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n.A. THIUHH 

Tqmckuü cocydapcmeennbiü ynueepcumem. Tomck

B  öojibuiHHCTBe cjiynaeB npon&neHivi MeTaMop<J>H3- 
Ma HepupbJBHo cBinaHW c TeicTOHHHecKHMH npouecca- 
mh h, cjieaoBaTejtbHO. aoavKHW conpoBOttaarbc» ae^op- 
MauHXMH ropHux nopoa Ha pauiHHHWx ypoBHxx opra- 
HH3auHH hx CTpyKTypw. B to  *e  BpeMx. b peanbHoft reo- 
JiorHHecicofi npaKTHKe TaKax CBjnb ycTaHaaiHBaeTcx  
iiajieKO He Bceraa. (Iphhhhw aaHHoro HeoooTBeTCTBHJi 
kpowtc» Kak- bo Bno.iHe oöbCKTHBHWX (JjaKTopax (ynpy- 
rHii xapaicrep ae<}>opMaunfi, KOMneiicaun» aHH30TporiHH 
non» Hanp»*eHHfi o fo e M iiu M  s ^ e K r o M  M H HepaabHw x 
npeBpameHHfl. /lOKanmauH* TeKTOHHHecKHx /ibh^kchhA 
BflOJib y3KHx 30H rwacTHHecKHx cpuBos - ductile shear 
zones, h t.ä.), TaK h HeaocTaroHHocTbio crpyKTypHo- 
neTponorwecKoft myneHHOCTH BwcoKoreMneparypHbix 
MeTaMOpiJlHTOB. B 3TOft CBH3H, A.H. Poübll HH (2001) 
noünepKHBaeT, hto, HecMOTp* Ha H3o6iuiHe npH3HaKOB 
CMHaeiJ)opMauHOHHoro MeraMop<J)H3Ma Ha ypoBHe 3ejie- 
HOCJlaHUeBOfi H 3nHÜ0T-aM(|>H6o^HT0B0H 4iaiIHp (Kpe- 
HynsuHOHHWft KJiHBa*, nop(JiHpoKjiacTHHecKHe CHCTe
Mbi, jieiiTHKyjmpHwe a rp c ra ™  h np.), KpHTepHH pacno3- 
HaBaHH» BWCOKOTeMnCpaTypHWX H BWCOKOÖapHHeCKHX 
TeKTOHHTOB flO CHX nop OTCVTCTByiOT OopaiOBaBUJHM- 
ca npoßen, no Bcefi BepoüTHoeTH o6ycaoBJieH tcm , hto 
"PH 3THX yCJIOBHJlX pe3KO B03paCTaeT po .lh  THüpOCTa- 
THHecKoro aaBJieHH», (jwpMHpyiOToi rpaiiy/ioMeTpHnec- 
™  OflHopoüHbie a iperaT ti, BbipaBHHBatoTc» peojiorwHec-

Kne CBOHCTBa c o c y m e c T B y io m H x  M HHepanbHbix (j>a3. 
rio sT O M y ans oueH KH  coornoLiieH H H  M eT aM op^m iM a h 
aecfiopM auHfl ropHbix n o p o a  n p n  b w co k h x  aaB JieH H sx  
h/h jih  T eM nepaT ypax  TpaanuHO HHbie M eToaw  H3yHeHH» 
hx C TpyKTyp AOJDKHM noflKperuiHTbCii aonojiHHTeabHbi-  
mh HccjieaoBaHHHM H. B n o c jie aH e e  BpeM », anx onpeae-  
jieHH» aH HaM H H ecKoro  pe>KHMa MeTaMop<t>H3Ma HaHÖo- 
jie e  u inp oK o  Hcno^b3yKTTC(i M eToa aH arH ocTH KH  bchm- 
M eTpHH (j>opMbi M H H epanbH w x 3epeH  (Flinn, 1962) h 
3H3JIH3 npeanoHTHTejibHbix opHeHTHpoBOK n o p o a o o 6- 
pa3yiouiHX M H HepajioB (KasaKO B , 1987; PoawrHH, 1994, 
T h u ih h , 1999; 1999a; Abslos, 1996, Bustier et a l. 1991).

B aaHHoft pa6crre aBTopoM  n p ea jia rae T cn  pe iueH H e 
o6o3HaHeHHofl 3aaanM nyTeM KOJimecTBeHHoft oumikh 
xapaKTcpa rpaHHU h ctsthcthhccKoro a H a jiH ia  rpaHy- 
jioMeTpHHecKoro co cT aB a  nnaBHwx nopoaoo6pa3yiomHx 
4>a3 nnponoßbix 3icn0rnT0B M ap yH K eycK o ro  SKJiorHT- 
aM (J)n6oa HT-rneficoBoro KOMnaexca (IloaiipHwß Ypaa).

M apyH KeycK H ii 3KaorHT-aM(j)H6oaHT-rHeficoBbifl 
KOMtUieKC BXOflHT B COCTaB OaHOHMeHHOÜ HaASHTOBOfl 
CHCTeMbi b  30He ITiaBHoro D iyÖ H H H oro  Pa3a0M a Y pana 
(JleHHbix, 1984). Ha 3anaae nopoabi KOMruieKca h s a b h - 
HyTW Ha MCTa6a3HTbi HdpoBeücKOH c b h t w , 3 Ha b o c t o - 
Ke OHH TeKTOHMHCCKM IiepCKpbIB3K)TC)) 06p330BaHH5IMH 
repaH3CKoro 3icn0rHT-niayK0«})aiicjiaHueB0r0 KOMruieKca.

CpeaH casraiotuHX MapyHKeycKHft KOMtuieKc nopoa,
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Bbiüt-jisKiTcn jiBe neTporeHeTmccKMe cepHH - MeTa6a- 
3HT0BÄJI H rpaHHTOHAHail (TmUIHH, MepHbllllOB, 1998). 
MeTaöajHTOBa« cepHH o&beAHHaeT rpaHaTOBbie nepn- 
AOTHTM, rmponoBhie 3KJionrrM, ajibManAHHOBhie skjio- 
rHTbi, a TaKiKe hx np0T0Jinn>i h npoAyxTbi AHat^Topeia. 
rpaHHTonaHax cepHx npeACTaBJieiia neiHHTerpiipoBaH- 
HMMH TCJlaMM HHT>CKUHOHHblX tpaiiaT-raCTHHrCMTOBblX 
rHeflcoB, rpanoAHopirr-MHrMaTMTOB, cyömejio'iiibix rpa- 
HHTOB, JlCflKOipamiTOB

n o p o a b i c jia ra io m H e  M ap yiiK eycK H fl KOMruieKC orpa- 
HHMeHbi no n p o cT H p a iim o  h  M epeay ioT cn  A p y r  c Apy- 
roM , c m iia B a »  BncHaTJicHHe cT p yK T yp w  “ c j io e i io ro  rui- 
p o ra ”  (V a o B K iiH a , 1985). B  h h x  y c T a n a a n n B a io T c s  npn- 
JH aK H  HeO JIHO KpaTHblX njiaCTHMCCKHX ü e ^ o p M a m it l  
(M axpo-, Me30-, M H K p o M acn n aö n a ji cx jiaA 'iaT o cT b , 6y- 
jlH H a * . 6nacT0MHJi0HHTH3auHn h  t a .), xap a irrep  pacnpe- 
fle jieHM » Koropb ix  yxa3biBaeT  Ha Heu iyfiHaT0-6 ji0K0B0e 
CTpoeHHe KOMnneKca. I lp n  stom  b m ox jiH H ajihH o-cK Jia ji-  
HaTOM MaTpHKCe, KOHTpOJIHpyeMOM CMCTeMOfl CyÖMCpH- 
ünaH ajibH b ix  B36poco-HaaBHTOB, K ap T H p yK n ca  cjia6o-  
ÜHCJlOUHpOBaHHble “ 6jIOKH-X0Mn03HTbl” .

