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OJHOBUMIPHI CAMOIIOAIBHI ®PAKTAJIN
TA IX BUAKOPUCTAHHSA Y MOJIEJIIOBAHHI

Ha ocHoBi cTporoi Teopii camonofiOHuX (pakTaiB IPOBEAEHO CUCTEMHUII aHAII3 Mpolecy N00yI0BU
OJIHOTO KJIacy CaMOIOAIOHHX (paKTadiB 3i 3MiHHOIO po3MipHicTio Xaycnopda. Haseneni mpukiaau
HOro 3acTOCYBaHHS IS BIIOPSIAKYBaHHS NO(PAKTAIEHUX CTPIYKOBUX I'paToK. Po3podieni MaTemaTH4HI
MoJieNi TpoLnecy PO3CiOBaHHS IUIOCKOI eNEKTPOMArHITHOI XBHJII Ta OTPHMaHi aCHMITOTHYHI BHpa3u
BUXIJHUX 3MIHHHX.

Ha ocHOBe CTpOroil TEOpHMH CaMOMOZOOHBIX (PaKTaOB MPOBEAEHO CHCTEMHBIH aHaIM3 Mpolecca
[IOCTPOGHHST OJIHOrO KJlacca CaMOIOJOOHBIX (PPAKTaJoB C MEPEMEHHON ()PaKTaIbHONH Pa3MEpHOCTHIO.
[puBeneHbI IPUMEPHI €70 HCIOIB30BAHUS ISl YIOPAIOYUBAHNS PeAPPAKTAIBHBIX JIEHTOYHBIX PEllie-
TOK. PaspabGoTaHHble MaTeMaTHYECKHE MOJENH TPOLECCa PACCEUBAHMS TUIOCKOM SIIEKTPOMATHUTHON
BOJIHBI U TIOJTY9IEHBI ACHMITTOTHYECKIE BHIPAKEHHUS BBIXOIAIIMX TIEPEMEHHBIX.

The construction process of a self-similar fractal’s (SSF) class, with variable Hausdorf dimension, is
systematically analyzed. Examples of the SSF class usage for ordering prefractal strip grids are pre-
sented. Mathematical models of the scattering process of plane electromagnetic waves are developed.
Asymptotic expressions of output variables are obtained.

Beryn. Knacnuna mMaremMaTuka OIUCYE TOW CBIT, SIKHI CTBOpwIIa JitouHa (Oy-
JIMHKH, JIOPOTH, KBAapTaJH CUI Ta MICT, IPOMHUCIIOBI 00 €KTH TOMLIO) i, 30KpemMa, Ti
TpuIIaIM 1 3aco0H, 10 BUKOPHUCTOBYIOTHCS HEO. AJie BCE Te, IO iCHYBaJlO 371aBHa
(ropu, XMapH, JiepeBa i TOMy MOJiOHE) He MOXKe OyTH ONHMCaHHWM 3a JIOIOMOIOIO
KJIaCUYHOI MaTeMaTHKH. Lle TakoX CTOCYETHCS 1 PiI3HUX IPOLIECIB, IO BiOYBAIOTHCS
3 IJIMHOM 4Yacy 1 € SIK NMPUPOJHWMH, TaK i MTyYHUMHU. TOMYy BHHHKIA IOTpeda y
po3po0Ili HOBUX TEOpiH, SIKI MarOTh CIpaBy 3 JOCUTH JWBHUMH MaTeMaTHYHHMHU
YTBOPEHHSMH i MOXKYTH OLJIBII a/IeKBaTHO ONHMCYBATH 3a3HaueHl MPHUPOIHI 00’ €KTH
Ta mpouecy. Jlo Takux Teopii BiAHOCHTHCS Teopist (PpakTaiiB, OCHOBOIOIOKHUKOM
SIKOT BBAXKAETHCS bernya Menoenvbpom, Xoua niepiii GppakTaiu 0yJid moOyI0BaHi Iie
JI0 MOT0 HApOJKEHHS, ajle HE HOCWJIM Taky Ha3By. Dyuxyin Kapaa Belicpuwmpacca
Ta dockoHnana muoxcuna Ieopea Kanmopa (JJMK) 10Bro nskany i He CipuiiMaiiuch
0araTbMa BEIMKAMH MaTeMaTUKaMH. AJie TUTBKH 3 9acOM IIi MEpII CcamonooliOui
@paxmanu (CI1D) Oyiu HAJIEKHO OIIHEHI, KOJH 3HAMIIUTH CBOE TPAKTHIHE 3aCTOCY-
BaHHS y 0araTbox ranyssx HismibHoCTi JroauHu. [1{06 y 11boMy BIEBHUTHCH JOCUTH
3arJISIHYTH Ha BiJITIOBIIHI CTOPIHKH CBITOBOI MaByTHHHM ~[HTEpHET”.

