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.Qng OnpeneD&HHSl MHHepanorH'I8CXOrO B XIWH'I8CXOrO COCT8BOB J<8W8HHbiX M8T90pHTOB 

06bl'IHO npOH3BOAHTCH p83A8D&HB9 B8Ul9CTBa M8T90piiTOB Ha M9TaDDH'I9CI<yJO, CHDHI<aTHYIO H 

cyllhoj>HA.HyJO ojlaabl c nocnenyJOntHM aaanH30M coenHaeaaA l!<eneaa e I<all<AOll "" ojlaa. Cnol!<Ha!l 

CX9M8 aHaDJI3a He BCerna DpBBOAIIT K OAB03H8'1HbiM peayJibTaTaM. 8 CBSI3H C 3TRM H9COM­

B9BHblll IIHTepec npeACTaBDBeT B3y'leHR8 B03MOll<HOCTell aaansaa C npHM9H9HR9M a ojl¢eK Ta 

M!:>cc6ayapa. flepeoll pa60Toll B yJtaaaHHOM sanpaeneHBR HBDHeTca accnenoeaaae E .A.lllnpea­

JteJib-3ereJib a C.C. Xasua
11 1

, e KoTopoll e aecJtonLJtRX I<aue&HbiX M e TeopHTax o 6 aapyJK e Hbl 

M!:>Cc6aypOBCltB9 cneJtTpbl OlliiBBHa, OpTOnHpOI<C9Ha, Fe -NI cnnaea R TpOHAHTa, a TaKll<e 

yxaaaHbl BX DpRM9pBb19 COOTHOUI9HRil. 

UellhJO aacTomnell pa60Tbi HBnB~CH H3y'leBBe MAcc6ayapoeci<ax xapaKTepacTBK '<8Tbl­

pex XOBApHTOB H3 xonnexn•• KOMBTeTa no MeTeopHTaM AH CCCP. Maaepanoraqeci<oe ona­

caaae H XJINJ1'19CXRJI 8H8AH3 BCCD9AOB8HHbiX MeT&OpBTOB ( 'Cap8TOB', - )l(oBTB&Bblll xyTop', 

/2/ 
'Kyaamax' • 'En:eBOBI<a') MOll<HO aaliTa B c6. • MeTeop&Tbi CCCP' • 

I13M9p9HRH 6b1DR BblnODH8Hbl B Jla6opaTOpHH H&liTpOHHOll <!JH3HICR 0115111 Ha YCT8HOBK8 

c CII.HyCOHAa/IhHbiM pell<HMOM ABII>KSHB<I. 11CTO'<HRKOM cnyll<&n Con a MSTpsne xpoMa, 

AeTei<Topou y -I<&aHTOB - nponopnaouanbHbill aproaoeblll C'IST'IIIK. Bee H3MepeHRSl Bbrnonae­

Hbl npB XOMH8THOJI TeMnepaType. florAOTHT8nB 6blDH npBrOTOBD9Hbl B3 paCT9pTOrO B ROpOWOI< 

B9Ul9CT&a M9T90pHTa (20 Mr/CM
2

), CM9lll8HHOrO C ae60JibWBM KOAH'I9CTBOM MgQ flon<r-

>K8HBSI Ha6nl0Jl,8BWBXCB JliHKA, RX RHTeHCKBHOCTB H WBpBHbl &a nonOBHHe BbiCOTbi Bbi'IBCnH-

ABCb sa aJtei<Tpossoll Bbi'IIICDHTeJibscll MalllaBe M-~0. XaMB'IeCKBe CABHrB npaee neHbl 1< 

aT 
BCTO'IHBICY Co B Bepll<aBeJOntell CT8DII. 

