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I ALCOPEIRL! ETOAGH SHSQGIERTPCIION idiCCI

droeccepranumid
Ha CoHCcxouAe yuEHOJd CTENOHM KaRImIaTa
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LBELENNE

Hsydenue (M3uUKN IIOESDXHOCTH TBEPAMX TeJ HMeeT BaRHOS
SHAYeHHe Kar JUL1 TeOopuH TBEDIHX Ted, Tak I LIA HX NpaxkTie
YeCROI'0 OpPAMEHOHE:, TeKe CBOUCTBA NOJSYNPOBOJHIMKOEHX J[MOw
J0B, TPHOJCE K [OTODJEMEHTOB B SHAMMTOJNBHOI Mene onpesielise
DTCA EMEH 0 NOoBep HOCTHHME MPOLECCaME,

ARTYoJIEHOCTL 9TOL 34/24m MORASNERACT XOTA Ou TOT (ary,
YTO MMERHO IIPH HSYYEHIN CBOUCTE MOBONXHOCTR B I94€ roay Ca
OTHPHT TPRHSHCTOPHHI 9(H{eRT, NONOMNBINLI HAYAJO LEWOMy HArpa
BJIOHNI0 B (§ISARC ¥ TeXHUKE NOXYIPOBOLE KOE,

LimARNe TOBCPXHOCTH HA SJEKTPUYECKHEe CBOUCTRa TBEDITO
TeJa OUpSAeAdeTC: BHaMIquer B2 INOBENXHOCTH NPMMECHHX ISHTIOB
/RN Tak HoSHEBAeMRX NOBEPXHOCTEMX cocToamuzit/, lipm aror Gome
moe SHAYEHRE HMEeT HX CTeNneHh SAUIHCHII SJCHTPOHAMA H iD=
KoM, MOJOXEHHMe HX DHEPr'eTHYEeCKEX VDNOBHCL E 3anpeménHoi
30H@, COYEHMEe BaXBATE DAEKTPOHOB H JHPOK M TeX,

lon jelicTEMer NOHMSNPYDUEr0 HIAYYEHES COJBUINMNCTBO
TRECDILX TeJs MeHAeT CROM Nsuvecxnme CeoiicTea, Hacmmnawres
HBMEHHHA ROTANATIYOCKOH CTPYRTYDH, TOMNOEMIHOCTH, TENIONDI=
AOJHOCTH, BJEKTPONPOEONHOCTY ¥ PANA JIPYINX He TOIBR0 00%=
€MHHX, HO 1 NOBEPXHOCTHHX CBOUACTE, Msyyemme nelicTeua roEHe
SUDYOLErD HENYYMeHNA K2 [TOBEDXHOCTHL TEEPNOT0 TEN&, IMaBHEM
001a30M, MOBENXHOCTHHX DLJMAIMOBHHX HaApyueHmd, OpeacTap-
NAET MHT@peC C DASMYHLX TOUGK BPeHHfl, BO=-1opBHX, CBENCHR:
00 U3MEHeMNY CBOUCTEB MOBEPXHOCTEU [OJ NCLCTBHGM NANyYeHUA
HOOOUXOMMMH Ui HCCHeNOBAlNA KOHCTDYRIMOHILX MAT DHANOE KOG
ZYECKIX OUBEKTOB, LO=BTODEX, HCCIEROBAHEE NCLCTEHA H3Jyié=
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Hufi Ha TBEDJLG TeJa M0SBOJAET NOUYYUTh CYUeCTRBeHHEYY HHe
bopuamo 0C X CTPOGHHUE I CBOUCTBAX,

OnHoil @8 TpyAHUX HpodieM, BOSHEKAWWMX ODH U3y4YeHdu
OpHMECHEX LCHTPOE TBCPAOrO Te.d, ABRLIETCA BHICJIGHHE N0
BEDXHOCTHHX HADYLIGHHI HA JOKEC COJBUEOTO YHCAA OCHEMIHLX 9w
[OKTOBe /W1 HCCJC/0BAHH: MOBENXHOCTHHX CBOACTB TBEDIOTO
TAJNA BOCHMA IT0IESHHM OKASLBAGTCA H3yYeHne AlCopCIHOHHHX
CBOUCTE MOBEPXHOCTY, JJI1 E3YYOHHA SJSKTDOHEHK HOBEPXHOCTw
HHX COCTOAHIL HEOUXONUMO OOpaTiMO USMEHATH IGRTNOHEHE
CEQ.CTBa MOSGPXHOCTI TBEPLOTO TeJd, JTO MOEHO OCYUECTRATH
PAENHLENT CHOCO0aMi, HO OAHUMAUES HAMOONES YUOOHHX ABfide
BTCA 00Jy4e #e MOBenXHOCTH M auCopOLMA Ha Hol pasiMyHLX
Tas0B, lawuw 00pasoMm, IpoBejeHNAe AJCOPCLKOHHHX W3MepeHli
¢ y.acTHe. OWIY4YCH: 04 [HOBEDXHOCTH, NOMHMO CAMOCTOATEeNHHOTO
SHOYEHNA, AWIACTCA NOJE3HHM LIA HIYYeiusd NOBeNXHOCTHHX
PAJHAIPIOEHEX HApYWeHH: B TBEDN M T6J6, TeK, H3 HEX MOLHO
OONY9UTh nnqnummuﬁh 0 KO/KYeCTBC HOBEPXHOCTHHX HGJEKTOR,
0C EX CBOACTEAX, BHEPI'Hd AXTHRALJL! MX OTAMIA, 0 BpeMeHax
KASHE B TeMe

OTyi9nTeNbHOA YepTos HOCKeLHeI0 NEeCATMICTHA CHLO DAS
BATHG H COBE[WEGHCTBOBAHHE DASHOOOPASHHX OKCHEDEseHTaIbHA .
METONOB, MOSROVACHIX [MO=-HOBUMYy H IViy0k€ NOHATH CTPYRTYDY
MOBCPXHOCTOL 4 uJiCi@HTapHHE aTOMHLe [IpoLeCCH, MO0 TeKallne
B2 HUX, 5O WHOIMX CAyYaaX STd MeTOi: JHLDB NMOUTReDLUVJIE NpA=
EHJIBHOCTL §AC Cyl6CTEORABINX BSIVIANOB, B JDYTUX CAYy9adx

A0 NOCTUI'HYTO COBQDmHEHHO HOBOG NOHAVAEHC BlALiOACACTRIA
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TasoB ¢ TBUPLLMG TeJand,

Omeay ¥S TAKHX MeTOLOnD ARIETCA DKS03JCKTPOHHAA SMHC=
cui, OHZ UpeHCTARAET COGOU HASKOTEMIICPaTYpHYD SMECCHD
SJGKT!OEOB, BLIGTAWUIX C IOBCPXHOCTH IMAJEKTPUKOB H NOJY=
IPOBOIMEKCE TOCJEe KX MPELBADHTEJNRHOrO BO3CYL CHMA /HANpHe
Me;, oGayderiern ¥ W peHTTCHOBCHMMA Jyuamd, VALTDA JH0=
JEeTOBLM W Jaa€ BLHMHM CBETOM, SVICKTNOHHQI COMGADITANOBe-
X0l B Telie/e L DAJE CAYyU3GE SMMCCHA BAEHTPOHOB 3aTYXaeT
BECRA MCLAGHHO -~ B TEYEHHd HECKOMBXHX JOCATHOR "MHYT -

H 102T0MY, TO QHAJOINL! C DOCHAGOBOYSHMEM DM JIoMWHECHe: I,
OTO SIJICHNS HASHBAONT "UoCHesMEccEel”,

liecmoTpi! Ha TO, YTU B HaACTOsUGe Bpeni HeT exuHOoll Teo-
pEN s 00BACHEHIHA 3JK303JI@KTPOHHOL SMHCCHH M €€ MexXammaM
HOJALG CHRTaT: yOTaHORIEHHHM, 3TOT METOX NaET DAl NoJede
HHX CBeXeiiti 0 COCTOAHHM [CLEPXHOCTY TRBEPAOIO TOJA = BNMUT-
Tep&, JK30JJSKTDOHFAA 2MCCH/A ABJAGTC: OANHM H3 HEMHOI'MX
METQAOB, C MOMOULO KOTOPEX MOMHO ONDEAeNHTE DHEeDI'eTHYCCKY
TV1/OREY TOBEDKUOCTHUX IERTpoE /AedexTos/ a Taree ux SHOp-
TeTHYEeCKOC paClpC/ielicHEe B IOBEDXHOCTHO. 3anpeménno. sSone
TBCPACTC TeXA,

AGJBE JIAHNO.I puCoTu ARIACTCAS
I/ usyderuc NOBODKHOCTHHX COCTOSHIL § -—Alg0y = musneRe

TPEKaZ C J0CTATCYII0 LMPOKOH 3alpeuicHHoil 30RO ' 'TOLOM
ORSOBICKTPOII0. BMECCHI} onpejledieric SHEPIreTHYecRoil
TULyGHH: {IOD@PXEGCTHHX JeJeKTOor, IpAHEMADLMX yiacTée B

ORZOBJCKTNBINO. HMICCHM, @ TOKEC X 2HepreTivecioe pac-
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IhesencEnag
&/ mecaenosa e namimmin Pe 2/,COPCIMZ TABOL PaSUYNO. SicKe
TPOLEO.: Ipiipomu /,I{GHG}‘_-‘GB, aryentopon/ ma moticnenre uoze
AHOCTHOYC COCTOALM:: TZipaore Texa, Qupeieseinte uie;re-
THYACK O PRvCrHn NoEenXHoCT LY A2 JeRTon, OOPaB0EaRINK -
Cft IUIN uMCYesHyrumy noexne ALCopOIME TPTO in M oro racag
/ 1o oeronsmr ORCTCPEMCHTANRHUR  Nanuy MONYYRTE RapTRHy
alerrerIyackors nepepacnpoeramns IOLCPAHOCTINE ¥DODw
nelt, yaoTeeBanmT: L ORScOINTTTONTOE 9umecun g ofpagy-
TAXCA B pecysrraTe arconcumn PASITYRLEY To363,



fznenne SK308JeKTpoHEON sumcemm no I950 roza mouTH
He Cuwno msy4ero, Ommaxo, B HACTOANEe BpeMs HMEETCA IOCTaToy
HO CONBLIO@ KOJIMYECTBO SKCNEPHMOHTANLHNX JAHHHX, MORASHBAD-
X, YT0 HSydYeHHe STOrC BUAA OMUCCHN ARIAGTCA BECHMA NEPG-
NeRTHBHEY JUId MCCIEIOBAHKS NMOBEPXHOCTH TBEDNOrC Tela, 3iec:
OpHBOEATCS 00630p pacdorT, MOCBANCHHEX OKS0SJACKTPOHHON oummccun
2T0 MO3BOJMT HAM MPOCAGMATE 32 DASBHTHEM mpoduemu M OTMETET
HEROTODHE HepeméHHHe mpoliemi, [eBO3WOZHO NPHBECTH BCO JAHe
HHO, HMeDIEeCs B JUTepaType I0 3TOMy BONpOCY. Hamm yYTIOMIHQw
OTCA pesSyJLTATH JHUE TeX padoT, ROTOpHe, MO EHameMy MHEHED,
NMeDT SHAYeHNe JUIA HATEepNpeTAlME ARIGHMA SH303JERTPOHHOL
SMMCCHN,

B 1897 rony Paccex /I/, mecmenys neficTEHe DONHOAKTEB-
HHX BEmeCTE Ha (QOTONNACTHHRY, SaMeTHiI, YTO ef noyepHeHme
MOT'YT EHSHBATHL He TOJNBKO DANHOARTHEHHE, HO H HEKOTODHE Iena
JUOAKTUBHEE BeuecTBa, B TOM CIydYae, €CHH HX NOBEDXHOCTH How
SajoAro mepex OoTEM MOABEpPIHyTh MeXammyeckoill ofpadoTre, (M-
caunuii aferT BCROpe mocae HTOrC OuI 3aCuT W ero JNOAroe Bpey
MA HE HCCJeJOBaJH,

Jzome n Bepram /2/ mnepeue Buckasamgn OpeiuoNOZemme,
9T0 NpUYNHOIl 9TOI'0 ARNGHNA MOIYT CUTh MEXaNWYeCKHe Nejop=
MaIuy MOBCPXHOCTE METRIIOB, HCHONBSYeMHX ILIs HSIOTORICHES
cuéTunkoe, OEm oOHapyzwmi, 4YT0 OOpasuy ANOMEHMA, MOIH, Ja7yy




Hi 0 HEKGJAA C MOBpPeRNEHHO" MOBEPXHOCTHI BHSHBANT B CYETUHERe
NoSBNeHre CONBUOro YHMCHa HMIOYARCOB, X NPENNOJORWIN, YTO

OTH EMUYALCH SRAALTCS CNEACTENEM WOHNSaIMM Pasa, CONPOROH-
Iapmell pearmEn ORMCIGHMSA Ha NeQOpMHDPOBAHHOI NOBEPXHOCTH MG
Ta®Ia .

[locne nosnnenma cuérummor Ieiirepa=iluiiepa, 10CTATOUNHO
YYBCTEATOABHHX JUI7 POTHCTDPAINM HANy4Yerdsa ¢ uanoll EHTeHCHB=-
HOCTHD, OTO SABNEHHNe CHIO BHOBL OTKDHTO HESABNCEMO NPYT' OT
Ipyra MHOIHME HCCJaENOBATeaAME, DLIO 3aMEYCHO, YTO CREZON3-
roToRneHHNe cuéTIHRN ['elirepa-linLiepa wacTo JAnT AHOMANBHO
BHCORECG SHAYeHNA JOHA, ROTODHG CHEEAOTCA 0 MEpe HX CTapes
Hua, C Tex mop, Kak TOABRO NpH (MSHYECKMX HSMEDEHNAX HAYA-
IV NPEMEHATE OCTPHeBHE CYETUMKN H CYETHHE TPYCxm, OHWIO OT-
MeYero, Wro YMeao "mymenux” MMIYABCOB, COOTEETCTEYOUMX (0=
HY, YaCT0 ORASHBAGTCSA CHABHO SABLMEHHHM, & U 6r0 JCTpaHe-
Hilsl OPEXONRIOCH BHIEDEMEATL CYETUHR B TOUOHNE HEOCKOJNBLKHEX
CYTOR WM NPOIPETH ero,

B 1934 rony Xpuerod /3/ mps mOCHENOBAHMA TIEDUETO pase
pane BOjOpoNa B cudTHOll TpyCRe, CTOHKEN KOTODO! GuUAN MSHYT-
pE MORPHTH WOJOYHHM METALIOM, MONYYRI OYEHB GOALUYD SMECCHD
CO CTEGHOR CHYETYMRA, XPHCTO) CHAN KPHEYD SaTYXaHus SMACCHH,
posHnKkanmeil 8 9Todl TpyORe MOCJKC TJIEDWErc DpaspANfs

B 1939 rony llaeros /4/ meccaenosas 5MMCCHID, BOICYRLEH=
HyD TAeDip paspamou, OH momxasal, UTO BpeMs SAEUTAHNT DJIER-
TPHYECKOr0 Sapina MOXHO CORpATHTH, GCAH B IPOCTPAHCTEC MOR=
Iy SACKTPONAME BHECTH HOCHTENL 3apsana,

Ban-nep=Ipad ¢ corpymmmremu /5/ B IO4I roxy z Wepep |
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¢ corpynuuranm /6/ ® 1942 roxy Owm BBefieHy B SaGIyznemme
ARNEHEEM TOCAEIMMCCHN, OCHADYEGH:HO! NDH MSYYeRME mponecco;
BOSCyRNeHUA fANpa PEHTTEeHOBCKAMN JyyaMml ¢ sueprue 900 n
I70 xev . OCnyuénHHe METAIN MORASANM B CYETUNRE CHIBNyD
SMECCHD, ROTOpas HE ARNANACH CRGNCTEBHEM ANOPHNX NDPERD: memy

Tanara A7/ ® 1935 rony, mCcaenys sAnepHse INpeBpamenms
B amommaneroil foasre mpm ComMOapIMpOBERe SJAEXTPOHAME C 2HEp=
rrell 300 xey , HAGADAN SMUCCHD SJNEKTPOHOR C MAJO! BHeprm
eli, [laTe J6T COYOTA OH YCTEHOBII, YTO 3TV 3JGKTPOHN HONy-
exapTeA He aTOMHEMM Axpamil, ORas’anoCh, YTO HANCONEE MHTEHw
CHBHAA SMMCCHA BOSCYymIaeTCs IpE COMO2DIUPOBRE SJeRTPOHAMY
¢ oneprueit I ReV , OTa SHOPIMA ARIAGTC] ONTHMANBEOL M mpy
BOSOymnemmy BTOpHYRO!l SnerTpoHHO{ oumecum, Komemann /8/ mo.
KQSA}X, YTO ODJAGKTDOHN BTOPHYHO! SMEHCCHEN BOSCYRIADTCA B Mo
pepxHocTHOM canoe Tommpmofi I0-I00 arommux croés, o Eadm-
nemmam Tapara, mpr "samenneHHOR™ SMHCCHN BIGRTDPOHH 0CBOSCR.
JADTCA M3 STOTO X6 MOBEPXHOCTHOIO CJOd,

Mocae eropof mupomoft molinu Kpamep /9/ Bnepsue mocmeno-
BAJ TeMI-paTYPHyD 3aBNCIMOCTH omuccuE, [locze mpenBaparTerpe
HOro BOBCYRNEHHA SMMCCHA MOHOTOMEO 3aryxais, llocaexynmee
Harpesanne ofpasua CHOBA HMDHBOLMAIO K NOABICHED EHTCHCRRROG
9MMCCHME, ROTOpDAS OPOXOJpuIA Yepes DiJl MAaKCHMyMOE X UDI N0Bye
WEHMN TesIepaTypH Mepaxomuia B HOPMAJBEYD TeDMOAICRTPOLEYD
sumecHo, [locae oxaaxnenma O6pasna oMuHCCHA HCYesala, Irp
NOBTODHO® Harpepamme es HOBOI'O NPeABADHTENLHOTO BO3CYxRnos
HiS MQTepHANA R SJGKTPOH! Ofl sMuCCHN He mpEBOMIO, Kpawep
BlIEPEHE OTMOTII, YTO MOCA@SMECCHD MOEHO HCHOIB30BATEH Hig



MCCJeNOBHNA CTPYRTYPH M MOBEPXHOCTHHX COCTOAHMI TREpmX
rex, BosmumueTBo pador Kpamepa OHIO BHIOJHERO B MOpHOX BTO-
poft mupoxoil BofiEn, HO Toabko B I950 erony mOABMICI MOXPOG-
BNl 0T8T 0 ero padorTax B Buie momorpafum /I0/, Eorsnan se
4aces THX padoT MOCBANEHA W3yYeHHD MOBEPXHOCTH MeTALIOE,
MONBEPTHYTHX pasamyHoil 00pacoTKe, IMICCH HIMEDAIE 0°TDHEe-
BHM CYETUHKOM, QHON KOTOpPOrO OWJ DACHOJNOXEH HOAKCEAILHO
HaTOIHOMY IMIUIMHIDY «

Ommn u2 onuTOB, NpopentEmux Kpamepom /I10/, moGymir ero
K COSJAHNY I'MIIOTESH O OpoBCXOmNeHHM svmccmn, Cnuar Byna,
novenéHHEA mepes CYETUHKOM, [ABAJ HECOJBIYD SMHCCHD, OXHA-
KO0, NpH Ooxjiaxiern: HaOKOIANOCE DESKOe BOSpacTaHNe mnﬂum-i
HOCTH CuETA EMIYJBCOB, TOWHO COOTBETCTEYLIee HAYAAY 3aTBED=
neHus CILIABR, [[pH TeMmeparypax Hmse TOYRN SaTBEpLeHEA Cligw
BA SMHCCHOHHHI TOR CHOBA YMEHBIAJICH,

