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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



356 HKTPOJIOrm MArMATHMKCKHX H MH IAMOP<DHWECKHX KOMIUIEKCOB

DbiniuiCHMa«! a iiH io rp o n H d  M accH Ba (H a  M aKpoypoR- 
H e) HaxoAHT oTpaacem ie b p an io o 6 p a3 iit,ix  M H KpocrpyK- 
T yp n w x  ru n ax  nopon . Flo M opfJjo/iorH 'iccKHM  cBotlcTBaM  
OjiHBHHa H KJlHHOIlHfK)KCeHa b ayH H Tax , m iH H onnpoKce- 

HHTax, Bep jiH Tax h ra ö ö p o n a a x  Bbine/im oTcii rpH  o c h o b 
h u x  no cjicnonaTe Jib H O  o fip a io R am iiH e c«  THna MHKpo- 
C T pyK T yp : npomo<'paHy.inpnnü, nop(pupnKJiacmoenü 
u MoiauuHNÜ, o T p a * a K iiu n x  pau iH M H y io  CT ene iib  ae- 
())OpMHpOBaHHX n o p o a  ( l lc p i lM II10B H Ap., 1999)

ripomo.'pmyvipHbiü mun M H KpocTpyKTypb i ycTa- 
HaBJIHRaCrCH H KpyilHO ICpHHCTblX, H3HMCHCC AC(j)OpMH- 
p o B a m ib ix  n o p o aax . B h iix  o jih b h h  h k jih iio m h p o k cch  
h m c io t  MaKCHMajibHbie p a iM c p u  ic p e n  (4-10  mm, hhop- 
a a  a o  25 mm), $ o p M a  k o to p h x  cyöH ioM CTpH H H ax j ih 6o  
cA aö o  ya iH H eH H ax  c  o itp y  iam m h m iaBHbiMH rp a n m a M H , 
MacTO cx o a x u ih m h cx  i io a  yrAO M  1 2 0 °, h to  XBAxeTcx 
noKaiaTe jiC M  paBH O Beciio cTH  i t o R  CTpyKTypw  m ee  4>op- 
MHpOB3HHX B TBCpAOM COCTOXHHH (Bep H O H , 1980). OAH- 
b h h  h KAH HonnpoKceH  o ö u h h o  HMeioT o a n o p o a H o e  n o 
racaH H e  h  OTJiHHaiOTca H eiH a 'iH Te^bH ofl cTeneH b io  ruia- 
CTHHeCKHX Ae(|)OpM3UHA, KOTOpbie lipOXBAXIOTCX B CJia- 
ÖOBOAIIHCTOM noraCaHHH H p33BHTHH eAHHHHHUX nOAOC 
h3aom 3. M H H e p a jib H as  yn jio iu e iiH O C Tb  ( S , )  h  ahhcH -  
HOCTb ( L , )  o n p e a e jw w T C Ji cyö n ap a ju ieA b H o fl opHeHTH- 
pOBKOfl yiXJlHHeHHblX HHAHBHAOB OjiHBHHa, KJlHHOnHpOK- 

ceH a  h xpoM iunHHeAH jia .
flopcpupoiciacmoeNÜ mun MHKpocTpyKTypbi o jiH 

BHHa n o jiu y e T C x  HaHÖOAMiJHM pacn pocrpaH eH H eM  b  no- 
poaax YicTyccKoro MaccHBa. Ero <)>opMHpoBaHHe c b h - 
3aHO C HHTeHCHBHOH Ae(j)OpMaUHe(i H CHHTeKTOHHHCC- 
kdh p€KpHCTajuiH3auH€H ie p e H  npororpaHyAxpHoro o jiH 

BHHa h KAHHonnpoKceHa, b  pesyAtraTe n e ro  KpynHue 
imacTHHecKH Ae4>opMHpoBaHHbie nopi))HpoKjiacTbi OKa- 
3 U B a io T cx  cp eA H  ö o A e e  M e jiK O jep H H C T oro  a rp e ra T a . 
nop4>HpoicnacTU oAHBHHa h KAHHonnpoKceHa xapaicre- 
pH3yioTC)i HepoBHUMH, 3a3y6peHHUMH rp a iiH u aM H  h 
HMeiOT KaK C y6 H 3 0 M erp H H H yi0 , TaK H AHH30BHAHy>0 
4>opMy c  xopouio BbipajKeHHOü npejuiOMTHTejibiioft opH- 
eHTHpOBKOH (S 2, L ;) H, HaCTO HMeiOT BUCOKyiO CTeneHb 
opHeHTauHH . B re reporp aH O Ö JiacT O BO M  a rp e ra T C  M e ji
KHe 3epHa (MeHee 1 mm) hmciot HenpaBHJibHyio, 
cy6H30MeTpHHHyi0, ahöo caaöo yjuiHHeHHyio <J>opMy 
Ohh HepeAKO opH eH TH poBaH bi c o m a c H o  y iu iom eH H O c-  
th nop4)HpoKJiacT oahbhh3 (S,). 3epHa ojiHBHHa h kah- 
nonnpoKceHa b  mo33hhhom arperaTe tbkikc iioctoxh- 
HO OÖHapyiKHBSIOT npH3H3KH njiaCTHHCCKOfi Jie({)OpMa- 

uhh b  BHAe H eo A iio p o A H o ro  BO AHHCToro n o ra c a iin x  h 
nOJIOC H3JIOMa, HTO CBHACTCAbCTByeT 06 HX ({RjpMHpO- 
BaHHH b  ycAO BH xx lu iacTHH ecico fi ae(J>opMauHH, o cy iu e -  
CTBAXeMOfi MeX3HH3M3MH KaK CHIITeKTOHHHeCKOfi pCK- 
pHCTanjTHiailHH, TaK H BHyTpHKpHCTaXIHHCCKHM TpaHC- 

a x u h o h i im m  CKOAbiKeHMeM. ,Zle<j>opM3iiHOHHaji crpyiny- 
p a  nopoA c nopiJmpoKjiacTOBofi MHKpocrpyicrypoH na- 
c t o  n o A H ep K H BaeT cx  c h c t c m o A ip e u iH H  KjiHBa*a, c 
KOTOpOH CBX3aH M H Kp O Ö yA H H a* 3epeH OAHBHHa H KAH- 
HOIlHpOKCeHa.

