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BRlW?fr!R 
He~OTpR HB OcnbWOe KO~eCYBO pa60T. nOC~CKHHX B03AC P.C~ 

BJlePfIIiX lIa1l;)"Iel!ldl Ra pa3.1l!'1HHe IIBTeJll!Mll. BKTYaJlhHOCn .TOR npo6JIe .... 
OCT8eTOK BHCOKO~, B ~aCTHOCTK r H3-B8 HCDonb3 0 BSHKR 3THX pe3y~DTaToB 

Ups! UpoeRTlIP0BaHllX TeJlMOlI.IlepHW< pealCTOpoB. YCI<OpKT6J1en H l1Jlyr lIX 1jm3H
'1ecllXl YCT8H0BO!i. ,JIelUJJJOnam.... Jt8JIHeTCJI H31'1e"l'Ie H3..eHemt~ eBepxnpo-
1IQ,IIIIIIIIX CBOJle'l'lItI. . B nOCAeJIlllle I'OJJH TIWD!J\.IIIIC. paOo'I'H, B " OTOpwt 1IC

c.u9J(OB8.I:OClo IUll,fUb18 aa 3,.. CBoRCTDa IDm-'W.HT8.I.JK2~OHOD r e.lD'Ul. 8 J3 He

J(OTO~ grtB.FtX OT'KJ[l'8 Hn:oOmr GJ- erc C TJiIH nOCJleJlYlllloro H COMBOS 

TaHou'S-S • H3 HRX Cn4BB HT-50 MMeeT HaH60~ee 3HSQeHRe BepXHero 
KpH~ecKoro ~rHoro nOAR, q ro 3aTpy~eT npOBe~e!me H3MepeUXn BO 

lIceM JDllIIlll30He IIBI'!Ii!TlIWC nonel/B
/ , B 10 npeWI I<a" C11.;1 "" 116.,8 TLo,2. 

38RKMBOT npoN~TO'q}{oe nMozeMe. O~KO o6JlY'1eJOlle 06pa:aUOE Pi3 

N6o.!1 7i. o,'l..1t Nbo,! Ti.q2. B pa60Tax/ 5-11 npoBOJUl.l!OCh B . " "'OCljlepe B03
~ ~-~CTKU8MX C H8qaALHoR 3Heprzeft 29 MaB , Bc~eBCtBHe qero 
nOCAeP<\llll81U!OHHHl! BYCO.OBaJ<YYl'lQlA OTU!' TIP" TeunepsTyJlOx IOOO-I200oC 
DpllBO.JUf.I ue TOJlLRO K nOJQlJleIDO;) 1'830810: nop. HO it }( awnMeHHJ) 60JlLWo
ro KO~ecTBB qaCT~ HOBYX qas, qTO 38TPY~R~O 8H8AH3 pe3ynhT8TOB. 

Uexh~ H8CTo~el pe~oTY ~OCb H3~eHHe BnHRHHH He cBoAcTsa 

TOlllDa 1tlo.1IhI' as Nbor 8TiOJ 1llL:l.'I3HTaLtWa HOHOB reJIIDI B YCJlOBJUIX BaRyy}'!w, 
~ nocne~ero OTKKr8 npR BUCORHX TeMDCpaTYPQX . B OT~~e OT pa~of5-1~ 
rAe O~8nHCh TOnbRO peRpHCTB~30B8HHHe 06p83UH. B ~8HHOU pa60Te 
HaH60nhwee RQAHqeC TBO 06pa3UOE 6~JlO 06~eHO B XOJlOnHOAe~pMHpOBaH
HOM COCTOKHHH C ue~~ nO~Tb Doc~e o~a 60nee OnHOpO~O pacnpe
Ae~eHHYD E o6pa3ue cHcTeMY DOp. 

Olil'A3llli ~ t.fr.TQJ!!!KA 3KCllEPWIIElITA 

OOpa.31lb! D IUUlC ~ell'rO\l. eK TOJlIlXHHOll 10 MKN. C;YJIH H3rOTOBJleI-ni CJte,llYD
mzM 06pa30M. BwnnaaneRHUA B ~OBQg ne4M cTe pzeHb ~ 9 MM 6~Jl npORaTBH 
~O TO~ 5 MM K aBraM or~~eH "PH I2OQoc (Bce o~" . ](pOMe oroso
peHHHX lIDe, lleJ!8J1J!eb B Oa3NBCJUUlOlI BaKYY"'e He xylCe IO-?Top ) , noc"e 

npoK8'KB BXonO~ AO 100 MXN ~brH nOBTopBO OTKHr8ABCb B ABnee opo
k8nma.o:ch ]l,O t'0JD.It)lHU 10 KKlI . 06pa31.l.Y , npKl'OTOBJleHHYe liS 3TO.Jt tPoJl.hrH., 
KMe.Q Jlcxo.!I:KIiA MOwep 76. ({BeTh nOH'l nO)UleprJlBCb O]{OH'IOTe,JlbHOMY pe]{pKC
TBJlJIII3amrOIlHolC)' O'l'llllI')' npH 12800C B Te~eHll e 3 '1SCOB (oopSSlUi Ji ??) . 

PaBHONepHoe 88c~eHXO ~nbr pa3Mepow 15x25 ~ r eAMe", npOBO)!IAoCb 
nYTeM C"SJlJlPOllllHlUl DY'I"B UJ4;a-'lBCTl!Il H. yC~OpH.eJ[" no yx<l3!l1!1tofl ll1lQ
1II,8,Q. DOJijlO6oo YCT8HOBl!& AJIIt 06JJY'jeHllJ! nOllooWiX ~nbr OlIlleaHa B pa60

/2/'1'8 . 
KOHUeHTpauHR 8He~HHoro re~ B tPoJlbre » 76 COCT~8 0,05; 

, . ~ 
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0,15; 0,50; 1,00 aT.%, a n t\>OJ!M'e !& 77 - 0,&0 aT.~. 113 RaaJlOI ""'....... 

l'II 6u..o ""pe38H0 no 4 06paSlUl C y:lKoA llellKoA lIJUI H3MOpellllll Kpa"".ec

«oR nJlO'l'HOC1'lI 'fORa de ' BBPlEero KPBYlNeoJCoro I&8.rHIITHoro DOM He! 
H KpaT""ecRoR TCMllepaTYPU TC' 4aCTh OOpa3ll0B OOJlB(!PI'8JI8CI, BYCOkO.c.... 

nepaTypHo.t)' nOCJJepaJtlllUlKomrC»(y o'hlU'y C ue.,n,m C03.ltOIUlJI CIIC'I'QWIl ra:J 

BY>: nop. 

a AaKHoA pa60Te np.RRTW cne~. 0603HSqeRaA 06pa3ll0e: nepaoe 

'IlICJIO - HOMeP MCIOKHOR ~; lI'ropoe - KOlllteRrplUlllS< BIH'J!P8KHOl'O re
JllUl e aT.%; .pene - TeMJIepa.ypa 01'lDll'8 a"c; qeTBe(l'l'oe - BpeMII 811Ile_ npa 'aJ\lIltHOR T.wnepaTYpe Bqacax. IiYKBB ·C· uepeJl .pe'hlIII 

lIHCJIO,. 06cnR8\fOeT ·CBOJIX'(HCT!:dt· OOJMOlCJIIDlllii ~, a - .." - one.qz-

MhHIIl\ ottlll' B APYl'C1 no"" e 881<YYMe - 1(),,5 TOp. KOTOjOll! CO.,IIIl 

nar.CR ~SHOlUttni MBCJDlHIAl 88COCOM C aaoTHoP. JIO.BJIlHO!. 

