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J3blCTpoe p 83BHTHe MeTOAHKH HCKpOBblX KSMep H HX WHpOKOe !IpHMeHeUHe B 

3KC!IepHMeHT8X C 'l8CTHU8MH Bbi3B8110 He06XOAHMOCTb npoeeaeHHH p8311H'!HblX HCCile

AOBSHHli CHilbHOTO'!HblX HMIIYilbCHbiX paapR)lHHKOB AIIH !IHTSHHH KSMep. UenbiO TSKHX 

HCC!leAOBSHHll HBHIIOCb C03A8HIIe AOCTSTO'!HO !IpOCTbiX II HSAelKHbiX B pa60Te BbiCOK<r

BOilbTHbiX p83pHAHHKOB, X8p8KTepH3YIOIIlHXCH 60nbWHM CpOKOM c nylK6bl, M81lb!M epe

MeHeM Cpa68TblB8HHH H 6biCTpblM H8p8CT8HHeM TOK8. K HBCTOHIIleMy epeMeHH B IIH

TepaType npeanoJKeHO HeCKOilbKO B8pll8HTOB ra30H8!IOIIHeHHbiX HMIIYJibCHblX p83pHA-

HHKOB. 0AH8KO H8H60nee YIIOTpe6aTenbHblMH B CXeMSX !IHTSHHH KSMep CTBJIH 

'!eTblpe TH!IS pa3pHAHHKOB, OTIIH'!SIOWHXCH B8pH8HT8MH !IOAlKHra pa3pAAS B !IpH-

6ope. 8 KSlKAOM H3 9THX paapAAHHKOB OCHOBHOA pa3pAA B raae HHHUHHpyeTCH 

BCIIOMOraTenbHblM pa3pHAOM, KOTOpblA ~OpMHpyeTCil COOTBeTCTBeHHO ueHTp811bHblM 

HIIH 60KOBblM HrOilb'lSTbiM SlleKTpOJlOM, 38Kpb!TblM SlleKTpOAOM H OTKpb!TblM SJieK

TpOAOM. 

HeCMOTpH US WHpOKOe HCITOnb30B8HHe pa3pHAHHKOB B CXeMSX HMITYJibCHOrO ITH

TSHHH KSMep IIHTepaTypHble CBe}:leHHH 06 HX OCHOBHblX X8p8KTepHCTHK8X CKYAHbl H 

'lpe3Bhl'l8liBO pa3p03HeHbl, 3TO 06CTOHTeJibCTBO D 3HS'lHTellbHOA CTerreUH 38Tpya

HHeT 060CHOB8BHbill Bbi60p pa3pHAHHKOB Anll IIHT8HHH SKCnepHMeHTBJibHbiX yCTSH<r

BOK C HCKpOBb!MH KSMepSMH. 

B aaaaoll pa6oTe B oaauaKOBbiX ycnoeaHX nposeaeuo accneaosaaae xapaKTe

pacTHK pa3p!iAHHKOB C ueuTpSJibHOll , OTKpblTOA H 3 8Kpb!TOII CHCTeZ..ISMH IIOAJKJH'S R 

pa3pl!AHHK8 C KOJibUeBOfi CHCTeMOll IIO!llKHrS, HBill!IOWerocg ycoeepweHCTBOBSHHOli KOH

CTpyKUHeli paapl!AHHKa c 60KOBbiM aroJib'!STbiM noaJKaroM. EbTIIH ehmonneHbi H3Me

peuas BpeMeHH H8p8CT8HHl! HMITyJibCS H eeJIH'lHHbl TOKS B HMITYJibCe, apeMeHH 38-

aeplKKH BKIIIO'leuaa H '!aCTOTbl cpa6aTbiBSHHB. Caenaua TSKJKe cpaeaaT e nbHSH ouea

Ka 'aonroae'!HOCTH' KSlKAOro THITS pa3pHAHRK8. 3TH HCCJieAOBSHHH ASIOT B03MOlK

HOCTb rrpoBeCTR 'leTKOe CpSBHeHRe AOCTOHIICTB p83JIH'!HblX pa3pAAHHKOB H C}:leJISTb 

OIIpeAelleHHble BbiBOAbl OTHOCHTellhHO HX HCIT0nb30B8HHH. 
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YcTpoRcTBO H rrpHHUHU aeRCTBHH ps3pRaHHKOB 

