTaBI[IOT HE MEHee
80 % sHepronoTpeOIeHus KaxI0ro UCTOYHUKA YHEPTUH,
BKIOUeHHOr0 B COM, M MOJDKHBI BKJIIOYATh 00O
IIyHKT, KOTOPBII HpeayaraeT CYIIECTBEHHYIO BO3MOXK-
HOCTh YMEHBLICHUsSI HHEPronoTPeOICHUS] WIN YIydllle-
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Tabnuua 1
TexHUKO-3KOHOMMUYECKUE NOKa3aTeNn NPOBEAEHOro 3HepreTM4eCKOro
o6cnenoBaHusa Ha TM3-2 n TM3-3 HaBowuiickoro ropHo-mMeTannypru4yeckoro KoméuHara
IIporno3upyemasi 3KOHOMHUS JIEK-
TPHYECKOii JHePruu B roj IKOHOMHYECKAs
HaumeHnoBanue pexoMeHanum P S——— B TOHHAX yCI0B- 3¢ pexTHBHOCTD B
BbIPA:KEHUH, HOI'0 TOILIMBA ror, cym
kW+*h
Ims-2
BHenpeHne 9acTOTHOTO PeryaupoBaHUs aCHHXPOHHOTO 111006.72 13,64 212022835
JBUTATENS IIACTHHYATOrO MUTaTeNs mexa Nel
Buenpenue B nexe Ne 2 4acTOTHO-pEryIupyeMOro 213465 26,22 40771815
3JIEKTPONPHUBO/A Ul HACOCOB OTKAYKH ITyJIbIIBI
Brenpenue B riexe Ne 2 4acTOTHO-PErYIIPyEMOro 48144.39 5.91 9195578.49
JNEKTPONPHUBOJA AT KOHBEHEPOB
3aMeHa DyTrOBBIX PTYTHBIX JJIOMHHO(MOPHBIX JIAMIT 372853.152 4585 71214952
Ha CBETOAMOIHBIC JTAMITBI
OpraHu3arys napauielIbHOH pabOoThI TPYIIIIEL
tpanchopmaTopos (I'T), muraronuxcst OT 0JHOM 16640.8 2,04 3178392,8
CEeKIMH YCTaHOBJICHHBIX Ha oxHoH TII
rm3-3

BHeznpeHue 4acTOTHOTO peryupoBaHUs aCHHXPOHHOTO 34796 10,42 16196036
JBUTaTeNs INIAaCTUHYATOro nuTatens nexa Nel
Breapenue B niexe Ne 2 4acTOTHO-pETyIHPyEMOTO 254450,63 31.26 48600070,3
NIEKTPOTIPUBO/A AT HACOCOB OTKAUKH ITyJIBITBI
Brenpenue B niexe Ne 2 4acTOTHO-PErYIIPyEMOro 48144.39 5.91 919557849
JNIEKTPOTIPUBO/A AT KOHBEHEPOB
BHenpenue B nexe Ne 3 4aCTOTHO-pEryJIUpyeMoro 254450 31.26 48599950
3JIEKTPONPHBOAA sl HACOCOB OTKAYKH IYJIBIIBI
Buenpenue B nexe Ne 4 4aCTOTHO-peryaIupyemMoro 412130,83 50,63 787169885
JIEKTPOTIPUBO/A IS HACOCOB OTKAUKH ITyJIBITBI
3aMeHa IyroBBIX PTYTHBIX JTIOMHHOMOPHBIX JIAMIT 1316388.8 161,7 251430261
Ha CBETOAMOIHBIC JIAMITBI
OpraHu3anys mapauielIbHOH pabOThI TPYIIITEL
tparchopmatopoB (I'T), muTarOIMXCs OT OTHON 16640,8 2,04 3178392,8
CEKLIMU YCTaHOBJIEHHbIX Ha oaHoi TII

HUTOT'O 3149111,512 386,88 601480298,8

HUS €r0 XapaKTePUCTUKH. BO3MOKHO, MOJIb30BATENb 110-
JKEJIAeT MUCII0JIb30BaTh KPYTrOBYIO AHATPAMMY, THarpaMMmy
CaHku WM JIpyroe BH3yajbHOE rpaduvecKkoe CpPeICTBO
quis npeacrasiaeHus 3211,

AHANM3UPYIOTCS JAHHBIC SHEPrOCUCTYUKOB, BKIIHOYAS
cyera 3a SHEpruro. BrirroyaeTcs: KaxIblii ICTOYHUK YHEP-
THH: SJEKTPUYECTBO, Ta3, HEPTEMPOAYKTH, BOJIA U T...

Y4uTHIBaETCS OOMIMIA MECSYHBIA PACXOI M CTOUMOCTh
KaXXJJOTO0 UCTOYHHKA SHEPTUH.

Bo3MoxHBIE TpEeHIBI, CBS3aHHBIE C MOTPEOICHUEM
ANEKTPOIHEPTUH, PACCUNTHIBAIOTCS, M MOTYT OBITH M3MeE-
HEHBI CYIIECTBYIOIINE TPEHABI MO 3JEKTPHUUECTBY U JO-
OaByieHB! HOBBIC JIJIS DJIEKTPOIHEPTUH, a TAKXKe VIS APY-
THX HCTOYHUKOB YHEPTUH.
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Heo0xoaumo y4uThIBaTH 000 IYHKT, KOTODBIN
IpeJJlaraeT CyIIeCTBEHHYI0 BO3MOXKHOCTb YMEHBIICHUS
SHEProNOTPEOICHUS WIIN YIyUIICHUS €T0 XapaKTepHCTH-
KH.

Heo6xoaumMo KONMMYECTBEHHO OLEHWTh BIHSHHE
IpaiiBepoB. DTH MaHHBIE MOTYT OBITH O IIPOW3BOJCTBE,
MIOTO/Ie WIN JPYTHX W3MEHAIOMUXCs (hakTopax, KOTOpbIe
MOTYT BO3JCHCTBOBAaTh Ha M3MECHEHHE YHEPronoTpedie-
HUSL.

