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BBEJIEHUE

B pesynbTate nesSTENBHOCTH TPOMBIIUICHHBIX MNPEITPHSTHI
YT OITBHOW TIPOMBIITIIEHHOCTH 00pa3yeTcst OOJIBIIOE KOIMUIECTBO OTXOJIOB B
BHJIE IIaXTHBIX TIOPOJ], OTXOJOB YIieo00raeHus, IUIakoB u Ap. OTX06!
CKIaIUPYIOTCs. B OTBAJIbl, 3aHMMAIOIIWE OOLIMpPHBIE IUIOMIATH, PE3KO
YXyIIIast 3KOJOTHIeCKOe COCTOSHHE B YIIIeNOOBBAIOMINX paifoHax: 3armbl-
JICHHOCTh M 3ara30BaHHOCTH BO3AYIIHOTO OacceiHa, 3arpsi3HEHHE BOIHBIX
pecypcoB U T 1 Ha TpaHCTIOPT M CKJIaJUpOBaHUE OTXOJIOB 3aTPauHBaIOTC S
3HAYHTENILHBIC CPENICTBA, OTTOPTAOTCS INIOMIAIH CRIbX03yroauid. O0bemM
LIaXTHBIX TOPOA OT MPOBEJCHHUS MOA3EMHBIX BHIPAOOTOK, MX PEMOHTA IO
maxTam [IlpokombeBckoro paiiona coctaBisieT 10 3,0 MiiH T B roa, o AO
YK "CeBepokyzbaccyromp" - 171 maa TB ron, no AO YK "Ky3Hetkyro:s"
- 3,5 MJIH T B TOJI.

B cpennem o Ky3baccy 00beM IIaxTHBIX IMOPOJ TI0 OTHOIIICHHUIO K
KOJIMYECTBY J00BIBAEMOro yTiisi cocTaBisieT 1o 13% Exeromno mom xpa-
HEHHWE ¥ CKJIaIUPOBAaHHE OTXOIOB YIIIENOOBMH oTropraercs no 250 ra
CEeJTBX 03 YTO U

C mmeHeHneM 00beMOB TI03EMHOMN JOOBMH Yi JIsL, ¢ yrilyOneHneM
TOPHBIX Pa0OT COOTBETCTBEHHO IBMEHSIOTCS H OOBEMBI OTXOOB YIIIENO-
ObIYM a, CIICAOBATCIBHO, U MACIITAOBI BPEIHOTO BIIUSHUS HA 3KOJIOTHYC-
CKY10 00C TAHOBKY

B cBs3U ¢ 3THM, TIPH TPOEKTUPOBAHHUH YTOMBHBIX IIAXT JOJDKHEI
YUUTBIBATHC S TPEOOBAHUSA 110 YTUIM3AIMH OTXOI0B TOOBMH YIJIS U €70 Tie-
pepaboTku
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1. AHAJIN3 COCTOSAHUA TEXHOJIOI'MA Y TWIN3ALIUN
OTXO40B 10BbIYN U OBOTAHIEHUA YIJIA

1.1. 3apy6e:xubrii ofabrr

[pu noazemHo#t 106bI4e yris Beigaercsa A0 210-300 T maxTHeIX
nopog Ha 1000 T noOsBaemoro yriisi [1] OCHOBHBIMU HaNpaBIEHUSMHU
WCTIOJE30BAaHMS BBIIaBAEMBIX IIAXTHBIX MOPOJ, KaK MOKAa3bIBAET aHAIU3
paboTel yriienoObBalOMIMX MpeAnpIrTHii B Poccuun u 3a pyOexoM, sBiis-
FOTCSI: HCTIONIE30BAHUE B Ka4ecTBE 3aKJIAJIOYHOrO MaTepuaia, POU3BOACT-
BO CTPOUTENIBHBIX MAaTEpUAJIOB, CTPOUTEIBCTBO JIOPOT, 3aChIIIKU MPOBa-
710B OOBEMBI MIAXTHBIX TOPOJI, UCTIOJIE3YEMBIX JUISl ATUX IIEJICH, 10CTa-
To4HO Benmuku B OPI-75-86% wnu 20-24 mMiH T B ToJ; B BenmmkoOpuTa-
amn - 20-25% wmu 13-15 mua T B rox, B bensrun oxono 90% wim 3-4
L T, Bo @paniwm - 65-73% wim 7 mutH T; B [lonbiie - okono 50% win
18-21 mun T [2] JoMunMpyroIiee HanpaBIeHHE KCIIOB30BAHUS MIAX THBIX
TIOPOJ - OCTABJICHHE ¥IX B BRIPAOOTAHHOM TPOCTPAHCTBE M MIPUICTI CEIICHIE
3aknanoyHoro Matepuana. B I[THP, nms 3akmanku BeIpabOTAHHOTO MPO-
CTPaHCTBA, WCTIONE30BANOCH /10 4-4.5 MITH. T MIAXTHBIX TIOPOJ C Tepepa-
0OTKO# MX HEIOCPENCTBEHHO B NIaxXTe M Ha MoBepxHocTH. [Ipenmonaraer-
Cs 9TO 00BEM HCTONE30BaHMS MIAXTHBIX MOPOJT VIS ATHX LieJield Bo3pac-
TaeT 1o 50% wmu 1m0 6,6-7,5 ma T B roa [3] B ®PI' m UCCP s 3akiman-
KH BBIPaOOTAHHOTO MPOCTPAHCTBA MUCTIONB30BATIOCH COOTBETCTBEHHO 4-
4.5 MmH T ¥ ?-3,5 MITH T IaXTHBIX IOpo, B Pymbanm - 50%, B FOrocma-
BUU - 25% lexHonoruu oTpaboTKU IUIACTOB C OCTABJIEHUEM U OIEpexe-
HHEM IITPEKOB OTHOCHTEJIPHO OYHCTHBIX 3a00€B U BBIKJIAJKOW OyTOBBIX
T0JI0C U3 IIAXTHBIX NMOPOJ HALLITY pruMeHeHue B AHriuu 1 OPI [4]

Bo muorux cipanax 3amagnoii EBpormsl [2-9] pa3zpabatbiBarotcst
BapHUaHTHl TEXHOJIOTUYECKHX CXEM HCTIONB30BaHMs IAaXTHBIX MOPOA B Ka-
YecTBE 3aKJIaJIOYHOTO Matepuania VHTepec MpeAcTaBisieT OIMBIT pa3Me-
IIICHUS TIOPOJT B TIOrariaeMble BRIPadOTKH Ha 1axTax [lonbinu B kauectse
000pyIOBaHMs MCTIONRBYIOTCS JIeOeKK U cKperiepa JlocTaBKa mOpopl
OCYILIECTBJISIETC 51 KOHBEMEpOM

3acy)xuBaeT BHUMaHusA pazpabdotanHeii B OPI” criocod TammnoHu-
POBaHUS METIKO3EPHHUCTHIMH OTXOJIaMH (DIIOTAINK ITyCTOT B OOPYIIICHHBIX
TopoJIax 3a MexaHmupoBanHoH kperbio [ 10]. [Tynerna m oTxom0B ¢uioTa-
IIMH, 30JIb-YHOC & TETUIOBBIX 3”\'TPOC TAHINH, METKOAPOOICHBIX MAaXTHBIX



MOPOJI, NIPUrOTaBJIUBaeMasi Ha MOBEPXKK-H, II0JaeTCs B BbIpaOOTaHHOE
npocTpancTBO Ha 10-15 M 3a MEXaHU3UPOBHHYIO KpEIb.

YBenmuueHue riyOrHbl pa3pabOTKU bCBSBAHHBINA C 3TUM POCT MPO-
SIBIICHUI TOPHOTO JIaBJIeHUs 00YCJIaBIMBAIOT BO3pacTaHUE AOOBMH YIJIS C
3aKIaJIKOH, a OrpaHUYEHHBIC 3aTachl CHIPhS JJISl MPUTOTOBJICHHS 3aKJia-
JIOYHBIX MaTepHaIOB BBI3BBAIOT HEOOXOATOCTH TOBBIIICHUS OOBEMOB
WCTIOJIE30BAHMS JIJIS 9TUX LeJIeH MaxXTHIX MOp/. TeXHOIOrnuecKue cxe-
MBI HCTIOJIE30BAHMSI IIAXTHBIX TOPOJ JUTS 3alajku (THAPaBIMIECKOH,
MTHEBMATUYECKOM, MEXaHMYECKOH, CaMOTeUHOH) BBIPaOOTAHHOTO TMIPO-
CTpPaHCTBA IOCTATOYHO Pa3HOOOPa3HBI M COMCPKAT PA3IHIHBIC TeXHOJIO-
TUYECKUE ITPOLIECCBL

Oco0BIif MHTEpEC NPEACTABISIOT TEXHOJIOTHICCKHE CXEMBI HC-
TIOJTE30BAHMS MTAXTHBIX TOPOX B KauecTBE 3aKIalOYHBIX MaTepHAIIoB Oe3
BBIIAYH HA MOBEepXHOCTh. Hampumep, B BenmmkoOpurarim Ha maxte "[lapk
Munn" co3aana ¥ IPUMEHSIETC ST CXeMa CeJIeKTUBHOU (pa3/ienbHO) BEIEM-
KM \T.T M TIPOCJIOMKA MOPOJIBI C ITHEBMATHYECKOMN 3aKJIaKOM 3TOH Mopo-
Jbl B BBIPaOOTAHHOE MPOCTPAHCTBO TOM ke JaBbl Ilopoaa, mo 31oit cxe-
ye, rpy3uTCcsi KOMOAHHOM Ha JIaBHBIN CKPEOKOBBIM KOHBEIAp, ¢ HEro me-
peTpy’KaeTcs Ha IITPEKOBBIN JIGHTOUHBII KOHBEHEp B OTKATOYHOM ILITpe-
ke. C JIeHTOYHOTO KOHBelepa Mmopojia MoCTyNaeT Ha KOHBEHep, YCTaHOB-
JICHHBIA B MPOCEKe, TJe CMOHTUPOBAHA JAPOOMIIKA ISl M3MEIbUYEHHS T10-
poabl mo kpymHoctd 50 mm. Ilpoiins npoOwiiKy, mopoja MocTynaeT Ha
KOHBelep, YCTAHOBJICHHBIN B BEHTWISAIIMOHHOM IITPEKE U Yepe3 CHCTEMY
KOPOTKHX KOHBEHEpOB 3arpykaeTcs B IMHEBMO3AKIIOYHYI0 YCTAHOBKY
"Baifer" (OPI) u namee mo TeNneCKONMMYECKUM 3aKJIJI0YHBIM TpyOaM Io-
JIaCTCs B BBIPAOOT. IIIHOE ITPOCTPAHCTBO JIaBHI [ 5].

Ha maxtax ®PI", BenukoOputanuu, [loibliy IpUMEHSIOTCS pas-
JIUYHBIC HaOOpBI 00OpYMOBaHMS JUIS OCTABJICHHS MOPOJIBI B IIaxXTe MpPH
MPOBEJCHUN BCKPBIBAIOIIMX W TOATrOTABJIMBAIONINX BHIPAOOTOK. B 3aBu-
CHMOCTH OT CIOCO0a TIPOBENICHUsI BHIPAOOTOK, TOPOAa OCTAaBIIACTCS B
pacKocKax, OKOIOLITPEKOBBIX MOPOJHBIX I10JIOCAX HAa KOHLEBBIX ydacTKax
naB, B "kapMmaHax' BJIOJIb OOKOB BhIpaOOTOK [IpUMEHSFOTCS MEXaHU3UPO-
BaHHBIE CIIOCOOBI YKITAKH IOPOIBI: CKperepHas moctaBka (34,8%), 3a-
Kadyka cMmecelt (22,2%), maeBMatiaeckas noctaBka (20%), yctpoiictBa
"Kom Ilakep" (11,3%), yctpoiictea "Bebctep Ilakep" (8,7%), yctpoiicTBa
"Prmmusar Tetioms" (3%) [5].

TaxuM 0Opa3oM, TEXHUKA [UTS1 OCTABIICHI TIOPOJIBI B IaXTe U 3(h-
(DEKTHBHOCTH €€ HCIIOIE30BaHIS BeC bMa pa3HOOOPa3HBL

B ®OPI" co3nana KOHCTPYKLUS BBICOKOIPOU3BOJUTEIIEHOTO ITHEB-
MO3aKIaJJOYHOTO arperara ¢ IpoOWIbHON YCTAHOBKOMW, KOTOPBIN MO3BOJISI-
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eT IoJaBath B 3a00i MOPOIY, MOCTYTAOIIYIO U3 JIaBBI WK OT TTOIPHIBKH
TIOPOJI TPH TIPOBEICHHH I TPEKOB.

C HOMOIIBIO 3TOT'0 arperata MOXHO TiepepaboTaTh MIaXTHBIEC TIO-
poabl kpymHOcTEIO 0 1500 MM [5].

B BenukoOprtanniy HCTIBITAH B YCIOBUSX MIAaxThl 'Y aiitBak" KOM-
IUIEKC 000PYIOBaHIS LIS TIPOBEACHUSI TIOATOTOBUTENBHBIX BBIPAOOTOK C
OCTaBJIeHHEM NopoAbl B packocke. Ha maxte "KnunctoyH", mopona ot
MPOBEICHHS IITPEKA, II0CJIe COPTUPOBKHU MO KPYIMHOCTH, TIOJACTCS B BBI-
paboTaHHOE MPOCTPAHCTBO JIABBI THEBM03aKJIaJI0YHBIM YCTPOUCTBOM [ 5]

[pu mpoBeeHN: MTPEKOB OJJHUM 3a00€M C JIaBOH, UTO SBJISETCS
XapakTepHbIM I MaxT BennkoOpuTaHuy, Iopoaa OT MPHCEUYKU ¢ TIOMO-
1IbI0 3aKJagouHoro yctpoiictea "Kom Ilakep" yknaneBaercs B OyToBbie
TOJIOC bI BIOJIb OTKATOYHBIX MJIM BEHTUISLIMOHHBIX IITPEKOB [5].

Takum oOpa3oM, aHaIB 3apyOe)KHOTO OIbITA WCIIOJIE30BAHUS
[IaXTHBIX TIOPOJ AJIS 3aKJIaJIKKM B BBIPAOOTAHHOE MPOCTPAHCTBO IMOKA3bl-
BAET, YTO NPUMEHSIEMBbIE Pa3HOOOpa3HbIE TeXHOJIOTUIECKHUE CXEMBI C Ha-
060pOM pa3ITUYHOr0 00OPYIOBAHHSI TOC TATOYHO AP PEK TUBHBI

1.2. OTeyecTBE HHBIH ONBIT

B Poccun u ctpanax CHI' [11] ombIT ocTaByieHUs! HOPO/BI B IIAXTE
HMMEETCs, B OCHOBHOM, Ha ImaxTtax J{onOacca (tabmn. 1.1).

Tabmmma 1.1
O0beM OCTaBIIEHHUS TIOPO/IBI B IIAXTaX
VrienoosBaromnye T'omger

parioHsbI 1985 1987 1988 1995 2000
Poccust u ctpanst CHI' 6,7 71 77 255 355
B TOM YHCIIE
Jonbacc 6,7 7,1 7,7 24,8 33,8
Kyz6acc 0,2 0,8
Kaparanna 0,5 0,9

W3 Tabnuiel BUAHO, YTO OCTABJIEHHE MOPOJABI B BHIPAOOTAHHOM
npoctpanctee maxT Kyzdacca, Kaparanmpsl HOCUT 330 AMYECKUI Xapak-
Tep u He npesbimaeT 0,5 MITH. T. B TOJL
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B [loneuxom bacceitne [12] Bompockl CHUXKEHUSI 00BEMOB BBLAAYH
[IaXTHBIX TOPOJI PEIIAI0 TCSI IO TPEM HAMPAaBICHUSM :

- TIpOBEJCHHE BHIPAOOTOK C HCHOJB30BAHUEM ITOPOJT U 3aKJIaAKH Oy TO
BBIX I10JIOC;

- HCIOJIb30BaHME IMOPO I B KAYECTBE 3aKJIaJOYHOTO MaTepHaia MpH 04U
CTHOU BbIEMKE YTJIS;

- Ppa3MelIeHne MOPO B IIOTAIIAEMBIX BEIPA0OTKa X.

IlepBoe HampaBieHHWE BKIIOYAET TCXHOJIOTHIO NPOBEICHHS O -
HapHBIX HJIM CIIAPEHHBIX BHIPAOOTOK C HCIIOJb30BAaHHEM MOPOJ VIS BHI -
Kmankd 0yToBeIX mosioc. OCHOBHOE 000pynoBaHWe - ycTaHOBKa "Twurtan",
OypomHekoBbie ycTaHoBKH BIITY, 3akmanounsie yctanoBku 3Y. Co3maeT-
Cs1 KOMIUICKC 000pYAOBaHUS I BHIKJIAAKH OyTOBBIX IOJOC IPHU MIPOBEIE-
HHUH CIIAPCHHBIX BBIPA0OTOK MO IOJIOTHM IUIACTaM MOIIHOCTBIO oT 0,6 10
2,0m.

BTopoe HanpapieHue npenycMmaTpuBaeT IPUMEHEHHE TeXHOJIOTUH
OYMCTHBIX PaboT C 3aKjaJKkoil BBIPaOOTAaHHOTO MPOCTPAHCTBA IIAXTHBIMHU
nopoJamMu k. 0asupyercss Ha HMCHOJb30BAaHMU YYAaCTKOBBIX IPOOMIBHO -
3akyaIouHbI X KoMIuiekcoB (I3K), ocHameHHBIX CHelUaibHbIM ITHEBMO -
3aKJIa JOYHBIM 000PYIOBaHUEM .

OcTaBlieHHE MOPOABI B TMOTaIlaeMbIX BBIPAaOOTKAX HaMeudaeTcs
MPOU3BO IMTh C MOMOIIBI0 KOMIUIeKkcoB "Tutan", yctanoBok tuna 3Y u
CIEIMaIbHBI X METATEIbHBI X MAIIHH.