AHOilbl BCeX p83pS!IlHHKOB BbiDOnH!!IIHCb H3 HepJKaBeiOIJleli CTMH H HMenH ccj>epH

'!eCKYIO cj>opMy C p81lHYCOM KpHBH3Hbl 8 MM. KaTO)lbl H3rOTOBn!!IIHCb T8KJKe H3 He

plKSBeiOIIlelt CTSnH, HO HX cj>OpMbl 6blnH pa3nH'IHbiMH B 38BHCHMOCTH OT Bb16p8HHOrO 

cnoco6a DO)l*Hra. 3nexTpO)lbl MOHTHpOBSnHCb B CTeltnHHHOM DnH nneKCHrnaCOBOM 

6annoae, 'ITO noasonHno aa6niOJl8Tb oco6eaaoCTH B xapaKTepe paasaTBH paapHna aa 

no.nJKHraiOmeM anexTpone. KoacTpyKUH H paapSillHHKOB nonycKana B03MOlKHOCTb nnaB

aolt perynBpOBKH 3830pa M6lKAY 8H0Jl0M H KBTOAOM B npouecce 9KCD9pBMeHTa. 

ITpaBeneHHble B naaaolt CTSTbe xapaltTepacTHKH paapSillHHKOB nony'leHbl npH ax 

pa60Te B ycnOBHRX CB060ilHOrO KOHT8KT8 sneltTpOAOB C 8TMOCcj>epolt. ITpa T8KOM pe

liLBMe pa60Tbl 3BYKOBble BOnHbl B pa3pHA9 CDOC06CTBOB8nB HHT6HCHBHOMy 06MeHy 

B03AYX8 B p83pSillHOM npOMelKyTKe, 

. , YcTpOliCTBO CHCTeM KBTOil-UOJlli{Hr8101IlHll sneKTpOA UOK838HO H8 pHC. 1. IToA

lKHrSIOillHA sneltTpOil B HrOnh'18TOli CHCTeMe CnenaH B3 HHK eneBOll: UpOBOnOKH 0,3 MM, 

ITpa DOAS'Ie BMDynhCHOro aanpS!lKeHHSI H8 9TOT aneKTPOil B 3830pe arna-lt8TOA B03-

HHK8eT KOpOHHblli paapSI)l, KOTOpblli HHHUHHpyeT OCHOBHOll p83pSill B raae MeJKAY 8HQ

Il0M H K8TOllOM. 

B CHCTeMe 38KpbiTOrO Tima, paCCMOTpeHHOli B pa60Te / 1/, DOilli<Hr8IOIJlHll sneK

TpOA, KSK UOK838HO H8 pHC. 16, OT.QeneH OT K8TOA8 AH3nexTpH'IeCKOli npocnoll!toll·, 

3TOT cnolt B MOM6HT U01l8'1H HMDynbC8 H8DpS!li<6HHSI H8 UOillKHr810UlHli aneKTpOil CDO<

C06CTByeT pe3KOMy ycaneHHIO sne!tTpH'16CKOrO DOnS! H8 OCTpOM Kp810 K8TOil8, conpH

K8C8101Jl6rOCSI c nosepxaoCTbiO cnoR. B TO'IKSX conpaKocaoBeHHR B03HHK8IOT aa'!anb

Hbie p83pSillbl, ltOTOpble DOpOlKil810T npo6olt raaa B pa3pMHHKe M6lKily 8HOAOM H K8-

TOAOM. B KS'!eCTBe nasneKTpaqecxoro cnoR acnonbaosanacb THTaaaT-6apaeBble nnac

TBHKR TOnlllHHOli 0,3- 0, 7 MM H nHCTKH H3 CniOAbl TOnlJlHHOli OKOnO 0,1 MM. 

B cne.nyiOmell cacTeMe nonJKHra, uao6paJKeHHOlt aa puc. 1s, nonJKHraiOmHA anelt

Tpon T81tlKe OTneneH OT K8TO.Q8 AH9neKTpH'I6CKHM CnOeM, HO DOillKHr810Ul8SI arne 3TO

ro sne!tTpo.na OTKpbiTa co CTOpOHbl pa6o'!ero npoMeJKyTKa pa3pSillHHKa. MeJKny arnoA 

B OCTpbiM ltP,89M K8TOA8 B MOM6HT DOil8'1H HMDynbCHOrO H8DpS!lK9HBH H8 UO.QJKHraiO