K oM aneK coM  cTpy icrypH O -neTpo jio rH H ecKH X  Hccjie- 
üOBaHHH ycTaHOBjieHO , h to  BHyTpeHHim  CT pyKT ypa  Ma- 
p y  HKeycKoro xoM iu iexca  o rp a jxaeT  ABa y ra n a  e ro  fle<}>op- 
MaUHOHHOH 3BOJHOUHH (T h u jh h ,  M epH b lU lO B, 1998). 
riep B b lH  3Tan 4>HKCHpyeTC» pa3BHTHeM CHCTeMbl aCHM- 

MeTpHHHbix n o jiy jie * a m H x  o np oKH H V T U x  cx jia jio K  Fm^ 
4>opMHpoBaHHe Koropb ix  npoTeicajio  Ha ö o jib u iH X  m y-  
ÖHHaX B BblCOKOrUiaCTHHeCKHX yC JlOBH JIX . B to P O H  3Tan 
Ham eji 0T p a *e H H e  b CTaHOBJieHMH coBpeM eHHO fi ne iuyfi-  
HaTO-ÖJioKDBofi c rp y ir r y p w  KOMruiexca h H iox jiH H ajibH o- 
CKJiaflHaTbix CHCTeM Fm2. fle<j>opMauHH s t o t o  STana 
o cym ecT B JiJu iH C b  b me craAHH. r ie p B ax  c  ranHü npoTe- 
Ka jia  B B5l3KOnjiaCTMHeCKHX yCJIOBHUX b pexcHMe HHCTO- 
ro  cABHra. B io p a s  CTaam i xapaKTepM3yeTC» B0 3p acra-  
HHeM po jiH  K a iaK jia cT H H ecK oro  TeneHm i npw AOMMHaH- 
Te n p o cT o ro  npaBO CTopoHHero ciiBHra. O ö p a iu a e T  Ha 
c e 6*  BHHMaHHe, h to  TeKcrypHO -CTpyKTypHbie xapairre-  
pHCTHKH 3KJIOrHTOB BO MHOTOM KOHTpOJ]HpyiOTC)l HX 
IipHypOHeHHOCTblO K TeM HJIH HHbIM BK/MM CKJiaflHaTblX 
$ o p M . T a x  b cT p yx T yp ax  Fm, 3KjiorHTbi O T.iHHajoTcs 
M accHBHbiM , TaxcHTO BtiM  h rpyöono jtocH aTb iM  OÖJIHKOM 
CO CJiaÖOBbipaiKeHHOfi AHpeKTHBHOCTbK), a  B H30KJIH- 
H ajibHo-cx jiaüHaTO M  M äT p n x ce  Fm; a aH H b ie  nopoA b i 
np H oöp eT aioT  3JieMeHTbi jiHCT0BaT0CTH h c jiaH u e B a ro c-  
TH. r ip H  3T0M, M e * f ly  SKJlO rHTaM H C pa3l<blM BHyTpeH- 
hhm crp oeH H eM  OTMeMaiOTCH n o cT e n e m ib ie  B iaH M one-  

p e x o A u , h to  n03B0JineT  np oBecT H  M H x p o cT p yx T yp H y io  
T Hnn3auKK ) AaHHbix nopo/i h n o n u T aT b cn  A a rb  Kane- 
CTBeHHO-KOJiHHecTBeHHyK) o u e H x y  A H H aM H H ecxoro  pe- 
>KHMa HX <}K)pHpOBaH HU.

B o cH o a y  Taxofl THnH3auHH 6biji nojioxceH KOMruiexc 
Mop<t>ojiorHHCCKHx n p in H aK O B  3epeH  n o p o A o o ö p aay io -  
u ih x  M H H e p a jio B  - HajiHHHe p e ax u H O H H u x  C T pyx Typ , 
Mopcj)O JiorH Ji rpaH H U  3epeH h h x  B H y rp cH H e e  c rp o e H H e  
(H ajiHH H e n o jio c  H3JioMa, cy6 3 ep n o B b ix  h o m ch o b , ne- 
(j)0pM auH 0HHbix a b o A h h k o b , ßo jiHH CToro  n o ra c a H H x ); 

CTaTHCTHHecxHe napaMeTpu rpaHy^OMeTpHnecKoro co- 
CTaBa rp a n a T a  h 0M«{)auHTa (K03(j)(j)HUHeHT B ap n au H H ,

acHM MeTpHX, BejiHHHHa xpH TepH » rUtpcotia x 2  n n n  nop- 
MajibHoro pacnpe^eneHH »), xapaxTepHCTHKH xoüHHe- 
cTBeHHoft oneiiKM yae/ibiiofi npoTdJKCHHocTH 3epcn rpa- 
hhu  3epeH. f ln »  aH a jiH ia  noc/ieAHHX npnaaexanHCb 
Me roÄbi CTepcoMerpHHecxofi MeTaji/iorpa(J)HH (CajiTbi- 
kob, 1 97 0), HaiueAiune b nocjieAH ne toam uiHpoxoc 
npHMeHeHHe b cTpy KTypHofl nerpoJiorH H  h CTpeüH-aHa- 
Jim e 3 th  HccaeüOBaHH« 0CH0BaHbi Ha H3MepeHHH 
yfle;ibHofi npoTH>KeMHocTH rp aH H U  3epeH cn o co ö o M  Ha- 
npaeneHHbix ce x yu w x  c nocjieoyio iuHM  onpeae/ieHn- 
eM CTeneHH hx opneHTauHH.

r 'eH e T H H eC K a* c y u in o c T b  h h c / ic h h h x  iH aH eH H ft 
yae ^ b H o fi npoT»>KeHHocTH rpaHHU 3epeH onpeaennei- 
CH HX ({lyHKUHOHanbHOn npXMOA 3aBHCHMOCTblO OT Be- 
JIHHHHbl HOBepXHOCTHoA 3HeprHH, M H H H M H iam M  KOTO- 
p o ti onpezic/ifleTKHHeTHHecKH  ycT o fiH H Bo e  cocToxHHe 
3epHHCT0roarperaTa(BepH0H, 1 98 0). CTeneHb * e  opn- 
eH TaiiH H  rp aH H U  3epeH  M O * e T  paccM aTpH BaTbcn b xa- 
HeCTBe KOJIHHeCTBeHHOft xapaxTepHCTHKH aHmorporiHH 
MHHepajibHbix a rp e raT O B . B uejinx h h c jic h h o h  ouchkh 
lUM eH eH H » aHH3orponHH C T p y x ry p u  b npouecce MeTa- 
M op(|)H 3M a, 6 u j i  M 0AH 4> H UH p0BaH , n p e ju io * e H H b if i  
H.<I>.repTHepoM (W e p H b io jo B  h A p ., 1997), xpHTepHft 
F a  = lg (a / a 0) ,  rA e a  - CTeneH b opueH T ao H H  a h h h ü  b xoh- 
xpeTHOM CTpyxTypHOM  T H n e 3 X Ji0 rH T0 B , a  a 0- cpeüHe- 
apHiJjMeTHHecxaH BejiHHHHa opneHTauH H  j ih h h h  b 
pejiH KTax nporojiHTa. B uejmx co & n o A e H H x  h h c to tu  
3 Kcn ep H M eH ra  B c e  H 3 M e p e H iu  npoBOAHJiHCb b njiocxo- 
c t h  nep n eH A H xy jm p H o fl n o jio c n a T o c rH  (cjiaHueBaroc- 
t h )  h napa ju ie jibH O H  M H H epa jibH o fi h /h jih  arperaT H o fi 
AHHeHHOCTH.

ripoBeaeH H as aBTopoM THnHiauHü cTpyxTypHux 
npH3HaxoB ii03B0JiHjia eBeeTH Becb cnexTp HaÖJiioAae- 
Mbix M HKpocrpyxTyp x AByM KJiaccaM, OTpa*ax)mHM 
ÜHHaMHMeCKHe yCJIOBH* MeTaMOp4>H3Ma 3KJ10rHT0B: 1) 

pocroBbie CTpyxTypbi, ())HKCHpyioiuHe KHHeTHxy npo- 
rpeccH BHoro  3KjiorHTOo6pa30BanHJi b CTarHnecxHX yc- 
jiobhxx; 2) AeiJiopMaLwoHHbie, xapaxTepH3yiouiHe pa3- 
BHTHe AHHaMHHecxoro npeo6pa30BaHHD nopoA b pe- 
3yjibTaTe cHHTexroHHHecKofi pexpHCTaJiJiH3aixHH, npeA- 
u iecTByiou ieii perpeccH BH UM  MHHepajibHUM saMeiue- 
HHJIM 3KJ10rHT0B.

