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PA3PABOTKA TEXHO/IOI'HH ObOIr'ALIIEHHA
S/TIOBHA/IBHbIX BOPATOBbIX P¥/
MECTOPOKAEHHH ITPHKACITHA B 3ATTAZIHOM
KA3AXCTAHE H ITEPCITEKTHBbI

HX ITPOMBILUI/TEHHOI'O OCBOEHHHA

Llarbr obire cBedeHHs 0 6ope H 0O1acTAX ero MpHMEeHEeHHS, O CBOHCTBaX MHHEepa/IoB
/TIOBHABHO-60paToBbIX pya [ IpHKacvs, pe3yabTaTbl MHHEPAalOrHYecKHX H TeXHOAO-
THYECKHX HCCAeAOBaHuH Mpob pyasl Mectopoxaeruri Hraep u Carumora, paspabo-
TaHHbIe BaPHAHTBI CXeM OOOTrallleHHs H 3a4a4H Aa/IbHEeHIIHX Pabor.

Krrouespre croBa: rurcosas misra,
Hoe oboraliierHne, poTOMETPHA.

S/TIOBHa/TbHBIE OOpaThl, MPOMBIBKA, IPaBHTALIHOH-

3 MoBHa/lbHble  HGOopaToBbIE  Me-
CTOPOKAEHWsT TUIICOBOW MI/If-
bl COMSAHBIX KYIo710B [ IpuKacnuiickoro
6opoHocHoro bacceriHa 3araaHoro Ka-
3aXCTaHa YHHKa/IbHbI [0 OCOOEHHOCTAM
reo/IOrMUeCKOro CTPOEHHs, MHHepa/lb-
HOTO COCTaBa U  TEeXHO/IOTHMUECKUX
CBOVICTB pyabl. AHasziornyHble 6opaTo-
Bble MECTOPOKIEHUS B MMpPE He BCTpe-
YaIOTCA U PYabl aHA/IOTMYHOIO KayecTBa
He niepepabatbiBaiorca. OT 60paTOBBIX
pya  MeCTOPOXKAEHWUN  BY/KAaHOT@HHO-
ocagouHoro mpoucxoxaeHus CIIA,
Typuuu ¥ aAp. 1MAEpPOB MUPOBOM A0ObI-
yu 6opaToB 3/moOBHanbHBIe pyabl [1pu-
KaCIusl OT/IMYAlOTMCs 6071ee HU3KKMM Ka-
YeCTBOM: [IOHMXKEHHbIM CoAepzxKaHreM
Gopa, TMOBBIIIGHHBIM  COAePKAHHEM
BpeaHbIX TIpHMMecer — MarHus, KpeM-
HUsl, HeOMaronpUsaTHBIMU — TEKCTYPHO-
CTPYKTYPHBIMU CBOVCTBaMHU.
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BopartoBbie MyHeparibl 3/1H0BHUA/BHBIX
PYa MMeIOT Ka/lblINH-MarHUeBbli COCTaB,
PasHOOOPasHbl 110 (PU3HMUECKUM, XHMU-
YECKHMM M TeXHO/TOTMUECKUM CBOMCTBaM,
YaCTUYHO PacTBOPUMBI B BOAE W TPYa-
Hee pas3/araloTcsl KMC/IOTaMu B OT/INYKE
OT HaTpHUH-Ka/blIMeBbIX OGOPATOB 3apy-
GeKHBIX MECTOPOXKIACHHH. DTH 0ocobeH-
HOCTH 3/TIOBHA/IBHO-O0PATOBOTO  ChIPbs
MpeaonpeaensiioT TPYAHOCTH B MPOLIeC-
cax oboraieHusi pya U XMUMUYECKOH Te-
pepaGoTKU  KOHILeHTpaToB. [ lostomy
nocne oTkphiThsa B 30-X roaax MpoIio-
ro croretusi GOPATOBBIX MeECTOPOXKIe-
HUI rurcoBort masnsl MHaepckoro co-
AsiHOTO Kyrozia B 3anaaHoM KasaxcraHe
oTpeGoBasIoCh UHTEHCUBHOE PAasBUTHE
COBETCKOM HayKH IO CO3AaHHI0 3pdhek-
TUBHOMN TEeXHO/IOTMH O6OFaLHeHI/IH HOBO-
ro BHda 60pHOFO ChIpbA W ero XrumMunye-
CKOM IMepepaboTKH.



C ocBoenuvem WHaepcoro Mectopo-
KaeHUs1 6OPaTOB CBA3aHHI [ePBble IIarv
6opHou npomeinrieHHoctt CCCP, ko-
Topasi 0 TOrO BpeMeHH IpeaCTaB/sA/a
coBoil Mefkoe TOMYKYCTapHOE IPOM3-
BO/CTBO, Oa3HpOBIIasCs Ha UMIIOPTHOM
ChIphe.

