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AnHomayusn

PaccmorpeH pacuer qudpakIMOHHBIX ONTHYECKUX 3JIEMEHTOB sl (hopMHpoBaHUs (HoKaib-
HBIX KPHUBBIX B paMKax aCHMOTOTHYECKOTO IMOJX0/a. B KpHUBOIMHEWHBIX KOOpAWHATAX ITOJIyYEHO
IpocToe BbIpakeHHe sl (PyHKIUM 3HKoHama. [IpuBeneHbl pacueTsl mons OT (hOKycaTopoB B

KOJIBIIO M OTPE3OK.

1. Ilocmanoeka 3a0auu ¢hoxkycupoexu
6 hokanvHble Kpusvle

JanHas paboTa HOCBSIIEHA PEIICHUI0 00paTHBIX
3amad audpaknuoHHON onTuku. OrpaHWYEMcs pac-
CMOTPEHHEM IPOITYCKAIOMUX IU(PPAKINOHHBIX ONTH-
YECKHX 3JIEMEHTOB, OCBEIIAEMBIX IUIOCKOH 3IIEKTPO-
MarHUTHOM BONHOW. PaccMorpmm oOmuit ciaywail mo-
CTAHOBKHM OOPATHBIX 3a/a4 MTU(PaKIUU B paMKax dJIeK-
TPOMarHUTHOM TEOpUH.

HyCTI) MOHOXpOMATHYCCKas JJCKTPpOMAarHuTHas
BOJIHA, OIMUCBIBACMasl YCTBIPEXKOMIIOHCHTHBIM 6I/IBeK-

topoMm W(x',x*,x’) - mamaer Ha AMMPAKIMOHHKIL OII-

tnaeckuit dnemeHT (JODJ) [1]. A ommcaHus >Hepre-
THYECKUX XapaKTEPHCTHK BJIEKTPOMArHUTHOIO IOJIS B
obmactu perucrparopa [1] BBOIATCA NBe (U3NICCKUX
BEJIMYHHBI.
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B ciydae, korna peructparop NpeacTaBisieT Co-
60ii MIOCKOCTh, NMEPIEHANKYISAPHYI0 OCH X, YA0OHO
BBECTHU CKAJSIPHYIO BEJIMYMHY, PABHYIO NPOEKLMH BEK-
Topa YmoBa-lloiiTuHra Ha HOpMaJlb K IJIOCKOCTH PEru-
cTparopa.

BBeaem B mpocTpaHCTBE YETHIPEXKOMIIOHEHTHBIX
BekTopoB (yHkiumit W nonsrtue ckanspHOro Ipousse-
neHus. BBenem ckanspHOe MpoOW3BEACHUE TaKUM o0pa-
30M, 4TOOBI OHO HE 3aBHCEJI0 OT KOOPAWHATHI Z, H B TO
JKEe BpeMs IIPOU3BEICHUE BEKTOPa caMoro Ha ce0s ObUIo
MPOIMOPLHUOHAILHO MOTOKY BekTOopa YMoBa-lIloHTuHra.
Jis aToro 3amuineM ypaBHeHHs MakcBeiia B 00bI9HON
¢dopme s nona £, H, ¥ U1 KOMIUIEKCHO COIPSDKEH-

HOT'O HOJIS
rotE, = ikH,
rotH, = —ikE,

. . 5
rotE > =—ikH > ®)
rotH'2 =ikE">

BBIYMTAEM BTOPOE YpaBHEHHE M3 IEPBOTO M, UCIIONB3YS
W3BECTHYIO ()OPMYJTy BEKTOPHOTO aHAIH3a

H'>rotE, —E,rotH’y = ikH,H > —ikE,E"
E'orotH, —-H,7otE> = —ikE,E> +ikH,H>  (6)
div[a,b] =brota—arotb ,
TIOJTy4aeM CJICAYIOMIEEC BhIPAKCHNUE
div[E,,H"2]-div[H,,E2]=0 (7)
nim
div([E,,H"2]+[E"2,H,])=0.

Hanee, wucnoms3ys TeopeMy OcTporpajgckoro-
l'aycca n yuuThIBast yCIOBHS M3JTy4eHUs (C LETbIO 3aHy-
JICHUs] MHTeTpaia mo OOKOBOW MOBEPXHOCTH), OTydaeM
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rne <A,B >:(AT) QB - MCeBIOCKAISIPHOE MPOU3BE-

JACHHUC B MNPOCTPAHCTBE YCTBIPEXKOMIIOHCHTHLIX MaT-
pI/III-CTOJ'[6HOB. d)opMyna 03Ha4acT, 4YTO OoIepaTrop pac-
MMPOCTPAHCHUSA COXPAHACT CKAIAPHOC IMTPOU3BEACHUC

C
<AoB>=—||< A,B>dxdy, 11
| y (1)

T.C. SBJISIETCS B TPOCTPAHCTBE C NAHHBIM CKAISAPHBIM
MPOU3BEACHNEM YHHUTAPHBIM OIIEPATOPOM. ITO CBOMCT-
BO COXpPaHECHHs CKAJSIPHOTO MPOWM3BENEHHS MOXHO HC-
MOJIF30BATh JUIA PEIIeHUs] OOpaTHBIX 33134 AU PAKINN.
OTO0 B 3HAYUTEIHHON Mepe yIpoIaeT BIYUCICHUE Tpa-
JIMEeHTa (YHKIIMOHAJIA HEBSI3KU MO aHAJIOTHHU C TEM, KaKk
3TO JeNaeTcsi B Cilydae CKaJsIpHOro npuOmvxeHus [2].
KpoMe Toro, Hamuuue COXpaHSIOIIEHCS BEIUYUHBI
MOXHO HMCIOJb30BaTh [JId KOHTPOJIA MPaBUIBHOCTU
peIIeHUs IPSIMO#i 3aaun TU(PaKIKy.

OO0parHas 3a1a4a (POKYCHPOBKH COCTOUT B pacye-
T TMapaMEeTPOB OOJIACTH MOMAYILIIUH IO 33aJaHHOMY
pacripeielleHuI0 HHTeHCUBHOCTH WM OOBEMHOW TIIOT-
HOCTH B oOmacTu peructparopa. Pacder mapameTpoB
o0nacTi MOZYJISIMU CBOAMTCS K pacyery (QyHKUUH
MHUKpopenbeda WIM K pacyeTy paclpeselieHus mokasa-
Tens mpenomiieHus. TouHoe pemeHrne oOpaTHoO 3a1adu
BO MHOTIHUX CIIy4YasiX HE CYIIECTBYET, IOOTOMY ITpPaKTH-
YEeCKH BO BCEX CIlIy4asxX OyleM HCKaTh NPUOIMKEHHOE
peuenue. JlaHHYO 3a7]a4y MOXKHO peIlaTh B Pa3IMYHBIX
NpUOJIMKCHUAX. AHaIW3 MPHONMKCHUN B CiIydae pe-
IICHUST OOpaTHOM 3amauu JudpaKiu COBIANACT C pe-
IICHUEM MPSIMOH 3a1a4u Ju(paKIIH.