MAcc6ayapoecue cnexTpbl ecex B3Y'<9HBbiX MeTeopaTOB B o6max q e pTax coBnanaJOT. 

floaTOMY Wbl npBBOAHM CD91CTp TOJibKO OABOrO H3 HHX ('KyaamBJ<') Ha puc. Ia. 113 pucya­

Ka BBAHO, 'ITO cnei<Tp Rp9ACTaBDH8T co6ol! cynepn03BDHIO no KpallaeJI Mepe Tpex npOCTbiX 
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cne~Tpos, s onsoM s3 ~OTopwx HMeeTca ~sanpynonDaoe pacwennea•e (*ene3o » cocTase 

CHnHIUlTO»), a » A»YX npyrsx - MarHHTHOe pacmenneHH9 (*ene30 » TpOHnHTe H Fe- Nl 

cnnase). Cne~TpanbHhie nHHHB .usyx nocnenasx <jla3 nnoxo pa3pewesw. 

Ta~ ~a~ Fe- Nl cnnas, ». OTnH'IBe OT csn.~aTo» B TposnsTa, <jleppoMarRHTes, ero 

MO*HO &bl.[l9nHTb H3 CHCT9Mbl nyTeM MarHBTBOll CenapauHll. Cne~Tp MBrHBTROll <jlpa~UBB 

M9T90pHT8 'Kyaama~· npe.UCTa&neR 88 pac, 16. naKB 4 B 6 npBR8.Un9*8T CBnBKBTy, KOTo­

pblll OKa3ancg » MarHBTROll cppa~llBH » pe3ynbTaTe uenonsoro pa3.uenessa. KaK »HAHO H3 

pscyaKa, <jleppOMarHHTH8a KOMnOH9HT8 M9T90pHT8 .[l89T ''IHCTblA" cnexTp. 3TO no3sonaeT 

C'IHTaTb, 'ITO osa npencTa»neaa OAHBM coe.usseaseM ( Fe - Nl cnnas). Ha psc. 1 » B3o6pa­

*9Ha ueaTpanbsaa 'laCTb cne~Tpa aecpeppoMarHBTHoA <jlpamss MeTeopsTa ')l(osTHe&bill xy­

Top'. CynD<jls.usaa <jla3a aaTscpeppoMarHHTa B ee &Kna.u a uesTp8nhHbJe nBHBB ct<e~Tpa seCbMa 

Man • .Usa .uy6neTa , »BIIBMWX aa pscyn~e, cne.uyeT npsnscaTb csns~aTHWM coe.ussessaM *ene-

38. 

H.ueHTH<jiBK8DBa MBHepanos, BXO.llmllBX » COCT8& MeTeOpHTO», npOB3&0.[lHn8Cb H8MI 

COITOCTa&neHJI9M Xapa~TepBCTHK cneKTpOB 'IHCTWX MBHepanO» CO CneKTp8MB M9T90pBTO&, 

06Cy*QeHH9 pe3ynhT8TO& 

1. CensJtaTaaa ¢838 

H3 JKene3oconepJKamsx ceneJtaTo& » M9Te0pBT8X MOryT CO.[l9plK8TbC!I TOnhKO OnB&BH 
++ 

a poM6e'lecJtsA nepoJtcen. K rpynne onessna OTHOC!ITC!I csnsxaTw TBna A~ ( SIO 4 ] , r.ue 

A 8 OCROBBOM Mg a Fe·, KpaAsse qneHbJ pMa - <jlopcTepsT Mg~(SIOJ B <jla!lnBT Fe (SI0 4 ) 

Ka~ a secb p!l.u, KpscTannB3yiOTC!I » poM6s'lecKoli cssroHBe. PoM6e'leCKBe nepoKceHbi sMe-

lOT <jlopMyny (Mg, Fe)~(S1 2 0 8 ] • Marnse&biA 

CTbiA - <jleppOCBnHTOM/S/• 

nBpOltCeH H83biBBeTCSI 3CT8THHOM, B >Kene3H-

napaMeTpbl Mi!cc6ay&poscKex cneKTpos onssesa, poM6B'lec~oro nepoKcesa s ceneKaTaoll 
/4/ 

