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and after various types or row+empira'tiire in nitriaing i.h" t"':!?,'!:?,:i,",f^:i'i,?iT::=-':=
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HOM U peeepcupoeaHHoM moKe v

ynpaenflmb cocmaeoM, cmpyKmypod, Koppo3uoHHhtMu u QyHKL\uoHanbHbtMu ceoucm'zt'

Kpbtmui.

vAK 621.s57.7

564



999

se-Lco3 -Lab us egm oloH6eu Bcojalno{^eedgo o€rcahe} eH . lcoHhodu x -tcolldu^ :_.j:z

'l,4tooHXdasou 6l.4Hea14HsedtqE eut0rHexaur o.JoHHoxs^S6nU_oHHoHho::_:=
-xda€ruou tscrabusa )oSegou fiheuou u Hado)c^ udu BhHeuxeco eccahodu rjul{ef,I(,/_r__ -r,rI ^^',' '^' .^^, ,- -',oI eoHHeusoHelg^ anHesIma!^radau ,4-rcodo]c y!araHar,r,rueeil6";;;;;;;;;;_.;;
c4HaxgdueHadau alHamtqeou bc-Lae?o|ugeH y{e}Eegou j e-L uodt}aue fiHea mar,3_-
r4rcoHrouu aueada_LHt4 talorodxm s 

.(oH Hagrclastooc lolsegov c )Eegov ,"g ,rr_.__, WH 6gg',0g u q6L'WL = zU ,lrtH 
lozo'g v L66'VZ = e5; Otsrcou-xAasou {oHHoxeulc oc 8.,:=-: -eu9 otfiHeeodl4lrldoo I otfiHegtaHsedtca ea u,{srcgocou3 ,I4-rcoHxda8ou 

xeu^tclce,1 x=__,

:::::T:::j:::yi9f:.,:y",:l "j,uou 
o,o>,c"*,n?rroue o,crcoHHaxsoueH ramcuoer=_ : xrcHHaxgdee oHquarehudlo aueoa oHHaercaln^wred, 

"""""rurnr"r'Lr""";;;;;;;;; 'eyor oloHcuouodu oi Har, uas,{ r gu,t 96*19 eH Uew cfiHaua:.= -BHaOaU OiuHam'"eou )r rruosrdu 'rq-LHaHOUWO) 4r.tnoresrar.reedise r.r 4r,rinorreedgoorca_-; ar

_::|:.i:l:::liT L]":9:v [oH3)rouuwo) I4uodr]aue s onHauass .rrnrauu>,-4or.,rrj=...
-sed,{ scrasHHhbou 6 HaHUay! e-L Uoo.t)leue oJoHre$cu^c eu u?ay,t t4uHatrxego rdu er:_ r -LO eCSAhOdu oroHuole)t rheefidBIIOU Cr30v{x3fi8ee 'r'cud ek ro^vauc )]e) eEudeE: l aL.lHauauaduo r.4 xrqerdl xrqurorheerdsuou xrqHuole)r 

"r""nf * ou"iou;;i";;:;;. _=
furcdrou xtqHuey! K HeaodrNdoo ecJehodu uolooHdanoHolps xt4)icahrlaH[)i OHHE::: 'xgl4rcda8-Io u x',naeug(u.tA a oruHouxeJo 

^woH 
Hasrcatnlwnodu y Il4uOE,':- __ 4lgHdacdeg v,iel I3^sedgo'elor sorHafiUedl xnm9,uogt/tei xetcaw s oHHag-I3ofn^y\]xec_ =_=,c -ve 'e)€egov 

'efnoree 
rl Hged tqe 'o.ior ewody 

'.)ueco 
xrqHh -Iceuu xhlcah uuerchdlci-=., orrreeodura:do$ )l lfiVoaudu org .[tr] eroi orr,rseuavaOuceOaOeu r^srggocouc ,vdav, ?._ -cos 'Lo{6Hu^dree 'orq-IcoHXdaE0u qc6^d gdorue 'erqdoto} 'roaegou xr)cahrlHejdo xrc-.-= -14HOUASa 6C-LAeErhaLJcogo (% 0g-0g) erruodrloue clcoHgocoua 6erno{earocaed Eet:: __

elol t4rooH.ouu du g ttqdyou atcHHa€rcohe) qteh^uou 4-rtnoruo"rou ,r'";-r-;""; - -a -deb9_o c -u4uod,,,aue {rsureScu,(c Haxout/odu 
"r""roar^oO* , 

