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TEXHHUYECKHH PEI/TAMEHT TO/TVYEHHA
I'PAHY/IOMETPHYECKOI'O COCTABA I'OPHBIX
IMorPoO/A C INoOMoIbIIO THPOCKOITHYECKOI' O

H3ME/IbYHUTE/IA *

Paspaborar He nMmeroini aHasora B Poccrn v 3a pybexoM rHpOCKOITHYeCcK I H3Me/Tb-
untess ([H) a5 oripeaeeHus MpHpOAHOTO (3epHOBOIO) IPaHYIOMETPHYECKOro cocTaBa
HCXOAHOTO MaTepHa/sla KaK B IO/IeBbIX YC/IOBHSX Ieopa3BesKH, TaK U B CTallMOHAPHBIX
aboparoprsax. CoznaH 1abopaTOPHbIFt TEXHHYECKHET pervlaMeHT ITO/TYYeHHS 3ePHOBOIO
(rpaHyIOMeTpHYeCKOro) cocrtaBa roOpHbIX ITIOPO, KOTOPbIFI 06eClledHBaeT eMHCTBO H3-
MepeHHF YKa3aHHOM Be/qnduHbl. | IpesctaB/iera TexHo/lorndeckas cxeMma rpotlecca I1o-
/IYHeHHS IPaHY/IOMeTPHYeCKOro COCTaBa FOpPHBIX ITOPOA C HCIIO/Ib30BaHHEM TMPOCKOITH-
YeCKOro HM3Me/IbdHuTesIs U CGhOPMY/IHPOBaHbI TpeOOBaHHUA M IapaMeTpbl TeXHO/IOTHYe-
CKOI'o persiaMeHTa.

KrroueBble c/ioBa: rMPOCKOITHYECKHIT H3Me/IbYHTe/Ib, TOPHBIe TOPObI, IPaHY/I0MeTpH-

YeCKHH cOC TaB, TEXHU! YeCKHE per/siaMeHT.

a sl pellieHUs] MPaKTHUYeCKHX 3a-
fad  TPOMBIIIZIEHHOTO  WCTIO/Nb-
30BaHUA TOMIe3HbIX HCKOIaeMbIX Heob-
XOIMMO 3HaTh IPUPOAHBINA [PaHy/IoOMeT-
puueckuii cocta ([1'C) ucxoaHoro Ma-
Tepuazia U BeIMUMHY YAe/bHbIX SHepro-
3aTpaT 71 HW3/IeYeHrs WHTepecyiollel
MIPAKTUKY /I0/TU MO/Ie3HBIX NCKOMaeMbIX.

MsBecTHa 3aBUCMMOCTb Be/IMUMHBI
IIPOLIGHTHOTO BbIXOZa TIO/IE3HOIO WMCKO-
[aeMoro OT TIPaHY/IOMeTPUYECKOTrO CO-
CTaBa pasMosia MCXOAHOTO TBEpAOro
BellleCTBa, a MMEHHO: OT CTeleHM pac-
KPbITHS TIPUPOAHBIX 3epeH MMHepasioB
[1-3], u3 yero BhITEKaeT MpaKTHYeCcKas
Y TeopeTryecKas LIeHHOCTb 3HAHUS 3TOM
XapaKTePUCTUKN U3Me/IbuaeMOM TOPHOM
[IOPOABI.

[ns onpeneneHus pUpOAHOTo (3ep-
HOBOT'O) I'PaHy/IOMETPHUECKOrO COCTaBa
HMCXOAHOTO MaTepvasna Kak IIpH IIpoBe-

eHr 1abopPaTOPHBIX aHAMU30B MPod U
COCTaB/IeHHMH KaZaCTpPOB  IMPHUPOAHBIX
IPaHY/IOMETPHUUECKUX COCTABOB PAa3/Ivu-
HBIX HCKOTIAeMbIX B TO/IEBBIX YC/TOBUSX
reopasBe/iki, Tak M B CTALIMIOHAPHBIX
nabopatopusix Obl1 paspaboTaH THPO-
crornmueckuit usmensuntens (M) rop-
HbIX TTOPOZ, B KOTOPOM peasii30BaH HO-
BbId (PM3NUYECKHH MPOUHLIMIT CO3JaHUsA
YCW/IMIA HCTUPAHUSA 3a CYET TMPOCKOIH-
yeckoro adpdekra [4].

C nomormisio ' Geiiu mpouaBeneHsl
pasMonbl npob (Macca 50-60 r, xpymn-
HOCTb 3-7 MM) Ka/lbLiUTa, MTUPHUTa U KHUM-
GepnvTta criocoboM KCTHUpaHUs 40 I'pa-
HY/ZIOMETPUUYECKOTO COCTaBa, KOTOPLIM
MOXHO CUMTaTh npupoaHsiM. Ha puc. 2
[pYiBe/ieHbl COOTBETCTBYIONINE KYMY/Isi-
TUBHbIE KpHBbIe TPaHY/IOMETPHUECKHX
COCTaBOB Pa3MO/IOB.

