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PasBuTHE TEXHEKW BCEINE CONPOBOXNAETCH HEOOXOZUMOCTHED M3HCKA=
HHUA HOBHX MATEPWaNno®, OCIaZanNUX ONPEZeNCHHHMM C¢BONCTBAMH, NOBHHE=
HUeM TpeCOBaHUA ¥ OTKPHTHEM HOBHX OONSCTell IpUMEHEHMA JIA BENeCTB
XOpONC K3YUESHHHX.

06nacTy NPYMEHEHUA COSIMHEHM, OTHOCANMXCA X OXHOMY KISCCY,
ZOBONEHO DAasHOOODPA3HH, HO TIIaBHOE MCHONB30BAHUE CBA3AHO CO CBOHCT=
BOM, OOWMM ZXA CONBNMHCTBA COGZMHEHUN RAHHOTO THNE, B 4YaCTHOCTH,
BONbOPEAMATH 3XeMeHTOB [1 ¥ [l IpynnH HAWIW NPUMEHEHNHEe TaM, T'Ze HUCHo-
AB3YOTCH KX INMMHECHUEHTHHE CBOMCTBa (QOCHOPH, CUUBTWIIANKOHHHE
CUETYUKY, DOKDHTUA SKPAHOB 3IJIEHTPOHHOAYUEBHX TPYOOK, ONTHUECKHE
1 peoCpa3oBareny, CHeNUaIbHHE POTOrpadUvUECKHe SMYNBCHH, KPHCTEIIH
ANS ONTHYECKNX KBAHTOBMX TEHEPATOPOB U ZP.), XOTH B DAJE CAYYEEB
IPUHEMMANTCH BO BHUMAHKE MX MarHWTHHE W DAGKIPUUYECKHe cpolicTsa, Ty~
TONI8BKOCTE, BHCOKKH NMOKasaTeNs NPENOMIEHuA, CHOCOOHOCTH KaTalusu-
POBATH HERKOTODHE ODI'AHMUYECKUE DEaKUHH U AD.

B 3a8BHCHMOCTH 0T HO3HAYEHHA BONBYPAMATOB CHHTES MX OCYMECTRIA-
erca anoo no "sowpoumy™, amoo mo "cyxomy" myru., Kag B TOM, TEK K B
IPyToM cayuae YCACBUA CHHTE38 (Cpena, TeMneparypa, KOHZGHTDEUUA H
Np.) HAKIEZHBAWT OTNEYATOX HAE XuMUueckM# ¥ (Gas30BHE COCTAB W CBOM-
CTBa NONyyammerocH NPOAYKTd.

OcHOBHO® NDHMMEHEKUE BOABPHDPAMATH HAXOXAT B TBOPAOM COCTOAHMH
(u B noZaBNADNEM GONABEMHCTBE CAYUBEB OHN HE CONEDPEAT BOIH).
HoaToMy M3yueHME XUMMA TBEPAOT'O COCTORHHMA BONBPPAMATOB NpPEACTABAA-
@7 ONpPEeNeeHHH]l MHTODPEC, NOCKONbKY CHOCOGCTByeT CoNee MOJHOMY IO=
HUM3HWD ¥X QH3UYECKUX M XUMAYOCKMX CBOJCTE,

3 yuOMAHYTHX BONB(PaAMaTOB HAHCONEGE M3YYEH BOABPpaMAT REABIMA,
BCTpPEUSDUMACH B NpPHPOZE B BUAE MUHEDANa meeiuTa (C21k004 e
CrpyRTypa 5TOr0 MHHEDANa CHYEMT TUNOBOH KPHCTANANUECKOH CTpyKTypoi
AN APYTHX MHHEDANOB M HEODPTaHWYeCRUx coeiumenuit, Haspaume "meeintk-
ru" cefiyac yEe IEDeHECEHO He LeNHH KISCC COERUHEHNH, WMONMEX IO-

LOGHY® CTDYHETYDY.
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HeCronbr0 MEHDBUE ZAHHMX IO BOXB(HPAMATEM OLHOBANEHTHHX METaNIO®D
THIA ﬂ@fhﬂ% . CRezenus me IO BOABPPAMETAM TPEXBANCHTHHX (M, B
YaCTHOCTH, DPEEKO3EMENFHHX) S5JEMEHTOB OTPaHMUNBANKCE PE3YIBTATaME
50-70-neTHeit zaBHOCTY, NPUTOM BECHMa NPOTHBODEUMBLMIU,. l3yusHue
BOMBOPAMATOB DEIKUX 3EMENE 3HAYMTENBHO NMPOABUHYIOCH 32 NOCAENHUE
6=7 neT, ueMy B HeMaxofl CTENEHY CIOCOOCTBOBANC CO3/3HMUE J33eDPOB K
WMCHONB30REHNE B HEX KPUCTANIOB MEENNWTOB ¢ XOG3BRamu P33,

BonsdpaneTs meXoYHOS3EMENBHHX MeTannos (l3M) ¥ penmoseuen®BHHL
aneMenTos (P33) He pas YIOMUHANKCH BMECTO, P3J NPUCYTCTBOBAIM B
NPEPOMHHX WeelnTax, B JOCHOpPaX Ha OCHOBE BOIBYPAMATA KANBLUA; HE=
KOI'ZA JTBEDEZANOCH, YTO BOIBEpPaMard P33 MMEDT CTPYKIYPy TANS Wee~
AUTE M HIOMOPPHH C HMM,

YacTo npu CHHTE3e KPUCTANAOB BOABPpaMatos U3M u P33 npumens—
JAACH PECHNABH BOALPPAUaTOB WENOUHHX MOTANJOB, NPM 3TOM NPUERMANOCH,
9T0 HMK3KOTO B38MMOZEHCTBMA MOXAY PACINI&BOM ¥ DPACTBODEHHHM BENMECT—
BOM HEe NPOUCXOIWT.

Ham npepcTaByanoch MHTEPECHHM M3YUUTDH BIAVMOKLeHCTBME HOpMans -
HHX BOAs(paMartos sneMenron I-[-l rpynn ¢ HeXsH BHACHEHMS wHCIa
COCTABS, XUMUYeCKOfl NPUPOIH W IPAHNN CYWECTBOBAHMS (a3, 00pasyn -
NUXCH NDY B3BHMOZEHCTBUM YHABAHHHN KOMIOHEHTOB. 9TOT BOIDOC TaKwe
NETEPECEH C TOYKH SPeHNA N3OMOPPHHX SaMeNeHull, MOCKOILKY MENOYHHE,
HENOYHOIEMBNLHNE ¥ DEAKO3EMENbHHE JNEMEHTH ABIADNTCH WISHAUM OJLHWX
i TeX Xe IHArOHANBHNX PAKOR MB0MODPHHX HOHOB B [epuozumueckoll cuc-—
reme H.lU.Meugeneesna,

flockonsky BOMSppaMaTs P33 H3YUeHH HEZOCTATOYHO, OXHOM ¥3 coc -
TABHHEX uACTell Z9HHODPO UCCAEZOBAAUA ABNANOCE HIYUSHME CUCTEMH THUIA
W03 - R, 0, (rme £ = PeIKO3EMENBHHI BIEMEHT) ¢ IENBD BHACHEHUS
UHMCHA8, COCTABA ¥ TPAHMI CYUSCTBOBARNA OO0PA3YRNMXCH B aTOM CHCTEMe
faa, a TagEe OONee NOJHOIO M3YUSHMA HOPMANBHOTO BOABfpaMara P33,

lis smemenzos I, Il u Il rpynn Oway BHODaHM HATDUH (BOARJpEMET
KOTOpPOTO HAMGONee wacTO HCNONB3YeTCs), CTPORUAN (BBHLY €10 MBHB—
mefl M3YUBHHOCTH IO CDPABHEHMN C KajxBuMeM) u Heomuu (Haudolee ynoT—
pobrreabAnil 5A6MEHT-TOCABKA B DABIMUHHE MATDULH) .
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llo Hamewenuo#l nporpamMe pacoT NPEANONATAN0CE M3YUATH CAEAYD =~
ne CHUCTOMHS
WO; - Nd, 05
Na,WQ, - Srw0,
Nay W, 0, - §rWo,
f\laz WO, - Ndz(wo,,)j
Srw0, ~Nd,(W0y)3
Srwo,, - Na Nd(W0y);
Na,wo, - Sewo, ~Ndy (WO, );

©

13 NOABMBEAXCH B IOCHEZHUE TOZM pPadoT CIASZOBANO, 9TO B CHCTE=
uax R,0;- WO,  00pasynTcsi COOAMHOHR C DA3NUYHEM OTHOMEHHEM
R,03: WO, o 0GpasoBanie HOPMANBHOrO BONL(DAMATE TIUNE. Ry (W04 )y
S8QMKCHPOBAN0 AAs BCEX P33, TemnaeToH ¥ BaNKUH MSYUMAN CTPYRZYDY
Euy (WO, )y W NOKA38MK, YTO MOHORIMHKYD DENETKY STOr0 COSAUHEHMA
MORHO NpPEACTABUTH KAK MCKAREHHYD WeenuntoByn - (oWd, = CTDYKTYPY
(C yHOpAXOuUMBSHVEM BAKAHCHUI B NONOREGHUAX K8THOHOR). [[0TOGHYD
CTDYKTYPY MMENT HOpMANBHNE BONBpaMaru Beex P33 or La 1o Dy .
5TH K& aBTODH NPGANORMIN COOTBETCTEYSuMA BHOOD TPaMCHAUUOHHNX
0ceff B pemeTHe WEEAUTA IR BOSMOXHOCTYM COMOCTABTEHMA NADAMBTPOE
3JEUEHTAPHON MOHORIMHHOJN AUSYKM pPefr03eMelbHOTO BOJALPPAMATE H CO=
OTBOTCTBYOMUM OOpa30M BHODPAHHON sieMeRTADHOH# MOHOKNMKMHHON Aueixu
BEENHTA, ‘

Wsyuenme monbfpauaros HN3M ¢ nmoCasxauu P39 noxasano, uro P33
MOTYT EXOZWTH B KpUCTENN xan B DPUCYTCTBUE, T8K U B OTCYTCTBHH
HEeNOYROTO ueta:ma .6, M WO ‘R:Na u Mt W04, ‘R e I!penennmux
YIEHAMN Psja mI WO, : R:Na smaawzed ¢ omxou CTOPOHH mE Wi, »8
¢ zapyro#t ~ Na Q( WOy )y, @ naa paxe ME wo,: R ~ M”u/o,, ® Rz(WO,, Jze
YneHH pfza ME WO, : R : N moxyuammces ANCO BHPOAMMBAHEGM K3 pacnnasa
no meroxy YoXpaasckoro, XECO M3 dumcs Na Wl IR NGW, 0, .
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DECHEeDIMEHTANEHAL YaCTh

I. Merozu uccuezopauus

OCHOBHBME METOLAMiH USYYCHMA CHCTEM B ZAHEON PaGOTe CRYRLIM
auddepennuansuo~Tepunueckuit ananus (ITA) ¥ pPeHTreR0)a30BHil aHATNS.
TepMOT'DaMMH PaNMCHHN HA L¥poMerTpe KypHaxoza $NK~54., OOpasuw marpe=
BUINCH B NNATUHOBHX NPOOUPKAX, IOMEWSHHHX B KePaMHueCKuii GIOK.
Perucrpanua TeunepaTypH ¥ TEDMUUECKUX 3(QPEKTOB OCYMECTBIEANECH C
noMomEn KouCuuupopannoyt Pt = PtRh  rTepuonaps. CKOpoCTs Barpena-
uBa Sune oxoxo I0° m mmmyry.

