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HCCII9AOB8HH.Il: KOMIT9HC81lBH 8Kil9ITTOpOB e5opa B Kp9MHHH p -THna nyTeM Apell:cjla 

Ill HOHOB IIHTH.Il: B SII9KTpH'I9CKOM IT0119 p - D -nepeXOAB ObliiH npOB9A9Hbl BD9pBbl9 neiiiiOM, 

TOIIUlHHB CKOMIT9HCHpOBBHHOII: IIHTH9M 00118CTH ( I -oe5naCTH) Bbi'IHCIIHIIBCb H3 9MKOCTH 

p - a -nepexoaa. Peayn&TaT&I on&ITa xopowo cornacytoTCH c TeopeTH'IeCKHMH BbiBOABMH, 

ITOIIY'I9HHbiMH nennoM npH npeAITOIIOlK9HBH, 'ITO B OOII!ICTH KOMneuc:_auHH _KOHil9HTpauHH 8'1'0-

MOB IIBTHH N ll B93/l9 ITOCTOHHHB H paBHB KOHil9HTpauHH BTOMOB' oopa N. . 
/2 3/ 

B paoo'l'ax ' H3Y'IBIICH MHKpOM9~HH3M 00p83088HHH KOMITII9KCOB IIHTHII: - oop H 
. ~I 

IIHTHII: - KHCIIOPOA, flepep H Peii:CC 0Dp9A91IHIIH T90p9TH'I9CKH cjlyHKilHIO pacnp9/l9119HH.Il: 

, BTOMOB IIHTHH B OOIIBCTH KOMIT9HC81lHH 8Kil9ITTOpOB oopa B Kp9MHHH npH ITP9AITOIIOlK9HHH, 'ITO 

ITOIIOlK9HH9 p- D -rrepeXOAB 80 Bp9M.Il: llpell:cjla He H3M9HH9TC.Il: H paCITp9/l9119HH9 KOHil9HTpa-

/51 
llHH AOHOpOB ITOCII9 AHcjlcjlyaHH HM99T- IIHH9l!Hbill: xapaKTep, B pauee Bb1ITOIIH9HHOII: paooTe . 

oblno nony'!euo aKcnepuMeaTan&ao pacnpeaeneuue KouueaTpaunn npnMecell: a oonacTu apell:

ljla n)'TeM H3M9p9HHII: 9MKOCTH p- D -nepeXO/lB H TOIImHHbl OOIIBCTH OTpHUBT91IbHOrO npoc-

161 
TpaHCTBeaaoro aapaaa 

HacTOHWB.Il: paoOTB ITOCBHL!l9H8 HCCII9/l0BBHHIO Bonpoca 0 M9XBHH3M9 ljlopMHpoBBHH.Il: 

p - I - D -cTpyKTypbi nyTeM Apei!ljla HOHOB IIHTH.Il: B KpeMHH9BbiX MOHOKpHCTBIIIIBX p 

Tuna, B 'IBC'I'HOC'I'H, npHBOAHTCH ueKoTop&Ie axcnepHMeHTBIIbH&Ie peayn&Ta'l'w no H3Y'I9HHIO 

ITOB9A9HH.Il: ·- . 1-, p xl 
-cnoeB 80 Bp9MH /lpell:cjla BOHOB IIBTHH , 

~9TOAHK8 9KCIT9pHM9HT8 

Hccnenoaauue npoaonunoc& ua MOHOKpHcTannu'!ecKoM KpeMHHH p -THna, B&Ipamea-

HOM no M9TOAY 'loxpanbCKOro, 3KcnepHM9HT81lbHbl9 oop831lbl ObiiiH 0Tp938Hbl nepneH/lHKY

II.Il:pHo HanpBBII9HHIO (II I j H HM91IH ljlopMy ITIIBCTBHKH C /lHBM9TpOM 1,8 CM H TOIIUlHHOII: 5 MM, 

Y~en&noe conpoTHBII9HHe 683 .j. 216 OM, CMJ BpeMH lKH3HH OCHOBHblX HOCHT911911: 

' < 1016 
CM - 3, 200 f 470 MKC9Kl COil9plK8H~9 KHCIIOpOAB 

0opa31lbl WIIHijloBaiiHCb KapoopyH/lOBbiM MHKpOITOpOWKOM H TpBBHIIHCb B Tp8BHT9119 