B manHOit paboTe mpu paccMOTpPEHHH OOpPATHBIX
3amad AU(paKIuyd Ha ONITUIECKOM 3JIEMEHTe OYyAyT HC-
MIOJTE30BATHCS CIIEAYIOINE TPUOTIDKEHHS
1. B obmactu 1 pacmpoctpaneHue H3TydeHHsS OyneT

OTHMCHIBATHCSA C TOMOIIBIO HHTerpasia Kupxroda-
Kotnepa. B HeKOTOpBIX 3a7auax BMECTO TaAaroIIen

BOJIHBI 33/1a€TCs Pacrpe/ielieHne UCTOYHUKOB JJIeK-
TPOMArHUTHOTO TIOJISI.

2. B obnactu moyIoKKu M 00JacTd MOIyJisiiuu (00-
nacte 2 u 3) OyneT MCIOJIb30BAHO MPUOIMIKEHHUE,
OCHOBAaHHOE Ha ACHMITOTHYECKMX METOAAX, pac-
CMOTpPEHHBIX B padore [3].

3. B obnactu 4 Oyzner MCHONB30BaTHCS pacueTr Mo,
OCHOBAHHBIM Ha BBIYMCIEHMH HHTerpaia Kupxro-
(a-Kotepa.

B paMkax acMMOTOTHYECKOH TEOpPHM pacyer ma-
pamMeTpoB 0O0NacTH MOAYJSALUHN pa30WBaeTcss Ha [IBa
JTarna.

1. Pacuer dpynkumu D(x,y);

2. Pacuer mpoduis ONTHYECKOTO 3JEMEHTa BHYTPH
30HBI.

[IpuBenennas (opMyIHpOBKa OOpaTHBIX 3ajad
npencTaBiseT coboif Hanboee 00MIyI0 TOCTAHOBKY 00-
paTHBIX 3aa4 (POKYCHPOBKH 3JIEKTPOMATHUTHOTO HU3IYy-
YEHUs, MOITOMY HMXKE PACCMOTPUM YacCTHBIM Cilydau
MOCTaHOBKH, KOTJa T€OMETPUIECKHUE JIydH, BHIXOIAIINE
C MOBEPXHOCTHU OIITUYCCKOI'0 DJJIEMCHTA, CXOAATCA Ha
HEKOTOpPOM KpUBOM, PAcCIOJIOKEHHOM B IINIOCKOCTU pe-
ructparopa x°=f. [lapameTpuuecKue ypaBHeHHs KPUBOiL
MMEIOT BH:

¥ =x=X(©)
¥ =y=Y(©)

rae & HarypaibHbeId napameTp. CorilacHo reomerpuye-
CKO¥1 Teopru (HOKycaTopoB [2] Bce TydH, MPUXOIAIINE B
JAHHYIO TOYKY Ha (OKaTHHOM KPHUBOIL, JIeKaT Ha KPYro-
BoM KoHyce. Och KOHycCa COBIaJIaeT C KacaTeabHOH K
(hokanpHOW KPHWBOH. YTOJI pacTBOpa KOHYCa MEHSETCS
OT TOUYKH K TOUKE.

VYpaBHEHHME KOHYCA CBETOBBIX JIy4eil UMEET BUJ

(=X @)X @+ -Y(E@)Y'(®) =
=2 -Xx@) + (14)
P =YY +( ),

rrae ¢(§) - KOCUHYC yriia pacTBOpa KOHUYECKOH MOBEpX-
HOCTH.

Jlnst periennst mpssMoii 1 oOpaTtHol 3amaun GoKycH-
POBKH B IIPOU3BOIBHYIO (POKATBHYIO KPUBYIO YIOOHO BBE-
CTH KPUBOJIMHEHHYIO CHCTEMY KOOpPAWHAT, CBS3aHHYIO C
nydamu. [ mamepHeimel paboTel HEOOXOANMO BBECTU
CHCTEMY KPHBOJHMHEHHBIX KOOPAUHAT B TIOCKOCTH, HETIO-
CpPEICTBEHHO MpUIIEraronielt K odmactu Moxysimy. CBA3b
MEXTy KPUBOJIMHEHHBIMI KOOpauHATamMy B obiactu JJOD
(&, M) c mexapTOBBIMH (U, V) IMEET BHULT

u=X@E)+a@f +n' X'(€)-nY'(€) s)
v=Y(©)+a@N+n' Y (©)+nX'(E), (16)

(13)
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KOOpJIl/IHaTHI)Ie JIMHUM JTaHHOM CHCTEMBI Koopau-
HaT O6pa30BaHI)I NEPECCUYCHUCM KpPYTOBOI'O KOHYCAa H

a(®) = a7



IUIOCKOCTH (B CIy4ae, KOr/ia MIOCKOCTh PErucTpaTopa u
JU(PAKIMOHHOTO ONTHYECKOrO >JIEMEHTa Iapaiienb-
HBI, 3T0 OyayT runepooisl). Cucrema KOOpAUHAT HE SIB-
nseTca opToroHanbHOW. CBA3b KPUBOJUMHEHHBIX KOOP-
muHat &, 1) ¢ ICKapTOBBIMHU X, B 001acTH (hOKaIBHON
KpUBOH

x=X(€)+a(@)X'(En, —n,Y'(€) (18)
y=Y(O)xa©Y'(m+mnX'(S). (19)

OTMeTHM, YTO MOCJIEAHUE COOTHOLIEHHS OIHCHI-
BaIOT CBSI3b KOOPAMHAT HE Ha BCEH IIIOCKOCTH, a TOJIBKO
B OKPECTHOCTH (DOKAIbHOW KpUBOU. st TOro, 4T0oOBI
BBECTH KPHBOJMHEIHBIE KOOPIMHATH HAa BCEH IIIOCKO-
CTH perucTpaTopa HEOOXOAWMO BBECTH MOHSTHE JIHU-
HEHHOTO MPOIO/IKEHHs (POKaNbHOM KpuBOW. JInHEHHOE
NPOJOJDKEHUE OIMCHIBaeTCs (GopMyslaMi

x=X©)+X'(C)NE-0) (20)

y=Y(E)+Y'()E-C)), 21)
rae

£=C,ecn £€(0,/] (22)

£=0 ,com <0 (23)

E=1  com E>1 (24)

Teneps, UCIIONB3Yys MOHATHE JTUHEHHOTO MPOJOJ-
MKEHHUS, MBI CMOXKEM BBECTHU JIOKAIbHbIE KOOPAUHATHI HE
TOJILKO B OKPECTHOCTH (DOKaJbHOW KPHUBOW, HO U B OK-
PECTHOCTHU I'PAHUYHBIX TOYEK.

