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TOMCKOTO OPAEHA TPYIOBOI'O KPACHOTO 3HAMEHH TIOJIMTEXHUYECKOTO
HHCTUTYTA umenn C. M. KHPOBA

Tom 127, B. 1 1964

0O KPUCTAJNJHYECKH-30HAJIbHBIX H KOJITOMOP®HBIX
CTPYKTYPAX B NEPBHYHbIX PYIAX TAMCKOIO
MEJHOKOJNUYEJAHHOTO MECTOPOXJEHUA

b. M. JIEBALLIOB

-(ITpencraBiena HaywHEIM CeMHHADOM KaeAPel MHHEPANOTHE U Kpuciasiorpaduu, xadei-
pyi metporpaduu u Kadenpbl NMOJE3HBIX HCKOMAEMBIX H PA3BEAKH DYN DEAKHX M PajHOdK-
THBHBIX 3JIEMEHTOB)

Kak H3BecTHO, (PU3UKO-XHMHUECKHE YCJIOBHA (OPMHDPOBAHUSI DY OTpa-
XKAITCS B HX TEKCTYPHBIX H CTPYKTYpHBIX ocoberHocTsx. [Tostomy B kax-
JIOM OMpeJle/ICHHOM C/Yydae AeTaJbHbl aHa i3 TakixX ocobeHHocTel OyieT
CTOCOOCTBOBATH BLISICHEHKIO YCJIOBHH, B KOTOPHIX NPOTEKAI0 HAKOMJIEHHE
pyaHoro BemlecTBa. Ha snadenne TILATEIBLHOrO H3YYEHHS] TEKCTYPHLIX M
CTPYKTYPHBIX JeTasedl B PyAax AJdA paciuH@pOBKH NPOLECCOB MHHEPATO06-
pPa3oBaHus M XoJa AajbHelIUUX M3MeHeHHH B TeYeHHe re0JOTHYecKOil HUCTO-
pHH MECTOPOXK/eHHs HEOJIHOKPATHO YKa3niBaJau B cBoux paborax A.I'. Berex-
tuH [2], C. A. Baxpomees [3], . II. I'puropnes ‘[4], ®. H. llaxos [17],
C. A. IOwko [18] u ap.

Cpenu Bcero pasHoo0pasusi CTPYKTYPHBIX 06pa3OBaHm1 Ha6JI01aeMblX
B NMEPBHYHLIX pyAax cyJbMHOIHBIX MECTOPOXKIAEHHH, GoabllIOH HHTepec npei-
CTaBJISIIOT KPHCTAJNJIHYECKH-30HAAbHbBIE U KOJJOMOpP(HbIE CTPYKTYphl. ITO
BBI3BAHO TeM, YTO TAaKHe CTPYKTYPBl CUHTAIOTCA NPH3HAKAMH IE€PBHUYHOrO
BHYTPEHHETr0 CTPOEHHSA B pyjaax MecTopoxjeHuil [2, 12, 17]. 3nauntensHOe
KOJIHYECTBO PaboT, KacCamlHxcsi BONPOCOB OOPA3OBAHUA M PA3BHTHS KpU-
CTa/IIHYECKH-30HANbHBIX M KOJJIOMOPMHDLIX CTPYKTYD B NEPBHUHBIX pYIaXx,
HANHCAHO N0 MAaTepHaNaM H3Y4YeHHs KOJYeJaHHbIX MecTOpoXkaeHuil Ypaja.
U3 nux caenyer ynomsanytb paborst C. H. MBanosa [6], T. H. Hlaanyn [14.
15, 16], IL. 5. SIpowa [19] u ap.

CopnepKaHueM HacTOsIIeil CTATby SIBJISIETCS ONHCAHHe KPUCTANJINUYECKH -
30HAJBHBIX ¥ KOMJOMOP(HBIX CTPYKTYD B MePBUUYHBIX pymax [‘afickoro Men-
HO-KOJIUelaHHOTO MeCTOPOXAeHUs, pacrnonoxennoro Ha [Oxnom Ypase. Her
HeoCXOJUMOCTH OCTAHABJUBATLCS HA BOMNPOCAaX re0JIOTHYECKOro CTPOEHHS H
BELIECTBEHHOTO COCTaBa Py, TaK KaK OHH JOCTATOUHO MOJHO OCBeLieHbl
B COOTBETCTBYIOWieH autepatype [7, 8, 9]. OTMeTHM TOJBKO, UTO MECTOPOIK-
JleHHe MMeeT METAaCOMAaTHYeCKHUil IeHe3NC M THMUYHBbIA B OOILIMX YepTax MH-
HepaJOrHYecKHil cOCTaB, XapakKTepHBIA AJds1 KOJUYeJaHHBIX MECTOPOIKJIEHHI
HOxnoro ¥Ypana.