Kpamep nojarajs, 4YTO STOT SKCIcpPHMEHT mOMOxeT Halmh
00BACHOHNE CIOHTAHHOI'O NPOTeNaHms SMHECCHN ¢ 0CpacdoTaskNX
nopepxHoeTell M TanioBR, OTRepINeBAHHE - 2K30TEpMMYECEKRE mpO-

necc, ¥ SMICCHA SJASKTDOHOBE B 5TOR CTANMH MOEET OCYNGCTRAAT
ef 3a CuET CKpuTOil TemnoTH niaBaenna, Hpauep naree memmox
EHJI, UYTO BCE ARNCHMA OKS0JEKTDOHEON SMHCCEN, KOTOPLE OF
HAGIOnAn, 00ASaHH CBOMM NPOHCXOENEHHEM 32K 30TePMEYSCKIV D0
ueccas, B CBASH C 9TAM, OH HA3BAJ SMUTHpYyeMie SJGKTPOH
"ors0aserTporamu”, TaxoBO MpOMCXOMIEHHE STOMO TEPUUHE] OH
CIYEAT MpPERNE BCOrO /id OMICAHMA DMHCCHN, CONpOBOXmMNmeil
9R30TEpMIYECREe I olecCH, Kpamep MpeAmoyoxEmI, YTO HA MOBap=
XHOCTH METAaJna BCeria NPHCYTCTEYeT HeMeTALLMYEecKas [esa,
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KOTOpas TEPMOIMHAMINMOCKE HEYCTOHUMBA M BHIE ONPENeNERNHQD
RPUTEYECKOHl TeMIepaTypl NpeBpailaeTCsa B HOPMAJBHYD Metagp:
YOCKyw (¥'3y. B COOTROTCTEHH C MpeACTAmICHEAME lpamepa, s
JIeKTDONHAA SMUCCHA BOSCYANAeTCH 38 CUET CEDHTOI Temmory
aTux (asoeux npeepaumenui, losxe Hpamep oTrasancs or ¢pog
TEIO0Te3H, N TepMuH "HKB0SJEKTDPOHHAA DHHUCCHA" mueeT Tanep:
JUUs HCTOpMYECKOe SHAYerme, Opmaxo, rDuny COABOOrO BRuaz:
roTopuil BHEC I{pamep B W3yHeHHE ITOIO HOBOTO ABIGHNR, Copg
maEme B HucOpyxe,COSBAHHOe MO MHMIMATEBE ABCTPUACKOrO (ams
Yecroro odmecrsa B I956 rofy, BHpasuio eMHOe MHeEMe, ury
9Ta SMMCCHA NOJXHA HOCATH Haspamme "sdhexrta Kpamepa®, a
SMETTHPOBAHEHE DJERTDOHH HE3ABHCHMO OT CHOCOCOP XX 303Cyy
HUf -~ HASHBATHCHA DKHS03JEKTPOHAMN,

Paccwatpueas paGoTh IO 9K303JMEKTDOHHOI SMECCH, B
HeHHHe 32 mocaenEme 20 JeT, MORHO 3aRIYNETH, YTO0 BNpaxemy
"9KI09JMEKTNOHEAA IMICCHA" BRIOYAET pASHHE ABJCHEI siento(
Hol suueccum, OHE paguUYanTCA CHOCOCAME BOSCYRICHNS mmy o

MyJAHpOBAHEA,BantoJee BaxHLEe N3 ROTODHX, C Hame! "oymy 3pex
npusenery © radmame I,

Caezyer OTMETHTB, UTO MOCAGIMECCLA BO MHOTMX 0PHomesy

AX NOj00Ha MOCAECBEYCHHD RPHCTANLNOJOCIOPOB. Hak I yommmfe.
LOHIMO, 9KB00JEKTPOEHYD SMECCHO HEROTODHX BEmMECT! NOXHO py

GYIRT> ROPOTKOBONHOBHM CBETOM, DASAMYEOTO DONA HETTYsmuen
BHCOKHX SHEprail /snexTponHON mam moEmofl GomGapmarom,

PeHTIOHOB REMM WIH K - xywamm/, BO MHOTHX CAYS3SX mmsrre:.
UeHIIA X SRBOSAGKTPOHHAS SMMCCHS 3aTYXaoT JUWS NCCleyesro
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mocre NpexpaunecHEs BO3CY:RNeHMA, LCan BOSCYRIEHHOE BeuwecTBO
nocne MOJHOTO SaTYXaHms crevemis /Wi DAGRTPOH:of sumecmn/
HArpeBaTs, TO,KaK NpABHIO, OBO CHOBZ HAUNHAET HCIYCRaTH
cBReT /MM sJerTpoun/, OCHADYEMBAA HA TEMIEPATYDIEX RPHBHX
MAKCHMyMH B ONpeneiéHENX HHTepBajax TeMmMmepaTyp.

Ongaxo, MenTy SABIGHMAME OSKS09AEKTDOHHO! SMUCCHN M /D
MIE eCIIe HI[EH mie0TCA N UPEHIMOHANBHEE PAUIMUNAS JOMEHOCLIeH=
s - o0sémmuil 9hferT, 8 SK303JEKTPOHHAA SMMCCHA - ARIGHLE
MOBEePXHOCTHOr'O X7 parrepa, JoMuuecue Imsa B COJBUMHCTEE CJy-
Yaep CBASAHA C HAJNYMeN B KpHCTALIAX aTOMA-AKTHBATODA, OMHCe
cns xe, RAX MOJArAeT GOJBUEHCTEO ABTOPOR, HE BABNCHT OT
HX MPHCYTCTBHA,.

B 1950 = I95I r,r, Kpamep /42 / msyvan mociessmecim ¢
HeMeTaLINYeCc ux KpueTawioB, B I952 roxy OR yrasaln Ha aHajlo-
THo, CYymMECTBYDUYD MERILYy ARMEHrAME DOCIODOCUERIMEI ¥ NOCHe-
smmcemm /419 /, Noexne aroro Jemnep /L4 / u Boryn /L5 / mesa=
BUCHMO OXMH OT XPYPOT'C HCCJAGNOBANM BMECCHD C NOBEPXHOCTH
CBETAMXCA BeUecTB, Jemmep H3ydYay SMMCCHD C XJOpHNA HATDHA,
ARTHBMPOBRAHHOT'O CepedpoM, ¥ Cyabjara xalbiid, AKTHBIDOBAH~
HOro maprasueMm; LOTyH HCCXeOBAX NPHPOJNHHE (UINODHT ¥ KPPYHI,
MECCHD BOSCYRNANN DCHTT'CHOBCKEMM Jydamu, /Ui OIHMX ¥ TeX
¢ OCpaSIOR H3MEepATN MapajeNbHO 3aTYXaH!Ie NOCJAeSMHMCCHH X Ig
cJecBeYerRNA Mpu KOMEATHO! TemmepaType, a saTer HX N3MeHe =
Hue Ipr Harpepamun , [puBHe 3aTyxXaHus, KOTODHE B JOTapmiMi-
YeCrHuX ROODNMHATAX NCPEXOLAT B NpAMHE, OMICHBADTCA YparHe=

e s N = const
,td..
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Dun o6HapyxeH NapaLIeaMsM B XOAe STHX PpAMHX, & TaKEe B
Xone TeMIepaTypHHX KPHEHX JUIid [OCIHEdMHCCHHN ¥ NOGNeCEeYeHMA,
OK309JEKTPOHEAA SMHMCCHA, OO MHeHNO DOryHa,CBA3aka ¢ LeHTpas
M OKRpaUNBAaNNA, OCpPASOBABUEMICS NpH OCGAYYEHHM DeHTIeHOBCKIHy
uu xysemm, Jemnep moxasax, 7o (o 30;. Ges axTHBaTOpa, He
oGaarapumli mocnecBeveHmeM, TAKE® OMATTHDYET SJACKTDOHM, mpH«
YéMm TeMiepaTypHul XOX HOCJHeSMMCCHH A Her'o HMceT TOT Ee
xapaxTep, YTO M A 00pas’lop, axTHBMPOBAHHHX MaprasueM, OH
SERJIOYRJ, YTO MOCAGOMHCCHSA He CCABAHA HENOCDPEJACTEeHHO C
HeHTpaMn CBeYenNA; MEHTPH JOMEHECLEHIMM, HMECOIMECH B KDHOw
TaLne, He ORASLIADT HA HEE HNKAKOI0 BAMAHMA,

CymecTEOBaHNe AHAJOTHE MEKLY ARIEHHAMA NOCIEIMHCCHH
# MOCNeCBeYeHMA MONTEEpEIAETCA, ONHAKO, CHGIYOIIME OMHTEM .
Kpamep /42 / msyyan saTyxanme NOCHEOMHMCCHE CO CBEXEHSMENb=
YEHHMX KpHCTAMNOE QuInOpmMTa, JTA SMECCHA CHIBHC BO3pacTaer
ape OCAYHYCHRME KPHCTALIOR YALTPAJHMONETOBLM H JAKC BEIDIMEM
cperom, lmparkpacnoe maiyuenme, mo muHeHmo 3erepa /6/, Bos-
Oy=iaeT SMHCCHD TeX 3JeKTPOHOB, KOTOpDHE HCIYCRAaLTCA UPH [O-
BHUIGHNHX Temneparypax. Oduyueine XPUCTAANOE BHSHBAET DMECe
CHD NpM HUSKNX TeMuepaTypax ¥ B Tex Cayvasx, Korja TeMHO-
BAfl OMWCCHA yxe He OCHADYyKHBaeTCi, Taxmm 00pasou, KpucTawLl
ABNAETCA CLETOYYBCTENTENBHHM B TeX CJIyYadX, €CJu UpH o6ay-
YeHNM MHDPAKDACHHM MM BRIHAMEM CEETOM OH SMHTTUDYET SJACHT-
pOHH, [Ipm AmMTEJBHOM XPAHEHHN DasM JALYEHHOTO (WCOpHTa ero
NOBLUEKHAA CBETOYYBCTBUTENBHOCT: ucuesaer A%/, Jror afiert
"BHCBEUMBAHMA" IS JOMHHeCIHPYOUMX BelueCTB NABHO HSBECTEH,

Cyax # Hamaac /18/ uccienomaim TepMOCTIMYyAIDOBAHEYD |



ORB00JEGKTPOHRYD SMHCCHD M TEPMOJOMEHOCUEHIHn ¢ KPHCTANIOB
AT,0q1 AT,05 + G-**" /0,008 % 1 0,T %/, BOSCYRNSHEX Xy~
gom /S5Cwv , E mA/ B Teuemme 30 mmuyr, OHN HamIE NOJXHOE
CORMNEJieHNe MANCHMYMOE TeMIepPATYDHHX KDHBHX JAOMUHOCIICHIH

I 9K309JGRTPOHHOE SMuCCHE,

Fpacnas, locerro, fecroaxo » Pemsun /48,20, 24 / mccne=
JOBaNE BOONPOC O TOM, ABRAIOTCA JN SJCKTPOHHNE JOBYUKH, C KO-
TOPHX MCOYCKALTCH 2RI03NEKTPOHN, OTBOTCTBOHHHME M 34 TepuMO-
rovmuecneno, Oum Doxasama, Yro B jocfopax Ha ocuome Ca.SO4
¥ LEHTPH 3aXBaTa TOPMOIGMMNECLICHIMH, M LEHTPH TepMOCTHMY/IH=
posaguofl ar30saeKTPORNOIPMECCHY OCpA3OBaH: NpH YYACTHE ave-
tunarTopos, Hocemwo /22 / BuCKasan UpejIONOXeHHe, YTO B HTHX
docjopax NEHTPH SK30SJGRTPOHHO] SMHCCHM H TepPMOJ MIHOCIeHIEl
paammgme, B padore /23 / monpoGHee paccMaTpHBAiCA BOHPOC
06 OCIHOCTZ WIN DASJNYNE WEHTDOB SK309MHCCHN M TepMOJIMIIHeC
nexmpd, HecxenoBasach TepPMOCTHMYJNDOBARHAA OK30JERTPOHHAR
svmecna Cor 904, Ca S04 Mn, Ca S0, Sm u Ca S04 HMn,Sm
npn 7: - I RATONHOM BO3CyRneHMM, JI3y9asmcs 3aBUCHMOCTH
SK20OMHCCHONHO! CyMMH # CBETOCYMMH TEPMOOMIHECHOHIME OT
rormerrpamm Mn z Swp Cou S04 | sucpeunpanuee netiorzme
BIUMMOT'O H YIBTPAJMONETOBOTO CBET2 HA SaANACEHN)N SMHCCHOHHYE
cymMy, noTepr samacénroll oMmCCHOHHOI cyMmH 3a BpemMa Xpane-
HES UpH pasHUX TewmepaTypax. [poBejénHue onmuTH NpHBENd K
CAeAYIIM BHBOJAMS
I. © ncenejyemux Jocopax LEHTPH 38XBATA SKSOSMHCCHH H Tep-

MOJUMENECICHIME DasMuvHN, X0TA Te H APyIrEé 0CpasoBaHH
OpR y49acTHH aKTHBATODA,
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2, Mnuozer muemparsea B Ca, S04 , mo xpaiinefi mepe, Tpeus
citocofamm, ABA M3 KOTODHX OTBOTCTBEHHH 328 LEHTDH 9K30-
OMICCHNM H TepMOMOMIHecLeHis, [eHTpH 3axBaTa OR305MACCHH
COSLADTCA B MEPBYO 0Yepeib, Npa GOJBHOL KOHLCHTPALME
Mw rosero Manaa JoNA ero y4acTByeT B AX COSAAHMM,

Se lochnenoBaHMe RIMAHMA HA JKI0JJICKTPOHHY? SMHUCCHD IyCHMIH
BO3CYRIAGMOT0 CJI0s /BO3CYyxIeHMe 2JEKTDOHAME ¢ HepeMOHHO
oneprueii 0,25 - 4 xen/ moxasano, YTO B OKSOBJEKTPOHHOM

OMIICCHM YWaCTEYeT MpPIIOBEpPXHOCTHH CJoll RpuUCTALIA TOJUMHOMN

4370 R
[Ipu onmoBpeMenHOM HCCJSIOBAHEN TepMONMMIHeCHCHINT M

SR 30BJCKTPOHHO! SMMCCHE GOJBLOEe KONHYECTBO JAHHHX MOJY4YeHO

T'ypze u Xamne /24 /. Jusi cyandaTa CTDOHIMS, AKTHBAPOBAHHOIO

mapramied, oxasaxocs, YTO 00pasoBaHNE YPOBHEH axTHBaTOpa

HADYUEeT AHANOTMY B XOIe TemMIcpaTypHHX KPUBHX, MOJYYeHHHX

Il 9THX IBYX HpOLECCOB, - 0GNACTH HHBKIX Temueparyp ode

KpHEHE NPOXOIAT uepes MaxkeuMmyw npm oxnoill m Toif xe Tevmepa=-

rype, [Ipn Gojee BLCOKEX TEMIGPATYPeX KDHBafA SJICKTPOHHOH

SMHCCHM TaKke OCHApYERMBAGT DAY MaxKCHMyMOB, COOTBeTCTEYyDUNe

ke ¥ MURY na KpUEeol JOMIHECUeHIMM OTCYTCTEYOT. TO OTCYT-

CTENE MAKCAMYMOBE 2BTODU OGHLACHADT MMOCTONGHHLM SaNOJHEeHUeM

OpM DOBHUEHIHX TeMII°paTypax ypoBHEH aKTHBATOPE 2JIEKTDOHAMH

3 BayenTHoOll 30HH, [ypxe u Xamne HCCICIOBAMN TAKXE TEMIC—

paTypHHEe KDHEHC, HAYIHAA C TeMIepATYDH ZAIKOI0 BO3NYXA,

Buno mailneno =ecxo/be0 MAKCHMyMOB OMUCCHH N O6pasiloB

){QC(,/&% 2 Ca,S0, /90/ mixe woumartzoll Tevmeparyph,

Ha OCHOBROHMN BLIIGMSJIOKEHHOI'0 MOKHO 3aKJUYHTH, 9TO



St S02JeKTPORHAA SMHCCHS NpeNCTARNAET COC0! HOBHII METOX HCC=
JeNOBAHNA Tex DJOKTPOHHHX JHEPreTHYeCKHEX ypOoBHeli, KoTOpue
HeNB3s OCHADYRUTL, H2yYas TOJALRO JOMUHECLISHIMHD,

9Ty YacTh Hamero odsopa My Jacém B cxmaToil (opMe ¢ 0C-
HOBHO/l IeyE? MOKA3aTE, YTO JKS0DNOKTPOHHAA OMHCCHA C YHCw
THX METAJUNIYECKUX MopepxHocTell /6e3 orucHO! ILTEHEM M oxkAA-
PodAHHUx T'AS0B/ (AXTHYGCKN HE HMe@T MEeCTa

B HOCHe[OBAHHH SKR303JEKTPOHHOI DMICCHM C METAL OB
COJBIYD pOVibk CHIpAIM pasiMYHLe MeXxaHuyecKue 00paCoTHKH, KO-
TOpLM MOABEpraiach NOBEPXHOCTL MaTamla. g B 1940 roxy,
dmaronapa padore Tamawa /7 / crana fCHA POJNE TOBENXHOCTHHX
CIOEB B NocaesMuCCHH MeTawtos. Janee Hacrepep u Lpyma /I1/
BAGIONANM SMMCCHN C HOBEPXHOCTH HMREJA, OKRMCIEHHOIQ B BOS-
Iyxp, nocje POSCyXIeHNA DEHTTeHODCKMMM JyYomM, TOrVa Rax
mocJxe TepMiIYecKo! OCpAGOTHE HUKRSAA sMmecHa Ee Eal/oAaNach,

DONBI0e KOJMYSCTEO padoT OO HCCACNOBAHHD IK303JEKTDOH=
HOI aMHCCHNM ¢ METLANOE MoQme HX Mexanuyeckroil oCpadoTxm
GUIO CHEJAEC COBOTCHMME MeCXexoBarensvw /25-29 /,

PaGoTy no HSyYeHHD SKSODJICKTDOHHOH SMMCCHE C METAJIOB
nmoxasajy, YTO OHA CEfASaHa C NDUNOBEpXHOCTHHN CAOeM, Kax
HarnpEMep, € oxucHO@ nNEHRO! Wm ancopCHpORAHHHME Iasanil,
BosmoxmHnOCTE B3QIMOSiCTEAA NOBEPXHOCTH VETALIA C KICAODO=-
JioM Oujyia OCHOBHOH NMpHAMHCI SMHCCHH, OCCYEAEHHOI! larCeJjon,
Xayrepuancom n 3erepou /30/, Ouna cjppuyauposana PoyGime-
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w Ceftnron /34 / m omucara Serepom /32/, Ouz mpenmosozmnz,
9TO SRI0ANECRTPONMNEA DMUCCHA BO3Cy=RmaeTea s8a culT sHepIma,
Bunenanmefica NpH xenmocoplpum xucaopora, Onuaxo, TOYRHI Me-
XAHEEM HCOYCKAHRA ODJCKTDPOHOB H POJB, KOTOPYD NIPAET B HTHX
nporieccax OrRmCHu mum ancopOmpomaHnull cjoil, He Ouwn Acen,
T'pyndepr u Pafir /33/ Mpenmonosmwm, YTO 3MEKTPOHM OMUTTADYOT
B OCHOBHOM, W3 P IIGHETPOR, T,@, H3 KUCIOPONENY Baxancuil,
B KOTODHX SaxBauyeH nma saexTpona, Haccemmrefin /34/ m Borym
/35/ Tarme mpEmECURANM SMECCEY OCPASOD: MED ORDANCHEMX el
TPOR B MOBEPXHOCTHOM CJIO€ ORMCH AJOMUHEA,

llocre TmMaTENBHOI'O "CONETOBANNSA DMECCHN MEQHLX ¥ REJEJ=
RHX MASHOK OpH ORMCIoupX yexommax, Ceftmr /36/ mpexmouommn,
YTO SJERTPOHHHC JOBYUKE CLar OCpasoR&HH ANCOPCIDOBAHNEM Kile
cnopoxom, borym, Mapmmmora u Jymropa /357/ Taxkme cumrant,
YTO SMECCHA CRA3ARA C Imecoumarmell OEXpameNHHX IEHTPOB B
ORNCHOM G0, Buspamnoli doroposdymnenrmem, B nmampnefimem sTo
npenmonoxenne moxreepmum Kpawep /38/, Tomrypex /39/, Lo-
ryr /35/ u lenmep /4o/, Drmvm x:e apTOpavm Omia OTMEYUEHA
GHANOTHA MeRNY JOMIHeCHeHIMeil B ok303MMecHell LIA IAOJCKTDHe
ROB, OTy aHajgormn AcHo clopmyampopan Xawne ea MucOpywceroil
roRfepermT,