JUis XapakTepUCTUKU PpaCIpEAENeHUsl 3IEKTPO-
MarHUTHOH SHEPruM BAOJIb (POKAIBLHOM KpUBOW BBElEM
HECKOJIKO OMJIMHEHHBIX 110 BEKTOpaM 3JIEKTPHUYECKOTO
U MarHUTHOTO OIS BETUYUH

1,(8) =<W(X (), Y(8) e W(X(&),Y(§)) >  xapakrepu-

3yeT paclpeeleHue MHTEHCUBHOCTH HAa IeoMeTpude-
CKOI1 KpUBOH,

L(E)= j <W (' (Em), X2 (Em)e 05)

oW ((x' (&), x* (€M) > dn

MPeICTaBIseT COOON JIMHEWHYIO TIOTHOCTH pacrpere-
JICHHUS YHEPTUH BIOJb (OKATBHON KPUBOHA,

L&) = LF(n) <W(x' (&), ¥ (Em)o 6

oW ((x' (& m),x* (&) > dn

XapaKkTepU3yeT H3MEPSAEMOE BO3JEHCTBUE, HAIPUMED,
TEIJIOBOE.

3aaua COCTOUT B OTHICKAHHMH ITApaMETPOB 00Jac-
TH MOIYJSLIUU IO OJHOM W3 U3BECTHBIX (YHKIUI

1,(8), 1,(8), 15(8) -

Tepmun u3mepsieMoe BO3AEHCTBHE TpeOyeT pa3b-
sCHEeHUsl. Eciim »IeKTpOMarHUTHOE H3IydeHHE IManaeT
Ha MOBEPXHOCTh MAaTEPHAIBHOIO O0BEKTa, TO JaHHAs
MOBEPXHOCTh 3a CUET IMOTJIOIIEHHUS JIEKTPOMarHUTHOM
SHEpruM Oy/eT HarpeBaThcsi (MMEHHO 3TOT 3ddekT mc-
MOJIB3yeTC B TEXHUYECKHX NpUIoKeHusx). OnHako
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MOBBILIEHUE TEMIIEPATYPhl B JaHHOW TOUYKE OyJeT 3aBHU-
CETh HE TOJBKO OT IUNIOTHOCTH MOTOKA 3JIEKTPOMArHUT-
HOM 2HEPIuU B JAHHOU TOYKE, HO U OT 3HAYEHUS B CO-
cenHux Toukax. Kpome Toro, nmo0oi M3MepHUTENBHBIH
npudop YCTPOEH TaKUM 00pa3oM, YTO H3MeEpsieT He Be-
JUYUHY VMHTEHCUBHOCTU B TOUKE, & CPEIHEE 3HAUECHUE
MHTEHCHBHOCTH B HEKOTOpPOW OKpecTHOcTH. HambGoiee
npocTast cBs3b HaOII0jaeMOi BETMUMHBI ¢ UHTEHCHBHO-
CTBIO CBETOBOTO IOJIA - JTUHEHMHBIA UHTErPaJbHBIA OIle-
parop. Bux ¢ynknun F(B) 3aBUCHT OT (DU3MUECKOTO

mporecca, Ha KOTOPOM OCHOBaHO [eHCTBHE ITaHHOTO
n3MepHTensHoro npubopa. [locranoBka u pemeHue no-
CTaBJICHHBIX 3aJlad CYIIECTBEHHO OTJIMYAIOTCS OT METO-
JIOB peuieHust 3a1a4 (POKyCHPOBKHM C IOMOIIBIO UTEpa-
IIMOHHBIX aJTOPUTMOB, a TAK)X€ METOJOB, OCHOBAHHBIX
Ha MHUHHAMH3ALUH COOTBETCTBYIOUIETO (DYHKIHMOHAJIA B
06aHaxOBOM NPOCTPAHCTBE, TaK KaK B 3TOM Cilydae He-
00X0IMMO BMECTO MHTETPAIbHON XapaKTEPUCTUKHU pac-
MIPEeEIEHNs JIEKTPOMArHUTHOM SHEPTUH BJOIb KPUBOH
3aJaBaTh PACIHPENCICHUE SHEPTUM B €€ OKPECTHOCTH.
CneﬂyeT OTMCTHUTDH, YTO BO MHOI'MX TCXHUYCCKUX 3a/a-
Yax, CBS3aHHBIX C (POKYCHPOBKOH JI1a3epHOI0 H3Jy4e-
HUsL, TpoUIIb pacrpeneseHns HHTEHCUBHOCTH ITOTIEPEK
(hokaIbHOI KPUBOW HE SBJISETCS CYIECTBEHHBIM BXOJI-
HBIM [1apaMETPOM 331a4H.

B reomeTpuueckom npuOIMKEHUH 331a4a pacueTa
(hoKycaTOpOB J1a3epPHOTO M3ITYyYCHUS CBOAMTCS K OTHI-
ckaHuio QyHKIMK d1KkoHana. OyHKIWS HKOHAIA HAXO-
UTCS U3 YPaBHEHUS HAKIIOHOB [2]

o _ X (&) —u o7
o (X v)—u) +(YEw)-v) + £
oD Y(E(u,v))—v . ©8)

v (X @@ —u) +(YE@)-v) + 12

U,V - JCKApPTOBbIC KOOPAMWHATHI B IJIOCKOCTH, HEIO-
CPEICTBEHHO MPHJICTAIOMICH K INIOCKOCTH ONTHIECKOTO
JIIEMEHTA;
&(u,v) - ompenenseT COOTBETCTBUE MEXKAY TOUYKAMH Ha
(hokycarope u TouKaMy Ha OKITEHON KPUBOIA.

B kpuBonmHeNHON cuCTEMe KOOpPAMHAT ypaBHe-
HUE HAKJIOHOB MIPECTABISETCS B BUJIC

oD a() —

=2 _(1+a'(&)y 30
0 1+a2(é)( FERNS ) .
00 _\1+d’(®)
on [f2+n2

@YHKIMIO SUKOHAIA MOKHO BOCCTaHOBUTD IO M3-
BECTHOH (popMyIIe U3 TEOPUH IMOTEHITHATIA

n. (31)

; a(t) 2 2 2
DE N = | ——L—=1d 1 . (32
.M !‘ ’71+a2(t) t+\/ +a (é)\/f +1n°. (32)

OtmernM, 4TO BUI QYHKINHU SUKOHAA 3aBUCHUT OT
¢dynknn a(&) , kotopas orpeaenseT 3aBUCHMOCTh yrIia

pacTBOpa KOHYCa OT HATypaJbHOI'O IapaMeTpa BAOJb



(hokapHOW KpuBOW. JlaHHAs QyHKIMS OmpenenseT Ju-
HEWHYIO INIOTHOCTh SHEPTHHU BJIOJIb (DOKAJIBHOW KPUBOU.