PeHTTeHOrpauMy HODOWKOB CHUMANUCH Ha OTPEABTpoBaKEoM (Ni -
punsrp) uemmom ((u Ky ) MBHYuSHME B KaMEDSX C AMAMETPOM KACCCT
57,3 MM NpY ACUMMETDUYHOR 38KA8KKE NISHKH.

Ana BCeX CEHTEBMPOBAHHHX BEUECTE BHIONHEH XUMUYESCKUN aHANM3,
Bons@paM ONpeHenssiCi BECOBHM METOXOM B Buge W03 , Heopmt = B BE-
ne Nd,05 mDocie npoxamusenia OKCanaTa, CTPOHUMA W HATDUH - B
BUZE CYABLHATOB,

B paAze ciyuaes NpUMEHANMCE TAKKE KDPHCTAIJOONTUUSCHMHE, LEHCU=
MOTPHYSCKUN ¥ HEHOTODHE APYIMe MOTOZH aHENN3A.

llonyuennne pesyABTaTH BPOZCTARIGHW B PadoTe B BUAS TAGHML ™M
IPagUKOB,

2, CuyHTes BemECTs

HCXORRKY MPOZAXHNE BONBYPAMOBHY SHIWADAL MEDKH “CNEKTD.UHCT,"
DACTB.  ANCA B LEROUN, 3arTeM ZOCABIEHUEN CONSHOE RUCHOTH BHEGAANCH
napasoaBPpaKat, KOTODHI B CBON 0YeDPEAs NOCHe GPOMHBKM BHOBH pac—
TROPANCK B mMeXKouM, J0CNe HeCKONBKMX MOBTODEHM NOZOGHOR OMepaium
CUHTE3UPOBAHHN} NapazoAsgpauar pasnaranca xmmamedr HCC (c HNO; ),
a 00pasoBaBNAACA BOTBQPAMOBAR KUCIOTE OTMHBANACH, CYWANACH M NpPO-
raausanacs no WO; . Momywemmut WO, ucmomssopazcsi i chuTesa
DPaaNKHMX BoabpaMazon (Na,WO, , NagWa O, -, Ndy(w0,); u mp.)
P HMCCHELOBAHHNY CHCTEMBX,

Oxucrs HeoxuMa saprn "H=I" OOHUHO pacTBOPSAASCH B HKUCIAOTE, HE-
OZIWM OCAXZaNCA B BUAE ORCANATs, KOTODHI MpOXSAMBANYM M NOAYUANH
Amgcg , JNOTpeGIABHYNCH 38TEM Lif CHHTE30B,
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Bonngpamary marpua ( No,WO,  ,Na,Wy0, ) cruresuposamics
cnnasnenmen WO0; u Na,lO;  ("x.u.").

BomspauaT CTPORUMA MOAywancA "moxpwn® nyre us Sr(4G), (cnm.
ancr. ") u Na,w0, (ucxommut Na,WO, wmapen "w.g.a," owaueics ¢
AOMONFI ZUSTUILUTUOKAPOAMATE ¥ 8RTUBKPOBAHEOTO YIEA),

Bonsfipamar neommua Nef,(W0,), roToBuncs cnnaBlenuer cMesH OXHC=
noB WO; u N Os, B3aTHX B CTEXHOMGTDHYECKOM COOTHOUERMi. Ciech
nepexn CHIaBJICHUEM NDOXKANNBANaCH NpH 850-1000°¢C,

JIfl MBYUEHMS CHCTEM TOT BIIECE CMECY COOTBETCTBYULMX KOMTOHOH-
TOB 38Z3HHOTO COCTasa, [locie TWETelISECTO PACTHDAHMA CMSCEH NPORO=
IMJICA WX OTRUD Npu TpeOyeMo# TeunepaType. O0pasuH OTEUIEHNCS b
BAKPH'YHX DAATUHOBEX NPOOKPREX B TeueHHe 2-I5 CYTOK B 3aBACHNOCTH
0T ¥ayuaeMO§ CUCTEMH. B mpouecce 0TRUra 0GDPa3OH HECRONBHC DES i3
BIIEKALNCE 3 IIE€uN, DACTHPAJIMCH VM BHOBH CTABUIMCH HA OTAMI. ToMIe=
paTypa . .EWT@ ONPENelANach IyTeM 3ullWCH TEePMOTDaMM HATDEBAHMA U
OXJIARNEHUA MEXSHUYECKMX CMECEHl KCXOZHMX KOMIOHSHTOB.

fuacpaMMy CHCTEM CTDOMIMCE MO zaHHEM ATA ¥ peHTreHuds30BOTO
HHENN38 OTOXKSHENX OGPa3LOB,

3. Cucrewa W05 - /\/C/"'OL

Uayuenue cucTeMu OHIO HAYATO ¢ samucu Tepxorpauu (ITA) mexa =
HUYECKUX cMecolt WO; u Ndpdy, BaaTHX B DASNMUHHX COOTHONEHHAX.
UDABHEALE [IOLYYEHHHY TEPMOTDAMM IIO3BOMNKAO BHABMTH MBMEHEHHE XapaK-
Tepa B33UMOXEACTBUA W03 u /Vdéq,, B 33BUCAMOCTY OT TEMIEDATYDPH
B COCTAaB8. A BCEX M3YYEHHMX CMECEH XapaxTepHO NPMMEDHO OZUHAKO=
Boe nmozegenue xo I000°C, 40 3TOH TeMnepaTypH HE ANGDHEPEHUMATBHHEX
KDUBHX HATDEBIHNA HMEDTCH ClRelyvuye 3QHerTH:

I) 2®30T8pMRYECKUli ©npH 600-61000, OTBOUADNHN HAUANTBHOMY B3&
AMOZeICTBID GRUCHY;

2) DHEOTEepMUYECKERH INpH 740°C, CBASGHHH] ¢ NOAMMOPOHHM Hpe-
spamennen WOz ; ’

3) 3K30TAPMUYECKUN (IHAUNTENBHHA IO BeIUYUHE) IPH 810-850°C,

[lpr TemmepaTypax BhHmE 1000°C Bz HPEBHX M3MEHAGTCHA B 38BUCH =
" “CTH OT COCTABA CMeCK, Lif CocTapos 0=25 MON.% Nd,d5 NDPOABIAOTCS

ABA SHEOTEPMUUGCKHX 3HderTa: OXUH - NpH IO#O°C, a BTOpO# = upH
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Gollee BHCOKO! TeMneparype, pasinuHoil ¥ XaparTepHO# ANA KAXLOTO CO=
crapa, [l cocrasoB 25-33 MOXL.% N, O; nHa wpuswx ITA umeercs mams
He3RawnTenbHuY meperuG npu I040°C u BHCOKOTEMIISPATYDHHE 2PPERTH ¢
npn I180°C u 1250%C. Hawmsan or cocrasa 33,33 mow#% Nd,0, , Ha
TEPMOTPAMMaX NPOABIAETCH Takme S¢dexT npH ISSOOC Lis cocTaBoB

¢ cogepxamnen Nd,0; Gonee 50 mom.$ or I000° zo I1450°C  mumaxmx
30)erT0B He HACHWZAETCH,

MOZHO OTMETHTH He3HaUUTENEHMIl sx3OTepMuveckuil spdexr npu 980°C,
HMODIUHACA H8 TEpHMOTDaMMax COCTaBOB C COZepmaHueM Golee 35 woi. %
Nd,05

HTA u peHTIeHOQA30BHI BHANHK3 CMECH WOs n A&/(? , N0 CO=
CTaBy OTBeuanmei JVo/ (W), J; ¥ OTOXKEHHOH NPY PABIMUHHX TEMIEpaTy-
pax, NOKas3anm, uTo NONREOE BIAUMOZEHCTBHE OKHCIOB ¢ 06DA30BaHNEM
HODMATBHOT'0 BONLHPAMATE HoORMa Nd,(W0, );  oGecnewusasTest OTEATOM
cuecelt npm Teumneparype 850°C. u BEme, DK30TePUMMUECEMI a@derT Ha Tep-
MOTPaMMaX MeXaHHueckux cueceft WO; m Nci()j npn 810-850°C or-
Bouaer cOpasosanm Nd,(W0,); .

lpeABapUTENBHOE W3YUSHHE CUCTEMH MO3BOIMIO YCTAHOBETH CAEAyD~
I}e TeMnepaTypH OTEMra cMecefl B 38BHCHMMOCTH OT COCTaBa: 1000%;
A1 cocTaBos ¢ 0-25 mon.g Ndpd; , 1I00°C - zaa cocrazos ¢ 25 =
33,33 yox 7:. Ndyl; IZOUOL ~ A7A COCTAROB G 33,33-50 MoL.% N0,
u I800~I500%C - aam cocramoB ¢ §0~L00 mon.% N, .