[locne oTKpbIiTHA 31eMeHTa 6opa B
1808 roay u usyyeHHe ero CBOMCTB
cripoc Ha 60p W GOPONPOAYKTHI He-
MpephIBHO BO3pACTasl, a MPOU3BO/ACTBO
ero Ob/I0O CTaOWABHBIM W HUKOTZa He
rpeTeprieBaso HU CliaZa, HU Aerpec-
cuu. 3a rocneaHye JYeThipe AecATvie-
THs MUPOBOE IMPOU3BOACTBO OGopa u
6opOoMNpPoaYKTOB YaBoraock. [lo mepe
OTKPBITUA HOBBIX YHUKA/IBHBEIX CBOMCTB
3TOrO 3neMeHTa cdepbl MpHMeHeHHs
ero pacumpsanuchk (ux 6ornee 100). B
HacTosiee BpeMsi OOp fABASETCH Bax-
HBbIM 3/IeMEHTOM COBPEMeHHOM TexHH-
KM M MO MHOrootpasuio obaacrei
[MPUMEHEeHUsT OH YCTYraeT /Ulllb Yrie-
poay. YpoBeHb moTpebnenus 6Gopa B
moBOoN CTpaHe SABAAETCH WHAWMKATOPOM
ee TeXHHUECKOrO PasBUTHS, TaK Kak
rpuMeHeHre 6opa WuarM GOpOIpPOAYK-
TOB CITOCOOCTBYET Y/IYUIIEHHIO KayecT-
Ba KOHCTPYKLIMOHHBIX U KOMIIO3MLIU-
OHHBIX MaTepHa/ioB, CIell. BUAOB TOII-
YiBa, TOBApOB [NOBCEAHEBHOIrO Crpoca
u T1.4. [lpy 3TOM HCMONb3YIOTCS TakHe
CBOMCTBa 3/1e€MeHTapHOoro Oopa uau
ero COeaWHEeHWM, KaK BbICOKas TBep-
[OCTb, TYrOI/IaBKOCTh OAHUX COearHe-
HUI U 71eTKOIVIaBKOCTb APYIHX, Terlio-
TBOpHasi CIOCOBOHOCTb, XWMHUYECKasi
CTOMKOCTb, OTHECTOMKOCTb, CIIOCOO-
HOCTb [IOI/IOWIaTh TeIl/IOBble HEHTPO-
Hbl, Ae3MHULMPYIONas CrIoCOOHOCTD
Y MHOTHe Apyrue.

OcBoenrie MHaepckoro MecTopox-
[IeHsl Haya/lach C CEe/IeKTMBHOM A100bIUM
OorathiX 3/MOBHUANBHBIX PYa C coaepKa-
HueMm BoOs> 15—17 %. TlepcrniektyBel
PasBUTHA OOPHOM ChIPbEBOM Oasbl 3TOrO
pervoHa 6bI/IM CBsA3aHbl ¢ OOOralleHHeM

PAAOBBIX U GemaHbIX MHaepckux pya, a
nocne oTkpbitus B 1963 r. rymona Ca-
THUMO/Ia — C OCBOeHUeM GOPaTOBbIX Py
ero «rUriCOBOM LI/IATIbD.

CuctemaTtrueckue MUHepasioro-
TeXHO/OTHYeCKre uccnenoBanvsa VIH-
[EPCKUX  I/MIOBHUATBHO-O0PATOBBIX DY
npoBoaunnvcs [MI'XCowm B niepuoa 50-
70-x romoB mnpomuioro cronerus. Pe-
3y/IbTAaTOM 3THX HWCCAeAOBaHWN SBU-
nach THUMH3ALMA PYA MO TeXHOAOTHUe-
CKMM CBOWCTBaM, OOOraTMMOCTH U
pa3paboTKa palMOHAa/IbHO CXeMbl 060-
raieHysi, KoTopasi Io3BO/s/Aa U3 pas-
HBIX THIIOB M Pa3HOBHUAHOCTEN pya, C
coaepxanveM BoO3 > 5 %, noayuatsb
GopaToBble KOHLIGHTPAThl C coaepxa-
HueM BoOs3 ot 18-23 % no 30-32 %
npu usenedenHun ~ 60 %. B saBucwu-
MOCTH OT COCTaBa ChIpbsl, KPYITHOCTU
BKpaIVIeHHsl, TeXHO/IOTMYECKHUX CBOMNCTB
MHHEpPaZioB M TeKCTYPHO-CTPYKTYPHbBIX
CBOVICTB pyabl B COCTaBe KOMOUHUPO-
BaHHOM CXeMbl OOOralleHHs HCITO/Mb30-
Ba/lMCb PA3/IMYHBIE METOABI: TIPOMBIB-
Ka, OTcaZka, KOHLIeHTpalHWf Ha CTO-
nax, poTalMs U XMMHUYecKasi I0BOAKa
KoHuUeHTpaTtoB [1-4]. Ha Huaepckom
MECTOPOXKACHUU I10 HCXOAHBIM [aH-
HeiM [MII'’XCa 6bi1a mocTpoeHa OIIbIT-
Hasg oboratuTenbHass QabpurKa, rae
OoTpabaThlBa/IUCh CXEMbl U PEXRUMbI
oforallieHusi T/IaBHbIX THUIIOB M PasHO-
BUAHOCTEH pya.

[o 60-x ronoe Muamepckuit Goparo-
BB PYAHMK ObL1 @IMHCTBEHHBIM HCTOY-
HMKOM ChIpbsl /711 pasBUBaBlIeics 6op-
oyt npowmsizieHHoct CCCP. Cernek-
TMBHO a00biTasg pyaa MepepabaThiBa-
nach 6e3 oboraileHyss Ha HeCKOTbKHX
MPeANPUATUAX  [PEUMYIIeCTBEHHO Ha
BTOPOCOPTHYIO OOPHYIO  KUC/IOTY  TIO
paspaborantort B CCCP TexHonoruu.
MuHMMarIbHO AOTIYCTUMOE COoepKaHue
B2O3 B ucxoaHOM pyae Mo Mepe oTpa-
OOTKU GoraThiX pPya IOCTENeHHO ObII0
curxeno 10 13,0-13,5 %.
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[Tocne otkpeitMa B IlpuMopckom
Kpae KPYITHOro IO 3ariacaM CKapHOBO-
ro MecCTOPOXKACHUs BOPOCHINKATHBIX
(IaTOMUTOBBIX) PYA U CO3AaHUA Ha ero
ocHOBe B Hauarie 60-X romoB ropHo-
XMMHUYECKOro KoMbuHaTa (B HacTosliee
Bpems OAQO «bop»), BbIMYCKaOLIIEro
IIMPOKHUI aCCOPTHMEHT BBbICOKOKaue-
CTBEGHHBIX  OOPOMPOAYKTOB, A0S
HMHICPCKHX OOpaToB B ChipbeBOl Gase
CCCP Heyk/IOHHO COKpamiaznach U yke
B KoHlle 60-X romoB OHa coOCTaB/s/Ia
15 %.

