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nna nonyq&BRR K&q9CTB9BB~X CIT8KTpoM9TpaqecKBX KpBMHBBB~X A9T9KTOpOB M9TOAOM 

Ill 
Apeft~a aOHOB naTBH aBT9p9CBO BblHCBaTb BnBBHBe AH~y3HB a Apeft~a ITHTHB 88 CTpyK-

Typy A9T9KTOp8, npa 8TOM rrp9*A9 BCero Be06XOAHMO YMBTb onpeABITBTb TBn npOBOABMOCTH 

• i -o!SnacTa•
121

, a T&Kll<& ee yAerrhaoe conpoTaeneuae . Pemeuae &Toft aaAa'ln aaTpyA

ueao TeM, 'ITO BYli<HO yMeTb aaMepaTb oqeab B~COKOOMBbt il M&Te paan. Ecna onpe A e rrHTb 

Tan npOBOABMOCTa -o6rr8CTB 06bi'IHblM MBTOAOM no 3 H8K Y TBpMO 8 ,Q,C ,, TO B c n y qae 

0'19Bb B blCOKOOMHOrO M8T9pB8IT8 -Tan B3M9p119TCII K8K n -Tan aa-aa 6 onbmeil 

flOABHlKBOCTB 8IT9KTpOHOB. OnpeAeneuae Tuna rrpoBOAHMOCTH C noMOUibiO H3 M epeHHII npS!MblX 

'/2/ 
X8p8KT9pBCTHK A9T9KTOpoB npa M8IT~X TOKS.X A810T He BC9rA8 nerKO HHTe pnpeTHpyeMbiii 

peaynLTaT. 

B Aauuoil pa6oTe acnonLa oeancH MeTOA onpeAenenaH Tuna n p oBoABMOCTB c rroMOUibJO 

H3M9p9 HHII ~OTO 8,Q,C,, 38KITIO'I810UIHIICII B CIT9AYJOUI9M, 06paaeu OCB9UI89TCII C TOpU8 CBe

TOM, nponnKaJOUIHM npa6naaaTerrbuo ua 0,5 MM, B MecTe cy •H e CTBOB&HHH a neKTp H'IecKoro 

nonS! (T,e , y n e peXOAOB n + 'n , p+ ·p HITH p -n ) npoHCXOAHT p83 A 9 IT9 HH9 8 IT9KT pO HOB 

a A bipoK, a p eaynLTaTe qero B AAHHOM MecTe 6yAeT CK&'IOK uanp HlK9HHII. E c na a n epaoM -

npa6naJKeHHB YA9ITbH09 ConpOTBBIT9 HH9 683bl CqBT8Tb nOCTOHHHbi M no AITHHe A 9 T 9 KTOp 8 , TO 

BBnH'IRHB CK8'1K8 6yABT nponopUHOH8ITbH8 KOBT8KTHO il p 83HOCTH noT9 HUH8ITOB COOTB9 CTBYIO-

m e ro n e pexoAa. 

06CyARM B03MOlKR09 BITRIIRHe H90AHOpoAROCTH -o6nacTH ua aaMepeaae THna rrpo-

BOARMOCTB. Ecna KBKRM-To crroco6oM (orracaaae &Ta~noco6oa 6yAeT A&Ho uaJKe) yAano cL 

BblRCHHTb 1 'ITO i-o6naCTb 89 M9HH9TCH BRyTpH Tuna npOBOAHMOCTH B 9CTb rrpOCTO o6-

IT8CTb BBOAHOpOAHOft aneKTpoRHOII rrpOBOABMOCTH, TO ee COrrpoTHBIT9HH9 6 yAeT BC9rA8 HBlKB Y D+

-o!Sn&CTR (aa-38 'XBOCTOB' OT AH~y3BR 8IT9KTpOHOB R3 STOll 06IT8CTH H Apy rax npH'IHH, 

pac. IS) . Aaanoraquo, ecna i -o6nacTb - o6naCTb ueoAuopoAuoA AbipO'IHOII rrpoeoAaMoc 

Ta, TO ee COITpoTBBIT9HH9 no TOll lK9 rrpB'IH H9 B bllll9 y D + -o6rrBCTH H HHlK9 y p + -o6 -