C npyro? eropomn, Momrep m Beftndeprep /f44/ mpexmoxo-
XHN|, 4YTO Mexammyecras odpaGoTRA MOBEPXHOCTH NDHEBOJMT R
ancoplinil KNCAODOJA WMOTHM METALIOM, Ancoplimsa yvmeHEmaer
HOTOONCRTPAYCCKYD DAGOTY BHXONA, TOT/l2 KAK YPEINYcHHE OKEC-
HOT'O crof BeméT ® npoTHBOmMOJOxXHNM 9dlexTam, Jod) u Palrep
/R2/ ofmapyxunz SR302MHCCHD B CJAYYAe XEMOCOPOIHNE MM ORUC-



-

NOHNA YHCTHX, TUATEALHO OOpPACOTAHHHX NOBEPXHOCTE! pas/YHHX
MOTamI0B, BacTemxarer /43/ uoxasan Takze, YTO HET SMHCCHE
CO CBEXeMSTOTORNCHHO! IMEHKE ANOMEHESA DK 84,1077 TOPD, Ofi=
HaKo0, 9MUCCHSA CTAHOBUTCHA SHATYHTEJBHON K&R TOJBKC JIARICHNE
KHCIOpONE KoCTHTaeT 2,107° mopp, loodHo pesyasraram Jogie
/44/, Jas 0GpasHoOB OCPAaCOTAHHOIO ANDMMENA BACTEHXAIeH Ompe-
Reqin, 4TO 00esPOZeHHHI amuMuiul mparTHYecKy Mpexpamaer
SMMCCHY SJICKTPOHOR MpH NOHMXEHHE JABIGHMS RMCIOpOja, OIHEKO
IpE BOCCTAHOBIBMEYM JABACHNS RACAODPONA SMECCES BO30CHOBJSAR
Jach, HC C MeHblell MHTEHCHEHOCTEW, PESyJBTaTH JITHX ABTODOR
nanoojiee NOCTOB@DHH, T¢K. SKCIEDHMEHT NPOBOMICA B BHCOKOM
BaKyyMe MpH NOMOUM BTOPHYHOrO SJGKTPOHHOTO YMHOMITEMS.

Serep nokasan /45/, UTO AUA BOSHAKHOBEHUS OX309MECCHE
u2 BOaLIpaMOBOfl JOJBIE HEOOXONMMO ORHCIGHNE O0pasna B BOS—
yXG,

orcnepuventy lepuasa u CeilCepra /46/, npopeiénHEe B
YABTPABHCOKOM BARYyME, OCBACHWIN POJL OKHCHO! IJERKH B SKe
300JeRTpoRnoll amMuccmi, 8 ciydae COTOCTMMYMEDOBAHHON SMICe
CHE ¢ NMOBEPXHOCTH OCDASLOE AMOMMENSA, OPATOTOBNEGHHHX APOC-
Jlenmen B EHCOKOM BaRyyMe /IO'Q'rupp/. HaC/nAaJach CPABHATEINE
HO MAJeHBRAA MUTEHCHEHOCTE OSMUCCHE, KOTOPAS CO BpeMeHeM
yeemmiupanecs, llepman n Ceiiepr oCnICHILIN OTO ARIGHHME MHO-
CcTIMHEOM ajcopCuueil rasa, xoropad, o0pasys IuIONbHH cxoil,
yMeRblaeT pacoTy BuXOXA N3 MeTa/Ia, B caydae o0pacdoTry 00—
pasuor NpH IABNEHNM Iasa IU'ENPP- HadmoaeTea saTyxaHme
oMMCCHE, Ecam oOpadoTaHEHe OCpAaSIi BHWIEDEMBAWTCA HA BOSHY-
Xe, JMECCHOHHAA CHOCOCHOCTH CO BpEMOHEM YMeHBUAcTCsj Npu-



CYTCTEHE CEETA (AKTHYECKH He BAHAST Ha& OMUCCHOHHEYD CIIOCOC=
HOCTE oCpasua, JTH aBTODH [pPOBEJM TAKKE IKCHEPHMCHTH, B KO-
TOpHX OCpasumu He MONBEeprajymMch NeilCTBHD CBeTa, lpn mocrenel-
HOM HarpeBaHEH 0Cpasia MOJAYyYaAlNOoCh HECKOJBKO MAKBMMYMOE IMHC
CHE, B cJayYae oCpacoTRH NMOBEpXHOCTH NpHX JIARIEHNH I0'5 TOPPe
[Ipm narneruu 10 TOPp 9MHCCHA He HalN"LanacCh,.

JTH OKCNEpMeHTH FCHO MOKASHEANT, YTO NMPUCYTCTENE OXNO-
HOI'0O CJOA ABMACTCA HEOCXOLAMHM YCAOBHEM N7 BOSHMKHOBERNT
TEpPMOCTHMYANPOBARHOI SMECCHY C NOBEPXHOCTH METALIOB.

OdoCmerne pesyJabTATOB MO 9K302JEKTPOHHOI IMECCHE,
Bo3CyRnERuOll oCay4YermeM, NpENCTARNAST ONPEREJEHHYD TPYAHOCT:
BCIONCTENE CONBIMX pPASIEYN{l B 9KCHEPMMEHTAIRHHX MeTOIMKAX,
NpUMEHEHENY eSSePpalE DaAsJNYHEMM aBRTOpaMH, DmecTe ¢ Tew, 00=
Iyuemne NAST Haubojee JETKO BOCHPOMSBOIMMOE BOSCYRIeHne,
YT0, KOHEYHO, ARIASTCHA BARHHM IOCTOMHCTBOM OTOr0 THIZ BOJ=

CyxneRNd,

Xecomeiiep ¥ liowuiep /4¥/ uccrenoBaNE TEpPNOCTIIYAKPORAH=
Hy®D SMECCED C pasINYHHX MeTANI0B, BOSCOYRNEHHHX DPEHTI'CHOR=-
CHHME JyvYaMd ¥ OKMCHEHHMX Opi pas/MuHEY TeMmmeparypax, la
MOJYYEHHNX KPHELX OMUCCHE MCHMIHMCE HHTGHCUBHOCTH IMKOB,
pacloJoReHH® X6 HX Ha TeMmeparTypHOl WKajJe 0CTABANOCH HOCTO=
AHEEM, JUIA ORMCJIOB METAJIOB XaparNTEpHMM OHIN MARCHMYMH
npz I160° u 200%C, ABTopu OGBACHAOT BTO Kar ACHO® YRASAHME
HA OPONXOZNEHUE DK303JEKTPOHOR B MOBCPXHOCTHOM CJOe, a HE
B cauon meTamne, OHE NPOANONOIMNN, YTO A THEHHM MECTOM OMACH
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CHl ARIACTCA ancoplLmoRHHI cyoil, DO CywecTBY, OIN@HAKROENIE
TS BCeX OKMCHHX OOBEDPXHOCTeil, Boreas mosnHee MOATRODINI
9T pesyJabTaTH, SaMCHUB B yCTaHOBKe Kecuweiiepa m [xuuiepa
rejfirepoBeknil CYETYNR DJNEKRTDOHEMM YMHOEWTENEM, OTueTHM, YTO
MEKE BaCofameh 9T /Mi ABTOpAMM HpU TEMIeparype HeMHOI'0 Blie
me ROMHATHOI M, CIeN0BATeNBHO, HE OTHOCHIMCE K HHSKOTEMIo-
paTypEHM MAKCHMYMAM, HAGTOAeMuEM mocue Hejopuarmu /45/ e

Buprieassep /49/ usyuasn rayouny CJOs, OTBETCTBEHEOIU
88 DHSOJJGKTPOHHYW OMMCCHID ¢ METAIIOB, OCAYYEHHHX l-VIyuanil,
On mamén, wTO B Meiu, IMHRe, EGJe3€ H CIIABe zejesa C HHRe-
JeM HeoGXonuMo yiajoHue /Hanpuvep, Tpanienzer/ NpEMepHO
20 mM OKICHOT'O CJIOf, ITOC MpEeRpaTHTL BMHCCHO, BUSBAHHYD
K=nygamu, Buprdensiep u Vouep /5C/ mpoBepua HEKOTOPHE Dew=
SyJeTaTH, nouyYeinue Xeciueilepom m lurepom npy HarpeBaHuM
PABIMYHEX METAJLIOD, [PERBADHATENBHO OGNYYEHHHX X-Iyuard, Hs-
MEHAR CROPOCTE HAIDEBAHNA, OHU HAIUM, YTO SHAYGHHA 9HEPI'HM
anTEBaImy CHJINM OLAHAROBHME IAd BCEX HCCJASLOBAHILX METANI0B,
Tem camum OHM NMOATEEDMIM, YTO SMECCUA BOSHHKAET B JOBYUKAX,
He 30BHCAUMX OT CaMOro MeTamaa, baugapun /54/ He corzaciics
¢ M@TOROM pacuiTa 9ueprm arTEBalmm = /5¢/ u, ocpacoTa:
IafiHHe, TOJy4YeHHHe bupnjeabHepou H Lijiepom, Hamég, 9T0
OHEDPI'NA AaKTHBALEY COCTARIAGT NPMMEDHO NOJOBAHY pACUMTARHEX
apropamu /50/ Benmuun, Cmsus-—# - aemn /7

OmpenesénnaM ODOrpecCON NPH E3YYCHIN SK30JMCKTPOHEOR @
OMMCCHM ABIJIOCH HCCJAGIOBAHNE DASNMYHHX SHEPIeTHUYEeCKAX YPOBe
Hell, SMETTHpYCIMIX SJCKTPOHH IpH HArpeRaHMu 0GpasuoB, [loay-
YOHHHEG DE3YABTATH NDUBOAK K BHEOLY, UTO ODMHCCHS € HeMeTal-
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JOMMCCKNX REHecTR OOLACHAOTCS NDHCYTCTEHEN IGHTNOE OXNAMNBAw
A LIH RAKEX-InO0 ApYyTEX NehCRTOR BONHHX XpHCTALTOR, BO-
ryn /52/ ommm w2 MEPELY MOADOGHO MCCIENORAN SMMCCH” € KDH=
CTIIOB UEJOYHHX IAJLIONNOE, MOCKOABKY MMEETCA GOSBIOO HOMMe
YecTEO MAEHNX 0 CRofieTRax WX HENTPOR oxpaunBamms, Orasanoc
YTO TEMIepaTYNHHE KPWEBHE, NMONYYe HuE NI SH309JeRTPoH: of
SMICCHN C MTOBEDXHOCTH RAMEHHO! comy, OKPAWeHNoR NMnE 06T
YeHHM DeETTeHCRCKNMH JydaMyH, OOCHADY MBADT HECKOJEKO HDMECCH
OHENMX MHMKOE, Foryn /53/ npmmican mx MOSRJICHNE IeHTpaM OR-
DAITRAHNA pa3/YHHX THNOER, KOTOpHE, KaRk H3BeCTHO, 00pasy-
DTCA B XpECTAMLIAX KavcHnoft comm, B apyroft padore Borvm /35/
NeTaNBHO HCCHICNORa] EpHCTALTH Kamenuoft comm, oxpanennoft
TP HATpeRAHN! B napax MOeTAUMYEeCKOI'0 HaTpma, [lar sMmecHn
¢ warcmymon mpr 560%%, moropufi Gwr mpummean [ - menrpan
/BAXAECHAM OTPHIATENEHHY MOHOE € ONHN SAXBAUCHHLY SIERTDOA
non/, ropasno Gorsue nedonsmoro mma mpx 500K, mmmamte-
zanero | - nenrpan /F ~merrp » romomuamm e mapo? marapr-
mux yanor/. BOTyH momasay, uTO ONTHYCCHOE OfeCIBOuMBAHMEe

K ~II@HTPOR MONBOMET K CHNZEHN® BHCOTH MMHRA, HMOMIETO MAN
cmvyn mpn 560X, On oOmapyxmn, uTo neficTEme cReTA, JUMHN
BOJIH XOTONOT'0 COOTBOTCTEHYWOT F -BOJN0CO MOTJIONEHNST, BHIHDAST
CIUISHY" OSMHCCHD 1TpH ROMHATHO! Tewmepartype. [Ipm morsmesnwn
TOMIIODATYDPH MHR, OTReuapmil Me-IeHTpaM, COXpanaaTeda, a MARe
cuMyM, Dpusannezanmi F -uaa?pam. CIIEHO CHIEA8TCA, BOS=-
'I0XHO, 34 CUET 00pasomRanmA 3 -I1eNTPOB, D Conee mosigHell
padore Mpamep /54/ momesan, wTo 9MuCCHD C £ ~I[2HTDOB MOXK=
HO CHUIBHO NODWCHTE, OGAYYas ofpasenm creTom ¢ -A = 4750 3.



STT MONTDU OXPAIMEBAIAA HCYeRAanT Oni NEHCTBILI CBCTA € Mumpoi
DOZEH, COOTEITCTDRYNUER F' - noa0ce morzomemma /7290 3/,

Goofnaa pesyancaTy, MOAYUGUHHE i I IDFTHME aBTCpamm,
Zorye B padore /55/ cieian SARATNENUE, WI® HANNCHEHC NOKe
CHEVYNL TEpMOSMHMCCEX BCErAa COOTEETCTEYUT OMPENANEHHEN NOHT-
paM OupeINEaNET, KOTCpHEe mo CBOCH NPWPOAC RUCHTHYEN DX Bee
enocodax oxparmeammns, JjHaro 0COCEBHOCTI B CTDYRTYDAX Xpie
cTamia, Texme, Xax NPUPONS OKDYECHMA NMEHTPOB, HAMNGNE 3
pendTRe OyCTOT MM mpumecell, MOTYT OKASHEaTh HOKOTODOE Rmi-
amMe Ha OTHOABHHE HEHTDH OXpanmBaHus, DOTyH nojaraer, yvo
XOTS DMICCHS MPOMCXONMT B ACHOBHOM C LENTDOB, JORAIMX 3 npm
NOBIPXMOCTHOM CJOE XpHoTALIa, HO U0 CTDYRTYPE 5TH HeRTpH
wmenTHYHH BHyTpenmuy, Taxmv ofpasomM, OMHCCHA NPOHCXONHT BOA
eTRue Tepardeccoll mAN JoTonECCOIMAIdH H3BECTHEX LEHTDO: OR-
pamieaEnd, BANpIMEp, F -y =T F”- eHTPOB,

Gesuny 7 Kaomope /56— 58 / uecacnoram: JorTocTimaye
JEDOBAHHYD SHERTPOREYY Mme ¥m /2C3/ € ORDANCHHHX J|EI0uHOw
TANOMMHLX KDHCTAMLIOB, BHSBEHHYD NMOIVIOUEHWEM CReTa NeRTpamu
orpackn, Mecrenosakne NPOBOXMIOCE B BANMMOL i1 GIHIKOL py-
TpaRpacH:x 4acrdr croxrpa, [0 MOXYyYeHHHN! MM Desyasravam
n mo mrreparypium nanmee /59-65/ enextpu creTa, CTMNyINDyel
nmere 229 ¢ orpamenHHy eNOTHOTANONHIT KPHCTALI0B Bt:Tpean.

©TCT D OCHOBNOM A°yX PuaoB: [/ 2 nmme xpumoil, IMIGBHO pa
meil B CTOPOHY KOPOTRHX JUBIN DOJH Jrmn I/ 1 2/ 5 Bame K]
¢ COJCKTIDHEN. MOKCHIYMAMI, COBIATADIGIGT C MaXCIMyvam! n
nOrAoreHNA F' -, @ Targe )1 ~ I JPYTHX NENTPOE OXracwy

Jrm 2/,
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OTOCTITIYANpoTAllian auuesis B padore /60/ mprmucana
nencepencTReanolt omTiveckoll monuaaLMn f HCUTPOE OKpaC-
Wi C ZHACTOM "IOpIYoro” BIONTpPOHA, BOSHMKUCIO NP (OTOROH =
gampE, D BakyyM. lsywenuo 2 padore /66/ COTOCTIMYyIpDOBANIOR
ouzccu® ¢ ommx i 7ex xe oopasuor NaCl u KCL o OKDAWGILC
PAIPNINI T AOSAMH YALTPALNOACTOROI0 WM PEHTISLOBCKOI) Hge
Jygernsa, Cwic ofHapymenc, YWTO Ipa pocTe TOMGNIN OXpANeNLON
CNI0A CHEKTD CTMMyAINL! THUA I MepeXomuT B CNEKTD CTHMymm
THOG 2,

U panbneflmen oTrME :=e anropast /67/ G paccuurTany
SHAYGHNA DHEPTETWIECKOrc Gaphepa Ha TPAHAC KPICTRILI-BOSIYX
X . Jut sproramios Nala KO axo noayeno snaveime
X~ 0,2 9B, Dumi Tarze NOJYHeHH SHANEINS SMISKTPOHIOrO cpoj

erea X , pasmie mit Na @, KW, Kbr v KY

0,43 0,45 040 u I,6 o2 - cooTBeTCTBOMNO, Pacxomnemus » moxys
QeNHMX SIQUCHAAX X % Xy CRAGHBADTCA ABTODAMI C BOBHOZ-
HHM BJNAHEEY Ba X aJICOpOMpPOBAHHLX HA MOBCPXHOCTH KDICT Al
JI2 4acTdl BOSKYXa, !ISMEpeHEe CHEXTPOR CTHMYJUIWME $OTOCTH-

MyJEDOBANHOI SMACCHN CXHEX M T8X Xe KpUCTAIOB Monasalgy, vr
CONKeTHRREOCTE B 9THX CHORTPAX NPOARIACTCHA TONLKO MDY i13Me

HISZ © PA30BHX CPOAAX LI Ha BO3NYXE, OT0 00LJICUAOTCH HEQw
IUIHATOBOL SABNCTIOCTLY PAMNIMUUX MEXIHMIUOB DOTOSTIYIRDO-
PANNGY PumOCHE OT penrimmd X o U pacdorex /59, 68-70/ mpu
MCCHeI0BAHNN JOTOCTHAYIMPOBAHLEOH BMECCHN CO WEJIOYHOIAIOMje
HIX KPUCTALIOB B BMJWMON YaCTA CHSKTpa N0NaeTCA BHEBOX, 9T0
SMIC XA OOpPeNeNASTOs HALITHEN LEHRTPOE OKPACKT, a4 EeuITtMus
TOKA B NeDBOM NPROMIZOHME NMPONOPLHOHAZBEAE MJIOTHOCTE 27HX
LIEHTPOB,
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D padore /f4/ zcoaenora.ach [OTOCTHMVANZCRARNAM DM
cuEd ¢ RRrcTama J'(a ¥ s BOBCy7UH.ONC PCHTIEHOECKNITE XU
M T SJCRTPEUCCKIL PASDiiCH, YOTOCTRMYMMDOBAHNAA SMICCHSA
pz Y =OCAYMCWN KDRCTEANA OCYCJORIGHA OCPASOAMNCE F -
uenTpon, TOrAR Kan ofpaloTKa ero JJGKEPHYCCKINM paspaioM He
UPHECKIT K OipAIMBAIID, XOTA i Budupacts Cojee AHTGHCHBEYW
Joroovmectn /Ha 2-2 MODANKA BMue B BALEMOI odiacTm/, Cume
YUTCALHAA [OTOAKTIBECCTE N Qa Cl’._ HO INMEDUeTd OKpacKM Noce
e oCpaCoTHRE SJORTPHYMECREN Da3panoM, I AINTEJLHAA COXpar!oc
of UpN XpaHOHWM OpermapaTa o TOMHOTe, O0UWICHAUTCS ABTOpaMu
oCpalcpaHnen Upn IasCRON PG3pAL0 COJBLOrC ROJZYGCTEE IMECCH
OHEOAHTHEHMX NODGPXHOCTH:X COCTOMIIE,

