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§1, Tpe6oBaHHH K MarHpTHOMy rronm 

On!InM n3 BalK!Ieflnmx MOMe!ITOB_ KonneKTHB!Ioro ycKopeHnSI 11 I srBnsreTcSI 

nony'le!Ine aneKTpOHHOI'O CI'yCTKa oonhlllOH nnOTHOCTll. MllHllMBilhHbiX pa3Me

poB, TaKOH CI'yCTOK MOlKHO nony'IHTh B BH.rle KOnhua He6bnblllOI'O .rlHaMeTpa 

nyTeM ll!IlKeKunn aneKTpOIIOB Ha op6nTy 5onhllloro_ pannyca B MSirKo¢oKycnpym-· 

mee none, oohi'I!IOe nnsr yCK()PHTenefl, n ClKBTHSI nony'leHHoro KOnhua·no nna-, __ 

· MeTpy no Tpe6yeMbiX pa3MepoB non neHCTBHeM M8I'HllTHOI'O nonsr, MenneHHO -

· HapacTamm~ro BO BpeMeHn. TaKoe C/KaTHe, ecTeTCTBeHHO, 5yneT conpoBmK~_ 

llBThCSI IIt!OOpOM 9!Iepi'Hil ny'IKa '18CTilU 1 'ITO npnBO.rlllT K yMeHhlll9HiliO cnn 

iynoHOBCKoro pacTanKimaHnsr. AMnmiTyJlhi KoneoaHnfx 'lacTnu OKano MI'HOBeH- : 

Hb!X OpOilT 3aTyXaiDT ll KOII9'1HOe Ce'le!Ine KOnhUa MOlKeT Ob!Th nony'l_e!IO JlO

CTaTO'IHO ManbiM, '. 

CIKaTne oponThi KOnhueBoro 3apmKeHnoro cryTcKa B03MOlKHO npn nona:. 

/KilTenhJIOH p831IIlUe Me/KAY MOM9HTOM KOnH'IeCTBa JlBI-IlK9HilSI aneKTpOH~B rrpn 

nx. Bpamemm no_ opoaTe paJlnyca R ll MOMeHTOM KOnn'leCTB8 JlBIDKeHnSI;_ 

. COOOl!laeMOI'O aneKTpOH8M yCKOpSIIDlllllM BllXpeBblM aneKTpll'19CKilM, noneM 1 T,e~ 

KOI')la ·-

mRv 
0 ( 1) 

3 



. ; 

.' 
. ·/ -·.· 

;< -): -

\ 

' ) ~ '·· 

·- ;! / 

~ .\ : 

, 3tiecb e 1 m , ':O - .~ap"siA; Macca· H. c~opoc.Th.: anexTpoHa;> R _:.. . 

',: '-· 6p6HTbl; ii ~ -. cpeAHSUI . HanpSDKeHHOCTh Mar'HHTHOI"'O nonSI: BHYTPH. op6aThl. 

<· · paAHYCOM R • , .:l 
: ,. . •. ~ . ' ~ .. ~ 

... :: . YcTo·l!:~HBOe ABH)I{eHHe aneKTPOH.OB B Mar'HHTHOM none i5eTaTpOHHOI"'O. TH-· 

'. Ila,·. K~·K H~~eCT~O 121 , 6yAeT B~3MO)I{.HbiM Ha ni06biX paAHyCaX· B nn6cKOCTH, 

r'AE7 paAHanhHaSI. COCTasnsnoiuaSI Mar'HHTHOI"'O nonSI H r .... o' .npH .ycno~HHj 'ITO, 

s·aTOJ!: nnOCKOCTH cnpaBeAnHBO COOTHOWeHHe 

R . au~·· .. · 
0< -·-- :--< l. 

Hz a R 

f: .. 
'(2) 

,. .Uaiiaoe ycn~BHe ycToi!:'la~oro ABH)I{eHHSI-an~KTpoHOB .a. 6caos~oM · onpeAenSieT.:.. 

· . .:··CSI -XapaKTepoM npocTpaHCTBeHHOI"'O pacnpeAeneHHSI Mar'HHTHOI"'O nonSI H' noaso

~~· ~~~,.-' ctiJopMynapos~Th Tpe6o~aHHSI ·.K a'eMy. 
-·-. •\...-:· 

.QnSI Bbrnonaeaasi HepaseacTsa (2) aeo6X~AHMo, 'IT06bi Mar'HHTHoe none 

•. y6hiBano c paAHycoM. B aToM cnyqae, ecnH Mar'HHTHoe. none H3MeHSieTCH B 

' .. ~ ... ~ ... ~ : ..... .. 

.-, 

r· .. 

38BHCHMOCT~ _OT paAHyca no 38KOHy 

H == H ( ~) n _ const 
.z Oz R ----, . Rn 

(3) 

·,TO BenH'IHHa CpeAHel!: HanpSI)I{eHHOCTH Mar'HHTHOI"'O nonSI B Kpyre · paAHyCa pas- • . . . . 
HOBeCHOJ!: op6HTbi onpeAenSieTCSI KaK 

·• -·· ·<ct>O· .. 2 ' 
H == -- ==·-- H Oz 

11 
If. 

2
_

0 
Oz 

0 
(4) 

T.e. OTHOWeHHe CpeAHeif HanpSI)I{eHHOCTH B Kpyre paAHYCa 'paBHOBeCHOii: : op-

. 6HTbi. K HanpSI)I{eHHOCTH .Mat:!JH'~HOI"'O. ,nonSr Ha_p_aB~OBeCHOii Op6HTe ·MellbWe 

. AByx, 'ITO SIBnSreTCSI HeO~XOAHr.:;:biM. ycnOBHeM AnSI. rrpOCTpaHCTBeHHOI"'O. pacnpe-.. 

·n~neHHSI M~r'HHTHoro rronSI MOAenH aAreaaTopa. -~ 

4>opMapoa·aaHe MarHHT.Horo non~ M.oAena aAreaaTopa nposoAHnoch c yqe-· 

TOM co6cTBeHHoro. nonSI aapsi:*eHaoro xonbua. Ksa.ApaThi 6eapaaMepHbiX. qac
... .. . . . ( . ' ) /3/ . . . 
TOT. CB060AHblX Kone6aHHii: 'IHCnO Kone6aHHll 3a OAHH o6opOT AnSI ABH-

... ;,)l{eHHSI. rrpo6HOH \:JaCTHUbl B COBOKyrrHOM none' (BHeWHeM H C06CTB.eHHOM)· rrpH, 

HyneBOJI:i .aHepreTH'IeCKOM pa36poce B ny•J'Ke HMeiOT Bllll: · ·/;; 

·:.,( 

.. ·;';~/~ 
.4 
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v = (l...o n) ,~.. = (1- n) (I + IL p ) - 1L ( ----.. -----· + -. ] 
. r 9'±' .. ·.. . 2 f.J 2 . ( ) : . 2 . ' · y, fJ , a a +a . - __ z r 

2 • ... . 4 . p 
v =-n ,~..=-n(l+ILP)~IL[--._r.::-::~ +-l. 
z 9'±' Yt {3 ' a (a +a ) . 2 

_ -1. z z r 

(6) 

:3necb n - noKa3a·0J1h cnana Mai'HIITHoro nonsr, - nonyocii Top.a 

COOTBeTCTBeHHO B Z II r. HanpaBneHIISIX,: OTHeceHHhle K 6onhulOMY pan~Iycy 

Konbua; 
-. 

