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U3IBECTHA AKAIEMHHN HAVYK CCCP

CEpPHA TECJOTHYECKAS
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'

‘ M. H.TOPCKHR

AKAJJEMHK AMHTPHA BACHJIbEBHY HAJIMBKHH
(K wecrulecarureruto co 0xa poxcdenus)

B asrycre 1949 r. ucnosHusoce 60 jeT co AHA pOXKIEHHS aKaaeMHKa
IOuutpua BacunbeBnua HanmpkuHa.

II. B. HanuBkuH NpHHAMJIERKHUT K YHCAY HAIUMX KPYNHEHUIMX reoJiOroB.
OH nosbayeTcsi WHPOKOH NOMYJSIPHOCTBIO B CPee pPa3BelYHKOB HENp M
BeleT BeCbMa DPAa3HOCTOPOHHIOID HAay4HYIO, NPOCBETHTEJBHYIO N O6LIeCTBEH-
Hyl0 pa6ory.

MioronetHsass nnogorBopHas nesiTesbHOCTh IMuTpus BacuibeBnua 3a-
€AYXEHHO IIOCTaBHJAa €ro B IiepBble PsAlbl TPYXKEHHKOB COBETCKOH HAaYKH.
Ero Gonbiuine noCTHXKEHHSI B H3YYeHHH TreoJIOTHH Halle#l CTpaHB COCTaB-
AAIOT AparolleHHBl BKJAaj B (POHI COBETCKOH reoJIOrHM4ecKOH HayKH.

H. B. Hanuskun ponuncsa B 1889 r. B ceMbe ropHOro MHXeHepa, paGort-
BuKa 6. I'eojorHyecKkoro KOMHTETa; MaTh ero Oblja y4YHTeJIbHHLEH,

IMocrynus B Jlenunrpanckuii ropuniit mHctutyT, 1. B. Hanuekuu ¢ mep-
BOTO Xe rojfa oOyueHHs NpPHHHMaJ yuactHe B paforax 6. I'eosioruyeckoro
KomuTera. Taknm o6pasoM, ero paGoThl B 06JNAacTH TeOJOTHYECKHX HCCIENO-
BaHHH HayaJHuCh 3aA0JITO A0 TOrO, KaK OH MOJYYHJ [UMJIOM FOPHOTO HHXKe-
Hepa, H npomoskaiorcs ceuiie 40 Jer.

Jmutpuii -BacuibeBuu oxoHuns JIeHHHrpaiackuii TOpHBI HHCTHTYT
B 1915 r, Ho yxe B 1913 r. B 3TOM JKe HHCTHTYTe OH HauyaJ CBOIO IleJaro-
THYECKYIO JEATeNIbHOCTh: CHayajia acCHCTEHTOM NpH Kadeape ucTopHueckoi
reoyiorud, sarteM TpenonasateneMm (1920 r.), mpodeccopom (1922 r.)), a ¢
1930 r. mpodeccopom — 3aBenyomium Kadeapoit. B 6. I'eonoruueckom ko-
MHUTETE, PpeopraHH3oBaHHOM B lleHTpaJbHBII Hay4HO-HMCCJENOBATENbCKUI
reoJjoro-pa3BefOuHbi HHCTHTYT (HblHe Bcecol03HbIll reojiorHuecKuii HHCTH-

), JI. B. Hanuskun Havan paGoraThb CHayajla B JOJI)KHOCTH KOJJIEKTOPA
(1907—1913 rr.), saTeM mocJiefoBaTeNbHO MJalwuM reojoroM (1917 r.),
reojioroM (1924 r.), ctapmum reosorom (1927 r.). C 1927 r.mo 1929 r. on
3aBenniBaa TypkecraHckoit cekumueii, B 1929—1931 rr. pykoBogun HHcTHTY-
TOM reoJsioruyeckoii Kaptel. B 1947 r. IImurpuii BacusbeBny Obl1 HasHaueH
npeaceaareneM TexHnyeckoro coBera MHHHCTEPCTBAa FeOJIOTHH H YTBePXKIEH
reHepaJibHbIM JHpekTopoM ['eonoruueckoit cayxGel BTOPOro pasra.

B 1933 r. JI. B. Hanupkue O6bii M36paH 4j1eHOM-KOPPECIOHIEHTOM
AH CCCP u ¢ sroro BpeMeHH axTHBHO paGoraer B Akagemun Hayk. On
BeJIET 371eCh He TOJIbKO HAYUHYIO, HO H GOJBIIYI0 OpPraHH3alHOHHYIO PaboTy:
B 1933—1934 rr. o ucnosiusa o0s3aHHOCTH 3aMecTHTeNss aupekropa I'eo-
sorungyeckoro uHcTHryta AH CCCP u sarem HMHcturyra reojlorHdeCKHX Hayk
(1942 r.). B 1945 r. Imutpuii BacunbeBnu Gbl1 H36paH nupeKTOpoM Jabo-
paropun osepoBemeHusi AH CCCP.
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B Hayajie 20-x rofos npuillea K yGeXAeHHIO, 4TO AJisl MOHHMaHHS HCTOpHYe-
CKOH reOAOTHH COBEpIIEHHO HeOGXONMMO 3HAHHE OCHOBHKIX TIPOILECCOB OCall-
KOHAKOMJIEHHs] B DPa3jIHYHBEIX YCJOBHAX. 3Hasg 3TH YCJOBHf, MOXHO oGpar-
HO — N0 OCalKaM — BOCCO3]1aBaTh, BOCCTAHABJIHBATh NaJjieoreorpadHuecKyio
06CTaHOBKY B pas3i{yHbie MEPHOAbI HCTOPHH 3eMJH. 3To yOex AeHHe IIPHBEJIO
A. B. HanuBkuHa K COCTaBJIEHHIO COBEepIUEHHO HOBOIO KypCa — YUeHHS O
¢auusax,— KoTophii HUrAe, HE y Hac B Colo3e, HH 3a rpaHHliefl, B TO BpeMsi
He CyILIecTBOBaJ H KOTOPhIH OH Haual 4HTaTh B JIGHWHIPAJACKOM TODHOM
nHcrityTe B 1922 r. Pabora «YueHue o ¢auusix» 6nia ony6GiHKoBaHa B
1932r. 1 B 1933 r. nosyynsia LIHPOKOE pacNpOCTPaHEHHe CPeAH reoJoroB He
TOJIbKO KaK yuyeGHOe MOcoGHe, HO H KaK PYKOBOJCTBO NPH peLICHHH Pa3Jjiny-
HOTo pofia BONPOCOB T€OJIOTHH TPH H3y4YeHHH OCafOYHBIX NMopox. Brocaen-
CTBHH NOABHJIOCH 3HAYHTEJIbHOE KOJIHYECTBO YYeOHHKOB, PYKOBOACTB H IIO-
co6uil Mo MaHHOMY BONPOCY KaK Yy Hac, TaK M 3a rpaHHlel, HO 3acayroii
J. B. HanuskuHa, H NpHTOM BecbMa KpYNHOH, GbLIO TO, YTO OH NEpPBLIi
BOOPYJKHJI HAIIHX TeOJIOTOB HOBBLIM - METOIOM, 3HAUMTEJbHO MOBBICHBLIHM
KauecTBo pador.

MoxHo OblI0 6bl NpPUBECTH e€llle MHOCMO MNPHMEpPOB, XapaKTEPH3YIOLINX
TBOPYECKYIO JIHHHIO HccoenoBaHuil JIMuTpusi BacuibeBuua, Hampumep, ero
TIONBITKY TPUMEHHTb YYeHHe O KPHBOJHHEHHON CHMMETPHH K H3YYeHHIO
¢opM paKkoBHH, HIEIO O HelpepbIBHOH CKJAAaNYaTOCTH M T. I., HO, KaK KaXeT-
¢, H NpHBEJEHHBIX NMPHMEPOB [OCTATOYHO [JIi NOHHMaHHA OCHOBHONM OCO-
6eHHocTH HayuHoro TBopuectBa Jl. B. HanuskuHa, koTOpasi 3akjioyaercsi B
OTCYTCTBHH NPEKJIOHEHHS Nepej, AOrMOH, B MCKAHHM HOBBHIX CMEJLIX NyTeHl M
B POXKIEHHH OPHTHHAJbHLIX KIeH, CO3NAIOUIHX HOBble TeueHHd B HayKe.

Bropoii ocHOBHOM 0coGeHHOCTbIO HayuHoro TBopuectBa JI. B. Hanuskuna
ABJISETCS] TeCHasl CBA3b €ro TEOPEeTHYECKHX HCCJie[JoBaHHi ¢ MpaKTHKOM
TeoJioro-pasBeloyHoro aesa. Tak, THIaTeJbHoe H3yueHHe paspesa JEBOH-
CKMX H CHIYPHMHCKHMX OTJOXeHHH Ha YpaJjie mokasajio onpefesicHHYIO Mocje-
JLOBaTeJbHOCTb NOPOJ H CBS3aHHBIX C HHMHU NOJIE3HBIX HCKOMAeMbIX, UTO, KaK
Mbl BHAEJIH, NMO3BOJMJIO 60Jiee TOUHO BLINOJHHTB TeOJOTHYeCKOe KapTHpOBa-
HHe, a TaKxke 3(¢eKkTHBHee HANpPaBJATh NOUCKOBble H pa3BeJOYHbie paGoOTHI.

B uactHOCTH, pa3paGoTKa paspesoB CHIYPUICKHX H [JEBOHCKHX OTJIOXe-
HHH, BbINOJHEHHas Ha OCHOBE MaJjieOHTONOTHYECKOTO H3YYEHHS HCKONaeMoil
¢payHE! B HEKOTOPHIX pafioHax ¥YpaJa, npeAcTaBHjia MaTepualnl AJsd cocTaBlie-
HHSl TOYHBIX TEOJOTHYECKUX KapT MeIeHOCHHIX M GOKCWTOHOCHBIX TOJILL H
3HAUNTENbHO OGJIerynia NpoBeleHHe IMOHCKOBHIX H pa3BefoYHbX pator. Ilo-
HATHO NO3TOMY, YTO FeOJIOTH, 3aHHMAaBUIMeCsi NOMCKaMH H pa3BeiKaMH
nafeo3ofickux GOKCHTOB Ha Ypaje, nocTosHHO ob6pamanuck K J. B. Ha-
JIUBKHHY 3a KOHCysabTalueH, H Tpyanl Imurpusa BacunbeBnua B 3T0H 0o6na-
CTH 3acJlyXeHHO ObIH ynocToeHn CTaJHHCKOR NpeMHH.

Pa6ora 1. B. HamuBkuia mo u3yuenuto rpymnbl Spirifer anossofi Vern.,
Ka3aJioch 6bl, Y3KO NaJIeOHTOJIOTHUECKOrO COAEpIKaHHs H HMeiolllasd cKopee
MeTOJHYECKHH HHTepec, KaK NpHMep HCNOJb30BaHMsI MeTola BapHallHOHHOM
CTATHCTHKHM B TaJICOHTOJIOTHH, Halljia CPa3y e BIOJHe KOHKPeTHoe MpakK-
THYECKoe TNpHMeHeHHe. BhifesieHHe BHIOB H Pa3sHOBHIHOCTEH, TOYHO NPHBA-
3aHHbIX K ONpe/eJeHHBIM TOpPH3OHTaM, HMeJo 6OJjbilioe 3HayeHHe He TOJbKO
Kak [eTaju3allHs pa3pe3a cpPefHero M BepXHero JeBoHa, objerdyawooiias reo-
JIOTHYECKOE KapTHPOBaHHE H MOHCKH. B paciivdpoBKe HEKOTOPHIX CMOPHBIX
H 3anyTaHHBIX BONPOCOB TeOJIOTMH YXTHHCKOro pafiona Jimurpuii Bacunbe-
BMY JaJl BIIOJHE OMNpejiejieHHble OOBSCHEHHA N0 CTPOEHHIO HEKOTOPbIX HegTe-
HOCHBIX CTPYKTYpP, TaKiKe OITHPasCb Ha BHIBOJLI CBOEH MaJjleOHTONIOTHYECKOH
pa6oThHL.

Vuenne o danusx paciIHPHIO KPYrosop reosioros, MOJYYHBIUHX BO3MOXK-
focTh GoJiee OGOCHOBAHHO H [0Ka3aTeJbHO AejaTb BhiBoAbl 06 o06pa3oBa-
HHH PasjMYHOro POAa OCAaJOYHLIX MOPOA H MOJIe3HHIX HCKOMAaeMBIX OCajoy-
Horo mnpoucxoxieHus. B wactrocry, 1. B. Hanubkuu o6parhi BHHMaHHe Ha
WHPOKOE pacmpocTpaHeHHe JAryHHbIX OCaJlkOB B DAas3jHYHbIX 1O BO3pacTty
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TOJNILAX SEMHOM KOPBl H CaM HEONHOKPATHO BHICKA3blBAJ NPeANoNoxKeHHe
0 JIaTyHHOM TNpPOHCXOXKIEHHH HEKOTOPHIX TMOJNE3HbIX HCKOMaeMbIX (Hampumep,
xenesnbie pyasi Bakasa).

Mo maneonrosiorkn [. B. Hanuekun pan cseitme 30 paGor. Kpome yxe
ynomuHaBlelicas paborbl o rpynne Spirifer anossofi Vern., on sannmaincs
u3ydeHHeM KaHHO30OHCKHMX MJIACTHHYATO-XXKaOGepHBIX MOJJIIOCKOB AmniepoHcKo-
ro TNoOJAyoCTpPOBa, HO ero rJjaBHefillne pa6oThl MOCBSilleHbl OpaxHomoZaM
CpPelHero naJjieo3os — BePXHEro CUJypa, NeBOHa M HHXHero KapGoHa. Ero
nepy NpPHHAA/EXAT MHOTOYHCJIEHHblE MOHOTDa(HH H CTaThH, KacaloliHecs
cpeanenaneosofickoil ¢aynel Kasaxcrana, Cpenneit Asum, Ypana, Hopoit
3eman, Pycckolt naatdopmbl H apyrux paiioHoB CCCP.

B cBoux pa6orax [ mutpmii BacuiabeBHY He TOJNBKO NaJ€OHTOJNIOT, B elle
Goablueli creneHdn oH crpaturpad. O6pa6oTKa FpOMaJHOTO MaJIEOHTOJIOTH-
gecKOro MaTepHaja, GJecTsdllee 3HaHHe [AJIEOHTOJOTHH H CTpaTHrpaduu
CpefHero najeo3osl MNPHAAIOT IaJIeOHTOJOro-cTpaTHrpaduueckuM paGoram
. B. HannskuHa HeocnopHMYIO y6eRHTeNbHOCTb. CO3MaHHBIE UM CTPATHIpa-
(HYeCKHe CXeMbl BepXHECHJNYDHICKHX, NeBOHCKHX H TYpPHEHCKHX OTJIOMKEeHHUM
JaBHO YKe MIOJIb3YIOTCST BceolliuM TpH3HaHHeM. OH 3ac/yXKeHHO CUHTaeTcs
ofIenpH3HaHHLIM aBTOPHTETOM B 0GJIacTH cTpaTHrpaduu cpenHero naJjeo-
304 H KpynHedmum crpaturpadom CCCP,

H3syueHne paspe3oB Ha OGIHUPHBIX HPOCTPAHCTBaX Halleidl HeoGbATHON
PopuHbl xano HCXOAHBIM MatepHal AJisi NajieoreorpadHyecKHX NOCTpOoeHHI
JMutrpus BacunbeBuya. Ero cKJIOHHOCTB K 3TOH 0GJIaCTH Te€OAOTHYECKOH
HAyKH NpPOSIBHJIach yke AaBHO, emle B 20-X romax, KOrja oH NPOYHTAJ] KypC
Jexnui, nocBsilieHHbIX reojoriu Cpenselt Asuu, H B 1926 r. ony6JukoBan
«Ouepk reonorun Typkecrana» — nepByIO CBOAKY MO TeOJIOTHH 3TOH OGIIKD-
HOM W CJIOXKHO HOCTPOeHHoi#t oGnactH. B 3TOM ouepke, Ha OcHOBe IOJHOTO
aHa/lu3a MMEBIIHUXCS K TOMY BpeMeHH MaTtepHaJioB no crpaturpadun Cpen-
Heii Asmu, IMutpuit BacuibeBHu nan mupokue najeoreorpaduueckue 0606-
IieHHs, B OCHOBHOM COXpAHHBLIHE CBOe 3HaYeHHe M JOHbIHe. BrocaeacTBHH
OH HEOXHOKPATHO BO3BPpALIAJICH K BOTIPOCAM naJjieoreorpaduH, ocoGeHHO nocje
COCTaBJIEHHA Kypca «YueHHsi o ¢anusix». B OTAEJNBHBIX CTaThsIX OH 3aTparu-
BaJl M ocBelllan Bompochl: naneoreorpadun CpepHedi Asuum B KafiHO30MCKOC
Bpems, nayneoreorpadnu CpenHefi A3suu B maneosoe (1930 r.), maneoreorpa-
¢un Cpennedt Asuu (1936 r.), naneoreorpadun mepmu CCCP (1937 r.),
yciioBuii 06pa3oBaHUs HHXXHEKaMEHHOYTOJBHbLIX YIJIEHOCHHIX TOJI Ypana
(1942 r.), cTpykTyp oGjekaHus u naJjeoreorpaduu BepxHero najeososi Bro-
poro Baky (1943 r.), reosorudeckoii vcropuu ¥Ypana (1943 r.) u mp.

ITaneoreorpaduueckue paGotel JI. B. HanuekuHa, Bceraa ocHoBaHHBIE Ha
ACUEPTIBIBAIOLIEM aHaJii3e pa3pe30B OCANOYHBIX TOJII, MMEJH He TCJbKO
HayyHoe M TIpaKTHYeCKOe 3HauyeHHe, PacKpeiBasg YCJIOBHA (POPMHPOBaHMS
HEKOTOPBIX TOJIL, HO H Upe3BhiYaiiHO GOJIBILIOE MeTOIHYeCKoe 3HaueHHe, 1a-
Basi npeKkpacHbie TpHMeph nNajeoreorpadHuecKHx o6o0O0IllleHHH H MPHBUBAs
reojloraM BKYC K 3TOH 00JIacTH TeOJIOFHH.

IManeorecrpaduyeckie H NaJIeOHTOJIOro-cTpaTurpagHueckHe paGoThi
. B. HanuBkuHa caMblM TeCHHM 06Gpas’oM CBsI3aHEl ¢ ero pafoTaMH o
uctopuueckoii reojorud u reojorun CCCP. Tlepy Imurpusa BacuabeBnua
NpUHAANEXaT MHOTOYMCJEHHBle CTaThbh H 10 reojorun Cpeauelr Asmy,
Vpana, Pycckoii miaTtgopMbl, a TakKxKe Kypchl JIeKHHH IO HCTOPHYECKOMH
reoyiorud H reojorud CCCP, untaunsie cryaeHTaM JIeHHHrpaiackoro ropHoro
HHCTHTYTa. :

Bnarogapa mnpekpacHoMy 3HaHHIO reojiornH Coserckoro Col03a, YMeHbIO
PYKOBOIMTL H JAPYXHO paboTaTb ¢ GOJbIIHM KOJJIEKTHBOM COTPYAHHKOB OH
6LiA  HasHaueH TJaBHBIM  penakropoM reosnoruyecknx kapr CCCP
M. 1:5000000 u 1:2500000, npeacrapisolliX KPYnHLIA 1War enepen o
CPaBHEHHIO ¢ paHee M3JAaHHLIMH KapTaMH TeppuTopuu Hauero Cowosa. DTH
KapTbl HarJgQHO MNOKa3ajM, KakHe THraHTCKHe YycrnexH OblJIM JOCTHTHYTHI
B H3Y4YeHHMH reoJIOTHH Hawefi cTpaHbl 3a rofbl CTaJHHCKHX NSATHAETOK.






HOmutpuii BacunbeBud — aBrop psAfa y4eOHHKOB H y4eOHBIX rocobuii (mo
NaJIeOHTOJIOTHH, CTPAaTUrpadHH, HCTOPHYECKOH TreoJIOTHH, YUEHHIO O (auusx,
reosiorud CCCP). TanaHTnuBbIA nefaror M NepBOKJIACCHBIN JIeKTOp, NMPHBJe-
KaolWuil caymaresiedl IIHPOKMM OXBaTOM CJOXKHBIX TeOJIOTHYECKHX NpoGieM
npy 3aHHMATeNbHOCTH H SICHOCTH H3JIOXEHHs, OH SIBJfeTcs HOCTOMHBIM MPO-
monKaTesJeM TPafHLKH CBOHX CJAaBHBIX NpeALIECTBEHHHKOB 10 Kadeape
ncropuueckoil reojiorin — akageMukos A. Il. Kapmuuckoro, ®. H. YepHni-
mieBa, A. A. Bopucsika.

Hayunas nestenbHocth JMuTpHs BacuibeBH4a mnpOHHKHYTa cCTpeMiie-
HHEM KaK MOXHO Bbille NMOAHATb Hally COBETCKYI0 HayKy, KaK MOXHO
Gosibile cAesaTh IJIS CBOero Hapo#a, AJs cBoeit Popuubl.

Bce Gosiee u GoJjiee TpaHAHO3HBIe 3afiaul cTaBUT PoauHa nepep coBETCKH-
MU reojloraMH. B psinax apmuu reosoros, GOpIOIIHXCA 3a pa3pelleHHe Io-
CTaBJIeHHHIX 3afa4, OJHO H3 NepBbIX MeCT NPHHAJJIEXHT akajeMHKy IIMur-
puio Bacunvesnuy Hanuskumy.
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10. AL KXEMYY)KXHHKOB )

K BOINIPOCY O CHHOHHMHKE YroJibHbiX IJIACTOB !

ABTOp CYHT2eT, YTO BOUPIC O CHHOHUMMKE YTOJBHBIX [1aCTOB CTaHOBHTCH
OIHHM H3 BaXHeHlIHX BONPOCOB YINOJBHON TIeOJIOrHA.

HOnsa shdexTHBHOCTH ero paspeluends HeoOGXofHMo Da3paboTaTb M HCHOJb-
20BaTh HOBeHlllHe METOAB KOPPEVISILMH. ABTOp KPHTHYECKH paccMaTpHBaer
clefylol(ie MeTOAb KOppeiasuuH njpacros: 1) cmopoBo-mbuibleBof, 2) dopa-
munkeposbifi, 3) MHHepasoruueckufl, 4) cnekrpockonuyeckufi, 5) vriemer-
porpacuaecknt, 6) KOHKPEUHOHHBIH, 7) MeTOA UWKIHYECKODD aHaJH3a.

B peayabraTe aBTOp NPHXOZHT K BHIBOAY, 4YTO HauSoiee 3hdeKTHBHA
ceflyac  pagpaGoTKa  MUKPONAJCOHTONOTHYECKHX (B UIMDOKOM  CMHCAE)
" JIMTOJIOTHIECKAX (KOHKPELHOHHOIO M IMKJHYECOKON)) MET010B, KOTOphie TON-
JIeKaT WAPOKOMY BHEIPEHHIO.

1. O6wue cooGpakeHHs

Bonpoc, korophiil s moaHuMalo, HMeeT GOJIbIIOE 3HAYEHHE C TOUKH 3pe-
HHSI TIEPCNIEKTHB COJAPYXKECTBAa HAayKH H TPOM3BOACTBA M BHeApeHHS] HOBEH-
IUHX JOCTHXXEHHH HAayKH B INPOMBIILIEHHYIO NDPaKTHKY.

Ilon cHHOHMMHKOH YrOJIBHBIX MJIACTOB MOAPA3yMeBalOT TOYHOE COMOCTaB-
JIeHHe MOCJeIHHX B pasHbIX TOYKaX, IMO3BOJIAIONIee NaBaTb HM ONpeHesieH-
Hble Ha3BaHHMA HJH HHAeKchl. YacTo roBopsAT o mapaJjjennsaunun, o Koppe-
JAUMH HIAH HAeHTHDHKALHH, OTOXAECTBJIEHHH YTOJbHBIX MJAaCcTOB H HX
rpymn, 4ro o6o3HavyaeT TO JKe caMoe, YTO H CHHOHHMHKA, IIO3TOMY Mbl
6yneMm ynorpeGisiTh BCe 3TH TEPMHHB (e3pas3jiiYHO B OJHHAKOBOM CMbICe
CO CJIOBOM COMNOCTaBJIEHHE.

Bonpoc 0 CHHOHHMHKE YroJIbHbIX IJIACTOB SIBJIIETCS OKHHM H3 HaHGoJee
aKTYaJIbHBIX BOMPOCOB YroJibHOI reojoruu. TouHoe comocTaBjeHHe YroJbHBIX
NJaCTOB — HeoGXOAMMOE YCJIOBHE /11 NPaBHJIBHOTO OIpejiefieHHsi 3anacoB
yras, ¢opMbl LIAXTHHIX MOJeHl W AAS Pa3pelieHHs IPYIHX NPaKTHUECKHX
3azmau.

Bor mouemy si Bcerga NpHAABaJ CONOCTABJEHHIO IJ1ACTOB yrjell 6OJib-
o€ 3HayYeHHe W HEOJHOKPATHO Bo3Bpallajcs k HeMmy (3, 4, 5, 6). Dtum
06GDBAACHAECTCA M MOCTaHOBKAa HacCTOANIEro AOKNaja.

Cefiuac paspa6oTka H BHeApeHHe HAaYYHBIX OCHOB CONOCTAaBJIEHHS YroJib-
HbIX TJIACTOB BBLIIBHraeTCsi CaMOH JKH3HbIO, OCOOEHHO B CJeAYIOIIHX CJy-
yasgx, KOTOpbIE 5l TOJIBKO MEepeyHc/Io:

1. TIpu pasBegke B 3aKPHITEHIX H NOJNY3aKPHITHIX GacceliHax, Hanmpumep,
Ha mJowand Boabworo Jon6acca, rie HeNnoCPeACTBEHHOE MPOCHEKHUBaHHe
pa3pe3a HeBo3MOHO, B Kys6acce u T. &.

! Noknanm #a O6weM cobpanun OraeneHus reosoro-reorpapuuecknx nayk AH CCCP
15 son6pa 1949 r. BuctynieHus mo Aoknamy cM. Xpowuky, crp. 158.
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Cefivac ypsi3biBaHHe pa3pe30B H YIJEHOCHOCTH pa3beiHHEHHHIX yyact-
KOB CTAHOBHTCA aKTyaJlbHOH NpPaKTHYeCKOH 3ajaudeil, CTOJb JKe BaXKHOM, Kak
W BHYTpPeHHsIi pa3Bellka OKOHTYpeHHOH mJowajgd. dta yBs3Ka TpeGyeT mo-
craHoBKH GypeHHs, OGHIYHO GoJjiee IyGOKOTO (CTPYKTYPHOTO), C OTUET/IHBOM
3ajayeil COMOCTABJEHHS YrOJbHEIX MJAACTOB Ha GOJBINHX IIOLIAMASX.

C 310l TOuKH 3peHHs eule GoJbllee 3HaueHHe NpHOGpeTaeT KBAJHQHIH-
pOBaHHOE H3y4YeHHe KepHa J[Jisl CHHOHUMHKH CaMHMH TIeoJIOTaMH H JIHTO-
JIOraMH, a He CJy4afHbIMH KOJJIEKTOPaMH, Ha KOTOPBIX HEpPeIKO BO3Jaraer-
¢s -Takoe HayuyeHHe. [lyisi OCHOBHEIX npoduield HOJMXKHO OHITh OGecmeueHo
BHICOKOE KaueCTBO MNEPBHYHOH HOKYMEHTALHH 110 COBpEeMEHHOH HayJYHOW
TEPMHHOJIOTHH H C IIHPOKHM OXBAaTOM HaGJIONCHHH: IaJIeOHTOJNOrHYECKHX,
NaJie03KOJNOrHYeCKHX, JIHTOJIOTHYECKHX, MHHEePaJOorH4ecKHX.

2, Cpannu're.vlbﬂau XapaKTEepPHCTHKA HEKOTOPLIX HOBBIX METON0B
CONOCTABJICHHA YroOJbHHX NJAACTOB

Heo6xoauMocTh BceMepHO HCIOJIb30BaTh NaHHLie GypeHHSI AJ CHHOHH-
MHKH IJIaCTOB 3aCTaBJisieT CHOBa MepecMOTpeThb Haubosee COBepLIEHHEIE
METOAB! KOppeJslHH.

IlpunaBas GosblliOe 3HAYEHHE METOAHKE COINOCTABJEHHS YroOJNbHBIX NJIa-
cToB, eme B 1935 r. B Kypce «OGiueil reosoriu KaycroGHOJIMTOB» (4) B pas-
BEpDHYTOH rjaBe f <Heflall TOMMITKY co6paTh, KJAacCHGHIUPOBATL H oOlle-
HHTb BCe CYIUECTBYIOIUME HJIH HaMeyaloUlHecsi MeTOObl KOppeJslUH NJIacToB
yras.

51 menuy HX Ha TPH rPYIIB, B 3aBHCHMOCTH OT TOFO, OTHOCSATCS JIH OHH:
1) K yrieHocHo@t Tosuie, 2) K YroJbHOMY MJAcTy HAH 3) K CaMOMY Bellle-
€TBy Yrisi.

MoxHO HennTb, ONHAKO, 3TH METOAHW rpy6o Ha NaJIeOHTOJIOTHYECKHe H
JIHTOJIOTHYECKHe (BKJIIOYas MHHepaJiorHio M nerporpadHio), Ho ceiiyac eue
Ba)kHee TMPOBECTH [eJieHHe -HA IpPsIMBle H KOCBeHHble MeToAbl. KocBeHHBIN
MeTOfl, HampHMep, MO MOCJEeLO0BAaTEJbHOCTH IJACTOB MOXKET JaTh ROCTOBEp-
HOe pelleHHe, €CJH 5Ta MOCJefOBATEJbHOCTh He HapylleHa MNO3JHeHIHMH
npoueccamu (TekroHHKoil). IIpsMoi Meton, Hampumep, CHOpPOBBLIH, OTHOCHT-
¢ K caMOMY YroJIbHOMY IJIaCTy H JaeT pellueHHe, HE3aBUCHMOe OT Hepeme-
IIeHHs IJIacTa.

Bor mnoueMy B TEKTOHHUECKH CJOXKHBIX HJIM HENOCTATOYHO H3YUeHHBIX
pafioHax npsiMble METOIBl CONOCTaBJieHHsl HaubGoJjiee MOAXOAAIIM: 1) MHKpO-
¢IopHCTHYECKHH WIH CMOPOBO-HBLIbLEBOH, 2) MuxpodayHuctHueckuit (do-
pamuHudepr), 3) MHHepajorHueckuit (MHKponerporpacduyeckuii — no M#-
HepajaM TsxKeJoil ¢pakiuun), 4) cneKTpocKonmuyeckuit, 5) yraenerporpadu-
yecKHi, 6) KOHKpeUHWOHHBIH, 7) MeTon ¢auHaJbHO-UHKINYECKOTO aHaJH3a.

W3 uux 1-#, 4-#, 5-#, 7-i 1 oruactd 2-fi u 6-# ABAAIOTCA NPAMBIMH
MeTOAaMH.

. MukpodiopHCTHYECKHH, HIH COIOPOBO-NHAbLEBOH,
MeTona uMeer pan ycnexo. B 30-x romax kaGHHeT meTporpacdHu yriei
LleHTpaJBHOTO HayYHO-HCCJAELOBATENBCKOTO reoJIOro-pasBeflouHOr0 HHCTH-
tyra (LUHUT'PH) noayuun 3apmanue pacuiHdpoBaTb HaHMeHOBaHHe H, cJe-
IOBAaTeJIbHO, CHHOHHMHKY A0 60 Takux yrojpHbIX DacToB KaparaHawl,
BCTPEUYEHHBIX B CKBajKMHAX, HO He CONOCTABJIEHHbIX H He HHIEKCHPOBaHHBIX.

Hns sToro mpumiocs B ABYX TOYKAxX C HHAEKCHPOBAHHLIMH IJIACTAMH
(okoso 10 paGounx MiacToB) H3YYHTH CIIOPOBEIE CIIEKTPHl KaXKAOTO 1jacra,
HX pa3Nu4MsA H BBIJAEPIKAHHOCTL no mpoctHpaHHio. Ilocne 3Tol npensapm-
TeJbHOH MeToAuYecKol pa6oThl, nposenennoii A. A. Jlio6ep (12), Bo Bpems
KOTOPOH NpPHIIJIOCH NPOCMOTPETh H MOACYHTATH A0 20 ThHIC. crop, pacnpene-
JUThb HX 10 BHJAM H YCTAaHOBHTb DYKOBOJSIIHE CIOPOBHIEe CNEKTPH (Ha 4TO
YLLJIO OKOJIO TOJYTOpa JIeT), CTaj0 BO3MOXKHBIM 6e30lIHOOYHO onpelensaTh
N0 CNOPOBOMY COCTaBY HEH3BeCTHhIe mJjiacthl. PaGota Gblla GHICTPO TNpoxe-
JlaHa, H Pe3yJbTaThl OKa3ajHChb YCTEIIHBIMH.
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Tpamoli cnopoBLIl METOA OKa3aiCsd B MAHHOM Cjyuae HaHOoJiee mpHMe-
HHMBIM, HO OH norpeGoBajl TPYAOEMKOH H YNOPHOH TIpeABapHTEJNbHOH pas-
paGOTKH, NpeUIeCTBYIOUIE ero BHEJPEHHIO B NPaKTHKY.

3a HcTeKllee BpeMs H3YY€HBI CNOPBHl H MEUIbIA BCEX Ie0JIOTHYECKHX CH-
ereM, HauyuHaa ¢ kemOpus (C. H. HaymoBa — 15, 16) uepes mnaneosoft
(A. A. JlwoGep u W. D. Banbu — 14) u 1o Me3030s H Ka#HO30s (paGoThl
H. M. IMokpoeckoii u B. I1. I'puuyra).

loToBATCA K MeyaTH HECKOJbKO aTtyacoB cnop. HMmerorca pykoBoacTBa
no crnoposoMy aHanusy (1, 2). Cnopsl RpHMeHsIOTCS cefidac JJs onpejese-
RHA BO3paCTa «HeMBIX» TOJi (OJHA H3 nepBpix paGoT 3TOro THNA
A. A. Jlio6ep — 13) u ans pacujieHeHHs HX, eCJIH OHH 3aKJIOYaloT OTJOXKe-
HHd pasHOro BO3pacTa.