CocraBisieTcs MONHBIM CIHCOK KPUTUYECKUX OIepa-
IIMOHHBIX I1apaMETPOB JIsl HEKOTOPBIX TUIMYHBIX 3HAYH-
MBIX SHEpPronoTpeduTenel, 3TH MPUBEICHHbBIE BEJINYHHBI
SIBJISIFOTCS] THTUYHBIMM, HO MOTYT WJIM OYAYT MEHSTHCS B

YK 622:621.311

3aBHCHMOCTH OT 3aBOJIa [10JI630BaTENs, 000PYAOBAaHUS H
T.I.

[To kaxmoMy TEXHHUYECKOMY (PHEPreTHYECKOMY)
ayJMTy COCTAaBIISICTCS OTYET M PEKOMEHJAIMHU JUIsl YIIyd-
IICHUS CHCTEMBI.

[To paspaboraHHOMY IJIaHy OOYYEHHSI HMPOBOMASTCS
y4eObl U CeMHHaphI 110 BHeApeHuto COM.

ITo pesynpraram BHeapenuss COM mpoekTupyercs
HOBOE 00OpyIOBaHWE W BeleTcs padoTa Mo MX BHEIpe-
HHIO.

duHaHCOBas OLEHKA BHINOJHACTCS COTJACHO CyIIe-
CTBYIOIICH METOIUKE, C y4eTOM KO UIMEHTa TUCKOH-
THPOBAHWUS.

© MypatoB X.M., Kapwunbaes A.U. 2018 r.

AHAIIN3 PEXNMOB PACXOOA 3JIEKTPO3HEPI'M
MALLUMH N MEXAHU3MOB KAPBEPA «MYPYHTAY»

Mypatos X.M.,
nmupextop HTL[ AO
«Y30eKx3HEpTON,
I.T.H.

Kapmu6aes A.H.
TOIIEHT Kadeapb

«DNEKTPOIHEPTETHUKAY
Hagowuiickoro ropaoro
HHCTUTYTA,
K.T.H.

Magolada “Muruntau” kar’eridagi mashinalar va mexanizmlarning ishlash tartibi o rganilib, asosiy texnologik as-
bob-uskunalarning (ekskovatorlar) elektr energiya iste ’mollari hisoblandi. Mashinalar va mexanizmlarning ishlash tart-
ibi bo yicha vaqt diogrammalari qurildi va ekskovatorlar uchun aniq meyorlar belgilandi. Olingan bog’liglar
“G’arbiy” bo’limning quvvat sarfini ishonchli tarzda tasvirlaydi va energiya sarflash tartibini bashoratlashda xizmat

qiladi.

Tayanch iboralar:iste'mol, elektrenergiya mexanizmlar, kar yer, ish printsipi, asosiy texnologiyasi va jihozlari, el-

ektrenergiya, ekskovator, quvvat, energiya iste'moli.

The operation modes of the machines and mechanisms of “Muruntau’ mine were investigated. Electric power con-
sumption of the main technological equipment (excavators) was calculated and time diagrams of the operating mode of
machines and mechanisms were constructed, and specific norms for electric power consumption were determined. Ob-
tained dependencies describe the power consumption of the Zapadny'mountain area reliably and can serve as predictors

in predicting power consumption regimes.
Key words:

OCO00EeHHOCTHIO HKCIUTyaTaIllii MAITMH 1 MEXaHU3MOB
Ha TOPHBIX MPEANPHUATHAX SBISIETCS OOJBIIOE Pa3HOOO-
pasue pexUMOB paboThl, ONPEIEISIEMbIX IPOU3BOICTBEH-

uruntau” mine, power consumption, excavators, Zapadny'mountain area.

HBIMH  (TOPHO-TEOJIOTHYECKUMH, TEXHOJIOTHICCKUMH,
ANIEKTPOIHEPTETHYECKIMH, OPTaHU3AIIMOHHBIMH) M KIIH-

MaTO-METEOPOJIOTHYECKIMHU (PaKTOPAMHU.

108



Tabnuua 2
Beienenue U ydeT BAMSHUSA STHX (DaKTOPOB TpE-

cTaBisieT co0oi NEPBOOUCPCAHYIO 3aJa4y HUCCJICAOBAHUA
W aHaJiu3a 3J'IeKTpOHOTpe6J'IeHI/IH. VY4ecTh BIMSHHE BCEX

HomMuHanbHasi MOLWHOCTb U MOLLHOCTb
npu XOJsI0OCTOM XoAe 3KCKaBaTopoB

(hakTOpOB 3aTPyIHHUTEIBHO M HE BIIOJIHE BO3MOXKHO, I1O-
3TOMY Ha OCHOBE NPEIBAPUTEIHLHOTO aHAIN3a HEOOXOIH-

I'IacnopTHble AaHHble 3KCKaBaTopoB

MO BEIJIeJIEHHE HanbOolee 3HAYUMBIX (PaKTOPOB. P, Q. Su o5y Px Qu S | coson
TIporecc 3MeKTPONOTpe6IeH s Ha FOPHBIX mpeanpus- | W) | W) | (W) ) || e | W)

TUSIX MOKHO NPEACTABUTH KAK CIIy4alHBbIH mpolecc, Olu- KT - 20

CaHI/Ie“KOTOpOFO HEOOXOAMMO HCKaTh B paMKax TEOPHUH S | 17423 ‘ 32555 ‘ 09 ‘ 1072 | 5 | 9.1 | 09

CIly4alHBIX MPOLIECCOB HAa PAa3HBIX BPEMEHHBIX YPOBHSX.