B Hacrosiiee BpeMs, Koraa OTKPbI-
BaeTCs TepPCIieKTHBa pPa3paboTKU KO-
PEHHBIX Ka/ui CoAePRKALIUX PYa KYITo/ia
CatrMoria, CTAHOBUTCH  AKTYa/lbHOM
paspaboTKa pPaLMOHA/IBHOM TeXHOMOTHU
OBOoralleHysl 3/MIOBUA/BHBIX PYA TMIICO-
BOM LI/IATBI 3TOTO MOAHATHSA, C ToAyye-
HYEeM BBbICOKOKAUeCTBEHHBIX OOPaTOBBIX
KOHLICHTPATOB, TIPUrOAHBIX A1 XUMU-
YeCcKOM MnepepaboTKKM Ha pasryHbe
GOPONPOAYKTHI.

[TepBble MHHEPa/IOro-TeXHO/IOrUYeC-
KWe MCC/IeIOBAaHNs  SMIOBUA/IBHBIX Py
MectopoxkaeHrss CaTUMO/a BBINO/THEHbI
B [MI'XCe B 1967 r. Ha yacTHOM npobe
pyasl ¢ coaepxanueMm BoOs ~ 10 %. B
70-80 roaw! GbI/IM M3yUeHb! 1Be Mabopa-
TOpHBbIe TMPOOGBI M OAHA YKPYITHEHHAS.
Ha ocHoBaHMM Pe3y/ibTaToB BBIMO/THEH-
HBIX MCIIBITAHWM BbIAABA/MCh HMCXOAHBIC
[aHHble A7 YTBepXKAEHUs BpeMeHHBIX
KOHAWLIMH.

B 2010r. Gbita usyueHa nabopartop-
HO-TexHozIorndeckas npoba Ne 4 smio-
BUa/IbHBIX GOPATOBBIX Py, OTOOpaHHas
13 KepHa ABYX CKBaxKWH C ryOuHbl 317-
342 m.

Bce u3yueHHble B pasHoe Bpems ue-
ThIpe  MaBopPaTOPHO-TEXHOIOTMYECKUE
MpoObl OTHOCATCH K IMOINOOPATOBOMY
TUIY OTUICOBAHHBIX 3/TIOBUA/IBHBIX PYAI.
Conepxanve B;O3 B npobax NeNe 1,
24, 25, 4 cocraBnser, cOOTBETCTBEH-

Ho, ~ 10,0; 8,6; 6,75; 28,8 %. Ilo
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cTerieHdn OOpPOHOCHOCTHM mnpoba Nel
MOXKeT ObITb OTHECeHa K CpeaHecopT-
HOM Pa3HOBUAHOCTH, TPOOBbI NeNe 24 1
25 — K GeaHol, a npoba Ne 4 — K 6o-
ratoii. ConepxaHHe APYryuxX T7IaBHBIX
XUMUYECKHX KOMIIOHEHTOB B Tpobax
M3MeHsIeTCsl B C/IeAYIONINX HHTepBastax
(%): MgO — 4,7-6,6; CaO — 18,0-
22,6; Al,Os — 1,6-2,6; SiO, — 6,7-
10.18; SO3 — 27,83-17,5; Clyom. —
0,9-1,12.

BoparoBbie MuHepasnbsl B mpobax
[peACTaB/eHbl Y/IEKCHUTOM, allapHuTOM
Y rUApPOOOPALIMTOM, HO COOTHOIIEHHe
vxX B npobax pasHoe. [IpoBa Ne 1 oT-
HOCHTCS K HeallapUTOBOM, MpenuMyiie-
CTBEHHO TMAPOOOPALIMTOBOM pa3Ho-
BUAHOCTU C codepxKaHueM Truapobo-
pauvta 15 %, ynekcura 6 %. [TpoGwi
NeNe 24, 25 npenmyiiecTBeHHO alla-
PUTO-TUAPOBOPAIIUTOBBIE:  COoMepkKa-
Hue amtaputa 7 u 5 %, ruapobopaliu-
ta 7 1 10 %, ynekcura o 4 % B Kax-
nott ripobe. [lpoba Ne 4 B oTrume ot
paHee U3Y4YEHHBIX /1abopPaTOPHO-TEX-
HO/MIOTUYECKUX MNpPOO TPUHAAICKUT K
6oraTor pPasHOBUAHOCTU MOAUGOpaTo-
BBIX BBICOKOI/IMHMCTBIX pya. Bopatsi
MpeaCTaB/AeHbl B HeM, [pPerMyIlecT-
BeHHO, ynerkcutoM (38-40 %), a Takxke
amaputoM (14-15 %) u ruapoGoparu-
ToM (6-7 %).