VY naHiid CTAaTTi MPOBOAUTHCS CHCTEMHHUH aHaii3 omHoro 3 kmacie CII® 3i
3MIHHOIO posmipricmio Xaycoopga (PX) Ta Ha 1ili OCHOBI MPOMOHYETHCS P
MaTeMaTH4YHUX Mopenedl (B TOMY YHCIl 1 aCHMMNITOTHYHOI, JUIS SIKOi € SIBHHH
PO3B’SI30K ) MPOIIECY PO3CIFOBAHHS IUIOCKOI €IEKTPOMATHITHOI XBWII dogpakma-
aoHumu ougpparyitinumu rpamxamu (J®JT). Crneplry po3risHEMO MPOLEC TBO-
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penHst Haitnpocrimoro 3 kiaciB CII® 3i 3minHOrO PX, 110 € nepmimM y3araabHeH-
Hsam JIMK Ta npoBeziemMo Horo cucTeMHHIA aHai3.

CucremHuii miaxin no mpouecy modynosum CII®. ITpuHuun TBOpeHHS
JMK, a Takox HOro mOYaTKOBHI 00’€KT MOOYJOBH MOXHA B TICBHUX MEXKax 3Mi-
HioBatu. [Ipu 1pomy OyayTh BUHHKATH HOBI MHOXXHMHH 3 iHIIMMH HO3UTHBHUMH
3HAYEHHSMH (PpaKTanbHOI pO3MIPHOCTI Ta HYJIHOBOIO TOIIOJIOTIYHOIO PO3MIPHICTIO.

Komnu 3MiHuTH po3MipH cerMeHTiB yTBoproBaua kiacuuHoi JIMK, To6To, Ha-
TIPUKIIAJ], B3STH CETMEHTH BiJIHOCHOTO po3Mipy 2« , IO pO3TalloBaHi Ha BiIHOC-
Hill BifgcTaHi OAWH BiJ OZHOrO, TO B PE3YJbTATi HECKIHYEHHOTO IpPOIECy 3MEH-
IIEHHs YTBOPIOBAaYa Ta 3aMilleHHs HuM cermenTis BunukHe CII® 3 PX In2/lnk,

ne k =1+ f/a . Jlns npakTHYHOTrO #0ro 3aCTOCYBaHHs MOTPIOHO BHILIUTH OKpEMi

€JIEMEHTH TPOIECy TBOPEHHSI, MOJATH iX Yy aHAJIITUYHOMY BHUTIIANI, a HOTIM
3HOBY 00’€JJHATU y €IUHY CUCTEMY.

VYrBoptroBau ai1st ganoro kiacy CII® moxna qocuts mpocto dhopmarizyBaTu
MaTeMaTU4HO, BUKOPUCTABIIN T€OMETPHYHI NTapaMeTpH Ta Mapamerp ¢, IS TKOro

|t| <1. Le 6ynyrp ¢pyHKIil
2AB-a) x, ) =(-)" -B+a-t, m=12;
BEpXHill 1HAEKC y (YHKINHA MMO3HAYAE, M0 MAEMO TEPITy CTail0 MOOYIOBU YU

yTBOproBayu (MuBUCH puc. 1). [lomepeaHporo CTaier0 BBAXKAEMO IMEBHUH MPSIMOITi-
HIAHWNA CerMEHT, cKaxiMo [—1,1], 0 3BeTbCA iHiyiamopom, SKAN PO3MIIYEMO Y

OCHOBI JIEPEBOBUJIHOI CTPYKTYPHOI cxemu miporiecy mooymosu CIID.

Ymeoprweau Ilepwa cmadis ~ [pyea cmaodia ...  n—ma cmadis

ﬂ_ﬁZ_ﬁ3+a3l _ﬂ_iﬁm +a,t
m=2

-B+at el =Pyt Pyt
B B+B—Byt+ast R
Prbret g vpray  —pe S B+t
m=2
BB, +at B—By—Bs+ast ﬂ_zﬁm+anl
B 2P B Biray m=2
B+B—Byt+ast
B+ B, +ayt

B+ B+ By +ast ﬂ+zn:ﬁm +a,t
m=2

PucyHok 1 — CrpykrypHa cxema noGynosu CII® 3 PX In2/Ink .

