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OCOBEHHOCTH COCTABA H CBOHCTB BOI'ATbIX
?KE/IE3HBIX PYA I''TYBOKOS3A/IET'AIOLIIUX

MECTOPOXKAEHHH KMA

I'prBeaeHsr pe3y/bTaTel aHaM3a, 0OOOLIeHHS H HCC/Ie0BaHHA COCTaBa H CBOHICTB 60-
ratbix xenesHpix pya KMA, BbisBieHsl OCOOEHHOCTH H MPEeA/IOREHO Ae/leHHe 6oraTbix
XKe/le3HbIX PYA Ha THIIbI 110 XapakTepy CBA3er U Mpeaeny MpOYHOCTH C Le/blo 060CHO-
BaHHs KOMOHHHPOBAHHOIO PAa3pYILeHHS PY/bl H H3Me/IbYeHHS eé B 3aboe.

KrroueBrie ci0Ba: 6orateie Xe/1e3Hble pyabl, COCTaB, CBOFICTBA.

C OCTaB U CBOVCTBa OOraThX Ke-
nesnbix pya (nanee — B2KP)
3aBHCAT HE TO/IBKO OT COCTaBa CyOCTpa-
Ta W TIO/TOXKEHUs OTHOCUTeNbHO 30H
OKHUC/ICHUs] WM BTOPHUYHOM LIeMeHTaLWH,
HO HB/SIIOTCA OAHOBPEMEHHO BO BCEM
cBoeM o6beMe CHAOXKHBIM ITPOAYKTOM
TE@KTOHUUECKHX U TMIIePreHHBIX IMPOoLec-
COB, IyTeHM, COCTaBa M BpPEMEHH WH-
dunsrpaumi [1—>5).

[l  reoTexXHO/IOTMYEeCKOM  K/acCu-
duKalMM pya HeaoCTaTouHO obIero
orpeneneHys (PU3NYECKHX XapaKTepu-
ctuk. Creayer yurThIBaTb OCOOEHHOCTU
BellleCTBEHHOTO, T'PaHY/IOMETPHUECKOTrO
COCTABOB, CTPYKTYpHbIE CBS3H, CTPYK-
TYPHO-TEKCTYPHbIE OCOBEHHOCTH U APY-
rve CBOVICTBA, BbITEKAIOUIHe U3 C/I0KHOU
reo/IOrMueckorl HCTopyur  PpOpMHpOBa-
HuA 3ar1exel [6].

B pamrax naHHO!M paboThl MpHBeae-
Hbl pe3ynbTaThl aHa/u3a, 0OOOIIeHUs U
HICC/IeIOBaHMs COCTaBa U CBOVCTB Gora-
TBIX 2Ke/le3HBIX PYa C TMO3HLIMI OOOCHO-
BaHUS KOMOMHUPOBAHHOIO PaspyllieH!s]
PYabl ¥ M3MerbueHus eé B 3aboe.

Ha w™ectopoxnenusax B2KP Bctpe-
YalOTCH MHHEpa/lbl: MarHeTWT, KBapll,
MVICTIePCHBIM FeMaTHT, MapIla/IiT, TeTUT,
Ka/IbLIUT, /IeTIMAOKPOKHT, TUAPOC/IOARI,
cyaeput, 6eMHT, TTUPUT, MapKasyT, THo-
OCUT, X/IOPOMNMPUT, araTuT, Ta/leHHT,
xnopwur [6].

126

[eHeTHuecku cpeny 3TUX MHUHEPa/IoB
BBIZIC/IIIOTCST OCTATOYHBIE U HOBOOOpPA-
30BaHHble B pe3y/ibTate [POLIECCOB
OKMC/IeHUsl, MH(PW/IBTPALIMOHHBIE U THA-
poTepMaribHbie. K octaTouHbIM MUHepa-
7laM OTHOCSITCS: MarHeTHT, AWCIIePCHBIMN
reMaTWT, T[IMPUT, Kere3Has C/Io/IKa,
KBapll. 2Kene3Has coaka sBIfETCS Yc-
TOMYMBBIMU MHHEpa/iaMi B KOpe BbIBET-
pYiBaHUs, ApPYrve He TMOHOCTBIO BhIlle-
7I0YeHBI WM 3aMellleHbl.

HoBooGpa3oBaHHbIMH B TIpoliecce
OKHC/IeHHsI ~MUHepa/laMM  SIB/SIOTCS:
THAPOOKUC/ABI Kene3a, THAPOreMaTwrT,
TUAPOTeTUT U TeTUT, MUPOKO PasBUTHIE
Ha MectopoxaeHusk. Ouu nubo 3ame-
AI0T MHHepa/bl, HeyCcTOMUMBble B
[AaHHOM cpesnie, MMbO 3aTOMHSIOT MOPHI,
MYCTOTHI. DTH MUHepasibl CBOMM obpa-
30BaHMeM OOsi3aHbl MpOLIecCaM OKHC-
7leHUsl ¥ THMApaTallvi, B pe3y/bTaTe Ko-
TOPBIX paHee CYIIECTBYIOIIME Ke/e30-
pyaHble M Kene3ocozepiKallllie MUHe-
panbl  pa3pyiaanck. K  HoBooGpaso-
BaBIIMMCH OTHOCATCH: Maplla/iuT —
MyJHMCTasl Pa3HOBUAHOCTH  KBaplia,
KaO/MHUT, OEMMUT.

