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B.A. En:piOKOB, B.Yf; JlaHrrnoB 

MArH'vfTHOE ·nonE· nP.HMOYronbl-ioVi KATYWKYI 

C TOKOM 

06-Lem:mennui! HHCHJT}T ~·~
!i.llepHux liCCJJ, t:llOlliH!I!ll 

6HEJJHC'\TEKA , 

.. ·-; 



CyMMHpoBaHHeM MarHHTHhiX rronei1 an eM eHTapHhiX ToKoB, 

IIO.ll"'HHSIIOLUHXCH aaKoHy Bno.;.CaBapa, rrony"'eHhi cTporHe Bhi

pa:m:eHHSI COCTaBnSIIO.lUifX M8r'HifTHOr'O IIOnSI OOTeKaeMOH TOKOM 

rrpstMoyronbHOi1 KaTywKn KOHe"'HhiX paaMepoB, PaccMaTpHBaJOT

CSI HeKOTOphle "18CTHhle cny"'alf, 

~ 

"' 
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Borrpoc 0 pac'IeTe M8I'HHTHOI'O IIOnH1 C03.[laBaeMOI'O KaTyWKaMH C TOKOM, 

05Cy:IK.[l88TCH B Hay'IHOfi nHTepaType Ll8BHO. YfHTepec K HeMy BIIOllH8 

IIOHHT8H! TaKHe paC'I8Thi Heo6XOLlHMhi IIpff KOHCTpyHpOBaHHH PHLla H3M8pHT8nb-

HbiX IIpH60pOB 1 M8I'HHTHbiX CII8KTpOM8TpOB, a TaK:Il<e HaXOLlHT IIpHMeHeHHe IIpH 

cpopMHpOBaHHH Mai'HilTHblX IIOnefi YCKOpHTenefi '3apH:IK8HHbiX 'IaCTHU H T.Ll. Yfa 

pa6oT, 3H8KOMhiX aBTOpaM, M02KHO yKa38Tb 
Ill 

KHHry B.Xara , CTaTbH A. BHraa-

141 
.up. 

12 I 131 
.ua ' Yf.Yf~ neKKepa H C • .H • .HBapa H 

YfCIIOnb30BaHH8 B OTM8'I8HHhiX pa6oTaX. paanH'IHhiX M8TO.[l0B II03BOnHnO HnH 

pa CCMOTpeTb 'I 8CTHbi8 cny'IaH, HnH IIOny'IHTb Bblpa:1KeHHSI 1 IIPHI'OLlHhl8 .unSI 'IHcnea-

HOI'O HHT8I'pHpOB8HHHa 

ABTopaM aacToSimefi pa60Thi rrpe.ucTaBnSinocb uenecoo6pa3HhiM ~aK .unH Teo

peTH'IecKoro aaamtal}, Ta~ · u .unH rrpaKTH'IecKHX pac~~n~B rrony'IHTb cTporoe pewe

HHe 38Ll8'IH 0 uone MHOI'OCnOfiHOfi KaTylllKH KOHe~HhiX paaMepoB, .'ITO U: 6binO Bbl-.· . . . 
IIOnHeHO .[lnH KaTylllKH IIpHMOYI'OnbHOI'O C8'I8HHSI 0 npH 9TOM B K8'I8CTBe HCXOLlHhiX 

. . . 131 
rrpe.urrochmOK · HCIIOnb30BaH, KaK H B pa6oTe · , aaKOH BHo-CaBapa. 

r 
1. none BHTKa C TOKOM 

Pacrrono:IKHM o6TeKaeMhifi TOKOM 

TOHKOI'O C8'I8HHH 

B rrnOCKOCTH 0 IIpHM OyronbHOfi 

CHCT8Mbl KOOpLlHHaT TaK, 'IT06bi OCb 

0 i IIpOXOLlHna 'I8p83 U8HTp, BHTKa, 

CTOpOHhl 1 H 3 paaMepoM 2a 6bmH 

rrapannenbHhi ocH , a CTOpOHhl 2 

OXIpHc.l I. p H c. 1 H 4 pa3M€:pOM 2 t OCH 

EcnH o6oaaa'IHTb 'Iepea 1( - pa.UHYC - B8KTOp, HarrpaBn8HHhifi OT 9n8M8HT8 BUTKa 

d..e B TO'IKY aa6niOLl8HHSI I x .. ' I, TO a a ocHoBaHHH aaKoHa Brio-

CaBapa MarHHTH0e rrone, coa.uaBaeMoe sTHM sneMeHToM, MO:IKHO aarrucaTb KaK 

Ill 

npH 9TOM KOMIIOH8HThl IIOnH BLlOnb OCefi 6y LlYT HM8Tb BHLl! 
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T,K, B .Bb!6paHHOH HaMII CIICTeMe KOopniiHaT d.~~:: o' 
paniiyca-BeKTopa paBHa R.' J(xo-,c} 1