IT8CTB (pRe. 8). TaKHM o6paa oM, B o 6 oax cny 'lallx u epa a uoMepuocTb conpoTaeneuaH 

o6naCTB T8KOB8, 'ITO KOHTBKTH811 p83 HOCTb 3 8Bbllll89 T CII Arrll n - p n epexOAB H 3 8HHlKB-

eTCH AnH L - H- nepexoAa. CneAoeaTe nbuo, ueo.iluopoAHOCTb MBTepaana u e M e mae T npa

BBrrbROMY onpBA9U8RHIO THIT8 npoBOAHMOCTH, CneAyeT, OAHBKO, HM9Tb B BRAy , 'ITO Arrll 

O'IBRL BbiCOKOOMHOrO MBTepaana -Tana B03MOlKRB oma6Ka rrpa onpe n e n e uaa T u na 

ITpoBOAaMOCTH aa-aa TOrO, 'ITO KOHU9HTp8Uall nHTHH B6rrH3H 

+ : 
KOBIT9HTp8lXRIO BKIX9BTOpOB B p -o!SnBCTH. 

+ n -nepe XOAB n p9Bbllli89T 

Ha pac. 1 npueeA9Hbi npaMep~ pac npeAeneuaH ~To a.A.c. no Topny o6paaua B OAHOM 

cnyqa e , KOrAB ' i -o!SnaCTb' HBHO -THUS, B ApyroM, KOrAa OH8 p - Tuna. 
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Pa36epeM Tenepb MeToa~ onpeaeneaa<~ conpoTaaneaa<~ - o6nacTH. 

Baaqane onpo6oaanach ao3MO~HOCTb H3MepenH<I conpoTaaneHH<I H3 pacnpeaenenaa no

Teanaana no WnH~B8HHOMY TOpUy npa o6paTHOM CM9W9HHH Ha aeT9KTOp~. npH CM9W9HHH 

nop<~axa MHnnaaonhT ace nanpg)KeHHe naaaeT ua p - n H L-H nepexoaax, a -o6-

nacTH TO'IHOCTb H3MepeaHR Mana. B To )1{9 apeM<! . aa)Ke np11 cMeruenHB nop<~axa (0,2-0,5)a 
171 

y)Ke npHM91UHB89TC51 51Bn9HB9 3KCTpaKUHB , 'ITO npHBOaBT K 38Bblill9HHJO Bbl'IHCneHHOrO 

yaenbaoro COllpOTHBn9HH51 H ORO 'IACTO nonyqaeTC<! B~rue COOCTB9HHOrO (pHC, 2), 

/5/ 
B naTepaType onacaa MeToa H3Mepeaag yaenbaoro conpoTBaneaa<~ BbiCOJCOOMBoro 

MOHOKpHCTannB'I9CKOrO Kp9MHII<I HA BblCOKOl! 'IACTOTe, <OhoT Me Toa Oblfl HCI10nb30BAH HAMil B 

HACTO<!ruel\ pa6oTe, J13M9pHT9nbHa51 CX9MA a3oop8)!{9HA Ha puc, 3, neTeKTOp BKnJO'I89TC51 00 

BTOpol! p930HAHCHbll! KOHTyp, y KOToporo HHayKTBBHA<I CB<I3b C nepBblM Obina cnenaHa Cna

ool!. AMnnBTyaa CHrHana COCTAB ngna aenH'IHHY ( 10- 15i MB. HanpR)K9HBe 113M9pRnOCb Be 

M911KHM BOnbTMeTpoM an<! BbiCOKoA 'IACTOTbl c Bb!COKHM axoaHblM conpoTuaneaBeM Pohde 

Schwarz Ha BbiCOKoll 'IACTOTe B pe3oaaace eMKOCTb p - n - rrepeXOllOB H KOHT8KTOB 

aon)KHB. wyaTBpoaaTbC<!, Hanp<!)K9HHe uenaxoM naaaeT Ha 

aon)KHO Bbi'IBCn<!TbC<I no <jJopMyne 

-oonacTb, Ee conpoTBnneaBe 

v 
max 

RH 

HyTa, 

R• = · 

v 
RR(~ 

VII. v 
-"'.A&_ 

v 
g 

rae 

H8np<!)K9HH9 B KOHType IIpH pe30HAHC9 093 aeT9KTOpa H C p830MKHYTOl! B9TBbJO 

VR -pe30HAHCH09 Haflp51)!{9HH9 HA COUpOTHBI19HHH - B9TBb C aeT9KTOpoM p830MK-

v. -p930HaHCH09 aanpRJKeaae aa aeTeKTope - aeTBb c R8 pa30MKHyTa. 