HacrynHoto (apyroro) craniero moOynoBH € YeTBipKa CErMEHTIB, M0 (opMa-
J3YETHCS TAKAUMH (QYHKI[ISIMH:
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X)) =(=D)"(B+ By +ayt st m=1,4 1a x2(t)=(-1)"(-f+B,) +ay M ..
ne B,=B/x a,=alk.
[MomiOHMM YMHOM HA OCHOBI CaMOITOJIOHOCTI BHU3HAYAIOTHCS (YHKII, IO

BiJIMIOBIIAIOTh 4M, TOYHIIE, 3aKPIIUTIOIOTH Ha YHCIIOBIM OCI CErMEHTH HACTYITHHUX
craniii. JInsg MOBUTBHOIO HATYPaJIbHOTO A, MO BH3HAYae cTajito modymnosu CIIO,

Ma€eMO BIIOPSAKOBAHY MOCTiAOBHICTE yHKuil x!(r), ne m=1,...,2" . Ko ueit
IpoIiec 300pa3uTH y BUIIISI A€PEBa, TO HA KOXXHOMY PiBHI, 1[0 BiJIIIOBiIa€ MEBHIH
CTajii TBOPEHHs, MA€EMO PO3TalyKEHHS Y TOUKaX x| (¢) Ha JBi I'iJIKM, AKi y IEBHO-

MY PO3YMiHHI OBTOPIOIOTH BCE JEPEBO. Y IILOMY 1 MOJISITA€ OCHOBHA BJIACTUBICTH
CcaMOoIOIiOHOCTI (hpaKTAaIIiB JAHOTO KIT1acy.

I'eomeTpuuna imocTpania npouecy TBopeHHs. [[J1si reOMETpUYHOI 11F0-
cTpamii HbOoro Mmpolecy TBOPEHHSI MOXHAa BUKOPHUCTOBYBATH Jyr'dl Pi3HOTO poO3-
Mipy Ta (opMH, IO ONHMPAIOTHCS Ha KiHII CErMeHTIB craniid moOymosu. Ha

puc.2 nokasanuii npouec nodynosu CII® 3 PX d, ~0.7067, ne BuxopucraHi

nyru napa6on y = c(1—1*) i 306pakeni Tpu craii TBopeHHs. BoHH BoueBHIb
BKa3yIOTh Ha CaMOMOIIOHICT CTPYKTYpH (hpakTaiy.

0.3
025
0.2
.15
0.1
0.051

48 44 1] 04 08
Pucynok 2 — Tpu craaii nponecy nobynosu CIIO.
Ane kpamie 300paxyBaTH IIi CETMEHTH Ha Pi3HUX PIBHSX, SIK 1€ MOKa3aHO

Ha puc.3. Tyt 300pakeHO MOYATKOBHIA CETMEHT Ta TPHU CTaJii MOOYIOBH, 30K-
pema, BiciM CETMEeHTIB TpeThoi cTaxii Ha piBHI y =0.3.

L1 B — — — — — — —
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Pucynok 3 — Tpu crazii npomecy modynosu CIID.
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Citig 3a3HAYUTH, 10 AJITOPUTM Ta MporpaMa po3paxyHKy JJIs TeOMETpUY-
HOI 1JIIOCTpallii CTBOPIOETHCSI HA OCHOBI CTPYKTYPHOI CXEMH 1 pa3oM 3 HEI €
€JIEeMEHTaMH CHCTEMHOT'0 aHajli3y IpOIeCy TBOPEHHS.

HactymHum OiJIbIIl 3HAYHUM y3araJbHEHHSIM € BUKOPUCTAHHS YT Pi3HOTO
po3Mipy Ta GOpMH, 110 OMMUPAFOTHCS Ha KiHIlI CETMEHTIB YyTBOPIOBayYa, a MPOIIeC
MOOY/IOBY 3aJIMIIUTH. B pe3ynbTari CTPYKTYpHA cXeMa MOOYJIOBH BU3HAYAE TiTb-
KM aOCIIUCH JIYT, a B SIKOCTI OPJIMHAT MOXKHA B3STU (DYHKIIIT TIEBHOTO THITY, HATIPHU-
KIIa,

y=c(l—->)1+20)(1 1 4¢).