"'"{ ~o -~Y-~- (~ 0 7 • A6coniOTHaH Beniit:riiHa 

J npiit:reM nnH Tot:reK pac-

CMOTpiiBaeMOI'O BIITKa -l = Q, 

Yfa /}/ CJienyeT, 'ITO COCT8BJI5IIOIUyiO BnOJib OCII OX 6yneT IIMeTb JIHlllb no-

ne, COanaBaeMoe CTOpOH8MII BIITKa 1 H 3 

H _ tio ~ ( . J~ . * 
.,(- LJr. 1_1[(~,-~)\(~o-~tt r~rA. 
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_l[c\'.+e)~(~.-~r~ ~:Jk -

12 I 

:- i.io rr- .. ··.· ~· .··]d,_=>to-~ }~,_='Jo-q 
4

31" l (ol\~7!1Jot1 "'r..' .. l-~· c/,-;:.-f .. -t-Q ~· =~ .... Q 

CocTaBnHrowyro Bnonb ocii O'J 6yneT IIMeTb none, coanaBa_eMoe -ToKaMII 2 . ~ e . 
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EcTecTBeHHo, 1:: -KoMnoHeHTa Mai'HIITHor-o nonH 6y neT cyMMoii cnar-arowiix oT 

Be ex t:reTb!pex CTOpOH BHTKa~~ B COOTBeTCTBIIH C 11 a/ nonet:raeM: . 
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/4 I 

HBJIHIOTCH rrpenenaMII orrpeneneHHhiX IIHTerpa-

3aMeTHM 2 'I!O B cyMMe 14 I rrepBbiO 'IeTbipe 'Inena BHna 

OITHCbiBa!OT IlOJie 'I'OKOB 2 .· If '4, . rrapannenhHbiX OCH OX, 
w~i~Jvc.~\ rt .. Z:! 

.OCTanhHhle 'IeThlpe 

TOKOB H 3. 

Koaci:J¢HuHeHT nporropuiionanhHOCTH B ¢opMynax 121-14 I II nanee cooTBeT-

CTByeT Bbi6pannotl: ciicTeMe e.nHHifli JV\ \C S M 2 TaK 'ITO HaiTpSDKeHHOCTh ITOnH 

Bbipa)!{aeTCH B B aMrrepax, a Bee niinetl:uhle BeJIH'IHHhl-B eM. 

2. none KaTyWKH 6e'CKOHe'IHO TOHKOf'O ceqeHHH 

MarHHTHoe none rrpHMoyroJihHOH KaTyurKII 6ecKoHe'fHO TOHKOro ceqeuuH MO>I(

HO orrpe.nenHTh KaK CYMMY rronetJ:, C03LlaBaeMbiX OT.nenhHbiMH 0LlHII8KOBbiMH !3IITKa

MHe LJ.orryCTHM, 'ITO 06MOTK8 KaTyWKH Herrpepb!BHa 2 TaK 'ITO TOK MO/KHO C'IWfaTh 

pacrrpe.neneHHbiM C paBHOH ITJlOTHOCTh!O ITO BbiCOTe KaTyWKII H TeKylUHM ITO BHTKaM 

nepneHLlHKynHpHO OCH 

TywKe Bb!COTOH d t 
0 1:· , HBnH!OlUeHCH OCh!O KaTyWKU. no 8.rieMeHTapHOH Ka-

IIpOTeKaeT TOK • 3nech J ecTh nunetlnaH 

DJIOTHOCTh TOKa, orrpenenHeMaH KaK. r.ne L TOK 1 IlpOTeKa!OIUIIH 

B 06MOTKe, w - 'IHCnO BHTKOB, a -nhrcoTa KaTyWKH. Ha'lano cucTeMbi 

KoopniiHaT Bbr6epeM TaK, 'IT06br rrnocKocTh X 0 ~ npoxoniina 'Iepe3 cepenuny 

KaTyWKHa npu 8THX OrrpeneneHHHX COOTaBJIH!OlUlle MarHHTHOrO ITOJIH KaTy WKH 

pa3MepOM 2e x2.a:. H8XOLlHTCH HHTerpHpOBaHHeM B_bipa)!{eHHH 121-141 ITO Bb!CO-

Te KaTyWKH: 
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1
, 

B COOTBeTCTBHH C 3aMe'laHHeM 1 C.QenaHHbiM OTHOCHTenbHO /4/, B Bbipa:>KeHHH 

/6a/ nepBbre 8 'IJieHoB Bnaa Mt>l.... ~ Do!? onncbiBaroT none, co3~aBaeMoe To--·J r> cl~-t ~1 .. ~.. . 