B HaCTOlllII.A ps60Te DJllIII(lllJ<TCJI p.oy;c,TS.... K:wepeH1lJl i(Hl B 
Mal'HJI1'HIIX OOJUCC, nepnelUlHl<YJI!IpHla nOBejlXHoc1'll OOpaarIQ _ TOllY. Cua 

IlHIlHIIHJ'a BIi'IlICJI.'WlCb DO l<ptI'I'lt'IeCKOWY TOKY, ODpeAeJfenHOWY .IlI60 no 
DOlIMOIII!II nocToJIIIHoA JlO'" KOPl<1lRbKOI'O COOPO'l'1l.8JIOH1lJl r R /R n. 
(o6!rn<o r' 	= O,0I1, ...do DO CI<B'Il<Y B HOlIIMbHoe COCTOSllIlle (np. STO" 
r- < 0 , 011. 

3KCIlEP'AIIEllTA.IIH!1lE PE3Y.llliUTII H IIX O!p!!1!!q1l\E 

IIIIKPOCTP'JKTYPA. I1ccJle,lloB8JlllO CTPYlM'JIIl npoBO_ "orOAO" TPBBC
f<IICCHOJlIIoA 	 "",.,polmoR IIlIl<POCKOIlHR ('l':lMl ua .....poc.OIlBI ]1)I..J()() II 
EIoI-~1 npa 	YCKOPfiDllell K80jlJlll'HI!1I 100 RS. 

ilm<poc.pYICTYPS OOPS."CD a llOXOJ\llOll J!oifioJl"QlP01lalU1ON M POKpaCTBJI
JlIl.oaaHUOW COeTOJlllll!lX DOKB38.IB Hs /lIIe. In II 2a. ~8HH. 1101I8I1II re 

JIKI! He lIp1DlOJIIIT K IlIIJ!JIMItlI 113..eHeliKllJl CTPYK~ Ae<jJoJl>!llPOllallHOl'O cnJIB

118 . B peRjlIICT8JlJllla0BBll11011 o6pa'118 KQ6JmmaeTcll OOIlBJlODe ""JlJ<U I\I:C~O
KaukOHHHX De~~ c DUCO~O~ KOHUeHT~e• • 

B pe3y~~'8Te BHeoKoTewnepaTypnoro OTWHr4 od~eHHYX 06pa3IlOB B 

HlI1 nOliBJlJlDTCII r <!A.oOll' nopu . IlJ. pa''''pu , dnop , UOTHOCTh Tlnop II OT'
DellL O,IlH0POJ\llOC!'ll lIX poeDPO,IleJIeHIIJI 3lU1llCJIT OT ItolllteHTpaIIlIll BU!U;pelOlo

1'0 r ....... ~. , peDllll O'l'Ul'4 " BCXOJ\llOrO (nepeA O<!.I7'teDe ..l OOCTOSIlIlI.• • 
IIa pile . 1 • 2 IIjJllBe.nOIlJi x8pal<Teplllle IIltI<po4ioTorpa<\ID HeJ<OTOpta 06poe

IlOB , a B Ta6.l . I - opeJlHllO pa...ejll>J nop d.,op. xx DAOTKOOTh so Beex 
.CCJl6,Il0aaHlMC 06Jl831l8X (dn.,;Ln.d, I rt .op) . 

o...e1'lOl, qTO nJlll OTD!I'e odps'110B »76 C KOll11eKTJl8l1IIeft I'C.IWI 

~e ::>- 0 , 15% UPJl ,,,,,"opaTypa noo"c opot1ece pol<paeT8J/D3runt11 .OjlllO-

SlI!CJI: KQdJlllJ\8oTCII cexpounD. MeJIJ<OJl'Ie.lOTOA oOCJIO.lte<jJoJMllltlloRHolI c'PYR
~. 

OJ\llOPOJUIOCU palDlepoB nop c),>!ocTBellBo 38Jl11Clar O. OOJlepll4Jlll8 re

2 

Ta60HQa t . 	Cpe4HU' pe3W8jl1>J II ""0THOCT. nop 

B lIeMOJlQ!J8HHHX 06paauax 


Rowep or.o~~rt"~po cOOTBeTeTD~eMCH~' 8T.% 
lie.! • po"""" IIOCIICp&)U<llUlj oro OTUJ'll 
OOpa'U8 ("c/q) / dnop ~ A, fl n"f' 6 10'S<-"1-3/ 

CI200/1CnOO/5 CJI50/1 CI260/I 

76 0 , 05 ~/2,O ISS/I. I 210/t.0 260/0,3 

76 0.15 lIO/2.0 140/4,0 200/3,0 2601I ,O 

76 1,00 80/8,0 160/ro,0 240/4,0120/9.0 

71 0 , 50 100/4,0 140/2.8 160/~.0 170/6.0 

MIJSO/l M1200/1 -

76 0 , 50 100/15 , 0 150/3,0 230/1,0 -

~IIOO/l 

1IlIJ!: B 06pa3!l8X C 60Aee BIIcoKoA CHe ,IJJIonepclIII pa3MepoB OTHOCHTeJ!l>HO 
weHlolle . CpoJ\lfllI pa3""P nop 003peOTae. no ""'PO nOlllllJleHHII TCIIDepa'Y,", 
O?aHrn ~ BCex ~aeB, 8 n~OTHOCT~ nop "3MeKR~TCR n ~aaaCHMOCTK 
OT TewnepaTYJl'l K KOHlleHTpal1)U! BHeJ!pe""oro I'eJIlIR 60nee CJ\OKHH.. o6pa

30M. TaR , JWI CHe = 0 ,05% c nOBlllllalDle" Tel!l1cpaTYJlU OnJlI'8 n .. pllBJlB
eT 38 Cqer ~arY~R ny3~p.R08. nOAo6Hoe nOBeAenMB XSpaRTepno T8Kae 
ANI 06pe.UOD C <1l e ; 0 , 50:' , RO OTOXelU!lJX a ycnoBIISlX MorOro BIlI\YYIIB, 
KOr,Aa H.aPRllY c nopaMH no.fmJlJt.lDlCL 'lBCTHltbl HOBf{X ta3. JlJut OC'l'MbUllX 

OOPS'IIOB npa nOlllllJlelOOl TewnepaTYPII OT IIOO"c cuaQ8J18 lIa6J1ll,11Be.C>! He
KOTOpoe YBe~eHHe n40rHOC~ft nap, CBR3aHHOC. DepoH~HO , c 06pa30DOHH
ell • POC 1'OM ny3UP},l<OB X3 I'OJDLI1: I 6oJJoe DOJrHa BNJleJIXooerocst 1tJ MSTPKIlll, 

a 0JlH J\lIJIbHel\::let.l nOBlll:leRllll Te,."epa.ytlH nnop nBAOeT. a C[.oppae, e •• 
C poc'OU KOHl\enJlllllD reJ!l<lI KOJlll'<eCTBO ueHTpo:e 3apouellllll oyaUPhKOB 
YSeJlJttllt889TCR II, COOTBerC'l'SeHHO, KX DJIOTHOC'rb B03p3C'TaOT. KaK npU:K

.no. doJIee BhleoKoQ IIJIO,""OC•• nop eOOTDe'CT.yeT HX lIellhllllft OPClllodl 
paaM.p. 

OcHOBuue saKOHOMCpuoc.n. ODl!C8Hl:Oi8 3.ltCeh , O)t}IBJ( O. B HeKOT'OpEa 

C~BRX R8pywaurcB. B OCNOBBOII .TO CBII38HO C C~'CTSO~e.. rpaKKU 
30peH, 06pa3)'1l1tlDtCR npa 0,""""", . Pa.N9p 11 MOTJlOC.b ~.JIlIeBILX nop H8 
rpaJt:auax )I B TCJIe aepes S2M8t'HO OTJIFU1DTCfI , oc06eHlJo AN! HOOOJI.hlIIOro 

OJl8pa8HJlR aueJt.P8BHoro reJIBJI t a 'tane nplI no.mmemmx TeMDepaTJP(lX 01'
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Poc.I. MxKPOCTPYK
Typa o6paanOB: 
8-?6 1 

6--7G-O,I5-CI100/~ 
B-76-I,OO-CIIOO/ 5, 
r--7G-O,05-I260/~_
ll-76-0, I 5-CI 260fl, 
e-76-I,OO-CI260/ I. 