Pocmot ne cmpyantypu ({iHKCHpyicrTc» arm roorpon- 
hwx, nojiHMHHepanbHux a rp en rro B  smiorHTOBoro na- 
pareneiHca, xoTopue 3aMeiuaioT nepBHMHue raoöpoH- 
Aw. XapaxTep H3MeiieHHX rpaHynoMeTpHnecxorococra- 
Ba, acHMMeipHM MHHepajibHoro arperaTa, a Taxwe 4»p- 
Mbl rpaHHU H M0p<t>0A0 rHH HHAHBHAOB n03B0J1HJ1H BblC- 
TpoHTb CTpyKTypu AaHHoro xjiacca b HepapxHHecxHii 
pHA, KüTopbiH O T p a*aer pa3BHTHe xHHerHHecxH ycToii- 
HHBoro arperaTa 3epeH rpaHaTa h OM(J>auHTa Ha MecTe 
HCxoAHoro MarMaTHMecKoro cyöcrpaTa. B stom puay 
BblAeAfleTCM TpH OCHOBHblX THna MHKpOCTpyKTyp - xce- 
HoöjiacroBbifi, reTepoöjiacTOBbiH h rpaHoönacTOBUH. 
oTpaiKaioutHe nocjieAOBaTejibnoe jaMeiueHiie nepBHH- 
Ho-MarMaTHHecxHx arperaTOB.

I]e p a u H H a\ i(V M a m u 'te cK u e  cm p yK m yp t* HAeHTH(J)H- 
unpyioTC» b pejiHKTax npciTOJiHTOB 3KJiorvrroB, npeAcraB- 
JieH H bix  ra o o p o n a aM H . 3 t h  n o p o A U  xapaxTepm yicrrcH
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THüHMHO MarMaTIIMCCKHMH rafiÖpOBblMII, I a66pOO(J)HTO- 
bwmh cTpymypaMH h oTJiH'iaiorcx HAH0M0p(|>HbiM cy6- 
paBHOMepHOiepHHCTbiM (1-4 mm) arpeiaTOM ruiarnoK- 
jiaia. KJimioniipoKcena h ojinBiitia. /Iobojimio Kpymiwe 
paiMcpw muiibhaob maBHbix nopoAoo6pa3yiomHx mh- 
HcpaJioB oöyc.naBJiHBaKiT HinKite 3Ha*ieHiix yaejihnori 
np0TH)KeHH0 CTH rpamm 3epcn - 1,8 mm/mm' (Taßa. 1. 
o6p MK-7/1). B  3thx nopoaax (fwKcnpycTcx RbicoKax 
cTeneHb opHeHTamm rpaHHu 3epeH, cxoxcax c aHajio- 
riiMHWM napaMeTpoM b ruiantoicnai-ojiHBHiiOBbix KyMy- 
jiarax. KpHCTajuimoBaBiuiixcH b CTauHOHapHOM noae 
KKTOHHMeCKMX HaiipSJKCHHfl (WepilWUIOB H AP-, 1997).

KceHO&iacmoenü mun MUKpocmpyKmyp (p n c .  1 a, 

2. 3, ra6a I, 2, o 6 p  MKO/1) ycTaH O B JieH  b jk j io i  h th -  
utposaHHbix ra 6 6 p o n a a x , A 0 K a a H 3 0 B a H iiw x  b xap ax  
cw iajoK  Fmr ß a H H w e  n o p o a w  o ö / ia a a io r  nxTHHCToit 
TtKCTypofi, o fiycnoaneH H o ft HcpaBHO M cpHbiM  npoxane- 
HHCM 3KJ10rHTH3aUHH. I lp H  3TOM yMaCTKH, CAOWeHHbie 
KiMeHCHHUMH naa rH o m iasaM H , nn poKceH aM H  h ojihbh- 
hom, n o rp v*eH b i b nccBaoc<)>HTOBMft MaTpHKC rp a H a ia  
H OM(})aUHTa. B CBOK) OHepcab, MMHepa^bl BWCOKOÖa- 
pm ecKoro napareH e3 H ca  c n a ra jo r  AHH30BHAHwe moho- 
MHHepajibHbie aoM eu b i, KOTOpwe noaH epK H Ba io T  MeTa- 
Mop(j)HHecicyK) n o a o C T a ro c n . h  aHHeftHOCTb. T itnoMop- 
(flHblMH TTpH3HaKaMH M HKpOCTpy KTyp aaH H O ro  THna XB- 
juhotcx HajiHHHc peaKU H O HH w x C T p y irryp , a  TaK*e 3a- 
3y6peHHbie h p x 6 e B H A H w e  rp a H H u w  M H H ep a jib H b ix  
HHAHBHAOB.

rpaHyjioMCTpHMecKHfi c o c r a B  rpaH aTa  h oM<])auHTa 
b aaHHbix no p o aax  x a p aK T ep m ye T cx  caaöwMH Bapna- 
UHXMH OT 0.07 MM aO 0.51 MM. ü p H  3TOM OTMeHatOTCX 
HeK0T0pue painwM H» b xapaKTepe p acn p eaeaeH H X  pa3- 
MepoB 3epeH p a iH b ix  M HHepajIOB. T aK  aax rpaH aTa yc-  
TaHORjieHo OTHOCHTeabHO cH M M erpH M H oe aorH opM anb- 
Hoe pacnpeaeaeH H e c  hh3khm h iH aneH H JiM H  K p irrepH x  
riMpcoHa, a aax nnpoicceHOB OTMenaeTcx xpKO BbipaweH- 
Haa jießocTopoHHÄX acHM MeTpHX pacn p eaeaeH H X  co  3Ha- 
Hme.ibHbiM oncaoHCHHeM  o t  H op M aab H o ro  jaKOHa.

Manue pa3Mepw 3epeH 3K Jio rH TO Bw x MHiiepaaoB, b 
coneTaHHH c  hx HenpaBHabHO H (J)0pM0H, o npeaeax iO T  
BecbMa B w co x y io  yaeabHyio npoTJD KeH H oeTb rp aH H u  
jepeH (-1 6  mm/mm1), a  o c o 6c h h o c t h  n p o crp aH c rB eH -  
HOfi OpHeHTHpOBKH OM<t>ailHTa (JlHKCHpyKTT HH3KyiO CTe
neHb opweHTauHH kx  rp aH H u  (-3 % )  h, c o o tb c tc tb c h -  

ho, MaxcHMaabHwe orpHuareabHbie trrKaoHeHHx Kpnre- 
pm  Fa.

r e m e p m p a H o 6n a c m o 8 b i ü  m u n  M U K p o c m p y K m y p  

(pnc.l 6, 2 , 3, T a 6 a .l;2 ,  o6p. MK-8/14, MK-8/17, MK- 
8/18)HaeHTH(J)HUHpyeTCx b  n u p o n o B b ix  s io io rn T ax , ne- 
nocpeacTBeiiHo npH ypo neH H b ix  k  o ceBW M  30HaM cw ia-  
tok F m r  A aH H b ie  n o p o a w  x a p a ia e p H 3y io T cx  rp y 6orio- 
w c H a n jM  oöjihkom  h  raoM ep oöaacTO Bb iM  CTpoeHHeM. 
Hx TeKCTypHwfi p w cyn o K  noBTopxeT  o 6j ih k  nepaHHHbix 

ra66poHaoB -  a n 0 n aa rH 0 K aa3 0 B b iü  m b t p h k c  saM eiua- 
ctcx rpaHaTOM, npoM eacyTKH M e w a y  k o to p u m  Bw no a-  
HeHti OM(J>auHTOM. B OTJiHHHe o t  CTpyKTyp  Kcen oöaac-  
TOBoro THna b reT epo rpaH O Ö JiacTO Bb ix  n o p o a a x , KaK 
npaBHJio, O T cyT crBy io T  3 aan B oo 6 p a3 H w e h  p » 6eBHAHbie 
rpaiiHm j, h KOHTypw 3epeH xapaKTepH3yiOTCx kphbo-

aHHeW Ho-OKpyrjibiM H OHcpTaiiHXMH, MacTO npHÖawiKa- 
xcb k  pam ioH ajibH b iM  {010}, {100}, {110} rpaHSM.