K8Mll, npoTeKaiO!llllMll no CTOpOHaM !HiTYWKH ~ H. 'i, a OCTanbHbie !:l - no CTOpOHaM 

1 n 3, napannenbHb!M ocn 0~ · . B aanbHeii:weM HaM yao5Ho coxpaHRTb 3anncb 

nonst B Bll.Qe /6a /, .[lnst Henocpe.QCTB9HHOI'O :>Ke BbJqnc:reHRSI nonst. KaTyUlKll 3TO Bbl-

. .e 
. pa:>KeHne MO:>KHO npeo5pa30B8Tb 1 npocyMMllpOBaB apKTaHreHCbi. 0KOHqaTen:bHO HMe

X/ 
eM 

, . ~~ )d ... =x~-~]~~=~"-a.l ] ... = ~o-l ~~<'- tH (Me., ?k+f• 1' o/,o'f.,•Q ~0 o ~•'" j ry,o,,ol 171 

3. none KaTyWKll 5ecKOHe'IHO Manoii: BbiCOTbl 

Bbi'IllCnllM MarHHTHOe none TOKa, npoTeKaromero no MHOJ'OBHTKOBOH KaTywKe 

x/ u • /5/ 
B aHanorn'I:Hon cpopMe B pa5oTe npnBoanTcst : -KoMnoHeHTa nonst paB-

HOMegHo .taMai'HH'IeHHOI'O :>Kene3HOI'O 5pycl{a Tex :>Ke pa3MepOB
1 

nony'leHHaSI ll3 CKanstpH,I'O noTeHunana. 
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09CKOH9'IHO Manofi BbiCO'l"bi 7 TOnlURHa 

OOMOTKR KOTOpOii paBHa d • none TaKOfi 

KaTylllKR MO)KHO onpe.uenRTb KaK CYMMY 

nonefi BRTKOB, nocTeneHHO yBenHtJ:UBaiQWRX

CSI pa3M9pOB1 ne:>KalURX B IrJIOCKOCTR XO~ 

BnnOTHYIO .upyr K .upyry. npll TeX )Ke npe.u-

nonO)K9HHSIX OTHOCHTenbHO pacnpe.ueneHHSI 

TOKOB, 'ITO R B § 2 J 13.ll9Cb l: }d "' II 

I ' I \1 I 
I,.:.)CIJ I .unH onpe.ueneHnH KOMnoHeHT 

nOnSI MO)KHO npORHTerpHpOBa'I,:h no TOnlURHe 
\·9 ' ' 

KaTylllKR Bbipa)KeHUSI BR.qa 12/-14 I .unH BHTKa 

c paaMepaMn 2.ll.1 
n 2~'. XapaKTep HH-

3 

r----
I 
I 
I 
I 

1.{ 
I 
I 
I 
I 
I , __ 

X 

P n c •. 2 

TerpnpoBaHHSI paccMoTpHM Ha .irpnMepe o.uaoro na qneHOB cyMM hi 12 I : 

e-+J 
~l ~o- ~~("'' I 

'1,- t(iid)'•(] [&.-<')'.[~. -j'(<'\J'• ,/" , 

'· 

y 

npH CYMMHpOBaHRH BHTKOB no TOnlUHHe KaTylllKH HY)KHO HM9Tb B BHLlYt 'ITO paa

Mepbl CTOpOH BHTKOB M9HSIIOTCSI 1 noaTOMY B nocne.uHeM Bbipa)KeHHR ':/
1 

SIBnSieTCSI 

cPYHKUHeA ~· , KOTopaH·, KaK nerKo · BR~ eTb na pRe. 2, .unH npHMoyronbHOfi Ka

TYWKR HMeeT npocTofi BR.ll: 

y' : Cl.. + c 11.'- t) 
no.ucTaBHB 9TO Bblpa)K9HHe B nocne.llHRfi RHTerpan, nonytJ:HM 

~-+J 
. .e., ~ (Y.-... ) - ( ll'-e.) . d. I . 

-~ [ '1. , ~ , •• 

lf e (llo-Y:') •t!j (~.-,t•)\[(Yo-~) -(l-e)r+i; 
I I 

a, npOH3BO.llSI aaMeHy nepeMeHHbiX '/. 0 -i. : ~ , CBe.ueM K HHTerpany 

~ .. -e.-J 
,· ~ \(,+\D' , 1 l , t'lo' _ ~1.. 1'f~=-xo-e-J iJ:o I· T d :._ +- ()J(c_ I \ D 

. li"Jr (~'1+r~) (\c,'•~')~'f'~-+i~ 'f Ll'jf" ro~('('~'f')l.~\Jllt-+t~ r_ 
lL.-E:. I l 't,- Xo-e.. 

r.ue ~.· : rc~o-D")- c~.-t)] 

l1HTerpRpoBaHRe ocTanhHbiX qneHOB 12 I BhmonHHeTCSI TaKnM :>Ke oopaaoM. 
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Ecmr o6o3Ha'!IITb: 