<jla3bl MeTeOpBTOB DpB&9.[l9Hbl B Ta6nsue 1. Ka!t DOK838HO » pa60Te , XHMB'l9CKH fi C.U&Br B 

HORHOCTb csgag B JKeneaocsnHK8TH. i X CHCT9M8X np8KTB'19CKB He H3M9HR10TCSI B WHpOKOH 

o6naCTR KOIUI.9HTp8DHeA JKene3a, H::l Ta6nHUW 1 »BilBO T8KJKe, 'ITO HOHHOCTb C&!I3H -Fe-0-SI 

» npenenax owe6o~ ae M9H!IeTC!I .uaJKe nps nepexone OT coensnesafi co CTPYKTypsoA rpyn-
4- 4-

noA SI04 ~ coensHeHBRM co cTpy!tTypnoA rpynnoll Sl 2 0 8 ( TOnbKO » <jlaRnsTe XHMB'leCKRli 

c.nser neMnoro 6onbme, '!eM a .upyrax onasssax). HeH3MeHHOCTb Tsna C»R3 s yKa3biaaeT sa 

To, 'ITO sapsauBR ~sa.upynonDaoro pacmennessa &bi3wsaeTcH H3MeHeHBeM nona KpBCTanna. 

B nepsoM nps6ne*eHHH H3MeHesse non!l ~pecTanna » Ka*QOM P!IAY 38»HCHT OT H3MeHeHBR 

coOTsomeHBR ocell aneMeHTapHoll gqeil~s. OTuomeHBa a : b : c pa&Hbl 
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.una <jlopcTepsTa 

nna <jlaliJDITa 

111111 3CTATKHA 

nna <jleppocan.Ta 

O'ieBHAHO, 'ITO B3M9H9HBe 

M8nO&epOSITH00 HO pa3nK'IHJ 

CT»9RHblA pe3ynhT8T, C&SI31 

38MesoA 8HBOHBOA r pynnbl , 

CK8SI CD91tTPOC~onaa D03BOJ 

nATA - 0DR&HB8 H <jleppOCBJ 

110M H3 PHilO& C DOMOWb iO 

RKSI nocn.e.u><eA &03MOJKHOCT 

BWXOABT 34 paM~R A8HHOll 

2. Cynb ¢ s .usa a 

CynD¢sn *ene3a o6bJ• 

Cyn5<jiBA JKene3a OTHOCRTCH 

OT CTOXBOM8TpB'l9CJtOro COCC 

OT'l9TnH»O Bbl.[l8nHIOTC!I Ton 

pacwenneHBeM. 0cTAllbHbie 

<jla3, no&TOMY B.ll9HTII<jlaxam 

n.RBKHW. 

B Ta6nBJXe 2 rrpsse.ue1 

'19CitBX Cy11h$BAO» B .[l8HRblE 

' EneRo&xa' s'Ky118.max' » npe 

C 'I:HCTbiM TpOBnHTOM, TO » 

»HyTP8HHero M8rHRTHOro DC 

·-auw o6pa30M, .un11 , 

sam sarnsu:t, .51.Bn ReTCSI sec& 

3. <I> e p p 0 M 8 r H H T H 8 

cl>eppOMBrHBTHA!l <l>a3A 

JKeneaa c runceneM • aeaBa' 

6blnH B3y'leRW M9TOAOM 3<jl¢ 

soe none cnoJKHbiM ot5pa3oM 

nB'l9HB9M ltORil8HTp8JXHH HR~ 

CltHX Cll8ltTpO& <jleppOMarHHT 



q9HH9 (*9ll930 B cocTaB9 

10 B TPOHnHTe R Fe - Nl 

meKbl. 

uTa, cjJeppoMarnaT9B, 9ro 

KTp MarHBTHOA cjJpaKaBH 

:B81lll9*aT CBllBKaTy, KOTo­

.31l9ll8BB!I. Kax aanao B3 

• Cll9KTP• 3TO rr03BOlli19T 

cnnaa). Ha pac. la a3o6pa-

<eT90pBT8 ')KOBTB8Bb!Jl xy-

1IbBbl9 llBBBB Cl!9KTp8 B9CbM8 

nHK.8THbi M COe,O.BH9RHSIM >Kane-

) 1 Up0H3BO.D.Hn8Cb R8MH 

Cll9KTP8MB MeT90pHTOB. 