B npesocxogHoM pykosoactee H. D. Baabn (1), cnenmaspso npepHa-
3HAaYeHHOM JJifl MapajljieIi3aliMH YroJIbHBIX IJIaCTOB, 4YeTKO CGOpMYJHpO-
BaHa METOJMKAa M TeXHHKAa CIIOPOBO-NBLIBLLEBOr0 aHaJW3a IJs STOH UeaH.
OHa ocHoBaHa rjaBHbIM o6pa3soM Ha ycnemHoMm onbite Kaparannn M Kuse-
JnoBCKoro GaccefiHa.

CrnopoBblff aHajn3 ObIJI MPHMEHeH AJsi psiia NaJleO30HCKHX H Me3030#-
CKHX MecTOpOXJeHHi pasHbiMH aBTOpamH. Ofllee BneyaTJeHHe TaKOBO, YTO
pe3yJbTaThl IJs KapGOHOBHIX YIJiell ropa3fo OTYeT/iHBee, yeM JIJs Me30301l.
Jins nochenHero HeoOXOAMMa JOMOJHHTeNbHas MeTojHYeckass mpopaGoTka,
KOTOpas NpOBOAWJAcCh paHblle, MPOBOAHUTCA H Teneph.

Eule nemocTaTOYHO HCMOJM30BaH copoBhii Meron B JloneukoM Oacceii-
He, [Ie ero npuMeHeHHe Heo6XONHMO, HO NMPopaGoTKa ero 3Jech ellle TOJBKO
nauanace (K. HuocoBa). INosnHee Hayajo cnopoBhix pa6etr B JloHenkoM
GacceilHe OObscCHseTcs Xxopollefi oOHaxeHHOCTbIo craporo J[ou6acca H
MJIOAOTBOPHOCTBIO JIYTYTHHCKOIO MeToJa HeNoCpeACTBEHHOTO IPOC/eXHBaHUS
MapKHPYIOIIHX IJIaCTOB H3BeCTHAKOB. CHHOHHMHKAa 3Jech JaeTcsi caMoH
reoJlorHueckoii (mjaacroBoil) KapToH H TOJBKO YTOUHAETCS M HCIpaBJseTCs
IPDYCHMH MeTOJaMH.

ITo-uHOMY OGCTOMT AENO B HEKOTOPHIX 3aKPHITHIX uacTax Bossmoro JIoH-
6acca. 31eCb CHOPOBOMY MeTOQy MpPeXCTOHT CBIrpath GOJBILYIO POJb B
yCTaHOBJIEHHH CHHOHHMHKH. Ho He ciemyer 3akphiBaThb rijasa Ha TO, YTO
NPaKTHYECKOMY NpPHMEHEHHIO 3TOro MeTojJa JMOJDKHO NpeAlecTBOBaThb CO-
CTaBjleHHe STAJIOHHBIX CIOPOBHIX paspe3oB, INPHMEHHTEJNLHO K 3anafHbiM
H ceBepHEIM vacTaM GaccefiHa, TOe pa3BHTH JUIHHONJaMeHHble H rasoBble
yrau. 1o pabora TpyAoeMKasi M AJHTeJibHasi, H ee cJieAyeT HayaThb B LIH-
pokoM Macwriale HeMeLsieHHO, He OTKiaibiBas Ha Oydyluee Ha TOM OCHO-
BaHHH, UTO OHa He Cpa3y RacT HeNoCpeACTBeHHble pe3yJjbraTthl. Bce paBHO
JKH3Hb 3aCTaBHT TIPOZEJaTh 3TY NpPeABapUTENLHYIO paboTy njst Bcex paso-
ynx csur [fonbGacca.

S1 yxe roBopuJ, 4TO IJisi BOCTOYHBIX 3aKpHITbiXx paiioHoB Bosbioro ou-
6acca ciefyeT NEITAaTbCA HCKaThb CHOPBI B «IVIHHUCTHIX cjaHlaxy». Ecau 3to
yaajgoch ansi KemOpHsi (16), To MoxKeT oKasaTbCs YCIHELIHBIM M AJsA yrie-
HOCHOTO KapGoHa C ero paclBeTOM CIIOPOBHIX pacTeHHil.

CrHopoBrLlii MeTOZ, OTKphIBaeT GOJIbILHE MepPCIeKTHBHI.

2. MukpodayHHCTHYeCKHAI MeToj (riaBHbIM ob6pasoM ¢o-
pamuHudepr). STOT MeTOX NPHMEHHM TNOYTH MCKIIOYHTENIBHO MJI  TexX
YTONBHBIX TOJII, B KOTOPHIX BCTPEYAIOTCS H3BECTHSKH, T. €. rJaBHBIM oGpa-
3oM gisn HouGacca. [1s mocjiefiHero sHaueHHe 3TOT0 METOAa MOXKeET OhITh
OueHb BEJIHKO, €CJIH M3YyYeHHe BeCTH B IIHPOKOM MacutaGe. AKTyalbHOCTb
ero mJisi 3akphITHIX yacreil JlonGacca He Hyxpaerca'B o6ocHoBaHuM. OmHaKo
B Hayaje paGoThl HaMeyaeTcss cKopee npHMeHHMocTb d¢opamutudep mns
rpy6oro moxpasfie/ieHHs] U CONOCTaBJeHHs LeJblX CBHT, a NpH AajbHeHilleM
HaKOMJIeHHH MaTepHajia BBISICHHTCA BO3MOXHOCTb H GoJiee APOGHBIX Koppe-
JSIu,

B nacrosimiee Bpemsi paborel H. E. Bpaxuukosofi, M. U. CocuuHoii n
I'. . KupeeBoit yxe nanu mnas HonGacca obHapexuBaloline crpaTarpadu-
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coctaBa, (OpMbl, BEJHUHHBI M PACMPOCTPAHEHHS Pa3JiHUHBIX, OCOGEHHO Kap-
GoHATHBIX, KOHKDELH B YTOJBHBIX IIACTAX M MO COCEACTBY C HHUMH.

DroT METOL peKoMeHIoBaH MHOH B 1935 r. (4, crp. 432—433), KOr/ia
on ellle He Gbll pa3paGoTaH M KOTAa MaTepHal MO M3YYEHHIO KOHKPElHH
6bi1 OYeHb CKyfeH. Toria yKkasbiBaloCh, MEXAY TNPOYHM, YTO NPH BHHMa-
TeJIbHOM H3YYeHUH C(PepOoCHIEPHTHl MOTYT OKasaThbCsl NPUYPOYECHHBIMH K Ofpe-
JeleHHBIM TOPH30HTaM M NMpPHOOpeCTH pyKoBoOsluee 3HaueHHe. Ha sto 6buio
MHO ofpalleHo BHHMaHHe M IIpH pa603ax B Kys6acce (194§—1946 IT.),
HO Bo BpEMs BOFHBI H3yueHHEe KOHKpelHil, TpeGyloulee xopouei yabopaTop-
Hol 6a3bl, JOJIrOe BpeMsl HaTaJKHBaJOCh Ha 3aTpyAHeHus. Tosbpko B mocie-
poennsie roanl C. E. Koaoryxunoii (9) yaajoch MONYyYHTb HHTEpECHbIE pe-
3yJbTaThl MO XHMHYECKOMY H TEDMHYECKOMY DPa3le/IeHHIO Pa3NHYHBEIX THIIOB
Kap6oHaTHBIX KOHKpeuuil. Ha oCHOBe STHX NOCTHXKEHHHl yXKe CTajH BO3-
MOXKHBI MONBITKH CTpaTHrpadHyecKoro nopapaspaeneHuss cBuUT Kys6acca Ha
OCHOBAHHH KOHKPELIHOHHOTO METOIa. )

Mexnay TeM B pa6orax A. B. MakeioHoBa B mocjeiHHe ToAbl H3yYeHHe
KOHKpeUHil B YIVIEHOCHOH TOJLIE MPEeBPAaTHNOCh B 3P(EKTHBHOE. CPEACTBO
ApOGHOI CTpaTHrpaQHH M KOCBEHHOE — JJIfi CHHOHHMHKH YIOJIBHBIX MJIacTOB.

A. B. MaxkeneHOBBIM OBIJIO JOKa3aHO CHHTeHETHUECKOe NPOHCXOXKAEHHE
6oblIMHCTBA KOHKPEUHi H CBA3b MX C BMeIaloIUHMH nopojam#. PaspaGo-
taHa KJIacCH(pHKAUHs KOHKpPelHi#l H NOKa3aHa BbIAEPXKAHHOCTb HX TOPH3OH-
tajbHoro pacnpoctpaHenus. C Apyrofi CTOpDOHBl, HaMeTHJAach UMKJIHYECKAst
MOBTOPSIEMOCTb ONPEAENEHHbIX THNOB KOHKPeUWH, CBfi3aHHas C HLHKJIaMH
ceHMEeHTaLHH.

YuurniBasi 3TH 3akoHoMepHocTH, A. B. MakenoHoB onpeaenun B KOHKpe-
LHSAX CTpaTHIPadHYECKyl0 30HAJbHOCTb H BBIAENHJ PSAJ 30H, OTJIHYAIOLIMXCA
crnenH$HUUeCKHM XapaKrepoM KoHkpellufi. Kaxpgasi 3 30H oTBeuaer OTpe3Ky
100—200 M yrjieHOCHOH TOJIILH.

OtueHp BaxkHOe OGOGIIEHHE 3aKJIIO4aeTcsl B TOM, YTO KOHKDELHH, O CpaB-
HEHHIO C APYTHMH JIHTOJIOTHYECKHMH NpH3HaKaMH, GoJiblile 3aBUCAT OT H3-
MeHeHHUil BO BpPeMeHH, YeM OT H3MeHeHHR B mpocTpsHCTBe. MHBIMH cioBamH,
OHH YIOBJETBOPSIIOT OCHOBHBIM YCJOBHMSIM PYKOBOASLIHX HCKOMAeMBIX.

B Hacrosilliee BpeMsi B yKa3aHHOM HamlpaBjieHHH Ha4YHHAIOT paboTaTh B
IlHempornieTpoBoke H B APYTHX MeCTax.

Koukpenunonuniit Mmeron A. B. MakenoHoBa npH ero pacnpocTpaHeHHH Ha
pasnuyHbie GaccefiHHI BMecTe C APYTHMH COBPEMEHHBIMH METOAaMH OKAaXKer
6oJIbIIYIO TIOMOLIL ADH YCTAHOBJIEHHH CHHOHHMHKH YroOJibHBIX IJIACTOB HJIH
HX Tpyni. )

OH Ttpebyer ckopeifilliero BHeAPeHHs B yrjepasBeJOYHYIO NMPAKTHKY NMyTeM
pacnpocTpaHeHHs] HHCTPYKLUMH M ObICTPEHINEro O3HAKOMJIEHHS C HHM Treo-
JIOTOB-YTOJIbIIHKOB B HAayYHO-HCCJIEJOBATEJbCKHX HHCTHTYTaX M Ha MeCTax.

7. PauvajJbHO-LHKJIHUYECKHHA MeTOX, HMIM METOH COMOCTAB-
JleHUs MJaCTOB TNMO JMKJaM, OCHOBaH Ha INpEACTABJEHHH O LHKJIHIECKOM
CTPOEHHH YIJIEHOCHBIX TOJILL H MEePHONAHYHOCTH OCafKOHaKommeHus (7).
HabaioneHus moKaseBaOT, YTO OTAEJNbHBIE CJIOH TOPa3fio MeHee MOCTOSHHbI,
yeM BMeIlaoUlHe HX LUK OTJoxKeHuit B meaom. Tak kak yrieHocHble
CBHUTEI, OKa3b[BaeTCsl, COCTOAT M3 CPaBHUTEJIbHO HEGOJILIUOTO YHCJIA LHKJIOB,
NpOTACHBAIONINXCA H3 OAHOTO paspesa B APYroii, To pasbuBKa paspesa Ha
UMKJIB! ¥ TIPOCJIeXKHBaHHe HX Ha INJIOUWIATH MOKET OOJerdHuTh H COMOCTaBJe-
HHe - YTOJNIBHBIX NJIaCTOB.

HeficTBuTeIbHO, AeTalbHOE JIHTOJIOTHYECKOe H3y4yeHHe B DBaiinaeBckoM
patione KyaHenkoro 6accefiHa B 1945—1946 rr. mokasajio BO3MOXHOCTb
CONOCTaBHTh LHKIb H HaXOAALlHeCs] B HHUX YroJibHblE NJIACThl HA. PaccTosi-
Huu B 15—20 kM.

- JI. H. Borsunkuunoii (Mucruryr reosnorunuecknx Hayk AH CCCP) npu
usyuenuu JlenuHckoro paiiona Kys6acca 6buia paspaGoTraHa MeTORHKA KOp-
peNsiyH YroJbHLIX MJACTOB ABYX MeCTOPOXAEHHH 3TOro pailoHa Mo LHKJaM.
CHavasa COMOCTABJNANMCE LHK/bI, MONy4aiollHe B OGOMX pa3pe3ax CBOI

2 Cepun reonoruvecxass, Na 2 /96‘44 r EUSTIVOTE ‘A —]17




HYMepaLHiO, KOHTPOJHPYEMYIO HEeCKOJIbKHMH PYKOBOASIIMMH IHKJAMH g
nJjacTaMH, a BMecTe C TeM H caMble MJacThl Yriis.

B pesynbrare TIATENIbHOTO H3y4eHHs] HAaMETHJACh CHHOHHMHKA YIOJb-
HBX IIacTOB, Pe3KOo OTJHYHASL OT BLIABHHYTHIX paHee MHOTOUYHCJEHHBIX
BapHAHTOB MX CONOCTaBJeHHsl. B HEKOTOpHIX cjyyasix OTJIHYHE B COMOCTaB-
JeHHbIX naactax goctHraer 200 M. JIio6ONMBITHO OTMETHTb, YTO NpPEXKHHE
COMOCTaBJeHHsA YTOJBHOIO MJacra OGBIYHO CEKYT OJNHOHMEHHBbIEe LHKJIbl, TeM
CaMbiM BHISIBJISISI CBOIO HCKYCCTBEHHOCTD.

Pa6ora JI. H. BoTBHHKHHOII HMeeT GOJIbLLOE TEOPETHYECKOE M NMpPAaKTHue-
ckoe 3HauyeHne. OHa, c OIHOM CTOPOHBI, MOJAKPENJIIET YUeHHe O NMEepPHOAHYHO-
CTH OCaJKOHAKONJEeHHsl MPOBEPKOH ee Ha NPAKTHKe. ITO OuYeHb BaXKHHI
MoMeHT. Ellle GoJsiee cyliecTBeHHO TO, 4TO OHa oGoraiaer yrJjepasBegouHoe
Ieno elle OIHUM, NPHUTOM oOdeHb 3(PPEKTHBHBIM, METONOM  ONpeleseHHs
CHHOHHMHKH YTOJIbHBIX MJACTOB. DTOT METOJ NMPHJIOXKHM KO BCEM YTOJibHBIM
GaccelinaM, OTKPBHITHIM H 3aKPHITHIM, TAK KaK LHKJIHYHOCTb OTJIOXKEHHH OIH-
HAKOBO CBOHCTBEHHAa H TeM H APYTHM.

Meron uHKNOB TpeGyeT LIMPOKOH mpomnaraHibl ¥ BHEAPEHHS B NPAKTHKY

JIMTOJIOTHYECKOTO H3YUYEHHS YIJIeHOCHBIX OTJIOXKEHHH H B yriepasBefiouHOe
Jeno.
" KomnnekcHble MccaenoBaHus JloHGACCKOH YroJibHOM 3KCMEAMIMH OXHOM
M3 CBOHX TIJIaBHEHIINX 337aY NOCTaBHJIH BbiISICHEHHE, BO3MOXHOCTH LIHPOKOrO
COMOCTaBJIEHHs YIJIEHOCHHIX OTJoXeHHu#i Bonbmroro ou6acca. D10 ocyuiecr-
BJSIETCA NyTeM H3Y4YeHH YCJOBHHl M 3aKOHOMEDHOCTH OCaJKOHAKOIJIEHHS H
yraeHakomjieHHss B OGaccefiHe W IMHKJIHYECKOTO pPaCWICHEHHS TOJILLM.

ConocraByiene UMKJOB obJeryaer H npejonpejeNsieT CHHOHUMHKY YroJib- -
HBIX nJacToB, H B [loH6Gacce 310T Meron obemtaer 6biTh 3¢ deKTUBHLIM. s
3akpbitToil yacTH IloHGacca OH MOXeT OKa3aThCs ONHHM H3 HanGoJiee NpH-
JIOXKHUMBIX.

3. 3akaiouenue

PaccmorpeB Hanbosee HOBrole H- HauGojiee COBEpLIEHHBIE METOAbI COMO-
CTaBJIeHHsi YroJIbHbIX IJIACTOB H He NpeTeHIAys Ha HCUepNbIBAOILYI0 Tpak-
TOBKY, Mbl MOXEM CHeJaTb HeKOTOophle ofliHe 3aKjlueHHsa 06 HX CpaBHH-
TeJIbHOM 3HQY€HHH M COBPEMEHHOM COCTOSHHH.

Ilpexxne Bcero cjemyeT KOHCTaTHPOBAaTh, 4YTO OGJAacTH INPHJIOKEHUS
KaXXIOT0 METOXAa B OTAEJBHOCTH orpaHuueHnl. Tak, Mbl BHIEJH, UTO MHKpO-
dhayHHCTHYeCKHH MeToJ roauTtcsl Todbko ans JloHGacca u HEMHOTHX JAPYTHX
Mecropoxmeﬂnﬁ MHUKPO(]IOPHCTHYECKHI — OGLIYHO TOJIBKO ANSl yIJyiell HH3-
KOH CTemneHH yriaepHKalu{, MHKPOMHHEDAJOTHYECKHH CKopee NPHJIOKHM K
Goslee WM MeHee KPYNHBIM IOAPA3JeJEHHSM, a He K OTHEJbHLIM YrOJbHBIM

naacraM. YruenerporpadHuecknii MeTOX MOKeT [aTb MOJIOXKHTeNbHbe pe-
3yJAbTaThl B OTAENBHBIX CJIYyYasiX.

Han6onee yHHBepcanbHLI BLHIIBHHYTHIE HEJABHO KOHKPELHOHHBIH M LHK-
NNYeCcKUil Meroabl, KOTOpble, ONHAKO, TPeGyloT Meronuyeckoil NpopaGOTKH
A PasHbIX THMNOB GacceHOB: JTO MeTOXbl 1O CYIUECTBY, JIHTOJOTHYECKHE.

Caenyer ¥MMeTk B BHAY, YTO H MHKPONAJICOHTOJOTHYECKHE METOAH! - (CIO-
pHl, ¢opaMuHHdEPH H OCTPAKOIH), mpexle YeM NaTh KOHKDETHhe MpPaKTH-
YecKHe DesysbTaTH, TpeOyioT TPYAOEMKOH mpeaBapuTeNbHOH Ppa3paboTKH
STaJIOHHOH cTpaTtHrpaduyeckoli mwkanel. Bor nouemy Hay4HO-HCClleROBaTeib-
CKMe JabopaToOpHM Ha MecTaxX H B LeHTpaJbHbIX HHCTHTYTaX, 3aHHMarolliHe-
ca crpaTHrpadHell yrjeHOCHBIX OTJIOXKEHHH H CHHOHHMHKOH YroJibHbIX TjIa-
CTOB, MROJIKHBEI ObITh MOCTOSIHHO AeHCTBYIOHIMMH Yupex/AeHHSMH C KOOpPAHHH-
POBaHHBIMH NJIaHaMH (IJd Kaxjoro 6accefiHa) Ha ROJTHH CPOK.

Hawnnyuinine pesyjbTarhl AacT, KOHEYHO, KOMILIEKCHOe HCMOJb30BaHHe
NaJICOHTOJIOTHYECKHX M JIHTOJIOTMYECKHX METONOB COMOCTABJIEHHS. .

CBoeBpeMeHHOe YCTAHOBJICHHE TOUHOH CHHOHHMHKH MJIaCTOB YrJis Ha
Hay4HbIX HaHHBIX COKpallaeT pa3BelouHble paGoTwl. IIpm 3TOM 3aTpaThl Ha
HAYYHO-HCCJIe0BaTeIbCKHEe PaGoThl NPH BCEX OOCTOATENbCTBAX GYyAyT BO
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U3BECTHA AKAXEMHH HAVYK CCCP

CEPHMS TEOJOTHUECKAS
1950, Ne 2

H. . H. TOPCKHA

HEKOTOPbBIE BOMPOCHI YIJIEHOCHOCTH KA3AXCTAHA'!

PaccMOTpeB pe3ynbTaThl M3YYEHHA HIDKHEME3030MCKMX YIJIEHOCHHX OTJO-
KeHuit o6macty Typrafickoro npo/inBa, ABTOp MpHilell K BHIBOAY O HX BO3-
pacTte, aHAJOTMYHOM BO3pacTy YeNsGMHCKOA VIJIEHOCHOH TOJIIH, H Ha OCHOBe
NpUMEeHeHHs 3aKOHOMEPHOCTed pa3MellleHHsT H CTPOEHBA HHUIKHEMe3030HCKHX
yrJIEHOCHBIX OTNOXeHHMH Ypana k oGnactu Typraifickoro npoanBa gaer pe-
KOMeHAALHH, KacatollHecss HanpaBjieHHs W MEeTOJHKH NOHCKOBBIX pPasor.

KazaxcraH ¢ ero MHOTOYHC/JEHHBIMH M Pa3HOOOpPA3HBIMH IO BO3PacTy H
reoJOrHYECKOMY CTPOEHHIO MeCTOPOXKAEHHSIMH HCKONaeMblX Yriel ssasercs
IIHPOKHM TIOJIeM JAEeATeNBbHOCTH IJI HCcClefoBaTeNel, 3aHMMAIOUMIUXCA Teoso
rueii yrasi. OcoGhlif HHTepec NMpeACTaBJSIOT MECTOPOKAEHHSI KaMeHHOYTOJb-
HOTO H Me3030HCKOro BO3pacTOB, KakK Hanbojiee NepPCHeKTHBHBIE B MPOMBILI-
JICHHOM OTHOIIEeHWH. B ¢BS3H ¢ H3yueHHeM 3THX MeCTOPOMKAEHHH BHINOJHEHO
GoNblUCE KOJIHYECTBO IOHCKOBBIX M pa3BeNOYHbIX paGoT, HaBHIKX MHOTO
HOBbIX BaXXHLIX H HHTEpeCHbIX (aKTOR.

B paGote 1948 r. «J/lpeBHeKHMMEpHHCKHE TEKTOHHUYECKHE NBHIKEHHS Ha
¥Ypaie n HX 3HaueHHe B GOPMHPOBAaHHH CTPYKTYPH Ypajia H €ro YroJbHbIX
MEeCTOPOXIEHUII» Mbl PacCMOTDEJH CTPOEHHE HHXKHEeMe3030HCKHX YTOJbHBIX
MeCTOpPOXAEHHH 3TOH 0GJaCTH; BHIACHHJM MOJIOKEHHE HX B OCHOBHBIX CKJajn-
YaTBIX CTPYKTYPaX H OXapaKTepH30BaJH 3aBHCHMOCTb OCOOEHHOCTEHl HX Feo-
JIOTHYECKOTO CTPOEHHSI M CBONCTB yrJjieli OT MOJIOXKEHHST B Toil HAM HHOMN
TEeKTOHHYECKOH 30He ¥Ypana. B 3akmountenbHoll raase ObLIO BHICKa3aHO
MHeHHe, YTO CpaBHeHHe NAaHHBIX 00 YpaJbCKHUX YIJIEHOCHBIX OTJIOKEHHAX
HIXKHeMe3030MCKOro BO3pacTa ¢ AAaHHBIMH, OTHOCAUIUMHCH K KasaxcTaHCKUM
MECTOPOXKAEHHSIM TOTO e BO3pacTa, MpeNCTaBHUT HHTepec.

IIpu 3ToM HMeJNHCb B BHAY JIMLIb H3BECTHblE K TOMY Bpemeun Y4acTKu
pPAaCnpoCTpaHEHUs HUMKHEME3030fCKUX YIJIEHOCHBIX OTJIOXKEHHH, GauxkalinHe
K ¥Ypany, a umeHHo Bypayk, Baiikonyp, Kusikrel, pacnojiokeHHble N0 BO-
cTouyHoii okpauHe Typrafickoro mposmuBa.

IMpu pa6orax 1949 r. 6rnla NocTaBjieHa 3ajaya H3yueHHS HHIKHEMe30-
30HCKNX MecTOpoxZeHHiI Ka3saxcrana, B mepByio ouepeab MeCTOPOXIEHHH,
pacnojioxeHHHX B oGjacti Typraiickoro mposauBa, B TOM 4HCJe M YINOMH-
HABIINXCS MeCTOPOXKAEHHH MO BOCTOYHON OKpaWHe NpOJIHBA. -

" Tak xak mo pa6oTaM 3KCNeIHLHU Mbl pacnojaraeM JHIIb MarTepHajlaMH
NEPBOTO roja MOJEBLHIX HCCIENOBaHHH, elle He o6paBOTaHHBIX MOJHOCTHIO,
€CTeCTBEHHO, YTO HAIIH COOGpa)KeHHs1 H BBHIBOALI MOTYT IOKa HMeThb JIHIIb
NpeIBapHUTENbHBIN XapaKTep.

OnHako, HaM KaxKeTcs, UYTO H INpeABapHTeNbHOe 00CyXIeHHe NaHHOro
BOTpPOCAa HMEeT Ba)KHOe 3HaueHHe, HG0 3aTparWBaeT He TOJIbKO Npobaemy

1 Toknax Ha O6mem co6pannn Ortdenenuss reosoro-reorpadpuyecknx nayk AH CCCP
15 Hos6psa 1949 r. BricTymaenus no mokaamy <M. Xpouuky crp. 159
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ero MHeHHIO, ofbscHsAeTcst 6H3ocThio BalikoHypa k apesHeii oGnactd pas-
MpiBa (Yay-Tay), OTKYAa NOCTYHAj MaTepual.

Myibia, 3anOJHEHHAS HHKHEME3030HCKHMY OTJIOXKEHHAMH, HMeeT MepH-
JHOHANbHOE NMPOCTHPAHHE H OTpaHHYeHa C Bocrogca HAJIBHIOM, IIOBEPXHOCTh
KOTOpOro MajlaeT Ha BOCTOK NOJ YIJIOM 60—70°. ‘ Okojl0 JINHHM HAaABHTA
HEKHEMEe3030HCKHe OTJIOXKEHHS CHJIBHO IHCJOLUHPOBAHBI, a B YNAJNEHHH OT
Hero 3ajieraloT NMOYTH TOPH3OHTAJIbHO HJIH C1a60 BOJIHHCTO.

TakoBbl KpaTKHE CBEJEHHS O IaBHO H3BECTHBIX ILIOWIAASX PaCIpoCTpaHe-
HHS HHXKHEMe3030HCKHX YIVIEHOCHBIX OT/ONEHHH, PacnoJoKeHHBIX MO BOC-
tounoii okpanne Typrafickoro mponusa.

3a nocjeguue roiasl B Typraickom NpOJIHBE BAO/EL JHHHH IKeJle3HOH
JIOpOrH KapTaJlbI—AKMOJIHH(iK, 8 Kycmgancxou o61acTH NOA MOKPOBOM
Me30KaliHO30HCKHX OT/IOXeHHH ObulM HaHIeHbl JENpEecCHH, BHIMOJHEHHbIE
HHJKHEMe3030fCKMMH YTJICHOCHBIMH OTJIoXKeHHAMH. Hexoropeie nenpeccuu
[OJIHOCTBIO HJIM TIOUTH TOJHOCTBIO OKOHTYPeHBI, ApYrHe e elle HeJocTa-
ToYHO H3yueHbl. IIpHBEeJeM HeKOTOpble AaHHble, XapaKTePH3YIOLlHe Ie0JIoTH-
yecKoe CTpOeHHe AenpecCHH. )

Pa3sMepbl OKOHTYPEHHBIX AENPECCHH HMEOT 10 20 KM B AJHHY U OO 6 KM
B WHPHHY, mpHueM KyIIMyDYHCKast JENPeccHs COENUHSIETCS C IOXKHee H
3anagHee pacMmoJIOXKeHHOH XapbKOBCKOH Y3KUM KOJI€HOOGPAa3HO HM3O0THYTHIM
nepexuMoM. TakuMm oOpasom, obiias JJHHA AENPeccCHi MOYTH YABaHBaeTCH.
Iny6una stux gempeccuii Menee 300 M. Bmecre ¢ mokpoBoM Me30KaiiHO308
MOIIHOCTb HUIKHEME3030HCKHX OTJIOXeHHHl HMeer okojo 250 M.

HuKHSS 4acTh HH)KHEMe3030HCKOH TOJIIH MpeacTaBjeHa MeCTPOLBETHLIM
KOMILJIEKCOM H3 OGJIOMKOB MOPOX pa3jiiyHON OKPaCKH; BhIlIE 3aJieraloT mec-
YaHO-TJIMHHCTBIE TIOPO/Ibl CEPOl U TeMHOCEPOil OKPaCKH, OGBIYHOrO. /ISl HHXKHE-
MEe3030HCKHX OTJIOXKEHHH THNMa. YKa3aHHas BhbILIE MOLIHOCTb HHIKHETO
Me30305 OKosio 250 M A8 HKAHHBIX HAENpPEecCHH He ABJAAETCS NOJHOH, H6O
MOKPOB Me30KaiHO30s 3aJjieraeT Ha BOJHOOGPAa3HO H3OTHYTOH HHXKHEMe30-
30MCKOIl TOJILIE C SiIBHBIMH ClleaMH pa3MbIBa, Cpe3asi HEKOTOphle IJIaCThI.

HuxxHeMe3030HCKHE OTJIOXEHHS 3aJIeraloT B BHAe HErJIYGOKOH MYJIbIb
MEPHAHMOHAJIBHOTO MPOCTHPAHHA € MOJIOTHMH 6OPTaMH, C TFOPH3OHTAJIbHBIM
Ha c1aGo BOJNHHCTO H3OTHYTHIM AHOM. B oTaHuYMe OT paHee H3BECTHBIX
MYJbZ HHJKHEro Me3030sl, B HOBLIX MYJblax He HaGJiofaeTcst HAJBHIOB IO
6opTaM MYAbl, M TOJBKO B OJHOM MecTe KaK OYyATO BHIDHCOBLIBAeTCS Hapy-
UIeHHe Pa3pbIBHOTO XapakTepa, HO M TO Ha OrPaHMYEHHOH MJIOMIAAH.

Ipyras Myibaa, pacnoJiokeHHasl BOCTOYHee, OKovio CT. [lkaHHcmaf, elle
He MOCTAaTOYHO M3yyeHa, MOSTOMY MBI pachojiaraeM BeCbMa CKYAHBIMH CBe-
OeHHsMH o Hell. Ha ocHOBaHHH reoH3HYeCKHX NAHHBIX MOXKHO CUHTATh, U4TO
rayOHHa MYJbJB, BeposTHO, GoJjblue, ueM rayGHHA paHee PacCMOTPEHHbIX, U
noctraer 1 kM. Ecau 310 mpeamosnoxeHne clipaBeAnBO, TO AaHHAs MYJbAa
JoJXKHA ObiTh HaubGosee riayGoKoifl MO CpPaBHEHHIO CO BCEeMH MYJbJAaMH, H3-
BECTHBIMH K HacToslllleMy BpeMeHH B Npepesiax Typraiickoro npoJsusa.

2. HaxoxnmeHHe HOBBIX JeNpeccH, 3amMOJHEHHbIX HHIKHEMe3030HCKHMH
YIJIEHOCHBIMH oCagkaMu B cpefHe#t wyactu Typralickoro mnpoamBa, HMeer
OYeHb GOJbillO€ MPaKTHYeCKOe M Hay4yHOe 3HauyeHHe, BLI3bIBAET PAN BOMPO-
COB H COMOCTABJIEHHIl C paHee H3BeCTHBHIMH JeNpecCHSIMH W JaeT BO3MOXK-
HOCTb BBICKA3aTh HEKOTOpPble NPEIoJIONKEeHHs, KacalollHecs reoJIOrHYecKoro
cTpoernsa joxa Typralickoro mpoJiiBa H BO3MOXKHBIX MEPCHEKTHB HaXoxKie-
HHST HOBBIX genpeccHi. [Ipn paccCMOTpeHHH reoJiOTHUECKHX NAHHBIX, OTHOCH-
IIMXCS K HOBBIM JENPECCHSIM, Mpexie BCero BO3HHKAeT BONPOC O BO3pacTe
OTVIOXKEHHH, BLINOJIHSAIOIIMX JaHHble IENpeccHH. . ,

MoXHO YTOYHHTH BONPOC CJAEAYIOLIHM OGpa3soM: SIBJASIOTCS JH 3TH OTJIO-
JKEHHSI TOTO JKe CaMOro HHXKHeMe3030HCKOro, WJH, TOUHee, BEpXHETPHACOBOro
BO3pacTa, K KaKOBOMY OTHOCATCA oT/oxeHus: Yensibuncka, Bypayka, Baii-
KoHypa, KusikThl, unH ke OHH HMeloT Gosee MoJgofoil Bo3pact. I[Ipearo-
JoxeHHe 00 HX Gojlee MOJIOJOM BO3PACTe BOSHHKIO Ha OCHOBAHHH ompese-
JIEHHS DACTUTENBHLIX OCTATKOB H HEeMHOTHX OCTaTKOB OCTPakol (CM. HHUXKe),
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CIeNaHHbIX NpeABapHTEJIbHO, a TakXKe OueHb cjabo HapYLIEHHOro 3aJjieranus
MOPOJ B HOBBIX AENPEecCUsiX H onpeleiseMOd Ha IJa3 MeHbllell YNJIOTHEHHO-
CTH mopoud. Bo3uukann NpennoroXKeHnusi, He SBJSAIOTCA JIH JaHHbIE OTJOXKE-
HHsI aHAJOTHYHBIMH MO BO3PAacTy HEKOTOPHIM Me3030MCKHMM ocaakaM 3amai-
Horo KagaxcTaHa, B 4aCTHOCTH BEPXHEIOPCKHM YIJIEHOCHBIM, H3BECTHHIM B
HEKOTODhIX MecTopoxaeHusix 3amamxoro Kasaxcrana.