UlHlt sneKTpOil B03HHK89T CKOnh3HillHA p83pSill H8 DOBepXHOCTH AHsneKTpH'IeCKOli nnac

THHitH, 3TOT pa3pSill, K8K H B npeAhiAYillHX ABYX CHCT6M8X, ABeT HS'Iano aneltTpH'Ie

CltOMY Dp06010 raaa B OCHOBHOM npoMeJKyTK6 p83pHAHHK8, T.e. MelKilY 8HOilOM H Jta

TOAOM, B Ka'!eCTBe .nasneltTPH'IeCKHX cpe.n HCUbiTbiBanacb CTeKnRHHble wall6bi Tonma

aoA 3 MM H MSCTHHKB H3 cniOAbl TOnlllHHOll OKonO 0,3 MM. 
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H8KOaeu, s p83pSIABHKe c KOllbUeBoA cacTeMoA non>Kar8, npencTaBneaaoM B8 

pac. lr, llOA>KHr8IDWHI\ 31!0KTpOll BWUOI!HOH B BHAO TOHKOrO Ul!OCKOrO llHCK8 C OTBep

CTHOM B UeHTpe. CHMMOTpll'IHOCTb p8Cll01!0>KOHRSI 3TOrO llHCK8 OTHOCHTOllbllO K8TOA8 

06eCUO'IBB80T p8BHOMepHOCTb 3830p8, B KOTOpOM <j>OpMHpyeTCSI B8"181!bHbil\ p83pS!Jl. 

OcaoBaoA >Ke p83pS!Jl, K8K a B p8CCMOTpeBBbiX cny"!erut, npoacxonaT Me>KAY 8Ho-

AOM .II KBTOAOM.' 

KRK cnenyeT H3 Kp8TKoro p8CCMOTpeaHSI p83pSUlHHKOB, ax o caoBHOe p831!H"'He 

38K1!ID'I89TCSI B cuoco68x <j>opMapOB8HHSI H8"181!bHoro KBKUHHpyiDmero p83pS!Jl8. KoM

MyT8UHH >Ke ~TOrO p83pSill8 88 OCHOBHOI\ llpOMe>KyTog y HHX npOHCXOll.IIT Oll.IIH8Ko

Bb1M o6p830M 38 C"'6'I' 3 1!0KTpOHOB II YllbTp8<j>aoneTOBOA p8AH8UHH, HH>K6KTHpyeMbiX 

CHCTeMOI\ TIOil>KHr8, 

CxeMa H3MepeHHH xapaKrepHCTHK 

Lln11 HCC1!0Jl0B8HIIll OCBOBHbiX ll8p8MOTpOB p83pH/lHHKOB: '!8CT0Tbl cpa68TWB8HHH, 

BpeMOH.II 38U83llb1B88HSI pA3pS!Jl8, KpyTH3Hbl 4JpoHT8 BbiXOllHbiX HMUyllbCOB H TOK8 B 

HMUYllbCe HCll01!b30B81!8Cb CneUH8llbH8SI yCT8HOBK8, 6nOK-CXeM8 KOTOpOI\ UOK838H8 

aa puc. 2. li!3MeparenbHWM sneMeHTOM B sTofl cxeMe cny>Kano K8na6poBaaaoe co

npoTBBneHHe, BblllOllBOHROe 83 0Tpe3K8 M8Hr8HHBOBOl! npOBOllOKI!' C COllpOTHBnOHB6M 

0,02 OM H HHllYKTHBHOCTbiD OK01!0 10-9 ru. H8KOUHTOllb88SI OMKOCTb HM0 1!8 BellH'!.II

ay 2,2 a<j>. Bena'IHH8 TOK8 s pa3pHAe onpenenM8Cb no 8MnnaTyne HMnynhc8 H8npn

lKeaan, B03HHKB !OlUOrO HB K81!H6pOB8HHOM 31!0MOHTB . li!3MOpeHHSI npOBOllHllHCb lliHpOKQ

ll01!0CHblM OCUHlll!urp8(j!OM, C UOMOIUbiD 3TOro >KO OCU.II1!1IOrp8<j>a onpeAOliMHCb Bpe

MSI U8p8CT8HHSI TOK8 B HMITYllbCe ( r <j>) H ero 38A0p>KK8 ( r 3 ) , H3MOpSIOM8SI npo

MOlKYTKOM Bp6M6BH OT 88"181!8 nel!CTBHSI llOA>K.IIr8IDWero HMUyllbC8 llO 88'!81!8 no

HBlle HHSI TOK8 s H8rpy3Ke p83pHAHKK8. 'lacTOTa cnenos8BHSI nonJKar8IDmax HMnynb-

coB 3tillliBB1!8Cb reaepaTopoM. '!acne cpa6aThiBBH.IIA pa3pSillH.IIKa H3MepMOCb nepe-

C'!6TIIb1M ycTpOltCTBOM, KMeBlliHM CBSI3b C p a3p HABHKOM. 