[MaBHBIMM NPUMECHBIMU MUHepasia-
MM BCex MMPOo6 3/MOBHA/IBHBEIX OOPATOBBIX
pya ABASAIOTCH cynbdpaThl — THIIC (Mpe-
HMMYIIIECTBEHHO) U aHTUAPUT (B CyMMe MX
conepxaHve B rpobax Ne 24, 25 ko-
nebnercs B uHTepBanax 57-68 %), a
TaKKe [VIMHUCTbIe MUHepassl (comeprka-
Hue ~ 15 %). B 6oraToil BLICOKOIIMHM-
cToit mpobe Ne 4 comepxaHue cyribda-
ToB cocraenger Bcero 10 %, a ravHu-
ctbix — okoro 30 %.

OmoBWanbHEIM - GOPATOBBIM — pPyaaM
CBOVICTBEHeH T'He3/IOBOWM BKparlleHHbIN
XapakTep opymeHeHus. Bo Bcex usy-
YeHHBIX Mpobax OTMeYasloCh HepaBHO-



MepHOe BKparvieHne GopaToB OT kel
BaKOBBbIX U Tab/IWTUATHIX arperatoB CO
CMYyTaHHO-BO/IOKHHCTOM CTPYKTYPOM
pasmepoM g0 10-25 MM (ocobeHHo B
GoraThix PasHOBUIHOCTSAX) 10 TOHKUX M
BeCbMa TOHKHX BKpParlIeHWil MHUKPOHHO-
ro pasMepa B rMricax u rnvHax. Arpera-
THBHBIA XapakTep BKParVIeHHOCTH 60-
PaToB OIlpeaesnsieT TOBBILEHHYIO TBEP-
[OCTb pyd TP KPYITHOM M CpeaHeM
apobneHny, CrelrM@UKYy paHCcOCTaBa
npo6 U pacnpeneneHuss 6GOpPaToB IO
KIaccaM KPYIMHOCTU M (ppakLUsaM I/10T-
HOCTH.

[pyu v3yuyeHny rpaHyIOMEeTPUUYECKO-
ro cocTaBa APOOIEHBIX MPOO, KOTOpoe
[MPOM3BOAM/IOCH MOKDBIM PacCeBOM B
HACBIILIEHHBIX MATOUHBIX PacTBOpax, OT-
MeueHO U3bUpaTeribHOe paclipene/ieHue
B2O3 no kmaccam KpyrHOCTH. 3a CUéT
TOBBIILIGHHOIO BBIXO/Ia BEPXHHX K/1acCOB
M TIOBBIIIEHHOM KOHLIGHTpallMd B HHX
6opa (ot 8-12 % B.O3 B 6eanbix mpo-
Gax a0 28 % B OoraToi) H3BIEUEHME
B,O3 B BepxHue Kmaccel +10 u +5 MM
(mpobnénue no —25; -20 u -10 mm), Ha-
xomutcss B npemenax ot 63,6 % no
53,8 %. BruisBreHHas 3aKOHOMEPHOCTb
sIBU/IaCh OCHOBaHWEM /151 TpPHUMeHeHUs
MePBUYHOIO MeTo/a TMPOMBIBKU U K/ac-
cvUKalMK NPU pas3paboTKe TexHO7Io-
vy Ux oboralieHusl.

[IpoMbiBKa Mpor3BOaW/IacCh B IApPO-
BOM Me/bHHUIIE ©e3 MapoBOM 3arpysKu
[Py MeXaHHWUeCKOM BO3/IeMCTBHM OKarT-
KOM pPYyabl PE3HMHOBBIMK Te/laMH IIpU
T:2K = 1:1,5 agna ycuneHus aesuHTe-
rpauMu MuHepasioB. [IpombiTas pyaa
KraccudprurpoBanack 1o 25, 20, 10, 5
1 2 mMM. KaudecTBeHHbIe MepBUUHBIE 6O-
PaToOBble KOHLIGHTpaThl (BepxHUE K/ac-
ChbI) /1711 XUMUYECKOM TlepepaboTKy Obiir

MO/MYYeHbI J4121150 u3 6oraroit
Pa3HOBUAHOCTH pyasl — Mpobbl Ne 4.
[lepBuuHsbie KOHLIGHTPATBI U3
CpedAHecOpTHBIX UM OedHBIX  pya

coaepxanyi He Bbime 15-16 % B,Oj

16 % B2O3 nipu useneyennun 57-60 % u
He Boime 12 % BoO3 npu usBnedexHun
74-80 %. [lanee 3tn mnoanexRand A0-
oboraleHHo.

Breibop MetonoB pooborauieHusi Mbl-
TOM S/IOBUA/IBHOM PYZIbl TTPOU3BOAU/ICS
C YUETOM COCTaBa, CBOMCTB paszesse-
MBIX MHHEPA/IOB M OCOOEHHOCTel HX
B3auMoripopactanus.  OnpenenéHHoe,
XOTH U HeBOo/bIIoe [VIOTHOCTHOE Pas/u-
yre 6opaToB, cynbHaTOB U CUIMKATHBIX
MMHEpPaZIOB TP Pa3HOXapaKTepHOM
BKPAIvIeHHOCTH 6OpPaToOB MO3BO/SET UC-
I0/1b30BaTh A/l UX PasdefleHysl [PaBU-
TALIMOHHbBIE METObI.

['paBUTALIMOHHBIA aHau3 ApPOoOE-
HBIX P06 B TAXKEMON KUAKOCTU YKasarl
Ha [IPEeUMYIIeCTBeHHYIO KOHLIGHTPa-
1Mo GopaToB B ETKUX (PPaKUUAX -
2,25 r/cm. Tlpu apobrnexny npo6
NeNe 24w 25 no -50 MM BhicOKOe cO-
nepxanve BoOjs ormeueHo aumb B
Havbonee nérkor dparkuun -2,05
r/cm (38-40 % B303), HO BBIXOA STOM
dpakiLy OT KaXaoro Kaacca He Mpe-
BbimaeT 5-6 %. Ppakunn -2,25 r/cm’
B Kraccax kpyrHee 10 MM cozepxanu
oT 12 no 26 % By0O3. Knaccel Menbue
-10 MM gmensTca Ha PpPaKLMH T10 T/I0T-
Hoctn 2,25 r/cm® Bonee msbupatens-
HO: coaepxaHue BoO3 B nérron
dpakury 1o obeuM MpobaM COCTaB-
nsetr ot 18,5 no 31 % npu usBaeye-
Huu ot 77 no 84-85 %.

