TaiaBA U
AKAHALIPOBAMIL  JONIOB THILl; 8 KPUCTALL:
APCEHIA TALLLI,

3ell. I, LETOLAA SKCIPAGHTA, SCTONIK JOHOD 2
KALZPA PACC i,

JRCOCUMGHTAEILIC HCCASJOBANMH G BUIIONHOHY HA SJA_ETPO-
¢raTMecron yeRoprreJo Dan-me-I'paale Tmua OCT-2,5 ILDI Aapeofi
GU3UKE HpE TOMCKOM IOJMTOXHIIOCKON HHCTUTYTC. JCRODUTOIS 110D~
BOJNJT IONY4ATH MORORHEDPICTIMECKUE YJ,Y/6 DYYKE HOHOB Toinig ©
sHepTHell I,0 .38, LaKcumMarsHoe IHAUGHME TOXA IyUKa LOHOB I'e -
mmcnm&m&.ﬁymycmpemwmmz@om-
mmxmmmwmanmﬁaodpaaeu. Yxpamemidl B
NSPEATENS TOHUOMOTPHICCKOO YOTPOLCTEA, YCTAHOBIGIHOTO B KA -
MCpe pacceAHrwi, RAK 9TO IIOKA3AHO HA pUC, id. JrroPas pacxog—
mnmmanmmmnpamd.ufm E =I,6LeBu
RIRISTPC OTBOPOTIL 3ATAMMX JMajpary, PasHX I X Vel iR, B
TPARTe KOLDRAIME O30 YCoTRAHORICHO YCTPOICTBO, IO3IBOJDIIICE
mmmmmnﬁmwpypwoemmmcmmwraaomm Jasepa
dl'=78, © HOMONED KOTOPOT'O OCYLICCTBILLIRCEH HCTHPOHER KALIOCPU PaQ-
CoAMN U HPOXBAPATCILHAT OPMCHTAUUA LMAJGHI, lomuorserpinicoKoo
JCTPOLCTRO IO3BOMLI0 OCYHCCTRITE ILIOCROIADALIIILHIL nepesoc
o0pa3uoB, DAIMGIGHHMX HA MEOIOINOSMLFIOIHOL JFCRe, U IPOU3BOIITE
HAKJOH OTHOCHTOJEIO BEPTHKAJEHOL OCH I MYMKA ¢ WATGN J,uud® g




Upu4®, 00OTBOTOBEINIO, IDUBOX IOHEOMOTDE OCYMECTBILICH Yepes
cucreny YUpRTIHNX Hap ¢ NOMOIED DOBCPCHRHHX LEIORIX IHIATO-
i, LEOX YOPABISHW LAIOREN FBUIATONMMI TO3BOJSLL MPOXIBO =
JUITH UICTAHIMOHHO HAKJON, ILIOCKOUADALIGELHU HEPOHOC X HOBO-~
POT iHOTONOSIMEOLHOTO JCKA C LIAICHEM. 5 KAJOPC DPBCCOSHUS

Texe pasueniert (cu. puc. I3): NETERTOD UM DCTHCTDAITN DAO-
COAHHIX 4YacTilly HICTRHIMOHHO YIIDARIIONI06 YCTPOICTBO NI N6 =
POMCIOHNA CHORTPOMOTPUYOCKOTO UCTOUNIKR o — UAETIN yoT -

POUCTBO MOHNTODUPOBAH! IyUKA UACTA!. JaKyyd B KaMepo pacce—
SHER ROINCPRUBANCS HA YDPOBHS Io'GTopp.omnmmmaa-
pyEoro Hacooa Fuma “HOP-<56u". [IpenBaApUTENENOe DaspimcHue B
Kasepe paccedildd CO3JABAIDCH C IIOMOITH) NBAIYSUOHHONO HACcOCH.

