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HOHHblali OY40K H8 BbiXOAe KOilileKTHBHOrO yCKOpHTellfl/t/ o6naAaeT 

cne~H¢H4eCKO~ KOilbQesoM ¢opMOH, B pe3yilbT8Te 4ero OH HMeeT 

6onbwy~ senH4HHY nonHero a$¢eKTHBHoro 3MHTT8Hca € a AeKapTOBbiX 

KOOPAHHaTax. TaK, AflR ypaHa c 9HeprHeH 20 MaB/HYKilOH H 38PRA­

HOCTbiO Z =25 E ~ 60 •11 MP8A• CM. nocne yCTp8HeHt.1R C nOM0(4biO cne­

QH8IlbHOrO M8rHHT8 83HMYT8IlbHOH CKOpOCTH HOHOB, Bb13B8HHOH H811H-

4HeM y HHX M8rHHTHOrO MOMeHTa, THC/ 2/ cnoco6eH YCBOHTb /c y4e­

TOM pacnpeAeneHHR OilOTHOCTH HOHOB H8 ¢a30SOH OilOCKOCTH/ 

~ 50 -;- 60% II'IHTeHCHBHOCT\11 T8KOrO ny4K8, npH4eM OCHOBHbiM orp8HH-

4HB81014HM ¢aKTOpoM RBilReTcR sepTHKanbHbiH aKcenTaHc THC'a, paa­

HbtH 9, 6·17 Mp8A· CM. 8 TO >t<e BpeMR nonH8R 4eTblpeXMepH8R nonepe4-

H8R npOeKQHR ¢a30BOrO 06beMa B ~~fl~HAP~4eCK~X KeepA~HaTaX 

Hese.n~Ka, TaK 4Te M~H~M.8JlbHe B0.3Me>KHblils 3M~TT8HC COCT8BJ1ReT 

BeJ1H4HHy, MeHbWYIO 1•17 MP8A· CM. 