2 

P"' 14 fn2- fn[B(az+a, )] (.7) 

( Benii'liiH8• p ' cna6o 38BIICIIT, K8K BIIllHO II3 (7); OT. (a z +a r ) II nnsr Bbi6-

paHHhiX napaMeTpoB Monenii anre3aTopa p "' 9, . p "' 13 ) ; 
· mfn max 

cuR 
f3..l. =-; -: c. 

2 -t/2 
"'0- f3 ..l ) 

N., - nonHoe ttiicno 9neKTpoHOB B KOnhue; 

·r 
e "' 2,82 • 10-13 

2ri R 
• r e 

CM 

OTHOCIITCH .K 831IMyTanhHOMY llBII/KeHIIIO KOnhua), flpii ycKopeHim. 

Konhua ·9neKTpoHOB BIIXpeBbiM .rroneM, TO eCTh B npouecce an~Ia6aTIIttecKoro 

,-~ C>K8THg .er'O, II npH llOCTOstHHO~ 3H8tieHHll KQnU'LJ:eCTB8 'li8CTUU B KOnhue· (N'"'. ) 

llpii6n!l3llTenhi!O OCT8!0TCSI IIOCTOHH!IbiMII Benii'liiHbi ./3 / 
- ' • ~ k 

2 . 2 2 ; . 
II y.f3,Ra(a+a ),. 

- - z z r 

113 (6) BIIllHO, 'ITO nnH YllOBneTBOpeHIIH ycnOBHH n 9 rp > 0 B npouecce an~Ia-

6aTIIttecKoro C/KaTIISI nyttKa Heo6xoniiMO, ttTo6hi n cnanano MenneJIJiee, tteM 

· ·R ~ , Ecnii n ynoBneTBOpsreT 9TOMY ycnOBIIIO, TO. · n· 9 rp BHattane pacTeT, 
ILP 

a 3aTeM HattiiHaeT nanaTh II Ha pan~Iycax,· rne n _:;, -
2
-, CTpeMIITCH K iiymo, 

5 
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TaKRM oopaaoM, paoo"'eii aoHoii B · 3TOM cnyqae_ MO>KHO: ,C."'Il:~ 

. ILP "'. 
TaTb oonaCTh paJiilycoa, l".rte 2 -< n < 0, 5 .- Ha rpaHHuax .a Toil o6nacTil: n a$ 

~ ' . ' . 
· Mll:Hil:ManhHO H 5nll:3Ko K Hymo, B aTOM cnyqae aeim•mira v r (R ) pacTeT, 

... 
· · ll:3MeHsHICh B .npenenax 

·'f.H < v 
- r (8) -. :;.:·vrk' 

r~e_ viii « l .:. Ha"'anhHOe _aHa"'eHil:e; · v, k :;. 1 -:- KOHe"'Hoe aaa"'eHRe, 3aaqe.

HHe )Ke BenH"'Il:Hbl V z t OCTaeTCSI B npouecce C)K8Til:SI 3H8"'Il:TenbHO MeHhWe 

e.rtll:Hil:Ubi,· 

flpH C>K8THH KOnhUa Vz H V 
r 

H3MeHSIIDTCSI H'npOXO.rtSIT pSI.rt pe30H8HC-:-

HhiX' ·aHa"'eimfi. PeaoHaHChi B· HanpasneHil:H · ysenll:"'eHHSI qacTOThi C"'HTaiO_TCSI 
;4; . ' . . ' . . . . : 

HeonacHbiMH , .TaK KaK _ysenH"'eHil:e non~pe"'H?I"O ce"'eHHH ny"'Ka non .rteR--

CTBHeM 'pe30HaHCa npHBO.Clll:T .K ysenH"'eHHIO ~aCTOT~I KOneoaHHfi. ll: 0 cne.rtOBa- ' 

Tenbao; K. npox~>K.rteHil:ID qepea peaoHaHc •. Tipoxo>K.rteHHe _pea.oa~Hca B Hanpaa~--. :
neHHH' yMeHbWeHHSI- "'aCTOTbl SIBnSie_TCSI onaCHhiM, TBK KaK B STOM cnyq~e .rtefi

CTBHe peaonaaca MO>KeT .. 38TSII"HB8Tb. !JY"'OK B pe~OHaHC ; H TOnbKO B cnyqae 

61tiCTporo ripoxo>KneHHSI MON<Ho O>KH.rtaTh, 'ITO cymecTseaaoro yaenH"'eHHSI paa

Mepa ny"'Ka ae npoH.aofineT, 

flpll: Man oM 3HB:"'eHil: n ( n . .,; 0,05) Ha KOHe"'HOM pa.rtll:yce ycKopeHil:SI · 
. . ' i • . ' 

.••. _v zk iii 0,22 , H O"'~BH.rtHO,- 'ITO .rtnSI H30e>K8Hil:SI onaCHbiX ·npOXO>KAeHil:fi pe30H8H-

. COB. _>KenaTenbHO. ooecn~"'HTb BO BCefi oonaCTil: YCKOpeHHSI Vz .= Vzk .<< l .. 

BepxHSISI rpaHHUa vz onpenenll:TCSI ll:3 HCKniO"'eHHSI onacHhiX ·peaoaaHCHhiX 
.·' / 

30H ycKopeHHSI rne v = L; L ; ]_ 
,· ' • • ' z 2 . 3 . 4 -I1CXOASI H3 'Hano>KeHHOI"O,. MO>KHO-

· ·c~aaaTh, 'ITo· .rtnSI .ooecrie"'eH~R ycTOfi"'HBOI"O COCTOSIHHSI KOnbU8 

·y~oBne'!'BOpSITb onpe.rteneHHbUA- Tpe~OBBHHHM: 
•• •>' .. 

0, l<vz<0,25, . ...... 

H; _TOI".rta 3aKOH H3MeHeHHSI n 

H3 ycnOBHSI-

a o6nacrH R0 > R > · R I< 

. . ··.:r ..... 
..-r·r"···:. 

2 
v 

z, 

2 2 

+ · v z H 2 ;;: 0 032 • • -------= 11zo ' 

6· 

. v
z non>Kao·. · 

. (9)' 

MO>KHO nony"'HTb 

'(10) 

\ 
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' Ecnu' nonmiui:Tb l{aqanbHOe SHa'leHue ~ ·o~0,5. Hi .c>uiTaTh,. 'ITO' BbinOnHSIJOTCSI 

on~eAeneHHhie Tpe6oBaHnsr K nyqKy, T.e._ . 

{ 11) 0;5 
. ·2· -2 2 
YJ. f3 1c a 

0 ""'l zO 

·TO S8KOH- HSMeHeHHSI n OT R MO)KHO sanucaTb B BHAe_ 

,, : ,. 
2 

n = n 0 x + 

fLoP ' · 2 ---+V 2 • zO •. , 2 
(I- X 

{ 12) -....... 1 + fL p 
. •.· 0 

.><; '· 

. I'Ae .X "' 
Ro 
R-. 

yc;{;peHHSI) j OTKnOHeHHSI OT · 3TOrO 
~. ~~ -

_SaKOHa AOn)KHbl YAOBneTBOP.SITb. ycnOBHJO 

\on\< 
2 2 

VzH-vzk. ·.; -----= 0,026 .2 . . . 