Bapiiaumi rpaHyaoMCTpHHCCKoro cocTaBa 3epeH , b 
r«Tepo6aacTOBbix 3KaorHTax He0aHO3HaHHO. TaK pac
npeaeaeHHe paiMepoR HiiaHBMAOB rpaHaTa h OMifiaiiH- 
Ta b o6pa3ue MK-8/8 bo m hotom  cooTBeTCTByeT Kce- 
iiüfiaacTOBOMy CTanaapTy, OTjiMnadCb iiccKoabKo noBW- 
ineHHW M H BapHauMJiMH (a o  0,4 mm a a s  rpaiiaTa h 0,76 
mm a a x  nitpoKccna) h 6oace cHMMeTpmHbiM pacnpeae- 
aeiiHeM. B  oöpame MK-8/14 <J)HKcnpyeTcx pe3Koe B03- 
pacTaHHc paiMepoB 3epeH OM<t>auHTa (a o  2,45 mm) o t-  
HocHTeabHo rpaHaTa (a o  0,45 mm); npn stom  aax nnpo- 
KceHOB yciaHaBJiHBacTcn pe3Ko acHMMeTpHHHoe pacnpe
aeaeHHe c BecbMa 3HaHHTeabHbiMH noxa3aTeaxMH Kpw- 
Tcpnx r in p co H a . H HaKOHCti b o6pame MK-8/17 aax 
a ß y x  MHHepanoB oTMCMaKrrcx 6aH3KHe, pe3KO acHMMeT- 
pHMHbie npo4>Han p acn p eaeaeH H ß .

VBe/iMHCHHe p a iM e p o B  3epeH h BbipaBHHBaHiie rpa- 
Hcfi HHaHBHaoB, Ha6aK )AaeM oe b reT ep o rp aH o6aacTo- 
bom t h  ne m HKpocTpyKTyp, OTpa*aeTcx Ha yMeHbiueHHH 
yaeabH oft np oT X*eH H 0CTH hx rpaHHu (a ).  n p n  3tom (Jihk- 
CHpyeTcx yßeaHMeHHe CTeneHH opneHTaiiHH  K o n ryp o B  
3epeH a o  4.7-7%, h to  n p n6a H * a e T  anpeKTHBHOcTb re- 
Tep0rpaH06aacT0Bbix simorHTOB k aHHiorponnn hx npo-
TOJ1HTOB.

rpanoöjiacmonbiü mun MUKpocmpyKmyp (pHC. 1 b, 
2, Ta6a. I, 2, o6p. MK-m/4) ycTaHOBaeH b rmporioBbix 
iK jio rH T a x , a0KaaH30BaHHWX b Kpuabxx c ieaaaoK  Fmr 
3th nopoaw xapaKTepH3yK)rrcx paBH0MepH03epm iCTbiM  
CTpoeHHeM H OTHCTaHBO BWpa}KeHHWM HaHOMOp<J)H3MOM 
raaBHwx nopoaooöpa3y>oiUHX MHHepaaoB.

Rn* HHAHBHAOB OM(|)aUHTa yCTaH3BJlHBaiOTCX KpH- 
BoaH H eH H O -O Kpyriw e, H H oraa  np xM oaH H eH H ue rpaHH- 
uu, cpeAH  KOTOpbix HaHÖ oaee nacTO (JinKCnpyKrrcx  pa- 
UHOHaabHbie rpaHH {010} h  {100}, p e w e  {110}. r ip n  
CHMMeTpHHHOM HopM ajibnoM  pacn p eaeaeH H H  pa3M ep 
3epeH OMiJiauHTa Koae6jie T cx  o t  0,6 a o  2,5 mm.

HHAHBHAbi rpaHaTa xap aK T ep m yicrrcs  MaxcHMajib- 
HblM HaHOMOp4>H3MOM, Bbipa)KeHHblM B HX n0a H r0Haab- 
hom h o K p yrao M  CTpoeHHH. Pa3M epw  3epeH rpaH aTa  b 
rpanoöaacT O Bb ix  3K jiorH Tax npH6aH3HreabHo b ABa pa3a 

MeHbUie HHaHBHaoB OM({>aUHTa H H3MeHXK)TCX o t  0,1 a o
1,45 m m  . rp aH y jio M erp H w ecK H tl co cT aB  st o t o  M iiHepa- 

aa , TaK * e ,  xapaKTepH3yeTcx c h m m c t p h h h w m  pacnpe- 
AeaeHHeM, cooTBeTCTByioiUHM HopMaJibHOMy 3aKOHy.

Hühomop4)hoc CTpoeHHe MHHepanbHbix hhahbhaob, 
MaKCHMaabHbie, no cpaBHeHHio c KceHo6aacTOBWM h 
reTeporpano6aacTOBbiM THnaMH, pa3Mcpw 3epeH oßyc- 
aaBAHBaiOT MHHHMaabHyio yAeabHyio np0T!i>KeHH0CTb 
hx rpaHHu (3.7 h  6,64 m m /m m j ), oTM enaeM oe npH  stom 
yBeanHCHHe creneHH opneHTauHH KotrrypoB 3epen (8,96 
h 10,3%) (JiHKCHpyeT npaKTHnecKH noanoe cooTBeTcrBHe 
aaHHoro napaMeTpa k anH3orponHH npoToanTOB dthx 
nopoa.

TaK H M  0Öpa30M, b MepapxHnecKOM pxAy pocroBbix 
MHKpocrpyiayp"KceHo6aacroBwfl —> reTepoönacTOBwfl 
—> rpaHoßjiacTOBufi”  yeraHaBaHBaeTex, yBeaHweiiHe 
yaeabHofi npoTXjKCHHoerH h cpeaHHx pa3MepoB 3epen 
niaBHbix n o p o ao o 6 p a 3 y io iu H X  MHiiepaaoB; ynopxaoH H -



TaÖJiHua l.CTaTHCTHHeciaie napaMeTpu pa3MepoB 3epeH 0M(J)auHTa h rpaHaTa b oicnormax

o6p. n min X max S S2 V A A/qA E E/qg X2 C ip y ic ryp H U H  Tun

MK0/1

cd•©•Z
O

100 0,067 0,174 0,511 0,104 0,011 60,06 1,405 5,738 1,937 3,954 84,61 KceHoönacTOBtiH

MK8/14 100 0,35 0,99 2,4 0,456 0,046 44,94 1,222 5,071 0,999 2,135 52,16 r  eTeporpaHO&iacTOBuft

MK8/17 100 0,05 0,530 2,25 0,497 0,05 49,77 1,499 6,22 2,384 5,866 19,53 T  eTeporpaHOonacTOBUH

MK8/8 100 0,067 0,3 0,756 0,151 0,023 50,46 0,441 1,804 -0,01 -0,02 16,51 T  eTeporpaHO&rcacTOBbiii

MKm'4 100 0,6 1,536 2,55 0,49 0,24 31,89 0,093 0,383 -0,63 -1,28 5,372 r  paHOOa-ICTOBblH

MKm/3 100 0,022 0,593 1,933 0,427 0,183 72,07 0,998 4,075 0,595 1,216 21,67 M e3 O K .iaC T0BU H

MKm/1 100 0,15 0,912 2,25 0,576 0,332 63,21 0,654 2,67 -0,61 -1,25 37,61 MeiOKJiacTOBbJH

MK7/13 100 0,3 1,007 2,5 0,517 0,268 51,38 0,992 4,051 0,812 1,658 32,41 nop<j>iip0K.iacT0Buä

