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MaaecTao, 'ITO ecna aa nonyuposo,llaax .llhlpo'laoft npoaoaaMoCTa aanldnea MeTann, RB

JIRJOII!RftcR llOBOpaoft llpJ0;18C .. JO B IIBHHOM nonytipOBOABHX81 TO 38 118XOTOpoe Ollp8118JI8111108 

apewa aaljMIJ;y'3aa pacupeaeneaae xoanellTpanaa N(xl: llOllOpOB ( Nd ) ll 8XIl811TOpOB ( N a ) 

N8BRaTca c rny6aaoft " , xax uoxaaaao sa pacyJIJ[e I. AllanorR'IHoe pacnpeaeneaae aMe-

8T N&CTO B Cn)"'lae ABijM!JyaHH UII811TOpRbllt llpRN&eeft B llOROpBhiX nonyupOBOilllBXBX
1 

rny6aaa 

aaner8JDIB p - n -uepexoaa, soaBRXSJOlllero B nponecce aaljM!Jyau, onpeaenReTca ypasaeaa
/1/ 

eu 

""" • a (Dr) K (I) 

rae 

-K K 
a•2lln[..!LtrrDr) ]) 

Npn 
(2) 

-2) a r -speMB aaljM!Jyaaa B cex I Q -"l:•cno ATONOB ~ljMIJY3BllTa lla &IIRBB!ly IIOBepXBOCTR ( M , 

-3 2 -1 B TO'!Jte "• "P" N(xp,l•Np,•N4 •Na B M ;D- xoacjxjlanaeBT aaljM!Jyaaa aM celt 

J:OTOphiii BldpaJKa8Telll fjlopMynoft 

( _!_). D • Do exp - R T (3) 

3aec• T -a!SconJOTaaR TeMnepaTypa; 
-1 -t 

nOCToliiBBalll B ~tan rpaa Mon• 1 

-I W -aBepralll axTaaan.a B xan won. 

D 0 -xoaqujJRnaeBT aa.P.Praaa npa T .. + .. 

R -raaosasr 

Kax BBIIBO aa npaaeaeBaoll Bhlwe .PopMynhl ( 1), OIIBHM aa ycnosaft onpeaeneaast xoa<jJ

.PRIIR&BTa llH<jJ.pyaBB BBnB8TCB TO'IB08 R3M8p8BB8 Ba OllhiT8 BenR"':BBhl "pn • 

/1 2/ B naTepaType .onacaao uaoro MeToaos BhistsneaaR ·p - n -nepexoaoa • • B p11,11e 
18+11 

peiSOT uoxaaaao, 'ITO npa nepeMemeBaa caeTosoro aoll.lla no nallBa, nepecexa10111&ft 

p - n -uepexoa Boa llpliiMhiM yrnow, sena'IRaa B031lBX4JOII!eft apa aTOM fjloTo- a.,11.c. (ana <Po

TO'I'OKa) aaaacaT OT nonolKeBRB aoaaa. C noMo111•10 aroro M&Toaa accne,11osanac• apeNeBa 

.-3BB B&oCBOBBhllt BOCHTeneft TOXa B p - • D - o15naCTlllt1 IUlnB'IB8 RHBepCROBIIhllt CnO&B1 
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181 Jt811aiJOB a ~ftThl )'KIIOJKeau upa BaC'I'ylmeBU upo«Sos sa DollepxaoCTH, B paiSoore clle-

orosoll 3011.11 BCIIIOnYOBIUICS' lUIB BCCII81108811U CTpyKT)'pbl IIOny'DpOBOIIBIIJtOIIhiX Q8T8KTOpoll 

p - 1- ll -'l'lllUio 

Uem.10 IIAC'I'Otllllell paiSoThl BBIUlit'rCB upawese.IIJie CBeTOsoro 30.&48 IIIIB 113Mepe.IIJia rii1'-

6B.Bhl 38JierAJIJIB p - ll -uepe.ZOII8o lt\8'1'011 Dpo118p8B 88 llpBMepe 11~388 IIBTRH II p • 

ltp&MBUo 

I. 3Kcuep~weaT8nbB8H ycT8BOBit8 8 MeTOII 8awepeua 

H8 pac. 2. llpeiiCT8Bnellll )'JipODleBB8B cxewa IIIIB 83Mepesaa TOn:IIIDhl " -o6naCTH 11 
xl 