CpHIEJ KDEMHMOBIR NSTORTPG!, OCUI'HAL C XOTOPOTV HONABANGH HA
BHXOX HPOTPRMHPYSOr0 asHamusafopa 1IN = 963, ABTOKTOD pacos-
SEHEX YR0TA yOTAHARLIBANCH NoX yraou 165° x mampanmmm na -
ToHUY OyuKa, JHOPTeTHIOCKOe DASDEmOHHS CIORTPOMSSTMOCKOrO
Tpaxta COCTABIAND JJ K9B, [OHUPODMPOBAHNS NHYYKE NOHOB ICJNH
OCYLSCTRISIOD O BAJNIMHE HIXONA JAOTH, PAOCEMRID KOMCHHI-
POBaRHOI MOAICHED (am.mimm NOIOEKA G TOHIILI GIOGH SOJOTAR
H3 NOBCIKHOCTH), NEPUONMOCKN HOpeKpHBeiRicil MyNoK. Paocemunie
HOHH PErasTPMpPOBAMCH INOBCIXHOCTHO-CADEOPHIL! KPUHAORL] 1O
TeKTpor. TOVHOCTS MOHUTODUPOBAHME HE XYHO 35

Jellexe LoTOMEA HPITOTORIEILY: OBPAG.OB.

JSUeDoHIT LU BIIOJHCHH HA MOHOKDHCTALINYGCRUX O6pAsIax
4pOGHIVA Taum ¢ opucHrammueil <L) . LoTomma NPETOTORNCHIN
00pa3U0B 3AKDNAINCH B COSIVINGH. [.OHOKIMCTOLINNGCIN CUETOR
Paspesant: NOPIGHIKYLIPHC PIAKLE! KPHCTALOTDAMNOCK] Ball -~
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Pme. IS. CTpyHTyphad cxeMma KaMepH paccedHHMA: I — KeHAA HOHO-
IpOBOJA; 2 — OKHa B KaMepe; 3 - I'OHMOMETP; 4 — Qo =
TIKTOD ::zempon&erpmecnoro TpexTa; 5 - HAePOKTOD MO-
HU/OPHOTO TpakTa; 6 - yCTpOiCTBO MOHETODMPOBAHUA;
7 = XorAMaTOpP; 8 -~ Yy~ TpOiCTBO MCTAHUHOHHOT'O BBOJA
¥ BHRBOZKA CIISKTPOMETDHISCKRLLC AJisjaA — HOTOYHHERA L3
S0HH ReTOKTOpAa,
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PABGeHIDES, PASODHCHTGIMNT ILIDCHOCTY CPOSA OTOCRTRIEHO KpuoTan-
JOTPAINIOCKOI0 BANDARMSHIN GUR Ho foxec 1O yraomix LVRYT,
Y70 OHPERRJILANCH C HOMOIE) YCTRHOBKA I DOHPCHOCTUYKEYDHOTO
anassa, LRcTuH MMAJOBAMCH BA ILIOOKOUKMIOBAIEINN CTAHRS
KGA=9IU HOpOURKOEs Mao ¢ pamiapots 30DaH JP 3 LE0l, U BAYGH
IOXBOPTATACH XIMMMOCKMY TDARNGHS) B pacwmope V2 0H | Ha0a
u "0 | 3opmasmiag mOBOININOCTH OGPASUKE NOSBOJVLNE OPOMBED -
JUITH UPERREPUTONLHYY) OPHGHPAINE) MOHOKPUCTALNINCCHOI HENoHE ©
HOMOTED Jyda CBGTA I'830B0IC Jascpa [il-78, Ha yorauomes V-]
B FeONMOTpHM, MOKJSOSANC AIATHMS H(HoKTE RARATMPOBAHIS, 00pan-
mwwmcmmﬁlmemumm
uonoB/a NpY ROLERPHO TLAEDATYDO DORIGEI. OTXT 00pASIDB
apceHufia rapsd DpOBORMAGH B NOTOEG BOJODOJR B Touamn IS mm,
npu remeparype 0%, 500°, 700°C mox mmommwofi 0z

Sellede THOEETEM MCILEEFHTA,

JHOITOTINOCKHNS CHORTPH DAOCOHHHIX ZS0THL HOCYT HBIORasnm
0 rayCmie, HA KOTOPOi YACTAR BUNHTANI DAOCOHNRC HA dowumoit
yToi. PermcTpupyotad MITORTOPOM SHOIMA DACCOHHHAX YAOTMI [
sammuy of ryGums (|, 1B BOTODOIl NPONSOUID PACOEINIS, CEE—
Qympzs ogpasoce loal |

g/cons llos 0,

Ea (@) = kZE — KZ\\gm_a\X - \%hu-\,;f)cy

(1I.1)
e K° - mumemTwNocKul JaxTop

-
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Miv Mo 7
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M o M2 = 1sncou vacwnm u azesa vmmemmg O+ € < 8.=T
Jr © w D. |, onpomesTamIC IOMOTIIN ICHPEIGHTA,
YRA3AHUU HA Dpuc.ld.