18P*8TbCSI T011bKO OllHBHB 

++ 
,I TBIT8 A2 (510 .J , rne 

Mg2(SIOJ H <j>a !IDRT Fe (510•] 

JM6H'IeCKHe D Hp OKCeH bl HMe-

.eTCSI 3CT8THHOM, 8 >Keneaa-

>ro napoKC9Ba a canaxaTsoll 

>T9/4~ XBMH'IeCKBll CllBHr B 

H3M9HSIIOTC!I B WHpOKOH 

0 HOHHOCTb CBB3H -Fe-0- 51 

HHl! CO CTpyKTypaol! rpyn­

lllbKO B <j>aBilHTe X BMH"leCKHJl 

TBU8 CBSl3 B YK83biB89T H8 

~eaeHH eM nonR KpHCTanna. 

ny 38BHCHT OT H3MeHeHHH 

p8BHbl 

Ansi cjJopcT9pHTa 

ADB cjJalUDITa 

IIlli! 9CT4TRJIA 

IIIli! cjJeppOCRnHTa 

0,80 

0,79 

8 ,53 

8,51 

1,71 

1,71 

1,70 

1,72 

1,00 

1,00 

1,00 

1,00 

0...&BRJIJIO, 'ITO R3M9JI8BR9 KB8JipyU011bBOrO paCW9n1l9HH!I B K8*1lOM B3 9THX pRilOB T8K*9 

Ma1lOB9pOBTBo, JIO pa3nR"lB~e xaanpyno11b~9 pacmenn9BHR B o6oax pR~tax - onona9 9CT e ­

CTBeJ1111olA pe3y1lbTaT, CBH3QHHbiJl KaK C R3M9H9HH9M <j>OpM~ 3ll9M9HT8pHOl! !l"l9ih<B, TaK H C 

3aMeaol! aHBoHBol! rpynn~. TaKHM o6pa3oM, AD!I canaxaTaoli cpa3bl M9TeOpHTOB Milcc6aypoa­

cKail CU8KTpOCltOllR!I R03B011!19 T YB9p9llHO pa31l9llBTb KOMnOH9HTbi , OTHOC!IlllB9C!I K p!lll8M <j>a!l­

nBT4 - onBBBBa B <j>eppocanaTe a cTaTBHa. Onp91l&nBTb OTHOW9HB9 MarHBR a *91193a B KB*­

IlOM B3 P1UIOB C ROMOWbiO 9TOrO MeTOil8, no-BHAHMOMy, He1lb3!1. JlnH OKOH"l8T911bBOro Bbi!ICHe­

BBil ll0Cll81l!!8Jl B03MOJKHOCTB aeo6XOilHMO nonpo6ao HCCll81lOB8Tb Ka*llblli p!lll, "lTO, OllB8KO, 

a~xonaT 38 paMu naaaoli pa60Thi. 