KoHeyHo, TOyHOe M OMNpefesieHHOEe pelleHHe BOMPOCa O BO3PacTe MOMKeT
ObITh NOJNy4eHO HAa OCHOBAHHH OGPaGOTKH MaJieOHTOJIOTMYECKOro MaTepuala,
K HacToslileMy BPeMEHH ellle He BbINOJHEHHOH, HO, MHEe KaXKeTCf, YTO, OCHO-
BbIBasiCb Ha YK€ H3BECTHBIX Ie0JIOTHYeCKHX NaHHBIX, MOXKHO MOJONTH K pe-
HIEHHIO BONPOCAa O BO3pacTe C NOCTATOYHOH OMNpeaeNeHHOCThIO.

B camom mene, cpaBHHBas OTJIOXKEeHMsI HOBBIX IENPECCHil MO YCJOBHAM
3a/IeTaHHsl C OTJIOXKEHHUSIMH paHee H3BECTHHIX [IenpeccHifl BepXHETPHACOBOTro
BO3pPacTa, Mbl BHANM MEXAy TeMH M APYTHMH IIOJHOE TOXIAECTBO: T€ H APY-
THe 3ajleraloT Ha Pa3MBLITOM MaJjie030HCKOM ¢(yHIaMeHTe M IMOKPLIBAIOTCH ¢
pPa3MBIBOM BepXHeMeJIOBbIMH OTJIOMKEHHSIMH.

Hanee, cpaBHHBas paspe3 OTJIOXEHHIl HOBBIX JENpPEecCHH C paspe3oM
0CaJKOB paHee M3BECTHBbIX AeMNpeccHil, Mbl BHAHM, YTO CXeMma pa3spe3a Tex
U JPYIHX COBEpINEeHHO OAHHAKOBA, a HMEHHO — B OCHOBAHHH TOJIIH OCaj-
KOB 3aJleraloT rpy6006/JIOMOYHbIE KOHIJIOMEpaThl, OGLIYHO SIPKO H MecTpo
OKpalleHHble (TaK Ha3blBaeMblii MeCTPOLUBETHHIH KOMIJIEKC, XOPOIIO H3YYeH-
HBIH B OTJIOXEHHAX HHIKHEMe3030HCKUX JeNpeccHi BOCTOYHOrO CKJIOHA
Ypana), xapakTepH3yIOHIHecs] HESICHOH CJIOHCTOCTHIO, MOJHMHKTOBLIM COCTa-
BOM, IJIOXOH COPTHPOBKOH MaTepuana, mnpeo6nazaHueM rpyGo06I0OMOUHBIX
nopona. Bruime cjaeayer ToJla MNneCYaHO-FJIMHUCTBIX OCaJdKOB 00BIYHOTO AJs
IaHHBIX OTJOMEHHHl THHa C COAEP)KaHHEM HDOCJOEeB YIJHCTOrO BellecTBa,
c¢epoCHAEPHTOB, C PACTHTENbHBLIMH OCTaTKaMH H T. A. XapakTepHO mNpeos-
JagaHue GoJiee MeJKO3EPHHCTBIX NMOPOA (YacTbl aprHJUIHTHI), OOBLIYHO $ICHO-
CJIONCTHIX, IPEHMYLIECTBEHHO Cepoii, 3eJIeHOBAaTOH HJIH KENTOBAaTOM OKpacKH.

CaMblif xapakTep 3aJieraHHsl OCaiKOB B HeNaBHO OTKPHITHIX AENpPECCHAX
B BHJE MOJIOTHX MYJIbJ TaKKe CXONEH C 3ajeraHHeM HHKHEMe3030HCKHX OT-
‘oXkeHuii, HanpuMep, B DBorocjoBckoit aenpeccHH. OmHaKoO NOJHOE TOXJe-
CTBO 3JeCb He MMeeT MecTa, H6O, Kak H3BeCTHO, BO BCEX DPaHee OTKPBIThIX
MyJabJaX, B TOM 4HcJe M B BorocnoBckoH, GOKOBhIe IpaHHLBI MYJbX Orpa-
HHYeHB! C OXHOM HJM Laxe ¢ ABYX cTopoH Haapuramu. CJOBOM, Ha OCHOBa-
HHH TIPH3HAaKOB TOXIECTBAa TeOJOrHYeCKOTO CTPOEHHS HOBBIX NENpeccHil ¢
paHee HM3BeCTHHIMH MOXHO TPHHSITb [O AaHAJIOTHH BepXHETPHACOBHI BO3-
PacCT 0CaJAKOB, BHINOJHSAIOLMHX HOBHIE AENPEeCcCHHU.

B moeii paGote 1948 (1), B KoTopoit GLIIH PacCCMOTPEHB OCOGEHHOCTH
reoJIOTHUECKOTO CTPOEHHSI HHXKHEeMe3030#CKHX IenpeccHii BOCTOYHOrO CKJO-
Ha Ypana, GbIIO CKa3aHO, YTO 3TH OCOGEHHOCTH 3aBHCAT OT MOJIOXKEHHS B
TOH MJH HHOM TreoTeKTOHHUecKod 30He. Tak, JenpecCHH, paclojloXeHHble B
30He HHXXHeTarmJbCKOro CHHKJIHHODHS, HMEIOT B TJaHe YAJHHEHHO-OKpYr-
JIeHHbie OYepTaHHfA, BHITSHYTble B MEPHIHOHAJbHOM HampabjieHHH. Huxue-
Me3030MCKHe OTJIOXEeHHs], BBHINOJHSIOIIHEe NelpeccHIo, 06pasyloT pe3Ko acHM-
METPHYHYIO MYJbIY C TOJIOTHM 3anagHbIM H KPYTHIM BOCTOYHBIM KPBIUJIOM;
1O BOCTOYHOH OKpaHHe MYJIbAbl INPOXOXUT JIMHHSI HAaJABUra, MO KOTOPOMY
BEpPXHETPHACOBblE NMOPOAL! NMEPEKPHITH Majieo3oeM; BONH3H HaABHra HHXKHe-
Me3030HCKHE OTJOXKEHHS CMSATH B NOMOJHHTENbHbBE MEJKHe CKJaiKH.

Jpyrofi Tun zenpeccuif, CBOHCTBEHHBIX BOCTOUHON 30He Ypana, xapakre-
puayercsi GONBUIMMH TAyOHHaMH, NPEBHIUAIONIMMH KHJIOMETP H JOCTHralo-
muMHE 3.5 KM, pa3BHTHEM HallBUTOBLIX fIBJIEHHII IO OKpaHHaM IeNnpeccuil, a
HHOrJa H BHYTPH HNENpECCHH, KPYTHIMH KDHIIBSMH CKJIaloK H Ppa3BUTHEM
JOMOJIHATENBHBIX CKJIafAOK M HM3rHGOB LIApHHPOB CKAAaNOK B BePTHKalbHOH
IJI0CKOCTH, GOJIbIION yIJIOTHEHHOCTBIO mopof. HeckonbKo npu 3TOM MeHseT-
cfi M XapaKTep paspe3a B CTOpOHy OoJiee 4acToro 4epeloBaHUSl TIOPOA H
MEHblileli MOIHOCTH HX, UTO YKa3biBaeT Ha GoJlee yacThie KOJIEOAHHSA H H3-
MeHeHHs YCJOBHH OCAaJKOHAKOIJIeHHS,

24



PaccMaTpuBasi A€NpecCHH o6iaactu Typrafickoro npoJiuBa ¢ TOYKH 3pe-
4ust WX TIPHHAJIIEKHOCTH K TOMY HIM HHOMY M3 [BYX THNIOB, BblIS/EHHbIX
§a BOCTOYHOM CKJIOHE Ypana, HeTpyAHO yOeaMThCs, 4TO ?aHKOHprKaH H
KusKTHHCKAs AENpecCH NPHHALIERaT K THMY NenpeccHi Hnmx—xeorarnnb-
CKOro CHHKJHHOpHS, a Bypaykckasi — k THRY Henpecciit BocTouHoli 30HHI,
e B XapaKTePHOM, OJHAKO, BHIDAXEHHH NAHHOTO THMA.

Uro ke Kacaercs BHOBb OTKDBITHIX AenpeccHii okoso cr. Kyumypys, To
oHH, OGHapyXHBas GobLIOe CXOACTBO C NENPECCHSIMH 3OHBI HmKuHeTamnb-
CKOro CHHKJIHHOpHA, T. €. Borocioscko-BecenoBckoil Bonqaus:xou, B TO Xe
ppeMsl OTJIHYAIOTCA OT HHX OTCYTCTBHEM HAIBHIOBLIX SBJICHHA 1 aCHMMET-
pHH B MYJIbL00GPa3HOM 3aJeraHHH HHXKHEMe3030HCKHX 0CaJKoB. 3Has, 4TO
pHapylleHHs] B 3aJIEraHHH HIHEME3030HCKHX OTJIOXKEHHH BOCTOYHOTO CKJIOHA
Vpana u 06JacTH Typraifickoro npoJiiBa BBI3BaHHI  ApeBHEKHMMMEPHACKHMH
NBHKEHHSMH, Mbl MOXKEM CHeNiaTh BBIBOL O TOM, 4YTO B opnaCTn pacrpo-
CTpaHeHHsl HEJaBHO OTKDHITHIX HHXKHEME3030HCKHX JEeNPecCHil JpeBHeKHMMe-
pUiiCKHe JBH)XEHHs BbI3BAIH CPAaBHHTENbHO cnabeifi 3ddekr, u6o dopmrut
aaJleraHusi HHXXHEMEe3030HCKHX OTJIOKEHHA B 3THX JENMPECCHSIX 3HAUHTENBLHO
Gosiee MATKH, YeM BO BCEX OCTAJIbHBIX CJY4asiX. THoayuaercs, uTo B 06JacTH
Typraiickoro TMpoJHBa JPEBHEKHMMEDHHCKHE NBHXEHHS TPOSBHMJIACH 3HAUH-
TesibHO cnabee, yeM Ha ero okpauHax. IIpHuMHON MSATKOCTH TEKTOHHYECKHX
¢dopM, CO3AaHHBIX npeBHeKHMM?pHﬁCKHMI/I ABHIKEHHAMH B o6JacTu Typrag-
CKOro TIPOJIMBA, SIBJISIETCSI MHOH TEeOTEKTOHHYECKHi DeXHM, rOCNoACTBOBAB-
.upi B NaHHOH O6GJacTH, MO CPaBHEHHIO C PeXHMOM, HMeBLIHM MeCTO MO
okpaunaM Typraiickoro mpoJiuBa.

Takoe pas/iHYHe IeOTeKTOHHYECKHX YCJOBHH OOYCJIOBJEHO BCEH HCTOpHEH
pa3BUTHsT HHTEpecylolled Hac o6iacTd, a HMEHHO HEOJHOBDEMEHHHIM IIpe-
BpamienneM 0oGnacTH BOCTOUHOTO CKJIOHa Ypana M 3amagHod vactd LleHt-
panbHoro KasaxcTaHa M3 TeOCHHK/IHHAIM B niaThoOpMy M B CBSI3H C ITHM
nuddepeHiinanHell HEOAHOBPEMEHHO CO34aHHOM MiaTGoOpMbl Ha YYacCTKH, B
pasnuYHON CTeleHH KOHCOJHIHPOBAHHLIE.

Ilo O. I'. CanoxuukoBy (4), ¥Ypano-Cu6upckas reoCHHKJIHHAJAb Audde-
peHuHpOBajachk K Hauany CpelHero najieo3osi, H BXOAUBIIAA B €e COCTaB
3amaaHaA 4yactb KasaxcKofl ckJanuaToil CTpaHbl yTepsijia CBOHCTBA THMHY-
HOll TeOCHHKJMHANH, No psny ocobeHHocTel NpuGAM3HAAcCh K nNaaTdopMme,
uny, kak ykaswisaer . I'. Canoxnukos (4), 3anaauas yacte LlentpasbHoro
KasaxcraHa B pesynbTaTe KaJlelOHCKOTO OpOTeHe3a NpeBpaTHiach K Hadany
cpegHero nesoHa B noviymiatdopmy. K BocToky u 3amany ot sro#f obaa-
cTH — Ha ¥YpaJse u B Ilpu6Ganxanipe — B TeyeHHe NeBOHA, KapOOHA H 4aCTbiO
nepMH TPOJOJIKAJIH TOCNOACTBOBATh TEOCHHKJIHHAJbHLIE YCJIOBHS.

Fepuuncknii guacrpoduaM npeBpaTus BCIO YKa3aHHYIO objiacTb B MJjar-
(opMy, B KOTOpPOH OZHH YacCTH, TOJIbKO 4TO IpeTeplieBllHe TrepUHHCKHHE Opo-
reHes, HMenH OOJBUIYIO NMOABHXKHOCTD BO BpPeMsi [IPEeBHEKHMMEDHHCKHX TeK-
TOHHYECKHX [ABHXKEeHHMH, ueM Apyrue, paHee mnepeuleflide K NOYTH Miatdop-
MEHHOMY pexuMy. BecbMa BeposiTHO, 4TO HauGoJiee JKeCTKasi 4acTb IJIAT-
(opMH, ob6pasoBablielicsl Mocjie repHHHCKOro OporeHesa, H pacnojiaraercs
M0 MOKPOBOM Me30KaiHo308 B objaacti Typraiickoro mposuBa, Tam, Tae
HailleHbl HOBbie JEeNpPeccHH, a OT Hee B 06e CTOPOHBI, K OKpaHHaM IpPOJIHBA,
pacnonaraiporcsi 6ojlee NMOABHXKHEIE YacTH, OCOGEHHO TOABHXKHBIE B TeX
MeCTax, rie CyllecTBOBaiH HaHGoJjlee THNHYHbBIE TIEOCHHKJHHAJBHLIE YCJO-
BHSI — Ha BOCTOYHOM CKJIOHe Ypaja. 31ech HHXKHEeMe3030MCKHe OTJOKEHHS,
KaK yxe O0TMeYasioch "Bhillle, HMEIOT OGONBIIYI0 MOLIHOCTb, HHOH Xapakrep,
CNOXKHLIE YCJAOBHS 3aJjleraHus.

K BOCTOKY OT BHOBb OTKDHITHIX HNEMPECcCHil, T. €. Y BOCTOYHOH OKDaHHLI
Typraiickoro nposnsa, nomBuXHOCTL MAaTQOpPMBI TaKXKe BO3pACTaeT, Kak
3T0 MOXHO BHAeTb Ha nmpuMepe Bypayka, bafikonypa, Kusikre, Ho ganeko
He B TaKo# CTeneHH, Kak Ha BOCTOYHOM CKJIOHE YpaJja.

Tun ocagxoB mo MOMHOCTH, a TaKXKe HHTEHCHBHOCTH HapyIIEHHOCTH 3a-
JIEraHHSl MOPOJ, B NEPEYHCNEHHBIX NMYHKTaxX CHJIBHO OTJIHYAIOTCS OT JAaHHBIX
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oTOXKeHHH Ge3yC/IOBHO HMeeT BechbMa Gosblloe 3HAYeHHE, TaK KaK B 3HA-

enbHOH CTENEHH BJHSET Ha JKCMIOATAlUMIO MECTODOXIEHH, B YaCTHOCTH
i 260Tax OTKPBITHIM CNMOCOGOM, H BIIOJIHE €CTECTBEHHO NOSTOMY CTpeM-
ﬁel’fuf HaXOAHTh unnmaemesogoﬂcxne JeTIpecCHH ¢ HauMeHbIllell MOILHOCTBIO
OKpOBa Me30KaHO30A. . p

O6pasoBaHHe rayGOKHX [enpeccuii CBSi3aHO ¢ MpOorHOaHHEM HEKOTOPBIX

4aCTKOB 3€MHOMN KOpbI [0 TEKTOHHYECKHM JIHHHAM, OrpaHHYHBABIUHM CDaB-

HHTeJHHO Y3KHE MEXTODHbie HJIH TpPeAropHble BHaLHHbI. HanpaeneHue Tex-
TOHMUECKHX JIMHHH, OTPaHHYHBABIIMX NEMPECCHH, COBNAANO C o6IIHM NpO-
cTHpaHHeM CTPYKTYp.

OG6siacTH JAENpPECCHH H, CeI0BaTeNbHO, 06aacTH HAKOIUICHHs HHMHEMe-
3030HCKHX OCalKOB GbIIM HEBEJIMKH MO CPaBHEHHIO C OCTaJbHOH MJIOIALbIO,
Koropasi MPeACTaBJsina COOOH 061aCTb pa3MbiBa, BIIOJIHE ofecrneyHBaBIIYiO
06IOMOUHBIM MaTepHajoM 3amoivenue nenpeccuil. IlepeHoc Marepuana B
GoJIBIIMHCTBE CyuyaeB ObLT HEBENHK, OCOGEHHO B MEPBOE BpeMs IocCJe 3a-
foJHeHHsI JAeNpeccHii, a BIOCJEICTBHH, B’ CBSI3M C BbIDABHHBaHHEM penbeda
K KOHIYy TpHaca H Haualy topel H o0pasoBaHHeM GoJiee MPOTSMEHHBIX peu-
HBIX NOJHH, JaJibHOCTb Tepedoca Bospactana. Ilo H. I'. Kaccuny, na mpu-
mepe bafikoHypa H Kusiktel 370 HaGmomaercs IOCTAaTOYHO OTHETIHBO, a
uMenro B DaiikoHype, pacmojioxeHHOM GiHxke K ropam Yiy-ray, KOTOpHie
Gbiii 06aacTblio pa3MblBa H HCTOYHHKOM MaTepHalla, HHXXHeMe3030HCKHe
ocanku Gosee rpy6osepHHCTH, 4eM B KufIKTHI, yZajieHHOM oT Yjy-tay Ha
40 kM 6ojee, ueM BaiikoHyp. . .

XapakTepHasi 0COGEHHOCTb pa3pe3a HHKHEME3030HCKHX OT/IOXEHHH Kak
BOCTOUHOTO CKJOHA Ypana, Tak M o6jaactH Typralckoro npoJjiHBa, a HUMeH-
HO HaJIHYHe B OCHOBAHHH TOJIUIH Tpy6o06JOMOYHBIX NMOPOJ, HOcsAilel HauMe-
HOBaHHE IIE€CTPOLBETHOTO KOMILJIEKCA MJH JKe IeCYaHO-KOHIJIOMepaTOBOH
6e3yroJIbHOM TOJIIM WJH CBHTEI, CBHAETE/BCTBYET O PE3KOCTH MepBOHAYaNb-
HOro pejibeda, CYyIleCTBOBABIIEIrO K HayaJjy 3alOJIHEHHsl JeNpecCHH.

PeskocTb penbeda Gbia 06YC/OBJeHA TePUHHCKHM OpOreHe3oM, OCOGeH-
HO ero HaumGojiee MO3AHHUMH MPOSIBJICHHAMH, 3aKOHYHMBINHMHCA B HHIXKHEM
TpHace (ndansuckas ¢dasa), HO, BepOATHO, B H3BeCTHOH dYactd U Gojee
NO3MHUMM pafHaJbHLIMH JABHXKEHHAMH (BepXHHUil TpHAC?), CO3NABLIHMH
yepefoBaHHe TEKTOHHYECKHX MOJHH H HAropufi Memnay HHMH. DHepruysoe
BbipABHUBaHHE HOBOrO Pe3KOro peJibedpa CKa3ajoch Ha HaKoOIJIeHHH rpy6o-
06JIOMOYHBIX OCaJKOB B OCHOBAaHHH HHUIKHEME3030HCKOH TOJILIH.

BripaBHuBaHHe peskoro pesbeda NMPOU3OLIIO JOBOJBHO GHICTPO, M BepX-
HASl 44aCcTb HHXKHEMEe3030HCKOH TONIH CBOMM COCTaBOM H3 MeCYaHO-TJIHHHU-
CTHIX TIOPOJ, CPaBHHTEJNBHO MeJKO3ePHHCTHIX, OTJIATABUIHXCA B O03ePHBLIX
faccefiHax, B JNOJMHAX pPeK U B OGOJOTHUCTHIX HHM3MHAX, CBHAETENBCTBYET O
CPaBHHTEIBHO MSATKOM pebede.

Packosibl majieo3ofickoro ¢yHAaMeHTa, CYILECTBOBaBUIHE B TPHaCOBOE
BpeMsd, MeCcTaMH, MOBHAUMOMY, CJAVKHIH nyTtsiMu >ddysuit. Takoit HHXKHe-
MEe3030HCKHI BYJKAaHH3M H3y4yeH OYeHb MaJio, H CJ€Abl €ro BCTPeyaJHucCh
oyeHb pefiko. Tem Gosee mHTepecH:! coobmeHHbie H. I'. Bep nausbie, nomy-
YeHHblE JIPH HCCIEOBAHHH BHOBb OTKPBITBIX jeNpeccHil B UEHTPaJbHON
vyactH Typrafickoro mposnuga.

3necb Ha rayGHHe HECKOJbKHX NECSTKOB METPOB GbLIH BCTPEUEHbI OJIH-
BUHOBbIe 10JepuTHl (N0 ompenenentio B. M. Cepruesckoro) B BHIe npocios
MOLIHOCTBIO B 9.8 M, MOACTHJIaeMble TOHKOCJOHCTHIMH apruJIIMTAMH C MHO-
TOYHCJICHHBIMH DACTHTEJIbHBIMH OCTAaTKaMH, a TaKXe OCTaTKaMH 3CTEpHH,
OCTPaKoN H 4YeltyH pui6 2

Bospacr aprusnnnToB no octaTkaM 3CTepHil onpenesieH Kak FOPCKHIA, pe-
[OJIOXHTEJIbHO BepXHEIOPCKHH, Ha OCHOBaHHH 3aknioueHHuss E. M. JlioTkeBuua,

2 Hake apraniuros, Ha ray6aie 104.9 M, Berpeuek 6azanbT C HHTEPECEPTANBHON
CToVKTYpolt. o ray6unet 109.0 M 6asajabT NpeBpallaeTcs B IHHY H H@Ke 0O TAyOHHBI
1154 ™M noutu me 33TPOMYT BHIBETPHBAHHEM.
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OTHECLIEro HeKOTOpble OCTaTKu 3CTepuil K rpynne Estheria murchisoni Jones !
U BBIICJIMBIICTO €LIE 1Ba HOBbIX BHAA, o0JiaflaloUIuX CeT4aToil CTPYKTYpOil, !
CBOHUCTBEHHOH IOPCKHUM cpopMaM.

CropoBO-TIBIIBLEBOM aHaJU3, KOTOPOMY GblIH l'lOIlBepl"H}’TbI apTHJJINTHL, .
NOKa3aJ HajiHyHe B ONHOM o6pa3ue neibliel Ginkgoaclae, Ginkgo, Osmun-
da, Matonia.

Onpegenenre BO3pacTa Me3030MCKHX OTJIOXKEHHH, CIAEJaHHOE Ha OCHO-
BaHHH BhLILIENPHUBEACHHBIX NaHHLIX, HE MOXET, KOHEYHO, CUHTAThCS TBEPAO
YCTaHOBJIEHHBHIM H 6eccnopHeiM. ITo 3TOMY omnpeaesieHHIO BBIXOIAHT, YTO Me-
3030HCKHE OTJIOK€HHSI BO BHOBb OTKPBITBIX HENpecCcHsux ueHTpa.anou 4acTH
Typraiickoro nposHBa SIBAAIOTCA He aHAJOTHYHBLIMM HHXKHEME3030HCKHM OT-
JdoxeHuam Yenabuncka, Bypayka H ApPYrHX paHee YNOMHHABIUHXCA paii-
OHOB, a 6oJjiee MOJIOABIMH, MOXeT OBITb, BEPXHEMe3030HCKHMH (BepXHelop-
CKHMH) .

C TakuMH onpefejieHHSIMH HeJb3§l COIJIacUThCS, OO, KaK GbuIo MOKasa-
HO Bbillle, TIO BCeM TeoJOTHYeCKUM MHaHHBIM (BO3pacT H XapakTep JoXKa,
BO3pacCT MNOKphIBaloIUeH ToMIH Me30KallHO30s, THN paspesa, XapaKTepHhle
HNOpOAbl, YCNOBHSl 3ajieraHWsi H T. JA.) BCe 3TH TIPU3HAKH TO3BOJISIOT
CYHTATh OTJIOXKEHHS HOBBIX JENpeccHii IleHTpaJibHOl yacTH Typrafickoro mpo-
JIHBa HHXKHEMe3030HCKHMH, HWJH, KaK NPHHATO CYHTAaTh B [MOCJeHee Bpe-
M$l,— BePXHETPHACOBLIMH, T. €. OTHOCHTB HX K TOMY Xe BO3pacry, 4To H
ueJIIGHHCKHE K JpPYrHe HM aHaJIOTHYHble OTJIOMEeHHS.

Hannune nokpoBoB 3¢ ¢dy3HBHBIX NMOpoA cpean HUKHEME3O030HCKHX OTJIO-
JKeHHH, eCJH OHH HeHCTBHTEJBHO HMeEIOTCA B Gojiee MM MeHee IIHPOKOM
pacnpocTpaHeHHH, JOJKHO, KaK 3To npasBujbHo oTMeueno H. I'. Bep, yun-
TEIBATbCS NMPH pa3BelKaX HHXKHENaJeo30HCKHX NenpeccHii.

Jeno B TOM, YTO CKBaXKHHBI, NepeceKalolliue HHKHEMe3030HCKHEe OTJO-
JKeHHs, JOXOAST A0 Iajie030HCKOro JioXKa, B COCTaBe KOTOPOro majeo3oii-
ckue 3¢¢y3uBEl BeCbMa paCNpOCTpaHeHbl, a MecTamMH npeobJafalor.

He 3Has, 4To B pa3spese HHXHeMe3030HCKHX OTJIOXKEHHH HaXOAATCA
3¢ ¢Qy3uBE, BCTPeTHB HX B CKBaXKHHe, MOXHO MOAYMarth, YTO CKBaXKHHa
yXe JAollja A0 MaJjie030iCKOro Joxa, H IpeKpaTuTb OypeHHe, a, TaKHM
0o6pa3oM, OCTABHTb HEHCCIEJOBAHHOH 4YacTb HHXXHEMe3030HCKONH TOJIIH.

Hapo ymeThb oTnHuath TakHe HHUKHeMe3030Mckue 3¢¢y3HBHbIE NOPOALI
OT NaJie030HCKHX, IJIS1 TOro YTO6hI H36eXaTh NMOJOOHBIX OLIHGOK.

4. OTKpBITHE HOBLIX JeNnpeccHi HIMKHeMe3030HCKHX YIJIEeHOCHHIX OTJIOXKe-
HHiT B ueHTpaabHoil yactu TypraiicKoro npoJiuBa 3HAYHTENbHO INOBBIIIAET
3HauUeHHE HHJKHEMEe3030HCKHX yrjed B aeje obecriedeHHs] 3HePreTHYECKHM
TOMAHBOM 3amafHbiX uvacrtelt Kasaxcrana u VYpaja, Kotopwie SABJAIOTCA
KPYNHBIMH TOTpPeGHTeNsIME HCKONaeMbix yrijeii. Kpome toro, mojiokeHue or-
KPHITHIX JenpeccHil y JIHHHH XKeJie3HOl IoporH, MectaMu HeGoJbllasg Moul-
HOCTH Me30KafHO30HCKOro MOKpOBa, HAONMYycKaloillero, xoTa O6bl 4YacTHUHO,
pa3paboTKy MECTOPOXKIEHHH OTKPLITBIM CIIOCOGOM, M OpPYrHe MOJIOXKHTEIb-
Hble OCOGEHHOCTU MeCTOPOXKIEHHH,— BCe 3TO B 3HAYHTENbHOH CTENmeHH Io-
BHIlIAaeT HX NpaKTHYeCKoe 3HauyeHHe. EcTecTBeHHO N0O3TOMY CTpeMJieHHe
HaliTH elle HOBHE HENPecCHH M0 BO3MOXKHOCTH Ha HeGOMBLUION riayGuHe H
OpH MaJiol MOIIHOCTH Me30KaiHHO30HCKOro MOKpOBa.

Cambliii ¢akT HelaBHEro OTKpPHITHS HOBHIX IemnpeccHii HMeeT rpoMajHoe
3HAuYéHHe /I OUEHKH BO3MOXKHBIX TNEpPCMEeKTHB HHMXHEME3030HCKHX YroJjb-
HBIX MecTopoxkjaeumii. B camoM nene, Ha OCHOBaHMH HALIMX 3HaHHH 1O
HHJKHEMEe3030/iCKHM MeCTOPOXKIEHUSIM 3anafHoil oKpauHbl Typrafickoro mpo-
JauBa, Hanpumep UensiGHHCKOTO, H 10 BOCTOYHOH — MecTOpOXAeHUss Bypayk,
Baiikonyp, KufKTH,— HEOTHOKPAaTHO RAaBaJIHChb DEKOMEHJAlLHM IO TIOHCKaM
HOBLIX MECTOPOXJEHHH NOJ MOKPOBOM Me30KaHHO030sl.

OnHaKO OT M3BECTHHIX YK€ MEeCTOHaXOXKAEeHHH HCCleJoBaTeNH He pella-
JHCh NAJIeKO OTXOAHTh, TIpeAnoJaras, YTo MOIIHOCTH Me30KaHHO030d B LEHT-
panbHoit yacTH Typraickoro nmpojHBa OKaXKyTCSl CJAHMIIKOM BeJIHKH.

TTocteneHHo pa3BepTHIBAIOLIMECs IIOHCKOBLIE H paspBeloYHble paGoTH B
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IOxHaa yacte YayraBcKoro aHTHKJIHHODHSA, BbiaeseHnas [II. I'. Canox-
HHUKOBBIM O HauMeHoBaHHeM Kapcaknafckoll aHTHKJMHAJH, NMPOTITHBaETCA
B MepHIHOHAJLHOM HampapjleRMH Ha paccrosisud 250 km. OHa npen-
€TaBJdeT COGOH CJOXKHOe AaHTHKJIMHAJNBHOE COOPYXKEeHHe, B COCTAB KOTOPOTO
BXOAAT HECKOJbKO AHTHKJIHHAJBHBIX H CHHKJHHAJBHBIX CKl1ajgok. Tak, Ha
wHpore Kapcaknasi, 3anajHee OCHOBHOH aHTHKJHHAJBHOH CKJaJKH, pa3BH-
Thl ellle ABe: OfHa Yy caMoro balikoHypa, a papyras BOCTOYHee — MEeXAY
Baiikonypom . u KapcaknmaeMm. dtu Gojiee MejKue CKJaAKH, CJIOXKEHHBIE MO-
poAaMH NaJieo30s, OTHOCSTCA yXke K 3anajHOMY Kpblly YJyTaBCKOIO aHTH-
KJIHHODHSI HJIH JKe BXOISIT B COCTAaB CHHKJHHAJIBHOIO COOPYXKEHHS, NMPOTATH-
BaloLerocs 3anajHee YJAyTaBcKOrO aHTHKIHHOpHA. Hannuue Ha onHoR
LIHpoTe JBYX gnenpeccuil — BafikoHypckoii u KHAKTHHCKON — CBHIETENb-
CTBYET O CJIOXKHOCTH CTPYKTYPHI H B TO 2Ke BpeMs O BO3MOKHOCTH HaXox[e-
1Sl HOBBIX HeNpeccHii 3anmajHee YJYTaBCKOrO aHTHKJMHOPHS Ha NpojoJKe-
HHH nojiochl BaiikoHyp — KusiKTE, Ha 4TO B CBOe BpeMsi YKa3biBaJl 3HAaTOK
reonorun Kasaxcrana H. I'. Kaccun (2).

U3 npuBeleHHBIX RAJE€KO He HCYEPNBIBAIOWIMX NAHHBIX Bce Ke BHIHO,
4TO MO BOCTOUYHOH oXKpanHe Typralckoro mposiuBa AeNpecCHH ¢ HHIKHeMe30-
30HCKHMH YIJIeHQCHBIMH OTJIOXKEHHSMH PacnojaraioTcs 1Mo OCHOBHBIM TEKTO-
HHYECKHM HamnpaBlieHHsIM, omnpefe/ifeMblM KPYNHLIMH CKJIagyaThiMH COOpY-
JKEHHSIMH, H NPHYPOYEHHl K CHHKJHMHAJBHBIM CTpYKTypaM. He6oubiioe KoJH-
9eCTBO JAaHHLIX He JaeT BO3MOXKHOCTH YTBEpIKIAAaTh, KaK 3TO MOXKHO OBLIO
cienath JJiA BOCTOYHOrO CKJOHa YpaJja, YTO HeNpecCHH COBMNajaloT HMEHHO
C OCEBOH YacThi0 CHHKJIHHAJILHBIX COOPYXKeHHH, HO JAONMYCTHTE TaKoe IOJIO-
JKeHHe, MO aHAJO™HH C YpaJjioM, MHe Kaxercs, MoxHo. Bcnomunas, kak
OblJIO OTMEuYeHO BbIlle, YTO OCAAKH, 3aNOJIHAIOLINE HHXKHeMe3030HCKHe
JenpeccHH, NPeACTaBJASIOT cOOOH OTJIOXKEHHSI MEXTOpDHbIX H IIPeAropHLIX
BIIaJVH, Mbl MOXeM 3aKJIOUHTh, UTO HHIXKHeMe3030MHCKuii peabed oTpaxal
B OCHOBHOM TFeOJIOTHUeCKOe CTpPOeHHe INaJjie030HCKOro Jioxa, T. €. aHTHKIH-
HaJbHBIE COOPYXKeHHst ObiIH oOJacTIMH CHOCAa, a CHHKJIHHAJbHBIE — 06Ja-
cTAMH HakomjeHusd., (Ocanku CUHKJIHHAJBHHIX oOJjactell 310 no GoJibieit
YaCcTH OCAJKH O3epHBIX GacCefiHOB WM pPeuHbIX NOJHH, T. €. TaKHe, KOTOphle
0 CaMHM YCJOBHSIM 0GpasoBaHHS HMEIOT CPaBHHTEJBHO OFpaHHYeHHOE
nJoulajHoe pacnpocTpaHeHHe, HO MOTYT, B Clyuae peyHbIX [OJHH, HMETb
3HaYHTeNbHOe MpPOTSXKEeHHe NpPH OTPAHHYEHHOH MIHpOTE.

Ilpn pellleHHH BoIpoca O HanpaBleHHH NMOHCKOBHIX PalGoT AJsl Haxoxie-
HHSI HOBBIX JeNpecCHil INepBOCTeNeHHOEe 3HAaueHHe HMeeT 3HaHHE PacMoJIOKe-
HHS CHHKJIHHAJbHBIX CTPYKTYp, XOTs1 Gbl B BHIE HanpaBJieHHH HX oceil.

