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NPEHCJIOBHE

B dJEBHKO—XHMH‘IeCKOM aHa/li3e NnapareHe3aucoB MHHepallioB B NOCcledHHe Troabl
HaMeTHIACH OTYeT/IHBAd TeHOeHUHs MNepeXona OT xadYeCTBeHHBIX MOJTYKOJIHYeC T
BEeHHLIX OLIEHOK K OlIeHKAM KOJIHYeCTBeHHbIM, DTOMY CNOCOGCTBOBAJIO pa3BHTHE
TEOpHH NApareHeTHYeCKOro aHalmM3a, paspaboranHoi axanemmkoM [l.C, Kop»mHCKHM
H TOJNyyHBLIeH IIHPOKOe pACTpOCTPaHeHHe H TpHIOKeHHe, O0COGeHHO Noclle OmyGIH-
KOBaHHsS €ro MOHorpadui “PUaIWKO-XWMHYeCKHe OCHOBBI AHA/M3A NAapareHe3HCOB
muHepanoe” B 1957 r. ¥ nepeBosa ee Ha psal HHOCTPAHHEIX A3bLIKOB,

PasBuTHe BO BCceM MHpe SKCNEpPHMEHTA/LHLIX HCCJ/eOBAHHHA, BBIXOA B CBET psi=
[Oa CNpaBOYHHKOB 1O TePMOAHHAMHYECKHM KOHCTAHTAM MHHepaJioB B CBA3AHHBIX. C
HEMH BellecTB, 3aMedaTellbHEIe [OCTHXEeHHS B AHAMTHYECKOH TeXHHKe H KpHCTal-
JIOXHMHH COCTABJSIOT TY OCHOBY, HA KOTOpOH OCYWECTBASeTCH HAYYHO-TeXHHYeCcKas
peBOMONNS B NeTPOJOTHH,

3TH npouecchsl Mepexoga K TOYHBIM YHCJ/IOBBIM [AHHEIM OTPAaXeHH B Mpeanarac—
MoM cGopHHEKe paGoT COTPYNHHKOB OTAelfla MeTacoMaTH3Ma H MeTamopduama
WFEM AH CCCP. Hapsnoy c reofioro-meTpoJiOTrHYeCKHM aHA/IM30M MaTepHaja B
craThaX COODHHKA IHPOKO HCHONL3YIOTCH HOBLIE MeTOAL! H3Y4YeHHS COCTABA H yC=-
NOBHY TeTpOreHe3Hca,

B c6opumke TpeacTaBleHbl OCHOBHHIE HANpPABNEHHSA, pa3BHBaeMble B OTHele.
3uauMTeNbHas ero 49acTh NOCBAMEeHAa CKApHAM H TeM BONPOCAM HX MeTPOJIOrHH, XO-
TOphle OCTABA/HChL HESICHHIMH [0 MOCHeNHero BpeMeHH. Tak, B MoHOrpaduyeckoft
craree 4iL-xopp. AH CCCP B.A. Xapuxopa u [1.K. Bnacosoii, orxpemaiomeft c6op-
HHEK, TpHBe[eHbl pe3y/bTaThl ryGOKOro, MHOMOCTOPOHHErO HCCIe[OBAHHS HHHITb-
TPAIHOHHLIX DHAOCKADHOB BO MHOI'OM elle 3arafo4Horo MecTopoxaeHHES Yopyx—
Ha#ipon. B cratee JI.LHU. lllaGbmuna noaHEMaeTCs BaXHLIA BOMPOoC O HeoGXxomEMOCTH
nepecMOTpa HCTOPHH (OPMHPOBAHHS HEKOTODPHIX, CYHTABUMXCS THNMHYHO H3BECTKO-
BOCKAPHOBLEIMH, MeCTOPOXIOEHH{l MOJle3HLIX HCKomaembiX., Pan mpHaHakoB ykasniBaeT
HA CYWeCTBEHHYIO POJlb MATHe3HaNbHEIX CKAPHOB NMpH 06pasoBaHHH MeCTOPOXOSHHS
Maiixypa, 4TO HMeeT BaxHOe 3HAYEHHe TIPH NPOBENEHHH NMPOrHO3HEIX H MOHCKOBBIX
pabor momo6uoro THna Mectopoxnenumll, Crarbs K.B. lNonnecckoro mnoces=
meHa H3y4YeHWI0 CKAPHOBOPYNHOH O30HANMBLHOCTH MKeNe30PYNHEIX MeCTOpPOXKAeHH
Ypana.