Kra6 /72/ mecnenopsa 0TOalJERT ¢ DAa3LPOCACHHLX Kpit=
erannce dmoopuara /Ca by /, scaanncrore umara Ao 00y u ipap-
ue /St 0/ u ero enasn ¢ oxscasexTponsoll suuiccucld, Pesyrs-
pary /72 /N0 ACCHCROBAHNG CTAMYJIIPOBANIONG [OT0OLIEKTa X
TMOCJIESMICCHN MCKYCCTBEHHNX KDUCTALIOB (UInOpuTa CBOJHTCH K
CHEIOUOMY S
I. Yncran neposCOyniHdana MIACTHHRA MOHOKpHCTALIA HE HAET

OCO 7 nocJjieoMECCiM B BRIEMOl oGracTH i CAuBKOM YAbTpa-
dronere /300-050 wmat/, B cexTpe HOTVIOHELMSA TAKOL ILIACe
TUNEE B YrRaouiHo!! 06JaCTH N0KLOCH HOIVICNREHNS CTCYTCTBYOT,
2, Tor mc @fpasel], #pe NOIBEpPIHYTHL UPCABADHTENBHOKY PeHTe
reroBCKOMY ofaydYcrmw xad? 900 © MVHCHMYMOM, DACHONONEHHHM
p odaaern 400 wnk, [locoesmmCceis OYCHR He3HAYNTENLEA,

@, zeTHi npolaeruuHi XpHCTAMI RasT (OTOIOIEKT C MAKCHMYyMOM

p odmactr A = 400 wmam, [0CAEIMUCCEA OUOHD HOBHAUNTOILHA,
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4, OCxyatumull penTreUODCRMMI Jydamy XpodueHul xpmorTamn

ragt ousmr cmnepu® JorToallerT € MarCaMyuoM B OGIACTH A

= 400 vnm# 1 SNAYUTENBHYC HOCICSMACCEN, CHGKTPANBLHOS pacmpe
nazemns woropoll mesoCno pacnpsgenermo «CO,

ABTOp liosiaraeTt, U0 ALIAHAA CTIMyALpCBannoil oxpackol m
apofaersner TC3 U MOCHEdMMCCHA TCOCHO CBABANH ¢ HAmNMHe: B
RpECTALNAX UCITPOB OKpackil, lBHTpamil OKpachd MOTYT GRTE
oCpasopannsn TANA o NGHTPOE JMGO aTcuy Ipmvecei,

Vit MOARJeREA NICCJBILHCCHE NPHCYTCTENE LHEETPOER ORpPACe
R HE SAACTCR NOCTATOYNNM YOJIOENEM, [leolxonmMo, WT0H B
KDMCTAJIG HAXCMILDICH HEROTODuG "mepecajuvHue™ YpPoBEE /mente
pu nanyuenis/. [ocaemure, B 9aCTHOCTH, MOIYT COSAABATHOS

B nponecce Mmexammeckoll 0CpaCdoTRI RpHCTAMIZ, DO BpeMa 0C=
BONCHEA XpHCTALTa CEOTOM HAET SaNCIHENNC O9THX YPoBHell sleR-
TPOHENH B3 [OCHTDCE OKpAcCKu, UeHTph BSIyYcHuA NpOROJRaDnT
HOHYCKRATE: JJIGKTPOHE I NoCJaS NDCKpauments IelCTBHA OBeTa RHa
RpucTAN, (TOReHL CANOIHCHEOCTH LEHTDOB MIUJNYYCHHS SIGKTPO-
HAMy nrmseT Ha x0); TCC B HovanbHLI MOMOHT BPEMeBH,

Ila gcEORe ECCHOmOBLNS JUITHEOBOJHOEROL IpaRmEmu C) gp=
TOp TPOESEUS OUeERy dHepreTiucexol IVICZHE OMETTHDYDURX
SACUTPOHEEX YDOBHE! OTHOCIATENEH(O VDOEIA BRXyyMA, g qumooe
vuTa oHa JgemaT & nprhesiax I,9 - I8 9B,

\ pafiopar Mormsnres n Yeramauyes /73, 74/ Mecnenomasacs
TeNVOOTHM/LIPOBALES £ DIGRTPOIHAT SILICCHA E TePMOCTEMYyJARpOBAH
Bag NpoBOLAMOCT 31 %{L y QYPUTHTNCHTE ,«"Asas_v/, a Taxze
HEROTOPHX MEJOYHOIA/CHIHEX KPHCTALIOE MOCIC BOSCYRIGHHA
SJICKTpOHAMIN, DOHTIeHOBCKINMI Jy4aMu H TJIEDINIM paspanoM, B
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COJBUIHCTRG CIydacs O, HOBpON@IN0 C MEIRaNG TOpMOCTHMYyAHpORan
Hobu SMECCHY HAGHORAJmeh "CulXpeaiHc® mimu TopMOCTENYIEpO-
Ballof HOpOBOAANOCTM LPE NaI'peBe OULERTOE 0T =40 10 200°C,
Onuaro CHNXPORIOH TepMOCTHMYJIHPOBAHHOI NPOBOAHMOCTH HE OCe
HapYRIWIOCH LA NHKa TepuMOCTHMYJMpPOBAHEON 2.MCCHE, JOXAJI-
S0BAHLOI'C OpH 60°c, ABTODH NOJAraoT, 470 HaGloLaBOHCCA 3a=
ROHOMEPHOCTH OCYCHOBIEHH TCPMOCTHMYUHDOBAKRHLM OCBOCOMRIGHIeM
9JIeKTPOHOR HS LEGHTPOR saxparta, HMeWMXCA B olpasiax, CHiI
YKA3LBADT HA HAMMYAC ABYX THOOE LGHTPOE: I/ LIGHTDH, TOpDME-
YeCKad MOHESAIEA KOTODHX COUPOBOKIAETCH Rak TepMOCTHYILIDO=
BAHHOU SMHMCCHEeH, Tax ¥ HOACHASM TepMOCIUMYJHDCRARHON PO
BOLMMOCTH 4/ LEHTPH, OTBETCTBEHHMC 3a T@pMOCTHMYJMIDOBAHAYD
SMHCCHI, HO He BIHAOUMAE Ha 2JIeKTPONPOEBOAHOCTL, UBETDH THO&
I, M0 MHEHMI0 SBTODOE, JOKALI30B4HH B 00BCME M OCyCAOBNEEN
IeQerRTaus PeWCTRHE, TOIAA Karx YpOBHM THNA < ADMAUTCS OOBEIK-
HOCTHEMM COCTORMMMM, A0 ERJIA) B IPOBO/LEMOCTD,.

s pacore £ ¥5 / KOCTHH NONYyEII KPHBUE 30TYXAHAH IRSO0=
saexrpossol ouucems mwigHok Cu O ma memn u ALyO; Ha ame
MHHNE, CTEVYMEPOBZHIOI 00paCoInoli Iasonwi DASpPHIOM E BOKO=
pone, Pesynbprarth, NwWIy4eHHHC B 970l pacoTe, COIAACyoTCsA C
KOHLIeMWed, COIIACcHO KOTOPOH SKSUIEHTPORHAS SLHCCHH COSw-
RaEucil BJCKTPOHAVH, UHKRYMYMMPOBAHEEME HG JOKAJBHEY YPOBHAX
OXHCHHX ILICHOK,

3erep /¥6/ ueCJCH0BAA UCJMEPUCTALIAIECK e OCPALIH
i MOHOKpDHCTAJUIH IepMaHid Hoc/e BOSCyAIeHWUs SJIGKTPOLHOI GO
GapmupoBkoil, lismep:i g UPOBOMILIM NpH IOMOUE BJCKT!0iHOIO
VMHOKNTENA B BAKYYME NIpd OCTATOYHOM JARIeHdH 1070107 s
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PT.CT, llouMRpICT&ILIGYCCKHE OODadiiE TODLAHES JABLIDl NBA TOM =

DeparTypHUX MAKCHMyMO OMECCHH; nHComIl HNE, COOTEETCTEy.mEd

CTALTH WN - I'eDMAHNA NuE&Jk FECKOALEO IMKROE OMMCCIN; 8TH
MARCHAMYME 1L KPHCTANL 0B C TPARIEENOE NOEEDXHOCTED OHIY I'O=
pasno Bulte, wen LA HEOCGpaloTadHEX OCDUSLOE, Jerep npopsxn
TAKES PAA HAMePeHMi QOTOUICKTPOHICL SIICCHN C NORCPXHOCTH
TepVanifA,

5 padore /45 / nmomasano, HTO HOCHE YAAACHIS C NOBEDX=—
HOCTH TI'épuMaHHS OKACHOIO CJOsA SHSOOJGKTPOH &7 JMNCCHA MCYE-
3867, Tak YTo SMMCCHA N 8JI6Ch, RaR 4 B CIy¥ac mMeTaLios,
HEET ¢ OKACHOI'O CHOH, & HE ¢ TMCTOl TOBEDXHUCTH,

WeTOoNoM DSRIOSACKTPOMEOL SMUCCHR MORHO ICCJIE/0BaTH BCO
IpoLeccH, XOTOpuC uupmmﬂﬂ 5 OCHOBHOM CBOACTBEID NCROP=
XHOCTH TBEDAMX ToJ, JT0 B NEPEYD OYCP8AL MPOLECCH XaMOCOpT=-
M ¥ Karamssa, D oGnacTd KaTwirTHYeCKNxX NCoxenopannmit nano
OTMeTHTH pacory Haccemmreiiua u lesonma /¥¥ /3 oTm arTopu
HCCAGLOBAIN CePOUPANHEe RATAUM3ATODE O/IHOT0 XHMHYECHOI'0 COC=
TAEA, HO ODHIOTORNEHHHE pAsSMIMHWLM veTojavi, (1T yCTARORMARE,
YT0 ROTGJMSATOPH C DAMAYHOL 2iTHEHOCTHD EMEDT I DAMMIBHe
TeMIepaTypibe KPUEHG OKB00JEXTPOENCI sMECCuM,

llapajuiespHOE HCC/E4OBaAHAE KaTaJj3a 4 9K309JIEeKTDORIOH]
OMBICCHE JyiA pPasHOr0 pojia RaTanus3aToOpoBR COWIC NPOBEASHO B
Goxbiioid cepunm pador HoGosema i Kpziomofi ¢ coasropamm /78-8y
OHE mORasaJd, YTO NpH HANOCEHH:) [MATHHH HA NOBSPXHOCTE: H
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TOPHX ORMCIOR WACTO vAGNINanTCA WHTAHCHEHAA DMMCCHA nada
CHNLHO NapamMarBMTHHX o6pasnor, la oCHomauw™ 5TOIO, ABTODH
CAAJAN MPAmTOIOREHT? 0 IHAYRTANLHNY DO AnconGENORAH! IO
RUCIOPONA B ARAGHHN AX3ININEXTPOHHOI SMIICCHH,

B padorax /80,84, 82 / weronov sezoomexTpoiHsl svmoe
CHM M3YUANOCH BMAAHWE HA KATAMTIYOCKY?N ARTHEHOCTE w0 g
Be S0, mamux modemor mmaTmmy, Omesanocs, 4To 3Ta NOSATRA
CHARHO AXTHRIYDYET SMUCCMD, ARIAACE NPE STONM KOTAANTHYECK:
neaxewsroit, [Ipogmnenus warammrmeecrux cpofieTe nanectnnoft
NIaTEHN COBMANAST C DO3RUM VBONMMUEHIAEM MOTIQMeHAA CRATA W
TONHHM PaMermer SK3I09MECCHE, JTEMMI! ARTONAME VCTAHONIGHD OR&
CBA2E MORTY BR303JNEnTpoHH0l avmeckeil m marnuTHOH Bbcupnnm-
unpoerso Zn 0 ¢ mocmmeam Pt, Ag Au o AxTUREDY-
pree neficTene HAHECENNOrO METALIZ HA 3KI0BNEHTPONHYD SMICON
o 2n 0 YMOHBMAeTes B DALY ?t) A% > Au 5

Jna odpasmor ze Pt/AL, O3 u Pt/2.0 wusocopor, nmomp
YenH CHMOATHHEe M3MEReINd ReTAMNTHYeCKo! AKTHRHOCTE M SK35-
SJIeRTPOHHON SMHCCHM IPE MESMSHOHNN MOHIOHTDaIMR NMIATHHH Ha
nopenxHoeT® Hocmrens / 83 /, Majgue n03n MWIATYEN CHIBEO CHN
RADT 9RBOSAONTPOHEY™ HMHCCHD C ORNCH ANMMINS U IEYCHMCH
IMPKOHMA, APTOPH YTREDRMADT, UTO NDH CRONMMY NONIGNTDAIMAX

Pt / &= 0,0T-0,04/ ofnagyrres avmirnuue HMENTDH HMHCIMH

raramsa, lssepenze 31302JeRTDONNON 2r0ICCHE BeJOCH TODLO-
nyre egémumion /amiociena anror + omnt/.

5 pacorex /8 4,85/ msywancs TOT xe BOUPOC, HO JETERTO-
poM OMY=EMA BTODHYHHI 2rexTpoHHNi yMHOEMTENIH, OnQsanocs, yTo
ORS0OMHCCHA B BAKYYME COUPOBORNAETCA CIIBHOI necopdruell,
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ABTODH YTBEDRIADT, 4TO IMIICCHA C AIzﬁg c Pt/ﬂl’.,zoa 00y CIO B
JICHA OpUCYTCTLie) HA DOBCPXHOCT: @.C0plimioHHOR madmuk, B
pacore / 86 / usuepaIach UKSOBASKTPONLHUF DVHCCHA M TOpMO~-
necopouma xaa ocpasuos Al,0; m SiQp Ges mx repuozaryyie
nOii 0CpACOTRE, Liumt moamyuemw xea muwa /mpu I40° m 260°C/
TEPMONECCPOIEN B #€ SK30DJCKTPOHHOH SMUCCHH, AETODH M 31003
NOJATalT, YTC HAMMUNE LEYX MAKCHUMYLMOE HE KDHSHX 2KS0BJCK-
TPOKEHOIl SMHCCHN OCYCJIOBIGHO CYUECTBOBHHHGM H& NOBEDXE0CTH
Al,0g HEYX THNOB NEHTPOE &LCODOLMU.

ORa yRaSHBaWT, YTO IOPH HSMEPCHHE DKS08JEKTPOHHON HLLiCe
Cuu RaGIOJAJACCHE PEe3ROC BOSpacralme NQmICHIA I CHCTANG OF
1‘0"":3 jils) IO“3 MM PToCT., BHSBaHHOE TEpuMOLECODOLMSi, (usako,
NPR TawEX YCHODHAX BRIAK B Hsuepfieryw WHTSHCHBHOCTL OT[w-
LATEJSHUX HOHOB, HAXOLAWAXCA B PAsoBOA (@36 GIAroiaps Tepod
Jecopli, ropaspo CoJbile, Ye: BKJIS] 9K300JIEGKTDOHOB, Ty
H 00BACHAEGTCA COBOANEHHE MARCUMYMOE TEpWMOJCCOPOLMM i NilyeHe
CHELOCTM, HsMepaenol BTODUYHLM SACHTPOHHNY! YMHORETeJ e,

5 Hejaumeil padore lmmuesa n Kpuaozoii /83 / sailneso,
uro Bechva uauue zocauiu Ni /0,5 Bec i/ oxasusaor pessos

racauee NELCTBES HE OK30DJMCKTPOHLEYIC SMUCCHO C LOEGDXHOCTE
ORECE M I'HEA, 5 00aacTu# ROHReHTpamué 0,5 - 2 . racanee zofle
CTELE Ni-hcmlma CH/AGETCA, YTU CCU OBOARLAETCH LOARISEESM
RoTANUTHYOCKOK SKTHBHOCTH GOpasuOb, CHEZEHLE TIACALSro Neiie
CTBHA 2BTOPH OUBACHANT OCBEMHEM BIAUMOJCUCTEHEY MOXLY HOHBw-
M} HHXEJNA, KROTODES BOSHMKRALT NP EHEAPSHIA HEKENA B Gainimx
wOHNERTPaLHIX / ~ 2 Jfe



[lpu peficTENm MORMSHDYDUErC NSAYYGHHA Ha TREpHOE TN
B EEM MOIyT 06pas3oBaThCA HaKx JNOPEeRTH CMOUCHHs, TAK I Jte-
DemrH, CBRASANNHEe ¢ POSCymIeHnen M moHmsammeil, /94,92,93/,

MporovncaeHHEME padoTamil NTORA3aHO, YTO CeuUeHMe Ofpa-
S0BaHnA nefiexTOR cMemenus npn BsamonellcTEER b’ ~HaJyyems
¢ TBUDNHMZ TeJiaM# BECHMA HOSHAYHTENBHO: ~ I0™<Og /94,95,%
JHeprusa, pacceNBapmAsacs NpH NemoCpeNCTBeH:OM B3amMoXeldcTum

¥ =tyueil ¢ smpamu BeumecTBa, HEBENNKA IO CPABHOHMD C SHepw
rueil, paccempapueiics npE BRSANMONEHICTRINN C SJCKTPORHOI 0Gt-
nourolt /97 /.Taxce BsamvoneflcTsze TARZe MOERET IPUBOMETE I
00pasoBaHNn XOJeRTOER Cuemenia M0 Mexarmsuy Bapm mwm Seima
/ 96,98-101/, onmamo, ®ax yme yRasupaicch, SHEpreTEYECK:!
BHXOJl TarEx HeDerRTOR OCTAETCH MaNkM,

OGmemspecTHO, YTO BSQUMONElCTEBN® | -H3AyYens I e
mecTRO OCYCHORIGRO JmGo a0hjfexrow Hommrona, Jmco (orosiex-
Tpuveckm: 9fiexron, Jmbo sfherTom obpasopamms nap, [ockoE-
Ky B Bameil padoTe My MOJBL30BANNCEH DEHTI HOBCKUM HSIyYermes
¢ snepruel 50 xemB , TO CYWleCTBEHHYD POXE B HameMm Caydae
arpaer ToToaxexTpiueckull ajierT,

Msmenenus mMONepeYHOro ceveHms nrA d('exra Hommroxa
/ %</ m dorossexTpmdecroro ajjexra /Sp /max jymxums sre)rm

¥ -usmydenmsa, MSBECTHEH NI COJBWOTO YHCIA DJIeMeHToB /A3 0y

B cayuae Y =iyuefl ¢ BucOKol sHEprueil maeeT MeCTO T
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®o a@dexT KommroHa, TOI'ZA KAR NPHYMEOI pacCeAHNs MAIKOIO
Haaydelia sRIAeTes joTosjerTpuieckull adferT, lpm nocrarou-
HO Coaminoil sHeprmm | ~KBAHTOR CeYeHHe MX BaamMoneiicTEHA
¢ SNGKRTPOHAME TBEQIOTO TS HO SABNCHT OT SHOPIETHYECHOI'O
YDOBH, HA ROTODOM OHNW HeXouATes /403/, LooTouy suerTpomH
O0CBOCORIANTCH C PASINYHNX ypoBHER OpOmOpIMOHANBHO HX 3aCe=-
JEHHOCTH,