2. Cynb<j>ans aB cpa3a 

Cy11b<j>BJl lK9ne3a o6bi"lBO npacyTcToyeT B M9T9opaTax B BBil9 TpoanaTa Fe1,0
0 

S • XoTH 

cyn5<j>BJI *9ll834 OTBOCBTC!I K C08JlBH9HB!IM nep&M8HHOrO COCT8B8, B M8TeOpBT8X OTKilOHeHH!I 

OT CTOXIOMeTJIB"l8CKOrO COCT8B8 H83Ba"lHT91lbHbi. 8 MiiCC6ayapOBCKHX Cn9KTpltX M9T90pBTOB 

OT"l8TnBBO Bblll&ll!IIOTC!I T011bKO llB9 llHHBH cynb<IJHil8 H3 WeCTH, o6ycnOB119HHbiX MBrHHTHbiM 

paClll9ITll8HB8M. 0cTIUibHbl9 llRHBH R9pexp~B810TC!I C llBHB!IMH CHllRK8TB OJl H M e T81lH"l9CKOJl 

cpa3 . no9TOMY RJI9BTBcjJRUlUI!I cynb<j>BAa lK8ll83a B M8T90pHTe npOH3BOilH118Cb no 3TBM llBYM 

nBBK.HW. 

8 Ta6nan e 2 IIpBB8JI9Hbl HaWK p93y11bT8Tbl JlllR cy1lb<IJHJlHOll <jl83bl XOHilpBTOB H CBBT9TH­

q9CKHX cyllh<IJIIAOB H Jl8HBbl9 pa60T / l,e/. 113 T8 6 DHUbl BBAHO, "lTO 9CnB B M e TeOpHT8X 'CapaToa• , 

'En&HOBK&' u'KyMmax' o npenenax omu6ox cynb<!JHilBBB cpa3a MO*eT ObiTb aneaTa<j>anaposaaa 

C 'lHCTblM TpOHnRTOM, TO B M8TeOpHTe')KoBTB8Bbll! XyTop' cyru.<j>Hil Ol! <jla3e no BenH'IHHe 

BHYTP9HHero MarHHTBoro nonB coOTBe TCTayeT c ocTaB FeS 1,018 ±o,ooe · 

'::'altHM o6pa30M, ADB aaanu3a cyru.<j>unaol! cpa3bi Milcc6ayapoocKaB cnexTpOCKOnHSI, aa 

Bam B3rll1Ul, SIBllHeTCil BeC&Ma a<I><!J eKTHBHblM M eTOilOM. 

8. 4> 9 p p o M a r a • T a a g <j>a3a 

4>eppoMarHBTBail <j>a3a M&T90pHTOB o6hl"lHO coneplKHT na6o "lHCToe *ene3o, nH 6 o cnnas 

11<eneaa c HBJCeneM • seaRa'tf.BTellbBhiM KonsqecTBOM Ko6anhTa. CnnaBbi :>t<ene3a c BHxeneM 

6"'nR R3y"leH~ MeTOJlOM a<I><!Je!<TB M ilcc6ayapa a pa60Te
17 1

, rne 6brno noi<838HO, "lTO MarHHT­

aoe none cnoli<BbiM o6pa3oM 3aBII CHT OT cocTasa cnnaaa. none yaena'laBaeTcSI aa 3 % c ya9-

nuqeaaeM [(0Hll9BTp8lUIH BHKenB llO 20 aT.% , 8 38T9M yMeHbW89TC!I. napaMeTpbl M iiCCoayapOB­

CKHX cnei<Tpoa ¢eppoMaraaTaol! <j>a3bi H "lHCToro *ene3 a npaaeneabi B Ta6nan e 3. KaK oanao 
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H3 T a 6nHUbl , 

n paBe lleHHhiX B 

p83 1lll'!Hli B CneKTpax M e TeOp BTOB He3H8'!BTeJibRhl o 

paoOTe /
2

/ , H3BeCTHO, 'ITO OTHOWeHHe Fe:NI 

J1 3 8H811H30B , 

B MarHHTROJ! <jla3 e 

MeTeopaT OB 'Cap aTOB • " ' KyuawaK ' p asuo I : 0, 13 a 1 : 0,17 , cooTse TCTBe u u o. 3To 3Ha'!BT, 'IT O 

Mbl MOJKeM B OCI10 Jlb3 0B8TbC !l [lOCXOil!!We li B e TBbJO KpBBOH H ""'- - C OCTBB Clll!8Ba, npBBe lleR-