Ilpu neranbHOM H3YyueHHH NOJHPOBAHHBIX IIJIH(GOB NOJ MHUKPOCKOMOM
C NpHMEHeHHeM 3JeKTPOJHTHUECKOrO CTPYKTYPHOrO TpPaB/eHHS MO MeTOdy,
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npepjgoxendomy B. M. Baxenosniv [1], BblfBasieTcst mIRPOKoe pa3BuTHe 3e-
PeH NHPHTA C KPUCTALJIHYECKH 30HAIBbHBIM cTpoeHHeM. OHu OGLIYHbBI B THPHT-
XaJbKOMHPHTOBLIX PyAaX MAaccHBHOM M mosocyaToil texerypsl. Cojepkanne
30HAJILHOTO NMUPUTA B TAKHX pyaax jpaocturaer 20% ot Bcefi Maccehl HAGIIO-
naeMoro nupura. B pyaax, cjoxKeHHBIX MOJOCAMH NPEHMYIeCTBEHHO MHPHT-
Xa/JbKOHPHTOBOTO M MUPHT-~(P2JECPHTOBOrO COCTABA, YCTAHABAHBAGTCA 34-
BHCUMOCTh  PACHpPOCTPAHEHHA  KPHCTAAJAHYECKH-30HAJABHOMO MUPHTA  OT
MHHEPaJOTHYECKOTO COCTABA MOJOC. 30HAIBHBIA MHPUT PA3BHBAETCS B OCHOB-
HOM B NUPHT-XAJbKOIHPUTOBLIX [OJNOCAX, TUe KOJHUYECTBO ero Koaebaercs
b npeaeaax 10-15% ot Bcell MacCel THMPUTOBLIX 3€pPEH, H COBCEM PEJIKO,
B €IMHHYHDIX CJAYYasiX, BCTPEUARTCsI B MUPHUT-chaJTepHTOBLIX nosocax. B 6op-
HUTCOAEPKAIINX PYAax NUPUT ¢ KPHCTAINHUYECKH-30HANBHBIM CTPOEHHEM
Hab./10/1aeTcst OUeHb PeKO.