Pe3ynbTBThl H3MepeHHA H HX o6cy~~eHHe 

Bo scex K3MepenaSIX p8CCTOSIHHe MelKny 8HOAOM a K8TOAOM y p83PSUlHHKOB 

yCT8H8B1!HB81!0Cb OllHH8KOBWM H COCT8B1!SI1!0 4 MM. Be1!H'!HH8 3TOro 3830P8 COOT

BeTCTBOB81!8 CBMOUp0113BOllbiiOMY npo60ID p83pSillHHKOB UpH II8UpS!>KeHHH HB BHOlle 
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BbiWe 12 K3, 3neKTpU'!eCK8H llpO'!HOCTb Ha npo6ol! B llOCTO!IHHOM none llOAlKHI'8J011IeT'O 

npOMelKyTK8 y pa3p!IAHHKOB HT'01Ib'I8TOI'O Tl!ll8 COCT8B1IS!1I8 1,4 J(B 1 y 38Kpb!TOI'O THna 

- 2,3- 3 KB, OTKpb!T 01'0 Tl!ll8 - 2, 7 KB H C K01IbUeBOli CHCTeMOil nOAlKHT'8 - 5QQ B, 

BxonHa!l eMKOCTb no nOAlKHT'BJOWeMy 31IeKTpoAY y UCC1IeAOB8HHhlX pa3p!IAHHKOB co

CT8B1ISIJ18 10-15 mp, 

nony'leHH8!1 B OnbiT8X 38BUCHMOCTb BpeMeHU 38n83AhlB8HHS! Cpa6aTbiB8HHS! pa3-

p!!AHRKOB OT Be1IU'IHHbl 8Mn1IHTYAbl nOAlKHI'SJOWeT'O HMTiylibCa H 3HS'!eHHS! 8HOAHOI'O 

HSnp!llKeHUH npeACT8B1IeHa rpacpHKBMH HB pUC, 3, 113 XOA8 KpUBhlX 1 llOK838HHhlX HB 

puc, 3a, C1IeAyeT, 'ITO npu :3Ha '!eHHS!X 8Mll1IHTYAbl nOAlKHT'BJOWe!'O HMUylibca AO 4 KB 

MHHUM8libHbiM BpeMelteM r 3 o6nanaeT pa3p!!AHHK C HI'Olib'!BTOl! CHCTeMOII. UOA

)1(11!'8, HecK01IbKO 6onb11IUM 3HB'!eaueM r 3 xapaKTepH3YJOTCH pa3p!IAHUKH c KOlib

rreBol! U 38KpblTOli CHC TeMSMH llOAlKHI'8 (KpUBhle 6,2 U 3, COOTBeTC'rBeHHO), H ewe 

60libWyJO BenH'!HHy r 3 liMe JOT pa3p!IAHHKU C OTKpbiTOll CHCTeMOl! llOlllKHT'8 ( llOAlKIU'' 

c noMOWbiO CKOlib3SJwero pa3p Hna, KpHBbie 4 11 5). Bo3pacTaiiae r 3 npu nepe-

XOAe OT pa3p!!AHHKOB HI'Olib'!8TOI'O TIIll8 K pa3p!!AHUK8M 38Kpb!TOI'O I! OTKpbiTOT'O Til

nOB npH pa6oTe C He601IbWUMH BXOllHbiMH UMllY1IhC8MH MOlKHO 06b!ICHHTb OllHOBpeMeH-

HbiM neilcTBHeM p831IH'IHbi X llpi! 'IHH: 

a) pa3 1IU'!HeM AH31IeKTpH'!eCKHX rrp OHHU8eMOCTeli B 3830pax K8TOA-ll0A)I(H!' j 

6) p831IU'IHOI! CTeneHbJO 38pHAKH llOBepXHOCTHhlM I! 06beMHbiM 38pHAOM llH91IeK-

TpHKB; 