Mo)KeT oKasaThCSI,. 'ITO BenH'lHHa.· 

2 . 2~ . 

u = ~::--r-T ,;,. 
· . Y J. o ~ J. oa z o 

U 0 .= 0,5 :- V zO• 

TOI'A8 S8KOH HSMeHeHHSI 
2. 

vz 

2 v 
z 

2 
=V 

zO 

HMeeT BHA .{n~H BbinOnHeHHH 

.· 

. { 14). 

.( 15) 

nnsr · TOI'O '1T06bi He npOHSOIIInO ·Sa TSII'H-

·. Ba~usr ny'!Ka B pesoHaH~~- Heo6xo~-;M01 'lT~6bi · HSMeHeHHe '18CTOTbi Kone6aHHll 

B pesyn~Ta~e yBenu'leHusr pasMepa nonepeqHoro ce'1(3HHSI no?ne.·ripoxo)KAeHusr 

· p.eSOH8HCa · 6binO cy!IleCTBeHHO MeHbiile IIlHpHHbl peSOH8HCHO~. UOnOCbl 0 V pes.•. 

a z 

.. OTKyAa 'MO)K!!O nony'lHTh AOllYCKH Ha onaCHbie BOSMy!IleHHSI MarHHTHOI'O no-

.nsr. 

'~ :· 7' 

' c 

' ~· 



l . " 
TaK; .nmr of5ecne"<IeHJHI npoxo~.neHIHI pe_aoaaaca c _ vz =."2'" J3( npn 

. -
dH I d t = 4•107. apcTe.g aeof5xo.nHMo; 'ITOOh; aMnnHTy.na nepBOH rapMOHHKH -

. . •C9K · - _ j . . .·. -
. . - . 4 - ' 
noKaaaTensr cna.na Mai'HHTHoro _nonsr 6hma Sn 1 <· 2·10- , 'ITO npaKTH"<IeCKH. 

' . . - 1 ' 
TPY.llHOBhmonHHMO. nnsr of5ecne"<IeHHSI npoxmK,ll9HHSI peaoaaaca c v z = 3 npll 

TOM· :lK~ d HId t - aeo6xo.nHMo, 'IT06h1 Benii'IIIHa 
R2 

Jf2. '6bma < 10-
2 a2uz 

• ::hoT ,nonycK B03MO:lK9H, H noaTOMY pe30H8HC 
z 

c· .- v 
z-

~, 
~ MO:lKHO C'IIIT8Tb 

aeonacHbiM. TaKHM o6pa3o~~;~, nnsr ycTOH'IIIBO!'O .llBII:lK9HHSI aapsr:lKeanoro KOnh-

ua . .non:lKitO OhiTb ( npH ycnoBHii d~ I d t =· 4•107 · apcTe.g 
C9K 

- l 
) vz <-z· 

tiTO HaKna,nbiB89T :lK9CTKII9 Tpe60B8HHSI Ha:napaMe~pbL HHlK9KTHpyeMOI'O ny"<IKa. 

naHH09 OI'p8Hii'I9HH9 ycTpaHSI9TCSI: ecnH npOXO:lK,ll9HH9 pe30H8HCa C Vz =~ 
f5y,neT npOHCXO.llHTh npH HanH'IHH <jlopCHpOB8HHOI'O nonsr, I',lle dill d l · Ha 

psr.noK nn11 6onee Bhiiile panee yKa3aHHhiX ana"<IeHIIii, H r.ne MO:lKHO ,nonhiTaTh:

csr Bbl,ll9p:lK8Tb ,llOllyCKH Ha On 1 (. On < .2•10-3). 
' . 1 

Bhiiilenano:lKeanoe. paccMOTpeHHe .llBii:lK9HHSI: ny"<IKa B Mai'HiiTHOM none 

C y'IeTOM COOCTB9HHbiX Clln ,nano B03MO:lKHOCTh BhiopaTh. OllTiiM8rihHY!O 3BBII-

CHMOCTb n OT pa,llHyca, npu KqTOpOH MO:lKHO H36~:lK8Th · onaCHOI'O npOXO:lK-

.nennsr peao~ancoB. 'TaKasr aaBiiCHMOCTb .naaa aa pncyaKe 1. M~I'HIITHOe none 

MO,llenll 8,lli'e3aTOpa npe,llCTaBnSieT COOOH COBOKyriHOCTh .llBYX n~neii - nOCTOSIH~ 

. HOI'O M8I'HiiTHOI'O nonsr-, of5ec~e'IH~aiOIUei'O of5pa30B8H119 38MKHYTOI'O KOnhUa

aneKTpOHOB, 11 IIMnynbcnoro Mai'HHTHoro nonsr, KOTopoe of5-ecne"<IIIBaeT BIIX

peBoe ycKopeHIIe KOnhua II ero - a.nii:'aoaTII'I9CKOe C:lKaTIIe. PaCCMOTpiiM Bpe

M9HHY!O 38,BiiCHMOCTh H~,mynhCHOI'O Mai'HIITHOI'O nonsr. 

-I1 Mnynhc;:noe Mai'HIITHoe none np11 llcnonh30BaHIIII o.naoo6opoTaoii IIII:lKeK-

-UHH: ( Bp9MSI O.llHOI'O oflopoTa. npH aHepi'HH aneKTpQHOB 0,5 .MaB_ li pa,nuyce 

· ·• HII:lKeKuHII · R o = in eM- ~a~ao s;5:1o~~ ceK) .Aon:lKao_ BKnroqaihcsr c. To'InocTb!O 

B _HeCKOnhKO H8HOC9K. H ,nnsr OblCTpOI'O OTBO.lla KOnhua·-sneKTpOHOB OT IIHcpneK:.. 

Top a HMeTb KpyToii ne'pe.naHii <jlpoaT •... 'LJ:epea .aecKonhKO · .necsrTKOB aaaoceKya.n 

- . (nopsr.nKa 8-9 ooopo~cm), T.·e. nocne oKOH'IaHIISI· npouecca obiCTporo c:lKaTIISI · 

CKOpOCTb HapaCTaHHSI HMnynhCHOI'O M8I'HHTHOI'O nonsr yMeHhlllaeTCSI npHMep-

- HO B ,lleCSITb pa3 (,nnsr 8,llH808TH'IeCKOI'O, C:lK8THSI KOnhUa) li 'I9p93 100-200 

MHKpOC9KHY.ll HanpH:lKeHHOCTb M8I'HHTHOI'O nonsr B o6naCTH ycKopeHHSI ,non:lKH8 

',llOCT.HI'8Tb H9CKOnbKIIX. KIIn09pCT9.ll. _TaKHM of5pa30M, HMnynhCHOe M8I'HHTHOe 

' <~:.::(' 
8 
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. none, B cBoiO oqepenh, .nomKHO coCT?~Tb 'u~ · llBY~ · <i!lc·;~ll: ::.. "6hiCTpo~o;' .no- ·· 

·nn nnn o6ecne'leHHH OTBOAa ny'IKa OT HH~neKTOpa H "Menneaaoro" nonn 

nnw.~:y:uia6~~u'lecKoro·c)KaTnn KC>nb.Ua sneKTpoHoB no ManhiX paaMepoB, 
. -

.Ha puc. 2 naiio. BpeMeHnoe pacnpeneneane MarHHTHoro nang, l1cxonH 

·. na. BhilllenanollieHHoro
1 

MmKHo, 'aaKoaeu, c~opMymipoBaTi:. b6ume TpeflbBaHHH'· 

K M·arHHTHOMY nomo Monenn anreaaTopa, KOTophie 'cBOAHTCH K cnenyro'meMy: 

, .llnH o6ecne'leHHH yc:'OH'IHBOl"O•llBHlli:HHH K01IJ:>IIa. 81IeKTpOHOB'38BifCH

MOCTb noKa3aTensi: ·c'nana MarHHT.Horo nang oT pannyca ycKopeHuH nonlliHa .._._ . . 