Bo BpeMenHOM MaciiTabe mporiece dIeKTPOnoTpedIeHus IKI-13

ABIAECTCS eJMHOH CHCTEMOM CIeAyIOIMX OCHOBHBIX | 2580 | 1248 | 2566 | 09 | 2564 | 442 | su | 047

YPOBHE# - CMEHHOT'0, MECSIYHOTO M F'OJI0BOTO 3JIEKTPOIIO- JKT- 10

Tpebnenus [1-4]. 1204 | 68044 | 1462 [ 09 [ 1251 | 24764 [ 2775 | 045
Kapbep «MypyHTay» 1O BEIECHHIO TOPHBIX PadoT, a

TaKKe PACIOJIOKEHUIO BIIEKTPHUECKOTO 000pyJOBaHMS

pa3zieNieH Ha TOPHBIH ydJacTOK «BOCTOYHBIN», TOPHBIA ®dakTuyeckme AaHHbIE pexuma

YYacTOK «3amagHblii», OypoBOH; TOPHO-TPAHCIIOPTHHIH paboTkl aKckaBaTOpOB

y4acTok, OypoBoii y4actok, kapeep «Tamkypa», I'Ll «/I| p, Q. S, s Py Qu Sy cose

u ITHM», T TIT KJI-2 u TL[ OIIT KHK-270. ®W) | &W) | (kW) W) W) (kW) b
TexHonoruyeckoe 000pyIOBaHHE TOPHOTO YydyacTka SKT- 20

«3amagaeiity 3anutaHo ot [loxctanmmm Nel02 (sueiixu

23, 9, 2, 10 u 20). OCHOBHBIM OJKCIUIyaTHpyeMbIM | 16065 | 778 1785 | 0.9 | 589,14 | 28533 | 6546 | 006

000py/IOBaHNEM YYaCTKa SBIISIOTCS HKCKaBATOPBI. SKT- 15
B T1abn. 1 mpuBeneH mnepedeHb SKCILIYaTHPYEMOTO

000py/IOBaHUsSI, KOJIMYECTBO M MX yCTaHOBICHHas moml- | 1700 | 11817 | 2070 | 0,82 | 811,82 | 10213 | 1304 | 0,57

HOCTb T10 TOPHOMY Y4acTKy «3araaHbIi. N
Kak BuzHO U3 TaOIHIIBI, KCIUTyaTHPYEMBIM 000pyI0-

BaHHWEM TOPHOTO Y4acTKa «3amajHblii» SBISIOTCS OXHO- | 79436 | 595,77 993 0.8 | 327,35 | 436,46 | 54558 | 0,6

KOBIIIOBbIE 3KCKABATOPBI PA3IUYHON MOANDHUKAIIUH.
C uenbio onpeaeneHus: 3PGEeKTUBHOCTH PabOTHI IKC-
KaBaToOpOB, a TaKXe Y/AEIbHOIO pacxojia AJIEKTPOIHEp-

THH, TI0 TOPHOMY YYacCTKy «3araJHbli» ObLTH IPOBEICHBI
MHCTPYMEHTAJIBHBIE 3aMepbl 3JIEKTPONOTPeOJICHHusT oc-

Ta6nuua 1

I'Iepeqel-lb JKcnnyaTupyemoro oﬁopyp.OBava
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HOBHOT'O 00OPYZOBaHUS W MPOWU3BOJUTEIHLHOCTH Ha Tie-
pHOJI 3aMEpOB.

B Tabn. 2 mpuBeaeHb HOMUHAJIbHAS MOUIHOCTH H
MOILHOCTh MPH XOJOCTOM XoJie 3KkckaBatopoB OKI -
20, OKT - 15, OKT - 10.

AHanu3 UHCTPYMEHTAIbHBIX 3aMEPOB MOKAa3bIBAET,
4yTo 3arpy3ka skckaBatopoB DKI'- 20, OKI'- 15 u OKT

HaunmenoBanue Boprosoit YcTtaHoBneHHas
oGopynosanms HOMED LS 180T - 10 B pexume skcruryatauuu cocrasiser 0,58; 0,65 u
0,61 cCOOTBETCTBEHHO.
DKT-8yc 56 790
B Tabn. 3 mpuBemeHsl pe3ynbTaThl HHCTPYMEH-
SKI-10 59 790 TadbHBIX 3aMEPOB IO TOTPEOIEHHIO AIEKTPUUECKOI
DKI-15 58 1500 SHEPTHH U TPOU3BOAUTEILHOCTH dKCcKaBaTOpoB OKI -
SKT-15M 60 1500 10 Ne 59, OKT - 15M Ne 69 u OKT'- 20K Ne 74.
Ha puc. 1 mpuBeneHbl BpeMEHHBIE AHArPaMMBbI
OKI-15M 66 1500 9
pexnMa paboThl TOPHOTO ydacTKa «3alaaHblii» B CO-
KT-15M 69 1500 OTBETCTBHE C MCIOJIB3yEMBIM 3JEKTPOOOOPYyIOBaHHEM
AN = 1500 (akckaBatopamu DKI' - 10 Ne 59, OKT - 15M Ne 69 u
OKT - 20K Ne 74).
OKI-20K 74 1500 AHamu3 TOJTYyYEHHBIX pE3yJIbTATOB ITOKa3bIBAET,

4YTO YyACJbHas HOpMa pacxola 3H€KTpH‘leCKOﬁ OHEP-
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Tabnuua 3 soo 1,00
a)
4800 |
MNMoTpe6neHus anekTpu4eckon aHeprum 4600 0,68
¥ NPOV3BOAMTENbHOCTN 3KCKaBaToOPOB pl
4200 0,96
P y 4000
3 acxo0/ A. Pacxof 1. e 2
Otn.en, m sn.3Heprun, KW-h sneprun KW-h/ zm: e
OKI 10 Ne 59 3400 0,92
10300 6798 0,66 e
3000 0,90
10600 71974 0,68 |
—a— Ofcem(L)
10400 6845 0’66 — 1910.2016 21102016 22102016 2510.2076 27.10.2016 e ::—_ EE;):;}KRL;
10500 6995 0,67 20.10.2016 2210.2016 24.10.2016 25 10.2016
10450 6845 0,66 16000 a8 0)
10300 6801 0,66 L2t 0,%19
10350 6825 0,66 12000 0,405
10500 7050 0,67 10000 0,400
DK 15M Ne 69 2000 0,305 §
7700 7007 0,91 6000 0,390
1500 1380 0,92 4000 0,285
7200 6472,8 0,90 2000 0,330
7500 6680 0,89 5 [ | 1 s
- z E 2 = Z z Z - —o— Obbenl)
7400 6495 0,88 s 8 8 &8 8 5 3 8 B sy
T Z I 5 5 %@ o3 oE = Hopeel)
7250 6445 0,89 T R me
7400 6701 091 e R B)
7900 7125 0,90 2100 =
0,915
7600 6950 0,91 7000
0,910
OKTI 20K Ne 74 6000 0,905
14000 5320 038 Sk s |
o
1800 684 0,38 = e
11200 4256 0,38 0,090
3000
14100 5520 0,39 0885
2000
13300 5205 0,39 i
—5— DfuemL)
12450 4690 0,38 O G iots mwane 20 mi020w 20w o o Eﬁ.ﬁgﬁ'
20102016 22102016 24702016 26702016
14250 5360 0,38
11000 0,682 )
13800 5230 0,38 r
10500 | o
13700 5660 0,41 0,678
10000 -
OKT 15M Ne 72 0,576
9500 0,674
4300 4085 0,95
60 1 0,672
2900 2871 0,99 Joo0 &
8500 =
4700 4324 0,92 0.652
8000 0.666
4800 4250 0,89
7500 1 0664
4600 4250 0,92 0,662
fooo 0 880
4500 4320 0,96 ; o OfuemlL)
BS00 B E 0,658 —-8— Pacxonfl)
20102016 22102016 24 102016 26.20 2016 _
4800 4550 0,95 * 21.10.2016 23102016 25102016 27.10.2016 s
4500 4350 0,97
Puc. 4. BpemeHHasn gnarpamma pexuma paboTbl aKkckaBaTopa:
3800 3720 0,98 a) OKIr-15M Ne72 6) OKI-20K Ne74 B) 3KI-15M Ne69 r) 3KI-10