M3 aHanusa mnpyBeseHHbIX Ha HeM

*CraTbsl ITIOATOTOB/ICHA TIPH COMCHCTBUM MUHHCTEpCTBa 06pasoBaHys M Hayku Poccuii-
crort Peneparmu rockoHTpakT Ne 16.515.12.5010 or 11.10.2011 1.
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Puc. 1. KymyiaruBHble KpHBble IpaHCOCTaBa
Ka/ibllHTa, MHpHTa H Kumbepaura (pasmep 3e-
peH cootBercrBenro 0,25-0,3, 0,05-0,1 u 0,1-

0,15 mm)
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Coaepxanne ppakumii, wacc %

IPaHY/IOMETPHUUECKUI COCTaB pas-
MoO/la Ka/blIMTa MCXOAHOM KPYITHO-
ctu B cryrie. M3 cpaBHHUTENBHOTO
aHa/M3a KYMY/IATHMBHBIX KPUBHIX,
r3o0pakeHHbIX Ha puc. 1, cremy-
eT, UYTO TPUPOAHBIM TpPaHy/IOMeT-
PHUYECKUM COCTaBaM H3Me/TbUeHHbBIX
MMHEpasioB COOTBETCTBYIOT KyMy-
NSTVBHBIE KpHBbIe, 6/1M3KHe K Buic-
CeKTpUCe KOOPAMHATHOrO VYI/a, B
TO Ke BpeMs MpH APYrux criocodax
H3Me/bUeHUsl HCXOAHOTO TPUPO-
HOTO BellleCTBa MOXKHO TOMYUHTh
MpaKkTHUeCKU o0ble TPaHy/IoMeT-
pUYecKHUe COCTaBbl pa3Moria.

Ha puc. 2 usobpaxeHa KprBas
IPaHYy/I0MeTPUYECKOTO cocTaBa
pasMoria Ka/lbLIUTa, IO/IYYeHHOro
Ha [V. V3 aHanmu3a maHHBIX 3TOM
dUrypel creayer, uto KPYIHOCTD
(pa3Mep) 3epeH KanblMTa COCTaB-
nger 0,25-0,3 mM. [lonyuenHsie
SKCIepYIMEHTa/IbHble  [aHHBIE 10
KPYIHOCTU 3epeH Ka/lbLIMTa HaXo-
[OATCS B XOPOIIeM COOTBETCTBHU C
[AHHBIMU retporpadpuueckoro
aHa/13a [5].

Ha ocHoBe mpoBeneHHBIX 3KC-
MeprMeHTOB Obl/1 paspaboTaH /1a-
GopaTOpHBIM  TEXHWUECKUI!  per-
flaMeHT TO/YUeHHs TIPaHCOCTaBa
TOPHBIX TIOPOA, KOTOPBIA MOXKeET
ObITh MpeACTaB/IeH CBOeM TexXHO/Oo-
rMYeckoi cxemori (puc. 3).

[lns peanusalMM TEXHO/IOTHUe-
CKOTO per7iaMeHTa To/ydeH s rpa-
HY/ZIOMETPUYECKOTO COCTaBa Top-

Puc. 2. I'pancocraB Kansuura (pa3smep 3epHa —

0,25-0,3 mm)

[AHHBIX CrIeyeT, UTO KPYIHOCTh (pas-
Mep) 3epeH KanbliMTa cocTasaser 0,25-
0,3 MM, mupura 0,05-0,1 MM, RKuMOGep-
mura — 0,10 -0,15 mM. Ha stom pucys-
Ke KPMBOM Ka/lbLIMT 1 COOTBETCTBYET

005 01 01502 025 03 03504 045 05

KpynHocTb YacTuy, KanbuMTa, UM

HBIX [IOPOA HEOBXOAKMO BHINO/HE-
HUS CAeAVIOIIHX TpeOoBaHMIi:

1. Pabouuit ctonm rupockornu-
YeCKOro HU3MebuuTe/sl [AO/MKeH
ObITh HenepOPUPOBAHHBIM /15
COXpaHeHUs BCeM MacChl HCTU-
paeMoi TOpHOM Mopoabl Ha paboyem
cTorne.

2. Macca npoGbl HccrieayemMort rop-
HOM MOpOoabl I0/IXKHa UMeTh Bec He 6o-

nee 200-300 r.
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ToaroroBxa rupockonHYecKOro HIMEIBYHTENS
178 onpeleTeHAs TPAHY.I0METPHYECKOTO COCTABA FOPHBIX MOPO]
(3avena mepdopHPOBAHHOTO PAGOYEr0 CTO.1A HA CILTOMHO)

Dopyuporanne npeIcTaBATEIBHOM IPOOBI HCc1eIVeMOl [OPHOI MOPOIBI

3arpyara Hecaeayenoi npodsl ropHoil mopoas!
Yyepe: 3arpy204HoE VCTPOHCTEO H MOILIA BAT HA padouni cToa
THPOCKOMHYECKOI0 H3MeTEHHTENRA

DopryupoBaHHE HA PA3MOIBHOM CTOTE
HecAeIveMoi npodbl C10eM PazMepoM He Oo.1ee JEOHHOTO pazMepa
3arpyaxaeMoil pakIay ropHOA MOpoJLI

JesunTerpauns HcnbITYeMOH TOPHOH TOPOILI
B rHpOCKoNHYeckoM maMeapdnTete He Menee 900 cexvan

Pacces JE‘}HHTGT]}H]_}I]BRHHI]E Il]]}Hl]ﬁ NopoJbl € MOMOMBH MEPHBIX CHT

(QopadoTka pesyabTaToB paccesa
H mOJIyYeHHe KPHEOEOH [PAHYI0METPHYECKOI0 COCTABA HCCIeAVeMol FopHOH mopoas!