K LieMeHTHpYIONINM MHHepanaaM, o6-
pa3oBaHHBIM B pe3y/bTaTe WHW/IBTPA-
LMK PacTBOPOB M3 TO/IIN HM3BECTHSKOB,
OTHOCSITCH CHUCPUT, Ka/IbLIUT, HIAMO3UT,
YacTb MarHeTura, cynbUabl — MUPUT U
xXanbKonUpuT, rubbcur. [lpuuem cuze-
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Puc. 2. 3aBucHMOCTh npeaesa NPOYHOCTH Ha CXKaTHe OT COAepiKaHHA LIEeMEHTHPYIO-

ILIHX MHHepa/loB

PUT W XIOPHUT, BblAEMABIIMECS TOCIe
BbIllle/lauMBaHHsA KBaplla, CIIOCOBCTBO-
Ba/IM YIZIOTHEHUIO PYII.

BMecTe ¢ TeM MUHepasorus pbIX/IBbIX
pya HUYeM He OT/IMYaeTcs OT MHHepa-
7IOTUM CKa/lbHBIX pYaA, U Te W aApyrue
Pa3HOCTU CIOXKeHbl OAHWMH U TeMU ke
MyHepanaMH. Pa3Hula Mexay phIX/IbIMH

Y CKa/IbHBIMU PA3HOCTAMU Py OAHOTO U
TOTO e THIa 3aK/IovaeTcs Ipexkae Bee-
ro B KO/MMYECTBEHHBIX COOTHOIIEHUSIX
MeXay reMaTMTOM (MapTUT + Ke/e3Has
CMOAKa) ¥ BTOPUYHBIMU 10 OTHOIICHHIO
K HEeMYy MHHepa/laMH, I7IaBHBbIM 0Opa3oM
CHUAEPUTOM UM X/IOPWUTOM. A HMEHHO, B
PBIX/IBIX pyaax cuaepruTta U X/A0OpHTa
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BCerza MeHbllle, YeM B CKa/lbHBIX pyaax,
a coaepXaHWe reMaTMTa HaxXOOWTCH B
npenenax 83,6 — 97,27 %, uto ckasbl-
BaeTCs Ha OCOOGEHHOCTAX XWUMHUECKOTrO
cocraBa atux pya (puc.1) [7]. Tlo xu-
MM3MY DBIX/IbIE PYAbl XapaKTepPH3YIOTCs
Haunboriee BBICOKUM cozepKaHueM Ke-
ne3a ot 65,2 no 68,4 %, a B cpeadem
67,7 %. CoaepxaHue KpeMHe3eMa He
npeBbimaer 2,12 % B cpeanem 1,38 %,
ravHo3eMa He 6onee 2,02 % B cpeaHem
1,05 %.

[Tpenen MpoYHOCTH Ha CKaTHe TeCHO
CBA3aH W 3aBHCHUT OT COAEPXKaHWSA Lie-
MeHTHUpYIoIMx MruHepasios L (puc. 2).

C yBenuueHueM conepxKaHusl 11eMeH-
TUPVIOIIMX ~ MHUHEPaZIOB  YMEHbIIaeTcsl
IIZIOTHOCTh U TIOPUCTOCTb. B pabote [8]
Npeano)eHo oObeaUHATh MHUHEepPa/IorH-
yeckre Turel BXKP mno xumuueckomy
COCTaBYy B ZBe IPYIMbL: 1) MapTUTOBLIC,
JKE/Ie3HOCMIOAKOBO-MAPTHTOBbIC; 2) TMAPO-
reMaTUTO-MapTUTOBbIe,  X/IOPUTO-MapTH-
TOBbIC, MMAPOreTUTOTUAPOreMaTHTOBBIC.

KnaccrduKalMoHHble  [TOKasaTeslq,
WCMIONb3yeMble /11 TPYHTOB, He B MO/
HOM Mepe MOTYT ObITh [PUMEHEHBI K Xa-
pakTeprcTikam 6oratort pyast [9]. [las
phiX/IBIX pasHocTert B2KP  xapakrepHo:
Ma/ioe COTIPOTHB/ICHHUE CXKATHIO, Ma/leHb-
KU KO3(pPULIMEHT PUABTPALIMK, OO/b-
1asi HaChIIIEHHOCTh BOAOM, Oorbllasi Be-
MMUYMHA MAaKCUMa/IbHOM  MO/ICKY/ISPHON
B/IarOEMKOCTH, TUKCOTPOITHOCTb.