B) HeTOlKAeCTBeHHOCTbiO ycnOBHH UHHUHHpOB8HH Sl H8'181IbHblX 31IeKTpOHOB y HT'llbl 

H KpaeB llOAlKUT'8JOWeT'O npOMe)l(yTK8 H 

r) p831III'IHOII TOT!OT'pacpl!efl nOli!! B 3830pe K8TOA-8HOA B OKpeCTHOCTH IIOlllKHI'8JO

We!'O sneKTpOA8, LloMUHUpyiOwyJO npH'LHHY H3 HHX Bhl6paTb TPYAHO, npu 3HB'!efiHS!X 

U n 2 5 KB BpeM!I 38rt83AbiB8HHSI pa3p!!A8 y BCeX THllOB pa3p!!AHUKOB Bblp8BHHB8-

eTCSI U CT8HOBHTCSI paBHblM 50 HCeK, 'ITO o6b!!CH!!eTC!I 60libWOfl CTeiieSbJO rrepeaanpg-

JKeHHSI 31IeKl pH'!eCKOI'O rt01IH B npoMeJKyTKe K8TOA-llOAlKU!', 

4yBCTBHTe1IbHOCTb CKOpOCTH cpOpMHpOBBHH!I npo6011 B pa3p!!AHHKe B 38BHCHMQ-

CTH OT BeUH'!HHhl BHOAHOI'O H8llp!!)l(eHH!I rrpH IIOCTOSIHHOM ~Ha'!eHHH 8Mll1IHTYAhl llOA-

lKHT'BIOWeT'O HMIIylibC8 XOpOWO H111IJOCTpRpyeTCH KpHBhlMU H8 pHC, 36. 113 8H81IH38 

STHX KpHBbiX cnenyeT, 'ITO aau6onee 6wcTpo npo6oll cjlopMapyeTCSJ B pa3pHAHUKe c 

HI'01Ib'!8TOfl II K01IbUeBOll CHCTeMBMU IIOAlKHI'8 ( KpHBhle 1 H 6, Menneaaee - C OTKphl

TOl! CHCTeMOll llOAlKHT'8 ( KpUBhle 4 H 5) H ewe MeAnessee - C 38KpblTOi! CHCTe-
~ 

MOll llOAlKHT'8 (Kpi!Bble 2 H 3). 
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J.i3M9p9HH9 CH/lbl TOKB B HMrrynbCO rrpOH3BOltH/10Cb rrpH HarrpHlKeHHH HB BHOlte 

11,5 KB H BMU/1HTYlt9 UOlt}I(HraiOUlOrO HMnynbCB 5 KB. Harpy3KOII lt/ISI pa3pS!ltHHKOB 

cny}I(HnH /IHUlb KB/IH6pOBBHHblll S/19M9HT H C09ltHHHT9/1bHbl9 rrpOBOltB CXOMbl HCllbiTB

HHSI. TaKIIM o6paaoM, ocaoBHbiM conpOTHBneaaeM, orpaHH'IHBBIOIIlHM TOK paapHlta, 

cnenyeT 'IHTBTb COrrpOTHB/19HH9 K8Hana pa3pS!ltB H HHltYKTHBHOCTb KOHTypa p83pRlt8. 

J.i3MepeHHSI B9/IH'IHHbi TOK8 ll0KB3B/IH 1 'ITO B pa3pHltHHK9 C Hr0/1b'I8TOII CHCT9MOII 

llOlt}I(Hra TOK B HMUY/lbCe 6bin p8BOH 

~ 3 Ka. 

~ 5 KB, a B OCTa/lbHbiX paZpHltHIIK8X -

3KCrrepHM9HTB/IbH8SI OU9HKB Bp9M9HH HapaCT8HHSI TOKB B HMrrynbCO ITOKB38/1B1 

'ITO BO BCOX THllBX HCC/19ltOB8HHbiX pa3pS!ltHHKOB r !jl 'S_ 20 H CeK. 