Oaaaxo npoaeaeaa~e H3MepeHB<I ae aanB npaaanhH~x pe3ynbTaToa no cnenyJOmel! npa

qaae. 3xaasaneaTHA<I cxe Ma aeTeKTopa H3o6paJKeaa aa puc. 4a. Ha a~coxol! 'laCTaTe oc

TaeTc<~ 9KBHBaneHTHa51 CX9Ma, H306pAlK9HH851 HA pHC, 46, UpH ~TOM 

npH ru ... oo 

cno<~ acxo aaoro 

R 

3necb R 

~ 

(R+R
0
+) + w 

~ ~ . 
c R • :R

0
+ 

R + R + + w 
2 

c ~ R 
0 

R 
2
+ 

p p 

- conpoTaaneaae - o6nacTH 1 

... R o+ 

R 0 + - conpoTan neaue 

p -Tana, aceraa HMeJOmerocs B H3roToaneaa~x neTexTopax, R -co-

llpoTHBnEiHB9 1 KOTOpoe 38M9p519TC<I peanbHO BM9CTO 38Mepa C011pOTBBn9HHII - oonACTB 

npa y'leTe cymecTBOBaRR<I R o+ 

R yMeHbWa9TC<I, CTp9M<!Cb K 

, Banno, 'ITO npa yaemt'leHBH qacTOTLI 3aMep<!eMoe 

R + 
p , 'ITO a aa6n10aanocb axcnepaMeaTanbao. 

no B3nOlK9HH~M llpH'IRHaM B nanbaeltW9M npOBOnHnRCb R3M9p9HRSI llOCo~e COillllB~BKB 

+' n B p+ : - o6nacTeA (ronhxo - cno<~). npa sToM 
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.2 
p ( OM.M ) • · R a ( OM ) • c a ( DcP) • 0,9 • }0 • 

0K83SD0Cb, qTo senHqBH8 H3MepHeMOrO ynenbBOrO CODpOTBBn9HBH 38BBCBT OT M8T9pB8D8 

KOHT8KTOB. Y!cnODb3 0B8DHCb cneAyJOWHe KOHT8KTbl: BBK9D9Bble, H3 cepe6pHBOA D8CTbl 0 8DJO

MHHH9 B bl9 H H3 8KB8A8ra. BocnpOB3BOAHMOCTb B3M9p9BBA ADH BC9X KOBT8KTOB COCT8BDH8T 

B9DHqHHY ( 10 -15)%, l13MepeHHH C KOHT8KT8MB B3 HHK9DB B cepe6pHHOA naCTbl A8JOT UpB6-

DH3HT9DbHO onuy a Ty *e senaqaay ynenhaoro conpoTaaneuan. YlaMepeaan c anJOMBBBeBbl

MB KOHT8KT8MH ABIOT M9BbWYJO B9DBqHay ynenbBOrO ConpoTBBD9HHH, Eme M9HbWYJO B9DBq&Hy 

ABIOT H3M9p9BHH C HCDODb30B8HHeM KOHT8KTOB B3 8KB8A8r8. 

TaKBM o6p830M 0 B9AOCT8TKOM A8HBOrO M9TOA8 HBDHeTCH CHDbBOe BDBHHR8 KOBT8KTOB 

aa peaynbT&Tbi aaMepeaE!A, qTo, xaaanocb 6bt, ae cnenyeT aa Teopaa p - n nepexona 

/3,4/ 
HB BbiCOKOOMBbiX nonynpOBOAHBK8X ( TODWRBB B3M9pH9MbiX o6pa3UOB B8pbHpOB8D8Cb B 

npenenax 0,8 - 2 MM). 