Kpome smux HampaBieHUH paccMaTpUBalOTCS BOIPOCHL BO3BEJIE -
HUSI OXPAHHBIX OYTOBBIX MOJIOC M3 MIAXTHBIX MOPOJ MPH BEICHUU OYHCT-
HBIX paboT Ha maxrax 'Komcomorer Jlonbacca" u um. CtaxanoBa [13,
14, 16|

HaxomnieH MoJI0XHUTeNbHBIA OMBIT OTPAOOTKM 3aracoB YIJs, pac-
TIOJIOKEHHBIX TI0J] TOPOJICKHUMH COOPYIKCHUSMH, C TIOJHOH MHEBMATHYE -
CKO¥ 3aKiajKkoi BbIpaboTaHHOTO TpocTtpaHcTBa [15]. Jlns 3akmaaku wc-
MOJIB3YIOTCS APOOMIIBHO-3aKJIa fOYHBIe ycTaHOBKH "TuTaH", mpenHa3Ha-
YeHHBIC PYY KOMIUICKCHOW MEXaHHM3allMU 3aKJaJoYHBIX padotr B mepe-
IBIKHOW KoMruiekc "TuTaH" mpu NMpPOBENCHUM IJIACTOBBIX I10 MO TOBH-
TeJIb HBI X BEIPA0OTOK OJTHOBPEMEHHO C OYHMCTHOW BEIEMKOW BXO UT 320011 -
HOe 00opyJoBaHHe, B T 4. morpy3ounas mammua [MTTH-5 wmn TTHB, npo-
OwIbHO-3aKJIaiouHas MarmHa JI3M, Bo3my xo ayBka BII-70, opocurtenbHas
HAacoCHasl yCTaHOBKa U pacnpeanyHKT Ilopoma u3 3a00s moctymaeT B
oyukep JI3M "Tutan", U3 Hero, NpOWIsA CTATUIO IPOOJICHH, MOPOIA TIO -
najaeT B BO3MIY XOAyBKY U MO TpyOONpOBOIY TPAaHCIOPTHPYETCS B BhIpa-
00TaHHOE IPOCTPAHCTBO.
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Ilpy WCHONE30BaHHMH CTALIOHAPHBIX APOOMITEHO-3aKIIAI0YHBIX
komiuiekcoB ([I3K) mopona nocTaBisieTcsi BaroHETKaMH, Yepe3 ONpOKU-
JbIBaTeNlb, OyHKEp, MUTATENb, [0 JICHTOUHOMY KOHBEHepy MOCTYMaeT B
OJIHY U3 CIApPEHHBIX POOMIOK, OTKYJa B TTHEBMO3AKIAOYHYI0 MATUHY
KaMEpHOTO TUMA U 10 TpyOONpoBOy B BEIpaOOTAHHOE MPOCTPAHC TBO.

Haxopar mpumeHeHHe TeXHOJIOTMYECKHUE CXEMBI HCTIONE30BAHUS
HIaXTHBIX TOPOJ I MEXaHWYeCKOH 3akJIaIKi MX B BhIpaOOTaHHOE TPO-
CTPaHCTBO WM TIOTamaemble BePaOoTkH [16], BKItodaromue B ceds or-
POKHIBBATEIh BarOHETOK C TMOPOJIOH, KOHBEHEp, METaTeIbHbIC MaITUHbI
WA CKpETIEpHbIC YCTAHOBKU. BO3MOXHBI CXEMBI U C IPYTUM HaOOpoM
obopynoBanus [17]. PaccMoTpeHHBbIE CXEMbI TMO3BOISIOT POM3BOIUTH
3aKiIaJIKy IIAXTHBIMHU MOPOJaMH 0e3 MpeaBapUTeIIbHOr0 MX JpOONeHHsL.
OpHaKo, CYNIeCTBCHHBIM HEIOCTATKOM TPHU 3TOM SBISCTCS OOJNbINas
ycanKa 3aKiaJIouHOro MacCcUBa

[porpammoii nepeBosa maxt JloHdOacca Ha TSXHOJIOTHH JOOBIYH
YIJISL ¢ OCTABIEHHEM TOpOJBI B maxte Ha nepuoxa a0 2000 roma npemy-
cmatpuBaetc s ctpoutensc 80 JI3K Ha 37 maxTax, ocHaleHne maxT KOM-
wiekcamu 'Tutan" u KCB (koMmruteke Asist mpoBeJieHust CTIapeHHBIX BBIpa-
00TOK), METaTeIBHBIMK 3aKJIaIOYHBIMKM MalllMHAMHU W JIPYruM 000pyI0-
BanueM [ 18].

B cooTtBeTCTBHM C MpOrpaMMoOil HaMeueHO MCTIONIb30Bark s 3a-
ximankn 40,4 MiH. T win 50,6 % Bceid MopoAbI B TOI.

PaboTe! 0 MCTIONIE30BAHMUIO MAXTHBIX NOPOJ VISl TUAPO3aKIa KK
npoBoasTCc Takxke uB Kaparanauackom Oacceiine.

Pesynpratel 1a00paTOpHBIX HCCIIEIOBAHUM CBOMCTB 3aKJIa0UHbBIX
MaCCHUBOB U3 DpO6J'IeH_H])IX IIaxXTHBIX MOPOa IMOKa3aJlnu MpUIroJHOCTh UX
Ui Tuapo3aknaakd. Ker>dduimeHnt ycanku maccuBa M3 IPOOJICHHBIX
maxTHeIX 1opoJ coctaisiet 0,25-0,27 npu nasyenvu 10 MIla [19]. Paz-
paboTaHBl TEXHOJIOIIYECKUE CXEMbI UCTIONK30BAHMS IIAXTHBIX MOPOI s
TUJIPO3aKJIAJKKM C BbIIadel U 0e3 BBIIAYM WX Ha MOBEPXHOCTh. Bemyrtcs
HAay4HO-HCCJICTIOBATEIECKUE paboThl MO pa3paboTKe TeXHOIOTHMYECKHX
CXeM THEBMATHMYECKOHN 3aKIaJIKU C HCTIOJK30BAHMEM B KayecTBE 3aKJja-
JIouHOro Matepuaina maxtHeix nopoj [20] IlpemycmatpuBaercst ucmonb-
30BaHHE KaMEPHBIX 3aKJIaJI0YHBIX MAIIHH IPOM3BOIUTEITBHOCTHIO 190-250
M3>>q, 00ec nevrBaroINX JATHHOC Th TPaHC TopTUpoBaHys 1o 1500 m.

B 310M %€ Oacceline ToTydeH MOJI0KUTEIBHBIN OMBIT 0TPabOTKH
IUIACTOB B OXPAHHOM LIEIHUKE C THAPABINYECKON 3aKJIanKoi. B kadectse
3aKJIaJIOYHOTO MaTepHalla HCTIONB30BAHCH MMAXTHBIC MOPOJIBL, TpEIBapH-
TeJIBHO pa3apobieHHble o kpymHocTd 0-50 MM, Ha xoMmruiekce ObUTH ye-
TaHoBJeHB! 2 npoounku KJIMK-4 nmponsBoautensHOCTEIO 20-28 My,
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J{pobrneHble mopopl cMETUBAIKCH ¢ BOI0H 1 3emitecocoM 81 P-8 ronaBa-
Juch B 32001 B Buzie mynbibl (TOK=1:5) [24]. Tawke noaydeHsl XOpolne
PE3yNbTaThl IIPH UCTIOIB30BAHUH IAXTHBIX MOPOJ AT 3aKIafKu BbIpado-
TaHHOT'O MpOCTpaHcTBa HA 1axTe Ne 4 oOvenunenusa "Kaparannayromns'.
JpoOrieHple maxTHble MOPO/Ibl JOCTABIIUINCH B BRIPa0OTAHHOE TPOC TPaH-
CTBO CKPEOKOBBIMHU KOHBEHEpaMH U NKEKTOPHOH YCTAHOBKOH [24].

HakormeH nonoKuTeNbHbINA OTBIT UCTIONIB30BAHUS HIAXTHBIX I10-
POJI B Ka4ecTBE 3aKJIaJ0YHOT0 MaTepHaia Jyis 3a0JTHEHNS TIOJI0CTel ro-
PHU30OHTATIBHBIX BHIPAO0TOK B [ToIMOCKOBHOM OacceiiHe, B CBSBH C JIMKBH-
Jarmed yroipHbIX maxT [22]. Menoneyercst Kak MeXaHMIeCKHi CTIoco0
3aKIIaJIKM C TIOMOITBEO METATENILHBIX MAIlIWH, TaK U THAPaBJIAYeCKHUH.

B KysHerxom 6acceiiHe BOIpock! OCTABJICHHS TOPOABI B IIAXTE
WCTIOJIE30BAHUS MX B Ka4eCTBE 3aKIAI0OYHO! 0 Matepuasia He pelieHbI JI0
HACTOSIIIIETO BPEMEHH, XOTS OTIENBHBIC MOMIBITKY MPUHIMANCH. Tak, Ha
maxte "KokcoBas", npu otpabotke miacta 11 BHyTpeHHEro mutoBoit
CHCTEMOH, TOPOABI OT MPOBEACHHUS IOATOTOBUTENBHBIX BEIPAOOTOK IOC-
TABJIUIACH JICHTOYHBIMH KOHBEHepaMu O HAKJIOHHBIX COOeK MEKIY IO-
JIEBbIM M OOPE3HBIM IIITPEKaMH, OTKY/[a CaMOTEKOM IOCTYTIAJI B BBIPa0bo-
TAaHHOE TIPOCTPAHCTBO.

Ha maxte mm BopomunoBa B 1964-65 rT. 66110 0Tpab0TaHO BHI-
emoyHoe nose mHoi 250 M no macty VI BHyTpeHHeMy mIHUTOBOMH cH1c-
TEMO ¢ 3aKIaJIKOH BBIPabOTAHHOT O MPOCTPAHC TBA [IAXTHBIMH MOPOJaMH

B 1969-70 rt na maxte "Manenxa" oTpaboTan miact be3pmMsin-
HBII JIaBaMU C 3aKJIaJKOH BBHIPAOOTAHHOTO MPOCTPAHCTBA MOPOAAMH OT
NpoBeIeHus KBepruiara [24].

B ycnopusax maxt HIIO "IpokombeBcKruapoyrois". papadatsi-
BAIOLIUX MOIIHBIE KPYThIE YTOJBHbIE TTIACThl, ObUTH OTACTBHBIC TOTBITKA
WCTIONIE30BaHUS [AXTHBIX TMOpPOJT B Ka4eCTBE 3aKJIZOYHOrO MaTepHaia.
Tak. B 1988 r. ObL1 pa3paboTaH MPOEKT IMOA3EMHOI0 JPOOMIIBHO-
3aKJIaJ0YHOro KoMIniekca urs maxtel "KokcoBast" momiHocteio 10 250
ThIC. T B ToA. O/HaKO, M3-3a OTCYTCTBUS (PMHAHC UPOBAHHSI CTPOUTETIHC TBO
€ro He Ha4Yaro
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2. OFbEMBI M ®U3UKO-MEXA HUYECKHUE CBOICTBA
TBEP/IbIX OTXO/IOB YTJIEJOBbIBAIOILIMX U
TTEPEPABA TBIBAIOIIVX ITPE/ITPYS THIA
MPOKOITLEBCKOI'O PAMIOHA KY3BACCA

2.1. IlaxTHBIE IOPOABI

OO0BEeMBI MOPOJ, BbIaBaGMbIX M3 IIaXT [IpOKONbEBCKOro pakioHa
npuBeNeHbl B Ta0NI. 2 1. AHAJIM3 MCTOYHWKOB TOJYYEHHUS TOPOIBI ITOKa-
3BIBACT, YTO OCHOBHBIM SABJIACTCA MPOBCIACHUE MOJICBBIX HITPEKOB U KBEP-
nutaroB. OObEM MOPOJIBI OT MPOBENEHHUS 3TUX BBIPAOOTOK cocTasmsier 1,1 -
1,2 MiH. T B rox. B o01ieM KomuecTBe MpOBOJMMBIX TIOPOJIHHUX BEIPado-
TOK 00BhEM TMOPOJIBI OT MPOXOAKH MONEBBIX IITPEKOB cocTaBsicT 430-470
ThIC T WK 36-39 %, o1 kBepuwiaroB 500-600 teic T wiu 45-50 %. 2. B
OCHOBHOM, TIOPOJI000pa3yFOIITHE BBIPAOOTKH JAFOT 110 85 % BCEX MIAXTHBIX
nopoJ1. Ilo TaHHBIM OTYETHOCTH MOPOJHAX KOMIUICKCOB IIIAXT, 00HEM BbI-
Ja4¥ TIOPOJIBI Ha TIOBEPXHOCTH COCTAaBIISET OKOJI0 3 MiTH T (Tabm 21) D1o
O0OBSICHACTCS TeM, YTO M3 IIaXThl BBIIACTCS KPOME MOPOJBI OT MPOBEIe-
HES TTOJTOTOBUTENIFHBIX BBIPAOOTOK TAKXKE W rOpHas Macca, obpazyemast
TIPU PEMOHTE M OYHCTKE BHIPA0OTOK, a TAK)KE MPH aBAPUSIX B OUUCTHBIX H
MOATOTOBUTENBHBIX 3a005IX, TIPH MEPEITyCKe MOPOIBI I3 IO IIIUTOBBIX Iie-
PEKPBITHI, TIPH Ieperycke 3aKkIaJOYHOr0 MaTtepHaia BO BpeMs MOJAa4u
SBaKJaIK1 B OYKC THbIE 32001

OcHOBHBIC (DM3VKO-MEXaHUYECKHE CBOWCTBA IIAXTHBIX IOPO
MpeICTaBJICHBI B T30 2 2

Io netporpaduieckoMy COCTaBY IIaXTHBIE TIOPOJBI, B OCHOBHOM,
COCTOST U3 TIECUYAHUKOB, aJICBPOJIMTOB, apTUILITOB

OHUM W3 HamnpaBJICHUN CHIKEHHST 00BEMOB OO/, BHIIABACMBIX
Ha TIOBEPXHOCTh, SBJIAETCS OCTABJICHHE (3aXOPOHCHUE) UX B BhIpabOTaH-
HOM TIPOCTPAHCTBE OYKCTHBIX 3a00€B H B MOTAIIAEMBIX BHIPAOOTKAX.

OxHaKo, cOrjlacHO TPeOOBAHHSM, MPEIBSBISCMBIM K 3aKIa/I04-
HBIM MaTepHaiaM, a TaKKe B IEISIX MPO(QWIaKTUKY -3HIONCHHBIX ITOKapOB
OT CaMOBO3TOPaHHUs YIJIs, CONCPKaHHUEe TOPIOYMX B IMAXTHBIX IMOPOJAX HE
JomkHO npeBbimath 20% [25]



Tabmmma 2 1

O0BEMBI BBIZJaBa€MOM M3 IIaXThl MopoJpl, B T.4. OT IMPOBECACHUA
nOoATr OTOBHUTCJIbHBIX BL]pa60”[0K, TbIC. TOHH

Beero daxkTrueckui Pasnnia Brixon mopoast
laxTa Tost BELIAHO | BBIXO1l TIOPOtbl N OT TPOB €1 EH KIS
NOPOAHOI | OT IPOBEACHMT | (oo T0J1EBBI X
Macchl BBIPab0 TO XK IITPEKOB
"KokcoBas" 1989 310 115 195 40
1990 288 100 188 50
1991 279 106 173 65
"I_[eH"[pa]n,Ha;[” 1989 363 193 ro 60 46
1990 34S 163 185 37 1
1991 342 139 203
"Horpa[[c}(a;{” 1989 128 35 93 15
1990 8283 30 52 7
1991 24 59 w 1
"KpacHbIi 1989 159 52 107 33
Vinexorn" 1990 127 37 90 24
1991 150 30 120 25
"JenkoBckas" | 1989 207 & 178 °
1990 211 ! 176
1991 ) 165
"CeB epHbIit 1989 140 60 80 400
" 1990 151 32 119
Marasiax 1991 69 62
UM 1989 427 116 311 14
1990 360 109 251 36
Bopourniosa 1991 R 133 124 *
m 1989 ' 244 11 13 24
I[3ep>KI/IHCKOFO 1990 ~"3M 431 II: J19 66
391 148 342 54
um Kamuumga 1989 507 A 423 44
1990 534 118 436 75
1991 - 105 40’ 48
"3pMiHKa" 1989 50" 118 423 44
1990 554 105 436 '5
1991 512 407 48
"KpacHo- 1989 49 §8/7 -19 - 2
" 1990 64 8 v
roperat 1991 | 98 1 26 49
"Triprasckas’” 1989 209 180 29 36
1990 207 182 258 59
1991 160 152 37
Uroro 1989 3246 JI25 2123 430
1990 3377 1126 2197 450
191 | 3174 BO 5044 427




Tabnuma2.2

OCHOBHBIE @PBHKO'MGX&HH‘I@CKHG CBONCTBA IIAXTHBIX nopong

[opoxst ot
OBEICHUS Hoponr,
HanmenoBanuve nioxazatenei P BbIIABAEMBIE
TIOPOJTHUX BBI-
U3 IIaxThl
paboTok

[etporpaduueckuii coctas. %o*
MIECUAHUKH AJICBPOJIATHI 1 30-40 20-30
APTWIIHTHI 45-60 50-70
[I10THOCTH, M 2,4-25 245
Hacsimmast oObeMHast Macca, 1/ M 1,45-1,55 14-15
CoJieprkaHue roprodaux, %o 513 15-40
[penen mpoyHOCTH HA OHOOCHOE CKa- 15-180 10-190
e, Mlla
Yron ecTecTBEHHOr0 0TKOCa, TPajt 36-42 35-40

AHanu3 (QU3NKO-MEXaHHYECKUX CBOMCTB IMIAXTHBIX MOPOX
(Tabn 2.2) moKa3kIBaCT, YTO TOIHKO HOPOJBI OT MPOBEICHUS BEIPAO0 TOK
[0 TIOPOJIe OTBEYAIOT TPEOOBAHMSIM IO CONCPXKAHHMIO TOPIOYHX. TakuM
00pazoM, 00beMbI MIAXTHBIX TTOPOJI, BO3MOKHBIC JIJIS IPUTOTOBJICHHS 32
KJIAJIOYHBIX MAaTepPHAIOB M OCTABIICHHS B IIaxTe orpaHudmBaroTcs 830-
1000 TeIC.T 1rpH 3TOM TpedyeTcs YeTKas OpraHu3aiys BhBO3a
YTHX MOPOJ OTACTHHO, YTOOBI HE CMEUTBATH C MIOPOJAMY, ITOJyYCHHBIMHU
TIPY PEMOHTE BHIPAOOTOK, aBAPUSIX B OUKCTHBIX 3a005X U T 1.

IMpn TpoBC reHnH MONEBBIX BBPAOOTOK 72< * KPETIKAM TIOPOJIaM BO3-
MOYKHO HCTIONIE30BAHUE ITHX MOPOJ B COCTABE JIMTHIX TBEPICIOIINX CMe-
ced. TlomoOHBI cocTaB pa3pabOTaH U COOTBEICTBYET TPEOOBAHHSM,
NPEABSBISIEMBIM K 3aKJIaTOYHBIM MacCHBaM I3 JIMTHIX TBEPICIOLINX CMe-
ceil

2.2. OTxoabl yrJjie000r almeHust

B IpokonbeBckoM palioHe (QYHKIIMOHHPYIOT YeThIpe yriieoOora-
mutenbHble Gadpukn’ "KokcoBas", "Tlpokonsesckas”, "3umunka", "Kpac-
HOTOpCKas", KOTOPHIE BHITYCKAIOT B TO1] 60oee 600 ThIC T OTXOJI0B yriie-
oboramienusi, B ToMm unciie 6onee 400 ThIC.T OTXO/I0B TPaBUTALINH U 10



-14-

100 TIC. T 0TXO0B (WIOTALHH. 30BHOCTH OTXOJIOB YTIIe000r allleHUs KO-

nebnetcs B mpenenax 66-69,5 % (tabm. 2.3).