- Topuoauiie GU000GHOCTY S g Neud yawmoves canwmoii
(yHEKID10il SHODTYHM UOHA, 168 HG MOHOO, B NPIMIOBEIXHOCTHOL 06 =
Jach! rAyGHH IPOHNKHOBOHINI, JOCTRTOMHO XODOUISRS NDIGIImeIice
HDFHOTCSA CXyvAal MOCTOSMIIIX JIHAYeHU! TOMIOZHMX CIIONOCGHOCTOi!

E > KE- e[ KN (8) « 4(KE)/en 8]

(1L.2)
JHOPrOTUNOCKYS CUERTDH #ouoB remtd ( T = I8 lioB), o6 -
PRTHODACCCHHIHX Ha yToa I165° MoHOXpmOTEX®ON apcoHmip resms,
NPOICTARMCHN HA DBC. [5. JHOITOTHYOOKOe DASDPEOIE CIUGKTPO —
MeTRUNOCKOTO TDEKTR OOCTELRILD JU Ko, A SHAYGHNS SHOPTOTIME0-
®oOfl mepuEy xaERAR AT = 3 Kob/aEan, Kamemmocwmii JexTop
YUDYTOr0 DAcCesANUH HZOHOB IO HA SAX 6 1300COT TCREINnT I
yrm paccesmua 165° cocmanmir K& =U,8U49, SRAYEINH TOTHIO0—
nix cuooodacoreii S, (E) 1 Sod (K*8)  nonos remm
¢ sHopraell = = I,8 Lol I KpuCTANNS apOCHIUR IOl Pame:
woxny 0000k S (B) = i (RE) = A/ 697 3R A fowom .
JEpNeHBe aToiiHoil IIDTHOCT! ZPCCHMIA Tanms A/=4.s-1u"“
arau/i mearo us | 95| . [uxon HOHOB TeJNI, PACOHNHMX
NOBCYXHOCTED KPHOTALEA SPOCHIVA TGN COUTBCTCTHYCT 340 xanaxy

" B aiHOli PoOoMOTpMM JHCUCPIRICHTA, UOHZ KABSIN LRAN! aNATISATO-

pe B aTcTpeuax cocmaRmum o =63.I72/m

3.12,I, IHOPOKPATHOE PACCEAIE KANAPOBAHHIL IOHOB
TEO% B OCERM: ( Iuu) KANAL: KPUCTAILIA
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Puc, I4, TeoMeTpwsi SKeMepMMEHTa ¥ CXOMATIIECKOS A300Na<eHRa
SHEPreTWMEeCKFOI'0 CMEeKTpPa DPACCEeAHHHX 4YacTHll.
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Puc. IS, Ocenei - I i xaoimsecidl - 2 CHEXTDH MOHOB T'6JHA,
PACCENHHIY RLUOTAIICH] aDoemiule IDaUMA ¢ OPHOHTA -
mueit {I00) .
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HocasnoBaHMe Opoecca MHOTOKDATHOINO DPACCESNEA KAHAIMpO-
BaHHHX HOHOB B (eSHefoKTHOM KDECTALIS SBRIAOTCH HEOCXOJURMEL
YyCIOBZON DPOBSPKE DASBRTON HaNe Poop¥H, HOPMEDOBRINNI BuXOX
TERAHAIRPOBAHHNHX HOHOB HOCTPOGH IMyTeM NOJASHER OCOBOTC CHERTDE
Ha XR0THIOCKH. GHAYEHEA TO[MOSHHX CIOCOGHOOTOl M1 XAHAINpe-
BAHHOTO ¥ X20THYECKOrO ONy<ad XBUESHMA YROTHI GHMM BSATH pan-
HHME MERLY C000il, IT0 NpmOmixerde NOPABOAMT X HOCKOUEKC SQHM -~
ROHHH smqem' KOHLIGHTPAIA DACCONBAIIMX IOHTPOB KPHOYRXEA,
AHAIMS HODMUDOBANHOTO BHXOJA REKAHANKDOBEHHHX MOHOB BHIIONHGH
¢ IOMOMED (YHRUEE ReRaHANMposannd (8,3a)

Xee) = (Le €5) exp (- &
(I2.1)
JeTRO BHIOTH, 970 OpoUSRypa BOCCTAHOBJASHAA NPHBONBHHOL TeILE -
Boil SHOPrEE 1.  KaX (yHKIIG! HOMEpPS KBRS (PAyCHEH ITpOHNE—
HOBOHMA KAHANUDOBAHHKX HOHOB) CBOJMTOH K DONOHMD TPABONEHERH T
HOI'O ypasseHmd (I12.I).