EcTectBeHHas MOPHCTOCTb pya, OKa-
3bIBaeTCA BO7IblIe PacyeTHON MOPHCTO-
CTH. JTO 06CTOATeNLCTBO 0OSI3aHO TO-
My, UTO BOAY, COAepXallylocs B pyae,
[PYHATO PAacCMaTPUBaTh KaK KHUAKYIO
dazy, pasMelleHHYIO HCK/IIOUHNTE/IbHO
MexKay JaCTULIaMH IPYHTa, T.e. B Mopax.
YacTh BOABI MOMKET HAaXOAWTHCH B BUIC
I[I/ICHOK, T.e. IOI/IOAThCH KO/IIOWAAMH.
[neHouHas MOMERYASPHO — CBSI3AaHHAs
BOZIa MOXKET HaxXOAWThCA B TBEPIAOM CO-
CTOSIHUM U OOBeAWHATHCH C CHCTEMOM
TBepAbIX MHHepasbHbix yactvill. O6pa-
30BaHUIO BOAHBIX [/IGHOK BOKPYI MHHEe-
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panbHBIX YaCTHLI CrIocOBCTBYeT Goree
BBICOKAsl SHEPrus [IOIVIOIIEHHsS KaTHO-
HOB Xe/le3a M0 CPaBHEHWIO C KaTHOHa-
MM QMIOMMHMSA, KaiblivMe, MarHus. Kak
M3BECTHO MPOYHOCBA3AaHHAS BOAa MMeeT
IZIOTHOCTb 1,5—2 1‘/CM3 U Moaynib
capura 20 MIla. Tlockonbky 3Ta dasa
He MoxeT ObITh pacu/ieHeHa U yaasieHa
13 Mop IYyTeM CXKaTvsa Pyabl Mo Harpys-
KO, TO OHa /I0/IKHa OBITh ITPHCOearHe-
Ha K TBepaod (ase IPyHTa, TO eCTh
YacTb BOIBI B pyze Kak Obl WAET Ha yBe-
nuyeHre Teepaoit daswl. [loatomy dak-
THUeCKasi TMOPHCTOCTb PYabl  Pe3Ko
YMEHbIIAETCs [0 CPaBHEHHIO C pacyeT-
HOM TIOPUCTOCTBIO. 3HaueHre pakThue-
CKOM TIOPHCTOCTH BHUAMMO Korebnercs
ot 15 mo 40 %.

ITOT hakT MOKEeT CBHWAETe/bCTBO-
BaTb O Hammuuu B DB2KP  BoaHo-
KO/I/TIOMIHBIX CBsi3el, KOTOphle OOYC/IOB-
MUBAIOTCH B3aUMOICUCTBHEM MEXIAY MU-
Hepa/lbHBIMU YaCTULIaMH, T/IeHKaMH BO-
Obl M KOMIOWAHBIMU OOO/IouKaMu. Pas-
MMYAIOT CAeAyIolMe BUAbI CTPYKTYPHBIX
CBf3el: BOAHO-KO/IZIOWAHBIE  (Roarys-
LIMOHHBIE Y KOHAEHCALIMOHHbIE) — TII/Ia-
CTUYHBIC, MArKHe, OOpaTHMBIE U KpU-
CTa/I/TN3ALIMOHHBIE — KEeCTKUe, XPVIl-
kue, Heobpatumele [10]. Koaryasimon-
Hble CBsI3M OOBIYHO BO3HMKAIOT ITPH BbI-
MageHuy OCaAKOB W CBEPThIBAHHM KO-
nounoB. KoHaeHcallMOHHbBIe — MpU YII-
MIOTHEHHH KOAryIslMOHHBIX  CTPYKTYP
[0  COINPHKOCHOBEHWS MMHEpa/IbHBIX
YacTvll ¥ mnonuMepusalmu reneit. [lpu
Ma/IOM  B/IAXXHOCTH  BOJAOHACHIIIEHHBIX
PYa BOAHO-KO//IOWAHbIE CBA3U Oorbllie,
C YMEeHblIIeHHeM TO/MIMHBI BOAHBIX 000-
[IOYEK  YBe/MUMBACTCH MO/ICKY/ISPHOE
[IPUTSZKEHWe  WUMOZIeH  TTPOYHOCBS3aH-
HOM Bozbl U BeiiectBa. C yBenmueHHem
BAXKHOCTU BOAHO-KO//IOUHBIE CBSA3U
YMEHbIIAIOTCS.