Bonwwas crates JI.H. Hophe-PaBHHCKO# MOABOAHT HTOr OGIHDPHOrO HCCIENOBa—
HHS BO3MOMKHOCTEH MCNO/IL30BAHHS MATHE3HANLHEIX KANBIYTOB AN H3MEepeHHd TNa-
neoremneparyp ¥ napnesnit CO,. PaBHOBecHs B MepBHHHTOBOH (aluun KapGoHAT-
HBIX POTOBHKOB W CKADHOB, perpecCHBHOe H3MeHeHHe acCoNHanuii Ha IpE=
pOOHOM MAaTepHane W [AHHHIX 3KCnepEMeHTa ofcyxaeum B cratbe H.H.[lep=
neeBa H [Op.

Ilee crarem c6Gopuuka - B.JI. Pycmmosa u A.B. 3oroBa m B.IL Jlormnoea mpef-
CTaBISIOT Pe3yibLTATEL AeTANLHOr0 B CPABHHTE/LHONO H3YJeHHs MeTAalUIOTeHHH KOll-
yeOaHHBIX MecTopoxneHuit fAmonmr u Comercxoro [ansiero Bocroxa.

B c6opuEKe moMeweHB MATepHA/LI MO pPACHpPefe/IieHHI0O PedKHX SJIeMEeHTOB MeX—
Oy COCYWeCTBYOUWHMMH MEHepallaMH We/IOYHBIX MOPOA B 3aBHCHMOCTH OT H3MeHEeHHS
ycnoBm#t MEHepanoo6pasopamms (ctates W, T. Pacc).



Crates MU.A. 30TOBa TOCBgUIeHA aHAJ/M3Y MPOLIECCOB PerHOHANBLHOT'O MeTacoMa—
TO3a B MarMaTHYeCKHX H MeTaMop(H4YeCKHX Nopoaax, KOTOpBIi NMPOAB/EH 3HaYH-
TeNbHO WHpe, 4YeM NPHHATO CYHTAThb.

PesynbTaThl HCClleAOBaHHS DeAKIHOHHEIX CTPYKTYP MeX1y MHHepalaMH H MH-—
HepanbHBIMH ACCOLMALMSMHE B KPHCTAUMYECKHX ClaHUax CIyGHHHOrO CYTaMCKOTo
xommnnexca npusenenst B ctatbe C.[L Kopmkoeckoro u H.I. Kucnsxosoit. Asropa-
MH YCTAHOBEHO, YTO NMPHYHHA KODOHEPHTH3AlMH - TNOBLIUEHHEe TemnepaTypel, a He
nafeHHe NaBJeHUs, KAK CYHTA/OCH [0 CHX TOp BCEMH HCClleloBATelIMH MeTamop-—
¢usma oTO# daunwm rITyGHHHOCTH.

Taxum ob6pa3om, B cGopuuke obCyXaaeTcs AOBONLHO WHPOKMH KPYyT BONPOCOB
1O pasNUYHLIM THIAM MEeCTODOXEHHH H TIeTPOJIOrHYeCKHX OGbeKTOB.