/7/ 3~ 
Hhiil s pa60Te .unR K a naop o sKa cocTasa cnna sa a a M!!c coayposcKax llBRHhiX. B peayJibTa -

Te Mhi non y'!H M anR MeT eopaTa'CapaTos ' F e
100 

Nl 1 11 lll!H MeTe opaTa 'KyaawaK' F e 
100 

Ni 9 

Pacxo>K.neHDe aawux pe3ynhTaTOB c .llBHHhiMB XHMO:ttecKoro ·aaan u 3 a MOJKe T 6b1Tb CBSI3 8HO c 

Uel!b!M pRilOM 11pR'IH H H lll!SI yoepeHROr O 3 8Kl!JO'teHHSI HeOOXOilHM XH M B'!eCKHH 8 H8l!B3 HCI10Jlb-

30B8 RHb!X HBMB o 6 p83UOB. Tew. He Mea e e, M O lKHO C'IBT8Tb, 'ITO M!!Cc 6 a yapOBCKHil M eTOil H3 - 3 8 

HeOilHO . ."'ill8 'tHOJ! 38BHC H MOCTH BHyTpeuaer o llOl!li OT C OCTBBB H e U 03BOl!lieT npOBOilBTb KOl!H'le­

CTB 9 HHb!l! 8H8nB3 ljle ppOMBrRHTR Oll ¢a3bl. 

4. B o 3M o >K a o cT H K o n R q e c r ae R' H oro a a an a 3 a 

llnst onpell9l!9HH SI OJ'HOCHT9 l!bHOl'C C'>!"ep JK8 RBSI paCCMOTp e HHbl X ¢la3 ReOOXOilHMO onpelle­

l!HTb n n o w a lla , aaaaMaeMhte c n eKTpoM Kli .JKilOll <I>aa o l!, a sepoHTHOCTH s<jlljleKTa M!!ccoayap a 

Ill! " KBlKiloil ljlaah t . Ocaos a aSI TPYilHOC Tb npa BhtnonaeRBu Konaqe c Tse anoro al!ann a a csHaaaa 

C T eM, 'ITO lll!SI KBlKilOli H3 ljla3 3 T H Bep ORT!IOCTII He H3 B9CTHbl H MOryT 38BHCeTb OT XHMH'Ie -

C K Ol'O COCT808 ¢la3 hl. 8 CB!I3 H C 3 T lfM lll!ll K8 l Kll01'0 K OHK p eTHOl'O 0 0p83U8 HeOOXOilHMO Bb!IIOl!­

HHTb c e p a!O H3 M e peRHil M!!Cc o a yapOBCKRX CII9KTpOB C 0 0p83 U 8 MH pa3l!H'lHb!X TOl!IUHR. BBHilY 

TPYil0 9MKOC TH 3THX H 3 M e p eHHli OHH RHMH U e B biTI Ol!ReHbi . llnR Hl!l!JOCTpBUHH BBlKROCTH TBKHX 

aaM e p e ua li M hl npaBOilH M s Ta onaue 4 OTHomeaast nnomaAeli M !!ccoayaposcKax cneKTpos, 

C OOT B eTCTBY JOUlHX p83 Hhi M ¢'838M 0 H llBHHbl e XBMH'leCKOrO 8H8JIH3 8 /
2

/ (UllOUl8 1lH ODpeJlel!eHbl 

lll! SI o opaa ua, u e llOilBepraawerocst MBrRHTROII c euapBilHH) . Ha6l!JO/l89Mhle paCXOJKJleRB!I CBSI38-

Hbl Ka K c T eM, 'ITO Mht a e y'lHThiBan a paanB'lH e sepo!ITHOCTeil aljlljle KTa M!!cc oayapa s pa3HhiX 

<jl838X 0 TBK H C T e M, 'ITO Mbl He CMOr1lll llOCTBTO'lHO xopomo H3M9Jlb'lHTb M 9 T8l!l!H'l9 CKYJO <jlep­

pOMBrHHTRYJO ljlaay . Hanaqae B nell KpynHhiX aepeH TBKJKe MOJKeT cymecTBef!H O H CK83HTb 

COOTH OW e HH 9 R86l!JOJl89MbiX lll!OUl8Jlel!. 

