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UBMEPEHHUE MAJBIX HHAEKCOB ®A30BOM MOAYJALUHUHUH C
NMNOMOUIbI0O HHTEP®EPEHUHNOHHBIX KAPTHH

K. M. HIYJIb)KEHKO, B. 4. CYIIbJdH
(MpencTaBaeHo HAYUHLIM CeMHHAPOM PaiHOTEXHHUECKOTo akyabTeTa)

[lpu ucciaenoBaHUM PAa3IHUYHBLIX YETHIPEXIICAIOCHHKOB YacCTO IIPHXO-
JHTCsI CTAJKHBATbCH € HEOOXO(UMOCThIO OOHApYXKeHHSI M H3MepeHUus ¢a-
30BOl MOAYJIAIMH C MajaelMH uHzexcaMmH. C nomoueio duryp Jluccaxy
MOXKHO H3MepsiTh He TOJbKO (a3oBwle ciaBurd |[l], HO U onpenesdTh UH-
aexc (asoBoit Moayasuud. Ecam Ha 0AHY napy nJjaacTtuH ocnusaorpada
noaathL (as30BO-MOIY AHPOBAHHOE KOJeGaHue

u, =U

e SiN [ & O sin (2F - D) -],
a Ha Jpyryio napy--xoaebaHde ¢ YacTOTOH B A pas Go.bLIell, 4eM KO-
Jdebanue Hecyuled 4actoTel #4, - Ugpsinnwe,f, rae n==1, 2, 3...ko3d-

bUILHEeHT KPAaTHOCTH YACTOT, TO ia
3KkpaHe ocuuairorpada upu g, = 0
{(uro Bcerjga MOXHO O0eCleduTs ¢
noMoulbio A00GaBoYHOrO (Pasospaila-
‘tes) HabaogaeM  MHOTOKPATHYIO
durypy Jlrccaxy, H300paxeHHYIO
Ha puc. 1.  Opauvarel  ToOuex
3TO# KPHBOH oupene sloTCa ypaBHe-
Huem y = myl ., sin neyt,a abcnuccs
x=my,U, sinfef-+6Osin(L--D)], (1)
rae My UMy —YYBCTBUTENBHOCTH OT-
KJAOHenns ocuuanorpadga no ocaM X pye 1q4 HiTtepdepeluontas KapTHHA IPH
W Y coorserctBenHo. OO003HAYMM naguunnu tdazoBolt Moayasuun @y = 0;
my Uml:A u myU, ==B. Toukn ne- . 11— METHOE.

peceueHus KPHBOM, ONHUCHIBAEMOI JiyyOM Ha 3KpaHe TPYOKH, C OChIO abc-
uMce uMewT y=0, 1. e OyAYT npu ne,t=~km, i 2)
ks

n

rae k-0, 1,2, 3... TToacrapass 3HaueHHe @of— U3 (2) B ypaBHe-

uue (1), noayuuM abenuccy TOYEK HepecedYeHus KPHUBCH ¢ ocblo X

k
Xe=A sin | T

< O sin (F - ®)]. Paccrosinne Mexay ABYMS CHMMETpUU-
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HLIMH OTHOCHTEJBHO OCH Y TOUKaMH rmepeceuyeHHs KPHEOI C 0cblo X paBHO-

T O sin(l27 -

Xp—Xgdn - Asin [—k’% SO sin(Qf (D)} — A sin[ k

kx
1{2

L Asin(Qt ;(I))] , (3)

)] -QASm{

Puc. 16, Ocunaaorpavma narepdepeuanonioi 1<apmm,1 npn
A ane GaszoBOH MONYISLUH UPH 7, =) n==8; & -

INpun k=0 ypapueune (3) npuHuMaeT BHJI
Xy—x,=2Asin[Osin (2 -D)]. 4y

Ecan ©=20, o ypaBHeHHe (3) NPUHHMAET BUL

k
Xy Xy 4y =2 A sin n" . (5)

