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BBEAERNE

32 nogmezMee BPeMi UMPOKO RPNMOHADTCS HEMOTAAINYECRES

| METHMTHMG ' MOYEPNENN - HEPPUTH, CONOTAMRNG 3 cele HOpPOMErHWTs

LA

HH@ eBOHOTHE 0 BHOORMM BAGKFPOCOADOTUBAOHNOM,

PassnTue COBPEMONHON DOANOTOXHAKH, BAORTPOHNKE, HPOMuN=
HSHHOCTH ONOTHO-POHORGNX yeTpolic?s, CPOACTE GBTOMATHSANEN
¥ DRAS ADYPrEX Bazmeliuux oTpacaell TOXHMRN HOBOGMOXHC G683 npE-
ugHenug Qeppuros. Ocolo HYXHO OTMETHTH X BOENNIATEABHYD

BumeckaasHuNoe, 2 TAXEG CBOOOGPASNOE COYETAHNE B JOppPHTAX
CaolicTs JOPPOMATHOTHEA ¥ NOAYNPOBOAUMES OUYOZOBNNBAGT GOMB~
foP BAyIHMOE N MPAKTAYEOKOS BHSVOHNE BOOCTOPOMMErO ACCATRO=
BoHER GeppHTOB H PaspOUOTRE HOBNX dbppuUTORNX ROMROammmil,

[ HBOTONWOe BPOMA BOACPCHA WATOHCHBHOE WSYYORNE DABNHTHEX
epolices QeppUTOB: XUMURGMA DPASPACETUBADTCH MOTOXM CHHPESA M
ONpoLeAseTCH XilMNYEoKSsE CTpYRTYPS deppuion, p O0A4CTH MOTEN-
AYPIEM HCONOAYRTCH ANSIPAMUN DABHOBOOHA ¥ PEBpPAUSTHBALTON
MOTOAN BHPSMABOHNS MOHOKPHOTELHROB; OMBUKAME RIYVSDTOR HAIDw
HATHHG, JHOKTDHYOCKME W DOAYNPOBOAHAKOBHE CBOfioTBE, passil-
BAGTCH TEOPEA HEPPOMOTHOTHILS (DEDPDETOB 5 CBOTS COBPOMEHHMX
npencrapisenuil, 5 gcnexTe (USNYECRONl XMMNN HOCAOAYRTCH DARM
THOPAHX PAgTHOPOB, ONPeJCARDTCA TORIOTH 00paBOBAHUA, OFaH-
ABPTHAH SHTDONNA, TONNOGMKOCTH U Apyrue csoflcrsa (eppaTOR,
HByveDTCA DOAKNME ¢ YYGCTHOM (OPPHTOBMX MOTODHANI0B.

OnBaR0 EMEHHO ¢ (QMSHKO-XHMUYOCHO TOYKM SpeHM (eppuTH
BCCNGAOBOHN HEAOCTATOWHO; HMOOTCH JMUD GANHUVHNE ANAIDAMMN
COCTOAHNA, TOABRO HAYATH WCCAGZOBAHHA CHOPOCTE DOAKUME (ep=
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PETO0GPAaOBANNA § WMGEPON CDERHETGABHO HEGOUBEOS UHOZO PAGOR,

HouAy ToM, HARONICHHE SKUNOPAMEHTRIBHOIO HaTépUsna mno
TRPMORNNAMNNOCKIN CBONCTSRAN DOPPUTOR DOGHME HEOUXONMMO REX
AdS ROOPHN, TR M NN NPAKTMMM, B UACYEOOTE, MOCNOHGBERMC
TEMNODATYPHOR 3SBHCHNOOTH PONNOCMEOCTR KAE 5 OGIZACTH HHBEHX,
PR B BHOORMX TOMIGPATYD X207 BOCHMO HOHHNO AONOINETOABEEG
ABIIG AER ORDOIONORAS OTDYNEYP SOONMDYARy KDY 29Uy . . . .
O NOBBOAANT TOYHO YOTAHOBATH I'DAHNIE CTPYHTYDHNX M MOT-
HETHEX NPEBPENOHKE U COOTBOTCTBYMME WM TEONOBHE spfenyu,
| OEWX MORBudTedel PenoTON, OONOHBGCTHO PARNE SHAGHME HPMX
AAHRHX AZR POPMOAMHEGMHYECHOrO MCCAGAOBANNA POOKIMI, nporena=
BMAX © yHacTHeM (DOpPATOB, HONDUMED CAMMX POSRIME MX HOIy-
YoHas,

U BagTOARE:C BPEMA UBMOPOHS HASKOTOMNEPATYDHAS H EHCOKO-
Teulepatypias TNNOGMEOCTD AMED HONOTODMX JEppHTOR. HRO
#8 BOOAGNOBARMI TONNOSMEOCTM N PHTYAALNWN ABOHRMX W MHOPO=
KOMTIOLGHTHMX DapPHTORNX CHCTON HDHOUDETODMEX BS NOCASHHES
BpeMf NCRADYHTONBAYD BAKHOCTD, BOCHMA OPDIHMYEHO,

A5 pesaNvHNX cueYeM (eppHTOB GOABEOY IpsxTHYeCKull mATE-
POC DOPO/CTABIADT RUXONL-UMHKOBHE (ODDHTH, NDHMOHAGMNE B TeX-
HEKY BUGORHX 480707,

c:pmmlnnumnmwmﬁulnﬂ-
Hu Cuoexou, ilorens, CuomeHGRMM, (HCKapesuM u ADe
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§ TONAOONKOCTH CHOAHHMX HNNSAN~IMHROBMX JOppuUTOBN._ .7, Fe, 0,
¢ X = Oyz§ Og4s 0465 0,8 » muvepsane 298,15 - 1300°K,
fisuepounun NPOROAEHN MOTOAOM OMEUSHAR B MBCOHBHON 8AMBGA-
THYGCKOM KOAODAMOTPO. [IDeinomelr yPOBHOHMA TEMNEPATYDHON
SABRCHNOCTE OHPANBNNE N TOUNOOMROCTHN MCCIEAUBEHHEX (@DPHPOB
B WHTepDANe 298,15 « 1300°K u yoranomneEM uexoropwe 3eBHCH-
o4 HONTE HOYUSEIEX CBONSER 1Y GODRIREY T T S
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------------ YECKME CBOFCTBA OEPPHTOR THNA EMNERAR

4s CTDOQING JODDUTOR

SeppETH XAPOKTOPUSYDRCR DAIHUHNMN HDHCTSAANYSQIREM
CTPYRTypauM, UAHARO KPHCTAMMYOORAN OTPYKIYPA VMRS HOUMENN
(pie.d) spanevon uanCOAGe XAPERTEPHON Aun HAX, OONOH Kumiee
w ‘JM ﬁhm 4,9 ,-r.q A A AT A ,4;,;‘.1‘:,-: .
MeFe, 0, .rnm*mnmwmwz
patycou 0.&-0.1 l (Mg.Ca. ¢Co yNigZn oM Cd Fe
Bodlo) [ 234628_F, @ S0KN 502088 PDEXBENCHTHM, w sl1e=
MOUT3 HAR AVGHRA UNNHOAN COASPEMT BOCOMB JOPMYABHWX SANEML
MeFe, 0, s ®s8s 56 a70M08 [ 1,63468,73 7, 52 HOHO KMQUOPO~
A8 (R =144 A) oOpasyw® rpeNeNesTPHPOBEHNYD KyGAVEOKYD po=
UTIY, M3 64 TOTPARADUYECRNX ¥ 37 OHTRUAPHNECKEX MEENOYBmMH
XOTOpOi semATM TOABXC 8 YeTpaoapuveonmx (88) u 16 oHPEARpE~
Weorux (16d) vouroy, Hompes BS I6 ONPASAPHVOCKEX NOBEmMH
ABIAGTCR LEHTPOM CHMMEFDNN KDHOTAANA, COBOKYNHOCTE TOPPASR~
PHYCCKRNX Ul OHTAAPHYOCRIX UOEAOYsaul OGPEByWY B KpUCTARIN
4OOKOH pemeTRe LNMHOJR ABe KyGNUECHME IpaNeNSHTPUPOBAHHEE
NOAPELETHE, BOJMORHLE NPOJOMH HBMEHOHUH DABMEPOD TETDASADE-
HOCKAX ¥ ORPAALDEVOCHUX NYOTOP MEXOZATCH D HOMOO|cACTREHIUGH
CEAZH C BOSMOXIEMU NPOZe/aME WSMOHOHHS HOOTOAHHON pomeTHM
OMHHeAR
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OHOB 00 MORAOyBNMAM, UFO APHBOZNT X BADYUOHMY MASENLEON
GTPYRTYPH WHHEGAN,

Cysecenyer Tpi BM28 DACHOAONAHMY METANRMNECKNX WOHOB MO
uesxoysmnan /23,624,737,

L. AsyXsanerriue MePAANMNGCKEE HOMM DECIOLONGKH B TOTPE=
SPHYOCHEX, 8 TPOXBBNCATHRE HOHH WOHGB8 - B OUPARADUNOCKIY

b 4 ' 4 O O SX B B BN G B SR B BT SN G BN B OK SR |
WetSyuitict L 7.8 hipliakideh “shide

‘e« Boe ABYIBANCHTHNG HOMH MOTENAE AGXONATCH B OKPADHDE=
SOCHAX MOMAOYSAMAX, G TPOXBOASHTHNG WOHM HONOSO - B PABNMX

- BONRYUOTHAX B TOLPISAPUNOCKNX B OKTEBADHYGOHUX NYOFOTEX ~

~ "olpanensen snmasan”,

5. Boe MOMM MOYONNOB H WOHH [c'° DSQMNOJOXGHN B WEKNO~
YSZMEX B NPOHIFOLBHMX KOIUYGCTHAX - "NPOMOKYTPOMHAR OTPYXTypa™

CrassHnOe OTHOOHTON X ROMHSTHO! TeMNeparType, (pE BHCORNX
TOMNOpaTYPAX y (EPPHTOS HOGILASOTCS CTETHOTAYEOLOS DSONDE-
ASnghue WOHOB. Herowopue §eppuTH 00 CTPyRTypol mmuNeANM 0038
ASDT CBOPXCTPYETYPOU, .6, AGABHNM HODHARON B PACNOROEEHUE
TPOXBANOHPHEX KOTHOHOB N0 MexAOyauMaM /[ 23_7,

Mﬂmnmmmmnﬁmm:

Mel* ey [ M3, Fepry 704

rm:uMmm.mlmmm _
yoaax, 0 NEPeA CHOUKSMN - UOHH, SOHUHADENE PETPSLAPHYCCKNS
AyoRoTu. Beauuuss X cHEYEHNT NeDOH OGPaNGHEOCTH.
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Anf WHOPEX (Q@ppPETOB X 38BMOMT 0T CHOPOOTH OXNGXACHRS
N aat S s oH AR faréﬁﬂl}-
HO8 COQTOAHMe, KOIEA 17 x 7 0y merxo oGpasyeros npu BUCOKAX
TOMIEPOTYPEX, C HONAXOHEGM POMI:PATYPH HPOHCXOAMT NOPEXOX
Audo & oEywan x=1, ANG0 K GAYYSH x=0. OXHOKD GHOTPUM OXAaN-
AQHIGH UOXHO BGMODOSHTE MGOMOTOWIIOPATYDHO® PABHOBECHE A0
umeKax TeMnepatyD (JOppum (o Mg ,7n ) [T1445,58,122,123 7,
e e b DGRDERAE 0O CERYRRYPE HODESNBIOR THRHOAR ATUAGHTOH <
Zn[Fe, O, u Cd[Fe,]0, . ne npoassamme pepponars
mPsx omofiors /723 7. Ouens Gamers X BOpMANbHO! uOMEEAN

.....

PeppoMarunTING (OPPUTH XO40RS, HOGANLPA, HANOMN, HATHN M
T.4. (poMaEyTOUH0® DOONPONONCHNE WOHOR MNOL? WYAEE BCEID
eMemadMue feppuTH, (eppuTH MOrMEA B Meam [T102 7, & ragme
d8KaxonNNG OUpasUM (OppETe uMEKR W Ap.deppmres /1,25 7.

{oPHOHN RPOABNANY WAOUPSTOABHOCY: B DPACNONORCHHN WX 10
NexzoyaamaM. Haupmuep, Z» u (Q oTpeMaRes npeuMynectsensEo
S0HUMSTD POTPESADHUSCKHE ysumd, o @oms i 'mposmasor ves-
AOHIMD K OHPBOAPHYOCKOMY OKDYyZOHMD, TOR0® MHAMBUAYGABHOS
HOBEACHEE ROTHOHOB W YOTONWMBOCYD OHCHAMMX ANRHENSH ONpENO=
AAGTCH CYMMODHHM AelicTBNeM pria (AKTOPOB,

beppuse co cTpymeypoll unuseam, KGE ¥ MHOI'Me (osH BHAR-
PeHiid, OGHaZBUT CHIOHHOCTHE OODABOBNBATH APYr C APYroM Hpo=
TANGALNO ¥ HOMPOPNBENG OCASCTH TSEDANX DPECTBOPOS [ 63,75 7.