KpeMBBeBON o6paaue c p -A-IIepexo~:~ow • HaMepli&Wblll o6paaell aupennanca 11 uonapy10-

meN ll&plKilorene aa CTOnBJte weorannorpaljla'I8Citoro MBitpocKoua Reichert - Vie" C Do-

WOIIlloiO WBitpoW8TpB'I8CUX BKBTOII. o6paae11: NOr DepeW&IIlA'I"'oCll II IIII)'X D8pD811.1lB:YIIBPRhiX 

aaupaBneaaax qepea 11sa wuposa. lln• uonyuau ClleTOSOro 3011.118 acuom.sosanac1o ODTB'Ie

CJtall CBCT8W8 MBpocKOua, II pe3:yllb'I'8Te BCDOIIJo308811BB KOTOpol BMeii8Cb 803 -

WOlKilOC'I'b DOny"'a'l'b CBeTOBOII 3011.11 IIB8W8TpoN Beci:OliWI:O WBpoB. Mu~DOW TO'I-

110 aawepancll IIB8N8'Pp 308118 B OIIB011p8N8RBO Ba6IIIOIIIUIOC1o COCTOBBB8 DOBepXBOCTB o6-

paaua 11 o6nacn 3011.11& llpB :y11811B'I&D8 11.0 2200x. 3aTeMBBJOmee :ycorpoiiCT!IO aa MBpoclto-

ue 3AIIl811la110 o6paaeu oor ueuoro C118'1'8. 4tooro-e.~:~.c., BOaaa~taJOmall upa nepe~o~emeau qe-

pea o6paae11: CBeTOBOrO 3011.118, • perRCTpBJIOIIAIIACJo riUIJ.BaROW8TpoN G TBDa 41 IJ6/I, 

llnll TO'IBOro B3M8p8BBH ll pa Bali:HO Dpaii811Wlo ycoraaoiiB'I'b aaqano o6paa~~:a. Tpa.a-

neRBe Oltp)'rlllleT ero J!:paa. B YM8R1olll88T TO'IHOC'I'b 118M8p8RBII. fiOlt'I'OMY 8CCII8ll.:y8N4B DOBepX--.... 
ROC'I'b B 6onJomUCTBe Cny''l8811 mllllljloiiiUIACb, llnsr Wllllljlolllta BCD011b80118118Cb BOIIRaB c:yc-

D8R38B MBitpollopomKa M-14, 'ITO COOTII&TCTB:yeT llbiCOTe WUpoaepoUOCTell aa 110118pXBOCTB 

'" 10 WKW, llaaweorp CBeTO.BOro 3011.118 61o111 llpB611B3BT8111oBO 20 WKW, fipa eTBX )'CIIOII.IIliX 

TO'IROC'I'b 83Nepesall COCTaBnll118 : 10 MltN. Oaa NOlK8T 6bl'l'b 110Bbllll8B8 B8 DOpliiiOK DpB 

6onee TORitoll mnaljloBJte. 

2. Peayn&T&Thl saMepeaall a cpaasesae c oreopael 

Ha Kpewsaa p -orana c ylleiiWihiW couponaneRBeM p .. 6 ow N a apeMeaeM li:H3-
-4 

sa 2.10 celt npoao~:~anac& ~:~aljlljly3BSI nana 11 aorwocljlepe 8proaa up8 TeNnepaorype 

., 340°C B T8'181188 30 WBII)'T, Ha pac, 8 8 4 Dp8llCT8Bn8Rbl KpBIIhl8 38BHCBMOCT8 ljlo

'1'0-S.Q,c, OT IIOIIOJK88RH CBeTOIIOrO 30RII8 lUIH .!!BYX 83 9TRX o6p831lOB0 llHijlljly3RH ltOTOpbiX 

llpOBOQBIISCb B p83808 Bp8MJI Dpa OIIBRSitOBbiX YCIIOIIRHX• BaQBO, 'ITO II M8CT8 118p8XOll8 

1186JIIOII88TCH P83KO O'l&p'l&llllblll IIBK ljloT0-3,Q,C, 

x/ /8/ 
Bonee no~:~po611asr cxewa 3JtcuepaM&8TSII&8oll ycTa80BitB ll88a B pa6oTe • 
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,: ~.~1\ 

.:f; 
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4\' 