8 Ollb!T8X C pa3pS!ltHHK8MH 6bin8 nony'leHa TSK}I(e HH<fJOpM8UHSI 0 npeltenhHOli: 

'!LlCTOTe 11x cpa6nTb!BaHHSI. BbiSICHHnocb, 'ITO paapMHIIKH aaKpb!Toro 11 OTKpbiToro 

THITB MOryT cpa6aTbiB8Tb He 'IB IIl9 15 pa3 B CeKyHltY 1 a HrO/Ib'l8Tbie ll KOnbUeBble -

6 onee 100 paa. HaaKaH 'IBCTOTa cpa6aTbiBaHHR paap!lllHHKOB c nasneKTpH'!eCKOil cpa

noll B IT OillKHrBIOIUO M 3/IOKTpOile 06'bRCHl!eTCII, rr O-BHilH MOMY 1 a apS!IlK Oi\ llHS/19KTpHKB 

H KOHO'I HOI\ CKOpOCTblO ero paapS!IlKH . 3TOT npouecc npH y Be/IU'IOKHH '18CT0Tbl Cpa-

6aTbiBBHH Sl pa3p!!llHHK8 npHBOilHT K 6nOKHpOB8HH IO ITOJl)l(lfr£liOIIlero I!Mrrynbca. 

Hccnenosanacb T a KlKe nonroae'!HOCTb yKaaaHHbiX paapRilHHKOB. Eb!no ycTaaoa

neao, 'ITO pa3p!!llHIIKH C OTKpbiTOl\ H 38Kpb!TOfi C HCTeM8MH ll0Jl}I(Hra nocne 100 Tbi

C!!'I cpa6a T biBaaH ll nMena canbnoe pa3pywenue a nonJKaraiOmeM sneKTpone 11 npaK

TH'!eCKH nepecTaaanH pa6oTaTb noc n e 100-200 TbiCR'I BK/110'1 enalt. P aapRilHHIU! arOnb-

'!aToro Tana Morna cpa6aTbtBaTb 400-500 TbiCR'I paa, nocne '!ero ax aanycK e Ta-

HOBH/ICR HeyCTOll'IRBblM. Pa360pKa STH X pa3pS!IlHHKOB H OCMOTp HX S/IOM9HTOB no~a-

38/11 'ITO rrocne YK831lHHOrO K01IH'IOCTBB BK/IIO'leHHli y paapMHRKOB C THTBII8'!'-6apae 

Bbi MR ll/18 CTHHKBMR llOBOpXHOCTH ll/18CTRHOK 6bl/IH CH/IbHO H3pb1X/I O!Ibl H ITOKpb!Tbl Ha

/IOTOM MeTanna. AaanorH'!Hbil\ xapaKTep rroBpelKileHRSI, ao a neCKO/IbKO MOHbmell cTe

neaa, HMO/IH I! Jlpyrae p113pSIIlHHKH C ltHS/IOKTpH'IOCKHMH npocnoliKaMH. Y p83pAAHI!

KOB C HrO/Ib'IBTOl\ CHCTOMOI\ llOillKHra rrpOM O)I{YTOK MOlKilY Hrnoll H K8TOilOM 6bl/l C!Wb

HO 3arpS13HeH pa3/IH'IHbiMH OKHC/IBMII, KOTOpble HRTOHCHBHO o6pa3yiOTCR B K8H8/IBX 

pa3pSIIla. 3TH OKIIC/Ibl C03ltBBB/IH rrpOBOilRIUHe MOCTHKH MO)I(Jly arnol\ H KBTOilOM 1 'ITO 

Hapywano HOpMB/IbHYIO pa60Ty CHC1'9Mbl ITOillKHra. 

Haa6onee yna'!HbiM oKa3ancR pa3pRilHHK nocnennero Tuna - c KO/Ibnesoll c ncTe

MOll llOJllKHra. B OT/lii'!Ue OT UpOilblllYlUHX paapRilHHKOB ll/IR Hero He YllB/IOCb YCT8HQ-
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BHTb npeJl91IbHOro 'IHCna Cpl.I68Tb1Bl.IHHA, Tl.IK Kl.IK llOCne 3-4 MHnnHOHOB BKni0'!9HH.lt 

pa3pHJlHHK npOAOn*an YCTOfi'IHBO pa60Tl.ITb 6e3 K8KHX-na6o 38MeTHhlX H3MeHeaalf. no

cne)laee o6oHCBSieTCH, no-nnnaMoMy, cneJlyJOmHMH npa'IHBaMa. Bo-rrepBbiX, s aTOM 

THll9 pa3pS!JlHHKQ 3830 p Me*JlY nnOCKHM llOJl*Hrl.IIOlllHM aneKTpOJlOM H C~epH'IeCKRM 