MoiauHHbtü mun M H Kp ocTp yK T yp b i XBA xeTcx  pe- 
3yjibTaTOM A a jib H e flu ie ro  n p o rp e ccH B H o ro  p a ip y u ie H H «  
npoTorpaH yjixpH O H  h n o p (J)H p o K Jia c io B o (i M H Kp ocrpyK -

Typ B peiydbrarc cHHTCKTOHHHecKoß peKpHCTajuiirjauHH. 
’>roT THn M H Kp ocTpyK Typb i xapaKTepHiyercx npHcyT- 
CTBHeM MejiKOiepiiHCToro M O 'jaH H iio ro , a h ö o  reTepor- 
panoÖA3CTOBoro arperaTa cyÖH30MeTpHHHbix 3epeH 
OAHBHHa (pasMcpoM M eH ee I m m) c  BbipaweHHOfi npea- 
MO'ITHTe/lbHOfl OpHeilTHpOBKOfi yAJIHHCHHblX HHAHBHAOB, 
KOTopax HepeaKO, noAHepKHBaeTcx uenoHKaMH b u tx-  
HyTbix jepeH x p o m iu iih h c a h a o b  ( S 2, L ?). B  oAH BH iie  na- 
c t o  oÖHapyjKHBaercx iieoAiiopoAHoe norataHHc h no- 
AOCbl IU13CTHHeCKOrO H3AOM3.

Bb IXBACHHbie Ae4>OpMaUHOHHMe THnbi MHKpOCTpyK- 
Typ OAHBHH3 H K JIH IIO lIH pO KCeiia  OÖHapyüCHBaiOT AOCTa- 
t o h h o  oiipeAeAeHtiyio npocTpancTBeHHyio AOKajiHia- 
h h io : b ce B e p iio M  ÖAOKe MaccHBa npeoÖAaAaioT nopo- 
Abi c npororpaHyAxpHofl M H Kpocrpyiaypoß, b uempajib- 
HOM - C MOp4>HpOKJiaCTOBOft, a B K )*H 0M - C M03aHHH0fl.

A n a jiH i neTpocTpyKTypiibix y3opoa o a h b h h s  h kah- 
HonnpoKceHa b nopoaax c paiAHHHoft MHKpocTpyioy- 
pofi aaeT BOIMOJKHOCTb BM XBHTb TCpMOAHHaMHHeCKHe 
yCAOBHX HX ()>OpMHpOBaHHX.

f ly H H T b l

IIpomoepaHyjuipHHÜ mun. T1 eTpocTpyKTvp Hoe Hiy- 
neHHe np0B0AHji0Cb b oöpa3ue KpynH03epHHCT0ro ay- 
HHT3 H3 CCBepilOfi H3CTH MaccHBa. OAHBHH HMeeT CA03K- 
Hblft neTpOCTpyKTypHblß y30p KpHCTajUlOOnTHHCCKHX
ocefi (pnc. 1, oöp. yK-33/3). B c e  TpH och  N g , N m  h N p  
oöpasyioT cyÖBepTHKaAbHbie MaKCHMyMbl, npocrpaH- 
CTBeHHO coBM em eHHue c MHHepaabHOfi ahhcAhoctm o 
L, a T aK *e  A0K3AHiyK)Tcx b ropH iowTajibHue noxca. 
iiopMajibHo AHHeflHOCTH B  noxcax OTHCTAHBO npoxB- 
a x io tcx  coBMeiueHHbie AoxaAbHbie MaKCHMyMbl ocefi 
N g , N m  h N p, KOTOpbie pacnonaraioTcx nepneHAHKynxp- 
ho k yiuiomeHHocTH S . B  ruloCKOCTH MHHepajibHofi yn- 
AOllieHHOCTH S  HOpMaAbHO K L  Ha&noaaKXTCX COBMe- 
uieHHbie AOKaAbHbie ropm oHTaAbiibie MaKCHMyMbl ocefl 
N g  h N m . EaH3KHe THnbi nerpocrpyK TypH U X  y3opoB 
öuAH yCTaHOBAehu aax  npoTorpaHyAxpnoro OAHBHHa b 
yjibTpaMa^HTOBbix Maccnaax 3anaaH0H TyBbi (ToHHapeH- 
ko h ap ., 1994).

Taicoft CJIOKHblH y io p  OITTHHeCKOH opHeHTHpoBKH 
n p o T o rp aH y jix p H o ro  ojiHBHHa, BepoxTHO, npeaycM aTpn- 
BaeT  M H orojTanHocrb  e ro  0Ö pa30BaHHX. <I>opMHpoBa- 
HMe neTpocrpyKTypHoro y3opa npororpaHyjm pHoro OAH
BHHa Ha paHHeM T ran e , ohcbhaho, oöycAOBJieHO myÖHH- 
iiofi BbicoKcrreMneparypHoR cTaTHMecMOH pexpncTaAAH- 
3auHefl onKHra, Koiopax npcrreKana noa crpyicrypHUM 
K o irrpo jieM  BHeiiiHcro H oax  HanpxmeHHx h cnocoöcreo- 
BaAa p33paCTaHHK> CBo6oaHbIX OT H3npX)KeHHH 3epeH 
OAHBHHa, OCymeCTBAXBUlerOCX nOCpeACTBOM MHrpaiXHH 
hx rpaiiH it (BepHOH, 1980). B  pe3yAbTaTe peKpHCTajuiH- 
33UHH OTJKHra C(|)OpMHpOBaAaCb KpynH03epHHCT3X 
np oT o rp an yA x p H 3 x  M H KpocrpyKTypa HeHanpxiKeHHbix 
OJIHBHHOBblX HHAHBHAOBC n a a B H U M H , 3aAHBOOÖpa3HU- 
MH rp3HHU3M H, CXOaXlUHMHCX B TpO ftH UX  T0HK3X 11OA 
yiAOM 120°.

H a  nocjieayK>mcM 3Tane nepeMeiueHHX b Bep x im e  
r0pH30HTbI 3eMHO(t KOpbJ npOHCXOaHAO yCAOlKHeHHe 
neTpocTpyKTypbi npoTorpaHyimpHbix ayHHTO B. flnacTH-
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Phc. 1. ÜMaipaMMU opHem hpobkh ocefi oirrHsecKofi MiuiHKarpucbi ojiHBmia (O j i) b 
luacTHHccKM je<J>opMnpoBamii.i\ /lyiurrax h xpoMHTOBbix pyaax 

ilc<t>upMau>K»tiiuc Tunu MMrpocrpyiayp ojmRHHa b iiyiimax npoioipaiiyjmpiiufl- 
06p. Yk-33/3, nop^HpoK-iacTOBUH -Yk-10/4, Vk- 13/1, MoiaHHHbifi - Yk- 19/1; b xpoMH- 
TOBbix pyaax: McnaHHiiufi -  Y k-14/2 /IwarpaMMw nocTpoeHW n o  100 3aMcpaM ocefi 
onTMHCCKod HHjXHKaTpHcu MHHepa-iOB. H3onmmn 1 -2-4-6-8-10-12-14% Ha 1 % cctkh 
IllMHirra. I IpocKiuu Ha Bepxmoio no;iyc(J>epy ToncMiiue ah h h h  na ;inarpa.MMax - iijioc- 
«octh MHiicpaniHofl yri;iomeHHOCTM (S) c .ihh cBiioctkio (L).