A.nr~ A8flbHet1wet1 TpaHcnepTHpOBK~ ny4Ka "" o6ecne4eHHR 6onee 

a$¢eKTHBHeH ere HH>KeK~HH a T~C KpaHHe >KenaTeilbHe npesecT~ 

npeo6paaosaH~t~e ny4Ka, cy~ecTseHHO yMeHbWaiO~ee ere a~eKTHBH~IIs 

3MHTTaHC B AeKapTeBbiX KeepAHHaTaX H o6ecne4HBaiO~ee $epMy 3MHT­

T8HCaJ cornacoaaHHYIO c aKcenTaHCOM TpaHcnopT~poso4Hero KaHana 

~ THC'a. 
PaccMOTPHM ¢aaesy10 KapTHHy ny4Ka Ha n.nocKOCTH r, Yr , rAe 

v 
y ~ --'-; V H V - p8AH8IlbH8R ~ cpeAHRR npeAOitbH8R CKOPOCTH t 

r v r z0 

COeTa:~CTBeHHO. nocne p83Ae.DeHHR 3.neKTpOHHet1 ~ ~OHHO~ KeMno­

HeHT HOHbl Ha ¢aaesot1 nnocKeCTH pacnonaraiOTCR BHYTP.!1. an.n~nca 

C ~eHTPOM B T04Ke Yr =0, r=R H no.nyoCRMH a 1=a 0/VZ H Yr 

pHc. 2/ a/. 3Aecb R "" a 0 - 6onbweH "" ManbiH paAHYCbt a.neKT8oH-
a U 

HOrO KOI1bLt8, COOTBeTCTBeHHO, Yr = Ott z ,U z- 48CTOTa KO.ne6a-

... 
0 Vzo Z 

HHH HOHOB C 38pfiAHOCTbiO Z B 3J1eKTpOHHOM KOilbLte• HOpMHPQB8HHOe 

pacnpeAeneHHe n.neTHOCTH ~oHOB BHYTPH a.nn~t~nca onpeAe.nReTCR 

Bblpa>KeH\11eM 

/1/ 
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4-3MHTTSHC ny4Ka e 3THX KOOP.QHHaTax paeeH "a0 y IV Z, 4TO np111 xapaKTepHblx AJIR KYTH napaMeTpax 111 I a0=0 ,2 c~~ y r =8 Mpa,q/ COCTSBJTReT .;..Q,71T Mpa,q•CM. TaK KdK 3a speMR yCTpa~eHHR S3HMy­TaJTbHO~ CKOPOCTH HOHOB ny40K pacnJTbiBaeTCR cna6o, H, eCJTH npe­He6pe4b 0CTSIOtltJ.1MC.A MaJlbiM paa6pOCOM S3HMyTSIIbHbiX CKOPOCTeill, TO B ,QSJlbHeHweM 3MHTTSHC ny4KS HS nJTOCKOCTH r,y, OCTaeTCR nOCTORHHbiM. 
noKa*eM, 4TO MOmHO npOBeCTH npeo6pa30BSHHe ny4KS HS $aao-80~ nnocKOCTH r,yr TaK, 4T06bl c,qenaTb ero 6nH3KHM K npHOceeo­MY H cy~eCTBeHHO yMeHbWHTb ero 3MHTTSHC B ,QeKSpTOBbiX KOOp,QH­HSTSX, 3TO npeo6pa30BSHHe MOmHO OCy~eCTSHTb, HanpHMep, C no­M~b!O MarHHTS C S3HMYTSJ1bHO O,QHOPO,QHbiM MSrHHTHbiM nOJTeM THna napa6oJTH4ecKoH nHH3bl 131, HO HMeiO~qero 6onee cno>t<HyJO <l>OpMy no­aepxHoCTH. TaKOH MarHHT C04eTaeT B ce6e CBOHCTBa OTKJ10HR~tqero MarHHTa H WoKyCHPY~tQeH nHH3~, T.e. AaeT Hao6pa>t<eHHe Ka>t<AOro 3neMeHTa KOJ1b4eaoro ny~Ka H o~HOBpeMeHHO noaopa4HBaeT ero Ha onpeAeneHHbla::i yron. npH cooTBeTCTBYIOW.eM Bbl6ope (J)opMbl noaepx­HOCTH MarHHTa C ero nOMOW,bJO MO>ti'HO n011Y4HTb H306pameHHe BCeX 3J1eMeHTOB KOJ1b4a Ha ero OCH, HHa4e roBOpR, C(J)OKyCHPOBaTb KOJlb­~0 Ha OCb. 3TOT MarHHT npeACTaBJlReT co6oH ABORK0$0KYCHYIO nHH3Y /a AaJlbHeHweM M~ 6yAeM Haa~aaTb ero npocTo nHHaoa::t/. none a TaKoM MarHHTe cnaAaeT no paAHYCY 

/2/ 

rAe -8 0 - none Ha paAHYCe KOnb4a R. nyCTb npOTR}f(eHHOCTb S o6-naCTH, B KOTOpOH C03AaHO none, aaBHCHT OT paAHyca no 3aKOHY 

r11e <i>YHK~~R J(.!.._) onpe11enReT pal!~anbHYIO aas~C~MOCTb S J(I) =1. R 2 B 4acTHOCTH, npH ~(~)e(Jk-) nony4aeM napa6onH4eCKYIO J1HH3y. 
Yron npenoMneHHR 4aCTH4~ a nHHae paaeH /pHC. 1/ 

Y=Y ~. J(!....), 
o r R /4/ 

rAe Yo- yron npenoMneHHR 4eHTpanbHOH 4aCTH4bl· EcnH paccTORHHe OT HCT04HHKa AO nHH3bl b1,0T J1HH3~ AO H306pa}f(eHHR b2 , yron Me>t<-
AY ABYMR 4aCTH4aMH, B~XOARW,HMH H3 OAHO~ T04KH y = jg_(~rer-R), 

1 bl a yron Me>t<AY HHMH aa MarHHTOM y =~/pHC. 1/, TO, CTaBR ycno-2 b2 R BHe ¢OKYCHpOBKH 4aCTH~ Ha OCH y=Y. +y +y H Y4YITbfBaR, 4TO Yo=--, 0 1 2 b2 
nony4HM 
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PHc.l. CxeMa WoKYCHpoBKH KOnb~a aa ocb. 

j' (x) = 
b2 

1 + (2 + -) (x- 1) 
bt 

r 
rAe x =R. 