IHra B ~aet ec~ o6~anHc~ peKPHCTa~30BaHBHe 06paSDH. B xo~on
aOlle40pMHpoBaHHHX 06PHsnax C 60~ cOllepzBHHeM re~ .TOT Dponecc 
TOpM03XTCH: ~ YKasaHHHX TeMrrePHTyp rp~ 3epea He 06paSYDTCH,R 
Be~ npeHMYmeCrBeBBOrO 06paaOBBHHH KPynHHX nyBHPbROB B8 rpaHHD8X. 3ro 

06CTOSl're.JIbC'l'BO SIBJUlet'CSI CYUleCTBeHIDlM Dpz lI3ytIemm DBlIHlmI'B HS CReTe

Me rasoBHX DOp. 
KPilTII'Il'X:KAlI TElIIIEPATYPA 11 BEPXJIEE KPl1Tl1'!ECKOE DOllE. PeaYJIloTaTII 

B9vepeHHR RpRTHqeCR02 Tewnepeoypu DpRBelleHH B Te6n. 2. TC oDPHlle~
~CD pe3HCTHBHHM NeTOAOW UPH HeCKORhRHX 3H8QeHHHX a3vepUTe~Horo TO

RS, DPJIlJeN Rtnhtfc.)= 0 , 5. B peayJIlr,T8Te peRpHct'BJl..lUIr38JJl!OFlllOrO OTZlIT'a 

TC yve!lI.lllllJUlCb He - 0 , 3 K (cp.06p . 76 II 77). To ,.e aaMOe ""6Jm~~
J!Oe," ,I\1UI elJJlaBOB Nb·Ti. C T8RIlM lie II " eIlM"M cOllepzaJ!lleM Ti. / 5 , / . 
BacblII{ellXe renHeM xonoJll!OlleilJopMlIpOBa1IIlHX OOPH."0B • 76 1(0 ROBUellTpe
UXIl CHe 0,05; O,I5.1I 0 ,50 aT . %DpxBeno R cooTBeTCTB~eMY CKmOeHRD 
KPI~ecKol Te~paTYpu C 9,6 K no 9,4; 9,35 B 9,30 K, a noc~e Ha
CblII{eJlID[ llO 0,50 eT. %. TC peKpilCTaJI.IIIl30BaEllllX 00p33110B ii 77 yDaJIa 
C 9,3 R :no 9,II+ 9,14. K (JlB8 PH'I!HX 00p33,,"). DocJJep3Jll!QUI!ol!lllll! OT

4 

PoC. 2. MaKpoCTpyxoypa 06pasllOB:
8-77, 6-77-0 5(l-{:IIOO/ 5 II 
B-77-O,5O-C126O/1. 

ZKr B BHCOKOBBKYYMHol De~ DPKBO~ 

R CBIlaeHBD TC RB 0 ,1+0, 2 K Y GOp. 
• 76 Il a ae60n>m0~ noaumeHBD TC Y 
GOp. J 77 (no cpaBHeHBD C o6.yqea
mDI cocTOJUmeM). 

OTMeTBM, ~TO RSMeaeBBR Te, 
D~BiUIlIMOMY, o~eR1> cRJIl,ao SB.BlICJrT 

OT YCROBBA o6nyqSHBR R cOCTaBa. TaR, 

DpK ~eHKB DB Bos~e peKpRcTBi
,llJ[90BaHHHX OOpa31l0B Kg trbD,9r T<.,t,5 
U6JI!JJl8JIOCb D8,lleBHe Te ( }(aK II B aB
CT~ea pa60Te), 8 upH TBKOM ae 06

JIj'"tlemm aeDOJl}ulJ[HHM pe.*KYCJJpoB,a
l!Il!I 1l)"U<0M oOpa.nOB II. NbO•8 Tio,2. 7/ , 
}(OTOp~e 6H~ o6epHYTH Monz6AeHoBoD 
~ott H DOaTOMY nnaxo OXn~BnRCD 
nOTOKOM B03~a; Be}(OTopoe CBKKeHRe 
TC KNeHO MeCTO ~D HS DepB~pBH 

o0JIY'lae..oA CTOnRX, r:ne <1Ie'"" 0 , 03 
ST. %H, rJle HarpeB 6yn OTHOCHTenD

BO He60JIL111HM. 
B o030pe/9/ yaB3HBBeTeR lIB TeR

AeHUKD CHBXeHHH RpRTKqeC}(OO Tewnepa
TYPH DpH H8CHIItemm: HHo6K.f1 KBeprHlDrom 

r898MB, ~TO corRacyeTCH C RamKMH pe

aYJU:,T8T8MB. 

B 06J1OM. H86nnl{ABIIK9CR: R8MB HSMeHeHIUI Tc He npeBl:lIlIaDT 6% H He 

OR8S~T cymecTBeHHoro BHHRHRR DpH CpaBHeHRH pe3YR~TaTOB H3MepeHHH 

CM DJ!HH!i!1Ira B pa3.JIJIqH}lX 06pesn8X. 

npo~e~ onpe~eneHRR: BepxHero RPHT~ecRoro MBrHHTHOrO nonn Hc2 
B c.nyq:ae peSHCl'lIBHHX B3M9peBldt 06pe.S~OB Manol!: TOJIlItHHH B Depn9R,I1;1rKy
~HOM R ax ~OCROCTH none Be 6~ CMOKHoA . ORa COCTOHnB B oupenene
HIIIl n~, nPll KOTOPOM !!)!eeTeR Rpyroe na:nellX8 apno!! til. I~.o.ol [H) , 
rl(e I~ - RpllTB'<ecKIl1! TOK, COOTlleTCTllyDlllIl! r =f«Hfll.~ = O,O!. B 
aTOM Done, eCTeCTBeBHO, Hc~e9aeT o6~eYBBH CKAB DWBHHBra. 

He PIlc. 4 DORaSaHY KpKBHe Hc2(T) HeKoTopHX oOpa.noB . !opomo BIlJl

BO, ~TO nxHelBBH SaBHCKMOCTb H86~e!CH DO~TH ~o 4.2 K, T. e . AO 
t = T1'<. = 0,46. BBIl:nY Toro, ~TO iIJopMB KP"""" llJleHTl<'!HB, B TC ...

no MeHHeTCH MOKRa npOBO~Tb CpaBBeHHH BepxBHX }(pR~ecKBX Donel!: pas
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,~ PMc. 3. I':Kc 'rorpaMMl:l pacnpe.n.eJleHR.ff 
nop no pa3Mepru& BO Bcex HCCJle,no
B8HHKX o6pa3Uax. 

,",'!IIl{)( 06pe31l0B npH T : 4,2 K 

(cM.?e6JI. 2).1 LL-I':-J OCT8HOBHMCfl np~e Bcera He 
H3MeHeHKH Hc2 B pe3y~TaTe o6~e.LL .... CilaI{IIJ\ (npH H8 CYllleHHH lIO - 0,50 
8?~). B C~8a peKpHC?QAARSO»aH

HOro 06pa3~a f 77 Ht2 (4,2 K) • 

= 36 ,8 1t9 OCT8JIOCb npaXT1't'IeCKl! He

R3 M&1t AHM. XOTK HCX O,nuM Be.1t.R'4lUta 

I 1 ~ ,~ 
r~= 20,4 Io!KOM ' CM BOSPOC.n8 liB - 17!, .L .! L 1_ t 8Koa lIBJlOHl'e rae IIS6JlJ!.11AJlOCh PA
Hee/7/. Y X. J(. 06pe31U1 f 76 
Ht2 (4 ,2) ~ 45 113 ClIl!3MOC' AO 'Il ...... :.. ... . 4 0 , 6 K3 1 XOTn K B STOM ~ae "3

petmoc (cpeJIHee no o61.eMY 06pe3
UO) JHallelUle pI'\. = 22 . 2 WCOM"CM 

nOlU'JIJIOCh H8 15~. DOCMJlItlll\ pesy.' b

TaT He xa.eTCH ocodeHRO y~TeJlb

HllM: 06nY'l~Hile npHBo)U!T K 3H81{K

TenbHoh nepecrpon~e nRcnOKB USOHHOR 

CrpYl<TYPbI. I'J!8BHIlM oOpaao,.! B CTeHJ(8X fNee:K. BcJte.nC'I'RK8 qero cpe,IIH,RJi 
~a cBo6onHoro npodera 3neKTpoHon B JTHX o6naCTnx Mozer B03paCT8Tb. 
npKBO.n;r }( YMe HbllJeHHD Hc2" flPH a rOM, :KaF: CJIe.nyCl H3 3 Kc nep}{)reHTOB, 

aTor npouccc HO ROMnel!cHpy~TCR OJUiOpo.ruruM no od-LeMY 06pa31W B03paCTa

HI'IeM PI"\.... 3a 01;leT p.B..IIMalU'l OllHW( ]letJ:ef<TOB . 