TarkuM 06pasoM, TpPaBUTALIMOHHbBIN
aHau3 GeaHbIX MPOO TMOKasas HeBBICO-
KOe KaueCTBO KOHLIGHTPATHBIX MPOAYK-
TOB IPH AOCTaTOYHO KPYIHOM Apobrie-
HUHW PYabl.

['paBUTALIOHHBIM aHa/U3 BGOoraTow
npobsl Ne 4 npoBoawsics mpu apobrie-
HUM pyabl 10 -20 MM.

Konuenrpatibie  dpakimy — -2,25
r/cM® mpo6sl Ne 4 XapakTepH3yioTCs
BLICOKMM KaueCTBOM — COzAepKaHHe
B,O3 B Hux cocraeasier > 41 % npu us-
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BriedeHnr 90-72 % oT Kamaoro xkaacca.
3HaunTensHO Horee BhICOKHE TOKas3aTe-
MY TEeOPEeTHUUYeCKON OBOraTMOCTH 3TOMN
nMpoObl B CpaBHEHWM C APYTMMH OIpe-
AensdoTcs psaaoM PakTOPOB: MeHblIen
KPYIHOCTBIO Apob/neHusi, 6oree BHICO-
KM cozepaHreM 60paToB B UCXOAHOM
ChIpbe, a TaKke CrelMPUKON COCTaBa U

CTPYKTYpa PYyabl — BBICOKUM COepkKa-

HUeM Haubornee nMérkoro Gopata Yriek-
3

cuta (6 — 1,95 r/cm®) u xenBakoBo-

TabMUTYaTOM MPOYHON CTPYKTYpor Oo-
paToBBIX arperatoB. Bricokas cTerneHb
[/TMHUCTOCTH pyabl MpU 3PPeKTHUBHOM
eé OTMBIBKe obecrieunsia CyllecTBeHHOe
yAydlieHrue TMUTaHHs TPaBUTALIMOHHOTO
rpoLecca.

[lokasatenn TeopeTU4YecKor TIpaBH-
TALIMOHHOM 0BOraTUMOCTH MPO6, XOTA U
BechMa pa3MyHble, YKasbIBAlOT Ha lie-
necoobpasHOCTh  UCIIBITAHUA A7 UX
oforallleHHst IPaBUTALIMOHHBIX METOAOB —
OTCaZIKM U pa3fefleHysl B TAXKENOM Cyc-
TeH31HU.

OmnbiTel  OTCazKu — Ge3allapruTOBOM
nmpobel Ne 1, wuMelomedt Yriekcur-
ruapoOOPALIMTOBEIM COCTaB, IOKa3a/u
BBICOKYIO 3(p(peKTHMBHOCTb Mpoliecca
faxe B YCIOBUAX HEKIaCCUPULIMPO-
BaHHOM oTcaaku. Ha nabopaTopHoi
OBYXKaMepHOM OTCaZlOYHOM MalluHe
AMacpparMoBOrO TUMA C HerpepbIBHON
OOKOBOM pasrpyskor TKENON pak-
LMK U3 MBITOM pyabl C coaepikaHHeM
11,5 % nonydyeHnl GopaToBble KOHIIEH-
Tpathl ¢ comepxanveM 30-35 % ByOs
npu usenedeHun 60-65 % (ot wucxon-
HOM PY/bl).

Orcanka mpobel Ne 25, apobnénor
o -25 MM, TIPOMBITOM M K/AACCHUDUIIN-
POBaHHOM Ha Kraacchl -25+5 u -5+0,5
MM, He YBeHYasnach ycrexoM. [lonyuen-
Hble KOHLIGHTPAThl COAePRKA/IA /IUIllb
19,35 u 17,43 % BoOs npu ussneue-
Huu 20 1 6 % oT K1accoB.
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HeynoenersopurensHbie pesynbTa-
Thl OTCAAKU GeaHor MpoOwl Ne 25 Ml
cBsi3biBaeM, Ipexae Bcero, ¢ Hebraro-
[IPUATHON TEeKCTYPHO-CTPYKTYPHOU eé
XapPaKTepPUCTUKONM — TIpPerMYyIleCTBeH-
HO TOHKHM  B3auMMOINPOpPacTaHUeM
cymbpaTHBIX, TMTHHUCTBIX K GOPATOBBIX
MHHepasioB. MoHOMMHepar/ibHbIe 0bpa-
30BaHus OopaToB B npobax NeNe 24,
25 cocraBasitot auib 5-10 %. OcHos-
Hasg Macca OOpaToB TMpexzae BCero
amapuTa B 6eaHbIX Mpobax HaXOAUTCs
B T@CHOM CpacTaHWU C [/IMHUCTBIM TUIT-
coMm. Orcanka Gorator mpoGel Ne 4,
HMMelolllell BBICOKOE cofepkKaHue allla-
puta 14-15 %, npoTekaeT ¢ MeHbUINM
v3B/ieueHreM Oopa B CpaBHEHUU C
GesamaprToBOM npoboit Ne 1 mpu BbI-