/5/ 

TaK~M o6paaOM, ecnH reoMeTPHR o6nacTH, a KOTopoH coaAaHo 

none, YAOBneTBOpReT ycnOBHID /5/, TO KOnb~O ¢QKyCHpyeTCR Ha 

OCb. 0pH 3TOM pa3Mep~ HCT04HHKa a 1 H H306pa~eHHR a2 , a TBK*e 

yrn~ Yt H y 2 CBR3aH~ 06~4H~MH COOTHOWeHHRMH 

/6/ 

TaKy~ flHH3Y MO*HO npeACTBBHTb B BHAe ABYX flHH3: nepeoH, 

HMe~~eH 00TH4eCKy~ OCb B BHAe COBOKyOHOCTH o6paay~~HX ~HflHHA­

pa paAHyca R H ~oKyCHOe paccTORHHe 

171 

H BTOpoH - napa60flH4eCKOH flHH3~ C ~OKYCH~M pacCTORHHeM 

/8/ 

Ha pHc. 2 cxeMan14eCK&.1 noKaaaHo, KaK paCCMOTpeHHOe abiWe 

npeo6paaoeaHHe ny4Ka e~rnRAHT Ha ~aaoeoH nnocKOCTH r,yr·B ceo-

6oAHOM npOCTpaHCTBe AO flHH3~ HOH~ CMe~a~TCR 00 r nponop~HO­

HBflbHO Yr • OpH 3TOM HX H3o6pa*~~e T04K~ Ha ~asoeoH nnocKOCT~ 

CMe~a~TCR B rop~30HTaflbHOM HaOpasneH~~, ~ KOH~~rypa~~R ny4Ka 

np~H~MaeT B~A ann~nca /6/. Op~ npoxo~AeH~~ n~H3W see 4aCTH~~ 
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{2 