"r_"""Orr"rr" ""_,,= qhuavev tsvHaHva^ uuu axler e ,xs,4rcdeero e u rrcoHxdosou ou 6,4Hauau;;;;;J 
"r_.'- 

_,
foloirqs c exoi xulooHtouu xtcHHomlqaou r,4du leuu xtcHlehou x HHodolc^sv BkHe-_.J

tqc, j -HodlraueoLlued oE-tcuoaefiodu I tsl4HoHay,J[du 6uV quey,J_oaouo rioaeuuc 1,1 o]cuahJ y,,_,
-cueHoxhrH^O arol ltolcah',uo dou ,,1 r,loHHsorcou eH 

'rHavxeco "r""'oOu ;;;;;,; .__
'el01 l4rcoHrouu ufi Houguaduced oi"_:: -aH ooHHousouc^go ,x6fircdasro a v uvuodev _LcoHxdaao! BH B,,cd]ou afiHeBuHse:<= olxneeuuuelarl or^m4aHcueu Eor |vuadcv xrsr ueeodn uusoduoHxouC r4UHAHua!,i ,,f -odrr,rw xeercpodrcr{ e 4ruaxltveogxoy{ l4uHeaodry,rdoe ndu xeH _L3euu xrqsa H!.,Jad)i E _. -oHro 

^rcH-Lxouce 
c Lll4iSdasro xrcHvoxadau 14l,4HaHUOUet 'qlrrcdeero edrawerau ra rq-:_-_ wo HomoHrooc wfi)tocrqs c leuu xrqHlBhoU 

'l'reevuueraw rdu la:eugodu xtcreasda: ",, 9r:

_, ,* ,,,,:,:1u^:r'-:rdr 
exerrola:-drq3-dt.ll suv souoslca xtcHl,taqgo l/ reuu xtqH_Lehau ,,,,__: -m HL1S rHeeod rrdoQ fidu ersegawlrdu 111{eH loxow tst4louoHxor 6et jaeatctegedtE. = weslct4o'c r,rurrrcHque) Hf c ao)l'eco xtq_Lol4oucod>rr.r w orhHeeodrn^Oo6 ro,,isrca6couo -::

o*.rHaueedueH ou scx inoreh ul;,;;;;;^,^"";;;;:;;;;"'il;;il;:*:li';i,tlii"';"_=_# ojalnotsusedu^ r,ldoS xrsuhuueed eu"eeor"uoucy .gl,l 
HaUxecoodrlaue s eouc,{ a r::_,.

":1:1:i _::i:1:"" 
r4r\iesrcfo8c hylrqHcueHo hlH^S ,axsrcuauc )e)r .,4 

fulcd)rou ,1r.c._.: -^.Lx^dtc c-Ltsusedu4 .aolVeco ucxrtno{eedgo Bl,llououol 
"*r"l " 

.r^""_,"4osc rar.,,rtr-_ r:, -P,,90 ',Br'4HAH UOO3 aLI]COhr4ulrelet{darHn gcehtnor^eedgo n oeouo oHHaE_LCvSdCOUA! :
-areeelou l4t4Jt4)tocic€ tsca[lno]ehnuro ,eeouo t,la Hexdadoc Numcuog c tqseuuc ole -._ :- n3 6y-ug 'rg-ug '6y-ug ,no-us weseuuc y cedarsu tscraemrqsou 4rHaHuvaoc x.._:=_ -Hre33ag erHeso0q[oucl4 BH r/,rouoxadau c esouo oaoHco eH umeseuuS -torearqd)oL, ],,
:il:::.1.:ir:y: lcHxoveHorocrqa rureeodraNdo$ uuE/ .Or,t sorHay,raue 4 HaH(uaoolr:6 du ex)el e '4osoHco o 14 h eourlio) xrrrHouhrr.ldg o,*nur"ri" "r_,JJ;r;;;:ffi;;;.:,_
6 Haheucago'eU e olaHmoHg otoHHaua'aduo,lrcoHxdagou urlHedvtdu cu? roi^ecuou:,, z -oo eH 6u'qdlou ed^redpuue {oHHodl)aueod}xt\) v _ot'ded 4oHHot^todsoc ,t4t Heodl,,a_._-_

