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nepabte c o o6weHHR o6 ycnewaoM npHMeHeHHH I p -n 1 - nep e xoLioe Ha rep -

MSHHH Ll11 R perucTpauuu anbct>a- qacTHu 6bJnH C LlenaHbi MaxxeeM a 1949 - 1953 ro-

11-31 
Ll8X , Y1cn011b3YH nepeXOLlbl C Ll HSMeTpOM 'lyBCTBHTellbHOA 06118CTH OK OIIO 

-2 
10 CM , OH Ha6 11 '0Ll 8 11 npH llOllSL18HHH 811bcPa - qaCTH U HMllY11bCbl C 8Mll11HTYL10J.\ 

LlO 12 MHrrnueonbT, a HecKonbK O paa npeebtWaiOwue ypoaeHb wyMoe. BbiiiO TSK >Ke 

yCT8 HO B11 9 HO , 'iTO cPPOHT H8p8CTSHHH HMll YilbCS B 3THX Ollb!T8X He npeBbiW 811 50 H8Ho

C 9 KYHL1 l rpaH uua nonoc bi nponycxaHHH ycunuTem I . 

Boa M O>K H O CTH ucnonbaoeaHHR noeepxHOCTH biX I P - n 1 - nepeXOLlOB Ha repMa-

14 I 
H HH B K8 '19CTBe 81lbcPS- cneK TpOMeTp OB H3y'I811HCb B pa iSOTe M eJ.\epa H r ocC HK8 • 

A e T o pbt He npHBOLl RT n aHHbrx o epeMeHax aapacTSHHR H a MnnHTYLl SX HMnynbcoa, 

HO yxaa btBaiOT , t.tTo xopowue peaynbTSTbi nonyqaiOTCH llHWb c I p -n 1 - nepexOLlSMH 

M 8 110A n t fOW8LlH• npu yeenH'ieHHH ll110W8Ll H nepeXOL1 8 3HepreTH'I9CKOe paapew eHHe 

cne xTpOM e Tpa yxy Ll Ula e TcR . 

XapaxTepHCTHKH u MexaHH3M pa6oTbJ repMaHueewx anbct>a- c'ie Tt.tHKoa paccMaT-

15 6 I 
pueanHCb a pRLle pa 6 oT Pbi BKHHa H ero COTPYLlHHKO e ' • B aTux pa6oTax u cnon b -

30B8llHCb I P-n 1 - nepexOLlbl c¢epu qecxoA ¢opM bi c nnowaLlbiO nnacTHHKH 

r e pM8HHH S = 4 MM
2 • B OT!IH'IHe o T pa 6o T npeLlbiLlYWHX aaTopoe a aTux u ccn e -

Ll 0 B8HHRX 81lbcP8-t.tSCTHUbJ He LlOXOLl H!IH LlO C!IOR 06beMHOrO 3SpRL1 8 H BCe npo u ec 

C bl LlBH >I< 9HHH a e p a BH O B 9 CHblX HOCHTeneA HM eiiH Ll H cPcPY3 HOH H bllt xapaKT e p , ¢>opMa 

npuM e HRBW lfXCR I P -n I - nep exonoa o6ycnoaHna aaeHCHMOCTb aMnnuTyLlbl uM 

nynbca oT Tot.tKH nonan aHHR an b cl:>a-t.taCTHUbJ. B cooTee T C TBHH c ebJnonHeHHbJMH ae

T o paMH 9 THX pa 6 0T npH6!!H>K9HHbiMH paCt.t 9T8MH 6btn0 llOK838H0 0 t.tTO LliiR HCll01lb30-

B8HHblX H:vtH o 6 p83UOB 8Mll11HTYL1 8 HM llY1l bC8 npH611H3HT911bHO 11H H eJ.\HO 388HCHT OT 

conpoTuen e HHH HarpyaKH, a noToM LlOCTHraeT H SCbiW9HHR. B aaeHCHMOCTH OT npH-

110>K 9HHOT'O K C•r e T'IHKY HanpH>KeHHSI 8Mll11HTYL18 HMri y11bC8 8 H8'1811 e p93KO B03p8CTa

eT , a 38T9 M 1 B LlOBOIIbHO W HpO KOM HHT e peane Hanp51>K 9 HHJ.\ 1 OCTSeTCH no CTOSIHHOIL 