lecKHe üe<t>opMauHH ocyuiecTBjwjiHCb MexaiiHiMOM 
®HyTpHKpHCTaju iHHecKoro  cKOübJiceHH* b pe3yjibTaTe  
cMeHu chctcm rpaHCJiHUHH ot HH3KOTeMnepaTypHwx K 
BUC0K0TeM nepaTypHUM  (001 )[010] - *  (110)[001 ] 
{Okl}[100] -> (010)[100], KOTOpue peajiH30BanHCb, 
OMeBHilHO, B yC JIO BHXX COOCHblX OCeBblX fle(j)OpMaiXHii, 
^HaHHTejibHoro HHTepBajia TeMnepaTyp (T~400- 
1200°C), MeaneHHofi CKopocro (e < 10'* c ‘), HM3Koro 
crpecca (10-20 MFIa) (I'pHH, 1979; Nicolas et. al., 
1973). ripM  3TOM HaJIHHHe COBMetlieHHblX MaKCMMyMOB 
ocefi Np, Nm h Ng o6ycji0BneH0 TeM, mto Kor.ua xa*- 
aas nocjieÄyioiuaji aKTHBH3auHs 6ojiec BbicoicoTeMiie- 
parypHoft chctcm bi TpaHCJiiiuHOHiioro CKOJiMKeHiw He 
CMonia yHHHToiKHTb paHee 06pa30BaHHbie neipocrpyK-

TypHbie y3opu OJiHBHHa npH coxpa- 
HHiomeMCJi b  uejioM HanpaBJieHHH 
onacTHMecKoro TeMemw, (|)HKCHpy- 
eMoro cy6BepTHKanbHofi MHHepanb- 
HOfljIHHeflHOCTbK).

H a 3aKJiK)HHTejibHOM 3Tane koh- 
COJlHIiaLlHH yjIbTpaMa<))HTOB B 3eM- 
Hofi Kope iianpaBJiem ie ruiacTHMec- 
KOTO TeMeHHX B 3K30K0HTaKTOBblX 
HaCTHX MaccHBa, BepOJITHO, CMeHH- 
JlOCb Cy6r0pH30HTajlbHblM B/IO/lb 
MepHAHOHajibHOH crpyKTypbi nopoa 
oöpaMJieHMx. n^acTHMecKoe Tene- 
HHe ocym ecrunjuiocb TpaHCjmuHOH- 
HbiM CKOJibiKeHHeM no CHCTeMaM: 
( 100)[001 J h (1 10)[001] b ycjioBH- 
*x HH3KKX h yMepeHHbix TCMnepaTyp 
(~  500-700° C ), o neM CBH.aeTe.nb- 
CTByeT no»B JieH H e ropH30HTajibH0-  
ro  MaKCHMyMa N m  c b w c o k o h

lUlOTHOCTbK), OpHeHTHpOBaHHOrO B 
MCpHflHOHaJibHOM nanpaBJieHHH 

lIoptpupoKJtacmosbiü mun. 
OllTHMeCKHe OpneHTHpOBKH OJiH
BHHa b nop4>HpoK.nacTOBOM THne 
OTJiHiaioTCJi 6onee cTporHMH ner- 
pocTpyKTypHW M H y3opaMH flByx  
th iio b  (p n c . 1, o6p. Yk-10/4; 13/ 
1), xapaKTep KOTopux onpeaena- 
K3TCd KO M ßHHaUH eil o c e B b ix  H 
caBHroBbix  aecJ)opMauHfl, c aKTii- 
BH3ailHeH MeXaHH3MOB TpaHCJlJIUH- 
OHHOTO CKOJlb*eHHH H CHHTeKTO- 
HHMeCKOfl peKpHCTajUTH3aUHH.

Hepebtü mun ycraHaBJiHBaercji 
b  3anaüHOM iHilOKOHTaKTe MaccHBa. 
O h  xapaKTepH iyeTC » HajiHMHeM 
cmibHoro ropH30HTajibHoro MaKCH
MyMa ocefi N m  (1 4 % )  npocrpaH- 
CTBeHHO coBM em eHHoro c jim iefl- 
Hocrbio, b 6j ih 3h  KDToporo pacnoaa- 
raeTC« MaKCHMyM oceft N g  ( 4 % )  
(pnc. l,o 6 p . Y k-10/4). O ch  N g , N m
H N p T a K *e  KOHUeHTpHpyiOTCII nop- 
ManbHO k L  b  coBMemeHHbift nonc c 

ÜOKajIbHblMH MaKCHMyMaMH, npn 3TOM A S (JlHKCHpyeT- 
cn citnbHbiR MaKCHMyM oce ii N p . (PopMHpoBaHHe ner- 
pocTpyicrypHoro y3opa nop4>HpoKJiacTOBoro OJiHBHHa 
3Toro THna, o h cb h jih o , ocyiuecTBJumocb b  pewHMe npo- 
rpeccHBHoii üecjjopMauHH c B03pacTamieM c k o p o c th  
ruiacTHMecKoro TeneHH«. O h c b h a h o , mto aet^opMauHH 
ocyiuecTBJDiJiHCb, maBHbiM oöpa30M, MexaHHiMaMh 
TpaHCJWUHOHHOrO CKOJIb>KeHH>l 110 CHCTeMe (1 10)1001] 
h cHHTCKTOHHHecKofi peKpHCTa/uiH3aiiHe(i c BpaiueHH eM  
cy63epeH npH TeM nepaiypax J  700 ° C , b u cok om  CTpec- 
ce  > 100 M l la  h b u c o k o ü  c k o p o c th  (e  > 106 c 1)  (FpHH, 
1979; N ico las  et. al., 1973). C  BcopacTaHHeM BHeuiHe- 
ro  HanpiDKeHHJi h yBeJiHHeHHH TeMneparypbi ayiiHTbi 
npeTepnejiH  npaBOCTopoHHHe ropm oHTajibHbie caßnro-
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Bbie iie(J)opMaunn BAOJib 3ana;iHoro m/ioKoiiTaKTa Me- 
X3HH3M0M TpailCJDHlHOHHOrO CKOJlbJKellHH no 60JICC Bbl- 
C0K0T€MneparypH0n CHCTeMe |0kl}[100], c oCpaioHa- 
HvieM MaKCHMVMa ocefi N g, pacnojioiKeHHoro non oct- 
pMM ymoM k jinnettHocTH (no >iacoBofi CTpeJiKe).