'4t4-Llqd)Oti e81C{Oe: ,, J 'selcoc 'g14Hauxeio q-Lcodo)c eH q'Leaoerc aveoa ,legcohodu wtcHUodl)]eue c_ri__=: sodra'{edeu 4 rcr^doQ niol,HoHoneu o}quol r,^rr,,rtnor6uo8eou' wea1c40a3 u {od^'}^dlC r,,,-.el rurcdlouoHeaq uer B,,rHeaodn^doo wocaahodu or""u""ori.oJ;;" ;;;;il;"i,r;=_ er r4r l'1Htro rjc-Latsu86 Sl4Uodllaue fircHdpHoxhelcaH raua.LLlHUOueH xnlcsh HerdoaH H x,.,: xtqHhuuOed 
^h 

drerr ori{yca r,fi H eeq ueJ L{arlHoUaaE :ee uod-Lxaue eNfixad Wal4HaHayta,, A



--.!- c lBoilHok ro6aBKoii

-{F 68 noriso( c n'pNeudnr!

flnr nterannnoaqL4fl ne\]arHblx nna: : r
,"'i"t" ,onul""bl K AuaMerpy orBepc-i r
rnvxux) u cnoxHonpoShnupoBaHHblx
,o t"g"""r" B OneKTpoflure c Bblpal

*J"" i'" p"""parpo'aHHoM roxe Mexa-c

""iunnr.ullru 
c peBepcoM roKa B npl'!T-=

a"*no"u"t"" B TOM, qTo BblpaBH!4Baloulrle f,

6rpo"u"""'" Ha noBePXHocrr4 j:l:^:^:=., 20

s

i0

noonoout4oHanbHo rpaAUeHTy ToKa co:!

cnolr. xoropsri npensrcrByer ocaxAexHt

"iyn"* " 
ocrpblx KpoMKax' 

"n9"?6-"^t^"-T-

"oi ""tunnra"Url4 
orsepcTt4l4' c

."#:' pacrBopeHneM npn o6parHon "lll-T j
ffi G"i""*"o Ha Bbrcrvnalo.ult4x 1^"3"";lil1

Anr cHrrl4e KaroAHblx nonfl pntuul::=
1, B Al ltl ul

cTall oHapHblx ycnoBl4gx OAHOBpeM-eH=
v r qr{rrvi rsr, - -- ,

nr"o t""r""n"toe E in t4 MaKcrMarbFE--Pxc. 1. BnfitHi4e cocraBa 3neKrponura nrii t""ir""n"ioe Elnin t4 MaKcrMarbrif,a
n neeeYell11111::i:"'."#f,," *"roA"oro noreHqrara c ryy""r:". jjt*

t,0 dT,s 0r 0.{ 0,2 0,0 -0,2 -0'4 -0'6 -0'8

gvic.3 v' 4,peBepcl4poBaHHbll4 ToK np4BoAt4T K Aenonflpr3aq tl,npoqecca ocax'qg-4F' J

tua E^.,MeHbue 3HaqeHn" n" 
'J"q'i"nu 

n'plil craqxoHapHoM oneKTponn3e npl4 onv.4

nnor*ot'aroxa.HaonrcAaer"";il"dil{*:,:':":l"Ll""iff &"#;::"J:a=
;i?:ffi U,1;'i*?:Hti::"J;""il;;;;;-B"6"'';."r',.:"il#ii"i,:t'1rnoBb{:#i;,ffi ffi";;;4:H[1?:]'""i1,1"il3["1i,""'J"Xili:l?i::JJ##Tft:ff ;KaK 4 Ha nocroqHHoM ToKe' rrpr4 PsDevv''t/v-' " aBHnBaoqei 4o6a=cr' r
*"*"i 

- 

"o,g"n""r' 
Meiq[ np!4 BBeAeHfi s 3neKTponqr Bblpi

nnorHocrh o6parH oro'o*u no'"i'i-#i;:li::::-:f l"*:-ll,:nnf#:f;fl J:tr
HilX"r:'#::3il::fi '"ffi l"#"*io*""""'ru"'ceB3neKrpononoxhrenbHvtoc 

:oDql

nOnFplil3aUt4rc npOl-lecca MeAHeHuq
qro"ruru-r"n"""uocrara Elins 

-! ^1.11 Y

(E-,, - E,n,J xone6arni sosPacraer'

6e: ao6agxu
c ao6aB(ol't

Pfic. 2. ACM-CHuMK!4 noBepxHocrur MeAHblx ocaAKoB' i-- 4 Alaw2

.,,s

30

e"i:o
E'- 

15

10

q,B

500

P[c.3. BnIFHYe cocraBa 3neKTponrra Ha nepeHanpgxeHue€b]AeneHufl Meall Ha

roeBepcupoBaHHo"';;;;;;;''t;"'=20:1rurc'lnp:io6p=1:3



1.99

-t4edjodu creaoecuouol4 o r'eeuuodr)aue sor'r xad xrcHhhueed h He8otsadah hdu aHHeE 1:
-Veco x l4)oohl,1H eac uer EuHeaodfir\dod evoraw auHaHav!fidu tJc-La6userouad u v\itqHaH-':