I'eomerpuuna irocTpanis npouecy nodymosu takoro kinacy CII® naBeneHa
Ha puc.4.

g4~ - [ — ™— FaT—
0.3
02_/\_/—\ ’\/-\
017
n T T T T T

48 04 1] 04 08

Pucynok 4 — Tpu craaii nponecy nodynosu “myrosoro” CIIO.

[Micns reomerpuyHoi imocTpauii npouecy TBopeHHs: CII® mepeiinemo o
JIOCITIJPKEHHS] OCHOBHUX HOT'O BIIaCTUBOCTEH.

Hocaimkennst ocHoBHux BiaactuBocteid CII®. OnHy 3 HUX — BIACTHBICTh
CaMOITOIIOHOCTI — BXke OYJIO 3a3HAYCHO 1 MPOLTIOCTPOBaHO BuIe. [lepeiinemMo 10
BUSIBJICHHS 1HIIUX, IO 320€3MEUyIOTh cCaMy Ha3BY (pakTaiy.

3 npunnuy tBopeHHst CII® Ta 3 fioro reomeTpuyHOi irocTpanii BUILTHBAE,
110 JIiHIMHA Mipa JIOCUTh IIBUIKO BUUepnyeTbes. JloBenemo neit pakt aHamiTHIHO.

Maemo po3Mip ininiatopa 2(f +«a) =2, Ha NepUIOMY €Tarli BiH 3MEHIIY€EThb-
cs Ha BennunHy 2(f — ) . Ha apyromy erami BiIKMAQIOTHCS ABa BiJPi3KH JOBXKH-
mi 2(B-a)/k, k=1+f/a, Ha TpeTbOMY €Tami — YOTUPH BiAPi3KH JOBKUHHU
2(f—a)/k /K 1iTak 10 HeCKiHYeHHOCTI. OTKE MaEMO T€OMETPUYHY IPOTPECIT0

2
2B -1+ 2+ 2|22 2T apiays
K K 1-2/«k
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cyMa SKOi BiJIHIMA€TBCS BiJ JIOBXKUHHU iHiliaTopa, ToOTO JiHiiiHa Mipa CIID e
HYJIHOBOIO.

MoxHa Bu3HaYWTH MOTYXHicTh CII®D, BCTAHOBUBIIM B3a€EMHO OIHO3HAYHY
BIJIMOBITHICTH Mi’X CerMEHTaMU IeBHOI cTaii TBopeHHs CII®D Ta cermeHTaMu Tiel
x craaii TBopeHHs kinacuuHoi IMK. Takum unnoM, notyxHicte CII® € koHTHHY-
YM.

Hami cig 3a3naunty, mo CII® MicTUTh TOYKH, BIAMIHHI BiJ KiHIIIB CErMEH-
TiB, SKMX 3JIIYCHHA KUIBKICTh: iX MOXKHA 3aHYMEPYBATU HATYPaJbHUMU YHCIAMH.
Tobro y CII® wmicTaThCs TOYKM IABOX THIIB, MPU YOMY IOTYXHICTH MHOXHHHU
TOYOK, BIIMIHHHX BiJ KiHI[IB CETMEHTIB, JIOPIBHIOE KOHTHHYYMY.

Posmipnicme Xaycoopga oduncaimo nomaiono no knacuaHoi JJMK. Ilpu mo-

OyI0Bi Ha 7 -TOMY KpOIli MaeMO 2" CErMEHTIB JIOBKUHOIO 2a/ k" xoxuuit. Tomi
MiHIMaNbHUM O - TIOKPUTTSIM 3 & = 2a/ k" Oyne mokpurts 3 2" eneMeHTiB, TOO-

TO

200 2" s
=—K(H)S 2a)’.

2”
Hi -3l -2
i=1

anl
3pigcu rpaHuuHMil mepexin 6 —>0 (abo n—> o) TUIBKM y BUNAAKY

2/x’ =1 nae BinMiHHE BiJl HECKIHYUEHHOCTI Ta HyJIsl 3HAYEHHS XaycAOPPOBOI S -
Mipu. 11[o0 BU3HAYNTH KPUTHYHE 3HAUCHHS S, SIKE 1 € 32 03HAYCHHSIM PO3MIPHICTIO
Xaycnopda BizpMeMo yiorapudM. B pe3ynbTaTi OTpMaEMO HACTYITHUA BUpPA3 IS
oGuucienns posmipaocti Xaycnopda d, =In2/Ink .