.l\l\aKCHM 8 1lbH8H 8Mll11HT YL1 8 HMriYIIbCOB B 9 THX Orlb!T8X p8BHSI118Cb 5 MHJI11HB01lbT8M 

n p H BpeMeHH H8p8CT8HHH 2 - 10 MKC9K , 

Pbi BKHHbiM H Ll p . 6bma uccneLIOBSHa TSK>K e pa6oTa !"epMSRHeBbJX anbct>a

o 161 
c t.t e Tt.tHKOB npu HH3KHX TeMnepaTypax annoTb no 1,5 K • Bbrno ycTaHoaneao , 

t.tTO npH C TOJib CHilb H OM OX118>KL19HHH Ct.t9T'IHK08 8 Mfi11HT YL18 HMllY1lbC8 C1191"K8 

y:vteHbW aeTCH , HO OTHOWeHHe CHrH8118 K WYMY p e3 KO yeenHt.tHBaeTCH I LlO 80- 1001 • 
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06 ycnewaoM npHMeaeHHH noaepxaocTHbiX I P -1'1. 1 - rrepexonoa a r e pM8HMH 

171 
EpoMneA • a Ka'-lecTae anbq,a-crreKTpoMeTpoa coo6wRnH TaK>Ke M aKxeaaH a 

2 
Pa6oTa51 c nepexonaMH, HMSBWHM H pa6o'-!He pa3Mepbi 2x2 MM , rrpH TeMrrepaType 

- 9 
>KH.OKOrO 830T8 1 OHH ITOJJY'-IHJJH HMDyJJbCbl C cPPOHTOM H8paCT8HH51 3• 10 C9K H no-

JJ y '-IHJJH aaepreTH'-!ecKoe paapeweaHe laa ny'lwRx o6paaax I 6
{ =2 , 7 % . AaTo p br yT-

aep>K.0810T 1 '-ITO C llOMOWbiO C'I9T'-IHKOB TaKoro THI18 BI10JJH9 B03MO>KHO ITOJJY'I8Tb 

HMnynbChi c q,poaToM aapacTaHH51 M eaee 0 ,5 aaaocexyan. 

Pa6oTa anbclla-c'-!eT'-IHKOB aa ocaoae noaepx aocT ao- 6apbepHhiX I P-n lnepe-

181 
XO.OOB B repMaHRH llpH KOMH8TH OA T9M!1epaType lt3y'-laJJ8Cb TaK>Ke MeAepOM 

¢opMa HMnynbca 6bma aaAneaa RM aa ocaoae TO'-!aoro peweHH51 3ana '-IH o .a BH>Ke -

HHH HOCHT91I9A BH9 CJJOR 06'b9MHOT'O 3 8pR.a a. 0llH8KO HaAneHH0 9 HM pew 9HH9 0'-19Hb 

rpOM03ll KO H MBJJO npH T'OllHO llJJR 11pOB9ll9HHR 11p8KTH'I9 CKHX paC'-!9TOB, 

3xcnepHMeaTanbH O HccnenoeaHHbie M eAepoM I P - n. 1 -rrepexo.a bi pa6oTanH npH 

KOM HBTHOA TeMnepaType rrpH 6oM6ap.OHpOBK9 81IbcP8- '-18CTHU8MH H .08B81IH HMil yJJbCbl 

C M8KCHM81IbHOA 8MI11IHTY.00A 5 MH111IHB01IbT , 

l-13 npHee.aeaaoro o6aopa .a aaabiX o rrpHMeae aHH repMaHH9BbiX I P -n. I - nepe

xo.aoa .OJJ51 C'-19Ta 81IbcPB- 'IBCTHU MO>KHO C.lleJJBTb Bb!BO.ll , 'ITO ll0CT8TO'-IHO XOpOWH 9 

pe3yJJbTBTbl 6bJJJH 1101IY'I9Hbl JJ H Wb B 011biT8X C C H JJb HO OXJJB>Kll9HH blMH 06pa~UBMB. 