KHONODOAS P UNHHOXAN MOMRDYCH CPABHNTONBHO B yUEMX RpeASaax
(8~9%) » sasMonMocTE OF THNOB HOHOB, DASMOMGHHMX B Peepa~
SADHYOCREX W OSPOPADNNEOKMX nOpax / 62 7. C TepMOMMMAMEYG=
CHOLl T0NNE SpeHMN, 00DSB0OBAHME HENDOPHUBHOIO pPAAA THOPAHX
PACTROPOD 00Y0N0B/GHO TUEMY KOHISHTDIUWDHNHN WSNSHOHWOM
HORGPXHOCTHE TEPHONKHOMNNGCKOPO HOTOHUNANS, NDY HOPOPOM BO
« 4.« HOGK €8 QURER BMYRIVOTS WONPONLET § VEOPOAY ik, *

€ H8 JOBIPXHOCEE OPCYTGTAFNT nNoporuda. He RPMBMX WBNENE-
HER BHYTDOHHCH! SHOPFUR ¥ SRTGABIMN NOOTEGN TAKEe AONMMY
OTCYTCTROBATR, B POOHOTE OGPSEAOBANRN (OPPUTOR ME ORNGEID
Aongud GuTH OTpRneTeaBHON HIM ONOHD ¥EAON MO ateompPHON
Boamvune ( ~ +0,5 wan/woms) /762 7.

i odmew c¥mreeTes, YTO B (JOPPONNTMHASNIX, COJie pROMX ZBE
W OONse XOPAKTOPHSYDMMX HOH3, NOCIOKHUC HMELT TeHAORIMD
SOHUMATE Te X0 MOOTA B KDUCTONTUNOOKON poEeTHO, UTO M B
sosojeppurax /117 7.

llocronsuy® pemetrN oMeuSHAUX (JOPPHTOB BO MHOIMX CAyYasx
MORHO ¢ A00TPOMHON TOUHOCYLD ORPEACAMTH 1O NPABANY AJAH-
THUBHOCTH Beraphe - nyveM amueilnoll HETOPHOEANEM MOCTORHEMX
peueTre xpaliuux cograsos /67 7.

<o SATHNZWEO CBOOYHA

mewmmmw
BPOBOANRKY, CBOSOUPEBHL ¥ POSHO OPAMYGDTCS OF SHAMOIWWHHX
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ammmm ¢BOCOUpAsHE BAKANNGSTCH IuABHEM

24 olppnu. OONSA0IME KPEGTALIMYOCKON 02PYRYYpON THRG
HOPHOABHOY WIMNSAN HOJePPOMAIHMTHM,

3, HeuMOPHNNOHHOCTD HOCHEEHNH Y (EDPUTON HMSG, YON ¥
m- T4 19T AT AT T T

TR e pOppHe0n, XApeKTepROyRmNKON, § OCHODNOM, MOHNOR

CBABHEDy WAPHEPUN! MOUEHT HOCHUOHEN, UPUXCARNMNCH HO MOUOKY-
ANDHYD GENHUNY, He DANHACTON OYMNE SSTRATINY MONONTOF HONOD.

UBOG00pasHNe NOFNATHRE OBONCTRO DOPHUTOE XOPOUO OOBACHA-
PeR TOOpHON Heosn, yTowHeHNON AdewoM um Kuvensem [ 46,90.7.

fo sroll Teopun joppomarueTusy @OpPETOS - 0T0 HOCKOMIOH=
CHDOBOHHE! AUTHISDPOMAPHCTHOM, BUSBOHHUE USTHRTOROADELOTOY=
UMM CTPOCHHOM STHX BEUGOTB.

U NOApeueTRE A HOHM HAXOXATCH B POFPAONPHANECKNX, 8 B B -
~ ORPASADINOCKAX MORAOYSANAX, T.H, HOCBOHNO® OUMOMMOS MM
coepxoduennce BeasMoneiicTREC METALDINOOKMX WOHOR - OFDUNG=
TOABHO H OCYWOCTBARETCH MOOPOACTEOM HX BaguuOAeHorEMA ©
oxexrpounoll odoaouRal 0, nemouel memay wmmu /33 7. 970
[PHBOANT ¥ SHTHNSDARNONBHON OpHOHTALMN COHHOBHX MOMEHTOB
NCApeLOTOR, TCPAS ZOK BUYTPR KOSIOH NMOAPILOTRE MOMUHTH
napamnensHy APYr OTHOCHTOABHO Apyra. [0 cuue ¢36pX06uOHKOS
BagnuoZielloTNG He yeTYNaeT HenoCcpe/CTREHHOMY B3aUMOASHCTBED
» weramnex [/ 33_7.



- ssemwonelioraus AB, BS, AA, B jeppurex mssmwoneficrmme AR -
BHAUMTEALHO cHABNEC APYrHX, CaMuu OXO0MN RBARGTON OUMEHHOE
beanuoAeliorane mame AA [ 23 7.

Cmiy wOHOS A # B B (GOppHREX 00 OFPYRYYDON WOHEOAN
OPUeHTEPOBEAL NPANGPAANSABHO, YTO HANAGTOR NPUUNHON CyHeoT-
BOBAHEA HpH M"E ABYX HSMGPHNNOHHUX 40 ROCHUSHNMSE noxpese-

HWM“MMMIIRMH
Wmmmmmmn.mm

¥ gepparos co oTpyRTypol 08 pame 1uoi m HENPA B0 UNE
CumOS yRONBAEROR  oTpeMols Fe*' [ He?* Fe e "],

MATHATHNG MONEMTS F e  HONNGHGUPYDTOS W PO sy abPUpYBMEAL
HOrREwRN MOMOHT CTOHOBNTCH DEBIHMM MSPHUTHOMY BOMHTY Me*}

B oayuse sopusansol wnsmesu Z.(Cd)[ Fe®'Fe*']o,
saauMonelioraBe A-B OTCYROTHYET, @ DOAGHCTING CABGOIO 0T P~
UBTENBHOrO BBONMOACHCTERS MOWAY D=5, EX QNUHH CTEHOBATCR
SHPANApALICABHINE U HOMUICHOUDYW? Apyr Apyre [ 33_7.

fiteron u Knvremeu Oumo /[ 907 nomssano, uze auepras
CHCTOMN NONYYaeTOn HauMeHbuell, GCHH MOHHHC MOPHATHHE NOMONTH
¢ napgaaemsioll opresvaurell 00PEsYL? YHNOPAAGYOKHOE pacnoions-
HIWPUWMIIIBMO!HHMPMHI!M
BAUNNX MOADoucTORYD HOMpOUeTRe & (POUHYD HONBCTBOBHYD KApTH-
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Hy NOSHO IONYWNTD MSB PACOMBTDUBSH ABe Noapeverxm B- u B'),
usrHMTHNG WoweRTH 5 A' ¥ A" uam B' » B" nompeietos oOpaayor
Apyr o Hpyrom yrom, ovamumuil or O mmm 180° » pesymsrare
OTPINOTONEHEX BSauuozefotaufl AL u BB, KONRYDUPYOUMX GO
BaguuoaelicTsuen AB, TommM 00pasoM NOAYNAGTCA TPEXYTOABHAN
UOBLAFYPOURA BOUTOPOE HOMGI'EUNOHBOCTH NOAPBWETOK (pPac.”).
Tpeyroacuoll wOHPUIYPENAN B SETANADEANSABHOV 4 BIOGOpOT,

NP0 WOKHO CPOBHATL ¢ NPOBPRNCEMCH (EPPOMATHOTHRE B HEpH~
ugUiieHol TONR® Kppu, 920 TOMNe RBARGTCN NDPEBPANSHNGN
BTOPOI'0 POAS, KOF/AS HAMOLHMYGHHOOTE H ONYPONMS MSUSHALTOR
senpepunuoy 8 A M /0T & yaesswsn vemnoewmcors mnews
CRA%YOE P TOUEe NpSBDpSmCHNs, CIOA0OBAYONBHO, B OAHOM H T0M
HO HETOPHANG UPH MINOHONMN TEMNODOTYDH MOUYT NPOKCKOAMTS
POSIBUHNG NPOBPANGHUSA OF ONHOID THNE YUOPRAOYGHHE K APYroMy
L9907,

o wusium APeTs U KNTTOHR, B CMOUBHHHX HIKOLBUMHROBNX
doppurax N, _ 7Zn, Fe, O, MOI'YT DOSHAKSTD TOKHO NPO=
HOXYTOUHNE PHNN YNOPAZOWCHM: OIHHOBMYX MOTENTHUX WONOHTOB,
i AaR coc?ase ¢ X £ 0,3 OmuyseTeH NOABISHUE TPEYIOABHOIO
JHODIAOUO Hillle

Teopun Heeaw mpescrasasa ¥ 0GBACHUAS HEOCHUNHEO KPUBNE
S8BACHMOCTH CAMONPOMIBOABHOl HEMArHUYEHHOCTH OT TOMNepATYpH
¥ JeppETos U CyueCcTROBAHUE TOUEM HOMIICHOBIME, T.H. TOMNOpa~



typu Hoeun, Ha ocmosenmw dvoll eopmm 723,112,115 7 Gauo

8 TOKNe DOSHUUS B POUMYHHGX MOIRHTHOIO MOMEHTO SOROJOHHMNX

i OTONMEHHNX O0DGSUOR HERORODHX GeppHTOR. Hanpuuep saxvanes-

BNe ofpaams Z7) FQEO# 0TaHOBATEA QOPPOMBLHANTHNME ¢ BMOOKOM

veuneparypoil Kops 60°C. 900 00YCAOBAOHO BSARMONSHGTBEEN

ABy KoTOpOC NOABIAOTCH B POSYALTETY ¥OID, UR0 HOEOTODOS
R S TS —— 5

JHOpIHA HOIHETHON) BSBEYOASHOTHUR ANS FOpPONATHEPHMX
EnUHeNSR W OTCENS TONNO WArRATHHC cpoloTRe (EpPETOR, REX
HGWAPHNYONNOGTD § TOMNODSTYDS K6y, 3AMCET OF BSAMHOTO
POCHONONENMR NATHETHMX HOMOS 5 PEUOTHS LIMHOAH, OF Hem-

 BT0MMX paCCTOAHEN, CTONOHN FNODAAONOHMR I ¥.4, TeMiepaTyPe
Kopa GeppuTOR, OUPO/CNAGMAH CAMIM CHIBHMM BSAMMOAelCTEUEN
A5, apaneren Jynsumefl coCTEBE K CBASEHA ¢ NOCTOAHHON
Kpacrexamveckoll pemerum [ 62_7,

SaruuTHNe CBOHOTBE CAORHMX (EPIMTOB HAK THOPAMK DECTROD®
(beppurop oTIAYONTEN OT CEONOTE MOHOLOpPETOB. Tan HGmpUMEp
MEIHETING MOMOHTH TBGPANX DACP?BOPOB OUPOUEHHLX HEPPRIOR
CHABAWBEWPCH QARATUBNO, 5ONEE CAONHE S43HCUNMOOTS MAPHATHHX
MOMEUTOB 0T RORUOHTDAIME y ¥BEDAMX PAGTBODOB (EPPHTOB C
eOpamonuoll 1 HOPMAABHON OTPYRTYPOH. 7 HEX MOruEtuuil MOMEHT
¥BOHY#BUCTON NPH BOBPACTEHUM HOHUSHPPANEH SHTRHODPOUEIHUT=
HOPO QéppuTe 10 HOROTOPOrO auouewmn (40-50% woms), mocxe
Yer0 OH HOUMHAOT MOASTH (KCe3). C NOBNEEHHOM POMIEDATYDH
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BOPOB [eppuTon 0O cTpynTypoll olpameunofl u Hopuaassol unuEe=
M CARATAOTCH B CTOPOHY MOHBUOTO COGPEANMR RODMANBHON
anguenn (pug.s) [ 67,69 7, Re~88 ocantumenus ssauuoacficysds
=Gy ONPEASUAIEOTO TCMUODATYRY [HDH, NOCACHHAS ¢ YROAMIGHSGN
eopepuaiun Zn (Cd) mouusseven [723,63,67,75 7,

¢ oO0payecHHOl U BOpPEANBEON CTPYNTYPOU xapeavepMaywRes GoNee

CEPYREYPM, HOOTOMY NDE DOCCMOPPOHNN TORNX OBOHOTE HYRUO
yueCYD youOREA NOAYYeRns 06PABIOBe
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OTHOCATON 1 NOXyNpoBoAhumAN, OHi O00NSZANT OPSBUMTOUBHC BN=
el thERTcEd - iy .
(o7 5.10°° 720 T0'° ou/eu) L7557+ Bomuunisa u Xopaxgep HpOBo-
ANMOQTH JOPPUTOB SOBECH? QT COQTEBA, OTPYERYPH ¥ BAAUVMEs
AOOTODORUAR HpaNeosl [5,28,55 73, 1207, Jammomooed

202 PRPETERNEVEEEE % JUUCRETIPE Y BPUHIGRe BB BN o o 0
HONYNPOBONHNIOE, HOCHT SHCHOHOMMAIGEME XspanTep. (OppUETH
HUNKSAA H LMEKG XADONTODMBYNWTCS AJCKTDOMHON RPORORMMOCTER
£595_7f wenneren ov 1d%p1o® o . '

ﬂnéaj’ N '

HOKOROPHX (OPPUTOS HSHOHOHHA 5 BOANYUNEG SHOPrEM QNTHBAIMA
SAERTPONPOBOXHOOTE B TOUK® LD, H@ OCHOBAHEE Yere Guaso
BORNDYEHO, TO NPOBOAMMOCT: (OPPHTOR TOCHO CBHABAHS @ BX
werunTHNME oBolioTBanE [ 50453454 7.