Takum 0Opa3om, MO paiioHy 00BEM €XKEr0THBIX OTXOJ0B YIIIeNo-
OBIBAIOIKX U YIJlenepepaldaThIBAIOIIKX MPEANPHUATHIA COCTABISACT CBBILIE
3.5 MITH.T, 3 KOTOPBIX OKOJIO 1,4 MJTH T BO3BMOXXHO HMCTIOJE30BaTh B Kade-

CTBE 3aKJIaJIOYHOr0 MaTepralia
Tabnuma 2.3

O0beM  BBIITyCKa OTXOOB YIJieo00raTuTeNIbHbIX (habprk paiiona 3a 1 988 T.

Bcero | Ororcanku | DmorooTxomas! |
1. ®abpuxu ! 30mB-' 3071b- I 30m- |
11 TbIC.T pocte, % |TPIC.T | Hocth. % TBIC.T  HocTs, %
i "Kokcosas" 2151 695 ! 180 69,5 35 | 651 !
' Sivka” ~281 ) Go6™ 1807 | gpp | 38 . 727
j "Kpacuoropckast” 97 | 66,7 36 66,7 2 ' 752 )
1 "Tlpokorseackast” 46 66,0 i 17 66 -, =
: ITOI0 639 ; 6755 1413! 67,8 9% i 712 |

OCHOBHBIC (DIBUKO-MEXaHUYCCKHE CBOMCTBA OTXOJIOB yriieo0ora-

IICHUSI PUBENCHBI B Ta0I. 2 4.
Taomua 2.4

OCHOBHBIE (PIBUKO-MEXaHHIECKHE CBOMCTBA OTXOIOB YIIICOOOTAIICHHS

Orxomst  Ilopomst ¢ p\u-

| HanmenoBanme nokazateneit yrnieodora-  HO# mopoio-
i IIICHIS BBIOOpKH
, [letporpadraecknii coctas, %o

! Tecuanyki , ATICBPOIHTEI 1 10-30 20-30
APrLIATHL 40-70 45-70
ITnoTHOC TS, tlem® 2,4-25 24-25
Hac pimHas o0beMHast Mmacea, Tem® 148-15 1,43-1,48

( CoeprxaHye FOpIOYHX, Yo 10-40 Jo 5

|1 lﬁfi/ejﬁa TIPOYHOCTH Ha OJTHOOCHOE CKa- L 10-180

i YTom ecTec TBEHHOIO OTKOCA, TPaL, 30-35 45-40
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AHaM3 NaHHBIX TaOJ. 2 4 MOKa3bIBAET, YTO TOJIBKO MOPOJBI C
PYYHOI TOPOJIOBBIOOPKH COOTBEICTBYIOT TPEOOBAHMSM IO 30JBLHOCTH,
TPEIBSBISIEMBIM K 3aKJ1aJIOYHBIM MaTepuajiaMm IMpHU TMoJ[ade X B BHIPadO-
TaHHOE MPOCTPAHCTBO OYHCTHBIX 3200€B.

23. TonuBHBIE NLJIAKII

JlaHHbIE M0 BBITYCKY TOILTUBHBIX IUIAKOB KOTENEHBIMHU PAHOHHBIX
VKKTC, mporBBoICTBEHHBIX OOBSIMHEHUN U IPYIHX KPYIHBIX TPESIIPIF
mm topoja [IpoxonseBcka NpuBeeHsl B Ta0I. 2.5

Tabnuma2 5

CBoHBIE JaHHBIE 10 BHIMYCKY TOIUTMBHBIX IITAKOB B T. [ [pokombeBCcKe B

1993 rony
Ha3zBanue KonudecB0 BhIITycKaeMbIX TOII-
JIMBHBIX [IJIAKOB T
CPEIHEr0JI0BOE HITH
ijg{[;{eocg- 32 OTOIUTEIILHBIN

CEe30H

Pynrraroe YKKTC 127 30500 |
Hentpansaoe YKKTC | 41 10000
"SenkoBckoe YKKTC 38 8900
ur'o "Kyzbacomieoboramnienue" ! 40 12000
110 "[pokonbeBe Kruapo\ros" | 180 42800
[pennpusiTus Topoaa . 85 16700
Bcero i 511 120900

Cremyer OTMETUTh, YTO BBITYCK TOIUIMBHBIX IIIJIAKOB PE3KO YBEIIH-
YMUBACTCs BO BpEMS 3UMHHX MECALIEB Iroa, T. € OTOIMMTEIIBHOI'O CE30Ha. B
CBsBU C ODTUM BCIIMYMHA CPEAHECYTOUYHOI'O BBITYCKA TOINIMBHBIX IIJIAKOB
XapaKTepHa JUIS STOT0 BPEMEHH U COCTaBIsieT okoto 500 . O0muii cyMm-
MapHbII BBHITYCK TOIUIMBHBIX IIITAKOB, TIO JAHHBIM TaOi. 2 5., Ha KOTOPBIA
BO3MOXHO OPHEHTHPOBATHCS MPU PEIICHUH BOIIPOCOB €TI0 MCIIOIE30BA-
HUSI, CIIEYET MPUHATH paBHbM 120 ThIC TBTO/L,

['panynomMeTpruueckuii COCTAB TOIUIMBHBIX IUIAKOB NPUBEIECH B
Tabm. 2.6



Tabmma2.6

I'paHynoMeTpuUecKuil cOCTaB TOIUIMBHBIX LIUIAKOB

['panynoMeTpudeckuii cocTaB {

1

! Bun

10 110-5'5-2,51 2,5-U | 1,2-0.6!0,6-0,310.3- D.15/0,15

MaTepuaa

!

TormBHbIN | ]
JIIak ! !

9 2,1

8 |

XUMUYECKUI COCTAB TOTUIMBHBI X IIIJIAKOB TIPUBE/ICH B Ta0J. 2.7

Tabymma 2 7
XUMHYECKUI COCTAB TOIJIMBHBI X IIIJIJAKOB
Bun CozepxaHUe OKHCIIOB
Matepuana SiOj| Ay )+ | FejOsj FeO CaO SO, iNa”"OKp
ToTUIMBHBIIH 46,5-1209- [ 0,2- 13-
LIJIaK L 571 204 [ 0,6 19

2.4.Tlopoabl MIAXTHBIX OTBETOB ® NMPHPOIHbIE IOPeJIbBIIC H

t GsApoaHBE IOPETBIKA W NEeperopeBIIne NOPoAbl MAaXTHBIX "T-
BAJIOB (TCPPUKOHUKOB) 00Pa30BaMCh 32 CYET CaMOBO3TOPAaHUS MMEBIIEC-
rocs B 3rax NOpoJax yITsd U CHeKaHHUs BMELIAIOTIITX IOPOJ, Ha X0 JAIU X~
Cs B 30HE BBICOKOH TemmepaTypbl 3amachkl 3THUX MOPOJ ONpEAeJIeHbI C
TOYKU YPEHUS] BO3MOKHOCTU UX MCIIOJIb30BAaHMS B KAUECTBE 3aK/IaI0UHOTO

Mmatepuana C !a6a28)

3anachl HEeperopeBIIMX MOPOJI IAXTHBIX OTBAJIOB YMEHBIIAIOTCS 32
CYET MX UCIOJB30BAHMS, B TOM YHUCIE VIS CTPOMUTENILHBIX LieJed (0CHI -
Ka fopor u T 1 ) 11puMeHeHne npupoaHbIX TOPEIbHUKOB, BO3MOXKHBIX JIJIS
pa3paboTKu, OTPaHUYUBAETCS M3-32 HEOJHOPOJHOCTH UX CBOHCTB (TabIi.

29,210)
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Tabnua2. 8

CrIpbeBast 0a3za MPUPOJHBIX TOPSSHHUKOB 1 TIEPETOPEBIIIHX TTOPO]T

0TBAJIOB
3amnack
TlocTaBmyK, b
Martepuan BO3MOJKHBIC TS
MeC TOPOKICHHE 3
OTPY3KH, MITHM
Ieperopes1vie mopoas! "KokcoBas" 0,5
[IaXTHBIX OTBAIOB . "Horpanckas" 1,0
[puponamsie "3umuHKa" 2,0
TOPEIBIIIKI conka "[loBapanxa" 0,8
cormka "Kapaynphas" 0.8
Tabnuma2 9

DU3UKO-MEXaHUUECKUE CBOICTBA TOPEIbHUKOB

Ileperopesuine
. IIpuponnsie
HanmenoBanue nokazareseit TOPO/IBI IIIaXT-
TOPEITBHUKH
HBIX OTBATOB
[etporpadudec kuii cocTas, %
TIECYAHVKH aJIeBPOJTUTHI 1 40-50 25-30
AP WLIHTHI 50-60 65-70
[I0THOC TS, 1/M° 2127 2,4-2.6
Hacpimnast oObemHas Mmacca, T M | 1,2-1,4 14
HambiBHast 0ObeMHast Macca, T M 14-1,6 1,8
BpemeHHOE COTPOTUBIICHHE CKATHIO, 90.0-130,0 30,0-1300
MIla
Taonma2.10

XVMUYECKHH COCTAB MEPErOPEBIITUX TOPO/T IAXTHHIX OTBAJIOB

Copepxanue JeEMEHTOB, %o

810,

CaO

MgO

OKHCIBI METAJIJIOB

59,3-77,4

0,7-0,6

0,3-34

15,0-36,9
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3. TEXHOJIOI'MYECKHE CXEMBbI O CTABJIEHUSA
ITAXTHBIX IOPOA B I'OPHBIX BBIPABOTKAX

3.1. TexHOJIOTECKIIE CXeMBbI OCTaBJIelIsl IIAXTHBIX o poa
A NONMUBACMBIX A0AI0TOMTEJIbHBIX BLIpaﬁOTKaX

3.1.1. TexHonormdeckas cxema OCTABICHHUS HOPO bl B MIAXTE C
HCIOJIb30BaHUEM cKpenepa (puc.3 1) MOKeT NPUMEHATHCA MPU Moralie
HUU TOPU30HTAJILHBIX U HAKJIOHHBIX TOPHBIX BEIPAOOTOK HE3aBUCUMO OT
pa3MepoB, KO HOUTYpaALMH U TIPSIMOJTHMHEH HOCTH. 3all0JTHEHUE TOPU30H
TaJlb HBI X BEIPaOOTOK MOPOIOH BO3MOKHO Ha 60-70 %, a HAaKJIOHHBIX - HAa
90 % u 6onee. [Topospl  He MO ABEPTAIOTCS CIIEIUABHON ITOAT0 TOBKE U
JpOOIEHHIO, a HCIOJB3YIOTCSA B TOM BUJE, 1 KAKOM OHH OBLIIM O TrPYyXKe
HBI TIOCJIC B3pBIBHBIX Pa0OT MPH MPOBE JICHU X I10 IT0 TOBU TEJIFHBIX BBIPA
60TOK.

JUtst 3axmagky BEIPAOOTKHM B 3aBHCHMOCTH OT HPSIMOJIMHEITHOCTH
roranraeMoil BeIpaOOTKA U KaHATCEMXOCTH OapabaHa CKperepHoOU Jyiebe-
KH OTIpesielieTcss MeCTO YCTAaHOBKH CKpemnepHoi nebemkn. Kak mpasmio,
9Ta JymHa npuHuMaetcs 50-60 u. B MecTe yCcTaHOBKHM CKpenepHOU Je -
Oemxu Briepe ee (B 30HE JBIDKCHHS CKperiepa) 00opyayeTcs IyHKT pas-
IPy3Kd HOPOJpl, INIe YCTAHABIMBAETCS ONPOKUIbIBATENb BaroHOB. OMbIT
NPHUMEHEHHS CKpPENepoB Il AOCTABKU NOPOJ B MOTraniaeMble BEIPAOOTKA
M0Ka3ajl BO3MOXKHOCTb JI0C THXEHHS POU3BOAM TENBHOCTH 10 168 M'.CyT.

3.1.2. TexHoNOrM4eckas cxema OCTABICHUS HOPO Il B MIAXTE C
MOMOIIBIO KOHBeWepa u ckpenepa (puc. 3.2) mpuMeHseTC s IS 110 raiie
HUS TOPU30HTAJIBHBIX M HAKIOHHBI X BRIPAa0OOTOK CEUEHUEM HEe MeHee 7 M 2
TIpY OTHOCUTEJIbHOM UX NpsAMoimHeiHocTU. [Ipumenenne koHBeliepa na
€T BO3MOHOCTb 000PYI0BaTh MECTO PA3TPY3KHU MOPOJIBI HA PACCTOSIHUU
150-200 M ot Tynuka noramaeMoi BeipaboTku. OHaKO CKpenepHas e
Oemxa mepecTaHABIMBAETCS IO MEpE 3aIOJHEHUS BBIPAOOTKH MOPOI0It
uepe3 kaxzapie 50-60 M. [Ipu kaxk 0¥ mepecTaHOBKe CKpenepHoil nebeaxu
YKOpaunBaeTCsi KOHBEHEPHBIH CTAaB U MEPEC TABISAETCS MPUBOIHASI TOJIOB
Ka KOHBelepa.

Hcnonb3oBaHue KOHBeHepa MO3BOJSIET COKPATUTh YMCIIO IyHKTOB
Ppasrpy3KH HOPOIHL.
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313 TexHoMoOrn4ecKas cxema OCTaBJICHHs TIOPOJIbI C TIOMOIIBIO
MeTaTeNIbHO M yCTaHOBKH (puc 3 3) collepkuT Ccleayomiee 060pyaoBa
Hue nebenka i onpokuapBanus BaroHos (JII'T) wim yctpoticTBO st
6okoBoro onpokunsBanus Tra OB, ckpeOkoBEIi KoHBeliep Tvma C-50
wim C-53, metatenpHas 3akianodnas MamvHa M3-3  wimm MJIJ1-3 wu
M-200 TIloramaemble TOPU3OHTAJIbHBIE WM HAaKJIOHHBIE BBIPAOOTKH
JIOJIKHbI MIMETh CEUCHNC HE MeHee 7 M2, JOCTATOUHO MPSMOITUHEIHBIE, OT
UX MPSMOJIMHEHHOCTH 3aBUCHT JUIMHA MIPOKJIAbIBAEMOTO KOHBEHEPHOTO
cTaBa MakcumaInbHbIi pa3Mep KyCKOB OPOBI HE IOJIKEH MPEBHIIATh
2 SO MM JlampHOCTH MeTaHus 6-8 1 0oJiee METPOB - B 3aBUCUMOCTH OT YT-
M HakJoHa TeHTHl [lo3ToMy mepecTaHOBKa MeJaTeTs], a BMECTe C HUM U
YKOpadrBaHUe KOHBeHepa, POU3BOINTCS MOCJIE KOKIOr0 Iara 3aKIa ki
rorarraeMoi BbIpaOOTKH Ha 6-8 M

[pou3BOaUTENEHOC TS TOAAYH TTOPOJT 110 236 MY CcyT

314 TexHomoru4eckas cxema OCTaBJICHHS TIOPOJIBI C TIOMOIIBIO
METAaTeIbHO W YCTAHOBKH U IOTPy309HOM MamuHs! (prc 3 4), B omIHdne
ot cxeMsbl (puc 1 3), mpenycMaTpuBacT UCTIONB30BaHUE TIOTPY309HON
MaruHbl [lorpy3odnas MarmHa koBimoBoro una — (IMTTH-5) v ana
(2TTHB-2) ¢ MecTa pa3rpy3ku, 3a0upacTt Mopoy W TPAaHCTIOPTHPYET €€ B
METATEeIBFHYIO YCTAHOBKY, KOTOPAst 3a0JTHSCT IOTaraeMyto BEIpaboTKy
INoc e xaxmoro mara 3akaagKky, PaBHOTO TATBHOCTA METAHMUS, METATeNb
Hasl MalllMHa TIePECTaBIIACTCSI, 2 BMECTE C HEIO TIEPEHOCUTCS MyHKT pa3
TPY3KH BaroHOB J[J1s1 COKpallieHns Yrciia epeHoca MyHKTOB pa3TPy3KH,
TPOCTPAHC TBO MEKTY TIOTPY309HOM MAITMHOM 1 METATeNIEM YBEIHIHBACT
CsI, HO TIPH 9TOM YMEHBIIIASTC Sl MPOU3BOIUTEIBHOCTh 3aKIaOTHOM cXe
Mbl [Ipy npuMeHeHNH JaHHOM CXeMBbl IPOU3BOIUTEIBHOCTh COCTABIIAET
240 M' cyT

3 i 5 TexHONOTHYECKas CXeMa OCTABJICHHUS MOPOJIbI C MOMOIIBIO
OyHkepHOro noesza (puc 3 5) MOXKET MPUMEHSTHCS TIPH TOTAIICHUN TO-
PU3OHTANILHBIX BHIPAOOTOK cedeHreM He MeHee 7 M~ B coctaBe moesna
10-12 BaroHeToK, KOTOPBIE 3arpyKArOTCs Yepe3 KOHIIEBYIO 3arpy304HO-
pasrpy30uHyo BaroHeTk\ B cOCTaB moe3ia BXOAUT MeperpyKatesib mopo-
JIbl, C TIOMOIIBIO KOTOPOTO 0OecTIieunBaeTcs 3aKiaaka BHIpadOTKH Ha BCE
ee ceueHue Best paboTa 1o 3akiajike moramaeMoi BhpaboTKH 00ec eun-
BaeTcs Oe3 MPUMEHEHWs pY4YHOTo Tpyna. [laHHas cxema MOXeET ObITh
MPUMEHEHA TIPY CIISTYFOIINX YCIOBHUSIX
- rorarraemasi opoJIoi BeIPadOTKa W NCTOYHHK TOJIy4IEHHS TIOPOIbI HA

XOZSATCS HAa OJJHOM TOPU30HTE,
- moramaemas BBIpa0OTKa JI0JDKHAa COOTBETCTBOBATh TPEOOBAHHSM.
TIPEBSBISEMBIM K IIaXTHOMY TPAHCTIOPTY
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316 TlpumeHeHNE TEXHOJIOTUIECKOM CXEMBI OC TABJICHHS TOPOIIBI
B IIaXTe C MPUMEHEHNEM KOMIUIEKCa 3aKJIaOYHbBIX cpencTs (puc 3 6. s2)
TI03BOJISET NPOMBBOAUTL PA3TPY3Ky BarOHOB HETOCPEIC TBEHHO BOMBU OT
MeCTa TOTAICHNS BEIPAOOTKH M He TpeOyeT 000pyA0BaHMS CIICIHATILHOTO
MecTa pasrpy3ku. OIHAKO pa3Tpy3vYHK BArOHOB U METATENIbHAS MaITUHA
M-200 mBroToBIIeHBI KaK OIBITHBIE 0OPA3IIbI K CEPUITHO HE BBHITYCKAKOTC S
B kauectBe meperpyxatelsi MOXHO HCTIONB30BATh y3€l1 MOPOJIO
norpy3ouHoii Mamusb! 1 TIITHS vnu ITTTM4Y ¢ JleHToYHBIM Tieperpykare
TieM

317 TexHO TOMMYECKYO CXEMY OCTABJICHHS TIOPOIbI C IPUMEHE
HHEM HACOCHOH ycTaHOBKH (puc. 3 6,6} MOKHO KCTIONB30BATh TS TIOra
IIEHUS BBIPA0OTOK IMPH HAJIMYHUH TTOPOBI KPYIMHOCTHIO He Oojiee 60-70
MM, T €. opoJia Iepel ee Nnojaveii JoHKHA T eBAPUTEIBHO PO UTH
npobrnenue. B kauecTBe HACOCHOW YCTAHOBKH MUCTIONB3YIOTCS YTIIECOCHI
mna 8Y CI12.