B padore /403/ norasano, WTO OpH NEPBHYHOM Bsamoneile
CTREE Y -KBAHTOR C dHepruefl I o ¢ ORHCED ANOMEHNS BOSH!=
RapT Y -KBAaHTH C SHeprHelt 550 KoB M O -OMEKTPOHH C SHEp-
ruefl 450 xoB, B mepmoM NpRCIMEEHNMH MOXHO CUNTATH, UTO OTpa=
mERHOE ) -HSJyvenme M § ~BIGRTPOHH YHOCAT BCH OHEPIHD
NGDENYHOrC KBAHTA Y -HMSAYYeHNd, TeKe NOTEHIMANLHAA DHED-
Imua, COOTBETCTEYDHAS YHANGHND ONHOIO SIEKTPOHA N3 aToMa
rommonenTa Al,0p OTHOCHTQIBHO OYEHH MATa, llo Mepe ymeHbmE=
HNS OHCPTHWE OTPAREHHOTO ) <=KBAHTA BEPOATHOCT: HOMITOHODR=
croro pacceamns /Sc /ymeHBmAeTCs M yBeIMUNBAETCA BEPOAT-
HOCTDH (JOTOSJAEGRTPHYECIOT0 NMOIJIOUeHNS /B‘F /e B TOT momen?,
xorza ©p oranosmres Goasme Se oHeprma majavmero ¥ -
H3JAYYeHHS CTATHCTHYOCKN pACHpPelleMITes MEXNY COMBO ¢ -dJeri
TPOBAMI, UMEOWAME SHODPrHO B mpenesax meRwy E,/2 /500 ron/
B E,naomn. I CeMBE HoBaMH, T KOTODHX CYyMRa NOTCHIH=-
arproil sHeprmm cocranuser memee 0,5 © of Eo'

Wrar, raaspasg gaete / > 90 %/ morsmom@mmofl smHeprum
Y ~Hsay¥e:us NMOCHe NEDBUYHOrO BSAMMONGHCTENA C BEWECTBOM
orasupaeTcs nepexanHoi § ~DJIeRTPOHAM,



-

Becenorcruil /A04/ UpeIOKEN pacudT Tax HASHPAEMOTO
"roshTMImeHTa YVHOROHMA", ROTODHI ONpenensgeT yBeImYyeHHe
queaa CROGONHHX 2J6eRTDPOHOE B NMOJYIPOBONHHMKE B pacyéTe Ha
norowmé n il ¥ ~XBaNT I XaparTepusyeT NDeBPANSHNEe JHEpIiH

¥ -msayverms B SHEPTHO HAEKTPOHOE MOJYTPOBONHEKA, OveBMI=
HO, YTO B CAyYae ORMCH IIHKA HANDHMED VI HOJHOCTED MOINIO=
NEHHOTO KBAHTA Y =HSAyYeRLA €00 /1,23 ton/, maremsaxsmil
RO EIMONT YMHORGHNS] MOEET COCTARIATH 4.105 npH IXpRHEE
sanpeméunofl SOHH 3 5B, ORCHEDHMORTANBENE pesyisrats A0k /
NOKASHBANT, YTO KOO(MIMOHT yMHOREHHA B < pasa Coikle Teo=-
peTHYEeCK: pacCuYNTanHOro, O0BAcHeHEe oToro Jarra Caenyer
HCKATE B RAMUYNE COJBEOrC WHCAQ 9JERTPOHOR HA MPIMIECHLX
ypomusax e odpasue Xw O , menowssomanioff B /104/,

Taxmm oCpasom, ssamvoneiicTsme Y -usayvemms ¢ Be=-
WeCTBOM CROJUTCSA K OCHyYeHM BTODNYHHMI JJEKTPOHAME, OCHOD
HAfs YacTh SHEPI'HN KOTOPUX paccemsaeTeCa Opn psammopgeilcTEHH
¢ SAeRTpOHAME TBEpNOrO Texa, [pu sTOM, B OCHOBHOM, 00pasSy=
Drcs HOBWEe BJIERTDOHH H HOHH J0 TeX MOp, MORE HHEPI'HS BTO=
PHYHHX 9JEGKTPCHOE He NOCTHIrHOT Bexmvuny I00 5B, JXERTPOHH
¢ suHeprueff MEHBUE HECKOIBKEX COT 9B yHOcaT Goxee 80 7 oG-
meil sHeprum, paccesunofi npm AefiCTRIM pASHMNHLX BANOB pAlHE-
amun /103/, TR SNEKTDOHM MOTYT COOGUATE CHOD DHEPIHD JHOO
2JIOKTpOHAMN CpeRH, JrG0 pewéTRe, 5 80He NPOBOMIMOCTE 2JI0K-
TPOHH MOTYT NOLYYAT: OPOMSBONBHO MANHE KOJMYECTBa SHOPIHHE, !
TOTZAa Kax BsanMoNefeTENEe C SJEeKTpOHaMEM ypoRHell, maxomdmuxcd
HEXe SONH IPOBOIMMOCTH, Ee BCerja NDWBOMNT K HX HOHMSAINNH,

Eean sneprma, cooCuiEHNAd DJEKTPOHY, AOCTATOYHE LIA Po-
$9 ero mepexojio B S0HY MPOBONUMOCTH, TO OGAYYEGHNe CHOCOCHO



o

BpONMeHHNO M3MEHNTE KOHIGHTDAIMK CBOCONHHX JJGKTDOHOB, YTO
COPOBOENAGTCA POCTOM BJSKTPONpOBOIHOCTH /{43 /, Pesnaxca-
A TBEDNOIO TeJs mocae OGiydelmsd COMPOBORNACTCS BHIENOHEeM
oHepr¥M B Jopue JOTOHOE X (JOHOHOE /96 /, OmeHTpOHN 3aXBa=
THBADTOA TAKRe JedexTaM# peméTKH ¢ 00pAasOBaEWEM, BANpPEMOD,

F, P,V zorm, -mertpos, 9T Rejerrs, ecun paccyar-
PHBATH HBEpNOE TEN0 C TOYKE 3DEHHA B0HHOI Teopum, mpeacTaR=
JaoT codoll mMpEMeCHHE YPOBMN arueNTOPHOTO Tiuna, lis-sa HecO-
BEDUOHCTEA DEANBHHMX KPHCTALIOB B HEX BCOINA HMEETCS HEROw
TOpOS ROMNYECTBO TAREX neferToR /405/, Jiua ImasexTpukoE M
HOJYIPOBOJHUROB, C KOTOPHX 3(DDEKTHBHO IPOTERAET SRS05JIEK=
TPOHHAR DMHCCHA, DABHOBECHAsA 3ACEASHHOCT:L TAREX ypomHefl
HEYTOREO Mana, lox jelicTENen ROHHSEDPYOUEIr0 HIIYYEHHS MO-
EeT NPONCXONUTH YBENNUYerne 3aCeJtHHOCTH NpEMEeCHMX ypoBHefl
9JIGKTPOHAME M CO3JAETCA TEPMOIMHAMNYECKN HODABHOBECHAS 38«
CONEHHOCTE,

llpu o6aydeHum TBEPHOTO TeJa MPONCXOMAT RAK MpOIGCCH

Iepexofa SJGKTPOHOB M3 BANGHTHOH 30NN Ha NDMMECHHS YPOBHH,
TAR I #peNeeed oOpaTHue IpomeccH, [Ipm sToM B moje msayIe-
HMA COSNaETCs HEKOTOpAR CTAIMOHADHAA 32CENEREOCTH MPIIMECHRX
yposreil, rRoTOpas HAMHOI'0 (OJbIEe, YeM TODMONHEAMIYECKN HEpaPR-
BoBecHad, [lo mperpamenn: oCHyueHns OyneT BOCCTAHARIMBATHCA
TEPMONMHAMYYECKN DABHOBECHOS DACHDAIGIBHEe IO ypOBRAM, Ha-
pyueRHoe maxyvemnen /peaakcamua cmerems/, Ipu sron mpema
peJiarcamptit CHCTEMH R TepPMOIHHAMITOCKN DAaBHOBECHOMY COCTOSHMD
B ofmen Cjy4Yae yreausuBaeTCA CHMCATHO C NHPREOY sampeméHroi
S0Hu, [losTOMy MMOHHO TBEpHHEe TeNAa ¢ UMPOKROH 3ampemérnoil 80-



HOf MpeXCTARIADT HETODEC LIf MBYYEHE MHOTHX #PeHeeses
PEJMAIMOHFHX NPOLECCOR, B 'TOM YHCHe X OR30BIGKTDPOHED
SMMCOEN,

3 B0 H puGop QO

Do BBOfeHNE YNOMHEAJIOCH, HYTO LENLO AAHEON pacotu gngq
JAO0CH HoJyueHHe KapTHHH DHEpPI'eTHYOCKOI0 pacCUpejeneHs JypoB-
Heil nefexTOB Ha MOBEPXHOCTH TBEPNOrO TEIa METONOM DESg-
sJiexTpoEroll svuccmE, [locaeiHAS MPOARIAGTCA HDE CTONE nepu-
COKNX TeMHepaTypax H MAJuX 9HepI'HAX BOSOyRIesms, yro remy-
CHADIYD NOBEPXHOCTh MOZHO CUHTATH TEPMOIMHAMIYECKN Danng-
BecHoil x/’ C npyrofl cTopons, duaroxaps BOSCYRNGEHD Dasxo
MEHAOTCH KADTHHA BACENEHROCTH JIOKANBHHX YDOBed B sayps-
méHHO# 80He dJeRTpOHAMM H Aupramu, Tawuu oCpason, ¢ sgumy
SpeHns SaCeJEHHOCTN AGJeKTOB, TBERNOE TEN0 ARNIETCA tyyeoT-
BEHHO HODABHOBECHHM, {MHETHYECKO® HCCI8NO0BAHKE NOBeDIH)GT—
HHX OpOLeCCOoB, HAPALY C TODMOCTHMYARDOBaHHOL 9X308JICFT)OH-
HOIl svmccmell, MOSBONAGT NOJYYNTH MHOOPMAUMD © TaXMX Iz
XaparTePHCTHKAX TBEDAOrO Tesa, Kak HANNYIC 3 HEM KODOrRomI-
BYUEX ¥ JOITORUEYUEX AGeRTOB, O BPOMORAT NI pelarcamm,

a TakEe OC HX SHEPreTWYeCKold IrAyGiEe SLTANNI B SANpIIEg-
HO!! SOHe,

lar uspecTHO, P reTOPOrHHOM KATA/MIC RAXIAA peamms

CONMpPOBOANIAGTCA OpoLeccamu ANCOPCIMY M SaraHuMNISeTes 00300

%7 vononmui CNEKTP KPHCTALIA MOCKE OGIYUernd Xe mwm U‘W‘J

M MORHO CYNTATE HeNCHRAREHHHEM,
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cavr necopCimm, A BUACHERNA MEX8HNSMA DTHX NPONECCOR Hee
odxormmo CONBUCE WHCNO COPCIMOHHEX HMaMeperml B PASIMYHEX
BAPDHAKTOaX, OTH HSMEDCHHA DOSBOJANT CHEJNAT:H HENOTODHE G-
RIOUENNA 0 PONYHEE MOBEPXHOCTH, O cmiax, RelCTEyDmEx ka
9Ty MOBEPXHOCTH M O TAKR HASNPAGMHX ARTHRHHX [EHTpax,

[lo coBpeMeHENM IPENCTERJCHEAM, DPENAlIyD PON: B RATaNH-
THYECKHX IDONecCax HIpanT HPEPONA, ROHIGHTDALMS M SHEDPTeTH-
YecKoe pacnpeicseHue MPHMECHHMX YPORHE!! HA& MOBEPXHOCTH IR
R NPAMOBEDXHOCTHOM CJOe TBEpAOro Tena, PacoTH mocaemmMx Jey
B 0GJ2CTH 9KB03JERTPOH! Off SMICCHN NMORASAIN,YTO SK305JERTNON
OMRTTHDYOT ¢ NedexToR MOBepxHOCTH /406-109/, B mamnoft pa-
60Te MH HAIN ROPDOAMDID MERLY SJICKTPOHHLMI RejexTaMum, BuSy
BAOUMMA OXSOSNEKTPOHNYD SMECCAD, N NOBENXHOCTHING II@HTPaMT
ancopoimn,

ipn odayveHEM THEDEMX TN THNA NT3AERTDPHEOE H NOJYIPO-
BONH ROE OXHOBPEMEHHO NPOMCXOAMT XBA NPOTHBONOJORHHX IPILec
cag reHepaljid PasNYHHX Ne)EKTOB %/ M HX MCUCGSHOBCHHE = OT-
mnr nefexToR, JlefierTu, BHSBAHHHE HBJIYUEHNEeM HA NOBEPXEOCTH
TREPHHX TeN, MOTYT BCTYNATE B XEMIYECKYD DCARIMD C Iason
W EUAROCTED, HAXONMMAMMICH HA €r'o MOBEepXROCTH, [ia 9TOTO
HEOCXOmMM0, YTOOH XMAITYECKH ARTHBHHE Ne(DERTH NOBEPXHOCTI
W ZIOCTaTOYHO CTACHIBHEME, T.€, YTOOH BpeMs HX DEJaRCE=
mm Ouno CoJEme EpecHE, HeOOXOMMMOr0 JLUA NPOTEKAHNS DOER-
iR, [OCRONERY BpeMd DENARCAIME JJIENTPOHUEX JAe(eXTOER 32N
cur oT auepreTwveckux / B CMucae SOHHO! mojgexd/ XapamTepse

: dnecs ® janee moji X 0l MOHEMAOGTOCHA NPUMECHHE YypoBBHS

JUONCRTPUK:, HE ROTODHI maxyyerzen "sadpomen™ sJaexTpoR ms
BOJIGHTHO!! SOHH, o |



CTHR MAQTepmana, OYeBNTHO, UTO MOTALIN M XODOMHE NONYIPOBOJKe
H'KE 86 ABIADTCA ynoOHmwvI' o0LerTaME VIR HCCIQUOBAHMA NOBEPX
HOCTHHX NMPONECCOR B Hose uaxydemus /44197,

Taxmm oCOpasom, BuCOp OG%EKTa ROJIZEH NPOASBOMHTHECA Cpe=
I IVMONeKTPUROE ¥ MOJYNPORONITROE C EI3KO! SMORTPONPOBOIHO=
cTeo, Omuaro sTo TpeGopanme He ARIAGTCS OIMHOTBEHHHM, He-
ofxomumo emé, wToOH mOCHNeNyeMHe MAaTepuANH OCIANANN SHAYN=-
TerLBofl yoeasHofi MOBEPXHOCTER /838 /o IpE GONBumX 3RAUEHH=
ax Sﬂ I oCHAapyReHmsA MOBePXHOCTHHX sRNeHuil HeT HeOGXOIEe
MOCTH B NCTONL30BAHME CONBUIOT'C KOJMYECTBZ MaTepmaya, 4YTO
CYmMeCTBeHNO Oo0JervaeT MpPeIEOPATOIBHYD MOATOTOEBRY 06pasnoE,
HeoOxommmo Tarze, 4YTOOH DHOPreTHUECKHI BLXON AelexToB Ol
He CONIMOM MAJIHM M NOPeNXHOCTHHe ARIEMMA MORXHO OHI0 OCHAapy-
ENTL 0PN YROOHHX M1A RMCCIeNOBaHMA BpeMeHAX OGIyveinf,

B nemyryumefi cTemmHmM BCeM oTHM TpeGOBaHMAM YHNORIETBO-
pfeT Taroe mopucroe TBEMIOE TENO, KaX ¥ ~OKUCH ANDMEHN,

Yro macaeTca pudopa anCOPCIMONEHX NPOLESCCEB, TO MH OCT
FOBIUMCS: Ha npocTeflmD: M NOCTATOYHO H3YVYOHHHX - XeMocopoum
BONOPONIA M o M3OTOMHOM OGMeHe, ancopémmm CO, w X.0,



OTMOUCHHEX BHUIO HENOCTATROR MOTONNR, XADARTEDHLX A0 paRAMX
padoT, D cmasn € oTmM, MM ODEBONM DOXNDOCHOS HSNOZOMNE pad-
BUTOl HOME OSROMEPUMCHTANLHON MOTOINE, LIOH-CXEMA YCTAROD-
KU OpaBesena Ba pac, I,

Ocuopmnm yanaum o7 fi cxerm apnaoreas I/ osenrponmuft
yumomrrens, 2/waronnull nosropurans, S/umponononociu? yeme
mrTens MMTyALOOB, 4/anamisarop mamyancos, S/permorparop,
6/uCcTOYNNR NUPAMEA JUHORNTON,

VHTEnCHBHOCTS BMUCCHN mSMepaeTes myTiu permerpamm
OTHANBHNX WVTIYALCOB, DOSHERADNGEX B yUROENTENC, KOTODHC NOCe
A0 COOTBETCTRYDUONO YCIIGHN MOCTYNAT B OJACKTDORNO=CUEPHOO
yerpoilerno, [lapamrenriio €O CUETOM OTROABLHLX IMUTYALCOR Lje
1MePAETCA CROPOCTH CASNOBANESA METYABCOB, JNERT DRIOIERTPOH=
nofl snmiccny ARISETCA ONOHL CNAatuM H NODTOMY JNOTORTOD SIeH=
TPOHOE NOAEeH CHTL 0CTATOYHO YYBCTBHTOILHEM, €TI0 HAIO pace
NOJNOENTE RAR MOIHO CUENO R OMITTODY, @ BpeMT DRCHIIAMEHE?A
NOARHO CHTL MO POSUORHOCTI CONBLMM, . OTOHTODOM CAVINT B0~
praEul oserrponiu?t yumcxmurens /30V/ /puce 2 / ¢ artusupopoie
nuMm HURejemtndy auuonavu, ipemymecTsa TANOIN JMHOENTOLS S8-
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Puc, I,

LIOR=-CXOVR YOTQNORNN,
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cmpynues corma, S - ofpasel, 4 - amNMENODAT NPORIAIXA,
§ « marpesavams, 6 -



REoUaDTeR B TOM, YTO

I, Om museor nocrarouno Gomewmofl mool’sIpIenT YuHOREHHM,
pucoRy® 5hIeHTUBHOCT: CUETA OHS0OJERTDOHOE, YTO AOCTHIAOT-
cf NoMCHeHNeM nepe) Nepol ANHONOM CnermalnbHoll JoRycHpyD=
medl cotnu 2, cogmamuel JoKycmpyouee u y ROpMINe® OnOse B
OPOCTPAHCTRC MERLY DMETTHDYDINE! O0pasnoM I NepBuM JHBOROM,

2, 'arepman ero IunONOE odzanae? yoPOINZPOCTED R BOB=
LyXy, 9T0 HOOOXO[EMO Npu GYacToll cuene NWTTHPYDUIErc 00page
18, @ TarRme NPN DuzepmuBARER o0pasia p aTwoC(Heope ARTHEHLX
rasoe,

J@ArOZN MMODT “OpMy RODHTA I CMOHTHPOBAHHN P B0 Junolle
Bofl cucreomm, OCwoe WYNGNO IMHONOE DABHO IRARUATH,

Padoucn mOBEPRHOCTH [MHOROE NORDUTA CIOSH DEmecTsa,
InR RoTOpOre moodimmenT sropmenol mumecun 6 , NORASHBAD-
mafl, BO CROAERO PAS WYHONO PTODMYHLX OACGHTPOHOR NDERNURET Yle
eI0 DepeRuvEuX, Gonbme enmemmy, Rood'mimieosT PTODNUHOL SumeCHN
© saBuCuT OT SHEDPIHEMI NCPBUYHLX SJERTDOHOB, T8, OT JCRO-
paomell paspoCTH MOTOMMANOE, OpAROmRenrofl i 1BYM COCORMHIMM
numonam, lasdomeneo smaverme © meoce wecro mpu smeprmm
nepREYHNX OJenTponoR 220 9B i passo ~ 1,0, [lpg nansnefiwern
YVBOANYOHIN DHOPINN NePBIYHMX DISNTPOHOE ROO( mment
MeHs aeTed,

Roofmment yemsenua BOY onpeneaseres Rar OTHOMCHIO
Qoo SJAGRTDOHOB, NPEXONMIMX BA ROANORTPP, R WICHY OMEPIBe

PORARHUX BJNORTPOHOBS

n
M= =
rL-!H
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Jna samero BOY, mmenuero 20 mmonoD, Or0 MOXHO ONORNTH RAR
R =8, -6y- - Bao

dnech HPEIMOAracTes, YTO ROI)MIMIGHT COOP2 ANGKTDOHOD
mpi Mepexone OF AuEONA X JUNOLY DaBeH ojuHAUe, B yoaonug
nua PrOpaunofl 9MmOCHN HA BCEX NUHONAX OMUEAKOBH, PO ROO(=-
femen? K MORHO samucaTs B BINE

K=Q6"
rae O - good mmmenv, ompesenmomil (ORYCHPOEKY MEZLy OTENe
HibG m@EONAME Npn 3uavemmn W = 20 R~106.