B padorsx /728,54 7 nccuezonsns BOBRCHMOCTS JROALHOPO
YIBETPOCONPOTHBIGHAA HUKCAP=1HHROBNX POPPHTOB OF COCTERA,
BUSICHIACQS, 4YT0 ¢ YBGMAVCHMON ROJMUGCTRS RaTHOHOB N (
yaenrHoo 2nEeNTPOCONPOTHBAGHHE (OPPATA PE3RO yBOANNABAGTOH,
MeXeuusM MOHMXEHN NGKPPOCONDOTUBACUMA DEPRUTOB, B KOTOPHX
woaw Co, Ni, Mg Mn | Cu sawenouy woseus 7~ u Cd,
He OUBACHOH.
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TR BB, YelulobuEooTs " PeppOMArRETEEY TON KAK 10 0BOSH
a00oATHOH DOMRNNRS, TaK ¥ HO CBOGOUPAsHOMY XONY TOMRODETYD~
4ot sepdcuNocRs ( A -~ eGpasuss Kpusen), ormmBeTon or Temmo-
SUHOCTE ADYPAX PUCDUNXE PO, AHOUAMEN PONAVSUNOCTR ¥ POPPOMET-
HOTUEOY OGBACHAOTCH HOJNWMAGM Y HNX CHONTAHUO! HOMAPBNYENHOCTH,
Buaronaps Mg uswesesme noamof smoprsm ¢ TeNIepaTypoll conpo-
BOSABOTOR NONOANMTOUBEEN WENOHOHNON YAGABHON TONICEMEOCTH,
KOTOpan B OTOYTOTHAN BHELHEID MAPHUTHOPO NOGR DABHES

Mg .
= dWG> 14

W = HOHCTOHTO WORSKYANPAOrO DOAR [ 8,14,67 7

mepnm.luthmummmmmw-
Typu. lencepezcTseuno Huxe reMneparyps Kops O U3 HCHMOEDBHS
ToK. aLech NPOMCXONMT HAMOONS® Deawul CNAA CUOHTARHO! HAMAT=
HuMeHuoCTR, TPeCynuml namGowbuel 008BOWHO! SHOprUM, Buse
mﬂmumuummmnmmnmm
HOM BeumyNHH,



ACo = ENKSo (S 1)[(S,+1)%4 82 74 (1.2)

mN-mmmmﬂ-mm_

B N A

Mwwﬁimwmm
mmmm“ntmmm
TH0B, 5 NACTHOQTE ANR (OPPHETOR, OCHOBNSHACH 18 TOOpME
TeRS0OMROCTA B TOWRO (Dpm:

Al =(ac, )G'(ﬁ ﬂ) (1. 2)
onie a = Aot —pf3

;\p_-fﬂ +4 A ]
QZ-2Ap+(pr—A)afa® +*'U\J

Q(A;a) =

F oA = RODDIMLUGHTH, XSpPaKTepASYNUMe DSCHDEASHCHNE MAPHET-
HHK 9TOMOB 0O A B B yaasM DONOTHEE DOMitesm;

C\B 3 = HOS(DMINOHTH, ROTODHE WOPY? OMYD KER HOJORNTOUbH:-

Mile TAEK N OTPUUSTONBHEMU. OHM MOPY? GH®H OHPOAGNCHH, HBHPUMED,
48 ONUTHHX JOHHMX N0 NOPONEIHUTHON BOCHDAUMUYHBOCTH.

s
- .
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.. OHSUES TORNOBMEOOTE o C. Zu (OppuTon ¥ BeawunEs ACo amm -
PEpPOMETHOTAROS ANY SHTMOODOOMEPHOPANGE C TEM X0 CAMNN WHCIAOM
ML HATHYMX HOMEHTOS.

B padore yrasumseTen, wro mupamouwe [ 1,3 7 womer Guys
¢ Yyouexon HOnOABUOBBAC TaxMe Iaf ONpPeAeAcHAR NPOACHSABAONOTO
voopueil soucionitn ponminay AC B pAAS CUENAHIME QOPPRTOR
JAuago, ® patore [1777 pecomaspusancs P0anN0 CAywell T.u.

A T4 1194414411494 4194144411444 4411949449449 491

(ODPUMATEATRONO PAON[OISIOHAN MEUHNTHNX BP0MOB, HKOTOING COOT=
BORCTBYUR HOMBHCWe! Toungperype KopR © 9TH POAYURTETE HOUDHe
NGHWN, OONN HANBNCUGH TowmepaTypo# Kepm oGasnser ZsoPuoe

 SHEBDEPPOMAPHUTHOG MM PPOYTONLHOS DSCUHPOAENOHWe CNUAOR, He
OUNTHHX ASHHMX 10 NEPSNAPHANTHO! BOCHPUHWNUBOCTYU HOBCINONRO
ONHOBHEUHO ONPOASANTE RODYIMIMOHTH ol W B . [0oToMy BLFODM
JUHTUBROA TARRO DAgUYEe yupouemsli 3 Teopui Heemm, ORMASLY
OOPSEcHA ¢ ORONADHERHTOM JMAL N0 NOPAAKY BOANUHEL,

B pedore H.A.Memgas [ 34 7 [ORGG0HS BOSMOREOCTH HPHMEHOHMS
SHTPONBIHONG WATOZAS PACYSTH TENNOOMKOCTH HPHCTEANNIOGREX
BOUECTH NpH BHOOEAX TeMNepaTypax K QeppoMarHUTiuM, AHTR)OppO=-
HGI'AATHHM BOWOCTBAM B CcOBMHOHMIM Tuna (eppuzos. B [ 34 7 mpie
BOJRTCR NDASEAS DECYEDE TENAUOMROOTH OFMX BONACTE NDU BUGCOKEX
TOMIGPATYDEX ¢ YUOTOM MDUCAMKOHHON BONMYMNN AOGOBOYHON PONLO=
@ME00TH, OOYCAOBAOKHO! HErHKTAuMA CBOLOTBEME (QEPPCHATHITHHROB
i BHTRHODPOMBIHOTHNOB, ¥ YDOBHOHWe AIA DACYETE AOGABOYNHOH
MBIHHTHON TONJIOOMROCTN B TOuKe Hwpm:
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N = WHQAO GTOMOD B COOMILOHWH, N, - WHOAO MOPHNTOOETHBHHX
aTouMon (HOHOR) B COSAMHOUE, T.0. AT0MOE LN HOHOB, HMEDEMX
seonapomiuso 3d - BHORFPOEM, 1, - WAPHUTHNG WOMONTH B MAPHO-
2080% BOPE.

s (I,4) woRHC NORYRPE ZAn TORICCHNOCTH HEES POMAM
Hupu

L RS .1@.1 i 0 S 0 s R T T ST B T T 0 T .-T." .ﬁgg TfTTT T T YT 9T

=Cpt(4,4+ 0, 63622 T
e bl bes L e AU e
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79 BHOOROTOMIGPOTYPROL PONAOSMEOCTHE HOOPIAHUMOCKME BONOSTS.
Hpueod, B COOTBETOWBI C HOPEXOXOM OXHMX BIAOD cDABGH B
APJIHe 0pE NOBMUCHME ToMNepaATypE JEPPUTOB, DPACUET TOILOSN-
ROOTH DTUX cOOMuHGMEE npejaardercs NPUBOAUTS UPH ROMHETEOH
TONNGPATYPE C ONPUMOHOHMEM (ODHYR Anm GEHOPMMX cOGznueRm,
8 Buue P0URM i(OPH = (ODMYH AR CUOSHEX RUCIHOPOAHHX COCAMES=
HUk. TOYHOCTH PACUOTE PONIOSMEOCTM (OPPUTOD NO SHTPOLAHe
HOMY MOTORY OUOHMBACTCH -~ + 50
I HCTORMWES DPEMA OKCHEDUMEHTSABHO HCCJOAOBANA HUBKO=

TOMNBDATYPHOA B BUCOHOTOMNOPATYDHAA PENAOEMKOCTD HOROTOPHX
(PeppuTOB ¥ yOTAHOBAOHH TOUKN MAIHATHHX M CTPYKTYDHHX NPeBpa~
HeHsll » Huax,

Haupuuep, bonsuxcon /[ 92_7 uCCAGAOBOZ MOTONOM CMOUOLESR
TonzoeMOCTS ePPUTOR (i Fo,0, ,Ca,Fe,05 u MgFe, 0,



B o0asotn 296~ 1850°L, Homuigan TeaNOGMEOGTH QEPPUTS WOFEME

' GuN0 MeyweEs vamee J.A.Pesauusuu u K, T.Sommnosaw or 300%%
zo 750PH £758 T dmoe w Wmme [T7 ncctenomamt miconOTems
neperypuyn morTumEyn semsoemxoers Cu Fe,0, o RCqllynsra
787 7 meywin TenN0OMKOCTH MOPHMA-IMHNOBOrO (@DDUTE
M‘?”Zna sFe,0, . looneposante mseonovouneparypol
renposumooey Juppuras N.ife,0,, CBFEL;ED,; u ZnFe,0,

AL B B BN EX | Mmi fff.Pm'fqu u"ﬁ“ e
1360paTopur TepNoIIN HOTHTYTA HOOpProHMYecHO! XiuuN B
anewrpoxmunn All ICCP MeTOZOM cMeucHNs TOKMe Oude Wuydena
Cp 9PRX QEPPATOR, POIINTOTU OTUX ABYX padoP ADT LEKOTOPOE

| poOXOWIONNE, Gindmo, CBGCNOpHY UOZee MICOKDA FOWHOCTL HGMew
pemitt [736.7.
Temioousocts YOpparos Mn,sZn, s Fe,0, U NigsZn, s Fe,0,
B WiPepsane /0=5507C Guas NMEMepeHe © WONONBBOBSHEGM HIRYYU=
HOTO AANGOGTHNOOKONO Nesopumevps [ 1217, U patere 767
HBYNEHA WOTANUSR POUBOOMEOCTH WAPPEHUEBOrO, HEEOLOBOTO W
HEranfi-®apranuesoro Jepputos ¢ USABD NPOBCPRE XUMHNOOKOH
OAHOPOALOCTH (POPPUTOBHX TMOPOUKCE, HOAYNOHIHNX DEBHOKORUGHN
RSONOPPENX ONOOCON EOHUTOB.
Homspane senzoeswocta C, upa 298,15%K usweorin Zam CAGAY=
oex geppurost Fe,0,, CaFe,0,, Mg Fe,0,, CoFe, 0,
NiFe,0,, Ni_y ZnyFe,0, (x=041.0,2,0.3, _D,iz)[i,.iﬂé’j?i
HewoTOpue POPDHTH ANOWT aHONANBHMI X04 TEIIOGMHOCTH B



¥ w » Goppurax oscrous Nq_,; Zn,Fe,0, . WHXZ 07
nm?lmmummmsp. ooow
HEe SHTHPOPPOMSTHATHOMY WDeBPONGHMD M YP0 DMK TOUROCHROCTH
JHOAMUKBEGT0H © poeToM x. HOAOGHOPO poas Npespauesne osHapy-

om0 vowme B Jeppurax Fe, 0, [1J ¥ ZnFe,p, L122,12%7.
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 D'assa [, HBTOTORJIEHUE W AHAJAS OERPUTOR CUCTEMH ;
............. N"FEEO‘;‘ E”FEEOQ‘ ol Tt i T Bt T i h e gl okl
I. Hsrorosienne Ni-Zn Geppuros

PECTHOPOHNE HOPMAABHOIO (EDPMTE LMHERE B (OPPUTE CO n!px;-
2ypoll OGpANEItHO! LIWNEAN WMDORO WPHMOHNOTOR B KAYSCTDE METO-
A8 NONYYENNH MATHWTOMAI'NUX UAPODEANCH,

B ougreds Ni(0-Zn0-Fe,03 10 0eYeHE ¢ GOASpPAS-
oM 508 Fe,0y  MUGOTGR HONPAPHBHNE DA TDODANX PECEEO-

o o RN TS T My O e e Frb et v fefa i *
WINED, F& MOWM NODEXOART WS TOEDOSKDHNSCHAX B ONPASADH-
H6GKUE NMPOMONYTEN, I'A6 OHN SOHUMED? MECPY POX LByXBANAHTHMNX

CBonon N(*', KONANECT0 XQIOPNX COQTRETCTAOHUO YNQIBHEOTOR: -
$3aMMONOUCTENG HPOKCXOANT CHEILYOUHM 00pEsON:
(4-X) [F€3+_7 [M** Fe® ] Ufﬂ-r X [Z.F'-" =y FFEET_TO,;E:
['Ce: Zn;zr][Mg: .*+>. jo‘?

Hoono0BaHNE NECCOAYRPOBCKHX cnexTpoB /i -7/ (eppHTOB
0K W CUGA0BAJIO OXWAATH NORASUBEET, YTO 0D HODe YBOANYEHER
COAGPEANMA NMUHRA BINOTH A0 HONHOrO 38MOUCHAR HM HOHOB Zene-
80 B TETPAIAPUYSCKOl NOAPeueTHRe, BOHECTBO MOPOXOANT M3
DEPPOMAPHMTHOrO YNOPAAOYGHHOrO COCTOAHEA B NOPIMAIHHTHOS
[207

iipuNoHASNEY UpH BHCORNX USCTOTSX "deppumexyd IY™ us

. (jeppuTOR HMKGAS M UMHES Bnepswe Oua momywes Cuoemom / 70 7.
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38BHCHMOCTS WATHATHNX XSDAKTOPECTUR OF COCTABE AN BOOX
-o6ascvell cuovoun N0 -ZnO-Fe, 05 - . ueonesoOBaNN MOA~ -
POGRO /11423,47,99 7. Hspecruo, 4ro Anf CTOXMOMOTDEUSGMX
PEPPHTOE HAYSABHEN NPOHKUABMOCTE HAOCTUIEET NANCHMYME 0pH
goorase Ni0 - 188, Zn0D- 35%, Fe, 05> 50%, nocae wero
ROYKHOEY NOASTH, & POUKS KNDE O YROAANEHHENM CONOpESHRA
IMHRS OHAXAOTOA.