MexaaaaM o6paaosaau ljlooro-3,Q,c, lt8'18CTB88RO MOlKBO o6'ldlcaan cn&llYJOIIIliM o6pa3 oM: 

upa uepeMeme8RB ClleTOBOro 308118 ylKe 3&Meoraaa ljloro-e.Q,c, qepea p-" -uepexo11 8030_ 

ltaeT, Korna 3011.11 88XOIIBTCSI aa p8cCTOBRBB OT nepexona, M&8&meM naljlljlyaao&8b1X .IUIIlB 88 _ 

paBROB8C8biX 81181tTpoiiOB L D • llblpGit L p B P - B ll - ot5naCTBX COOTB8TCTB811RO, 

MucaManbllasr ljloro-e.n,c. R86nJOAaeTCR, ltOrll8 30BII 88XOIIHTCSI B Mecore p- • -uepexoAa, 

l'll& 88 Qaljlljly3BIO 88p8B80B8C8biX J[OCBTen&ll TOJt8 881tB8AbiB88TCSI Jl Qp&llljl B 110118 D8p8XOll.8, 

P&31tOC'I'b N8KCBMyNA lj!OTO-a.Q,C, D03BOBB8T '1'0'180 yCT880BBTb M8CTODOIIOlK88B8 uepe.zon8 , 

Oma61ta B3Mepe8all oupell8nB8TCB ljluTB'IecKB TO'IROCT&JO ycTa8o&neBHa 8a'lana o6paa~~:a. 

llnB onp8Aene8u "pa asorna anonse nocorarouo 83MepeRBsr aaqana o6pa3na a wecrouono 

lK88BH IIJIKS ljloT0-3,Q,C, 

Bep80C'I'b nonyqe88b1X 388'188RII "P." 88 88KOTOpblx o6pa3D:ax npoB8pHnac• anea:orpo
/8/ 

ljloTOXBMH'I&eKBM MeTOnoM, ouHC888biM B • Pe3yn&TSThl, nonyqeBBble IIB)'MH Meronawa, non-

80C'I'bl0 coanana. 

HaN8pe88oe 38S'IeBBe TOnmBIIhl " -o6nacT8 "pa noaaonsno OD~IIenHTb 9JtCDepBMeB 

'1'811b80 Ko31jlopHilJI88T a R3 yp8B88IIBH ( 1) B Cp8B8B'I'b ero C T80p8TB'I8CitBM 388'181188M a 

R3 ljlopMyllbl ( 2), Ko31jlojlanB88T IIH#y3RJI Bbl'IBCIIHIICH 110 ljlopMyn8 ( 3), ltOTOpYI llml Cny"18ll 
/9/ 

naljlljlyaRB IIBTRH B Xp&MBBB JIN88T BBJl 

D • 2,8 .JO-S ezp(- ~). 
. RT 

(4) 

llaljlljlyaBH RCC1181lOIIAII8Cb B Kp&M8BR P -TRD8 C Yll811l>Bb1M COIIpOTBBn88JieM p •2T2Q OW Mo 

HBJK8 npBBOIIHTCH IIBS npBMepa pacqeTa KoscjMjlanH8HTa a . 

a) llnH 88CKOIIbKBX o6p83IIOB p -1tp8M8BH C p • 6 OM M DpR OIIJ188KOBYX ycnoBJI-

ax na.P,Py3HB npa TeMnepaType t • 0 -13 2 -1 <' 
340 C ( D ., 8,7,10 M Celt Jl3 4)) ,&p&Me .. 

8 
r • 1,8,10 C8K B Cp81188M 3R8'188BB 

-4 
X PD • 2,3,10 M 11011Y'I880 91tC118pBM88TIUIJ.B08 

3B8'1811Be llpa 
- 5.9. a-

..;or 
T8op8TaqecK08 onpenen88He a B3 ljlopMyllhl 

a • 
Q -K K 

2l2,34[r.(li'Dr) Jl 

19 -8 
N PD • N a " 2,17,10 M ( DOIIB8lKHOCTb llblpolt 

-2 2 -1 -1 
I' p " 4,8,10 M B C8K ) Jl 

0 

DpB 

Q 
18 -2 

8 0 2,10 M , Bbl'IBCII8880l'O IIIIH IIJITRB C IIOCTOH880II pemeTKB a ,. 8,5A J naeT 

388'18888 a ,. 5,9. 