Insi OTORREHHWX NPENapaToB Oumdl BHIIOAHEHH HTA, PEHTTEHOMH 30BHIl,

KpucramnoonTuyeckuii (25~33% ) ¥ ZeHCHMETDPUYECHUil aHaIN3H.
Ha ochoBanyu MONYUOHHHX DE3YABTATOB IOCTPOEHa $830BAA IMArpaMua
cuereun W05 - Aéé4§ A0 remneparyp I400-I450°C (pue.I).
B raHHO# CHCTEME YCTAHOBIEGHO CYWECTBOBAHNE COEZUHEHNH ¢ OTHOWEHKEM
omucnos MG, WO; ., pammam I3, I:2, I:I, 4 23, 2:1m3:I
( N, (b%&,g , ﬂb@t@k y MW NdgWs Oy, NG WGy 1
‘/Va/@wa,z , COOTBOTCTBEHH),

Ins pupQepeHnyanb X TepMoTpaMM OTOKKEHHHX IDPEenapaToB XaparTep:
HO HaANMuMe CASLYDEUX 3HAOTEPMUUECHUX 3(HORTOB: XJA cOCTABOB C O«
25 won,% Nbﬁqg 3TH 3GPEKTH NPOABAANTCH NDU 1035°C - nepsuit, a
BTOpO# = npy Oolee BHCOWO, MeHsWme/ics B 3&BUCUMOCTH OT COCTaBa ,
TeunepaType. llepsuil sh@erT OTBeuaeT NNABIEHHD 3BTEKTHEM W03 n
ﬂ‘/z (’wo,,)j , BTOpOft = OKOHYATENBHOMY pACHIaBIEHND CMecH. Ha Tep-
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MOTpaMMe coctTesa 25 Hen% :Vc{e0$ NPORBARITCA MHUB CJUF SEZOTEDPMUAY
weckuit agdext npu IT40°C, couTsercTBYyNmME IIEBISHIN Nd, (W0, 55 . |
He TepMorpamuax cocraBoB 25-30 won.% Mo/zQ,, zxposm;fzfimca T
sfderca: upn 440, II40 IZ#OO(;, & mawiHas o 20 uox.%/ﬁ%@no
50 Mpn.;?é, KDCME YR8B8HHEX, QUHCEPYETCA Sle OFUH 3{HISKT IDH 1350%¢,
Lza cocreBa 50 u Oonee MON.% J\!JA,(Q;; HYHSKLX TEPMALECKUX aPfex103
.0 If&SDOG He H&OUnpaeTCA. MarcuMaisHas beNMuMda 2gdeETos mpu 440,
1240 'n I350°C maGiwmaesca 17s cocrass 33,33 M0u.% N, 05 a8 sqper-~ t
ra mpn 1140°C - zum 25 woum.” W@ g ¥ ' Tl
OnTaveckuil axams IICX3a28N, YTO BOALPPEMET HEOLUMS ﬂa{g ( wa, é
(noxasarems npetomtenus Ng = 2,002, Wp= 1,992, W = 1,967)
NPKCYICTBYST B MHTEPBAJNe KOHIGHTPaUuit 25-33 140a,% Wa"ec% . lipu
06oNec BHCOKOM COZTSPKaHMM Wa{e@ BONBYPAMET HEOZUMA 1e OCHEDYREH.
Comocrasnenue zannrx ATA, BUZA TPeyrGIbHUKOB TauMaHa M RpicTal-
TOOLTHY KOO 4HANM38 NPUBOZUT K CNEAYOLEMY 33NILOYEHHO: :
B WHTEPBaNe KOHUEHTpauui 0~50 Mon.%p%_{e()j B M3yvaeMO}i CucreMs
CYUECIBYOT TPM COEAVHOHMA: HODMENbHWH POnsgpauar Nd,(Wd,);
(25 wom% Mdp0p ), I:2-okcumonsgpamar apw), Oy (33,33u0n.%
Ny J5 ) v L:I-Oxcusonpgpanar NofpWdy (50 uom.d N,y Yo
Wq’e (Wgy )3 mnssurca npw I7 0% u oBpasyer ¢ Wt%‘ 9BTEKTURY
¢ Temmeparypolt naasienus I037°C u cocrama 17,5 MOX.H N, &y .
\/de WpUs NNGBRTCA C PA3TOREHKEM NDH 354°C TIpY HArpesa=
HUY ’npemepnenacr A58 o0pATHMHX TOJIMODQHHY NpeEpemeHEs; npu 438 u
1248%C, Ipossuenue adfexra mpa Teumenarype II40°C Ha TepMOrpaMMaxX
COCTABOB NPOMEXYTOUHHX MeERY Wah(Wq,); & NdyW, 0,  yrasusaer
Ha8 00pe30BAHKE MEKAY 3TUMM JBYMR COBLUHCHUSIME HBTEXTHKA (C Tl
1140°C), cocras x0TOpo#l GuM30K K coemmuesmo N (WG, )3 o e mc-
RACYed0, 4TO 378 TEMIOPATYPa (IIhO°C) COOTBETCTBYET MHKOETPY2HTHO=
uy dnesienmo Ny (WO, ); , ecau NEpUTEKTHUECKAR TOWKA NEEUI CAHSRO
E ero cocraBsy. IIWTentHOe BHAEPEABIHHMS PAcHisBa (/V((e Wy, 2’ DM TeM-
naparype 1350-1800°C susnamo raucHeHue COCTABE (omyveckyft anaums
KOHEYHOrO NpOIYETa MOKasaX, uTC Npou3osnsa morepa W(; , @ coxep-
xRaHne -J'Vt:fe O3 crano pasusw 30,I7 mon.% ). lcxasareny NpeNOMIOHES
o JoWo by Bume 2,027.
PeHTTeHOGA30BHA AHAINS HOATBEIZMI CylcCTBOBAHEG NP6 IUCICHANX
BHIE COGRHESHMI J\/o(e W, % » WL W, 0, ./Va/gk/% ® IBYPABHOCTH
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00MsCTEYS MeRAY HuMM: cocTaBa 0-25 Moy, % Jfg/z@ npencrasannT coCoj
cuecs Wl w Ndy(Wo, )y 3 coctamu 25-33,33 MolLg N5 1percran-
AART CNeCh M (WO, ) 1 Ny Wh s a cocTami 33,33-50 uMon.%
Neoly = cuecs N, Mpla ¥ N WOpy ‘

Iz cOpasuos ¢ cozxepranueM 50~I00 wox.% \A/afé% IIpM HATDPeRaiuH
a0 I450°C HUKAKKX 3qperros Fe OCHADYEEHO, CpaBdeHue MONYUSHHENX
DPEHTTEHOTPAMM BTiM 00PasU0B yKE3WBaeT HO NOCTENEHHOE MONOTORHOE
Vipomesne IMpIPARUMOHECH KAaDPTHHH C YBETUYEHVeM COpeDEAHEA \M{zo 4
Ha 0c¢nOBERZM JI3HEEY DEHTIeHO(as80BOTO QHONM3S MOKHO CHEJNSTH BHDOj
¢U o6pasozanuyn  2:l~ ¥ 53 I-~OKCHBOARGPELATCE (L/Vdf;,WOg adaéwa,l Yo
OGnacru cociaBoE O \/‘ng WO, 10 NagWly , i0-BIIMMOMY, ABIAOTCH
QUNECTANA TBEDEHX DACTBODOB.  USHacTs Mexzy MdcWlga w NdyOs
ARIAGTCH IBYQEsHON, OOPa30BAHUE CUEIMHEHKE M Wd, nonTsepsaser—
CA TAKEe WIMEHEEMNCM LBETA: BCE BONBMPAMATH HEOTUMA CUPEHEBOILC I[BE=
T5, 8 OTC COEHUHEHAE HKODVUHEBOE.

Ha ¥puB0l NoNeHeHMA IIOTHOCTM OCDA3UOB B BALUCLMOCTH OT cozep=
xauus Npd; (xpusea " o V' wa puc.I) y cocTamoB k33, 23I-u
321~ patiugasTcs MOABACHME OCOOHX TOUEK (MBIOMOB) B X0Ze HPUBOIH,
4T0 MOATBEDENACT 00pasoBanue cosguuenuit 2:I- # 33l ¥ ykasupeer
HY BOBMOEKHOE 0CPas0BANME ENE OZHOTO COEAMHEHAS, 8 MMEHHO, 4:3~0g-
CHBONLJpauaTa, HOMPEDHBEWA XO7 KPUBHX M3MEHEHUA ILIOTHOCTH MEXLY
YEB3aHINME COBIUHGHUAMY CBUAETENBSTBYyeT 00 OOPA30BAHME HENDEPHBHEX
TBEPIHX PACTBODPOB Mexzy ILel- m 8:3-~3 #23- u 2:1- u 3:I-OKCHBOLE-
fipeMa®aMu 1 MOATBEPEZAET ABYPABHOCTE OCHACTH MEXZY 5 :I-OKCHBONB~
fpausiom ¥ NdpyOs . ;% ‘

{II0THOCT Y COGRMHE TS \Na'z(wa,g- 6,97; JVa’awg09 =-7,95;
NlpwOg = 7,50; NdgWsOp —-17,35; Wd,W05 =7,29;
NdgWO,, - 1,23, .

Ins1 _coenuuenus JV/GWO,z Hajilend, YTO NEPUOX 3MEMEHTEDHO
PPaHenesETPUPOBSHHON KyOuueckoit sueiiknm pasen a = JO,90 t 0,01 4,

2 = &,5, ' o

TloZyueHHHe HaMX Pe3YASTATH AMA BONLEPEMATOB HEOZUME HAXOXATCA
B XOpOUEM COOTBETCTBUM C MMEDIMMUCA B HACTOANGE BPEMS JUTEPATYPHH—
u#i&%ﬁkfdnuxosam&ﬂ cucreua Sm,0; - WO (Yenr, funmmic K

-3 3 ’
CkpoZizep) mMOWTHM HONHOCTED AHANOTHYF® MCCIAENOSAHHON HAME cucTeMme
"/% -‘/'/‘3/805 . luepmuecs pacXOXZeHyus OTHOGHATCH :f 0GJACTH CO-
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cTaBoB 50<75 Mou,% 9203 o Hamu B 370fl 0GhacTu yoTBEOBNERO Gyue=
CTBOBAHUS ZBYX COsnusenulls 4:3- u 2;1-0KCUBONBJPEMATOB; ZAN N8H=
TAHE YHABHBAETLCH HA NOpas30BaHlUe ToEe LByX coexuuewutis IL:9- u
3¢2~=, ANK caMapua = OFHOTO: 7h-, 1NA uTTPUH - Tpex: I5:8-,
k= u 332-0KCUBONBEPANETOB (NOCTBZHAA 258 METACTACUNBIAA),

Ipxe znd maudonee Oausxkux amazoror ( ha Nd . Swm } $ZecH no~
JyueHH DasIUuHLE COONMHEHUA, N CORaNEKNn, KDOMEe DCHTTEHOBEZ0B0D0
AHBNN38 HAKAKMX ADYTMX METOZOB NPU MaYYemuy coeimuexudl |jua , Srm
u Y He NPHMOHANOCH, B “alled CIyyde B AONONHEHHE X DEHTTEHOLA=
B0BOMY OHJ NDUMEHEH AEHCUMEeTDHUSCKZY adgamus,

lJanpHeitmee M3yyerMe HTHX U APYTHX CUCTEM THNA QZQ’ -~ WOy 0=
MOEST BHACHUTH, INOMEHH JM 3C& AKATPEMMH CHCTCM Q203 - WOz  Ours
OAHOTUIIHEMA ¥ B KAKOH MEDC.