S T S e S I B O e R B T L S AT S, B B B S T B 0 O B AR .1' AT AA T Y00

BUCHMOCTHE 0¥ yBOJMUGHEA CONEDRANNS (POPPHTE NWKKS B HUKONE~
umuiosux deppurex apn O°K 767 7. CaBuoHMOOTE MMOET HMARCU~
uys ups coorane Uy5 NiFe, 0, =~ 045 Zr Fe 0, « lipn uomuasuon
| YOMNOPOT YPO MAKCAMYM AN HAMDIb-(HHEOBHX OEDPHTOR AOCTArBeTCA
npin x=0,35=044 [767_7 (puoss ).
lis BcOro BUMOCHASSHNOIG AGCHO, YPO TOYHOS COGANLGHMS
CTOXHOMOTPHYGCHHX COOTHOROME!, ofscnevemus momuol JOpPpHTE G-
un, 003 WBCHTOUHMX HOXOAUMX HOMNOHOHTOR B NPOAYETE W ©
PABUONODHANM DOCNPOACHORHON HOHOB B HOAPGUGTRAX, - HEOGXOXH-
MiJ@ JONOBMA AZA DOAYYSHEA HYRMHX A4 OUSHRO~XHNRYOCKEX HOCHG=
AOPAHNH NDOAYKTOB, HEPRAY O YOUORUOM ACCTSTOYHON UNETOTH
HOXONHEX ROMOOHOUTOB.

B aureparype ONHOSHC HECHOASEO CHOCOUOB NOAYYONRH KOAK~
KPHCTOLANNECKHX HOpOWKOB® (QeppuTOB. HaubGomee pacnpocTpPSHeHH
TDE MeTOAB [ 23453,57,63,73,96 7

I. BugoroTemueparypHuii cHHTES (OPPHTOB B3 ORUCAOB COOTHOT=
CTBYIHEX MOTSANOB ~ HODOMUWOOKEN WOTOA;



+ Meroy um PasnOLGHAA OHECH M
+ COMMGOTHO® OCAZZEEWG CONEY HIM THAPOOKHOSH WS pacT-
“!P“_ fipn nomoms nexovell.

8 nocaepuec Bpews npuwenAeres raxze Ceaxudyysmoumuil
NeT0N WBPOTOBNQHEMA (OPpHTOB, KOTODNHI SORAVNAETCA B NMOAYYOHMM
TEOPAUX PACTBOPOB NSOMOPHHMX OKCAXaTOB Wad couell, ¢ pasae-
HEeHNON WX A0 OKMCXOD ¥ B nocneAymmeu cusxauus, Ocofeumo Xo-
PORHE DOSYIRTOTR HOCTHIHYSN NDN UPHMEHOHEN COZGH TANS woME-

L7 7 dobdpied Sobiyiod Xy & Ailybo ek sl e
TRQPIHX DBCTBOPOB,

Hesgul U8 HASBANMMI MOTONOD UMEGT GBOW HOAOSTOTHM &
NpONEYIGCTEE ¢ TOWSE SPEHEN HOAYVOHES (SPPATOB CTPOPO SOjSH-
HOTO COGTABE B CTPOSHNH,

fie npanases » POCONOTDOHMO RPEOYHEX STHE MOTOLAM MNONO-
KETOABHMX N OYPHUATOABMMX CBOHOTB, OTMOTHM, UTO B pAGOTS
L7757 nocaauesuoll #CONGACBONMD BANAHNA HEKOTODHX PEXHONOIH-
YOOKNX (JORTOPOB KO (OSOBHE COOTABR W MATRUTANE CBOHOTES
HUEOIB~MHEOBNX (EPPATOR, YKABMBACTCH, YT0 MEHLLAH OKTHBHOCTD
UMXTH M3 [OPOEKOOCPOSHHX OKHCAOB MONE? CHTE CKOMIOHCHDOBAHS
GONee SRTUBHHME JCAOBUAME OMMTOB8, 8 HMOHHO, GONOE HHCOKOH
TOMNEPATYPON WAM ANATOABHOOTHD OGENra; RPOME TOrO, MOTHATHME
¢policTaa jeppuToB, MArOTOBIOHHMX PASIRVHNME CHOCOGAMM, OTil~
S8UTCA ApPyr 0T Apyra me dojee, 6N (@PPATH ABYX DABANVAMX
N8pPully MBrOTOBJOHHMX OZHHSKOBMME GNOCOGAME.

Aecnenyemue (@ppHETE OMAH MSrOTOBIOHM N0 XEPAMEYSCRON
TeXHONOrWEE N8-38 CPABHUTOAHHON NPOCTOTH METOAS M BOSMOE-
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& Zn0 uepm wie v saxned mumsn N ¢ O + BOLYSIHaBH
20pMANSORIY POHORSHNON SuPpeze ummeas /V:(N03), 6H20
umm.mmmmmmmﬂ,
OSTOHY APHUSHOUNG 610 UPOANOVTHTOABEGE, WM APYPEX coRell,
SuOEX GoNoe BEOOKYD FemMBOPSTypy posaomemss /10,53 7,
GCXOANNE BONECTBA HOCICAOBOANCD PEPMOIIADHTECKY . S
GOpe SIMANBANE TOPMIYOORAN S1OAMS NPOBOAMACH HS YOTSRODRG
ﬁlm-ﬁﬁnnumummmn
Anpjepenmmansnol  1°t - Pt /RR sepuonap, 5 ravesyse srasos
H8 HOUOERBORSNGR NOPOWOE kOPYEAS (HABOCHA-4 Ppamu), Cio-
Poc?E Harpese o0posuos cocessanss [0°/wM,. Hoozexososus mpoe
BOARANOD OF ROMEOTHON PeMmeparyps Ao 1000°C,
e pug,.5 npusogeten vepuorpawss Fe,O; wapus wye, ®OTo~
PSR UCHOUBBOBANSCH HPM CANTOBUPOBSME HURSABwIIHROBHX (eppit=
TOB. [aR M3DECTHO, .GPPUTH WOPYT ONTH LOAYYOMH LY OCHODE
BAE 288 A -uOAM{MNSuNE. OKUCH XeXesa.
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1-Ni0, 2-Fe,0;, 3- Nifey0,

4= NiggZn, ,Fe, 0,
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L710461.7, #.8, KOMNOUCHT Hp lfﬂﬂlﬂ.ﬂ_l P r—
HOM GOCTORHMH, ¥ KPOME TOPO SUAQAAGMOE UpM 3T0M FONNO Okaw
SUBACT AKTUBUDYDUE® BOUAGHOTENE HO OCTENBHNG ROMIOHE HTH,
UTCYTOTSHY SHBOTOPMUNECROID SfjeK?a (S TOPMOIDSMUS YKASH-
BROT; UTO HPONAPAT B DOHOBHOM COOTONT RS X MOAMPUIBUME.
Oreuoucnue » ofmecrn 630°C comnenmser ¢ Temmepsrypod Ko
XA A Oy m,; R I BT TR O SR BT DTS U DT OE B B DT S SR e B o e

SONNGH MUNOAR WMEET ABE HPEBPANSHNA! - JHPEDEPPOMAIHATe

o8 nps 250°¢ L1057 & moumwopguoe mpespessuse il poms

 nipa 292%0 [780.7, fio vepunrpanse (pe8.S) 00HepYNUBESTOS -
appexr npu 250%C, coormeroTsycml eETA)EDDOMETETHOMY HpeD-
POUSEUD, HTOPOE MPEBPONSHNe MO OGHADYRABIGTCH HO=~28 HOSHAUN-
PEULHOOTH TOHNAOBOIO BDYHOHPS,

Hia vepuorpeuse Z, 0, max u onenoBeA0 omuaeTs /1037
200exnTon o HACALABETOR,

Movepnean Bucyumsaxuck  PepuocrTare nps 180°C 20 noero-
fNBOYO 3008, BasoLEHHHe: ¢ TOUNOCTRD A0 0,001 rpems HaBecKE,
COOTBETOTRYDHHG CTOXHOMOTPHYSCKOMY COCPOBY, TUSTONBHO HEpe=
HOUMBAAKOD ¥ DACTUPONMCD B ArsTOBON OTYHKE. D 0NEOB B
KAuecTse NASCTR)NKATOPS AOCARNAACA BOAHNN PBCTBOP 2TUIOBOID
CHUPRG 3 KOMMYGOTRO OF 0T BECA LUXPY B MSTOTORIANMCS GDUKePN
pasuepon: ¢ - 23 wu mucOTAl~ 5 uM,

ljesnbHUM ANA RONYYEHUA ONHOPOZHOTO MaTODHANA ¢ NPABUAD-
iHl COJODEOHMOM KMCNODOAS H C HEHOOASE YOTOUNUBMM PACHDe-



TOMIGPATYPAX B POBHOBOCHMN ¢ ASBNCHHOM KAQNODOAR NATEDNANS.
OaEaRo, PSBHOBOCHO® AIRJOHME KUONOPOAA FAK (QYHKLEN PEMIGPS=
Typu ,ONpeASAGHD AAX OPPIHMYOHEOM YRCAS WEAWBHLYSABHLX
Geppuros [ 21,422,710 7.

Juppyeuounuil WeXIHNEM 0GPASOBAMAR (PEPPUTOE TUNA LNHKGIN
HE OHMEZOB AByXmAseseNOTO wertauns m Fe, O,  uponmomesHEl

T Bdrhdobl ITT02%S 9 75 uhdebiubilnb * Tdabichiies SReubpiMes=
POUBHEO, HO OBOASHUN O GHOPOCTAX PEARUMM NpPE OGPSSORSHNE A
PUBJOROHEY (OPPUTOB BOCLME OKYAMLH. CKOPOCTD POAKUME, B Ob=

- HEM, VORVHEASTOR SGUMOHMOCTH RHACDG, X0%4 B HOU He yusemw -
MUQI'OWACACHHNS® (ORKTOUN, BAMSDAMS HA AHpIyedB cuecell, TowmMi
GHONND W KONANGCTEONHAN OUEHKE BAHARNA KOTOPHX Ypessuuaiino
QNORME. (SBECTHO; YTO CROPOCTE (EPPHTHBGINN BHOUATOABLO
NomiuaeTcd HpE UOAMMODDHOM NPEBPENEHME HOMNOEeHTOB (SdjexT
Xezsaza) 107, a wowwo npn Teuneparype GOPpOMSIHETHOID
BpeBpaueHER JEPPUTOR i HCXOAHNX OKMGCHAOB.

I HecTonuee BpeMs HOMOIIEH waTepuan, Racsnumiics HEROTODHX
poarimil noxywenus geppuron [ 88,967, sanpuuep, SxoHOMOC
L7387 pacoMa?panaet NATH OCHOBHHX PHNIOB peAmEM NOXYYSHRH
HOHODEPPUTOR, KAXAMII U3 ROTOPHX MOABEPrac? SHOAMSY. & CUH=
TEeT, Y00 CHORHWE TPOUHWE ¥ WHOPONOMIOHOHTHNO DNOSKINH HE
MOPyT OuTh HOMUMHOUMAME GOJce YEM ABYX CCHOBHMX DEARIMI.



e 2
AT
.................................. w " " - - - . - " -
¥
e - - i i - - . - -
» . (YD %
Fr
..... & e
. -
- Ll
3 & =
i o
y

RN

L e e Y A ]

R L AR

o iy =y = . - _-—-r-rh-i"-rlrrrl
X i 5 L ey L,
PR Rr TR SRS L8RS :

a0 I"bé“%.% é

=

ﬁhJJ}J!
= t“_"'l_'r"f-'"i“

o T 11h“'§‘!._\"i

¥ Lk |

llllllll

m.s. UIPUKARAPDAIE POURTOUOI AL Ni-Zn
I= ZI'IFE O]' * - ' ZHQ’QFEIO*,

2 - Nig ,Zn, gFe,0 o Ni, g2 Fey 0y
0,2=",8" =274 Nio,g=Nog
3- Ni,, ZnogFe,0, ﬁ = NiFe,0,
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liaseozuo, wo Ni() u Zn(O oremibiy B GHPOROM Wi=

" TepBANG TOMNEPETYD, HOVMASH OF ROMHOTHHX ‘W UID ' NOOTOMY HO=
nywerne N -7 Gepparos ns cuecedl seax omaesos # o, O
TPONGXOZUY 0§ BANETHOIC BOCCPIHOBNGHWS nocuezmel 73 _7.

MexauusM npouscos oGpAsOsLMME Peppuron owetess NiFe, 0, -

-ZnFo 0,y SuADNan Mosopeppam /NiFe,0, # ZnFepOyy uey=
W0l PRGN WoSHOROBATENEN [T24,27,42,96,95,108,12Q. 7, B poe
TOB UMARG, HAKGAN W WX TEOPANX PSCTBOPOR HAWNNADE NORBIRTHORA
HE PONSTOHOrPUMNEX YBO RKOONe OORUPS /1 GMECK npy 600,700 B
650°C covtsetcTROWNO. Mpide, &R Z. Fe,0, MpH MK Tedios
parypax nponecc deppaTHsSmMu NOUTH SEROPueH, & OOpasOBAHNE
feppuTs uAEeAn TONBKO HOUMHAETCA, (UPASOBSWE DPUX HOPPUTOB
saseRumsaeros npi 1100°C gan ZnFfe, O, u npu 1250%C mam
NiFe,0y+ ¥OFES U8 DOHTPOHOPPOMNOX NONNOCTHR HOUGSADP NMHMNS
N0, ZnOu Fey 05 « B L4 J ywomsaeren, wro npu 350°C
HSUMHAOPOA AMDYSHORHHE NHONGCCH, MOACOTOBIANENG DESRIND
QUORAHNS ORHCHOB. Bpays u Ppasea [ 94 7 yresusen®, uTo ZAas
NOAMOTD NMPOXOHACHNA DEAKUMN JODPATHIAUMN HIERS JE~ WHRO BN
peppuros weodxozuua vemmeperypa 960%C., Opuemo, .an mowHOro
USDBCXOA0SEHAN OKNCHOB O0XRI HeOOXOXMMO APOBLAUYTD L TONOHNS
uuorux waocps [ 27.7.