K.' ~ [(~.,-") -( x.,-e)] = _ \(~ 

IC~: [(lJ~~a) -(~.,+e)1;,- K1 , 

8 

\(; = -[(¥ .. +"') ·dx.-e)J = k 3 

t.,' =- [c~~-a) ~ (x.,+e)] = \(" , 
18/ 

To X -cocTaBlHIIOlllaH nonH KaTylllKII Mo:tKeT 6biTh· npe.acTaBnE)Ha KaK cyMMa ane

MeHTapHbiX cpyHKUIIti', OniiCb!B8I0IL{IIXJB COOTBeTCTBIIII C 38Me'!aHUeM K /4/, nonSI TO-

KOB I II 3 : . . . .· . . '. , [ l , v
1 

1 _ ,_'\. ~ k" '.\Dr_~,_ ·j~11 :. Xo-e-J • , r.,. 1 'f 4a 3 1 o . = . . M.<:! . -+ Me. , ~I' . ~ '• i[IC,' • 'f') '. oe" • •: '· ~~;·v')'· •t" H: ~:, ~.- ~ 
\J" I I- =t ,_ 

[ 
1\'J. '+' I> I + 

- o.Jte. 
1
1 ~o~(k:-~-q-'f+ 'Y'~" :t~ 

'-/9/ 
\r I I _. '1. - I Mc.cb ·""-~* --t-. J"'~=-x ... e .. J 

"J Z.., ~(\c~ "~"'-V't+ 'i"l-t T~· 
1 

'¥. :: i .. +t 
n POII3BO.OH aHanorH'IHOe IIHTerprrpoBaHrre no dj' 'IJ'IeHOB CYMM bl /3 I. OTHOCHllliiXCSI 

K TOKaM 2 II 3, C yqeTOM TOro, 'ITO 

x' = e_ "" (~·-a.) ' 
nony'!HM ~ - COCT8BJ1HIOIL{yiO nOJ'IH! 

~, = ~ f r t, ( r .. ~J . t;(k, .~J]:~:~:-~rt~{(,.~J. t; r k,.~JJ:::::::· d /10/ 

r.ae llJ'IH KpaTKOCTII 0603Ha'!eHO! 

v 't t ) cL ;·.f - ~0 
~i c~c,'l = CIJ<C,J•.Jrk·~r. 'f'··~· 

r~ 

npii Bb!'IIICJ'IeHIIII ;t, -cocTaBJ'IHIOIL{eit KaTylllKII rryTeM IIHTerprrpOB8HIIH CYMM hi • 

. d I /4/ He06XO.OIIMO Y'IIITb!BaTb, 'ITO IIHTerpan no l( pacrrpOCTpaHSieTCH J'IIIlllb Ha 

qneHb!, CBH38HHbre C TOKaMII l II 3, a IIHTerpaJI no d ~~ -TOKaMII 2 .JI 4 

/eM. 3aMe'!aHIIe K /4 I I. B aToM cnyqae 1-/ =· HBJIHeTcH CYMMoit qneHoB Brraa 

f ~1. (\c~ *'f~\ d'-{) 

J ('f~+:r~)~(k~'fr+'ft-~-~; 'f, 

:·~ ~·· ····- --- ----

II-~·~ 
,; 

/. ~\ 

1(,-

•1 
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II B 9TIIX o603Ha'!9HIIHX MOllieT 6b!Tb 3aiiiiC8HO KaK 

/11/ 

r.ue IIapaMeTphi .uaiOTCSI /8/, nprr 9TOM LlJIH :IIpaKTir'leCKIIX pac'!eTOB IIO-

6naro.uapH '!eMy 'IIICJIO IIo.unellialllHX Bhi'IHCJieHIIIO cnaraeMhiX B cyMMe /11 I yMeHb-

rna eTcH. 

PaccMoTpeHHhie IIpiiMephi oxBaThiBaiOT sHa'III,TeJibHOe 'IIICJIO IIpaKTII'leCKIIX sa-
.. 

.uaq. B caMOM .uene, oiiiicaHHhiil: a !:l 1 cnyqail: MOllieT 6b!Tb paciipOCTpaHeH TaK-

llie Ha KaTylllKY CO MHOI7IIMI! BIITKaMII IIpii. yCJIOBini, 'ITO C9'19HII9-_ o6MOTKII Mano 

IIO cpaBH9HIIIO C. R. 0 • ¢OP,MYJihl /5/-/7/ MOlliHO rrpiiM eHSITb II LlJIH MHOI"OCJIOil:HOil: 

KaTylllKII, TOJillliiHa o6MOTKII KOTOpOil: Mana IIO cpaBH9HIIIO C LlPYI"IIMII pasMepaMII, 