Ha pac, I6. IpeAO®ARIOHN SHAYGHRA HOPMEDOBAHEONO BIXOMR M
UPUBO/ISHHOY TeILIOBOR 9HETCHEM Axt Eanamposamix B < 100D oe-
BOY KAHANS KPHOTALIR 8DPCEHMA TLTW] MOHOB I'HHA, BajHo, Y10
BOCCTREOBIGHHNG 3HAYGHEN IPEBENEEHOH TEILIOBOi 9HEPIHH
En=0€ /ey BOSPACTENT IIPHMO IPONOJIROBANERO I'AyCHHE
IPOHHRHOBEHIH, IPC XOPOWO CONECYSTOR ¢ NPOACTARISHAGH O DaB -
HOMGPHON PRCIDOJISRSHNE PACCONBANIKX LEHTPOB CeSKodexyHoro
KpHCTELER (9BEKTPOHH, TEILIOEHG ROSOCAHET ATOMOB X T.X.)., Cpei-
E CROPOCTD BOSDRCTAHHA NDEBONSHHO! PenmoBOfi SHODIEM

(J £y /Je) = 4 2- 101 em
(I2.2)
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Puc, 16, DHeUeHWA NpWBeIeHHOA Temnopoi sHeprmm (II19)
BOCCTAHOBISHH [0 SHAYGHUAM HOPMELOBAHHOTO B'IXOF4,
CozomHasA JHMHWA - pesyisrar ammporcmmamms [OT3 o
DOMOIEBD MOTOZNS HAVMOHBIMX KBarpaToB Y_96] .
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oEle TEODETUYSCEOZ OUSHEH YUNPHBANNEX IPONECC MHOI'OKDA&THOIO
PaO0COHHRA HA 3JeKTPOHAX

(de./de) = 1 ¢ 10 enm’t

(12,3)
MaxouMaJinHOS SHAYEHES YODPOGNHOHHOIO 110 TOILEOBHM ROROOAHAAS HOD~
POPHEBHOIO NOTGHURAIR ATOMHOI'O DARA Vies = 342,7 2B BHINOHEO-
Bo 0o Qopuyas (I.I0). Hoxarad, 410 NPEBHNGEME OpORHEell CROPOCTH
BOSPacTaHEA NpPKBEJBHHOZ PeIEOBOf SHEPI'HM EHBBAHO IPOIBCCOM
MHOI'OKDATHOT'O DACOOAHNA HA CMOMOHHHX &TOMAX KDHCTEULIA, OLIGHIM
IX OTHOCHTPOJLHYD EOHIQHTPAIAD C o mowomsd cOOTHOmEHMA

2

o_l_@?_(maza_zﬂd) d &
A e Le Ae
(12.4)

SEAYOHEA ANESPHOTO ¥ MOHMSAUMOHEOIO JOPADEIMA DARHH, COOTBEICT-
BeEHO, kv = 5,865 B ke = 1,126, Beormma oTROONTGLMIOL
KOHNGRTDAIKY CMOMOHHMX ATOMOB XpEerarm C > 2,2% xopomo
XOPPOJHDYOT ¢ BEDOATHOCTEY OCHADYXGHMH mm-mdam aro-
M& BHE Y¥SJA8 KPMCTRAINIEcKOfl pemorTm, Taxms o0pasoM, MHEOT'OKpAT-
HO@ pacoedHHe mmnmmmmmmmﬁamamnxﬁm-
TOiE APOSHI TALMA ARIASTCH OUDSXSIINN (EKTOPON NpOIBOCA
IBRABAIAPOBAHRA,