CP-4. 

nucjlljlyaHH IIHTHH npoBO/lHIIBCb B BTMOCijlepe aproHa, TOHKHII: CIIOII: IIHTHH HBHOCHIICH 

x/ •· /51 
HeKoTop&Ie aonpocbl ObiiiH KpaTKo paccMoTpeHbl B npe/lblllYWell: paooTe • HnlKe 

npHBO/lHTCH pan HOB&IX peaynhTBTOB, 
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aa onay eTopoay o6pa3UOB nyTeM aenapeHBfl B eaxyyMe oo-5 
MM pT.eT.). YenOBHSI natjl

tjly3HH (apeMfl aenapeHHfl, TeMnepaTypa H apeMfl natjltjly3HOHHoro OT*Hra) npaaeneHhl a Ta6na

ue I, noene natjltjly3HH o6pa3Ubl 6MeTpO oxnaJKllanHeb l!O KOMHaTHOil TeMnepaTypbl B TOpUhl 

o6pa3UOB TpaBHnHeb B MenneHHOM TpaBHTane (HNO I I HF I CH 1 COOH • 6 11 I 2 ) • B xaqeeTBe 

OMH"'aexoro KOHTaKTa Ha o6pa3Uhl HaBoeanaeb HBK9UaBhle MaKTpOl!hl no MaTOllHKa, onaeaa-
/7/ 

noll a 

llpeiltjl HOHOB UHTBSI npOBOllHUefl B o6bi"'HOil pa3plllKeHHOil aTMoetjlepe ( 1 MM pT,eT.). 

TeMnepaTypa npeiltjla B aanpaJKeaae o6paTaoro eMemeaas yxa3aBbi a Ta6naue 2. l.!epe3 onpe

neneaaoe BpeMSI npeiltjl OeTaliaBUHBanesl, o6p83Uhl OXUalKt~anHeb 6bieTpo l!O KOMHaTHOil TaMne

paTypbi, H noene TpaBJiaHHSI TOpUOB (a MenneHHOM TpaBHTene) UpoBOAHUHeb B3MepeHHSI, 

EMxoeT& natjltjly3HOHaoro H npeiltjloaoro p- n -nepexonoa H3MepRnae& no MeTonaxe, ona
/8/ 

eaaaoll a • 06naeT& oTpauaTen&aoro npoeTpaaeTaeaaoro 3ap11na a p- a -nepexone ac-
/6/ 

cneaoaanac& e noMOlllbiO lKHllKOro aneKTpotjloTorpatjlaqeexoro npoRBHTenfl • I13Mepeaae nono-

lKeHHII rpallHU M9lKllY D- 0 I - H p -o6naeTIIMH BO BpeMSI upei!tjla H3y"'anoeb nyTeM 
/9/ 

anexTpoxaMH"'eexoro ocalKlleHHSI Meua aa nepexouax 

SxenepaMeaTan&Hbie pe3yn&TaTM a ax o6cyJKlleaae 

a) 11 e e n ·e ll 0 B a H H II o 6 p a 3 u o a n o c n e tjlopMapoaa-

H H Sl ll H tjl tjl y 3 H 0 H H 0 r 0 p - ll nepexona 

Ha o6pa3uax c natjltjly3HOHHhlM p D - nepeXOllOM CHBMaUHCb eneuyiOlllHe 3aBH-

CHMOCTH; .. 
I) 3aaacaMocT& eMxocTB p - ll -nepexoua OT aanplllKeHHII o6paTaoro cMemeaaa; 

2) 3aBHCHMO.CTb WHpHHhl o6naeTB OTpHUaTenbHOrO npoeTpaHCTB9HHOrO 3apana OT aenH

"'HHbl npanoJKeaaoro oopaTHoro aanpRJKeaag, Hcenenoaanac& TaKJKe tjlopMa H rny6aaa 3ane-

raHHSI uatjltjly3HOHHOrO p - ll -nepexona. 