3TO o6yCJJOB119H0 1 T'JJBBHbiM 06pa30M 1 H906XOJlHMOCTbiO yM9HbWHTb WyMOBbl9 TOKH 1 

B9CbM8 3H8'-IHT91IbHbl9 B 11pHM9HR9MbiX 06bi'IHO I P - n 1-rrepe xo.aax . 

J..1CI101Ib30BBHH9 repMBHH9BbiX C'I9T'IHKOB rrpH KOMHBTHOft T9MnepaType OK83a-

. JJOCb B03MO:>KHbiM JJHWb llpH yM9HbW9HHH y.aeJJbH O T'O C011pOTHBJJ9HHH M8T9pH8JJ8 llO 

_/} "' 5 OMCM, O .aaaKO H CITOJJb3088HH9 TBKOT'O MaTepHana llpHBO.QHT K CTOJJb CHJJb-

HOMY Cy>K.ll9HHIO CJJOR 06'b9MHOT'O 38pR.aa , 'ITO rrpaKTH'-1 9CK H BCR HOIIH3BUH51, C03.08-

B89M851 .aeTeKTHpyeMoA qac'I'Hu e A , B03HHKaeT aae 3 Toro cno H , DaH>KeaHe HOCHTeneA, 

11pHBOll51W99 K cP0pMHpOBBHHIO HMI1Y1IbC 8 1 B 9TOM cnyqae HOCHT .OHcPcPY3HOHHbiA 

XapaKTep, 'ITO 3 H 8'1 HT91lbHO yxy.awaeT pR.a X8p8KT9pH CTHK TaKHX C'19T'-IHKOB, 

HaCK01IbKO H8M H3B9CTHO , B JJ HTepaTyp e ITO'ITH H 9 T CB9.09HH.A 06 HCCJJ9 .00B8HH

XI 
Hx c anbclla-c'-leT'IHKaMB aa ocaoae I P - n I - nepexo.aoe a xpeMaRH • M e>K.ay 

xl 
Kor.a a HBCTOHWaH pa6oTa 6blna y>Ke rro.aroToaneaa x 

coo6weHHe o perHcTpaUHH ex - qacTHU x peM aH eabiMH I P-n 
19 I 

H3T'OTOBJJ9HHbiMH H3 Kp9MHHSI p - THI18 C .J> "' 10 OM CM • 

119'-IBTH, 11051BH110Cb 

I - n epexo.aaMH , 
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TeM, 3TOT MllT9pK811 no H9KOTOpblM CBOHM X8p8KT9pHCTHK8M I HanpHMep, BC119.QCTBHe 

3H8'1HTe llbHO M9HbWHX 1 '19M B 1"'9pM8HH9BbiX nepeX0.08X, wyMOBbiX TOK8X nplf KOM

H8THOA TCMnepaType/ 3 H8'1HT91lbHO HHT9p9CH99 1"' 9pM8HHR , n oa T OMy HSMH 6hl11H npo

B9'teHbl 119KOTOpb19 OObiTbl ITO perHCTp8UHH 81lbcp8- '18CTHU Kp9MHH9BbiMH nepeXO.Q8MH 

K paCCMOTpeHbl nepcneKTHBbl .0811bH9AWKX H CC119.!l0 BaHBR CO C'I9T'IHK8MH H8 OCHOB9 

aToro MaTepaana. 

VlcnbiTaHHbie HaMH o6pa3Ubi KpeMHHeBbiX I p -n. 1 - n e pexo.aoe R3roTOBJHlllHCb 

.Q HcpcPY3HOHHbiM M9TO.QOM H8 Kp9MHHH p - THITa . 0 6naCTb C 3119KTpOHHOA npOBO.QHMO CTbiO 

coo.t.l.aeanacb .aac:Pc:Pyo aeA cpoccpopa. CxeMa cTpyKTypbi o6pa3 u a npaee.aeHa Ha pHc , l . 