Ne59

["opHbIii BecTHUK Y30ekucTtana Ne 2 (73) 2018 110



ELEKTROENERGETIKA / QJIEKTPOOHEPI'ETUKA

MM 110 TOPHOMY YYacTKy «3amaiHbli» COCTaBIsAET ydacTka «3amafHblil» W MOTYT CIYXXHTh B KayecTBE
0,65 kW-h/m’. MPEAUKTOPOB MPHU NPOTHO3UPOBAHUM PEKUMOB Pacxo-
[TonydeHHble 3aBUCUMOCTH JIOCTATOYHO HAAEKHO J1a 3IEKTPOIHEPTHH.

OMHUCBIBAIOT PEKUM 3HeKTpOHOTpe6J’IeHI/IH TOpHOTO

Bu6nuozpaguyeckuli cnucok:

1. Jlaxomckul A.B., Kapwubaes A.UN. AHanus anekmpornompebrieHus1 351eKmpornpuéMHUKO8 Ha OMKPbIMbIX 20pHbIX pabomax Y3be-
KucmaHa// 'opHbIl UHGhopMayUOHHO-aHanumu4eckut 6ronnemes (Hay4yHo-mexHu4eckul xypHar).-2010.-Ne 12.-c. 81-83.

2. OneliHukos B.K., Hukugpopos I.B. AHanu3 u ynpaeneHue anekmporompebreHueM Ha Memariypaudeckux npeonpusmusix//
Yyeb. Nocobue.-MazHumoeopck: 1999.-c. 6-26.

3. Hukugbopos I".B., 3acnasey b./. SHepeocbepexeHue Ha memarnypeudeckux npednpusmusx. MazHumoeopck: MITY, 2000.-c.
190-205.

Y[K 624.365.31 © Salimov K.V, Idieva A.A., Nazarova F.S. 2018 r.

DETERMINATION OF SPECIFIC NORMS

Salimov K.V. Idieva A.A. Nazarova F.S.
Navoi State Mining

Institute

Navoi State Mining
Institute

Navoi State Mining
Institute

Eng kam kuch yo'qotish ta'minlash va voltages va ogimlari talab intervallarni bilan complying esa tarmoq reconfig-
uring tomonidan elektr tagsimlash tarmog'ini bo'yicha yo'qotishlarni hisoblash muhim muammosi tekshirladi.
Tayanch iboralar: issiqlik, yorug'lik, elektr, energiya samaradorligini oshirish.

Hccnedyemes sascnas npobrema pacuema nomepsb pacnpeoeiumenbHoil JAeKmpuiecKkoll cemu nymem pekonpueypa-
yuu cemu npu 0becneweHUU MUHUMYMA NOMEPb MOWHOCIU U COONIOOCHUU MPeOYEMbIX 2PAHUY USMEHCHUS] HANPSANCCHULL
U MOKOS.

Knwuesvie cnosa: nazpesanue, oceewjenue, INEKMPULEcKas MOWHOCHb, IHEP2eMULEeCKUll KOdp@uyuenm noiesno2o
oelicmeust.
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As is known, the government of the Republic of Uz-
bekistan adopted a program for saving material and tech-
nical and energy resources in all sectors of the national
economy, including the mining and metallurgical sector.
The importance of the problem is determined, on the one
hand, by the growing deficit and a sharp increase in ener-
gy costs, and on the other hand by significant volumes of
consumption and large reserves of fuel and energy sav-
ing.

The study of the power consumption regimes of the
main aggregates, individual workshops and the plant as a
whole, as well as a quantitative assessment of the most
significant factors, made it possible to identify the fol-
lowing reserves of energy consumption reduction.

The tasks of determining the long-term demand for
electricity and rational use of it require a scientifically
grounded search for indicators characterizing power con-
sumption. The method of specific norms definition of the
charge of the electric power and electric capacity of pro-
duction for factories of mining and metallurgical branch-
es with wide nomenclature of manufacture is offered and
recommendations on their application are given in the
article.

For multinomenclature production, the tasks of rating
and determining the demand for electricity are of particu-
lar complexity in connection with the wide variety of
products. For calculation of specific norms of electric
power consumption, a branched electricity metering sys-
tem is required. In addition, it is necessary to take into
account electricity consumption for auxiliary production,
production of compressed air, heating, ventilation, light-
ing, etc. [1].

In this regard, for multinomenclature production,
which is the mining and metallurgical industries, general
production norms are used:

3, +Oun + Oy + A3,

obwy

P, 7 M

where: 3, - electric power consumption in the main
shops;

Ooay - 1s the general production consumption of elec-
tricity for heating, ventilation, lighting, hot water supply;

Dqen - €lectricity consumption of auxiliary shops;

A2, -is the output of the plant.