ITprHmMT paboTHI MO MpeaaraeMol cXeMe COCTOWT B CIEAYIO-
IIeM B BBEIpaOOTKE YCTPaMBAIOTCS KaMephl IS yIecoca M MPUEMHOTO
try tenocGopHuka (uymIipa) TOJIE3HOW BMECTUMOCTBIO HE MEHee 6-
MHHYTHOW MPOU3BOJUTEIBHOCTU YTJIECOCOB, a TAKKE aBapUUHOTO IyIIb-
Noc OOpHYIKA, PACCUYUTAHHOTO Ha MPHEM cOPOCa THIIPOCMEC .

Iopona mocTymaer B 3yMIid), COCAMHEHHBIA C HAKJIOHHOW BBIpa-
0OTKOM, MOCTOSHHO 3aMoMHIEMOM BOJIOW, C TIOMOIIBIO KOHBEHepa ¢ MecTa
pasrpy3KH €¢ WU ¢ TIOMOIIBIO KAaYaroIerocsl WK JIEHTOYHOTO TTHTATEIs
(KJT win I'OT) 13 akkyMyJTHpyIOLIEH eMKOC T!

318 TexHomorudyeckasi CXeMa OCTABJICHHUS TIOPOJIBI B IIIAXTE C
TMPUMEHEHUEM TIePEIBIKHOTO 'aKIaIouHOro KoMIuiekca (puc 3 7) co
CTOMT U3 IIKTII03aJUIAI0-II0H MAIIHHBL, IIEPErpyKaTelis, poOH >KH, BO3-
JYXOHPOAYBKH, 3aKJaJOYHOTO TpyOONpOBOJA U PaCTIPEdSIUTEIHLHOTO
nyHKTa. Bece 3TH yCTAaHOBKU pacmoarato1c s Ha PeibcOBOM TPAHCTIOPTE B
Bujie noe3nia. [logaya nexomaHoro Matepuana (IIaXTHON MOPOBI) B IPO
OWIKY OCYIIECTBIISICTC S C TOMOIIIBIO KOHBEHEPa, KOTOPBIA yKOPaYHBACTC I
M0 Mepe 3aKJIaJIK1 roraiaeMoi BeipaboTKH Pasrpyska moposl U3 Baro
HOB JIOHHASI WM C TOMOIIBIO OOKOBOT'O OMPOKHU/IA - B 3aBUCUMOCTH OT
TUTIA TIPUMCHACMBIX BArOHCTOK

[pouzBoguTenBHOC TS MOAAYM TIOpO 10 600-800 M CyT

319 TexHomoruyeckas cxema 3akJIIOYHbIX paOOT MPH Iorarie
HUHM BBIPAaOOTOK ¢ MCTIONB30BaHkeM Komruiekca "Turan-1" ciemyromas
(puc. 3 8). B HEMoCpeNiC TBEHHON OJIM30CTH OT KOMILIEKCa Ha BBIXOJIE 10
rairaeMoi BrIpaboTKH 000pyIyeTcs MecTo pa3Tpy3ku BaroHoB [lopony
MYHKTY pa3rpy3KH JOCTABILIOT BaroHeTKaMu  11orpy309HO# MamIiHOH
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TIIIM-4M mnopoja 3arpyaetcs B OyHKep IpOOUIKH, OTKyla, 13-
MeJspueHHas 1o kiacca 0-70 MM, OCTynaeT B 3aKJaJl0YHOE yCTPOICTBO,
13 KOTOPOTO MOPLMSIMH MOJAETCS B MOTOK CXKATOTO BO3AyXa U IO 3aKja-
JOYHOMY TpYyOOTPOBOY TPAHCIIOPTUPYETCS] B KOHEI] MOTallaeMoi BIpa-
0oTku. BeipaGoTka racurcs mo 4acTsM Ha JJIMHY I1ara 3aKjiajKu, Ompese-
JSIEMOM J1aJIbHOCTBIO T0JIeTa MOPOJIbl, U cocTaBisieT 5-7 M. Ilepen kax-
JBIM IArOM 3aKJIaJK{ BO3BOUTCS MEPEMBIUKA.

Ipou3BOAUTEIPHOCTE CXEMBI 10 MOfa4e Mopoas! 1o 60 m*/gac.

3.2. Texnogoruveckass cXeMa OCTaBJeHHUS mopoansl B
BblpaﬁOTaHHOM MPOCTPAHCTBE OYHUCTHBIX 3a00eB

3.2.1. TexHonoruueckas cxeMa MoJauu Mopoja KomriekcoM "Tu-
TaH-1" mpu OypOB3pEIBHOH 0TOO¥Ke yrii. TeXHOJIOTHYECKHE CXeMBI pa3-
MeEIIeHUs TOPO/Ibl B IIAXTEe Pa3pabOoTaHbI C yYETOM MM EIOIIEHCS MPaKTUKU
B 3TOM BOIIPOCE, 00OOIICHHUS 10 JMTePATYPHBIM UCTOYHUKAM OOIIECOr03-
HOTO ¥ MHUPOBOTO OTIBITA, HMHXEHEPHBIX MPOPA0OTOK 33729y MPUMEHH -
TEeTBHO K CYIIECTBYIOIIMM CHCTEMaM pa3pa0OTKH M BBIIOJIHCHHS TEXHUKO -
9KOHOMHYECKOTO aHaJM3a

MaxTabie mosst [IpokomeeBckoTO paifoHa pa3pabaTbiBaloTCs TIpe-
HMYIIECTBEHHO OT CTBOJIA K TPaHMIIE MIAXTHOTO ITOJI, @ BEIEMOYHBIC yda-
CTKU - OOpaTHBIM X0JIOM. PaccTosiHHe MEXTy NpOMEXYTOYHBIMH KBEp -
nutaramu coctasisieT 200-400 M.

Ha mraxre AO "IIpokombeBCKYTOJb" OOJIBIIMHCTBO MIAXT pa3pada-
TBIBa€T BTOPHIC U TPETHH TOPU30HTHI. Ha HEKOTOPHIX MIaXxTax BEIEMKa yT-
TS IPOM3BOJIMTCS O JHOBPEMEHHO Ha HECKOJIBKHX ropu3oHTax. Kak mpa-
BWJIO, TIOPOJia VIS 3aIIOJIHEHUs BBIPaOOTAHHOTO TPOCTPAHCTBA IOCTABIIA-
eTCsl Ha BEHTWLILMOHHBIA TOPH30HT, OTKYlla OHAa CITyCKaeTCs B BBIPadoO-
TaHHOE MPOETpaHCrBo 3a00eB. PasMmenieHue mopopl B LIaxte, B 0OJb-
LIMHCTBE CJIy4aeB, CBSI3aHO C HEOOXOIMMOCTBIO €€ TPAHCIOPTAPOBAHUS
HA OTKATOYHOM U BEHTIIALUOHHOM TOPH30HTAX, IIPU ITOM HHOTIA TpeOy -
€TCs1 [0 JTHUM ATh MOPOJIY 110 CTBOJY .

Iomaua mopoasl B 0TpabOTaAHHOE MPOCTPAHCTBO OYHMCTHBIX 3a00€B
TpeOyeT COXpaHEHUsI BEH THISIHOHHOTO MITPEKa Ha BEJIMYMHY Iara I1o-
caaku. BerienctBue Toro, 4To ynepikaHHE MOTOJOYMHBI HA MOLIHBIX IjIa-
CTaX MPEJCTABIACT Te XHUYECKU CIO0KHYIO 3a7a4y, a padOThl, CBS3aHHBIE C
ee ToJUIep)KaHueM, TPYJIOeMKue, B JaHHOW n*eo6*n paccMatpuBaroTCs
TE XHOJIOTUIECKHIE CXeMBI pa3MeIleHHs TOPOIbl TOJIFKO Ha IMJacTaX MOII-
HOCTBIO /10 3,5 M, TO3BOJIIFOLIN X HA JEKHO 3aKPEMUTh IIOTOJIOUNHY Jepe-
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BSIHHOM CTPOIMWIBHON KPEMbI0O B KOMIUIEKCE C NPUMEHEHUEM aHKEPHOM
Kpenu

[pemnaraemas TexHoJIOTHIecKast cxema (puc. 3.9) npeaHazHaueHa
JUTsE OTpabOTKH INTACTOB ¢ KPOBJISIMH PAITHYHON YCTOHYMBOCTH, 0OCOOSHHO
¢ TpyaHOOOpyIIaeMbiMH. OYKCTHBIC PaOOTHI BHIMOIHSIIOTCS OYPOB3PHIB-
HBIM CIIOCOOOM M HCTIONE30BAHHEM OIEPEKAIOMINX pa3pe3oK. JTax Je-
nutes Ha 3-4 mopTaxa ¢ uHo# naBsl 30-40 M, ITHHA BEIEMOYHOIO TTOJIS
600-800 M.

TexHomorus BeCHMs OYHC THRIX pabOoT M 3aMOJTHEHNS BHIpaOOTaH-
HOT'O IIPOCTPAHC TBA ITOPOI0H BBIIOTHSIETC ST CIISTYIOMIAM 00pa3oM.

Brepeau ouncTHOr0 32005 Ha pacCTOSHUM, B 3aBUCHUMOCTH OT yC-
TOYMBOCTH KpoBJK, 10-20 M NPOBOAATCS ONEpexaroliue Pa3pe3kH, Ko-
TOpBIE KPEIATCs N0 JIAaBHOMY. 3aTeM B HUX NPOOHMBAIOTCS Ha PacCTOSHUU
3 M Jpyr OT Apyra OpTaHHbIE PsAAbL MPOMEKYTOK MEXKIY KOTOPBIMH 3a-
noJusietcs noponoi (puc 3 9). Takum 00pazoM, BO3BEIEHHBIE TOPOTHbIC
TOJIOCHI B KOMIUIEKCE C OPraHHBIMHU PsIaMU TI0 Mepe MPUOIDKEHNS K HUM
OUYHUCTHBIX pabOT HAOUPAIOT TOCTATOYHO BBICOKOE COMPOTUBJICHHUE CJBU-
JKCHUIO TTOPOJa KPOBJIM U CJIY>KAT OIMOPHBIMU LEJIMKAaMU KaK IIPU BEACHUN
OUYUCTHBIX paboT, TaK ¥ TPH 3aI0OJTHEHUH BHIPAOOTAHHOTO TPOCTPaHCTBA
MopoI0i. 3arojHeHHE BHIPAOOTAHHOI'O MPOCTPAHCTBA BEICTCS KOMILICK-
coM "Turan-T".

Pacuertnpic noka3zateny, rpaguK BRIXOJ0B M IJIaHOIpaMMa padoT
10 pacCcMAaTPUBAEMON TEXHOJIOTHUYECKON cxeme mpuBeaeHs! Ha puc. 310.
Kak BumHO M3 rpaduka opraHmaimy padoT MOCIe0BaTeIbHOCTh BBIIOJ-
HEHUs padOT Ha ydyacTKe CJICyIolIas: repBas pa3pe3ka (CKBaXKHHa) pac-
LIHAPSIETCS, BO BTOPOM TOTOBOUM BO3BOJSATCSI OPTaHHBIE PSIbL, TPEThS 3a-
TIOJTHSIETC 51 HIOPOJIOH, a 0TpabOTaHHAS MEX Ty OYTOBBIMH ITOJIOCaMH KaMepa
3aI0JIHACTC S LIAXTHOU TIOPOJOIL.

B nmaHHO# TEXHOJIOTHYECKOW CXeMe MPUCYTCTBYET COBMEIICHHE BO
BpEMEHHU Ofepalyii TeXHOJOTHYECKOro IMKiIa Tak, cOBMEIaloTcs He
TOJIBKO PabOThI MO MPOXOJIKE, KPEIJICHHIO U 3aChIIIKE Pa3pe3okK, HO U OUH-
CTHBIE pabOTHI C 3aKJIaIKOH BEIPaOOTAHHOTO POCTPAHCTBA

Pabotel o mojaue moponkl B BEIPaOOTAHHOE MPOCTPAHCTBO U B
pa3peske BBIIOTHIIOTCS MAITUHUCTOM KoMminiekca "Turan-1", anmextpo-
cliecapeM U B OTAEIbHbIE MOMEHTHI TIOJKIIIOYAeTCsl OJUH TopHOpadoumii
ouucTHOTO 320051 Bce mepeunciennble mpodeccuu ydteHsl B rpaduke
BBIXOJIOB.

Brnaromapst mpuHATONH OpraHM3amuu padOThl JOCTHTHYTHI Clie-
JYIOIIME TEXHUKO - SKOHOMUUYECKHE TIOKa3aTelIl CyTouHas 100 br4a
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Puc 3.9 Texuoncumueckas cxema IoJa4qy MOPO B BEIpaOOTAaHHOE IMPOCTPAHCTBO KoMIuiekcoM "Bmnan -1" mpu 6ypo-
B(bIBHOU BhieMKe Yins (cxema Ne 1)
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Puc 3.10. PacuetHbie nokasateny, Tpad UK BEIX0I0B U MIIAaHOTpaMMa 1>ab0T K TeXHOJIOTHYECKOH CXeMe MMojauu Mopo. B
BBIPa0OTAHHOE MPOCTPAHCTBO KoMIuiekcoM 'TutaH-1" npu OypoB3pbIBHOM BieMKe yeis (cxema No 1)
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coctaBysier 300 T, MPOU3BO M TENLHOCTh TPy Ja pabodero - 8,3 T/BBIX,
00BbeM 1o;aBaeMoit mopo sl - 220 M~N'cyTKH

322 TexHonoruueckas cxema ¢ BeJE€HHUEM OYHUCTHBIX pabort ar-
peratom AK-3 u nosjaudeit mopopl B BEIpabOTaHHOE MPOCTPAHCTBO KOM -
mwiekcoM "Tutan-1" (puc 311), npennaznadeHa Ay oTpabOTKU MJIACTOB
MomHocThIo 1,6-2,5 M ¢ yrmamu magenus 35-70° ¢ mopogaMu KpOBIH
CpeaHel u BbIIIE YCTOMYMBOCTU JIMHHBIMH CTOJIOAMH TI0 HPOCTHPAHUIO
Jmaa Beiemounoro nois 400-600 m [{mina ournctaOrO 326051 50-60 M

BckpbIe BBIEMOYHOTO MHOJS MPOU3BOJUTCS MPOMEXKYTOUHBIMU
KBEpIIUIATaM ¥, IPOUICHHBIMHU C OTKATOYHBIX IITPEKOB B COOTBETCTBHH CO
CXEMOM BCKPBITUS U PACKPOMUKHU IIAXTHOTO MOJIS.

IoaroToBKa BEIEMOYHOTO yYacTKa OCYIIECTBIIIETCS MOCPEICTBOM
MIPOBEJICHUS OTKATOYHOTO W BEHTHJIIIIMOHHOTO IITPEKOB, IEPEIOBOTO
ckata. OumcTHBIE pabOTHI B JIABaX BHEINOJHAIOTCA KOMIUIEKCHO-
MEXaHU3UPOBaHHBIM CIIOCOOOM ¢ puMeHeHuneM arperata AK-3, ymnpasie-
HHUE KPOBIJICH BHITTONHIETCS 3aKIaAKOH BEIPaOOTAHHOTO MpOCTpaHCTBa. B
Ka4yecTBe 3aKIaZOYHOTO MaTepHaja MCIIOIB3YIOTCS IIaXTHBIE MOPOJEI OT
IIPOBEJICHUS BEIPaOOTOK IO ITOPOIe

Jist BRIOTHEHHST paboT O OCTABJICHHUIO TTOPOJIBI B OTPabOTaHHOM
MPOCTPAHCTBE OYHCTHOTO 33005 MPUMEHSCTCS KOMIUICKC TEXHOJOTHYE-
CKHUX MEPOTIPHUSATHH ITO BEJICHHIO OYHCTHBIX Pa0OT B BEPXHEH YaCTH JIaBEI

MexaHu3npoBaHHas Kpelb MOHTHPYETCS HE Ha BCIO JUIMHY JIaBbl, a
Ha 3-5M kopoue Bepxuss yacte ounctHOro 32605 (HUma) otpabaThiBa
eTcs OypOB3PBIBHBIM CIIOCOOOM U KPEIUTCS JePEBIHHON CTOCUHOH Kpe-
neto (puc 311)

BripaGoTaHHOE MPOCTPAHCTBO, 3aKPEIUICHHOE AEPEBSIHHOM cTOEd -
HOM Kpesrblo. OTIensieTest OT 3200 MEXaHU3UPOBAHHOM Kpemnu NepeBsH -
HBIMU KocTpaMu Kpome Toro, oHO paszensieTcsi OpTraHHBIMU PSIaMH Ha
cBoeoOpa3Hble OyHKepa, KOTOPHIC B HIDKHEH CBOCH YacTH COEAMHSIOTCS C
BBIPAOOTAHHBIM IPOCTPAHCTBOM, 00pa3ylOMKUMCS 32 MEXaHU3UPOBAHHBIM
OUYHCTHBIM 3a00eM B pesynbTate 3akiia JOYHBIH MaTepHAa, IIOCTY A0
B OyHKep, IMeeT BO3MOXKHOCTh M3 OyHKEpHOW 4acTH IMepeiTH B BBIpabdo -
TAaHHOE NIPOCTPAHCTBO 33 MEXAaHU3UPOBAHHOH Kpenbto B kauecTBe 3akia-
JOYHOTO 000pYIOBaHUS UCTOJNIB3yeTcsl KoMIuieke "Tutan-1", KOTOpHIH MO
TpyOOIpOBOAY MOJACT MIAXTHYIO IOPOIY B COOTBETICTBYIOHMI OyHKEp
BEpXHEH 4acTH JIaBbl

IIpu nepenBukKe MEXaHU3UPOBAHHON KpENU 3aKIaJO04HBIN Mate-
puaJ mepeMentaeTcs B BEIpaOOTAaHHOE IIPOCTPAHCTBO 3a CeKyuUAMU MeXa-
HU3HPOBAHHOM Kpemu, 00pasys 3JUIMIICOU] BEIITyCKa, OCh KOTOPOTO pac-
IoJIaraeTcs MapauieNIbHO JIMHAH 32005
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Puc. 3.11. TexHomormaeckas cxema ¢ BEICHUEM OYHCTHBIX padoT arperatom AK-3 n nozadei moposl B BEpabOTaHHOE
MPOCTPAHCTBO ¢ TpuMeHeHueM "Turan-1" (cxema Ne 2)
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DmmMIcoun] BEITyCKa MOCTOSHHO IMOANUTHIBAETCS 3aKiiaJOYHBIMHU
MOpOJIaMH, MOCTYMAIOUIMMHU M3 OyHKEpHOH 4YacTH BbIpaOOTaHHOTO MpO-
CTPAHCTBA, 3aKPEIUICHHOTO JIEPEBSIHHOM Kpembio, U COXpaHsIEeTCs B HEM 32
MEXaHU3UPOBAHHOM KPENblo 10 TeX MOp, MOKa B OyHKEPHON YacTH Jia Bbl
€CTh 3aKJIQJIOYHBIH MaTepual, noaaBaeMbiid Tyaa "TutanoMm-1" mo Tpy0o-
npoBojay. EMkocTh OyHKepHO# YacTu TOJDKHA OBITH TAKOBA, YTOOBI XBaTa-
JIO 3aKJIaIOUHOTO MaTepuasla He MEHee, YEM Ha ILar MepeJBUKKY MEXaH! -
3UPOBAHHOMN KPEIH.