PeweHIIe )Ke, IIpiiBe.ueHHOe B § 3, .uaeT .uocTaTO'IHYIO IIpaKTH'IecKyiO TO'IHOCTb IIpii 

Bhl'IIICJI9HIIH IIOJISI MHOI"OBIITKOBOil: KaTylllKII, BhiCOTa KOTOpOil: H9B9JIIIKa cpaBHIITeJibHO 

C pasMepaMH .e, II 0.. II 6y Ll9T TeM TO'IHee, '19M .UaJih~e OT KaTylllKH 6epeTCSI 

· TO'!Ka Ha6JIIO.lleHIIH I Xo , ':lo , ~a I. 
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O.llHaKo KaK .llnH npoae,lleHHH oueHOK 1 TaK n .llnH aaannaa PH.lla .llPYI"MX aa,lla'l, 

6eaycnOBHO npe,llCTaBnHeT IIHTepec onpe,llenMTb COCTaBnSIIOIUIIe M8I"Hl!THOI"O nonsr 

KaTyWKM KOHe'IHbiX p83Mepoa, 

4, none' KBTYWKII KoHe'IHb!X pa3MepoB 

M~I"HMTHOe none npsi'Moyi"O'nbHOtf KaTyWKM c BHyTp'eHHMMM pa3MepaMM e M a., 
BbiCOTOtf ?_ h M TOniUMHOif OOMOTKII cL MO:>KHO onpe.z:tenMTb 1 C O,llHOtf CTOpOHbi 1 

', 

2 h. 1 paCCMOT-KaK cyMMY nonetf KaTyweK 6ecKoHe'IHO TOHKOI"O ce'leHIIH BbiCOTott 

peHHb!X B § 2, a C .llPYI"Otf· - KaK cyMMy noneti KaTyiUeK 6ecKOHe'IHO Manotf BbiCO

Tbi TOniUMHOif cL I § 3 1 .. 0'1eBM.llH0 1 'ITO KaK B nepaoM; TBK II BO BTOpOM cnyqae 
'. """" -~ .. ··' 

Mbl nony'IIIM O.lliiH M TOT :>Ke peaynhTaT. PaCCM()TPIIM nocne.ttHIItf cny'lati, KOI".ll8 

TOH,KIIe KaTyiUKII yno:>KeHbi no BbiCOTe p8BHOMepH0 1 C T8KOtf :>Ke nnOTHOCTbi0 1 KaK II 

BHTKII B STHX KaTyWK8X 1 TaK 'ITO Mbi MO:>KeM C'II1T8Tb TOK pacnpe,llenaHHbiM C O,llH

HBKOBOtf nnoTHOCTbiO no aceMy ceqeauro aenpepbr,aaotf o6~~oTKII, B aToM cny'lae 

nHHeltHBSI nnOTHOCTb TOK8 1 npOTeKaiOIUei"O no KaTyiUKe Bb!COT01t olio paaaa 

. I'* I 

I'* iW J "J "r ' 
t'.lle l ,. ~ ecTb nnOTHOCTb TOKa Ha e,lll1HIIUY nnOIU8.llH Ce'leHHSI OOMOTKI!, 

Ecnn, no-npe:m:aeMy, nnocKoCTb 'XO':J npoxo.llHT 'lepea cepe.llHHY KaTywKH, TO .llnsr 

onpe,lleneHHSI nonH KaTyiUKH Bb!COTOli 2.h. MbJ MO:>KeM HaiiTII HHTei"panbi Bbipa:>KeHHil 

BII.llB 191-111 I, aanucaaa biX .llnsr KaTywKII BbiCOToii dr 
.:t:l 
; 

CocTaanHIOlllHe \-I,( H Hy 6y .llYT onpe,lle.'ISITbCH naTei"panaMn Tnna 

~ . (. )'l Ji- -~ . . \(~- ~.-1 J . • (~-n'l. lt• 4c\l~.-•HCk ·-~r·-~· ·f•.-•I' ~ = - ""-", )l(t<:.-e)'• 'f' • , ' ' J1' 
' ~o-tl 111al 

t ~ t~ - ,,. . . l \c-"'f 
M. -l{'aJLS1\-

=- '1 e . j~C'K·~)'-'lf'•'f i'f'•l; 
~ .~ OJt~ k~~hf }11 =%0-l 

~ '2. ~~~ '1. I 
1\. -tf2~L - :. . ,.-~0 .. 1 

= -l F ~~ ( 1.: .'I' 1) 1 ~· ,. 