'elor xrSoHlouu {amcuog r4du rl}ve3o arcHHos-tc3he)l q,Leh uou labuoeec- ?':-
-oh!4vo!4dou ot4HoHav{l4du !ro]o1 v!rcHH6o-Lcou 3 o 4HoH€edc ou eePd t-Z 8 t4t4|qd)lou I E:--
x!4lnc^d rau o Hexdauoc Bc-Lees hfiuag^ erHaHour,^ro] oroHcuateht4dtood,L)aue aauc-, ':
B Hado€rged fiHauerc uomcuoq o arJuouJa e)ol eoqu^uwr,4 oroHredgo ut4src4ou [d L-.] :::ry
ov Lg'v Lo xB)tueco E fitso!\ esrcahl4uo)] a Hamrcaou tscroeuorugeH nl 001 oE l. -Lo B)ol c---:-
ic-Lor3eh !ralHahfluo€^ c [0 l;,] ,{r4eu uou 414-Ucd)ou aetcoc aresodLlu^lad raBuoaeo- :::
oloHredgo u ojov,:cdu 'rce^eu fllcoHqua-L UU'tqroiSeh'e]or r4rcoHrouu ouHaHau\lel4 a=:::-
'arc13l4Hdoeo]uaw 'arcH-Louu 'ee uodr]aue oloHdeHouhelcaH xglteouc,{ g etcHHaF,{uou s,'-':
'elot otoHcuauadu 

^rood 
fi fihe€udBuou l4oHUo-Le) ol|4Hamtcsou ) r Uogt4du ee[uodr)ei.

xrcHdeHor{hprooH aurexawlrdl 
^r,\loHcuavadu 

)l xl4}e|4ug'e)ol xB HaheHe udu euodl]aue :-=
-Lcod -Lrboxc{odu e?lo)l '(orelju> v,rol4He8oeedgo c et/ote] utcouxdeeou BH 

^)lHauu 
c^]T:- ;:

ro,(eedgo arcdoro) 'e8fcofnaa arqHs -Lle-oHr-SoHXda€ou rot^ercr^c du ao.Lhuodllaua =
r4) 1-LeHr1) l4oHHemoNc ,JeHolee scloBHl4huou a Hauxecoodtlaue {ofooHdowoHovee ''':

-t4) bfiHesouauccr,r rcrercu,{ead rcHaueercvadu g ol4d eH es uodr)aue eowfixod xtqHc=-:
vlavHeeoequoucr4 c eltauod.l-raue oloHH haohomor4l-oH-Le$c u^3 er 4tsttar,,{uou 'n3-us ::---
-oequouch oHaxouvadu aor)rerHo)r xr.rvcar'rdrveue 6u|9dlou otosmusub B[HeSod rJc:= '-1
-oresfiHeedrce 3 alhuodrlaue I oro-L noHHeaod oda8ad t{ v\ioHHUotcou eH reuu xtqHleh?- :'
rqNrxod arcHcuev'14-Luo tcHedqrcs {14HesoVou3c14 xrcHHeUeeodu erercu,{eed E a Heaoc,'f'::
-eeod ualuH ol4fnol^Uoucou Vou fiuuaue fiuHaHuav,i 14 -Le|Ju xtqHlehau 3s-LcUoEe odu E -. -::
cleaoequouct4 raBUoaeou orh 'e)|or oioH Heeodl4cdeead rtcoHl-ouu aueadarH !4lo]odh- :
o{qlcoHhr4rceuu 11o}ocrqa -LolBbeugo ar1}cahhuuelc}4dro} uaw a mBrcaug Bl,1ltcd}oll t,: "