H.llepuer



KOHTAKTOBO-HHOHJIbTPAIIMOHHBIE CKAPHBI YOPYX-TAHPOHA
A. K. Baacoca, B, A. ilfapuros

OBIMAA XAPAKTEPHCTHKA

CkapHoBoe MecTopowienne Yopyx-[la#poH, OTKpbITOe H BIepBhIe HCClIe[OBAHHOE
p 30-x ropax reonoramn Tamsukcko-Ilamupcko#t sxcnenmun Axanemun Hayk CCCP
(Cmonpauunos, Backun, Msachukos, ®nopenckuit, Yyxpop, 1835), mocToanHO mpu-
BieKaeT BHUMAaHHMe MccliefoBaTeleil. ['eoliorHyecKoe CTPOSHHe MECTOPOMAEHHS, 38-
KOHOMEpDHOCTH CTpOGHHS H pa3MelleHHs pyaHuiX Ten uaydamu E.[l. Kapmosa, I.H.Co-
xonos, O.[. Morua, U.X. XampaGaes, A.B. Kopones, ILA. lllexrman, A.K. [lons-
xoe, ®.I. [Oumeeckoir, A.A. u 3.I. CeckyroBr, B.®. Yepnenuen, B.B., KpucranoHbi
u npyrue. Mumnepanorue#t W meTporpadmefi MeCTOPOXIESHHS 38HMMAJMCEH TIABHBIM OG-
pasom [.[. Motun, U.X. Xampa6aes, [.C. Kopxumckuii, E.Jl. Byraxosa, JLK.flxon-
ToBa, B,H. Pexapckuit # aBTOpH HacTosmel CTATHH.

Yopyx-[lafipoHckoe pymHOe mone, oxBaThiBaomee kpome Yopyx-[lafipoa mecTo-
poxnenra IOwubit Huraxan, Cepeprbift HHTHKAH M HEKOTOpHIE APYT'HE, Pacloliowe—
HO HA CeBepO-BOCTOYHOM OKOHYAHHH CeBepHOro Kpeuia Myafexckoro aHTHE/MHOPHS.
Pynsoe none (¢ur, 1) cliokeHO MOYTH HCK/MOYHTENILHO MArMaTHYECKHMH ob6paso-
paHHsME: 5(Py3uBHEIMH (H SKCTPY3HBHBIMH) NOpOAAMH BePXHEro Naneo30d (C2—C3)
H TpOpHLIBAIOWYME HX MAaJLIMH HHTPY3HSMH BepXHeNalleo30HCKOro (P2—P1) YOpYyX=
CKOro KOMIUIeKcCa,

Bepxuenaneosofickue addysuBbl NpeacTaBleH:E NMPeHMYUECTBEHHO Pa3iMYHbLIMH
noppupuTamu, HX Typemu, TypoGpexuMsME, pexe KBapUeBBIMM MOPQHDAME H HX TYy-
damu, B cepepHO#l M CeBepo—BOCTOWHOR HACTAX PYAHOTO TOJNA CpenM sdphyaumBoB
BCTPEYAloTCS OCANOYHBIE MOPOALI B BHAE OTAeNLHBIX BHIXOAOB MeTaMOP(H3OBAHHBIX
H3BEeCTHAKOB H [OJIOMHTOB, OTHOCHMBIX K HHXellexamell CpeAHeNnaZeo30#CKOl Tolmue
(Dg - C;). MeramopduaoBaHHble H3BECTHSKH, 3a/ieraiolle B OCHOBAHHE SddysHB—
HO# TOMUH, OGHAPYXeHH TaKkKe B HECKONLKHX MecTax cksaxumamu. Kpome Toro,

B HEKHEX TOPH3OETax o¢dysupmo Tommu (mmubynaxckas ceEra ?) oTMe=
yaeTcda INepeciaEBaiHe TY(OB C OCANOYHbIME KPeMHHCTHIME H H3BECTKOBLIMH
CnaHnaMH,