I• 2 

Tz. R 

0 

-rD ~r--

a 
~ 4'Z 

~~~~-~----~ PHc.Z. ITocneAoBa­~ ..._ C TeJibHbie 3Tanbi I a­
r/ npeo6pa3oBaHHH 
HOHHOrO TiyqKa Ha 
tila30BOl'f TIJIOCI(OCTH 

r , y r C TIOMOIUblO 

,D;BOHKO¢OKYCHOi:J: 
JIHH3bl, 

no.ny4atoT ,QOnonHYITenbHble pa.QHallbHble yrnbl cor nacHo /4/ Yl /51, Y1 YIX 111306pamaiO~Yie T04KYI CMe~aiOTCR B.QOJlb B€pTYIKSilbHO~ 6CYI /B/, 8 ,QSJ1bH€ilfW€M IIIOHbl BHOBb ,Qpei:1¢ytoT B CB060,QHOM npOCTPaHCTBe 38 
MarHHTOM, 11, KOr,Qa '-'eHTPSJlbHble 4SCTYI~bl ,QOCTI-lrSIOT OCI-1, KOH¢H­rypa~YIR ny4KS COOTBeTCTByeT ,QBYM nony311J1YinCaM /r/. 

Ha p1-1c. 3 noKaaaHbt see nonepe4Hble npoeKU.I-1"' ny4Ka Ha ¢aao­Bble nnoCKOCTH s geKapTOBbiX KOOP.QI-1HaTax ,qo H nocne ero npeo6-paaoeaHYIR /pYIC. 2/a/ Y1 2/r/, COOTB€TCTB€HHO , 
KaK BYI.QHO 1113 PYle. 2 111 l' npeo6paaoaaHYie ny4Ka yMeHbwaeT • ero nonepe4Hbriii pa3Mep, HO yee!1H4Y!BaeT yrnosyiO pacxOAHMOCTb 

R+llr) · /MBKCYIMBJ1bHbliii yron Yo +y 
2 

= ~ • nerKO y6eAHTbC.R, YTO 3$$eK-
TYIBHbliii 3MHTTaHC lly4Ka 8 AeKapTOSbiX KOOPAHHaTaX X, Yx VI y, y y yMeHbWYIJ1C.R nO CpBBHeHYIIO C HB4BJ1bHb!M, lle~CTB!-1TeJ1bHO, 3I1J11-1nCbl 
MYIHVIMB!1bHOiii nn0(4aAI-1, OnVICBHHble HB $B30BOilf nnOCKOCTI-1 80Kpyr 
pacnpeAeneHI-1iii, cooTeeTCTBy!Oil.IVIX pV!c. 2/ a/ VI 2/r I, paBHbl 

R , 0 ~2"Ry 1 ,(,--) 

r,qeK(x)­
Yo R 
~~&' 

4 
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Ta5nHu;a 

X 2 3 4 5 10 20 

, (x) I, 299 I ,099 I ,042 I ,026 1,019 1,005 1,001 

', 

ny4Ka paeeH yMeHbWeH~~ 3M~TTaHca ·-6r~z,cRY'Z 
K ~ l ~ ----::--a_o __ 

a
0
,(1L) a

0
,(1L) 

6r 6r 

/10/ 

KaK cneAyeT ~a /10/, An~ y~en~4eH~~ K ~ nony4eH~fl Ha~6onbwero 

Bbl~rpbiWa B 3M~TTaHce He06XOA~MO yeen~4~BaTb flr. H, cneAOBaTenb­

HO t bl, 
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Ecn~ 3TO npeo6paaosaHHe ny~Ka ocy~eCTBnRTb n~t~Hao~ c noneM O,QHOrO 3H8Ka (J(x) > 0, npH x>O), TO AOll>KHO BblnOilH.ATbCR YCI108H8 
b + b <e ,JL, J.1 ysem1LI€Hitl8 b

1 
npJ.IIBO,Q,ItiT K yM8Hb.W8HJ.110 b 2 H, 1 2- max y 1 .... 