To reduce the number of products, they should be
divided into several groups for electricity consumption
and technical characteristics. Along with the specific
norms of electricity consumption, we will also consider
the concept of the electrical capacity of products, which
also characterizes the consumption of electricity per unit
of output. The electrical capacity is calculated separately
for each selected group of products according to the for-
mula:

2 3, + 0, + 345, T A3,

Cl- _ Teoo _ ecn 06wy (2)
v, 7,

["opHblii BecTHUK Y30ekucrana Ne 2 (73) 2018

where: C; - electric capacity for the i-th group of prod-
ucts;

.00 - annual electricity consumption by the plant;

V; - the volume of output of the group.

Thus, the electric capacity of the main group is repre-
sented as the sum of the specific consumption of electric-
ity per unit of primary production and unit costs for other
types of products taken with nesting factors. Electric ca-
pacity is a generalized indicator that characterizes the
power consumption, depending on the structure of the
products. This indicator is easily calculated when there is
information on the volumes of output of the main prod-
ucts and is used to predict the power consumption of the
enterprise. Such calculations are also used to control the
efficiency of energy use.

The power characteristics of the aggregates, repre-
senting the dependences of the consumed power or the
specific consumption of electric power on the output or
hourly output, play an important role in choosing the
most energy-efficient modes of operation, equipment
(providing a minimum of energy costs), and electricity
regulation, can be used to identify energy-saving re-
serves. This is especially important in connection with
the current insufficient number of enterprises.

The enterprises of the mining and metallurgical indus-
try operate substations and distribution cabinets that do
not allow ensuring the correct accounting of electricity
consumption by workshops and individual production
facilities [2]. Reconstruction of power supply systems
and their rational operation, the correct placement of
compensating devices, increasing the utilization rate of
equipment, etc. significantly increases the overall effi-
ciency of the enterprise and helps reduce power losses.

References:

1. Baeun I".A., Jlockymoe A.b. OkoHoMus aHepauu 8 rnpo-
MbIWIEHHOCMU.

2. HuxHuti Haseopod: HI'TY, HNL|3, 2001 — 296 ¢

3. XKepHakoe A.l1., Akumoe B./]., Aniekcees B.B. OkoHoMus1
Mmonu8o-3Hep2emMUYECKUX pecypcos npu
2eos1o02opaseedoyHbix pabomax. M.: BAO eouHghopMMaK.
2000 - 317 ¢

4. Hukugbopos I'.B., 3acnosey b.U. SHepeocbepexeHue 8
memannypauqeckux npednpusmusix. MazHumozaopck: HI'TY,
2000 - 283 ¢
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C ropHaEEM

DPAPMAHOB
AJIEKCAHIP KACBIMOBHUY

Iloutu copok ner Baiieid Tpy0BO#l 1€ATEIbHO-
CTH TIOCJI€ OKOHUYaHUS J[»KaMOyJIbCKOTO THIPOMEITH-
OpPaTUBHO-CTPOUTEITHHOTO HWHCTHUTYTA IIOCBSIICHBI
Pa3BUTHIO MPOMBILIIICHHOCTH Y30eKkucTaHa. 3a 3Tu
oAbl Brr HpOHBI/I.III/I ce651 BBICOKOKJIACCHBIM MHOI'O-
TPaHHBIM CIIEIUAIMCTOM, YMEIBIM OPTaHU3aTOPOM,
JIESTEIIbHBIM PYKOBOJMTENEM, YEJIOBEKOM, YMEIo-
UM BUICTH HepCHeKTI/IBBI 158 JIO6I/IBaTI)C5I HUX BOILIO-
ICHUS.

Kaxnpiit aTan Bamelt nestensHOCTH — OyIb TO
paboTta cTapuiM HHXEHEPOM IPOU3BOJACTBEHHOIO
oT/eNa YIPaBICHUS KaIUTAIBHOTO CTPOUTEIBCTBA
Y30eKCcKOro MeTauTyprudeckoro 3aBoja r.bexadan,
HAYaJIbHUKOM PEMOHTHO-CTPOHUTEIHHOTO U TPYOHO-
mudepHoro 1mexoB bexabaickoro 1eMEHTHOToO 3a-

BOJA, €ro AUPEKTOPOM - CTAHOBWJICS OTJIMYHOM
LIKOJIOW M 3aKjaJblBajl OCHOBBI 3HAHHMM, KOTOpHIE
CTaJI 3aJIOTOM IUIOZOTBOPHOW pabOThI MPH Jallb-
HEeWIIMX Ha3HayeHusX. Bamu npou3BOJCTBEHHBIE
HaBbIKM, HAKOIUICHHbIC 3HAHUS U OMbBIT, OPraHM3a-
TOPCKUI TallaHT OCOOCHHO MpPOSBHIUCH B Bateit
paboTe 3aMeCTUTENIEM MTPeICeAaTENs] TOCYAapCTBEH-
HOTO KOHIIEpHa «¥Y3CTpoMaTepuasbl», IpU PYyKo-
BOJICTBE aKLMOHEPHBIM 00I11eCTBOM
«bekabanieMeHT» W aKIMOHEPHBIM IPOU3BOJI-
CTBEHHBIM OOBEAMHEHNEM «Y30EKCKHI MeTayuryp-
THYECKUI KOMOUHATY.

Hecatp neT Ha3ag Bl BO3raBUiIM OJTHO U3 BENY-
IUX TOPEINPUATHN [IBETHONH METaUTypruu ¥Y30eKu-
CTaHa — AJMAaIBIKCKUH TOPHO-METAILTYypPrUUeCKUil
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f KOMOMHAT B OAMH U3 CaMbIX CJIOKHBIX MOMEHTOB HUE peliaTh caMble pa3HOIUIAHOBBIE 3aJaud — BOC-
i ero aesrenbHocTU. B nomkHOCTH pyKoBoauTens Bu TpeOOBaHBI KaK HUKOTA.

E OpraHu3oBajy paboTy W MOJHOLEHHOE B3aHMMOJIEH- Bamu kauectBa ciocOOCTBYIOT aKTUBHOHM pabo-
. CTBHE CTPYKTYPHBIX IOJpa3/ieieHnii komOuHara, te B Cenare Ommit Maximca PecrryOmmku Y30ekn-
: CyMeNH CIJIOTUTH KOJUICKTHB, 3aCTaBUB IIOBEPUTH CTaH, CEHATOpPOM KoToporo Bl siBisierech co AHsA
1 €ro B CBOU CHJIBI, HATIPAaBWJIM €T0 YCHJIMS Ha JOCTH- ero oOpazoBanus B 2004 roamy; B IeATEIBHOCTU
! KCHUE BBICOKHX TEMIIOB Pa3BHUTHS, COBEPILIECHCTBO- HaponHoro wu30OpaHHuka — pemyrata Kenrama
: BaHHE MPOU3BOJCTBA C YUYETOM COLMAIBHBIX U PbI- HApOJHBIX JEMyTaToB TalKkeHTCKO# 001acTH.