P-Kp&M8RH c 6) llnsr o6paalloB 
8 

r ,. 1,8,10 C&Jt B Cp&ll.IIJIW 388'188JI8M 

0 -12 2 -1) 
P"2,2oN'M0 t-880C(D•1,9,10 MeeK • 

-4 "P• * 2,8,10 M 9JtCDepRM8BT8nb808 3B8'18BJI8 

a .. 4,7, a 8ro Teop&TB'I&eKoe 3Ba'leBHe npa 
-20 -3 

Na ,. 5,95.10 w a • 4,6. 
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HTaJto U llpiiB8ll811llloiX BWDI8 pacq&TOB IIJI.IU[G XOpomee COBBA.ae ... 8JtCD8piiMe.IIT&m.JIIoiX 

saa•enl a c T&OptiTne<:DMII. Hc:a:o.r:ur 113 8'1'0ro, BWQCRU TeOpeTII'IeCitJI a 113 (2), 

IICDOido37lll B8KOTOpo8 llp116m1311TenJ.B08 aaaq&BJI8 KO~i~Ht ... &IITA llll~ll JUIJI KOUpeTBOrO 

cny'IAH, 11p11 11aBeCT.BWX r 11 "•• 113 ( 1) MolKIIo oDpelle~ D • Hcuom.ay~r cna-

6YJO SABIICIIMOCft A 0T D 0 MeTOllOM DOCII&llOBATe.riWIIoiX Dpii6DlK8UI )'ll&eTCSI ODpell

.ri.IIft IICTIUI.Boe saa•eB.IIe D. 

3. 8nJr1111118 lC'IIOBIII BaxUJL!orO llaD!oUiellllll .rill~ IIA lj!opMy ltPilBWX c!JoTo-s.ll.C. 

n11~Blll IIIITIIlll B p -ltpeMIIIIII 11Bnl18TCS Oll.IIOI 113 CTAllRI R3rOTOBn8BIIII Jtp&MBR8BWX 

lleT&KTOpoa Bll&paoro 11anyqen11 p - 1-. nua. KpBswe tjiOTO-s.n.c. •• IIUOTopwx o6-

paanax uocne llBtiltjlyaiiR IIIITBR IIM&IIR uonocy CSom.mHX aaaqeBJII cjloTO-s..Q.c. pacnpoCTpaUJO

IJIYlOCR nanuo B p -o6nacn oT p- • -nepexona, Jtax DoJtaaaao aa pacyue IS. Wapaaa Tax•x 

DOIIOC B 0Tll8m.JIWX M8CTAX 118KOTOploiX 06pa3DOB llOCTB:rana 6onee llB7X Mll.llnRM8TpoBo no

no!Sawe BBn&llllll aa6moAAJOTCII B llpiiCyTCTISID Kllllanoa s oKpeCTaoCTa p-a -nepexona. B 

aamax BCD8piiM811TAX 8TII "Kaaanw"' MOlKIIO o6'loJICDft ll&nBqR&M Dpolllltjltjly.llllllpoBABmero .rill• 

TBR B OTJl8nJ.BWX 7'1ACTJtAX Topll8 o6pa3Jl&e noum.awe 3Arps1388Dlll IIIITR8M B03MOlKIIW npll 

B81lOCT4TO'IIIO IUIOTBOI aamiiT& TOPJtOB 06p83JlOB B Dponecce BaJtyyM.IIoro Banloln8BB'B IIIITRlllo 

nocne TmATem.JIOI mnRtjloUB' TOPilOB KpRBwe toT0-s.AoCe llpRBB'M810T o6hi'IIIWI BRA C p83KO 

Bhlp8lK8BIIWM DRKOM B o6naCTII B'C'I'IlUoro p- a -118peli:OllA (Kp118AR 3 , pB'Co IS). 

3aJ:nJO••••• --. 
I. Paapa6oTauwl M&TOil cB&ToBoro aoua 11Bnlii8TCII yllo6aww cpellCTBOM accneAoBaiUIB 

rny(l•aw aanerans p-• - nepexoAoB B nonynpo~ll.IIB'KU (!ShiCTpoTa, 6om.mu TOqaOCTJo 

B3MepeaBI, OTC)'TC'I'BII8 DOBptllll:ll8DI BA o6pa3118X). 