OCKiJbKH KOe(IIliEHT caMOnoAiOHOCTI K € OUIBIINM 3a JBIHKY, TO ISl PO3-

MipHicTh 3MiHIO€eThCS B iHTepBasi (0,1). Takum unHOM, MOOyZOBaHa JTOCKOHAA

MHO)KMHA Ma€ JIBi OCHOBHI BJIACTMBOCTI XapaKTEpHi /IS ieaJbHUX 3 MaTeMaTH4-
HOI TOYKH 30py KOHCTPYKIiH, sIKi TO3HAUYIOThCS TepMiHOM ghpaxman. [lo-niepuue,
mo0y/J0BaHA MHOXKMHA € CaMONOiOHO¥0, a, Mo-Apyre, ii (hpakTambHa PO3MIPHICTH
CTpOro OuiblIe Hyssl, TOOTO OiJIbIIIE TOMOJIOTIYHOI PO3MiPHOCTI.

Ha ocHoBi crpykrypHOoi cxemu nooynosu CII®, ne micTuThCs, 30KpeMa, Ho-
BHa iHQoOpMalis po BUXIiIHI 3MiHHI MOJIEINi MPOLECY TBOPEHHS, MOXHA PO3TJIsiIa-
TH MaTeMaTu4Hi Mojeii nponecy poscitoBanas JID/II" mrockoi enexTpomMarHiTHOI
XBHWJI Y BUTJISIII CUCTEM CHHTYJISIpHUX iHTerpajgbHuX piBHSHB (CIP).

MartemaTnyHi Mozei npouecy poscitopanns xeuiab JI®/II'. 3aransHa no-
CTaHOBKa 3aJaui PO3CIFOBAHHS IIOCKOI €JIEKTPOMArHiTHOI XBHWIII CHCTEMOIO iJiea-
JILHO TIPOBITHUX Ta HECKIHYEHHO TOHKHMX HWJIIHAPUYHMX CTPIYOK € KIachuyHomo [1].
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Tyr € HOBUM NpOBiTHHUH 00’€KT, SIKUH 3MIHIOE EIEKTPOMArHIiTHE IT0Jie BHACIIIOK
B3aeMoii Horo 3 TI0ocKo0 XBuiero. IlonepeyHnii nepeTuH CUCTEMH SIBIISIE COOOI0
BiJIMIOBiTHY KiJIbKICTh CEIMEHTIB, IO YTBOPIOIOTH ITeBHY cTaiito TBopeHHs CIID 3i
3MiHHOIO PX, TOMY IO cHCTeMy LMITIHAPUYHUX CTPIYOK JTOPEYHO Ha3BaTh dodpa-
KMANbHOW OUGPAKYIIHOW [DAMKOI0.

[epexin Bix TpuBUMipHOI (hi3HMYHOI MOIENi JO JBOBUMIPHOI MaTeMaTHYHOL
MOJIETI IPYHTYETHCSI HA OCHOBI Teopii AuQepeHLialbHUX PiBHSIHb MaTeMaTHYHOI
¢izuku. B pe3ynprati oTpuMyeMo IBOBUMIpHI 30BHIlHI 3adaui /lipixae (E - nomus-
pusauis) Ta Hetimana (H - nonspuzatis) 1uist ABOBUMIPHOTO pieHanus I enomeonb-
ya 3 BIATIOBIZIHOIO YMOBOIO BHITPOMIHIOBAaHHSI Ha HECKIHYEHHOCTI Ta KpalOBUMH
YMOBaMH Ha KiHISX cerMeHTIiB [1]. 3a BiTOMUM METOIOM IHTErpajJbHHUX PiBHSIHB
(IP) Bxasani JBOBUMIpHI 3aJadi TEpeBOAATHCS JO OJHOBHMIpPHOI 3anmadi
po3B’si3aHHA cucteM [P abo inTerpanbHO-audepenuiitanx piBasHb (I/1P).