Kl.ITOJlOM OTKphlT C JlBYX CTOpOH, 'ITO o6ner'laeT ecTeCTBeHHOe YJll.lneaae OKHCnOB H3 

3TOro llp0M9*YTK8 3BYKOBOA BOnHoA, anymeA H3 Kl.IHnna OCHOBHOrO pa3pHJl8. Bo-BTQ

pblX, npa KOnbUeBOJ! CH CT9M9 TIOJllK.Hrl.l M e CTl.l B03HHKIJOB9HHSI llOJllKBraJOmax p83pH

JlOB aenpephlB HO aaMeHSIIOTCH no nepaMeTpy Kollbna, 'ITO npenoxpaaaeT Kpal! nonlK.H

raJOm.ero anexTpona OT 6 biCTporo paapymeaaa. 11, aaxoaeu , s-TpeTbax, npa cooTBeT

CTBYJOIUel! nongpHOCTH Hl.l llpSIJI<eHHH Hl.l aneKTpOnax : Kl.ITOJl HB '3eMne', l.IHO)l Hl.l 'nmo

ce' ('MHHyc e ') H ITOJl* !lra!OlllHfl aneKTpOJl Hl.l 'n:noce' ( • MHHyce') OCHOBHOl! p83pHJl 

B03HBKd9T BCSIKHil pa3 TOnbKO MeJKny l.IHOJlOM II Kl.ITOJlOM H H!IKOI'Jll.l - MelKJlY l.IHQ-

JlOM H IT0Jl)f(Hr8101UHM 3 n e KTpOAOM, 'ITO Tl.IK*9 llQnOlKI'!Te:tbHO CK83hlBl.leTCSI Hl.l COXpl.IH-

IIOCTH llOI:PKHrl.II01Uero ane KTpOJll.l, 

KoucTpyKUBH pa3pS!JlHHKa c Kollbuesol! cacTeMol! nonJKHra noKaaaua aa pac . 4. 

3ne Cb yMeCTHO OTMeTHTb llpOC TOTy KOHCTpyKUHH 9TOrO p83pS!JlHHKl.l H nerKOCTb ere 

H3rOTOBn9HHH H Hl.ICTpOfiK B B pa 6 0Te , 

tll.IKOHeU, C n e JlyeT OTM9THTb, 'ITO B Jll.IHHOA pa6oTe nposepS!nl.ICb qyBCTBI!Te llb

HOCTb Cp868TbiB8HHSI p83pHJlHHKOB K l.IMnnaTyJle llO)llK.Hr8101Uero HMUyllbCl.l. YCT8110Bn9-

110, 'ITO Ml.IKCHMl.lnbHOll 'IYBCTBHTellbHOCTbiO o 6 nB)lBIOT p a 3pHJlHHKH C 38Kpb!TOJ! CHCTe

MOll nonlKara. MaHI!ManbnaB aMnmi Tyna nonJKnra nna aax cocrasnaeT oxono 500 B. 

Pa3pS!JlHliKll C OTKpb! T Oil CI!CTeMOH llOJllKHT'l.l HMeiOT !IOpOr c pa6aTb!Bl.IBBSI OKOno 3,5 KB. 

PaapBAHBKli hi'Onb'll.IToro T n na nonlK.HraJOTCH nMrrynbCBMB c a MnnaTynol!: 1,5 KB, a c 

K OnbUeBOJ! CBCT9MOfi ll OJl)KI!J'l.l - 2 ,2 KB, 

B aaKniO'IeHae aa o c aosaaan o6cyJKneaaSI nony'leHHbiX peaynbTl.ITOB MOlKHO cne-

naTb cnenyi01UH9 Kp 8 TKB9 BhlBOJlbl , Bl.llKHbi e anH llpl.IKTB'I9CKOI'O HCllOIIb30Bl.IHBSI paa-

pS!llHKKOB: 

a) no aaneJKHOCTa s pa6oTe , ManoMy speMeun aann3JlbiBl.IHHH paapHAa, 6onb111ol!: 

'iaCTOT9 Cp868ThlBl.IHHH 0: nonrose'!HOCTB ny'llllliM cnenyeT C'IHTl.ITb pa3pHJlHHK C Konb

U9BOA CBCT9MOfi llOAlK.Hl'l\ _. no COBOKYllHOCTH 9THX napl.IM9TpOB HeCKOnbKO XYJllllHM HB-

nHeTCH pa3pHAHHK Hl'Oflb'll.ITOI'O Tl!lla. 