J 

I 
.{ 

~ 

l' 
I 

! 
~l"' 

l 
' 
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YfHTerpHpySI TaKIIM crroco6oM see 'IneHbr /9/ u /10/, rrony'IIIM 

CocTaBnmomaH rronH 
I 

W," -¢ t lt,(K, .t 1 )~ F,(l(, ·:· ~ n::-rF.(<~~ ~ j•F,()(,,-f, 1)1> 
/14/ 

I 

+ [F.(<~: 1) • F,( ~:; ~', i) 1~::- f,( k: ,~:, )~ F, ( <_-v: 1 )1:: 1 ~~ 
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r.LJ.e 

· } I K-t..,o do (~~'f)~ 
F~ ( \( .t I "::; -"' M ~~ 1 '1. 4 f M~ d . ~ + 

. ' V\f -t' . 'f~(K-~'f}-t~~""r 
/14a/ 

if A ko~-2-f k , (kT2'{') 1 
-+ M.'l)l-\ -- ()Jle 

~k~-~-2,~ 'l K~(\c ... 'fr·\f\.r 
3aMeTn:M; 'ITO B /}4/ He COJJ.epMaTCH '!JieHbl THITa { AA. ~ ~( ?'1. t KOTOpb!e . . \(.,:~ .. 'f" 
IIMeiOT.cH B HHTerpane /I3a/, HeTpYJJ.HO y6eJJ.HThCH, 'ITO rrprr cyMMiipoBaHrrrr /14/ 

3TH 'IJI~Hbl C oiumaKOBbiMH apryMeHTaMrr BXO.!J.H,T .rrorrapHO C rrpOTHBOITOJIO'KHbiMH 3Ha-. 

KBMH H IT03TOMy Bb!IT8.!J.8IOT, .LlJIH rrpaKTH'!eCKHX paC'!eTOB BbipaMeHrre /14/ MOMHO 

3Ha'!HTeJibHO yrrpocTIITh rrprrBeJJ.eHrreM ITOJJ.06HbiX 'IJieHOB, M OMHO y6eJJ.rrTbCH, 'ITC 

. ~ _,1 1(.-.'l..p 
' lc''-+ '2~ l 

'!JieHbl /14a/ BI1.!J.8 M'l{l\_ v .c O.llHHaKOBb!MH apryMeHTBMH BXOJJ.HT B 

cyMMY /}4/ rrorrapHO. C O.lJ.HHaKOB'hiMH 3H8KaMH, .To X<e CaMoe OTHOCHTCH K '!JleHaM 

THITa ~ M.Cck J-\(+'2..P) 1 , • noaTOMy, eCJIH BBeCTH 0603Ha'!eHHH 

TO ~ 

.·aK Ll<+-e' -t'f\·r 

t ( ·.) J~ ~" lc,~ I I . :: -) M S"L\ ~~'--~I'" 
. ~ (\c+'f) 1 . 

4lf AAC J'f~(\< ... -eY4'fl-~r 

f~, (k,~,,, "::; ~·\1 AA~h~ 
· I ~k1-+ 21t! 

-\cMc4;J. (k·2~) 

+T1t1~~: f:(k,~1 jJ 
~ 

- KOMITOHeHTa ITOJIH OKOH'!aTeJibHO HMeeT BHJJ.: 

' 
J 

H J:) r r ' r" (' )]'f,:. ~o-~-..1 [ crl ) io( )~~ =Yo+~-+J 
. • ' ~11" ll1• (lC, ,'I, 11 + J. K:, ''f, 1 "·. ~. -· - f.\ 1:,,+, 1 + J. K, ;1'. I 'J~,;. •• + 

/15/ .· 

r.LJ.e \( 

~'::\" -e-J r I ~-~-:L'::io+~•J}j~= ~o-l , 
·[t., l '<,'I',,) + t,J\(;,"~ 1l1:,·:~~-e -r .. ( ~-:.'"., HA~r~,'1-:, l h~i.·e ~· = •• ~L' 
orrpeJJ.eJIHIOTCH /8/, 

5. HeKOTOpbie 'IacTHbie 3a.LJ.a'!rr 

nony'!eHHbie B rrpeJJ.bi.UYill'ifX pa3.aenax pemeHrrH rro3BOJIHIOT nerKo orrpe.aenrrTh 

;· 

I 

I 
~ 

I .... 
·~ 

. ' 

1-
'i 
L:._ 
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M8I'HHTHbie nOJISI ,llJISI HeKOTOpbiX CneuHaJihHbiX BHAOB KaTyUieK
1 

B 'I8CTHOCTII AJISI 

oeCKoHe'IHO BbiTSIHyTbiX KaTyUieK. floJiy'IaeMbie B 8THX cny'IaSIX oonee npOCTbie 

Bbipa:lKeHIISI npeacTaBnSIIOT. He TOnhKO TeopeTIJ'IeCKiiil: IIHTepec, HO 
MoryT obrTh 