Pe3yn&TaTbi H3MepeaHA nnfl nfiTH o6pa3UOB npaaeneHM a Taonmxe I. KoaueaTpaUHSI npa-

Meea 6opa N a 6bma nony"'eHa xax ycpenaeaaoe 3Ha"'eaae naHHhlX1 Bhl"'HeneHHhlX TpeM.SI 

MeTonaMH;H3MepeaaeM eMXOCTB p - n -nepexona, npoaaneaaeM o6nacTH oTpauaTen&aoro 
161 

npoeTpaacTaeaaoro 3apaua B B3MepeaHeM ynen&aoro conpoTHaneaua (eM, ). 

HepoaaocT& rpaHHUbi p - n -nepexona, aa6mouaeMaa a o6pa3ue 1, no-aanaMoMy, caR-

3aaa C HeOllHHBKOBhlM oeaJKll9HH9M UHTHSI Ha fiOBepXHOCTH Oopa3Ua (aepOHTH01 H3-38 ae6onb

moro apeMeaa aenapeaaa). 
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6) H c c n e u o a a a a e o6pa3uo·a n o c n e · tjl o p M a p o a a 

HHII npeiltjloaoro p -n - nepexoua 

l.!epe3 onpeneneaaoe apeMR upel!tjla aa o6pa3uax cHBManae& no nopauxy eneuyiOlllHe 3a-

BHeHMOeTB: I) 3aBHCIIMOeTb eMXOCTH upel!tjloaoro p - D - nepexoua OT aanpS!lKeHHII 

00p8THOrO CM9lll9HHSI (aenH"'HHB HaUpHlKeHHSI M9Hllnacb B npeuenax OT HYUII l!O COOTB9TCTByiO

lll9rO H8UpS!lK9HHSI1 UpH XOTOpOM npOHCXOJlHU upei!tjl) j 2) 3aBHCHMOCTb WBpHHhl 06UaCTH OTpR

UaT9UbHOro npocTpaacTaeaaoro 3apaua a p - n -nepexone 8 oT apeMeaa upeiltjla npu 

06p8THOM aanpalKeHHH, paBHHIOllleMeH HanpHlKeiiHIO npei!tjla; 3) 38BHeHMOCTb WHpHHbl CHUbHO 

o6orameaaoil naTaeM a -o6nacTH x' a rny6aaM 3aneraaa11 p - D -nepexona 

x 0 oT apeMeaa npel!tjla. 

Pe3yn&TaTbi TpeT&eil rpynnbi aecnenoaaaaA anSI o6pa3uoa 1,2,5 H 14 npaaeueHbi ail 

pac, 1. KaK BHllHO H3 paeyHX81 WHpHHa D - o6naeTH He H3MeHHeTeH BO BpeMH upelttjla HO

HOB fiRTHS! He3aBHCHMO OT ycnoaHA l!R~Y3HH H upeAtjla, 06 9TOM 9KCUepaMeHT81lbHO o6aa

pylKeHHOM pe3yn&TaTe ( npa 6onee orpaHH"'eHHbiX ycnoaaax) coo6manoc& a npellbillyllleil pa-
/5/ 

6oTe • HaTepecao OTMeTHT&, "'TO Tonmaaa n - enol! BO apeMll npei!tjla aa aecxon&Ko 

MHKpOHOB MeH&We rny6HHbl p D -nepexoua no.ene uatjltjly3HH. STa pa3HHUa, no-BIIllHMo-

My, llOUlKH8 6hlTb paBHa WHpHHe o6naCTH fiOUOlKHTeUhHOro UpOeTpaHeTBeHHOrO 3apaua, 

AaanorH"'Hhiil peayn&TaT nonyqea H aa o6paaue 3, a KOTopoM uatjltjlyaaa naTHH npoxo

uana aaaqaTen&HO rny6lKe, qeM a upyrax o6pa3uax. STo anniOcTpapyeT pae. 2, aa KoTopoM 

llOKa38HO H3MeHeHHe fiOUOlK9HHH rpaHHU MelKl!Y D - -" p - o6nacTHMH a o6paaue3 

BO apeMSI npeAtjla. Tonmaaa a -enoa y aToro o6paaua ao apeMSI upeil<!>a oxaabiBaeTcSI 