T e M H e M e rre e , Ha HBW B3rnSIIl, npH COOTB9TCTBYJOUleM pa3BHTHH MeTOJlHKII (aanpH­

M e p, KanHC5posKoll nnomaAeli s TanoHRhiMH o6paauaMH aa 'lBCThiX coeAaaenall) sljlljleKT M !!cc­

oayapa II03BOl!HT UpOH3BO/lHTb H e TOllbKO K8'leCTB9HHhlli, HO H KOl!H'leCTBeRHblli 8R8l!H3 

M e TeOpRTOB. 

B 38Kl!JO'le Hae 8BTOpbl IIOl!b3YJOTC!I B03MOJKROCTbJO HCitpeHBe uoonaroAapHTb E.n. Kpa­

HOB8 aa npeAOCTasneaae oopaauos MeTeopHTOB a npo¢. A.H. Mypana aa nocTO!IHHhtli HHTe­

p e c K paooTe. 
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Lnme pa:JW: H XHMHtiE 
MeTeOpHTbl C,l\BHr 1 

OJIHBHH I ,23±.C 

OJIHBHH I ,25:!:,C 

cpaHJIHT I ,29±.C 

lKOBTHeBhl~ 
XYTOp,OJIVIBHH I ,26:!:,( 

KyHaJilaK, OJIHBHH I, 24:!:,C 

CapaToB,OJIHBHH I, 20:!:,C 

EneHOBKa, 
OJIHBHH I ,26:!:,C 

opTOITHpOIW8H I ,23:!:,( 

6pOH3HT I ,25:!:,C 

Ji{QBTHeBHbll:i 
xyTop,nHpOKCeH I, 26:!:,C 

KyHawaK,n~poKceH I,24tC 

CapaTOB, nHpOKCeH I ,44:!:,( 

EneHOBKa, 
I ,28±.C ITVIpOKCeH 



TeJlhHbi. J.13 8H81IB30B , 

Fe: Nl a MarHHTHol!: <jlaae 

OTBeTCTBeHHO. 3TO 3R8'1JBT 1 qTo 

p - cocTaa cnnaaa, npaaeneu­

oacKax 1\BHHhiX. B peayllbTa­

tOpHTa 'KyuawaK' Fe 
100 

Ni 9 • 

lH3B MO>KeT 6h!Tb CBSI3BIIO C 

XHMHqecKHH 8R8nR3 BCITOnh-

M~cc6ayapOBCKHH M9TOA H3-3B 

J03BOIISI9T DpOBOI\HTb KOIIHqe-

HbiX <jlaa Heo6xoAHMO onpe11e-

'HOCTB a<l>¢eKTa M!!cc6ayapa 

qeCTB9HHOrO 8li81IH38 CBSI38H8 

! MOryT 38BHC9Tb OT XHMB'IIe-

0 o6pa3oa He06XOI\HMO BhiDOII-

:H paanBliHblX TOniUBH. Baaoy 

lnlOCTp8IlHB BB>KROCTB T8KHX 

c6ayapoaCKHX c neKTpoa, 
12/ 

3a (nnomaAH onpeoeneHbi 

IOI\8eMhl9 pBCXO>KI\eHHSI CBSI3B-

<jl<jleKTa M!lcc6ay apa a paaHbiX 

MellbqHTb MeTannoqecKyJO <jlep-

r CYW8CTB8RHO BCK83HTb 

•B3BBTHH MeTOAHKH ( HBOpH-

coeaaaeHBA) a<P¢eKT M!lcc-

ltOnaqeCTB8HHbiA 8 H81IH3 

~e no6naroAapHTb E.n. Kpa-

pHHB 3a DOCTOBHHb!l! HHTe-