Crenenb nposBieHuss H (GOPMBI Pa3BUTHs KPUCTAJ/JIHUECKH-30HAJIBHBIX
CTPYKTYP B NHPHUTE AOBOJBHO PA3HooOPasHbl, HO B LEJOM OHH XapakTepH-
3YIOTCA CJAeYIOIHMH 0COBEHHOCTAMU. 30HAJbHOCTh PA3BUBAETCA KaK B OT-
ageabublx 3epHax (puc. 1), Tak u B arperatax mupura (puc. 2), npuuem
Habnoaaercsa Haubosee yeTkoe 30HAJNbHOE CTPOEHHE B OTHOCHTEJNbHO KPYil-
HO3EPHHCTLIX ero o6pasoBanusix. Popma 3oHaNbHHIX QHIYP OO/BIIEH YACTHIO
MHOTOYTOJIbHAsl, B MeHbIIEM KOJHUECTBE BCTPEUAIOTCH POMOHYECKHE U KBajl-
paTHbie GOPMEI M OYEHb PEAKO HempaBHJbHBlE TPeyroibHHKH. OnucskiBaeMoe
pasJanuue PHCYHKA 30HAJbHOCTH B NTHPHTOBLIX 3ePHAX, IIO-BHANMOMY, 3aBUCUT
OT NOMOXKeHHd MIOCKOCTH cpe3a [19]. KonTyphl 30HANBHBIX GHTYDP OOBIUHO HE
COBHAZAIOT ¢ KOHTYpPAMH caMux 3epeH. CjeldyeT OTMETHThb, UTO B psifie CAY-
yaeB 30HAJAbHble (QUIYPLI MMEIOT He3aMKHYTBIM XapaxkTep M HHOrja 30Hajb-
HOCTB 110 CBOEMY PHCYHKY OTBeuaeT OJHOCTOPOHHEMY POCTY OJHOHM HJIH IABYX
rpaneii Kpuctanaaa (puc. 2). B OTHOCHTENbHO DPEIKO BCTpPEUAEMbIX 3epHax
IIMPUTA C MOJHBIM M YeTKHM paspHTHEM 30HAJbHOCTH IO BCedl MJIOLIaJH
3epHa HabJalofaercss YNpOLIEHHe 30HAJLHOTO PHCYHKa OT LEHTpa 3epHa
K ero nepudepuyeckdM uyacTaMm. Muoroyrosabnas opMa 30Ha/AbHOCTH B LIEHT-
pE 3epHa 110 Mepe HApacTaHHsd 30H NPUHHMAET, Kak MpaBHUJIO, KBaldpaTHhe
HIH poMOHUYecKHe OuepTaHUs B ero mepHpepHuyecKuX 4acTax. JTo 00yc/I0B-
JeHo, OYEBHIHO, yIpolieHHeM KpHCTaJiorpaduueckux (GopMm 3zepeH HUpHUTa
B mpouecce HxX pocra [19]. O6rUHO Ke B NepH]EPUUECKHX YACTsIX 3EPCH 30-
HaJbHOCTh HCYE3aer WJAH OT Hee OCTAlOTCA HEesICHble KOHTYDBI, MPHYEM 30-
HaJabHOCTb, COXPaHSIOUIAsCs B LEHTPAJbHBIX YacTAX 3€peH, KaK IpaBHJo,
3anMaeT He3HAYHTE/JLHYIO TJoliajb MO CPaBHEHHIO C HE30HAJTLHOW KaH-
moil. T[ipu sBJeHHSX KaTak/jasa, HMEBLIHX MecTO Ha MeCTOPOXKAEHHH
B OTJAeJbHBIX YUacTKax, pasApo6JeHHI0 MOABEPrajHch YacTHUHO H 30HaJ/b-
fible MHPHUTHL. DTO MPUBENO K 06Pa30BaHMIO B HHX MHOTOYMCJAEHHBIX, HEOpa-
BHJIBHO TIEpeceKalouruxcsi TOHKHX TpeuinH. Popma 3epen B GOMLLIHHCTBE
cjydaeB COXPaHAETCH, HO HepejKH TaKie CMeLleHHMs OTAEJbHBIX dYacTei
sepen OTHOCHTENbHO Apyr Apyra. IIpoMeKyTKH Mexjly 00JOMKaMu 3epeH
BLITIOJHSIIOTCS HPEHMYIIeCTBEHHO KBaplieM, a TakxKe 3HAUHTEILIO peixke
XAJBKOMUPHTOM H OJeKj0ii  pyaoll. 3oHadbHOe CTPOEHHE 3€per  nyipuTa
3 TAKHX CaYy4asix COXpaHfeTcs M OUeHb PEeAKOC MOKHO HAGJaI0MATh HCYE3HO-
BeHHEe 30H POCTa, UMelollee XapaxkTep MOCTeIeHHOr0 3aTYXaHus 30H M0 Mepe
npubGIHKeHUs K CeKyllieH TpelluHe. B HEKOTODBIX cjaydasix MeXxaHHUYeCKHE
fAedopMaliy NPUBOAAT He K Pa3ApOOJECHHIO 30HAJbHOTO NMHPHTA, a K Hapy-
IIEHHIO CIVIOWIHOCTH 3€epeH [0 TPaHULAM MeXKAY OTAeabHbIMH 3onaMu. [Ipu
3TOM TAKHE HapYUIEHHs] HPOSABJSIOTCS [JaBHHIM OOpPa30oM B KPAeBBIX YaCTX
5ePeH M BBINOJHSIOTCH KBaplleM, XaJbKONNPHTOM H G/ICKIOH pyRok (puc. 3).
CTpyKTYpHOE TpaBJeHHEe BHISIBJISCT 30HaJbHOE CTPOEHWE M BHYTPEHHHX
yacTel ONHWCHIBAEMBIX 3€PEH, HO HApYLIEHHII MeXAYy 30HaMH U Da3BUTHA MO
HHM BHIIIEYITOMSIHYTBIX ~MuHepajoB He Halawaaerca. PaccMaTtpuBaeMoe
siBJIeHHe OOYCJIOBJICHO, [O-BHAHMOMY, T€M, YTO TOrpaHHUHBIE [OBEPXHOCTH
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Puc. 1. XapakTep 30HAJbHOTO CTPOEHHH 3epeH IHPH-
ta. MNMoauposanustii waud. Iporpasaero, Yeen 270.