O6 ofumeM HanpaBJIeHHH CKJaA3aThiX CTPYKTYD MaJIe030HCKOro JIoXa
Typraiickoro NHpoJHBa MOXHO COCTABHTb NPEICTaBJeHHe Ha OCHOBAHHH
CTpOEHHsSI OKpaHHBI JIOXKA, T. €. BOCTOYHOrO CKJOHa ¥Ypaja Ha 3amaje u
Henrpanpnoro KasaxctaHa Ha BOCTOKe.

¥Ypaabckas okpaunHa Typraickoro npojHBa HMeeT MepPHUAHOHAJbHO BHI-
TAHYTHIE CKJagdaTbie CTPYKTYPBI, KOTOpPhie NPHMEPHO K ceBepy OT mapan-
Jgean 520 ceB. LIHPOTHI CJIeTKa OTKJIOHAIOTCSI Ha CeBEPO-CeBEPO-BOCTOK, YTO
CBSI3aHO € oOIIMM H3THOOM Beeil YpaJsbCKoii CKJIafyaToil CTPYKTYPH B CBSI3H
¢ koHbHurypauueii Y¢dumckoro naato. Becbma mnpumeyartesbHO, 4TO Ipephl-
BHCTasl LENb MOJOC HHXKHEMEe3030iCKHX OTJIOXKEeHHH BOCTOYHOH CHHKJIHHAJIb-
HOH 30HH, HayHHas oT Uensi6MHCKON NoJoCH Ha Iore H KoH4Yasa Bynanam-
EJKHHCKOH moJIOCO Ha ceBepe, ofpa3yeT COBepileHHO OTYeTJIHBHIH H3rHO,
B TOYHOCTH NOBTOPSIOIIMH H3rHG Bcell Ypanbckoift cTpyKrypol. Ha BocTOu-
HoO#l okpanHe Typrafickoro npoJHBa HpOCTHpaHHe CKJIAaJ4aTHIX CTPYKTYp
HECKOJIbKO MeHee oONpejejieHHOe, UeM Ha 3amajgHoll YpasbCKOM OKpaHHe.

31ech He HaGAOAETCST CTOJb PE3KO BhIpaXKeHHOM, Kak Ha Ypale, JHHeH-
HOCTH CKJIaJOK. B TO BpeMsi KaK Ha ¥YpaJjie OCHOBHBIE CKJafuaThle CTPYKTY-
pbl JIerko MpPOCJEKHBAIOTCS BIOJNb BCero oO6HaKeHHOro Ypaja, Ha BOCTOY-
HOM OKpaHHe JIHHEHHOCTb BBIPAXKeHAa He TaK OTUETJIMBO.

Kak yxe oTMeuyajioch, Ha Iore YJayTaBCKHH aHTHKIHHOPHE NPOCJEKH-
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s npuMepHO Ha 350 kM. Jlasee OoH MOTpy¥KaeTcs NOA BepxXHenaseo3oi-
BAETC noxxeHus TeHH3CKOM BNAJMHbI, HMeIOUEH WHPOTHOE TNPOCTHPAHHE.
CKUE O;a;l BepXHENaJIe030HCKHE OTJIOXEeHHs TeHnsckoli BHafHHBL JajieKo
Ha naaoxonm, ¥ 6ypoBble CKBAaXKHHBI, 3aJlOXeHHble G6JM3 TIpaHHUBl CIUIOWI-
He o acnpocTpaHeHHs. Me30KaliHO30s1, BCTPETHIIH KPHCTAJIHYECKHe H MeTa-
Horocpgqecxue nopoabl YIYTaBCKOrO aHTHKJHHOPHs. BecbMa BaxHO oTMe-
r:rlljﬂoe JI. T. CanoXHHKOBBIM HarnpaBjieHHe CKJIaloK, B KOTOPLIE CJIOXKEH
BepXHHil najieo3oit TeHHSCKOH BMIANWHEI, 3 HMEHHO TO, YTO CKJIAIKH 3amaj-
Hofi okpanHbl TEHUSCKOM BNIAJMHEL HMEIOT MEDUIHMOHANbHOE NPOCTHPaHHe,
1. e. CJelylOT OCHOBHOMY HanpaBJICHHIO YIyTaBCKOTO aHTHKJMHODHS.

K cesepy or TeHH3CKoil BNaJMHbl PacrioJlaraeTCsi no BOCTOUHOM OKpanHe
Typraiickoro npoJHBa KoKyeTaBCKHil aHTHKJIHHOPHI, OKaliMJIeHHHI ¢ 3ana-
na HMmnaMcKo# 30HOH.

[IpocTHpaHHe STHX CTPYKTYp He Beslle MEpHAHOHAJNBHOE, HO 6a13K0e

.
. Hg/][we};unnonanbﬂoe NpOCTHPaHHe COXPAHAETCS JHUIb 10 IUHPOTH ypOuHILA
Jlxkap-Kau-Arau, K CeBepy e OT Hero, s npeienax HuminpMmckoli  30HHI,
TIpocTHpaHHe OTKJIOHSETCA K CEeBEpO-BOCTOKY, COBMAjas NPHMEPHO C BOCTOY-
HOii TpaHHUEH CIJIOINHOrO DACNpOCTPAHEHHs ME30KaHHO301 H OCTaBafCh
OYTH TOUHO NapajieJbHbIM MPOCTHPAHHIO CKJAAJOK Ypana.

J1u ndHHBIE AT HAM OCHOBaHHMe npejnojaratb, uto B o6sactd Typ-
rafickoro TIpoOJHBa, 3aKPHITOH NMOKPOBOM ME30KaHHO30sl, MPOCTHPAHHE OCHOB-
HBIX CKJaoyaThiX CTPYKTYp OyaeT OpPHEeHTHPOBAHO MNOYTH MEPHAMOHANBLHO,
aHaJOTMYHO MPOCTHPAHHMIO CKJIAAYaThlX CTPYKTYP BOCTOUHOH M 3anafHo#t
OKpaHH TMPOJHBA, T. €. B 3TOM OTHOLIEHHH CKJaldyaTbie CTPYKTYPh! SBJSIOTCHA
JAuHeHHbIMH, BHITHYTHIMH Ha GOJbLIHe PacCTOSHHS, KaK H CTPYKTYphl ¥Ypa-
Ja, H He HO0J06HbI CTPYKTypaM GoJjiee BOCTOYHBIX yacreit KasaxcraHa, otrJH-
yalolUMC pPasHOOGpasHeM NPOCTHPaHWA M €200 BHIPAXKEHHOH JIHHEH-
HOCTbBIO.

dta 0COGEHHOCTb IeOJIOTHYECKOTO CTPOeHHs naJjeosolickoro Jjoxa Typ-
rafickoro NpoJiiBa CHJIBHO OGJerdaer NMOKMCKH NENpecCHi, CBS3aHHBIX C oce-
BBIMH 4acTSMH KDYMHLEIX CHHK/JIHHAJbHBIX COOPYKEHHH, TaK KaK faeT OCHO-
BaHHe MCKaTb HOBHIE IEMPECCHH K IOTY H CEBePy OT y)Ke DaHee H3BeCTHhIX
H HeIaBHO OTKPBITBHIX. ‘

EcrecTBeHHO BO3HHMKaeT BONPOC, TAe K€ HCKATb CHHKJHMHAJbHbIE CTPYK-
TYpbl, ¢ KOTOPbIMH CBSI3aHbl JENPECCHH C YIJIEHOCHBIMH OTJIOMEHHSIMH, NpPH
YCJOBHH, UTO BCE€ 3aKPHITO CIJIOIUHBIM, JOBOJbHO MOIIHBIM NMOKPOBOM ME30-
KaiiHO3051? 3HaueHHe MOJIOXKEHHUS B IIPOCTPAHCTBE OCEBbIX YacTedl CHHKJIH-
HaJbHbIX COODYJKEHHH 3HAUHTEJBHO 00JIeTYHi0 Gbl MOMCKH AENpecCHH H BO
MHOTO pa3 yMeHbIIHJO Obl 00beM HeOGXOAHMBIX NMOHCKOBHIX paGor.

Ina cocrasjieHHs TEKTOHHYECKOH cXeMbl MOryT OHITH HCMOJB30OBaHH! Clle-
ayloliue MaTepuasbl: 1) CBeAeHHSI O reoJIOTHYECKOM CTPOeHHH OKpauH Typ-
rafickoro mposiuBa, 2) J[AaHHEIE O TIOJOXKEHHH BCeX JenpeccHii Kak ¢
NPOMBIILJIEHHON, TaK H C HENPOMBIIIJIEHHOH YIJIEHOCHOCTBIO, 3) HAaHHBHIE O
CTPOEHHH TaJie030iCKOro JI0XKa, mojyueHHble GypeHueM, 4) AaHHbIE reodH-
3HYeCKHX HccleqoBaHuil, 5) xapakrep pejbeda.

Tlepesie TpH myHKTa He TpPeOYIOT NOSICHEHHIl; Y4TO JKe KacaeTcsl IBYX MO-
ClleIHHX, TO OTHOCHTeJbHO HUX CJIeAyeT OTMETHTb CJeaylollee.

Onbit cocraBieHuss reodH3HuecKux Kapt no Ypaay (. 1:1.000.000)
CBHIETEJbCTBYET, YTO BO MHOTHX CJyyasfx reodH3HyecKHe NOKasaTelH —
MarHHTOMeTpPHYeCKHe H TpaBHMeTPHUECKHe — NOBOJIBHO TOYHO OMNpeAeNsioT
Ha KapTe MOJIOXKEeHHe AHTHKJMHAJBLHBIX M CHHKJIHMHAJBHBIX coopyxeHHi. ITo-
AoGHOTO poja KapTy Hafo cocTaBuTh M Mas Typraiickoro mpojuBa H, ONH-
pasick Ha BCe AaHHBIC, NMBITATBCA COCTABHTb TEKTOHHYECKYIO CXeMYy, MpoBe-
psisi_ee reopusnyeckuMH (ceficMMKa) M GYpoBHIMH paGoTaMH.

Kacasicb xapakrtepa penbeda Ha OCHOBE ONBITA M3YYEHHS, MOXKHO CHH-
TaTh, 4TO MOJIOXEHHE HUXKHEME3030UCKUX AeNpPecchil CKa3biBaeTcsi B peybede
NIOHHXKEHHEM €ro, a HMEeHHO C MOJIOCAMH HHXKHeMe3030HCKHX OTJIOXKeHHH
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U3BECTHA AKATEMHH HAYK CCCP

CEPHA TEOJXOTHUYECKAS
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R. € BEJIAHKHH »« B. 1. NETPOB

NETPOrPA®HYECKHHA COCTAB )
H NMPOHCXO)KAEHHE ACKAHCKHUX TJHH

MOHTMOPHJIOHHTOBbIE TJAHHH N3 OKpecTHOCTell cen. Ackana B Ipysun
TPAaKTYIOTCSi ABTOPAME’ KaK HPOAYKT HOBEPXHOCTHOTO BHIBETPUBAHHA IDIleHO-
pux TyhoB, GCIATHIX LIeROYAMH H GAMSKHX K nerporpagHyeckoMy THOY aH-
y1eanTo-TpaxuTos. JIOKashiBaeTcs, uTO BWBETPHBAHHE STO IIPOH(XOUMJIO OIHO-
ppeMenHo ¢ o0pasoBaHHeM NPHOATYMCKHX KpacCHO3EMOB H, BEPOSITHEE BCEro,
f (UHOleHe, KOraa BCA 3TAa MECTHOCTb MDEACTABAANA eNUHBIfl menened.

B pesyJibTaTe BHEIBETPDHBAHHA 3a4 CYeT TYd)OB” 06D@3V€TCH B HOXd{bIX Ya-
CTAX 30HEl BHIBETPHBAHHA acCKaHrejgb — IEJIOYHOH MOHTMODH/UIOHHT, FEPEXo-
syl B 6oJee BEPXHHX H CHJIbHEe BHBETPENHX Y4aCTKaX B acKaHTJIHHY —
I1eNIOUHO3EMENIbHBIL  MOYTMODHANOENT. Bojee BepxHde TrOPH3OHTH BBIBETPH-
BaHWA 3THX XK€ MNOpPOoA aBTOPH EBHAAT B CYIIECTBEHHO KaO.THHOBLIX KOGVJ'[E’I"
CKHX 1JIHHAX. Oﬁmaa CX€Ma BHIBETPHBaHHUA MECTHOTO- «aHAE3HTO-TPAXHTOBOI'O»
Tyda, TakuM 06Gpa3oM, CAEAVIOU(AS: MAaTEePHHCKAR MOPOAa — ACKAHIeNh —-
acKaHrjnua — KOﬁVJ'leTCKail FANHA — KAOJIHH.

BnepBoie AckaHCKOe MeCTOpOXKJeHHe GeHTOHHTOBBHIX IJIHH YNOMHUHAETCs
B Jurepatype eme B 1916 r. (17). Oxnako GoJsee merajbHOE €ro H3yueHHe
OTHOCHTCS JIMIIb K COBETCKOMY BpPEMEHH. YCJIOBHS 3aJieTaHHs [VIHH H3yda-
aucb A. A. Teamupennnse, M. JI. Poksa (9), C. C. ®unarosuimM (16). Mu-
HEpaJIOTHs! TJIHH KPaTKO ocBelleHa B ynoMmsHyToit ctatbe M. JI. Poksni, a
TakxKe B cBogHOH paGore A. A. TBasupenunse u C. C. ®unarosa.

Hapsiny ¢ «ryM6puHOM» — GEHTOHHTOBOM IJIMHO! H3 OKpEecTHOCTeH Cedt.
['ym6pu — rauHbpl ACKaHbl HIHDOKO HCHOJB3YIOTCS B Haulell HcCeNOBaTelb-
CKOH TpaKTHKe KaK CTaHZApT GEeHTOHHTOBHIX IJIMH; €CTeCTBEHHO, TaKHM
06pa3oM, YTO OHH H3y4eHHl, MOXKaJyH, Jyuile, YeM GOJBLUIHHCTBO OCTaJIbHBIX
HAIlHX [JIHH 3TOrO POAa. '

IlepBoe Haie JHYHOE 3HAKOMCTBO ¢ AckaHoft oTHocuTcs XK 1932 r., Korza
HaMH GBI OCMOTpPEHH B pPAf€ TOUEK TMOBEPXHOCTHLIC BHIXOAK IJIHHBI U
6bl1a M3yueHa ee MHHepaJsiorHyeckasi npupoga (1). BropuuHo MBI moceTHJH
Ackany yxe B 1947 r. Torma, Gaaromaps moGesnoctH E. 3. Llynanse, Mbi
HOJIyYHJH BO3MOXKHOCTh O3HAKOMHTLCA HA MecCTe C BbiJeJIeHHLIMH MM THIIHY-
HbIMH Da3HOBHIHOCTSIMH IJIHH H OTOODAaTh AJI HCCJAEJOBAHHS HEKOTODhLIE HX
ofpa3un. PesyjbraThl npeaBapHTEJNBHBIX MCCJielIOBaHHA 3THX OGpasiloB,
BMECTE C HEKOTOPHIMH COOGpaiKeHHAMH O TIeHe3uce MeCTOPOXKAeHHs, ObLIH
cBoeBpeMeHHO odopMieHH HaMu B HeGoabluoit ctathe (3). Beaen sa Ttem
HCCJIEJOBaHNsI HAIH GbUIH NMPOJOJIKEHH, H 3TO MO3BOJIMJIO HaM B HacTof-
leil NyGJHKALHH HECKOJBKO GJIHXKE MOAOATH K NMPHPOAE AKCAHCKHX IJIHH M
Gonee yBepeHHO HacTaMBaTh HA HAUIMX NPEACTABJEHHSIX O TIeHe3Hce HX
MECTOPOKIeHHH.

Teosorua MecTOPOKACHHS

Teonornyeckoe crpoenre O3ypreTcKolt KOTJIOBHHBI, K BOCTOYHOH OKOHEY-
HOCTH KOTOPO# fpHypoyeHO ACKAHCKOE MECTOPOXKAEHHE, A0 CHX NOp He H3y-
Y€HO ¢ mocraToyHOR MONHOTOH. B 0COGEHHOCTH MaJjo CBEIEHHHA HMEeTcs Mo
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cTparurpadHH MOJIOJABIX BePXHETPETHUHLIX OTJIOMEHHH, CJaralomux UeH-
TpajibHyl0 4acTh KorjoBHHB; paGorhl K. C. MacjoBa mno ceBepHOH ee
okpaune — I'ypuiickomy xpe6Ty (2) u HeGosbinasi crathsd A. I. D6ep3u-
Ha (13) o HaxoxpeHHH BONH3M r. Maxapanse (6mBui. O3yprersl) KHMMe-
PHHCKHX OTJIOXKEHHil — BOT, B CYIIHOCTH, BCA JHTepaTypa N0 3TOMY INpel-
Mery.

T'opHubie xpe6GThl, OKafiMJISAIOLHE KOTJOBHHY, CJIOXEHHI BYJKaHOT¢HHHIMH
ob6pazoBanusmMu. Ha 1ore, B Amxkapo-IMepernHckoM xpe6GTe, OHH npea-
CTaBJjleHbl NMOPGHPUTOBOH TOJIIEH CpelHero 3o0lleHa, H3-Moj KOTOPOii. mpo-
CTYIIAIOT MeCTaMH NeCYaHo-IJIHHHCThIE HJIH TY(OIeHHBIE OTJOXKEeHHs Ialjeo-
1leHa — HUuXHero JoueHa. Ha ckionax xpe6ta, obpamieHHBIX K O3ypreTckol
KOTJIOBHHE, CpeJHE30leHOBble MJarMoKaa3oBble MOPGHHPHTHI CMEHSIOTCA IO-
CTeNeHHO BEpPXHE30LEHOBOH «aBIHTOBOH ToJllilefi»: JIaBOBLIMH IIOTOKaMH H
CKOTUJIEHHAIMH Ty(oB, cBoeoGpa3HuiX 06a3ajiBTOHAHBIX MOPOJ, ONHCAHHBIX B
cBoe Bpemsa B. Il. BeaukoBeiMm (1935 r.) mox Ha3BaHHeM KajaH6a3aJjbTOB.
IMonunneHHoe noviOXKeHHe B 3TOH JKe ToJIle 3aHMMaloT eule Goviee Gora-
Thle KaJHeM NOPOJB!, BIVIOTH AQ HACTOSLIMX JEHUHTOBBIX TedpHTOB. Xapak-
TEPHYIO OCOOEHHOCTb TeX H APYLHX MOPOJ COCTABJSIOT NOpPHPOBHIE BKpal-
JICHHHKH aBTrHTa, OTKYJA M caMoe Ha3BaHHE CBHTHL

B ocnoBe HeBHICOKOro ceBepHoro I'ypHiickoro xpe6Ta MBI HMeeM Ty XKe
«aBrUTOBYIO TOJILY», MOPOAbI KOTOPOH OGHAXKAIOTCS Ha CaMBIX BBICOKHX
Toukax xpe6ra — B DBarse6u-Uunnatckom, CameGo-HakyOapckoM W apyrux
MAacCHBaXx.

B npepmenax camoil KOTJOBHHH, B NnepHepHUecKHX ee vyacTdAx, nopdupu-
TOBhle TOJIUM CMeHsloTcsl GoJjiee MOJIONBIMH, CYLIECTBEHHO OCAJOYHBIMH
06pa3oBaHHAMH, YaCTHYHO, KOHEYHO, TaKKe BYJKAHOTEHHHIMH, HO JIaBO-
Bble NMOTOKH H MOIIHbIE CJIOM Ty(PoOpeKYHH B HHX IIOYTH COBEpLIEHHO OTCYT-
CTBYIOT. ' _

OnHUM M3 HHXKHHX 0O6pPa30BaHUH YKa3aHHOTO THIIA, €llle NepecJaHBalo-
mumca ¢ TydoOpeKuHaMH, fIBJSETCS CJIOH CBOeoOpa3HOro MNemJjioBoro Tyda
TPAaXHTOBOTO HJHi aHAE3HTO-TPAXUTOBOTO COCTaBa. XapaKTepHol KPYIHEIE, IO
I nam 2 MM B nomepeuyHHke, GHOTHTOBBIE BKPAIJIEHUs B HEM, 10YeMY STOT
npocnoii M 6bi1 HasBaH K. C. Mac/noBbIM TOpPH30OHTOM OGHOTHTOBHIX TY(oOB
HJIH GHOTHTOBBIM TOPH30HTOM.

Brixosbl 3TOr0 ropH3oHTa HAOJIONAIOTCS MO BCEH OXKHOH OKOHEUHOCTH
KOTJIOBHHEI: B OKpecTHOCTsiX cejieHnit Baxkwc-Ixsapu, ITamnanern, Jlerea,
a Takxe K ceBepy or cea. Aun, HanxsarteBu u y cen. KoGynern. Ilo cesep-
HOU rpaHune KOTJIOBHHBL! 3TOT 2Ke IIPOCJIOi KOHCTATHPOBAH ObLI B Psifie MeCT
K. C. MacnoBbim.

BoJsiee moJionble cIOE BCTPeYaloTcs B LEHTPAJBHBIX 4acTAX KOTJIOBHHHI,
BILIOTb JO NJHOLEHOBBIX — KMMMEpPHHCKHX TJIHH, BEIXOAALIUX BOJH3W CaMOro
r. Maxapaase (ceBepHBIfi CKNIOH AHaceyJbCKOro XOJMa).

OpHuM H3 nocjeHHX TeOJIOTHUECKHX o6pa3oBaHMH pafioHa SBASIOTCA
npHGaTyMCKHe KPacHO3€MB, pacmosiaraloiliHecs: TTOYTH CIJIOIHHBIM TIOKPOBOM
Ha BceM TO0epéXbe H IIHPOKO PasBHTHIE Takke H B mpeaenax O3yprerckoit
xkoryoBHHb. HecmoTps Ha Goubluylo JHTEpaTypy, NOCBALIEHHYIO KpacHO3e-
Mam (6, 8), reoslorHsl MX OCBellleHa mMoKa oYeHb c¢jabo. Bpocaercss B riasa,
B NEPBYIO Ouepelb, NPHYPOUYEHHOCTh KPaCHO3EMHEIX MOYB K GOJlee HJIH MeHee
PaBHHHHBIM MOBEPXHOCTAM pa3JjIHuYHOTO YPOBHS. MecTaMH MBI HaXOAHM HX
MOYTH Ha YpPOBHe MOps, MeCTaMH Xe, H TPHTOM 3HaYUTeJIbHO Yallle, Ha
60Jiee BBICOKHX OTMETKaX,— Ha BhicOoTe mopsiika 150—200 M. XapakrepHo,
YTO pas3pes KPACHO3EMHOH TOJIUH BO BCEX CJYYasiX NMPHMEPHO ONHMHAKOBHIM.

Cornacno npencrasiennsim C. C. Kysnenosa u H. K. Tpudonosa, npu-
O6pexxHble TUIOCKOCTH BLIPABHMBAHHS SBJSIOTCS TeppacaMH B OGLIYHOM HX
NMOHHMAaHHH, @ MJOCKOCTH BBLICOKOTOPHO 4acTH HOCAT HEHYIalHOHHO-3PO3H-
OHHBIA xapakTep H BeIpaGoOTaHH B 3MOXY NPEBPAIIEHHsl B NeHENJeH KaKoro-
TO MaTepHKa, NPEeACTaBJAsABINEro cobofi FOPHYIO cKiamuaTtyio crpary. Teppa-
Chl, B CBOIO Ouepelb, BO3HHKJIH B pe3yJibTaTe PacUJieHeHHsI H OMOJIOKEHHS
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YXOASIIUX HA HeKoTopyio rnyGuHy. OcoGeHHO XapaKrepeH B 3TOM OTHOLIe-
#iH yuactoK Lluxmc-YG6aHH, Tie NPOU3BOAUMNCH HCCJIEIOBAHHA B IOC/ETHHe
TOIAbl H OTKYAA ObLLIH B3SiTHl U3yYeHHHIE HaM# 0Gpas3ibl.

C Bocroka K MecTopoxpaeHHI0 Lluxuc-Y6auH NPUMBIKAIOT MOLIHBIE MOp-
(upuTOBBIE GPEKYHH «aBTHTOBOH TOJILH», KOTOPbiE CMEHSIOTCS BBEpX Mo
paspe3y npocjioeM TPaxHTOBOH JIaBbl, OTHOCHTEJNbHO HEeGOJbILOH MOHIHOCTH
(5—10 m). 3atem cuepyer cioii 3eneHoro Guoturosoro Tyda (aHzesuto-
TpaxHTa, NO rpy3HHCKHM aBTOpaM), NOKDEIBAEMOTO B CBOIO OUEpPeAb MOII-
HbiMH -TYdo6pekuuaAMH. Bce 310 magaer oueHb KPYTO K BOCTOKY, HaxolfcCh
B ONPOKHHYTOM 3aJjieTaHuH.

FauHa BecTpewaercss 34ech B HEKOTOPON JenpeccHH cpedu GpekuHil H
fIPHYpOYeHa K CJIO0 GHOTHTOBBIX TY(OB, CTPYKTypa # BKpPaIUICHHHKH KOTO-
PLIX MOJIHOCTBIO coxpaHsiioTcs B rupHe. Ilo NpoCTHpaHHIO rJHHA NEPeXOIHT
B «CBeXKHe» Ty(bl, Oosiee MJIOTHBIE, YeM IJIHHA, IOYEMY OHH, MOAOGHO Tydo-
6peKuusiM, BHICTYNAIOT B pejibete MECTHOCTH. ,

Ilepexon raun B MaTepHHCKHe nopoin B wypdax nabmogan M. JI. Pok-
Ba Ha yvactke ces. Ionane6u.

HccnenoBatenn mnofpasmefisii TJMHB Ha [ABe Pa3sHOBHAHOCTH: aCKaH-
rauHy ' u ackadresnb. CorsacHo C. C. Punartopy (11), mns nepBoil H3 HHUX
XapaKTepHa OTHOCHTEJbHO Trpybasi CTPyKrypa, CMOCOGHOCTb OLICTPO pearu-
poBaTbh C KHCJIOTAMH C pas3pyIeHHEM pelleTKH, MeHblad [WIACTHYHOCTh H
OTCYTCTBHE CMOCOGHOCTH HAaBaTh ¢ BOAOA YCTONYMBYIO CYCHEH3HIO; BTOPO
Pa3sHOBHIHOCTH CBOMCTBEHHBHI CHJIbHOE HaOyxaHHe, SBJIeHHE THKCOTPONHH,
HCKJIIOUHTEJIbHAA TILIAaCTHYHOCTh H CHOCOGHOCTh AaBaTh C BOMOI, HalKe B
cjydyae oyeHb HeGOJBIHHX KOJHYECTB TJIHHBI, YCTOHYHMBYIO CycHeH3HIO.

Ha Bbixomax mecTopoxieHHH Mbl HaXOAHM TNPEHMYUIECTBEHHO AacKaH-
FJIHHY, peXe — acKaHresb, Kak, Hanpumep, Ha yuactke [loname6u, rame, mo
zanHbiM A. A. Teamupeannse (10), a0 Tpex uerBepTeil BCeX TJIHH CJAOMEHb
HMEHHO 3TOfi pasHOBHIHOCTBIO. JI0 caMOro mnocjegHero BDEeMEHH, OJHAKO,
COBepIlUeHHO He GbUIH H3BEeCTHHl 33aKOHOMEPHOCTH B paclpejieNieHHH 3THX
pasHocTeit, H JiHIIb B pe3yjbrare nmociefnux pa6or E. . llynaase BoisicHu-
JIOCh, YTO aCKaHTJIHHA pacrojloXKeHa NPEHMYILUeCTBEHHO B BePXHHX YacTAX
MeCTOPOXKIEHHS, a aCKaHIreJb — HHIKe, NPHYEM KHHU3Y JHCNEPCHbiE KauyecTBa
ackaHreJis YJy4IIaloTCs.

JetansHoMy neTporpaduueckoMy HCCAEAOBAaHMIO OBUIH HAMH HOABEPTHY-
THI: a) MaTepHHCKHE TOPOJALI, 3aJerapoliue nog camoil kpemoctolo Llmxwmc-
Y6aun; 6) ackanrenp, o6pasen Ne 57, u3 GypoBoil CKBaXHHH B paiioHe
cen. I{uxuc-Y6ann U acKaHMIHHA — HECKOJNBKO THIOHYHEIX o6paslioB; B) BMe-
miaouHe NOPOABl — TPAxXHT H TyDOoOGpeKUHH.

Munepasoro-netporpauueckie Raunbie

Bonee moaHble pesyJbTaThi COOTBETCTBEHHBIX HCC/ASAOBaHHA INpHBEAEHbB
B YNOMSIHYTOR BRI CMELWaJbHOf Hawe# craTbe, B c6OpHUKe AxajgeMuH
Hayx I'pysunckoii CCP. B HacrosieMm cjydae MhI OrPaHHUYHMCA KPaTKHMH
BHIEPIKKAMH H3 3TOH paboThl, HEOGXOAHMHMH MAJA AAJbHEAIIHX CYyXKIeHHR
O reHe3HCe TJIHH.

a) MarepHHCKHE NOPOAL

Xots MBl H Ha3HBaeM TOpHbIE NOPOAL!, COOpPaHHbIE MNOR KPEmocThio
Iluxuc-Y6anu, MaTepMHCKOH# NOpOJOHA, TeM He MeHee OHH CaMH yie mpe-
Tepresy 3HAYHTEJbHbIE M3MEHeHHs, H O NepPBOHAYaJbHOM HX COCTABe MOXHO
CYAHTH JHLIb HO pejHKTaM CTpyKTypsl. HecoMHeHHO, 4TO 3To GbliH meM3o-
Bbie TYQHl, OCKOJbKY NMOJA MHKPOCKONOM Mbl BCErZfa BHAHM B HHX OCTaTKH

V' C. C. PunatoBuM i 3108 pPasHOBHOHOCTH NpeodceH OBl TEPMHH aCKaHIVIHH.
IMpoTHB 3TCrO TepMHHA, MOHHMAasn €T0 KaK aCKAHCKYIO IJIHHY, BO3pa)XaTb He MNPHXOAMTCH,
HO MBI CuHTaeM Gosjee NPABWJIBHHIM IHCATh ACKAHIVIHHA, B JKEHCKOM pPOfE, K4K MNPOH3-
BOJIHOE OT C/IOBa FJIRHA.
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Jlns OKOHYATENBHONO paspelleHHs] BONPOCAa Mbl OGPAaTHIHCL K MOJHOMY
XHMHYEOKOMY aHaju3y ruuH, mnpousseseHHomy H. X. AdauusH, pesyibra-
Tl KOTOPOrO [pHBEAEHH! B Tabjuue 1.

Ta6auua 1

XuMHYeCKHil COCTAB aHAESHTO-TPaxHToBoro Tyda H
aCHaHCKHX rauH (B %)

. Marepunckast | pckanress, | Ackanramua, Ko6yaer-
KomnoHenTH . flopona, o6p. 57a o6p. 59 cKag rIfHa
o6p. Sla

Si0, 57.84 54.20 51.04 50.60
TiO, 0.35 0.33 0.25 0.74
Al,O4 18.13 17.12 16.86 27.60
FeO — -— — 0.40
Fe, 0, 3.63 3.95 3.29 1.85
MnO 0.08 0.06 0.04 0,02
MgO 1.49 3.98 4.7 0.89
CaO- ' 1.01 1.52 1.00 0.14
Na,O 5.49 2,20 .0.65 0.60
K, 5.86 1.62 0.50 1.63 -
H,0-110° 0.60 9.62 14.68 9.66
H,O*10° 6.01 2.08 6.87 5.84
H,O*810° H.0 3.40 H.O H.O
CymmMma 100.49 100.38 99.89 99.97

ITon MHKpOCKONOM yZanoch MOACYHTATb KOJHYECTBO KBapIa, BXOASALIErO
B cocraB riuH. Boiuta coorsercrByromyio nudpy SiOp (u CaCO;s B cayuae
aCKaHTJIHHBI) M3 BaJIOBOTO COCTaBa, MOJyyaeM B OGOHX. CJIy4asiXx XHMH3M
TJIHHHCTOH 4acTH nopoAbl. JIBa pasjHYHblX XHMHYECKHX COCTaBa BBICTYMAIOT
Tenepb ¢ AOCTaTOYHOA YETKOCThbIO, OCOGEHHO, €CJIH NMepecYHTaTh UUGpPH aHa-
JH3a Ha NOJHYI0 XHMHYeCKylo (opMyjay MOHTMOPH/JIOHHTOBOTO MHHepana
no CTpykTypHoMmy npuHuuny Ha Oy.

AcxaHrean:
(Al o9F eq 93Mgy 46Cag,13) (Sig75Alg,95) Og (OH), (Nag 34K 16).Aq

ACKaHTAHHA:
(Aly y4Feq 00Mgp 36) (SizgrAly 13) O (OH), (Mgg 19Nag 05K 04) - AQ.

dopMysia ackaHrejisi HNpH 5TOM COOTBETCTBYET THIHYHOMY HIEJOYHOMY
MOHTMODHJIJIOHHTY, a acCKaHIJIHHbI — ILEJOYHO3EMEJbHOMY MOHTMODHJIIOHH-
ty. Takas peskas XHMHUecKasl HNPOTHBOMOJOXKHOCTb OGOHX HAUIHX MOHTMO-
PHJJIOHHTOB noaMeyeHa Obuiia yxe paHee C. C. PHIATOBBIM, OTHOCHBIUHM
ACKAHIVIHHY K <«IHEJOYHOMY CyGOEHTOHHTY», a acCKaHreJb — K <«LIeJJOYHOMY
GEHTOHHTY>.

B) BMematwimue nopoan

Kak Bbilie 6bUI0 OTMEUEHO, BMELIAIOLIUMHM MOPOJAMH SBJISIOTCA TPAaXHT
u Tydob6pekunn. [las nepsoil U3 3THX MOPON XapaKTepHa TPaXHTOBasi OCHOB-
Hasi Macca H MpeHMYILECTBeHHbIH COCTaB KaK MHKPOJHTOB, TAaK H BKpalJieH-
HHKOB H3 KajiHeBoro moJieBoro iumata. Crekyo o6Gpasyer ToHuaiflllHe Mex-
MHHepaabHbie fJIeHKH. Penkue BKpanjeHHHKH ajbOHTa, HHOTAA MOHKUIHTOBO
BKJIIOYAIOIIMEe KajiueBbld moJsieBoil mmar. Jlaxe B caMbix CBexux obpasuax
OueHb MHOTO KBaplla H NHPHTA, IBHO BTOPHUYHLIX, 3aMeU[alOUIUX HepBHYHLIE
MHHepaJbl NOPOABI HJIH 3aMOJHAIUIMX HeGOJbIUNe NYCTOTH B Helt (dur. 4).
BropuueH u cepuuur. KosuuecTBeHHO-MHHepaJiOTHUECKHH cOCTaB MOPOAbE
npuBeneH B Tabaune 2. Ilpn panpHeiiliieM BRIBETPUBAHHH TPaxuTa BO3HH-

38



Kaior, 3a cyeT IOJIEBBIX ILUNATOB H CEpHLHTA, KAOJHHHT H OTYACTH MOHT-

MOpHJIIOHHT.
Ta6nuuya 2

KonnyeCTBEHHO-MHHEPANOTHIECKHA COCTAB TpaxuTa
B 06beMHBIX ¢/,

CpenH.