Taxmt 00pasoM, B WTOTE MBYUEHAA CUCTeMeW (s -Nd233 YCTAHOB~
neHo, u , Baamwomeicrsie WOz u Wd,0p ¢ cﬁpasasaxmeu\ﬁ/dz(u/é},é
HauuHaerTcd okomo 600°C, & NPOTEeXseT IHOIHOCTHO NPl 8509C u Bmue,
llpm GCcnee BHCOKMX TeMuepaTypax ¥ cayuae K30HTKE J\’dzoj (soaes
25 uon.% Na’zO_3 ) 06pasynTCA OKCUBOILDPAMATH. BCEro B CHCTOME

WOz - Ndzoj JCTAHOBIEGHO CYHECTBOBAHES WECTY COSKUHOHMM:
Ndy (WO, )5, Ndp w0y , N WOg , Ndg Ws50p Ny WOy
2 NdgW0,, . locnegune weTHpe SoemwmenwA npm I400~14500C
NOCHeL0BaTENbHO OOPAsyLT ZPYT C APYTOM HONMPOPHEHHE TEGDANS PacTBO-
JHe

[IpoBeneRHOE MBYUEHME CUCTEMH W03 -Wq;/.Q NIOBBOANTC HG
TOMBKO BHABATE BO3MOEHHE (asu, HO X ¢ 00ABUEH YHEPEHHOCIHW Paco~
7375 ¢ BOARHPAUATOM HEOZuMa JVdfé 6‘/04,25 PR RaibHeAueM W3YUCHMY
ZBOMHNX M TpoiiHO# CHCTEM, BKADYSDIMX, KPOM3 HETO, W’a{eu/ﬂy b

\5}"“/0# 2

_CucTeun, o6pazyeMue BOIbGPAMATAMA HATDMA, CTPOELMA W HEGIUMA

b, CucTeMu N WOy =~ SrW0y y NogWp Oz ~Srwdy

BonsdpauMaTy HATHUS (J/ag wo, , ‘Mag W, Op ) 4ac10 NpIMERANTCA

RAUECTBO (MUCOB PV BRDSLMUBAHMN MOHOKPUCTEWIOS RONbgpamarTon J3M.
lnenTcs yKa3aEMA HA NPERNOYTHTEABHOCTDH ‘/Vagu{e@ nepex UVOZ h/ﬂ‘,,_
BCIEACTBHE Npernoarasmeficd Colpusi PECTBOPMMOCTH UENOYHOBEHSb=




- =

moro Boxsfpanars s Na Wa 0,

Mmarpawy cocrosmya cucrey No, WO - SrWo,  u Nayn, s -
Srwdy, (puc.2) Uniti MOCTPOEHH IO KPUBHM HATDERAHNH (I1A) oror—
RSHHNX CMUCeH M MDUENM OXNSAZGHVS PACNI3BOB 33ZdHEOXC COCTARA.
06e nHCTESMH =~ [POCTHE, aBTexT'Aqscme, COCTaB IBTEKTVK B 000AX CAy=
gafx OAUBOK K COCIABY PaCTHOPUTENA,

Ha Rpuswx velpesasus ofpasucs Na,Wo, -SrWd,  ukcnpynTea
423 DATOTEPMIUECKUX 5J(ERTS; MePIH 0TBeUaET HOMMIOPPHOMY NpeBpa=
mesmo MpWY, (585°C), Bropoit ~ NiaRIeR0 3BTERTURN NdWG, 1 Srwoy
(685°C) « 2@dekT, OTBeYANINH OKOHYATENHHOMY MIABIEHMO CMECeil, HA
TEPMOTDAMMAY HE (MKCUPOBAICHA K LPUBAA JUKBALYCA MOCTPOSHA IT0 KpH~
BHi OXTEICHM DACINABOB, DTO 38MEUAHME [ONHOCTEO OTHOCHTCH M X

oGpasnau ciucrenss MW,0.~ ﬁ"Wdy, Ha TEDMOI'PAMMSX HAUpeBaHMA Ko—

TOPHX (GUHCHpyerTcs AWUD OAUH IHHEKT NIABIEHMA DBTEKTHKM (726°C).‘
PeHTTEHOGS 30BHH AHAKMS NONTBEPLUN A3HRHe JTA z7a o0eux CHCTOM,

CpaBHSHUE NONYYSHHHX INarpaMy COCTORHMA 00eky CHCTEM LOKAa3HBa-
er, Wro pacrBCpUMOCTD Srwd), BJ%)E%D? MaJ0 OTAMYAETCH OT pacTBODH=-
MocTH B A, WY, u NPAKTUUGCKM OZUHAKOBA (ILM BHDAREHUN KOHLUEHTPa-
¥ B MOM.%) NS 0COUX PAcTBOpuTensh,

Hamy pesyIsTaTH MOXHOCTHEO COBNAZENT C TAHHHMH KUCHAKOBE N
Cunpuosoft M0 cucrena N, Wl = Srwd),.

TaxuM 00pasoM, B PedylIITare Ma3yyeHW: OMHADHHX CHCTEM ;A/%Wé),-
Srwl,  u Nagw,0,~5rW0, yeTanomieno, 4T ROMIOHGHTH B STHX CHC-
TeMs 0Cpa3yDT BHDOXECHHHE BBTEKTURK C T.7i, 685°C ( Na,W0,-
Srwoy,) u 726'C (Na,w, Oy ~ SFWO),) B N0KA3AHO, YTO' KPHCTAINPIE-
ity \57'44/0,, 73 pacnuasa Ng, whd, He HueeT OCOOHX HDenMyuecTB IO
CpaBHedyN® C KpHUCTaANM3aiuKeill M3 pacliara LV&WO‘,,; T,He PACTBODPH-
MOCTE \%M/Oy KaK B TOM, TaK WM B LDYrOM DACIJiaBe NDAKTUYECKH OXH-
HAKOBY, [lonyueHFHe ZMATPAMMH CHCTEM MODYT CIy:NTh ZNA BHOOpa yc-
0B KPUCTANANBALNN \S//'K/U,/ W3 DAcHAABOB BOABJPaAMATa ¥ AMBONBHPa-
K478 HRaTPHA, :

5. Cucrena Nogwl. Nk («/0,‘,)3_

HCXOIA WE fpeiRApUISHBUON 38NMHCH TEPMOTDAMM CMECGIl KOMIOHEH-
0B PAa3NHYHOLO COCTABA CHIN YCTAHO 1eHH CIBAYOUHE TEMIEDPATYPH OT-
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zure: 650-690°C zns cocraBor ¢ comepxanmem 0-50 MOm.% Jv/aé(WOy}\, %
1080~1130°C zas cocrapo® ¢ cozmepzaumex 50-~I00 xJon.%J/aQ(WGA,-)j '

Ha OCHOB3HMK TEDMODDAKM OTORXSHHMX 00Pa2L0B NOCTDOSHS JNATDAM-~
Ma COCTORHMF CHCTEMH ﬂaﬂ@,—ﬂa}’e (W0, )5 (puc.3), COITBCHC KOTOPOH
KOMIIOHEHTH 00DasynT LEa CO&,‘L[MH@HYZR:V/VQA//(WQ;/Z{ u NaN(We, )4, 5
lepsoe coepmiesMs o6pasyeT HEMpepHBHuit PAZ TBEPZILX DPACTHOLOB C
Ny (WO );, & Bropoe, IMSEAUGECH JHKOHIPYIUTHO, AAET DITEXTHKY C
J\/de }1/04/. e
lla TepmorpaMuax 06pasuos ¢ 0-I6,7 MOM.% ut/afe[wﬂ,,}g NPOABAANTCH
aherTH NoH 585, 685 m 735°C (nOChemHME HOWIHAR C 5 MOXH M (VO ) )
KpoMe mepeuncleHHNX NPOABIAETCA eme BHCOKOTEMIePaTyPHEN 38QeXT,
CCOTBEICTBYONUE TONHOMY DACNNaEledry ofpasiuce. Mg cocrases ¢ 16,67
MOX \/Vc(e/vl/d»,é (Nap M (1 Wd,), ) u Bume NPOTIADICH BGHEKTH NDi 735°
(no 50 mom.%h Ndy(wh,); ) u BHCOXOTEMIEDATYDHM. ¥ 0CpasnoB C COLep=
maune 50 MCI.% Mdy(WO, )y (coenuuenue NaWd(Wo, ), ) ua repworpaiue
HAONKZAeTCH NUNE OfUH DHAOTEDNLUCCHEMA 33FexT npy 126300, oTBEYA~
ouri nIeBNeRMD BeuecTsa, JaibHeiuee Movauende coxepsamua N, (Wl
BH3HBAET NOBMACHUE TEMIEDATYD NLABIEHUA OCPasUOB K PISLBOCHNAS DH~
AOTEPMUTECHKOrOs(Pexta, OTBEYANLET0 STOMY NIaRieHrw, C yBeInuervueM
KOHUEGHTDAINH \/l/qe'[wo,,é PECTET TAKKE M PA3MHTOCTH J(QHEKTOB, Marcy=
MaNBHOE DashBOSHME # PASMHTOCTL HAONDZAKTCH XAs 0CPasioB ¢ COZep-
Reuveu oxono 70-80 non.% Np(W0,); . Tipu KausHeMUEM YeluuGHAN
KOHUEHLPALUH «/Vﬂé[“/ﬂy)j NPOKCKXORUT YMEHBNUGHKE DPASMHTOGTYA X Pasm-
BOEGHHOCTY 2fPexTa NIABAGKUA, U H3 TEPMOTpaMKE Jaé(u/q,)j N pOSBIA=
@TCH TONBHO OZMH DHIOTSPMUUECKMA 2JEEKT NIaBIEHHUM. :

Imarpauma COCTOfIEMA, MOCYDOEHHAR H? OCHOBaHuM ZaHHEX LTA, 1o~
3BONAET OGHACHMTE BOIHEKTH HE TOPMOIDAMMAX CIEZYLIUM 00pas0M: pasi-
BOEHHOCTH HHHEKTOB B MuTepsade KonueHTpanu#i 50-I00 uom.% JV‘{?(U/QY )3
BH3HBAETCH MISBAEHUEN THEDAHX PACTBOPOR: HEPBHI neperud oTpeuaert
HAYany UNaBACHUA (COIMLYC), BTOPOH ~ KOHIY NAABAGHMA (AUKBUAYC) ;.
2PPexT npy 565°C BusHDAErCA NOTUMOPPHEL [PEBPAMECHUEH l/qe wa,;,; 3~
pext npn 685°C cBAsaH ¢ nuanieHueM smrextuxu N, WO, u NaNd(Wl,),
DOPexRT npu 735%C orBEUAET MHKCHTDYDHTHOMY NISBICHAD COSZMHEEMA
Na N (W0, ), o

Cocras 2BTEKTAKH JVof/Va//u/@,)y B NapWg, waxopurcr OTUBKO K 10-
crenyeMy coepunenmo, 01 685 1o 735°C B DaBHOBECHM C PACIIABOM KO-
KT NAXOZUIECA TOMBKO COETMEEHES Na N (WY, )5’ » OT 735 @0 I263°C =
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20IBKO cosnnueEny NaNd [W‘,/é < Taxiu 00pasoM, NepeRprCTANIK30BATS
HOPMATBLHH{ 30MLQPEMBT FEONHMa U3 PacIIasa Ng,wd, , Kol METAmICE
ZHONaTE IDeRUS, HEABS.