DTO COOTBETCTBYET MHTEpP(EepeHInOHHOR KapTHHE, OCHUIIOrpaMMa KOTO-
poll npuBejeHa Ha puc. 2. Bce Touku nepeceueHHil xpHBOL mpi F,=0
n ©®=0 nexaT Ha ocu X. DTO NO3BOJSAET JETKO ONPEIeJUTh J0J0KEHHE
ocu X mpH usmepenusx. Pagjienus (4) na (5), monyuum

Xy)-—-X k=
[§] I sin . (6)
Hn

sin [@ sin (L £--D)] —

' i

xkﬁ"" k+4n

Touxa O (puc. 2 0) HMEET HOMEp nepecetleum k -1, a rouke b COOT-
BeTCTBYeT k=1-tn, a paccrosnme x,—x, , =bb". Toukn x, , 1 X, ,
B cayuae O=0 copnagalor ¢ HauajsoM xoopausat. Ecanm ©=:0, To atH
TOYKH CMECTATCH OTHOCHTeJIhHO Hauajsa koopjuuHar. lipu 5TOM paccrodHUe
MeMIY HEMH x,—x,=cc¢’. Tlo n1uae ortpesxkos b’ n cc” Jaerko puivic-
JHTh UHIeKC (a30BOH MOlIyJISHLHPI [To1crasus B (6) sHavenus x,—x, , ~-bb’

-1
npu k=1 u xy—x,=cc’, NOAyuuM
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sin [@sin (214 d)] = ch sin— (7

k13
YuurpBasi, uto (B ciyuae 9 <2') MAaKCHMAaJbHAs DasMBITOCTh CC 6yner

MAKC
npu sin(QE+P =1, uz (7) noayuum

cer o ™
(”)E{HC cin . MR gin — . (8)
b’ n

Puc. 2a. Ocunanorpamma uHTepdepEeHIHOHHON KapTHHDI
NpH OTCYTCTBUHM MOXIYJSILMH.

Tlpy uamepenuu Manwrx UHAEKCOB MOAyasnun €1 MOXKHO 1MO.1b30BATHC S
npub.auxentoit Gopmynoi

)~ Ccimzy_ sin _*_ - (8‘1)

R n /\/\
/] /8 w

MaxcumanibHags pPasMBITOCTL HH- \
TepdepeHIIHOHHON KAPTHHEL ¢’

MaRre
6vier B nentpe duryps (puc. 1a
IIPH YETHOM 2 M PHC. 3 TIpH He-
?eTHOM ﬂ)' OC[ULWUEOFDaMMd HH- Puc. 20. Hurepdepenunonnas rapTina NpH
TePEPEHIHOHHON  KAPTHUHBL  11pH oTcyTCTRHM  (pazoBoit  moavamumy g, = 0;
n=3 NIpUBCICHA HA DHC. 3a. 1 — uernoe.

B cayuae paBHBIX 4aCTOT PacCcTosHHe 0O caeayeTr ONpeleasirTh U3
(5) upu £=1/2, 1. e. noab3oBaTbCA npoexuucii GurypH Ha ocb A, pas-
noit 2 A (puc. 36). Pacuernasa ¢opmyJja npu n=1 u g,=0 npuaumaer
BHI

>
"

>

7
cc’,
6 —arcsin M (86}
o A ’ A

2A

a upn 8 <1 6= €€ wanc
2A

134



STHM Ke MeTOAOM MOXKHO II0Ab30BATHCS NPH HU3MEDEeHHH HHIEKC A
$a30Boll MOAYJISIIHHM Y CHTHAJa ¢ Ooablnell 4acTOTOI

Uy=Up, sin[rnoe,f--0,sin(24+0)].

O/ HAKO YYBCTBHTEJbHOCTH H3MEPEHHS HH-
JEKCA MOAYJISIHH NPH 3TOM NOHHKAETCHA B
n pa3s. Pacuernas dopmyaa js 3TOTO C1y-
yasg UMEer BH[