E HOYHBIX IPUOPHUTETOB. BbI cTanu nOCTOHHBIM MpoAoIKaTeieM 3ameda-
i [Mon Bammum pyKOBOJICTBOM MHOTOHAIIMOHAIIb- TEJIBHBIX CEMEWHBIX TPagULUH, OCHOBA KOTOPBIX -
| HBIH M MHOTOTBICAYHBIM KOJJIEKTHB, IUIAHOMEPHO JIOOPOCOBECTHBI M CAMOOTBEPIKEHHBIH TPYA, 4eCT-
‘al pemasi BOIIPOCH! MOBBIIEHUS 3()(PEeKTUBHOCTH MpO- HOE OTHOUICHHUE K JIeNly W JIIOJsIM, Takke Oe33aBerT-
é W3BOJICTBA, O0OECTEYHI BBICOKYIO KOHKYPEHTOCIIO- HO, Kak 1 Bam oren, mpunaras Bce 3HaHUS, OIBIT,
i COOHOCTH MPOU3BOIUMON MPOIYKIIMU U €€ COOTBET- CHJIBI CITy>KUTE Hapony ¥ OTdu3He.

E CTBHE MHUPOBBIM CTaHIapTaM. 3a KOPOTKHH CPOK Bricokoii onenkoit Bamero tpyna cranu [loger-
: AJMambIKCKUH TOPHO-METAIIIypPrHUeCKUuil KoMOu- HOE 3BaHUE «3acCiTy>KEHHBII paOOTHUK MPOMBIIILICH-
H HaT BBINICT W3 KPHU3UCA, CTaJl MPUOBUILHBIM, CTa- Hoctu PecnyOmmku Y36ekucran» (1977 r.), opaen
j OUIBHO PabOTAIOLIUM MPEANPHUITHEM, KOTOPOMY IO «DunokopoHa xusmariapu yuayr» (2004 r.), mpu-
5 IJIEYY PELICHUE CaMbIX CIOXKHBIX 3a/1a4. cBoeHHe 3BaHus «Y30ekuctoH Kaxpamonm» (2011
! 3To W mupokomacmTabHoe BeionHenue IIpo- r.)

g IrpaMMBl JIOKAJIU3allUd U UMIIOPTO3aMEILEHUs, pea- Ho emwe oxHoli 3HauMMoOM Harpazoil crajna Jiro-
E JM3alys 3HAYUMBIX [T PecyOIMKy MHBECTHLIMOH- 0OBb U TMpHU3HAHUE AIMAIIBIKUYaH U JKHTENEH Bcex
S HBIX TPOTpaMM [0 MOJCPHHU3AINH, YBEIHMYCHUIO rOpOAOB U pailoHOB, II€ PACIIOJIOKEHBI HALIH MPE.-
! MPOM3BOJICTBEHHBIX MOIHOCTEH, ¥ CTPOUTEIBCTBO MIPUATHSL.

E HOBBIX NMPEINPUATHI U 3aBOJOB, KOTOPBIE CETOIHS YBaxaemslit Anexcanap KacsimoBuu!

; YCIICIIHO BBIMYCKAIOT MPOLYKIHIO, ITOJIB3YIOIIYIO Ot Bceii mymm no3zpasisisi Bac ¢ robuieem, xe-
A OOJIBIIIMM CIIPOCOM B CTPAHE H 32 PyOEIKOM. naeM Bam kpenkoro 310poBbsl U JOITOJIETHSI, HEHC-
i 3aHuMasICh TIOBCEIHEBHBIMH JIE€JIaMHU MPOU3BOJI- CSIKAeMOU DHEPruH, NAITLHEHIINX yCIIEXOB BO BCEX
f‘: cTBa, Brl Bcerna ynensere 6osplioe BHUMaHue OJa- HAUYMHAHUSAX W BBIPAXKAeM YBEPEHHOCTh, 4TO BrI
f TOYCTPOMCTBY M PAa3BHTHIO COIMAIbHOW WH(pa- elwe JoJrue rospl Oyaer paboTars Ha Oaro Haero
f CTPYKTYpHI TOpoia AJIMANBIK, PEHICHUIO COIHAIIb- KoMOnHaTa u Ha Ojaro mporpecca ¥ HpOLBETaHHS
E HBIX BOIPOCOB, CBSI3aHHBIX CO CTPOUTEILCTBOM, Haieit Poaunbr!

! PEKOHCTPYKIIMEH M PEMOHTOM JKWIIbsI, OOBEKTOB CuacTtbs, no6pa wu Onarononyums Bawm, Barmeit
1 3IpaBOOXpaHEHUS, HAPOJIHOTO 00pa30BaHUS, KYilb- ceMbe  OJIM3KUM!