Tax gag RoojimmenT Bropuynofl sumccwn § , mpu mpowmx
DABHUX YOJOBMAX, SABUCHT TONEKO OT DASHOCTH NOTEHIMANOD
MeRLy SacRTpomam: BV, wosjimpont younemua K Oymee ompenme-
AATHCA DEANYNHOD HAnpANenms mmramns ymsowwvens /V = 4,5«v/,
KOTOpOe MONAETCA HA JJNENTPOIH NPH MOMOUM JONETANd, HAn axoe
Hle veELY OTACIBHLNMI JUNONAMN BHODAHO ONEHARODEM, HANDANGHHE
Ze MeRTYy omuTTepou i Jonycupynuefl cermoll, a Tarme MERILY NOCw
CaemHEM LAHONOM I ROIGKTOPOM DEryampyeTes Nit nouyvenms
ONTIMANLEOTO pexmMa pacoru BOV, Memny moomenumam minomamz,
Ie SJeRTPORHNT TOX MORET HMETH SHANUTGILHYY BQINVERY, YOTOR
HOREGHH WYHTHpYDONe RomExcncarTopu SumocrTio 0,08 wumi,

Kos()fmuieHT BTODHYHOL MMCCHE © HE ARIAGTEA NOCTOANHLN
BOANYUHON} OT SamuCHT OT BanpaAzenus wewny smHommm Wy g

6 =} (\Vg)

Orgocrressiioe n3meRomme Rod(Tamresra K Opu HSNesom Ro(iE-
menta BropmuEo? owmecmy © ma A ©  cooramnser memmumy
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mraERa BOY, BHSHBADIMC CPABHETONLHO MAMHC OTHIOHCHNS EO0(=
{ummenya BropiNuDil ommcemm 6 of ero BOEIBANLHOTC smavem,
NPEBOAAT R SAMOTIA HOMOHCHEAM KOOD MIICHTE YCHICHUR YuROZNgQ
Tenn K, ocofemno mpn Coaswon wmene xmonoE / v = 20/, 0070w
My Sas Ofdecmevenmsa MOCTOSRCTEA RoOYI(mmenta K Hanpazenne noe
Tanua BOY CTPOro CTACMAMSHpPOBANOCH CHCIMANBHO! Cxemofl / tow
o) mmenr cradmmasamme 0,0 % /,

Caonyer OoTMOTHTD, WTO MOMONT MNOARNGHNS IMAIYALCR B Uem:
RO GHTOPA HC CORUANAST C MOMOHTOM BUXO/A JJIEHTDOHA C SMETTQ
pa, STOT CUEMI BO BPOMGHH OUBACHASTCH Tol, YTO AIGRTPORY,
GpeiAs CRODOCTH ROTODHX B YMHOENTENE ~ 10° cu/oox, savpe~
YNSEOT PA MOXUT OT SMITTEDA A0 ROAIeHTOpa Bpems t ~ 0™
ME COoR, Dammu: 0CCTOATEALOTROM ARBANOTCS T0, YTO SUERTPOLL moE
JQNHOTO DOROJNCHUR, OTBEYANINE OAHOBPOUEHHO BHJOCTY JJIeNTPOHOD
¢ SuuTTePA, BOSHMRADT HE MOCNGNHEN KBHONG HOOAHOBDENCHNHO,
Dpoma mposiéTa HCUNTHBACT SHANUTONBHNC OTHIONCHNA OT CpPOAHAro
sHEvCHNA BOICACTENE pastpoca BAYANLHHX CKODOCTOl oJeRypouOR
BTOpHGNOR SMICCHN MO BEJHYZEC U (O BAUPARNGHND, & TARES BoOR
CTBHC passUuiNg B AAUHAX UX Tpaerrop:mi, D COOTBETCTEMN ¢ 97my
RamIOMy OJERTPOHY OyZCT OTRCYATL HO IMIYABC PORA, [ UTOIb~
RHOCTL ROTOPOrO SABUCHT TOILKO OF BPOUGHN OpORETE BAERTPONOE
MeENY DOCHeNIMM MEHONOM H ROLIGRTOPON, & MMIYALC, DPACTIRyTHI
BO BDEMGHH KO ~ 107 cor, JOrmMa ROTODOrC ONpeReNAeTeR ytno-




Bl mposdea OJOKRTPOHOR B 50V,

Oenosuofll mpmuoHO] EMIYARCHOTO (OHA B YUHORNTONIAX SBilne
@7Ca TePMOJORTPONNAA Jnmecud, DuxonHOR cnrman ¢ BOY, cHue
uaensl ¢ marpysr R, mumulimiofl B aHOmEYD NemB, mcer Ot
DUDRTANBIYD MOIAPHOCTS, TAR Kaw asonHull TOR ompeneisercs pro.
DHURNMI DJORTDOHAMA, DOTCYNADINNG! B2 KOIENTOD C IOCAEaHEro
JUIHONA .

AmmTyna BYOJHOPO CHPHANAE OUDENANMAETCI Tams

U, = c* Jidt

bx

8 ero LINTEALHOCTD - BpoMeHeM N EMROCTRD BXOARO# Hemy
Tﬂx =R’“c’1"“

Ja noxygenna MaRCHMAIHHOR ammamTynu cirpase \U.. zemmuang
mxoxroll SumoeTH noamER Owrh Mmnm@inHof, moc:omsry (g,
sHAUATGALHO! CTEmeHN OnpeneusorTes SMROCTLY BXOAL MJISHTPORNON
exemml, R moTopof moxmanwém B3V, B mavecTRC TARO! cxemy nawm
Cua SCTIONBS0BAN RATONMNA MOBTOPHTOND, WMEDUER MAIYD Bromuyw
m/~o,5my.rmoﬁpam.m:.nwmcx,,
OCHOBHOM ONpEAAReTe AMROCTAM KONTEKRTOP2 E3V ¥ coummmTomse
HEX TDORONOE,

IhaTyABaN C RATONHOTO MOBTODATONA NONABAMNCH BA WIPOKO-
nonochull yewmrens V-2 ¢ mexoTopoll moamferarmell, a save: s
QuANISHPOBAMCE B JECKPIM@EATOPe WMMyAscoR AAO-I, Permerpae
masn GpoussopLIAch nepecwstum mpucopou [CT-I100, Ipr momumemmn
HANPARGHAS MHPAHEA N0 OTHOUGHED X HOMUBGNBHONY HO DIXOE Mo«



TeNA MOryT NOARIATHCA U EMIYABRCH JOnA, CRASAHILE C SETOSNCH=
Tpousoil sumecHell ~ XONOAHNM BUDHBOHICM DJIGHTPONOB U3 NOBCpK=
HOCTE aJ "TPONOB B MECTax OCPasSOBAHlA GOJBUOIC I'DAMICHTA MO
reHmana, . Mamyascu JoHa CPARMDGA IO aMIIITYAe C IMIIyARCaME,
oGycnoBGl i DRSOIEKTPONEOY dumccmell, NOSTOMY JICKDEMAe
HAIAA STUX IMIYABCOR C HOMOUBY OCHYHOI? SMINTYIHOC HCRe-
DIMIEATODA SaTpYIHNTEIbER,

VeTounuroM JORHLX ITYABCOE MOT'YT CTETH pastuc 97 .
CONPOBORNADINE MPOXORTSHNE OHJIERTPON'Or0 Hyura YOWDES yuHO-
ZUTeNb, OCOGOHHO HA MOCHCJUUIX OT0 HOCHANAX, IAe WHCJ0 NIeH-
TDOHOE B OyUKe OYCHD Pauum0, [[OCRONLRY P RAMEDE,BIC HAXOINTe
ca DOV, meerga EMECTCs OCTATOUNHEI ras, OJJONTDORH YURA, DMOw
Do SHEPIMD B HECHONBHRO NECATHOR DJERTPON~BOIBT B OONOS,
MOTYT POSOYLATL H IAEe HOHMBNDOBATE MOJIERYJIH OCTATOYHOIO
rasa, Loan HOWOTODHE HEYNDYIHe COYNCDEHNA DJACKTPOHOE MySRa
¢ MOJIeRyJ2vE OCTATOYROP: I'asa CONPORORNADTCS mommsammeff, o
BOSHIRANDIME TR OTOM MONORNTENBINC NMOHN COYLAYyT yraerarscsa
SAONTPIYECKEN NONOM B Ha/MaBNOHMN SuMTTEpA. [Ip2 ynape Tanle
JOP0 DOJIOENTENLAOTO MOHA O QUHON MOTYT NOSRAATECA OMROBPENERe

HO HECHOTBRO BTO MYHMX JJERTPCHOR, UTO MPUBOIMT X DOARACHND
JORAOTO IMMIyanca, BIAronaps CpRBHETENLHO Manoll NOXBAXHOCTR
MONORUTONBHNX NOHOE TAROTO PONA NOmHul HMITYNRC OYLOT CHBi=
HYT OTHOGUTONLHO HOTHHNONO ha SHAWHTENLHO COXLMON METENDA
speeme / ~ 0,1 wmcen/, Moorouy ocodoe mmmmamie OOPAURNOCEH
HA 0CTATONHOC NARNGHNe HIMepmrPensbHol mameps /oHC Guno ~ 10
w1 pr.0T./s JoOn coorBeTeTEOBAN 4 % OT CpamHero CuiTAa SMECCA,
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JHS6e IOHMSEPYOIES CaCTH JOBOJLEC LHEDORO ODUIMGHACTCA Onpe-

neseEme ascommuol o)IORTREBOCTT CuiTa, ' NONNTAMECS OlpGe
eITH 9TV DANNUENY 17 NUmeonzcancoro SO0V mpE perncrpampm

AMGNTPONOE © dneprmell HECRONLRO SACHTDOH-BONST,

JReNTPOHN, JMATTHPOBLHNHE C UOBERXBOCT:! THREDIONC TR, DO-
ene yemopesma o JORyCHDOBNN cneumansnoll cerxoll, monamao? ne
nopeufl IURON YMBOENTONA B PEruCTPEPYUTCA C BODOATHOCTHD,
ouons Camawoll r enuemue, Tamms oCpasou, JnA BOSHERHOBONRS
QUNIRHOTO IMUYALCA NOCTATOYHO, STOCU WIORTDOH, RODYCROGMuUSR
MOBEPXUOCTE. BASITTEDG, JOCTHD NEPBOrO JUINORS,

Jocronngy oJlORTHBEOCT: PEruCTPAImH OQBICHT OT MHOFRX
JanvopoR m, B MOPEYL OWODEND, OF LANEN OYTR, ODOXOUMIOPO
oaenyTpono:, o Touwnul pacyit morpedopan Gu yWETa yIraoOROIO
NOCHPOLONOMI PerneTNIPYeMEN JJCKRTPOHOR, ROHNICBOTO 20 exva
VORODADMETrO SAORTDINCORONO NORE I T,4. Tar man oPoT pacyde
AOBOJLHO CJAOEGH, MONHEO BOCUONSB0NATHER OUPEACHCINICH AJCONUTe
pofl 9 enTEBHOOTH CulPn oRCnN pmveHTAnbEM myTlu,

C oroll naass NPORSBORNAOCH H3MODOHNC TOpOIERTpOR: Of
9MuCCHn TODRPOBAR OF0 DOSBIDAMOBOIO HATONA, NOMEIPRIONO C N0e
MO CHCIASBHON. yerpoliorsa B BTODIUIN] SICRTPONIW! Yie
HOmUTANH HO 0070 ofpasyd Y =ily0ue [0 sRCnepEmMCHTANRBILN
n@nitEd DACCYNTHBAZOCE TEMIODATYDA OMET @DE NPR TODMOSIORTDOHe
pofl pumecmn, DompPauliepnHas XapaNTEDICTHRA TOPNDOBAHNOIO BOIBe
Jpaun accnencpams ¢ nocTerownod vounoersn /Lil/, oma Gura



ICMONBSOBARR JUIA ROPDEHTHDOBEN DACCURTAn:Of TevmepaTyp:
SuITTCDa,

TePMOSNeRTPOINAN DMACCHA XADANTOPRBYOTCS BENIIAROY
MIOTHOCTR TORe oumecwz § . TeopeTwvecwne DACCMOTDORM
npuRonaT K Jdopuyne

J=A, (L-R) Thexp | €]

rne Ao - yeumepcarsran mOCTOSEHAR COMMEDIOJBIA; ORA O
HANOBA U7 BCEX DVMUTTEDOR}
R = cpemunil Roo(uImIeRT OTPANEHMA OJGKTPOHOB OF Me.
HIINI TOAI0 - BAXYMj
ey = E, = padora ruxona swurrepaj
K = mocrosunas Coaprpanaj
T - remeparyra sumrrepa.
Jlis MOJHOT'O TOWA, DMITTUDYONOIO TEPMORATONON C UORCNRXEC'H)
S » Domywma:

Y=S Ao D T exp |- %f—f“

e §=1" R - cpemmt X093 IMITIGNT NPOZPAYHOCTN MOk
IBATRHOTO fapsena, [ia TOPEPOBAHHOTO BOABDpAMA C XOPOmel
TOUBOCTHY MommO OpunATE D =1 /444/,

PaccuuraBrHl! Taxmy CHOCOGOM TOK TODMOCTMMYANDOBAHED!
MICCHH, C yUETOM NMONpABRN HA TOJECHNE yTOA, XaparTepirt
A HANETO SKCMeNMCHTANBHOIO YCTnofiCTBA, CPABHIBANCH C R
TEHCHBHOCTLD CUETS MMIYABCOE HE YMHORuNTENE, !IpH cpennell g
rescunmoers Y < 10° mm/cex adoomornas o) exMERROCTE Cib.
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Ta omxasanacs paemoft 85 g 5 %,

OrueTmr:, YTO 972 BOANYMHA BO BCEX NMPENIGCTEYDIMX DAGOw
TAX 10 SRI0VJAENTPOHNO! OMMECH: BOOCME He ONDoneNAnacs, 5
CIWTY STOI0 HERO3MOXHO ROMNYECTBEHHOC CONOCTARIGHNE [ WY
HHX JAEHEX 110 OXS0JIGNTPORNOR SsuucCHE MERTY COCOR M C faHiNe
M, DOSyuemmME Jpyramm ueronavy, lIpa OTCYTOTRMN LARHEX nO
adcomornoil ofrORTHBHOCTH CUETA REBO3MOXHO CONOCTARMTE C DR
CHEPUMEHTOM Te TEODATHYECRNe NOCTPOCHNA, xmupﬁa MOT'YT OuTSH
MPOBEDEHH KONUYECTHEOHIIO, |

Ocpasen mpencramuan codoll cnpeccomamiyn ma Y =Aly0,
Tadnerry mmaverpow 26 m B TommuuEoR IS w, YnoabHAA MOREpRe
#oe'H ofpasma ~ 220 Mo/p, Conepmanme B 0Opasme mpEMOCH
Rejiesa, onpeneatHioe HENTPOH!O-GXTHRAIMOHIGN anaansod, He
NPORLISANO ~ 1077 arouon ™7, OGpasern mepes OUNTEM! NPORANIe
pamm ma poayyxe mpm T = 500°, a savem Tpemmpomam mpa 320°
B OCTATOYHON NARNSHAN Tlft:)'6 ! pT.CT, B TOUCHNE WECTH YAC0B,

5 pamtx MCCNENOBANMAX HCHOABAOBAMCE Haneckn Y ~Al,0.
or 0,4 no I r, Onn DSPOMNBAMICE HA AUAMNTIYCORNX BOCAX C TO%
B00TED 10 5,10 %p, PaGounil oOséM pargyyMmofl yOTAHOBHN RSMO-
pANca NPH noMoly RAMICPOBaE!oro 00%tua, TOUHOCTH HSM:peHUA
o0sua cocrenuama I - I,5 ov®,

AncopSmms n TPEHEPOBKE NMPOBOJIMCH BHYTDE HIMEPITENLEOR
HOMepH, X ROTOPO! NMPUCOGMMHANACE CUCIMANLHAM CXCMA OWMCTRE
B HamyCra BONOPOZS ¥ nefirepas ¢ nawsanmenoll meucpamrol /pae,
3 / uam IpYTEX rasos.
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Cxenma OWNCTRE B BAMyCRAa PONOPONA: I - NALIANNODAS M0k~
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Jiefrepnt o Texumgeckul BOZOPON MOMENAMICH B ROACY
/%/. p1 oumeTre BOZopon WM nefivepuil MpONMyORAm! Yepes Nade
namenyn meudpany /I/, CHODOSGTD DOZANX I'Asa DOryAMpOBALACH
npa nosoum newny /2/, sarpesanuefl BALIARORYO MoMOpARY, Towe
ucpaTypa NoYRu Sa4aBanach myTEM HSMoHOHNA MITARUCTO Holpse
zenna,

lpu panycre reilTepua memOpaHa MHOIORDATHO OPOMUBARACH
me LuA YAATOHNA DacTROPEHNIOIO B DALNAEN BOnopdna, lsmepesme
JARNGINA MPONSBONAIOCH MOHOMETPAME JTw2 /S=I0 it Pre0Te/,
OTTPALYEPOBAHIM! [0 DOZOPOAY, ¥ A2 ZT0™ = 10~ pr.ore/s

Temqpan rpasyapoBra Tepuonapioll Jammu JT-Z mo Bojopony B
mmanasonax O « 0,IT & 0,0€ = 0,6 i PP.CT, IOKASAHA HE DPAC,
heob, Doc moMOpOImIT OMNC MM X B OTHX ONNTAX NMPOUSDOLLMCEH
OpE ARIeHIn: 107 1 PTeCT.