B ronb3y sTHX MpearonoxeHnii CBY-
[eTenbCTBYET T0/I0KEeHHe O TMOBeIeHHH
IbI/IeBaTbIX U [MTMHUCTBIX UYACTHLI, KOTO-
phle CcriocoOHbI OOPa30BbIBAThL arperarhl



¢ uementoM u3 KomnouzaoB [11]. B2KP
SIB/IAIOTCA ABYX (pa3HOM CHCTEeMOM TBep-
able yactuilel ¥ Boga. CucTeMbl ¢ pas-
MepoM yvactuil 0,1—5 MrM moryt obra-
Aath  CrieurMPUUecKMMU  CBOMCTBAMU
KO/I/IOVHBIX CUCTEM, HaXOAWThCA B CO-
croaauy rensi. CriocoBHOCTb py/abl aa-
BaTh B BOJE YCTOHUMBHIC KO//IOWHBIC
pPacTBOpBI, He oOcedalollMe B TeueHue
[IO/ITO BPeMeHH, CBUETeNbCTBYeT O Ha-
MMYMY BOAHO-KO/I/IOWAHBIX CBA3EH.

Ha ocHOBe sKcmepyMeHTa/IbHBIX MC-
CrlefoBaHWM CBOYICTB BOAbl B TIPYHTax
A.D. [lebener (1935 r.) BblZemmn wuc-
TUHHbBIE T/IBIBYHBI — T1€CKH C MIPHUMEChIO
[7IMHKCTBIX TIB/ICBATBIX U Y/IBTPAKO/I/IO-
WAHBIX YacTWULl W TICeBAOIVIBIBYHbI —
TOHKO3EPHUCTble  Tecku. [ paHcocTaB
TOHKO3epHUCThIX meckoB 0,1—0,05 mm
— 60 %; 0,1—0,5 mm — 10 %; < 0,05
MM — 30 %. Iloa BosnercTBreM BUGpa-
LIMM T/IBIBYHBI Pa3KUKAIOTCS, BIAXKHOCTh
15—17 %, nnoTHOCTL BB, YeM
o6buHBIX TeckoB 1900—2100 &r/m°,
noprctocth 25 %. T'labByHBI MeaneHHO
dunbTpyioT U oTAaloT Boay. Ilpu Hop-
MasbHOM maBreHnd 0,8 Mlla mnzibiBYHbBL
CKUMAIOTCH, TIPU Pasrpyske AaloT YIIpy-
ryio otaauy. Ecam rzbiBYHY HeRyma pac-
M/1bIBaThCsA, OH OO/1aZaeT XOopolied He-
cyler criocobHoCThIO. Bes Boabl cumbHO
OIVIBIBAIOT W O6/1a/al0T 3HAUMTE/IBHOM
[VIOTHOCTBIO YIIAKOBKU. YTO/ ecTecTBeH-
HOTO OTKOCA ITPY €CTECTBEHHOM B/IarKHO-
ctn noa Boaon 9—10°, 6e3 Boas 6—9°.
[abBYHBI, HaxoasulMecs MOoA BOAON B
TeueHre TpexX AHel KMenu BAAaXHOCTb
13 %. Tlpu B3GanTBIBAHMM HCTHMHHBIX
[VILIBYHOB C BOAOM KO/IZIOWAHAs 4YacCTh
YCTOMUMBa M He ocedaeT [A/IUTe/IbHOe
BpeMsi B TeUeHHe HeCKO/TbKUX MeCHLIeB.

Haripumep, konmuectBo Bobl, yaep-
JKHBAaEeMOe CH/IaMU MO/IEKY/IIPHOrO TIPH-
TSZKEHUSI TIPU pasMepe YacTULl MeHbine 1
MKM Yy uMoHuTa — 23 %, 6uoTthta —
48 %. Tlpu 3sHauMTe/LHOM ITOPHCTOCTU
B2KP BomonpoHuiiaembie, Ko3pdHLIM-
ent unsrpatmn 0,1—1 M/cyTRu.

B.B. [eparvHeiM 6b1/10 YCTaHOB/ICHO,
YTO MPOYHOCBSI3aHHAasl BOAA HAXOAWTCS
B TBEPZIOM COCTOSIHUM U OOBeAUHSETCS C
CHCTeMOM TBep/AbIX MMHEpPa/IbHBIX uac-
THL, TaKXKe UM YCTAHOB/IEH PACK/IMHU-
BatolMi 3ppeKT BObI, KOTOPBIM IpU
YBE/IMUEHUN B/AXKHOCTU I[IPUBOAUT K
YMEHbIIICHHIO MMPOYHOCTH.