MK7/12 100 0,5 1,048 2,35 0,42 0,176 40,06 0,984 4,018 0,691 1,411 25,28 riop^HpOlCiaCTOBblH

MKO/1

hra
nQ.U

100 0,089 0,224 0,378 0,074 0,006 33,18 0,124 0,509 -0,59 -1.19 23,46 KceHoß.iacTOBufl

MK8/14 100 0,1 0,273 0,45 0,075 0,006 27,35 -0,09 -0,36 -0,38 -0,78 33,81 r  eTeporpaHO&iacTOBbiil

MK8/17 100 0,15 0,645 1,8 0,266 0,071 41,23 1,684 6,875 5,537 11,3 27,13 T  eTeporpaHO&iacTOBbifi

MK8/8 100 0,133 0,243 0,4 0,069 0,005 28,59 0,323 1,319 -0,59 -1,21 13,85 T  eTeporpaHO&nacTOBbiH

MKm/4 100 0,1 0,62 1,45 0,298 0,089 48,09 0,516 2,109 -0,23 -0,47 7,324 T paHOÖJiaCTOBbiH

MKm/3 100 0,156 0,474 0,867 0,175 0,031 36,88 0,266 1,087 -0,51 -1,04 17,74 M esoKjiacroBb iH

MKm/1 100 0,15 0,491 0,9 0,195 0,038 39,73 0,265 1,083 -0,75 -1,53 8,691 Me30KJiaCT0BblH

MK7/12 100 0,05 0,163 0,35 0,069 0,005 42,19 0,611 2,494 0,162 0,332 34,72 riop4>HpOKJiaCTOBblH

MK7/13 100 0,05 0,209 0,4 0,097 0,009 46,55 0,328 1,342 -0,82 -1,67 27,08 nop$HpOKJiaCTOBblit

ripHMenaHHe n - o6-beM Bbi6opKn; min h  max - MHHHMa/ibHbie h MaxctiMajibHue jHaMemw pa3MepoB 3cpeH (mm); X  - cpeaHeBbi6opoMHoe iHaMemie; S - cpeaHeicBanpaTHMHoe 
crriooHeHHe; A  - accHMeTpiw; E  - 3KCuecc; A/qA h E/qt - ac6co.nK)THhie iHaHeniw accHMeipmi h  sucuecca, HopMHpoBaHHbie k hx craiuapTHUM cmcioHeHHaM; x1 - KpnTepnfi 
corviacHH nwpcoHa. KpHTHwecKne inanem« an» BepoHTHocrii 90 %  npn HHCJie CTeneHefl CBo6oflbi K - 8 x* ”  13,36. flonycniMue 3HaHeHiui A/qA 5 3, E/qt i  3
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T a fü iH u a  2. VO ieJiM ia« npomiKeHHOcTb 11 cT en e iib  opneHTauHH rp a iin u  iepeH 
n 3 K Jio i MTax h nx n p o to jiHTax

06p Tlj.
m m '1 MM

SPo
( m m /m m 2)

EP
( m m/m m2)

a
(% ) F(a ) CrpyKTypiib ifi THn

MK7/1 1,261 1,049 0,167 1,814 9,198 0 r  a66po-0<|)HT0Bbift
MK0/1 11,097 10,645 0,453 16,26 2,783 -0,519 Kceno6jiacTOBbifi

MK8/14 * 3,995 3,761 0,234 5,671 4,127 -0,348 T CTeporpaHoöJiacTOBbifi
MK8/17 6,312 5,672 0,641 8,264 7,753 -0,389 T ereporpaiio6jiacTOBbi ii
MK8/8 5,688 5,24 0,448 7,779 5,756 -0,287 r e T e p 0 rp aH 06 jia cT 0Bbift

MKm/4 2.903 2,571 0,332 3,704 8,968 -0,011 rp a H 06 jia cT 0Bbifi

MKm/3 4,306 3,688 0,618 5,171 11,96 0,114 M e i0 K Jia cT 0 B i,if i

MKm/1 4,508 3,915 0,593 5,554 10,67 0,064 MeiowiacTOBbifi
N1K7/12 5,776 4,62 1,156 6,098 18,95 0,314 tlop(()HpOKJiaCTOBblH
MK7/13 6,024 4,911 1,112 6,598 16,86 0,263 [lop(|>HpOKJiaCTOBblH

ripMMCMaiiHC mi-cpcaHee mhcjio ncpccciciiHft ipanmncpcii na I mm juihiihi ccxyiiinx, riepncmiHKyjuipHhrx k och opHcirraiiMH 
(mm1); m|| cpc.uicc mhcjio ncpcccMcimii ipaiiMu icpcii na Imm ;uinm.i ccKyuiHX, napajuie.ibHbix K och opHeirraiiHH (mm '); 
SPo - npcmi*ennocTb opHcirrnpoBaiiHoit ,io;ih .ihiihR chcicmm (mm/mm1); IP  - cyMMapHa* yaejikHa» iiporuxeHMocTh jihiimB chctc- 
wu a  - cicnciik opHcirmpoBaiuiociH jihiihh chcicmi.i ( % ) ;  F (a ) - )Miinpn>iecKHfi ko *{>4imiHeHT h jmciichh» cicneHH
opHCinauMH iHiiHfl b iipoucccc MCTaMop<J)oix:iiHoro tn pyKivpoo6paiOBaiiH)i. F(a) = lg(a/a0), niea0- creneiibopnciriHpoBaHHoeTH 
1HHHH CHCTCMU lipOTOJlKia.

P h c . l.O cH O B H u eTHnuMHKpocrpyKTyp 
imponoBbix iKJionfroB. 

a-B - pocroBuc MHKpocrpyKTypbi (a - KceHo6jiacroBhifi t h u , 
6 - leTcpoipaiiofijiacroBbifl Tun. b * rpaHoÖJiacTOBbiii th ii); 
B-r - J1HIMMHHCCKHC MHKpOCipyifiypbl (B - MC30KJiaCT0Bblfi THII, 
r - nopcJiHpuKJiacTüBbiH th ii). Om. - OM([>aum, UH(])pa BHMjy - 
Mop())oTorHMCCKMfl THn jepc ii; I p - rpaiiirr.

MHMe hx rpaH yn oM erpH H ecKoro  co cT aBa ; BbinpxM JiCHHC 
rpäHmi m hähbhjiob ; po cT  aH M io rp o iiH H  M H H e p a jib iio ro  
arperaTa h n p ii6 jm *eH H C M  e ro  k  aH H30TponuH  npoTo- 
tMTa. flaHHbie BapHauHH c rp y ic ryp H b ix  n p in n a h O B  oTpa- 
*aioT yv ieH bu ieH H e n oBep xH oeTH o fl 3 n e p rn n  'jep en , i a

CMeT c o 6n p aT e jib iio ft KpMCTaji.iH3au.HH h reoMeTpHMec- 
Koro  üTÖ opa h o n p e a e jw io T  pa3BHTHe M H iiep an b H o ro  

a rp e ra T a  b craTHHCCKOM (y r ip y io M ) nojie nanpn)KeHnfl, 
KOHTpojiiipyeM OM  reo jio rH M ecK H M ii cTpyio rypaM H  b u co-  
kh x  nopxüKOB (BepHOH, 1980).
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P h c . 2. PacnpcneneiiHC ipanyji<>McrpH>iccKi>m cocraBa 0M<|iaiiKra (a ) h  ipaiiarra (6 )  b unponoBUX 3KJiorHTax

O M 4 > a L |H T  r p a H a T

Phc. 3. BapHaiiHH cpejHHX pajMepoB (a ) h creneHH pasynopimo'ieHHocTM hx rpaHynoMerpHHecKoro co craBa  KpHTcptu x2 (6)
OTHOCKitnkHO y jc jitH o fl npom*CHHOCTH rpaHHu 3epeH 

I - KCCii06;iacT0Buü th ii ,  2 - icreporpaHoCjiaCTOBbiA THn, 3 - rpaHoG.nacroBbifl th ii,  4 - MCJOiciacTOBbiH t h i i , 5 - nop<Jmpoiciac-
TOBLIHTHM

JIuHaMuuecKue cmpyumypu xapaicrepHU an« m- 
peKTHBHbix arperaTOB rpaHaTa h oMt̂ auHTa, paiBHBaio- 
mHxcn Ha Meere pocroBbix skjioi-htob. Thiihmuhh mhk- 
poerpyKTypHUX ripHlHaKDB n03B0JUieT BbICTpOHTb CTpyK
Typ bl 3Toro KJiacca b nepapxn4ecKnfi pxü, oTpaacaroiUHfi 
pa3BHTHe CMHTeKTOHHMecKOü peKpHcrajuiH3auHH: rpa- 
HoöjiacTOBbifi ™ n  - »  M e io m ia cT O B U ü  THn - > nopijm poK-  
JiaCTOBblft THn.