TOlKe MeH&me rny6HHhi aaneraaaa uatjltjlyaaoaaoro p - a 

Ua MelKllY HHMH 6onhW90 "'eM y OCTBUhHb!X o6pa3UOBe 

- nepexoua, npa"'eM paaHH
r 

rny6aaa 3aneraHHH p - D -nepexoua paeTeT BO BpeMH upeA<i>a ( CM. pae. I H 2) • 

Kax aauao aa pae. 2, npa 6on&max apeMeaax upeil<i>a peaxoeTh oTnoJKeHHH Meua aa rpaaaue 

MelKllY ,. - i - o6nacTHMH yMeH&maeTcfl, 3To aa6niOuaeTcfl so acex o6paauax. Qqe

aanao, "'TO aneKTpOXHMH"'8CXOe OTnOlK8HHe M81lH Ha 9TOJ! rpaHHUe, HBnSIIOllleiiCH D + - D -
/9/ 

nepexouoM, aaBHCHT oT rpauaeaTa xoaueaTpauaa npaMeceil a nepexoue , Tax xax rpaua-

eHT xoaueaTpauaa npaMeceil a aToM nepexoue yMea&maeTca c yaenaqeaaeM apeMeaa upell<i>a 

/5/ 
(eM, ),TO pe3XOCTh B OTnOlKeHHH M8llH yxyumaeTCH, 

3aBHCHMOCTh lliHpHHhl o6naCTH OTpHUaTenhHOrO ITpOCTp8HCTB8HHOrO 38pHll8 B p - D 

nepexoue 8 oT apeMeHH upeA<j>a una USITH o6pa3UOB noxaaaaa aa pac, 3, Kax aauao H3 

pacyaxa, 8 npaKTH"'ecxa ae H3MeaaeTcH so apeMa upeil<j>a. HaTepecao OTMeTHTh, "'TO ae-· 

naqaaa 8 npa6UH3HTenhHO ITOCTOSIHHB llUH BCeX o6pa3UOB0 T,e, He 38BHCHT OT ycnOBHil 

ua<j><j>y3HH H npeil<j>a nHTHH H OT XOHU8HTpaUHH 6opa B XpeMHHH, Oaa TOlKe Ha UOpHllOX MeHb-

We TOnDIHHbl I -o6nacTa, Tax xax ll -OfiUBCTh He H3M8HHeTCH BO BpeMH upei!<j>a H 8 

5 



HMeeT UOBOJlbHO ManeHbKHe 3Ha'leHHH, TO TOJliiiHHy CKOMlleHCHpOBaHHOil JlHTHeM ol5naCTH MOlK

HO nony'IHTb npaKTH'I!!CKH, ecna aa rny15HHbi aaneraHHH npei!ljloaoro p - n -nepexona Bbi-

'IHTaeTCSI rnyOHHa aaneraHHSI JlH4Jijly3HOHHOI'O p n - nepexona. 3To nonHOCTbiO oGoc-

HOBblBSeT npeJlJlOlK9HHbii! paHbWe 8BTOpaMH M9TOJl JlllSI OllpeneneHHSI TOJli11HHbl CKOMneHCI!pO-

aaHHoil o15nacTH B p - I 
/10/ 

D -JleTeKTOpaX C IIOMOWbiO CyXHX sneKTpOijJOTOrpaljJH'IeCKHX 

npOHBHTenei! , 

nonHaSI WHpHHa oonacTH npocTpaHCTB9HHoro aapHna p - D -nepexona w Obina onpe

aeneaa nyTeM H3Mep9HHSI TOJlWHHbl i -ol5nacTH (c noMOWbiO SJ19KTpOXHMH'I9CKOI'O OTJlOlK9HHSI 

MeJlH) H TOJlWHHbl Oi5Jl&CTH OTpHU8T9JlbHOI'O npOCTp&HCTB9HHOI'O aapHJla ( C nOMOWbiO lKHJlKOI'O 

sneKTpoljloTorpaljlaqecxoro npoHBHTensr) npH HanpsrlKeHHH U , paBHSIIOW9MCSI HanpHlK9HHIO 

npeilljla. Dpa npennonoJKeHHH, 'ITO MOlKHC' npeael5pe'lb caooonHbiMH aocaTenHMH B p- n 

nepexone, T,e, B TOM cnyqae ecnH p - n-nepexon nonaocTbJO acTomeH, w 

HS BbipalK9HHSI Jlnll eMKOCTH p - n -nepexona: 

w -
tS 

41rC 

Bbi'IHCJ1SI9TCSI 

rae C -eMKOCTb p - n -nepexona , s -nnoman& nepexona, i -JlHSJleKTpH'I9CKaSI 

npOHHUa9MOCTb nonynpoBOJlHHKa, 

CpaaHeHHe peayn&TaToB, nony'leHHbiX JlllH w ol5oHMH MeTonaMH, noxaaaHo B Taonauax 