Bepxuena/ieesofickie HHTPYSWBHBIE NOpOMbI FOPYXCKOTO KOMIJIEKCA ClaramoT
INeHTPa/LHY 4acTbh pyaHoro noms. Osu mpencTaBlleHEl NHOPHTAMH, MOHIOHHTaMH,
CHeHONHMOPHTAMH, KBApLUEBLIMH MOHIOHHTAMH, I'PAHOMHOPHTAMH, T'PAHOAMOPHT-NOP-
¢#paMH, TpaHHT-NOppHpaMu H o6pa3oBaHbl B HECKOJbLKO HHTPY3HBHEIX 2TANOB. B 1o%-
HOl ¥ 3amapjHOft WacTSX py[HOe MoJe OrpaHmYeHo Golee nApeHEMHE (cpenrenanieo—
30CKHMH) T'DAHOOMOPHTAMH, CJATAIOUHMHE LeHTpalbHylo YacTb MysGekckoro as-
THKJIMHODHS,

Mecropoknenus Yopyx-[laipoHCKOro pyQHOro Mofisg CBOeoGpasHbl MO reoiorH-
9JecKOff MO3HIHH H MHHepalH3allHH,

Yopyx-[afipon OTHOCHTCH K THNY MO/MOGASHHT-WEe/HTOBOTO OpY/AeHeHHE B Ha-—
BECTKOBHIX CKapHax. MecTopokaenHe NpeACTaB/ieHO HECKOJILKHMHE PYAOHOCHBIMH 30—
mamu (Cnaeuag, Hopag, lllypane 1, 2 W OpyrHe), KOTOpEIE CTIOKEHBI XHIO— H JHMH-
3006pasHBIMH TeJ/lAMH M3MEHEeHHLIX M OpyNeHellbiX OKOJIOCKapHOBEIX MOPOA H CKApHOB,
3aferaomux CpefM H3MeHEHHBIX TDAHOAMOPHTOB M MOHUOHHTOB, [lnd BCEeX 30H Xa—
paxTepHO Ofllee CeBEPO-BOCTOYHOE TPOCTHPAHHe, KPYTOe TafeHHe, KyjmcooGpasnoe
CTpoeHHe ® OOWIWe MeNKHX onepsiomEx (ceBep=-CeBepo=-BOCTOMHOTO MNpOCTH-
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dur.l. Cxema reosorwdeckoro crpoenua Yopyx-[lapoHCKoro pyaHoro nosas (mo
naunpM E.[. Kapnoso#, IM.H.Coxomopa, [O.[l. Moruua, A.K. Ilonskopa, A.A. Cec-
kyTopa, 3.I. Cecxyroeot u H.X. XampaGaesa)

1 - uasecthsku (D3—Cy) 2 = naBwi M mApoKnacTHIEeCKMe o6pa3OBAHHS AHAS3U-
TOBOT'O ¥ AAUHTOBOTO cocTapa MHHOGymakckolt CBHTE! (Cz); 3 = myafexkckHe rpaHo=
puopute (1y);4 = oddysuBL M SKCTPYSHBEI axquHCKOR CBHTH(C%K );5 = OMOPHTHY
6 = MOHLOHHTE; 7 = TPAHOQMOPHTE;; 8 = rPaHOAMOPHT=-NOPYHUPE rpaEuT=nopdHpL;
O - 30HBLI CKADHMPOBAHHS C MATHETHTOBOR MHHepamizaumed; 10 -~ MHHEpa/lH30BaH=-
Hple 20HE C wWeeanToM K cynspuaamu; 11 = KpynmHpie paaoMe! PA3IHYHOTO BO3=
pacTa, MpocieXeHHpe; 12 = paanoMp npemmofaraeMue; 13 = Mez030HCKHE OTIO=
#eHns; 14 = coBpeMeHHp® OTIOXeHHs; 15 - KOHTaKTH

panus) S/IeMEHTOBR H NoNepedHbLIX (ceBepo-sanagHoro NpOCTHpaHHs) pas-
PHIBOB . '

Ha IOxuOM flHrHKaHe PA3BHTHI JMH30-TPYGOOGpasHble HIM HEeNpPaBHIBHOM dopMBbI
TeNa NEPOKCEH-TPAHATOBEIX, pele TPaHATOBBIX CKADHOB. K HuM npuypoyeHO Mar—
HEeTHTOBOE M XallbKONMHPHT-MOJMONeHATOBOe OpYOeHeHHe.