E TYpBI ¥ CIIOPTA, CO3JaHUIO YCIOBHHN JUIsl JOCTOMHOM

; JKU3HU HE TOJIBKO TPYKEHUKOB U BeTepaHoB AI' MK,

: HO U JJIS1 HACEJIEHUS T€X PETUOHOB, 11 pacIoIoxkKe-

E HBI [T0/Ipa3zielieHus] KOMOUHATA. I'll «Haeouiickuit 20pHO-Memaiiyp2uiecKuil
i Cerojus, koraa Onaronaps MHUIUATHBAM H TIPS- komounam»y, AO  «AAMaANLIKCKUNL  20PHO-
5 moit nonepxke IIpesnnenra Pecnyonuku Y30eku-  memannypeuueckuii komounamy», Tawkenmckuii
‘-J crad Mup3uéesa lllaBkata MupomoHoBu4a, KOMOU- 20CY0apcmeeH bl MEeXHUYecKull yHueepcument
é HaT 00peTaeT BTOPOE POXKICHHE, HIIET MacIITaOHOe um. H. Kapumosa, Hasouiickuii zocyoapcmeeH-
i pasBUTHE U paclIMPEeHHE MPOU3BOJICTBEHHBIX MOIL- HOLL 20pHBIE uHCmumym, pedaxyuonnoiii Cogem
E Hocreit AO «Anmansikcknit 'MK» 3a cder ocBoe- HAYYHO-MEXHUYUECKO20 U  NPOU3BOOCHEEHHO20
R Husg MecTopoxkiaeHud «Emumk I» u «Emmumk 1Dy, scypnana «0’zbekiston konchilik xabarnomasiy, a
: 3aBEpILIACTCSl CTPOUTENBCTBO €Il OAHOTO HEMEHT- makoice HAyYUHO-MeEXHUYEcKas 00uiecmeenHoCHb
j Horo 3asoza B lllepabanckom paiione Cypxannapb- 20PHO-MEMAnayp2udeckoil.  nPoOMbIUWIAEHHOCHU,
H MHCKOM o0yacTh, Hayata paboTa 10 OCBOCHHIO Me- opy3va u Koaneu cepoeuno nosopaenawm A.K.
i cropoxacHus Yu-Kymau u peanusyrorcs Ipyrue Dapmanosa ¢ 60-nemuum woéuneem u xHcenawom
g WHBECTUIIMOHHbIE NporpamMMbl - Bam kosoccaib- eMmy KPenKkozo 300p06bs, TUYHO20 CHACMbA U HO-
i HBIA XKM3HEHHBIA U TPYIOBOM OIBIT, JOCKOHAILHOE 6bIX MEOPUECKUX YCnexoeé Ha 01a20 npozpecca u
é 3HaHHE TEXHOJIOTMYECKUX IMpoleccoB, Bamie yme- npoueemanus Pecnyonuku Y3oekucman.

1
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:
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boanes Hypuaann HUraméepameBuu - 3ame-
CTUTENIb HayaJlbHUKA OTPACIEBOM HHCIEKIUH IO
HaJ30py B YTOJIEHOM, TOPHOPYAHONH M HEpPYyIHOH
MIPOMBILUIEHHOCTH M T€0JI0r0-MapKIeiaepckomy
KOHTPOJIIO l'ocynapcTBenHoit WHCIEKIUU
«CaHOaTreOKOHTEXHA30PAT».

Hypuanun HramGepaueBny poauicss 8 HIOHS
1958 1. B cene Haropnoe Karrakypranckoro paiio-
Ha CaMapKaHJICKOH 00JIacTy.

B 1965-1975 rr. nonyuunn 6a3oBoe cpenHee 00-
pasoBanue B mkosie Ne 38 cenma Haropuoe Karra-
KypraHckoro paiiona CaMapkaHJICKOH 00macTy.

B 1975-1976 rr. paboTan nenonpou3BOgUTEIEM
B mkoJyie Ne 38 cena Haropuoe Karrakypranckoro
pationa CamapkaHACKOH 00J1acTH.

B 1977 r. moctynun B TamkeHTCKUI MOJIHATEX-

BOJIMEB
HYPUJJAUH NTAMBEPIUEBUY

HU4eckuid MHCTUTYT WM. A.P. Bepynuii (HbiHE

Taml TV n. Kapumosa) Ha TOpPHO-
MeTaJUTyprudeckuil gaxkyiaprer uM. npod. M.M.
IIpoToapskoHOBa.

B 1982 r. ycnemHo oKOHYMB JaHHBIH UHCTUTYT
U TOJY4YMB KBANU(UKALKIO TOPHOTO MHXKEHEpa IO
crenuansHocTh 0205 - «Mapkmenaepckoe neio»,
ObUT HampaBiieH Ha paboTy B KayecTBe TOPHOTO
VH)XEHEpa-MapKIlIehiepa ¢ MOA3€MHBIMU YCIIOBHSI-
MU Tpyna B J[KH3aKCKyI0 TIeoJoropa3BeIOyHYIO
skcneuiuio [10 «CamapkaHaAreoIorus.

C 1983 mo 1985 rr. on paboTan WHKEHEPOM-
MapKIIeHaepoM, CTapIIMM TEXHUK reojoroMm 3a-
padIIaHCKOM reoJoropa3BeOYHON 3KCHETULNH
ITO «CamapkaHATeoIOTHs».

C 1985 mo 1987 rr. H.U. Bonues paboran
Y4aCTKOBBIM MapKILIEHAEPOM C MOI3EMHBIMH YCIIO-
BUSIMH TpyZa 3apMHUTAHCKOTO 30JI0TOA00BIBAIOIIE-
ro pynHuka IIpousBozicTBeHHOEe OObeIUHEHUE
«Y30eK30510TO».

C 1987 mo 1990 rr. paGoTtan riaBHbBIM MapkK-
melaepoM 3apMHTAHCKOTO 30JI0TO100BIBAIOIIETO
pynauka  IlpousBoiacTBEHHOTO  OOBEIUHEHUS
«Y30eK3050TO».

C 1990 r. Hypunaun HramGepaueBuu bonnes
nepemen paboTaTte B HaA30pHBIH opraH Komurera
Tocroprexnanzop, rae no 2000 r. paboTtan ropHo-
TEXHUYECKUM HUHCIIEKTOPOM 3anagHo-
V30EeKNUCTAaHCKOW PETHOHANBHONW TOPHOTEXHHYE-
CKOH MHCIIEKITHH.

C 2000 mo 2004 rr. oH paboTan TJIaBHEIM CIIe-
nuanuctoM CaMapKaHICKON TOPHOTEXHUYECKOM
WHCTICKIIH.

C 2004 1o 2007 rr. Tpyauics TJIaBHBIM CIEI[UA-
nuctom CaMapKaHICKOW PETMOHAIBHON TOPHOTEX-
HHUYECKOW MHCIEKUHH ['ocygapCTBEHHON HHCIIEK-
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YUBILEY / IOBWJIEN :ii

uu «CaHOaTKOHTEXHA30paT».