Puc. 2. Xapaxkrtep 30HaAbHOCTH B arperatax NnupuTa.
Honuposauawii waud. Ilporpasaeno. Ypea. 270.
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OTAEJbHBIX 30H MPEACTaBASIOT coOOH ocaaljeHHble HanpabJ/JeHAs W TPH
BHEIIHEM JAa4BJIEHHH BO3HHKAaBLIMe B 3epHaX HANps:KeHHd HAaXOAHIN BBIXOX
B HAPYIUEHUH CINVIOLIHOCTH 3€peH Mo 3THM HanpasJjenusam. [Ipuuem jerue
BCETrO 3TH HanNpsiKEHUs paspellanucb B NepudepHuyeckMX uacTax 3eped.
O6pasoBaBlidecst TaKUM INYTEM TpeLIHHsl ABHJAUCL OJArONPUATHBIMH Me-
CTAMH AJfA OTJIOXKEHHS MHUHEpaJ/JbHOro BellecTBa 13 NO2JHee NOCTYMaBLIHX
pacTBOpOB.

YcranaBauBaeMble B pyAax MeCTOPOXIEHHS KOPPO3HOHHbIE CTPYKTYPLI
3aMellennsl 30HAJAbHbIX TTHPUTOR OTJATABIIMMUCS NO3/Hce MHHepalaMH, Bbi-
foJiHeHHe TPELUH B ero 3epHax KBaplieM, XaJbKONUPHTOM H 0/1eK/10H pyLok
M pa3BHTHe STHX MHHEPAJOB 110 I'PAHHUAM MeXKY 30LaMH B NHPHTE TOBOPHUT

Puc. 3. PaszButHe XaJnbKonuputa (CBETJ0-cepoe)

¥ KBapua (TeMHOe) IO TpeliHHAaM B KaTaKJa3upo-

BaHHOM 3epHe nupura (Genoe). IlosupoBaHHbIi
uHg. Yseda. 270.

0 KPHCTA/JIM33aLUYU NAPUTA B HAYaJbHble CTaJAMH 06pa30oBanus MecTopoxKje:
Husl. 30HAJLHOCTb NHPHTOBBIX 3epeH 00YCJO0BJAEHA, COTJaCHO MHEHHID
A. T. Berextuua, [2], B. K. Uepenuuna [12], ¢. H. lllaxosa {17], xpucrannu-
3alMelt UX M3 UCTHHHBIX PAacCTBOPOB B YCJOBHSIX TMOCTENEHHOro H3MeHEHHs
(U3UKO-XMMHYECKOTO COCTORIIMs nocjieHnX. IIpupenednslil Brille dakTHye-
CKHUIl MaTepuas CBUAETENbCTBYET O COXPAHEeHHH 30HAJNDHOCTH B 3€PHAX NHUPH-
Ta HA BCEM TNPOTSXKEHHH TEeOJOrHYeCKOH HCTOPHH 00pasoBaHus PVI MecTo
POXKJeHHs, UTO CBOHCTBEHHO, 110 HAOJIIOLEH UM C. H. Usanora [6] u apyrux
dcc/aefoBaTesell, pyiaM, He NOABEPrUIMMCS MeTaMODQPUYECKUM BO3JACHCTBH-
sim. Habaozaemoe HCUe3HOBEHHE 30H pOcTa B NepuepHUecKHX 4acTaX 3epeH
ceaszano, no MHenuio 1. SI. Hpomwa [19], ¢ melicTBHeM noCTynmamiulux No3aHee
PYAHBIX PacTBOPOB HHOIO COCTaBa. JTO MOATBepKaeTca Takxke paboroi
E. B. ®pannkoit [10] 10 H3yYeHHIO BHYTPEHHErO CTPOEHHS MHPUTOB B OJHOM
M3 30M0TOPYAHBIX MecTopoxieHuit BocrouHoro 3abalikanba.