2. AcumnmomuuecKuii pacuem c6emoeozo nosis
601u3U hOKAILHOI KPUBOIL

PaccMOTpUM MOHOXpPOMATHYECKYHO 3JIEKTpOMar-
HUTHYIO BOJIHY, IQJIAIOIIYI0 Ha AU(PAKIIMOHHBIA ONTH-
YECKHUil 3JIEMEHT, KOTOPBIH OIUChIBAETCS (YyHKIMEH di-
koHana D(u,v).

B pamkax 31€KTpOMarHMTHOW aCUMIITOTHYECKOMN
Teopuu [1], mosie B MIOCKOCTH, HETIOCPENICTBEHHO MPH-
JITAIoIe K 00JIACTH MOAYJIAIWU Ha AU(PaKIOHHOM
ONTHYECKOM DJIEMEHTE, UMEET BUJ

n=w

W(x,y.2)= > W,(xy.2)exp(ikn®(x, ) (33)
B marpuunom Bune uHTerpan Kupxroda-Kotnepa
nMeeT BuA [1]

exp ( lkr)

w(x )——7T T(X, X' W (X')ds (34)

s

B naHHOM mMyHKTE paccCMOTPHM I0Jie BOJIM3H Kay-
CcTHYeCKOW KpuBOU. J[ist 3ammcu OymeM HUCIIONb30BaTh
BBEJICHHbIE paHee KPUBOJUHEHHbIE KOOpAWHATHI. B
JTAaHHOM Taparpade OyayT HCIIOIb30BaHbI KOMIIOHEHTEI
BEKTOPOB, 3alllCAaHHbIE B JEKapTOBBIX KOOPIUHATAX.
IToncrasnsem (34) B (33) u nmonmyyaeM mpeacTaBlICHHE
IoJid B BUAC CYMMBbI MHTCTPAJIOB, Ka)Klelﬁ H3 KOTOPBIX
MOJKHO BBIUUCIIUTH C MOMOILBIO METOAA CTALMOHAPHOMN
¢asbl. Mcnonb3oBaHue acCUMITOTHYECKUX METO/OB I10-
3BOJISIET U30€XKaTh 'POMO3JIKUX BBIYMCICHHUI.

Wx,y,f)=
RS exp(ikly,,(a'““,n”’“il,nl))J(é“,n”)

=—0 n,s n,st " 2
! R(& t’n él’nl)\/ n&& nnn (Tn,ﬁn)) (35)

T(x(&,m,), »(&;om,) (€™, ™), v(E™" ,n"™™))
W, @&, "), v(E€"",n"").

CTaIII/IOHapHaFI TOYKa HaXOAWUTCA U3 PCIICHUA
CHCTEMBI HEJIMHEHHBIX anre6pa1/1qec1<1/1x ypaBHCHI/Iﬁ

ov,E"n"g.m) _

36

3 (36)

al{ln (E.an’Stan”’Stvélanl) — 0 (37)
on ’

rae
¥, (En,E,n) =ndEn)+R(EM,E LM, (38)

R :\/(x@vﬂl)—“(im))z +(rE.m)-ven) + 2. (39)

[Mpearnosnoxum, 4To KaycTudeckas kpusas (op-
MHUpYETCS B OCHOBHOM 32 CHET WieHa B Pa3JIOKECHUH
(34) ¢ Homepom n=1. DTO O3HAYAET, YTO I TOYEK, Je-
JKalUuX HEMOCPEJACTBEHHO Ha ()OKAIbHOW KpUBOi (T.e.
n,=0), cucrema ypaBHEHUH, OMPEIENSIONIUX CTalHO-
HApHYI TOYKY, UIMEET HEeCAMHCTBCHHOE pemicHue. bo-
Jiee TOT0, MHOXKECTBO CTAaIlMOHAPHBIX TOYEK OOpa3yer
JIMHUIO, COBIAAAIONIYIO CO ciioeM Ha Qokycarope. Ot-

METHM, YTO B 9TOM CIly4ac (‘I’[’é P (‘P{’in) ) 0,

U METOJ] CTallMOHAPHOH (a3bl CTAHOBUTCS HEIPUMEHHU-
MBIM. B 3TOM ciydae aist pacueTa 351eKTpOMarHUTHOTO
noJsst BOM3u QokaibHOi KpUBOM OyJeM HCIIOb30BaTh
ACHUMITOTUYECKUE METOAbl BBIYMCIEHUS HHTETPAJIOB,
AHAJOTUYHBIE METO/IaM, PACCMOTPEHHBIM B padote [4].
Jis Berunciiennst uHTerpana Kupxroga-Kotnepa
paznoxuM ¢pysknuio W, (&,m,&,,M,) B pAd 1O CTENEHAM

(€-E1) € TOYHOCTBIO 10 KBAAPATUIHBIX WICHOB.

‘Pl(ﬁ»nsﬁnm) = ‘Pl(épn»ﬁpmﬂ
+\P{(§lvns&1 anl)(§—§1)+ (40)

2
+‘Pf(§1=n»§1»nl)%+8
roe k<< m.

Paznoxxenne 3To cnpaBemdiMBO, TaK KaK CBETOBOE
MOJIC B OKPECTHOCTH (HOKAJILHOW KPUBOH B TOYKE C Iia-
pametpoM &; GOpMHPYETCSI CBETOBBIM MTOTOKOM, IIPOXO-
JIIUIMM B OKPECTHOCTU COOTBETCTBYIOIIEro cios. Pas-
MEp OKPECTHOCTH OIPEAENSETCS U3 YCIOBUSA

A A
YE o S5
Y'E,n&.m)) 2

I[HH HUCIIOJIB30BAHUA HSTOTO paSHO)KeHI/I}I a0cCTa-

TOYHO, YTOOBI yCIOBUE kO << T BBIOJHSIOCH TOJBKO B
3TOM OKPECTHOCTH.

P, ,m) =

ST v
_ o€, o, 8@2 a&f € L (4D

R

Ga)
+7

5
‘Pf(ipﬂaépﬂl)=

ou ov oD

i Y SO = 42
_(%(u x)J+(a§(v y)j+R o (42)
- R
b4 (ipﬂaépﬂl)=

a(§)dg \/ 2 2 [ 2
SE A Jat G + 1+ 43)

J\/ 2(e)+1

+R(E,M.§,m))-

B ciryuae, xorna Touka HaOIIOAEHHS JICKUT HETO-
CPE/ACTBEHHO Ha (DOKAJIbHOM KPUBOM, BBIPAKEHUS IS
IIPOU3BOJIHBIX npuo6peTa}0T IIPOCTOH BUJ

(&)de
W, (6,m,6,0) = — [ — (44)
I \/a &)+ 1
W{’(&l’naélao) = : 3
(Vo' @)+1) 7+’
, (45)
+ a'(§) _ nCE)

(Ja@ye1) Vo @+ren

11



\Pl'((tv]anaélao) =0,

rae C(§)- kpuBu3HA (DOKATBEHOM KPHUBOM B TAHHOM TOUKE.