TomuHHa o6nacTH rl -THlla B H8WIIX o6pa3uax paSHRnacb 15- 20 MK . Y .aenbHOe 

COllpOTHB119HH9 HCXO.QHOI"'O'Kp9MHHH .f = 50 OM eM; nnowa.ab 
2 

nepexo.aa - 20MM, 

'ITO 3 H8'1HT e nbHO npeSbiW aeT nnowa.aK n epexo.aoe, a cnonb30Basw axc st so scex npe

.Obi.llYWRX pa60T8X, 

npHHUIIITKanbHaH cxeM a YCT8HOBKH .011 R per HCTpauHH 81lbcpa- '18CT HU npHBe.aeHa 

Ha pHc . 2 . Ha I p - n 1 - nepexo.a no.aasanocb 3anHpaJOwee HanpH>K e Hae . BonbT

aMnepH bie xapaKT9pHCTHKH 'H 9KOTOpbiX H ;3 HCllbiT8HHbiX o6p83 U OFI npHB9.09Hbl Ha p H C . 3 . 

ConpoTHBneHHe Harpy3KH RH M e HRnOC b OT 1 0 KOM .ao 10 MI"'OM , B Ka'lecTse H c 

TO'IHHKa anbc:Pa-qacTHU Hcnonb3osancg Pu 2 3 9
• 

Ha pHc. 4 npaee.aeHbi cpe.aHHe napaM e Tpbl HMnynbcoe , Bbipa6aTbieaeMbiX TaKHM 

Kp9MHHe8blM C<I 9T'I HKOM . V! 3 M9p9HHH ITOK83811H 1 'ITO npH YB911H'I9HHH 38llHp8 10W9 1"'0 

HanpH>K9HlHI H8 / p - n 1 - nepexo.ae 8MIT11HTy.aa HMny!lbC8 BH8'18119 803pacTaeT , 38TeM 

ocTaeTcst npaKTH'IecKH nocTOHHHD A lpHc .51 . Ebl no TaK>Ke ycTaHosneHo , <tTo aM nnu-

Ty.aa HMITY1lbC8 Cna60 38BHC HT OT COnpOTRBI1 9 HHS1 Harpy3KH lpHC, 61 , 

npe)I~.Qe <teM npHCTynHTb K OllHC8HHIO M 9 X8HH3 M8 cpOpMHp088HHSI HMIT YilbC8 

s KpeMHHeeoM C'leT'IHK e , OTMeTHM , 'ITO .anst npaMeHHBWHXCst HSMH o6paauoe I p - n I 

-ne pexo.a MO>KHO paccMaTpHeaTb KaK cTyneK<taTbrA . B a T oM cny<tae eecb cnoA o6oeM

uoro aapH.aa npaxo.aHTCH Ha o6nacTb P-THna , a HanpH>K a HHOCTH nonst 11 noTeHuHana 

s o6pa3ue HM910T BH.O, npHse.aeHHbi A Ha p H c . 7. B 3TOM cny<tae TOilLUHHa cnost 

06b9MHOI"'O 38pH.08 H 91"'0 9MKOCTb C119.0YIOLUHM o6p a 30M 38 BB CS1T OT npHilO>f<9HHOI"'O 

-· · / 0 Jc,./ 

' 
III 
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Ct = S~~ _ 6 

. 10 jp,&f' 121 

r.ne Y. - KOHT8KTH8SI p83HOC I 'b ITOT9HUH8JTOB0 lf- npH1lO>f<9HH09 H8ITpSI>K9HKe, 

.f1 - ITOLt BH>f<HOCTb ll blpOK B n - o6naCTH 0 C - OTHOCHT91lbH8SI ll H 3JT9KTpH'!e-

CK8SI npOHHU89MOCTb , 0 - Ull0Ul8llb I p-n. I - nepexo.aa. 