PeHTTeHOPALNBYI QHANNS NONHOSTHI NOATIEPIAN NOAYUSHHYD ngmrpaww
uy, Ilpenapatu cocress 0-E0 voi1.% Mdy(wd, ); , orommenrue mpu 900°C,
cOxepEany TONEKO NG WY, u MaMd(WE,), ., @ oromsenmse npu 650-690°C-
cogepzann Na, W, u Nag Nd(W,), zna cocrasos 0-I16,67 10706 Nep(WO ),
X NaNd(Wiy)y & NagWd(wd)), nas coctason 16,67-50 wom.% Ndp(Wd, ) e
Conocracienue PSHTTEHOTPaMM 00pas3uos ¢ 50-100 m0i1.% Jl/q’z (Wly)s mno-
E83HBA6T, WTO BCE ITH NDENapaTH OfHOGABHM, NPHYel B UHTEPBANE KOH-
nerrpanuit 50=40-30 MOJI.%.,\JQA\NO‘{ COXPaHAETCA oOmmit BWE I¥HHPaKuNOH~
Hojt zyzsspmmm‘}IciNal(WO;,)(Q~ , 470 YHADHBAET HA COXPBHEHHE CTPYKTYDH
Nand (W0, ), (una weemnra) s ABUHOM LHTEPBANS KORUGHTDALMN; HDU
menzHeimey e nepexore or NaNd(Woy), 1 Ndda(woy ) nponcxomur uoo-
TOHROe UaMeHeHHe AUPPPAKLUOHHO} KADTUHH TPELADP3TOB, BHDAKADNCECH
B DACLENNEGHLY U CABMTE DAZA JUAMA He DEHTTEHOrpaMMax, JXasaHHOe
DECHMENneNNe NWHMP TNDORRIAETCS, HAYMHAR OT HDENApaToB C CONEPRAHU~
eu 70 mMo1.% m&(wo,,)j ¥ IDPOCHERNBASTCA BAAOTH IO COCTABOB ONUBKMX
K Jyé (’Waa'l)s °

Benonsenunfl DacUeT NADAMETPOD DJIEMSHTADHON MOHOKLNHRON AueiHKM
TBEDAKX PACTBOPOE (L0 NMHUAM ° MHAEKCAMY 337, 44l 533 p 48I) no-
K838l HENPEPHBHOCTDH X (NGPAMETPOS) USUEHEHHS B 38 BUCHMOCTH OT CO-
c2aBa (pUC.3, Krimas "}3“). Hax yme yKABHBANOCH, COOTBETCTBYOMUM
1pe00pas0BaHUer TPANCIAUMOHEL OCefl B KpUCTANINUECKOl PeleTrs Nee-
AT MOEHO DHOPATE MOHOEALHHYN BJIEMEHTADHJN Auefiwy CONOCTABMMYD C
sReMenTapHOl Rusimont MWip (Wd,); . Henpuuep, nas Ndo(wh) )y a=7,75 ,;
b=I1,59 , c=IL,. . A n pe109%1/, mun WaNd(woy), a=7,47 ,b-II,62 ,
¢=I1,81 A° ¥ =108025"", BuusocTs napeMsTpOB BIEMEHTADHON fuefiRM K
GARIOCTH CTPOSHUA Waﬁ[u/@ )5 (CopyKTYpa~ HCHAKEHHAEA LEGAUTONOLOCHAR)
B MaNd (WO, ), (cTDYEZyye ~ 1EA meenETa) OOBACHAET BOIMORHOCTH CY-
MECTBOBAHUR MEELY HAMEM TEeDIHX DAcTBOPOB,

Hauenenne NIOTHOGTH 06pasuos ¢ 50100 Mom.% L/vi{e(u/o,, )J(pnc.:’»,
xpusas "d") TamEe HOCWT HENPEPHBHEH X8PAKTED. '

OzuogasnocTs npenapatos cocrase 50-100 mor, J/a,@ (ivo, Y., Heupe-
DHBHOCTS HSMANEHES WX TEMTEDaTyp MIABIERNH, AZ(GHPAXINOHHUA KADPTHIH
DERTreHOTPAMY, NaDAMETPOT CONOCTABUMON MOHOKIMHEOUA 3JeMSHTELROHM




AYeNKY ¥ NIOTHOCTH MOKHO COTACHUTY THONBKO 00pa30BandeM $a3H mere-
MEHHOT0 COCTA%a, T,8, HOMNDEDPHBROTO PAXE TBEPAHX PACTBOPOB NOELY

MeNd (WG, m Ny (W3, )5 . O6nasopa-me NMOROGHNX TBEDAKX DACTBODOB
03HAYAeT HEMDEPHBHHI NePGTOZ OF CTPYKIYPH THNa meexnta NMadd(Wo, )z
¥ HMCKameHHOH WeenuTONOZOCHOU CTPYHRTYPE ./V:/g( qulg.

Orgar npu 600°C 00pasuos, NOAYIEHEHX NPH IIOO°C, YHKa387 H8 BO3-
MORHOCTE NOABIGHMA OTPAHWUSHHON} PACTBOPMMOCTH HPY TEMISpaTyPEX HMEe
~ IOOOOC, CBASAHHCH € pPAcMaguM (BEPAHX PACTBOPOB. 50iee MOZpolHOe
K2YUSHNE DACHAZS THREPAHKX DASTBOPOE BHWIOJIHGHO NPH MCCHASZOBAHWM CHC—
TEMH S/r‘WO,,,—,M{Q(’u/D,, )3 (e, mance). [pu KCCICZOBAHMM Ke TOHHON
JUCTEMH CTABMIACH WENb BHACHUDL, JNAUb NPHANUIMEIBHYD BOSMOEHOCTE
pacnafa.

Ho OCHOPOHMM IUAIDOMNH COGCTOSHMS \A/aIW@—JVJz(WI’;,i npoBeReni:
ONHTH MO BHPAMVBAHUD KPHCTANIOB .A'k/Va./(W,y)z " “Vﬂr/‘/"]("’&)f ¥3 §amca
Nl WO, . VEZMBUAYAIBHOCTS NONYUEHHHX COGAMHSHMM M UX COCTAB NOZE~
BEPELEHH POHTIGHODA30BLM, IMOQePEHINaIbHO~TEPMIUSCKIM ; XIMUTSCHIM
1 DEHTTGHUCHEKTDANHLEM AHANUBAMH,

lloxasareny NPeNCMICHUE COSAMHOKAA CLOLYOMYS:S

Nog Nd (WO )y Ny =1,77% | N, =1,746 .

Nad (WOy )y £,953 <Nm < Ny & 1,962 &

[lnoTROCTH YXKa3aHHWX COEHNMHEHMI DABHH: JVaf\ﬂd(u/o,,_ }4,- 5,46 ,

a NaNd (WO, ),= 6,75. . ‘ )

Taxym 00Dpa30M, NIPH UIYUGHKU CHCTEMH \A/a,?WO, -Wdfg(ulo,,)j yCTAHOB=
MGHO, UTO B ASHHON CUCTOMC OCPASYOICH ABA COSRMHEHMNT NArNA(WO,),
u NaNd(W,), » Tlepros na mux ofpasyer c MW, sprextuxy, Bropoe
coefKHEEHUe 00pazyer ¢ M{e (wo,,)3 HeNPEPHUBHHA PAX TBEPIHX PacTBOPOB
IDY TEMIIepaTypax BHIJ ~IOOO°C; npy 60Nee HUIKUX TEMIEPATYPAL HMEe-
eTCcA JMMS OrPAHWYEHHAS PACTBOPMMOCTH, CTPYHTYPA THEDIHX PBCTBOPOB
NPOMEXYTOUHA MEXNY CTPYRTYPaMu Jdp (WO, ) n NaNd(W0,), s nepexon oz
O{HO} CTPYRTYPH K ZPYToft OCYymMECTBEAGTCA HONDPEPHBHO, $a3aME, MOI'ymK
MY CYHWECTBOBATH B PABHOBECHM ¢ DACHISBOM, ARIFLTCH CO6LMHEHHS
NaNd (W0, ), u NagNd (WO, Jy » @ TAKEE THEDAHE PAacTBODH Wofgfa/tf.,!s-:
HNand (w0 ), ¢

6. Cucreug Jrily - Ny (WO, Js

Cuecy XOMITONEHTOR 38J8HHOIO COCT8BA B ZAHHON CHCTEME OTRHIa~—




o

JUCH DU TEMIEDETIDe 1100°C 2 Teuemme I-2 HeZeNs M BaleM C NEULD
OXNEXZANACH A0 KCMHATHOR TeMTepaTyDH.

TSpKOTPAMMN OTOREGHENX 0Cpasncs IrWl, —Nd,(Wh, ), anazormury
TEPMOTPALNEN TRSDIHX PACSBOPCE & cucreme NdpWl, - Jyalz(wa,jj o lo=
¢rpoedHan Ha OCHOBanuu LTA aumerpamMa COCTOAHMS CUCTEMH (CM, DHUC.4)
YKaBHBaeT H3 OODPABOBAHIEG HEIDPSDHBHHMX TBEDAMY PACTBODCB MEXIY .5%wa.,
nﬂdz(v\/a, )5 o DTO 38:NNYEHNE NOATBUPXASETCA DOHTTEHOPASOBHM 3HATH-
30K, a MMENHO: IDH YMEHENewMy B 00Dazne comepxaxus Srwd, npoucxo_-
A#T MONOTOHHOC Y3MEHSHME RUGHPAKIMOHHGH KAPTHHLU DEHTTEHOTDPAMM iips—
.iapaTor. Ilpx arToM A cnerasos I100-50 e \S’rw‘ég, X&PaKTePHO CO-~
YpaHeHue OOWeH KapTUHH M HalWuye CMEWNGHWE COOTBETCTRYOLMY IAHWUHA;
3T0 YK35HBAET HA TO, YIO BCE COCTABH OXAOQABHH, MMEHT CTDYXRTYDY
TYNA meevuva, 8 IapaMeTpH 2IeMEKTapHCH AYEHKH HEIDepPHBHO WBMEHAKT-
¢H ¢ cocrasoM, Cocrams ¢ 50-0 mon.% ;S’,A:A/&,, XAP8KTEPK3YNTCHA CKCTE~
MATHYECKUL [OCTENOBETENBHUM PacmenyieHliey Iei0rC pAja NMHMHMHA, NPUBO=
ZALAM 3 XOHOE KOHUOB XK ZUQGIPaKUMOHHOR XapTHHE, XApaKTepHOit AuA
an;(wﬂyé o PerrresorpaMMH YXA3HBALT HE OZHOPABHOCTS UCGIEHCBAHHHX
03pa3rop, TaxrM 0OpasoOM, Ha BCOM NPOTANEHKM COCYaBOB OT &w@, bi o]
Ny (WO, 5 TPOUCKOEUT MOCTENEH N/ NepeXon OT AKHPPEKUMOHHO} KAPTURH,
XAPAKTOPHOH ;z:::"% CTDYKTYPH WeelINTa, K ANGIPAXIUOHHON X&PTHHE , XapaK-
TepHOR ZAH CTPYHTYDH BOABRPpaMaTa HeOZMMA, DTO O3HayaeT HENDPEDPHSHHi
nepexos OXHOH CTPYKTYOH B JIPyTY0, T.E. 00Pa30B&HHE HEMDPSPHBHHL
TBEDAVX PacTBOPOE Mexzy STWd), u Ndy(wl,); .