['potiecchr 6ypenus u CI'/ npuoast
K YBE/IMUEHUIO B/IAaXKHOCTH, K CHUKEHUIO
Y paspbiBY BOAHO-KO/I/IOWHBIX CBfA3eN U
pyaa B OTOOpaHHBIX Mpobax MpeacTas-
nsieT CoOOM MbI/IeBATHIM M ME/KHIA TIeCOK.
KpoMe Toro, BBICOKOTIOPUCTbIE PY/Ibl
(*ker1e3HO-C/IIOMKOBO-MapPTUTOBBIE U Map-
TUTOBbBIE) UMEIOT CHCTEMY 3aMKHYTHIX IO
3aro/THeHHBIX BO/OM, HaXodsCh B HETPO-
HYTOM MacCHBe I10 AaB/leHHeM, OHH He
TepsAIOT Hecyliell CriocoOOGHOCTH U BeayT
cebs Kak Yrpyrve Mazio CKrMaeMble Te-
na. ['lpu pasrpyske B rpoliecce OypeHris
W Be/leHHsl TOPHBIX PabOoT MPOSB/SETC
criocobuocth B2KP pacceinmatkes v mpe-
BpalllaThCs B [TECOK.

KpuctanmsalmorHele cBA3U  (CBA3U
KPUCTA/I/IOB OKUC/IOB 2Kere3a U KpeM-
HUS) U OOYC/OBIMBAIOTCS /ICMCTBUEM
XUMHUECKUX CW/, obOpasys B TOYKax
KOHTAKTOB C MHHEpPa/IbHBIMM YaCTHLIAMU
MO/TMKPUCTA/I/ITYECKUE CoeVHeHUs
[10]. OTuMuM cBasaMU OBMALAIOT IIOT-
Hble U TBep/ble CLIeMeHTHPOBaHHbIe 6Oo-
raTble KenesHble PYbl.

HeonHnoponHocTs, repecarBae-
MOCTb [IVIOTHBIX M MATKHX IIPOC/IOCK
Takke B/USAIOT Ha TOYHOCTh OIlpesere-
HUS: T/IOTHOCTH, CKHMaeMOCTH, COIPO-
TUB/IGHUs CABWTY, HabyxaHUs U KO3(-
duimeHTa puabTpaluri. THKCOTPOHbIC
CBOVCTBa He IMO3BO/ISIOT [IPABH/IBHO Orl-
penenvth BIaxKHOCTh M IPaHMLY TeKyue-
ctu. ['lpu onpeneneruu yaenbHOro Beca
OTME@YEHO CBOMCTBO PY/bl BCIVIbIBATH U
MOAHMMATLCA IO CTeHKaM MUKHOMeTpa.
CriocobHOCTh py/bl YAepKUBaTh 3HAUK-
Te/lbHOE KO/IMYeCTBO BObl B BHAE MO-
NERYASIPHOM B/IArOEMKOCTH He TI03BO/Is-
eT TOYHO OMpeae/IUTh BOAOOTAaYY.
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Bomootnaua wux, ornpesesneHHasi Mo
Pa3HOCTU TIO/THOM MO7IEKY/IAPHOM B/aro-
eMKOCTH U MaKCHMa/IbHOM MO/eKY/Isp-
HOM B/IarOGMKOCTH, Kozefriercs B Ipe-
nenax 4,7 % oo 12,6 %. OcHoBHOMI
OCOGEHHOCTBIO CTPYKTYPhl MATKHUX OCTa-
TOYHBIX PY/ SAB/ISETCS arperupoBaHHOCTD
KpUCTa/TIOB reMatrta. CTPYKTYPHYIO OC-
HOBY TO/TYPBIX/IbIX PY COCTAB/SIOT 3BE3-
YaTo-IIMITOBaThle MHUKpOarperarbl rema-
TuTa (MapTUTa U KenesHOM C/IO/KH) Be-
murHo 0,03—0,1 mm. Pasmep sepen
MapTuTa cocTaBasger 25—50  Mrm
(0,025—0,05 MM), a Kere3HOM CIIOAKU
or 53 mo 73 mrm (0,053—0,073 mm).
Kpucrannyeckre sepHa remartura, Cria-
raroume MUKpoarperarbl Z0BO/BHO TPOU-
HO CBSI3aHbI MEXAY COOOM CH/IaMH MexK-
KPHUCTA/I/IMUECKOrO CLIeT/ICHHs. JTH MUK-
poarperatsl C/Iy»kaT /1eMEHTaMM, U3 KO-
TOPBIX TIOCTPOEHbI Goriee KpyIHbIe arpe-
rathl, CBA3aHHBIC TAKKE CH/IAMU MEXKPH-
CTA//TMYECKOrO  CLEIVIeHHsT /MO0  Hero-
CPeACTBeHHO MeXY 3epHaMK TeMaTwTa,
MnBOo MOCPeACTBOM CHAEPUTA U X/IOPUTA.
B cneactere 3Besuato-mMrnosator gop-
Mbl 37IeMeHTapHbIX MHKpOArperaTton, 60-
flee KpyIHbIe arperathi, @ paBHBIM OOpa-
30M U BCA MsArkKas pyaa, o6agaloT BbICO-
KO TIOPUCTOCTHIO, a Griarogaps Ha/IMUMIO
MEXKKPHCTA/I/TMYECKOTO CLICTI/ICHHST MeXKIY
COTPUKACAIOIIMMICH ~ KpUCTA/VIaMU U
MUKpOarperatamMmy reMartvra STh arperathl
06M1a/1Al0T HEKOTOPOW KECTKOCTHIO.