B oxpectHOoCcTH (hoKanmbHOW KPHBOH (DYHKIUIO
W(E,,N,&E,M,) C TOYHOCTBIO /IO JIMHEHHBIX YJICHOB IO
HEPEMEHHO 1, MOXXHO IPEICTaBHTh B BHIE CIIELYIO-
IIETO PA3JIOKEHHS

Y En.E.m) =Y (§.n5,0)+

n oY (§,n.§,,0)

| 46
o, n+ (46)

im0 C 2
rac

5‘1’1(%’11,&,0): 1“(&1)

o, NEVES) W
_ n
JI+a @)+’

WHTterpan o nepeMeHHOH & JIErko BBIYUCISIETCS

C TIOMOII[BIO METO/Ia CTAI[MOHAPHOM (a3sr [3].
Janee BBIYHCISISI MHTETpAll O MEPEMEHHOM 1|,

MOJTy4aeM BhIPaXXESHUE IS 1OJIsl Ha (POKAITBHON KPUBOH.
B pesynbrare ynganoch CBECTH BBIUUCIEHHE IBOMHOIO
MHTErpaja OT OBICTPOOCHWIUIMPYIOMEH (QYHKIUU K
BBIUUCIICHUIO OAHOKPATHOIO HHTErpana oOT TIaakoil
¢ynkun. [TomydeHHbIe BBIpaXXEHHS YIOOHO MCIOIB30-
BaTh ISl NH)KEHEPHBIX PAaCUETOB.

Ilpumep: poKycuposeka uznyueHus 6 MOHKoe Koablo

B kauecTBe mpuMepa pacCMOTPUM BBIUHCICHHE
noJst OT (OKycaTopa B TOHKOE KOJIBIIO B OKPECTHOCTH
KaycTHKH. B 3TOM ciydae ¢okanbHast KpuBasi ONKCHIBa-
eTcs TapaMeTPUIECKUMH yPaBHEHUAMH

_ 3
x-Rcos(Rj (48)

y=Rsin (%) (49)

B nannom cnyuyae a(§) =0, u runepbonuyeckue

CJIOM BBIPOKAAIOTCS B MpPSMBIE JIyYd, BBIXOJAIINE H3
Hayajla KOOpAUHAT.

CucremMa KpHBOJIMHEHWHBIX KOOpIAMHAT 001acTu
(hokycaropa umeeT BuA

—(R- 13
u=(R n)cos(Rj (50)
v:(R—n)sin(éJ, S
R
SKOOMaH npeodpa3oBaHUs
[R-¢
J)= z (52)

Paccmorpum B pasmoxennn wieH ¢ n=1. Oc-
TaJIbHBIE WHTErpajibl MOXKHO BBIYHCIUTH C ITOMOIIBIO
METO/[a CTAIIMOHAPHOH (a3bl.

12

Paznoxenue ¢pynkimun W B OKPECTHOCTH CJOS U
(okanpHOI KPUBOH UMEET BH/T

aqll(élan’alao) nl +

\Pl(éonsalfnl): a
M, (53)
RN L (E- i )
‘P{'(ﬁpn,ﬁwo) =
i 1 B n (54)
VI RS+
M (E,nE,00  m (55)

5111 v f 2+ 1’]2
Iloacrasinsas TIOJTYYCHHBIC BBIPAXKECHUSA B MHTETPAJT

Kupxroda-Kotinepa u mHTETpHpys 1m0 mepeMeHHOH &,
HOJTy4aeM CliefyIolee BeIpaxkeHue i n = 1

W@Eoni.f) =

_ JIi T(x(&,n), y(E,n),u(E; M), v(E, M) y
e R(E;,m,,0)
W (u(E,;,m), v(§;,M)) % (56)

2n(R—m)+ [+’ exp| M|
kRO ’1’]2 +f2

AHanu3upysl HOJyYeHHOE BBIPaKCHUE, OTMETHM,
YTO B paclpeiesieHne 3JIeKTPOMArHUTHOTO IoJst B ¢o-
KaJIbHOW TIIIOCKOCTH HE SIBISIETCSI PAIMAIBHO - CHMMET-
PUYHBIM U JIMHEHHO MOJISPU30BAHHBIM, HECMOTpPS Ha
HaJIMYUe 3TUX TUIIOB CHMMETPHHN B MA/IAI0IIEM MTyUKe.

B napakcuanbHOM npuOmwKeHun  f° +m° & f .

B sToM ciydae mcue3aeTr BIMSHHE HOJSPU3AINHA OCBe-
IIAOMIETO IMyYKa Ha pacipeaecHre mois B GOoKaIbHOM
IUTIOCKOCTH BOJIM3M (DOKAIBHOW KPHBOW. DJIEKTpOMAr-
HHUTHOE TOJIE CTAHOBHUTCS JIMHEHHO TMOJIApU30BaHHBIM
(mpu HanMM4YMM JHUHEHHON MONApHU3aLUU IAJAOLIETo
My4yKa) U PaguaIbHO CUMMETPUYHBIM.

B mapakcmaibHOM TPUOIIDKEHUH

T/’z (p) = 6n,l >
E =H,, E,=H_ =0 (eciu najaromas BoJIHa JHHEH-

HO TIOJIIPU30BaHa BJOJIb OCH X), U COCTABISIONIAs BEK-
Topa YMoBa-IlolTuHra B1OJIb OCH pacIpOCTPaHEHHUS
W3JTyYeHHS] IMEET BUJL

9R

I(,) =1(0)———F(q), 57
m)=1(0) AR-m) (© (57)

C 1/2
o (I@I)
S 2|€|

1/2 (58)
%_S(H)(LJ
S s \2d) T
kR, 2kR?,
- o)=L 59
S ra 0 ok’ (59



R, - pammyc ¢oxycaropa, S(§),C(§) - uHTerpaisl

Openens.
IIpy mManbIx 1, U3 npeabiyniel GopmMysbl MOIy-
qaeM
rae
12 4
M) =10)| 1-—=¢"+0(c") | (60)
175
[pu Gonpmmx 1,
9R
I = ———x
()= ()“R_ e

12 (61)
T 3/2
- — + +0
(zmj (S‘“'Q' coslel ||j (d

Bripakenune i nosst BOJIU3M (pOKaILHOTO KOJIb-
I1a COBIIAET C BBIPAKCHUEM, TIOJTyUYeHHBIM paHee B pa-
6ote [5], 4TO MOATBEP)KAAET CIPABEAIMBOCTh MPEAJIO-
JKEHHOTO METOJIa pacyeTa Moy B OKPECTHOCTH (OKaIIb-
HOU KpHUBOH.