Hapsiny ¢ KpHCTAMJHYECKH-30HA/NbHBIM TIHPUTOM B PyAax MeCTOpPOXKje-
HHs BCTPedeHbl KoJsoMopdHble o6pazoanus ero. KossomopgHble CTPYKTY-
pbl B arperartax nMpuTa Hab.110]al0Tc B OCHOBHOM B NHPHT-XAJbKONHPHTO-
BBIX PYAAX MACCHBHOH M 10J0CYATOl TEKCTYPBl KaK B y4aCTKaX, I/le Pa3BUTh
3epHa MHPHUTA C KPHCTAJNJIHYECKH-30HANBLHON CTPYKTYPOH, TAK U COBEPIIEHHO
o6ocobaenno. [To cpaBHEHHIO ¢ KPHCTaNJHUECKH-30HAIBHBIM THHDHTOM KOJ-
NOMOpPQHbI BCTpeUaeTcs: 3HAYUTENbHO pexke. B Gopuutcoiepxallux pynax
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1

OU€Hb PeJAKO MOXHO HablJI0/laTh PeIHKTbl KOJJIOMOP(HOr0 CTPOEHUs arpera-
TOB HHPHTA.

Ilpu n3yyennn MOJHPOBAHHLIX UIHGOB MHPUT-XAJbKONHPUTOBBIX PYA
6e3 NpUMEHeHHsT CTPYKTYPHOrO TPaBJeHHss B OTAEAbHBIX arperarax IHUPHUTA
yCTaHABAHBAETCSl Pa3puTHe CBoeoGpasublx (uryp 3ameulenusi, o6pa3oBaH-
HBIX B OCHOBHOM XaJbKONUPHTOM M pelko kBapueMm (puc. 4). Ouu npexacras-
JIeHbI BeCbMa HepaBHOMEPHO pacnpeleseHHbIMH B npejaejax NHPUTOBBIX BBI-
JeJIeHHH TNsITHAMH XaJbKONMHPHMTA M KBaplid, HMEIIIMMH OKpyrJable ouepra-
HHS M He3HAUYUTeJbHO OTJHYAWILUMHCA [PYT OT Jipyra 0o pasMepam,
B npenenax 3TUX naTen MOKHO HaOJI044aTb PEJHKTbl NHPHTAa B BHIAE

T e

Puc. 4. KonuenTpuueckde Urypbl 3aMelleHHs IIH-
puta (Gesioe) XaAbKOMHUPHTOM (CBeTso-cepoe) U
kBapueM (uepxoe). ITosupoBannslil maud. Yeesn. 160.

KOHI[EHTPHUUYECKUX TM0J0C pasauudofl WHPHHLL. CTpykTypHOEe TpaBjaeHHe
BBLISIBJSIET Ype3BblyailHO HHTepecHOe CTPOEeHHe arperaToB NMHUPHUTA ¢ paccma-
TpuBaeMbiMu durypaMu samelienns. OHH CI0KeHbl B OCHOBHOM KOHLEHTPH-
YeCKHM-30HaJBbHBLIMH NMOYKAMH NHPUTA, UMEIOLIHMHU pasiauuHbll auamerp. Pe-
3y/IbTAaThl TPaB/EHUS, NpPHBELEHHble HA PHUC. 5 u 6, CBHAETENLCTBYIOT, UTO
3aMellleHHI0 MOABEprajuch LeHTpaJabHble yacTu noyek nupura. Crpoenune
5TUX YacTel CHABHO 3aTYLIEBaHO NPOLEeCCAMH 3aMellleHHs, HO B psajie clyJyaes
MOXKHO HaABJ0JaTh MX TOHKOMNOJOCUATHIH Xapakrep. [laabwe, no Mepe ynaa-
JIeHHs OT lleHTPa NMOYKH, PA3BHUBAIOTCS] PA3/IMYHONH LWIHPHHBL 30HbBI paAuaJbHO-
JYYHCTOTO M CKPBITOKPHCTAMIHYECKOTO CTPOEHHs. DTH 3OHEL, B CBOIO OyYe-
pedb, NOCTENeHHO MepexoisT B HepaBHOMEDHO Pa3BUBANOLIMACS 10 OKPYHK-
HOCTH MOYTH TOHKOMOJOCUATBIH arperat ¢ HesICHO BBIPAKEHHOU CTPYKTYPOH.
[Tepudeprueckue 4acTH NOYEK BO BCEX CIY4asX C/IO0KeHbl IBHOKPUCTAJIHYE- -
CKHM arperaTtoM, B KOTOPOM IIOBCEMECTHO TNPOSBJACTCH KPHUCTAMJIHYECKH-
30HaAbHOe CTpoeHHe. 30HBI POcTa B HeM o0pasyloT JoMauble JHHHH, OTH-
falollye [OYKY IHPHTA, M COCTABJEHBl U3 OOJLLIOTO YHCJIAa HE3aMKHYTBIX
MHOrOYTOJLHUKOB. KpHCTaJdliuecKi-30HabHble 30HBI OTJENbHBIX TIOYEK
CJHBAIOTCH MeXAY co00il, U B 1LeJOM DA TaxkUX MOYeKk oOpasyer arperar
nupuTa. [IpoMexyTKH MeX1y KPHCTA/IHYeCKH-30HAJbHbBIMU 30HAMH II0YEK U
MecTa CAMAHHMA 3THX 30H NPeAcTaBJeHbl MEJKO3EPHHUCTBIM arperatom ¢ KpH-
CTAJJIMUECKH-30HAJbHBIM CTpOenHeM 3eped. Ilpu 3ToM 3oHanbHBIE (QUTYpEHI
B TAKHX YYacTKaXx MMelOT BecbMa GecnopsiodyHoe pacrno/oikenue. 3amele-
HHe IEeHTPAJbHBIX YacTell MOUeK XaJbKOMHPUTOM H KBapleM CONpOBOXKAAET-
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Puc. 5. Konuenrpuyecku-3oHanbHOe CTpoeHHE TNOUEK