Ouenb Masasl TI7IOM@AL KOHTAKTOB
reMaTUTOBBIX 3epeH, IO KOTOPhIM pas-
BUTBl CHM/BI CLICIVICHUS] MeXAY UX arpe-
raTaMu, W pbIX/I0€, KPHITOKPUCTA/IIN-
yeckoe TMOPOIIKOBATOE C/I0XKEeHHe arpe-
raToB X/IOPWTa, 3aro/HAIOMMK YacTb
CTPYKTYPHBIX MOP B pyaax, oOYC/IOBIU-
BAlOT UPE3BbIUAMHO HU3KYI0 OBLIYIO
[IPOYHOCTb MSATKUX PYa U OBICTPOE MX
pasMoOKaHWe, HeCMOTpPs Ha BBICOKYIO
[IPOYHOCTb OTAE/bHBIX THE3[ C CUAEPH-
TOBOM lieMeHTauued. [lostomy npu Ha-
PYIIEHNUH YC/IOBUS BCECTOPOHHEro CHKa-
TS MATKME PYabl OT HeOOMbIIMX Ha-
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MPSKEHHH XPYIIKO Pas3pylIaloTcs, Ipe-
Bpalllasicb B pa3ae/IbHO-3epPHUCTO-arpe-
raTHYIO Maccy, [a/ibHerllee ToBeJeHue
KOTOPOM 6yeT 3aBUCeTh OT ee arperat-
HO-TPaHY/IOMETPHUUECKOr0 COCTaBa, YB-
MaXkHEeHHOCTH, XapakTepa U criocoba
MIPH/IOKEHHUST HAarpy3KH.

B 3aBrcrMMOCTH OT XapaKTepa CTPYK-
TYPHBIX CBSI3eli MOKHO BBIAC/INUTh Clle-
ayronme rpyrisl B2KP:

1. 3emnucThle, IVIBIBYHHBIC WM 3ep-
HHCTbIE CO C/1abblM CKe/IeTOM C Koaryris-
LIMOHHBIMH BOAHO-KO/I/IOWAHBIE CBS3SMU
(c Ha/mMuMeM TTPOYHOCBA3AHHOM M PBIX-
NTOCBSA3aHHOM BO/IbI).

2. Msrkuve cBs3Hble TIMHOMNOAOOHBIC
W/ CO CKe/IeTOM C KOHAEHCALIMOHHBIMU
BOIHO-KO/I/IOVAHBIMU CBS3AIMH (C MpoY-
HOCBSI3aHHOM BOZOMN).

3. TlaoTHBIE CriOpaanyecKy CLieMeH-
TUPOBaHHbIE, C/1aBOCLIEMEHTHPOBAaHHbIC
C KPHCTA/V/IM3ALIOHHBIMU  KECTKHMMU
CBA3IMU C KOHTAKTHBIM LIEMEHTOM.

4. Teepable, CKa/lbHble CLIEMEHTHPO-
BaHHbIE C KPHCTA/I/TN3ALIMOHHBIMU TBEp-
[IBIMU CBS3FIMU C TIOPOBBIM LIEMEHTOM.

[To rpaHy1OMETPHUUECKOMY COCTaBY
MSATKHE Pyabl XapaKTepU3VIoTCs Mpeosd-
fafjaHieM CYMMbl Me/IKOWM  IecyaHOM
(0,1—0,05 mm), neiresatoit (0,05—0,01
MM) 1 ravHucTon (<0,005 MM) doparLmit
IIPY CYIIECTBEHHOM COAePXaHHMU KO/II0-
WHO-AVCIIEPCHOM  (ppakLvK, 4TO 06Y-
C/IOB/IGHO Pa3MepaMy MOHOKPHCTA/IZIOB U
MUKpOArperaTtoB reMatvira M IpHUCYTCT-
BHeM aMOP(MHBIX MMAPOOKKC/IOB Ke/le3a.
OTH ke TNpuUMHbBL OGYC/IOBIHMBAIOT TOH-
KVIO TIOPUCTOCTh PV, BBICOKVIO Karlu/l-
MSPHOCTb, OO/BIIYIO BeMMUUHY MaKCH-
Ma/IbHOM MO/ICKY/ISIPHOM  B/TAarOEMKOCTH,
HHM3KYIO BOIOIPOHHLIAEMOCTb.