Jocse TOro xex OCpaBen HpoRAMMBAZR HA Bosmyxe /T=500°,
3 yace/ 1 noMeuaNd B YMEOZMTONL NIl TEPMOBAKRYYMEO! TPOHMDOBKE
o Conec He ROHTERTHDOBAA C aTMocjepol u Be moxseprajcs jofie
cTRIO CBETA,

sosCyrnenung o0pasua B Bamell yOTAHOBHC MPORSBOIWIOCH
DHOGID MOTOUHMROM /MATRINMG DOHTIGHOBCHIM Jyusimy/ Yepes TOH -
Zyo arummmesyo maactuaxy 4 /puc, 2 / tommmioR 0,4 way manpae
ZeHMe Ha peRTreHoBCroldl Tpycme 50 KoE, CANA TOKE 0T 4 ma S0
20 mea. o lipoBesEmnan upt J = 20 maJOSIMNMETPUS NOXASAZA, YUTO
MONHOCTE NOSH HA MeCTe oCpasua cocramiasa 34 p/ima, [pa npy-
I'UX SHAUCHUAX AHOMHOIC TOKE DOETTOHOBOROI TPYORA MOUHOCTD
[O3H ONPENGJANACEH KAX NPOMSREJIOHEe YRABQHHOIO DUl SHAYCHEA
mmg/ym,.mﬂw TOR B AHION OMLT,
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JucnepmeNTalbHO UsMepAIRY BeJOITMEHANG! UDI RCCNCHOBa-

I SRSOMICKTPOHEON SMICCIN ARUIOTCA UNTEHCHERHOCTH SMHCCIHM
Y u revmeparypa osrrTepa T, (UmCka B MSMEDOIEN METCHCHD-
HOCTH BUUMOJIANACH NOCGHe KAl COQD: CTOPCOTHNIHLEX ONTOD}
OHO IPIBOJITCA BUOCTO CO S YeILAME HHTGHCHEHOCTE P COOTBET=
CTHYINRX DASIOAX DaCOTHe

(jpn FCONQIOBAHN SHSODIEKTPOIHO BANICCIN B BHCOKOM Boiw
HyyMe USWepeHHe TeMIepaTypH MPIMOBSIXHOCTHOTO CJl0A olpaznp
npR naHHO!! MeTOmMRe RCUSUARHO BR/IYAST B Cela CRCTOMATINCCRYE
OLmORY, BLSBAN y© TOM, ¥T0 pacowuil cmall TepuMomapu HAXOATOR
HO BHYTDS YMBORETENA HA JMETTUpYLNe! IOBEPXHOCTH, & HA BHOe
nell NOBOPXHDCT! QEMMEIENEBON (JOILIH, Dpexncrampmugell codoll mone
Jomxry odpasua /cu, piCe 3/, I umemax ymemsumemid ocll omucm
My CTPOMSUINCS JOBCCTH TOMMAY odpasun o (0. BIW 10 MUIDDMATLHO
I'0 SHOYGHHA NI JAHHX yoaomull, D BAIGIX OluTaX OHM COCTARILAM
0,4 w1 BaIAR,

JUr oupenenems BuUEeyRasSAmiol CuCTeMAaTHYOCHOl oumtK:
Culli NpOBGIEHH COCIWANLHLEe ONuUTH, B KOTOpLX paloumi cmall o=
HOZ TepuoOnapuy MNOMENAICA BA NOBSIXHOCTE OMHTTEDA, a Apyroi
oCTaBaNcA B OCLNHOM MecTe, [lORa3amHuA OCeIX Tepuonap Upa CPab
JaprioR 04 BOIUIX DHCUGPHMEHTOR CHOPOCTU HATDEB2 DErilCTUpOw
BAJCH noTermoMeTpoy Jl-00, Pammuc B NORGSaHNs TEpEOnAp
B 48Bal0 CECTeMATHYeCKYY oumlRy, O HHTepBAIC Ta.qIepaTyp of

<0 mo 3000 B ROTOPON M MSMEDANI SROOMICKTDOREYY DMECCID,
onuKa HO MPOBHIANE <=, HOHTPONBILRE pacwéTam Ba 9BM
5aH0, STO NpU BUYHCICHIN SHODIMN AGXTHBAIN I OPANOKCIOROHITIe
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ANBHOTO MHOENTOAS TAROS ONEORE UPARTHYOCHE HO RMAANG HY
spaverma B @ K, Onparo, caeyer OPueTATH, Y70 B NOROCHMX
ORCHOpUMGHTAX BCEI7A HEOUXOMMMO ONPeNeAaITh OUMONY, NOTYC=
Raguyv OPU ONPEACJCHEE TEMIEPATYDH SMUPTHDYDNOD NOBEDXRO-
CTH, Ucro, X COBAJOHEND, HO 16JANOCE B ONYCARROBAHILX 4O ouy
Oop SRCUOPEMEHTAIRHNX HOCHe OBAHIAX,

Ormecanpan BUUO MOTOJNRZ BSM DOHHMA OHSOSIEHTPORHON
SuUNECHN MO CPABHGHED ¢ PAHOC HIPOCTHLMD MOTONAME ISeY
caeynipe mpemynecTsas
I. llepoapsyerca cuemuaispHuil YMBOERTCAR ¢ nUCOROE B)'eRTHD

HoeTLd CuiTa, coxpamayil craduanHEll pemms pacoTh Do
QIe JUETEABHOTO BOSNONCTRAA PANIIYEMX PASOE HO Or0 e
BOZH,

<o Dee usuopenna OSRSOOIERTPOHHO] OMECCHE NMPOBONATCS B Buw
comon Bamyyme, Cuarofaps WeMy JOCTHTEeTCs yMOHRReNe
codoTBenioro (Joma BOY mo 4%,

S Ompanesserca adcomtsas ojexTHBHOCTS Culra, 9YT0 NS
DOJIACT RONMYECTROHHO CONOCTABATEH DASIUYHNG NANHRNE N0
OHSONICHTPOLEO! SMICCHR MORLY COCOfl B C JARIAM, DOXy-
YOUNEME PYTTMI MOTONAMII,

4. locne mowemennsa OOpasia B HSMODUTONBHYD YCTAHORRY, B
TOvCIe BCEIC SHCNODMVCHTA OB GOILNG He ROHTAKTHDYOT
¢ amwoclepoll m ne nogsepractca BoaneflcTEun Cbeva,

5. Onpenengseresa CuOTEMATHYCCRAA OUMORA B MSUODCHNN TELNIGw
paTyps SMuTTepa U IpH HOOCXOMMMOCTH BEOITCA COOMECT-
umnmmmnmﬂluo.



SHEPI:: QUTHEAIMY B OpPONCCCAX SHBODMERTPOHNAOH MWIOCHI HOw

XONHUYM TPONNONCREHNeN ARAAOTCA TO, YTO JA% OCBOCOMEHHEX

¢ JORANBHLX YPOBEO! DNEHTPOHOE BePOATHOCT: BTODUNHO [ONACT
H2 9PH ypOoBHN NpeHOOpPERIIMO MANL, T.8, PACCMATPUBAETCA HOe
oCparmmil MOBOMONERYIADHNA Mpouece, ONECHBaeuull ypaBmemien

_aX _ -

(4)
re N « Yncuo SACRTPOHOB HA JORANBHLX YPOBEAX, OHODIHA
QRTEBAINI DRSOJIGHTPONNON SMECCHU C ROTODHX pasna B, Opuee-
T, YTO BO BCOX MPOANECTEYDMMX pRCOTAX OBEDINS AXTHBALMN
des mamoil JuC0 QAPryvMeNTAII OTOENCCTARMIACE C SHODIETIYEC=
rofl raySunoll ypomii,
T - adcomornaa Temeparypa. O0NGHO B padoTax N0 SRBODIGHw
Tpounoi! ouMmCCHN He OrOBAPHBADT, YTO DeYs MIET O peusTouRel
TONIISDATYPE, XOTA CAVO NORATHE TOMIODATYDH NDIMOBEMO B
NAHNOM CAYNAC TONBNO B OTOM IIAHG, SACGACHROCTS DAGRTPOHNE
ypoenefl BOSCYRNEHNOTO KDHCTALIA, HaAK y=e OTMENANOCH, HE
Donsipmuopa, ¥ NORATHE TEMIODATYPH K HEM HE [ODIR/GREMO,
R - rocrerra DOanipeina
K, = HEZ3BECTHAA ROHOTANTE
t - spous,

Bemu 0COSHANETL CRODOCTD: MOBHIGHHA TEMI DETYDPH Yepes
M o cunras, 9TO
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TO DoIyYaeTcal
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J= e Mexp[-J e ¥ ae Qe (3)

e Y - A0AS DJICGKTPOHOB, BAXONMMXCH B BOHG OPOBONEIO=
CTH X CITOCOCHEX MORMHYTSH HPHOTALI,
N = TUCIO JOKQABHUX YDOBHGHl, SORATUX OJORTDORAMEN K
MOMORTY Bperemm t = O,
Q - xoncwenTa,
llpu mopsmem: TEMICPATYDH B OUpENCAUHION NETEDBALE,
sasmomnon or ey € , Y cHovAama oRCHOBONIMANLEO
pacréy, JOCTHraOT MBRGMMyMA H, HARONON, JMUSHLIACTOS 1O
HYAS, ROTAA BCO JORANBHHG YPOBHN ORASKBAOYCH ONYCTOmSHILM
um, VARCHMYMY OLUNCCI! COOTDOTCTEYOT TE.MEDATYE T,
Haceermwreftn /34/ npeniommn uovon ONpeencHNs SHEDIHE
Tugeckoll MIyCHHE JONAABHLX ypoBmedl, CHOCOCHLX SMMTTHPORATE
DAEHTPORH, 10 AHAINSY TOMIGPATYDHMX RDHBLX ONSOBIERTPOHNONL
swumocny, s yomomna uarcmgna ypaswesus /3/ nza e M =
= T rpan/eer, smouenme Q@ cormaceo Pemjanny n Vumumey
10% cox™T, om moaywan coormouemse
E= 95 kT Ch)
.0, Toul paTypmull mmrepsan B 50° It coormercrRyer Smeprmm
0,1 o8, Cormacuo /34/ momomesme MawCuMyMa CI2CO SEBACHT

X/ltaw yme omieuanocs, oRODrUS GNTMBAINN B PAYGINA YDOBAN
BCOMH aPTOpa Ml OTORNECTRIAMITCM,
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rormm onpenencsme < m Xarceas, Xayrepvenc @ Serep /30,

Boryn u Joasem /442/ naa SHepruw aRTHBAEM nogyumm
— &= T/500=23«T )

HexnocraTR: pacuira mo /30, 34,442/ sanmmantes p onee
QyDHeNs BO-NCPELX, JHEPIOTHYECKNE JORAILENE YDORI Ofipow
nenseren ounofl TOURON - MONORORNGM MARCHMYME, E IA%e Hgw
dommnmmx?mmwm
Ky B BLNZCHCHEN DREpPreTHYeCHROf IAYCHEN IOEYmKRE} 20=BT0p
mas Q npomssowsso GepdTes SEARGHNG O TEOPUH Jummecnen
Wiy P~rpeThit, ® ypasnennax /4/ u /5/ mpmo mpomopumona
pan sapmemvocTs I or T Amasercs rpycin! DpHCAMEOmNeN, mpue
9li MOTPEmNOCTS, BHOCIMAA OTMM NpNGAUNGHNEN, D Onemmpace
Cly

flecroTpa Ba yRASAHNHE NEJOCTATRE, JAENENI MOTOMOM O
peleeHms SREPYAN Q TUSAIMZ MONBIOBAMIC: MONTI 206 ROCEe
nOBaTOMM B OGNACTE SRI0NERTPORION umocim /34,45, 10¢/,

liewmas ¢ I96I rona, MOMANACA DAX PAcOT 10 Smyezenemm
oHEPrIN QRTERAITY GONCe COBODUIOHFIRE! MEPONAMEL, Lo poay
oTHX pacorax B RAYECTBE NCXOTHOO TAKZE NPRIINAGICY ypape
nesne /1/, lpn parpesassy ¢ NOCTOANEOD GROPOCTED

3{- = )-l = C—Dh‘it

lls ypapmemma /I/ mozmo noaywaTh
}md}{ Ks ]‘ & (
P 2=



NPE NAYATLHLX YCAOBMAX

N -"-‘T,L ww €= 0
Jna tamepaTypnoll rpuBofl oR3I09AGRTPONNON JMMCCHE NONYYE=-
erca @ranyoima 3aBiuCinoCTh!

AP e[ B 1 SF )] O

o _ N'¢cr
Tu=%? o NLT)“—)T#_‘Z

eCTh OTHECERNAN X NAvANLROl ROHNOHTDAIMR ODJAGRTDOHOE Ba IO
HANLHHX YPOBHAX R MOMEHTY Bpovemm € = T/)*

T -Th
S (T = —‘;:" T, @ (8)

Xocmeaftep » iantep /i4}/ npensommam Apyrofl MOTOR Ope-
RejeHNs SHEPIEN & THBAIPM, HCHOIBAYyDIM! PasaHtEe P TeMIc-
paTypax mmn/;/upn pasHux CROPOCTAX marpesa, Kaw
MORHO NOKRSATH, B TOYRE MBXCIMyMA © = [ M 414 NBYX CRO=
pocrell M -4:241 us /&/ nomywaerens

2 Ti
E“*rr*r*’“(,a.w) )
HemgocTaTroM 9TOr0 METON2 SANAETCA TO, YTO OCWYEO DPAANOCTE
MOELYy TEMmepaTypaMu MaRCIMyMOB NpDI! PASINYHHX CRODOCTAX
uana /mopanKe HeCRONBENX IPanycon/ I onpeneaseTes HOTONHO,
970 BROCTT CONBIYD NOrPEMEOCTS B ONPOLGICHNC DHED! MM Qite
PUBALNNL,

B TpeTnem M TONE ONDGLGJOHAA SHEPIW  ONTHBAIWI, [PEXHe

aomenuom © padorex /i43/ u /iil/ upumneraeTCs NONYMUPHES
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mape Teuuepatypuoll rpusoll, A 9HEDIMM aNTHBAIDM ITH QPPO-
pH TOAYNAIN BUPAECHEO _,
T
E =_6]S.T_§. (40)

rie ¢ - Doxymmuna mma eeumeparypuol RDIROl, OHA mices
pasuepHocTs TEMICpATYPE X OUpeNeNAeTCA IpajirNecmm, Heg
BHOCHT CO/BUyY NOIDEWHOCTH: B OUPOJGISHRE SHOpIM ARTZBAIY
JanHEM weTonoM, OCuM HOROCTATHOM BCOX HAJOBCHINX Bule pge
TONOR ABAAETCS TO, YTO NPH ONPAAGAGHEN OHODITE AXMMBarm
BCTIOABIYDTCA OTACABHNG TOUKE HA TOMIGPATYDEO! RpuROH gy
sosgexrTponEoll sMmeCcHM, D OQHNX CAYSAAX = TOWUma Pacnonozenma
warcmyna, a B Apyrix, Kpoue TOre, u oro NOMINpEEa, Temms
o0pascw, HCNOXBIYETCH NEUL YACTh NOAYNOHHOR © KON pmioume
BH)OPUALYIT o

Ganapun / 51/ upennomin OpRIEHANLEN? CNOCOS
OHODI'E SXTHBAIME U YACTOTHOrO (axTopa /mpenvRCHcHeRIMA:.
Hore wmomurend B ypamsemmu /I/ /. 70T ueTOX “romic ep.
JENacTCA 0T BCEX BHNCPACCUOTPOHHEX MOTONOE Tei, ¥Id [y
ONpeNesCHIN JAHHEX NApeMeTPOB LCNOIBSYDTCA HE OTiermmue
TOYKE TeMmepaTrypBofl KpHROll DKI08IGHTPOHEON OMNCCIN, a poo
ORCICDIMGHTANLENG TOUKRH, CyTh MOTOLA SAR/UNAGTCH B CAG Y-
buew: uS ypaznesus /7/ lanapun DoJyWL! GELYOUSS Bupasemge
A TBodEOre Jorapmima 0T ROHNCHTpAIpM Xan JyRmum op I/1s

o (o X(T) == 2o 4 o Koo - 90 Te vt ta0)

rie

2 LT3 s

(€LY
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lipaxemgeckn Un (-Uu N)annaeres dymamed Torsro I/T, v.x,
croTHull JanTop Ky m CropocTs marpesa M He 3anucar or I/T,
Imbpepemmpys rupazemme /II/ no I/T, nomywmm

sl T T- g3
d[ e;:\-i/LT{HuX)] =Tq [1 + %r:_ (ﬁl."' .—T.—.t)] =

(413,

= ~To [4% 3]

M§n oToM Baynapus nenacT NONYUEHNe, YTO B HCCJGLYENOM mp.

Teppane TEMNepaTyp, KOTOPOMY COOTRETCTIYeT LiIeT OJerTpong

C JOEyUeR ¢ OXEEAROBO! dHepreTHYeCrROl IMNIyCHHOU sarerammg

TOUTOpaATYDy MOZNO CUNTATE NOCTOANNOI M paBHOi E". lanee cp

uTCA SKCUepIMEHTANBEAR Kpupas sammemMocTE {n. (-fw ){)=5(__§

OTCuZA YacTOTHUIl [EKTOp OmMpeReNAeTCA RAK OTPESON u: OpmmEa.

re /eue ypo /I1/ /, U0 yray me HAKIOHE NPMEX, NOIVGeHHuX

SHCUePIMeHTAIbHO, MOXHO ONPONENITE DHEPIUD aKNTHBANDI /o,

yDe /1/ /s

HemocTaTRamm meTONa DawlopuHa ARIADTCNAS

I/ OCwuRO MANO WyRCTEMTENBHAA NBONHAA JOrapRiMirdecKas sapy.
CHMOCTDB, KOTOPAT R TOMY Ze He BCera BHIIGNHIOTSH B npe.
JeJyax OXHOI'C ManCHMyMa,

2/ Nenmonsgopamme, B XOHOWHOM CuEre, Bupazemus /I3/, rme
ONATHL-TAKRH BXOXNT PONNYMHA E, YTO BHOCHT JOUOINETGIbRYyY
OIMORY, OCOGEER0 B CBASH C HEOCOCHOBAHMEM NOMylemmen o
TOCTOANCTRE TEMIEDATYPH B NPEJAGJIAX ONHOIO MINA N parep.
eree T = '-f.

lipermosaraeTes, YTo OK30SMCKTNORNAA SMICCHS fRlaetqg
WMOHOMOJIGKYJLAPHLN MPOLIGCCOM M ONMICKBASTCH ypaBHe:Me: mum /r
Kar yze 0TMOUANOCH, BOSCYRICHEE TBEDIOrO Teia /mampmicp, ose
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xyqermen/ NPEBONNT X HEPABHOBECHOMY 3QCENCGHED JORANEHHX
YpOEHe{l SNeRTpOHAME U JuUDNRAMI, SR30JMERTPOHEAS SMECCHA @CT
OIMH XS KAHANOR €0 peJeRcarmn /ONGHKE REOHTOBOr0 BHXONA
eé npuserena mmxe/, Ha TemmepaTypHOii XPHRO OKS0OIERTDOHEHQ
OMICCHI Ramnovy NHKY COOTEGTCTEYCT BLUICT JJICKTDOHOE H3 JO-
ByUOR, HAXONAMIXCA HA ONHOM U TOM Xe DHOPI'GTHYECHOM YpORHe
Tounee, 2T0 yskasa nosoca GIMSKO PACMOJNOXRCHHEX ypoRuell, Pas
pemITE HX COBpeMEHHLME METOJAaME He yRAETCA, YTO I CAYZHT o
HOBAHReM JIA MpHCHIHXEHHOTO NpEXCTABIGHHI 0C ONHOM ypORHe,
COOTEETCTEYDIEM RARNOMY OTNOABHOMY [MHRY, CRCIEpPHMEHTAIBHO
gsvepsaeMas EHTEHCHBHOCTh SKSODMCKTDOHHOH SMHCCHEN OHNpexesmse
Ca Kar MPOESBERCHIC CROPOCTH ONYCTOUSHES JOBYIRK HA REAHTO:
BHil BUXOQX mpouecca ¥ o KOTOpHI! B RAXNOM YSKOM HETepBARE
TeMIIOPATYP, COOTBOTCTBYDNGM OTHOABHLM MMKEM, WOZHO CUHTATS

nmocTosHEEM, YpaBunerme /I/ npummaer Buns
- B/wT

Y Sh=y = Koy Ne (41)
N —umeno wacmm na yposse

¥ =roanTomuii BLXOX

) <unrencuenocT: SMEGCHH

N~ 9HCJO SNCKTNOHON, BHJIETOBNNX H3 KpHCTALIA K MOMEHTY
BpevBaHE t

Ko-rmﬁc'rma
L 9rEpIUA QnTHBOIR
s :,rpaﬂnarrnﬂ /14/ caexyers

=KoNemAT=d, Y ke

9_[2
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HOCROJBXY
N =N, - %=_‘&N\6+-L )