NMHpHTa ¥ O6pacTaHWe UX KPHCTAJNIMUeCKH-30HAJb-

HBIM arperatoM. YepHoe B LeHTpax NOYEK — 3aTpas-

JeHUBIl XaJbKOnupuT. UepHoe Mex1y nNoukaMmu —

xaabkonuput M kpapil. [loaupoBanuuii maug. Ilpo-
TpasJeHo. ¥sea. 270.

Puc. 6. Ctpoesnue KOHieHTPUUECKH-30HAIbHBIX TOUYEK
nmupura. YepHoe B BepXHeM IPaBOM ¥ HUXKHeM Je-
BOM yrJiax — 3aTpaBJ/eHHK xanpKonupur. YepHoe
MeXAy Noukamu — kBapu. [losmpoBaHHBIN LITH.
ITporpaBneno. ¥Ymea. 270.
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Cs TakxXKe 3aMellleHHeM [0 IPaHHuaM MexJly HOUKAMH B MeCTaX Pa3BUTHA
menxosepHucroro arperata, Cjejyer 3aMeTHTb, YTO caydyad oOpacTaHUs
JIOUEK  MHUPHUTA  KPUCTANJIMYECKH-30HAABHBIM  arperatoM  OTMeyaJuch
['. @. YepBAKOBCKHM B Pydax KOJ4eAaHHBIX MECTOPOXKAeHUull Ypaaa u npu-
HHMAJHUCh HM KaK sIBHOe J[0KasaTeJbCTBO O00Pa30BaHUd BTOPOro mnocJe
nepsoro [11].

Hapsay ¢ IOTHOCTBIO COXPAHMBIIMMHCS H HE3HAUUTENbHO [OABEPTIIH-
MMUCSI 3aMELIEHHMI0 arperaTaMM NHPHTA YCTAHABJIHBAOTCA PEJTHKTH KOJIO-
MOP(QHOro CTPOEHUS NMOCJACAHETO B C/Ayuae HHTEHCHBHOIO 3aMeIeHHS XaJbK0o-
ndpuToM. OHH NPeACTaBAeHbl KOHUEHTPHYECKUMH MOJOCAMH PA3JUYHON IIH-
PHHBL M HMEIOT HEpeIKo KoJablleoOpasnblll xapakrep. CTpyKTypHOe Tpaiie-
iHe 00HapyXHBaeT MEeJKO3eDHHCTOe CTPOEHHE KaK KOHIEHTPHUECKHX I10J0C
NHPUTA, TAK W arperaTos XaJbKonmupHTa. Koraa xa/jbKOMHPHT He y4acTByer
B 3aMellleHHH KOJIJIOMOP{HOro nupuTa, HabGJII0LAETCHA OTHOCHTEIBHOE YBe/H-
uelHe pPasMepoB 3epeH, CJaara:oUHX XaJbKONMPUTOBBIH arperar.