[penmymiecTBO MpeIaraeMoro crocoba 3aKiaakid BEIpaboTaHHOTO
MIPOCTPAHCTBA 3aKIFOYACTCS B TOM, YTO NPH HOPMAaJbHOW paboTe OYHUCTHO -
ro 32005 W CBOCBPEMCHHOI IMojade 3aKaJOYHOTO MaTepHajia B BEIPado-
TAHHOM TPOCTPAHCTBE 32 MEXaHM3NPOBAaHHOHN Kpembio He o0pasyeTcs 00-
Ha)KeHHOH KPOBJIM, 30HA ITEPEeMEIICHHUS 3aKJIaJOYHOTO MaTepHaja - SJUINII-
COWMJI BBIITyCKa ITPH TIepeIBIDKKE KPETn 3HAYUTEeIIbHO MEHBIIE, a TI0 BpeMe-
HU BO3JCHCTBHS HOCUT KPAaTKOBPEMEHHBIH XapakTtep. Bee 310 criocoOcTBY -
€T MOBBIMICHUIO YCTOHIMBOCTH KPOBJHM KaK B BEIPAOOTAHHOM IIPOCTPAHCT-
Be, TAK M B OYHCTHOM 3a00€, 9TO B KOHEYHOM HTOTE MPHUBOIUT K MOBHIIIE-
HUIO 3¢ (HEKTHBHOCTH PabOTHl KOMIUIEKCHO -MEXaHU3NPOBAHHOTO OYMCTHO-
ro 3a00s1.

PacuerHbIe moka3arte m, rpaduK BBIXOIOB U MJAHOTpaMMa padoT
10 paccMaTpUBAEMOU TEXHO JIOTUYECKOM CXeMe IIPUBEACHBI Ha puc. 3.12.

[TnanorpamMmoii paboT mpeaycMaTpuBaeTCcsl COBMeEIEHHE padoT Mo
BBIEMKE YITI1 U T0Jade MOpOABl B BeIpaboTaHHOE MpoCTpaHcTBO. CoBMe-
HICHHE 00eCIeYUBAeTCs 3a CUeT OyHKEepH3aUU TAXTHIX IOPOJ, YTO JaeT
BO3MOJKHOCTBH OecrpepbIBHOM paboTsl kKoMmIulekca "Tutan-1" (no 12,5 uva-
coB B cyTku). [Ipu mpowusBoauTeasHOCTH KoMiuiekea "Turan-1" 20-60
M’/4ac BIOJIHE 0OECIEUMBAETCS 3aMOJHEHHE PACUETHOIO BHIPAGOTAHHOTO
npoctpaHcTBa 540 M/uac

Pa6oTe! Mo mojiaue mopo/pl BHIMOIHSAIOTCS MAIIMHUCTOM KOMILIEK-
ca "Tutan-1" ¥ rOpHOPAOOYUM OYUCTHOTO 320051,

W3 pacuetHbIx nmokazaTesiedl BUAHO, YTO TEXHOJOIMYECKas cCxeMa
oOecredrBaeT JOBOJIBHO BBICOKHE IMOKa3aTeld' CYyTOYHYIO IPOM3BOIM -
TeNbHOCTh 702 T, MPOU3BOAUTEIILHOCTD TPY A MO 320010 26 TYBBIX.

323 TexHosnornyeckas cXxeMa ¢ BEJICHHEM OYHCTHBIX paboT arpe-
ratoM AK-3 u ¢ mo pave#t mopopl B BEIpabOTAHHOE MPOCTPAHCTBO C MPU-
MeHeHHneM koHBeiiepa CP-70. Tak kak ouncTHBIE pabOTHI B 3200€, KaK H B
npempiaymei cxeme (cM. puc. 3.11), BermonHsAoTes arperatoM AK-3, To
cXeMa BCKPBITHSA, IIOATOTOBKH OYHCTHOTO 320051 M €TO TapaMeTphl OCTAIOT-
cs1 6e3 I3MEHEHNS.
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AK-3 u 3aknanounpiM koMiuiekcoM "TItan-T" (cxema Ne 2)

Puc. 3.12Pacuetssle nokasaTeny, Tpadh UK BHIXOAO0B M TOMHOrpaMMa padoT MO TeXHOJOTMUECKOM CXeMe ¢ arperatoMm
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Jlnst mojauu 3aKiaIouHOTO MaTepuana, Kak ¥ B MPEeAbLAyIEM CIIy -
yae, BEpPXHsd 4acTh JIaBbl U3BJIeKaeTcs ¢ nomoiusio bBP, kpenutes nepe-
BSIHHOM CTOEYHOM KpEeTblO M B HEl oTropakuparotes "OyHkepa" Jyisi HAKOII -
neHus nopo sl (puc 313)

Ormuune paccMaTpUBaeMON CXeMBI 3aKIIOUAETCs B UCIOJB30BAHUI
JPYTHX CPEACTB MEXaHU3AIUHU MOJAa4M 3aKIaJKU, a IMEHHO BMECTO KOM -
mekca "Tutan-1" ucnoms3yetcs konseitep CP-70 (puc 3 13) B cBsi3u ¢
TeM, 4TO 3aK/aJOYHBIH KOHBeHep TpeOyeT 0OCIyKHBaHUS M PEMOHTa, T €
IPUCYTCTBHA JIOJACH B 30HE IOJAYM MOPOABI, KpPemb BEHTUJSIIMOHHOTO
HITpeKa yCUIMBACTCS ABYMS PsiIaMU IOXBATOB U aHKEPHOU KPEIbIo

PacueTHBIC TIOKA3aTENM TEXHOJIOTUIECKOM CXeMBI, Tpa()UK BBIXO IOB
1 IIaHorpamMMa paboT npuBeaeHs! Ha puc 3 14

Kak BumHO M3 mmaHOTpaMMBI paboT, BeJCHHE-OUUCTHOW NOOBIYH 1
II0Jfa9M OPOJB! B BEIpaOOTaHHOE MPOCTPAHCTBO NMPOM3BOIUTCS 12,5 dacos,
910 TipH npounsBogutenbHocTH CP-70 100-150 M%uac BronHe oGecriednt
3aIl0JIHEHHNE BEIPaO0TAHHOTO NPOCTPAHCTBA.

Pa6oThl M0 Mojavye mopo/isl B BBIPAOOTAHHOE MPOCTPAHCTBO BBITIOJI-
HSIOTCS HACBIMIIMKOM-OTKATYIUKOM U TOPHOPAOOYMM OYHCTHOTO 3a00s
JlanHbIe Tpodeccuu Ipey CMOTPEHBI B rpad MKe BBIXO JIOB

324 TexHooTHYECKasi cxeMa 0TpaboTku miacta arperatom A K-3
U 1ozaueil mopopl B BEIpabOTaHHOE MTPOCTPAHCTBO BAarOHETKAMHM C JJOHHOU
pasrpyskoii (puc 3 15), ommyaercs OT ONpeplAyIIUX TeM, YTO Mojayda 1o -
poabl B BEIpabOTaHHOE MPOCTPAHCTBO OCYLIECTBIAETCS C MPUMEHEHHEM Ba-
TOHETOK ¢ JIOHHO# pasrpy3koil HeoOxomMocCTs NpUMEHEHHs TaKOH TeXHO -
FOTUYECKON CXeMBbl MOJKET BOSHUKHYTh IIPU CJIOKHON TMIICOMETPHHM IUIACTa,
KOTJIa BEHTUJIILIMOHHBIN ITpeK UMeeT MHOTO M3rHOO0B, a Takke Ha IUlacTax
co cnaboyCTOMYUBBIMH KPOBISIMHU

B cBs3u ¢ npuHATON cxeMOM HECKOJIbKO MEHSETCs IO IT0TOBKA BBbI-
€MOYHOTO yuyacTka Hu’ke BEHTHIIIIMOHHOTO IITPEKa OCTAaBIETCS IEJIHMK
yIq IWUPHHON 4 M U uepes3 Kakzaple 4 M IIpOpe3aeMblid ICPOJOCILY CKHBIMHU
negamu Hmke nemixa mmpunoit 3)>-3,3 M OypOB3pBIBHEIM CIIOCOOOM TPO-
X0 IUTCS OMepexaromas OYNCTHON 3200 HUIIA, KOTOpask KPEeMHUTCs 110 JIaB-
HOMY, a B HI)KHEH ee 4acTH BBIKIaJIbIBaroTCsl KocTphl (puc 3 15) Iopo-
JIOCTTyCKHBIC TIeYM M HUIIA 00pasyloT OyHKepa-HAKOIHTEIM 3aKIaZo9HOTO
Matepuasia Hipke HUImM pacmonaraeTcst O4HUCTHOH 32001, 000pyI0BaHHBIN
arperatoM AK-3 3amonHeHne BBIpaOOTAHHOTO TIPOCTPAHCTBA IOPOJIOH,
Oylaroapsi HATMYHIO OYHKEPOB-HAKOTIMTEINICH, KaK M B TIPEABIIY IIIUX CXeMaX,
OCYIIECTBIIETCS. HE3aBUCHMO OT BBINOJHAEMBIX ONEPALUil B OYUCTHOM 3a-
6oe B cBoio ouepenp, 04NCTHOI 3a00H HE MPOCTAMBAET B OXHUAAHUM 3a-
KIaJKH, TaK KaK €MKOCTH OyHKEpOB-HaKONMTEJICH XBaTacT Ha IIar mepe-
JBWOKKU Kpenu
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Puc 3 13 TexHomormieckas cxema c BEJICHHEM OYNCTHBIX padoT arperatom AK-3 1 nioadeii mopoipl B BEIpaOOTaHHOE
npocTpaHc 1B KouBekiepom CP-7Q (cxema Ne 3)
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Puc 3 14 PacueTHble moka3aTe i, Tpad) MK BBIX0JI0B U TIIIIIOTpaMMa padoT IO T XHOJIO THYECKOH CXeMe C BEJICHUEM OYH-
cTHBIX paboT arperatoM AK-3 u o fageit mopo/ el B BeIpaboTaHHOE T 0cTpaHCTBO KoHBelepoM CP-70 (cxema Ne 3)
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Puc. 3.15. TexHONmoruveckas cxeMa ¢ BEICHHEM OYMC THBIX paboT arperatom AK-3 u noaueii mopoibi B BEIpabOTAHHOE
Jpoc GaHcTao BaroHETKaMH ¢ JIOHHOH pasrpy3koii (cxema Ne 4)
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PacueTHble moka3zatenu, rpad) MK BEIXOJ0B U MJAaHOTpamMMa paboT Mo
paccMaTpUBaeM O TEXHOJIOTHUECKOH cxeMe IpHUBeIeHbI Ha puc. 3.16.

Kak BUJIHO M3 IuIaHOTpaMMBbI paboT, Oyaronapst MPUHATEIM TEXHUYE -
CKHMM DELICHHSM, BBITNOJIHIETCS COBMEIICHUE BO BPEMEHU OUHCTHBIX padoT B
3a00€ ¢ mojauell maxTHBIX TOPoA B 0 TpaboTaHHOE mpocTpaHcTse. PaboTsl
IO 3aI0JIHEHUIO BBIPAOOTAHHOTO NPOCTPAHCTBA BBITIOJHSIIOTCS MAaIIMHUCTOM
3JIEKTPOBO3a M HACHIIIIHUKOM -OTKATIHMKOM, PO eCcCHH KOTOPHIX MPEyCMOT-
peHBI B IpaduKe BEIXOJIOB.

B cBsI3u ¢ TeM, 4TO TEXHOJOTaX OYHCTHBIX paboT B 3a00€ ocTaeTcs
TAaKoH ke, KaK ¥ B IPEIbIAYIINX CXeMaX, a IPON3BOUTEIEHOCTD ITOJaYH 10 -
POl HE YCTyNaeT NMPOU3BOIUTEIPHOCTH B paHEE OMMCAHHBIX CXeMaX, TO
TEe XHUKO-KOHOMIYECKHE TI0Ka3aTeIl pPaccMaTpUBaeMO CXeMBI HE OTIHYa-
I0TCA OT MOKa3aTeNei mpepl Iy uX ¢ XeM.

4. UICITIOJIb30BAHUE HIVTAKOBBIX OTXO1OB "
TOPEIBbHUKOB JIJIS1 JIMTBIX TB EPJIEIO X CMECEMR

VY4uTeIBasi OMBIT IPUMEHEHHS JUTHIX TBEP JCIOMNX cMecell Ui 3a-
KJIaJKH BEIPaOOTAaHHOTO IPOCTPAHCTBA MPH Pa3pabOTKE PyIHBIX MECTOPOXK-
nenuit, mactrtyTaMu KysHUYU, UT'J] um. CkouuncKoTo ObLIa papadbotaHa
TEXHOJIOTHS TPUTOTOBJICHUS, TPAHCIOPTUPOBAHUA M (OPMHUPOBAHUS TBEP -
JICIOMIN X 3aKJIa JOYHBIX MACCHBOB U1 YCIIOBUH MO/3eMHON NOOBMH YITIA B
IIpoxombeBckoMm patiore Kyszbacca [28]. TexHonmorms mpexycMmaTpuBaia
IIPUMCEHEHHE IIEMEHTa B KaUeCTBE BSDKYIIETO W TPaHYJIMPOBAHHBIX IMIJTAKOB
3amamHo-CHOMPCKOTO METAUTy pTHYECKOT0 KOMOWHATa B KaueCTBE 3aIOJHHU-
TeM

OpHako BBICOKAs CTOMMOCTG U AS(HITUT 3THX KOMIIOHCHTOB BBI3BAJIH
HEOOXOAMMOCTh M3BICKaHHSA 0O0Jee JACUIEBBIX MCXOHBIX MAaTepHaloB JUIA
MPUTOTOBIICHUS JTUTHIX O€CIIEMEHTHBIX CMECEH.

PesynbTatel 7a0OpaTOPHBIX MCCIEJOBaHMI 1O pa3paboTke Oecle-
MEHTHBIX JINTBI X CMECeH ¢ 3aN0JHUTEISIMHE M3 TOIUIMBHBIX [IUTIAKOB, TOPEJIbIX
MIOPOJI IIAXTHBI X OTBAJIOB MPUBEJICHBI B Ta0OM. 4.1 51 4.2.

AHam3 pesypTaToB Ja00paTOPHBIX HCCIAEIOBAHUHN MOKA3bIBAET, U TO
COCTaBbl OECIIEMEHTHBIX JMTBIX CMECEH C 3alOJHHUTEISIMU W3 TOIUIMBHBIX
nutakoB (puc. 4.1) ¥ ropenbIX MOPO MAXTHBIX OTBAIOB (puc. 4.2) COOTBET-
CTBYIOT TEXHHYECKUM TPEOOBaHUSM, IPEbSBISIEMbIM K MacCHBaM U3 JIATHIX
cMeceH, 1 MOTYT OBITh HCIIOJB30BaHBI I 3aKJIaJKH BEIPAOOTaHHOTO IIPO-
CTPaHCTBa OYHCTHBIX 3200€B.
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Puc 3.16. PacuetHsie IIOKa3a T/, rpa(bnk BbIXO OB U IJIaHOTpaMMa pa60T 110 T€ XHOJIOTMYECKOM cXeMe ¢ BCACHUEM OYHU -
CTHBIX paboT mpenitoM AK-3 1 o gadeii mopoipl B BBIpaboTaHHOE MPOCTPAHCTBO BAarOHETKAMU C JIOHHOM pasrpy3Koi
(cxema Ne 4)



Tabmuua 4.1

PesymmTaTsi mabopaTOpHBIX HOWIGHCGBAHIN, COCTAB JIMTHIX TREPASIOIIX CMACOH HA OCHORS HIKDRMHOBOTO NIIAM

L Pacxo KOMIOHEHTOB, KM’ _ | T'pener MpouHOCTH Ha O/HOOCHOE Cia-
mpens- | dropo- Hopero- | TN | 30N0IUaKo- 6, MITa, Mpi spesesm TRopRsi,
wosoro | s { PO | sopmx | mmmax | Bex otxo- | mogt AL
nmama e mopoa | amaxos | zosIPRC 3 7 14 28 90
3% 1 20 | 1w N - 500 | 03 | 15 | 42 | 90 | 126
350 35 | 1385 1 - 480 | 10 | 55 | 115 | 143 | 192
T N T - R 610 | - | 06 | 38 | 70 | 142
550 30 - 1280 - - 590 | 02 20 6,2 92 15,2
00 | 130 - . 570 - 610 | - B 02 | 59 | 93
-, . L O I S -~ || S O 570 - 03 44 6.0 il3
7330 210 - T 890 5201 - | 01 | 09 | 67 | 180
S e ) - . b - | 830 520 - 0,1 0.5 4.0 17,6
_ 1570 _1'r N RN TR SN S FUNC I . . O I X+ 14 3.6 6,4 76
390 | 3% | - | - ] - - 433 83 10,8 12.5 142 15,0




Taomumy 4.2

Peoyim TaThl HOCISAOBAHI 110 PaIpato ke GeoiieMeTIi. TRERISIOIIX COCTABOB C A0/ THHTEI1EM i3 TOPEIHIX, OOV
DRAXTHLIX OTBAIIOB

3
Prcxo;i KOMIIOHSHTOR, Ki M
1 .

" Tipenenst apoHHoct# #a qEoocHo: ckatue, MIIa

__ Bpens Teepnestig, CyT.

;, Heperms: | ToIormmibe 10w I Gropormmg Dosa 3 7 14 78
| Taso 301 AT T[T T oa 038 30 6.8
. .550 1310 _68 610 02 21 6,0 95
250 1500 _. 3 630_ | 0,1 o1 | 25 39
L A00 . 1350 4 e | 01 1 0.1 35 54
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[MpuroToBneHue Taknx cMeceil BO3MOXKHO Ha CyIIECTBYIOLIEM 000 -
pynoBaHUM KOMIUIeKca ynpouHeHHoH 3axnmanku (Ky3-120) maxter "Kokco-
Bas" [26].