Konn Ha cucremy Habirae miocka £ - moispu3oBaHa XBHJISI OCHOBHOIO Mate-
MAaTUYHOIO0 MOJICIUTIO € HACTyIHA cucTema cuHryssipaux [P (CIP):

2" 1
> [ 0HP(

m=l _1

X0 (2) = (O))dt = %exp[iqlxz @] (1)

V Bumnazaky HabiranHs rmiockoi H-nonspuzoBanoi xBuii, cucremy [JIP moxna
TIEpETBOPUTH, PO3B’sA3yrouM ii nudepeHIialbHy YacTUHY 1 BOHA NpUiMe Takui
BUIJISAA

on 1

> Jwa " (5 (1) - x), 0))dt =

_ 4q, exp(iq, ;) (7))
k(1-q7)
BxiHIMU 3MIHHUMH TYT € HACTYIIHI TapaMeTpH: 71 — HOMeEp CTaJii MoOyaoBH

= A, explix; (7)]+ B, exp[—ix; (7)] ()

CII®, ¢,,q, — KOMIIOHEHTH HANPSIMHOTO BEKTOpA IUIOCKOI XBWJI Ta BHUXiJHi
3MiHHI X, (f) reomerpuuHOi Mozeni mobynosu CII® 3i 3minHo0 PX. Buxiganmu
3MIHHUMU i€l Mozeni € GyHkuii j,, (¢), 0 BU3HAYAIOTh LIIbHICTh IIOBEPXHEBUX

CTpYMIB Ha CTpiuKax.

Cepex MeTOiB, IO TYT MOXHa 3 YCIIXOM 3aCTOCOBYBAaTH Ul BH3HAYEHHS
BUXIJHUX 3MIHHHX, B IIEpIIy 4epry Tpeba BKa3aTH Ha NpPsIMi YHCETbHI METOAN
[2,3]. Ane ocobnrBO epEKTUBHUM € YNCEIbHO-aHATITUIHUH Memoo pezyiapuzayii
Bexya-Kapnemana (PBK) [4-6] i B OCHOBHOMY BiH Oyje BUKOPHCTOBYBaTHCh. B
paMKax IbOro METOJy Ha OCHOBI BIJIOMOTO Memody Mano2o napamempy BUHUKAE
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MOJKJIMBICTh CYTTEBO CIPOCTUTH OCHOBHI MateMaTwuHi Mozeni (1), (2) Ta orpuma-
TH SIBHI BUPA3M JUIA X BUXIJHHUX 3MiHHHX. Tak, y BUMaJKy MOZAENI c1ad0 HarloBHe-
HOI jodpakTaibHOi AudpakuiiiHoi rpatku [7-8] MaeMo HACTyMHI aCHMITOTHYHI
BUpPa3H IS NIyKaHUX 3MiHHUX:

o, =c,/m 1-7* ,l//m(t)z—2ia2 1-2% k.

TakuM 4MHOM, 3 MATEMATHYHOI TOYKH 30pY, 33/1a4a PO3CIFOBAHHS TUIOCKO I10-
JIIPU30BAHOI €IEKTPOMATHITHOI XBWII caa0ko HamoBHeHOr 1D/ Moxxe BBaXKa-
TUCHh PO3B’SA3aHOK0. 3 TOUKU 30py MPAKTHYHHUX 3aCTOCYBaHb B3araii i BUIUICHHS
(pakTaJbHUX BJIACTMBOCTEW 30KpeMa, CJiJl MPOBOAMTH IOCIHIIKEHHS 1HTErpalib-
HUX XapaKTepUcTuk [7-8].

BucaoBku. Ha ocHOBI cTporoi Teopii camomnoiOHuX (pakTaliiB MpoBeICHO
CHUCTEMHUIA aHaji3 nporecy nodyaosu kinacy CII®D 31 3MiHHOIO pO3MipHICTIO Xay-
cnopoda, sIKHi BKIIOYAa€E po3poOKy CTPYKTYPHOI CXEMH Mporecy NoOynIoBH, reoMe-
TPUYHI LIIOCTpanii HbOro Mpouecy, AOBEAEHHS BUYEPIHOCTI JIHIHHOI MipH Ta
PO3paxyHKoBOi (hopMysH po3MipHOCTI Xaycropda.

Haseneno npukian 3acrocyBannst CII® mms MozentoBaHHS J0QpaKTaIbHUX
mudpaxuiiaux rparok (JP/I) y Burmsai KiabKoxX MaTeMaTHYHUX MOJIENEH Mmpo-
IeCy B3a€MOJIi TUTOCKOI EJICKTPOMATHITHOI XBHJII 3 CHCTEMOIO MWTIHIPUIHUX
CTPIYOK, IO YTBOPIOIOTH I'PaTKy. HaBOAATHCS aCMMIITOTHYHI BUPA3H /ISl BUXIIHUX
3MIHHHMX 3a3HaYEHUX MOJENeH y BUNAIKy CIa0KO HAIOBHEHHX J0(paKTaIbHUX
IpaToK.
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