CJleAOB8T€JlbHO, K yBellJ.148HJ.110 yrJ10BOJ.1 p8CXOAHMOCTJ.1 ny4KS. TaKHM o6paaoM, xoTR c noMotqbiO 3ToH JWIH3bt yAaeTc.A yMeHbUHHb 3¢¢€KTJ.18Hbli1 3MJ.1TT8HC ny4Ka, OH OK83bi88€TCR H€COri18COB8HHbiM, J.1 TP~HCnOpTHPOBSTb TSKOi1 ny40K B J.1HmeK~J.10HHOM KaHane CilO>KHO BBHAY ero 60JlbWOH yrnoeoH pacXOAJ.1MOCTJ.1. ~IlR ycneWHO~ TPSHCnop­H1pOBKJ.1 >K€JlaTeilbHO VIM€Tb ny40K C MS!lbiM Ill cornaCOBSHHbiM 3MI-1T­T8HCOM, T.e. C MSI10i1 yrilOBO~ paCXOAHMOCTbiO. 
3Toro MO)f{HQ A06J.1TbCR, IIICnO!lb3YR He OAHY, a ,QB€ JU1H3bl C npo­TJ.1BOnOilO>KHbiMJ.1 HanpaBJ1€HJ.1RMJ.1 noneH. B TSKOM C!ly4ae ¢YHK~~~ 5 B /3/ ~ /4/ MO>KHO npeACTaBHTb 8 B~Ae ~ =51 -52,H OHa MO)i{eT 6b1Tb 3HaKonepeMeHHo~. EcnH KaKa.A-nH6o 4aCTH~a npoXOAHT 4epes nHH3Y He npenoMnRRCb IAnR Hee 5 =0/, TO A11R 4aCTH~, npoxoAR~Hx Ha 60J1bWeM paAHYCe ,_ 5> 0, J.1 OHH nony4aiOT AOnO!lHHTe!lbHble yrnbl BHyTpb, a 4aCTH~bl, npQXOAR~He Ha MeHbWeM paAHyce, - yrn~ Hapy­>Ky (j" < 0). B pesynbTaTe TaKaR CHcTeMa 1-13 ABYX ni-1H3 noaaonReT yaenH41.1BaTb h 2, He MeHRR h 1 ~ 6.r,T.e. yMeHbWaTb yrnoay~ pacxo­A~-tMOCTb ny4Ka, He yaenH4HBaR era a¢¢eKT~-tBH~~ 3MI-1TTaHc. Ha p1.1c. 4/a/-/r/ npoHnn~cTpl-lpoaaHo noA06Hoe npeo6pasoaaH!-1e Ha ¢asoao~ .nnocKocn1 r, y r • 

\PHc.4.llpeo6pa3oBa­
HHe HOHHOrO TIY~Ka 

1Ha <PaaoBoH nnocKoc­
TH r,yr C TIOMO~bro 

JIHH3 C IIPOTH-
~---------BOTIOJIO'KHbiM HaTipaB­

JieHHeM noneH /a-r/ 
H TIOJiyqeHHe MHHMO­
ro H3o6pa.JKeHH.R 

lja-5, IJ.-e/. 

8 3TOM C11y4ae 8 npHH~Hne MO)i{HO C$OPMHPOBaTb ny40K C MHHH­MaJlbH~M a~eKTHBH~M 3MHTTaHCOM 
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nn~ napaMeTpOB ny~Ka ~OHOB ypaHa ~3 KYTH {min~ 2·rr MPSA•CM. 

MomeT OKaaaTbCR YA06H~M ~cnonbaoaaTb n~Hay, Aa~~Y~ MH~Moe 

~306pa~eH~e ~OHHOrO KOnb~a H8 paCCTO~H~H b2 nepeA JlHH30~. Afl~ 

TSKO~ n~H3bl 

b b 2 
~ (x) ~ 1 + (2- _2 ) (x -1) + (1- _2 ) (x -1) . 

bl b 1 
/12/ 

npeo6pa30BSH~e C ee nOMO~b~ npOHnn~CTPHPOBSHO HS pHC. 4 /A -

¢aaosbl~ 311m-me aa n~Hao~, e - ¢aaosbre nony3nmmcbr MH~Moro 

~ao6pameHH~/. 

HoHHbTH ny40K KYTH, noM~Mo HOHOB ocHOBHOH aapRAHOCTH, coAep­

}I{~T TSK}I{e ~OHbl COCeAHHX 38PRAHOCTei1. Ha BbiXOAe yCKOp~TenR see 

HOHbl 38H~MaiDT npaKT~4eCKH ~HO H TO me npOCTpSHCTBO H8 $83080~ 

nJlOCKOCTH, nOCKOnbKY Yr -~ Z, T. e. cna60 38BHClr1T OT Z. ,Qei:1CTBlr1e 

me JU1H3bl nponOP4lr10HSilbH1, Z, n03TOMY lr10Hbl C pa3HbiM Z ¢0KyC~py­
IOTCR HS p83Hb1X paCCTORHlr1~X OT M8rHlr1TS, np1r1~eM 

/13/ 