MecTopownenne CeBepHbift SIHTHKAH NpeACTABJIEHO HECKOJILKHMH MOIIHBIMH
nnacToo6pa3HbIME TellaMH CKAPHOB H CKApPHOHMIOB (rpanaToBLIX, THPOKCEH-T'PAHATO-
BbIX, NMHPOKCEHOBEIX ) H OKOJIOCKADHOBHIX SNHAO3HTOB, BOSHHKIWHX B KOHTAKTE -
(y3HBHBIX M H3BECTKOBO—CJIAHLEBEBIX (c mpocnosiMH H3BECTHAKOB ?) nopon. Opyne-
HeHHe MATHEeTHTOBOe H TOJHMeTAalMYecKoe.

MNonyepkuBas pasHooGpasHe MHHepaH3ALMH PYAHOTO TNOJs, yKawueM, MTO HA Ce-
BEpHOM Y4YacTke, B KOHTaKTe MOJICMHTOB (D3) ¢ YopyxCKHMH HHTDY3HSIMH BCTpe-

1Hccneuo1aanmo CTPYKTYPH MecTopoxiehus Yopyx—[laipor NOCEAWEHO 3HA4H-
reneHoe wHcso pabor (Hepuwmues, Kpuctenouudt, 1968: [leueBcku#t ¥ Op., 19723
Kpuctaneuem, 1962, 19631 51 ap.). B cBgau c aTHM naHHble BOMPOCH! B Ha-
weft craTbe He GYOyT SATPATHBATECH.
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yawTCcHd H3MeHeHHble MarHe3HajlbHble CKapHbl H CEepNeHTHHH3HpOBaHHbie KallbUH{HpPHL,
3aMelleHHble yYacTKaAMH H3BeCTKOBBLIMH CKApHAMH C HallOXeHHOH py[HO# MHHepa—
JM3alHe,

CneoyeT BMecTe € TeéM OTMETHTb, YTO HECMOTPS Ha H3BeCTHOe CBoeobpasHe
OTAe/ILHEIX TeoJiorHyeckux obpasoBanuit (kuibHble ckapuber Yopyx-[laiipona, cop-
MEUIEHHOCTL MACHeTHTOBOT'O H MOJIHG[eHHTOBOTO opyneHeHHd Ha lOwnom Hnrmkane
M HEKOTOpbie OpyTHe) pydHOe Nolle B LeJlOM XapaKTepH3yeTCs COYeTAHHeM MHHe—
panbHBIX GopMalMii, OOBMHEIX O/ TeJeCKONMHPOBAHHBIX CKAPHOBLIX MNOJei.

Cpene pasnHyHbIX 0OpasoBaHHE PYOHOTO NOJS TMOBLILEHHBIH HHTepec BCerga Bbi—
apmanu ckapusl Yopyx-[aitporna, Heo6bIMHOCTL r'eolforHYecKoi NMO3HUEH (CKapHOBBIE
WHUIIbI B HHTPY3HBHBIX TIOPOMAX HAXOMATCH BHe BHAMMOj CBsi3H C XKapGOHATHBIMH
cpenaMH), pasHOPeYHBOCTb B TOJKOBAHMM COOTHOLIEHHH NpOLeCCOB MHHepal/oobpa—
30BaHMA TIPHTAMMBAI BHHMAaHHe MccliegoBaTeneit. OmHaxo neralibHble NETPOO—
rHyecKMe HMCCilenoBaHHsi ckapHoB Yopyx-[laiipoHa He mpopoamwmick., B HacTosmein
cTaTbe, B KaKO#-TO Mepe BOCHO/HsSIel 3TOT npo6Gell, H3JIOKEeHbl pe3y/LTaThl H3Yy-
YeHHs] MUHepaJIbHOrO COCTaBa, NapareHe3NCOoB H CTPOeHHs CKapHOBEIX Tel Yopyx—
Hapipona (Bcex ero riaBHBIX yyacTKoB - [7aBHoit 3ombl, HoBoii 3ousbl, llypane n
HeKOTOpbIX Opyrux). B ocHoBy pa6oThl mo/OWeHB! MaTepHalbl, COGpaHHbIE aBTOpa—
ME B 1957-1967 rr. B pabore yacTHYHO HCIONBL3OBAHEL TAKXKE /1106€3H0 NMpenocTak=
NeHHble HAM MaTepuans! noneesix Ha6monenni [1.C.Kopxunckoro, B.®,Yepupuuensa
u B.B.KpucTamsuoro, orsocamuxca k 1946-1948 u 1960=-1963rr., ¥T0 HMENO
CyumecTBeHHOe 3HaueHHe mis Gonee NOMHOH XAPAKTEPHCTHKH MeCTOPOXIeHHd o
yuacTkaM, HeOOCTYNHBIM A/1g HaGmoneHu Bo BpeMs HawuX paGoT HA MeCTOPOXIEHHH.