MuhHepanu % nonep.
3epHa p MM

BKDaNAeHHHKH 2—-5 0.05

K-nonesoit umnat {um{ponmu .] 50—00 0.02

Anb6ur (BKpanfieHHHKH) . . . . . 5—-7 —

Crexno (pacKpHCTaiIH3OBaHHOE) . 5—17 —
Keapu (Bropuunmé) . . . . . . . [ 1520 | 0.1-0.5
[upur » c e e e e 3—5 0.1—-0.2
CepHutr  » ¢« « v e o . o] 10—15]0.01—0.05

[o ofilleMy BreYaTJIeHHIO TPaXHTH MPEACTABASIOT COGOH OCTaTKH HOP-
MaJBHOIO JIaBOBOTO NOTOKA, a He HaKomjleHHe TYy(oBOIro MaTepHala, Kako-
BbIM SIBJISTETCSI MaTepHHCKas TIOPOAA IJIHH.

IMopdupHuToBble TyhOGpeKUHH BecbMa HANOMHMHAIOT MOPOALI «aBLHTOBOH
TonuH». MHOro B Heil KajJiHeBOro MoJIEBOrO WLINaTa, MJArHokjasa M NHPO-
kceHa. IlynarHoxknias, CTeKJI0O H 4aCTHYHO KaJHeBHIH NMOJIEBOH LINAT LEOJIHTH-
3MpPOBaHbl, aBrHT €la6Go XJOPHTH3HPOBaH. MHOro MHHAQJHH C [HEOJHTaMH,
XJIOPHTOM H 3MHIOTOM.

Fenesnc

ITosnyueHHble JaHHEIE 0 MHHEPAJIOTHYECKOMY COCTaBy H XUMH3MY acCKaH-
CKHX TJIHH, a TaKXKe MO YCJOBHSIM HX 3aJieTaHHA U OOLIEMY FeOJOTHYECKOMY
CTPOEHHIO MECTHOCTH NO3BOJISIIOT COCTABHTb HEKOTOPOE CYIKAEHHe O reHe3Hce
TJIHH.

Kak H3BecTHO, B HacTosilliee BPeMs CYIIECTBYIOT Ha 3TOT CUeT ABe HNO-
te3bl. CorJIacHO MepBOi H3 HUX, MpelJIoKeHHOH B cBoe BpeMsi A. A. TBanu-
penunse (10), «3anexn GEeHTOHHTOBOH rJIHHH OOpa3oBaHa Ha MecTe U3 ByJ-
KaHHYeCKHX TydoB, moj Bo3jeficTBHEM Ha HHX TePMaJibHBIX BON H MeECTHBIX
coabdatap». Bropas runoresa, samumaemass M. JI. Poksoit (9), cBoaut,
HAMpOTHB, FeHE3HC TIJIHH K HHTEHCHBHOMY NOBEPXHOCTHOMY BBbIBETPHBAHHUIO
TeX Ke Ty(OB NOX BJHMAHHEM aTMOC(EpHBIX areHTOB.

KakoBhl K€ BO3MOXHBIE HOBOALI B IOJAb3y TOH HJH JPYroi M3 9THX
runoTes?

B cymHocTH roBOpSl, Ha MBIC/L O CYJIb(O-THAPOTEPMAJILHOM HPOHCXOXK-
JIeHHH acKaHCKHX TJIMH HaBOJSIT BCero Jiumb ABa ¢akra: 1) pacnpocrpale-
HHe TJIHH Ha Gojbliyio TAYOHHY U 2) Hajiuude CyJb(PHAOB B MaATEPUHCKHUX
Tydax U FJIHHAX.

PacnpocTpaneHde riHH Ha GOJBINYIO TJIYOHHY — OGCTOSITENIBCTBO, KOHeY-
HO, OYeHb Cepbe3HOe, OHAKO. OTHIOAb He peflalouiee AJs THMOTe3bl THAPO-
TEepPMAaJILHOTO NPOHCXOXKAeHUST HMX. Ha AOCTHrHyTyi0 MOKa TyyOMHY NpH Ha-
JHYUH HEKOTOPHIX CRELHaJbHBIX YCJIOBHH MOIJIO PaclpoCTPaHATLCA H BJHSA-
HHe MOBEPXHOCTHOTO BHIBETPUBAHHSA.

Bropoit MOMEHT — HaJHuHe CYJbQUAOB B FJHHE — MOr OBl CJYXHTb
HEKOTOPBIM YKa3aHHEM Ha IeHe3HC TOJIbKO B TOM cJaydae, ecau Obl cynbdu-
JAbl NPUCYTCTBOBAJIH HCKJIOYHTENHHO B IVIHHAX H COBEPHICHHO OTCYTCTBOBAJH
B MarepuHCKHX nopojax. PakTHueckH, MexAy TeM, CyAb(HIB HOPMAJLHO H
COBEpIUEHHO 06S3aTeJIbHO COJEPIKATCS H B «aHZE3HTO-TPaXHTOBBIX» Tydax.

HenocpeacTBeHHO NPOTHBOpEYAT MNpPEAIOJOXKEHHI0 O THAPOTEPMaJbHOM
reHesdce acKaHCKHX TJIHH pe3yJbTaThl CHEKTPAJbHOro aHalH3a IJIHH H Ma-
TePHHCKHX MOpPOJ, NMOKa3aBILHe, YTO COCTaB MHKPOJEMEHTOB TaM H 37ech,
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oCTAlOTCA TOJIBKO OMHCAHHbIE Bbillle ray60KO COyCTHBLIMECS! KOPHH BbIBETpe-
aix nopoll. Kak mpaBHilO, TaKue BhIBTpeJible y4acTKH 0oGpasyIoT NOHWKeH-
Wple Y4acTKH, 3aHsThie 60N0TaMH HAH O3CPaMH, HJH NpOCTO JIeNPeccHH B
eqpede; OOBIYHO OHH BHITSHYTHI BAOJNb TEKTOHHYECKHX JIMHHMI, CTpaTurpa-
HUECKHX TPAHHI H T. M., NIOYEMY TaKoe paclpefelieHHe BbIBETPEJbIX NMOPOX
4 naspaHo Gbino M. H. I'mn3GyproM, BnepBhle ero ONHCABIUHM, «IHHEAHOH +/
xopo# BbIBETPHBAHHSI>.

B AcCKaHCKOM MECTOPOKJEeHHH, KaK H B APYrHX NOROGHLIX MecTax pas-
pHTHSl «aHIE3HTO-TPAXHTOBLIX»  TY(OB, HMEIOTCA BCe YCJNOBHA MJis
06pasoBaHHsl HMEHHO TaKHX IJIYOOKO ONYIUEHHbIX B TOJILY CBEXHX IOPOA
sHHeHBIX KOD BbiBeTpHBaHus. JIBHIKeHHE MOBEPXHOCTHBIX pPacTBOPOB B 06Ja-
cTH Ty(OOGpPeKuYHi M TpaxHTa, eCTECTBEHHO, Ype3BbiYaliHO 3aTpyJHeHO, TOTAa
kaK 1o MOPHCTHIM TydaM OHH MOTYT ABHTaThCsl 6oJjiee HJIH MeHee CBOGOAHO.

dtUM OOLIHM CBOACTBOM BCSIKOH KODHI BBIBETPHBAHHS H CaMHX «aHje-
3HTO-TPAXHTOBBIX» TY(POB MOXKHO OGDBACHHUTb BCKPbITHIE pa3Befkol ¢opMbi
[JHHSHOTO Tejla H, CliefOBaTesbHO, MaTepHHCKHE MOPOABl MOXKHO, TIOBHIH~
MOMY, BCTPeTHTb Jlaxke H Ha elle GOJbIIMX MIyOHHaX.

M3 1aByX pasHOBHAHOCTefi AaCKAaHCKUX [IVIMH — aCKaHTJIHHBl M acKaH-
reasi — BTOpas, KaK 3HAYHTEJAbHO GoJiee TOHKOJHMCIEpPCHBbIHI MaTepHalt, oOblu-
HO CUHTaJach NMPOAYKTOM Gojee riyGOKMX H Aajbllle 3amlefIIHX peaxilui.
[NpuBefeHHOE BhIIE HCCHEAOBaHHE MOKa3aJo, OJHAKO, YTO OTHOCHTEJbHAst
HMCNEPCHOCTh OOEHX TJVIHH SIBJISIeTCS NMPOCTO OTPaXKeHHeM HX COCTaBa: acKaH-
reiib, KaK IIeJOYHOl GeHTOHHT, o6Gjajgaer Gojibliedl NHCHEPHOCTHIO, YeM
IIeJI0YHO-3eMeJIbHasi aCKaHTJIHHA.

CpaBHeHHe COCTaBOB FJIHH .H MaTEPHHCKOM MOpOJbI, B TIOJHOM COTJacHH
¢ YCJIOBHSMH 3aJieraHHsi, NOKas3blBaeT, YTO B acKaHrejle MaTepHHCKas nopoja
MeHee H3MeHeHa, 4eM B acKaHrauke. JleficTBHTespHO, M3 TaGauusl 1, rae
npHBeleHbl aHaJH3bl BCEX TpPeX NMOPOJ, C OYEBHAHOCTbIO Cledyer, 4To GOJb-
IIHHCTBO OKHCJIOB B Ipoliecce ISIHHOOGPa30OBaHHS BHILIENAYNBAETCS; TAaKOBHI v
KPEMHEKHCJIOTa, OKHCb THTaHa, IJIHHO3eM H B ocoGeHHOCTH miejoud. [Jo-
CIeIHHMH MaTepHHCKasi nopoja ouyeHb GoraTta, B acKaHrejle OHH HaXOmATCH
ellle B 3HAYHTEJNbHBIX KOJIHUECTBAX, H HX MOYTH HeT B acKaurjauee. Muaue
BefleT ce6si OKHCh MarHHs: €e OTHOCHTENbHO HEMHOTO B MaTEPHHCKOH Mopoje,
U OHAa Pe3KO HAKalJHBaeTCs B IJIHHAX; B aCKaHIJIHHE ee 3HAUHTEJBHO GOJIb-
me, yem B ackaHrejse. CojeprKaHHe OKHCJIOB ejie3a H OKHCH KaJbUHs
OCTaeTcsi NPHMEPHO Ha NOCTOSTHHOM YpoBHe. BecbMa J10GONBITHO, B CBSI3H
CO CKa3aHHBIM, YTO B MecTopoxiueHHH Jloname6u, runcoMeTpHYecKH HaH-
Gosiee HH3KOM, mpeobJiafaeT acKaHTelb.

Takum oGpasoM, nox meficTBHEM TINIMHOOOPA3yIOIHX DPAacTBOPOB CTEKIO
«aH[e3HTO-TPAXHTOBOrO» Tyda TepeXOAHSO B MOHTMOPHJJIOHHT, KOTOPBIH
BHaYaJe ellle yAEPKHBaJ B CBOEM COCTaBe B KauectBe aacOpOHPOBAHHBLIX
OCHOBaH#I MHOro ImieJjouell, comepKaIUHXCi B MAaTEPUHCKOH mopone, HO-
NoTOM, NIPH JajibHellleM BO3AeHCTBHH 6oJiee CBeXKHX pacTBOPOB, Tepsas HX H
ancopOMpoBasl MarHHil, HeCOMHEHHO, ColepKaBlIHfics B LHMPKYJHPOBABIINX
3pech Bomax. Hamomumm, uyro mnopoasl, cjaraiomie TydOOGpeKYHH «aBIH-
TOBOH TOJIIM», COmepmxar okono 9% MgO.

Brimme Mbl ykaseiBasiH, UTO BepXHHe TOPH3OHTHI BBIBETPEJIOH TOJIIH
CMBITHI, T2K YTO MBI MOXXEM TOJbKO JOTafibiBaThCs O COCTaBe ObIBIUHX 3[eCh
ropHeix nmopoja. Hekoropele cooOpa)keHHsi Ha 3TOT CYeT MOXKHO BBHICKA3aTh,
CPaBHHBas COCTaBbl MeCTHHIX MOPGHPHTOB W KpacHo3ema. Bossmoe mocro-
SIHCTBO MOP(QHPHTOBHIX NMOPOJ MO3BOJSIET HAM BOCMOJAb30BATbCA 3JeCh THIO-
BHIM aHAJIM30M MECTHOro MOpdHpHTa M CPaBHHTb €ro € aHAJH30M KpacHO-
3eMa, COXpaHHBIIEro THNHYHYIO mnopdupuToBylo CTpykTypy. O6a 3TH
aHajH3a CBefleHb B Tabauny 3.

Ha6mionaerca, kKak BHAHM, B Cjlydae KpacHo3eMa pesKoe o6oraieHHe:
NOpPOAKI TJIMHO3EMOM, OTYACTH JKeJe30M, H Pe3KHH BBIHOC KPEeMHEBOH KHCJO-
Thl BMECTE€ CO HIENIOYaMH M IIEJOYHBIMH 3eMJSIMH; XapaKTepHO TaKiKe 3Ha-
YuTesibHOE oGoralieHHe MOpoAH BOJIOH.
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MuHepanoruyecku ryiaBHylo COCTaBHYIO YacTb KpacHo3ema, no C. B. Jles-
YEHKO, COCTaBJISIET FJHHHCTBIH MHHepaJ, onpeiejeHHbE HM KakK JieBeppbe-
PHUT; XapaKTepHbl HeMOCTOsHHOe CBeTonpesoMenHe, B Tpelenax N =
= 1.559 u N, = 1.573, H DOBOJILHO CHJIBbHOE ABYNPEJOMJIEHHE 3TOTO MHHe-
pana. Ha xpuBofi HarpeBaHHsi ero Ha6GJI04aIOTCSI JAB€ 3HAOTEpMHYECKHE
ocTraHOBKH: mpH 173 u npn 575° W moBoNbHO cjabasd SHAOTEpMHYECKast
-OCTaHOBKa mpH 919°,

IlpuBenenHass xapaKTepHCTHKa BecbMa OMNpehesieHHa W, eC/H He CYHTaThb
alesioyell ¥ THAPOOKHCH JKejie3a, AOBOJBHO OJIM3Ka K TAKOBOH KaOJIMHHTA.

JII0GONbITHO B 3TOH CBA3H, Y10 NpPH CNENHAJbHOM HalleM HCCJAEAOBAaHHH
‘Gesibie nceBAOMOP(o3bl Mo MOPHHPOBHIM BKpalJeHHHKAM NOJIEBLIX IINATOB B
CTPYKTYPHOM KpacHo3eMme 6au3 cen. Iluxuc-JI3HpH okasanuch HacTOSIIUM
KAOJHHHTOM.

Ta6éanna 3

CpaBHeHHe COCTaBOB KpacHodema H KaauGasanbTa AjykapHcraHa (B %)

Kounonent 4 Kaau6asaanbt | Kpacnosem | Komnonentt | KaanGasanst KpacHoscm

SiO, 46.40 35.90 Ca0 12.50 0.06
TiO, 0.88 1.05 Na,O 0.61 0.15
AL O, 12.89 28.08 K,O 5.02 . 0.24
Fe,0, 5.54 14.24 | H,0"0° 0.70 11.61
FeO 4.04 0.30 H,O110° 3.20 6.50
MnO 0.16 0.22
MgO 8.25 1.96

Cymma. .| 100.19 100.27

Takum o6Gpa3oM, B ciayuae npuGaTyMCKHX KPacHO3eMOB Nepex HaMH, B
<TYWIHOCTH FOBOPS, TOT e NpOIECC KAOJHHOBOrO BHIBETPHBAHHA, KOTODBIM
M3y4aJcsl HaMH B npeaeniax IOPCKOH KOpH BbIBETPHBAHHSA Ha YpaJje; CTOJb
JKe MBICNHMO H 3Aechb BO3JeiiCTBHe Ha MaTePHHCKHE MOPOAB KHCJBIX pacTBoO-
‘POB, RAIOIMHX KAaOJHHHT. )

CopeficTBysl 06pa3OBaHHIO KAOJHHHTA, CAMH 3TH pacTBOpPbl HEH3GeXKHO
JIOJXKHEI OBUIM CTAHOBHMTBCH HEHATPAJbHBIMH M 3aTeM IIeNOYHBIMH. Takum
06pa3oM, B NOJHOCTbIO CHOPMHPOBAHHOM MNpodHJe BHIBETPHBAHHSI BBEpXY,
TAe MBI OpPEAnoJiaraeM KHCJAYIO PeaKUMio NeACTBYIOLIHX BOJ, HOJKEH Obla
Pa3BUBaTECA KaOJHHHT, a Ha 6ojiee HH3KHX TrODH30HTaX, rie MReHCTBYIOT
sCHayaJla HeHTpaJbHBIC, a TIOTOM LIEJOYHBIE BOXbI — MOHTMOPHJIJIOHHUT.

B cooTBercTBHH CO CKa3aHHbLIM OCOOLIi HHTEpeC NpPeACTaBJAT OMNBITH
C. C. ®QunaroBa (11, ctp. 110) no naGopaTopHOMY CHHTe3Y GEHTOHHTOBBIX
TJHH NPH BO3JeHCTBHH pa3jIHYHBIX pAaCTBOPOB HAa aCKaHCKHE <«aHAe3HTO-
TpaxuToBBle» Ty(psl. MarepuHCKas mopojia 3Ta NoABepraach Je3HHTErpanuH
B NPUCYTCTBHH DAa3JIMYHBIX 3JeKTPOJHTOB. ONBIT NPOBOAMJCHA B CKISHKAX,
-eMKOCTBIO OKoJi0o 300 mJ1, Kyza nomemanocb okoyo 200 r HcnbiTyeMo#l no-
poAnl H JeUHHOPMAaJBbHBIE pacTBOp MAEHCTBYOLIEro 3JeKTposuTa. CKISHKH
CTAaBUJACh Ha MeXaHHYeCKYl0 GOJITYIIKY Ha 4—5 4acos, mocje d4ero XHJ-
KOCTb € CyCHieH3Hell CcJHBajach H 3aMeHsjacb HOBOf mopuHell Toro e
snekrponnra. Onepauusi nosropsack 30—40 pas, no Tex mop, moka Bcst
'Macca He npespalllazach B AHCHEPCHYi0 cHcTemy. OOGpa3oBaBuIHecs TIJIHHbI
JETaJbHO HCCNENOBANHCh H CPAaBHHBANHCh C MPUPOAHBIMH rjuHaMu. Okxasa-
Jiock (ctp. 124), 4TO «Te rAHHBIL, KOTOPhie 0GPA30BAJNHCh MPH CPABHHUTEJBHO
BoicokoM pH (okomo 9) M B NPHUCYTCTBHM DIEJOYHBIX KATHOHOB, BecbMa
“GJIN3KH TI0 CBOHM THKCOTPOIHBIM CBOHCTBaM K acKaHrejio; Zpyrue xe CJIHHO-
nofo6Hble o6pa3libl, MOJIyYeHHbIE B MOYTH HEHTPANbHOH cpele H.B HPHCYT-
-CTBHH IIEJIOYHO-3eMEJIbHEIX KaTHOHOB, TI0 CBOeH TIpyGoaMcrnepcHOl CTPYK-
‘Type NPHGJIHMKAIOTCA K acCKaHIJHHe»,
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U3BECTHA AKALEMHUHU HAYVK CCCP

CEPHA TEOJIOTUYECKAS
1950, M. 2

“A.A. BOFLAHOB u 10. M. NTYIWLAPOBCKHRA

OCHOBHBIE YEPTbl TEKTOHHKH U EHTPAJIbHOR
CHHKJIMHAJIbHOH 30HbI BOCTOYHbLIX KAPIIAT

HentpanbHas - cuHKIHHaNbHasg 3ona Bocrounbix Kapmar sBaserca onanmm
H3 BaXKHEWHHX TEKTOHHUECKHX 3JeMEHTOB 3TOH o6NaCTH M XapaKTepH3yerca
JNHTeNBHHIM paspuTHeM. B mnpenenax 5Tofl 30HBI INHPOKO PAacUPOCTPaHEHH
MEHHJINTOBas W KPOCHEHCKas CBHTHI OJIHTOLEHa, CMATHE B XapaKTepHuie
KHJIeBHle AHCrapMOUHYHBE CKJIAMKHM,

I. O6wne 3ameyanus

ABTOpbt NyGuIHKyeMOH CTaTbH HCC/eXOBaJH Gonbiuyio wactb LlewTpanbsoit
CHHKJIMHAJIbHOK 30HBI Bocrounbix Kapmar, ot BepxoBbeB p. CaH Ha cepepo-
sanafie 1o Gaccefina p. Uepemom Ha I0ro-BOCTOKE.

Lentpaibhas CHHKJIHHAJbHAsi 30HAa — OJHH H3 KPYIHEHIUHX TEKTOHHYE-
ckux saemeHToB Bocrounbix Kapmar (¢ur. 1) — HenpephiBHO mporfiruBaercs
or 6acceiina p. Jlynaiina B Ilonbwe po p. MoagoBu B PyMulHHH Ha paccTosi-
uun 6osiee 400 kM. [anee Ha jore, 3a p. BuicTpuueli, Ha ee HenmocpeacTBeH-
HOM NPOJOJKEHHH HaXOAHTCA KPYNHasi CHHKJHMHAJIb, BHIIIOJHEHHAs TaJjeore-
HOBLIMH TecdaHuKaMu cBHTH Tapkay (2) u mpociexHBaloOImasca A0 I0KHOTO
norpyxenna Boctounsix Kapnart B Banaxckoit Bnagune (cepepHee Inoewtu).

B npenmenax Coerckoro Coiosa LleHTpajbHasA CHHK/JIHHaJbHAA 30HA
pacnpocTpaHsercd Ha ropHole cHcrembl LieHTpasibHOKapmaTCKOro Haropbs,
bBeckux u Topran; a Takxe Ha KpPyNHBE NPOJOJbHBIE MEXTOPHEIE BIAZHHBI
Slcunnl u JKabbe.

IenTpantHad CHHKJIHHAJNbHAS 30HA PACHOJaraeTcs MexIy CJOXHEIM CO-
opyxeHneM BHyTpeHHeil aHTHKJHHAJBLHOH 30HH M pa3buTofi uelryaMu Boelu-
Heil aHTMKJIMHAJbHOH 30HH BocTtounbix Kapmar (1). Drta 30oHa pe3ko oTiH-
4aeTcd OT CHCTEM OGpPaMJSIOMMX MOAHATHH KaK XapaKTepoM H MOIIHOCTSAMH
claraloliHX ee MOPOJ, TaK H THHOM TEKTOHWYECKHX HapylueHHH. Pe3skoe 06-
ocoGJieHue lleHTpanbHON CHHKAMHAJBHOM 30HLI OT OCTaJbHBIX 30H BOCTOYHBIX
Kapnar 6buio nogmeseno BauekoMm (23) Gonee 60 ser Ha3al, OOHAKO A0
HACTOsIIIETO BpEeMEHH B JIHTepaTrype He OBLIO AAHO ONMCAHUA €€ CTPOeHHS
# JiHib B caMoe IOCJefHee BpeMs GBLIM BLICKasaHbl HEKOTOpble ofuiue co-
o6paxeHHsl O €e CTPYKTYPHOM NOJIOXKEHHH H TVIaBHEHIUHX OCOGEHHOCTAX TeK-
tounku (1).

ITosbckue uccaenosatean Kapnat orpaHHyHBaJKCh JHUIL Gojiee HJIH Me-
Hee JeTajJbHEIMH ONMHCAHHAMH HE3HAUHTENIbHBIX MO IVIOWaAH pailoHOB B BHAE
OTYETOB O MNPOBEJAEHHHX HMH TI'eOJIOTHUECKHX CbeMKax, JH6O OMHCaHHA OT-
HACJAbHBIX CKJIAJOK, HCCJIEeNOBaHHHIX ray6oxum GypenueM. IlpaBma, B psize
o6uux o63opoB crpoenns Kapnar IlenrpasbHas CHHK/HHA/IbHASA 30HA BblIe-
#AANACH KaK CTPYKTYPHBI 3JI€MEHT CaMOCTOATEJbLHOro 3Ha4YeHHs, HO 3TO Ae-
Aajioch Ge3 HCTOPHKO-TEOJIOTHYECKOTO aHajlH3a H BHIABJEHHA OCHOBHBLIX NpPH-
3HAKOB CTpoeHHA 30HHL [IpHuHHA TAKOrO MoAXOAAa 3aK/IOYAETCA B TOM, UTO
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yaJl MHTEHCHBHYIO CKAAQUaTOCTb B KPOCHEHCKHX OTJIOXEHHSX, BHITIOVIHAIOLIAX
pnaanHy. «Bes ata mojoca,— mHcan K. TonBuHCcKHI 0 paifioHe BepXHero-
reuennss Onypa,— HHTEHCHBHO CMSiTa H 3/leCb HEBO3MOXHO IIPOC/eXHBATb-
NPOCTHPAHHs OTAEJBbHBIX CKIAJOK HA Goabluue paccrosuus» (20). Ha 3amaj
or p. Can K. TonsuHCKHI HaGmioflan AN Y3KHX M KPYTHIX aHTHKJHHAJeH,
[ipeHMYIIECTBEHHO C 30UEHOM HIH HHOTAA C MEJOM B ALpAX.

Hackoabko sicHoit Owiia mias K. ToJaBHHCKoOro rpaHuula JENPecCHH cO
cKHOOBOI 30HOH, HACTOJIbKO HEONpeNeNeHHbIM NPEACTaBIIANIOCh MY OrpaHHye-
HMe BOAJMHHB C IOTO-3amaja. «flcHoe fesio, He Ha BCell CBOEH MpPOTSIKEHHOCTH
rpaHHIia Marypcko-yepHOTOPCKHX HalABHIOB MOTJa 6bITh NaHa yeTko. Mexay
oTIeJbHBIMH CheMKaMH H NYHKTAMH CYLIECTBYIOT ellle GOvIbLUHE INIPOCBETH,.
e MOXHO GbLIO NPOBECTH IPAaHHIUY JHIIL BeCbMa CXeMaTHUYHO».

Ha xapakrep ckjaguatoctH LleHTpasibHOM NenpecCHH, COTJIacHO B3IVIsAaM.
K. TonBHHCKOrO, OKa3biBany BiaHsiHHe JBa (akrTopa. C onHOM CTOPOHHI, 31eCh-
cKa3blBaJOCh BJIHSIHHE «HAJBHTABLIHXCS C IOra KPYMHBIX MarypcKo-uepHorop-
ckux Macc. C Apyrofi CTOpPOHBI, HrpaJ BaXXHYIO POJb XapaKTep OCHOBaHHA.
Ecau BHeluHAS (CKHGOBasi) 30Ha CO CBOHMH ONPOKHHYTHIMH Ha CEBEPO-BOCTOK
CKJaZKaM¥ H 4YellysIMH HMeeT CBOHM OCHOBAaHHEM IJIACTHYHYIO COJICHOCHYIO-
¢opmalHio npearopbs, To ¢opMauuH KapnaTckoro ¢Jiia B MpefeAax IeH-
TpaJibHOM NENMpecCHH pPacrnojaraloTCsi Ha HEMOABHXKHOM JpDEBHEM OCHOBa-
uun> (20).

Ko BpeMeHH Bhixoma B cBeT IHTHpoBaHHOH cratbd K. ToasuHCKOro GG
ony6IHKOBAHO 3HAYHTENbHOE KOJMYECTBO MaTepHaJIoB MO EOJIOTHH OTAENb-
Helx paiioHoB llentpanbHoit KapnaTckoit CHHKJIHHANBHOH 30HEI, pPaciloIOXKeH-
HBIX NPEHMYIIECTBEHHO B €€ CeBepo-3aNlafHblX HacTHAX.

Ha cJjioxKHy0 CKIafuaToCTh B 3THX paiioHax ykaswiBaju I'o6isor, I'emmeds,
Cpuaguackailt U npyrde astropul. 3. OnoubckHit (12) onyGmukoBan ouepk.
tektoHukd Kapnar mexny OcnaBa — JIyukoBoiM u YxoxkoM — CsIHKaMH.
B sroit pa6ore 3. Onoabckuii 0606LINT PAX CBOHX IPEXHHX HCCJIefoBaHHIE
Ha TeppuTopuu LleHTpajbHOM CHHKJHHAJBHOH 30HBI H B CMEXKHLIX 06JacTax.
OH BBUIEJIHJ 3HECb PAN CKNAJ0K, IPOCTHPAHHS KOTOPHIX OLUIM NMOKa3aHbl Ha
NPHJIOIKEHHON K €ro CTaThe TEKTOHHYECKOH cxeme. DTO KPYyMHBIE CKIAAAKH,.
NPOTATHBAIOLIHEC HA HECKOJbKO KHJIOMETPOB, HMEIOUIHe B OCHOBHOM Ipa-
BHJbHOEe cTpoeHHe, O6 OTHOCHTENIbBHO CHMMETPHYHOM XapaKTepe CKJIaJoK:
NENpPeccHH yKaswiBaj panee H JI. I'opeum,.

3. Onosnbckuii kak npuBepxkeHen B3miAfoB K. ToaBHHCKOro o BaXKHOM:
3HaUYeHHH AJIs TOHHMaHHA TeKToHMKH Kapmat nmomepeuHBIX HOAHATHI H NMOrpy-
MXeHHii CBA3bIBaJ 30HY LIHPOKOTO Pa3BHTHA KPOCHEHCKHUX OTJIONKEHHH C MOm06-
HBIM KpYNHBIM IHonepeuHbiM morpyxeHueM. OH mHCaJ N0 3TOMY TIOBOAY:
«HcuesnoBenne MenoBoro spa miamieBudnl Ilerpoca CTOHT B CBA3H C- HaH~
CHIBHEAIUMM TpaHCBepCaJbHBIM NOrpyKeHneMm Hamwux Kapmatr mno JuHHH,
npoxonsumell yepe3 HcrokH Huecrpa, Cana H ¥Yxka» (12). D10 morpyxeHwue
CBSI3LIBAJIOCH C MepeceveHHeM TEKTOHHYECKHX JHHHA, HameueHHbIX B. Teii-
cefipoM, Mo KOTOPHIM TPOHCXORMIH AHpdepeHIHANbHEIE IEPEMELEHH KPYM-
HeIx rapt6. Ilo 3. OnosbckoMy, STH IOBHXKEHHMS HMMENH AJHTENbHYIO HCTO-
PHIO, BOCXOASAINYIO K HHIXXHEMEJOBOMY BPEMEHH.

IOro-3anagnee LleHTpanbHOH CHHK/IHHANBbHOA 30HB 3. OMoJbCKUM Gbuia
BbleJleHa CHCTEMa AHTHKJIHHANBHBIX CKJIAHOK, CJIOXEHHHIX BEPXHEMEJOBLIMHE
nopogaMu, KOTOPYI0 OH Ha3BajJl MHXOBCKHM 3JE€MEHTOM. 3TH CKJIagK{
(YxoKcko-JlykenbcKasi aHTHKJIHHANbHAS CHCTEMA), TPOTArMBAIOUIMEC K
€eBepo-3amajly OT BEpXOBbeB P. YK, OrpaHHYHBAIOT C Ioro-3anana Lleutpans-
Hblll CHHKJIMHOPHA. JIIOGOMBITHO, YTO B 30He couleHeHHss MuxoBckoro sie-
MeHTa H genpeccHd 3. ONOJNBbCKHA OTMETHN HaJHYHE CKJIAaNOK, OMPOKHHYTHIX
Ha roro-aanarn.

Slckonbekuft (7) YCTaHOBHI HODMaJNbHOE MOTPYXeHHe TBHIIOBBIX AHTH-
Knunanei Bremnnx Kapmar no mnpoctupanuio B npegmennt ILlentpanbhoi
CHHKJIHHAJIbHO 30HL. UM GbliiH BeiAeNieHbl BriepBhie B paitoHe T. Typru He--
CROJIbKO aHTHKJIHHaleH, CJOXKEHHBIX B sipe MOpOoiaMH MEHHJIHTOBOH CBHTHI..
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B 310 xe Bpems . O6rynoBnu u O. Bpmrunckuit (11) onyGauxoBany
Ype3BLIYAiHO HHTEPECHOE ONHCAaHHe CTPOEHHsA OAHON H3 aHTHKIHHAJEH, pac-
NOJIOXKEHHOH HEMOCPEACTBEHHO K I0ro-BocToKy or paitoHa r. Typku. Ceene-
Hus, coobmaembie 1. O6tynoBuuem M O. BoIUHHCKHM, HMEIOT 60Jblioe
BHayeHHe IJiI MPABHJIbHOTO NMOHHMAHHS XapaKTepa AHCTapMOHHYHON CKJajn-
yatocTd B lleHTpasbHOH CHHKJIMHAJbHOK 30He, H Mbl K HHM HHXE IO/APOG-
Hee BepHeMCH.

Bo Bropoii monoBuHe 30-X rofoB IOJBCKHE TEOJIOTH MPOAONKAJIH H3yye-
HHe cTpoeHHs LleHTpa/ibHON CHHKIHHAJBLHOH 30HBL. Cpesu HHX CJACAYET NMpex-
ne Bcero ykasatb T. XseGosckoro, JI. I'opsuua, 3. Omoasckoro u C. Kpaes-
‘CKOTO.