3,4 H 5 (nnH ol5paauoa 1,3,14). Kax BHJlHO aa Ta6nau, nonyqeHbi noaon&ao Gnaaxae aHa-

qeHHSI OCOOeHHO UpH' KOpOTKHX BpeMeHaX npei!ljla), 3TO yKa3biBa9T Ha T0 1 'ITO MOJl9Jlb non-

HOCTbiO HCTOW9HHOI'O p - D -nepexona nO)lTB9plK)la9TCSI JlOBOJlbHO XOpOWO JlllSI nepeXOJla1 

nony'I9HHOI'O nyT9M Jlpei!ljla HOHOB JlHTHSI B Kp9MHHH, 

3Kt:nepHM9HTaJlbHO nonyqeHHbl9 3H8'1eHHSI JlJlSI w ( nyTeM H3MepeHHSI WHpHHbl 

oGnacTH H wHpHHbi oonacTH npocTpaHcTB9HHoro aapsma) cpaBHHBanHCb co aHa'leHHHMH, Bbl-

/11 
'IHCJ19HHblMH no CJle)lyJOWeil XOpOWO H3B9CTHOII ljlopMyne Denna ( BbiB9)leHHOII JlJlSI 0'19Hb 

Gon&wHx apeMeH npel!ljla): 
~ 

w • ( 21' Ut l 

(I) 

rne I' -nOJlBHlKHOCTb· HOHOB JlHTHH; U -npHKJlaJlb!BaeMoe K o6paauy aanpSIJK9HH9 B 38-

nHpaJOmeM aanpaaneaaH; I -Bp9MSI Jlpel!ljla HOHOB JlHTHSI, 

3xcnepHMeHTaJlbHble H paC'I9THble KpHBbl9 Jlllll 'leTblpex oopa3UOB npeJlCTABJ19Hbl Ha 

PHCyHKaX 4 H 5, 0oJlBHlKHOCTb 1' Bbl'IHCJleH& H3 3HS'IeHHSI KOaljlljJHUHeHTa UHijlljlyaHH nHTHSI 0 

/1/ 
H3MepeHHOro nennoM • Kax BHJlHO H3 pHCYHKOB, y Bcex o6paauoB 3KcnepHM9HTanbHble 

KpHBb!e neJKaT Bb!We TeopeTH'IeCKHX1 npH'I9M paCXOlKJleHHe MelK)ly HHMH yMeHbWaeTCSI C yBe

JlH'IeaHeM BpeM9HH Jlpei!ljla, 3TO MOlKHO 06'bSICHHTb T9M1 'ITO B nei!CTBHTeJlbHOCTH JlHTHII He 

KOMneHCHpyeT nOJlHOCTbiO 6op B 06Jl&CTH npei!ljla1 KSK STO npennonaraeTCSI llpH BhlBOJle 

IPopMynhr ( 1). Ton&KO B ToM cnyqae, xorna apeMH npei!ljla pacTeT aeorpaHH'IeHao, xoHueHT

pauHH HOHOB JlHTHSI CTpeMHTCSI JlOCTH'Ib BO Bcei! o6naCTH Jlpei!ljla KOHUeHTpaUHH aTOMOB OOpa 

B KpeMHHH ( CM,/
5/), 
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BhlBOJlbl 

1) Dpaaeneabl naHHbre no accnenoaaHHIO cHnbHO ooorameaaoil nHTHeM D -oonaCTH 

nocne ljlopMHPOBaHHSI JlHijlljly3HOHHOI'O p - D -nepeXOJla H BO Bp9MSI npei!ljla HOHOB JlHTHSI B 

Kp9MHHH p -THna. noxaaaHo, 'ITO KOMneacapoaaHHa!l JlHTHeM oonacTb pacTeT BO Bp9MSI 

apei!ljla TOJlbKO 110 HanpaaneHHIO nepeMeweHHSI HOHOB JlHTHSI He3aBHCHMO OT yCJlOBHil uHijlljly-

aHa a upellljla. Tonmaaa D -o6naCTH He H3MeHHeTCSI BO BpeMSI llpei!ljla H npaKTH'19CXR pas-

Ha aenH'IHHe rnyoHHbl aaneraHHH p - n -nepexona nocne nuljlljlyaaH. 