Bmopoü mun neTpocrpyicrypHoro y io p a  o jn iBn iia  
BblRBJleH B /iyHHTaX H3 KDKHOTO 3HflOKOHTaKTa MaCCHBa. 
E ro  OTjiHHHTejibHoR McpTofi flBJineTc« najiH 'iHe üByx 
JIOKajlbHblX MaKCHMyMOB N g, pacnOJIOXCCHHblX CHMMCr- 

pHHHO k L h  cocTaBjiniouiHX c Heft ocTpbift y ro ji 30-45° 
(pnc. 1 , 06p. Vk- 13/1), BflJlHJH KOTOpblX IipOCTpaHCTBeH- 
ho pacno jiara ioTo i jioxajibHbie MaKCHMyMbi ocefi N m . 
MaKCHMyMbi ocefi N g  pacm rHBaioTcii b no*c b iuioc- 
ko cth  MmiepajikHofi yruiomeHHOCTH. CyÖHopMajibHo k 
rvnocKOCTH yrinomeHHocTH pacnojiaraerca jioKa/ibHbie 
MaKCHMVMbi N m  h N p. AHajiH3 SToro ncTpocTpyinyp- 
H o ro  y io p a  npe/inojiaraeT c jie iiy io w y io  M o a e jib  ero  
(|)opMHpoBaHiiji (MepHbiuioB, 2001). C  B03pacraHHeM 
TeMnepaTypbi h yBejiHMeinw CTeneHH jie<J>opMaLinn, noc- 
jieaoBaTejibHo c HopMajibio k MHHepajibHOH yruioiueii- 
h o c th  coBMeuiaioTcii MaKCHMyMbi N m  h N p , c>6pa30Ba- 
HHe KOTOpblX KOHTpOJIMpylOTCÄ CHCTCMaMH CKOJlbtteHHfl 
(00  1 )[ 100] H (0 1 0 )[ 100], COOTBeTCTBeHHO. B  yCJlOBH- 
»x öb icrporo  BoipacTaHH« CKopocra ne(}>opMannH h  TeM
nepaTypbi unacTHMecKoe TeneHHe He vcneBaeT peajin- 
lOBaTbCH TpaHCJUlUHOHHUM CKO/Ib)KeHHeM B O/IHOM Ha
npaBJieHHH, nosTOMy aKTHBH3HpyeTcn BTopoe, cyÖHop- 
MajibHoe nepBOMy. l lp n  3tom oaho  h3 HanpaaneiiHH üb- 

jw eTc» aoMHHHpyioiuHM h opneHTHpy eres, npeHMyuie- 
CTBeHHO, coraacHO c HanpaaneHHeM cüBHra ceBepo-ßo- 
CTOHHOro npOCTHpaHHX, COCiaCHO KOHTaKTOBOH ruioc- 
ko cth  MaccHBa. B ro p o e  HanpaaneHHe TpaHCjmuHH pac- 
no/iaraeTC* noa yrnoM , npHMepno, 7 5 ° k iu io cko c th  
cüBHra h HaicnoneHO b CTopoHy cflBHra h no 3Haxy CMe- 
uieHHx »BjixeTcn npoTHBono/io)KHbiM eMy. flocjie.noBa- 
TejibHoe yBejiHMeHHe creneHH ae(J)opMauHH c Bojpac- 
TaHHeM yrjia  cüBHra ao 40-45° cnocoöcTByeT (f>opMH-
pOBHHHK) HByX MHO*CCTB 3epeH OjiHBHHa, B KOTOpblX 
BKTHBHbie rUIOCKOCTH TpaHCJUlUHOHHOrO CKOJIbWeHHX H 
MHoroHHcneHHbie nojiocbi mjiOMa opweHTHpyioTCÄ chm- 
MerpHHHO k HanpaaneHHW hx yojiHHeHHx. Tlpw stom HaH- 
60jiee ÖJiaronpHÄTHO opHCHTHpoBaHHbiMH oicaibiBawT- 
CJI 3epHa, B KOTOpUX IUIOCKOCTH TpaHCJlRUHH coBna^a- 
KJT C rUlOCKOCTblO CÜBHT3 (nepBOe MHOJKeCTBO), a B  He- 
6jiaronpHHTHOM othouichhh OKa3biBaiOTC)i sepiia, b ko- 
Topwx iuiockocth TpaHCJDlUHH pacnojiaratorc* cyonop- 
MajibHO k iuiockocth cüBHra (Bropoe MHOiKecTBo). <Dop- 
MHpoBaHHe TaKoro nerpocrpyKTypHoro y3opa ojiHBHHa, 
OHeBHAHO, OCyiUeCTBJUUlOCb npH BUCOKHX CKOpOCTUX 
üe(|)opMauHH (> 10"* c '), KOTopue cnocoöcTBOBajiH 
6bicTpoMy BoipacTaHHK) TeMnepaTypbi (flo 1000° C ) b 
pe3yjibTaTe BHyTpeHHero TpeHHJi npH JieBocTopoHHeM 
ciiBKre ceBepo-BOCTOHHoro npocTHpaHHX.

M oiauHiibiü mun. /JyiiHTbi c MoiaHHHOfi MHKpo- 
CTpyKTypOH OJ1HBHH3 H3ynaj1HCb B lOrO-BOCTOHHOM 3H- 
a 0K0HTaKTe MaccHBa. B  hhx ycTaHoanen crporH ft npe«- 
nOHTHTejlbHblfi y30p OnTHMCCKOfl OpHeHTHpOBKH OjiHBH
Ha (pnc. 1, 06p. Yk-19/1 ). O ch  N g  jiOKajiH3yK)TCji b aßa 
ropH30HTajlbHblX M3KCHMyMa, OÜHH H3 KOTOpblX COBMe-

maeTCH c L , a  /ipyrofi -  1  S . O c h  N m  h  N p  06pa3yi0T 
6^H3KHe y3opw HacTb 3tmx ocefi oöp a iy io T  MaKCHMy- 
Mbl HOpMaJIbHblC K S , fipH 3TOM FiaHÖOJiee BblCOKVK) 
njiOTHOCTb HMeeT M a K C H M y M N m (1 4 % ).  O ßa 3t h x  MaK- 
CHMyMa pacT»rnBaK)Tca b ropHTOHTajibHbiß nonc c jio- 
KajibHbiMM cyÖMaKCHMyMaMH. / Ip y rn e  och  N m  h Np 
KOHneHTpnpyioTC» b cyÖBepTHKajibHbie MaKCHMyMbi, 
HMeiouiHe TeHfleiiuHio k pacTurHBaHHio b S.

TaKoß y3op onTHnecKofi opHeHTHpoBKH oöpaioBaji- 
c», npennojiWKHTejibiio, b ycjiOBHax oceBoro ok3 th ji bo 
BpeMS CHHKOHCojiHAauHOHHoro 3Tana craHoaneHH)! Mac
cHBa. rijiacTHMecKoe TeqeHHe b ayHHTax ocyiuecTBAs- 
JlOCb B  ropMlöHTEJIbHOM HanpaBJieHHH BÜOJIb lOrO-BOC- 
To'iHoro KOHTaKTa MaccHBa, h peaJiH30Banocb, oqeBHii- 
HO, MexaHH3M3MH CHHTeKTOHHMeCHOfi peKpHCTajUIH3aUHH 
H TpaHCJUlUHOHHOrO CKOJIb)«eHHS B OJIHBMHe PexpHCTaji- 
JitnauHM npoTeKajia nyTeM BpauieHH» cy63epeH c oöpa- 
30BaHHeM reTeporpaHo6jiacTO Boro  MejiK03epHHCT0ro 
arperaTa b yc^oBHux yMepeHHbix TeMnepaTyp 
(T ~ 7 0 0 oC ), BbicoKHx Hanpa*enMH (>  100 M H a )  h bw- 
coKofl CKopocTH (e > I0 '6 c '). ConyTCTByioiuee hhtch- 
CHBHOe TpaHCJIHUHOHHOe CKOJIb*eHHe OCyiUeCTBJUUlOCb 
no ( 100)[001 ] h (0 0 1 )[ 100], c npeo&nadaHHeM nocjie- 
ÜHefl CHCTeMbl.