M e iO K Jia cm o ftb tü  m un  M U K p o cm p yK m yp  (p nc. I r, 
2, TaÖJi. 1, 2, o6p. M K-m /3, M K-m /1) xapaicrepH3yeT 
Hananbiiyio craOHio ae(|)opMaiiHOHHbix npeo6pa30BaHHü 
MHHepajibHbix arperaTOB h yciaiianjiHBaeTca b sw iorH- 
Tax, npnypoqennbix  k KpbiJib»M i|>jieKcypoo6pa3iibix 
CKJiaüOK Fm ; . f lo  Mop4>o/iorH>iecKHM npmHaxaM 3Aecb

B w ae jm e T ca  THna 3epeH 0M<t>auHTa: 1 ) nene4>opMHpo- 
BatiH b ie  HHüHBHübi, o o p a io B a B u iH e c f i n p n  MeraÖJiacre- 
3e 3KJiorHTO B; 2 )  cyÖ 3epHO Bbie a rp e ra T b i, B03HHKWHe b 
pesyjibTaTe nHCjiO KauHO HHoro paenaaa nepBH M Hux 3e- 
peH, 3 )  nojiHCHHTeTHHecKHe aboAhhkh c iw ockoctw o  
cp acT a iiH X  (0 1 0 )  h occboh CHMMCTpnefi BHOJib [001]. 
^ e(t> opM auH oiiiib ie  n p e o ö p a  toBaHHJi ip a w a ra  b s th x  no
poaax Bb ip a*a ioT C fl b M H Kp orpaH yjiflU H H  Bflojib ruioc- 
KocTefl KJiHBa>Ka oceBofi noBepxHoeTH CKJiaüOK Fm ,.

Pa3H006pa3He Mop<J>ojiorHHecKHX THnoB 3epeH om- 
(J)auHTa GKajbiBaeT cymecTBeHHoe bjihxhhc na ero rpa- 
nyjioMeTpHMecKHfl cocraB. Ilo  cpaBHeHHio c rpaHOÖJia- 
CTOBbiM THnoM b MeiOKJiacTOBbix MHKpocipyKTypax 
OTMenaeTCfi yMeHkuieHHe cpeüHHX 3Ha4eHHfl pa3MepoB
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3epeii, a xapaKTcp pacnpeaeaemiH COOTBeTCTByeT Jior- 
HopMaJIbHOMV laKO H y C BbipaWCHHOft nCBOCTOpOHHCfl
jcMMMcrpncii. B  t o  *e  bpcmh, HaGjiKinacMaii b  uijiH(}>ax 
MHKpoipaHyjmmw rpanaTa (j)HKCnpyeTC>i rw ibKO  Heina- 
miTCJibiiMM CMemcHHeM paiMepoB 3epen b  CTopoHy 
wcHhim« !Ha>ieHnfl, npn coxpaHeumi hjih cnaGhix otkao- 
HeHimx pacnpeaejiemw o t  i io p M a jib iio m  laKona.

CoOTBCTCTBeHHO BapHaUHHM rpaHyjlOMeTpHHCCKO- 
rococTaBa SK ao n iT O B . b hh x  yB C Jiir iH B a e T c n  yaeabH an  
npoT»*CHHOCTb r p a iu m  3epeH , c o n p o B O K a a io ii ia a c n  

Poctom CTeneHH hx opHeHTauHH, KOTopas b Me30KJiac- 
tobom Time He3HanHTejibHo n p eBb iu ia eT  amnorponHio 
nporo.iHTa.

üopipupoKßacmofibtü mun MUKpocmpyKmyp (pwc.
I a, pHC. 2, Ta6ji.l, 2, o6p. MK-7/12, MK-7/13) ycTa-
HOBJieH B 3KJ10rHTa\ H3 30H H30KJlHHajlbH0H CKJiaaHaTO-
cth Fm,, rae hhtchchbho paiBirra cjiaHneBaTOCTh h no
poabi npiiofjpeTaioT flpko BupajKOHHWH aHH3orponhibifi 
o6jihk. flji» c rp y K T y p  n0p<|)Hp0K JiacT0B0i o Tiina xapaK- 
repHO HepaBHOMcpHOTepHHCTOe crpoeHHe, oöycjioajien- 
Hoe npHcyTCTBHeM aeyx reHepauufl 3cpeH ochobhmx no- 
poaoo6pa3yiouiHX (J>a3. Hhähbhiuj OM^amiTa nepBofi 
reHepaiiMH no cbohm pa3MepaM cooTBercTByKrr rpaHoö- 
jiacTOBOMy cTanaapTy (1.8-2.6 mm). Haan^ne b hhx npH- 
3HaxoB naacTHMecKHX ae({)opMauHfl (a b o A h h k h , HeoflHO- 
poaHoe noracaHHe) no3Bo;uieT paccMaipHBarb 3th 3ep- 
Ha b KanecTBe pejimcroBoro cy6cTpara, c(j)opMnpoBaB- 
nierocii b craTHMecKHx ycjioBHxx. HHj.HBHaw BTOpoü 
reHepauHH o6pa3yK)T 6ojiee MejiK03epHHCTbiH (0.5-0.7 
mm) reTeporpaHOÖJiacTOBbJfi arperaT, paisHBamuiHficü 
b pe3V.ibTaie pacnana cy63epHOBbix aoMenoB.

TpaHaTOBbie 3epna h hx rpaHOÖJiacTOBbie arperaTbi, 
TaioKe KaK h nnpoKceH. noaBepraKrrca rpaHyjismHH h 
JC3HHTCrpaUHH C 06pa30BaHHeM H30MerpHHHblX nOJIH- 
roHMbHbix HHaHBHjOB (pa3MepoM 0.05-0.4 m m ), paB- 
H0MepH0 pacrrpeaejieHHbix n o  B c e M y  o & b eM y  n o p o a .

n o  rpaHyjioM eTpHHecicoM y cocrasy rpaH aT  h  oMijia- 
uht b  crp y icrypax  a aH H o ro  THna, b  o t j ih h h c  o t  Me30KJia- 
aoBoro , xapaKTepH3yiOTCJi 6 o jie e  b m c o k h m h  nojioiKH- 
t c jiih u m h  3HaqeHHXMH acH M M erpH H . P a iM e p b i 3epeH 
peiKo CMeuiaioTcs b  cropoHy M ajib ix  3HaseHHft, h to  noa- 
Hepk'HBaeTcs y c ro R H H B U M  Jio m o p M a jib H b iM  p acn peae-  
JieHMeM. ripH 3t o m  CMeiueHMe b  nHpoKcenax M eHee 3Ha- 
HHTejitiio, neM b  rpaH aTax.

B  nopij)HpoKJiacTOBOM TH ne M UKpocrpyicryp  o t m c - 
HaeTCJi 3aMeTiioe n o B b im e m ie  yaeabHofi n p o n iw eH H o -  

cth rpaHHU 3epeH. h  CTeneHH aHH30TponHH  MHHepajib
Horo arperaTa, n o c a e a w u  xapaKTepH CTHKa h c t k o  <J>h k - 

CHpyeTC» b u c o k h m h  n an o w H T eJib H U M H  3h s h c h h j im h  ns- 
paMeTpa Fa.