I'paduxkn Habopa MPOYHOCTH OECIEMEHTHBIX COCTABOB JITHIX TBEP
JCIOINX cMecell IpuBeieHbl Ha pucyHKax 41 u 4 2. B xauecTBe BSXKYIIETO
HCIIOJIB30BAJICS HU(EIMHOBBIH IIIaM - OTXOJABI TJIMHO3EMHOTO IPON3BOJICTBA
AYHHCKOTO TMIMHO3eMHOTO KoMOuHaTa. lllnaM mpencraBmsier coboii mecok ¢
KPYIIHOCTBIO 2-2.5 MM, COCTOSILINM Ha 80-85?'0 u3 JIBY XKaJIbLINEBOTO CUJIMKa-
ra, KOTOpblid B 3HAYUTCIILHOW CTENEHU IuApaTupoBaH JlIl aKkTUBalLUU HU-
(henMMHOBBIX HUIAKOB B COCTAaB BSDKYIIETO BBOAMUTCS ()TOPOTMEHC (OTXOIBI
npou3BoAcTBa (HJI-0PHCrOro--IAOMHHHUS\ ------ =--------
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Puc 41 TI'padux Habopa mpodHOE I'M IM:BIX CMECeil Ka OCHOBE
HUG enbHOBOIO 1uIaMa ('.aJo JHUT Ub - TOWJIM BHb.€ IIJIAKK)
1 - audemunoBbu enam 500 Kr/M, mwtaku 750 ko/m®, ¢d1oporurc 65 Kr/M>
2 - HudennHoBbIM 1IIaM 500 Kkr/M°, nmaxu 600 kr/m", droporumnc 130 kr/m*
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Puc 4 2 I'paduk HaGopa MPOYHOCTH U THIX CMECEH Ha OCHOBE
HU( EMHOBOTO HIJIaMa (3a[OJHUTENb - TOPETbHUK)
1 - HudemuoBBIN mUTaM 450 Kr/m3, ropesrbHuK 1410 kr/m , pToporumnc 28 /M3
2 - audemmHoBbId mutaM 550 kr/mM3, ropenbauk 1310 kr/M3, GpTopormiic 68 kr/m®

5. ICTIOJIb30BAHUE HAXTHBIX ITOPO IJIA
I'MAPO 3AKJIAIKU BBIPABOTAHHOI'O ITPOCTPAHCTBA

I'panynomeTtpuueckuii coctaB (B %) MIAXTHBIX MOPOJI, MPEJCTABIICH -
HBIA B Tabn 5 1, mOKa3pIBaeT, YTO JAJS [IPUTOTOBJICHUS 3aKIaJ0YHBIX VIare-
pHajoB, OTBEYAIONIMX TPEOOBAHHMAM, MPEABSIBISIEMBIM K MaTepHanam s
ragpo3akiaiky [27], HeoOxoaumo apoosieHre mopos 1o kiacca 0-60 Mm
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Tabmma3 1
I'panynoMeTpuueckuil cOCTaB IAXTHBIX IOPOA, %o
Krace, MM TTopompl, BeI1aBaeMbIe [lopoas! oT IpoBeaeHUs
13 IAXThI HOPOJHHUX BEIPAOOTOK

6osee 60 SO 55
2"-60 18 14
12-25 14 12

6-12 9,2 8,8
3-6 5.4 6

1-3 2 2A
0-1 14 1

PesynbraTel mccnenoBaHnil (DU3MKO-MEXaHHYECKUX CBOICTB 3aKia-
JNOYHBIX MaTepHalioB M3 HIAXTHBIX IOPOJ, IMOJydYaeMbIX NMPH MpPOBEACHUN
nepeaHux o iro Toi utenp'rx BEIpabOTOK, MpeacTaBient-reie B rabi 5 2. mo-
kanpiBaroT, 4To mo tBOHM cBoiictBaM 3aknmaiouHbie MaTepHaibl BIOJHE MO -
WIT OBITh WCIIOJB30BAHBI I THAPABIMYECKONW 3aKIa<IKi BEIPaOOTAHHOIO
lraxnpadcTH,| 1 0 TBeUarOT rpeboBaHusY cTaHAap | a npeanpusitust [25]

Hccne roBaHUS KOMIIPECCHOHHBIX CBOMCTB 3aK/Ia JOYHBIX MAaTePHAIOB
W3 MAXTHBIX MOPOJ MoKa3amn (puc S51), 94To ycanka UX MEHbIIE, 4eM V Ma-
TepUasoB U3 APOOJICHBIX KOPEHHBIX MOpPoj Ky3HEuko# CBHTHI U BIIOJHE
BO3MOJXKHO [(pUMEHEHHE 3aKIaJ0YHBIX MATCPUANIOB U3 IMIAXTHBIX MOPOJ IS
pacKoHCepBalUH 3amacoB VIS B MpeI0XpaHUTEIBHBIX HEIHMKAX 0 00beK-
Tamu 2 u 3 ka' yropwuii [26]

3aKIajoYHble MaTepHaIbl U3 MIAXTHBIX IMOPOJ MOXHO HPHUTOTABIIH-
BaB 4a V.-ke WWUKXTBVR mix 1poOu,rTeHO-COP-UPOHT , -BIX YOMII-TEKCAX C T-
Jared mop 1 HA XIOBQpxiJocis, mn’c Ha. MOI3eMHBIX THAP» " .HKIAIOYHBIX
kominiekcax | T'3K 6e3 BeIaun Ha TMOBEpXHOCTh TeXHOJOTHUECKAs CXema
MOJ3eMHOTO THPO3aKIaJOYHETO KOMIIEKCA /IS YCJIOBHH IIAXTHI
'KokcoBas" mpezct lajeH i Ha puc 5 2

B cpeatnem exec\ ¢ 34HO K3 MmIaXThl BblaeTcsi Ha noBepxHocts 80-100
B<t" onoB mopo eI, T ¢ 7( 0-900 T Mcxons m3 TOro i poM3BOIUTENHEHOCT b
MO/I3EMHOT0 TUApO3akia, louHol o KoMIUIeKkca AoJpkHa coctaB TATh 10 100
THIC M° B 1O
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Tabmna3 2

Ddusnko-MexaHnYeCKHe CBOICTBa 3aKJIAIOYHOTO MaTCpHraJia N3 HIaXTHBIX
nopoj

e = ma o m e S w ———— s e e —m

E Jannanouusiil MaTepuan |
3 LAXTHBY Oopos |

PrinKo-Mexanndeckue croiiciaa

‘HaceiHat obuewnan vacea, £ ow - (a4
Hampisnan ofibemras wacce, ¥ OF 14151 i
COIEPMAHUE YOPIOUNX, L _3s J
| payIoMeTPHYCCKIG CocTan. “o ) ]
40 &0 i 16,4 !
2090 i 284 B
10-20 -

T 513 v 141 :
I35 83 B

I R 3o

B S S
Yeuima B (A} 8 % nipw gannenvy (P), MITa ' L L E
T pe 151 i
A T = T
BT . S

* P10 ' 22 '
P=12 ! 21 j

Kovtmfke nowvken obecrieunB *Tb uTXJIa e MIBIM MaTepUaIOM OYHCT-
,rie paJlo'sn pu HtuM uke yram ,mea "'ur-eeap "7 M "*e*UMp»if hi
[O/3EMHOTO Ts1p0o3abia iounao ICOMIUCK” (T'TI 3K) uus"Be cBY ipeo!-
My paboTs! maxrsl LlTaT pabounx, cocmaxuBatomud 1 TT'3K 3x0 muT B mat y
idcTha i uapouaxamxku mraxXst
IMpu Be160ope MmccTopacmono-kerus [ 1I'3K yunTsiBamcs cii gy romue
(haxropsl
H<LiH4ue cvnecTBVjouiHX 2( oHbIX BeIpaOc/ TOK .1 MUHUMAJIbHBIN I0bEM pa-
OOT JI.III KX BOCCTAHOBJICHHS M T10 LIEPXK. LIS
MHHHMMa’TbHOE PACCTOSIHHUE ,1ITS JIOCTAHKHU HOPO/IBI C ITOr0 TOBU TEJIBHBIX
vgacT Koa
- BO3MOXHOCTb 0OOecueue I THsl He3aBUCHMbIM ITPOBETPUBAHUEM
MHUHHMMAJIbHOE PACCTOSIHUE MOJAUH 3aKJIaIKH Ha BEIEMOYHBIC YH4aCTKU
- MUHHMAJBHOE PAacCTOSHUE I TOIKIF0OYSHUS TOKOTIPHEMHIKOB 000py 10
panus 1IT3K
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Puc 51 KommpeccopHble XxapaKTepyC THKH 3aKJIaJJOUYHBIX MaTepHUaIOB

1 nopozbl Ky3HELKOM CBUTHI,
2 - ipoc 1eHbIe MIaXTHBIE TIOPOIIBI OT MPOBEACHIS TIOPOTHBIX

BBIPa0OTOK,
3 - MeIKOAPOQIEHbIE TOPETHHUKH,
b V4
T ~.
i
! 1
.;i K * / E’T\_'
— om— i
- e i
- ———
~ -\‘-"""-—-..__\\-*:M‘-—. H
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r
i 1In-~N JaMOa**«*d
Puc 52 Texunonorunueckas cxem’rbaaeMHOro raapo3akiaioqHOTO
KOMITIEKCA

1 - xpyroBoii onpokwuz, 2 - NEMHOW TOJNKaTelNb, 3, 4 - muTateny, S -
JICHTOYHBIN TIpUBOJ, 6 - IpodmiKa, 7 - mopoanuii OyHkep, 8 - Teuka, 9-3a-
Kiagounblil OyHkep, 10 - cmecutenbHast kamepa, 11 - BogoBox, 12 - 3akna-
JIOYHBIH TpyOOTPOBOA



Hcxong 3 aHanmM3a JaHHBIX (GaKTOPOB, HanboJiee paoHaIbHO O -
penemuts Mectopacnonoxenue [1I'3K B paiioHe BToporo BcrioMorareiasHOTo
cTBOJIa KBepuuiar Nel ¢ 3akpyrieHMsAMH Ha INIaBHBIN KBepLIJar rop. +65 m
(jme 52)

CocTaB BbIpabOTOK M 000pY JOBaHMS KOMIIJIEKCA MPEJCTABICH B
Ti0153

Tabmma 5 3
BripaSotku # ofopyioranwe [TT 3K

HanmMeHoBaEne REIPAGOTAK ‘ ¥ CTansaTHEBMOR }
e ofapy IonaHne 4
_hAMepa OIPORILINBATEIR OK-3.31:10 4
" .opognnl GyuKep [Mprrarens ITh.1-3 1_
SAMELaTOTRATEAEH Tomkarens TilN-8-3 1
bommciepuniyined _ Kompellep 118002 |
Sumd yKIoHE Hacoc 1B-10/20 _i
hamepaapoduerws  _ _ _ fpefwma@CMI-75
Juciatoypbis Bvekep Twaen TICIA2wry i
Suregomdiexar | flemnosomimicras ]

Iopoma oT mpoBeAcHUs BBIPAOOTOK MO MOPOJE AOCTABILICTCS -MEK-
TOOBO3aMH B BaroHeTkaxX Y BI'-3,3 B kaMepy ompokuipIBaTe sl ¥ MOMa aeT B
"opomauun Oynkep Mu "'nokepa, uepe3 nuratesb [1KJI-8 neHTOUHBIM KOH-*4-
fepom 1JI-80-M. mopoza, Kak MCXOJHBIA MaTepuall, mojaetcs B Kamep\
tpor» 'f nmst 1 TpoomjKv "™UJI- © JIpo6me {ast mopoma Kpvrmocrbtn O-ft" mm *
VHX p\e-4st U -, mumagraaoM ' mar e | ir« u<'clm-' wam 3n98Bbs Ha cn Jau\
3aKJIaJIOYHBIX MAT *-PHUAJIOB OT OYUCTHBIX Y4aCTKOB 1«K Tas0”\chln MaTepHan B
c«ecutcubHOM Ka.MQ3e BhimyckaeTcs U3 3aKiIaIouHOTO OyHKEpa, CMEIIUBACT-
1 C BOJIOH M TIO !IXIal0YHOMY TpyOOIIPOBOIT MOCTyIaeT B BrIpaboTalimmoe
(GOoCTpaHCTBO OYHMCTHBIX 3200€B YUUTHIBAsS MPUMEHSIEMBIE Ha IIAXTe
Koxkcosas" cuctemsl odabenku mmactos (HCI 3, TIT CI'3. JICT'3), otpabo->
aHHas TeXHOJIOTHYECKas BOJA 4epe3 JApPEHaKHbIe MeYU M JIPEHaXHYI0 CHC-
reMy 99acTKa OTBOAHTCSA B BOJOCOOpHUKH rop -13? M, omama ewidacmes H3
[IOBEPXHOCTH B OTCTOMHUKH .
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6. YTWIN3ALIUA OTXOA0OB OBOI'ALIIEHUS

INo cBOMM (pH3MKO-XMMHYIECKUM CBOMC TBAM HAMOOJIbIIIEE KOJTHIECTBO
OTXOJIOB YTIe00OrallleH!sI MOKET ObITh MCTIOJIE30BAHO B Ka4eCTBE ChHIPhsI B
MIPOM3BO/IC TBE CTPOUTEIILHBIX MaTepPHUAIIOB (TIOPHC ThIE 3AIIOMHUTENN IS JIer-
KX OErOHOB KUPIWY U Jp )

Pa3paboTaHkl ¥ IPOIILIH OIBITHO-IPOMBIIUICHHBIC UCTIBITAHHS TeX-
HOJIOTHH TIOTYYCHMS IMTHHSHOrO KHPIHYA M3 OTXONOB T'PaBHUTAIMOHHOTO
oboraiieHusi METOJIOM IUIACTHIECKOrO (hOPMOBAHHS MITH TIOTYCYXOro Irpec-
coBanwus [27] [Ipudaem, MeTO | TIOIYCYXOTO TIPECCOBAHUS TIeec 000pa3eH Mpr
coJiepaHuK opranuyeckoro yriepona mexee 10%, a miactuueckoro rbop-
MOBAHUS IIPU COZEP)KaHUM OpraHuueckoro yriepoga mesee 15-18% [lns
TIPOSIBJICHUS TUTaC THUECKUX CBOMCTB OO oboramieHns Tpedyertcst H3MelTb-
YyeHre ux 10 KpymHoctd 1-0.5 Mm. DToii oneparyeit u OTIHYaroTe st PEAIo-
JKCHHBIC TCXHOJIOT'MYECKHUE CXEMBI OT TPAAUIIMOHHBIX TEXHOJIOTHI TI0 ry4de-
MU KUpriaia m3 O6BI‘-IHOFO T THHUCTOI'O CBhIPbs

B 1986 r npu 1IO® "AbmmneBckas" ObLI ITYTICH B 9KCIUTyaTallUIO
LeX 10 MBrOTOBJICHHIO KHMPINYa U3 OTXO TOB YT 1eo0oraiieHust METoIoM To-
nmycyxoro npeccoBanus [lomyueHHBIH KUY OTIUYAJICS BBICOKOH MPOYHO-
ctet0 (Mapku 125-150) 1 MOpo30yC TOIHYMBOCTHIO [2/]

Bonuioii wHTEpeC MpeACraBIIsAer WCTIONE30BAHHUE O0XKHra KUILIIIETO
("doHTaHUpYIOMIETO") CIIOS BOJBHBIX YHOCOB MIIH OTXOJIOB YTIICOOOTAIIICHHS
C MOJyYeHHEM MaTepraia B BUIE MOPHUCTOTO MECKA C Pa3MepOM JacTHIl 5
MM. OcOOEHHO MEepCIIeKTHBEH 3TOT CII0co0 s epepaboTKU (PIOTOOTXOI0B
U TIOPOJI TPABUTAIMH, TPOIYKTEI TepMOOOPaOOTKH KOTOPBIX BCIYUIHBAIOTCS
nipu ' emniepatypsix MeHee 1000 °C [oaTomy HawmboJIBIIIEE PacPOC TPAaHSHUE
JI0.CHUII-IIT 1JI0bepaliMOHHBM CTIOC00 T< Tyde st 2 pucT'X 3aro” . TIITeH,
IpU KIIOTOM TH OK , a30B (BOr3yXa sl MPOXYKTOB CTOPaHHMs) HANpaBlIeH
MEPIICHANKYJISIPHO JIBIDKCHHIO IUXTHI, (EICTABIISIONIEH co00i rpaHyIbl 3
YII€0TX010B. [T0oJTydeHHBIN TAKKUM CTIOCO00M MOPHCTHIM 3aIOTHUTE b HA3bI-
BaroT arsionioputoM. Mucmuryramu BHUHctpom n UT'N pazpaborana Tex-
HOJIOTMUeCcKast cXeMa TMOJIyUYeHHs arjlonopuTa U3 OTXOJI0B YriIeoOoramieHus
[30) Cxema BKTIOHAET B ce0s eIe AYIONIUEC OCHOBHBIC CTAJMU MOATOTOBKA
MIMXTBL 1-paHyasims, araoMepanus, APOOJICHHE CTIEKa, ero OXJIAXJICHHUE,
coptupoBka. OTXO/BI YriIeoOOoralieHus Ha CTaIIU ITOTOTOBKY [THXTHI PO-
Osttest 1o wacvir Mesee 2,5 M [locite armomeparmu 00pas3yercst CIIeKIITHIC ST
MOPUCTHIA MaTepraj, JPOOIEHHEM KOTOPOTO IMOTYyYaroT arjONOPHUTOBBIA
eOeHb B BHIC TOTOBOH MPOJIYKIHH, KOTOPBI MOXKET UCTIONTE30BATECS B Ka-
YecTBE 3ATIONHATEIIS TPH MPOBBOJCTBE JKAPOCTOMKHX HITH KHUCIIOTOC TOMKHX
0OeTOHOB
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7. 3BAK/IIOYEHUE

AHanmu3 OTEYECTBEHHOTO W 3apyOeKHOTO OIbITA HCIIOJB30BAHUS
TBEPABIX OTXOMOB YIIeNOOBIMH MOKAa3bBACT, YTO UCTIONE30BAHHUE IAXTHBIX
MOPOJ B KauecTBe 3aKIaJ0YHBIX MAaTepHaloB BO3MOXKHO C TPUMEHEHHEM
Pa3nUYHBIX BUAOB IPAHCIIOPTA B BBHIPAOOTAHHOE MPOCTPAHCTBO OYKCTHBIX
3a00€B W TOTallaeMble BHIPAOOTKH THAPABINYECKOrO, ITHEBMATHYECKOTO,
CaMOTEYHOr 0, MEXaHUIECKOT'O

B IpokormbeBckoM paiione Ky3z6acca 00beM TIOpOJI, TTPHTOUTBIX IS
3aKJIANKH BBIPA0OOTAHHOTO TPOCTPaHCTBA cOCTABIIOT &30-1000 Thic TB o
B moramaeMpx BBIpa0OTKax MIaXTHBIE MOPOABI MOTYT OCTABIISTECS KakK C
npobnenueM ux (kominieke "Tutan-1"), Tak 1 6e3 npoOiieHns (CKpenepoMm,
METIIEeBHBIMI MallliHAMY, OyHKEPHBIMH Noe3daMu). B BeIpaboTaHHOM
MPOCTPAHCTBE OYHCTHBIX 3a00EB MIAXTHBIC MOPOIBI MOTYT KCTIONE30BATHC S
JUTS 3aKJIaJIKK ¢ TIPUMEHEHHEM DPa3JIMYHOTO Habopa 000pyAOBaHHS Kak C
NpeBapUTEIILHBIM Jpo0JicHueM (koMruieke "Turan-1") rak v 0e3 apodieHust
(xoHBeiiep, BaroHe! K1 ¢ JIOHHOW pa3rpy3Koii)

OO0beMbl BBIXOJA APYTHX OTXOAOB YIIIEOOBIMU U NEPepadOTKH yriis
(oorarieHus, COKUraHus yIiis, TOpEIbHUKH MAXTHBIX OTBAJIOB) J10CTATOYHO
BEJIMKH, a UX (DU3UKO-MEXaHHYCCKUE CBOWCTBS OTBEYAIOT TPEOOBAHMSM,
MpeABSBIIsEMbIM K 3aKIaJI0YHBIM MaTepyUaiaM, 1 MOI'yT OBbITh HCTIOJIE30BaHBbI
B Ka9ec TBE KOMITOHCHTOB 0eC IEMEHTHBIX JINTHIX TBEPICIOMINX CMeC Cil.