MHAHEPAJIBHBIA COCTAB H THIIBI CKAPHOBBIX NOPOJI YOPYX-IAWPOHA

Mrunepanbasiil cocTan

MuHepanbHBIfl COCTAB CKAPHOB M OKOJIOCKapHOBEIX mopoa Hopyx-[aiipona (ra6n.l)
OOCTAaTOYHO pa3HoobpaseH, riaBHeM 0GpasoM BCENCTBHEe HAaJ/IOKEHHS pPa3lMYHBIX
NMOCNIeCKApPHOBBIX TpolleccoB. YHCIO cOGCTBEHHO CKAPHOBBIX MHHepalloB HeBeJlMKO:
rpaHaThl, MHPOKCEHBI, NMOJNEBLIe WMATHI, CKATIOJHMTH H AKIECCOpHbIe — CeH H amaTHT.
PaccMoTpuM 0cO6eHHOCTH TABHBIX MHHEpAJZIOB CKAPHOB H OKOJIOCKApHOBBIX NMOPOAd.

Mupoxcens wmpoxo pacCIPOCTPaHeHE! B CKApHaX H OKOJOCKADHOBHIX mopoaax Yo-
pyx-[laitpona, OHE clarawT IHPOKCeH-TPAHATOBBLIC CKADHEI, IHPOKCEH—CKATOJHMTOBLIE
H NHPOKCEeH-OPTOK/IA30BBEIE OKOJIOCKAPHOBEIE NMOPOABI, BCTPEYalOTCH B CKAPHHDPOBAH-
HbIX H3BepXeHHEIX Topopax.

Onrtuyeckue cBoficTBa mHMpoxceHoB: Ng= 1,703-1,728; Np= 1,673 - 1,699;
c:Ng = 40-44°; +2 V= 57-50°, Xumuueckuii cocTaB NHPOKCEHa M3 MHPOKCEH=
rpaHaToBHIX ckapuoB (Tab6n 2) moxasniBaeT, 4TO NMHPOKCEH OTHOCHTCA XK OBBMHOMY
CaluTy C He3HAYHTEILHOH MPHMECHI0 OPYTHX MHHa/oB (HaHOCoNee SHAYMTelLHAS NpH~
Mech xenesHcTol monekyns Yepmaka CaFegSiOg cocraBnser scero 4,5 mom%).

W3 MHOTOYMCIIeHHBIX 3aMepOB ONTHYECKHX CBOJICTB NHPOKCEHOB BHAHO, YTO B HEX
mensercs (or 12 no 45%) comepXaHMe Kelle3HCTOTO, MPAKTHYECKH reneHGep—
rutoBoro wmumanal. [lpg sTOM xapaxrepHo, Wro nHpoKceHnl He o6pasywoT

lrlpn conepxanmu menee 10 mon.% CaFeySi0g ee BimsHMe Ha MOKasaTesH npe—
JIOMJ/IeHHsl NMPAKTHYeCKH HASHTHYHO B/HMAHHIO IefleHOeprHTOBOH MOIEKYIIbl.