TaKOe RBneH!r1e MOmHO HS388Tb 11 XpOMST~4eCKOi1 a6eppS41r1ei:1 11
, XOTR 

o6~4HO 3Tlr1M TepMHHOM H83biBSIOT 38BHCHMOCTb yrna npeJ10MJ1eHlr1R 

OT lr1MnyJ1bCa 4SCTlr14. 0TMeTHM, 4TO B HSWeM cny4ae a6eppS4lr1R, 

CBR38HHSR C pa3J1lr14HbiMH 38PRAHOCTRMH ~SCTI-14, 3HS4HTenbHO npe­

Bb!WSeT a6epp841r110, Bbt3BSHHYIO paa6pOCOM 4SCTH4 no lr1MnyJ1bCSM, 

nOCKOJlbKy 6.Z > 0,04, TOrAa KaK 6.p = y =0,008. 3Ta a6eppS41-1R 
Z - p ro 

npHBOA~-tT K ysem·14eHHIO nonepe4HOro paaMepa ny4Ka a T04Ke b 
2 

Ha 

BeJ1H4HHY 

t.a ~ R~L. 
2 z /14/ 

Ha nnocKOCTlr1 r, Yr npoHCXOAHT CABHr ¢aaosblx lr1306paH<eHHH ny4KOB 

c paaHbiM Z OTHOCHTe.nbHO APYr Apyra, 4TO 3KBHBa.neHTHO yse.nH4e­

HHIO 3$$eKTHBHOrO 3MHTT8HCa BCero ny4KS 

t.Z R ) -(1+ -- . 
Z a 2 

/15/ 

7 



KaK BHAHO, ysenH4eHHe 3MHTT8Hca oco6eHHO aaMeTHo np1-1 M8IlbiX 
p83MepaX J.1306pa*eHHR ny4K8 a 2 , 4TO COOTBeTCTByeT pHC. 2. TaK, 

•o t>.Z t>,, npl-1 a
2=al=--=-- J.1 -=0,04 ~=1 ,8, T.e. 3MHTT8HC ny4K8 C y4e-

~Z Z '• TOM COCeAHHX 38PRAHOCTeH B03p8CT8eT npHMepHO BTpoe. B c.ny4ae 
*e n04TH napanneilbHOrO ny4K8 /pHC. 4/ OTHOCHTeilbHOe yBei1H4e-

t>,,k 
HHe 3MHTT8HC8 €k COCT8BJ1ReT IlHWb 10 ..;.. 20%. npoBeAeHHOe BbiWe 
paccMoTpeHHe npeo6paaoaaHHH HOHHOro ny4Ka KYTH RBnReTCR HAea­
I1H31-1poaaHHbtM, nOCKOJlbKy He Y4HTbiB8€T KpaeBbiX 3¢¢eKTOB B J1J.1H-
3aX, a T8K*e BJlHRHHR C06CT9€HHOrO KYilOHOBCKOrO nOilR J.10HHOrO 
ny4K8. 3TH BOnpOCbl Tpe6y!OT AOnOI1HHT€JlbHOro paCCMOTpeHJ.1R. 

0AH8KO 04€BJ.1AHO, 4TO 8 np1-1H41-1ne npeo6pa3088HJ.1€ J.10HHOrO ny4-
Ka KYTH c noMo~biO I1HH3 noaaonReT cy~ecTaeHHO yMeHbWJ.1Tb 3¢­
<J>eKn1BHbrH 3MHTT8HC ny4K8 ~ A€KapTOBbiX K00PA1-1H8T8X H B pe3y.nb­
T8T€ nony4HTb ny40K, npl-1rOAHbrH AilR A8I1bHeHweH a¢¢eKTJ.1BHOH 
TpaHCnopTI-1POBKH B HH*€K4J.10HHOM K8Ha.ne H nOCil€AYIO~e~~~ J.1Hm€K4J.1J.1 
ero a THC. ,ll,nR TOro, 4T06bl no.ny4eHHbli1 ny4oK a T04Ke b

2 
6br.n 

cornacosaH c KaHanoM, HMe~~I'IM anepTypy xk "' xapaKTepH3YIO~HMCR 
a rnaAKOM npJ.16nHmeHHJ.1 AI11-1HOH sonHbl A, Heo6xOAHMO BblnonHeHJ.1e 
COOTHOWeHI-11::1 

/16/ 

TorAa, HcnonbayR /6/, nony4HM ycnosHe 

b ~ V ARM 
2 

2na 1y 
'o 

/17/ 

TaK, Hanpi-1Mep, npH A =30 M, ~r =1 CM 6yA€M HM€Tb c.neAyiOLql-1€ 