IICnOnh30B8Hbi II anSI npaKTII'IeCKIIX npiionii:lKeHJ;IbiX pacqeTOB
1 

OonaCTh npHMeHIJ

MOCTII KOTOpbiX B K8:lK,llOM CJiy'Iae H8TpyaHO yCT8HOBIITh
0 

BHTKa onpeaenSieTcSI ne-

""-,_,___ 2 d.-~ 

I 
PRe~ 3 · 

nerKo BII.iJ.eTh, 'ITO B :;)TOM cny'Iae none .SIBnSieTcSI npocTo cyMMoil: noneil:· aByx 

napannenhHbiX npOBOAHHKOB C npOTIIBOnOnO:lKHO HanpaBn8HHbiMII TOK8MII, npii'IeM 

noacTaHOBKa oL, = Xo+Q aaeT .none OAHOI'O npOBO,llHIIKa, a ol~ = ){.,- e - none 

apyroro IPII.c. 31. 

B. anSI KaTyUIKII KOHe'IHOI'O C8'I8HIISI,HeorpaHII'I8HHO BhlTSIHyToil: BAOnh OCII 

1 MO:lKHO nony'IIITh COCTaBnSIIOUlli8 noqneHHbiM npeaenhHbiM nepeXO,llOM B 

X 

/17 I 

0Tcroaa nerKo nony'IIITh pacnpeaeneHIIe nonSI, coaaaBaeMoro oaHoil: II3 BhiTSIHYThiX 

CTOpOH KaTylliKII, U8HTp nonepe'IHOI'O C8'I8HIISI KOTOpofi nnou.raahlO 

nOMeu.reH B Ha'Iano KOOp,lliiHaT /puc. 4/ • flpOII3B8,llSI 3aMeHy 

2d. "Zh 



lJ 

I ... ,:··.·· '. 
' 

·f 

I 
q 
I 

x.-e -:-
Xo-e-d -:> 

~o-td 

Xo-J 
B lJJI9H8X CYMM /17/, OTHOCSJJ:UHXCSJ 

K OaHOH H3 CTOpOH, HM9HHO'CTopoHe 

{
~I .. 'I. _ll 

I o C. 

~~ -..1{0-Q_.J 

nonytJHM: 

14 

l ·r ). ·~~r . ' "'~"J'f,~i-J }!··~ -k ~ )!\Q_,oO : ~- L~'-t+t-+111 +2~M~-, I • . 0 , 

J lf,=Xo_.J J 1 ~ t.+l 
W~(~~~) ~ 0 I 

~~t-~0.-HP ::-;·t- "'<Mll(l~'1'J""2lfl:\.."le -1; r r ) ~lt-1[ n r 1 ~ 1 , .,]IQ: ~ ~,-J l i" ~~0-l 
11i I I If ~.=X.+J ~,=to+l 

i! 

--~ X 

-L 2d ·~ 
p H c. 4 

/18/ 

T 
I . 111

1 8KOe :>Ke perueHHe TIOliy'IeHo paHee CM., HarrpHMep, . H3 B9KTOpHOI'O TIOTeH-

UHaJia TIOJISJ anSI 6eCKOH9lJHO aJIHHHOH TOKOBOH lUHHbi. 

TOHKOI'O C9lJ9HHSJ BbiCOTOH · 2. h 
B. CocTaBnHromue nang BbiTSJHyTofi aaonb ocu 0~ KaTyruKu 6ec.KoHetJHo 

B Bblp8:>K9HHSJX /5/-/7/: 
nonyqaroTcH npeaenbHbiM nepexoaoM npu a.-.. oo 

~I ,(•- .,.) • _ i-lr t(.t~ )') r··r.-e_J 11 =r.-l 
. ol."~ .. +e ,.=~.+l 

~~(a->.,.o)::. 0 1 

'P 

/19/ 

~ t( a-> oC) :: J- ) [2 OJt..cl j_}d~= ltc.-e. } ,1 = % .. -k' 
~11 1 '"'J d/. oi,= :loie ,,& t

0
+l 

Dpeo6paaoaaHHeM Koopau~aT B sTux Bbipa:>KeHHHX n:nu HenocpeacTBeHHo npe-

aenbHbiM nepexoaoM nprr Q.- ~ B /9/-/1} / onpeaeJIHIOTCH KOMTIOH9HTbi TIOJIH 

BbiTHHyTofi KBTYIUKR 6eCKOH9lJHO M81IOil: BbiCOTbi C 06MOTKOil: TOliJ:UHHOil: d 

t 

r 
' 

r 

~ 

~ 
1 
' 

!· 
; 

' 
}-

l-

~~ 
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~~ (o.-> c.£))= o, 

W ~ (a->~)~ J-f[~( l¥' 1~z~)J'R: "Xo-e-.1 + [~(4'\z~)] -¥1'= x-.. ~e.J l 
11 l ~.'=~o-e . ~' .. Xo+e. 