2. 3JtcnepiiM811TanJo.IIO nony•ea Ko~aeaT a 113 ypaaaeJUIH (I) nu natjltjlysBII na-

TBB B KpeMBIIB p -'rllna. 

3. noK838BO xopomee COBDAl(8U8 81[CD8p.IIM8BT81IbBOro 3JI8q8BB'R a 

KB'M •s ypaaa•••• (2). 
c Teop&Taqec-

4. 0TyeqaeTCII0 qTO 8TOT MeTOll MOlKIIO IICDO.riJoSOBAft Mil 0Dp&ll8118BBII KOatjltjiQB8BTa 

llB<jlcjly3B'B DpiiM&cel B DO.riynpoBOlUDIJtU. 

5. MaroA llaeT BOSMOlKIIOCTJo nonyQft llODO.riRIITenJ.awe csen•••• o J:aqecTBe noBepx

socn nocne n~u. 

AsTOphl BhlpalKAJOT 6naronapaoCT& B.M. ronouay • B.n. Oc•neuo aa RBTepec K pa-
6oTe II DOII8311hl8 COB8Thlo 
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PyxoDRCJo II()CT)'DIUUI B UAATtNIIoCSIII OT.QM 
19 aupe.riii 1988 r. 

Hal_~·-----------

Xpn X 

Pac. t. Pac11peaeneBBe KOIID&BTP8JIU noaopaol npaweca N• c rny6a11ol x a pesyn~o-
TaTe llBtjltjly3BB B p -nonynpoBOilBBit& C DOCTOIIBBOI KOIID8BTpallB81 8J:D8RTOpo8 Jlla. 
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a) 0) 

Puc. 2. CxeMa .llmr HaNepeiiBH rny61111bl aaneramur x pn CBeTOBbiM 30II.llOM. a) 1-Kp&MIIR· 
8Bbll! o6paaen: C p- D -nepeXO.llON; 2,8 -sneKTpO.llbl; 4- CBeToBol! 30H.ll; G -
ran&BBIIOMeTp; 6) 1- BR.ll mn•~a o6paan:a csepxy; 2 -cseToBol! aoa.ll; 8 - aa
npasneHRe nepeMemea&s aoll.lla. 

8 

"'---. ""' 
•·r------------,----------------~ 

1----- Xp,"2f2 ffKif 

n 

.fool 

JIIO. 

too• 
l'fwcmD 

p-n ~1tllla 

IC•O(HtZw:uro olpa~} X•:Xpa 

0 tOO too 

p 

JOO 

.,!!~' ('-lou MINI 

c "'. 20 """ 

IHJo 
X,,K,. 

t 

SIJtl 

Pac. 8. 3aBRCRMOCT& ~'1'0-S..lloCo OT DonOllt8RRK CII8TOBOI"O 30.IIlla .QU Kp8MRR8BOI"O otlpaa
n:a Job 108. 
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Pac, 4, 3aBBCBNOC'nt ljloTO-s,.Q,C, OT DOIIOJK8DII CBeTOBOrO 30H.Q8 .QIIII KpeMHB8BOrO Oopaa-
118 N> l13. 

lO 

~-86C 
lfd . 

900,-----

r---------------~-----Xpn•68011Kif 

~ :Xpn•6401'1KH 

c 200 400 

1 
I ~ C6•mohti ----l T" JOHD c¢•20111(HI 

600 

I 
I 
I 

I 

p 

i' 

800 fOOO 
:X,IfKif 

Pac, 5, 3aBHCBMOCTb tjloTO-s,.Q,c, OT DOIIOJK8BBII CB&TOBOro IIOI!lla !I llpBCyTCTBBB llpO.Q~
tjlyB.QBpOBaBmero IIKTBB Sa TOpll&, KpKBW8 J B 2 OTHOCBTCII K pa311B~BWN y~SCT
KSN TOplis oopsa11s N> 2 npa ae.QOCTSTO'IJIQ rny!Soxolt mn•ljlo.Bxe ero, Kpa!laJI II 
DOCII8 rnyoOKOit WIIKijloBKK TOPliS DOKS3WB88T RCTKKB08 M8CTODOIIOJK8HK8 D8p8XO

.Q8 DpB 38.QSBBWX YCIIOBBIIX .QK.ptjlyaBK, 

11 