6) J1cnonb30Bl.IHK9 pa3pS!JlHIIKOB C CHCT9MBMH llO):IlKHI'£1 38Kpb!TOrO H OTKpb!TOI'O 

THna nnH llHTl.IHliH HMllYIIbCHblX CX9M MO:>KHO peKOM9HJlOD8Tb B T9X cny'll.ISIX, KOrJll.l 

B03HHKl.leT Re06XOJlHMOCTb B aanycKe p83pHJlHHK8 HMnynbCl.IMH lie60ilb1UOI!: l.IMllnHTYJlbl 
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( COTHH BOJ!bT), HO He Tpe6yeTCSI 60nbWOif '!aCTOTbl Cpa6aTblBaHHSI H npO,I:IQJI)I{I!TeJib

HOrO cpoKa cny)l(6bi. · 

ABTOpbi 6naro,~:~apSIT 8.¢. TIH c apeaa 311 J!OMOWb B pa3pa60TKe KOHCTpyKUHH pa3-

pSIJ:IHHKOB, 

fl H T e p a T y p a 

1. r.M. ropOJ:IHHCKHil, E.A • .LlaMaCKUI!CKHil, A.C • .LleHHCOB, M.n. KoHC T il HTIII!OBa, 

K.M. Kpyrnoe, H.n. MoKpOBCKI!lr. nT3, ;L 68 (1967) . 

PyKOni! Cb nocTynHna e 1!3Aa Ten b CKHI1 OTAen 

1 Hon6pSI 1967 r. 
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a e 
Pac. I. K oHcTpyKUBH non>Ksra!Omero aneKTpona a KaTona. a ) HroJih"l8T8 !1 cacTeMa. I - JtaTon, 2- non>KKrll!OlllKA sne!<Tpon , 

3- as on !ITOp, 4 - anon. 5) 3a!<pb1Ta!l cacTeMa. I - !<a Ton , 2 - nsanel<TPB"lecxa s nnacTBBI<a, 3 - nonliOira!OmaA 

sne!tTpOJI, 4 - R30nRTOp, 5 - 8H0Jl. B) 0rx.pb1T 8SJ ._CHCTeMS. 6 - U O,l.l)t(Br8101Il8SI &rna, r) n nocJto-KOIIbU9B 8SI CHCTeMa. 

1 - BH O/.l , 2 - KaTon, 3 - no.c:ptmraK>msfi: an eK.Tpon . 

Pa3PRr1HuK ------·-

r-----------------_, 
Bbmp!il M ume!lb 

--
HaKonumenbHa>? 
eMKOCmb 

U3Mepume.llbHbtU 1 - -- - Ocu,un/lo~pacfJ 

~£;---
1 I 
~ ) 

ceHepamop 
UMnUnbCOb 

r-~~Ycufiumeno~--------------------~ 
v 

Puc . 2. 6 noK-CXe Ma n c nLJ!'ll lliH! pa3pRl!HIIK O!l . 
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Pac. 3. 3aeacaMoCTb epeMeHH 3ana3nbiBBH11H cpat5aTbiBBHHH ' 3 pa3p!IIIHHKB OT uanpH-

JKeHHH nHTBHHSI U • H BMUllRTYilbl nonlltllraJOmero HMnyllbca UD • a) 3aea-

C HM OCTb r 3 OT BMnnHTYilbl nOillKHI"'8JOn!e!"'O HMnyllbC8 npll UOCTOSIHHOM 

aanpS!lKQIIIIII 118 880,[19 , 1 - HI"'Ollb'I8T8SI CHCTeM8 nO,[l>KHI"'S, 2- UO,[llKHr •fepe3 TIIT8H8T-

6 apHeByJO nna CTHRKy , 3-non>Kar 'lepe3 cnJOnSIHyJO nnacTRHKy, 4-oTJtpbiTblll non>KHI"' no 

llOBepXHOCTH CnJOilbl, 5 - no UOB9pXBOCTH CTBJtnSIHBOA wal!6bl, 6 - ltOllbUBB8SI CHCT9M8 

llO,[lliUI!"'8, 6) 3aBHCIIMOCTb r 3 OT BQnH'IIIHbl 8HOilHOrO aanpSVKeBH51 npH UOCTOSIHHOA 

awnllRTyne non>KaraJOmero HMnynbca, 
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