6hiTb 61IH3~0H K: 38BIICII.MOC,T!i 1 ll8HHOH Ha puc; 1, 

2 •.' l1MnynbCHOe. Mal"HiiTHO~ none B H8'181!bl{blll MOMeHT BpeMeHii nonlliHO 

HMeTb 601IbiiiY!O CKOpOCTb HapacTaHiiH, ll8!0IIIY!O .B03MOlliHOCTb OTBOila ny'IKa 

i3~eKTp.OHO~ OT HH~~eKTOpa, ~a ,OllHH o6opoT· Ha 10. MM 1 ~ ~K1!!0'18TbCSI C TO 'I-

. HOCTb!O :!: 3 +- 5 HCeK (MOMeHT BpeMe~u. T t HB p!IC, 2). 
3, Opouecc. 6hiCTporo clliaTHH1 K~To'phiii nnnTcH Ha npoTnllieHHH 8-10 o6o-

pOTOB sneKTpOHHOI:O K01IbU8 1 ll01I)KeH 3aKaH'IHB8TbCSI B MOMeHT 

aanaBae.Mhiii c TO'IH.OCTbiO :!: 10 aceK, 

r . . ( p11co' 2), 
2 .• 

4, Hanpsi:llieHHOC.Tb Mal"H!iTHOI:O nonH B o6naCTii KOJie'IHOl"O panHyCa yc-

KopeHnH ( H k ':' 5 c~) . nonlliHa noc THra Tb 

100 +- 200 MKCeK, 

4,5 KII1!08pCTena 3a BpeMSI 

§ 2, cPOpMHpOB8Hife M8I'HHTHOI'O ITOJHI MO.[lenH a.nre3aTopa 

OpH ~opMnpoBaHHH MarHHTHoro nann HaMii 6hl1l npHMeHeH rp_a~o-aHanH

TH'IeCKnfi MeTon 151 onpe/lenefinn noKaaaTen~ cnalla ~arJinTnoi:o non>t, l1aMe

peHIIH npOBOllliliHCb .C noMOIIIo!O, .!i3MepnTe1!b!IOH KaTyiiiKii,· 

Bp11 anece_HHII HHllYKUIIO!tHOro' J:taT'IHKa B nepeMeHH~e- M.arHIITHOe none 

· .. Ha :3alKi!Max ero noSiiinneTcH allc UHllYKUHH, KOTopan B cni'lae cnaycorillallbHOro 

H3MeH~HHH nanpnlKe.HHOCTH ~arHHTHoro nomi II paBHa /6/ ~ 
., ' 

· {I; · ·= w s w. H m• ('OS w I eos rp (16)'' 

I 
• 'nnouiallb BIITKOB. IIHllYKU!iOHHO!"O ·naT'IHKa; · W 

''). 

. t 

··. 
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.. ,,. 

aoro nonn; 

HIITHOI'O nonSI . ' II 'II. HOpManb!O K ~nOCKOCTII. aiiTKOa. paMKII. nnn nony"leHIISI. 

M.aKCIIManhHOH. anc. _{[, · Ha ahxxoil~ ABT"'IIKa .cnenyeT pacri<;>,l'!araTb nnocKoCTb 
·:·'::~ 

· . ·.• . · ero aiiTKOB nepneHAIIKynnpHo aanpaaneHII!O MarnnTnoro nonn •. 

KaK ~neny~T- II3 ( 16), aMim~TyAa ao3HIIKaromeii: anc·nponopuiionanh~~ 
ne TonbKO IISMepSieM<;>ii nanpmi<ea'aocTII. nonn II m . •, no II 'laC TOTe w. , l.J:~c~·- · 

TOT,H8Sl 38BIICHMOCTb 9AC a, 9TOM cny"lae ne. KOMlleHCIIpOBaTraCh, _.nOCKOnbKY 

,. '· · OTHO?IIT~nh,Hble II3MepeHIISI HanpmKeHHOCTII Mai'HIITHOt:O nonH naaanii nonHy!O 

_ " KapTIIHY npocTpaHCTBeJ:I_HOI'O .'pacnpeA~neHIISI, -. , 

TaK. KBK. IIMnynhc _ ;,6hict:por~" Ma'r~IIT.Horo nonH.IIMeeT umpoKIIii "'BCTOT

HhiH cneKTp, <iJopMIIpOaafilie"nOnH npoaOAIInOC.h ·liB •neCKOnbKHX "'BCTOTax; llnH 

aToii. uenii 6hm c~6pan_ reHe.paTop . c~ayc<~nmanhnoro. H~np.SI)!{eHIIH, .pa6o;aro

umii na "lacToTax 0,1; 0,2; 0,5;. 1,0 Mric c TOKO~- narpy3KII A~- 5. a. 

I1HAIIKBUIIsi ·CIII'Hana c II3Mepii:renhnoii iaTylllKII npoaoniinach c noMO!llbiO 
. . 

OCUIInnorpa<Pa :'IYBCTa!ITenbHOCTblO 1 tv;alcM, KOTOpbl~ no3aOnHn cnpO!I3ao.ciuTh: 

eAIIHII"'Hbie 113MepeHHH C TO"'HOCTblO .He .XY)Ke:1,5o/o,_. 

cf>opMHpOaaHIIe M8I'HII~HO;.O nonH npoaoA!lnOCb np!I nonHOM TOKe "lepes. 

o6MOTKII OT renepaTopa TIH-550, pa6oTaiO!lle.ro c·o CTOHKOH cTa61Imi3aunn .B'J:-4. · · · 

l13MepeHIISI a· aTOM cny"lae npoaonn_nnch npH6opoM c nepMannoeahiM ABT"'II

KOM. Pe3ynbTBThl !l3MepeHIIH .nonHOCTh!O coanaAB!OT C pac"leTHhiMIIi, TO"'HOCTb 

eAIIHII"'HhiX n3Mepeanii: .a aToM . cny"lae ne xy)!{e . 0,2 %, 
> • • • • • • -

.· ·, 

. KaK y)!{e rbaopiinocb Bhiille, MarHIITnoe none anre3a'l'opa cKnaAhiBaeTcH· 

a) nOCTOHHHOI'O M8I'HIITHOI'O nann, 

· 6) IIMnynE>cnoro "6biCTporo" nonH, 

a) IIMnynbCHOJ\0 BAIIB6BTII"leCKOI'O ( MenneHHO MeHHIO!llei'OCH ao apeMeHII) · 
. . 