llocJ1epa.ID!8UROHHUA OTdr 06pmH'(OB B BUCOKOBUf<YYlIH01t ne'iH HO npM

BO,IUUl K 6om.cmM 1M 3MCNeH.K.AM I\:2 HCXOJl,HUX OOpa3UOE. B TO _ 0 npeM1I n pe
3ym:.T8Te cneWH1JlhllOI'O OTJurrs o6./!y'lelUUlX O(lpa3UOB B :''1<838HHOM Bwe 

"nJlOXOM" Ba~YYMa HC2 (4. 2 K ) r. KKI8J10Cb annOT}'.no .-..... 21 x3 BCJIe)lC1'Bi1 t3 

Bl:lDa.neHBJI MROrO'DJCJletDillX qaCTHIl BTOpott ~3U. 60NlTUX THTBHOM. IlOllOO-

Hoe lIBJleH1le, HO Y7<e B Oe3 MaCJU{)lo" Ba~ _ 10-
7 

Top 06"Y'le~ 
H8 B03.nyxe 06pa3UOB np}\MepHO TOro a e COCT8S8 , OJ'UlC8no B pa60TAX 5 , 7/ 

(TaN, HpOMe 1'01'0 , lie npoK3BOJl}!A.OCb OOe3r8&HB8 mUl' 06pa3UOB B ne~ f! ny

TeM B~epxKH npH TewnepoTYpax __ 900°C , X8K ~TO ~e~~OCb B H8CTQRWe~ 
pa60Te) . OTCD,na MOSHO 3 81UC1N.KTL , QTO r030Bl.Ie IJJn{Mec~ . npOlmJ<IlIHC B 06
pa3eu Jm60 B npouecce 06.11Y'telUll{ , ;moo npH onare B H(mO,llXOllKlDeM BB 

J<YJ'M,e ~H.BO,IJ,.RT J< 06pa30BaHHIJ HOBl{X 483 (rJl9IIfUDl oOpa30M JOI TpMOB Tn

TaHa/7 ) npH TeMDep8TYpax 1DOO+ l2000C. 

6 

TB~ 2 . XapaKTepac TBKI Hcc.neAO»aHHHX 06pa3~oB 

'UliX nMel BDJJOTb .itO CBWOC ~ H. it I n a il; rrpa -

SUO, B WlIPOKOK ,JtIaJI8.BOBe reMIlepa'I'YP. 

T =4, 2 K 

OEPA3E U 
Hc2 I ~ 

BeALl4HtJbl Fc: (r, lOb ~ r "''1£1 
TC ' ~ DnOM h(/, LK061:AX r _c,__ 

~ K K3 S ",,<.J,~ 

76 9.60 45,0 14,2 - tnn<H: 5,O(O, to) • 10(0,88) -
7&-0,50 9,30 40,6 13,6 - r-x:4,5<O,04) .7(0,93) -
7&-O ,05-CIIOO/5 9,22 39 , 9 13,5 l,or nJUlTO: ro (~08+0, 12); " 

IlKl< :69 0 , ) 1 ,5 

76-0, 05-C lISO/1 9, 25 41. 3 13, 9 2 , H nexm :24 (O,OS) H 32 (0,76) 2, 8 
76-0,05-CI200/1 9,25 41,9 14 .1 2, 41 KYDOJl: 70 CO , 50) 3 
76-0,05-CI250/1 9, 20 37,0 12,6 2 ,8( flJl8To :25(O ,1~O,8) 2 

7&-0 , IlH: I100/5 9, 1S 39, 5 13,6 1.Z KYDOJl: I50(O,6 ) 2,8 
?6-0,llH:II50/1 9, 30 41. 8 14,0 1,61 KYDOJl :2?S(O, 55 ) 2,3 
76-0, 15-C12OO/1 9,30 42, 2 14 .1 2,30 KYDOJl :I85(O,45 ) 5 
?s.:o, I lH:I260/1 9,30 36 .5 12, 2 2,80 n~8?0 :85(O ,2+o,6 ) 3 

?6-I,OO-CIIOO/5 9, 25 42,4 14,3 0,92 J<YIloJ!: 520 (O ,5) 0.7 
76-I,OO-CII50/I 9,25 41.0 13,8 1,36 KynOJl:360(0.48) 2,4 
?l>-I,OO-Cl200/ 1 9,30 46,0 15,4 1,93 J<YIlOJl: 590(0,43) ? 

7? 9,30 37,0 12,4 - llJI .KynOJl:I6(O, 50) -
77-0 ,50 9,15 36,7 12, 5 - nA" ynOJl:9(O ,45) -
??-O ,5O-CIIOO/5 9,20 35, 8 12,2 1,06 J<YIlon: I 55 (0 , 55) r , 5 
??-O, 5O-CII50/1 9,20 35,8 12.2 1,49 J<YIlM: 350 (0, 50) 1,7 
7?-O,5O-CI200/ 1 9,20 38,4 13, I 1.76 J<YIl o..l : IOO(O.50) 6, 5 

77-MI200/1 9, 25 26 . 5 8,9 - llJI .oyDnl:I7( O, 50) -
76-0,5G-~I50/I 9,15 21,0 7.2 1,36 He60Alm .DBK:4I(0,82) -
?6-0,50-Ml200/1 9 ,20 21,6 7, 4 1,90 DAa.0:33(O,I5+0 ,73) -

CHJlA IOOIIIIIHl'A • 
~ 

c. /' 
1 

Bee.. lIHTepBaJIe 
d"c.. B A/cK", H B 113, x-IOO ) onpeACJUiJt8ct. 80 
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II. ~\ 
"l ~ ~ /' 

=::::.~. 

...-'--... 
II ",' 

t:.:'sC '---=="A' ~-..:' ~il. 

PKc.4 . 3.-ulltCm.roCTb or :3MD ep"ITypl Bep.x:Hero" KpH11(T.(eCKOrO nOJ1.R "02 H8ltOTOPUX 06pa3ll0B ..~. ".
,...<D' 
""",..... Ha PHc.S npo~CTasnCHN pe3y~.aTH 83""

\ peKK1I Cli.I mmHBRI'a 13 38BlJClHMOC Ti{ OT np lIBe.neH'':'- ~/;II~8allll \ \ \ 

' . 	 uoro nOJ!!! h. =Jl/l\;2(T ) HeKOTOpw< 06pa3uon 

OPH 4,~ K • 7,7 K.., ..'''':''''".\\.
.% 'ta~ . . . _ 

, 
':\ npe&ne BCero OTMerKN. ~TO B pesy~!aTe 

ooJlY'leH11!1 ~OCT8'0'IH0 60JIhillIIIII! ~O"""" M$

'" "" ~ ....CTHll (I\8npmwp, Mil CHe-G , 5 aT.';) CIIJI8 mm
a "~ HHHra ~8MeTHO YNeH~Cb no OpaBHeRHm C HC

XOlDWM COC TOfUWew.. 	 B CJIY'l8e x • .D.. 06pa3UOB 

- , 
, 

", 

•TK • I • no 	BHJIlIO U' cpaBJleKlUl KJlI!l'IIIX I K 4. HallOo
.]leo OC 'l' ilC'fBCHHOe od1.RCllelUle COCt'OJl'f B TOM. 