CYyugCTByeT MHOHHE@, YO OPH OORAO CMBUOHHHX RAKENb=iliife
ROBMX (DOppUTOB OOPESOBARNE TYBEPAOrO pacTRops (Ni,Zr)0
uscrynaer pausse (~ 500°C), vew msemwozelioTENE ORNCAOD
B Zn0 ¢ Fe,0z o lipn Gonee BHCOKMX POMNEDSTYDAX HPOHC=



-,I-

X0Aue DosnsonplowsN® (Viy Zn)0 s Fe 05  # uem _
. HEX OMREAOB 2720y N1 O W Fey03 ¢ Diaud, B ['qajw
Bacees, YO ABGYGNS NPOUCXQART OOPAIOBOMNE £, /o, (), 4ROTOS
Pull samou pearupyes ¢ /V. U o 00peayn tscpusil POOTEOP GOppE-
0D HEROMH M LMHMG. HO OCROBAHNN DOHTICHOCTDYUTYDHOIO
400H0ACOSHIN [BAOGAY B HOTI| CROAAAN SOIENSHES, Y2C OGpPOSO=
ammmmmnmnm'w‘

QAL B X TN AP L R AR SRR R SR AR R AR RRL ERERERCANER
BOAPCICTHROME SUyTPA OAnOl pemewms [ 34107 7.

L@ QCHOBaINN SHUGSEGESHAOI0 GilaN HpMHSTH CAULYUWO Jow
A0SR (BPPLPUEoME, GUOIOINBENG  LONYNOUNO BUORYAYE HYRHME
memwﬂm
Dyl D w/ela GHOOH MPOBORMACE npu?ﬂﬂ’cnswplm
B UpOAOASCASe O WECes. UpejBoputeanRull OORHP HUEOT UONBE How
BHOHTD O/UODOAHOGTE LUXTHe DPH OTOM CHEOR BPETEpUCHIEY Oy

BpUBORNT K OONOe OAHCDOAHOMY DECHDEASACHED B8 CUOT AN)yemu
SOCTNL ONHGAOD, OAHAKD NPW OTON UAXTO CPUHODETCA WUOLES ORTHD~
Holl 5 oBAam ¢ OOPSSOBAHNOY NP UCEOAHUX ORNCAOB (ODPHPOBNX
U80TUL, HPUCTAZANYOCHAN CTPYEIYPS ROTOPUL T6M COSCPUOHHES,
9ok e Peunoperype admmra 53 7.

liocae ofmure oGpasl PoBUGLNBOINCD, TUOTENBHO HODOMOHM-
BOINCH ¥ B89HOBO ONPECCOBUBSENCE N0 yASHLHEN /8BACHUSH
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. ma Of ¥OT0By. NOSCESUHME © NOPYINOBNE PRI, NPOBOAGON B
QHAL0 0N NOSA 3 NPGIOKICENe 50 YNGOB. COPPETI CUOKOMOR B
STHOGLOP6 MICAOPOGS C URSBE BpCAFLPGEAGHSE DOTeiD LAHNA
(Tn= 570°8) w8 Zn0  upit sopiesn ASYSSAJGHSHOTG WOUS
HOECS2, (EOUSLONBAGH SFMOOICPY HPORRTCENYST OGpOI0SBLED
ABYXDOASHTHONO FoROsH up wpexsamesemere [537. 8 LT
YREWEBEGTUR, WPO OUDAEMIE WAMEABOSURCEAE LOPLATUD, OUDNe

T hdek pk TIS L 6Ph, Tlokdehddid Hb whilshed “uhilabdehd < <
(Upimlgtiil i}y HOBICMY LAS NORYSC!AN SLOIDmHMLOSIE SSRPiw
0By GUAGHSENE 80 DOORSOUTH LWIBNASLECe EOIENEVEES fo°y
pomomuayeron  1200=1250°C L7595 7 lips Somusouts Sommepoe
PYIN DODHO DOBDAUTRE? HoMMwseTso Fe’' [TI20.T & olposn,
slevcnnue mpe (350=1000°C CORODRET HOrUGYET 3 NPOAGNGX
Q2w 7775 7, ¥ TOMy =0 ROPOSTHOOTS 0GpIuONEN Fo pew
HOUBDG, 4O NOMKOS NPAXOANE POORIN JODPRTHNAOI NPH BPOMGw
ZYTOUNON OGN0, (10040 OROUNIISIE OHONDIMR, OUPOSIS OXIARNA=
AMGH B POUCHN® 5 UACOR ¢ NOGTENOUIN YNOUBGOLASY TOMISeTyIM
noun 20 700°C, s sevow mweo?e o BumnONONNO! NOUMD (MeAseRNOe
ORAGKAOKUC TARED GNOCOGCIBYER NOLYHOHAD HOKMUSHSHORG NOAW
woeesn Jeppo=-monon ~ 0,18 73 7.

2, Aidawn Joppuon

UgPOT0 ROSYVSHHNX [EPPITO3 B NOABOTE NPORSCeS JeppRTH
UOLAE ROETPOSNPOBEJIOCDE XNUrYSOHM, DOUTFOHCCTPYRPYDEM B



' 33 e

WMMMIMW
..mmmmm-m”

NiggZrg,Fe,0, 81427 | 47438
MMZ&&,#&EQ‘,‘ W7427 | 47,12 I4,86 (10,70
Niafq Znﬂ_‘s Fey O A7,07 | 46,85 | D78 G985 16425
Miﬂkzﬂﬂ,FFQEQﬁ %’?I "6.59 4'35 4.39 I.GO 21;‘1

(OrascRo CHERTDONBHONY SHSANSY, HpUMEOR B (eppUTEX
HOXOAAPOR B CQUOALYLEOM mmnldg = HopaaRs Oy015%,
Ha = 0,01%y Co = 000154 Cec = 0,00I5¢ S¢ = U018,
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NeogZnoaFe, 04
1 _

| 10 | 0sae | AL | IeA7| 10| opisd 49 | I428
T1 |Oe0y | 43,5 1,80 II| ops | 50 | 1,26
12 | osoms | 45 137 | 12| eps | S5 | 1421
I3 | aps ’ 47 | I432 I3 ops | 59,8 112
Ih | 0pe0s | 49¢5| 1427 | I8| 0e0s | 6248 | 1,087
15 | ep. i 50,1 1426 IS | cpeCsl 67,5 1,05
16 [eps | 53,5 120! 16| ep, 7841 | 0,589
17 |oxs | 56 1,17 I7| cpe | 78435 0,988
I8 [ ops | 60 1,12 ]
I9 | 04cs 63 1,085
20 | c. 68 1,04
21 | o 79 04985

| 22 |om | 7945| 0,983 U —— |
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PenPresorpanmy OuNR NOXyYeHH WETOZOM /eCan HA JOTAHOBKE

- ¥P0e70 mpr Fe Ko wamywemns ¢ memomssosemmew gmrszpe Mn 20
s pomume U =30 w8 Y=I4mA, Posyastevs usuepoukl (DuG.6
*a0aKug 7) NORAsANM, WTO BCE OCPASUM OAHODASHH W MMeL?
KEPBOTONANNSCHYR CTPYRTYPY THNG dlAHenH, JeEny HOXOAHNMX
OKHCNOB HO HACANASHTOR. (lapaMeTpy pPOUSTKE ONpeiCAANNOS NO
AMRAN O WAROUMONBEMM YraoM (822). BHYNCSGNEME SHOYOHNR NOCTO-

* “uafdniiol ‘s fobdubd BOdrSds tabil § ifoldey ik’ Aefuhady <
YT0 BEIMO 48 TalaMpM 5,

faGagus 3
w mmnll oacuentaprofl gwelxm peppmros =
| e S . 3

cocran Bl ot Y o W0 S TR

Nio,3 ZnyqFea0y | EBy358 8,345;8,35658,358
| Nioe oy Fea0; | 8a383 (84373 8,37848,37;8,380 i
Nioy Erog Fey Oy 82600  |8438538,39638,3823 68,39
Nigg ZnogFego0, BeA17 Be8IBFE, AT 04508; 84418
ZntFegy 0y 84434 (8,43 8,44

HOULSHPPALMOHAGH GABHOMMOCTD 1ADEMBTPE RPACTAMIAYECKOMN
peueTiil (puc.8) BuPAXSETCA UPAMON AuHuell, T.6. BHNOAHAOTOR
APSBUIO SAAMTHBHOCTHE Berapaa.
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Pug,5, BSsBucamocTs HOCTOREHEME pEueY
8 ummxpm Ni-Zn sboppﬂrg
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 HBPHOZG pemoTKE mm. so-nopmex, Hotowy, w0 poneye /V: ¥
weunse, e 22”7 u, BO-BTODUX, KHKGAD YDEANHBGOT CPENOHS
OGPANGHHOCTH WNHHOAM, 9TO TAKEE YMOUBUGOT NEDHON pEHOTRY
L9557,
Touxyn HKops deppsros Guam onpenefeHN CS8IIHCTEYEC KN
Ser0408 He uaaoraGepuracil yorsuomue ume AV, FyRsumHCKOTO
ik anels ANBUIRRG, Whi Yatopi il 30, 1., OO
HOBKE npencrananetr cololt sospyussil Tpancpopusrop (1L llepmuye
HEN 00uoTRE[ME MMXDOMOBON NpOBOZOKN P IMM HOMOTEHS S
KBapuesol rpyowe ¢ § 50 um ¥ oaymu? ORHUBPOMONRO Herpons-
TeseM Hews . Cmue vORS B Weil pEryAWpYOTCE HpH nONOWE adso~
Tpenicopuetops (2) HarpeseTeabRon TPYOS ¢ nNepBUNEOf OGMOTROM
nowewena B TPYOKY | WB KBAPUS, HA KOTOPYH HOMOTAHM ABE
RTOPAYRNE 00MOTKE (4) B (5) (NSMEPHTEABHAS W KOMIOHCAIMOH=
Han), RAXASA Ha 30 BuTROB., OHi BENNGSHH HOBOTDOUY, novTOMy
UpH OTCYTOTEER 00PASLA CyMMBPHAH B.4.0. B POBHA HYAD,
Rorza BEYTPE OZHON MS BTOPHUMHX OOMOTOX HOMEmSH fepposar-
HATHHI oOpasen, 70 BMAMEATOD (J0=5314) AaeT COABLOE OPRAO~
iGlNe, HOTOPOC NpU NEPEXOAG TONRM KODH DOSRO NAASET A0 Hyas.
da rogxy [bpm npuHUKesTeA TOKNSpaTYPa, COOTBOTCTEYMEH DEd-
ROMY HSMeHOHWD OTHIOHEHNMR HMAWRSTODS. TOMNSPETypa MaNepR=
4190k XpONES~2aDMOKe3CH Tepuonapoll B noreunmomorpe ((ITBeI
CHODOOTS MOADOMA TeMHGDATYDH NOWM NOANEDSEBSIACH MUNMMANLHOU.
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han odpesnon /Vi,, 72, Fe (), s yasuooh seuepuss
- . 20uKY Kopu damamorwvesmus HOTONOM OZHAKD HB aubajeadseipe

Oun0 yorasosreso, 4ro 570 BOWECTRO DM ROMIOTHON TOMNOpRTYDE
O048/86% [6PPOMAPHUTHHME CBOYGTLANN,

Tatmmua § BUTHCTPUDYET HEMOHeHEWe TOWOX KON B BOBMCHMNO-
OFR OF ynexmueHES OTHOCHTOABHOIO KONHYOCTES HOMAPNUTHOG
boppura uanws, ioxyvexuse poayasrasy CPOSUEBANTCH O AKTEPE~
TYp Aenimy, 90ZWIA6H00 PROXOAAGHIS MOTAY MPHOPUIERE, . .

RS IS O B N SN OT BT OF B O BT B I 0% B BT BN S B BT G e BE BT BN OC o PR RE QR SR g JE B gt g Gt ge g g g SR

SHOUDHASME TOMIOPATYD KOPM M MpUB6EHIHME B EBTEDETYDE,
TARES, WOK ¥ DOSHMNA 3 ZGHHUX DEBNNGHMX GBTOPOB L[ 1145248: 7
Aceraronusn wiorne 30-40°, oSnmohdetes dyilessoseunon y

%o © poc¥oM cozepsaLEA OmucH IMHES B geppuze (o 30° Ama
cocrama N, Zrn,, Fe,0, & xo 65° xam peppuze

Nios 202y, Fea O ). Kounsuspowsounen meozmopontoots
lgeresyoMuX OUpPABIOS PEKEe MONGT HBATHON OAHOH M3 npuumn
POZuuTHN (epposarauTiore mpespamenun [782_7, Onsano, ®ag

U WoNopeuue TOVER KDDH NOSBOADY 3SKAUNETH, uTO Aus beppuzos
oucrems Nife,()- Znte,(), cymecrayer mpuSamsuremsuo
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, Tecauua 4
Touim Hopu Qeppuzon cuorems /Vi/Fe,0,-Znre,0,

........................................

[ . ——————
beppus ?E'Bc T
LER R ﬁ [11,64,677

- Fe,0, 575 585
Niig g Z% 3FE,0, 475 480
Nips £rigr, Fes0, 350 540350

AP TAR A AT 8RR RRRES | “ARE 4‘1'85@&“”]“
Nio 22008 Feq0, | = < 50

UDAMONMHECBAR CBASE MOXAY NOCTOAHHON SaemenTephol mveius
# T0YKOMK Kopa (puc.9). 0 cyueoesoBaniu 2ex0fl oBaaH Aum
(PePPATOS HEHOTOPHX CHOEHEX COCTEBOB yxaaupseTen B padorax
L7627, rae rosopuren, w0 Téuneparypa Kops (eppaToB, S6EN-
CHERS OF BOOUYMNN OCMOKHOPO MHTGI'DNG, CNOAOBOTONEHO OF
XSpaKTope posMoloHHA ROHOB B NJUTOTEX # OF MOMMOHHNX Dog=
OTOnBEH, ABAReTes (yHkuMel cogTeaE ¥ CBESSHG o BOCTORKKON
peueTrs (}@ppHTOB.