M o 3aH'JHblfl THn MHKpOCTpyKTypW OJIHBHHa ycraHOB- 
jieH Ta K * e  b o  BKpanjieHHux no jiocH aTbix  x p o M m o B b ix  

pynax H3 KnKHoro 3HüOKOHTaKTa MaccHBa O jihbhh 00- 
Hapy>KHBaeT C Tp o rn fi nerpocrpyicrypH b ifi y 3o p (p H C . 1, 
06p. 14/2). O ch  N g  oöpaTyioT ,iBa MaKCHMVMa kohuch- 
TpauHH HMetomne TeHaeHUHio k pacnirHBaHHio b nodc b 

ru iocKocTH  MHHepajibHOH yiuiomeHHOcTH S r  npocrpaH- 
CTBeHHO coBnaüaw iuefi c nojiocqaTOCTbK> h 3ajieraHH- 
eM xpoMHTOBoro Tejia. MaKCHMyM N g , c Hanfjojibmeft 
lUlOTHOCTblO, npOCTpaHCTBeHHO COBMeUiaeTC)! C MHHe- 
pajibHoft jiHHeflHOCTbK) L  . O ch  N m  o6pa3yK)T y3opu 
6^H3KHe opHeHTHpoBKe ocefi N g , OTjiHMaiomHecu TeH- 
aenuHefl k pacT»rHBaHHio b BepTHKajibHbiü noxc 1  L r 
O ch  N p  TaK*e  KO Huem pHpyKnca b BeprHKajibHbifi nooc
1  L (, c MaKCHMyMo m , nepneHüHKyn«pHbiM k S  .

<t>opMnpoBaiiHe TaKoro neTpocTpyicrypHoro y3opa 
o jiH BH H a, OMeBHüHO, ocyuiecTBJKU iocb  Ha paHHeM npo- 
TOMeTaMop4)HMecKOM 3Tane. MaKCHMyMbi ocefi N g  h 
N m , npocrpaHCTBeHHo coBMeineHHbie c L , ,  omcbhüho, 
())hkcHpyiOT HanpaBJieHne m iacTHMecKoro TeneHH» b 
ru iocKocTH  S r  r ijia cT H H e cK o e  TeneH H e b ay iu rrax , Be- 
POHTHO, npoHCxoAHjio b ycjioBHMX BoipacTaHH» TeMne
paTypbi h peajiH30BaJi0Cb CMeHOfi ch ctcm  TpaHCJumH- 
OHHOTO CKOJlbWeHtU B OJIHBHHe OT HH3KOTeMnepaTyp- 
Hbix ( 110)[001) k BMCOKOTeMneparypHbiM {0kl}[ 100] 
h (0 10)[ 100]. HajiHMHe CHjibHoro MaKCHMVMa ocefi N p  
J .  S , h TeHAeHUHR ocefi N g  h N m  pacTarHBaTbc« b noüc 
CBHfleTejIbCTByiOT TaKIKe 06 HHTeilCHBHOfi CHHTeKTOHH- 
wecKoft peKpHcrajuiH3auHH ojiHBHiia. Ae({)opMauHH ocy- 
mecTBJDuiHCb npeanojioiKHTejibHo b ycjioBHUx oceBO- 
ro  c*aTHfl npH T>I000° C h h h 3k o fi c k o p o c th  
(e<10 ,oc '). H a  3tom 3Tane, omcbhaho, b pesyjibTaTe 
BbicoKOTeMnepaTypHOfi M eraMop^HM ecKofi flH(|)(})epeH- 
UHaiuiii yjibTpaMa<j>HTOBoro Bem ecraa  iipoHcxoanna cer- 
perauux xpoMuinHiiejinzioB b pyaHbie ru ia cT O B u e  Tejia.
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IlH p O K C e H H T b l
llpomOi'paHyjiHpHHit mun m y ia A c x  b K p y im o ie p -  

HHCTbix nupoKceH H Tax (pa iM . 6-10 mm) b6 j ih 3h ceBep- 
Horo o k o k h sh h h  M accHBa. KjniHonHpoKCCH HM cei npcA- 
noMTHTtyibHyio opueHTtipoBKy, ciiM M crpH M H yio no o t -  

HoiueHwo k MHHepanbHofl ynnomeHHoeTH h AHHefliioc- 
th (pnc. 2, Vk-1/1 ). B c e  och . Kau KpHCTajuioonTHMec- 
khc Ng, Nm ii Np, TaK h KpncTamiorpa<J>HMecKHe [ 100], 
[001], o6pa3yK)T cyöropmoHTanbHbie noxca, HopMajih- 
llbie K L, B KOTOpblX OTMCHBIOTC* AOKaAbHbie MaKCHMy- 

mu Nm, Np h [100], pacnojiotteHHbie 1  S. KpoMe Toro 
OCH Ng H Nm. <|>OpMHpyiOT MaKCHMyMkl, COBMCMCHHblC 

c L, a jiokajibH bie MaKCHMyMU ocefi [001] pacnonara- 
io tc s  no ayre Majioro Kpyra (p aan yc  45°), ueinpoM 
Koroporo MBnxeTcx L.

flaHHUH neTpocTpyirrypHwfl y3op He HMeeT oaho- 
3HaiHofl HüTepnpeTauHH. Ero 06pa30BaHHe, BcpoüTHO, 
npoH3om.io b pesyjikTaTe HajiottCHHUx coochmx Ae(J>op- 
iiiauHfi. Han6ojiee paHHHft y3op, ohcbhaho, OTpa*aeT 
npeHMyiuecTBeHHO o p iie in H p o B K y  no 4>opMe h xapaK- 
repmyeTC» HajniHHeM n o K an bH oro  MaKCHMyMa Nm, pac- 
noJioiKeHHoro HopM ajibHo k M H HepajibH ofl ytuiom eHHO-

cth S h MaKCHMyMa Ng || L. AHanorHHuwfi ran opneHTH- 
poBKH  K jn iH o iiH p o K ccH a  ycTaH O BjieH  3KcncpHM eHTanb- 
ho (Carter, 1976) b yc a o B H iix , K o raa  M aKCHM yM  Nm 
co B M cu ie n  c sJt a  ABe Apyrne och KOHueHTpHpyicrrcx b 

nn ocK ocT H  s; - s2. rip eA n o A o w H T eA M io , hto c B03pac- 
TaHneM TeMnepaTyp h Bueimiero Hanpnx<eHHx opHeHTH- 
poBKa KJiHiionHpoKceiia onpeAeAxeTcx BHyTpeHHHM 
c rpoeiiHeM, c 4>opMMpoBaHneM MaKCHMyMa Np || s, 1 S 
h MaKCHMyMa Nm || s2, comaciio amhcKhocth BpameHH» 
h conpoBO>KAajiacb pcKpHCTajuiHjauHeii OT*Hra, c 06- 
paioBaHHeM KpynHbix Hene<})opMnpoBaHHbix 3epeH c 
öoAbuieymoBbiMH h ru iaBiib iM H  ipaH H u aM H  (B ep H O H , 