IIpumep: pokycuposeka uznyuenus é ompe3sox.

B ciydae ¢oKycHpOBKM H3Iy4eHHS B OTpPE30K,
PacIMoJIOKEHHBI NEePHeHIUKYISIPHO OCU Zz , IapaMeT-
pHUUYECKUE YPaBHEHUS UMEIOT BUJ

-L
x=7+§1,

=90, (62)
KPUBOJMHEHHBIE KOOPIUHATHI B INIOCKOCTH (DOKycaTopa
HUMEIOT CJEeAYIOIINA BU

u=§§+a+aadf2+ﬁ, (63)

v=n, (64)
KPUBOJMHEHHBIE KOOPIMHATHI B 00JIACTH (DOKYCHPOBKU
-L
x= 7+<§1 *a(gm,, (65)
y = Th > (66)
sikoOraH peodpazoBaHuUs
J(@Em) = [ (67)

Paznoxenne ¢pynkimn ¥ B OKPECTHOCTH CJIOS H
(hoKaIbHOM KPUBOW MMEET BHT

‘Pl(ﬁanaﬁpnl)=‘1’1(<§pﬂ,§1,0)+

oY (§,n.§,,0)

CASIC LA Y 68

+ o, n + (68)
(ﬁ—él)z

+‘Pf'(§pﬂ,§1 ,0) —2 5

T@mam—jJ75;

\P{'(‘:l M, E.a] ,0)=
_ 1
(V@) {7
a'g)

+(«/a2(§1)+1)3’

\Pl((tolﬂnﬂgl’o) _ ia(é)

_ _ n
o, Jl+d (&) L@ (g2 +

[MoxcTaBIsis NOJNyYEHHBIC BBIPQKSHUS] B UHTETpall
Kupxroda-Kornepa u unTerpupys mno nepemeHHou & ,

+ (70)

(71

MOJy4YacM CJICAYIOUICC BbIPAXKCHUC IIPU 1 = 1
VVl(alsnls.f) =
a(g ),

(é]anaglao)i— X
Ji+a'(§)

% j‘ T(x(E;,m,), ¥(&,M,),u(E,M),v(E;,M)) «
2 R(E;,1.E,0)
xW(u(&,,m),v(§;,n))x (72)
2n\/f2 +n’ (\/az (&1 )+1)3

X X

k

=exp| ik| ¥

—iknn,

X exp x

\/112+f2\/1+0t2 (%‘;1)
g

Jlerko mpoBepuTh, YTO B MapaKkCHAJIBHOM IIpH-
OMVKeHUH BBIpAaKEHHUE JJIS T0JI1 COBIANAeT C H3BECT-
HbIM BBIPpAXKCHUEM [JI1 HHTCHCUBHOCTH II0JId, MPCa-
CTaBIICHHEIM B pabote [4].

W3 npuBeneHHBIX MPUMEPOB BUAHO, YTO B 000MX
ClIydasix JBOMHON HWHTErpan OT OBICTPOOCHHILTHPYIO-
mei GpyHKIUM CBOJUTCS K OTHOKPATHOMY MHTETpay.

f2+n’ldn

3. lugppaxyuonnan xoppexuyus gpazoeoiu yynxyuu
okycamopoe ¢ poxanvuyo Kkpugyro

Pacuer QokycaropoB, mpuBeneHHBIN B paboTax
[2, 6] mpou3BOIMIICS B MPHOIMKCHUN T€OMETPHUYECKON
ONTUKA. B 3TOM mpHOMMKEHUN KpHBas IMPEICTaBISCT
co0oH ToIIoCy, UMEIOIIYI0 HyJeBYIO HmIMpUHY. Pacmpe-
JICIIEHIE SHEPTHH B 3TOM CIy4ae XapaKTepU3yeTcs JIH-
HEHHOW IIOTHOCTHIO. [IOHATHE NMHENMHON IUIOTHOCTU
SBIISICTCA MaTEeMaTHYeCKON aOCTpakiued W He YYUTHI-
BaeT audpaxiuonHeie 3bdexTel. B maHHOM pasmene
npejajaraeTcs MeTox pacuera (okKycaTopa B IPOU3-
BOJIbHYIO (DOKAJIbHYIO KPHBYIO, OCHOBAaHHBIN Ha IOHSI-
TAW WHTEHCUBHOCTH BJOJb T€OMETPUYECKON KPHUBOM.
Pacuer mpoBoauTCs Ha OCHOBE IUQPAKIMOHHON arl-
MPOKCHUMAIIMU OTIepaToOpa PaclpOCTPAHCHHS ISl YEThI-
pexMepHoro OuBekTopa. Ilpm 3TOM mpenmonaraercs,
YTO I0JIe B IUIOCKOCTH, HETIOCPEICTBEHHO IPHIIETalo-
meir k JJOD, paccumThBaeTCS B ACHMIITOTHYECKOM
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npubmmkeHun. byaem Taxoke mpeamnonararb, 4To IOJE
BONMM3M (POKAIBHOM KPUBOH (OPMHUPYETCSI B OCHOBHOM
3a CUeT WieHa ¢ 7 = | B aCUMIITOTHYECKOM Pa3JI0KEHHH.
OcranpHble 4YJI€HBI B YKa3aHHOM Pa3JIOKEHUU ONHCHI-
BalOT /1e(OKYyCHPOBAHHBIE M300paKEHUS U HE BHOCST
3HAYUTEJIBHOIO BKJIAJla B paclpelieliecHne UHTEHCHBHO-
CTH B OKPECTHOCTH KayCTHYECKOH KpPUBOM, XOTS U MpHU-
BOJISIT K CHIDKCHHUIO KOHTpacTa n300pakeHHs U yMEHb-
IICHUI0 TU()PAKITHOHHOM () (HEeKTUBHOCTH.
IlycTh nazepHOE U3TyYEeHUE

W(x,y)=1W," +1'W," . (73)

nagaeT Ha ¢okycarop [1]. CormacHo MeToxy, M3IOXKEH-
HOMY B IPEABIIYIIEM MYHKTE, MoJie B (POKaIbHOMN IIoC-
KOCTH BOJNM3M (POKAIBHOM KPHBOM IpEACTaBISETCS B
ClleIyIoIEeM BHJIE

ik
Wl(inﬂpf)Z 4 X
T

X CXp lk{qj(él’naélao)T-M} X

\/l+az(§1)

X]E T(x(&,n), y(E,n),u(€; M) v, M) %

= @@+ ) (74)
I, (u(E, ). V()%
27

X |[——X
k" (€,,.8,,0)