PaCCMOTpHM <I:JopMHpOB8HH9 HMITYllbC8 B TOM Clly'lae , K or.aa ITO"'TH B9Cb npo6er 

81lbcP8-"!8CTHUbl JT9>KHT B n - 06JT8CTH H 'i8CTHU8 ITp8KTH'l'9CKH He BXOllHT B CliOA 

o6beMHoro aaps:~.aa. Bcne.acTsHe Tor~ qTo Ha rpaHHue enos:~ o6beMHoro aaps:~.aa 

ITOCTOSIHHO BhliTOJTHSI9TCSI yCHOBHe P = 0, llBH>KeHH9 LlblpOK K cno~ o6beMHOro 

aaps:~na coa.uaeT llHcPcPY3HOHHhlA ToK, DnH o ueRO'IHhlX pacqeTos 3TOT TOK MO>KeT 

6hlTb 38ll8H B BH.£19 

t 
J =2 · e-t(; 

I 
131 

~ - B9JTH'IHH8, 6JTH3K8SI K BpeMeHH >KH3HH HepaBHOB9CHhlX HOCHTeneA B n-o6nacTH 

B 3TOM Bhlp8>K9HHH y'IT9H8 peKOM6HH8UHH H90CHOBHhlX HOCHTen eA , HO H9 yqHThlBaeT-

CSI H3M9H9HH9 TOK8 H3-38 ITOCT9IT9HHOrO yM9HbW9HHSI rp8LlH9HT8 KOHU9HTp8UHH HX . 

Y'leT 3Toro .aononHHTenbHOro ¢aKTopa npHsen 6bi K 6onee pe3KOMy cna.uy TOKa co 

BpeMeHeM, HO M 81l0 H3M 9 HHJT 6b! napaMeTpbl HMITY1lbC8 lcM . npH1lO>f<9H H9 ll. 

Uns:J Bhl'I HCJT 9HHSI Bp9M9HHhlX X8p8KT9pHCTHK HMITY1lbC8 BOCIT01lb3Y 9 MCSI 3KBHBa-

neHTHoA cxeMoa reHepaTopa TOKa lpHc .8/ c 4 J<. ..J BXOLlH8SI 9MKOCTb YCHJTHT91TSI; 

R&- o6paTHoe conpoTHaneHHe I p - n 

B Haw eM cny'lae scer.a a RH<< R~ 

I nepexo.ua, RN - COnpOTHB1l9HHe Harpy3KHI. 

H IT03TOMy R. RH ·RI - R 
II:-.....__ "' HI 

npH 3THX yCJTOBH SIX H8ITpSI>K9HH9 CHrHana , Bbl.ll9JTS19MO r O H8 Harpy3Ke, Bbi'IH CJTSI9 T CSI 

C ITOMOUlb~ HHTerpana n~aMeJTSJ : 

t 

11 ' f J 7.(-.!. t) c = c ] (t - ). J. e- e d). = c e 
6 

- e - r . 
0 J 1 ?-e 

141 

e = R .. C 
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TaK KaK a Hawe:v~ cny<~ae acerna BbinOliHS!eTcSJ ycnoaHe f" << (9 , TO ncrKo BIHlCTb, 

<ITO apeMSt HapacTaHHSI HMnynbca paBHO 

/5 I 

a ero MaKCHMallbHaSI BC11H4HH8 

11 7.. c-- -·1.:/( ,.,.,.- C I 

/6 I 

rne 

17 1 

-
0TM9THM 1 <ITO B paCCMOTpeHHOM ~ny<~ae B911H4HHa 

He paSHa CYMM8pHOMY 38pHny HOCHT e n e R, OCB060>Kll9HHbiX 811b¢8-'l8CTHU9H H3- 3A 

peKOM6HH8UHH 50llbW91l 'l8CTH HX H8 nyTH K CllOIO 05b9MHOrO 38pS!ll8, 

¢pOHT H8p8CT8HHSI HMDYllbC8 COr118CHO cpOpMyne /5/ B OCHOBHOM Onpeae11SI9TCSI 

3H8'19HH9M t(' , npH q;: :: 10-7 
CeK H e =t 0-6

ceK BpeMSI H8p8CT811HSI HM-

nynbca 5y n eT pasHo t -7 
m = 2,3• 10 CCK , 'fTO 511H3KO K H851110ll89MOA Ha ODb!Te 