1980). liaA H H H e MaKCHMyMa [100] 1 S CBHAeTeAbCTBy- 
eT T3K)Ke o BbicoKOTeMnepaTypHux Ae4>opMamMX kah- 
HOIUipOKCeila TpaHCAXUHOHHblM CKOAbWeHHeM rio 
( 100) [ 001 ],

HopfpupoKJiacmosbiü mun. IlHpOKCeHHTbl c  nop- 
(})HpOKJiaCTOBOfi MHKpOCTpyKTypofl H3yWaAHCb B KJJKHOH 
Mact h  M accH Ba. B b if lB jie iiH u e  n e T p o c ip y K T y p H w e  y30- 
pbl AJ1H nop<|>HpOKJiaCTüBblX H MejiKHX 3epeH KAHHOnH- 
pOKCCHa XBAMOTCX ÖAH3HKHMH (pHC. 2, OÖp. Y k - 8 / I).  
O h h  xapaKTepH3yK)Tcx HajiHHHeM coBM eu ieH H b ix  c  a h -

( 100)

Phc. 2. /iH arpaM M bi opHCirrHponKH ocefi oirrMMecKofi HHAHKarpHCbi o/iHBHiia (On) n loiHHonnpoKCCiia (M IIh) b nopoaax 
Bcpnwr-iuimioiiHpoKceHHTOBoR accouHauHH h ra66ponAax.

/JciJ)0pMaUH0HHi.ie THiibi MHKpocTpyKiyp icimiouHpoKccua h KjiHHonHpoKCeiiHTax: npoTorpaiiyjuipiibifi - 06p. Vk- 1/1; nop<t>npoK- 
JiacioBbifi - Yk-8/1; MoiaHHHbifi - Yk-35/1 ; b i'aööpoHnax: MannaToreHHbifi - Yk-23/2; n0p(|>Hp0KJiacT0Bhifi - Yk-26/2. MTIh-1 — 
nop<|>HpoKjiacTu. MFIh-2 - MO"janHHbiH arperar. /IwaipaMMbi noci poeiibi no 100 3aMcpaM ocefi orriHHecKOfi HiuiHKarrpHcu h Kpwc- 
TawiorpaijMMecicHx ocefi MHHepajioB. Hiujihhhh 1-2-4-6-8-10-12% na 1% cctkm  IUmhats. üpoeKumi na Bepxmoio no/ryc<|>epy. 
ToseHHue jihiimm Ha AHarpaM M ax - i l io c k o c t h  M H uepa/ikiio fi y iu io iu cH iio cT H  ( S ) c  JiH H e iiH O C Tb io (L ).
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neflHOCTbK) MaKCHMyMOB o cc f i N g , N m , [001], a Hop- 
MajibHO M HHepajibHon y iin o m e im o cT H  p acn o n a ra io T C »  
M aKCHMyMbl ocefi N m , N p , [100). O tjim m hcm  opHeHTH 
poBKH p cK p H cn rn n H iO Ba iiH o ro  to inno nnp oK ceH a  HBJineT- 
c »  noH BJietiH e JiOKajibHHix MaKCHMyMOB o c c f i [001 ] L S 
H [100] || L, a T a K * e  6o n ee  B b ip a *C H H o ro  n o K an b H o ro  
M aKCHM yM a ocefl (001 ] || L.

n o  xapa icrepy y io p a  o tm m ecK H e  opneHTHpoBKH nop- 
(|)HpoicfiacTX)Bi>ix ie p e H  K n H iion H p o K ccx a  6j ih ik h  TaKo- 
BhiM a n »  n p o T o rp aH y ji*p iio ro  w iH H o n n p oK cen a , h to  cbh- 
a e ie n b C T y e T  06 enHH bix  y  c/tob m ix  hx  o ö p a io B a H H » . 
I lo p 4 )H p o K jia cT e i, oHeBMüMO. o c y m e c T B Jia j ic »  ch h tc k -  
TOHHHecitofi pcKp iicTa ju iH 3am ten . co n p o BW K n aeM o fi hh- 

TeHCHBHUM TpailCnXUHOHHblM  CKOnb)KeHHeM B IOIHHOIIH- 
poKceHe n o  abvm  cncreMaM (0 0 1 ) [  100) h (1 0 0 ) [0 0 l ) ,  
o  mcm cBH jieTenbcTByeT  m o»b jichhc MaKCHMyMOB o ce R  
[1 0 0 ] h  [0 0 1 ), coBM eu ieH H b ix  c  L .  fln acT H H ecK H e  ae- 
(Jx ipM aiW H  K jiHHorm poKceiioB TaKHM h MexaHH3M3MH npo- 
T eK aio T  b ycnoBH »x  B o ip a c ia H H »  H a n p » * e H H ft  n p n  
T = 7 5 0 - 1 0 5 0 ° C  h yMcpeHHoft c x o p o c T H  e = 1 0 ‘ c '  
(R a le ig h ,  T a lb o t, 1967). n p n  ito m  ruiaH Bu eu iH H X  Ha- 
n p » *e H H ft . Bepo»THo, o c ra e T c »  iio c to m h h u m  Ha BceM  
npOTÄlKeHHH <[)OpMHpOBaHHH KJIHHONHpOKCeitHTOB.