T0 . E
g‘“Kg(KNa'h)E- /T (13)

meed BERAY, 470 YNo&= N, ~IOIHOS WICKO SMUTTHDODAHHUX dJek=
TPOHOB, IOJydaeMs

E“-Tx‘y_w_:'—\"t ="'§:,-F * &/\. K# (48)

K

OueBmuHO, UTO LIA KARAOr0 HETEPBAJA BPEMEHN HEOCXOIH
MO NOJB30BATHCA CPEJUNNM BHAYGHNEM MHTEHCHBHOCTE ¥ , Kow
TOpOE OmMpeneNneTes, Kaw

t,
T o ol (19
Y =3¢ ;! Y (4) at )
llpn mOCTATOYHO mm‘anaqum at wozno momarars, umo
Y = Je, * U Qo)
2

[Ipm GONBOM UMCHE OHCUGDHMEHTANBHMX TOUGR B NPONGIAX OHOTO
MARCHMYM® TAKOIC DONE NpudimzeHme na&T OPAKTHYEC ¢ YR0C-
cTBa Hpy pacyéTe I He BHOCHT B HEI'0 SaMBTHHX NOTpemocrefl,
B HeConbiloii semertke /155/, moceamErmoll ompemememmn
DHOPIMA AKTHBELEN DKI02JNSKTDOHHO! SMHCCII, NpenJarassca mpy
roil cnocod pacwéra, K comajmemmo, 3TOT CHOCO0 MOIpeduo e
0COCHORHBAGTEA, 2 HE3ABuCAWAA OT TeMIePATYDH YACT: XOHOTANe
TH CKODOCTY SMECCHE HA3pasa "reoMeTpHYecKEM (arToprou”, me
ey oTY8TIMBOre (M3HYECKOIr0 mmc.uax/. Cparnemza cepoerg

!;Cr.u. N0 DTOMY TMOBOJNY HauM SaMovaHma Ha CTD, 88



cnocofa pacuéra ¢ JAPYIEME CHOCoCaMi aBTOpH He MPHEOXAT, a
MeTomExa OCpaCoTRE DeSyABTATOB HE yKaSaHa,

Huze nogpoGHC OMHCHBAETCA B OCOCHOBWBAOTCA DaSBUTUL
HAME MOTOX pacyéra, KOTOpil, EMea MHOI'O o0mero ¢ mpuéou,
memonssoBanmuM B /54 /, oGnanaer Tamme DANOM XapARTeDHUX
ocoGennocTell,

JIETENCHBHOCT: SK302JMCKTPOREON SMICCMM s ABIAGTOR
OKCNEPIMEHTANBHO H3Mepaenoll PeJuyYNHO#, TAR Ze, RaR olmee
/M o/ 1 Terymee /v / UMEIO SMUTTHDOBAHHEX SJEKTDPONOB
/pme, 7/. B Tamou ciyuae, pemas ypammemme /4 8/ nia scex
SRCIePIMENTaNbHEX mm‘/ Ha 2B\ mo mporpawmme, peaaugynuel
METOX BaMMOHBUEX KBAAPATOB, MOZHO ONDENEJNT: 3HAYEHUNC HOp.
IHN AXTHBOININ SMECCHN E NPENSRCIOHERIMANBLHOIO MHOZRTEJNA
ypasnerns /44 /, lipn sToM ROHCTAHTH K, m E noxSupavres rar
YTOC NN SANAHNHX DRCHCPEMEHTANBHUX SHAUGHHAX J, N 1
ONTHMANBHO YROBIGTEODHTS ypasmemm /18 /. Lia 2Toro sxeme-
PIMENTANBHHC TOWKE xF% » Y= _Ji__ anmporcmmmpywres

—_—
npavolt

y (x) =A+ B (24)
OTREOHEHNE OT JMHERHOCTH IR RAsncll SHCHEDPNMEHTANLHO! 0%
¥ Oyner

8y, =4 )~ g (22)

rie Y (Xi) <-smavemus, ompementnmme u3 ypaprenas /24/,

a s =3RCHOEDUMCHTANBHEC BHAYCHNSA,

%7 06wuno = npejienax OLHOrC muRa mdeeTes oT I0 2o 25 sxcmew
DIMEHTANEHHEX TOYER, I






CymapHoe KBAAPATHYHOE OTKIOHEHHE MORHO BHDASHTH CJQJyDINM
odpasous
™ m 2
o =2, (n‘a;)a =), (A+Bx; "3;) (23)

=4 174

e wi <Ureio sHChepImMenTAaNHHHX TO4YeH,

=Wt i 2= 2 P;' E-... %- A L=
o Ei ("-‘HJ m A+ %:.x %.3 3 {:.a
'ib;xtai ‘*9.}\&’% X3 (24)

Hax oo CIOBHS BRCTDEMyMA QyHRIN S OT OEpeMesEEHX A
n B

2
‘:‘L%= @d—:*'fJJ-:ﬁ,mA-iLa;*lBLx; 0 (@5

de _ 2 _ .
-a-—é';"- ﬂ,E}L Xt 22;)(;_3;_ +2AZI XL 0 (2‘?)

loxHO TORA8aTh, uTO /25/ M /2 6/ ABNAOTCA YCAOEMMMN MMHM-
myma, OHu TpHBORAT K CHCTEMSe JNEYX ypaBHeHuil ¢ HEN3EBeCTHH-
ME A 2 Bg
mA +Z xiB=2% 4
27)
7. xc A +I.;X§E>=Z-Ka}j.:

Tagms oCpasoMm, Mporpamve BHYHCSEHMA BRIUYA6T B Celss
I/ mpexpapuTeibHyn OCpaCOTKY NEPEMYHHX SKCIIEDEMEHTALDHAX
nannux mo Jopmyae /I/, 2/ruumenenne ROSFHIINICHTOR CHOPO=
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v ypasmesull nia Baxowiesas A ¥ B, 3/peucHue CiCTeMH ypaRe
semuit ormocaTessuo A 2 B, / A= Koy B= "‘E‘ /e
CyuecTBen! !0 OTMOTHTB, YTO 7 BCEX TOMIEDATYDHHX MARCH-
My /OB SK309JCKTPOHNO! sumccHR sapnCiniocTs /IG/ xopouo
OMMCHEACT ORCHEPHVEHTANBING JaHNHe, OTO CIpABALIIBO HaK
D cOy4ae dx300aonTpoMrofl sumecan ¢ WUCTON NOBEepXHOCTH
¥ = AL;0g Tan u npu ageopligan Ha Hel DAMIIYHUX I'AS0B,

0 Eoropol peun molintr B cuexyouell riase, TumMine mMpuvepH
Tarcil 00padoTHA HDHBOLIPCS HA puc,8, To, uUTO ypanRHenne
/16/ xopomo H'UIOAHASTCH BO BOEX MSYYCHHMX LAWI CIYYARX,
OYeBIIHO, ANIMETCA CAIbHMM apryMOHTOM B NOILSY DOJIOECHIRE
B OCHORy paceirta jgonymennl 0 ToM, UTO SK300JAENTPOHAAA
OMECCHA NPOTERAOT [0 MOHOMONGRYMADHOMY SAROHY I NTO B
Opoyedax O/4HOI'C ONKO KBAHTOBUH X0 ABAACTCH NOCTOAHLOMN
BOMIYANHGH o

Omcannull Bulle MeTO) pacwdta, Kar 1 weTo/( Danapuna,
OTMACTCA 0T PCOX DAHCE MSBOCTHMX MOTOI0D TOM, 4HTO npH
ONpEeAGIOHNE DEEDITIE SXTHBOLME H NPeRKCHOHGHIMANBHONO NMHOw
IMTEAA UCHONBIYOTCA B2Ce ONCUEDM OHTAIBHME TOURN HA Tel
neparypnoil xpupoil or309AEKTPONNON SMIICCHM, WTO YBOEMNE-
BaeT TOUYHOCTL pacuéra,

AR TOr0, STOOH BUMBATE CPABHNTGUBHYY UCHHOOTE HOw
merc merona pacudra u pacwdra D0 bBanapnuy, Mu HCOUTANM
X P MoneannioM DrenepmenTe Ba OB, IIpn sTou 'y mosara-
o, YTO cAywaliHuc OuMORN OKCHOPEMEHTA SOXIEIL BHOCHTE How
SHAMUTOIBIYY HOrpPSUHOCT: B PESYARTATH paruéTa, TOIa Rar



&
1 i
'”‘ Erm 0
72+

e ramax 1o (opuayae /1/,
SRCNGNITIGHTABIL
06padoTra
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cncToNaTIVeCHan ommORa NOTRHA SAMETHO CRASHBATECH A Do
SYALTATEX,

YorersrET pacuiT NPORONENICR CNEAYOIEN: OCpaBou, Lun
paa? norororufi®micantmft® mx "ssmecmm™, nna ROTOPOrO
ofomer weromarMy (e ONPONeNeRy snaueHna F M Ro. darern
Cwra TRereru crererammockne /20f - yremrgerme snogenms

Y 2 ramneil Toure/ n eavwaftmie /10%-sutt reyccorcmail
o/ ommdwn, Pesvreratu pacudror "nerextmmx® mapuanton
TaKEe NMMEPONENH B TAdmme 2,

Ouermrro, uTo nnERerdppNe B OTON TAGMNIC DANFHO CR=
NETOALCTRYOT B NONBAY MPeRtomennofl masm MOTONURH, WTO,
war nAv wAmeTes, CRASAR0 ¢ NONOALScRAMMeM PR nacYdve mo
Farapmny Toum pATYDH MaxcaMyMa I npeRodpemoHmen pamoM
gneror » vnacnemm /17/.

TefleTRnTonniN0, YDARHGHNC Lanannmna QIato QYRCTINTONIE=
HO R OCROBIOMY MONASATEMD - HNTOHCHBHOCTH OMICOHR U, HAw
ofopoT, anomaThHO ®nearmnyeT® ma chayuwafinue ommdnm,

T sagmogende OTV THEM, YTO ODOARNOEONNHD nAMT MeToN
pocudTs HUHOTHEM UPIMOMMM HE TONBRO X ORSOOIBRTPOHIOR
oMmIeCTM, HO ¥ R ADYTTM HEENSOTEPMIIYACREM GRTIBCIMOMINY NPOe
meccan, TEOMMEPATYD. NMNOTEROHNS ROTODPUX 3analTen nnemmm
ACTOUMINOM,
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Tnana IIT

SRB0CATKTPOITIAT DTICCHUT € MOBEPXTIOCTH OMICH
Aranyri TOCHE OLJYAE!T"T

Marpeerno, UTO AvTHENOCTL TREDALY TCJA B HOBCPXHOCTHHX
TM3NYCCRYX ¥ [MSHRO-XIMWUECKMX Mprlicccax, mpoTeRamiix »
Ioxe Bov4eind, OFVCAORNeN2 MY HenaBRIonec L' COCTO:(EMeN,
MooroMy HEOSYOrEMO W3yUYUTH, 7O RARI: mapamMeTpa’” CHCTeMH
mieeT MOCTO Taroe COCTOAHVME, RAROFH 3aROHU PENaKCAIN NS
9TOr0 COCTORIMA H RA* YHOSaHHHE OFCTOATArLCTER FIAXT HA
RECRIaeMY? KRHOTH:Y MpOIeCCOoB, NPOXOIAMX Fa MTOBSPXHOCTH,

3 HacTtosmel TVIARC MH pAcCMOTNEN TMnonescH, MNOTeXAR!Me
A TORENXHOCTH TREDIOTO TEn2 C NMNOKCA 3amneuEr 0. 30HOI
/ B =7,5 098/ & none nenTreRcBOROTO A2NyYrcHRES,

Mox reder-mer nanydeHnd MeHAATCHd 3acCeNiNHOCTE 30HN
APOROMEMOCTI I TINIMACHNX NORTNOR VIENTHOHAMT 1 JuUNTAmM,
Penaxecoirta 2 Tamoll cucTeME COCTOMT B TOM, YTO HEDABHODOC=
naq 20CENEHNOCTE YDNOBNGH MONeromMT B paBROPecHYD /mia o
mux yexemuil/, B TEBUDRON ToJe TEnexor NMepaBNOnecHOCTX MO
22CANENNOCTH VDOBHE! E DABHORACHO® COCTOSHME TPOMCXOINT 10
pasmmumm waragaM, 13 HEr B 9Tol IMIaRe paccraTpHBaeTes
penarcarms myTiM SKaosjenTtponroll smucew:, Heexeryerca za-
BUCEMOCTE W' TEHCHEHOCTI ORIO0INGHT OHHOIl 9MMCCIDT OT OCHOE-
HuX TmapaveTPOoR HOINISHDYDIEro WNsSAyYeHnd — J03H I MOUMORTH
nosH oCayderud, OTMeTmM, YTO, eCMOTDA HO MEOKCCTEO OKCIe-

PHMEETOR M0 DKS03JNENTNORNO]L 9MCCHM, BO30YZNEHHOI ofaydYe—
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mmerM, TANMG SABMCIMOCTE NO UM RAYGerH HW B OTHOR s po.
GoT, Ile Owro ompereneno 1 adCOMOTHOS UHENO OJIOKTIOHOB, pp.
TYCRAGMHX B TMONECCEe OMI0DMeRTIONEOT smuecnn, Hauensmn
mo ompenenentn acCONOTHOR D7TeXTHRHOCTT CUETA MOSEOmLLy
HAY @8R COMOCTARMTL ROMNTECTRA DMATTHNOBAVHEX INTheqp
Ny PARTMYHNX VOJORNAX,

B otroill Tiiape nmaErea Tagkke BINAHIEG H3MEHOHNA BUNNYRA-
SaHHNX NADA'eTPOR MATYUEHNA HA MOBAPXHOCTIHO DHAITeTIMac..
wre COCTOAHMA TEENIOTO TeJa,



I g S

BosCy=néunan warxmm /5 « 50 RoB/ DOHTTOHOBCIME: Jyuamm
mwmmwmnm
HuX JOTApIMUINecKuX ROODIMHATAX HpUBONEHE Ha DuC, 9, Hame
nasd OpaMas Ho DT0" DUCYHREC COOTROTOTEYOT DALINHLY HIFTer-
paxbHIn 108aM odaywenma /200, 400, 600 u I000 p = coore
peTcTReEnO/,

OdpauaeT Ha cela BHEMAHNE TUT (axT, YTO HAYAILHAsA
BHTEHCIBHOCTD SMIICCUM HE BARNCHT OT NOSH OCNYYCHUR, Jg-
Tyxanue saIccun npu pose odamysemma 100 p umrea ~ [60
MUHYT, @ HpE nose 200 p « I8 MUHYT, SHAYCHUA HHTCHCUBHO
CTH ORBS0SIEKTPOHHON OLWOCHE - J BO BEOX SRCUEDIMONTAILe
HUX KDUBMX NDUBCIONN 5@ PUYOTOM HyneBOro sfferra (oma
BTOPHYHOTO OJNEKTPOHHOTO YMHORITONM,

Ha pue, 10 momasano, RAX MONAETCS RNHCTURG® 38TYXamua
DMECCHI OF MOMHOCTH NOSH olnyvemmsa, Jnech Ramjas Npmms
COOTBOTCTHYET DASNIYHN MOUROCTSM NPSH /34, 17 ¥ 8,5 p/Amm
- CoOTBeTCTREHNO/, Npu mocTOAHnON nose oduywemma I000 p,
Havanspan MHTOHCHBEOCTD DMEOCHN M B DTOM CAyuae ocrasres
HOCTOAHNOM, & CHODOCTD SaTYXAHNA DMMCCHD CAALEO 3aBuCEY
OT MOUBOCTH ROSH ONIYUOHH,

To 00CcTOATEILCTBO, WTO SHCHEPUMEHTONLHWE JANile,
Opencrannensue Ba prc, 9 B I0 B neoilHux JorapuiamrvockRy
ROOPAREATAX, XOPONO YRIAMHBADTCA HA NPAMEE . CEUNCT CIBOT
ByeT O BUNONEOHHE IIUEPOOMITYECKOr0 SaKOHA
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Pme, 9,

lumeTura saryxaund oxsosjentponnod oumeemn ¢ Y ~AIo0.,
odnyutuno? pesTrenoBcrmmr ayuarmt mpu 300°K: /a/ D = 200p,
/6/D =400p, /o/ D =600p, /r/ D = 1000 p,
‘oumoeTs nosu ofnywerma Py = 34 pAmm,



oumn iCex

Mi IO.

fIEeTHRa SaTyxauns SK30oMeRTpOmNOfl oumecum ¢ -AI203.
odayudunoll pemrrenopcrmm sysamm mpu 300°%: /a/ P = &,
/6/ Py = I7 p/umm, /e/ Py = 34 p/am,

‘prerpannian nosa odayvwerma D = I000 p.



const
J= R (2.8)
TAe N A Opavax, UPUPENSHHMX Ha pECe 9 COOTBETCTBOH:O
pasao 0,53,0,63 0,73 0,59 a man npamx, DpEBenSEALE HA P
pec, I0 n passo coorsererRemEno 0,9; 0,85 0,%.

Boym pocne SaTyXaHmas asymocHn TBEpROE TANO HArDETh
C DOCTOMARKEOL CROPOCTED, TO HA TeMmOPATYpHOll RPEBOL K80
MIERTPOHION SMECCHR NOAYHADTCA I0BOLBHO OTYSTMIRHE MRV,
ha pac, II nomasasa IMIGHNO TARAST SABHECIMOCTE ONSOH/IGHTDOH=
HOll ommCCHir OP TOMNEPATYpDH, OpH CRODOCTH Harpepa 13,5
rpan/umi, Hepnul NUR SMMICCHN BAXOIMTCS B HATCPBANE TEMIIO-
pazyp 20° « I00° C u npm nose oomywenma 1000 p mMM0QT Mame
caiyu npn 85 ¢ 3°, Chenyname 73a mARA N0 AMLINTYRE MORbe
me, Yo NepEMi 1 HAXONATCS B TEMIEDATYDHHX BHTEDBANAX
16°% = 215° 1 220° « 275° C - coormerersenio, lopropmult
RArpes KpECTALIA 068 MONOMHHTAIBHOTO OMIYUeHNT He COIpo-
somzaeTes oumccmeil, Onmaro TOT %6 OCpasen, REICyRNSHHLD
POETT'OHOBORMM HSNYYCHNE! BTODUYEO, OCHADYRUBAGT OMIZC U
¢ POM e TeunepaTyPHIM XONOM, YTC II NMPH M12PBOHANANBEON
odayvesum /muNEm TEPMOISIOCUR JESAT NNE TEX Z6 TeLTepaTye
pax/s

lecnenoBanach TaKze TOPMOCTEMYARDOBAHEAT - 70TMGR
TPOHHAS SMECCHA DN DasumyHHX MONBOCTAX oSt -Cuyi@pmg,
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Pace 11,
TevmepaTypuan RpEBAA SXSOOAGRTPOLROR oMuccum ¢ ﬁ-uzoa
npE pasmux xosax odaywemmai /a/ D = 1000 p, /6/ D =
600 p, /8/ D =400p, /v/ D =200 ps
HommooTs mOSH odmywemua Vo = 54 plmm,
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Pue, I2,
TeIepaTypEAA KPHBAS ORSOSNGRTPOHHON HMACCH ¢ ¥ =Al,0,
Opd pasmux vommocTsx noss odmywemmas /a/ P, = €,5 phum,
/¢/ P, = 17 phmm, /8/ Py = 34 pham,
Umrerpansian nose ocrysemaa D = 1000 p.
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