: /N .
O, = n arcsin 2 sin —— (58}
ob n

Pre. 4. Vitephepemuonias Ilpy aMmiuTyAHO# MOAYAALUH OAHOTO

wapia npi nadnun gasosoii 1S CHIHA/LOB H}{Tepcpepeuuuomjaﬂ KapTHHA

MOAVJAAMIN $o=0; 1—HeueTHoC. Oyaer UMCTH BHJ, IPHBEACHHBI Ha OCLHJ=~

’ J0rpamMmax puac. 4 (MOAYJIALMA Y CHrHaJja

¢ MeHDpHiell yacToTOH) M pHC. 5 (MOAYJASLHA YV CHCHaga € OOJAbIICH uwac-

toroit). Kak BuaHo M3 3THX PHCYHKOB, NPH HAJHYMM AMIJHTYIHOI MOAy-

JALHE Y OMHOTO H3 CHIHA/JIOB PasMbITOCTH B LeHTpe (ULYPH BAOJL OCH
X ue nabaionaercs. ITO HE TPYAHO IOK4A3aTh MATEMATHUECKH.

Puc. 3a. Ocuwagorpayya nnrepdepenivoniol kaprain HpH -0
3w 6 330,

Ecin aMIHTYIHAs MOAYJASIHS UMEEeTCsl y CHrHajga ¢ MeHbliueil vac-
TOTOH (puc. 4), TO ypaBHCHHS, ONUCHIBAOIHE QUIYPY, UMEIOT BHL

x=A[1--Msin (2t O] sin(o,t 2,
y=Bsin 1 o,f.

Toukn nepecedenust ¢ ocblo abcuuce OYyAYT HpH now,f==kw, T. e, KOrja
k=

w, I = =——= . AGCIUCCH 3THX TOUEK
n
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xm AL Msin(@f - @) sm(—“ gy ).
n /

Paccrosnne Mexay IBYyMs CHMMETPHYHBIMH OTHOCHTEJNBHO OCH )
TOUKAMH MEPECeYeHHd € OCbio X NPH %y=0 paBHO

X=Xy = ZA[1--Msin (27 - )] sin k=
n
[Ipy £=0 u kx=n TOukM mnepeceuenus y

OynyT B Hauasae kKoopaunart. Paccros-
Hue x,—x,=0, T. €. B Hayaxe Koopiu-
HAT PA3MHTOCTH HET (puc. 4). Paznni-
TOCTh BAOJB OcH X Oyrer MaKCHMAasb-
HOH Ha KpasX (Quryps.

IMpyn Ha1HYBMM aMOJHTYAHOR MOAYJisi-
UMK y CHrHaJsa ¢ OoJabliell yaCcTOTOH KO-
OPAMHATH Touek durypsl (puc. 5) on-
PeaeASIOTCH Y PABHEHHAMH:

x=Asin w1, (9)
yv=B|l--Msin (¢}

- | .

- @) sin (n oyt 4 g) (10) - 20
AOCHHCCH TOUEK IeDeceueHHst KPHBGI Puc. 36. durypa Juccawy n=1z, = 0
€ 0ChI0 X HAXOAUM, NOJ0KHB V=0, T. €. 0 = 18°%;

IpH 71wy l45,=Fk 7. (11}

IHoacrasue 3nauenus o, f, onpeneasgerse u3 (11) s (9), noayuum

Puc. 4. OCL[HJI.HOI paxma unterd >peunHonioi KAPTHIEL] TPH AMIAH-
TYAHOH MOAYJARUMA Y CHIHATE C MCHBILCH YACTOTON ¢o=0; n—2.
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Paccroanne Mexay cUMMETPHUHBIME OTHOCHTEJNLHO OCH Y TOukamu nepe-
- CceyeHHda KpUBoi ¢ ocpio X

Prc. 5. OCuuagorpaMy mrepgepeiinonioil
KAPTHHBL TIPH aMILIITYAHOM MOIVA4HHH ¥ CH-
rugia ¢ 6oasined yactoroil ¢4 ;) n—uerHoe.

ilpn =0 paccrosinue x,—x, onpeieasercs (PaiobLM CABHIOM Gy MEKIY
HANPSUKEHHAMB 4, U W, Ecau ,=0, 1o x,—x,=0. PadMbTOCTb QUTYPLI
B109b ocH X B 3TOM CJIyuae Taime oTcyTeTByer (puc. 9).