, Mai'HIITHOI'O nonH, 

- BpeMeHHOH xapaKTep 3BBIICIIMOCTII. Mal'HIITHOI'O nonH MOAenn ~n.r~3aT~P~ 

nan na pi! c. 2 ._-
TaK KBK ,Ha HB"'BnbHOM nepnoAe yCKOpeHIIH <iJopMa nonH a OCHOaHOM on· 

peAel!HeTCSI <iJopMOH no~TOSIHHOI'O M8I'HIITHOI'O nonH, TO noKa3aTenb cnaAa 

, nOCTOHHHOx:'O Mal'HIITHOI'O noml n . B Ha"lanhHOH. pa6?'!eii a one' .ycKOpeHIISI, 

cornacno' '"Gaa!ICIIMOCTII,' noKa3aHHOH na:· pnc • . 1,' · Aomi<en ne,)!{aTb_B npeAe_nax 

· 0,05 <.:.n <.:. 0,5 •. 

'11 ' 
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P ac'!eTbi, npoaenaHHbie no Ta5nRuaM 171, noKasanR·, 'ITO K TaKoMy yc-: 

noBIIIO 5nR3Ka cpopMa nomr, cosaaBaeMasr KaTyll!KaMII c o.Z.HollleHReM z / R k = 

= 0,5" lin II 5n!i3KIIM K STOMy 3Ha'IeHIIIO ( p!i~,3), rae R ic ·:-panllyc KaTymKII, 
paBHbiH 560 MM, a Z - paCCTOSIHiie OT ·cpe,llJieii nnOCKOCTII KaTyll!Kii .llO Me-

'.llliaHHoii reoMeTpli'IeCKOii nnocKOCTII KaMep:bi ·aaresaTopa, 

KaK Bli.llHO ·li3 pRe. 3, o5nacTb 3Ha'IeHilii n ; orpaHR'IeHHasr napanne:..· ·• 

norpaMMOM A 1B 1 C 1 D 1 , nonHOCTbiO Y.llOBneTBopsreT · Bb!ll!eyKa3aHHOMY 

Tpe5oBaHIIIO ('a5cuRcca .llliaroHanR · BD cooTBeTCTByeT sHa'IeHIIIO Ha'IanbHoro. 

paaRyca ycKopeHRsr)~ 3a pa5o'!ee pacnpeaeneHRe nocTosrHHoro MarHIITHoro 

. n.onsr MOi:lenli aJire3aTopa Bb!5paHO pacnpeaeneHile, ABHH~e· KpliBOH 3. (p!iC, 3), 

f10CTOSIHHOe MarHIITHOe none C03,llaEl_:~sr .llBYMSI. KaTyll!K8Mii, 1i3rOTOBneH

Hb!Mii ll3 Me.llHoti Tpy5K!i t5 12 x 1,5 MM II oxnaiK.llaeMbiMII Iioaoti. KaiK.llasr Ka- .. 
I 

Tyll!Ka.. CO.llepiKIIT no 12 'BIITKOB; KaTyll!Kii 3anllTaHbf nocne,llOBaTenbHO~ 

f1p!i reoMi:npli'IeCKOH ycTaHOBKe KaTyllleK OTHOCIITenbHO Me,llll8HHOH. nnoc

KOCT!i · c TO'IHOCTi:.ro 1% a3RMyTanbHbie HeoaHopo.llHOCTII nocTosrHHoro MarHRT

_.Horo ·n·onsr Manbi ( ,. 0,2%); ··Me.llliaHHasr MarHRTHasr II Me.llliaHHasr reoMeTpH'Iec-

Kasr llliOCKOCTII COBna,llaiOT. 05IUaSI 831iMyTanbH8SI HeO,llHOpO,llHOCTb ·II nono/KeHHe 
. - . . . ' . . 

Mellli 8HHOH nnOCKOCTH B OCHOBHOM 5y.llyT onpeaensrTbCSI IIMITynbCHblM Mar HUT-

HbiM noneM, 

l1 Mnynbi:::Hoe MarHIITHoe none ·cosaaeTcsr c noMOll!biO 'IeTbipex BIITKOB, 

'pacnorioJKeHH~Ix BHY;Pii KaMepbi (pRe. 4). Ha yKasaJIHOM p!icyHKe pasMepbi 

BIITKOB II IIX reOMeTpli'IeCKOe pacnonO/KeJIIie .ll8Hbi ansr OnTIIManbHOro npocT

paHCTBeHHOro pacnpeaeneJIRsr MarHRTHoro nonsr. MIIHIIManbJioe K.oizR'IecTBo 

BIITKOB Bbi5paHO 1i3 Y'I eTa_- o5pa30BaHIISI IIMII MIIHIIManbHOH IIH.llyKTIIBHOCTII, 

<;:-aTOM. IKe_ TO'IK!i 3peHIISI BIITKII 3anllTbiB8!0TCSI napannenbHO npli nocne,llOBa

TenbHOM coe.llRHeHilli c KaJK.llOii cTopoJibi (no31IUIIH 3 II 5 pHc. 4), TaKoe' coe

.llliHeHiie BIITKoB · aaeT BbiRrpblrii i3 .llBa pa3a B ·aMrrnnTyae MarHRTHoro nonsr 
" . . . :" .. 

no OTHOllleHII!O K. n·ocne,llOBaTenbHOMY COe.llliHeHII!O B CeX. 4-x BIITKOB npli O.llHOM 
. . ---.... 

II TOM JKe HanpSIIKeHiili IICTO'IHIIK8 nRTaHIISI, 

· .llnsr BblilOnJieHIISI. Tpe50BaHIIH K' cpop'Me MarHIITHOrO nonsr, nOCTaBneHHb!X 

paHee, MarHHTHoe IIMnynbcJioe none ¢opM!ipOBanocb CHa'Iana Ha 'IaCTOTe 

50 ru, 3aTeM C nOMOll!blO 8Kp8HOB l81,_· pacnonoJKeHile KOTOpb!X nOK838HO 

Ha PIIC, 4, MarHIITHOe none cpOpM!ipOBanoc!=> Ha Bb!COKIIX 'IBCTOTaX 5n!i3KIIM 
. ..;--;, 
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-· . 
K pacrrpeneneHino Ha qacToTe 50 ru. Ha puc •. 5 naHhi KpHBhie :- onna nnH 

. 'l!8CTOTbl 50 ru, npyraH - nnH Bh!COKHX 'l!8CTOT, CnenyeT OTMeTHTb, 'ITO 
. j. ; 

pacrrpeneneHHH Mai'HHTHoro non 51 na 'laC TOT ax. 1,5 -2,0 u· 500 KI'U c:>Tnuqa~Tcsr 

npuMepno na 1 ,5%, 

B · CBH31i C TeM, 'lTo' CyMMapHoe Mai'HiiTHOe none, neitCTBy!OIUee H8 sneK

-TpOHHOe KOnbUO, CKnanhiB89TCH H3 noCTOHHHOI'O II HMnynbCHOI'O nonsr, TO o5-· 
' maH z -BaH cocTaBnHIOIU~H Maf'HiiTHoro rronsr: Hz u rroKaaaTenb cnana· n 

B 9TOM cnyqae· 5ynyT onpen~nHTbCH Bblpa)l<eHUHMH: 

II z =II :+ ·n: (17)• .. 

n =-
R an~ 

-~~-,-+-~~-,- (----aJf" + 
~- z . z 

an"' ¥). 
( 18) 

B naqanbHoit o5nacTn ycKopeHIHI n 5yneT onpenensrTbCH B ocHOBHOM TonbKO 

cjlopMoit noc~ommciro MarnuT.Horo nonH, TaK Ka~ B. sToit o5nacT·~ II:'>> H ~"' . 