OAHODBBHCCTE CHOXURXCS (ODPPHTOB NOATBE PR TCN TAKEE
MUEPOCTPYRTYPOH WiUK(OB,

pu onpexenGHNN HPUCYTOTBER BTOPOK (HasH HREPOCTDYKTY P~
HOG HOCIEAUBAHU@ TOUNE® PONTIEHOPDAJUNECROrO, OXHAKO HBBEOPHS
mmmmmtmmmnmm
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¢ wetaxmNNeokmN, 0SPPHTH GONGO YAODAM H XPYNEKH W BOSNONHO
. BHUANOHNS KDUCTOMIOR BO BpOMS UNNJOBKE; ZpOME TOrO OHM . . .
OGHYHO RAOXO NOARGDPCHA TPABACHAD M NOACOP TPABMTAR CRABHO
SABHQAT OT QocTasa Jeppuns. /lo9TOMy UpM PPABICHME H80UXO0-
ANMO ONTHMANBLHOE COUGTREYUE BPOMONN, TOMHGPATYDM ¥ COCTABA
TpasuTeas,

ileadu HocAGAyOMEX (EPPHTOR OUAL HSIOTOBICME HE HAUNEY~
HO!t Gysere ¢ ueAKNUN 3¢pHENE. [ORAPODHE WPOUSHORMASOS

\BAF A LT AFIFTITLIAT LRLLRRL TN TACTT TN

Tpanneine NPOBOARAOCH 1O HETOANRG, JERCNOHAOBSHHON Aas
bopunes dunean W Jeppuve waaxe [ 1707 . GOOYSE PDASUTONN?
505 GOULSHTPUPCBBHUOR HyS 0, W 5Uh HBCMRORSWH POOTHOD WABO=
A6BOYl MHONOTH. BPOMA PPOBAGHNA -~ I AC HDH TEMROPATYDE
~110%,

MAKDOLOTOrpPALMN CHATE HE MORARUOPPAJMYECKONM HEKDOCHO=
ne Wi~7, npm yeenuveuss B 450 (pue.I0).

YuBseTEM YePHOO UBOTH H8 BEGX POTOrpafEEX - BHCOREM,
OGpasyomuecs NpA LALHORREG, 3 TOKNE NOPH, (LOTING YUACTAN
~ KPHOTAMIN WMIMHOEBHOU (a8,

MHEPOGTDYRTYDE CHEXUEIr0CA JEPPUTe CBUACTONLOTEYOF O
HOMAYMA TONBRO ORHON d8eN, Hpuereamu no neefl oTpyXTYDE Dad=
BUTH NPHMEPHO POBHOMEPHOj NODN HOXOAATOR KOK MEWLY KPUCTEN=
figkily TAK ¥ B QOMNX HDUOTONASX; Tole MOHIHS KOEOTEAME COSKH-
HADPCA BO BpeMs WX PogrTa,
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"0%2480uz®%y =y "0%a3" %uz Y«
19%a4" %z "8Iy # "0*a4%ouz O *1

uz-'N  edfasfdsoodumy *oreouy




- 45 =

m m m m nm Ha pli-!i ------
UPOACTABICHN HONYUORHNE TODMOrPONMMN. ladauasemue neperads
HOXOARTCH B O0ABCTH PEPPOMEIHATHONO ODPeBPaNeHAN (OPPETOB
cocrase Nife, 0, B NiggZnr,,Fe,0, = snomse

MONHO CUNPATB, YPO COOTBOTCTEYNY T0UKSM KEDH SPEX BOWOCTS.
IR CHBUOHIX HARONEL~TMHROBHX (GPPATOS OQTAABHMK COOTABOB
POUKE [(OpE 1Y TEPUOTPOMNOX HE BUMBIRETCH, DOGHONHO HO-B

** fobdekidiludrc” YuSLICHN YOSORICPD PONADIOPG DHDNTE B POe
UC (CPPONATHATHOIY NPABPANOHAS B SORHCAMOORR 02 yBONMMeHMR
COABPUALUL YOPUETE UEay & TURND Wo~50 FIOMARYIOPO Biue
POGUEPUNMH UOPOXOLUOL 004BOTH 0% (EPPOMOPHRTHOPO K NaPO=
HATHATHONY COOTOMENG, (ol BUAMO M3 NDHBOACHHHX TEPNOIDEMM,

3 mivepsane 25-1000°C y wecnexyeusx QeppuTon ADYrAX HpeBpe-
HOHMI ue OOHBPYEUBEGTOR.

TopuMOrpauuecKoe USyVenne HEKOMB~UMHKOBHX JOPPHTOS W
CeppuUTe XO0CLNBTE, 5 PHKNS HSNOTODMX (OPDOMAIHMTHMX ¥ GHTHE-
beppousrEaTauX BOREOTD ( Fo,05, NiO, Fe, Ni, FeS, MnyN)
NOR@3840, YT0 TepuOrpsfuuecknll MOTOXL NpPM MARCHUMAHBHOR YyD=
CTEBATEABHOCTH NUPOMOTPE KyDHAROBE BO MHOMEX CUYYARX MONOT
BHABETE (DEPDONBTHUTHOE WAN SNTHM)EDPONErHETHOS HpEBpaueHNe
B BHAC HOOOUBUMX DHEOTOPMMUGCRMX BH)OKTOB AW HEDOrHGOB HE
Aufdepeianpaol Kpusel,



T Ol s

b ABHHOH padoTe HANOPUMOTDUYECKHE HSMOPSHME RPOBOANAHGE
B MOGOCHBHOM QAMA0ATUYECHOM KANOPAMETPE CHEWCHNS,

HoxnacouveoRMe WETOAH ONDOACNOHMA TOIMOOMKOCTH M TENNO-
BEX HOERTOR NMpOBNpAUSHNE TRODANE P04, KX MANPAMOD, HSTOM
EONEYOCTROHHOHN PepuOrpednu, paspadoremmit A.0;Bepron 7.7 u

TSNS I 7 wbdoR e ddideRin” dobdotly’ B0
baperoro [0 7, oyudocts X0TOPOIC COCTORT D NDHMOM MSNOPee
HAR TOILICB0T'C HOTOLRA, MOAYYQMHOI'D To40M WS oxpymawuell cpems
HA} ONABSAMONC afl, METOK HArPEES NPUBOIORM, VETOL HLPPEBS
o0pasua suerrpondoll domGapmuponxofi /45,1067 & 2.4, npa
OBOGH NPOCTOTE AW OTAMYADICH NEOKOABKD NOHNNESHHO! FOUHOCTHE,
BN %o TPEOYD? HO MEHOS CAORHMX YCTOMOBOX B HOKS HOHOOTHPOUHO
paspatoraiil,

HeuGozee Tounue pesyabrTaTh OOBYCAOBHO ABWT HAAOPAMETDH=
YOCRMC MOTOAM ONPOAGACHES HCTHHHON TONNOGMKOOTE NYLOM HONOw
CPOACTBOHHOrO BDOAS ToNMs (NEPHOANYECKOr0 WiM HENpe PHBHOre).
J7M METOZH BOOCBMA YONOUHO DSSBMBADTCE B (COBOTCKOM (OUIE HAX
AJA HMSHAX, TARK H ANA CPOAUMX TEMAEPATYP. M8 yeranoBOH AAs
WeMepeHull mpy TEMmEPSTYPOX DUUE KOMHATHON, ASTSALRO ONUCAHN
xazopuderpy M.M,llonoss, I'.A.laxsvenno /517, H.0.Muuge u
BaAsCoxonosa /785 7, 0., TpeTsanong, B.A. Tpourumoll oK. I, Xoum=
xoBa /79 7, He OPMX yOToHOBRS BMUONHOH pAA BOCHUE LEHEMX
OTAHYSMUIKCH BHCOROI POYHOCTHE MCCAENOBAHMN MO HSYYSHMD
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HOTMHNOU SOUAOGMKOCTH KAK MOTOAOB U CINGBOB, TAK U HOMe-

Omiiawo MpUMeHOHHe MOTOAOB HENOODOACTBOHHOrO BBOAS PeNAE
NORE OFPIHUYOHO PeumepaTypmum npexeaonw - 700°¢, e.x, npm
OOseo MHOOKMX TOMNEPATYDEX SHIURTPCABHO BINANEG PONAGNOTEDPS,

ligenes0BaNAE BLCOKOTOLIOPATYPUOH SHPEABILE HEUEPAZNAYG-
CHUX PIOPANX BOULECTE OCYUEOTSARCTCR 3 OCHOBLOM USTOAOM

At v OO« A A AAAAAAAAAAAAA AT CAAAAAAAAAAAA A

5 COBPOMEHHHE MACOUBHEX EOIOPAMETPAX ONGUEHEA L0OTUYe=
BLOSi AOONBHO BHOOKSH POUNOOTL ONPOAGHCHNS HUTPSIbIM
tm 1o Oy1%) ¥ TonzceMEOOTH [zias‘szu'. ONHAKO, DTOMY
MO TOLY nm HOKOTOPHE HOJOCTITRM, B YBOTHOCTH, HOHUREH-
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POHUAX METONOM CMEUOHAN MOrY? GMTH BHBBAHN TOKZD O(HOKTEME
BOHAAMN HeCHeAyeMOro Beuecyse [ 66_7.
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PeX, TAk =0 KO U P HOZOPEMETPAX C HONOQPEACTBOHHHM BBOAOM
TenN8, NPOMIDOAMTCH AMGO MBOTEPMIYOCRu, INCO aZuNeCSTUNCCHH.
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PABOROTHE TOMIGPETYP GHOKE B OGONOURE.
Cymsapeuil nozses reunepagypus At=at’ +d | pue
Al - seawuue noxveMa FOMIGDSTYPH, BUIBSHHOTO TENION
SUIYIN ¢ BeueoTEOM; J -~ NONPABRA WA PENIOOCMEH.



lionpasxa ne renucodues J= 4, + J,
. TAe J; - nompssws us wemmmadewwioessy . . . . . .
J, = HONPSBKS HO TONNOOGMeH o oxpymamWSH opezof.
flaaos GyaeT NOkasEHO, K8N YUNPHBGWAOS LONPSBNE I, W 5, B
OUWTEX HO ONHCAUHOH B AOHHOU DaGoTe RANOPIMETDUUECHON
yeranonke,
Bwnms

Srie Bty = o) Rty - - ()

44499 40T A4 ".1.1'.1.-l.i.'!.'l.1.‘.1.1.".4'.1'-". TICAANALAL AN L0TA
S A LT B B L ] ]

rae Zj (tm‘ tos) = SArSUPSNYECKAT OYMMA PEMOCPATYP HONOD
u!puuoﬁmwummum:rMnaMi L0
' < BOuGS:u%a Senaooduens; v, « v, - sownepemypmd xon

SN R S e i
HOCTDH PUABHONO UOPHOAS.

s OnECE
a) neus
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flaTpesateds Neww MSrOTOBIGH B3 MEATUHOBO! MPOBOZOME
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TAposaH B KOPNYCO WY ANDMEHUA TOmuMHON I,5 MM, sanemHeRNof
aadecroBolil savol, lusmerp newm - 260 My BWCOTE 650 mm,
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TOIEROY BOPOryMMpYeNOl MomMOcTH, [ToSTOMy yuMTHBaSTCH upn
PhOtoTe ONMTE NONpEBKE Ha PenwooUmen J, .

HoNCTENTE TENNOOUMOHA HBNOPUMOTDS UWAS ONDPEACNOHS CHe-
Aywusy 0GPasoN: NOGAC YOTAHOBNGHMA TOMUEPATYPH Omoxs M
otensus ~ 75%, mpomyomsusew xoneaNOd BORM HeIKYCOTESEEG

o« o DORYURAGCH SJPAURTe. 4B, QRPGABYCHEYN, SRPWEY. T, AOTOPOR. . .
COOTRETCTBOBEAL HEROTOPOE OTRUOHGNNE HA URBIE I'AJBUSHO-
#eTPE. COTOCONPOTUBASHME FOTAHABAUBANOGE TEKHM 00)ABON,

i MR s e & TN ..F
SeMepAA TOWNGPETYPY GNONE I UEKOTOPOM NPOMEEYTRE BPGMOHR
(7a0amue 5), KOHCTARTY PONACOCMERS ONPOASURAN KAR BONMRNHY o
COOTERPCTHYNAYN MSUOHSHAD TOMNODATYDR CNOKA HPH OPKAOHEHHE
sefluuea axuata®y 86 | uM B NPOZOMEEHHE I MuN.

at'

H= —_— - rpaz/w
AT -Af e

At~ usuoucume TemmepaTypu Gaome;
5% = BpeNR, COOTRETCTBYLUSE HSMOHOHMD TeMneparyps Gaoxs;
AQ= OTRAOHOHNO HO WEKONe IANHDAHONETDS,

fla ocHOBAHUN OMMTOB, MPOBEACHHMX NPH POSANYHNX OPRIOHE=
HUAX BAHSCSTH M PABANMECH UDOLCIEMTOLBUOCTH, CDEANES BHALE~
lil@ ROHCTONTH TenaooOMEHO NOAYURAOCH pasuum 0,0006rpag/um sma,

flonpaska Ha TONWOOGNOR At' AN KOXZOFO ONNTE DACOYHTE-
B8iach O suuenpEBejeHuoll (Opuyse o wssecTHOMY K=0,0006
rpaa/un wun,
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Koncranrs renzoodfuena manopumeTpa
Orunonesne Bpeun Komgrasra TonN0=
qa:m HapyneHas o0usHa b i

AR R R -ir-w-t-r-rqr-rquq-tvf-rc'-urc«qf-'rt?
5 30 0, 00049
L425 50 0400053
28 LA 0400061
2 : 45 0,00085
345 19 00050
heth 15 0400059
5 5 0400060
5 15 0,00056
1 i5 2400066
3 15 0y 00052
I i5 0400066
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© 'OunoKB ‘¥ OCoxouwks NOgsE OCpacuBauus olpesus nphm noMomm @0
Heperyaupyemofl SOWHOCTH yASETCR B CONDUMNCTHE CAyYaen
UPHNEPEC 88 1 MEAYTY, @ OPKACHOHNe AAMACATH OOMVHO HE Npe~
puuseTen 5 wm, 5 uuropsane v? 700° %o 300 - 250°C oPKACHe
Hite Gusser ne Couve I~0,5 uu 1 SaflvMl rasbsoNOMETDS NG~
GaTy yASOTCA BOSBDATHTE X UJIOBOMY UONOKGHME H6HOe YoM 88
. OGSy, § Mutepyepq 100-3507C onepqupinp 1 anuapess. . . .
ROONNA86TCR NUUD NPH YBOAUME UMM YYBCTBUTNLHOCTE 1SAKBANO-
ueFpe (yueHbEOHME GOLACTHOrC CONDOTUBICHUE B UBNM rAABBAHO=
Hﬁiﬂsmﬂtm)lmmmm

HYD HOWHOCTD HO CAGAYET EBOANTE BBUAY HOBHOUMTEABHONO HADYNE-
HEA 8An008Ty ! ONACHOQTH nOperpesa 0GONOYRM,

B NPOBOACHENR HAMM OHNTAX CaMul HEUXYAWKH caydall coorseT-
OTBOBGH WARCHMOIBHOMY OTHNOHOHMD HO uRaNe 8ZUataTH B 5 MM,
URiaRo @ B 9POM CHYYE® NONPABKA HA TNJOOUEEH He MpeBNMAJS
0,003° u coormevorsonaus Oy 1% OF NOARGNA PEMHEPETYDM GIOKS.