Pa3paboTtanHble B 1a00OPATOPHBIX YCJIOBHSX COCTABBI OECIEMEHTHBIX
TBEPICIONINX CMecell PEeKOMEHIOBAHBI K IPAKTUYeCKOMy IPHMEHCHHIO B
IIAX THHIX YCIIOBHSIX.

Pa3paboTaHHbIil TeXHMYECKHI TIPOSKT MOJI3EMHOTO "SIpoaakIiaoy-
HOT'0 KoMIIIekca A<.s ycTmui msXxm "KokcoBas" mpeccs! €'pTa JIeT npuro-
TOBJICHHE 3aKJIAJIOYHBIX MATCPHAIOB M3 TAXTHBIX MOPOJI S MONAYy WX THI-
poTtparcopToM B BeIpaCIOTAHHOE TPOCTPAHCTBO OYHCTHBIX 3a00eB. OOOpy-
JIOBaHHE TI0/3EMHOr0 THAPO3aKIAJOTHOTO KOMILIEKC A CepUHHOE



-53-8. CIIUCOK
NCIIOJIb30BAHHBIX HCTOYHHUKOB

PasButie Mago00TXOAHON TEXHOIOMUH TIPH MOI3eMHOM 100bME YIS, -
M..LIHUB Uyroms, Bemm. 1,1986. - 36¢.

[TnannpoBaHue KCTIONE30BaHuUs [TOIYTHBIX MPOAYKTOB yIIEA0ObIYH. -
M., IHWUDWyromns, BeimL 12, 1987. - 48 c.

HoBoctu 3apy6exHoil yronbHoi npoM biieHHocTy. - M, [THUOU
yrods, BoiI 4,1980. - 36¢.

Mouxog B C., Bponmteitn B B. OmbIT nemosis3 0BaHus OTXOJI0B TOOBI
9 1 000raleHus YIisl B IOPOKHOM M THAPOTEXHAYEC KOM CTPOUTEITh
ctBe. O030opHas nHpopmarms "OboraiieHe U OpUKETHPOBAHKE YIS’
- M., IHUDUyromnb, 1988. - Ne5. - 24 c.

Jyoposckuit EM TlopoHee X035HCTBO YTONBHBIX IIAaXT 33 PyOSKOM.
C6. "loObmMa yriis nomeMubM criocodom". - M., [THUDWyrons, 1985.
-No5 -56¢.

6 Tlontapcku /I OmnbIT mpuMeHeHHs 3aKIaIKi BHIPAOOTAHHOTO MPOCTPaH-

10

n

CTBa B KAMEHHOYTOJIbHOM mpoMbmiuienHocd [THP - Timokayd, 1986
J61Q

KOctP Wecnons3oBanue nopobl U3 3a00€B BEIEMOYHBIX IITPEKOB, PO
XOJUMBIX C OTCTaBaHUEM OT JIABbI, HA y4ac TKE COMpPDKEHMUS J1aBa-
mripek. - [okayd, 1979. - Ne 24. - C. 30-33.

Aiinxaiizep M. MexaHn3upoBaHHOE BO3BEICHUE OKOJIOLITPEKOBBIX 10
Jioc Ha 1maxTax Benvkooputanum. - [rokayd, Xa 18,1977.-C. 16-17.
[ropman @. CoBeprieHCTBOBaHHE TeXHUKHU M TEXHOJIOTHUH HA KOHIIE
BBIX Y4acTKaXx JIaBbl B KAMEHHOYIOIBHON IPOMBIIUIEHHOCTH Benuko-
Oput-"Hum. - ['mokayd, 1980. - Ne 23 - C 23-33.

Vfaypep A, 3ump @  ""'aMTT HHpPOpPAHHUE MYCTOT BHIPAOOTAHHOTO PO
CTpPaHCTBA MENKCTIEPHMC THIMH OTXJIIAMH O0OTaTUTENBHBIX: (har’ ux u
TOIUTMBHBIX 3JIeKTpOCTaHimii - 'miokayd, 1989 -.N° 3/4. - C. 32-37
I'op6aues /I. T OcHOBHBIC TEXHHYECKHUE PEIICHI TI0 OCTABIICHHIO TI0
pombl B miaxte. - "Yrous", 19<IO. - 4° 8. - C. 21-23.

12. Tapacenko B.B. OcHOBHBIC HalpaBJICHUs PEIICHUS MPOOJIEMbI OCTaB-

JIeHus1 Iopo1 B maxTtax JloHbacca, - "Yronp Ykpaunsr", 1984. - >* 4, -
C. 57

13 Makapesuu 10.C., byxen H.K., Uynpanos B.H. Bo3senenue OyTo-

14,

15.

BBIX 10J1oc ¢ momonisio kominiekca IIBK - "VYroaw", 1983 - Ne 7. - C.
19-21.

CamoxaioB 1O.C. OmbIT OcTaBiIeHusI MOPOJIBI B IIaXTe MPH MPOBEJIE
HHM TOPHBIX BBIPAOOTOK. - "Yromp", 1988. - Nel. - C. 36-38

UBanos FO.M. TexHuueckue penieHus mo OC TaBJICHUIO TIOPOIIBI B IIIax
Te. - "Yrons Ykpaunsr", 1985. - Ne 12. - C. 3942.



16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

21.
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Kanyctun B.A., Mankos ["M., Cunensurkos C.I'. Pazmenienue nopo
Jla B morariaemMbie BeIpaOoTky 1maxt CO. "MajtooTx01HOE MPOM3BOJICT
BO B yTrOJbHOM NpombiuienHoc ', - Tlepms, 1984. - C. 51-58.
Ipopouenko B.W., ®egocernxko H A. Opunnnnkos B.T OcTtaBnenue no
POJIbI B IIAXTE - BAKHEHIAs HAPOIOXO3SIMCTBEHHAs 3a1a4a - "YToJb
VYkpaunsl", 1989. - Ne 6,. - C. 9-11.

Uy6enko [1.®., Tlerenko WN.B., Lop b.C. Dxonomuueckas s hexvs
HOCTb OCTABJICHUS ITOPOIBI B IaxTax. - "Yronb Ykpaunsl", 1989. - Ne 1.
-C 18-20.

Tloxnan I'.T". u np. Mcnonb3oBaHKe MaxTHON MOPOABI AJI 3aKIaIKU
BBIPa0OTAHHOTO TIPOCTPAHCTBA 10 3aC TPOCHHBIMH TeppuToprsiMu Ka
paranmuHCKoTo OacceiiHa, - M3pecnst BysoB, I'opHblit sxypHai, 1988. -
Ne 4.- C. 4043.

J>nenxo NL.U., ®enopos B.I1, Macnsies I'.B. AHaimB KOHKypCHBIX Ha
YYHO-TEXHIYECKUX PEIICHUH 10 pa3MeIeHHIO TIOPOIbI B BBIPaOOTaH
HOM TIpOocTpaHcTBe Ha maxte "MunycuHckas'". - "Yronp YKpauHsl',
19S9.-Ne3.-C. 6-9

Hesonun KB., Illapnanos AH, Kykmes I'.H, beroycos 1. A Uc
TMOJIB30BAHHUE IAXTHBIX TIOPOJI M OTXOI0B YIIe00OoraeHus Ha I1axrax
Kroena "Komrutekc HOe HCTIONE30BaHUE MUHEPATHHOTO CHIphs'”, 19809. -
Ne 3. - C 20-25.

Kocrpomun A. A OnbIT 3aKJIaJK1 TOPHBIX BEIPAOOTOK Ha mmaxTtax [lon
MOCKOBHOTO Oacceiina. - "Yrous", 1988. - Ne 3. - C. 26-28.
®denoperko A. ., Diicmor C.H., Ymakos B.C., [lepc ek MBI HCTIONb
30BaHMS IyCTOM MOPOJIbI B maxTe.// KoMITTeKc Hoe HCTIONE30BaHue MU
HepaltbHOr O ChIpbsL. | 990. - No 4. - C. 34-37

Pa3paboTats 1 BHEAPHUTH COBEPIICHHBIE CXEMBI U CPENCTBA aBBTOMATH-
CHIIIH TEXHOJIOTHUECKUX KOMIUIEKCOB MOBEPXHOCTH IISXT, €X3CCIOTH-
BAIOIINX CHIDKEHUE TPYAOEMKOCTH PadoT 51 2 pasa 1Mo CpaBHEHHIO C
1970 \,i OmeT KysHUY U, nayuu, pyk. Muxaiimos ILT., Ne I'P
72043351, apx. Ne 3577, 1973, c¢. 100, 6Gubnuorp., c. 87. (19 HazB.), pu
CyHKOB 14, mpunox. 2/

CrangapTsl npennpustus. Matepualibl 3akJIaI04HbIE IS THAPaBINYe
ckoii 3aknaaku. Texumgeckue pedboanus. CTII 0160648.002-90. -
Ipoxormbesck, 1990. - §c.

Poamonos A.E, Kuproxun 1O.E., CerocresiHoB B B. Pazpabotka kpy
THIX IDTACTOB C 3aKiaakoi B [IpokonbeBc koM patione Kyzdacca, - HoBo
Ky3HerK, 1994 - 128 c,

Bensie A. A u ip. [lepcnieKTHBEI HCITONIL30BaHUS PeCypcocOeperaro
X TEXHOJIOTHHA B YTOJBHOU NpombinuieHHOC M. - [THUD Uyromns,
1987.-Ne 6.-50c.
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BukTop BacuibeBnu
CeBoCTbsIHOB AHATOMH
Edpemosuu Pomonos
Buxtop Hukonaesuu OpsiHoB
Banepwuii Anexcanaposuy [llnmopun
Anexkcannp Buktoposuy CeBOCThSIHOB

YTIIM3 AL OTXOAO0B JOBbIUN U ITEPEPABOTKHU VI'JIA

VuebHoe nocobue

HanedyaTano B THMHOM COOTBETCTBHH C HTMMOPCXUM OPpUTHHAJIOM
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PETHOHA/IBHHE $H3HKO-TEOIPAYHYECKHE

Vi

EMMHYLI
Moanuua W wpoerch
R v

Te——— 0G76CTeH  (pasHHELX
QCHANELHLIX kb FOpHBIX)
BpoRUHEYA

A .ApkTHyeckre 0cTpoBa

12

1. Boctouno-EBpomnetickast 0071 apKTHIECKUX Iy CTHIHb.
IIposuminn: 13emit @panma Mocuda. 2.CesepoJI-1oBo~-
3eMenbcekas. I1. Cubupckas 0071. apKTHYECKH X Y CTHIHD.
3.CeBeposemeinnckas. 4. Hosocubupckas. ul.J{amsue”
BOCTOYHAS 00JI. apKTHYECKHUX IMyCThIHB. 5.Bpanrems”
ekas. 1Y.Boctouno-EBpomneiickas cybapkruyeckas 001.
6.10xBo-HoBo3eMenbckas ]

b.dennockanays

V.Cesepo-Kousbckast 061, TyHApHI U ilecoTyHApHL. 7 .Ce—
Bepo-Koumbckas. ¥V 1.Komscko-Kapensckas necHast 001.
8.3anamHo-Konbckaa. 9.Boctcuno-Kombckas. £b.Kat
pebCKas.

B.Pycckas paBHuHa

VII.Tumancko-bp meimeseMennsckas 00JI. TYHIPHEI U JIECO-
2YB/I£61. 11.Kannackas. 12. Tumancko-Kantinckasl™ 13.
Marnosemenbckas-bo mpmesemenbckas. Y [1LJIecnast 00,
Pycckoii paBuunbl. 14.Ileuepckas. 15. Tumanckas. ~16,
IMunero-Mesenckas. 17.Mesencko-J/Isauckas. 18.Ce-
BepHble Y Baibl. 18.0OHexcko-JIBuHcKas. 20.3anaqHo-
[Mpumopckas. 21.Ilpubantuiickas. 22.Bannalickas. 23.
Cesepo-benopycckas. 24.Cmonencko-MockoBckas. 25.
Bep xaueBomkckas. 26.Memepckas. 27.Bemnyxcko-YH~
skuHckas. 28.Bsarcko-Kamckas. 29.Ydumcko -CrlnBKH-
ckast. 30./lnenposcko-/lecaunckas. 31.Ilonecckas. 32.
IMpuoxckas. 33.CeBepo-IlpuBomkckas. 1X.JlecoctenmHas
00.1. Pycckoii paBannbl. 34.3bnaaHo-Y kpanHckasn" .~3BIC
JuectpoBcro-/IHenpoBckas. 36.J1 eBobepexno-J{HenpoBc-
kast. 3T.Cpe nuepycckast. 36.Oxcko -Jlorckas. 33 Ilpu-
Bospkckad. 40.Kune s cko -Kamckas. 41.byry ibMUHCKO -
Bbene6eenckas. X.CrenHast 061 Pycckoif paBHUHEL 42.
Momnpascko-lOxHo-Ykpaunckas. 43.JJonenxo-/nenpos-
ckas. 44.Ilpuuepromopckas. 45 Ilpuazosckas.46.Jo -
Herkas. 47. Jlonenko-J{oHckas. 48. Xomep-Menseumkas, 4
9.10xuno0-IIpusomkckas .5 O.Camapo-Upmackas .51 .Boi-ro-
VYaennckast.52.00mmii Ceipt.S3.Mnenkckas. 54. Huk -
HeJOHCKAsl.

55.3anagHo-IIpenkaBkasckasd. 56.CpenHenpenkaBKkaackas.
Xl.ITonynycteigHas 001. Pycckoii paBuusbsl. 57.Tepcko—
Kymcxkas. 58.Eropmabikckas. OO.Capuaunckas. 60.Bouro -
Vpaneckas. 61.IIpenypamsckas. XILITycteiaaas 061, Pyc-
ckoii paBHUHBIL. 62.YepHoreMourbckas. 63.Ilpukacnuiic kas.

I.Ypanbckue .ropst

XIILoas pup”rpansckas 0011 b4.IlaiixoBckau. 65.Ko-
JKUMCKO— Y cuHCKas. 66.Bolikapu-CeiHbHHCKas. 67.Ma—
noypanbckast. X1V .IIpunons2an—Ypansckas 001 68.
Banreip-Ilatoxckas. GO.Hapoao-Uteunckas. 70.Xymn-
runcko-Manbsunckad. XY.Ces” [>o-Ypansckas 001 71.
Ileuepcro-IIpenypansckasa. 72.CeBepo-Ypansckas lleH-
mpaimsHast. 73.MBaensckas. XY 1.Cpemaeypansckas 0O0JL
74.CruiBeHcKo-UycoBcKas. 7'>X penHeypanbckas LleH-
TpanbHas. 76.Tarmibckas. X> 11.JOxHO-Ypanbckas o0
77 Beno-Uxkckas. 78 .V pan-lay exas. 279.3unaunpckas.
X5'1. Ypanscko-Myromkapckan 0011 80.MceTckasn.81.
Muacckas. 82.Y pano-Tobomsckas. 83>Ayromwkapckas.

J Kapnatel (yacte Anbnuiicko-Kapmnartckoi
TOPHOW CTPAHBI)

X1X.Kapnatckas 0o61. 84.Boctouno -Kapnatckas. 85.
CpennenyHarickas.

E.KpreiMcko-KaBka3ckasi TopHas cTpaHa

XX.Kpreimckas 06:1. B6.I'opubiit Kpeim. XX 1.061. boub -
moro" KaBkasa.~87.CeBepo-KaBkasckas. 88./larectan-
ckas". 89.3ananHas BeicokoropHas. 90.BoctouHas BbI-
cokoropHas. 91.Cesepo-Uepromopckas. 92. Ko nxuackas
ropHas. D3.Kaxetu-Ilekuncckas. X XI1. O6 a1 Kp ixim” -
ckoii HuaMeHHpcTH. (94). XX Kypunackas” o061 95.
Ipukypunckas. 96.Kypa-Apakcurckas. XX1VY.061. Ja-
goro KaBkaza. 97.A mxapo-Tpuanetrckas. 98.ComxeT-
cko”Myposnarckas. 99JI<apabaxcko -3aHre3ypckas.
XXV I'mpxanckas 061 FOO.Tanpermcko-JIeHkopaHcKas.

K. ApmsaHckoe Haropbe B KomeTmar
(uacty ctpanbl IlepeHea3naTckux Haropu!

XXV1. 06jj.Apjk«HCKoro naropes”. 101. I>xaBaxeTcKO-
Apmsnckas. 102" "Cpenaeapakcunckast. XXYIL.Typkmenp-
Xopacanckas 0611. 103.Konetaarckas.

3.CpenHea3yaTcKkas rOpHas cTpaHa
XXVIUI<azaxctal10-/xyp rapckas o6is. 104.3alicaHckasi.
105.CaypckaaT 106.Tapbarataiickasa. IO7.Bbapasik-Maii-
muckas. OB, Jxyurapckuiit Anatay. K0D.3amaaHo-
Jlxyurapckes. XX1X.Taap-11lanbckas 061 MO. Uy -
Unniickas. IIJJapartayckas. 112.Tanaccko-
Kuprusckas. U3 3anmiickas. 114.Mmiickas. 115.
Hccrik-KymokaP. 116.BuyTtpermeraasimmbckas. XJIX. {
IIpudepranckas o6a. 117.J0ro-3anamaeiii Tsaus-11lans.
118.®epranckas. 119.3epaBmano-Antaickas. 120.
Hyparay-3epaBmanckss. XXXI. Ooiu. IOro-3anagHoro
ITamupo-Amnasg. 121.I'uccapo-IIpenmamupckas. 122.3a-
magHo-TapKIKCKas .

W.I0ro-Boctounsiii Taue-lllane u [Tamup
(gayi ctpansl LleHTpaapbHOa31Ma TC KM X HATOPHI)

XXXIIL KOxuno-Taub-11lanbsckas 06a. 123. MenTpain-
HoTssHbIIaHbCKas. 124. CeipToBas. X XXIII. [Tamupckas
001. 125.CeBepo-Ilamupckas. 126.3amamno-Ilamupckas.
12 7.Boctouno-Ilamupckast.