Ha 0CH0B3HHH Bb iiuecKa3aH H oro  mo>kho 3aionoHHTb, 
ito  b p sa y  M H Kp ocT p y ic ryp  rp a H o ö jia cT O B o ro  —► Me- 

30KJiacTOBoro -> n 0pc))Hp0KJiacT0B0r0 th i io b  n p eo 6pa- 
»BaHHn b crpoeHHH  M HHcpajibHoi o a ip e r a r a  o rp a n u m c b  
b yMCHbuieHiiH c p e a H e ro  pa3M epa m hahbm jiob, 3a cneT  
nocjieüoBaieabnoro  yB e jiH H e iiH »  ko jiu h cc tb ch h o m  pojiH  
wejiKHx peKpHCTa.uiH30BaHHbix h h a h b h a o b ; pa3 ynop»-  
a°MeHHH p acn p eae jie H im  pa3M epoB 3epeH; ycjiO /K iie iiHH  
rpaHHU HHAHBHAOB, H, KaK CJieaCTBHe, BO ipOCTailHeM  HX

yaeabiiofl npoTHweHHocTH, a T3K>Ke poctom aHH30Tpo- 
riHH arperaTO B. f la i i i ia x  iian p aB aem io cT b  CTpyKTypHbix 
H1MCHCHHH B MOpOflaX aHH3MHHeCKOrO pfljla (j)HKCHpy- 
eT yBea iiH eH H C  noBcp xH ocTH oß  3HeprMH rpaHHH3epeH  h 
ec nepepacnpeAeaemie cornacHO noaio HanpaweHHti. 
Taxoro poaa npeo6pa30BaHHx cooTBeTCTByioT chhtck- 
TOHHHecKOH peKpHCTajuiH3auHH, npn KOTOpOÜ CKOpOCTb 
pocTa HHaMBHjioB COOTBeTCTByeT hx /ie(J>opManHH. (Bep- 
HOH, 1980).

TaKHM o6pajoM noKa3aHbi BapnauHH HeKOTopux ko- 
JIHHeCTBeilHblX XapaKTepHCTHK OTpa*aiOLUHX ÄHHaMH- 
HeCKHft peW HM  MeT3M0p(J)H3Ma. r i P H 3TOM KpilTepH fl 
yjiejibHoft npoT)i)KeHiiocTH rpannu 3epeH, KaK 4>yhk uhx  
HX IIOBCpXHOCTHOil 3HCpi HH, BO MHOTOM OnpeaejlXeTCSI 
pa3MepoM  3epeH (p n c . 3 a) h o n p e a e a iie T o i KHiieTHHec- 
khm npeaeaoM pocTa HHaHBHüOB, hto HaioiajibiBaeT on- 
peaejiCHHbie orpaHHHeiiHJi Ha ero npHMCHeime (Mepnbi- 
uioB h ap., 1997). B  to  we BpeM» HajiHHHe npsMoft 3K- 
cnoHCHUHajibiiofl laBHCHMOCTH o t  cTeneiiH ynopnflo- 
HeHHOCTH rpaHyaoMeTpiiHecKoro cocTaBa(pHC. 3 6) no- 
3B0Ji»eT paccMaTpHBaTb nocaeaHioio KaK noKa3aTejib 
oTKJioHeHHJi crpyKTypbi o t ycTofiHHBoro coctohhh« MH
HepajibHoro arperaTa. flaHUbifi (JiaKT yKa3biBaeT Ha 6o- 
jiee BbicoicyioyiiHBepcajibHocTb CTaTHCTHnecKHx xapaK- 
TepHCTHK pacnpeaejieHMH pa3MepoB 3epeH, KaK kojih- 
HecTBeHHbix KpHTepneB CTaßmibHOCTH CTpyiaypbi rop- 
Hofi nopoau.

B  t o  *e  BpeM » Hcn0Jib30BaHHe bcjihhhh KaK yaeab- 
Hoii np0TH*eHH0CTH rpaHHU 3epeH, TaK h n ap aM erp o B  
ynopsm oH ennocTH  rpanyjiOMerpHHecKoro cocTaBa caM H 
no ce6e, 6e3 noaKpeiuieiiHH BH3yajibHbiMH HaßjiiofleHH- 
»m h HH/iHKaropoB ae(()opMau,HH, He n o 3 B o a «e r pa3JiH- 
naTb pocTOBbie h TeKTOHHMecKHe crpyKTypbi. B  3 to h  
cb*3h, npeacTaBjid iOTCB noKa3aTejibHbiMH Bapw annn  ko- 
3<|)())HUHeHTa H3MeHeHHJI JIHHefiHOfl OpHeHTaUHH rpaH H U  
3epeH - Fa. yc raH O B JieH O , h to  KOJiHHecTBeHHaJi x apaK 
TepHCTHKa aHH30Tp0nHH HaHÖojiee ycTofiHHBbix cone- 
TaHHH 3epeH amiorHTOBoro napareHeinca (rpano6jiac- 
TOBbiH THn CTpyiayp), HHCJiemio COOTBeTCTByeT TOMy 
*e  napaMerpy b HcxoaHbix ra66ponaax. CaeaoBaTejib- 
HO B pOCTOBHX CTpyKTypaX, aHpeKTHBHOCTb KOTOpblX 
MeHbuie, neM b npoToaw Tax h rpaHOÖJiacTOBbix SKJiorw- 
Tax 3HaHeHHd Fa npniiHMaeT OTpHuaTeabHbie 3HaHeHwt, 
a c noBbimeHHeM aH H efino ti opne irrauHH rpaHHU b flHHa- 
MHMecKHX CTpyKTypax - noJiowHTejibHoe. PeajibHOCTb 
aaH H o ro  n o K a3 are jin  noanepKH BaeTC Ji cooTBeTCTByio- 
u ih m h  H3MeHeHHHMH rpanyjioMeTpMHecKoro cocTaBa 
riopoü, BapHauH«MH CTeneHH ero ynopuflOHeHHOCTH 
(p H C .4 ) h yaeJibHoft npoTJDKeHHoeTH rpaHHU 3epeH 
(Ta6a.2).

I lp H  3 tom  ocraeTC« o tk p w tm m  Bo n p o c  0 6  y im Bep -  
caJibHOCTH h npaBOMOHHOCTH B b ia e a e iin o ro  KpHTepH». 
B  n o a  He o h c b h a h o , h to  b flßyx TOHKax na6jiioneHHfl, 
H ax o ax u iH x o i b caHHOM  n o a e  annaM H H ecKH x HsnpiiJKe- 
HHft, Mbl noayniiM 6jiH3KHe Ko.iHHecTBeHHbie xapaicre- 
pHCTHKH 3HH30Tp0 iiHH cT aöm ibH bix MHHepajibHbix arpe- 

ra rO B , HO TOJlbKO npH  yC JIO BHH TOKfleCTBCHHOCTH HX 
(j)H3HHecKHX cBoflcTB. B HamcM *e  cjiynae, mw HMeeM 
aeao c AByMH n o p o aa M H  pa3Horo MHHepajibHoro co-
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Ph c . 4. BapHauHH cpeAHHX pa^MepoB (a ) h creneHH pasynopsuioHCHHOCTH hx ipaHyjioMCTpHHeCKnro co cra sa  rpnrepnsi c2 (6 ) 
OTHOCHTejibHO KnxJiHUHeHTa mMeHCHH» /ihiichhoR opHeirraiiHH ha ipaiim i jcpcH 

1 - KCCHo6jiacioBUH th ii, 2 - i irrcpotpaiioö-iacTOBuR THn, 3 - rpaHoöjiacroBUfl THn, 4 - McwiciacroBUH THn, 5 - nop^Hpoicia-
CTOBblH TH II.

craßa, h cootbctctbchho HHCKpeTHUMH KpHCTaJUiorpa- 
(|)HHeCKHMH H pCOJIOrHMeCKHMH xapaKTepncTHKaMH. rio- 
3TOMy caM 4>aKT naMUTH arperaTnofi (fiopMbi npn 4>a30- 
bom nepexoae Tpe6yeT (j>H3HHecicoro o6b>iCHeHHji. A 
Ha üaHHbiß MOMeHT Hy*flaeTc» b CTaTwcTHHecKOM noa- 
TBepiKüeHHH KaK Ha npiiBeneHHOM, Tax h Ha ü p ym x  
npHMepax.