8911H4HH9, 

Ha51110ll89M8SI H8 ODbiT9 Cll858SI T CHlleHUHSI K pOCTy 8MD11HTYLlbl HMD yllbC8 C 

yaenH'l9HHeM npHJIO>KeHuoro HanpH>KeHJHt MO>KeT 6b!Tb OObSICH'.?Wl ·:'> H.<ypeunnei\ !ll1Y X 

onHoapeMeHHO npoTeKaiOWHX npoueccos: yMeHbW9HHSI eMKOCTH nepe xona If yaeJm 

'19HHSI cpaKTOpa K /eM . cpopMynbi 6 H 7 I . 

BecbMa cna6aSl 38BHCHMOCTb aMnllHTYllbl HMnynbca oT conpoTHBneHHSI Harpy3-

KH onpeaenSteTCSI H3M 9 H9HH9M cpaKTOpa K , KOTOpbltl C YB911H'l9HHeM CTpeMHT -

CSI K 9 llHHHU9, 

3Ha'lHTenbHO 6onee nepcneKTHBHhlM S!BllSteTcSI HCnOnb3nsaHw e I p -n I - nep e 

xonos C WHpOKHM C1109M •05b9MHOrO 3apS!ll8 H CO CTOllb M8110A T011UHIHOA /'Z - o5-

118CTH, <ITO MO)f{HO npeHe5pe4b C03ll8HHbiM B HeA npH npOX0)f{ll9HHH 81lbcpa- 'l8CTHUbl 

'IHCllOM CB050aHbiX HOCHT9119A no Cp8BH9HHIO C 'IHCliOM CB050llHblX HOCHTeneA
1 

r eHe -

pHpOB8HHblX H900CpC.O CTB9HHO B C1109 06b9MHOrO 38pSHl8 • .[l!lSI p8C49T8 BpCM9HHbl X 

OC059HHOCTeA npOU9CC8 BHOBb BOCDOllb3Y9 MCP H306pa.>K9HHOA H8 pHC, 8 3KBHB8!19HT-

HOA cxe:v~oR reHepaT o pa TOKa • .[lnH npHMOyronbHOro HMnynbca TOKa 'l epe3 nepexon 
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BpeMeHHSSI 38BHCHMOCTb H8DpSI>KeHHSI1 BblL191ISIIOW9rOCSI HS Harpy3K e , 6yneT HM e Tb 

BIIL1: 

t 
Uc = ~ fi ( I- e -~ ) 

181 

OueHHM Bp9 M Sl npOTeKSHHSI T OK8 1 C03L18HHOrO ROCHTell SIM H 0 OCB060>KL1eH HhiMH B 30He 

o6'beMaoro 3apSJna npa HanpSJ >KeHHH aa nepexon e 100 BOIIbT, ynellbHOM COllpO-

THBIIeHHH M8T9pH8118 j> = 50 OIM CM H yCp9.ll.H9HHOM DOlle B CIIOe 06'beMHOrO 

3 8pSIL18MH E "'5· 10
4

sollbT ICM . npaMeM, 'iTO llOL1BH>KHOCTb npH paccMaTpHBaeMbiX 

HBMH OOIISIX B necSITb . p83 MeHbWe ll0L1BB>KHOCTH SHe CIIOSI 06'beMHOrO 38pSIL18 , T,e. 

2 
jW = 30 CM Ia ceK . no <i:JopMyne 11 I WHpHHa nepexona B STOM cnyqae ]) a17 MK. 

Torn a cpenHee speMH nsH>KeHHSI aocBTenea qepe3 nep e xon 6yneT pasao: 

t np_r::;:. 
- II 

:D D = 10 c-d . , - ::: £ 
11 f 19 1 

'ITO COOTB9TCTByeT 8MRIIHTYL19 HMllYIIbCB H80pSI>KeHHSI Ha Harpy3Ke: 

/./. - :1.:~ .;. .N e 
C' _,-; C • (., "'0 " ',..,_ = C ' 