M oiaum tHÜ mun. flHpoKccHHTU H3 ceBepHofl oKo
nen  hocth MaccHBa otjiHHaioTC» oneHb cT porH M  npea- 
nOHTHTejtbHUM lieTpOCTpyKTypHWM y30p0M ie p e H  KJ1H- 
H on npo K ceH a . Och N g , N p , [001 ] h [100] o6pa3ywT ro- 
pH30HTajibHbie nooca b fuiockocth MHHepajibiiofi yrtno- 
meHHOCTH, b kotopux ycTaHaB/iHBaioTC» noKajibHbie 
MaKCHMyMbl, coBMeuieHHbie M HHepanbHofi nHHefiHoc- 
TblO. HopMajlbHO K MHHepajIbHOH ynjlOLUeHHOCTH pac- 
nojiaraioTC» H30MeTpHHHbift MaKCHMyM N m  c BbicoKofi 
ixnoTHOCTbK) (10 % ) h noKanbHbifi MaKCHMyM ocefi [ 100]. 
r io a o Ö H a »  opH eH TH poBKa K JiH H onH poKceH a n o jiy n eH a  
3KcnepHMeHTajibHo, Koraa N m  || s3 (C a r te r , 1976) h, Be- 
pOÄTHO, OÖyCJlOBneHa, CHHTeKTOHHHeCKOH peKpHCTajuiH- 
3aUHefi H, HaCTHHHO, TpaHCn»UHOHHblM CKOJIblKeHHeM no 
(001)[100],

r a 66p o H U b i

/Ipom oMaiMam uiecKuü mun o TM enaeT C » b no- 
n o cnaT b ix  cocc iopH TH3H poBaHH b ix  r a 66p o n a a x  m  ueH- 
TpanbHofi nacTH  M accH Ba , npHMepHO, b I km o t  boctom - 
Horo KO HTaKTa. nopoau HMCIOT nop4> H pO BH ilH yiO  
C T p y ia yp y , b k o to p u x  BKpanneHHHKH c j io * e H b i k jihho-  
nHpoKceHOM  (pa3M . 1-2 mm), yonHHeHHbie HHaHBHAbi 
KOToporo o p n e H T H p y ia rc »  comacHo nonocHaTOCTH.

iO iH H on n p o KceH  o Ö H a p y K H B a e r  cT p o rn fl ripeanoH- 
THTejibHbifl y3 o p  (p n c . 2 , o6p. Yk-23/2 , M üh). Kpw c- 
TzuuioonTHHecKHe h KpHCTajLiorpatfiHHecKHe o ch  N g , N p , 
N m  || [0 1 0 ], [1 0 0 ] h [0 0 1 ] Ko iiueH T pH py ioT c»  b cobm c- 
LueH nu e  oTweTjiHBbie r io » ca  c  noKanbHbiM H MaKCHMy- 
MaMH b iu io c k o c th  M HHepanbHofi yru iom eH H ocT H  I lp n  
3TOM M aKCHM yM  OCefi [1 0 0 ] COBMeiUeH C M HHepajIbHOH 
JiH H efiiio cT b io , a ü B a  JiOKaJibHbix M ax cH M yM a o ce f i N g  
p a cn o .ia raw T C »  cH M M erpH H H o  no  o th o u ic h h io  k MaK- 

CHM yM y o c e f i [001 ] n o a  ym a M H  3 5 -4 5 °. Och N m  oöpa-
3yiOT H IOM eTpHHHblfi MaKCHMyM C BbICOKOft IL'IOTHOC- 
Tbto 1 2 % ,  KOTopbifi » B j i» e r c »  H opM anb io  k M HHepajib-

Hofi ynjiomeHHocTH. rionoOnue neTpocTpyKTyptibie y3o- 
pbi KJiHHonHpoKceHa no (J>opMe 3epeH h BiiyTpeHHeMy 
CTpoeHHK) öbiiiH ycTaMOB.neHbi b paccnoeHHbix ra66po- 
Haax TpeH^aHaHH h LlJoTnaHflHH (Brothers, 1964; 
Fortrey, 1980) h, omcbhaho, 0Tpa*aKrr TcieHHe Mar- 
MaTHHecKoro pacruiaBa b npouecce ero KpHcrajuimamiH 

flopipupoKJiacmoauü mun raSöponjioB H3ynanc» 
B IICHTpaJIbHOfi MacTH MaCCHBa r i0p(J)Hp0 ltnaCT0BMe 
BKpaiuieHHHKH npeacTaB-neHbi xpynHbiMH 3epHaMH iuih- 
nonnpoKceHa (1-2 mm), a ocHOBHa» Macca cnomeHa 
MejiKoiepHHCTbiM arperaTOM m  ruiarHOitnaia, ojiHBHHa 
h KJiHHonHpoKceHa. riopoaa nperepne-ia chhtcktohh- 
•lecKyio peKpHCTaji^Hiaiwio h HMeeT xopouio Bbipawen- 
iiyio MHHepaabHyio yruiouieHHOCTb (rHeficoBHUHOcn,) 
h cy6BepTHKanbHyio aHHefiHOCTb, opHeHTHpoBKa koto- 
pwx yxaibiBaer Ha ae<}»opMauHio neBOCTopoHHHM cabh- 
roM b 30He nryÖHHHoro MepHüHOHajibHoro HaaBnra. Tlpn 
3Tom L, Bepo»THo, OTpa*aer HanpaBneHHe BHeuinero 
RpatueHH». cooTBeTCTByk>uiero s,.

(hmuH b ra66ponüax HMeeT c r p o n t f i  npeanoHTH- 
TenbH uA  nerpocTpyKTypHbiH yiop (p n c .2, o6p. Yk-26/
2, On). MacTb ocefi Ng, Nm h Np o6oco6junorc» b co
BMeuieHHbie cyöropH30HTanbHue no»ca, HopM anbHue 
kL. IlpH3Tom nepneHflHKynupHo k S b  no»caxycraHaB- 
nHBaioTc» coBMemeiiHbie noKanbHue MaKCHMyMbl Bcex 
Tpex o ce f i. flpyra» n a c rb  o c e f i Ng, Nm h Np KOHueHT- 
pwpyioTC» b noKajibH b ie  c y 6 H 3 0 M eT p m H b ie  MaKCHMy
Mbl, coBM eu ieH H b ie  c  L  c  itnoTHOCTbK), cootb€tctbch- 
ho , 2 % ,  8%  h 6% .  riojiyMeHHbie nerpocrpyKTypHwe y io -  
pu KjtuHonupoKceHü im» n0p<t>Hp0KnacT0Bbix hhohbh- 
job (M T Ih - I )  h MenK03epHHCToro arperaTa (M H h - 2 )  
»Bn»Krrc» H aeH T W H b iM H  h 6.1H3KHMH neTpocTpyKTVf)e 

o jiH BH H a (pnc. 2, o6p. 26/2 ). C MHHepajibHofi aHHefiHO- 
CTbio co BM em eH b i M aKCHM yM bl ocefi Ng h [0 0 1 ]. flpy- 
rne och Nm, Np h [1 0 0 ]  o6o c o 6n»K JTC » b coBM em eH- 
Hbie n o » c a  H opM anbHo  jiM H eftH ocrn . B  no»cax OTMena- 
io t c »  noKajibH b ie  M aK C H M yM b lA S. rioao Ö H b ie  THnbi neT- 
p o c rp y ir ry p H b ix  y 3 o p o B  o n H BH H a  h iciHHonnpoKceHa 
nonb3yioTC» uihpokhm p a cn p o c rp a H e H H e M  b nopoaax 
KyMyn»THBHoro KOMOnexca o(]>hojihtoboh accounauMH 
3anaaHofi TyBbi, npeTepneBUinx nnacTHnecKHe ae()>op- 
M3UHH CABHTOM ( [  OHHapeHKO H a p ., 1994).