J 

MJ.1Hepaml !.1 
MeTeOp!.1T!l 

OJIHBliH 

OJiliBliH 

qJaHJI!tlT 

JKOBTH8Bbl~ 
XYTOp,OJI!t!BliH 

KyHalllaK,OJiliBliH 

CapaToB,OJIHBliH 

EJieHOBKa, 
OJI!tlBV!H 

OpTOTIV!pOIW8H 

6pOH3V!T 

Ji{QBTH8BHhl~ 
XyTop,n!t!pOKCeH 

KYHalllaK, nVIpoKc eH 

CapaTOB, n~t~poKceH 

EJieHOBKa, 
TIV!pOKCeH 

XJ.1MJ.1'tl8CKli~ 
C;z(Bir1r,MM/CeK 

I ,23±.0,07 

I ,25±.0 ,OI 

I,29::t.O,OI 

I,26::t.0,02 

I,24:t,0,02 

I,20:t.0,03 

I,26:t,0,03 

I,23;t0,07 

I,25±.0,0I 

I ,26;!:.0 ,04 

I,24±.0,05 

I,44±.0,06 

I,28:t,0,03 

K:B~pyTIOJI:&HOe 
pacmenJiem-ie, 

MM/ceK 

2,98::t.O,I4 

3,04±.0,02 

3,0I::t.0,02 

2,93:t,0,03 

2,92±.0,03 

2,99±.0,05 

2,88f0,05 

2, I2±.0 ,I4 

2,23±.0,02 

2,07;t0,07 

2,26;!:.0,09 

2,22;tO,IO 

2, 40:t.O, 06 

7 

lllHPHHa Jlli-
Hlili , MM/ceK JlliTepaTypa 

0 , 70:t,O , 04 

0 ,56±.0 ,02 

0 ,50:t.O ,04 

0,50:t,0 ,04 

0 ,40:t,0,06 

0,40;t0,06 

0,50;t0 ,03 

0 ,64:t,0,06 

0, 7CJ±.O ,09 

0,76:t,0,05 

0,76:t,0,05 

I 

5 

4 

I 

5 



Ta6mn~a 2. 

8 



Ta6mu~a 3. 

r:&n oe BHyTp8HHee n!1Te- COe](HHeHHe Xl1MHtrecrud! I<Ba](pynon:&Hoe BHyTpeHHee 
me MarHl1THOe paTypa C,l(BIIIr paCII\enneHIIIe MarHl1THoe none 

none Kl1no- MM/CeK MM/CeK !CIIIn08pCTe,l( 
a peTe]( 

308 6 
MeTaJlJIJiqec-
Roe l!Ceneso 0 ,I2:t0 ,OI 0:!:_0,02 333:t,2 

276 CapaTOB 0 ,II:t,O ,02 O:t,0, 04 337:t2 
275 EneHOBKa O,II:t.0,02 O:t,0,04 337±.2 

6 3I2±,IO 
KyHamaK O,I2:t0,02 0:!:_0 ,04 338:t,2 

JK OBTH8Bb!M 
XYTOP 0,09±.0,02 O:t,0,04 339+2 

2 320±.4 

2 305±.2 

277±.2 
Ta6n11na 4. 

3I6:t.5 

Me TeOpl1T OJil1B>fH nl1p0-
KCeH 

314±.5 
Hailll1 ,ZI.aHHble ,ZI.aii Hbie pa-

60T bl /27 

i.{ OBTHeBh!M 
312+2 XyTop I ,3 I I I,O 2,9 

KyH amaK 1,7 I I 0,6 4,4 I;2,6:2,9 

302:t5 
EneHOBKa 0,5 I I 0,3 3,7 

CapaTOB 0 ,3 I I 2,0 5 ,6 I: X :2 ,7 
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