Paöom a ebtnonHena npu noddepoKtce epaum a 
P 0 0 H  Ns 00-05-65203.
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I le T p O C T p y K T y p H a H  3B0J1K>UHH H AHHaMOMeTaMOp<t>H3M n o p o a  

M a«J)H T-yjibTpaM a(|> HTO BO H  a c c o u n a u H H  Y ic r y c c K o r o  M a c c H B a

(Cpe/iHHH Ypaji)

A.H. M EPH bllllO B', B P. U IM EJ1EB2, E.A. FJlA flKO B'

'Taucxuü ,'ocynmepcumem, e. Taucx 
:HHcmumym .'eaio.'im  u reoxtiuuu YpO PAH, e. EKamepuiißype

Y k tv c c k h A  M accH B b cp aBH eH H H  c  ap yrH M H  ra 66po- 
rHnep6a3HTOBWMH M ac cH M M H  y p a jia  jiH u ib  cpaBHH- 
Te.ibHO H eaaBtio  c ra n  o ö ie ic ro M  z ieT a jib iio ro  reoxHMH- 
necKoro h neTpo-M H H epa jio rH M ecK o ro  m yn e H H a  (M ßa- 
hob, 1997; r iy u iK a p e B . 2 0 0 0  h a p  ). B  t o  * e  BpeM a, 
cneumnbHbix c r p y K iy p H u x  H ccae ao BaH H H  Ha M accH Be 

He npoBonK Jiocb , 3a HCitm oHeHHeM 6o ae e  paHHHX Te- 
MaTHMecKHX h reo ao ro -cb eM O H H w x  paö oT  P.H . Knpb- 
»HOBa, P.fl. K a jiv rH H o fi (Be3 M aH , 1 96 1). H aM H  H3yneHa 
BHVTpeHHÄH ae ^ o p M a u H O H H a »  c T p y ia y p a  M accH Ba  h 
npoBeneH aHajiH3 n e T p o crp y K T y p H b ix  y3 o p o B  oaH BH H a 
h KjiHHonxpoKceHa b a y  H irrax , nnpoKceHW Tax h ra66po- 
Haax c ue jib io  np ocjie flH T b  hx  3bojik>uhk> npw <|>opMH- 
POB3HHH MaccHBa.

yinyccKHÜ MaccHB HMeeT K0HuempH4ecKH-30Hajib- 
Hoe CTpoeHHe. B  ero cocTaBe Bkine.nsuoTca Tpn Kpyn
Hbix 6/ioKa, ueHTpaubHbie nacTH, KOTOpbix c/io>KeHbi ay- 
HHTaMH, a BHeuiHHe - raööpoHüaMH, M e*ay KoropbiMH 
b Bitae peaKUHOHHofl KaßMbi npHcyrcTByiOT BepjiHTbi h 
KJiHHonwpoKceHHTbi (HßaJtOB, 1997). no Ha6opy nopoa, 
CTpoeHHK) H TeKTOHHMeCKOfi I103HUHH M3CCHB, B03M0W- 
ho. «BJineTca TeKTOHHMecKH nepeMeuieHHbiM <J)parMeH- 
tom rbaTHHOHOCHOTO noaca Ypaaa (LLlMeaeB, 4epHW- 
uiOB, 1997). riocjieaHHfi conocraBHM b 3tom ruiaHe c 
aJIDCKHHCKHM nOOCOM KjiaKBaH flblOK, B KOTOpOM MaC- 
CHBbi Taioxe pa3MeuiaioTC)i b npeaeaax pauiMMHbix 4>op- 
MauHOHHo-B03pacTHbix 30h (M e rt ie , 1976).

B  nopoaax MaccHBa wacTo OTMenaeTca noaocna- 
TOCTb H ÜHpeKTHBHOCTb, nOa'iepKHyTaa FUlOCKOCTHblMH 
H^HHeftHbiMH CTpyinypHbiMH o.ncMeHTaMH ruiacTHHec- 
Koro TeMeHH« McnoabsoBaHHe rcoMeTpHMecKoro aiia- 
JiH3a (MepHbituoB, 1996; N ico las , Po irier, 1 9 7 6 ) n03B0- 
JIHJIO yTOHHMTb npOCTpaHCTBeHHyiO OpHeHTHpOBKy MH- 
HepaabHoft yru iou ieH H oc™  (fo lia tio n-S) h / ihhchhocth  
(I-) b opHemupoBaHHbix o5pa3nax, BKJitowaa -re, rae opn- 
eHTHpoBKa He Bbipawena BH3yaabH0. flpH  stom  6biao

ycTaHOBaeim, hto TpeuiHHbi KJiHBawa h CHCTeMbl TeK- 
TOHmecKHx Hapy luchhh HepeaKo yHacjieayKrr saeMeH- 
Tbi ruiacTHHecKoro TeneHHu.

B pe3yabTaTe npocTpaHCTBeHHoro reoMeTpHHecKo- 
ro  aHa^Hia MHHepajibHOH yruiomeHHOCTH h jihhchhocth  
b nopoaax MaccHBa, HaMH 6w ao n0Ka3aH0 (IÜM eaeB, 
MepHbiiuoB, 1997), h to  (J)opMHpoBäHHe BHyrpeHHeH 
ae4>opMauHOHHofl CTpyiaypbi MaccHBa, npoHCXoanao b 
TpH nocaeaoBaTeabHbrx 3Tana ruiacTHnecKoro TeneHHSi.

IlepHbtü npomaMemaMopcpmecKuü oman OTpawa- 
K)T ruiocKocTHbie CTpyKTypw UIHpOTHOrO npocTHpaHH» 
c KpyTWM naaeHHeM (S ,) h cy6ropH30HTaabHofl aHHeß- 
HOCTblO (L^. 3 tH  CTpyKTypw HBAaJOTCa pyaoKompoaH- 
pyiouiHMH aa» a0KanH30BaHHwx cpean ayHHTOB Mea
KHx Tea XpOMHTOB, noaocHarocTb b kotopwx opHeHTH- 
poBaHa coraacHO hx 3aaeraHHio.

Bmopoü oman ae(j)opMauHH o6ycaaBJiHBaeT B03HHK- 
HOBeHHe naocKOCTHbix CTpyKTyp ceBepo-BOCTOHHoro 
npocTHpaHH» (S2) h MHHepaabHofi jihhchhocth  cyößep- 
THKaJibHoro norpyiKeHMsi. 3 th  CTpyKTypw wacTO Hacae- 
ayiOTC* MHoroHHcaeiiHbiMH tcktohhm cckhm h Hapyuie- 
hhxmh, HaHÖojiee Kpyniiue H3 kotopwx pacnaeHiiioT 
MaccHB Ha 6aoKH. /taHHbiH 3Tan nponcxoann b oöcra- 
noBKe aeßocTopohhhx cABHroBbix ancaoKauHü b 30He 
MepnaHOHajibHoro myÖHHHoro HaaBHra, KOHTpoaHpyio- 
uiero  aoKaaH3auHio MaccHBa.

Tpemuü jman, OHeBHaHO, »B^iieToi CMHK0HC0aH- 
aauHOHHWM h, ocyuiecTBaaaoi b ycaoBiux coneTaHH» 
npaBOCTopoNiiero caBHra h oceBwx aetfiopMaunfi. B 
pesyabTaTe cijjopMHpoBaancb cyÖMepnaHOHajibHbie 
anocKOCTHbie jTHHeHHbie CTpyKTypw S,, K0H(J)0pMHWe k 

perHOiiaabHbiM crpyicrypaM oöpaMaeHH«, KOTOpwe npe- 
o6aaaaK)T b nopoaax 3anaanoro sHaoKOHTaicra MaccH
Ba. ripH 3tom MHHepaabHa» jiHHeHHocTb L, b nopoaax 
KOHueHTpHpyeTca b noace MepnaHOHajibHoro npocTH- 
paHHü