'ITO B pe3ynTS1'O o6.ItyqelOOI B 6oJu,meA .HJIH IWtlbltleA: c7eneo CllHK8JJ'rCJl 

rJl)'61!1lD I1pocrpaHCYB"'mO~ MO.nyJlllUl<ll Jl/H;m ~ellTH M,MO"elUln epe~e« 
.ltJIKIDI CBMo,JlHOI"O upoOoro 3J!eHTpoHOB, 8 SH811HT R BOJllfqjIlH Pr\...H ';l. B 

06P11:1UW< C """"olNeacToB )U!CJlOK8IlROHIIOA CTpYk.ypol . 3'1'0 .II DO~eT K 

CHDtHfl\1I CH..'llI 1IllJ1lUUU'8, rllaBIlU~ .D:tU!aJt It KO'l'OPYD Jl,80T D 3TD 06pa:max 

!17J.... - Mexmm::UI. Tsxoo OO1JtcHellHc noJtTBelQUeTC.fl .mmI0YR830Hl1W0t .H3Me

HeHHHMn p~ H Hoc 9TKX 06pa3UOB . B coyqa. pCKpMC'~30BaHHHX 06pa3

U.OB (clt. Kp . 2 HB pac.5) eWlS muuUUi.Nl DPH ToR ao ,llOJ6 yJAeJlYUUUlC.L 

np..,epIIo B 1,7 paa. up. coxpeHem", KYDO~OOOpa3"oP. 4to"'"' ~pMl)Oa':;'CH) 
C IWlPOIOll4/s.altClIMYlIOM ~ cpeJll!l'lX noJUlX. TIollo6UHe pe3Y~T.TH 6W!1l aOJl)'
~eHH H8Ml! 5 , 7/ • 1111 1lP)TlIll CHCTeNaX CIlJUlBOB /oJb-Ti .* 

"',·u • I'IIC. &. 3mIHCOMOCTb OT I/paae.~ - -'w., ~eHHoro nONi h. - H/llc2(T) 
06'beKHoit CB.lIIl IIKHHlI'Kra pa3
lOa 06peeuoB DPH '.1(11.paT)'PllX 
4,2 K a 7,7 K. 

[ - 06p. 76. 2 - 77 ;
, 	 3 - 77 - YI.oo/I ;
4 - 76 - 0 50' J S - 76-0. 0~!I50/I.~

~ 6 - 76 - 0 ,15 - Ct lou/l;..,. 
7 - 76 - 0 ,05 - CI200/I; 
8 - 76 - 0 ,15 - CIISO/I; 
9 - 77 - a 50 - eII50/l ' 
10 - 77 - 6,50 - CI200/!;II' II - 76 - 0,50 - MlI50/I;
12 - 76 - 0, 50 - MI200/ r. 

.. . ' ........ IIIIG ....... 

WHo 

*) B pa60 ••/?/ cOllepurca 0II!III6Ka: ClLIIIl lIIII\lIlIHI'a )l)!!I I .~. Mpasu. 

Ii 30 ~OJIJ<Ra 6HTI> y>!l'RblDesa B 2 pa3•• 

.-,.•. ...._.. -.' . 	 .. _--... .. _-,..--.~o' 
~ 	

It... 

" 	 --... ~ 
-,.. M 

M 0' M.. ,• .. "-	 -' , ." 
M 

\ .. ." • d .. \ or ..- l . , , • .. 
~ 

J 	 •• .. 	 ".'
0 0\, 

~ 
0, 

-	 ,.•'1 .. , . - , 	 '!" , ,. , . ..f • 
, . 	

• • 
0/\ .' . 1 

, .' ., -
l', - .1' • \ I ,• ~ f 	 ., ., 

" Q) 

I'IIc.6. 3allllCI!!oIOCtb (IT oplIBe~cHnoro aONi I.. (npM paaJ!'""I''' 
3Ha"el~ ~ =T/Tr. ' ~~ ce~ft 06pa3UOB c nQ~, 06pa30
BaBW<MnCH noc~e OTZRrOB CIIOD/5(a) " C[200/I (~). 

Doc..epamr!lUllomlU~ OnHI' np" TeloOlepaTYP/lX II 00-1 26a"C , n pa3YJn,.... 
'l'6Te KO'rOporo B03HHK8lIT nopu I npKuO.Dl!T K 8HsllHTonHoJq pocTy eM 

IDIl!HJ!l<I'a (eM.p.c. 5 H 6), Ta~, Hanp!!>.lep, "PH 6JD!'KOA K OllTlDoIanbllO! 

TeloOlepeTYPl' TojlMOO6po60TKl1 n5O"c" CMc ~ 1.00 aT.% F;; ye8J!l1'mB1l
e?Clt donee . 'leu. B 100 pa3 t npl{\f.ey JtOC'!l!J'8VTC1I BCJlY.tUtJW ltpB.TMQeCIU!X 

'tOKOD , xupaK'repwo 	 .llNI TBXI:tlI'(CCKU cBepxopoOO.DJDIKOB. 

Pacc>IO?pallHe pe3YJlhrn,oB Y3"CpeHIIR COJI IIIUOOlIU'fl ,!\llIIIIoM cnp;u! 
06pa.3UOD n0380Me'f 	OrWe'l'H'I'b Me.n:yJJIalB oc06eHHocTH. 

Bo-nepB~ 1 BO BCex 	o6pa~unx, XOTQ~{- no~eprAHCb nOCAe~-

011110101)' 0TmI'Y npH IlOO-I260oC n./lIlKHl' , 06YCJ!OWl8HIIUlI III1Jl!1'1HCM IIOP , 

,D,OMinmpyeT , 'rat< "lTO OCl'SJrLHblJ,m. Mex aUJ!3JClMM munnrn.ra (no }(paitHeA 11'6 

pe npo T ~ 4,2 K) MOIt<HC npeHedpeu B xo)!e ">UlJJJI:3D KpIIllIiX F.: (H,T) . 
Bo-OTOpw<, npll ~OCTa~O~HO 60nlolltoA KOHUenTpaUIIH nop Kplllllle '(0..) 

KMeJ:lT n ot{TR "npaBUJl.bHldt" t<YDOJIOO6P83mi3 JlH.ll . n pH MClthlllKX JCOIIltOHTpa

= nop HadJ!ll.Uae.ClI '~K' 60J1ee I!JIll ""Hee BUpeJlcHlTOro no.naDMI"'" 
KYIlMa SMO'tL .no no1tBJ(eBWt c eJt)IooOpS:JJloA ",n,o.mnru." B 06Jl8C'l'1I c])e.mnrx 

31!aqeHllA It.. . B DocJ!e~oM · cJ!Y'!ae C.l!eBa " CDpaBa OT ~0JIIIIIIj (D OOJlRX 

fl.. I -.,.
p«rk it n.. p eo.k c oo'P»e'lCneHBo ) mleJJTCSl IIID'JIl t O'1'HOCHTelLbH81l mleot'8 

[1' nOJlO&CHBe ROTOPUX 38BlICJl'f OT TeamepaTYl»I B9MepemlJl CU 11HHJQIH!'a 

(JIIIII Jl8llHoro BHCaM6J\!1 nop). 3'1'0 I OjlOOlO Bl1J1l10 H8 pMc. 7 , r~e npHllCAe

/IIi 1l0ptolllpoBl1llHlle HPIIBIlC r;: ("-) / f:.' ( fL HOpomp. ) . flepocTpoelD!e uamct 
3Hc De.ID!fIeJITamolIllX KpIIllIiX '((h.)/t. c. B cOOTBeTCTByDI!I!X ~OO[W!H8TBlC 
001183"'"0-4 ..r o 60JWIIII.IIC780 nOJ!Y'!eHHla pe3YJlloTOTOD 1l DC>JUlI k < ?ip ....." 
II h. -;. 1..",,'41< JlY'IIlIe Becro ODIICIlIIlIIlTCH <!Jyrowxel 1,.0,7°(1 _h. Yso ""lK

CHJo\YlOOII II palloa e /.c. ~ 0,33 (eM., I\8Dp!DIep , PlIo.S )l)!!I 06pa,ua 
76-0,l5-CI2oo/I ). IICltJIIl'Iell8e1l 6HJJH 06pa3U11 C DW(eJlClOlJlMl!, OTou ellHlle 
B "MBC.lDlHo ... • B81Q'YMC. y KO't'OPllX DpH ,nOCT8 TO'lJl{O 6JIB:nm::x 11.: TC ~e};g)epa-
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TYpax Kn~c. '"",etl",e "DpO••callllJl" DpIlBHX CMOKOll KYTIOJI8 no 

c p8eHeHllJ) c YIIa31lJlJIOR 4jJymau!O""""HO~ 38B1!ClIMQC' /01) (ero. PIle ,8 , BIllt3Y). 