2) C IIOMOWbJO lKHJlKOro aneKTpoljloTorpaljlaqecxoro npoRBHTellH Hccnenoaanacb oGnacT& 

oTpauaTen&aoro npocTpaacTseaaoro aapHna p - n -nepexoua nocne ualjlljlyauu H so apeMR 

Jlpei!ljla HOHOB JlHTHSI. 0oxa38H01 'ITO WHpHH8 Oi5Jl8CTR OTpHU8T9JlbHOI'O llpOCTpaHCTB9HHOI'O 

3apRil8 He H3MeHHeTCSI BO Bp9MSI Jlpei!ljla H 11pH6nH3HT9JlbBO OJlHHaKOB8 JlJlSI BC9X 00p83UOB, 

3) CnenaHo aaKnJOqeHae, 'ITO nyTeM H3MepeHHH rny6uHru aaneraHHH npei!ljloaoro a 

JlHijlljlyaHOHHOI'O p - D -nepeXOJlOB MOlKHO. nony'IHTb llp8KTH'I9CKH BellH'IHHy TOllWHHbl CKOM:.. 

neacHpOBSHHOi! JlHTHeM oonacTH, 

4) OonBaH WHpHHa W CKOMII9HCHpOB8HHOi! JlHTHeM o6naCTH H3MepeHa llyTeM 11pOSIBJ19-

HHH upei!ljloaoro p - n nepeXOJl8 SlleKTpOXHMH'I9CKHM OTJlOlKeHHeM M9JlH H nyTeM OCSlK-

neHHH lKHuxoro snexTpoljloTorpaljJH'Iecxoro npoHBHTensr Ha ol5nacTH OTPHUaTen&aoro npocTpaa

CTBeaHoro aapHna. Peayn&TaTbi cpaBHHBanHCb c peayn&TaTaMH, nonyqeHHbiMH no HsMepeBHIO 

9MKOCTH p - 11 -nepeXOJla, 3xcnepHM9HTaJ1bHbl9 JlaHHbl9 Oi5CylK)leHbl C npHM9H9BH9M T90-

pHH Oenna, 
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Ta6nHua 

-13 
BpeMII HC- BpeM!I TeMnepaTy- rny6HHa p -D B H A 

10 •N., napeHHSI AHcPtPY3,0T- pa AH<!><!>ys, nepexoAa p - D 

(cM-3 ) 
nHTHSI :IKHra OT»gtra 

(MKM) nepexoAa 
(ceK) (MHH) ( c) 

1,8 45 30 300 177 aepoaa~o~il 

1,8 162 30 306 227 pDBHblil 

1,8 300 120 306 475 pOBHblil 

2,4 45 30 300 197 pOBHblft 

4,2 162 30 306 212 pOBHblil 

----

Ta6nHua 2 

~ TeMnepaTypa 
HanpSI~eaHe o6paTaoro 

I o6pasua AJbeR<!>a 
CMemeHHSI 
( B} 

2 

3 

5 

14 
---

BpeMSI 

Apeil<!>a 

(qac) 

c 
141 49 

142 162 

141 98 

138 97 

127 102 

Tl}6nHua 3 

w ( MM) An !I o6pasua 

H3 aneKTpOXHMH'!eCKOrO 
H anexTpo<!>oTorpalj>HqecKo-

H3 H3MepeHHSI eMKOC
TH p - D -nepe-

,ro npo!laneHHSI p - n - I xoAa 

--------------~rr-epPx __ o_A_a----------------~-~---------------------
10 

20 

30 

40 

50 

. 0,558 

0,788 

0,906 

1,030 

1,156 

8 

0,582 

0,729 

0,821 

0,993 

1,079 

BpeMSI 

Apeil<!>a 

(qac) 