—iknn
X exp L J(&,m)dn,
I+ 21 d (8)
J(&.m)=1+
+a' &S+ —nCE)(1+a* (W),
(&)dE
W (. M.6.0) =~ [ = (76)
I o et (©)+1
\Pir(élvns‘ilro) = ! 3 +
(Vor@o+t) Jr*+m
+ a'g) _ nC()
(1/a2(§])+1)3 Ja2 @)+ 17+
T(x(ﬁpm)» y@lanl),u(ﬁpn)»v(épﬂ),) =
7, 0 Ty, Tos rox —1
0 -1, 1=rfo R, (78)

2 b
Toylo  1=T0x =74 0

z

(75)

(77)

z

oy —1 —oxToy 0 —7,
_ _a(“:}] \/f +n X(§1)+HY(§1) (79)
V@ E)+ 1S+’

_a(E.n)\/f +n Y(E;) T]X (gl) (80)
Ja E)+1y 7+

0x

0y —

14

S
Y ey e
W, (u(&;,m),v(§,,m) =
= (]]‘"(u,v)(cosele —sinel”)x
x(PW*(0,,0)) +
+T}" (u,v)(sin O1° — cos ") (P ** (a;,O))),

(81)

(82)

0D
0 =arctg| =4 |, 83
arcg(aucbj (83)

o, =cos6 0,Dw,v)+sin6® 0 D(u,v),

S @ OO =00,
‘ J(EM)

5D 6iu6n(l) —anuaéd)
' J(Em)

AHanu3 MNOJYyYEHHBIX PE3yJIbTaTOB MOKA3bIBACT,
YTO IUIOTHOCTh IIOTOKA AJIEKTPOMArHUTHON 3HEPruu B
OKPECTHOCTH (POKaTBHOIN KPHUBOIl SBHO 3aBHCHUT OT IIe-
pemeHHbIX & ,M,,a(§,),a'(§,), T.e. UMeeT BUA

I=1(,m,a(§),a'§)). (85)

Bripaxenne (85) MOXXHO HCIIONB30BaTh IS pe-
mIeHus: 0OpaTHOW 3a/1a4d, paccMaTpuBas ero Kak Iud-
(epeHIMabHOE YpaBHEHNE OTHOCUTENBHO (YHKIUH
a(§&,) . Bompoc o cymecTBoBaHNY pelIeHHs 3a1a4u o-

(84)

KyCHPOBKH CBOJHTCS K IBYM 3aJadam:

1. 3amaya cymectBoBaHuMs pemeHus auddepeHnn-
AIBHOTO YPaBHEHHS;

2. BO3MOYXHOCTH BOCCTaHOBIJICHHs ()YHKIIHH SHKOHAIA

no ¢gyskuu a(g)).

ITo mepBOoMy BOIIPOCY MOXKHO C ONPEAEICHHOCTHIO
CKa3aTb, YTO HE CYILIECTBYET B OOIIEM Cllyyae TEOPEMBI
CYIIECTBOBAaHUS JUIS HEJMHEHHBIX TuddepeHIanbHbIX
YpaBHEHU, HE pa3pelieHHbIX OTHOCUTENIBHO CTapuIeil
IIPOM3BOIHOM, TTOSTOMY MBI OIPaHUYMMCS MapaKCHaIb-
HBIM TIpHOMIDKeHneM. [IpenmosnoxuM, 4To majaromast
BOJIHA JIMHEHHO MOJIIPU30BaHA M BEKTOP MOJSIPH3ALUH
HampasJeH BAOJb OCH X. B 3TOoM ciyuae OuBeKTOp
JIEKTPOMArHUTHOTO MOJISl ONpPEAEISIeTCs TOIBKO OAHOM
KOMIIOHEHTOH £

E = k X
’ 2nf
, ©de . a(&)n,
xexp| ik| — a +
!Jaz(g)ﬂ J1+a(g)
x(a® (&) +1)x (86)

x j (&) V(& ) exp o)

x(1+a'(8) £ -nC(a(&)+1)) " dn.



Bekrop YMoBa-IloliTuHra B 3TOM cilydae Mporop-
2
LUOHAJIEH |EX| .

B mapakcHanbHOM NpPUONIKEHHH a’<<l, U mpe-
IeIaymias Gopmysa mpruodpeTaeT BUL

=
E, = I% eXpiil{—! a(@)dgta(g)n, J]X

«| r’(u(&l,n),v(al,m)exp(L}jme )

1/2

x(1+a'(g,) f-nC) ~dn.

Hnst onpenenenus Gpynkunu a(§)mnonydaeM UHTET-
po-nuddepenmansHoe ypaBHEHHE

I] (E,n) =
_, (89)

[ (uem e m) (144 (5) £-nC) an

50105
1, (&)= Ax

[ (u@l,n),v(g,n))exp[@jx, (89)

XI,@

—£

2
x(14a'(5) £ =€) an an;,

rie A - HopMHPOBOYHAS KOHCTaHTa

B kauectBe mpumepa paccMOTpUM (OKycaTop B
MIPOM3BOJIEHYIO (POKAIBHYIO KPUBYIO, HMEIOIIMHA KpyT-
Y0 alepTypy C PaanycoM, W OCBEIIAaeMBIH paBHOMEP-
HBIM ITy4YKOM.

B nanHOM cityyae y100HO BBECTH HOBYIO CUCTEMY
KPHBOJIMHEHHBIX KoopauHaT. CBsi3b MEXIy JeKapTo-
BBIMHU M KPUBOJIMHEHHBIMI KOOPIMHATAMHI UMEET BH]

u=d@&)X'(€)-uY'©), (90)
v=d(@©Y'(§)+pX'(g). C2))

CBSI3b MEXJYy HOBOM M CTapoil CHCTEMOH KOOpAMHAT
HMEET BU]I

N (X'(©XE+Y'©OY(E)X'(E)-X(E©)
Y'(9)
d(€)=X'"(Q)X@©)+Y' (Y () +a@)f . (93)

B aTOoM city4ae, BBIYUCTISISE HHTETPAJIBI, BXOISIINE
B (85), momydaem

I(E)=Ax

‘ (e V-r@) ce) - ow

3C(&)

(rer-Jr-re) ce) |-

Bripaskenne mpezcraBisieT coOOW acHMITOTHKY
JUIsL TIOJISI HAa reoMeTpudeckod kpuBoil. IlpocToit BuA
MIO3BOJISIET UCIIONB30BaTh €r0 B MH)KEHEPHBIX pacueTax
JUISL OLICHKU KadecTBa paboThl (POKycaTOpOB U VIS Tec-
TUPOBAHMsI YMCJICHHBIX aJTOPUTMOB pacueTa 3JIeKTpo-

,(92)

MAarHuTHbIX moJsied. IlomyuyeHHOE BBIpaKEHHE MOXKHO
MPEJCTaBUTh B BUJE psijia

ck , 3
L&) =g (&)
55 (R -d*E))CE) ©3)
2n+l d’(gl) .