/20/ 

npoAenaB TaKue me rrpeo5pa30BaHUSI, KaK II B Il. B, MOJKHO HafiTU none 

O.IJ;HOfi U3 BbiTSIHyTbiX CTOpOH TaKOfi KaTyLUKU C OOMOTKOfi TOnLUUHOfi 2.d. /puc.4 /: 

11 ~ ) r~() I 'f
1'1·'f:=x .. -.cl H-t. a.~dl = - -:r •t. ~{"\tt- Z 

. U1f (} OZo ~.'=-'lo+J. 

~~~ (o. -~) : Q I 
X 

/21/ 

~~(0.-l'C>iJ):-!- '~(~ll~t-~'1~:~>! .. -d . 
ll1{" L I ~.'=- X.-+J' 

(-_2d~ 
I . 

Puc. 5 
Ill 

3Tu BbrpameHUSI coBrra:UaroT c rronyqeHHbiMU ·paHee /eM., Harrpn:Mep, I AnSI 

TOHKOI"'O nUCTKa, OOTeKaeMOI"'U TOKOM 1 pacrrpe.~J;eneHHbiM C O.IJ;UH8KOBOH IlnOTHOCThiO 

IlO IlOBepXHOCTU nUCTKa. 

r. none coneHOU.IJ;a HeOI"'p8HU'leHHOH .IJ;nUHhla 

paccMoTpeHa pHAOM aBTopoB u peweHue ee .~J;aeTcSI B pSIAe 

yqeoHRKoB. Mbr rrpn:BOAUM aTy 3aAa'ly' c uenhro unnrocTpauuu oomHocTu rronyqeHHbiX 

pe3ynhT8TOB; 

none oeCKOHe'IHO .IJ;nUHHOI"'O OAHOCJIOHHOI"'O coneHOU.IJ;a MOJKHO Hafl:TU IlyTeM 

rrpe.~J;enhHOI"'O rrepexo.~J;a h --P o<iJ B Bbipa:>KeHRSIX /5/-/7 I. HaxoASI rroqneHHO rrpe.~J;enbi 
a TUX CyMM 1 rrony'IUM: 

K am.~J;aSI U3 cyMM I OJte, ~ + C\Jle, t 
3H8K 38BUCUT OT COOTHOLUeHUSI. BenH'IHH oL 

I paBHa + "1f 
2 
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3TOM none BHe coneaoHaa paBHO Hynro, a BHyTpH ero - nOCTOHHHO H paBHO 

\ic(h~ o0) = j I = t ~0 /22/ 

rae . \1 0 -qRcno BHTKOB Ha eauauuy anHHbl oaaocnoiiaoro coneaonaa. 

AaanorRIJHoe Rccneaoaaaue Bhl~~meaRii /12/-/14/ noxaahlBaeT, 'ITO an~ 6ec

xoaeqao annaaoro coneaonaa c MHorocnoiiaol o6MOTKo8 Tonwuaofi l KoMnoaea-

Tbr nonH paBHbr: 

Hl((~~o0) .. }\j (\t-,.~):: 0, 

{ 
·o 

= j*d=t"~cl BHYTPH coneHoRaa, ~1: ~h -> oO) 
BHe coneaouaa, 

. ~rae n~ ecTh qucno BHTKoB MHorocnolaoro coneaouaa, _npuxoaHWRXCH Ha eau-

HRUY nnowanu celJeHRSJ o5MoTKU, 

8 38KnrolJeHue noaqepKHeM, IJTO CTporopTb COOTBeTCTBRSJ noneii peanhHhlX 

xaTywex aenUIJHHaM, pacclJUTaHHbiM c noMow&ro npuae.aeHHbiX B pa69Te cj:JopMyn, 

o6ycnoaneaa c:rrenen&ro paBHoMepaocTH pacnpe.UeneauSJ nnoTaocTu Toxa no celJeauro 

06MOTKU 1 T,e. CTeneH&.ro TIOCTOSJHCTBa j '•'l!-

J H 

nuTepaTypa 

c:> 

1. B. Xar, 3neKTpoMarHl1THbre paclJeTbr. OHTVI HKTn 3aeproH3.llaT, Mocxaa-

neauarpa.a, 1934 r. 

2. 1\. Weigand, Elektrotechnik, H. 12, 605-612 11952/. 

3. H.VI. nexxep, Vl3B,BbiCW.ylJy6,3aBea. MBO CCCP, "3neKTpoMexaHIIKan, N~ 6, 

c. 19 /1958/. 

4. C • .H. J!aap, E.B. Wnax, P.M. MHauaa. )K3Tc:P, 30, 395 /}960/, B, 4 

5. B.VI. naaunoa, O.B.CaBIJeHKO. nT3, NS? 3, c. 17 /1959/, 

Pa6oTa nonyqeaa H3.llaTen&cKuM oTaenoM 
8 UIDH.H 1960 r. 
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