TaM e """eRHe Y.Onxuta~OCloII P.8Hee (R!lIlpllllep , B CJIY'IBC eMIIDOH N6-i,... 
c IIW.IIElJlelllUllGt of. - q"." 107). o,oMBTIOoI c!o.nmym llUHOCTL H'l!epeIDUi 

KJIDIoIX Pc/I.) BMO.lo JlO CIIJoItt _ h. , • ,1<, B npot'll1lHOOI CJIY'I8e Ae~ 
KO DpoRR'lo nOJlY'leHHYD qaC. L nGnHoR RPIBOA 3a HcTlHHKl (T.e. RenOABB
~eHHYR qaCTWqHo ) KYDO~ c MORC~ B ropeSAO 60Aee BYCOKHX UOnRX,~, 
.8KHM 06paSOM, ~ane71o neBepnym HHTepn~.~ pe.y~~aToB (ex., Ha
Dpllllep. Kp<BHe 6 ,8, 9 HB PIIc.5. cePHD HPKBHX Jl~ 06paSU8 76-0 , 05
-enOO/5 HB pac . 68). 

lUuc npeJtcTaMR.eTCSI, 11"0 Dpme,nefO:We IUlJOr MHoroUCJICHIlHe peli'Y.lc
T8TW MIl Odpa3U,OB C pa3~tnA!H 8H Cru.«)JlJUG lIOP B lt8l1eCrne JtOMmpt:r¥~ 
llIHX ClICTeM lIIIHIIHHI'-ueHrpoB ylleJtllTO.IIJoIlO nO.lfl'BePQallT KOl1lje!IllDf < -I3{ 

o61oJiCI!JIIII!YIl 6oJUllloe paslloo6paalle aa<lJiIl.naB>IiX I\>OJIII J<jllIIIIIX F.. (I..) (B 'rOO! 

...CAe HSJIH'Ole xOJl<llIo lIlIBOCTHOro Imt8 Bd.o!iIlIK "c2) " ""Me"eRHe IIX <\lOJUi 
C Te""epaTypoA ( •• e. HapymelllUl .ax 11991<118.1001'0 9BKOHS nOA06IUl) . eyn 
ee COC'J'OHt' B yqeTe OTHOCJ('l'enma BJUl8.l0B B3run&O..e lo'l'8KJl EKXJ>8BY:X KI

Te l aceu:y 00601 11 C ueR1'prua: URHRlDII'8. O"HOUIBHJJe 3 '1'_KX BKAallOB Moae! 

,r _ ~ 1 MeHJt'l'bCJI B 38BHClDtlOCn O'l" MPJRPOC1'py:J:'?y

P'" 06pa3UOB z tellllepa.ypt< (T.R . YRB'BB

SHe B38IWOnelc,,~ Heo6H98'l'e~hHO ~ 
OUIl It TOT .e X8p&R'l' ep I:SMeHeHlUl C 1'eM

neparypol ) , B YCJlOBKJIX O"".Ite.I!LHO 60J1J011ln 
CRJI IIHHHJIHI'B Rj)KBIie r:. (1...) moell" RaJ( 

OP8BJJJIO, Kynonoo6pasuyD ij>oPIIY C MBJ<elllQ"

MOM B 06A8CTft ~ - O,2+0 6;" SBBKCBMOC
tTH OT MeXBHH9Ma DKHHKRrs / 4 • Ror~ te 

BIUI.IUt YOpyl'llX CK.. B.BJD<oJlellcTBIlJi MeZJ(1 

Bn~ 01'8HOBJITCJ:r OtuoCHeJlLHO He Ma

AKM r BOSHIR88r 1'8 BAH XR8H CTeneHb " no

~QQ\-C;11!oOl'1 ~ lt8BJ18HHOCn n ItfDOJl8. 'I8IIle Bcero H86JmJl8• u Q.I, • U \.I I 
h IIIUUICR: B 06J18CTJJ Cpe.ztHKX rt.. , ,.. e . 'rSM. 

,.C. 7 . r , ( h )/1<ClI ~Io1 P. ) r,lle .1tOC'!1lI'am MRl'!;CJD(YM8 9iW>eKTHBRHe 110

J1;Y;U. ynpyrOCft pmeTKll BHXpaBUX illite! . 

YU'f'!lB8j{1 'tITO CT8'l'llCT'l!Necll:8R 't eopan CywmPOBWDlll CIIJI IIlmIDDir8 

npellCR83LlB8e 'f .llJUI 8HCSMOM n op HepasywHO rr9~C 3 H8t{eRM. F; PO('f£Tno 
cpaBHeHltJ) C 3RcnellDl8HToM (CM., HanpDlsp . 1,8 ) , IIIti npol}e~ Cp8B.HeHJJ.e 

HamBX pe9Y~TaTOB TO~KO C MO.1te~ DpnMOro CYMMHPosaHHR!I4 t COrAaCHO 
Ro.opoA 

(po.<Y<r = ';£. n'!f c , (1) 

rne ni. - WlOTHOCTb IDlHRI!H.r--ueHTpoB, a tpi. - a .leMeHTapBBJI CIIA8 

IDIRHHBra , 06YCJIOBJleHH8fI nopoA C )!.BaMeTpoM d."l! pt. npJl aTOM CpaBH1l88.

10 

JUteL ~ u T1 0 Jle h..=O,8 1 ,uJIJI l(OToporo ~e ne Ha6J1J)J1aJ:1,.CH npH:3 H.alut 

"'UpoA8BJDf.B8J.IK.R" RynOJl8 IT.e. Hrut:60J1ce BeJlO1lTHO peaJlH3 B1 J)ffi Y1< 3 3 9HHOR 

'MO~IJJDl . 

06cYJIjQI BB8qane npo6.J!e>\)' BW!l1CJleulUl tp . no-~""'IY ' lIu. 60,ee 
KOppeJ<TIIU :J'rn aeJlllNJ[lt8 AIDt nopu BbRHC.IIeH8 B paOO'l'/I5 I r.ne HaueHa 

ee 3",,"CI!MOC~~ or I\>OJlI.OI (e<!>epa , "KIIPITI<'I " , I1l!JIIIMP) 0. d.../ja"H OT it.. 
(np" YC'OBHII , "TO d ..p<K A ). 3JleCL a.,.(!LJ= 2,(,gfCTJh:·/~ - paeCTOf[

RHe r.te'X..t13 mu::pcBUlGt llHTmm , A - r~KHa npoKHKHOBeHIDl CJL9. 60ro lm'

UlITlloro nOJUl , rtf)- [\fo/z.r. Hc.l. trJJ~ AIIIII18 HOppeJU!UIDJ , 'fo- KBallT 
Mal'>!l1TIIOrO nO.01<8. '£. - D9paMerp .eoPHH lID!36ypra- J!alltUlY. B ClIY

q a e <f,» I A1ffi fp nOJJ.Y"IeKEl 8H8JtR'PK'IeCKBe BlipaaeHlUl , }(OTO~e MO'CtO HC

nOJl"bSOBBTb n lllHPOKOM ,lUu:ma30He nOJle ft (0 , 2 ~ h....z. I). TIpn 3 TOM J1J'ill 

eljJepll'!ecRoA nopu <\lOJ0t<8 ~lh.) "el!JlarC!! or l3!l~oro KYTIO.1l9 C MaKC¥.