T. XneGoBckuii (4) H3yyan reoJIOrHYECKOe CTpOeHHe npaBoGepeXKbs
CTpbisi K 10ro-BOCTOKY OT . TypkH. OH OTMETHJ HHTEHCHBHble HHCJOKalHH
B 3TOM paiioHe, XapaKTepU3YIOIIHecsi 3HAUHTENbHBIMH MO pasMepaM INpSAMbI-
MH HJH HaKJOHHBIMH (KaK Ha BOCTOK, TaK M Ha 3amaj) cKiagkaMmu. AHTu-
KJIHHAJH CJOXeHbl HHXXHEKPOCHEHCKHMH OTJIOXKEHHSIMH, B CHHKJHMHAJAX 3a-
Jieraer BepxHeKpocHeHCKHi ¢uum. T. XneGoBckHM Oblia ONHCaHA CJIOXKHO
NOCTPOEHHAs AHTHKJIHMHAJbHAA CKJIAAKa ¢ SOLEHOBHIMH MOPOAAMH B fApe,
NpeACTaBJsionlas OTBETBJIEHHE OT THUIOBBIX CKJIadOK CKHOOBO# 30HBHI. Tpak-
TOBKa TEKTOHHKH OoJjiee ceBepHOro pailoHa LleHTpasbHOH CHHKJIHHAJBHOM
3oHbl, npaHHas JI. Topsuuem, B ofweM CcoBmagaer ¢ NpPeACTaBJEHHIMH
T. Xne6osckoro. Oanako JI. I'opBHl, He oTMeyaer 34ech CJyuaeB [Oro-3amag-
HOTO OIPOKHALIBAHHS CKJI3JOK.

H3 pa6or 3. Ononbckoro u C. KpaeBCcKOro HpeACTaBAAIOT HHTEPEC HX
HeGoubiune 3aMeTKH (8, 13, 14) o reoJiorHyecKoM CTPOEHHH OTAENBHLIX pail-
OHOB, PacClOJIOKEHHBIX Ha IOr0-BOCTOK OT I. TypKH.

Oco6enHoe BHHMaHHe 3[ech NMpHBJEKaeT K ce6e cTpykrypa Cmoxe. dra
CTPYKTYpa, CJOXCHHAs CBETJILIMH KBapUHUTOBHAHEIMH IeCYaHHKAaMH H KOH-
rjioMeparaMH ¢ KBaplLEBOil rajbkoil, Ha KOTOPbIX 3aJIeraloT YepHbie CHJIbLHO
nepeMsTble MOPOALI MEHHJHTOBOH CBHTH, NMPOTATHBAETC B MEPHUIHOHAJALHOM
RamnpasJjeHnd Ha 7 kM. IlpocTHpaHHe 3TOro HapylleHHs fIBHO He COBMajfaer
C ceBepo-3allalHbIM NPOCTHPAHHEM CKIAZIOK, CJIOXKEHHBIX MOPOAAaMH KpPOCHeH-
CKOH CBHTHI, OKDYXAaIOUIHX 3TOT «30LEHOBLIA ocTpoB» (15). CeBepHbléi Kpait
cTpykryppl CMmoxke pe3Ko 060pBaH TEKTOHHYECKHM paspLiBOM, TPHBOMAS-
LIMM B CONPHKOCHOBEHHE NOpOABl 30HeHa H BePXHEro OJIHIOleHa.

Bce 3TH 0coGeHHOCTH OGYC/IOBHJIM MPOTHBOPEYHBOCTh B3rJAJOB Ha CTpoe-
HHe pafiona Cmoxe. I'. CBuasunckmii (15) mpHHHEMaN <«30LEHOBBLIH OCTPOB»
CMoxe 3a ocraHel pasMbiTofi Jo6oBoill uactd Marypckoro mokpoBa. K 3to-
My ke MHenmio npucoemunmica u C. Kpaesckuii. 3. Omoawsckuit (13, 14),
‘OCHOBBIBSICb Ha HOpPMAJIbHOIl MOCJEAOBATENHHOCTH pa3pe3a I0XKHOIO OKOHYA-
HHSI CTPYKTYPHI, CUHTAJ BHIXOAHW 3omeHa CMoXe SAPOM aHTHKJIHHAJIBHOIO
MOAHSATHS, OrPpaHHUEHHOro C ceBepa W Bocroka pasporBaMu. K. TonBuHCKHM
HEKOTOpOe BpeMs pasfeiall 5Ty TOUKY 3peHHs, HO 3aTeM BHOBb BEpHYJICH
K uaee I'. CBuasuHckoro o6 aJIIOXTOHHOCTH 3TOTO NATHA SOLEHOBHIX MOPOL.

B Boicinedi cTeneHH HHTEpeCHbie JaHHble ObIJIH MOJNY4YEHHl H AJS OTAEJb-
HbIX pafioHOB KpaiiHelt ceBepo-3amannofi wactH lleHTpasbHOH CHKJIHHAJB-
HOH 30HH M Ipexne Bcero Ans Gacceiina Bucnokn. Ha aroit TeppuTopun
IaBHO yXKe MPOH3BOJHJHChL TeOJIOTHYECKHe HCCJEeJOBAHHSI, U3 KOTOPHIX OCO-
GeHHO HHTepecHHIMH MABAAIOTCA paborhl I'. CBHA3HHCKOro, H3ydaBLIEro
CTpPOeHHe AHTHKJHHAJMbHOro «rpeChsa» fcao — KpocHo.

IToMuMo nepeuncjeHHHIX paboT, H3 HauGoJjiee HOBHIX NPEACTABJAOT
uHrepec uccnenoBanus M. BpoBuaxka B cpenHeM teueHun p. CaH, mokasas-
miero IWHPOKOe pacHpocTpaHeHHE KPOCHEHCKHX OTJIOXCHHA B ceBepo-samai-
HbIX pafioHax BHemneit antuknuHaneHo#i 30 Kapmnar.

Hakonen, Heo6xoxuMo otmeTuth paGory A. Tokapckoro 1947 r. (17),
‘CollepKalllyl0 HeKOTophbie O6LIHe 3aMeYaHHs, KacaioliHecsd TEKTOHHKH OIHChHI-
BaeMoi Hamu 30HH. A. Tokapckuii oTmeuaer, uto B Gacceiine p. JlyHaiiua
MAPOHCXOAUT BO3[AbIMAHHE OCeH CK/MafuaThix CTPYKTYp LleHTpaibHOH CHHKJIH-.
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Taxum 0GpasoM, PeHTTEHOCTPYKTYPHBIA aHaJH3 AaeT BO3MOXHOCTE
OMHGOYHO OTHECTH MHHEPaj K MaHTAHHTY.

CnekTpanbHblii aHAJIH3 MaHTaHHTA H3 ob6pasua 62/1 nokasan Hasuy,,

B HeM, KpoMe MapraHua, takke Mg, Si, Fe, Ca (cuibHbe nunmu), 1?,51\e

oueHb CHAbHbie nunuM, Al — cpennne nmnny, V, Cu, Co, Sr — cnabue e ny

.Hud, Ni — ouenb cnabbie yuHuH (Ha ¢ur. 4 06o3HaYeHbI DyHKTHpOM).

Geg.

Ta6anna

MeKINAOCKOCTHBIE PACCTOSAHNS H OTHOCHTEAbHAS HHTEHCHBHOCTL
aupPpakuHOHHLIX JHHHA Ha NeGaerpammax Masranmta us Huxomoasckore
MECTOPOXKACHHS H MaHFraHHTA H3 APYTHX MECTOPOXKAeHHi

—_—
06p. M 62/2, Hako- . MécTOpOKACHHE Hapdeabn, Cepman
O6p. 62/1. Hukonoas- no.vll)n;cxoe MeCTOPOXK- Mypxuk (mo A. T. (no M. ¢:'|enu1epyn:
cKOe MecTOpokaeHHe Aenue CycnaoBy), Kasaxcrau B. Puuymonay)
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Lnsi onipenesieHusi cocTaBa 4epHOH MeHee TBepROM H3OTPONMHON ‘MacCH
B TOM Jke HuiH(Qe U3 Hee Gbl1 OTOOpPaH MOPOLIOK MJISt PEHTTEHOCTPYKTYPHOTO
aHaan3a. B pesynbrare nosyueHe! ciepyiouipe pnaHaole. Ha pebaerpamme
JMOBOJNLHO . OTYETIMBO BHIEH PAA AH(pPPaKUHOHHBEIX JIHHHI, XapaKTepH3ywO-
YIIMX - KPHCTAJJIHYeCKOe BellecTBO, NpeICcTaBjeHHOe MaHraHutoM. OgHako
TeMHbifi 06muii (GOH CHHMKa CBHIETEJIBCTBYET O TOM, YTO B HCCJIEAYEMOM
nopomxfz HapsAgy ¢ KpHucrajnuueckod dasofi Haxoautca amopgpHOE Be-
LLeCTBO:

: A Tepmuﬂ AMopdHOe BellleCTBO Mbl MPHMEHNEM AJA 0GO3HAUEHHS COCTOAKHA Beulecn!,
He JNaolMX nuHHA Ha pgeGaerpaMmax.
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[Ipu comocTaBjieHHH NaHHbIX Tabjuubl | HaGlonaercs moJiHOE CXOACTBO
p MEXIUIOCKOCTHBIX DACCTOSIHHAX MaHTaHHTA H3 o6pasuos 62/1 u 62/2. Jlu-
yuH KaKHX-THGO APYrHX MHHEpajoB Ha HeGaerpaMMe He BbISIBJSIOTCS.

CrnektporpamMmma OCHOBHOH Macchl (o6pa3sel 62/2) HuueM CyuieCTBEHHBIM
ge OTJIHYAETCS OT CMNEKTPOrpaMmbl APYrHX 00pasioB MaHraHuta (c¢ur. 4).
B OCHOBHOH Macce MBI BCTpeYaeM Te JKe NDHMECH, KOTOpble HaXONATCs B
KPHUCTAJTHIECKHX BbIAEJNEHHAX MaHraHHTa, HO, CylAsl MO HHTEHCHBHOCTH JiH-
Huil Ha CIEKTpOrpaMMe, B HeCKOJIbKO MeHbIIeM KOJIHYEeCTBE.

Pe3yJibTaThl XHMHUYECKOTO aHajii3a KPHCTAJIHYECKHX BhIAEJIEHHH MaHra-
uuta (o6pasen 62/1) m Gojee MATKHX 4epHbIX Macc (o6pasew 62/2) nphBe-
aeHbl B Tabauue 2.

Ta6auna 2
O6pazen 62/1 O6paaen 62/2
Kommonentn *
e, % | MR | M| vee v | i

Sio, ... ... 8.20 — — 8.60 —
ALO, . . .. .. 4.62 — — 11.02 —
Fe,O, . . . . .. 1.92 — — 2.84 —
FeO . ... .. He OGH. — — He OOH. —
CaO ...... 2.26 — — -2.26 —
MgO . ... .. 1.73 — — 1.64 . —
BaO . ... .. He OGH. — - He O6H. —_
NiO. . ..... Ee O6H. — — He omnp. -
CoO .. .. .. He O6H. - — HH omp. _
MnO . ... .. 30.55 70.93 430 4,75 67
MaO, . ... .. 35.10 86.93 403 54.63 629
PO ... ... 0,458 — — 0.268 —
SO, . . .. ... 0.120 — - 0.20 - —
H,O- . . . ... © 71,94 — — 0.62 —
Moo ... .. 11.88 — — 12.04 ——
‘Cymma. . . 98.78 — — 98.87 -
H,O0+ . .. .. 8.24 18.016 457 . 8,49 . 471.
Mn . ... ... 46.10 - — 37.37 —

1 XHMHUeCKRH aHAAH3 npoH3BeXeH B XHMHYECKOH - 1a6OPaTOPHH
HucrutyTa reosorsu JHenponeTpoBCKOro rocyAapCcTBEHHOrO. Y HHBEpPCH-
Tera, aHaautuk H. A. E¢nmona; MnO, onpenensnace mo akTABHOMY
kucaopony, MnO HaifiieHa no pasHOCTH MeXAY OGIIHM KOJIHYECTBOM
MapraHia H KOJNHYeCTBOM YeThipeXBaJEHTHOrO MapraHua.

H,O+ onpeneneHa kak pa3HOCTb Mex Iy HOTepsAMH NpH INpoKa-
AMBaHHH M koauvyectBoM CO,, skBHBaleHTHOM cymme CaO 4+ MgO.

OcHoBHasi 4aCTb. KpeMHe3eMa, OKHCH aJIOMHHHSI H OKHCH XeJjie3a, o6Ha-
PYXEHHbIX aHaJH30M, BXOAHT B COCTaB TeppHreHHOro MaTepHajia. YactHuHo
3TH KOMIIOHEHTHl MOTYT GblTb aACOpPOHPOBAaHHLIMH THADOOKHCJIAMH Maprad-
na. CaO u MgO HnaxomaTca B BHIe KapGOHaTOB, MEJIKHE 3ePHAa KOTOPbIX
Ha6JOAAIOTCA B PYAHOM BelUECTBe MO MHKPOCKONOM.

Iasi onpenejeHusi cocTaBa MapraHLOBOro MHHepaja H3 ofpasua 62/1
nyTeM MepecyeTra MOJy4eHbl MOJIEKYJSIpHble KOJHYECTBA OKHCJOB Maprasia
H Boxbl. COOTHOIIEHHe MeXAy 3THMH KOMMOHEHTaMH B obpasue 62/1 cae-

AyioLee: 4
403 MnO, 4 430 MnO + 457 H,0,
‘MnO, + 1.066 MnO + 1.13H,0.

CormocraB/ieHHe 3THX JaHHBIX C TeopeTHYecKol ¢opMyJofi MaHraHHTa
{(MnO; -Mn(OH),; uan MnO; - MnO - H,0O) nokassiBaer, 4T0 110 XHMHYECKO-
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My COCTaBy MapraHNOBbii  MHHepan  JAeACTBHTEJBHO COOTBETCTRYey
MaHraHHTY.

WHoit xumuyeckuit cocTaB MMeeT o6pasen 62/2. IlpuselenHnie By,
JaHHble MHKDOCKOMHYECKOrO H3Y4YeHHs H PEHTTeHOMETPHUYECKOTO aHajnay
CBHETEJILCTBYIOT, 4TO B 06paslie, KpOMe MaHraHHTa, HaXOAUTCS aMOpduag

asa.
? CorjlacHO AaHHbIM XHMHYECKOrO aHaJH3a, B COCTAB CMECH MapraHuOBmy
MHHEPAJIOB BXOJAT CJEAYIOIIHe KOMIOHEHTHI:

67MnO + 629MnO, + 471H,0.

IlyTeM BBIYHCJEHHSI KOJIHUECTBAa MAaHraHHTa MO IBYXBaJEHTHOMY Mapray-
1y mojydyaem ocratok: 8.4MnQO; + 6H,0.

Ha neGaerpamMme cMecH HeT JIMHHMH, XapaKTePHBIX MJIS MHPOJIO3HTA, Yt
YKa3biBa€T Ha OTCYTCTBHe B Hell CBOGOAHOH KPHCTANJIMYECKOH JBYOKHCH
Mapranua. Ilo Bcell BepOSITHOCTH, ABYOKHCh Mapradlia cBsi3aHa ¢ BOJOH g
BHIe MHHepaja BepHagura (MnO,-0.72H,0), T. e. m3yuaemassi cMech 3
MOJIEKYJIAPHOM OTHOlileHHH cojepXuT 10% wMmaHranuta u 909% BepHanuTa.

Bepuagut — MnO, - nH;O, rae n kone6aercs or 0.4 go 1.0, mo A.T. Be-
textuHy (3), XapakTepH3yeTcsi KOJJIOHAHBIM COCTOSIHHEM H TNIPH DEHTreHo-
METPHUECKHX HCCJIEfIOBAaHHAX OGBHIYHO He OGHAPYXKHBAeT KPHCTAJIHYECKOH
npupoisl. BrnepBrie BepHasHT Gbi1 OGHApPYXeH B 30HAX OKHCJIEHHS ypaiib-
CKHX MECTOPOXKAEHHHA MapraHiga Kak NPOAYKT OKHCICHHS MapraHLOBRIX
CHJIHKAaTOB H KapOOHAaTOB.

B ManraHutoBeix pynax HHKoONOJBCKOro MeCTOpPOXKAEHHSI BepHalIuT
HTpaeT CyIecTBeHHYI0 poJb. YepHbie, HHOrZa GypoBaThle MaHIaHHTO-BepHa-
JHTOBLIE MacCHl JAaioT GYPYyI0 4epTy, HMeIOT HeBBHICOKYIO TBepAOCTb H IMOHH-
JKeHHblI OObEMHEIT Bec MO CPAaBHEHHIO C MAHFAHHTOM H ITHPOJIIO3HTOM.
Ilpexxae Takue MacChl OOBLIYHO HA3HBAJH BaLOM.

Jpyroii THn MaHraHHTOBOH pyAbl fIYEHCTOrO CTPOEHHS NpeACTaBAsfeT
MeJIKosiueHcTad pyAa, obpasyoollasd CIJIOUIHbBIE NPOCJOH MOLIHOCTBIO 10—
20 cM. Ora oyeHb KpenKas, TsxXeJyasl pPyAa LEJHKOM CJIOJK€Ha MaHTaHHTOM,
IpHYEM Ha CTeHKaxX NYCTOT HaGJIOAAIOTCS LIETKH MEJKHX KPHCTAaJIJIOB 3TOrO
MHHepaJla, a BHYTPeHHHe 4YacTH MexXny fvelikaMH NpencTaBJieHbl CKpHITO-
KPHCTaNJIHIECKUM MaHraHHTOM.

[IIupokn pacnpocTpaHeHH B MECTOPOXKAEGHHH TaKxke KOHKpelUHOHHbie
MAHraHUTOBble pyAbl. MaHraHHTOBLHIE KOHKpDELHH HMEIOT pa3mep OT 1—2 mm
(ooautn) mo 15 cM. OHH HMeIOT OKPYrIylo GOpMy H HEPOBHYIO GYrpHCTYIO
nosepxHocTb. ClioKeHHe HX KOHLEHTPHYECKH CJIOMCTOE HJIH KOHLUEHTPHUYECKH
ckopaynoBatoe (¢ur. 5).

B IeHTpe OONHTOB H KOHKpEIHH 9acTo HaOMIONAeTc KBapilieBoe 3epHO
pasmepoM okoso 1 MM. OT NHpOJIIO3HTOBHIX O6Gpa3oBaHHi 3TH KOHKPELHH
OTJIHYAIOTC TNOBLIEHHOH TBEPROCTBIO (C TPYAOM pacKajWBalOTCH MOJIOT-
KoM). lIBer CKPBITOKPHCTaJNHYECKOA MaHraHHTOBOA MacChl B H3/IOMe Ke-
JIe3HO-YEPHBIAl HJH TEMHBIA CTaJbHO-CephIi C CHHEBAaTRIM OTTeHKOM. Hajnom
HepOBHbIH, ¢ TeHNeHIHeHl K pakoBHCTOMY. Llser weprthi H mopomka Gypwif,
TBepAOCTb 5, HO yacTo ObiBaeT HHxe (3—4), ynenabHHi Bec okomo 4. Pyn-
Hble KOHKpELMH HepaBHOMEDHO pacnpefefeHbl B INECYaHO-TIHHHCTON HJIH
MeprejIucToi Macce.

IIpn wHccnemoBaHHM NOJHPOBAHHHX LTHGOB H3 KOHKpeUH# IOA MHKpPO-
CKOMOM INpH GOJIbLIOM YBeJHYeHHH OOGHApYXKHBAeTCST AHH3OTPONHA pPYIHOMH
MacChl H MeCTaMH siBJieHHe ABYOTpaxkeHHs. ONpexejHTb COCTaB CKPBLITOKDH-
CTaJI/INYECKO MHHepaJibHO# Macchl 6e3 NpHMEHeHHs TOYHHX METOHOB WHC-
cJieoBaHHA He NpeJCTaBJIfeTCd BO3MOMKHBIM.

Peaynbratel pacmingpoBKH AeGaerpaMMEI MaHTaHHTa H3 KOHKDELHOHHMLIX
pyn npexacraBiieHHl B TaGaune 3 (o6Gpasen 65).

Herpyano Buaers, uTo Ha jgeGaerpamMe naHHOro o6pasua, Kpome
MaHTaHHTOBBHIX JIHHHM, BBLISIBJSIOTCS BCE OCHOBHblE JIHHHH, XapaKTepHHe AJis
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onto3uTa. OJHAKO 1O MHTEHCHBHOCTH STH JIHHHH 3HAYATEJBHO YCTYNaioT
JHTaHHTOBLIM.

TakuM 06pa3oM, 3TH KOHKDEIHH COCTOAT B OCHOBHOM H3 CKPHITOKDHCTAJ-
496CKOTO MAHFaHHTa, HO B HE3HAYHTEJIBHOM KONHYECTBE B DYRHOH Macce
jaXORNTCA TaKxke muposiosut. Ilocnenuuii BO3HHKaeT, TMOBHAHMOMY, MyTeM
okHCHeHHs. MaHranuta. IToJ MHKPOCKONOM WIIHG NpEeiCTaBleH HacTOJBKO
{OHKOKPUCTIIHYECKOH Maccolf, 4To pasnuuaTh OTIAeJbHbe MeJbYaiiume
sepHa STHX MHHEDAJOB He NPEJCTABJSETCH BO3MOXHBIM. i

K aHaJIOTHYHOMY 3aKJIOYEHHI0 O COCTaBe PYIHOA MacChl, cJjaramoued
o6pa3ell 65, NPHBOAMT M3yueHHe KPHBLIX HarpeBaHH.

Ta6aunma 3

eXNMNOCKOCTHBIE PACCTOSIHHA H OTHOCHTEeJlbHafA HHTEHCHBHOCTH JnddpaKkuHoOHHBIX
aunuit Ha nebaerpammax o6pasuos 65, 76, 62/1 HHKONOABCKOro MeCTOPOWAEHHSA H
NHPOAIO3HTA 110 PEHTreHOMETPHUYECKOMY ompejelleHHI0O MHHepaaos (4) ’

O6p. 62/1, ManrannT Q6p. 76, MaHTaHHT O6p. 65 "“PO:xf:T;'ﬂ?’ 1::%; g:‘lpen.
1 d 1 d - 7 d 1 d
10 3.362 10 3.362 10 3.362 —_ —
- — — —_ 3 3.061 10 3.118
5 2.619 4 2.619 5 | 2.624 — —
1 2.504 1 2.493 2 2.493 —_ -
7 2.399 8 2.394 7 2.394 9 2.404
4 2.261 4 2.256 4 2.952 —_ —
4 2.188 4 2.188 4 2.180 2 2.203
— — - — 2 1.096 7 2.108
— — - — 1 1.962 4 1.954
6 1.774 6 1.776 6 1.771 — —
2 1.699 2 1.697 2 1.697 —_ —
8 1.664 8 1.664 8 .| 1.660 — —_
2 1:632 2 1.632 3 1.622 10 1.622
— — — — 1 1.542 8 1.555
5 1.497 4 1.498 5 1.495 — —
4 1.434 4 1.434 5 1.434 6 1.434
1 1.376 — -~ 1 1.374 3 1.393
4 1.321 4 1.320 6 1.319 2 1.208
—_ — — — — — 8 1.302
1 1.260 — — 1 1.259 - —
1 1.214 — — 1 1.212 2 1.201
3 1.179 2 1.178 1 1.178 - —
2 1.157 2 1.156 2 1.157 2 1.160
3 1.133 2 1.133 4 1.133 - —
2 1.116 — —_ 1 1.114 3 1.120
2 1.098 — — 2 1.097 —_ -
3 1.078 — - 2 1.079 - —
- — - - - — .17 1.054

KpuBasg HarpepaHHs YHCTOrO KPHCTaJUIHYECKOTO MAHTAHHTA, IO JAaHHEIM
JI. T. Bepra u apyrux (I), uMeer TpH SHAOTEpPMHYECKHX BOJHBHI: NepBas —
B TemMnepaTypHoM HHTepBaJje, npuMepHo or 300 mo 360° LI orBeuaer pasjo-
XKEHHI0O MaHraHutra ¢ ofpa3oBaHHeM GpayHHTa, Bropas — ot 940
a0 1000° LI — nuccounanun GpayHHTa ¢ ofGpa3oBaHMEM rayCMaHHTa M Tpe-
Tht — B HHTepBane 1160—1200° L] — panpHefimeMy npeBpalleHHIO IIO-
cJIeIHero. : !

Ha kpuBBIX HarpeBaHHs MHHepaJibHOH Macchl H3 obpasna 65 sadHkCH-
POBaHHl TPH 3HAOTepMHUYeCKHX BoviHH (¢ur. 6). IlepBasi, oueHb pe3Ko Bulpa-
JeHHasi, 3aKJlloueHa B TemmeparypHom HHTepBaje or 310 mo 390° LI, Bro-
pasi —or 510 no 660° — BupaxeHa MeHee sCHO, TpeThsi —oT 930 mo
970° — ycTynaer no BHIPasHTeJbHOCTH NepBOH, HO INPEBOCXOMHT BTOPYIO.

Takum o6pasoM, Ha nojydeHHOA TepMorpaMMe HMeIOTCS JiBe SHAOTED-
MHUECKHE BOJIHBI, XapaKTepHMe: st MaHraHuTa. Tperbs MaHraHHTOBas BOVI-
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Ha, COOTBETCTBYIOLAsI TeMmepaTypHOMy HHTepBany 1160—1200°, ne yq
OTPasHTLCA Ha KPHBO#,, TaK KaK HarpeBaHHe INPOM3BOANIOCH N0 TeMIlepM
Typs 1000°. &

Bropasi sHpoTepMHuYecKad BOJIHA Ha TepMorpamMme obpasua 65 OTBey,
AHCCOLMALMH MHPOJIIO3UTA C 0oO6pasoBaHHeM CTAaOHJIBHOrO B-6payHura p -,.:T
neparyprom HHrepBaje 510—660° L. Ha kp#BbiX HarpeBaHUsl YHCTOTO nyg.
JIOBHTa 9Ta BOJHA OGBLYHO ObIBAaeT HCKJIOUHTEJBHO DPE3KO Bbipaxe
Ha tepmorpamMe Haiiero o6pasima OHa HMeeT Ppa3MBITHIA XapaKTep,
CBHIETEJILCTBYET, NMOBHAMMOMY, O MOJYHHEHHOM KOJIHYECTBE MHPOJIIO3HTY |
MHHepaJIbHOH Macce. :

®ur. 6. KpuBrle HarpeBanHs MPHPONHOHK CMECH MAaHTaHATA H NMHPONIO3HTA
H3 KOHKPeIHOHHHX PYR HHxonoabckoro MecropoxcieHns

Hanoxenne tepmuueckoro sgupexra AHCCOUHAUMH MHPOIO3HTA B HHTEP-
Basie npuMepHo ot 600 mo 700° LI ma tepmorpammy manranura E. S1. Pope
CUMTaeT XapaKTepPHHIM IJsi NPHPOAHBLIX OGPA3OBaHHH MaHTAHHTA.

CnekTpa/ibHbIi aHaJH3 MaHTaHHTA, COAEpIKAIero MHPOMIO3HT (oGpaseil
65), He BLIABMJ B HEM HaJHYHA KAaKHX-NTHOGO HOBBIX 3JICMEHTOB 11O CPaBHe-
HHIO C MAHTaHHTOM H3 Apyrux o6pasuoB (dur. 4).

HeoGbiuHoe cTpoeHHe -HMEIOT MaHTaHHTOBbIE KOHKPELHH, HalileHHble
BOJIH3H TpaHHIBL PYAHOrO IJIacTa ¢ MOACTHJAIOLIHMH NecKaMH Ha Mapbes-
CKOM YyuacTKe MecTopoxaeHHs, KoHkpeuuoHHbie OGpasoOBaHHA HOCTHraioT
80 MM, ¢dopMa HX OKpYyIJas, UBer YepHbIf H KODHYHEBO-YeDHLIA, mnoBepx-
HOCTb HepoBHafl, 6yrpucrasi. B HajioMe KOHKDeUHH HeoQHOpOAHHE, ITpocThIM
rJ1asoM 34eCh Pa3JIHYaloTCA MeJIKHe PasMepoM IO 5 MM, KeJIe3HCThie OOJIH-
Thl KOPHYHEBOTO M KDaCHOBATOTO LBeTa H KpYNHble KBapleBbie H NOJEBO-
mnaTtoBrie 3epHa. LlementoMm siBisiercA KeJe3o-yepHbIi MapraHiIOBLIA MHHe-
paj, caaralouiiii OCHOBHYIO MacCy KOHKpelu#. ‘

[Ton MHKpPOCKOIIOM' B MOJHPOBAHHOM LLIH(E B OCHOBHOH CKpPLITOKpHCTAJ-
JIHYeCKO# MaHraHHTOBOH Macce HabJIOKAIOTCA MHOTOUHCJEHHbIE BKJIIOYEHHA
B ‘BUjie KBapUeBLIX H NOJIEBOLIMATOBLIX 3epeH pasMepoMm or 0.05 po 0.5 mM
‘Y THIPOTETHTOBWX OOJHTOB f0 5 MM B auamerpe (¢wur. 7).

SlcHo BHIpaKeH mpoliecC pasbeNaHHsi H 3aMeIleHHS MAaHTaHHTOM THAPO-
FeTUTOBLIX QOJIHTOB H HEPYAHBIX 3epeH. 3aMellleHHe B NePBYIO oyepenb HOeET
MO TPeUIHHaM H CJOHCTOCTH OOJINTOB. MaHraHHT BOAETCHI B TFHIPOTETHT - SI3H-
KaMH, a MeCTaMH MOYTH le/HKOM ero 3ameuiaer. B srtom ciayude HaGmawo-
JlaeTcsl PEJAHKTOBOE CTpOeHHe OOJNHTOB (dur. 7).

- B6JH3H THAPOTETHTOBLIX OOVIHTOB M Ha MX MeCTe MaHTaHHT umeer 60-
-Jlee CBeTJbIH OTTeHOK (GeJblil) M He COREPIKHUT HepyAHHIX BKMoueHui. ITpu
CKpellleHHBIX 'HHKONSAX OH JaeT 3MeChb JYYACTYIO KapTHHY yracaHus.

Hockonpbky BhiiefieHHS MaHraHHTa B HUTH(GE TPEACTABJAIHCH He TOBCEM
‘@BbMHLIMH, OB MPOH3BENEeH PEeHTreHOCTPYKTYPHBII aHaJH3 NOPOHIKE,
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’ 106P3HH°F° noj, GHHOKYJAApoM H3 6efbix yyacTkoB. JlaHHbie peHTTeHOMEeTpH-
xoil CBeMKH (TaGauua 3, obpasew 76) CBHAETEJNLCTBYIOT, UTO MHHEpan
qeTcsl MAHTaHHTOM.

7 Kasajoch Obl, YTO MAaHraHHT, OOpa30BaBLIMACA TYTEM 3aMellleHHs Ke-
esUCTBIX GOCOBHH H HEDYNHBIX 3€peH, MOL HMeTb B CBOEM COCTaBe
o6eHHO MHOro npumeced. OIHaKO CIeKTPaJbHbIA aHajius o0pasia He IOA-

(pepKAAET 3TOTO MOJIONKEHHS (¢ur. 4). HaoGopor, oTMedaeTcsi NOHHKEHHOE

cofepIKaHHe NpHMecell MO CPaBHEHHIO C IPYTHMH OOpasiiaMH MaHTaHHTa.

1ak, V, Ti, Sr, Cr ¥ T. n. B H3y4YaeMOM NOPOILIKE COBEPLIEHHO OTCYTCTBYIOT.

GbopMHpOBaHHE OIHCHIBAEMBIX KOHKPEIMH MOXHO MPEACTaBHTh CJENylo-
guM o6pasoM: 1) B Hauane [POHCXOMMT OOpasoBaHHe THAPOTETHTOBHIX
00JHTOB; 2) 3aTeM 3axBaThiBaHHe THIPOPETHTOBBIX OOJIHTOB H KJIACTHIECKHX
yepyAHBIX 3ePeH KOJUIOHNAJbHOM MacCOfl THAPOOKHCJIOB Maprailla B MOMEHT
gX OCaXJEHHs; 3) HaKOHell, XHMHYECKOS B3aHMONEHACTBHE MEXAY THAPO-
oKHCJIaMH MapraHila H BKJIOYEHHHIMH B HHX MHHepaJibHbIMH OGpa3oBaHHs-

MM, BbIDa3HBIleecss B Pa3belaHHH H 3aMeIleHHH MOCJIeSHHUX.
BsauMoneficTBUEM H NOIVIOUIEHHEM JKeJIe3UCTHIX BKJIOYeHHA I'HAPOOKHC-

JaMH  Maprasna cljeiyer oOODBACHATH TOT (akT, 4TO THAPOTETHT B PYAHBIX

puiHdax BCTpeyaercsi JOBOJIBHO DPEXKO, XOTs, 1O JaHHBIM XHMHUECKHX aHa-

JH30B, XKEJe30 COLEPXKHTCA B pyAe MOBCeMeCTHO B KovinuecTBe oT 1 1o 3%.

Ncuaomenann

B pa6orax mnpolLIBIX JIeT 10 MHHEPaJOrHH HHKONOJBCKHX DYA TEPMHH
NCHJIOMeNIaH yrnorpe6Jasfercda Anid. 0G03HaYeHHsA KOJUIOHLAJbHBIX THIPOOKHC-
/0B MaprafHia «HayuHas OT COOCTBEHHO Baja, MHKPOCKOMHYECKH HEKPHCTaJ-
JHYHOTO, A0 MeJIKOKpUCTajuiHueckoi pasHoBupHoctH» (II. M. Kanu6oson-
kuit). TakuM o6pa3oM, NMpaKTHYECKH K IICHJIOMENAaHAaM OTHOCHJIHCh BCe
06pa3oBaHHs CKPBITOKPHCTAJJIMYECKOTO CTPOEHHS M Jaxe YacTh MEJIKOKPH-
CTaJIHYeCKHX, B TOM 4YHCJie H MaHTaHHTOBble pyAb. B cBs3M c peHTreHo-
METPHYECKHMH HCCICIOBAHHAMH DE3KO MeHsieTCA NpeACTaBJeHHe O KOJHYe-
CTBEHHOHl POJIH IICHJIOMEJIAHOB B HHKOMOJBCKHX PYAax B CTOPOHY ee yMeHb-
meHHs. B MaHraHHTOBEIX pyjAax NCHJIOMeJaHbl HaMu He oGHapyxeHHl. ITupo-
JMIO3UTOBBIE DPYABL, CyAsa no jgeGaerpamMe o6pasna 80, comep:kar KpHNTO-
MeJaH H POMAaHeIIMT W3 Tpynnel ncHiaoMesaHoB. O6a MHHepajia HaxomsTCA
B TECHOH CBfI3H C THPOJIO3HTOM, H BHIJEJIUTH TOMOTEHHBII MaTepHaad A
XHMHYECKOTo aHallH3a He NPeACTaBHJIOCh BO3MOXHBIM. Ilnsi oKOHYaTesnbHOro
pellleHHs BONpPOCAa O POJIH NCHJIOMENaHOB B HHKOMOJLCKHX pylax Tpebyercs
NOCTAHOBKA JOMOJIHHTEJNBbHBIX HCCNENOBAHHA ¢ TNPHMEHEHHEM DEHTTeHOB-
CKOTO H CNeKTPaJIbHOrO aHaJIH30B. :

Mupoaio3uTOBble PYABI

KoHKkpeuHoHHbEIE NUDPOJIO3HTOBEIE PYAbl HHKOMOMBCKOTO MECTOPOXKAEHHS
6bliIn I0BOJIbHO moapo6Ho onmucaHbl H. A. CoxkosnoBbiM eme B 1901 r. (6).
Onpenesenns H. A. CokosoBa, ciejlaHHble Ha MaTepHajie HECKOJBbKHX H3-
BECTHBIX B TO BpeMsl yYaCTKOB PYAHOH 3aJieXH, GblJIM BINOCJEACTBHH Mexa-
HHYeCKH paCmpoCTpaHeHbl Ha BCIO IJomlaab MecropoxkaeHHsa. IIpu stoMm B
paspsan » ICHAOMEJaHOBO-NIUPOJIIO3HTOBLIX TONAJH H DPYAH MAaHraHHTOBOH
¢daumn, B KOTOPHIX, KaK CBHJETEJLCTBYET TpHBEAEHHOE BHIIE OMHCAHHE,
MHAPOJIIO3HT HrpaeT NMOJAYHHEHHYI0 POJb HJIH COBEpLIEHHO OTCYTCTBYET.