COKOM KauecTBe KOHLeHTpaTa 36-
40 % Bo0Os.
TakuM o06pa3oM, TrpaBUTALIMOH-

HBIN Mpollecc oboraiieHus OTCaaKOMU
MBITBIX  3/IIOBHA/IbHBIX ~ HOPATOBBIX
pya MpoTeKaeT Ha pasHbIX Mpobax ¢
pa3HoM 3P PEeKTUBHOCThIO B 3aBUCHU-
MOCTH OT KauyeCTBEHHOM XapaKTepu-
cTuku mnpo6. HeBbicokoe maoTHOCT-
HOe pas3nuyre 60opaToBbIX U [IPHU-
MeCHBIX MHUHepasnoB (y amaputa u
cynbpaTOB OHO OUeHb Maso), TOHKOe
M TOHYaMIlee [popacTaHUe IIpe-
MMYLIeCTBeHHON dYacTu 60paToB B
Macce THIICOB B 6enHbIX Mpobax or-
pPaHUYMBAIOT BO3MOXKHOCTHM MeTo/a
OTCadKH, B IMpollecce KOTOPOM pas-
fe/leHHe YacCTULl TMPOUCKXOAUT IIO
MPUHLIMIIY paBHOMazdaeMoctu. MHc-
MbITAHUAMH YCTAHOB/EHO, uTO Oen-
Hble  allapUTU3WPOBAHHbIE  PYaIbI
(mpobsr NeNe 24, 25) oboramaioTcs
MeHee 3¢ eKTHBHO, YyeM Gesallapu-
ToBble (poba Nel). [ns amaputu-
3MPOBAHHBIX PYaA aAbTepPHATUBHBIM
MeToAOM TpaBUTALMOHHOro obora-
IleHUs MOXKeT ObITb pasaerneHue B



Tabmua 1

Tokasarenn pasae/neHHA B TAXE/I0H cyclleH3HH Mpo6 NeNe 24
H 25 3a10BHaABHBIX 60paToOBBIX pyaA MecTopoxaeHHa Carnmona

NeNe HaumeHoBaHue npoayKToB TVIOGTHOCTb paanenenus 8=2,15 r/cm’
npoG Beixon, % Macc. Wssneu. B,O3, %
OT K/1. OT UCX. HBZIC]);;,% OT KI1. OT MCX.
24 Konuenrpar 53,0 35,2 20,22 89,2 72,2
XBOCTBI 47,0 31,3 2,75 10,8 8,7
Hcx. mar. (ga. -25+5 mm 100,0 66,5 12,01 100,0 80,9
MBITOM pyzbl -25 MM)
24 Konuenrpar 22,2 2,5 26,3 77,2 6,7
XBOCTBI 77,8 8,9 2,21 22.8 2,0
Hcx. mart. (k. -5+2 MM 100,0 114 7,56 100,0 8,7
MBITOM pYyZbI -25 MM)
25 KonueHtpar 445 25,5 17,1 81,6 60,6
XBOCTBI 55,5 31,7 3,1 18,4 13,7
Hcx. mar. (ra. -25+5 mm 100,0 57,2 9,33 100,0 74,3
MBITOH pYyabl -25 MM)
25 Konuenrpar 15,9 1,7 27,6 67,0 6,6
XBOCTHI 84,1 9,0 2,57 33,0 3,2
Hcx. Mart. (k1. -5+2 MM 100,0 10,7 6,55 100,0 9,8
MBITOM pYyabl -25 MM)

TAXKENON CYCIIeH3UM, Tae MUHepasb-
Hble YacCTMLbl  pas3aendioTca  I10
MIPUHLWNY [I/IOTHOCTHOTO Pas/InyMA.
Pasnenenve B TAXKENON cycrieH3nH
Obl/I0O  WCMBITAHO Ha 1abopaTOPHBIX
npoGax NeNe 24, 25, npobnéHbix a0 -25
MM, B CTATHUECKUX YCIOBUAX. |sKénas
CYCITeH3MsI TOTOBW/IAch M3 CMeCU I'PaHy-
MMPOBAHHOTO (PeppOCHW/INLINA M MarHe-
TUTOBOIO  KOHLIeHTpaTa. PasneneHuve
OCYIIECTB/A/IOCh TI0 TZIOTHOCTU 81=2,15
r/cv>. Knaccndrkaums mpo6  mpous-
Boaunack 1o 5 MM u 2 MM. Kaace -2 MM
He oborainazcs. Pesynsratsl cycrieH3uu-

OHHOTro oborallleHus Mpob AaHbl B Tabil.
1. Conepxanrie BoO3 B KOHLIGHTpATHBIX
MPOAYKTax HaxOAW/IOCh Ha YpoBHe 17-
20 % npu wusBnedennn 81-89 % (us3
Kaacca -25+5 mM). Menkue Kraccel -
5+2 MM oboramaauchk ¢ TonayYeHrem
KOHLIGHTPaTOB C codepxaHveM 26,3-
27,6 % ByO3 npu usenedennn 77 u
67 % ot knacca.