4o idsuepenne TOMuepaTyps o6pesue B NHEYM
Teunepasypa oGpasua » neus samepsusch Pt- Pt/RA  sepuo=
napofi I kiacea, orrpsayupossssofl 3 XMl or 300° a0 1000°C,
Ypapuenue TEpMONAPH MMEOT BuY |
E=w207,1 ¢ 8,11 ¢ I,75,10™® +2
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O0pa3LE. DedeCe TEDUONAPH 3OWGPHISCH KOMNSHOBIMONHNY MOTO-
fiou de novempoNeTpe [MC - 48 , npejcaos Wawepemun Dellale
T&IT1,110my o
iuze 300°C HOKAGANME YELMONOPM GiiH TPOBEDOEH METOROM
Rounapauds ¢ 0UpEBLOAUN NISTUROBEN TODMONSIUON COUPOTHANS=
<« « Pl FROFRIAYIPORAGION B WWHIT e <o penrepRoTINe. TODNONATDE ¢
Caonymian: R, = 1045512, = = 0,003924, B =0,10%%, 4 =0,110,
Ppaaynposka npoBoumases B nevd; NpeAnasHeYcHHOl ARA HATDE=
30 0Gpaau@. (MW YWSHBHONMN BAWNNN NSPONAZS TEMUGPATYPM o

¥ W W e

AARES O0PS3UOBOTO TEPMOMETPE QONPOTHBMGHNR, IONOBKS TOPNO-
TSP SAKPETARNGCH 5 COPORMHS IODUURYSCYSETOASAON UECTH PepuGS
NeTPa OONDOTABAGRNA, NPH NOMOWE NAOTHO HEMOTALHOMN nAaTHNG-
BO# NpPoBCAOKE,
IpeABEPATEABHO GwiI0 NPOBEPEHO HecKOEBNO Touex mume 300°C
# MOLYUSHO XOPOUSE CORTAAGHUS iKak ¢ IOCT-oM (40,0059~ ),
YAk ¥ 0 IPAAYSPOBOVHMM YPOBHEHMOM TeIMONGDH (20,0045 ),
Hmee 3009 rpaaysposss mpoBoARISGH wepes 10-150, IKCNepi-
HENTATBHEC SHSYCHWA CWAN CPUSEEHN NETOROM HAMBEHBIL KBAApa-
mnr‘mmmmwmmnmmz

E=Bo+ Bt +8B,¢% - 3, t"

liocne epasnenns HBAADE TUNANX OuMGOK A4s DASHNYHHX B3HSYeHEl
/v 3 OHIO HPHEATO HBAECOOCPASHN HONBHIOBETHOS YDABHORKON Mf=
TOil creneuu, pus KOTOPOrO BHAYEHUA KOBDPUIMOHTOR CJl6/AYHUue
Bo = 04324107y 5, 20,51,107% 5,20, 16,107, 5, ==0,47,10°7,
By = 09010700 | B 0n0,78,10"13 , Raappersunsn ounoua paBag



= 04002,

ummmmmm
auu.uas'cmz%m:ﬂ’ Pacuer vemmensryp newn
B yRASIENOH 00uGQTH TEMNEPITYD NPOBORMNCR NUTEDNONMPODIHNEM
RORUHX PACRMIR,

lloaywene Towsy nyrey SusuouEn COBNSROME o ['0CToM &
BHEGUPHLQACHHMNS YPENORNGY TOPMONOTDO © DRANUNER = 0,005mi-,

mwmﬁmw:mm“”
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Openaa ToWie[avypH NC ANHHG GMNYIN; TORNOPSTYDE 0OpSaID
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3 JBMOpeUNE oADMY TOWICDOTYPM U401

LONbiNY NPOMMYRROTHON ONNCAMHON KOAODANCTDENECKOR YOToe
HOBNM ABARGTCH ¥0, YTO OHO NOSBOMNET OUPOCAUTS TOIIOSMEOOTH
UooneAyeMOr0 peueowss ups 25°C, Oveyrorsue orToro suayemms B
HONECTEY OAHON M3 MOXOAMMX BOAMNMH CHABNO WOKEXGET B
yPSBUBHNH SHOCOKOTOMUSPSTYPHON SEBUCHEOOTE DENNCBMROCTH.

Touilepatype CaOHE ONLE/EANNSCH OGPOBNOBLY NAGTUHOBUE PEp=
HONOTPOM CONPOPHRISHNS ¢ NpEACHON uswepenns o3 -183° 4o
+630°C, asrosomeuNNM W UPOrpeRYEpOBGNMENM BO SHAROTRH,

JBBICIMOCTD CONDOTHBAGHNS NASTHHODOPO TODMOMETDS 0T TeMw
neporypy Ana veureporyp t > 0°C, mex mupeosno, mNpaLsetes
yDOBBEHNGN?

- ?fl’(%-i) 6 (L -i)ma
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BOUl TeMHOLATYDM,.
i ASHEOPO TOPMONSTPE - R 29,9715 8fc,0M, =0, 0039245,
d = 1,4%, I'pafyuponouusll Tox pesasmes 2m 4,

00 o KoK OTUONBNSON MiBe, * MANATEANS “velife e i i fobiokdshdy’
COHpOTURNCHUR NPOBOANIGOS 1 NOVOMpIOMeTpe IMC-48, Hyxzs
HHCTDYMOUTON ONYRMR TONBBAHOMOTD Me17/2, IaGONEL 20X HOFSHs
IHORSTPY JOTOHANIUBENON 1O HOPHOBHOWY SROMEHTY || RUGGOE.
HOPOHUMOALHNE ¥ TOKOBMO KON TOPMOMETDE NOLBOARTCR K HOTON=
[IONOTDY MOAHNMN BUBOASME. TEDHOMETD NUTAGTON TOROM pasRuM
Zm Mg

COOTRETOTAYSMME ONUTH HORESSKE, UTO NASTUHOBHN TOpPMO-
WOTPOR CONPOTUBJEIUR, NOSHOMNNIN OTCUNTMBATL TOMNOPSTYDY
¢ rouooTsd £0,0005%, so onmcammol yorasosws Hesoaoxso
SMOPRTE WO/ NOADOMM TeMIlGPaTYpM GNORE, KOTODHE NDH Teu-
neparype odpasus » newn 25-150°C soaywsmren nopsaxs cosux
AQuBl! Ypaayca, & Upi IPAAYRPOBEE GUNYA U ONPOASNOHEN TONNO-
OGmens ¢ oxpysexueil cpeselt - fOopRAKke THOANHUX ZoacH rpagyca.
PagGpoc Buxoame sa Bpeicu ,c00THOTCTEYMMEe TOUHOOTR AoHHOY
FENOPHMGTDHNOCROI JOLQHOBNS U AOCTHIEET HOOKONBRUX NDOUSHTOS.

/izuepcKue B HNCOKOTOMI®PATYDHEX KANODAMETPEX MANX
NOXBOMOE TEUNepeTypH, B NSCIHOGTH, HpM rpPEAYHPOBKe NYOTHX
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QuAYN 1 HOCACHOBARHE SHTSABNME NpH TOMIEDETYPAX, CANSKIX

METPOE CONpOTHBAGHNA - TOPHMUCTOPOB, HUSLIMX IRBYATCABHO

Goamuy® WyBOTBNTeABKOCTE. Temneparypaufl rospjuumes® conpo-

tubieNla POPUACTOPOS DABGH 2<8%, T.0. ~ I400-600004/rpan

OpH BUOOKAX SHAYONEAX HAYAIBHOTO QONDOTHRIGHUR N SHAUATONS~

HO HPOBOOXONMT POMREPOTYPMNI KOBPIHIAGUT IABTHHOROPO PEPNO-

« « MPT0R. COURDPUBAUBRT PN, Quld JP Ro 7 THQUL ENEGILT. . |

[A8BHEN HOZCCTETHON TOPMHCTODE CUMTACTON HOAUHOHHOOTH

SGBHCHMOCTH CONPOTHRASUMA OF TEMNEPSTYM, & TaKwe HeeTalMIL~

OGGTORTEALCTEO e ABAAGICH MPONRTOTREEM AN OFO UpAMGHS HUA

fpn WeMepeHUAX pasHooTel remmspevyp [ 16_7.

B aurepatype HMEDTEN POROMOHASNMEA OTHOOMTEIBHO MOTORMKH
NpEMSHOHNR TODMMOP0PA B KAACPUNETPEE NPA WANEDOHURX MAIOro
nozpena TeMneparypu /16,116 7.

Ha ooHORPAHAN MHOIOYHONOUHME ONUTOBy; NPOBOJENAUX B 2800pa-
PODUN TOpuOXHMIAW MHOPATYTA HEOPIaHWeCHON XHMEM U OUEKEPO~
xuwpi Al ['CCP = npogjonschsc NATE 50T, & TOKES HO OCHOBOHNE
HATOMSTHYACKHOrO 3HBAU3S NPUUAUKCHNOIG ypADUCHHR SABUCHMOOTH
COHpPORHBJOKUS PEpMEEPOpa OF ToMHepaTypHi R =ﬂeﬁ' ’
OHAR CHOPMYAUPOBSHE NPEBUES AUH NPANEHOHNHA PO MHCTOPE B
BHOOKDTOMIODETYPHEX KONOPUMOTDAX CUGNCHAR OpH TOMIOPATYPAX
o0pasua B neud, GEMsKuX & xsousatsoli [ 56 7. Ouu nossoasme
RPOMSBO/NTS PPAAYEPOBKY TEPUMCTODS 10 TEPHONETPY COUPOTHD~
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- - BBMGPOHN{! POMRGPOTYPH TODMONSTDOM CONDOTHEIOHES MANE B
HONOUSEORATS POSYALTATH FPIAYNDOBRE HPE WANMX A+ , ROMAG
HeTDS COMPOTHBAGKNA, HO BNOORAA POUHOCTH PPEAYUDOBKY HEAO=

CTHENMNE,
Jorascso oenw npsPuyes, PpasyRpORKs TepuroTepa mm
4q4-q'4111??11##1##11#4###*1‘##”” ”'q-

RO RanOpAMUTPe pRaONM © Yepumeropom, TouNOOTS HpRGAENeEHON
fipnuoauneiinol sasucUNOCTH

%’%:mgﬁrr - (i, 2)
(AR~ msweseuse compoTuBieHMn teDMMOTOPE, AT~ HozLeM
TOMIGPATY I GA0KA) HpUMMMEeTCH YAORNSTBODUTENBHGH, CPPOUTOR
rpegme sasuemMoozu A T of J (J - OTHOGUPOUBEEA NOPDOL-
HOOTH WaMepeHRy AT tepuincropos, BEUMCIAEMSS N0 X8paNTe=
puOTHKE POpMMCTOPE’TIO neanuvme noAReMa TemmepeTypm), ke
9907 we rpadunc usmoomvos sasuemuocts AT-3( A - ornooEe
TQIbHSA NOrpouHOCTE HaMepesms A T npy XRouHHOl abooavduol
HOrPeUHOCTH FPOAYHDOBOUHOIO PEPMOMOTPA) B SBAABWWCHC. OTHO=
CHTGABEON NOrpeunOCTHo MaMepsENn AT, W0 rpadUxy ONpeASINETOR
HHPOPBAA TEMUGPATYDy B ROTODOM CHOAYST BECTH POAYHPOBKY,
Jazee, N0 ONMNTHMM AQHHMM NOADEMS TOMNEpATYDH CAORA RO
TepuoueTpy (AT ) ¥ cOOPBOTCTBYRNETO  MsicHOREA COnpOTUBAG=
HEA TEDMUCTODA MOTOAON HEMMOHBUNX KBAAPATOD HAXOARECA ROBH=
EBumonTy sasuCHMOCYE (llyC) ARE OUPEAGIEHHOPO POMNODATYPHOIO



Adf TOUHOPO ONpeASNOHMA H3uGDHeNOI0 NoZbeMa remneparypu |

0aoxa NOABEYOMCR COOTHOUGHNOMI

AR .
AT = a +€&R (E:E)

mecro 25 wozmo sakvsbseing ATy OUPOAGAGHHOS TO TEpMO=
|, M compomas, ("Spaian pOARYIN®Dy SO0 A00SRAUA A .
fIpH RBMEPOMMAX HSXOAMTCA COBMOCTHO ¢ TEPMUOTODONM.

