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AHHOTanusa

B craTbhe nocTpoeHa u uccae0BaHa MaTeMaTHYeCKast MOJieJIb MaJlblX KOJleGaHHUH a3poJMHAMUYeCKO-
ro MasiTHUKA B IOTOKE ABWXKYILeHCs cpe/ibl. B kauecTBe MoJie/i BO3JeHCTBUS Cpe/ibl HA TeJI0 IPUHATA
Mo/JieJib KBa3UCTATUYECKOT0 00TEKAHUS IACTUHKU cpesiol. CoryiacHO 3TOH runoTese, adpoAMHAMHU-
YeCKHe CUJIbL, IeHCTBYIOIME Ha TeJl0, IPUKJIAbIBAIOTCS B LIEHTPe AaBJieHus. B Hallell 3aaye LieHTp
JlaBJIeHUs SABJISIETCS MOJBWXHBIM OTHOCUTEJIBHO IJIACTUHKU. [loJ1ydeHbl ypaBHEHUs ABUKEHUS JJIs1
paccMmaTpuBaeMoro TeJsa. [IpoBesieH nepexo/; K HOBbIM 6e3pa3MepHbIM epeMeHHbIM. [loka3aHo Ha-
pylleHHe eIMHCTBEHHOCTH IIPU OIIpe/ieIeHUH YIJIa aTaKy B TOUKaX, [Jie BO3AYIIHAas CKOPOCTb LieHTpa
JlaBjieHus 6JM3Ka K Hyso. [locTpoeHbl HEKOTOpPbIe 06J1aCTH HEOJHO3HAYHOCTH C MIOMOLIBI0 MHOTO-
KpaTHOTO pellleHUs aJrebpanyecKux HeJIMHEHHbIX YpaBHEHUH, MOJIyYeHHBIX U3 KUHEMATHUYECKUX
cooTHoLIeHUH. Tako# crnocob co3aHus 06J1acTel HEOHO3HAUYHOCTH JOCTATOYHO TPYAOEMKHUH U He
M03BOJISIET 3TO JieJIaTh B IIMPOKHUX npejesax ¢pa3oBbIX epeMeHHbIX. boJiee sierkuit cnoco6 pa6oTsl ¢
06J1aCTSIMU HEO/JHO3HAYHOCTH BO3MOXKEH, €CJIU ONPEeJeJIUTh KOOPAUHATHI TOYeK BO3BpaTa U U306pa-
3UTb TPaHULbI 06JIaCTEH HEOAHO3HAYHOCTH B BU/JE JBYX orubamoouux. [1ofpo6HO onrcaH aJroputMm
[OJIy4eHHUsl 3TUX orubaromux. B MmaTeMaTnyeckoMm nakete MATLAB 18 HanucaHa nporpaMmma, KoTo-
pasi CTPOUT BEPXHIOI0 U HIDKHIOIO IPaHUIIbI 06/1acTel HeOAHO3HAYHOCTH. C ee MOMOILbIO TPOBE/IEH HUX
napaMeTpU4YecKUd aHaIM3 CKJIAJOK MPU Pas3/IMYHbIX 3HA4eHHUsIX $a30BbIX NepeMeHHbIX. [lokasaHo,
YTO pa3Mephbl NMOJyYeHHbIX 06JIaCTed HEOJHO3HAYHOCTH HEeBEJUKU. YKa3aHO, YTO U3MEHEHHe yIya
aTaku MPU UHTETPUPOBAHUHU JIO/HKHO HOCUTb HENPEPBhIBHBIN XapaKTep, HHAYe NPOUCXOAUT 60 B
MOMCKe YUCJIEHHOT0 pelieHus1. TakxKe co3aH KOMILJIEKC POTPaMM, MO3BOJISIIOIUKA CTPOUTb 06J1aCTH
HEO/IHO3HAYHOCTH C OMOI[bI0 MHOI'OKPATHOTO pelleHUs] HeJIMHeHHOro ypaBHeHusl. TakuM 06pasom,
paspaboTaHa MaTeMaTH4ecKasi MOZieslb KOJIeGaHHUH IACTUHKY U IPOBe/IeH TeOMeTPHUYeCKUH aHa/Iu3
[IOBEPXHOCTEH U CKJIAJOK, C TOMOIIBI0 KOMILJIEKCA TPOrpaMM Ha 6ase clelnaJn3upoBaHHON CHUCTe-
Mbl KOMIbIOTEpHON MaTeMaTHKH MATLAB 18. TakuM o6pa3oM, paccMOTpeHa UHTepecHas 3a/iaya, B
KOTOPOH CyILeCTBYeT MHOTO3HAYHOCTD YIJIa aTaKH, 4YTO 60Jiee MOHSATHO eCJIM Mbl pacCMaTpHBaeM Me-
XaHUYECKYH0 MHTEepIpeTalyio, HO HETPUBUAIBHO C TOYKU 3peHHUs 00Liel Teopuu peuieHus gudde-
peHIMaJbHBIX YPaBHEHHUH.
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Abstract