· Bonee aane*Hbia peaynbT8Tbi 6btnB nonyqeabl aaMepeaaeM pjlcnpeneneaan noTaHABana 

OAH030HAOBbiM M8TOAOM DpB HBDPH*9HRHX nopHAKB A8CHTKOB MBDDRBODbT, YlaMepaHRB IIpo

BOAHDHCb B nonaolt T9MHOT9 MeTOAOM KOMD9HCBIIRB C BCnODb30B8HH9M B KaqecTBe r8DbB8-

HOM9Tpa BbiCOKOqyBCTBHT8DbHOrO DpH60p8 4> 116 C neTeKTOp8 COWDH!IJOBbiBSDHCb ft + H 

+ 
p - o6naCTII R B8 WDR!IJOBSBHbl9 DOBepXBOCTH HBBOCRDRCb HHK9D9Bbl9 KOHT8KTbi, 0K838-

D0Cb, qTO T8KH9 KOHTBKTbl HM9JOT oqeab M8D9HbKOe KOHT8KTHOe CODpOTRBDeHH9 ( 8DIOMRHR9-

Bbie KOHT8KTbl I!MeiiB . 60DbWOe nepaXOAHOe COnpoTHBD8HHe) R He MeWSIOT H3MepeHHHM. J1a

MepeHRB noTeHAH8D8 npOBOARDIICb DpH CMemeBRR B OABOM R npyrOM H8Dp8Bn9HRII, qT06bl 

YAOCTOB9pi!TbCH B TOM, qTo BnHHHReM KOHTBKTOB MO*HO IIpeae6peqb. BbtHCRIIDOCb, qTO o6e 

CHHTbi9 KpRBbi9 RDII nonROCTbJO COBn8A8JOT (pac. 5), RDH CM9W810TCH no OCR ' y ' R8 

ae60DbWYJO B9DBqBHy ( B cnyqae H9CKODbKO p83BOA CTeneHB naneHBH B8DpH*9BBR 88 KOH

TBKTBX B npHMOM B o6paTHOM H8Dp8BD9BBHX), He M9HHH B8KDOB8 ( pRC. 6, 7), l1M9BBO HBK-

noa KpHBbiX onpenenneT ynenbaoe conpoTHBneaue. 

Oneaasanocb BDBHHHe conpoTBBneauH y Teqxll no wna!IJosauaoMy Topny aa peayn&TBTbl 

113MepeBBA, 3TO CODpOTBBD9HB9 nerKO B8XOAHTCH H3 KpBBOlt pacnpeneneHBH IIOT8BUB8D8 DO 

Topny neTeKTopa B o6nacTB p - · n nepexona npa c~emeHBB ero a o6paTBOM aanpasneaua. 

I 
Oxaaanocb, qTo aaAneaHoe TBKHM o6paaoM conpoTuaneuue, nepecquTauuoe Ha enaHHAy nDBHbl, 

3 HaqBT9DbBO npeBOCXOAHT CODpOTRBD9BBe, COOTB9TCTBYJOW99 C06CTB9HHOA DpOBOAHMOCTB B 

- o6nacTB ( pac. 2). 

npoBOABnBCb B3M9p9HBH DpH p831IlfqBbiX D8A9HBHX H8npH*9HBH H8 BCalt TODWBB8 

o6nacTB ( pac. 5,8 B 7). BbtqucneBHbte npa aTOM ynen&abte conpoTHBneaBH npaKTBqecxa cos

nananu. CnenOB8T8DbH0 0 BDBHHR9M HB'b9KUBB B 9KCTp8KUHB B ABHHOM cnyqae MO*BO npeae6-

pe,qb. 
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PeaynbTBThi uaMepeaul! MOJKHO c¢opMynupoaaTb cnenytomHM ot5paaoM, KoMrreacupo-

BBHHB!I ot5nacTt, MOJKeT HM9Tb aneKTpOHHbll! THII IIpOBOnHMOCTH, a MOJK9T 6biTb H nhipO'l.BO

ro THrra. KpoMe Toro, oT ot5paaua K o t5paauy HMee TcH 6onbmol! p aat5po c rro yneJ1bHOMY co

rrpoTHaneauto. 3aMepeaHbi9 HAMH !19T9 KTOpbl HM9JIH pa36poc IIO y neJibHOMy COIIpOTHBJl9HHlO 