Ha KofieqnoM· panKy:ce ycKope!iu·5f n ylKe onpenenHeTcsr cjlopMoit. uMriynhCHo--

I'O M8I'HUTHOI'O IIOnH, 

- 3H:a'leHIIH n(R J :· nnsr cyMI\!apHoro nonsr (puc. 6) c yqeToM BpeMeHHOit 

38BIICIIMOCTH Hl\IIlynbCHOI'O M8I'f!HTHOI'O rronH Bbl'lHCnHnHCb H.3 -COOTHOul9HHH 

H 2 ·n -~ 11 (-0 ). 
z · z o H- - (19) 

r_ge IJ z o - 3H8'l9HHe IIOCTOHHHOI'O nonS! Ha H8'l8nbHOM panuyce yCKOpeHHSI, 

Ha p1ic. 7 naHhi aaaucnMOCTII 3Ha'leHnit HMnynbcHoro Mai'HIITHoro nonS! 

B oTnocnTenbHhiX ennnuuax fitj,.o_rrpenene_HHhiX p_a}l!I~?ax oT aauMyTa. KaK 

BlillH~ 1!3 jmcyHKa, 6onhlllaSI HeO~HoponH~CTb rrpOS!BnHeTCSI Ha H~'lanbHhiX pa-: 
. . . '' :.. . ~: '. .. . . . ' 

nKycax ycKopennSI B MecTe pacnonolKeHHH nncjlneKTop_a~eHblllaSI neonnopon-

HOCTb Ha6monaeTCH Ha ,yrna_x C09llUH9HHSI BIITKOB, Ha BHyTpeHHHX pannycax 

H80llHOp0llHOCTb npaKTII'l9CKH OTCyTCTByeT, 

.. 3Ha'l9HIISI IlOKa3aTensr Cnana CyMMapHOI'O M8I'HIITHOI'O nonsr nnSI Bhi5paH

HhiX panHyCOB B 38BIICUMOCTH OT yrna C Y_'leTOM_ 83HMyTanbHhlX H90llHOpon

HOCTeii HMnynbCHOI'O nonS! ll8Hhl Ha. puc, 8,~ 3Ha'leHHSI rapMOHHK o·l!':;: , no

ny'leHHhie nyTeM paanolKeHHSI B pSin cjlyphe n ( ¢) , npencTaB~eHhi na pnc,9,_ 

14 .. 
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2 
Q ,, ' 

l=l 

! ~· •. :._ 

·.L 

Puc. ~: Ka/v,epa .·('?oiJ~/ltJ afl?e3amopo J ... po3pe3e . 
. f-ObnomKU n_ocmOJ7HH020 fiO/!fl, .2- .9KpOH- bO.Ifo"wv; du:nK;g_ .·• 

.3.:. 50./lbtut/IJ 5timKU: t/1;_,17y/!ocita?O nO.IlJl, . /j- .9~pail 1'7tM6/r. 
JvmKOO, S- f?o.llble' ·ffvmKV. tiMI7Y./lbCII[J20 hofi.P,~ ?-nomp!:f-: 
5oK, 7- 9epxomt?.l1b · .9~poHa ,· ·,r~ Kanept:l · -

. I 
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Q7S 

· ·' . · nsciiiiiiiiiiiiiiiiii1Jl1l 
. 
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·:i 

... 

Q25 

5 . ! • 10 . 15 20. 25. 30 35 R 
Puc. S.· fJacnpeflene~oe !'1azHu.mHozo nonR !l.tympeHHux tfumKod: 
1- Ha 1/acmome .502£1 ( j)OCIIemHote · 1.1 .:JKcnepl/t1eHtn0/7bHole tnOIIKU. co!
nadaiOm) ·: 2:.Ha ttocmome qs.ttu-t ( .aKcnepuNeHma;,oHaR KpudaR). 

. ~ ' . . . ' 

·' 

~lllllllllllllllllllllll HIII-II II lJH 114 
o.~ I I II I II I II I I I I I I I~ I I Il-k! I I I IYl I II II I I I 

. · a3 I I ·1 I I I I I I I I I I /I I I I I I I I I I I 1· I I 11.1 I I I I I I · I I 

0.21 1·1 I 1·111 I I Ill. I I II I 1·1 I 1.1 I I II 1·1 I I I II 111·11 

o.i I .I I II I I I llf II I I I I I I I I I I I I I I I I I I I II I I I I I I 

I I I I I l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I • ,·;. 
10 15 20 25 ~o .35 38 R 

Pu.c. · 6. 3aducuHocmb noKa3ameAP cnaiJa · 1'102Hl.lmHozo na/711 
om pa flu._ yea. .. iJn!l cyNNot · IJoyx noneu. 
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·. "· 

D~nO)KeHHe. M6JlH8HHOH IInOCKOCTH HMnynbC~IOI'O H llOCTOSIHHOI'O M8I'HHT

HOI'O'llOnsr 

KaK B STOH ::_.,...· 

ttnsr Ha'IanbHOI'o pannyca ycKopeHnsr noKaaaHo. na pnc. 10, ri ·TaK. 

o6naCTH YCKOpeHHH .3H8'IeHHe UOCTOSI!IHOI'O M8I'HI!THOI'O nonli 6onb-

· llle HMnynbCHOI'O, TO .HCTHHHOe llOJIQ:lK6HHe M6JlH8HHOH nnoCKOCTH lrMeeT paa-

6poc ± 2 MM, Kon~6anne. Mennanno·.fi· nnocKocTn H~ BHyTpeHHHX p·annycax 

M6Hhme. aan~o.fi Benn'II!Hbl, TaKoe Kone6anne' Bnoniie. nonyCTHMO, T,K, 0)KI!Jlae-. . . 

Mhie Ha'IaltbHhie paaMepbi ny'IKa non)KHbi 6biTb -3HB'II!TenhHO 6onhrue yKaaan.,. 
-·~ <' 

-....__ 
HTaK, anannanpysr peaynbTBThl ~opMnpoBannsr Mai'HHTHOI'6 nonsr . ~ . .: 

Monenn· ani'eaaTopa,. · BIIJl.llM, . -'ITO c~~P¥11POB8HHOe· none YJlOBneTBo-:. 

psreT llOCTaBneHHbiM Bblllle Tpe6C>B8HI!SIM, llOCKOnhKY /J.nsr 8KCnepnMeHT8nhHO 

nony'IeHHOH 38BI!CHMOCTH. _'n ll{) (pu_c, 6) D a~ 'BO. BCe.fi o6naCTI!• YCKOpeHI!li 

OCTaeTc·sr BenH'II!HO.H nonO)KHTenbHOH, 

§3, CucTeMa ITil:TaHil:SI Bll:TKOB ll:MnynbCHoro Maf'HIITHoro ·rronSI 

Pac'IeT CKOpOCTH 1!3MeHeHnsr Mai'HI!THOI'o nonsr aa o6opoT nnsr o6ecne

'IeHnsr Heo6xonnMo.fi "npoM.aru~u" MO)KHO. npoBecTu, ucnonhaysr ypaBHeHnsr 13! • 

H· 1 aHs aHS 
H = (- -·-- - -- ) 

II O-n) 2 a, a, · 
. e 

II • 

. . 2 
m. e f3 y; 

-· _e_. -~ (l + Jl p ) • 
t>H , 

2 
~ (,m e(' y .l) :-::--·--· 

(' 

aH. 

a, 

(20). 