OopMHpOBaHHe HaeHTHHHUX V30p0B OITTHHeCKOH 
opHeHTHpoBKH onHBHHa h KJiHHonHpoKceHa b raööpoH- 
aax, OHeBHOHO, ocyluecTBiumocb b ycjioBH»x caBHra h 
TecHO CB»3ano c 0Öpa30BaHHeM hoboA MHHepajIbHOH 
ynjiomeHHocTH ceBepo-BOCTOHHoro npocrnpaHH», koh- 
TponHpyeMofi CHCTeMofi CKanuBaHH». npn stom hobo- 
0Öpa30BaHHa» cyÖBepTHKanbHa» jiHHefiHocrb, oneBHj- 
HO, »BJ1»erC» JIHHefiHOCTbK) BpameHH» H OHHOBpCMtfH- 
iio ocbio BHemiiero BpameHH» || s , (BepHOH, 1980, 
ApoHCKHfi h ap., 1 99 1 ), KOTopa» npeacTaBJiseic» oc- 
IIOHHblM CTpyKTypilblM 3JieMeHTOM KOHTpOJIHpyiOlUHM 
coiaaHHe neTpocrpyirrypHbix y3opoB onHBHHa h icihho- 
impoKceHa Hx neTpocTpy KTypa peanH30Banacb, rnaB- 
HblM 06pa30M, CHHTeKTOlIHHeCKOfl pCKpHCTanjIH3aUHCH 
c oöpaioBaHHesi MaKCHMyMOB Np A S KaK an» onHBHHa. 
TaK h KnHHonnpoKceHa. PeKpHCTaaaH3aiiH» conpoßo*- 
aanacb HHTencHBHbiM TpaHcn»UHOHHbiM CKOJibxeHHeM
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B oJiHBHiie no  (0 0 1 )[1 0 0 1 . (1 0 0 ) [0 0 l  ] >< (1 0 0 ) (0 I0 ] ,  c 
npeoöaaaaHHeM  cp eaH e fl c h c t c m m , h  b  K JiHHoiiHpoKce- 
He no (1 0 0 ) [0 0 l] .  V c^ o b h x  p e a a m a u H H  naacTH<tecKoft 
ae({H>pMaUHH. B ÖOJlblllCfi M epe, COOTBeTCTByiOT OTHO-
cHTCJibHO h h 'jk h m  TeMnepaTypaM (T J7 0 0 °C )  npn iHa>ui- 
Tejisubix HanpHweHHdx (100-120 M l l a )  b  aHHaMHHec- 
KH aKTHBIIblX 30nax BepXHHX MaCTCß ICMHOfl KOpbl.

B b iB o a b i
IlpoBcjeHHbie naMH neTpocT pyKT yp H b ie  nccaeaoBa- 

hh» noiBoamoT yTBep*aaTb, >rro, hccomhchho, nepBH 'i- 
HO-MarMaTH'iecicyio upHpoay HM eioT ToabKo ra 66poH- 
flbi Ilo.nyHCHHwe aaH H bie C BnaeTeabC TByioT  06 oaHo- 
HanpaB^eHHbix aH H aM 0M eTaM0p(J>H»iecKHx u p eo ö p a  io- 
BaHiixx Bcex THnoB n o p o a  M accH Ba . xo T op u e  o iih  npe- 
Tepne jiH  na pa3JiHHHbix rnncoM eTpH M CCKH x y p o B iix x  
({KipMHpoBaHHx. nep eM eu ieH H * h  K on co an aau H H . I Ip n  
3T0M ayHHTbl, BepOÜTHO, HBJiaK lTC» HaHÖOaeC IViyÖHH- 
hmmh O h h  npeTepnejiH  Bb ic o K o re M n cp a T yp H u e  luiac- 
TMMecKHt ae<t>opMaiiHH h peKpHC TaaaH 3auH io  o n K H ra  c 
0Öpa30BaHHeM KpynH O iepH H C Toft n p o T o rp aH yan p H o ti 
MHKpOCTpylCrypbl OaHBHHa, KOTOpbie CIlOCoCCTBOBaJlH, 
b 6.iaronpHJiTHbix ca y n a w c . c e rp e ra u H H  xpoM iuiiHHejiH- 
jjob b pyaHbie Teaa. Kpy nH o iepH H CTw e, np oro rpaH yanp-  
Hbie BepjiHTbi h KJiHHonHpoKceHHTbi TaioKe oöpaaoBanncb  
b npouecce Bb icoiccrreM nepaTypHUx aecJxjpMauHÜ h pex- 
pHcnuuiH3auHH o n K H ra . H a ypoBHDx nepeMeiueHHx h 
KOHCOJiHaauHH c  y B e a m e H H e M  BH eu iH e ro  H a n p u tteH iu  
nopoau  MaccHBa BO BJieKaaHCb b naacT H sec ico e  Tene- 
Hue b y c n o B iu x  coneTaH H » c a B H ro B u x  h o c e B u x  ae- 
(|)OpMaUHH. KOTOpbie COnpOBO)KaaaHCb HHTeHCHBHblMH 
Ae$opMaiiHXMH. ocym ecTB jiseM b iM H  MexaHH3MaMH chh- 
TeKTOHHHCCKOH p€KpHCTajUIH3aUHH H TpailO lJiLUlOHHhlM  
CKOJib)KeHHeM. B pe iy .ib TaTe  a eB o cT o p o H H ero  c a B H ra  b 
30He rjyÖ H H H oro  M ep H an o H aab H o ro  H aaßH ra  c<f>opMH- 
pOBajIHCb HHCKOH({KipMHUe lUIOCKOCTHbie CTpy KTypHbie 
saeMeHTU ceBepo -BO C T o qH oro  np ocT H paH H Ji, conpo -  
BO *aaeM ue nop<|)HpoKaacTe30M n o p o a . H a 3amiK)MH- 
Tc/ibHOM jT an e  KO H coanaauH H  b M accH Be c<}>opMnpoBa- 
JiHCb KOHifiopMHbie cT p y irry p H b ie  ja e M e H T U , c n o c o 6- 
CTBytoiuHe aaab H e fiu jeM y nop c Jw p om iacT e 'iy  h 06pa30- 
BaHHK), B KOHeHHOM HTO re , M 0 3 aH H H b lX  MHKpOCTpyKTyp. 
YcraHORneHHax n o caeao BaT eab H o eT b  M H K p o cT p y in yp -  
h u x  o co6eH H o creß  n o p o a  O T p a *a e T ca  TaioKe b jbojik»- 
Uhh neTpocTpyiaypnb ix  yn op oB  oaH BH H a h ktihho iihpok-  
CeHa, C(j)OpMHpOBaBUIHXC)l B  p a 3 JlH H H h lX  TepMOAHH3MH- 
HeCKHX OÖCTaHOBKaX

Paöoma ebmaiHena npu (fiuHancmoü noööepxcxe 
P 0 0 H  (IJpoeKm N? 01-05-65219).
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