>\)'MOM B(jJlll3H h.. ~ 0 , 6 , eCJIII nopa lOMeHM"" ( d...p2:. o.s ~ ) , K KYTIO.1lY 

C llOnlyroll npalloA "ac'hI) " CMemeHHlDol H 1.. - 0 , 3 MaKCJ!MYMOtoI npa
dn• 

p 
..... ;~.5t . Dpn elle OOJ!.hUIHX JlP.8MeTpax nop 8 0 3 Hli}(80 T y.:e JJ.Byrop6an 

KpHBaII : TaR, YaJlpJIMep , "pit d •• Po = 5J Io!8l<C"'I'fIoIH IjJyHRl\lIlI !p(>-) pacno-
Jl.aranTCR 0)1:0)10 k.~O J r n l-t. ~O,48 . 8 HYJlCBOr O 3Ha'leHltfl OKa AO-

CTHraeT nplt k.."'- O, 22 . 

U"~" lt ,*" OTMCTmJl. 'I TO n OJl}"'leHHoe B A8HHoA pa
/ 

60Te BtlPB",eIDfe B CJIY'iae Ma.1leUhKOA eqepR
'qec}(olt DOpbl C OO'b CMOM ~op},; h.. .-.. I

~/' ~--". 

ID~ ,:?7 p(h.)~ S. 6t:/"(1 - /'J Jt '4.~ (2 ) 
, // 

i c osnanaeT c ~r~eHRKWM KpaMcpa ( CM. CTp . .... 1i,J.. l'j 
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COO'1'Be TCTBe HHO. Ecm! yqec Tb. ~TO npH ~-O 
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TO HaH60nee onpaWlBHHoR: cne.JlYe T C'tJ}l'l'St'}, ABl>~~ "~IO"MlI""O aaDl'CU
MoeT" " " (t- h)', ( ( t rriIlKTi1P !foMJ'lY C HaKMeHt.mnt 1:[8CJIOBHM l(o~eH
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qeoe tp(h.",,)K3 (2) JIlIIlIL HeSB8,.nCJ[hHO npe""",ae. saaqeBl!e fp ( k.-o) 
E3 Bllpaze""" (3) . 

<C.eCrBeHUO! B Pea.LBOM aHcBMdne nop c~ecTBye. pe.6poc HX pa.
MepoB. B pa60TeI 5/ np<l8B8JIK3apoBBHa sra cnY8I\Hil, eCJIII pacDpa.t\ene

BBe ~8MeTpoB cqe~ecKKX nop Do~eTCR HO~BOMY 38ROBY C ToA 
I!J!II HIlO\! DCDepcnR. O""8Wl8eTS!!. UPI! S8JI8HBO" OTBOIIeBl!l! IlIIrePCI!ll 
Ad nop R CpellHeMY IlII8MBTPY dno p cpellHe-c.aTIIClTlecKWI pu.) Me-

HRer OBOD ~pyy TeM CH~Hee . ~eM 6o~e OTBOCBTen»BHe paSMepu nop 
d.op/~ . TaR, upK lIdnGp/d•• pO,4 (upl<Mepao T8RI!e BeJJl!'nlllli xapaRTe~ 
HY ~ do~cTBa HamHX 06pa3~OB C DOpaMK) Do~aeTCX, qTO, eon» 

dno = 2 , 5 ~ , TO MSRCIIMYM f p(~ ) COBceM HeM8oro.-£=aeTC8 

~ fDo Cp8l!HellllD C RpIIBO.i!.I\1IR Aci..,.=o), a eCnII doop = 55 ' .0
ff (h ) 1IIe DpeBpa!IlaeTCJI Il3 =0p60~ RPlIHol! Ip (h ) B RPlD3yD C M8J<

c..m.cyMOM DPl! ~ --- 0, I H MOHOTOBlDlM Cna.u;OIll K ~ = I. CTOJIT SaMar]!T», 

'ITO B HBiIIIIX 06paSllax DP" T :> 4, 2 K d~r:'!'8S (cM.Ta6~. 2) , 
BCn8ACfBRe ~ero ua6nnnSBmyDCR BHor~ ~yro OCT 8RcnSPKMeSTanLKYX 

RpID3\iX +;; (~) HIIR8K HenJ,3JI CBllSaTL C <!x>puol! paj . .iLI!JI BIi<Il!CJlelmii 

3JleMeH'l'SpBOA CBJIY I!8HHflHI8 ReOmO.llBMO RoppeRT,o roI'1'HB8Tl> 38.Bl!ClDIIOCTh
tf OT d.opja.. 8 COO'BeTC,BWI C pa60ToA/I5 • 11K"" 8 BII.DY, 'ITO .I\1IR 
h.~ 0,65 avo.::. 3j(T) C TOtUlOCThI) .±Io;t::, aTS 98.BB.ClIMOCTh CBO;n;aTCfl K 

cne.lJYll!leMY. Up!! d. <Of. 1,8 '5(T) tr ~d~~ 3aTe.. POCT OneMeSTapaol! CII 

JJlI mnnomra 3BMe;;reTCf!, ~F ;ltOCTllTae. IoIaKCI!MYM8 nPII clnor- 2 ,5 5(T), 
a B8~ c dl'l,p ...... 3!n()T{TH JIlD!eftBo cna,nae'!' ltD HYJlH, KOTOpW!: ,Il;Oc~sra.eT-
CJ! OPII cl. nop "'" 3,7 1(T). • 

.iLI!JI OCBOBHO~ '1acn H8lIDIX oopa"1I0B UP" T ~ 4,2 K ~(T) .. 85 A. 

TaRm< 06pa30M, DPII 4,2 K MOl!lBO HCDOnL30Ban <!x>lI'Ynr (2) ~ DOP C lDi

aMerpoM Z 160 A, a ,ItaJIe e Cl{R'f8T}' no BHlIJBIIplIBe,1lBHHo! SB.BD:ClINOCTR. 

~eBHo T8fQD6 06paSOM no pesym.rB'I'llM H3MepeHl!fl pa3MepoB nop (eM. no-:
'lorpBMMbi He pliO. 3 H Te6JJ.. I) 6wm: Bl{IJllCJIelm ~pa.,"i"''''' MJl T = 4,2 K, 

h.. """ 0,8 11 aaA:neElli OrHomeHlLfi ~pllc.'iEr / -F~ ...... f"Ilt'f.r/Q. . r.n;e Q. =f'c:../n.ftp 
- OTHe CeHBaR R O,ItB.OM;y IiHAHijRI'-IleHTpy .nOM lr3MepemiOl WIOTBOCTH. 06'1.

eMBo! ~ nHHHHHr8. 3tH OTHOmeHKR npHBe~eHH B Ta~e 2. 

JIeI'Ho BII,II;8Tl> , liTO .naae B CJIJ"lBB M8..1llll: pa:UlepoB nop +.t'·''f5.T / F 


~ 

3BMeTBO npeBHmaeT e~, ~eM aTe oTBomeHBe BospaCTseT C POCTON 
lP",",-"I eT nif . ~TO RBceeTCR ~as8HBoro 01~ Me~ pac~eTOW H SKCDepzMeO-

TOM~ Be60JWEllX Dap. TO 8'1'0 KBJIBHBe Rs6J1Jl)J,8JJ.oc}' A! ~pa6~ 
Tax 1,8/ ( TonbRO cJJ.e~eT HMBTh B ~. liTO KpBMepf~ D~SOBanCH~
pa.eHR6M TEnS (2) C ynB06RBUM q&CJJ.OBYM Ro~eBTOM. a B pa60~e!81 
.nJIR BJ:llDIICJleHBJI BCn0Jlll30B8JIOC}) BH.P811e,e 53». O,l(RO lIS BOSMOJmliX 06i1
RCHeHal! CO;ltepoBTCJI B pa60Te 3 .Epaa;l!fa 17 , RO.OPHA BHDOnHHn pac'IeTY 

H8 3BM CIIJl IlIlBImHI'8 8 lIBYMepHOM CJJy'Iae (uneBRa) JW[ C8MbIX pa3JllNBllX 

12 

coo~BomeHHl napaweTpos CBepxnpOBO~8 Z CZCTSMN UHHHBHr-~eB~pOB . 