. (21 ) . 

(22) 

nona!'asr, 'ITO nnsr. Bhi6paHHOI'~ aaKOHa pacnpeneneHusr Mai'HHTHOI'O nonsr Mo-

nenH anreaaTopa cooTnornenne (4) BhlnonasreTcsr B naHHOM cnyqae 

C TO'IHOCTbJO He Xy)Ke 2%, 

HH)KeKTnpysr ny'IoK B KaMepy ani'e3aTopa c yL: ·= 2 na .panuyc Ro = 
. 0 

·3'7 ( Ha'IanbHhi.fi pan~yc ycK~peHusr) u Tpe6y.sr ~TBona ny'I~a aa o6opoT· · Ha 

CM, H8XOJlHM, 'ITO npupOCT nonsr JlOn)KeH COCTaBnHTb : 
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4·,05 spcTe.ll L ·II 

. 8 .. 
4,75·10 .spcT/C:eK), 

.Tpe5oBaTb 5onblllero rrpnpocTa unnsr aa o5poT, T,e,. yBenn'lnBaTb cKopoCTb: 
~ ~ . ' . : ' ' . . . . ' . ~ ( .: . . . ,. 

OTBO.lla rry'IKa oT nHcpneKTopa, TexHn'!ecKn Heuenecoo5paaHo ua·-aa BhrcoKoro 
'· ' _., ' 

HaiipSimeHII SI IIC TO'IHMKa IIIIT8HMSI, 

·. Dnsr H8llJl9HHOll Benii'IIIH.bl IIpiipOCTa IIOnSI fl iJ cornacuo 171 ·n c yqe~ 
TO~ 3KCIIepiiM9HTanbHOll. IIOIIpBB!'M Ha IIOTepli B K.~Mepe,· 0'19BIIJlH01 'l'fO .Heo5-

XOJliiM liCTO'IHIIK IIHTaHusr, o5ecrre'IIIBaiOll!IIii li3MeHeHue TOKa aa o5opoT ·., 400 a 

( I _.;. 4,70·10 1 0a/~eK), . . . . '· . .. 

Ha pHC,. 11 JlaHa. Ilp~HUIIIIRanbHBSI 'cxeMa IIIITBHIISI BliTKOB n~mynbcHoro 

·•· .·. MarHIITHdro IIOliSI, B. MOM9HT BpeMeHII ri ' (eM;. puc: ,2). cpa5riTb!BlH~T· paa-.. -·, . . . 

. 

·' 

.>"'"'. ,-; 
· . .~ 

,.· , .. 

PSillHIIK pt , yrrpaBnS!eMbiii CIIHXpOHII3aTopoM. B o5paa.oBaBllleMc.sr KOHType · 

RLC 1 ·Boa'uuKaeT ToK, · '!acToTa,· aMrrmtTyna ·.n··.aaTyxauue KoToporo. orrpe.lle-
. . . : . < . ·:· '! ' • • ; ' . 

nSIIOTCH IIapaMeTpaMII ~OHTypa II IICTO'IH,IIKOM. HallpS!meHIISI ;· U i ~ 3aTet:'1 B., . 

MOM9HT T 
2

• Cpa5a.f_biB89T pa3pSI~HIIK· ; P
2 

· .. : o5paayeTCSI .HOBbiH 
1 

Ko_uTyp ,II 'lepea BII;KII rio:re'leT 'ToK,. 'orrp.eiien~e·M.i,iii Benii'I,IIHaMII L: , R. · ,· 

c 1. , u ;:_. '· c2 ' u ci • Ecnn HHllYKTIIBHOCTb M~HTa:>Ka KOHJleHCaTop~biX 
.... 5.aTapefi II. 'co5~TB9H~aSI eMKOCTb BIITKOB Manhl, TO nepeXOJlHbiMH IlpOUeCCBMII . - . . ' ' . . . 

M.omuo ·rrpeue5pe'lb.li "IIan.oM" Toi<a ·~pu t =~r~~ . ,rrpoiine~ 5ea BcrrnecKoB. 

·r'ne 

Dpii t < r . . . 2 

'U; 1 

TOK B Kol!Type R L C:
1

, · orrpenensreTcsr Bhiiiame~meM 

.• ~~- -alt . 
w L l' .' s'in·~- 1· 1 t ., 

R 
21..; 

··.·:.: .. -. 
:>'u 

w· < ..... 
1
· · 1 . . 11. 

·t·'- -- 72 · Lc··- a I 
. • . .. -- ) ,· -··l 

• ' ·; ·--"1, I;' 
KaK :yme roBOpiinocb, 5hrcTpoe; cmaTIIe a.neK:Tpouuoro ... KOnbua 

(23) 

,.· 

llpOIIC-

XOJliiT 38 9 o5opOTOB 1 . T,e; 3a ' ·, 7B uceK·,' .nnSI ny'llllero. ocyil!eCTBneuuSI rrepe-
·: ',. ·. •. 

; . 

.'~ 

,.", 

,. 

xo.lla .oT 5hiCTporo .c:>KaTHSI K MenneimoMy .menaTenbHO B3SITb ·!Cone5aTenbHhiii.' 
.• < t' . 

KOHTYP. c rrepnonoM Konei5auuii B · 10 paa 5onb Ill!fM. : · JlntiTenbubcTII. 5btcTpo-

aToM · cny'!ae XOTSI II IIpiiXOJliiTCSI yJ3e-. 
~.h. ~ . ·;,:. ;;· ' ro em a TII sr, T.e. c T ~ 750 HceK. B ... 

; 
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Puc." f.f. npu.Hu.un'u.a.titJHQR. cxef<lia numaHUR fJum
K06 uMny/lbCH020 Ma2HUmHozo no/Ill. 

· u3 
. IC& 

.. ~5+-fl~--t-__;_...:....t-.;..._,_+---..,--il----t---+-~ 

.k. 

·Puc. f~. Pa35poc u .3aoei:J)KKa cpa5am(J(dai-tu$; 
pa3pflfJHUKQ · P-1. ( pa.Jp.RiJHUK llacmpoeH Ha 
.npo5u.dHoe HanpRJKeHue S'Ok8). 
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·nuquBaTh HanpR~eHne ucToqHnKa nuTaHnH, HO aaTo o6nerqaeTCR npouecc •. 

paBHOMepHOrO OTBO~a nyq~a 9n6KTpOHOB 0! HH~neKTOpa u ynyqmaeTCR. 