1101 

rne P - 'lacno nap HOCBTen ea ocao6o>KneHHbJX anb¢a-qacTHneA H pasaoe .lfl'• J. 1 

ecnB T - aHeprag anb¢a-qacTHUhi1 c.- SHeprHH, 3aTpa'IHsaeMaSI Ha o6paao

saaae OL1HOA napbl HOCHTeneA. B uenoM HMRYIIbC 6yneT HM9Tb <i:JopMy, npHB9L1 9HHYJfO 

liB pHC, 9 , 

B paCCMOTp9HHblX 88MB YCIIOBHHX <i:JpOHT HapaCTSHHSI HMllYIIbCS He 3 8BHCHT 

oT eMKOCTH I P-n 1- nepexona. AMniiHTYL1a HMllYIIbCS o6paTHO nponopaHOHSIIb-

HS 9MKOCTH nepexona H yCHIIHTeiiH H npSIMO nponopUHOHSIIbHS 9HeprHH Bllb<i:Ja- qacTH-

uw: 

4-.)C= 
2Te -
Ceo 

• I I I I 

n pH SHeprHK Sllb¢8-'ISCTBUbl T =6· 106se, c . .. 4 9 /81 (.J "' 1 00 a, 

.P =50 OM,CM H 

HM9Tb SMDIIJJTYL1Y 

C • 100 n¢ HMDYIIbC 1 BbiL191ISIIOWHACSI HB Harpy3Ke, 6yn eT 

t-4,_~ = 5 MB0 

I 

1 

I 
\ 
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npHM9H9HHe 6onee BbiCOKOOMHOT'O KpeMHHSI fi03BOIIHIIO llbl c<PopMRp088Tb CIIOR 

o6'b9MHOT'O 38.pS1!18. 601IbWOR WHpRHbl H nony"'HTb 38 C"'9T YM9HbW9HHSI 9MKOCTH 

CIIOSI 3H8.'1HTe:lbHO 601IbWHe 8.Mfi1IHTY!1bl HMnynbCOB npH !10CT8.TO'I HO KOpoTKHX <iJpoH

TaX. TaK , HanpHMep, npu ucnonb30B8HHH KpeMHHH c ynenbHbiM conpoTBaneHaeM 

..P = 500 OM . CM HanpH>K9HH9 U • 400 a c¢opMHpyeT cnoA o6'beMHoro aapH£18 

c wupHHOR D = 120 MK. B a T oM cnyqae . npu apeMeHu nponeT8 HOCHTeneR 

_. 5• 10-9 -1 •1 0- B MO>KHO .1~ --!'! 30 <.. CeK fiOIIY'IHTb HMnyllbCbl C 8Mfi1IHTY!18.MH U c. __ MB 

npR S =0,2cM2 
H ~ ""., .. =0,6 a npH S • 0 ,0 1 eM '2. 

T8KHM o6paaoM , MO>KHO pacc"' HTbiB8.Tb 1 'ITo npaMeH eHHe wHpoKHx I p -n 1-

nepexonoa noaaonHT coaaaTb 6biCTponeRcTayiOwae H yao6Hbie a o6p8W9HHH 8nb¢a

cneKTpoM e TpH'IeCKHe npi'I60pbl C nponopUHOH8 1IbHOCTbiO Me>Kny 8MUIIBTyaoA HMnynb

ca H 3!ieprHelt perHCTpHpyeMoA ~8CTHUbl B !lOBOIIbHO W H pOKOit o6naCTH aHeprHA 

/ npHMepHo. !10 r - 18 M aa, 'ITO COOTBeTCTayeT npo6ery 8.1Ib¢8 -'{8.CTHUbi, p8BHO

M y WHpHHe CIIOSI 06'b9MHOT'O 38pSI£18/ • 

AaTopbi Bblp8.>t<8IOT 6 n8ron8pHoCTb B.n. Jl>K enenoay 38 nocToHHHbi A HHTepec 

K p800T9 H noMOWb npH ee Bbi001IH9HHH . 