[1po6a Ned He oGoraiiasach B TsXKE-
fIOM CYCIIeH3WM, HO allpyvopH MOKHO
CUMTaTh, 4YTO PE3YIbTaThl €& TAKeNno-
cpeaHoro oboraiieHuss 6b1 Obl 3HAYUM-
Te/IbHO BhIIle, UeM Ha 6eaHbIX npobax.
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Hpobnénag pyma -20 (-25) MM

| ITpombiBKa U KiIaccubUKaIs |

A) Bapuanr | -20+10 MM 1045 v -5+2 MM -2 MM
T v
r======-<= 1
: v b B) Bapuant Obeciam mBaHme
'

a i Br/II
Jpobierue V. I N
1o -10 MM . h 4

. emmemen 1| Pazpenenue s il -240,5 Mm

' 1 . ar

. v HAESIION Paznenerme B

v CYCIICH3HH B RSO 20,5 MM

OTcamxa KI1accos, TPABUTAIIOHHOM CYCIICH3HHU B
KOHIICHTPAIIMS Ha CTOJIAX = LICHTPODEIKHOM
JPOOIIEHEIX IIp. IIP. 0TS
T ' n.d. T.¢. Hunxue oTXOAEL B
VLG, o, E Jﬂtb T.¢. XBOCTOXPaHIUIHITE
v T.¢b. 061, | Boparoseit . C BO3BpPATOM
Foparoserit ' KOHIEHTPpAT Boparoserit 00OpPOTHOI BOALI
KOHITEHTpaT . KOHIIEHTpaT
+ A 4 h 4 >
A J

Ha cyxoe
CKIIaZIMPOBAHIE FITH
Ha 3aKJIa7IKy TOPHBIX

BEIPabOTOK

Puc. 1. IpuruunuaasHas 6/10K-cXxeMa NepBHYHO-IPaBHTALHOHHOIO 06OralieHHs 3/10-
BHa/AbHBIX pya Mecropoxaenns Cartumona (A) BapHaHT cxembl oboralieHHeM ¢ oTcai-
kor u B) BapuanT — taxenocpeanoe oboraiiieHre

YKPYITHEHHBIMH HCTIBITAHUAMH CYC-
MeH3MOHHOTro oboraileHuss KpyrHora-
GaputHoi Tpobel Ne 26 ¢ coaepxa-
HueM okorno 8 % BoOjs 6wy monyue-
Hbl pPe3ynbTaThl O/IM3KUE K pesynbTa-
TaMm oborailieHus GeaHbiX nabopaTop-
Heix npo6. [lostomy ans TOO Bpe-
MEHHbBIX KOHAMLIMI OblZla MpeanoxkeHa
cxeMa oborallleHusi pya C pasaerneHu-
eM B Taxénou cycrieHsuu. KauectBO
HCXOAHOM pPYyabl ObIIO TIPHHATO I10
nBym BapuaHtam 5,89 u 7,6 % mo
comepxanuio BoOj3, pasmep MaiuH-
HBIX K/1aCcCOB NMPHHAT paBHbIM 50-10 u
10-2 mM. 3anoxeHHOe B HCXOAHBIC
naHHble coaepxaHue B2Os B KoHLIeH-
Tpare cocraBasno 13,5 % no oboum
BapuaHTaM. ToBapHOe H3B/eUeHHe
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B2O3 cocraBasno 65 u 70 % (coot-
BeTcTBeHHO, 1o | u Il BapuanTtam). Xu-
MHuecKas riepepaboTka KOHLIGHTPAaTOB
[MOAOGHOrO KauyecTBa IPaKTHKOBa/ach
IIPU  HCIIONb30BAHHUM CE/eKTHBHO [0-
GeiBaBHIMXCA pya HMHaepckoro mecro-
poxaenus no TY 113-12-55-83 «Py-
na 6opaToBasi».

[lo3anee Gbl1 UCTIBITAaH HEUTPOHHO-
abCcopOLMOHHBI MeToa oboralleHus
Ha HEeCKO/IbKMX HeallapHUTOBbIX 4YacT-
HBIX MMpobax MectopoxkaeHust CaThMo-
na. [lomyyeHHwsle pesynbTaThl OblAU
ONU3KU K pesynbTaTaM oboraileHus B
THXKEMBIX CYCIMIEH3UAX. ODTOT BapUaHT
TeXHO/IOTHMH Obl/1 IPUHAT IIPU ToacYe-
Te 3aracoB W YTBepXKAEHWH BpeMeH-
HbIX KOHAULIVNA.



[Tpoba Ne 4, usyuaBlasica B IIO-
cnefHee BpeMsl, ToABeprasiach TeXHO-
MTOTUYECKHM MCIMBITAaHUAM C ITpHMeHe-
HHeM COBPEeMeHHOro MeTrona — (POoTo-
MeTpurueckor cernapauvy (PMC) B arr-
rnapartax IocaeAHero IOKOAeHUsa. IOTH
anriapaTthl B Ka4eCTBe Pasae/IuTe/IbHOro
MpH3HaKa UCTIONB3YIOT Pas/inuKs B LIBe-
TOBBIX XapaKTePUCTHKaX YacCTULl, pPeak-
LMY Ha TOASPHU30BaHHBINA CBeT, quIi0o-
pectieriio u ap. covicta. [Ipu PMC
MBITOM TpoGsl Ne 4 KCMO/T30BAMHCH
LIBETOBbIe PA3/THUHS pa3fe/sieMblx MU-
HepasioB: Gerblli 1IBET GOPATOB, Cepblit
M TeMHO-Cephlfi LIBeT CY/Ib(aTOB U CU-
MTVKATOB.

Ha dotomerpuueckux cemnaparopax
ABYX 3apyOekHbIX (PUPM TIPOU3BO/IM-
nock pasaenenue kraaccoB -20+10 MM u
-104+5 mm. [MonyueHHble KOHLIGHTPATHI
conepxam 41-36 % BoOs3 npu ussne-
yennn74,9 1 44,0 % oT Kraccos.