BpeMeHHaR KOMMyTaUHR pa3pR~HHKa 

ca-~onpo6o5t paapR~HHK~). 
p (yMeHhmaeTcn paa6poc BpeMeHn 

llnSI paccqnTaHHbiX H Bhi6paHHbiX napaMeTpOB CHCT6Mbl nuTaHHR ( I 

400 a/ o6, T = 750 HCeK) n ~ng 3HaqeHuii BennqnH a 1 . , L . _n L,. 

onpe~enReMblX reOMeTpueii .u KOHCTpyKUUeH BHTKOB H' CliCT6MOH 'coe~HH6HHH 0 
• ' • ' •• o - T 

~ MO~Ho onpe~ennTh Ben~uqnHy · Heo6xonnMoii · eMKOCTH n BennqnHy·_ HanpR~eHnH 
·-"., ' 

HCTOqHnKa nUT8HHR 

·. 

c 

(at ... a,· L···= r,o MKrH; 

· nocne cpa6aTbiBaHnSi P2 

JL : . . 4 . . 
U = --"' 5 7•10 · BOJihT, 

1 r .. c. '-·~ :· .... 

. T2 '3 .. 
11,7•10 · n~, 

___ .,. 
4tr 2 L 

L · =;. 0,2 · MKrH) ~ B KoHType, ·o6paaoBaBmeMcs 
· .. MOHo · · 

(paapsn~uK HacTpauaaeTc.n Ha onpen.eiieHHYIO aenu-

qHHY npo6ni3Horo Hanps~eHUH, a COOTB6TCTB6HH01 H Ha onpe~eneHHYIO Benn-

. quHy f1 r =. T 2 - r 1 ) , BnURHUeM. eMKOCTH · C I ll 3apHllOM1 OCT8Bll1l!MCH Ha 

Heii, MmK?O npeHe6p~%,: n6o · C 
2 
» C 

1 
, a Q 2 » Q 1 ( eMK~~Th MOHTa~a 3Ha-· · . 

. · qnTe~hHO J\.teHhllle pa6oqeii eMKOCTH n. npn pacqeTe o~a ·lie.: yqaTbiBaeTcs). · 
. --· . - ' ' . ' 

· Tor~a ToK B: 9ToM KoJIType 6yl\eT onpeaenRThCR ionhKo'. U2: , L , · C 2 

ll HaqanhHbiM TOKOM npn l =T.2 ., . 1 KOTOpbiH paBeH ,; ·3,5 "J{a~ 3~ BpeMH T·k·.-r 2 

(BpeMH anna6a.TnqecKoro"c~aTHR) TOK _qepea BHTKH nocTnraeT HOMnaanhHoro 

~(pacqeTHOro) 3HaqeHUH ri paBeH , .; 250. Ka (~anpg~~H-HOCTb·Mar~UTHoro no- : 

ns B ueaTpe KaMepbi nocinraeT .. BenuqnHhi. Hz . , · ~aaaoii . .; 4,5 Knno~pcren). . - -~ . . " . -

KoH~eHCaTop. c 1 naroTOBneH.~ll3 16. OTpe3KOB·;BhiCOK?qacTOTHOro Ka6enR . - ~ . 
·PK-3, Bhi~ep~nBatomero nocTo5IHHoe HanpS:rmi:imre ... 90 KB. 06uias eMKOCTh · 

TaKOll 6aTapeH Cl = 12•103 n~~ . ~~ 
.KoHneHcaTopHa'S:r'. 6aTilpeSi • C 2 _; • 2400 .MK~ npencTaBnHeT co6oii nap an~ 

nenhHO c~ennHeHHbie' K.oHneiicaTOpbl Tuna 11MM1-150/5, nns 'nonyqeHl!H Ml!Hli

ManhHOll nHnyKTuauo'cTn ~~e coe~nHeHns Bbmon.HeHhi ·KoaKcnanhHhiMn. Pacnono.:.' 

~eane na~e onHoro KoHneHcaTopa 11MM1-150/5a6nnan BHTKOB ~Mnynhcaoro 
nons aHaquTenhHO yMeHbmae'l' nepexonHbie npoueccbi Ei. MOMeHT apeMeHn t=r2 •• 

. ( 24 
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Puc. i3~: Dcu,u/1/lo2/laMMbt uMnY/IocH.ozo Maz~ 
HUmH020 D(Jilfl.' · · a-_ pa3piliJ. 6/0ol!bmHi:Ja 5a:.. · : 
mapei..t · C, . ( -t:P~JK ...;.§00 Hceo/f;,.,). 5- coSHecmHottl 
pa3pPfJ 5amapet1 . C, . iL : C2. (.tJAume/loHocmo· . · .. 
U~flY/ltJCa. 7u" .. m "'-(50 1'1KCeK} · · 

'l. 

25 

.. 
' 

· .. .. ·. ~. 

·. 
"1 • I ' 

. '.' ... .~ ~.. . 

'. '~,. .. . '' 

"'•. 
: ~ ' ~ .. ··. . ' ' 

'. '~ ~· ' 

··.' 

" . I,.. 

·:.,.._: 
.· .. ;:; 



. , 

.Un.H KOMMyTaul'in TOKOB npnMelteHhi paapsmHHKH . P 1 (80 K~) 191 H P 
2 

• (20 KB), pa6oTaiOume ·B aTMoc¢epe,·· uoo BaKyyMHhi e paap.HllH!iKH w paapsrnHaKa 
j . : .. 

non naBnenneM uenecooopaaHo npa~eH.HTh. npn M!lnOHHllYKTliBHoit Harpy.aKe •. 

KpoMe Toro, oaa cnmKHhi B aKcnnyaTauaa, xoT.H a HMeiOT xopowy10 Bpe~eHHYIO 
CT86!ilihHOCTh, CTa6anhHOGTb pa60Tbl 8TMoc¢epHbiX pa3p.HllH!iKOB 6btna UOBbi-

. wena Ko~cTpyKTHBHhiMH n3Mel!eHaHMa. YKaaaHHhifi .BapHaHT BhiCOKOBOnbTHoro, 

pa.ap.HllHHKa J;I9.3BonSieT . ocyme'cl\Bn.HTb. KOMMYT8UHIO ··:·TOKOB . C cPPOHT8Mll 

"' to-9 ceK~· 0~CT~6Hnh~-~CT~- ~o~~()\ymr~~ ~b ~~c~~12. ·· .- . 

H a :~a6. ) 3 -~~~l>I_::nMi:Iyn~ci,;~ 'roKa >'Iep~a' -~aTKa:· ~aK BHAHO aa pacyHKoB, . 

t ~r 2 nepeXQAHhie npou(ilcc~oi '·aecymecTBeHHhi. . . . ~ ~ ,,._.:... . ~ '': . - -. '· . :.,. 
B · MOMeHT·;BpeMeHH . -;"' ~.· .. ·Bbi6-· 

paHHa.H CX~M~ ;,~~:a.~li.H B~TKO~ HM_IlYJihCH()r'O ;;TOKa,· llO';IHOy,TbiO YllOBnerBopsreT 
:.. .. . ~ " ~ 

nocT.aBne~ahrM?Bbtrne l-pe-~o~aHHHM. · · '· 
... ~ . ;, -~ 

.,. ·~· 
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