B KadecTBe CYIIECTBEHHBIX OCOOeHHOCTe MHPOJIIO3HTOBRIX pyn Huko-
MOJILCKOTO MEeCTOPOXACHHS, NMPOJHBAIOIIMX CBET Ha HX NPHPOLY, Heo6Xo-
IHMO OTMETHTb CJiefyloLHe:

. 1) B cocraBe pynHoro miacra HaG/ofaloTcsi KOHKPELHOHHbI®, STYEHCThIC H
3eMJIHCThIE PYJBI, IPHYEM HX YepellOBaHHE B BePTHKAJbHOM HalpaBJeHHH COOT-
BETCTBYeT YePenOBaHHIO aHAJIOTHIHBIX TEKCTYPHBIX THIOB MAHTaHHTOBRIX PYA.

. 2) MeTaKoJIOHAHEIE H OOJHTOBHIE CTPYKTYDPHI PYH CBHAETEJbCTBYIOT 06
HX KOJIIOHIZHOM HPOUCXOXKIAECHHH.
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3) Ilo cTpykrypaM H TeKCTypaM BCe THMbl NHPOJIOSHTOBHIX pyn HMegg
COOTBETCTBEHHBIX aHAJIOFOB CPeiH MaHTaHHTOBbIX PYA. T

4) Cyns no XHMHYECKOMY COCTaBY, OHH OYEHb PENKO ObIBAIT coGeTpey
HO nHpoJio3uToBbiMH. OG6bI4HO, kpoMe MnO;, 1O NaHHBIM XHMHUECKHX apy.
JIH30B BLISIBJAETCS 3HAYHTEJNIbHOE cofepxanne MnO u Bombl, BILeNsIOmeficy,
npH Temneparype Boime 105° LI,

[To naHHLIM PEHTTEHOMETPHYECKOro aHajH3a HMEIOTCS PYIbI, copep.
XKallHe NUPONIO3HT M MaHTaHHT. B coCTaBe MHPOJIOBHTOBHIX PYA HaXoAstey
MHHepaJibl H3 TPYNNbl NCHJIOMEJNAHOB (KPHNTOMEJNAH H POMAaHELINT).

6)" ITon MHKpOCKONOM B MNOJMPOBAHHBIX IHpaX 4YacTo HaGMIOxaloTCy
nceBAOMOP(O3bl NMHPOJIIO3HTA 1O MAHTAHHTY.

Bce 0COGEHHOCTH cO Bceil OUEBHAHOCTBHIO YKa3blBalOT Ha 06pasoBanpe
NMHPOJIO3HTOBBIX PYA H3 MaHIAHHTOBbLIX B IPOLECCE OKHCJIEHHS MOCHERHu,
Oco6GeHHO y6exIaeT B 3TOM XapaKTep NPOCTPAHCTBEHHOTO pPacCHOJIOXKeHus
PYI Pa3JHYHOTO MHHEPaJIOPHYECKOro COCTaBa.

3aKoHOMEPHOCTH pacnpefedeHHs pyaoob6pasyomux
MapraHuoBbIX MHHEPAJOB B MJacre

M3yuenne MuHepasornueckoro coctasa pyA, HaGJiioleHHs, NMPOBEIEHHbie
B lIaxTaX, M NPOCMOTDP MaTepHaJiOB pa3BeAOYHbIX PabOT NPUBOLAAT K BLI-
ROLY O CYLIECTBOBAHHH OlpejeJeHHHX 3aKOHOMepPHOCTeH paclpefiesienus
MapraHiloBLIX MHEepaJjoB B PYAHOM MJjacTe.

MapranuoBo-pyHbfi IJIaCT, KaK HW3BECTHO, 3ajieraer ¢ OueHb CAabuiM
HAKJOHOM Ha IOI B CTOpPoHYy aojuHbl IlHempa. UYactu pymHoro mJjacTa, mnpu-
ypoueHHble K HanGoJiee BLICOKHM abGCOJIOTHHIM OTMeTKaM, NpeiCcTaBJieHb!
MHPOJIIOSHTOBLIMH pyAaMH. lnd HHX XapakTepHbl CIJIOLIHBbIE SIYEHCTHIE MJIU
NJIOTHbIE, KYCKOBAaThie SYEHCTble H pelKe KOHKpelLHOHHble TeKCTyphl. Bmewia-
IOUIHMH NOPOAAMH 3THX PYA OOBIYHO OLIBAIOT NEeCKH H MecuyaHble TJHHHI,
HabJII0OAIOTCA TPOCJIOM NMYCTHIX NMOPOA B HHXKHeH 4acTH miacta. Pyam co-
iepKaT MHOro mecka H IJIOX0 OGOramaroTCcsd TIPaBHTALHOHHBIM CIOCOGOM.

B HanpapjieHHM NOTpyXKeHHs PYAHOTO TJacTa B HeM TOABJAIOTCS H Ha-
YHHAIOT INpeobjaajaTth MaHraHHTOBHle o6pa3oBaHus. [lpencraBjieHbl OHH
[J1aBHBIM 00pPa3oM KOHKPEHHOHHBIMH H peXKe SYEHCTBIMH TeKCTYPHEBIMH
pasHoBHAHOCTAMH. CylllecCTBEHHYIO pOJib 3eCh HIPAalOT 3€MJIHCTHIE PYAbI.
BMemaroliue nopoAbl CTaHOBATCS TOHKO3ePHHCTHIMH, NPEHMYIIECTBEHHO IJIH-
HuCTBIMH. KoOHKpelHOHHbIE MaHraHHTOBblE PYJbl, HanGoJiee KayecTBEHHble
NO COAEPKAaHHI0 MapraHia, JaloT BhICIIHE COpPTa KOHUEHTPAaToB.

Jlajiee B CTOPOHY yMeHbllieHHsi aGCOJIIOTHBIX OTMETOK, B GoJjiee rjyGoKo-
BOOHbIX yacTAXx GeiBwero GaccefiHa, pacmosiaralorcs KapGoHaTHele Mapras-
HOBLIE PYAbl — KaJbIHEBO-DOLOXPOSHTOBLIE U MaHraHO-KaJbUHTOBBIE ¢ TJH-
HHCTOH BMelyaoueli noponoi.

Beneacrsue oueHb HOJIOFOTO MajfieHHs PYAHOTO MJacTa H HeNpaBHJAbHOM
KOHGHIypalHH NOBEPXHOCTH MOACTHJAIOIHX TOPOJ, YKa3aHHbIe 3aKOHO-
MEpHOCTH He Be3fle OJHHAKOBO Bblpa<eHhl. B pasjMYHBIX 4acTAX MecTopo-
JKJEHHs] CMeHa BellleCTBEHHOro coCTaBa pYJA NPOHCXOAHT Ha pasHeIX pac-
CTOSTHHUAX,

AdajiornyHasi 3aKOHOMEPHOCTb B COCTaBé MapraHUOBHIX DPYA '-Iila'ryp-
ckoro, [TosiyHOUHOrO M APYrHX OCaJOYHBIX MECTOPOXJAEHHH MapraHua paHee
oTMeueHa W o6bscHena A. I'. BerextuHoiM (2, 3), BLIIEJHBIUUM THPOJIIO3H-
TOBYIO, MAaHFaHHTOBYIO H KapGOHaTHYIO (pallHH MapraHUOBHX OCaLKOB.

IIInpoxoe pacnpocTpaHeHHe MaHraHUTOBHIX pyn B Hukomoabckom mecto-
POXKIEHHH CBHIETEJBbCTBYET, YTO Ha [HE 3aJIMBOB OJIHTOLIEHOBOTO ~MOpS
oceAaBIHE KOJUIOMAAJIbHbIE COEAHHEHHS1 MapraHia NomnajajuH B YCJIOBHSA
HEKOTOPOTO HeNOCTaTKa KHUCJOPOIa H HCTHITHIBAJH 4YacTHYHOE BOCCTaHOBJe-
Hue. B pesysnbrate cuHepesHca M PacKpHCTaJLIM3alHH TiorpeGeHHOTO Map-
raHlOBONO BelIeCTBA B TIOCJEAYIOllee BpPeMs H BO3HHKJIH MeETaJJIOHAHBIE
CTPYKTYpbl, OTYETJIHBO HabJjiogaeMble B DYAHBIX ULIH(paX.
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oclle OTCTYIJIEHHs: MOpsi (PU3HKO-XHMHUECKHe YCJIOBHSL B TOJLE oOcaj-
43MEHHJIHCh B CTOPOHY npeoGiafiaHHsl OKHCJIHTEJILHBIX Tpolneccos. OKHuc-
K08 10 PYA, BEPOSITHO, CNIOCOGCTBOBAJ pAa3MbiB BHILIEJIEXKAIIHX TNOPOX H
Je""eﬂbnoch 60oraThiXx XHCJOPOJOM IIOBEPXHOCTHBIX BOA. DJjHxe Bcero k
b Loﬁ MOBEPXHOCTH OKa3alliCh YacTH Njacra ¢ GOJbLIMMH BbICOTHBIMH
# erkaMH. BMecTe ¢ TeM, NOCKOJIbKY B NEPHON OTJOXEHHS 'MapraHIOBEIX
oM 5TH YACTH IJIAacTa GBUIM PaclojioXeHhl GJiHKe K GeperoBodl JIMHHH, BMe-
2 joue TOPOAbl 3/leCh NpPeJCTaBlieHbl NPEHMYIIECTBEHHO NeCKaMH H IilH-
,ﬁ:TbIMH necKkaMH, T. €. MaTepHajioM, GJaronpHATHLIM I [BHXKEHHS TPYH-
HoBblx sod. O6a 3THX ¢dakTOpa H CHOCOGCTBOBAJH NpeBpaHIEHHI0 MaHraHUTa
HPOJIOSHT M TICHJIOMENAHOBEIE MHHEpAJIbl. TaM, rze MoHOCTL mnepe-
pBAIOIINX PYIHBIA TJACT TIOPOA 3HAYHTEJbHA M BMeLIAIOIlHe NOPOALI B
qpacTe TPEICTABJCHE MEJNKO3EDHHCTHIM TIJIMHHCTHIM MaTepHaloM, pY.AL
raJIACh TIOKa ellle MAHTAHHTOBLIMH M KapOOHATHBIMHM, HO H 31€Cb OHH
4aCTHYHO 3aTPOHYTHI MPOLECCAMH OKHCJIEHHSI.

BpiBOoAbI

1. B cocraBe mapraHiuoBhiX pyn HHKOMOABCKOrO MECTOPOXIEHHA, paHee
(YHTABLIHNXCS TCHJIOMEJaHOBO-MHPOJIOSHTOBLIMH, IIHPOKO pPacnpocTpaHeHhl
WaHTaHHTOBble PYAbl. 3HAUHTeNbHAs YacTb 3ajieXKell LeJHKOM INpeAcTaBJjieHa
pyAaMH STOTO THIA.

2. ManranutoBole H KapGoHaTHhHle PYHAbl OTBEYAIOT ONpe/iejieHHBIM Ieo-
XEMHUYECKHM alHsiM MapraiioBbIX OCaAKOB.

3. IlcunoMenaHOBO-NHPOJIIO3UTOBLIE PYALl HHKOMOJBCKOTO MeCcTOpPOXAe-
gl BO3HHKJHM M3 MaHTaHHTOBRIX PYA B pe3yJbTaTe UX OKHCJIeHHSl B MOBEpX-
gocTHO! 30He. B CBfisM ¢ 3TMM cienyer NpH3HATh, YTO IVIABHYIO pPOJib B
(OPMHPOBAHHH PYNHBIX MHHEDAJIOB HTPAIOT OKUCJIHTEJbHO-BOCCTAHOBHTEJIb-
b€ PeaKLHH, a He TPOIeCCH pacKpHCTAJLIH3alHH, KaK CUHTAJNOCh paHblle.

4. B MecTtopoxpaeHHH HaGjlofaercsi 30HANBHOCTL MapraHUOBBIX OCAAKOB,
BHpaXKamlasacad B TOM, UTO B HampaBJieHHH TOCTENEHHOr0 NMOrpyyKeHHs pyn-
HOro MJIACTa NCHJIOMEJAaHOBO-NHPQJIO3HTOBLIE Pyl (alHaNbHO CMEeHSIOTCA
MaHTaHHTOBBIMH, a TNocJiefHHe — KapGOHATHHIMH.

5. To oGcroATenscTBo, uto B HHKOMOJNBCKOM MecTOpOXACHHH oOHapy-
KHBAeTCSI 3aKOHOMEPHOCTh B pacnpepeneHuy (aruii MapraHuoBbiX oOCaj-
0B, cBoiicTBeHHasi BooGlIe OCaXOYHEIM MOPCKHM MECTOPOXKIEHHAM Map-
raHia, MMeer OYeHb BaXKHOe 3HAauUeHHE, TaK KaK LaeT BO3MOXKHOCTb B MpH-
NOJKEHHH K MapraHUOBBIM OCajxaM YKpaWHEI HCIOJIb30BaTh OGLIMDHEIE MaTe-
pHajibl, HAKOMJIEHHblE OTEYEeCTBEHHOH reosiorHefl mpH M3yueHHH APYTHX Map-
rannoBblx Mectopoxkfenuii CCCP. Ilpu stom Mbl mojiyuaeM psii pyKOBOAS-
IHX HAeH K pelleHHIo 3ajJaun o pacnpefeleHns ¢docdopa B pyaHOM mJjacrte,
pacnpocTpaHeHHIO PYA Pa3jiMuHBIX THIOB H APYIHX BONPOCOB, CBI3aHHBIX C
IKcnyioaranueii MecTopoXKaeHusl.
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H3BECTHA AKALJEMHUH HAVK CCCp

CEPHA TEOJOTHUYECKAS
1950, M 2

r.C. TPHUAEHKO, H. H. CAYACKAS, H. X. AHIHHbAH
CHHTE3 H HCCJIENOBAHHE HCKYCCTBEHHOIO MHJJIEPHTA:

B craTbe H3NOKEHW MaTepHaJH HCCJIENOBAaHHA 1O CHHTE3y MOHO-
H JHCYIbQHAOB HHMKENS U3 DPAacTBOPOB DPas/IHYHOA KHCJIOTHOCTH, MPHUBOAATCS
JlaHHbIE HX DEHTreHOBCKOTO M XHMHYECKOro aHaju30B H OCBEmalOTCA BONPOCH
NOCHE/IOBATEIbHOCTH HX BHIIafieHHsI M3 DPacTBOPOB.

I. Beegenue

PaGoramu Tuna u IeccHepa 1914 r. ycTaHOBJIEHO, YTO CYLIECTBYET Tpy
monupukauun NiS, omHa u3 Korophix (aNiS) Jerko pacTBopHMa B MHHe-
pajbHHIX KHCaoTax, a Ase apyrue (f u YNiS) mnpexcrasasior cobok
TPYAHO DacTBOPHMBIE (OPMEI; NpPH 3TOM J- H Y-Mogu(pHKaUUH 0o6pasyiores
rJaBHLIM 00pasoM, WJH Ja)Ke HCKIIOUHTEJBHO TOTAa, Korja HHKeJb U cepa
BJHUAIOT APYT Ha Jpyra B oYeHb MaJbIX KOHLeHTpauHusax. M3 CHJIbHO KHCJbIX
pacTBOpOB IpH HATPeBaHHH BbINafaeT KPHCTAJJHYECKHH CyJbdHA, TpeAcTas-
JsolKi coboit unctsiit YNIS.

Jlesu u Baponn (4), H3yuaBlHe PEHTTEHOBCKYIO H 3JIEKTPOHHYIO HHTep-
¢depeHunio 3THX MoaudHKanHH, NPHIIH K BBIBOAY, YTO:

1) ¥NiS, nonyuaoliuiica H3 pacTBOpPOB CyJb()aTa HHKeJIsl, MOAKHCJIEH-
HEIX CEpHOH KHCJIOTOH, HIEHTHYEH C NPHPOAHBLIM MHJLIEPHTOM (poMGO3ApH-
yeckuil, a = 9,61 A, c=3,15 A, ¢/a=0,32).

2) BNiS, nomyuatomufics W3 pacTBOPOB, NMOAKHCJIEHHBIX YKCYCHOM KHC-
JoTOH, HAHTHYEH ¢ OOBIYHBLIM cuHHTeTHYeCKMM NiS (rekcaroHaibumlil, a@ =
=342 A, ¢=530 A, c/a=1.55); npenapar MIOX0 KPHCTaJJIHUYEH, HO CO
BPEMeHEeM ero KpHCTAJUIHYHOCTh BO3pacTaer.

3) «NiS, moayuaiouufici nyTeM ocakKAeHHsS CEpPHUCTBIM aMOHHEM, aMop-
teH, H3MeHsieTcsl Ha BO3JyXe, HO He CTAHOBHUTCH KPHCTaJUIHYHee.

4) IlyreMm anekTpoHHO# HHTepdepeHUHH ynaeTcd HaGaOAaTh CaMOINPOH3-
BosbHbl mepexon TNiS B BNiS, koropeli HacTynaer mpu OGHIUHOI TeMme-
patype MakKCHMyM Yepe3 HECKOJBKO IHefl.

Taxum o6pasom, no manHeiM JleBu u Baponu, YNiS, mmeHTHuHBbI npH-
POAHOMY MHJUIEDHTY, XOTH M CYLIECTBYyeT, HO ABJsfeTcs MoAuduKaimuel, He-
yCTORYHBOH B YCNOBHSIX HOPMAJIbHON TeMIlepaTypbl H HIaBJIeHHS.

Opnako nosgHee, B 1936 r., Busabti mokasan, yro YNiS mepexomur B
BNiS Tonwsko mpu t° 396°, KoTopas U MoXKeT CUHTATHCA TOUKOH HpeBpalleHHs
HH3KOTeMNepaTypHoii Moandukaunn YNiS B Beicokoremnepartypuyio BNiS.
IIpn oxnamneHHH A0 KOMHATHOM TeMmepaTypwl 3Ta ¢asa oOGpaTHOrO mpespa-
IIEHNsT HE HCTBITHIBAeT.

Kasasnoce 6bl, 4TO OnBITEl BuibTa JOCTATOYHO HETKO AOKA3HIBAIOT COM-
HHTEJILHOCTb pe3yJibTaToB JIeBH u BapoHu kak B 4acTH BO3MOXHOCTH MOJY-

1 CuHTes ¥ MHHepaJiorHUecKHe HccienoBauus npoBefenbl . C. 'pHuaeHKO, peHTreHo-
merpua — H. H. Caynckoft, xumuyeckue ananwsnt — H. X. Afiguubsan.
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gusl TekcaroHaabHoi BNiS npu HH3KMX TemmnepaTypax, Tak H B YacTH BO3-
oAHOCTH CaMonpousBojbHoro nepexosa YNiS B BNiS npu HopmanbHo#
TeMnepaType. .

Tem He MeHee Muuenep u Ya#ir B 1944 r. cHoBa NpPHXOJAT K yTBepKie-
0, YTO OCaJOK, KOTOPBIH OHH MOJYYHIIH Nocie 06paGOTKH CepeBONOPOAOM
5% pacTBoOpa cyibgaTa HuKens 2, mpeAcrasiser cob6oii NiS co cTpykrypei,
(0BEPUICHHO OTJIHYHOH OT NMPHPONHOrO MHJUIEPHTA, HO HAEHTHYHOH CHHTETR-
geckomy NiS, noayuenHomy pacrniiaBieHHEM HHKEJsi H Cepbl B 3aKPHITOWM

préKe. ) o

J1. Jlyuaxsucr (5), NpoBOAHBHIMA CHHTE3 H H3yueHHe HCKYCCTBEHHOIO
MHJJIEPHTA M APYTHX J}KeJIe30-HHKeNEeBbX CYJb(HUAO0B, NpHUIEA K CJACAYIO-
gHM BHIBOLAM: ] ;

1) U3 Kucaoro pacrBopa cyjbdaTra HHKeJsl 00pasyeTc MMJJEPHT,
gpuyeM NPEHMYLIECTBEHHO NPH HU3KHX TeMneparypax. CTpYKTypa ero BioJiHe
gleHTHYHA TPHPOXHOMY MHJJIepHTy. OG6Gpa3oBaHWe BHICOKOTEMIIEPATYpHOR
woaudHKauHu B onbitax JIyHAKBHCTa He Halaiomanoch, H OH CTaBUT NOA
coMHeHHe BblBOAL JleBn H Baponu.

2) U3 HefiTpadbHBX ® H YMepEeHHO KHCJ b X pacTBOPOB NpH.
reMnepatype okojo 100° LI o6pasyerca Ni(SH),, a npu HarpeBaHuu Tex e
pacTBOpoB no 280° LI — n0BOJIBHO XOPOILO OKPHCTa/IH30BaHHbIA NiS,.

BecbMa wHTEpecHO, UTO OXHH M3 NpenapaToB (BOAHEIA pacTBOp cyabdarta
gukenn, HaceiueHasit HoS ¢ moGaexoit cepHoro mBera), ocTaBaBIUHMCS B.3a-
nasiHHONH TpyOKe NpH KOMHATHOM TeMMepaType OKOJIO HABYX MeCAnes, aaln
MeJbYafilii ocanok, ne6aerpamMMa kKoTtoporo (ZoRoJbHO cnabasa u Audya-
Haf) TMOKa3sajia HaJIHuHe MUJIIEPHTAa H HOBOH ¢asbl, oueHb cXoAHO c:NiS,,
HO € HECKOJbKO OTJHYHBIMH pa3MepaMu peGpa 3JjieMeHTapHOH SAYEHKH.. :

3) Uz menouHnw x pactBopoB npH temnepatype no 100° LI mosyua-
ioTcA o6beMUCThle amopdHBle ocaikH, He Jaloliue JuHHH Ha AeGaerpaMwme.
Tor ke mnpenapar, HarpeThiit B 3akpeiToM cocyze no 300°, man oueHs X0~
polllo OKpHCTaJTH3oBauHEI NiS,.

Orciona Jlynakeucr nenaer BriBoa, uto NiS; Bcerxa (paspanmka na-
uma — I'. I'.) o6GpasyeTcst npu BEICOKOR TeMmmepaType. oo
. 4) U3 kucawx pacreopos Fe — Ni — S npu temneparype okono 300°
o0pasyercsi GpaBOMT.

Takum oGpa3oM, Ha OCHOBAaHMH ONBITOB JIYHAKBHCTa MOXHO 3aKJIOYHTH,
4TO MHJIIEPHT 06pasyeTcA TOJ bKO H3 KHCJHLIX PAacTBOPOB M MPHTOM TpH
HA3KHX TEMIEPaTypax, a HHKeJieBHIE H JKeJle30-HHKeJeBble NHCYNbHAR —
A3 KHCJIBIX, HefITpaJbHBIX W HIEJNOYHBIX PAcTBOPOB. HO 063aTENBLHO TIPH BH-
COKHX TeMmmepatypax (okoio 300°). :

¢

I1. ¥YcaoBua cHHTe3a

OneiThl MO CHHTE3Y MHJJIepuTa GbIIH HaMH TpPOBEAEHH B pPacTBOpax
Pa3yIHuHOM KHCJOTHOCTH KaK 6e3 n06aBKH CBOGOAHBIX KHCJOT, TaKk H ¢ NOI-
KHcheHHeM. Do HempoGoBaHbl M LIENIOYHBIE PacTBOPHI 4, HO NMPH 3TOM TO-
NYIHTHCh uepHble aMopdHBIe 0CcaiKH, KOTOpbie NanbHefmeMy HCCJAEAOBaHHIO
He MOABEpPraJjHch. )

Pesyabratel cHHTe3a B pacTBopax 6Ge3 noGasieHHs cao6011Hbl'x.‘Knc,{lo‘f'

2 3TH HCCACAOBATENH YMOTPeGJANH H CMeIlaHHbie PacTBOPbl CyabdaToB Xenésa H HH-’
Kens ¢ cooTHolleHHeM HHUKenss u xeaesa 1:1 m 1:10.  Ocaakn, KOTOpbieé OHM TPH 3TOM
NCAYUHAH, NPEeACTARNANN coGofi aMopdHble CMecH CynbdHAOB Kejesa H HHKeId H Ha
ne6aerpavMe JMHHA He AanH. : : .

3 PacTpophl, KoTOphie ynorpe6asn JIYyHOKBHCT, MOryT ObITb Ha3BaHu HEATPaNBHLIMK
TONBKO YCAOBHO, TaK 'KaK OH CaM HHIIET, YTO OHH CXOAHB C KHCIBIMH, HO Ge3 HoBaBxH
cso6onHol KHCNOTH. Mnuenep u Yaiit, nsmepsapwue pH momoGHLIX pacTBOpOB, AAIOT ANS'
HHX Beauunny pH = 3,7—4,1.

4 C pa6oroit Jlynaksucra (1947) aBTOpHI NMOMRYUHJH  BO3MOXHOCTL O3HAKOMMTBCH YXKe
No OKOHYAHHH CBOHX 3KCNIEPHMEHTOB, i
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aHAJIOrU4YHbl CUHTE3Y H3 TMOAKHC/IEHHBIX PACTBOPOB M OTJIHYAIOTCA JIHIIL pe
YTO MHJJIEPHT B STHX C/y4asx Haer GoJiee MeJIKOKDPHCTAJIHYECKHe Maccy,
yeM npH HaiaHuuu cBoGoaHo#t Kucjorthl. KpHcraanos kpynHee 0.01 wy H2
HeNOAKHCNEHHBIX PacTBOPOB NOJYYHTH HE YIajoch.

Hro kacaercs CHHTE3a B KHCJbIX CpelaX, TO OH NMPOBOMHJICA B Ciedyy.
wux ycaopusx: 1) us 1'%, 5% u 10% BoaHbIX pacTBOpPOB CyJbdarta HHKegng
MOJKHCJIEHHOr0 CEPHOi KHCJOTOH; 2) M3 PacTBOPOB TOH 2Ke KOHUEHTPamuy
HO MOJKHCIEHHBIX YKCYCHOH KHCJOTOH; 3) M3 3KBHMOJSIPHBIX PacTBopoy
CyJbaTOB HHKEJS H TPEXBAJNEHTHOro XKejie3a 5, MOAKHCIEHHBIX CEPHOH K.
JIOTOH; COOTHOILEHHE HHKeNisi K »Kejedy Opajiocb H3 pacuera 1:1 u ;9
KoauyectBo noGaBasieMoll KHCJIOTH KoJe6ajoch: ansg HeSO4 (KOHl.leHTpH:
poBaHHOH#) — oT oAHOH Kamau go 0.25 ky6. cM, a yKcycHoil — ot 0.25 pq
2 Ky6. cm Ha 30 Ky6. cM pacrtBOpa.

HcnbityeMble pacTBOpbI MOMEILAJNHCh B CTEKJIIHHblE aMOyJbl 06’beMoM op
30 mo 300 Ky6. cM B 3aBHCHMOCTH OT TOTO, KaKoe KOJIHYECTBO CHHTE3Hpo.
BaHHOTO BeullecTBa TpeGOBaJIOCH TOJYYHTh.

PactBopel Hachllla/iMCb Ha XOJIOAY (MPM KOMHATHOH TeMIepaTtype Hiy
BO JIbAY) CEepoBOJOPOAOM, MpHYeM AJIsi YHCTO HUKEJIEBHIX PacTBOPOB HHKa-
KOro OCajfika mocjie HachillleHHsl He oGpa3soBBIBAJIOCh, H PAaCTBOPbl COXPaHsSIM
CBOI0 NpPO3PayHOCTb; JKeJie30-HHKeJeBble PacTBOPbl B IPOLecCe HACHILIEHHs
3aMyTHAJIHCh BCJIEJCTBHEe BblMafieHHA CBOGOAHOH Cephl. ‘ '

ITo HacbllleHHM aMnmyJibl 3allaHBaJMCh, MOMEIIAJHCh B COCYA C BOXOH
MenjienHo HarpeBajuch jgo 60 mau 80° LI; npu 3srtoét TemMnepatype OHH u
BLIAEPHBAJKHCh B TepMoOcTaTe B TeyeHHe oT 12 no 48 yacoB HempepbiBHO.

Bo Bcex ciyuasix moJydyajiach COBEPLUCHHO OJHOTHMHAs KapTHHA:

1) B amnyse Ha rpaHulle MeXAy pacTBOPOM H T'a3oBbIM NPOCTPAHCTBOM
(oHO HO/MKHO GbITh MHHHMAQJIBHEIM BO H30eKaHHe Nepexofa B Hero Gonb-
LIOro KOJIHUeCTBa CEPOBOAOpOAA MpPH HarpeBaHHH) paclnoJiarajach IVIEHKa,
KOTOpasi B CJiyyae HHKEJIEBbIX PacTBOPOB MpeACTaBJsjia co60it JHOO YHUCTHI
craabHo-ceprlii NiS,;, nu6o ToT Ke NiS2, HO noBepxHOCTH KoToporo, o6pa-
IIeHHA{ B CTOPOHY XHAKOCTH, Oblla NOKPBITA JATYHHO-XKEJITHIMH HIJIaMH
muyiepita (no 0.5 MM B JUIHHY).
© Ins cMewlaHHBIX JKeJie30-HHKENeBbX - PACTBOPOB DasHHMUA 32KJI0yanach
JHUIb B TOM, UYTO IJIEHKA OKashiBaJach CJOXKEHHOH CHJIbHO HHKEJHCTBIM 6pa-
BOHTOM; MOKDHITHIM TEMH JKe KPHCTa/NIaMH MHJLJIEPHTA.

2) Ha gue amnyJibl pacnosiarajcst ocafioK, KOTOPHIi B cjiyyae YHCTO HH-
KeJIeBbIX PACTBOPOB COCTOSI TOJNIBKO H2 MHJLIEPHTA, a B CJyuae CMeLIaHHbIX
}eJIe30-HHKeNeBbIX PACTBOPOB — H3 CMECH MHJJIEDHTA C CHJIBHO HHKEJHCTHIM
6paBouTroM (c coortHomeHneM NiS; k FeS;=3:1 u 5:1, B 3aBHCHMOCTH
or coorHowennsi Ni:Fe B HcxomHoMm pacrtBope).

Bbixon ocagka GbuT pasjiHYHBIM B 32BHCHMOCTH OT KOHUEHTPAalUUH HC-
XOAHLIX PacTBOPOB H NPOAOJIKUTENBLHOCTH HarpeBa; B cpefHeM aiasa 59% pac-
TBOpa cysabara HHKeJNs H TNPOMOJIKHTEJNbHOCTH HarpeBa 36 YacoB BLIXOA
ocanka cocraBnsan 2.5 r Ha 250 Ky6. cM pacrBopa. .

Cnenyer OroBODHTBCS, UTO B YCJOBHSAX HALIHX OMBITOB PeakUHs IO KOH-
1a He IIa H B OCTaTOYHOM DPACTBOPE COLEPIKAJOCH .€lile HOCTATOYHOE KOJIH-
YeCTBO HHKeJIs, a B CJiyJae CMeIllaHHBIX XKeJie30-HHKeJIeBbiX PacTBOPOB — M
xegnes3o. [IpHYHHBI 3TOTO HAMH He HCCJIENOBAJHCh.

Munneput B nmogasJisiouieM GOJNbIIHHCTBE Cyyaes BbHLALJIAETCS H3 PACTBO-
pa HJM B BuJe TUIOCKHX NeHAPHTOB (ur. 1), uau B BHAe N1oGyael, HeperKo
TaKXe CPOCIIHXCA B NeHAPHTOBHIRbI® arperatobl (¢ur. 2).

Cpenn TaKHX OEHAPHTOBHAHBIX MacC BCTPEUAIOTCSl BHITAHYTHIE IaJlOYKO-
o6pa3Hble CPOCTKH HNOJBMATBHIX OOpa3oBauuit B Buige cdeposutos (dur. 3)
H OTHeNbLHble pagHaNbHO-JTYUYHCTHIE arperathl — «eXHKH» (¢Hr. 4), AOCTH-
raowye 1—1.2 MM B nHamerpe.

"5 Feg(SO4)s Gpancss ans Toro, 4to6l B MOMEHT BOCCTAHOBJEHHS MNONYYHTHb CBOGOA-
HYI0 cepy, HeoGXomuMyio AN o6pa3oBaHHA IHCYJAb(HIOB.
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OcoGeHHO XOpOLIHe CPOCTKH HroJbYaThlX KPHCTAJJIHKOB MHJLIEpUTa MO-
Ay4aJACh B TOM Cly4ae, KOrAa B aMmyJly M0GaBJAICS KBapUEBHIA NeECOK, Ha
KOTOPOM H KDHCTAJ/JIA30BaJICA MHJJEpHT (¢ur. 5).

M3 cMeLlaHHBEIX 2Kejie30-HHKEJIEBHIX PAaCTBOPOB MHJJIEPHT, KaK MPaBHJO,
ghlAeIIeTCA MEePBBIM H B TAaKHX JKe arperarax, Kak H H3 YHCTO HHKeJeBhIX
pacTBOPOB; BCJENL 33 HHM BbillajaeT CHJBHO HHKeJeBHlil 6paBouT B BuAe Gie-
¢TAIHX TEMHOCEPHIX HJIM CTaJbHO-CEPHIX T'yGYaTHIX arperaToB.