C 2007 r. 6bu1 Ha3HaYCH HAYAJIBHUKOM HHCIIEK-
MU TI0 HAA30pYy 3a OXpaHoil Henp, Oe3omacHOU
nepepaboTKO MUHEPANTBbHOTO CHIPbS M TEOJIOr0-
MapkKiueiinepckomy KoHTposis ['ocynapcTBeHHOU
nHcneknu «CaHoaTKOHTEXHA30paTy.

C 2011 r. mo HacrosIiee BpeMs paboTacT 3ame-
CTUTEJEM HadajbHMKA WHCIEKIMH IO Han30py B
YIOJIbBHOW, TOPHOPYIHOW W HEPYAHOM HpPOMBIII-
JIEHHOCTH U TE€O0JIOro-MapKUIeiIepckoMy KOHTpPO-
mo TocynmapcrBenHoir wuHcnekuuu «CaHoart-
TF€OKOHTEXHA30paT».

Bricokast Tpy10ciocoOOHOCTh | JII00OBB K CBOE-
My ey, DHTY3Wa3M, HCKIIOUUTENbHas I100poxe-
JIATENBHOCT K JIIOIAM M 4Y€JIOBEYHOCTh CHUCKAIU
H.W1. bonueBy yBakeHHe CpeNH KOJUIET.

3a moOpocoBecTHBIM U MHOTOJNIETHUH Tpyn Hy-
pungun HramGepaueBnd bosneB HEOIHOKpaTHO
HarpaXJeH MOYEeTHBIMH TIpaMoTamu I'ocynap-

CcTBeHHOU MHCHEKIMU «CaHOaTreOKOHTEXHA30PaT»
U SIBISETCA TIOJHBIM KaBaJe€poOM OTPACIEBOTO

HArpyJIHOTO 3HaKa «[ OpHSIKas claBay.

CepneyHo no3apaBisieM OUIIpa, JKenaeM 100-
POTO 37I0POBBS M JaTbHEHIINX OONBIINX YCIIEXOB B
00IIIecCTBEHHON JIesITEeNFHOCTH Ha Onaro PecryOum-
KH Y30eKUCTaH.

I'll «Haeouiickuii 20pHo-memaniypeudeckuii
Komounamy, TawikenmcKkuii 20cyoapcmeeHHbl
mexnuueckuii ynueepcumem um. U. Kapumoea,
Haeouiickuil zocyoapcmeenHblii 20pHbLIL UHCHLU-
mym, PEOaAKYUOHHbLI Cogem Hayuno-
MexXHUYecK020 U NPouU3600CMEEHHO20 HCYPHANA
«O’zbekiston konchilik xabarnomasi», a maxsce
HAYYHO-MexXHUuuecKas 00ujecmeenHocms 20pHO-
MemaniypeudecKoil. npoMbviaeHHOCU, OpPY3bA
u Koanezu cepoeuno nozopaenaiom H.U. bonuesa
¢ 60-nemuum 06uneem u jicenaom emy KpenKkozo
300p06bA, TUYHOZ0 CHACHbA U HOBbLIX MEopUe-
CKUX yCnexoeé Ha 071a20 npozpecca u npoueema-




HAYANO
MPOMBIWAEHHOTO
MPHMEHEHNA

HAHOTEXHONOTHH
B HEAPOMONb30BAHNN

B UznarensctBe «®an» Axanemun Hayk PecnyOnuku Y30ekucrtan B r.TamkeHT BblluIa
MoHorpadus «Havano mpoMbIIIIEHHOTO NPUMEHEHHUSI HAHOTEXHOJOTUIM B HEIPOIO0JIb30BAHUM »
aBTOPOB: JIOKTOpa TeXHHYeCKuX Hayk, mpodeccopa K.C.CanakynoBa, JOKTOpa TEXHUYECKUX
Hayk, npogeccopa A.E.BopoObéBa, nokTopa TexHH4eckux Hayk, npodeccopa 1O./[.Hoposa,
noj obmel penakuuei 3aciy)XeHHOro pabOTHMKA MNPOMBIIIEHHOCTH PecnyOnauku
VY30ekucrtan, npodeccopa K.C.Canakymnona.

B monorpadgum paccmorpeHa MCTOpHsS pa3BUTHS HaHOTeXHOJOrui. B wacTHocTH, OcBe-
HIeHO pa3BuTue HaHOTexHoJoruu B J[peBHem Erunte, Pume, Kutae, CpenneBexoBoii EBporie,
KOTOpBIE SBJSUIMCH OYaraMu 4esIoBeUecKoil HUBUIM3alMu. B kHUTre Takke 0co00 MOgYepKHYyTa
poas Cpeaneit A3uu B pa3BUTHU HaHOTeXHOJOTHH. Ocoboe ocBelieHne B paboTe MOTYyInIT TeX-
HOJIOTHYECKHUI MPOIecC MPOU3BOJICTBA cCaMapKaHACKON OymMaru — 0OJJHOTO U3 CaMbIX KayeCTBEH-
HBIX MPOAYKTOB CBOEro BpeMeHM B Mupe. Takke B MoHorpaduu pacCMOTPEHbI TOPHO-
TEeXHOJIOTUYecKne pakTopsl 3P PEeKTUBHOCTH NMPOU3BOACTBA Ha npeanpuiaTusax TOK, obecneun-
BAIOLIME BO3MOXKHOCTb CYIIECTBEHHOI'O CHUIKEHHUSI U3/IEPKEK HAa OCHOBE NPUMEHEHUS TaKHUX
HayKOEMKHUX U IIEPCIEKTUBHBIX TEXHUUECKUX PELICHUN, KaK pa3JINuHbIE HAHOTEXHOJIOTUH.

Mosorpadus OyaeT mojae3Ha HIHMPOKOMY KPYTy CIELHATUCTOB, 3aHUMAIOLIUXCS pa3pa-
0OTKOM HAHOTEXHOJOTHUM, HayYHBIM, WHKEHEPHO-TEXHHUYECKUM PaOOTHHKaM, MarucTpaHTaM,
acnupaHTaM, JOKTOpaM, CIEHHAIN3UPYIOIIUMCS B BOIPOCAX HAHOTEXHOJIOTUH.

Peoakyuonnwiit Cosem HayuHo-mexHUUecKo20 U RPOU3600CHMEEHHO20 HCYPHANA
«I'opnulit gecmuux Yzoexucmanay.