CrpykTypa .S’fWﬂ,/ - THIA meenAdTa, CTPYHIYPa M/L{(;\/Wﬂf,)j MOZET OHTEH
ONXCAHS KAX MEENMTOBaH CBEPXCTPYRTYPA G YNODANO'ICHHHMH BAKAHCHAMI
B NONOXEHMAX RATUOHOB, SHAUMTENEFHE MCKAKEHNAR CTIDYKTYDH MMENT MeC—
20 OXONO STHX Bal HCHH, [[aDAMETPH CONOCT&BMMLX HNEMEITADHKY MOHO-
RIMHAHK 9IEMeHTADHHX SueCK STHX IBYX COOAVMHSHHN OTIHISDTICH HE3HA=
THTENBHO, HECMOTPS HA AOBONBEO 3UAUNTEILHYD DAsHULY DAZMYCOB KaTh-
owos Sr2* (1,20 R) u N3 (0,98 §). Ina Ndy(Woy )y a=7,75;

b =11,59; e=I1,5I 1, /6=109?M’; s Srwd, a=1,64; b=
=11;90; c=I2,09 &, B =108%2"; : '

Tayge KAK M B CAYyUae ¢ TEEDAWME [ECTBODAMH ut’of?( W%&*ﬂaﬁv/ﬂfﬁ%
ZAA TBEDIHX PACTIOPOB Spwo,,--‘mde(wo,,)j OWML pACCUMI8HH II8™5MEeTDH
COLOCTABAMO] MOHOKNMHHON sleMeuTapnofi Tyeiiu, [uapHoe H HENperus-
HO® WX J3MEHELAe ¥ B3BHCHMOCSZ OT cOCTasa (pHC.4, kpupas " ﬁ ",
HADAAY C NNSBHMM ¥ HENPEPHBHSM #3MEHEHNeM TUIOTFOCTH (plC.%, xpu--
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Bag "d "), nOATBEDEASDT CleNAHUNA BHBOZ 06 OCPABOBAHMM HENDPEDHBHHX
TBEPAHX DPACTBOPOE.

BO3MORHOCTS I[TOARIEHNA OTDAHMYSHHON DACTBOPUMOCTH C NOHMKEHUEM
TEMIEDPRTYPN OWJIa NIPOBEBDPEHS NYTeM OTRNUIa TEEDAHX DACTBOPOR NDU
1000, 80U n 650° (z1s cocrasos 0-50 MO % 5r‘u/0,, ) Kourpons pa-
cHazra OCYMeCTBILWICH C NOMONBE DEHTTEHOPS30BOTO AHANUSA,

Nonyyenuue pes3yIsTaTH, NDUBELEHHHE HA DUC.4 (NYHKTHMDHAS KpuUnas),
YyHA3WBALT, uTO B MHTEpBale COCTABOB L5-A45 MOI.% S’rWOI, OPOKCX0=
ZWT PACHA TREPALK DACTBOPOB N0 KPUBOH ¢ MAKCHMYMOM [IPH TeMiepaTy—
pe ~950°C,

Bruanme KaTHOHA MEENMTOBOIO KOMIOHEHTA CH&3HBAETCH KAK HA yC=
TORYMBOCTY CTPYKTYDH WEENWTa § TBEPAHX PACTBODPOB, TAK K HA TDaHNLE
pacnaza, B uacTHOCTH, CTPYKTYDA NEENMTa COXDAHAETCH B GONDBUEN MH—
TepBaNle XOHIEHTDALM}t B cucreMe Srwl, - Jv‘ile[“/afvé -

TaxuM 00pasoM, B De3yibTaTe M3yueHus cucremu Srwl, —m/a/g(wo,,,g
II0KAa3aHO, YTO KOMIOHEHTH 3TOH cucreMs 00pasynT MexaAy COOOH Henpe-
PHBHHY DAZ TBEPAHX PACTBOPOB NPH TEMIEPATYPAX BHIlE 950-1000°C :
npy 6ONee HUBKMX TEMIEPATYPAX CYUECTBYET OTPIHMUYEHHAA PACTBODH-
Mocts, Kaw B cnyuse ¢ Tepmumm pacrsopauu NaNd(Wo,), —Ne, (w0, T
TaK # B TAHHOM Cliyude BUBMOKEH NOCTENEHHWR ¥ HeNDEPHBHHI Nepexon
or crpykrypu meemnra - Srwo, , NaNd (W9, ), ~ (rerparonansiuan
CHHT'OHHA) K CTDYKTYpe dl/a/z (W&, )3 (MoHONIMHEAA CiHIOHMA) . [pu
3TOM YCTAHOBIEGHC, UTO CTPYKTYDPa@ WEENNTA COXPSHAETCH B BHAUUTEINBHOM
UHTEpBAale KOHLEHTPALuil, NPOTANEHHOCTE KOTODOIO S8BHCHT OT CBOHCTB
KOMIOHEHT OB,

7. Cucrema ﬁu/ﬂq-(ﬂ/an/a/(u/ﬂl,}z

063 KOMIIOHEHTS NAHHON CHCTEMH MMewT TeTDParOHANBHYH PeueTry
CTPYHTYPH TUNE MEEINTa, BaH JUTEDT C COTP, ONUCANY NOAYUESHNE TBOD=—
IHX DaCcTBOPOB THUIA 5/;,2,(A/a,.fux~wo,/ kpucranausauneil uz QUOCOB
Na w07 .

Mccuenopaynne HaMM OCPa3UH OTHUTANNCE NPU TeMueparype 1200,
TepMOTpaMMH UX AHANOTMUHN TEPMOTDAMMAM TBEDAHX PACTBODOB B NIDPEJH-
LyIMX CHCTeMaX. [IOCTDOEHHAS HE OCHOBAaHNM ZawHuX ITA puarpauma
cucremu Srwd, - NanNd (W, )'a (puc.5) yxaswBaeT HA COPA30BAHME HE-
NPEPHBHOrO PAZa TBEPAHX DACTBOPOD Mexay Sr wo, u .Afa/\///u/ﬁ,, }1 .
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Peurrenorpavyy 00pasnoB Da3NAUYHOIO COCTABA "MENT MOYTH OLUHAKOBHH
BUJ; M3MGHCHME COCTaB3 BW3HBAET NYUD CMeNeHWe JIuHAHl, Bce o6pasum
0zH0Ga3HN, Pacuer ImapaMeTpor 3JEeMEHTADHOR AUYEHKV MOKA3aJ HEelpepHS-
HOCTH MX M3MEHEHNS B DQRHCHMOCTY OT cOcTaBa (puc.d, Kpusuwe "a¥ u
“eh), HenpepuBLHE XapaxTep NOKA3HBAGT TakRe NIMEHSHNUE NIOTHOCTH
o6pasnos (puc,5, xpuees “g ™).

(0Cpa30eayr> TBEPAUX DPACTBCPOB B JAHHOM CIyd48e HABIAETCH NpUMEe=
PO TeTEepOBaNeHTHOYO K30MODQHU3Ma, Paiyycn KaTUOHOB Q&f*- 15,2005
Na' - 0399 J e 0,98 3) 876CHh OTIMyanTCH rnoyru Ha 20%, Torza
KoK NEDHOAH 2AEMEHTADHON! AuelKl OTIMYanTGR Jurb #Ha 2-2,56 ( AndA
Srwly e=541 , c=I1,88 R ; man NaNd(wo,), a=5,28 , c =
=11,62 A), o oOneMH 2MEMEHTEDHON »uelixy OLNKYALTCH MeHee ueM HA 5%,
B ZaHEOM CIyvyae MOKHO CYMTATH, YTO 1P OODER0BAHLN TBEPLHX PACTBO-
POB BSEHHEM ADIAETCH HE CTONBKO DPABMED 3uMSUAWLETO MOHA (XOTA OH
Z0MKeE OHTH ONM30K K 38MENAcMOMY), CKOJBXO DasMEpH M (Oopua AUeeK
KPUCTaTINRISCHNX DEleTOX COOTBETCTBYOMUX COSAMHeHNH,

Tax, B DPe3yIbTaTe USYUeHus cucrexy Srwl, —UNQJW/(QAQy,Q yo-
TEHOBIGHG, UTO KOMIOHEHTH 3TO0Y CUCTEWH 00Da3ynT Mexzy coGoil Hempe-
DHBHHI PRz TBEPAHX PacTBOPOB, NpHUEM M3MSHEHUE (8DAMETPUB 3IeUeH-
TADHOE AYSHKE B SABUCHMMOCTY OT COCT&Ba UMD HOMHOTO OTHJIONAGTCA OT
3axona Berappa. M3oMopgHOe CAMENEENMe CTDPOHLAA Ha HATDUE U HEOXWM
(nprmep TeTEPOBANGHTHOTO M30MODEM3MA) ¢ 06Da30BaHIeM TBEPLHX Pac—
PBOPOB J9712Kl~h,,JM1LMAQy OCYNECTBAAGTSH HA BueM NPOTAEEHUN COC-
TaBOB OT Srwdy noLﬁQAA//uAﬂqje , AGCMOTDH HA@ TO, YTO DAXMYCH
KATUOHOB OTIMUADTICH GoJee dueM HA IS .