OT I5Q no 3600 OM.M. CaM IIO ce6e -enol! 'laCTO HMeeT aeonHOpo!IHyto IIO COIIpOTHBJie-

HHlO CTpyKTypy (puc. 5,9). KpoMe TOro, IIpH H3MepeHHH naHHbiM M9TOnOM Bbl!IBHJIHCb H ne-

T9KTOpbl C -cnoeM, cTpyKTypa KOToporo 6bma n - p • Pacrrpeneneuue uoTeauuana 

IIO TOpUy TBKHX CTpyKTyp npH H3M9H9HHH 3HaKa CM9ill9HHH, HO IIJIH OIIH~ro H Toro JKe TOKB 

He COBnan aeT. 3To CBHII9T6JlbCTBy9T 0 !IBJIH'IHH n - p nepexona auy TpH - ot5nacTH 

( p HC. IQ,II). 

C p aaae aHe nauuoro MeTona c uaMepeBHHMH ua B biCOKoll 'laC TOTe ( Ta6nuua I) rroKa-

3 8 110 1 '9: TO H 3 M8p8HHH H8 BbiCOKOft li8CTOTe C HHKeneBbiMH KOHT8KT8MB HnH KOBtt'8IT8MR H 3 

c epe6pHu ol! rra CT bi n atoT rrpaaunbHbil! pea ynbTBT B cnyqae ueB biCOKoro y nenbaoro c orrpoTBB

neH HH . B c nyqa e B biCOKoro conpoTuaneuaH - B btme 700 OM. M H3MepeHHH ua BbiCOKol! q ac 

ToTe peryn Hp HO 3 aHHJKatoT yneJibH09 COIIpOTHBJl9HH9 MBT8pHBJIB, n o - BH!IHM •'>My, 3TO KBK - TO 

C BSI38HO C KO H T8KTHbtMH HBJ19HHSIMH , 0 qeM Y}K9 ynOMlf'H 8 110C b BbiWe. 

4>H3H'19CKH9 IIpH'IHBbi , npHBOnHillH9 K aneKTpoHHO l! HJIH !lbl pO'IHO l! IIpoBOnHMOCTH B 

o6naCTH 1 K ee H90.llHOpO.llHOCTB 1 QORBJ19BHIO p- 0 nepeXO!IOB H T • .<:l . 6ynyT HCC Jl9!10Ba Hbl 

B nanbHefime M C fiO M OIDhiO OllHC8HHbiX M9TOllOB. 

BbiBOn bl 

PeaynbT BTbi pa6oThi MOJKBO c¢opMynupoaaTb cnenytomuM ot5paaoM . 

I. 3Kc n e pHMeH TBJibHO uccnenoaanHCb TpH MeTona H3MepeHBH ynenbuoro corrpoTHBJieauH 

- o6nacTH neT eK Topoa. Hau6onee ot5'beKTHBHhill peaynbTaT, no-aunuMoMy, naeT H3Me-

p e aue COIIpOTHBJl9HH!I onH030BnOBbiM MeTonoM ITOCJI9 COillJIB<jJOBKH n + H p + -ot5nac-

T 9 l! H ItaH9C9HH!I HB illJIR<jJOBB HHbl9 ITOB9pXHOCTH BHK9Jl9BbiX KOHTBKTOB, 

2. npennoJKeB M6TOn orrpeneneHH!I TUna npoaonBMOCTH -ot5naCTH no KpHBOll <!Jo-
T o a . n .c. \IP" paauoMe pnoM ocaemeuuu Topua neTeKTopa. 

3. PeayJibTBTbl H3Mepeuull noKB3biBBlOT, 'ITO B 38BHCHMOCTH OT ycnoaull nu<!><l>yauu, 

n pell<jla H ITBpBM9TpOB KpeMBH!I COnpOTHBJl9BH9 KOMIT9BCBpoBBHHOll Ot5JiaCTH MOJK9T HM9Tb H 

a neKTpouuyto u nhtpoquyto rrpoaonuMocTu, At5coJllOTBaH aenuquua ynenbaoro conpoTuaneauH 

IIO BBillKM B3MepeBHRM M6B!I9TC!I OT o6paaua K ot5pa3UY OT }50 no 3600 OM.M. 