VnepxxuBas B pas3jIoKCHUU IIEPBBIM 4JIEH, IOIY-
qUM

L&) =

ck

=57 f(d'(&l))B (R =’ (&),

mipdepeHIMaTbHOe ypaBHEHHWE [UISI  OIPEeIeHUsI
dynkmm d(E;) (93)

(96)

L&) =A(d'(E)) B (R -d° (&) 97)
C FpaHI/IKIHLIMI/I yCJ'IOBI/ISIMI/I
d(0)=-R, d(I)=R. (98)

VYpaBHEHHE pa3peIIeHO OTHOCHUTENBHO CTapliel
MPOM3BOAHON, M TeOpeMa CYIIECTBOBAHUS M EIAUHCT-
BEHHOCTH JIOKa3aHa.

Tenepb anst TOro, 4TOOBI JI0Ka3aTh CYIIECTBOBA-
HHE pelleHHs 331a4i (POKYyCHPOBKH, HEOOXOIUMO IMpPO-
BEPHUTH YCIOBUS KOPPEKTHOCTH BBEJCHHS KPHUBOJIMHCH-
HOW CHCTEMBI KOOPJIHHAT B IUIOCKOCTU (hOKycaropa.
JIyist Toro YTOOBI BBECTH KPHUBOJIMHEHHYIO CHCTEMY KO-
OpAMHAT, JOCTaTOYHO, YTOOBI B Tpenenax (okycaTopa
SKOOWMAaH peoOpa3oBaHusl ObUT OTIUYCH OT HYJIS

d'(&)+nC(&) =0 mpu n’ +d* > R?
I

®) (99)

C(E) < ———=
R -d(2)

Cremyer OTMETUTB, YTO 3TO YCIOBHE AHAIOTMYHO
YCIIOBHIO OTCYTCTBHSI IIepeceHdeHusI cIoeB B 00nacTu ¢o-
Kycaropa. IloacraBisisi BblpakeHHE IUIi NPOM3BOIHOM,
TIOJTyYaeM yCIIOBHE PA3pEeIIMMOCTH 331a9H (JOKYCHPOBKH

CE)< 21(%) = - (100)
A(R -d* (&)

Crnenyer otMetuts, uto ycioBue (100) ects aHasor
TEOPEMBI CYILECTBOBAHUSI, H3JI0KEHHOM B paboTax JpyTrux
aBTOpOB [7]. B 3aKiroueHNN pacpoCTpaHUM H3JI0>KEHHBIN
METOJ Ha CiTy4ail, KOrja BMECTO WHTEHCUBHOCTH Ha Te0-
MeTpH4ecKol (hOKaJbHOM KpHBOHM 3a7aHa HEJIOKaIbHAs
xapaxrepuctuka. [Ipenedperas B gpopmyste (89) uneHamu,
coziepkaumMu rponssenerne Cr), IoydaeM IpocToe BbI-
paxkeHHe UIS BBIYMCIICHWS MHTCHCHBHOCTH 3JIEKTpOMar-
HUTHOTO TIOJIS BOJII3H (POKATIBHOM KPUBOH

I(Emﬂ]) :é%X
' 2 (101)

X

[ GXP(@JF@H)
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PaccmoTpuM ciyyaii, Koraa BXOIHOM Iy4OK MMe-
€T raycCoBO paclpeieieHNe

—(d%( 2
IEm = exp (@J . (102)

YdauThIBast, 9TO MBI UMEEM JAENO C (HOKATBHBIMH
KPUBBIMH C HEOONBIIONH KPHUBHU3HOH, Pa3IOKUM

J(&,,m)""* B psan Teitnopa no crenensm nC(E,)/d'(€,)

I, v (a 1 AN T]C(&l))’ 103
(VEw) " =(d'E)" X n(d,(gl) (103)

MONCTaBNsAsT 3TO pasiokeHue B (101) w yuurThBas
cBoiicTBa MpeoOpazoBanus Oypbe, TOTyINM

k.
I(E,m) = on f
iCE)/S ; (él) 0"
X‘ZA"(d'@l)kJ VGe [ Jan]"x
><I dnexp (@j exp(_an; )
NN
k.
I(&,m) = v f
d'(€) exp[—&?)]D”z x (104)
a
o ficery o ()
ZA"[d'(al)kJ on/ exp[ azDzj |
rae D=2—J:.
a

IIpn ydere ABYX IEPBBIX WICHOB BBIPAKCHHUE
npuoOpeTaeT BUj
ckd'(5,)
160 f

2 2
Xexp(_ 2d gél)jexp[_ 22n12j D (105)
a a'D

1(§1aﬂ1)=

[ 2
" d'E)k ) a*D?

JUIs  XapaKTepHCTUKN PACIPENCICHUS DICKTPO-
MarHUTHOM 3HEPTUU BIOJb KPUBOW BBEIEM HEJOKAJIb-
HYIO XapaKTepUCTHKY

16

0(,,8) = [ 1(&,n,)dn, - (106)

[onaras 0(&;,e)=const, nony4yaem nuddepeHn-
aNbHOE YpaBHEHHUE, Pa3pelIeHHOE OTHOCHTENIHLHO POU3-
BOJIHOM.

[Nomy4eHnsle HOpMyIIEI MOKHO MCHONB30BATH IS
WHKEHEPHBIX pacyeToB IPH OIEHKE KadecTBa (hOKYCH-
poBku. Ilpu ¢(&;)=0 kpuBas BEIpOXKIAETCSI B OTPE3OK, U
BBIP&KEHUE TIEPEXOIUT B (popMyily, NMpPUBEICHHYIO B
pabore [8].

3aknrouenue

B pamkax 5J€KTpOMarHMTHON TEOpHUU BIEPBBIE
MOJTy4eHbl aCUMITOTHYECKUE BBIPAKEHUS I MHTEH-
CHUBHOCTH CBETOBOTO TIOJISl BOJIM3U (POKAIBLHON KPUBOH.
[TpuBenens! mpumepsl Ui (HOKYCHPOBKH B KOJIBLIO H
oTpe3ok. Ha OCHOBaHMM TOJYYEHHBIX BBbIpAKEHUI
MPEUIOKEH METOJX KOPPEKIMH T'€OMETPOONTHYECKHUX
(a30BBIX QyHKIHUH (HOKYCATOPOB.
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Abstract

The article considers the design of diffractive optical elements for the generation of focal
curves in the framework of the asymptotic approach. A simple expression for the eikonal
function in curvilinear coordinates is derived. Calculations of the field generated by the
focusators into the ring and into the segment are presented.
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