[TpuBenéHHble B pa3HOe BpeMsi Tex-
HO/IOTMYECKHEe  MCCenoBaHus — Mpob
aMOBUAMBHBIX  pya [ IpHRacUicKoOro
6opoHoCcHOrO HacceiiHa IMOKas3a/u, UTO
X oborallleHHe BO3MOMXHO Ha CTaauu
apobaenus a0 -50 MM wnum -20 (25) MM
MpYMEHEeHUEM Pa3/IMUHbIX MeTOAOB —

MEepPBUYHOIO, TPABUTALIMOHHOTO WU
¢OTOMETPHUUYECKOTO.
[nsa oboramieHusi  31IOBHUATBHBIX

GopartoBbix pya Mecropoxaenus Ca-
THMO/la paspaboTaHbl /Ba BapvaHTa
KOMOWHUPOBAHHOM TEXHO/IOTHUECKOH
CXeMbl, BK/IOYaIOIIMe MPOMBIBKY APO6-
nénowt a0 -20 MM pyabl, KaaccudrKa-
umio eé o 10, 5 u 2 MM ¢ nocaeayio-
MM  J0oOOOTalleHreM — BblZe/leHHBIX
KIaCCOB +2 MM IO ABYM BapHaHTaM
CXeMbl TpaBUTALIMOHHOMY (OTCaAKOM
WU pa3ferieHreM B TAXKENOW CYCIeH-
3un) uad  oroMeTrpudeckomy. [lep-
BUYHO-TPABUTALIMOHHas CxeMa IpHBe-
neHa Ha puc. 1. [lna BBICOKOI/IMHU-

cTo u Goratoi no coaepxaduio BoOs
Pa3sHOBUAHOCTU PYabl CXeMa MOXKeT
OBbITb OTpaHHYEeHa [IePBUUHBIM METO-
I0OM TIPOMBIBKH M KAaCCUMPUKALIUU 10
5 nnu 2 mMm. CpenHecoptHeie u Gen-
Hble pYabl MOC/Ae MPOMBIBKM A006Gora-
MAIOTCA OAHUM U3 TIPAaBUTALIMOHHBIX
MetonoB. [lpuMeHnMocTh poTOMETPU-
UeCKOW cernapauvu Aad 3THUX  pyad
[OMKHA ObITh M3yueHa B Aa/lbHEHIIMX
viccrienoBanusx. [las oboramenus 60-
raToM Pa3HOBHUAHOCTH PYAbl BbICOKas
adpderruBHocTh PMC yke mokazaHa
3KCIEPUMEHTA/IbHO.

Mernkye ¥ TOHKME KIacChl pPyadbl I10-
cne npombiBry -2+05 (0,3) MM a1a mo-
BbllleHUsl obLero ussnedeHrus BoOs
cnenyet oboramatk QaoTtauveit. Paspa-
O0TKa 3Q(PeKTHUBHBIX peareHTHHIX pe-
JKHMMOB TIOTpeOyeT MpOBeAeHUs CIeLM-
abHOTO  KOMIVICKCAa  HCC/e0BaHMM.
Haanexut pelinth CAOKHYIO MPOoG1eMy
CeNeKTHBHOIO pasaesieHUsl KallbLIMeBbIX
M Ka/blIMHA-MarHHWEeBbIX MHHEpa/oB I10-
BBIIIGHHOM PacTBOPUMOCTH — OOpPaToB
U cynbgaToB — B MPUCYTCTBUU a/TIOMO-
CH/TMKATOB M KapOOHATOB B YC/TOBHSAX
BbICOKOMUHEPa/IM30BaHHOM JKUIAKOM
dpasbl MY/bIILL.

[lpu oborameHuy 3AI0BUAMBHBIX
GopaToBbix pya MectopoxaeHus Ca-
THMO/Ia MO pa3paboTaHHOM KOMOWHU-
POBAHHOM TEXHO/OTMKU oboraieHus (2
BapuvaHTa: MepBUYHO-TPABUTALIMOHHBIMN
WY TIepPBUUYHO-(DOTOMETPUYECKHI) T10-
nyyeHbsl GOpaTOBbIe KOHLIGHTPAThI pas-
HOr'O KayecTBa — cozepxanve BoOj3 B
HUX HW3MEHS/0Ch B Ipedenax oOT
13,5—16 % no 36—41 % npu ussne-
yenuu ot 80 mo 60 %.

TakuM 06pa3oB Ha OCHOBaHUM BBI-
MMO/THEeHHBIX HCC/IeAOBAHHUN HECKO/b-
KHMX KepHOBHIX Ipo0 pa3paboTaHa
[IPUHLINIIMa/IbHAA TEeXHO/Morus obora-
IeHUs 3/MOBUA/BHBIX GOPATOBBIX PYa
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MectopoxaeHns Catumona. OagHako
CTerleHb MHHepasZioro-TeXHO/I0TU-
YeCKOM H3Y4eHHOCTU IMpeAcTaBisdeTcCd
HeZOCTaTOYHOW B BUAY C/IOXKHOCTU M
CeuPUUHOCTU MeCTOPOXAEHUS.
3agayaMu gasbHeNIIHX HUCCAeA0BaHUMN
ABAAIOTCA OTOOP M MCIBITaHHUE TMpea-
CTABUTE/bHEIX TPO6 T/IaBHBIX Pa3HO-

BUAHOCTEM pyabl, HapaO®OTKa OIIbIT-
HBIX [MapPTUH KOHLIGHTPATOB Pa3HOro
KauecTBa W MpOBeaeHHeM TeCTOBBIX
UCMBITAaHUM KX XHMMHWUYECKOM Iepepa-
OOTKM Ha TPaAHWLMOHHYIO OOPHYIO
KUCIOTY W HeTpPaAHWLIMOHHBIX BHIOB
GOPOIPOAYKTOB PA3/TNYHOrO HasHa-
YyeHwus.
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