Takum o6pasoM, Bejed 3a BeimafeHueM MoHocyJbbuaa NiS B 3akphitoit
cHCTEMe HaUIero OneiTa cpasy CjaefloBaNo BbimafeHHe gucynbdupa NiS. uan
(Ni, Fe)S;, u4ro xopollo noaTBepKAaeT TEOPETHYECKHE INPEANOCHIIKH
A. I'. BerextiHa (2) o BAMAHHH NMapUHAJIbHOrO HABJEHHAS Cephl Ha COCTaB
BHMAafaloOLIHX H3 pacTBopa ¢as.

Ilpu BOCCTAHOBHTENbHBIX YCJOBHSIX HAllero OnkiTa BPAA JH MOXHO GblIO
0XHJATD MNOSIBJCHHS NMPOMEXKYTOUHOH MeXKAY MOHO- H BHCYJbduaom daswl —--
noaugumura NisS, uau BHonapura FeNi,S,, Tak kax B HHX Ni?* yacTHuHO
okHcyieH go Ni*s.

TlocnenoBaTeNIbHOCTh BHIAEJIEHHS: MUJIJIOPAT —>6GpaBOUT COXpaHsSeTcs Kak B
pacrBopax ¢ cootHoieHHeM Ni: Fe =1 : |, tak u B pacrBopax Ni : Fe =1 : 2.

B obnactu mepexojia OT YHCTO MHJIJIEPHTOBOrO OCajkKa K YHCTO GpPaBOHTO-
BOMY yZAaeTcsi HaGJIOAaTh KOHLEHTPHUECKH-30HAJIbHbIE arperaTsl, CJIOXEeHHbIe
nepeMeXXalomuMIcAa 30HaMH 0GOHX MHHEPAJIoB. ‘

Kpome Toro, B Kakoi-To HeGOJbUIOH YaCTH ocajKka GpaBOHT B BHAE AO-
BOJIBHO XOpPOLIO OrpAaHHYEHHBIX KPHCTAJJIOB BCTpPeYaeTcss M BHYTPH. pajH-
aJILHO-JIYYHCTHIX arperatoB Musjeputa (¢ur. 6), uTo CKasbiBaeTcs M Ha XH-
MHYECKOM COCTaBe MOCJEeAHEro, Tak Kak oTo6paTh MEXaHHYECKH TaKHe BKJIO-
qeHHUs He MPeICTaBJIseTCs BO3MOXKHBIM.

Hamu6Gosnee xopollo oKpHCTaNJIH30BaHHble 06Gpa30BaHHS KaK MHJJICPHTa,
TaK H GPaBOHTA NMOJYYaJHCh H3 PAacTBOPOB Gojiee HH3KOH KoHueHTpauuu (5%
H ocob6eHHO 1%); uTo KacaeTcd KHCJIOTHOCTH H NPOAOJUKHTENLHOCTH Harpe-
Ba, TO 3JeCh HHKAKOH 3aBHCHMOCTH TOKa YCTAHOBHTh He yaanocb. MoKHO
JNHIIb OTMETHTb, 4TO; 1) U3 KHCJABIX PaCTBOPOB MOJY4YalOTCsi 06pa3oBaHHA,
3HaYHTEbHO Goviee KPYIHble H Jydllle OKDUCTAJIJIM30BAaHHBIE, 9€M M3 TaKHX
XKe pacTBOpoB 6e3 N06aBKH CBOGOAHON KHCJIOTHI M 2) NpH HarpeBaHHH A0
80° 0Ll, ﬁépasoaaﬂna nosyuarorcs OGojiee KPYNHbIMH, 4YeM NPH HarpeBaHHH
10 6 .

11I. XuMuueckHii COCTaB MHJLJIEPUTA

XHMHyecKOMy aHaJu3y NOABEPraJICsl TOJBKO MHJUJIEDHT, MOJIyYEHHBIH H3
CMeLIaHHBIX JKeJle30-HHKeJIeBBIX pacTBOpoB. Buliu B3sTHI ABa o6pasuna, CHH-
Te3HPOBaHHbIE B CJENYIOLIHX YCJHOBHAX: 59 BONHBIA pacTBOp CEMHBOLHOTO
cysnbata HHKeJst cMewwnBalcsi ¢ 3.759% BomHoro pacrsopa cyJibdaTa OKHC-
HOro Keje3a B cooTHoweHud 1:1 (oGpasen 32) u 1:2 (o6pasen 33).

O6uinéi  o6beM  pacTBopa, INOABepraBllierocss  HacHILEHHIO, paBeH
250 ky6. cM, KonuuecTBO AoGaBjieHHO#H cepHoit kuciaotel — 0,1 Ky6. cm. Ipo-
JOJKHTENIBHOCTh HACHILIEHHsT cepoBOJOpPoAOM 1 uac, BpeMsi HeNpepbiBHOIO
HarpeBa B tepMmoctate npu 80° L1 — 36 uacos. .

. Cysbdar TpexBaJieHTHOT O xeJjie3a Gbljl B3AT OJA NOJYUYEHHS CBO-
601HOH cepbl, HEOOXOAMMOH A/l 06pa3oBaHUsI AHCYJIb(HAA.

Pesynbratei aHanusa npuBedeHel B TaGauue 1.

‘AHaau3 1 oTHocHTCS K 00pa3ly MWJLIEpHTa, B KOTQPOM He HaB/ioaalocsk.
HHKaKHX NpHMeceH, KpoMe DeIKHX BKJIOYeHUIl KpHCTA/JIOB OpaBoHTa, TakK
9TO H3OBITOYHYIO Cepy H KaKylo-TO 4acThb XKejie3a CjlefiyeT OTHOCHTH 3a CueT
stux BkioyeHHd. CoorHomenne NiS, k FeS; B Gpasoute, BbimamaiomeM u3
pacrBopa 32 mocJae Mumlepura, paBio 5:1. Ho Takoe au cooTHomeHHe.
HMeeTca M B 6paBOHTe, OCaXJAIoOLIeMCs P a Hb Il € MHJUIEPHTA, YTBEPXKAATb
HeJb3sl, H MOSTOMY OT NepecyeToB Mbl 31eChb BO3AepPKHBaeMcs.
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B o6pasue 33, noMHMO BKJIOYeHHIi GpaBOHTA, MMeeTCs M NpPHUMeCh CBo.-
601HOM ® cepbl, OTAGJHTb KOTOPYIO MeXaHHYeCKHM MNyTeM He YIaJoch, Tag
KaK OHa B BHIe MeNbYailMX IIAPHKOB «3aCTPeBaeT» MEXAY HroMKamy

Ta6auna 1
Ny anaamsa 1 2
N‘néépdaua 32 33
KomnonenTu Becosuwe % M,%‘:,',‘?,’:"' Becosne % M%:ﬁ{"
Ni- ..o 62.18 1.0596 58.64 0.9991
Fe ......... 2.00 0.0358 2.12 0.0379
S 35.80 " 1.1165 39.30 1.2258
Cymma. . . 99.98 - 100.06 —

munnepura. BecbMa uHTEepecHO, uTO cojepkaHHe XKejesa B o6Goux o6pas-
Lax MOYTH OZHHAKOBO, XOTSl BO BTOPOM CJlyyae B HCXOJHOM pacTBOpe Kejie-
30 BBO€ MPEBLIIAJNO0 KOJHYECTBO HHKEJS.

B nponecce peakunu COOTHOIIEHHS HHKENs M XKeje3a Pe3Ko MEHSIOTCH,
YTO BHAHO W3 TaGJHIbL 2.

Ta6auua 2
N o6pasna 32 33
Ni: Fe B HCXOTHOM pacTBO-
Pe . . .o e e e e e 1:1 1:2
Ni: Fe B ocraTouyHoM pac-
TBOPE . « « + 0 4 4 . 1:4 1:12
NiS,:FeS, B 6paBoute . . 5:1 3:1

TakuM 06pa3oM, OCTaTOYHbie PAaCTBOPbI Pe3KO OCOraillaloTCsl KeJjle3oM,
YTO TMO3BOJISIET OXMAATh, NPH COOTBETCTBYIOIIEM MoxGope YCJIOBHil ONBITa,
BHIMaJeHHs Bcjel 3a GPaBOHTOM IHCYJIb(HIAOB Keje3a (MapKasHTa HJIH
THPHTa — B 3aBHCHMOCTH OT pH cpeanl u TeMneparypsi).

1V. PentreHomerpHyeckoe HcciacioBaHHe MHAJNEPHTA

«B coegunennu NiS Mpl MMeeM 3aMeuarelbHBIN ciydafi TpHMop¢H3Ma:
cuntetuueckuit NiS umeer crpykrypy NiAs-nmHppoTHHA, B KOTOpO# KOOpAH-
HaLlHOHHOE YHCJO OGOHX KOMIIOHEHTOB paBHO 6. B ¢opme menrnangura NiS
XapakTepusyercs CTPYKTYpo#l ¢ KoopAHHaUMOHHBIM uucjioM 4. Haxkonen, B
MUJJIEpHTE Mbl HMEeM TPETHI0 MOAH(MHKALMIO C NPOMEXYTOYHBIM KOOPHAH-
HallHOHHLIM gHCIOM 5» (1).

6 Tlo gncTo TeXHHYECKHM HPHYHHAM He NPEACTaBHIOCh BO3MOJKHBHIM OMNPENCJIHTE CBO-
GolHY10 cepy pacTBopeHHeM B cepoyriepoae. Koandectso ee B of6pasue 33 Goablue, yem
B o6pasue 32, noToMy 4T0 B ciaydae onmra 33 koaudectBo Fep(SO,)s Basoe mpepmunano
KOJIHIECTBO cyabdara MHHKeNd,
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[lo nauieiM H. Osbcena 1925 r., npupOmHbIA MHINEPHT (/i KOTOPOTO

uM ObLJIO TIDOH3BEJCHO TOJIHOE ONpE/le/IeHHe KPHCTA/LIHYECKOH CTPYKTYpHI),
ppoKaleHHbI B atMocdepe cepoBOLOPOAA, MEHSET CBOIO POMGO3APHYECKYIO
CTPYKTYPY Ha IeKCaroHaJibHYIO, NIpHCywyio cuHTeTdyeckoMy NiS (Tuna NiAs);
monudukauuio NiS Onabcen He yKa3biBaeT, BCJENCTBHE Ye€ro MOMKET cJIO-
KHTBCSI BlledaT/ieHHe, YyTo BCAKHH cHHTeTHdecknil NiS o6namaer crpykrypoil
NiAs.
- OpHako, Kak yxe Oblio ykasaHo Bbiie, Jlen u Baponu B 1935 r. mo-
Kasajid, 4To cHHTeTHYecKnii YNiS, mnoayyeHHHIi H3 pacTBopoB cyJjbdara
aukens, noaxucaeHuoix HySO4, o6namaer CTPYKTypo#l NPHPOAHOrO MHJIIEpH-
ta, TOrAa Kak M3 pacTBOPOB TOTo JKe cyJjb(ara, MOIKHCJAEHHOrO YKCYCHOH
guciorofl, Benagaer y NiS co crpykrypoii NiAs..

Jnsi npoBepkH BHICKa3aHHBIX TMOJNOXEHHH HaMH ObUIH PEHTTEHOMETPH-
yeCKH HcchegoBaHbl: 1) npupogHmifi mMunnepur, 2) NiS, noayueHubilt us
pacTBOPOB, MOAKHCJAEHHbIX cepHod Kucjorod, 3) NiS, momyuyeHnwiit 3 pac-
TBOPOB, NMOAKHCJEHHBIX YKCYCHOH KHCJIOTOH, 4) Te e o6pasiusi, MPOKaJeH-
Hble Ha BO3JyXe HajJ NJaMeHeM Tra3oBOil TOpeJIKH.

HOas npoBepku BhiBoga Jleu W BapoHH 0 caMONpOH3BOJMILHOM TNepexoje
yNiS B BNiS npu ofbluHo#i Temneparype, ORuH H TOT ke o6Gpaseit NiS
CHHMAJICSI HeNOoCPeACTBEHHO IIocJIe MOJydeHHsl, 3aTeM uepe3 Hejelo, uepes
2 HemenH M uyepe3 2 Mecsina. Kpome Toro, Gbuid cHATHl 06Gpasibl, mpo-
Jexabuine 6 mecaueB u 1 ron.

Bo Bcex cayuasix, 3a MCKJIIOUeHHEM TIPOKaJieHHBIX 06GpasioB, Obijau
noJiyyeHbl JeGaerpaMMbi, .COBMafaloliHe ¢ TAaKOBBLIMH TMPHPOLHOTO MHJJIEPH-
Ta U xapakrtepHble mas TNiS. ’

Bce o6pasun neesenoBanuchk no meroay [Hebas. - [Ans ChHEeMKH MBI 10JIE30-"
BaJIHCh XKeJle3HbIM H3ay4yeHHeM .¢ MnO,-dpuabTpoM. OfHako u3-3a HecoBep-
weHCTBa GHILTPA W JJIHTENBHOCTH SKCMO3MUMH (R0 12 wacoB) ¢uabTpauus
0Ka3ajach HeJOCTAaTOYHOH, TaK YTO Ha peHTreHOrpaMMax 3aMeTHbl TaKKe H
Haubosee uHTeHcHBHble Fe K B-nuuuu. Bce obpasubl cCHHMajauch B OXHOH
# Toil XKe KaMepe muamerpoM 57.9 mM. KaMepa rpanmyupoBajack MHOTOKpaT-
HO MO PEHTreHOTpaMMaM KaMeHHOH coJH M IpYrux MuHepajsios. Bce ke mis
6oJblieli yBepeHHOCTH B TOH e KaMepe Obila noJyudeHa JAe6Gaerpamma
cMecH, cocrosiutefi us 75% wmuuneputa U 259% NaCl (mo o6bemy). Heko-
TOpble: H3 00GpasuoB AJA KOHTPOJsA OWHMGKH 3JKCLEeHTPHUCHTeTa o6pas3la
CHHMaJIUCh TiPH HeNpephLIBHOM BpalueHHH ofpasua B TeyeHHe BCeHl IKCMO3H-
uHd. HM3mepeHHe pacCTOSHHA MEXAY CHMMETPHYHBIMH JIHHHSIMH TIPOH3BOIH-
JOCb XOpPOILIO BhIBEDeHHOH MHJIIMMeTpoBOi JuHefikofi. Kaxpmasa peHTreHo-
rpaMMa npoMepsanach TPH pasa, NpPHYEM PacXOKAEHHS MEXKIY OTIeAbHRIMH
H3MepeHHSIMH He NpeBbILIAJH B peldKHX caydasgx 0.3 MM, a OOLIYHO cOCTaB-
asian 0.1—0.2 mm. _

- Jlns pacuera BeNHYHHBI MEXIUIOCKOCTHBIX paccrosiHuili d 6pasoch
cpenHée H3 3THX Tpex H3amepeHuil. I[Ipn 3TUX ycjoBHsiX omuGKa B ompegelie-
HHH d cocTaBiseT okojio 1Y% wu3sMmepsieMoit BeJHYHHBL. OTHOCHTENBHBIE HH-
TEHCHBHOCTH COOTBETCTBYIOILHX OTPa)K€HHH ONpefelsiiich Ha TIja3 1o
10-6annbHoO#l 1IKade. ) _ ’ "

_ Cnemyer OTMETHTb, YTO BCe BeJHYHHHI d PACCYUHTHIBAJHUCH B NPERNOJONKe-
U FeKe u3nyuenusi, yto mpeacrasjser GoJibliie yOoOGCTBa AJsl CpaBHEHHS
pentreHorpaMM. CriefoBaTeNbHO, JJISi OTPa)KeHHH, OOGS3aHHBIX CBOMM MPO-
uexoxaennem FeKpB wusayuenuio;, ykasaHHble B HaluHX TaGJHIAX BeJHYHHbI
d sasnsiorcs QUKTHBHBIMH. OANHAKO BBHAY PpacNpOCTPAaHEHHOCTH JAaHHOFO
MeTofa pacueTa H yao6cTBa ero AJisl HALKX Liesell Mpl CUHTA/NH NMPHMEHEHHe
ero BilOJjHE 11eJ1eco06pa3HbIM. o )
i B mpolecce .paGoThl GbiIG OGHapy»KeHO BAHSIHHE PaCTHPKH ofpasua Ha
;OTHOCPiTe',HBHle HHTEHCHBHOCTb JUHHH Ha AeGaerpamme. Tlostomy sBce 06-
paslibl, €cIH TOJbKO 5TO pa3peuiajio KOJNHYECTBO MaTepHasja, CHHMaJIHCh
‘IBaXKAbl; B TOM BHIE, KaK OHH GBUIH TOJYYeHB TOCTe CHHTe3HPOBaHUS
W Toc/ie pacTHPKH ofpasua B aratoBoil crynke. Okasasoch, 4TO XOTs MO
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ﬁ‘
n;?l:lapaoenpn:rﬁ ul:lg:gg:: :z Mnglepm no g::;:a::y“g Muanepur g
pacTepTHi pacTepTHit bCEHY Braxemcy Xapkypry

hkl
? "_":A ! L:A 1 d—:A 1 “—:A 1 L:A

110 4 {4.785| 4 14.805| 3 (4.805| 4 |(4.836| 2.0 | 4.80

1008 — - = - | = - 2 13.243| — -

2118 2 |3.053| 2 |3.053| 2 |3.003] 2 |3.058! 0.2 | 3.05

100 2 |2.923| 3 [2.967| 2 [2.983| 2 |2.970| 1.0 | 2.94

211; 1118 10 |2.782| o |2.765| 8 [2.811| 9 |2.792] 5.0 { 2.77

2208 — - - - 1 ]2.684| 1 |2.662] — -

ni 5 |2.498| 7 |2.514| 5 |2.535| 5 |2.514| 3.0 | 2.50

— . 1 |2.43) — I N — 1 - -

210 8; 220 3 (2.389| 3 |2.413| 3 l2.404| 2 [2.417] 0.2 | 2.39

2i0 6 (2216 7 (2,224 5 |2.244| 5 [2.242| 3.0 | 2.22

2218 3 |2.048| 2 [2.065| 2 |2.071| 3 [2.071] 0.3 | 2.05

3218 3 |1.993| 2 |2.005] 1 [1.999| 1 [2.013] 0.2 | 2.00

3ne 2 [1.909} — — | - -— b {1.922] 0.2 | 1.91

231 10 [1.860f 10 [1.867] 8 |1.876| 10 |1.876| 4.0 | 1.85

321 10 |1.810f 10 |1.818] 7 [1.823] 7 }1.821| 1.0 | 1.805

3308 1 (1762 1 [1.764| — | — | 1 |L.772| ~— -

311 s |1.732| 8 |1.786| 7 |[1.737] 7 |1.730} 2.0 } 1.730

1108 - - - - | - — 1 1718 — —

320 5 |1.632) 5 |1.634| 5 |1.644| 3 |[1.642| 0.5 | 1.625

330 16 {1.600] 9 |1.605 8 |1.602| 7 |1.609| 1.0 [ 1.59

110 5 |1.543] 5 |1.548| 5 [1.555] 6 |1.563| 1.0 | 1.540

200; 322; 4318 | 1 [1.471| — - 1 {1.491| 1 |1.475| — -
1 |1.438] — - = _ | = ] - —_

2i1: 331 1 [1.405] 1 |1.4100 1 |1.411] 1 [1.414] 0.2 | 1.400

422;29%8;430p | 5 [1.388] 6 |1.392| 5 |1.301| 3 |1.393| 0.3 | 1.380

431 3 |1.332 4 [1.336| 2 |1.332] 2 |1.340] 0.2 | 1.322

310 4 |1.300{ 5 |1.303] 5 |1.304] 4 |1.309| 0.3 | 1.295

222; 430 6 |1.2566 7 |1.258 5 |1.257 7 |11.260| 0.3 1.251

3209;4418; 5228 2 [1.228] 1 |1.231] 1 |1.224| 2 |1.234| — -

331; 532 2 |1.219] 1 |1.220| 1 |1.215| 2 |1.220| — -

440 5 {1.203| 6 |[1.202| 5 [1.203] 4 |1.206] 0.2 | 1.205

432 4 (1178 5 |1.179{ 5 |{1.178| 4 |[1.183] 0.2 | 1.197

_ - - - - | - _| - — | 0.2 | 1170

411 3 [1.148[ 4 [1.145( 5 |1.143| 6 [1.146| 0.2 | 1.140

420;441; 522 10 [1.111 1.114 1.114] 20 |{1.117] 0.2 | 1.108

532 6 |1.104| 10 (1.165] 9 |1.103| 6 |1.107| 0.2 | 1.102

$32; 531 4 [1.083 7 |1.085 7 l1.086! — |[1.086| 0.2 1.080

5 5
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PacMoJIOKEHHIO JHHHH PEHTreHOTPaMMbl HepacTepThiX 0o6paslioB aua
Hbl PEHFTEHOFPaMMaM PpacTepTHIX 00paslloB, 3aMeyaercss HEKOTOpoe nepe
pacnpeiesieHHe MHTEHCHBHOCTeH OTpaxeHHA. B OCOGEHHOCTH De3Ko 310 3,.
MeTHO Ha 3HAYHTE/LHOM TOBHIICHHH HHTEHCHBHOCTH OTPaXKeHHs (100)
YKka3aHHBI# ¢akT BAHAHHA PACTHPKH NMOBTOPSJCH CHCTEMAaTHYECKH Ha CeMla;
CHHTeTHUecKHX obpasuax NiS, xoTs nm He B omuHaKoBO# creneHn. B 1o XKe
BpeMsl, AeGaerpaMMbl NPHPOAHOIO MHJUIEPHTA, CHSTHIE C PacTepPToOro H je.
pacreproro o6pasiioB, NOKa3aJH MOJHYIO aHAJIOTHIO BO BCeX HETaJIfX, BIJIOT,
0 OTHOCHTeNbHON HHTEHCHBHOCTH OTpaKEeHHM.

JA0rpy.

Ta6aunua 4

CHHTe THYeCKW i | Cunrerunecxunt
yNiS, narp T Cunretnyeckusi *8NiS no ¥NIS, narperufy Cunrerngeckult BNiS no
HA Ta3loBOW XavHuy OabceHa Ha ra3oBoft AaHHEM Oancena

ropaak2 15 Mun, ropeake 15 MuH.
£ da da g da ’ da
; I 1 A ; TR - A
1 1 13.249 2 3.306 161 1 1.629 — 1.519
2 6 |2.968 4 2.998 17 1 1.495 2 1.480
3 1 |2.772 AHHHA MHJANEpPUTA 18 1 [1.448 — —
4 1 [2.666 2 2.708 191 2 1.437 2 1.427
5 6 |2.596 4 2.602 20 1 1.388 JHHHA MHJAJNEDHTa
6 3 12.493 1 2.473 21 2 1.339 3 1.328
7 2 |2.224 AHHUA MHJJIEPHTA 221 9 |1.300 8 1.294
8 2 12.192 4 2.188 23] 1 1.259 JHHHA MHJJEpHTa
9| 10 (1.980 8 1,987 241 2 11.22) 2 1.213
10 o |1.862 2 1.881 25 1 1.162 2 1.158
11 1 11.820 2 1.815 261 3 |1.143 2 1.138
12 9 |[1.719 8 1.715 271 3 [1.126 2 1.121
13 1 |1.€36 2 1.628 (28] 3 |1.116 AHHHR MHANEPHTA
14 1 |1.602 JHHUA MHJAJNEpPHTA 291 3 |1.101 5 1.096
15 1 |[0.547 » 30! 6 |1.056 8 1.052

3

Ilo BenWYHHAM MEXMJIOCKOCTHBIX PpAacCTOSIHHH NPHPOAHBIH MHJJIEPUT
MOJIHOCTBIO COBMAfaer C JINTePAaTYPHLIMH JaHHbLIMH. B OTHOLIEHHH OTHOCH-
TeJbHOH HHTEHCHBHOCTH OTpa){eHMH ne6aerpaMMbi Kak NPHPOIZHOTO MHJLIE-
PpHTa, TaK H pacTepP Thi X CHHTeTHYecKHX o6pa3oB NiS ynoBierBopHTEb-
HO COBMAJAIOT C 3KCNEPHMEHTANbHBIMH H pacyeTHHIMH HaHHbIMH Husbca
Oabcena (3). Ilns HepacTepTH X CHHTeTHYeCKHX oOpasuos NiS oTHo-
IIeHAs] HHTEHCHBHOCTeH GJM)Ke K 3KCNepHMEHTaJbHBIM H pacyeTHHIM JaH-
HeIM DaenbMaHa M Buanemca 1928 r. u skcnepuMeHTaJbHBIM JaHHBIM Xap-
kyta 1942 r. EcrecTBeHHO BO3HHMKaeT BONpOC, He SIBJAETCS JH 3TO NMPHYHHOH
HEOKOVIBKO pacxofsiiuxcsi AaHHeix Humbca OnbceHa u DpeanMaHa H
BusseMca B orHolleHHH nmapaMmetpoB Ni u S B peinerke Mujjaepura.

B ta6auue 3 mannnie Huabca Onbcena, a takxke dieiabMaHa H Buanewm-
ca, mpuBeJieHHble B OPHFHHaNax B BHJe sin?d , nepecynraHbl AJs yno6cTBa
CpaBHEHHs] Ha BeJIHYMHb d, a HHTEHCHBHOCTH TiepeBelleHb Ha LH(poByio
IIKanay.

Ha ¢wur. 7 npuBoasitca rpaguueckne H300paXkeHHS PEHTI€HOTPaMM HC-
clleloBaHHEIX 06pa3LoB.

Jlerko Bujerb, YTO OHM Bce INpPHHAJJEXKAT OIHOM H TOH lKe TBEpAOH
tdase, o6o3nauaemoit YNiS u coBmajaiomefi Mo CTPYKType C NPHPOIHBIM
museputoM. HcKioueHHe npeAcTaBisioT o6pasiibl, NoABepraBLIHecs Harpe-
By (rabmanua 4).

B kauecTBe OAHOM M3 MPHYHH H3MEHEHHS OTHOCHTEJbHOH HHTEHCHBHOCTH
JUHHA Ha pmefaerpaMmax Iocjie PacTHPKH O6paslioB BO3MOXHO NpeANoso-
KHTb (pa3oBHie H3MeHeHHs B oOpaslle TOX BJHSHHEM Harpesa TIpH €ro
pacTHpPKe B CTYTKe.
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Ins mpoBepkH 3TOr0 NPEANOJOXKEHHS] ObLIH TpOBeAeHbI COOTBETLTRY .
LKe ONbITE, KOTOpble MOKa3aJH, YTO NPH HarpeBaHHH o6pasuoB 10 100° [
(Ha BoxsiHOH GaHe) B TeyeHHe 15 MHHYT HHKaKHX H3MeHeHHil B Pelterke
KaK y NPHPOJHOTO MHJUIEPHTA, TAK H y 0OPasloB CHHTETHYECKOTO YNiS pe
ob6HapyxuBaercd. Ilpn 3ToM Ha ne6aerpaMmax HarpeTbiX PacTePTBIX y je.
pactepTeix 06pa3lioB COXPaHHJHCh YKa3aHHble paHee Pas3jiHYHA B OTHocy.
TeJbHON HHTeHCHMBHOCTH. IIpM Harpese o6pasioB Mo 0Gojee BEICOKOH Tey.
nepatypel B TeyeHHe 15 MHHYT (Ha rasoBoii ropejike B 3akpbiToM dapdopo.
BOM THIJie) MIs cHHTeTHYeckoro YNiS Gbul moJsyyen moyTH NOJHBIN Mepe.
xof Y- B BNiS u and npHpPOAHOro MHJJIEPHTAa 4YaCTHYHBIA Tlepexony Y- g
BNiS (npu6nusureanHo Ha 50%) . ,

Ons npentudpukanun PNiS 6buH HCMONL30BaHBI COOTBETCTBYIOLLHE Nay-
uoie Hunbca Oabcena pisi peGaerpaMmbl cuHTeTHueckoro NiS co crpykry.
poii NiAs — mupporuHa (rabGauua 4). Kak BHIZHO H3 TabJHuBbl, COBmnaje-
HHE pe3yJIbTaToOB BIOJIHE YyHOBJeTBOpHTenbHOe. ITocTopoHHHe MO OTHOLEHHIo
K BNiS snnHHH Ha peHTreHorpaMMe HCCJIeOBaHHOIO o6pa3slia BMOJHE 0Gb-
SICHAIOTCS HaJIMYHEM HeOGOJIbILIOro KoJjiH4ecTBa coxpaHupuiefica ¢asbl YNiS,
T. e. HenoaHbM TnipespamienneM YNiS B BNiS. Ha ¢ur. 7 npusenens rpagu-
yecKHe H306pa)keHHs] COOTBETCTBYIOIIHX DPEeHTTeHOrpaMM.

CrnenoBaTenbHO, NPHXOAUTCS HCKJIOYHTH BJIHSIHHEe (aKTopa TeMIepary-
pbl TIpH OG'BSICHEHHH 3aME4YEeHHBIX H3MEeHeHHH B OTHOCHTENBbHOH HHTEHCHBHO-
CTH OTpPaX<eHHH Ha peHTreHorpaMmax pacTepThIX H HepacTepThiX o6pasiosb.
®axr H3MeHEeHHsT HHTEHCHBHOCTH NPH pacTHpke o6GpasloB, HECOMHEHHO, 3a-
CIy)XHBaeT 0co00ro BHHMaHHA H OGojee TJy60KOro HcCCAeJOBaHHs, 4TO H
npeanosaraercss npojenatbh B jajbHefilieM. B Hacrosiuee Bpemsi, u3-3a ot-
CYTCTBHSI KaMepnl IJsl MPELH3HOHHOIO HCCJEeNOBAaHHA NMapaMeTPOB pPelleTKH
H MHKpodoTOMeTpa Ajsi GoJiee TOHKOTO ONpejeNieHHs HHTEHCHBHOCTEH, Mbl
NPHHYXAEHBl OTPaHHYHThCA KOHCTaTHPOBaHHeM HalJIOAaeMOro siBJEHHs, He
6yay4ud B COCTOSIHHH FJyOiKe TNPOHHKHYTh B €ro CYHIHOCTb.

BriBoan

1. Y3 BoaHbiXx pacTBOpoOB cyhabgaTa HHUKess KaK 6e3 106aBOK CBOGOJAHBIX
KHCJIOT, TaK H NpPH INOJAKHCJIEHHHM CepHOi M YKCYCHOH KHCJOTaMH (mocje
HachllLleHHs Ha XoJiofe cepoBofoponoM H HarpeBahus mpH 80° L1} Bemagaer
ocafloK, COCTaB, CBOHCTBA M CTPYKTYpa KOTOPOro IOJHOCTHIO MIAEHTHYHBI MPH-
ponHomy wMmuiteputry (YNiS). BrimageHnme MHjJlepuTa compoBoxJAaeTcs 00-
pasoBanueM mJjeHkn NiS; Ha rpaHHle pasgeja KHAKOCTb — ras.

2. BNiS, paBHO Kak u ycraHoBJeHHb JleBH u BapoHu caMmonpou3sBodib-
Heii nepexon YNiS B BNiS, B Hamux omnbitax npu temneparype po 80° LK
He oGHapyxkwuauch; BNiS u nepexox Y —p-momudukaunuio Hamu HaGmaopa-
JIICh JIMIIb NPH BBICOKHX TeMNeparypax (HarpeB Ha Ta30BOH ropeike).

3. OtcyrcTBHe IJisi TMPHPOJHOTO MHJUIEPHTA 00OpaslLoB CO CTPYKTYpo#
ENiS nokaseiBaer, YTO MPHPOAHBI MHJJNEPHT He Mor oO6pa3oBaTbCsi NPH
TeMnepatype Boitile 396°, Tak Kak NpH oxJa)KAeHHH [B-MoauduKaluuu Ao
KOMHATHOH TeMIlepaTypbl 0Ha OOpaTHOro TpeBpallleHHs He HCMBITHLIBAET.

4. B cnyuae cMmellaHHBIX JeJe30-HHKeJEeBbIX pacTBOpoB — 6e3 mobGasJie-
HHA KHCJOT H C TOJKHCJIEeHHeM, KpoMe MHUINepHTa, ofpa3yeTcd elle H
6paBOHUT. -

Tak kKak TpH HalIMX ONMbLITaX TeMIeparypa He mipeBwimaja 80° LI, BuiBOX
JIyHAKBHECTA O TOM, YTO HHKeJIeBble M JKeJie30-HHKeJIeBble AHCY N b G H A bl
o6pasyiorcs - Bceria NpH BHICOKHX TeMmmnepatypax (okojio 300°), He MoxeT
CYHTAThCS HPAaBHJILHBIM.

5. HopManbHast mocjienoBaTe/bHOCTD BBHIAJEHHS] U3 PacTBOPOB B HALIHMX
OnbiTaX: MUJJIEDHT —GpaBoMT M oboralleHHe OCTaTOYHbIX PacTBOPOB KeJe-
30M MO3BOJIIET M0JIaraTh, YTO NPH COOTBETCTBEHHHIX YCJOBHAX BClaen 34
6paBOHTOM MOJXKHBI BhMafaTh AUCYJb(HABI Keje3a; 3TO BMOJHE COOTBET-
CTBYeT NOCJeA0BaTeJbHOCTH BbiJeieHHs1 MUHEepaloB B HEKOTOPBIX NMPHPOLHBIX
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acCOUHMALHAAX, TAE Mbl HMEEM: MHJIIEDHT —> CHJbHO HHUKEJNHCTbI GpaBOHT —
- MAJIOHHKEeJIHCTLIH GPaBOMT -> NHPHT HJIH MapKasuT.

Hapymenne 3Toff mnocjiefoBaTeJbHOCTH, BBHIPAXKAIOIIEECSs B [OSBJCHHH
KPHCTaJJIOB 6paBoHTa BHYTDHM arperatop MHJJIEPHTa HJH B IOCJOHHOM uepe-
JA0BaHHH OGOHMX MHHepaJioB, Haljiofaercsl o4eHb PefKO H JIHIIL BO3Jje [O-
BePXHOCTH pasjiela MHJJepHTOBOro M OpaBOMTOBOro ocajka, T. €. Ha rpa-
HHLe pasfiejla ABYX TBepAwix ¢as.

Takyo e HapyLIeHHYIO MOCJEJOBAaTEJbHOCTh B PEAKHX CJydasix ynaeT-
¢ Ha6nlogaTh H B NPHPOAHBIX o6Gpasuax.
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