3H84€HJ.1R napaMeTpoa: b 1 =1,25 M, b 2 =16,3 M, f.k =5,75•nMp8A•CM, 
Xp =1 ,6S CM. Ha PHC. 5 nOK838Hb1 nOCI1€AOB8T€1lbHble 3Tanbl npeo6-
pa30B8HHR KOH¢Hrypa4HH ny4K8 Ha ¢8308biX nJlOCKOCTRX X, y X J.1 y , 
yy.P1-1c. Sa cOOTBeTCTBYeT ny4Ky AO ycTpaHeHHR aaHMYT81lbHOH 
CKOPOCTH, PHC. 56 - nocne ee ycTpaHeHHR, p1-1c. Sa - nocne 
npoxomAeHHR ABYX I1HH3 c npOTJ.1sono.nomHO-Hanpaa.neHHbiMH a31-1My­
Ta.nbHbiMJ.1 nOilRMI-1. 

CpeAHRR aapRAHOCTb J.10HOB ypaHa a KYTH Z =2S, s TO speMR 
KaK s THC Heo6xOAJ.1MO HH*eKTI-1poaaTb HOHbl c pasHosecHbiM aapRAOM z =80. noaTOMy nepeA I-1H*€K4HeH H€06XOAHMO AOnOJ1HHT€IlbHO 11o6oA­
p8Tb11 HOHHbiH ny40K H8 Cn€4H811bHOH MJ.1W€HH AJ1R nOBbiW€HHR ero 
38pRAHOCTJ.1, a 38T€M BbiA€11HTb HymHbl€ AilR HHm€K4HVI 38PRAH0CTH. 

8 



PHc. 5. IIocne,o;osaTenhHhie :3Tanw rrpeo6pa3osaHHR :3MHTTaH­

ca HOHHOro rryl.!Ka KYTH B .o;eKapTOBbiX KOOPAHHaTax: a - ,o;o 

ycTpaHeHHR a3HMyTanhHOH CKOpOCTH, 6 - IIOCne ee YCTpa­

HeHHR, B - B nnocKOCTH H3o6p~eHHR rrocne npeo6pa3osa­

HHJI ITYl.!Ka C TIOMO~blO ABYX n11H3, 

06,QV1pt<y nyllKa MOH<Ho ocyw,ecTBI4Tb KaK AO ere npeo6paaosaHI4.R, TaK 

VI nocne. B nepsoM cnyllae o6.nerllaiOTCR Tpe6esaHVI.A Ha senwlli-1Hbl 

MarHHTHbiX no.neH B Jlt.1H3aX, a TaKme yMeHbwaeTC.R BJ1H.AHHe a6ep­

pa~VIVI, CB.R38HHOH C pa3J1144VIeM 3ap.A,QHOCTeH. KpeMe TOre, B 3TOM 

Cily4ae MO>KHO nonbiTaTbC.A lt1Cn0Ilb3088Tb I1VIH3bl ,QI1.R Bbi,QeileHVI.A Hy}I(­

HbiX 3aPA,QHOCTeH, Y4V1Tb1Ba.A TOT C!JaKT, 4TO pa3Hble aap.R,QHOCTH 

$OKyCIIIPYIOTCA B pa3HbiX T041<aX, VI VICnO!lb3YA CHCTeMy ,QVIa¢parM 1-1!11-1 

WTblpelli, pacnOIIOH<eHHbiX Ha OC!fi. He,QOCTaTKOM N<e 06,QVIPKH ny4KB 

AO npeo6paaosaHVIR ABn.AeTc.A ysenl44eHHe BilVIAHVIR ere ce6cTseH­

HOro KYilOHOBCKero nonA s npo~ecce npeo6paaosaHVI.A. Ecn111 me 

06AVIPKY ny4Ka npOV13BO,QVITb nocne ero npeo6pa30BaHHA, He06XO,QVI­

MO npe,QyCMOTpeTb KaKoe-TO ycTpOii!CTBO ,QJ1.A Bbi,QeneHVI.A HY>KHbiX 

aap.A,QHOCTeH. XoT.A ao3MO>KHO, 4TO TaKoe ycTpoillcTso neHa,Qo6VITC~ 

111 s nepaoM cny4ae. 

ABTOpbl Cl.ll-iTBIOT csoeil! npVI.ATHOill 06.A3aHHOCTbiO Bblpa314Tb 6nare­

,QapHeCTb H. !0. KaaapV~Hesy 111 3 .A. nepeilbWTei1Hy a a ne!1e3Hble o6cy>K­

,QeHI4.A. 
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