O~ ZS BHBOnOB aTO~ pa60TH aaKnDq8eTCR B TOM, qTO ~ ~OCTarOqBO 

CIlIJlhIDa. ITIDfHIIH1'-IteBTpOB BWIOJlllSeTCJI MO,tt5l¢o!:ttHpo8S.1Wl.lA SaROB : upm.loro 
CYMMHP088HBH (I) (npaB;lta, C K03~eBToM npODOPlll!OHaHLBOCTH,Me~ 
e;I!I!HIIIIU) , HO TonbRO npll B.OM 8 aaqeCT8e tp B BHpaIeHIIII (I) cne;l!y

eT IlIcnO~SOB8Th He MaKC~ROe SBaqeHHe 3~eMeRTapROa CRnY rrHHHHHrB 

tr .. ou. ,R81< aTO ~eJI8J0T 06lRRO, 8(Th)H.. <: tP ..M. I!plftleM peEUIhHYIl cRJIy 
llHHHIIHI'8 OT L -ro lIeHTpa 98i\euneBI!JI tf' 8 6011JiU8Jic,"e cnyqae, MO/
BO nOC~T8T}) TO~RO ~c~eHBO. R8J< c~e~eT RS MO~enbHNX PiCqaTOB 17 I 

eCJIll DJlB. M8.JlHI: BeJlB'IKHBX 9~eMeR'I'apROI CRJIl,I "BHHkiHI 8 (~F-;"" If~CA..' TO B 

06JrBC'l'IlI, rna neitc'l'BYB'I' YXBS81iHlll MO;z:o;4:a:rcapOBaElEbll SBROH,{j}; )1z... rrOqTR 

rrepecrBeT MeHHTbCH rrpR ~a~HelmeM poc Te fr~AA. EcTecTBeHHo, 9TO coupo

Bo~aeTCff B03P8CTaHZBM O'l'~ pea~Bol t: OT npe~CRB3aHHOrO ~PMY

~oA (I) , EaR BTO II H86nD~anOCb 11 HBmeM cnyqae. 

3AKIlD1!EIlliE 

B pe9Y~'l'8Te BHnO~eBBHX ilCC~enOB8Ka2 MOZHO c~eA8Th c~e~e 


mmo,lOl. 

I. H3Y"eBH 9axoHoMepHO CTH Dopo06pasOBBHBR B X.~. II peKpHCTBAnH

BOBSJ!lll,ll: <!x>m.rax 118 CDJl8B8 IJ£OJTLo2. DOCJBBHe.llJleHll!l reJmJl (0 ,05; 
0 ,15; O, 50 ' a 1,00 aT. %) R OTma IIOOoC/5 'I; II500C!I 'I; 12000C/ 

II "; 1200oC/ I 'I; R 12600C/ I q. C POCTOM TeMDepaTypu ' OT1<RI'a 

cpeJlHlIe pa9Mepu nop, HMelllllllX " OCHOBHOM <!x>l'MY HY60B IIJlII DJ»DoIoyroJ!hllHX 
napaAne~eDIIDeA01l, Y"CJlII'IIIBanaCL OT 80+120 X;ItO 200+260 X.I\1IR X.;It. R 

o 
;ItO 160 A .I\1IR peRpIICTaAnB90BaHHYX 06pa8i\OB. Bollee p88HoMepaoe DPOCT

paBCTBeHllOe pacupelleJIelllle DOP Ha6J1l\1lanocL B X.;It. U6pa8i\8X. 

2 . B peaYJlliTSTe B8CI:llQe BllJl 06pa3110B KORBMil reJDiU{ : RplITWlS CRaJI 

TeMnepaTypa CBBK~8C}) HB 0,1+0,2 R; BepxHee Kpz~ecKoe no~e p eKpuc

TaJIJm90B8..HHl:lX 06pssItoB OCT8B8JlOC}) aeUSMeBBhlM, a XO~O,IlllOll.$.PMHPOBaH"-' 

HHX 06paanOB YMeHEmanoc}) upBMepRo aa 10%, XOTR OCT8'l'aqaOe S~eR'l'pOCOn
pO'l'HBJleHKe 11 TOM H )\pyro.. CJJy'Iae BOSpaCTBnO aa 17+15 % (;ltJlK C1le 

= 0,50 81'.%). BliClUlSBH8 rnnOT8 38, o6wroWlDll8Sl 'r~e C'l'p8HHoe B8 nepmd 

Bar~ RBAeHKe ( ROTopoe aa6mDJ\8~OCL BaKI K PaHea"/). 
JIoc.le_oHIIUII OttllT oopa8i\01l B 6e8M8C1U1110.. BaJ<yyMe ~ I(J?Top 

M8.lIO 2SWeRHJ1 TC III Hc2 ' npHBo,JU{ JIII!I]}) B 06paSOB8KDl 'fOro ltJtB. HlIoro 
BHc8M6nI! DOp. 

3. B IJIHPOROM HH~,PBB.JIe MaI"HHTIDa. nOJIeit iI TeMDeps'rYP B3M8PSHH 


ocs"eYmle II.JIO~BO CTlI ClUI liiiHHriHi a ~ o6paSD;OB C pa~ aHc8M6J'UI

MH nop. liriHH"Rli B8 RO'I'OPIiX BO BCex CJIY'laRX ORSS!iB8~Cff ~OloG1DPYIJIlBM . 

B pe8Y~'I'8~e a~ IlICC~ell.OBaHHI YCTaHosneHo cRB~ee. Bo-nepBHX, B 

6o.JnollJl!Bcne C.lIY"1SSB BadJ:!lmaeorCff i'a HJll! lIHM CTeneRb nnoll.8B.lleHI!JI." KY

DO.nOoopa.HO! <!x>JlIoIll FZ. (I...) BD~OTL lIO llOHllJlelll!.l! ceJ\JJ006pa9HoI Kpa
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BO~ c llHl""'" B ""'JDD( H 6oJlt.lllllX h. . nJ>llBeJ\euo op•.IUIO~OIII!.e.u.Hoe 
062"JtCHeHHe aTOI(Y IIBJlemm. Bo-B'tOPUX . DpoBe.a,eUO CPQIIHemm 3SCnepDUm
'Mol"'" .naQcKll1l F;' (B odJlUCTII e)0~"""" k. ,rJll! OTCJ.'I'C?Dym Dpll. 

HaRM TaKora DO.llallJlellM ) c poCqeTOM lIB OCUOII8 IoIOlI.;....7I47 npm«:!ra C)'M

MilPOBaJGUJ I npH'teM UCJIlNKH8 MBKCHMa.nlIllOR: 3JleMeHTSPIfOR" CJUni ~ 
~OC~8~lO KOppeR7HO auqaOARA8~L 9 cOOTBe~O~BHH c pa60ro~15 DO ASU-
HIDf 06 H9J.IOpeIllW:X paSMiepax nOPe OK83B.JIOC. , 'ltO ~fI4C"t.T / Fe.. ~ I 
MJ:C B cJIY'lse 01'aOC.,.e.nbno WlJIliX nop. a a POCTOIiI! yJ<830HHoe OTTr 
Homcrme BOJp:l:.;'rauT . liTO He npo'l"HBOpetOtT peSyJ[bT8T~ MOAeJUUDLl( p80\fe-

TOB eM mUllurnI'u 8 JUl~lepHON O.lf3"ioe/I? / t KOCBCH}fO DO,D,TBOPlJUl1l npMo

lOUtOC'fft C,nCJlDfutlL'I!: 1013 H10t BHBO,llOD ,IlJtSl TpeXMepHoro c.nytl8J{ . 
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