Ouyenb peiko PETUKTH KOMJIOMOP(PHOTO CTPOEHHS ArperaToB MHPUTA
MOXKHO BCTPeTHTb B OOPHHUTCOJEp:KallUX pyAax. 3aech KoaJdoMOpdHbIe ar-
peraThl NHpHTA 3aMellaroTcss GOPHHUTOM H B LegoM 06pa3yloT PHUCYHOK, CO-
CTOAILIMI M3 YepeloBaHilsl NOJOC IHPUTA M OOpHUTA PA3JHUYHOH LIHPHHEL
[Ipuuem mosochl mupura, Kax NPaBUIO, HMEIOT IUIOXYI0 COXPaHHOCTh U
UHOTJa CJ0XKEHBI LENOYKOil pa300LIEeHHBIX MEKAY cOGOH MeJKIX BblAeJeHHI.
Ha puc. 7 orofpaxen pesynbTaT 3aMellledds arperata DHPUTa GOPHHUTOM.
CTpykTypHOe TpaBJjeHue BHISIBASIET MEJKO3EPHHCTOe CTPOeHHe THPHUTA
H GOpHHUTA. ‘ '

Kpome kosmomopdhHbIX 0OpasoBaHUU NUPUTA B PYyAAX MeCTOPOKAEHHS
BCTPEUYeH eJUHCTBEHHBIH cayuail pa3BuTvs KoJsomMopdroro GopHuTa. Arpe-

Puc. 7. Peauxrel xommomopduore crpoeHust MHpUTa
(cBetno-cepoe), 3ameiaeMoro GopHHTOM (cepoe}.
IHoauposanubit waud. Ysen. 270.

rat npeacrasied IBYMst KOHIEHTPAMU OTHOCHTENbHO HeGOJBIIOro JUaMeTpa.
KOHUEHTPE HMEIOT CTPOrO OKPYIJble OUePTAaHHH W KOHUEHTPHUECKU-30HAb-
HOe BHYTpPeHHEe CTPOeHUe, NOJ4epKHBaeMoe PA3BUTHEM MO KOHILEHTPHUECKUM
30HaM 3amewawlgero xaJdabkondpura. O TOM, 4TO XaJbKOMHUPHUT 3aMelaet
B JAHHOM cjyuyae GOPHHUT, MOXKHO CYAUTh IO PagHa/bHbIM HPOXKH/IKAM Xa/ib-
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KONMUPHUTA, CeKylWHM 60pHUT (puc. 8). Haubosiee HHTEHCHUBHO 3aMeLIAOLUT
XaJbKONHPHUT PA3BUBAETCA B LEHTPAJbHBIX 4acTsix OOPHHUTOBBIX arperaros.
Herpynno sameruTb, 4To 3aMelllenne IPOHCXOIHT HE CO BCEX CTOPOH, a MpPH-
VpouHuBaeTcsl K OIpeJe/eHHbIM Hanpas/eHHsM B KOHUEHTpPax. YkKasaHHas
0COOEHHOCTb MOXKET HMeTh [Be MPHUYHHBL JIMGo 3aMellleHHe HCNOAb30BaNO
ocsa0J/eHHble y4aCTKH B KOHLEHTpPax, Ju6o 3aMelalllHil MaTepHas [oCTy-
naj B OCHOBHOM ¢ OAHOH cTopoHbl. Bropoe npeapnosoxeHue Kaxercs 6ojiee
BePHbIM, TAK KaK Takoe CTPOro OJMHAKOBOE PAacloJioXKeHHe OJarornpHsATHBIX
IJIA 3aMellleHHs YYaCTKOB §IBJFETCs] MajoBepoATHBIM. TaxkxuMm ofpasoM, Hs-
JIOKeHHble ()aKTbl CBHAETEJbCTBYIOT O CaMOCTOSATe/bHOM 00PA30BaHHH KOJI-
JOMOP(HBIX arperatoB, OOpPHHMTA, KOTOpbie NO3j4Hee 3aMEILAJHCh  XaJb-
KOMUPHUTOM.