3.13.1., VCCIEJOBAHVE TEPMIWYECKOTO OTEVIA APCEHIJA

TALI, ORIVYEHHOIO MOHAMY CEPH.
ApfeRT KAHANADOBAHEA HUPORO MONOABIYETCH B HMOCHSTOBANNAX



- 7] -

JUSHERMMEE DASINNEOIO DORR BOSASOTHNI HA COROPIGHCTEC KDUMCERX -
ANNeoRoll CTNYKTYPH. PAcCMOENIE! BAREHNC TUMGNOORONO OTXEIS BA
OTPYETYDY EpECTALER SDOCHIVE XN, OCRYNOHNNIO HOHRS! GopH
L7l . ymopm memmmmmponsms sapammar: waowsy (6.30) 20—
DOHES SIOHON yUIUBaIXpE] NNR0e DAcCadHMc, KOTODH! samake B
npncmsermy (I10,.2)

x(¢)=ce) - c@(tr 18) exp Ct/ &)

HI) IvRa Hepymoinill B O0GBOI ONORTDE, XOTOPUI IPe/OTARIGE HA
m.I?.memnmmm
SHAYOHNL XAOTINOCKOIY CNGETDG B CID6 FOMPGIOR ~ U,] i, 06 -
Pasys NOJHOOTHD PAIYIODHIOUAHHYD OGaROTH. Hestr oCHEpymsso ymo—
mmwmmmw.
EOYOPO6 B HACTOHIGS BPEIl METGHOMEHD MOCIOIYEeTCH KOCBGITHANI
METOZEMY [47-&].Cmmrmum.mwm
CTRTIECTHIOCKOO Pasdpoos BHXOMR REKANMDOBRHHHX HOHOD OI'PaHE-
YHBAST PGS OGBOPYHeHET NPOJMUI KORUSHTPADE FPJaRIOB B
KpicTano, KaKx 990 XODPOHO BAMI HA pio,. 168. Topareoxnfl omay
SPOSHERR Iemsi IPXBONAT X YMEHENOHE) KOHNOHTDAI Kojersos B
XS PEgAUNOMIN Hanymai, LEK0IyN DaMDEIRISHRE XOTOPOID
CeEReTeH K NOBERGCTE Kpaorarm (ad.pso. 19). Hadmymensoo
ymmwmmmmﬁmmmW
GERpEoTAURSHIUY, [onmil ommr IpJeRToR B pas-
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HOMED KaHasQ

Puc. 17. OcoBHe CHERTPH HOHOB I'eJiuf, DACCOAHHHX KD¥3TAIIIOM
&pceHuya Tajmid, OGJYISHHOT'O WMOHEMH CepH - I ¢
HOCeIYWITM fOPMUIOCKIM OTXKITOM: 2 - 300°C;

3 - 500°¢,
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Puc, 18, Hpoqnm TefeKTOB KDPHCTAJUIOB 2DCOFENA TaJUme,
OCJyYeHHOT'O HOHAMN CEePH, 34 HOJHOCTEN pasymopd-—
JOYeHHH OMKOM DATMAUMOHHHX HapyweHmd - I,
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Puc, 19, IDpofmns XoHUGHTpANZ KedeKTOB KDECTALIA ADCEHHIA
TaJUMA ¢ BHEANPEHHHMI HOHEMH CepH B 3aBHCHMOCTH
OT TeIepaTypH o'.t'm'a° T - 300%; 2 - 500°C;
3 - 700%,



apocHuzn ranmd (T = 7w°c) BR IpenE pesfpme (4. pum, 2I),
DORTBORIRGT am,npammmm. TER REX mAmMme “omyremmxn® »
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HOMED KaHasa, n

Prc. 20, JHTerpantHoe paclpefeleHHe KOHIGHTPAUME HeHOKTOb
B 3aBHCHMOCTE OT TeMiepar;pH ommmra: I - 300°C;
2 - 500°%; 3 - 700%%.
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HOMEP KaHaAa

Puc, 21, Tepumdecruit omxur (7C0°C) wpucramma apcerrma

TaJWI C BHONDGHHHMM WOHAMHA CEDH NPHBOJ K
05pasos 0 "CTYNGHEKH" B OCOBOM CHOKTDPe MOHOE
re.ma, TouRaME 0GORHAYEH OCOBOH CHORTD
de3nediek THOI, KPHCTAJTA,
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