Ipu z,=0 pasMeIToCIH BZOSL OCH Y B LieHTpe (DUIypPbl TOKE HET.
Tax, npu x=0, 1. e. upn o, t—g=, rage g=0, 1, 2, 3...,u3 (10) npu 2,=0
101y M

y=B[1-+-Msin (2¢--P)] sinn g==0.

~
N
()
i
2O

I3

4 4 U ,
1 izﬁiﬁ

A S

(&Y

Puc. 6. Ynpouennast 610K-cXemMa H3MepeHdst MajbiX HH-

AeKCOB (paz0Boll MOAYAfUMH. | — H3MepHTeJbHHl renepa-

TOD; 2 -— TPHFEPHbIA fEJUTENb; 3—HCCAeIyeMblH YeThipex-
N0a10CHHK; 4—dasospamarean.

TakuM o6pazom, aMnJuTyaHasd MOZYJIAUHUS JW0GOr0 W3 HANPAXKEHHH
B Henrpe Gurype Jlucca:ky pasMBITOCTH BAOJb OCH X HE JaeT H I03TO-
MY He BHOCHT IOrPeUIHOCTH B olpejeseHde uuiexca $hasoBoid MOJY.asa-
IHH. YIPOIIEeHHas CTPYKTYPHAS CXeMa A U3Mepeunil MaabX HHIEKCOB
($a30BoOil MOAYAANHH H3J0MEHHBIM BHILIE METO/0M lipHBEAeHa Ha puc. 6.
OIHH M3 CHIHAJOB HOZaeTcd Ha ocnuasorpad zepes ¢asoppalliaTeds,
a JpYyrof uepes JAeAHTeNb YACTOTH H UCCAE/Y €M UETHIPEXIOJAICHUK,
KOTOpHE pa3ie/eHbl Mexay co00fl KaToAHHMH nopropureasmu. [Ipous-
Bejs nepekawouenne [T w3 nosowenua 1 B 2 MOKHO onpeae dTh Pasoshi
<CJBHT, BHOCHMBIH HCCAEIYEMBIM UETBLIDEXIOAICCHEKOM, H [apasuTHYID
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«pda30BYyI0 MOIYJSALHIO BCIOMOraTEJLHOTrO IHeJuTe ss. [IpH H3MEepeHHH
«ha3oBOd MOLYJAUMH olpeneaseM OTpe3ok bbb’ (puc. 1 a, 2 6 uau 3 6)
u nosoxenue ocu X Ha sKpane ocuuanorpada, 106HBAACH C MO-
Mouipio  QaszoBpamarens @,=0. OnpenenseM JJIMHY OTpe3Ka €¢’ ..
{puc. -1 a, 3 wim 3 6) N0 MaKCHUMAJbHOH pPa3MBLITOCTH B LeHTpe QUTYPHI.
Hcnoarsya Boimenpusegenssie  dopmyast (8), (8 a), (8 6) wan (8 8),
MOZKHO NOACYHUTATb HHAEKC (a3oBOH MoAyasauuu. Ilpennaraemas MeTomu-
Ka u3Mependss ocob6enHo yjao0na A/s1 Onpefe/eHust nmapasutHoll ¢a3oBoOi
MOJIY/AsIIHH, BO3fIUKAWOWIEH B nNpeo6pazoBaTeax 4acToThl (IIPH yMHOXe-
HHII, CJIO0XEHHH uacToT H T. 0.). Tpebyemasi KpaTHOCTb 4yacToT obecmne-
UMBAETCHA TPHMEHEHUEM ACAHTE/NEeH HAa TPUTTEPHBIX f4yelkax, 006/aJal0nlHX
JOCTaTOUHON CTaOHABHOCTBIO (az0BBIX cooTHomenuil. MamoxennwlM Mme-
TO/JI0M HaMU IIPOBOJAHJINCH H3MEDEHHA HHIEKCOB (a30BOIi MOAY/ASUUH I1O-
paika 0,5°. TloBuillenHe YYBCTBHTEABHOCTH H3MEPEHHR JIOCTHIAETCS
YBEJIMYEHHEM KPATHOCTH YacTOT H pacTaxeHueM Hrypel BroJb ocd X.
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