Prec. 8. KoanoMmopubii GOPHAT — OKpyrabie o6pa-
30BaHuA B HeHTpe pucyuka. [loauposanHerii wing.
YBen. 270,

O npuunHax 06pa3oBaHUs KONIOMOP(HLIX arperatoB MHHEPaNoOB B 3H-
JIOTEHHBIX MECTOPOKIEHHSX M, B UACTHOCTH, pACCMATPUBAEMbBIX 34eCh KOJ-
JOMOpPGhHBIX 06pa3oBaHUM NHPHTA U COPHUTA He CYIUIECTBYET B HAcTodAllee
BpeMsl €JMHOr0 MHeHHsl. BOJBIIMHCTBO 3aHMMAIOUKXCST 3THMH BONPOCAMH
reQ/IOTOB CUHTAET MX IIPH3HAKOM YuyacTUs B PYA00OpPa30BaHHH KOJJIOHZHBIX
pacTBopoB, 00pasyOLUXCA B YCAOBUAX PE3KOTO NepechllleHHsI 1 XapaKTepHu-
3YIOLLUXCH BBICOKOH KOHLIEHTDALHEN AUCIepCHBIX yacTul [2, 14]. B To ke Bpe-
Ms pax Hccaegosareseil, B yactHoctu . I1. I'puropres [4], paccmarpusaer ux
KaK CPOCTKH OTZAeNbHBIX, 00jee NPOCTHIX MHAUBHIOB MU BBICKA3bIBAKTCS IIPO-
THB Y4acTHs KOJJIOWIOB NpU pyroobpasosanny. Merakoansouansle o6paso-
BaHHS, N0 MHEHHWIO 3THX HCc/AeNoBaTes e, He MOTYT CJAYXKUTb J[0Ka3aTesb-
CTBOM NPHCYTCTBHSI PYAHOTO BellecTBa B PAacTBOpe B KOJAJAOHAHOH (opMe,
TaK Kak Takue o0pa3oBaHusg MOrLYT ObITb CO3JaHbl NIPU HENOCPeACTBEHHOMN
KpHCTa/JIH3alMl U3 UCTHHHOIO HacbIUleHHOTO pacTtBopa. bojiee BeposATHBIM
KaxeTcs NpeinosoKeHHe 0 BO3MOXKHOCTH BbINAJeHHs] MHHEPaJbHOro Belle-
CTBA B BHJE reJfisl U3 HCTHHHBIX HACBILEHHLIX PACTBOPOB NPH ONpefereHHbIX
(bHU3NKO-XUMHYECKUX Yca0BUsIX. Hampumep, npu CMeLleHHHM THAPOTepPMaiib-
HBIX PACTBOPOB C KHC/JBIMH MOBEPXHOCTHBIMH Bojaamu [3, 17]. M3BecrtHo, uTO
Takue YCJIOBUST UMeEIT MeCTO B cjayuae 006pasoBaHMS MeECTOPOXKAEHHUS Ha
CPaBHUTEJbHO HebOJbIION rJybuHe.
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Takum 06pazom, nNpuUBeAeHHbI Bblllle (PaKTHUYECKHIT MaTepHas MO3BOJISA-
eT clenaThb caeaylollde BbIBOIBIL:

1. Ha mecTopoxaeHHH cYLUeCTBOBA/JAU YCJOBUA, NPH KOTOPBIX B Pyaax
BO3HHKA/JM KPUCTAJJIHUECKH-30HAJIbHbIE H KOJJIOMOP(HbIE CTPYKTYPHI.

2. KoasioMopdhHBI # KpHCTANIMYECKH-30HAJBHBIIE MTHPHT 00pa3oBbIBa-
JIUCh MOYTH OAHOBPEMEHHO, HO NepBbLIH, OYeBH/AHO, HECKOJBKO paHblie, Tak
KaK KPUCTAJJiMMeCKH 30HAaJBHBI, KaK MpaBusio, obpacraer KOJJIOMOPQHBIL.

3. OU3HKO-XHMUYECKHE YCJOBUSI OOpa30BaHUs PYJ MECTODOXKJIEHHSA Xa-
PaKTepPH3YIOTCA CHJABHOH H3MEHUMBOCTbIO. JlOKa3aTeabCTBOM 3TOTO CJYyXKaT
TECHBIe NPOCTPAHCTBEHHble B3aMMOOTHOLIEHKHS KOJJOMOD(HBIX 1 KPHCTAMIU-
YECKH-30HAJBHBIX CTPYKTYP B arperarax nupura. Takde ycjaoBHsI Xapakrep:
Hbl JJ/IST MECTOPOKIeHHH, BO3HHKAIOUWHNX Ha HeGoabLIOH TIyGHHE.
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