8, Cucr. .a NagW0y = Srwdy ~ Ny (WD, Jz

H3yuenHHe ABOWHHE CUCTEMN N4pWd),~ Sriwly .M, wordwf,(wo,,g
u Srwly, - pdy (WO, ); onucaruse Bune, ABIACTCA KPACBHMI CHCTEMA~
MH TPONRON cHCTeuu Nap WOy —~ SrWly ~ Ndo(Woy 5. s
Noxasano, wro Srwh, u coeguusnue MNA (W0, ), , 0Opesyolcecd B
cucraeme Na,woy --ov%é(h{gé, ZapT MowAy coGoft HONPAPHBHLI PR
TBEDEHX DACTLOPOB, [oaTony cucreuy Napwd, — Srwly, - MWo,)s
MOEHO PACCMATPHBATH KAX NPEACTARMIDNYD COUErauus CHeRyn. { ABYX
4 POUHHX CHCTEM: (A/azWD‘, - Srwo, —NanNd(vo, ), m Narld(we, o
;quoy ) d%é(h&%é. Kaxran oscheda paceiaTpueaeIcd CTA8MBHO,
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a) Cucrema NaNd(wWoy)s ~Srul, - Wdy ﬁya,,)s

KpaeBHMM CHCTEMAMY AJA ZAHHOE TPO/HOH CHCITeMH ABIANTCH ZA30HENS
cucTeun NaNd (Woy), - SewlOy , Srwb, - Nely (WO, )5 ,ﬂﬂlr’ﬂ’&@ﬁf)g-

- Ny (wo, )3, B KAEIOJ M3 XOTOPHX KOMIOHEHTH O0DasywT Mexny coGoR
HENPEDHBHHE DAAH TBEDAHX DACTBOPOB (MIf IOCTSAHMX ABYX CHCTEH He~—
OpepHBHHE TBEPAHE DACTBODPH CYUECTBIOT IDM TEMIISPaTypax Brms 950-
IOOOOC). [loaToMy mpeZnoNaraiock 00DP83VBEBHE YWBEDHHX DECTBODOE X
no Bcel TPOfiHOK cucTeue.,

Inf MCCNeNOBaHUA ONAM NPUIOTOBISHH M OTOXKEHH NDH 1070-1200%
TPOjiHUe CMECH KOMIOHEHTOB 3aTSHHCIO COCTaBa, CocrTary OWnu BuSpaHH
HA paspesax, NpOXOIImiX uspes BepPLMHH 5?«/04, " Jvﬁ/zﬁm,/\i; %

B nepBoM ciyuae OmK Opanucs uepez IO uox.% s’rwo,, s 8 BO BTODOM -
uepes 10 mong Ndo(WO,); . : ' -7 ~

TepMorpaMMy BCEX IIpenapaToB Aa8HHOK TDOHEOH} CHCTEMH aHATOTHUTHH
ADYT APYTY ¥ NOZOCHH TEPMOTPAMMAM ZBOIHHX TBEPAHL DOCTEOPOB.

Vcxozs M3 JaHYHX TEPMMYECKOTO SHAIK38 OHJIM NOCTDOECHH EPHENS
JUKDEAYCA ¥ CONMAYCE AAA DA3MMYHNX CEUeHA ¥ Paspes30s juarpaMis,
N0 KOTODHM YEe OHMM IIOCTPOEHH U30TEPMH NOBEPXROCTEH NMXBHMAYCE ¥
conmpyca (NpaBas yacTh AMATDAMME HA DUC.B). HENPEpHBENY X SHEHo-—
o06pasHuff X0 H30TEpM OTBeYAeT O0DPE30BAHKN HENDEPHBENX TBSPAHX DEC—
TBOPOB uexAy roanppamarauu NaNd (Wo, Jo o Srwdy, , N (w8,); mo
BCEMY HOJW ZUATPAMMH TPOHHOL CHCTEMH,

Penrren0pasoBuil AHANM3 NOATBEPZHMA PyB0j OO0 OCPA3OBCENE B CEl=
TEMe TBEPAHX DACTBOPOB, HsueHeHue ZAWHPPORUMOHHON KAPTUHH PEHTTORO-—
TPaMM NPEnapaToR ¢ H3MGHCHMEM COCTaBA NOCHSZHMX NpY yAANCHER OF
BepuuEN  NAp (WO, )5 WdeeT NONHYD AHATOTMD C WIMEHEHUEM zm}?:a -

(W,

OHHOM KapTMHN TSHTTEHOTDAMI OGDA3NOB B KPAGBHX CHCTEMAX N:
- SPwo, w Ndy(Woy) - NaNd (W0, ), . 3o obsACHAETCR Tex, TIO
KOHEUHHe WIEHH K3KZOTO IDOXOAANETO Yepe3 BEPUMLY (/Vafzdw,,)a paspe3s
ARIADTCS WICHAMN H30MOPGROTO pAma SV NANd WO, . lsuemenze e
AMGIPAKIMOHEO] EEDTHHN PCTTEHOTDaMM 0CpasuoB, NEHAmMX HA DASPEsax,
npoxozsuuX wepes sepmunn SrWd, u NaNf(Vl,), , mocur mpouexyTou=
HHll XapaKTep B CPaBHEHMM C KpaeBumu cucremaun NaNd(WE,)- Srby

u SrwOy - Nely (WO ); (wan Nawd (Wly)e = Nely (w475 ), Toxe
KOHEUHHE WIEHH D83De30B /MENT B BAFMCHMOCTH OT COCTABA CTPYETYDY,
NPOMBRYTOUHYD MeAZy TeTparonansasm Srwd, (umt Nad( wWhy)y )
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u womoxmunmy Neb(wd, ), ,

Coornomenue Mexzy sanarumu ( Na®, SP27 , W' ) 4 mamanrmuMu
(¥ ) XaTHOHHNMY MOBUUMAMA B TPOUHHMX TBEPIHX PacTROpax
;SfJJVa,J/a/; W, BHPaXaeTCH COOTHOMEHMEM

\,(‘A/af+cy\$’r2++ z’}JVa/y*j[i"’X)?’ = _Z
X+2y+32 =2

CymecTpoBanmne OT'PaHUYSHHON DACTBODUMOCTY NpM GOZEe HU3KMX
TEUTIEPaTYPAX B ABOUHUX CUCTOMAX M, (WO, )y ~Nahd(Wg) u Noy(wg,) -
» 5/*0'/0,', 7ienaer BEPOHATHHM CyUeCTBOBAHNE OTPAHMYEHHOH DACTBOPH~-
MOCTH K H8 OHDEZeNEeHHOM YUacTKe TDOIHOH CHCTEeMH.

6) Cucrena Nap W&y ~Srwdy ~NaNd (Wo, )o

COCTaBH MCCAEAOBAHHHX O6DPA3NOB OHIM BHOPAHH HA UYETHPEX paspe-
3ax, mpoxozAmux wepes sepmuny Srwl), , uepes xaxuwe IO Mom.% Srwa,,

TepuorpaiuecKoe ¥3YUSHUE OUPASLOB, OTORKGHHHX NpH 69000, no3-
BOIRAC ONPEZEXNTH OZHOSHAYHO GONEBMYD YacTh NOBEPXHOCTY JMKBKAYCE,
OTEevanmell HAYANY KPUCTAINUBALNY TBEPAHX DPACTBODOB 37;;_2 ‘,A/&X/VJ, W(%
(7neBas noONOBUHA ZMATDAMMH HA DPHC.B). MHOTOGA3HOCTH CTOEKEHHHX Npe=
NEpaToB 38TPYAHAST PACHMPPIBKY DPOHTICHOIDEMM, 8 FMEOEASCH NAHHHG
ATA  WexocTaTOWHH ZNA NOCTPOGHMA MOBEPXHOCTEN conmunyca,

Hauy Owia NPOBEZEHA ONHTHAA KPUCTRNNMSALMA COCTAEOB, NEKAMUX
na maorepus 1250°C, co cxopoersw I,5-2° B uac, Kpucranmusanus Be-
nach Ko 76000, nocxe vyero neus OWCTPO OXIaimiM. [lonyyeHH GONBmME
OTPAHEHHNE HPHCTAJNIM, DPACTPECKABUIECH M3-38 GHCTPOTO ONJBKKEHHA,
PeHTIeHOTPEMME NX COBN8ZENT ¢ PEHTTEHOrDAMMAMI TBEDAHX DECTBODOB
s cucrens Wl - NaNel(Wd, )

Pozyaprata HATA u peHTIeHO(E30BOTO 848NN38 NOBRBOJANT CUUTATEH,
YTO CPEAK TBEPIHX (83, HAXOZANUXCA B PABHORECHM HUEE NOBEPIHOCTH
commnyca, Syayr Na, woy, , NapNel (W0, }5, K TBODAHE DACTBODH
é'r;_ﬂxaVa,‘/Vq‘} WO, . Hpyrux coezumeHull, BPOATHO, B I8HHOH CHCTE-
Mo He cOpa3yerss.

B) Cuoraus JNag Wy, ~ Srwd, — Ny (WO, )s

Ha Tpofinol muarpaume cucrems NeWl, - STWO, =~ Neh(wo, ),
(T¥CiB) M207EPMI NOBEPXUOCTH TUKB” 04 POBKO UAMEHADT CBOE HANPAB-
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nene Ha paspese Srwl, —‘/\/a/t/a/(n/oé,);l, YTO OHE DA3 JOKASWBAET
cymecTBoBarue coenunenus NanNd (WO, Je s

KpaeBue CHUCTEMH TDOKHOH CHCTeMH u\fagwo,, - S’rw@ ~JVa{a(W0,,25
AMENT IHATDAMMH COCTOfHNA DABNUYHHX TUNOE: NPOCTas IBTEKTHYECKARA
(Na,WO, - Srw0, ), nenpepHsuue TEePIHE DACTBOPH, PaCHAZSDINECH
npn nomuxenuu reuneparypu ( SrwWly ~ Nd, (Woy)s) n cucreva ¢ 06—
pasoBanmeM IBYX COEZUUENMH (KOHTDYIHTHO X MHKOHTDYIHTHO NNSBRANKXCH)
OZHO ¥3 KOTOPHX 00pasyeT HeNPEPHBHHE TEEPANE PACTBODH C KOMIOHEH-
rou ( Nap, WO, - Nd (1 wo,). ). PasHOTHIHOCTS KPAEBHX CUCTEM HAKIa-
AWBAET CBOJ OTNEYATOK HE CTPOEHHUE AUATDAMMH TPOUHON CHCTEMH.

OzHa NOJOBMHA TPORHON CHMCTEMH -‘AfmA/q/(WOX, )2 -Sr wo,, --\/l/a;'a [w@, Z; -
npexcTaBifeT COOGH 00XACTH HENDeDHBHEX TBEPANWX DPACTBOPOB, BCH HO-
BEDXHOCTH JUEBKAYCE B NAHHOH 00IACTH NPeICTABIAST COOCH HAYaNo
KPUCTANN3ANME COCTABOB ¢ oOmelt GopMyioii S@,Wa,./\/di wa,

(rme %z + 2y + 32 = 2), CymecTBOBAHNE HENPEPHBHHX TBEDZHX DACTRO~
pos uexsy Nep(Wo,) u Srn/@, (wmn Nae/(s wa,);), 8 TAKEE TBEPANX
PacTBOPOB S%J/ax d Wé?y 03HAYAET BOSMOKHOCTH HEMPEPHBEOTO
MCKAKEHNS TETPATOHBAGHOR DENETHM WeSNMTOD N0 MOHOKIMHHON pemeTx:
BONBYpPamMaTos P33, ,

Jipyrasi nonoBkRa TPOUHON cucremu - Nd, WG, ~ Srwly, ~NaNd(Wdy ), ~
Gomee cuouHA, BOIBmAH WaCTh €6 AUATPAMMH BAHATA MOJNEM KPHCTAITHAS-
0 TBEDPANX PacTBOPOB ¢ ofmeil GopMyIOH S'r‘,_szt/axJVt{x W, .