Hak OTMENSNOCH BMEE, DESYABTETH TOROPO PORA rpaRyUpoBRN
- B omkcaiuol siie yorauose Oua HORONAS0B8N TopMuOTOp
MepKu MNT-4 ¢ R, =68975.u TONNOpATYPHEMN RODOUNHSHTON
COnpOTUBICHRR 3~4% (~ 1500 om/rpsa), COmpoTHRACHUS 38ME~
PRIOCH 18 MOOTY NOCTORHHOPC TOKA MO=47 RuSCeS 0s1I ¢ TowHOCTRED
Us25 om. lpumomensoe g TOPUNCTOPY HBNPANGHES NOHEDKNBS=
00k nogToRMENM ¢ PTOUHOOTHD 0400018, wPe HONTPOAMpOBAZOCH
norenymonNerpou MK-59, Herounuxos TOR8y NUTELWEI'0 MOCT M Tepw
MHCTODy CAYERNE OyXHE SuemMenTH HiMU-ISO,

I'pagyuposrs Guas nposeseus mo 00pasLOBOMY NABTHHOBOMY
TEDMOMETDY CONPOTHBNGMUS, WBMODPHINEDO Teuneparypy ¢ atcount-
Holl morpemsooTsy 30,0005% Mo rpeduxy semmeumocsy AT -§ »
AT-g Oux0 yovasosieHo, 410 OTROCHTONBHON morpeunoeTs 0,2%
COOTBETCTBYE? MHTEDBOM IDAAYHDOBKN 0T AT=0,5 %0 AT=2,550
LI 7.

lio puc.I5 mpuvoanres ssmucmmocrs ( 7,2 ) , muBezexnsn AJIH
AOHHOPO TEPMUCTODE HO OCHOBOHUN DRCNOPUMOHTSNLEHX AGHHMX
38 3 roag. BaBuCHKOCTD HMEeT ciexywmui BRAZ
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AF = 2125 - 36,46 2T, (I s4)

-----------------------

OKQNEDHMORTEABMNX TOVGK 0T crUSXGHHON KDUBOH He npemuBasT
0,2%. PasGpoe Towex or crasxenmmol xpusOll ysemuvuBaetes,
gorae AT 0,5° W gogtuider 0,59, WP0 NOATSEPRIRET HEOG-
XOZHMOGTE NPOHGACHAR UIMEPeHUl TOABEO TCpPMECOTOPOM,
HOANYHE B GAORe TEPUOMOTDS CONPOTUBIGHNR MEPHAY G TopME-
.. CEQPPN BOUPQARG0. GHETMIUMNGOLY HUCAGDATE. GTAGIBHOG IS, HOO-
pummente %ﬁk"' RIS BSKAOK CADHN ONBTOR NPOBOASHUSH ADYE~PPOX
OMNTOB ¢ AT 70.5“.
lpuuenousuit ueTox onpezenewn AT TePUMOTOPON YNPONSET mie
R, A s R _
B0BMORMOCTH R 0% T, 8 28x26 ACHOET BOSMOMMEN NPONGUDEYD Ho=
CTOOHNBHOCYEE TOPMUCTODPS, ONEPHDYN SHONGHNAMN posHogTel CONpO=
THBACHUAS .

Hanuyae PEPMEOTOPS MOSPOANGT ¢ GOABEOH TOWHOCTHD HaliD~
ABTH 88 XOZXOM TOMUEPATYPY CHORS B HAVSARHOM M HOHOYHON HODRO -
AG OlliTa, BuSBGHHLM POUAOOUNEHOM MOXNY OEDYESNUGH opeioll
HAUOPUMOTPOS, @ ONPEiCANTD COOTBOTOTBYDIYD RONPABKY,

6o (iHCAHNHe KANOPHMOTPUYECKOI'O ONHTE

Harpes sunyau 20 onpezeaexnof TOMNOPATYDH NPOMSBOZHTCH
B NowH, OmECAHHON BHWO. J2ASHHAN TOMNOPATYPS YOTEHABARBAGTCH
00 BEMINHHO HANPAXCHWA W NOKASOHUD GMKOCTHOIO CONPOTMBIEHMS,
RPOrpaAyNPOBEHEOr0 NpeABAPUTENABEO, [0CAe ypPOBHOBOULMBIHMA



TeMnepaTyps, #a wTo Tpedyeton omoo I0 48COB, HSXOARESCH
. 80HE HAUMEHBUOIQ Hepensja Touneparypu. flomozesme 30mm onpe-

AGNANOCH MOPOABEEORMOM TEPMONSPH 1O ANWHO NEYH (mpr onymennoft
8NNyNe) X OHO COBRSASHO NakouMauBHOH TeMMepaTypofl B Neya,
lps mposemennm omsros or 150°C z0 I000%C waGanmsuoss nocre-
flGiio6 nepeMoNeiMe TOUKN MOGCHMAIBHON TeMNEPaTYDH BEEPX B
Upeenax 1,5~2 Gy Y20 HO MOPNO CYNECTHOHNO MSHEHUTS yeno=-
BRf TOLIONOTePE APM CUPSOMBSMUN SMIYNE. A BT R v

©TTT T Ninfde’ Aaktol "' ow, nmozmuenacs s ;uuy HEUMOHBUOTO rpa~
AUBHIC TeluM 0Upas0M, 490 CpesuAN ¢ WECYS HAXOALSCD npa

HARCLLARRHON ToudepaType, @ vemneparypa KPHERE 0 HHA aMiyi
TpadaRsuteabso- Gunaun pasusuy ( ~ 0,1%), Ty *aiox NONOKGHAN
iepenaz no aauxe ewnym: we mpemsmwax 0,7° mpu 950°C ¥ mo Nepe
OHIECHUA TOMISPOTYDH B newM yweunusien %o 0,I° mpu 200-150%,
5o Bpemr pacyeta omute BHOCHASCS Molipaska He lepenay TeMileps-
TYPH NO AAMHE SMUyay,

Teuneparyps SMIYAN B NGUN saMepasack ¢ pacueTRONl PouHOCTED
041% PL-Pt/RA  vepuonapon 1 wigces. fMozrowy monpazss se
BHOCHZBCH, KOTAS 66 SHOYGHMS GuBano muwe 0,10,

Havansuan reumeparype Gmoxe, pemmam 250¢ 1 0,02° yore-
HARTUBARACE ¢ MOMONED BAGKTPCHArDeBATENEH, DECHONOROEHEX B
f@puocraTe u » Oaone xamopumerpa, lipr aroM, Zas Guorporo
CDaBRUBARUS TOMNSpPaTypH GA0KS & oGosoY KK, Guox ONyCcKaACH HA
AHO cTakana, B MOMeH? yeToHOBISHES reumeparypu 25°040,02°

DABOHOTHA PEMNOPATYP GAOKE U GTEKEHA SRIbYaes peryasTop,
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HOAHENGION B UEHTP CTOKBHO B B HPONOUROHNO 15 wumye oo
HOGHIPHNG 38 XOAOM TEMNODAEYPH GNONS AN DACYSPS SHAYSHMR
6, « SBMIy WANOPO X0Z8 TOMNGPOTYDM WONGPOHNO BOJOCD YOpMEe
HElOG8ACTICHUO UEPOA Q0DOCUBIHEGY BULYEN SSHEPANSCH TeN-
HGPETYPa GMUyAY B HOYR ¥ TONUPDETYPO GRS KOK NEATHEOMN
o o < TPPNOUGE PUK. GOUROFUBAGLARy TOH- 1% YODMNOTODON, 4 DAVONY QUDSw -
CUROINA GNOYSN NDUGRS RBNOPENOTPO OTOABUPOLSOL I BPYVAYE

P8 B TOYE NPHONOUNS USRBErIANUS OUPARHO. 5 X0Ne OCHOBHOPO
ONTA Uepes wemmNe 30U cex, BaNAQUBLAECS QTRIOHGUNe SimelarTy
OF HYASBOMO NONONMGHNA AR PAOWETE NONDABKE HO PONEOOSNER
fipn cemux HeGRBrONPUATHNX YOAOBEAX NPOBOAcHNR onuzs O, me
apepuuans 0,1 07 DOABSNO TOUNEDSTYDM OGHOKE,
Mrmmmmlm
POTCTBOBSN HOMONTY, WOIAS TOMEODOTYPHMI XOA TODMSCTOPE Mpo=
muummm;am
mm.thmnmwlm
JCHOBUAKy WTO B KOHUE I'ZIBNOFO NODHOAD TEMNEPATYDHMN X0
COOTRETCTROBAA HOYGNY OCTuDAHEA CEORS, B NpoJOMEOEED 15 ume
mmmmmumm
G40 HOGRAMGHNS BO XOXOM TOMNODaTYIM Gmoma, 0 ASHEMN O X040
TOMNGPATYDH GAORE § HBYAABHOM B HOUGYHOW NEPHOAC ONNTE



-8 e

wmmma + BEIMUUHE XOTOPOL HEBOIMEE
------ ~ (40006%) ¥ ee BAERHNC SSMOTHO TONSNO HpH OMNTEX O -
mmm HOHBIO, WOK 0,2+0,3°
NeTOX WOMEPORAR MONHX MOABONOE TOMNOPATYPU G/IOKS TOpME-
0POpOM Oua OHWCEH BEUE.

7. PRQUeT SHICRTUBNMX HOZBOMOD TOMNSDETYDH a0
B ey RN res

A A A AT T A AT TGS A AT AT AT

KazopumeTp rpaiyupoBascs NO O0PASUOBOMY BOWECTRY - HO-
PYHAY ,CAOZOBATEABEO, 40 YOTOHOBASHMN TONNOBOrC SHAVCHNS
RANOPUMETPS HE MMONOCH BOSMOKHOCTE ONPEAGANTD B8BHCHNOCTS
Her = Hagg, s =/(T) ANR NASTHHOBSX SMIyd, 5 NOTODNX HOMe~
HANMCD HOCHOAYOMOS BEUGOTBO MM HOPYHA NPE IPIAYRDORES
YCTAHOBIRM .

(ipe AOHHNE YOAOBURX IPAAYUPOBHRE GMIOYR SSEILNANSCS B
HAXORABHUK 38BHCHMOCTH moanesMs Oaora At , BEeBSNMEN narpe~
roll nycToff SMAYRON OF TOMREPATYDH AMITYNM :m:ahf(‘?‘)

{ips UpOBeAGHAR ONMTOB © BOUECTROM, ONpEAOHCHEOO NO dTOH
Jopuyue At BNYATAJOCH HE BOAHYEHN COEErg NOABEMA TeMNepa=
Typs Gaona,

Amnyms N2/ BecoM 4,22818 rp.alN‘2-pecom 4,01188 pp.
nepe;A rpaaynposkoil o0pederHBenuch EHCAOTON # NEAOWRD, HpoMuE=
BaAKeh BojoN B mpomeamsaxmes mpu 1000°C, Omsew nponommames
78K, KAE ONMOAHO BuEE,

Esuzy HOCONLLOI'O NOKHEMS TEMNEpPaTypH O(N0x8, GONBUMHCTBO
28uMepoB Gpanocsh MO TEPMUCTODY.
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Ypasuouns AMen? enexnyDE4l Bwit

Aunyxme v I
uvepsan 30° - 150°03 At= -0,00852 + 0,000347
Murepsan 150° - 400%C:A + = <0,00999 + 0,00036T (iiy5)
wrepman 400° ~1000%0: At 5=0,01896 + 0,0003847 |

_!_!,‘-w‘ngq‘q44q¢1q4d4q-q-q-!d-t-r---r-l_-!-lli#fﬂ"!#'li
mrepsax 30° - 100%: At = -0,00710 + 0,000305T

duzepsaa 100° ~ 400°C: A+ = ~0,0I25T + 0,0003637 (Hy6)
iwzopsen 400° ~ 1000%C: At = «0,00307 + 0,0003257

Cumrsercs, YTO MOPPSUHOCTH BONGACTBHE NOTEDS TENAS OF
HOCNeAYEMOT'O TEN8 RO BPEMA ero NAZGHEA We NEUM B KANOPHMOTD,
B TERE® BOSMOKHOPO MOCTYNNOHMA R EAAODAMET) TENNS MSIYYSHAEM
OT HAIPETHX DIGMEHTOB NEWM BO BPOME OTEDMTHSA WTOPKE, RPAKTH=
9OCKE OZNHAKOBN B ONWTAX ¢ nycrol emnyaoll ¥ ¢ HecHGAYOMHM
BEUHOCTBOM, ITC ZONYNOHNE, NO-BUAHMOMY, HO COOTBETCTRYOT
AeHicTBATEABHOOTH, HO WBAATCH OCUGMPUHATHM. (I0PDOUHOCTH MO
I'yT BOSHMKAT® MS-38 HEOAMHAKOBON CKOpPOGTH najeHMs mycTol M
S8MONHOHEON aunysu, C UeABN COSANZOHUA OAMHAKOECH CROPOGTH
NaZeHUs Tpd PPaAYMpPOBKE HYCTHX aMmiyd, B HOPUGHB, K KOTOPOMY
HO/BONCHA SNNyA8, SORNOIMBANCA I'pys ccofReTeTsyw:kli Desy
BEUeCTa,

Hpu mpoBejeHuK ONHTOB C BEUECTBOM HE 0D GMIYAN MPHXO=
ANNSCh NPHMEGPHO AGcATas YacTh O0WEro MOALEME TeMmepaTypH
Gaoxa,



faq

| 19840 050608 040612 143
17347 0,0525 0,0525 0
15641 040466 040461 +1,0
10240 040249 0, 0260 by

8346 040200 0,0198 +140
76,5 " 0,0183 040174 540
7045 040160 0,0154 347
| 59,9 040118 040117 +049
50,1 040082 04,0084 -2 g4
30,6 0,0020 0,0019 540
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