n p HIIO>K9HH9 

JlH<iJ<iJy3HOHHbiA TOK 1 onpenenSI9MbiA ypaBH9HHeM 

J =- e>6 .D,- . !J!; I 
Q J( fx-o • 

rne t:f - C9'19HHe HOHH38.UHH o( - '18CTHUbl, Ill 
iJP 

MO.>t<HO H8.ATH 0 onpeaenua ax 

()~P 

H3 pew 9HHSI yp8.BH9RHSI Henpepb!BHOCTH 

. iJ.x~ - , 

rae p - H36biTO'IH8S1 KOHU9HTp8.UHSI HOCRTeneA, OCB060.>t<!1eHHbiX 

PaBHOB9CHOA KOHU9HTpauueA !lblpOK npeRe6per8eM . noncTaHOBKoA p =P : e - /: 

yp8.8H9HH9 /2/ CBO.QHTCSI K 

/2 / 
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c P" ()~P .. 
- -D ·t>t - p a.xa 

P (Ot) = 
~ 

c 
P"<ot) e - 'l"==o · 

, I 

. 1101 
1 orne peweHH e y pasH eH HR HMeeT BIHl 

• t" 
P =P· e-r = 

.)( 

J
~{Dt' 2 

e - t d 1, 
0 

I ' I 

P .. (o,tJ~ a. 
11 

rne R, - K OH UeHTp8UHSI OCB060)K .£leHHbJX .llblpOI< npH 
t =0 , KOTOpall T8K >Ke 

K 8 K I{ tt, DP npe.a n o n araeTcSI He3aB~CnLUQH 

x'" 
e- -=~Dt 

()p 2P- - .:-
0 e 

=- ..g 2JDt a.x 
~ 

J = e ·D p·P.. · e- 7(' 
i:P.Dp t' "

6
' 

O T )( 

... 

[lol! H bl~ 3 8p51D., n epeHeCeHH bl~ TOKOM :J , paBilbJi% 

..... 

Q. = j J ·dt =- 6' e Po J D, cz-' = 6'- e .q, t, 

If> I 

16 I 

171 

0 
o( - t!8CTHUe ~ H8 p acCT Oil HHH 

onpe.a erH! e TCSI t!HC110M D. blpOK, OCB060)KD.eHHbiX 

D.atPc:iJY3HO HHOli .0.11HHbl f.., 

OnpeD.enHM napaM e Tphl HMn y nbca 

t ~ 
f!l .e DP ·P.. j - ~ fi' ·e [ii:. · P.. 2 r= - ~ (e·"·J 1s1 

- {; . . :l(t-.1) e 8 JJ ~ • v ;t e . J . ulf. 
JiDPC fJi · C 0 

0 f, ,_L_ .J_ 
.... -r 6 

lie 

.. 
' 
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Yf3 yCJIOBHSI 
ol'lk 
---::: 0 Haft.aeM Bp9MSI H8p8CT8HHSI HMDY JibC8 
olt 

(:} 
t rn = de· 8, -~-;:::~=-------

.[ ~ -}/~~~ · J ~ t,. 
19 I 

D.nR onpe.aeneaHfl t,.,. 6y.aeM .aeRcTaoaaTb .aayMSI nocne.aoaaTenbHblMH npv.6nH-

>K9HH HMH : 

t,.. HM eeT 89JlH'IHHy n opSI.OKa <z", HaA.aeM 

1101 

0 
2, no.a C T 8BJlHH t_ ~ a Bbipa>KeHHe 191 , nony'IHM 

11 1 I 

'ITO C TO'{HOCTbiO .00 M8Jl0 ft nonpaBKH COBna.aaeT C Bbipa>KeHH9M 15/ OCHOBHOI'O 

T9KCT8, 

AMnJlHT y.a a HMnyJibca Mo>KeT 6biTb npe.acTasneaa B BH.ae: 

I 
c: K -c 

1121 

r.ae '[ 

K ' "= ( ~)e. eo/ ( J ~ ~ · ) . 
I 

X =0,76 8M9CTO 1<. •0,7 no Bbipa>KeH HIO 17 I 

OCHO BH OI'O T 9 K CT8, 

PyKODHCb nocTynHna B H3.0aT eJi b CK H A oT.aen 
24 MapTa 1960 ro.aa. 
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