ToT $arT, uro M S’PWO,, , u Nawd (wo, Jo s H\Mﬂ,vva’(’n/ﬁwé, a TaK-
%e COCTABH 5’/;_2XJV0; N, W0, xpucrammsypTcs M3 DAacniaBa BOABGPE-
MaTA HATDUS, KOK TAKOBHE, CBHAETSNBCTBYET 00 OTCYTCTBMN ADYTHX ,
KDOMe y&e ONNMCAHHWX HAMU, COEZVHEHMI MemLY .A/a‘e WOJ, i &-wo,, i
NaNd (WO, )’z « OTO 76T OCHOBAHUA NONAraTh, YPO KPOME ABORANX
BonBpanatos Nave (Woy ), , NacNd (Wa,)y, , ucxomusx xounonenzos
Nagwly,  SrwOy y Ndy (Wl); W TBEPEHX PACTEODOB S'%‘A/a/.q/VJéWC},
HUKAKUX ZPYTHX (i3 B TPOUHON CucteMe NMWY, —Srwd), = Nd, (W, )
HE CYLECTBYET.

[onyuennas puarpaMMa TPOHHON CHCTEMH NO3BOAAET BHOPATH COOTRET-
CTBYDUME YCAOBMA AJA NoJyueHus OCPa3ywmEXCA . Hell COeIUMGHHH M CO=
CTABOB B 30BMCHMOCTH OT HeNell CHHTE33 ¥ HASHAYOHMA KOHOTHOTO Hpo-
AYETE,
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Tagme 00pasoM, ZBHAHE OTHCCHWTENBHO B38UMOZEHCTBUMA BONBEHPAMATOB
BENOTHNX, NENOUHOBEMENBHNX M DEAKO3eMBILHHX BJEMEHTOB NOSBOIANT
38KI0UATH, YLO DTO BIAMMOZEMHCTBME NDUBOZMT JUGO X TBEPAHM PACTEO~
paM, w00 ¥ 5BTEKTUKAM B B3ABACHMOCTH OT COCTaB&. TPOHHNE BOIB{Da-
MATH , MO-BUZMMOMY, He OCpaBywTCH, 6CTh TONLKO ABOMHHE COSTUHEHMA

Nawd (Wo, ), u NaoHd (Woy),

BHBOJILH

I. C npumenenueM AnGPEPeHUUATHHO~TEPMUUECKOTO, DEHTTEHO(HE 30~
BOTO ¥ HEHCUMETPUYBCKOTO SHANM30B M3YUEHE CHCTEMA W%-/Vaé O, u
CHCTeMH, O0PASOBAHHWE BONBJPAMATAMY HATDWA, CTPOHIUA W HEOXMMA, &
MMEHHO: TpOliHaA CUCTeMa JV02 W04, -Srwoy *.A/c(e(woy) W BXOZAWME B Hee
KD8EBHE OUHAPHNE CUCTEME NG,WOy = STwly , NayWO, =N(Wdy),
n Srwo, ~Ndp(WO,); . A BCOX UBYUGHHHX CUCTEM MONYUGHH AU
8TPaMuN COCTOSIHMA ¥ ONPEAeNeH COCTaB 0CPASYOIMXCA B HMX (A3.

2, B cucreme W03 -JVaé% YCTAHOBJGHH YCHOBUA NONYUEHHA M
HEKOTODHE CBOACTBA OGPABYOUMXCH 37MECH WECTH COSTUHENUA (C COOTHO-
uennew MepO0p 3 WOy = 133, I:2, L3I, 4:3, 2:1 u 3el) n
ONPENeNeHO BINFHUE OTKIOHGHMA OT CTEXHOMETDHM Ha CBOHCTBA 06paszy-
DIMXCA NPOZYKTOB.

3, (paBHGHNE DACTBOPMMOCTH Sr W0, » sonsgpsmare u zuBOTLEDa-
¥aTe HATPUA, NPOBEAGHHOS HA OCHOBE UBYUEGHHHX AHArDaMM CHCTEM
N WO,y ~Srwl, 1 NayWyO, - SrWl, NOK834BEET NOYTH MONHYW
DABHOLEHHOCTE OGONX BONBEPAMATOB HATPUA ZJA UCHOTL30BAHMA MX B
EaYecTse (inca.

4, B cucreme Ng, WD,,—./VAQ@U,,) geT MeCTO 00pas0BaHme IBYX CO-
' OEWHOEN] ONDEZENeHHOTO COCTABA - af/\/o’(u/d;,),, .C HHKOHIDYSHTHHM
n;ﬁ’oﬂ’/ﬂt@,}z C HOHTDYSHTHHM NJ8BJACHUEM = M HENPEPHBHOTO DAAS
TBEDPEHX PACTROPOB MEXZY NOCHEZHAM COSIUHOHMSM J HODMANLHEM BONB~
Gpauaron meozuma (cucrena NMaNd [la/t.‘),,,}a - Ny (W0, J;) npa remnepary-
pax 1000°C » Bwume.

llonyyennwe RanHye NOKASHBANT, YTO HODMANBHWI BOJALIpAMaT HEOZU~
ua N, [wo,,}3 He MOxeY OWTH HOlyuen B wilToM sume (Ce3 mpumecy
HATDE) W3 DACIASEOB d\/z{g wd. .
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5. Yoramosnewo, uro B cucrewmax S W, - W, (Wh,); u
Nawd (WOy )y =~ Nd, (W0, ), sume T000%C mueer MecrTo o6vasozamie
HENPEPHBHOT'O PAZA TBEPHSX PACTBOPUB, PacCMOTDEHUe Nponecca uX 05—
Da30BAHNA NOKASHBAGT TEOPETMUSCKYD BOBMOXHOCTE HENDEPHBHOTO IE=-
pexoza OoT CTPYKTYpH TuNa weemura Srwd, (TeTparOHAbHAR CHATO-
uus) (nan Nand (woy }2 ) % MCHAREHHO! WeeIuTONOZIGHOH CTPyKRLyDE
Ny (WOy );  (MOHORIMHHBH CHHTOHMSA),

InuTennHuE OTHMDI YKAB3aHHHX TBEPAHX DACTBOPOB B 00EHX CUCTEMAX
1pu TeMmeparypax or 600 zo 050% pusmBaeT X pacnazg H& XE8 TBEp-
Zux pacTsopa : OXun - Ha ocuose SrW&, (wmu NaNA (WO, B )s
Zpyrol ~ Ha ocwose Ndh (WOy)s :

6. B u3yueuroii cucremo Srwd, —‘A/d.A/a’/u/ﬂy)Z (npezcTaBAADMCH
000t paspes Tpoitucit cucreus MWLy, -~ WO, - N (WO, ), )
HalmozaeTcs 00pa30BaHAe HENPEPHBHOTO DPAZA TBEPAHX DLCTBOPOR MEXXKY
COenuHe. .MU CO CTDYKTYPOH# Tuna meenurTa, WHaueleHde NapaMerpa 3M6=
MEHT2pHO}i AYeHiKN TBEPAOTO PACTBODPA VNG KE3HAUMTENLHO OTKIOHAETUH
0T 3aROHa Berapna. 3

7. B urore Mayuenus TPOAUOK cucremu Ny WO, - Srwdy, -
\/V",/Q [wo,,,_'; [IOKa3aHo, 4TO OONBWAafd uYaCTh IOBEPXHOCTH JMIBHEYCE
0TBEUAET MOJAM EKPMCTANBMSALMM TBE THX PAcCTBOPOB, Paspesonu J"ru@, -
- u’%u‘/a’fh/a,}‘z NOBEPXHOCTD 3Ta HesuicA Ha AB3 00nacTi; 00NacTh
uexxy NaNd (WO ), Srwo, u ui/ag? (v W&y )5 oTBEuaRT TOMD RpUCTLN-
AMBUMY TBEDAHY. DACTBOPOB Sra Na, Ny WOy (rme x + 2y +3 =2);
GoxnBmas YBCTH BTOPOH OGNACTYH MEXAY \/Vaau/o,, C, Srwl, w Nawd
(Woy), oTBeugeT RO KPHCTANNKIALNM TBEPAMX DACTBODOE A
Srr-ax '/;/ép,,v/), wa, . HUKAEUX ZpyrTEX a3, KpoMe yKa3aHHHX H
Nagwl, , Srwo, , Ndo(wa,); NacNd(wey) u Nawd (WO,),

B TpOL{HOH cucTeMe He 0Cpa3yeTCH. : S o

8. [lonyusnHue ZUAI'DAMMH ZBOHHEX K TROAEHY cECTEM X8WT BO3-
MOXHOCTH JCTAHOBMTH ONTUMANBHHE YCIOBMA NOAYueHKA (&3, 06pasyn-
mUXCA B CHCTEMAX, NP KPMCTANNM3SLHMY N3 Pacliasa ¥ BaamMozeiicr-
BUM B TREDAOM COCTOSHMY,
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OCHOBROE CONGDFAHNe AUCCEPTANuE ONYONUHOBAHO B CHEHLYOLUX

CT3THAX?

L,

5.

5,

E.fd.Poge, B.H.Kapnos,

E.f.Poge, B.H.Kapnos,

"Ga30Ban IWATPAMME CHCTEMH MQ% ~VMJ O

Hanecwmﬂ AH CCCP, HeoprasmyecHMe MaTepual:, g o4, 683,
( 1966 )

E.f.Poge, B.H.Kapuos,

"gazosan muarpauma crcrems N, (Wl )~ Na, WO, "

Iapecens AH CCCP, Heopramnueckye MaTepuaiw, 2, M, 688,

(1966)

"Oa30pHe AMATDAMMH CHCTEM JVQAWO S’rh/O,Y .ﬁNQ W, 0 -Sr g, v

Mspecrns AH CCCP, ‘HeopranuvyeCkuse MATepUalH, g m 8, 1627,
. ' (1966)

E.f.Pone, B.H.Kapnom, A.A.Emucees. ‘

"Ga30BKe AUATDAMMH cmcweMJ%/ﬂV,% ?}hﬁ> M{N%ﬁhaﬁabé—J?hW“

Mseectna AH CCCP, Heopramuuecuue MBTepHaﬂu 2, M II, 2007,

(1966)

E.f.Poze, F.M.SanarMHa, MM Uzanosa, B.H.Kapnos.’

“CucreMn, 00pazyeMHe BOJBJPAMATAMY DEIKN3 38MeNs ©

BONBQPAMATAMY HATDME M CTpOHnEA" '

Lypuan Heopramwueckoi xummu, 13, Mo 5, T456, (I968)

Marepuaiy ZUCCEDTAUWH NONOKEHH HA MTOTOBOR KOHGEDPSHUUN
JOHX AN CCCP  (I1966).
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