B nanbuellmeM rrpencTOHT '18TKO Bbi!IBBTb YCJIOBBe, B KOTOpbiX KOMIIQHCRpOBaHHB!I ot5-

JIBCTb RM99T IIblpO"!Hyto npoaonHMOCTb. 3TO BBJKHO nnH C03nBBB!I CII9KTpOM9TpB'I6CKHX neTeK-

TOpOB BB KpeMHHH 

CO CTOpOHbl p+ : 

p -TRIIB , ~ KOTOpbiX MepTBbll! enol! ITpB Ot5Jiyqeuuu t5yneT B03HRKaTb 

- oiSnacTu.l I 
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B aaKnJO'!eaae BbipaJKaeM 6naroaapaoc Th A,YI, KanHHHHy a a npaKTH'!ecKyJO H TeopeTH

qecKyJO UOMOIDb B H3MepeRHQJ< COUpoTHBRaRHR Ra BbiCOKOil 'laCTOTe, 

n H T e p a T y p a 

I , M aTepaanhi coBeiiiaRHR no nonynposonHHKOBhiM neTeKTopaM RnapHbi J< aanyqeaail. OH.IlH, 
ny6aa, 1962 r. 

2. Baa UJKaRb-Ba, A.H. C aaopOB, A.n. Cnaopoaa, n.H. CHMOHOBa. nT3, 84, N• 4, 1964, 

3. 3,H, Aaapo anq, E, /v\ , Kya neooa. Paaao'rexHHKa H aneKTpo naKa, 1959, No 10, 1708. 

4 . 3 .H. An apoBH'I, IO.C. P R5HHKBH, K.B. T e MKO. )f(T¢>, 1958, Bhm, 1,55, 

5, Nibler Ferdina nd, Helling er ottor, " Z ,.Angew Phy s,", 1963, 16, N•5, 30&-311, 

6 , 'I'.Messier, Y,Le cor o ller, J,Merlo Flores, IEEE Transactio ns on Nuclear 
Scie nce N• 3 1964, 2 76, 

7 , Low G ,G ,E ,, P r oc, Phy s, Soc., ~. 310 ( 1955 ), 

PyKonacb nocTynana a aaaaTenbcKnil oTaen 
18 ~eapanR 1965 r. 

No aeTeKTopa 

Ta 6 na o a 

p ( H3Mepe HB8 Ha BbiCOKOil '!aCTO TEl) 
OM,M. 

c N l -KOHTaK 
TOM 

57.3 

38.4 

71.0 

48.7 

16.6 

123.0 

85.3 

C KOHTaKTOM 
na cepe6pn
noil nacTbi 

67.4 

41.0 

73.0 

50.0 

18.4 

47.7 

141.0 

7 

(HaMepenne pacnpeaenennn 
UOT9HOHana) 

p OM, M 

160.0 

46.0 

192.0 

66000 - 100.0 

17.300 - 86.0 

c 11 - p - nepexonoM 
B 

c n -p -nepexo.noM 
BRVTPH 

362.0 
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KpBBAH pa cnpenene aaH ~oTo s .n .c. no Topuy neTeKTopa npa ocoemeHHH 
pa BHOMepHbiM CBeTOM B cnyqae i -<>DnBCTH n hlpO'IHOil npO BO!lHMOCTH. 

X - TO Jl<e B cny'la e j - 0·!5na CTH 9neKTpO HHOil OpO DOLlHMO CTH . 

8 

I U(GJ 

a2<~~ J -= -tflf(/ 

0. 22 S =2 CMZ 

0.2 

0.18 

O.f6 

0.14 

0.12 

0.1 

0.08 

0 

p B C. 2. 