TNockombKy MO ONTHYECKHM NAHHBIM paammiaTe conepxanue CaFeSigOe u
CaFe25106 (mpu Ma/BiX ColepXAHHAX) HEBO3MOXHO, 8 CooepaHHe Ca%'ezSiO6 B
HAWHX NHPOKCEeHaX He3HAwHTeNLHo (MeHee 5 mon%), Beame B panuHedlieM Mbi
6yneM rOBOPHTb O CONepXAHMH regeHGepruTa, MMes B BHAY ofmee coaepxanHe
Xee3UCTHX MONEKyl C NOMABIMIOmMMM NpeobnananueM renenbeprura. O cymecT-—
BEHHO IefleHGepruTOBON COCTAB/MIOWEH XEeNe3HCTHIX MOJIeKYJl HCC/eayeMbIX MHpO-—
KCEHOB CBHOETENILCTBYIOT BCE ONTHUECKHe CBOACTBA, TaK KaKk conepxaHHe Gonee
10 mon % CaFe25i06 yXe 3aMeTHO NposiBSeTCd B ONTHYECKHX CBOACTBAX IH-—
POKCEHOB. ;



Ta6bnuua 1

MunepanbHbIii COCTAB CKApPHOB M OKOJNOCKApHOBHIX mopoa Yopyx-[lafipona

Mimepanst Hexon- | Mumepams cxap— Munepanel H3MEeHeHHBIX

HBIX M3BepXeH- HOB H OKOJIOCKAp— e e
Munepan R b i NIbIX) CKApHOB H OKOJIO—

CKApPHOBLIX TOpOA
I'naBubie nopopooGpasyiye MHHEpabl
'panaTe! - I'poccynap-ann— -
pafgHThI

SminoTe! - - SmuaoTe!
INupoxcensl lNunmepcTeH, ap- Canurst -

THT
AmduBoner Poroeas o6man- - AxTHHOMMT

Xa
BuoThTE! BuoTtuT - BuoTHT
[Inaruoknaasr Anpesaun-nappa- AHpe3uH Anebur

nop
KamueBrie mo- Optoknas, muk- OpToknas -
JieBbie WTNATHI POKJIHH
Ksapu Ksapu Ksapu
CxanomuTe! - MapuanuT=aurupel

Bropocrenenusie nppopooGpasyiiuue MHHepAalbl
Typmanuu - - Typmanus
AKCHHHT - - AKcHHMT
Cepunur - - CepHuuT
XnopuTs - - XnopHTHI
Heonurs: - - LeomTe!
KapGonaTts! - - Kansuur

AxueccopHbsle MHMHepabl
Lupxon Uupxon - -
Coen Coen Coden Cohen
OpTtuT - - OpTHT
AnatuT Anatut Anatur -
PynHble MHHepasbt

MarseTtut MarseTur - MarseTur
Mom6noenuT - - Mom6neHuT
Heemt - - leemuT
IMuppoTur st - JuppoTuH
[upur - - Iuput
MapxkasuTt - - Mapxasnt
Coanepur - - Cdanepur
XanbKOmupHT - - XanLKOTHMpPHT
Bopuut - - Bopaut
lFanenurt - - lFanenur
Bneknas pyna - - Bneknaa pyna



¢ ur.2, M'HcTOrpaMMEl COCTABOB
mupokcesa (a), rpanara (6) u .
ckanomuta (B) M3 CKapHOBEIX
nopoa Yopyx-[afipona
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HeNpepLIBHOT'O PsAa COCTABOB, a Codepmanue zedenbepeumobod monenym:
060co6NmOTCA B HECKONIBLKO [PYIIT

c copepxanmeMm 12, 17-18, 22,

35 u 42=-43 mon.% reneHtep-

rura. [puBenennas wa dur, 2,a ’9']”9 ’rf?f” ’51330 ’}:?3” /r‘ﬁ””“r‘ﬂﬂ ’Ifﬁ” 4{70 ﬂfw ’98150
THCTOTPAMMA COCTABA NHPOKCEHOB :
nocrpoeHa mo naHHeM 40 3aMe= 'i