B|4Hauarroduoc oroHr)e-LHo] eH huuaa 'h.zrilc! 6Zr0'0-2900'0 roi6ueercoc eeuuod-L)loui =,'
l4-Lgov!r4o aer e [eoddox |4]ol oic-Lco]{orc foHHor40oddo) 4amcuoq aL4inoteuPugo 't1}:?::
-r,ruuerclrdxoruavr: arcH-LouU aauoo qten,(uou 136uoaaou hilcH-IdeUHero oc olllHaHeedc oL -"-::
4rsuHerogedeed orh 'oueee)iou 14l,41rcdlou xrcHtsani tcol{orc {oHHofieoddo) o He€cl--

waHuadg e 
oeol 

ecqu,{uNu oroHredqo e)ror l4rcoHlouu >r 
oul 

eccu,{u!,lr oiovr:cdu evot l4-IcoF-: -'-
-oHro e '! : (0g-02) crrcg oHXUou r'laHtiadc s 

deor 
ecqur(utn:r ororredgo rrcosqueruuv rt ' - =:=

oiolarsdu urcoHquo-Ll,4uV a HomoHro 'ti"tB Heaouarcc lr:tqHHat/aeodu oHgeuJo3 'orh ;,=-
-osrouo8o)^d elor oroH Hesodfiodeead oroHccu^ur4v eornr xed adogtcs fidli aa uod-LNe--: '':
-Lrherc udu v,roh 'amtq€ otcdoto)'e)or xB-L3oH-Louu xrr'oqed du eLluodtlaue t4toaa -Las-'::::-
-oahodu xlcHEodl)aue olqlcoHdeHoL4hel3aH 3 exler aoHHeeuac 'eolue3o eElcahe) avtsz-- i-

hee dBuou B HeheHe oioHquev\ir4crehl oltlHahl4ua=-'

-l4du h orh 'e]ol 6elnorausercoc be]csoati eded raercedeoe 'BcroemcHov{^ ox}et }or 4o--::
-reemqsew,( euodrvaue crcow t/oeodu BeHsfi-Lread rqro-Lceh !4 Hax!4H3 dLi (9'v svtd) .t-=:
eccahodu rahee dBuouav h evor oloHquauadu oruHahr4uaa^ ) -Lfifio€t4du tqlolceh afiHe-<::-

or hEs dcLrou orlHUore>r eu (g) o'rg 
= 

oeor 
'(;'; rutraHroupe rHa h ++eov) e)o-L oloHHe€ od!4cd ase: '

(e) cw L : oZ = 
dqor : d'r rdu eror oJosredgo ra o:owrdu 4arcoHrorJU 6rHamoHrooc afiHcl,.lLJg ; :
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Pl4c. 5. nonrpr3aqroHHbre KpIBbte, nony']eHHble npfi pa3fil49Hbtx ycnoBxgx

M pyeMbre pexxMbr SneKTponfi3a Anfl nonyqeHrr noKpbtrt4ri, cocTogtlt4x t13 ToHKl4x
M14KpOCnOeB.

Ha ocHoBaH u aHanu3a cocraBa u cBoicrB noKpbtn4i, nonyqeHHbrx npu pa3nuqHb{x
oneKrpoocaxAeHne (pe3ynbrarbt tdccneAoBaHlai npeAcraBfleHbt B [1; 3]), 6btnr
rpaMMbr Ans Soprurpoeauun noKpbtTl4i, o6naAanulux TpeoyeMbtM ra6oporvr cBoicTB-
nofiyqeHHbrx ocaAKoB npeAcraBneHa Ha puc. 6. floxpsrrua cBerflbte, [4eflKo3epHucrbte.
MeAx Bapbnpyercg B 3aB crlMocfl4 or ycfloBui gfleKTpoocaxAeHhg B npe,qefiax 5,
HafiMeHblUee 3HaqeHue nonyrleHo npt,t qepeAoBaHfiu nocronHHoro fi [MnyflbcHoro roKoB-
Hfie Tpex oflTt4[4anbHbtx pex[MoB nocTogHHofo, fiMnynbcHoro u peBepc].4poBaHHot'o Tox(B
Ao Aocr,4xeHng TecrfipyeMoi TonquHbt noKpbtrl4e e 6 [4x[4, a raKxe qepeAoBaH e erlax E
nocneAoBarenbHo no 5 MxH npuBeno K +opMl4poBaHulo no(pbtrnf c 6nu3Kr4M
(6,92 r 6,93 uac.7o cooraercraerro).

PIc. 6. P3M-cH!aMKu noBepxHocTy noKpbtrufr cnfiaBoM Sn-Cu, nony,]eHHbtx npx pa3nusHbtx
oneKTponu3a - npx nporpaMMHoM t 3MeHeHru roKoB: a, 6- nocTogHHoro n uMnynbcHoro; €, a-

,| peaepcupoBaHHoro (a, € - cBexeocaxAeHHoe noKpbtrue; 6, a - nocne xpaHeH|,F B TeqeHl1e 6
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