["paHy/OMeTpryecKrii CoCTaB MHHe-
pabHbIX  pasHoBuaHocTert BXKP  yetko
pasaensiercs  (puc. 3). Wccnenosanus,
BBITIO/IHEHHbIE CHUTOBBIM METO/IOM [103BO-
[SIIOT TIO/TYYMTh 3aBHCUMOCTH /11 CHUHEK
yactuil dopakiwmit MeHsiie 0,05 MM okoro
40 % — (pammt 1—3); ana KpackoBbIX
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Puc. 3. 'panynomerpuyecknii coctas b2KP

pya, Gonbiue ot 60 1o 72 % (psasr 4—6).
VccnenoBanus ¢ vcrions3oBaHUeM poTo-
METPUUYECKOTO CeaMeHTOMeTpa KOMIIa-
HUM XOZIaKOBa, TOKa3a/li CYIECTBEHHOE
OT/IMUMe pacripesie/leHNst YacTHIl Y CUHEeK
MeHee 0,005 mM (5 MKM), T.e. [MIMHMCTBIX
vactuil 2,4 % u y xpacok 25 %, pasme-
pom Mmenee 0,002 mm (2 MrM) 1,5 wu
10,8 %, menee 0,001 (1 mxm) 1,2 u
2,2 % cootBerctBenHo. Ornpenenvs cre-
rneHb HeoaHopoaHocty ans B2KP o

g
dbopmyne C, = =, NONYYNM, UTO CHHb-

le
KU SAB/SIOTCS OAHOPOAHBIMU 10 TPaHY/IO-
MeTpudeckomy coctaBy C, =2, Kpacku

BecbMa HeoaHopoaubiMu C, =12

Ha ocHOBe M310KeHHBIX [OAXOA0B
NpeanaraeTcs creayiollee oObeaUHeH e
pasHoBuaHocTtelt B2KP no xumudeckomy
1 MHUHEpPa/IbHOMY COCTaBY C YUeTOM rpa-
HY/IOMeTPHUYECKOrO COCTaBa:

A JKenesHO-C/II0AKOBO-MapTHUTO-
Basi; MapTUTO-Ke/1e3HO-C/IOIKOBAsT; Map-
TUTOBAs (CUHBKH);

B — ruaporemMaTUTO-MapTHUTOBaS;
reTUTOMapTUTO-TUAPOreMaTUTOBRas,
TUAPOTeTUTO-TeMaTHUTOBast (KpacKu).

3Be3uaTo-mMnoBartas popMa MHUKPO-
arperatoB U BbICOKasl 3Heprusi roBepx-
HOCTHM MMKPOKPHCTa/IZIOB TeMaTuTa, a
TakXkKe aMOP(QHBIX YAaCTHUYEK THUAPOOKH-
C7IOB ¥enesa OOYC/IOBIUBAIOT SICHO BbI-
paxKeHHble THKCOTPOIIHbIe CBOMCTBa
PBIX/IBIX Macc pya (paskumeHue MpU
BCTPAXMBAaHMM U BOCCTAHOB/IEHME
MPOYHOCTY TIOC/Ie TpeKpalleHus BCTPs-
XVBaHUs). BrICORast MOPUCTOCTh TMOMY-
PBIXBIX PYA M MX TYOOKOe 3a/ieraHue
HMXKe YPOBHs TOA3EMHBIX BOA SB/SETCS
[IPUYUHOM MX BBICOKOM  BaXKHOCTH.
Borblilasi  M/IOTHOCTb  TBEPABbIX YACTHLI
pya, npubmuxkarommiics Kk 5000 Kr/M° 1
[axke Bblllle, orpenensieTcs npeobiaaa-
HUEeM B MX COCTaBe reMaTMTa U HHU3KUM
coaepxaHveM O6o/ee MerkvMx MuHepa-
noB. [lo M7AOTHOCTM TBepABIX YaCTHILI
B2KP MoxHO OTHecTH K Kaaccy Tsxe-
NBIX MUHEParioB.

[o drsHueckoMy COCTOSIHHIO KepHa
B COIIOCTaB/IGHUU C TUAPOreo/1oruye-
CKUMH, TeO(PUHNUECKMMU AaHHBIMU U TIO
HabMoAeHHAM Tpoliecca ruaApoaAoObIUM
rpe//laraeTcsl BbIACMUTh THIBI PYya IO
rpeaeny MPOYHOCTH Ha OAHOOCHOE CXKa-
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B2KP pasHoBuaHocTH A:

1. OueHb HU3KOM ITPOYHOCTH MeHee
3MIlaf=0,3.

2. Huskoit npouHoctu MeHee 3 1o 7
MITa BrmouutensHo, f = 0,3—0,7.

3. Masnor npouHoctu Meree 7 g0 10
MITa BrmountensHo, f = 0,7—1,0.

4. T'lpounas ceeime 10 wmu £>1,0.

B2KP pasHoBuaHoctu B:

1. OueHb HU3KOM MPOUHOCTU MeHee
2MIMaf=0,2.

2. Huskoir npounoctu mMeHee 2 10 5
MIa BrmountensHo, f = 0,2—0,5.

3. Marsnoit npoudocty MeHee 5 no 10
MIa BrmouuntensHo, f = 0,5—1,0.

4. Ipounas ceimte 10 v £>1,0.

TakuM 06pa3oM, BbiSB/IEHHBIE OCO-
GeHHOCTM COCTaBa M CBOHCTB OOraTbiX
JKeresHbIX Py IMO3BO/SIOT [PeaIoRUTh
BblZE/IGHYE TPYIII M0 XapaKTepy CTPYK-
TYPHBIX CBsi3ell U THIIOB [0 T[Ipesaeny
IIPOYHOCTH Ha CXKaTHe C Liefblo 0GOCHO-
BaHUS KOMOMHUPOBAHHOIO PaspylieH!s
pyaBl, a B [AanbHeHieM pa3paboTaTth
reOTeXHOMOTMUYECKYIO  K/IaCCU(PUKALIMIO

B2XKP KMA.

CIIHCOK /THTEPATYPbI

1. Bpuran H.B. Boratble xenesHble pyabl
KMA Kak OGbeKT CKBaXKHUHHOM TMAPOAOOLYN/
W.B. Bpuran, C.I. [leisepoBuu //TopHbiit
HMH(OPMaLIMOHHO-aHA/IUTHYECKUIT  BI0/I/IeTeHb,
Ne 2, 1999. — C. 105—109.

2. bpurar M.B. O akropax, BAUSIOMNX
Ha BBICOD CHUCTeMbl PaspabOoTKU MPU CKBaKUH-
Hoit ruapomobeue/V.B.  Bpuran//TopHbiit
MHGOPMALIMOHHO-aHA/IUTUYECKUM  BIO//IeTeHb,
Ne 1. — 2003. — C. 213—217.

3. bpurar H.B. Pecypcel Goratbix kenes-
Heix pya KMA ans ckBakMHHOM rvaApoaoObI-
un/V1.B. Bpurtan//TopHbiit kypHaa, Ne 1. —
2004. — C. 59—61.

4. Bpuran HM.B. O kputepusix OLIEHKU pe-
cypcoB Boratbix xenesusix pya / V1.B. Bpuran
// TopHBI HHPOPMALIMOHHO-AHATUTHYECKHIA
6ronnetenb, Ne 3. — 2005.

5. Bpurar M.B. CrBaxuHHas ruapoaots-
Yya — BakHOe Harlpap/eHHe pPaclIMpeHUs MH-
Hepa/bHO-ChipbeBol Gasbl cTpaHbl/ K.B. Bpu-
taH//Henpornonb3oBanre — XXI Bek. —
2007. — Ne 6. — C. 52—058.

6. llleBoipe  H.A. TeotexHonorvueckas
Kaaccuduralms xene3usix pya KMA / MLA.

KOPOTKO OB ABTOPE

[lleBripeB, B.M.Onumenko, B./.Tatbauun //
1-pi1 Coercko-lOrocnaBckyit cMMITO3UYM 10
npob/ieMe CKBaXKMHHOM TMAPAB/IMYECKON Tex-
Honoruv. Tom [. — M.. MI'PU, 1991. —
C. 53—56.

7. AamnnyeB B.H. VaMeHUMBOCTb (OU3BHKO-
MexaHUYECKHUX CBOMCTB BOraThixX Ke/e3HbIX pya
Ha rAyOoKO3azeraiolMx  MeCTOPOXKICHHAX
Kypckoit MarHutHow aHomanmu/ B.H. Anmu-
nyeB // TopHbI HMHDOPMALIMOHHO-aHA/TUTY-
yeckuit Oronnetens, Ne 11. — 2006. — C.
258—261.

8. leostorus, rvaporeonorus M KernesHele
pyabl GaccetiHa Kypckor MarHHUTHOM aHOMa-
mun (KMA). Tom Ill. 2Kenesusie pyast /M.H.
[leonenko, M.A. Pycunosnu, C.M. Yaiikuh;
moa pea. WM.H. [leonenko. — M.: Heapa,
1969. — 320 c.

9. TOCT 25100—95. Tpyurel. Knaccu-
dukarma. — M.: MHTKC, 1995. — c. 38.

10. LipitoBny H.A. MexaHrka TrpyHTOB/
H.A. LlbitoBru. — M.: Breicin. mk., 1983. —
288 c.

11. bapramomeri A.A. MexaHuKa TIpyH-
toB/A.A. Bapronomen. — M.: ACB, 2004. —
304 c.

AmmnyeB Banepurt HukoraeBuy — KaHAMAAT TeXHUUYECKHMX HayK, AOLIGHT, 3aBeayiollnit Kades-
po#t, ['yORUHCKUI UHCTUTYT (cprmran) MOCKOBCKOTO TOCYAapCTBEHHOTO OTKPHITOrO YHUBEPCHTETa.

N

132