N zpawama

poOB moKa3aTened NpeloMieHHs

c ToyHocTteio +0,001, uro or-
pewaer +1,0 mon.% renenbep-
rura., Conepxanue renexGeprura
onpedeneHo MO AHATPAMME COC=
TaB = ceoficrBa (Xapuxos, Bna=
coea, 1955),

Ipu HanOXeHHH NocnecKapHo=
BLIX H3MEHEeHHH! ¥ OpPYNEHEeHHS MH=
pOKCeH NepBOHAYA/ILHO BXOOAMT B
COCTAaB NOCNeCKAPHOBBIX ACCO=
uranm#t (Hanmpumep, MHpOKCeH+
+ans6HT), & 3aTeM 3amMemaercs
amMpubONOM C KanbUMTOM H T.O.

I'paxames cnarapor NMHPOKCEH=
rpasaToBble, TpAHATOBbLIE CKap=— L L I L L L
Hbl, BCTPEYAIOTCH B CKANOIHTO= 71950 14970 14,990 15,010, 12,030 15050
BHIX H OPTOK/IA30BLIX OKOIOCKap= a spawama, A
HOBEIX Topoaax.

Ouu npeacTaBneHbl TPOCCY= T ]
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nAp-aHApagHTaMH C He3HAYHTe/b=
HOW NpHMeChIO NPYTHX MHHAOB,

B Tabn, 2 npuBeneHsl NAHHBIE n
XHMHYECKHX aHA/H30B THIHYHLIX

rpasatop Yopyx=[laiipona, He= 7//
1 %
TPYOHO BHAETH, YTO NpHMEChH / ¥ ,
L 7 1 7
MHPAaNLCIHTOBBIX MOJIEKYN COC= 70 5 20 25 0 T w0
raBnser He Gonee 5 mon.% u ——— Lodepmanie
TomeKo B omHoM cryyae (an.4) Me weo.nenyrer

nocruraer 10 mon%. I'panars
mpomexyTousoro cocrasa (am, 2,3) conepxar 1-2 mon% Turanosoro ( CagTigSiz0yg)
MEHAana,

XapakrtepHo, uto rpaHaTthi cxapHoB Yopyx-[aiposa He o6paayioT HempepbBHOH
CepHH TBepAbIX PAcTBOPOB, a OGOCOGISIOTCH B HECKOJBLKO T'PYNN NMPaKTHYECKH MOC—
TOSHHOrO cocTaBa, Ha nMcKpeTHoe mameHenue coctaBa rpaHaroB Yopyx-[aitpona
eme B 50-x ronax obpawan BeuMmanue [1.C. KopwuHCKMii, OQHAKO TOJILKO cefyac
yoanock AOCTATOYHO NEeTAllbHO pasofpaTeCs B 9TOM.

Bhim mpoBeneHE! MHOrOKpATHEIE 3amephbl NOKa3aTeslell MPesiOMIIEHHS H peHTre—
HOMEeTpHYeCKHe ONpefelleHHs apamMeTpPOB a/leMeHTapHOH syeliku rpaHaToB™. Pe-
3yNLTATH STHX ONpefeNieHHil, NMPeNCTABICHHbIe Ha MHcTorpammax (cm. ¢ur. 2,6),

ICI:EMILB B pacuudpoBka auppaKTOrpaMm TNpoBedeHbl B NaGopaTOpHH PHIMKO-XH-—
mubgeckux metonoe MAOM AH CCCP M.B. 3meas6aymom u A.H. lononHoBO#, KO—
TOpPbIM 8BTOPhLI BEIPAXAKT HCKPEHHIOK IPH3HATE/ILHOCTS.