Puc. 3

3. Ipoba yccneayemort ropHoOM Io-
POABl O/MKHA PACIIONOKUTECA Ha pas-
MO/IBHOM CTO7Ie TakK, uToObl OHa obpa-
30BBIBa/la C/IOM pa3MepoM He Goree
MBOVMHOTO pasMepa 3arpymxaeMoi dpak-
LIMU.

4. 3HauyeHHs YI7IOBBIX CKOPOCTEH
BpameHus Q M ® COOTBETCTBEHHO
FOPU3OHTA/IBHOM [I/IOMAAKK W Maxo-
BUKOB TMPOCKOIIOB He AO/MXKHBI H3Me-
HATbCA B Mpollecce HCTHPaHUs Top-
HOM MOPO.BI.

5. Pacces mnonyuenHoro Ha patoueM
CTO/Ie e3MHTerPUPOBAHHOIO MaTepHaria
TOPHOM TIOPOAbl AOMKEH MPOU3BOAWTD-
Cs1 C TIOMOIIBbIO MEPHBIX CHT.
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6. O6paboTKa pe3y/ILTaToOB pacceBa
Y ToNyYeHWe KPUBOM TpaHy/IoMeTpude-
CKOTO COCTaBa MCC/IeIYeMOTro TOPHOM
MOPOALI IO/MKHA TIPOU3BOAUTLCH C HC-
IO/Tb30BaHNEM MePCOHAIBHOTO KOMITbIO-
Tepa.

Ipu 3TOM NOMKHBI OBITH BbI-
AepiKaHbl c/eayiolIHe MapaMeTpbl
TeXHO/IOrHYeCcKoro npoiecca:

1. Hanpsgenve nuraHus ansi CUIo-
BOTO [IBHraTe/si TMPOCKOITMYECKOrO W3-
Menbuuterns — a0 12 B

2. Hamnpsinenvie nutanusa ans asura-
Tener TMPOCKOIIoB — 10 6 B

3. Yrnoeas cKOpoCTb BpallleHHs Ma-
XOBHKOB IMPOcKoros - ot 10 10 400 ¢,



4. VYrnoeas CKOPOCTh BpallleHUs
rOpH30HbA/IBHON M/IOMAAKU - OT 1 A0
40 ¢t

5. Bpewms uctupanus npoGbl UCTH-
paeMoit TOpHOM Mopoakl — He MeHee
900 ¢ (15 munyT).

6. Pasmep MepHbix cut — ot 0,04 MM
no 1 mm.

7. Paamep dpakiuyy npobsl UCTH-
paeMoi TropHOM Mopoasl — He Gornee
10 mM.

BbiBoabi

TakuMm o6pasoM, B Xode MCCIeno-
BaHUS HOBBIX (PU3UUECKUX [MPUHLIU-
TIOB CO3aHWA YCW/IHUW B YCTPOMCTBAX
[0 [Ae3WHTerpalMu TOPHBIX MOPOa
Obl1 pa3paboTaH He MMEIOUINI aHa/l0-
ra B Poccuu u 3a py6eroM rMpocKo-
[MMYECKUIM H3Me/IburTenb /s orpese-
fleHUs1 TIPUPOAHOro (3epHOBOro) rpa-

HY/IOMeTPHUUECKOI'0 COCTaBa HCXOAHO-
ro MaTepuasa Kak B MO/IeBbIX YC/IOBU-
fIX TeopasBelkKy, TakK U B CTallUOHap-
HBbIX 1abopaTopHAX.

Ha ocHoBe 3sKcriepuMeHTa/1bHbIX
vccrnenoBaHuil U Ha 6a3e I'M cosnan
nabopaToOpHBIA TeXHUUYECKUH perna-
MEHT T[Io/IyYeHHsl 3epHOBOro (rpaHy-
TIOMETPUUECKOr0) COCTaBa TOPHBIX
ropoa, KOTOpbiK obecrieunBaeT eauH-
CTBO H3MepeHUM VYKa3aHHOM Be/lu4u-
HBI.

[Tpu aToM mpeacTaBieHa TeXHOO-
rmyeckas cxeMa Ipoliecca Mo/1ydeHus
rpaHy/IOMeTPUYeCKOro CcocCTaBa TIOp-
HBIX  TOPOA C HWCIO/Ib30BaHWEM TI'H-
POCKOIINYEeCKOrOo  M3Me/lbuuTesnd U
copmynupoBaHbl TpeGOBaHUA U Ia-
paMeTpbl TexXHO/IOTMYeCcKOoro persia-
MeHTa.
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