0 02 04 0.6 0.8 f.2 f.4 f.6 (.8 2 d (MI'f) 

KpBB8B pacnpeneneaaa noTeanaana no Topny onaoro H3 neTeKTOpOB npu 
o!5paTBOM cwemeBIB ua HeM. YKa3aao ynenbaoe conpoTBBneBBe, BhlC'lBTaa-
Boe no aunoay lrJlBBOl! B I -o!5MCTB. 
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c 

p R C. 3. CxeMA a3uepeHRR conpoTBBn&BRR A &T&ItTOpA IIA BblCOitOA 'IACTOTe. R8 

CODpOTRM&Rll& RArpy31tB, C -nepeM&BRAB &MJtOCTb, Cc B R -eu-

ltOCTb B CORpoT RBil8RB8 0 &ltBBBA118BTRbl8 ll&T&ItTOpy. 

Ci 
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R, 
a) 

~ 
Ri. 

6) 

p R Co 4. a) SkBK&an8HTR8 H CX8M8 AeTeltTOp8 R8 RB3 kO A '18CTOT8. 

6) 9kBIIB8118RT H8R CXa M8 neT-'KTOp 8 R8 B bi COkOI! '18CTOT8. 

10 

I 
I 

p " c. 5. 

p II C. 6, 

U(M8) 
• - npstMoe HanpaG.n. 

)( 

I }C- OOpamHOe- n-

30 I J :3 ~Ka 
5= 0,58ci-1 1 

I 
20 

10 

a 
a 0.2 tH 0,6 aB 1 1,2 (,4 ~6 f,8 2 d(MM) 

KpR Bbl& pacapeaen&RHSI IIOT9RilH8118 llp B CM& m eHHH B OAROM H n pyroM R8ll 

p8BIISRHH. B a aaaoM o 6pa a ne i - o6nacTb an eKTpoaaoro T u na. 

U (r'~G) 

8 

6 

4 

2 

• - npRMOe HanpaG.n. 

>< -oopamHoe - -- -

0 0.( 0.2 0.3 04 0.5 d {MM} 

K pHBbie pacnpeaeneRHH noTe anaana npa cMemeaaa B OAROM B npyroM aarr

paBneaaHx. B n a a aoM o6pa3ne i - o 5 nacTb llbipoqao ro Tarra. 
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S=0,6c,.,z 

a2 a4 06 o.s 
• - npfiMOe HanpaG.!!. 
X - OOpctmHOe - ,-

\~~~ 
~ 

'J =0,5 IJKQ 

1.2 d(MM) 

P 11 c . 7. PacnpeueneaRe noTeHul!ana npR cMemeHRH B oAHOM H upyroM aanpaaneHHHX 

- uae aepxaRe KpHBbi e , coo TBeTcTBY!OIIIHe TOKY I • I MKa. HmKHSUI 

xpHBHH cooTBeTcTayeT Toxy I • 0,5 Mxa. B ASHHOM o6paaue 

p H C . 

o6naCTb Ab!pO'IHOrO THUS. 

U (MG) 

f6 

14 

f2 

10 

8 

6 

4 

2 

'J = f,5 u.Ka 

0 1~, I I I I I I I ·1 I 

0 02 04 06 0.8 I l2 f.4 f.6 1.8 2 d (MM) 

8. KpH B8 SI pacnpeu e neHKH DOT8HUKHn8 , COOTBQTCTBYIOIUHH TOI<y 1 • 1,5 "ua. 
KpRBSH , cooTBeTCT BY!OIUH-" TOKY I • 3 •xa , .o.nll 3To r o o6paaua RaotSpaJKe• 

Ha HH p11c, 5. 

I2 

p H C, 9, 

p >! c . 10. 

u (M8} 

60 

50 

40 

30 

20 

fO 

0 

J = 3 J,iKCl 

S = 06 CM2 

02 0. 4 0.6 0.8 1.2 d{MM} 

K p HBHH pacrrpe uene HHH no Te HuKana no Topuy . B nHHHOM o6paaue 
rrac~h Ubipo'!Hor o TKna. 

-o6 -

U(MG} 

160 

f40 

f20 . 

fOO 

80 

60 l I 
// 40 I I 

20 

0 Qf 0.2 03 O.lf 0. 5 d {HM) 

06paaeu c P - o nepexouoM BHyTpH - o6n a cTa. 
CO((TBQTCTBY!Oll!HSI OUHOMy H8Up8BUQHH!O CMQ!l!QHIIH, 
BeTCTBY!Oll!H S! CM9ll!QHII!O, npoTHB01t01tOJKHOMY nepBOMy, 
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