4 

10 

20 

30 

40 

50 

BpeMSI 

ApeR<!>a 

(qac) 

4 

14 

24 

34 

44 

Ta6nHua 4 

w ( MM) AnSI o6pasua 3 

H3 aneKTPOXHMH'IeCKOrO 
H aneKTpo<l>oTOrpalj>H'!ecKoro 
npOSIBneHHSI p - n-nepe
XOAa 

0,661 

0,929 

1,103 

1,309 

1,428 

1,590 

H3 H3MepeHHSI eMKOCTH 

p - n - nepexoAa 

0',671 

0,904 

1,120 

1,316 

1,480 

1,616 

T a 6 n H u a 5 

w (MM) AnSI o6pasua 14 

H3 aneKTpOXHMH'!eCKOrO H 
aneKTpolj>oTorpalj>H'!ecKoro 
npoSianeHHSI p - n -ne
pexoAa 

0,450 

0,694 

0,906 
1,022 

1,120 

9 

H3 H3MepeHHSI eMKOCTH 
p - n -nepexoAa 

0,416 

0,673 

0,807 

0,912 

1,033 

l' 
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x:x. 
{MKM) 

t 2000 

f500 

fOOO 

" 

10 20 

I' I I 

6 I ~3 
)( 0 )( A I " I 6 0 

30 
"' 

t,a 
-t(11ac) 

50 

P H c. I. 3aancHMOCTh rny6nHbi 3anoraHHH p - n -nepexona x0 (Kp. 1,2,3 n 4) n 
TOniiiHHbl 11 -o6naCTH x (Kp. 1', 2', 3' H 4') OT apeMeHH npelt<jla JlnSI 

o6pa3UOB No I ,2,5 H 14. 06p. I - KpHBbre I H I'; o6pa3eu 2-KpHBbie 2 H 2'; 
o6pa3eu 5 - KpHBbre 3 H 3'; o6pa3eu 14 - KpHBbre 4 n 4'. 
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'·../' p R Co 
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' I ,........xo-"1 

a.. 

I 

I 
1+--Xo-----t; 

8. 

0,5MM ....__.... 

I I I 
I"'X-ot I 

I---X .....,.-..I 

5. 

~-------x.--------~ 

'G. 

2. J13Meaeaue p - 1 - n -cTpyKTypb! BO apeMSI npelt<jla a o6paaue 3. KapTHHb! 
nepexonoa nony'leHhi MeKTpoXHMH'!eCKHM oca:>KneaueM Menu: a) nocne nucjl<jly-
3HH nHTHH, 6) nocne 4 qacoa npelt<jla, B) nocne 10 qacos npelt<jla H r) nocne 

40 'IBCOB npelt<jla, 

II 
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0 (MKM) 

t 200 

fOO 
0 0 0 

l I l p a D 6 
Q ---- D • • 0 

0 

0 

.tl 

fO 20 .30 40 50 
-t(llac) 

p H C, 3, 3aBHCHMOCTb TOnlllHHbl o6naCTH OTpHUSTenbHOro UpOCTp8HCTBeHBOro 38pHA8 OT 
apeMesH ApeA~a. x - o6paaeu 1; 0 - o6paaeu 2; e -o6paaeu 3; 

~ - o6paaeu 5; 0 - o6paaeu 14. 

p H Co 4. 
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( 1' H 2') KpHBble 38BHCHMOCTH 
"'KcnepsMesTanbBble ,< 1 H 2) s pac'leTsble 2 H 2 • - An" o6paaua 14. 
o 1 _ AnH o6paaua 2; w • f(t) • 1 H 

t' 



W{MK~3.-----------~------------------------------~ 

t 2 

/OJ 
9 
8 

( 

7 
6 
5 

" J 

2 

-- t(l.fac) 
p H c. 5. 3KcnepHMeHTanbHbie ( 1 H 2) H paC'IeTHbie ( 1' H 2') KpHBble 38BHCHMOCTH 

w • f(t) • 1 H 1' -llnH 00p83U8 3' 2 H 2' - _llnH Oopaaua 1. 