K.CpenHeaanatc kasg paBHUHHAS CTpaHa

XXX1VY. O61. ceBepHBIX NMyCThIIb. 128.MaHTBIIIAK -
VYemoptekas. 129.Cesepo-IIpuapanrsckas. 130.betnak-
Jamunckas. 131.JOxuo-IIpubanxamickas. 132.}OxHo-
INpnapaneckas. 133. Uyiicko-MyrorkyMmekas. XXXVY. O0m.

FOXIBIX Ty CcTh 1HE. 134.ITpumopcko-KpacnoBoackas. 135.
3aynryackas. 136.1lentpansHo-KbI3pl1KyMCcKas.
137.CeBepo-Kuabiiky Mekas. 138.TamkenTcko-I"omo-
Hoctenckas. 139.Cesepo-I'lpuanbmanbekad. 140.Huo -
MeHHOKapaky Mekas. 141.JOxHo-4<wbI3puiKymckas. 142.
IIpukonermarckas. 143JI<apabwib-bagxeisckas. XXXVY!.
O_65. cyxux cyOTponMKoB. 144.ATpekckasl.

JI.1lerltpampHpiii KazaxcTan

XXXVIIl.Cremnnas o6n. 145.KokyetaBckass. 146.CeBe-po-
Typraiickas. 147.Tenrusckas. 148.Epmentay -ba-
sHayabckasg. XXXVYIIL Ionynycteiaaas 061", 149.}0xHo-
Typraiickas. 150.YnyTtayckas. 151.Capsicy-TeHrusckas.
152 Kembeimracckas. 153 . Yuarmdtayckag. XXXIX.Ilyo-
T b 001 154.CeBepo—IIpubamxamickas.




M.3anagnas Cubupn

XL.TynnpoBas o6i. 155 Amamsckas. 156.TasoBckas.
157 I'simanckas. XL) 1 JlecotynapoBas 061a. 158.Care-
xap ackast. 159JIaaeiM -ITypckas. 100 . HukHe TaaoBCKa s,
161.Huxueenuceiickas. XbIl. JlecHast 061 162.Cocs-
BuHCKO-OO0ckas. 163 .Ilonyiickas. 164.Hampim-Kaspim-
ckas. 165.1lypckas. 166.IIputaaoBckas. 16 7.TazoBcko -
Typyxanckas. 168.Typyxanckas. 169J/ronuMBopcKast.
170. Bbenoropckas. 171.Cudbupckue YBannsl. 172.Bepxue -
taoBckas. 173.Konaunckas. 174 .Cypryrckas. 175.Ara-
HOBCKast. 176.Baxckas. 17 7.To6onbckas. 178Jactoran-
ekast. 179.Ketcko-TriMcKas.

180.ITpuenunceiickasg. 181.Typunckas. 182. To6o-Mimmm -
ckas. 183.}OxHo-aacioranckas. 184.Yyneimo-Enuceii-
ckas. XL I.JIecoctennas 06a. 185.Kypranckas. 186.
Nmumckas. 187.bapabunckas. 188.IIpmnoOckas neBode
pexHas. 189.IIp»obcekas npaBobepexknas. XL 1V .Cren
Hasg 001, 190.Kyctanaiickas. 191.Cenutnnckas. 192.
[Tpu upteimickas. 193.Kynynauuckas.

, H-Cpemuss Cubups

XLV. O6s1. ApkTH4ecKUX MyCThIHb. 194.UemrocKuHCKasl.
X1VY1.I'opuas 061" Estppanra. 195.3amagno-beippanrc-
kast. 196.Cesepo-breippanrckas. 197 IlentpamsHOOBIppaHT-
ckas. XLyn.TyHflp oBaH 06n. 198 ITacuncko-TaiMbIpcKast.
199. Xatanrckasn.200. Hwxkneanabapckas.2O1. Kpsioxu [IpoH-
guesa 1 Yekanosckoro. X1 YIILOGLIecoTyHap HcBBEpHL1X
£B1xo mBcmii.202. Xetckas. 203. Ko Tyiickas.204.Y gxuHCKast .
205.Hmxueonenekckaa. X1. IX. I'ppuasg o0 [Iy*opana”Oo,
3amamHo-IlyTopanckas. 2 07. Bo ¢ To 4 H o-IlyTopancrkas. L
A Habapckas ropHas 00i1. (208). L1. Taexnas o0iL
209.Ecceiickas. 2 F0.Onenexcko-Mapxunckas. 211.
BepxueTronrckas. 2 12.HuxueneHckas. 2 13.3aeHuceickas.
214 Typunckas. 2 15.Bumoiicko -TyHrycckax. 216.Bu-
motickas. 2 17,CynTtapckas. 218.dxyTckas. 219.AMrunc-
Ko-Maiickas. 220.0mekpa0-Annanckas. 22 1.1lentpansHo-
TyHrycckas. 222 Ilpunenckas. 223.bunocunckas. 224.
Amnrapo-JIsackas. Ln.r opHaji 061. E|lucsiickoro xpsxa
(225). 1-11.061. octpoBHoii necoctenu. 226.Kanckast. 2 2
7. Y pkyTcKo-HepcMKoBCKas.

O. AnTae-CasiHcKas TOpHAas cTpaHa

L 1YAnratickas o6, 228 Ilpemanraiickas. 229.Kai-
6unckas. 230. 3anagHo -A ntaiickast. 231.Anyiicko-Yep-
ruHckag. 232. Ilputenenkas. 233.1enT|)amsHoanTaiickas.
234 Yy nermmanckas. 235 .Mapka-Konbsckasg. 236.YKok-
cko-Uyiickaa. Ly’ yanenkp-Camaupckas 061. 237.Ca-
nmanpckast. 238.Kysnenkas. 239JI<ysneriko-A jmatayckas.
240.A6akano-1lopckas. Lyi.Cafl[HCKaH o6m. 241£epx-
HeuyapIMcKas. 2427 unycuHckasa. 243.3anaHo -CastH-
ckast. 244 .MaHcko-AMbuIbcKast. 245.ATynbcko - Y qUHC -
kasa. 246.Boctouno-Casinckas. 247.Bepxueokunckas. LY
[1.TyBunCcKas 0011 248"y p Ty IIHOMHCKO—>'CHHCKASI.
249.Tomxuackas. 250.neaTpanbHO TY BUHCKaA. 251)<a-
axemckas. 252.Tanny-Onbckas. 253.Y6cy-Hypckas.
254.CaHruieHc Kasi.

[L.I opHas ctpana [Ipubaiikanbs u

3abaiikanbs

bVIII. batixaybckast 06s. 255.TTpubaiikanbckas. 256.

Xamap-/labanckas. 257.Myiicko-Y gokanckas. LIX.3a-
Oaiikanbckas 00 258.Cenenrunckas. 259.XwnioKkckas.
20'b.Butumckoe mnockoropse. 2 61.0nex munckuii Cta-
HOBHK. 262.Tyurupo-Onekmunckas. 2B.' 1. Unkoii-OHOH-
ckas. 264.BocTouno-3abaiikansckas. X«X.Cepepo-baii-

Kanbckau 00y 265,CeBepe-baiikanbckas. 266.1Tatom-
ckoe Haropwke. 267. Onexmo-Yapckasa. 268.AngaHckoe
Haropse.

P.Jlaypckag ctpana

1. Xl.bopauHckas 061. (269).

C.CeBepo-BocTounas Cubupnb

LXIL.TynnfoBas o6 270 .S10-Nuurupckas. 271.
Anaseiicko -Konbsimckas. 272J1<onnaxoBckas. 1.XIII.
Penkonecup-mep3notHas 061 2>73. [IpukombIMcKast.

LItiy. Taexuas 061 274.Unaurupcko -Ko biM ckast.
275Anaseiickasg~. ' XYBepxosgsHcKast ropHas 007. 276.
Xapaynaxckas. 277.Opynranckas. 278.1lentpanbHo -
BepxosHCKas. 2 79. IOxnOo-Bepxosuckas. 1,XVY 1.5H0-
Oiimsiko Hekas ropHas 0071, 28 O A Hekast. 281 . bummsax-ckas.
282I' Anprua-D neruHckas. 283.0nMsakonckasd. 284. Hepckas.
LXyn>\OM CKO-4epcKaH ropnast 061 285.
Bepxuecenennsxckas. 286>Aomckas. 287>\omcko-Ce-
neHHsaxckas. 288.Tac-Xas xraxc xas. 289.Uepckasi.
LXyiil.yHHfIHHCKo0-3p4VfflCKafl ropnas 0611. 290.ITono0-
yeueHckas. 291Viy xantacckas. ~ITXiX.FOkarupckast ropHas
0011 292.IIpuomomnonckas. 293.H0xuo -FOkarup ckas. L
XX.Aumwiickas ropras 061. 294.CeBepo -AHl -cKas.
295.10xro-Anroiickas. L.XX1 KoasiMckast ropHas o01I.
296.CeBepo-Kompimckas. 297. BepxueoMmo -onekas.
298.Bepxuexonpimckas. 1. XXIL.FOnomo-Maii-ckast ropHast
0011. 299.10nomckast. 300>\atickas.

TJVMypo-CaxanuHckas cTpaHa

LXXIU.CHXoT3-AnHHCKafl ropras 06:1.” 301.JOxH0-Cu-Xx0 13 -
Ammackas. 302£ocTounHo -Cuxom™ -Anuackas. 303.

ZamagHo -Cuxo m-A muHckas. 304.Camaprunckas. 305.
Cesepo-Cuxom-Amanckas. LXXiy.npHxaHKaflcKafl pas-
muHHas 001, (306). L AXY .Cpemneamypckas paBHUHHAS
001. (307). LAXyiJjiBKHeaMypcKafl rojvo-pasaunnas
001 (308). LXXVn.Oen. Boctpuuo-MauitKypCKIIC rop
(309)*A XY UI.bypeunckas ropaas 061 310.~
Mamoxunrauckas. 311.bampkanscko-SIM-A minckas. 312.
Bypeuncko-Typanckas. L XX 1X.Tykypunrpa-J{»aru/|a-cxas
ropHas 0611 (313). L XXX . Amypo—3eiickas rop-

HOKO TJIO BUHHas 0011, 314.3elicko-bypennckas. 315.
Cpenuesetickas. 316.Mambiackas. 31 7Bepxaeemyp -ckas. L
XXXI .Bep xueseiicko-Y ackas Me” KIpPPHOKOTIO-BUHHAsA 00 JL.
3183eiicko-Y ackast. 319.I'umoiicko-Tokckas.
LXXXn.Caxaimuckas 00601 320.Ceepo-CaxannHc Kasl.
321.3amagao-Caxsnunc lcas. 322. Boctouno-CaxamiHcKas.
323 . Temmb-Iloponatickas. 324.JOxxno-CaxanMHCKas .
V.CeBepo—IIputrxookeanckas cTpaHa

L XXX Tyanposas o6 AHampipcko-Ilemkuackas (325). L
XXX1Y.AMmryaMmp-AHampIpckas rTopHas 061 326.AmMry-3mo-
Yayuckas. 327 . Anagpipckas. L XXXV . UykoTckas ropHas
00u1. (328). 1 XXXVI .Kopskckas ropuas o6 (329 KL
XXXVII.IIpumene xpackas ropHas o0 (330). L XXXVIII.
Marapanckas ropuas o0 (331). 1NIXX1X . JI3KyrmKypcKas
ropHas o061 332.CeBepo-/xyrmkypckas. 333.FOxuo-Ixyr"!
mwkypckasg. XC.Kamuatckas ropaas 061. 334.3ama gHo -Kam-
gatckas. 335.CpemunHas. 330 .MEeHTpaIbHO KaMUaTC Kas.
237.IlpoBuHuus By JKaHUYECKOTO Haropbs. 338.Komaungop-
ckue octpoBa. XC 1 .Kypunbckas ropaas 06:1. 333.Cesepo-
Kypuneckas. 340.Cpe quekypuinbckas. 341.}Oxuo -Kypuin-
ckas. 34 2 .ManokypuibcKasi.
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MEPOMNPHATHA 1O PALMCHANIBHOMY

BOJIOUCTIONBL3OBAHKIO W OXPAHE NPUPOAL™ \

1pompimnemmsie paftonel 4 ropogckus

AnfoMepalay
TwiuTa oKpyMawuefi cpenw ©T TeXMOTEHHOD
2 IrpA3HeHus

| ckynbTHBAUMA BeMens, HAPYWIEHMLIX A0Gb-
P OWeA [OPOMBILE SHHOCTRE? W OPYTHMH TexHO=
[ "HHMMH BOIOeHCTBUA MH

U'xpana W Co3faHue INIeHbIX 304, necoenapKoebsix
HOACDE BOKPYI ropooobs

L enbcroxoanicTpennble Semn

1" 0THRODPOSHOHHLIE MepONPHATHA
lipoTHBOASPNAUMOHHIE MeponpwaTHS

Maoponpuatus mo’ Gopube ¢ aacyxoft npw Helonw-
BIOM 3OMIIeICnHY

lNonesamuTaoe necopessenenve
1 opuba ¢ rpafcGuTRMY

{ cymuTenbHble MenHopauyn

Bubopounoe opouresive {perynapuoe w
nriMaHHOe)

CpocuTenbHbLe MEeTHopauuy

I envopatingt aacoiewHsix NMous u Sopuba
B ODHYHBEIM 3aCONeHueM
IinoTHBOCONOHNOBLIE MenHopauMu

Buecenye MuneparbHbix M OpPraHMYecKx
Y o6peHuii

K eecTkopaHHe KHCABIX Tous
2 KpelieHue NOABMKHEIX Neckos

I srnaMentaima sridaca cxoTa

[lonupifl 2anper ennace wiu crporas pernaMen—
Tound NacTOMUIMLIX MAIPY3IOK

Mondopauis ectecTreHMLIX KOPMOBBLIX YT OAHMN,
Ct 3naHMe XYNbTYPHEX NACTOHEI W OeHOKOCOR

Hgo;oaﬂacmemﬂe TEPpUTOpHH

Cnxpaueﬂne ¥ BOCCTAHOBISHWE J18COPR BAMHOMO
N MpoaCOXPaHHOro, CAHUTAPHO-IMIM'M@HNYEeCKOr 0 w
X TETHYECKOI'O J3HAYeHUA

Cporoe cobnionenne HOPMUPOBAHHEIX BBIGO=
PiriHbIX pyOOK

CiLxpanenne npepecHorc noapocTa ¥ NOBeHINO-
v MOKpOBa HA NECOCEKAX, UCKYCCTBEHHOEe Neco-
BLUCTAHOBIEHYE

Wi reticupunatas nectioro xooAficTsa ¢ aamMeHol
H¥ 'KOMDOAYRTHBHEIX HACAMASHHA BHICOKONPOAYR~
THUHBIMHA

[lpoTusonoxapine MeponpwiTus
BojprBa ¢ spefutensmu neca
OAOXOMAACTE QHHEIe OOLEKT

Ox aHa pex, o3ep, BOAOXPAHWIHIL OT 3arpA3HEHIs
Pecynupopauve ctoka pexXX

CTpouTensCcTEO NPYAOR, BOMDEMOB

3auper MONEBOrC CNAABS NECE N0 PeKaM

Jamuta BGACXPAHWTIMIL OT HHTEHCHBHOIC
BAUTeH N

=5 Oxpana pepxobtlX OONOT KAK ©CTECTBEHHLIX peryns-
TOpROB CTOKA
Pex

HOHH T HTODPHY

OxpaHa H ONTHMHM3ANMA KYPOPTHEIX JT@CCMAPKOBRIX
@ nasEmuadpToB, NApKOBO-APXHTEKTYDHBIX aHcambi1ed

Oxpana axpaTopufi ¥ Wx HpuBpexHofi 30HM OT Npo-
MBIULIEHHOrO, CEeNbCKOXO0AANCTBEHHOT0 % GulTOBOTO
aarpasHenus

3mnTa MoOpckux Geperos H nASMeBOH NOAOCH: OT
paapylleHys W 3aPpRIHenun

CTporoe HOPMHPOBAHHE PEKPOAlMOHHBIN HAlPYaoK
B NpUrOpPOMibLIX ASISKBIX A0OHAX Il B TYPHCTWYECKHX

KoMRASKCax
TeopprTonpui _NUCHEDHOTD MPOMEIUUJEHHOr)

DCBOSHUR
ORTHMAaNBHOE BINCHIBARWE MPOSKTHPYEeMBIX H CO3=
fABAEMLIX XO3RACTBEMHEIX OGBLEKTOB B ©CTOCTBEH-
/=7 HYI0 CTDYKTYPY MpHpoaHOA cpenbl
Mutumuaauud TPAHCTIOPTHEIX ¥ HHBIK TeXHOTE@HHEIX
5 HATPY30K Ha MaJloYCTORMUBLIC NpUPOmHEBIE NaHA-
wad el

MNpenoTepametne TEMLIOBOrO 3arpA3HOHHS MPHPOA-
HOM cpeasl M pasSpyllMTEnLHOro BO3OeficTeuA Ha

MEp3ROTHEIE FAHAMAGTH MATACTPANLHLIX Ta30- Y
HepTenpoaONOB W APYTAX HHKEHEPHHIX COODYXeHWd

] NOBLItNEHHOH O oc

By UM TET CTUXHANE O Q|

MpoTHeecenessie 1 NpoTHpoCGBANbHEIe MepPONDER~
THH

~ MpoTusonapiMuLie MeponNpHATHA

Oxpana x03RCTBEHWLIX W MPHPOOHLIX 0GBLEKTOBR
5\ of ratacTpoduueckux wapoaHenwh

/[A\ AnTuceficMuuecKoe CTPOMTENbLCTBO
2\ NpoTieoHanenrbe MeponpHiTHS

MecToo0uTaNNA QUKHY MEBQTHLIX,
nympawmuxcd p ocoboll oxpane

5 fltwmbu Sasapet
/2 NexGuma MOpCKOTO 2Beps

&) Puibusie nopecTinuma
(=Y Maccostie rHeaopei NTHU
£D Maccossie cxomnenus flepenaTHuIX ITHL

& Murpauvonysie TyTH ARKUX oneHedl

=) Oxpaka OXOTHWELHX YIORMA ¥ CTPOTC periameH-
THPOBAHHBIN TPOMBICEN NYLMOTO 3Bepd

Ocobo oxpasd eMhle TeppuTepiu

.© JanopenHwxil, BuochepHbie 3aNONCAHUKY

AKKAMMATHIALMA H paspeacHue LeHHsx Nopod
pbIG, BTUN % Speped

@ Hpuponiee HaunOHANLIKE NADKE

Puouno-reorpadHyecKEe NPOBHALNM DXAPAK TEPMI0BAHLI KOMILIGKCAMM TPUPONOOX paHHELX
MEHOMNPHATHA, COOTBETCTRYICUMMY BAXHeAHMU MU ONA HUX CROACTBAM NpHPOOHON

Cp ABl W BHRAAM NPRPOACTIONBE3CBAHRA.

MeponpuaTus, uMelmne aHaveHne OnA pcex pernomos CCCIP. Ha kapre cncumannio

He NoKa3aHbLl.