The article presents the construction and study of a mathematical model of small oscillations of an
aerodynamic pendulum in a flow of a moving medium. The model of the impact of the medium on the
body is taken as the model of the quasi-static flow around the plate by the medium. According to this
hypothesis, the aerodynamic forces acting on the body are applied at the center of pressure. In our task,
the pressure centre is movable relative to the plate. The equations of motion for the considered body
are obtained. A transition to new dimensionless variables is carried out. Uniqueness is shown to be
impaired when determining the angle of attack at points where the air velocity of the pressure center
is near zero. Some areas of ambiguity are constructed using multiple solutions of algebraic nonlinear
equations obtained from kinematic relations. This method of creating areas of ambiguity is rather labo-
rious and does not allow it to be done within a wide range of phase variables. An easier way of dealing
with ambiguity areas is to define the coordinates of return points and draw the boundaries of ambi-
guity areas as two envelopes. The algorithm for obtaining these envelopes is described in detail. In the
mathematical package MATLAB 18, a program is written that builds the upper and lower boundaries
of the ambiguity regions. With its help, a parametric analysis of folds was carried out for various values
of phase variables. It is shown that the sizes of the obtained areas of ambiguity are small. It is specified
that the change of the angle of the attack during integration must be continuous, otherwise there is a
failure in the search for a numerical solution. A set of programs has also been created, which makes it
possible to build areas of ambiguity by repeatedly solving a nonlinear equation. Thus, a mathematical
model of plate vibrations has been developed and a geometric analysis of surfaces and folds has been
carried out using a set of programs based on a specialized computer mathematics system MATLAB
18. In this way, a very interesting problem in which there is a multi-valued angle of attack is consid-
ered, which is more understandable if we consider a mechanical interpretation, but non-trivial from the
point of view of the general theory of solving differential equations.
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BBeaeHue

B pa6oTe paccmaTpuBaeTcs 3aZiada 06 aBTOKOJe6aHUAX aspoAu-
HaMHUUYeCKOro MasTHUKA B IOTOKe KBa3HCTAaTH4eCKOH cpebl. B
paccMaTpUBaeMylo 3ajJjauyy BXOAAT QYHKLHMH, ABJSAKOLIMEcS JKC-
NepUMeHTaJbHbIMU AaHHBIMU. Y4YUTbIBass HeJMHEHHBbIH Xapak-
Tep MoJiesIH, SKCIIePUMEHTa/lbHbIN XapaKTep aspoJuHaMUYeCcKUX
bYHKLIUH, CI0XKHO NMPOBECTH IVy60KOe aHaJIUTHYeCKoe UCCIefo-
BaHMe U MIPUXOJUTCA NPUMEHATb YUCIeHHble MeToAbl. Hccieso-
BaHHe NOCBSLEeHO HapyLIeHUIO eJUHCTBEHHOCTH pellleHHi crucTe-
Mbl JuddepeHIHaNbHBIX YPABHEHUH, ONMKCHIBAIOIIMX KOJIe6aHU
MasATHHUKA U IOUCKY CHUHTYJIAPHBIX TodekK. [IpoBoauTCs mapame-
TPUYECKUH aHa/IU3 06J1aCTeN HEOAHO3HAYHOCTH.

I[locTaHoBKa 3aga4yun

PaccMaTtpuBaeTcs 3aa4a o Tesle, IpejCTaB/IALIEM U3 cebs TOH-
KyI0 IJIACTUHKY, YCTAaHOBJIEHHYI0 OPTOIOHA/IbHO CTEPXKHIO JJIUHbI
r. Tesno 3akpemn/ieHO B LleHTpe Macc C MOMOLIbIO JIByX YNPYrUX
3J1eMeHTOB U COBepllaeT aBTOKOJIeGaHUs B IOTOKe cpeAbl (CM.
pucyHok 1). BBesjleM HemoJBIXKHYIO cucTeMy KoopauHaT XoY .
ByzseM cuuTaTh, YTO B NOJIOKEHUH N1OKOSI MAasATHUK 3aHUMaeT I10-
JIOXKeHHe paBHOBecHs, B KOTOPOM OH OPHUEHTHUPOBAH IO MOTOKY.
ByzneM cuuTaTh, YTO LIeHTpP Macc TeJjla MOXKeT JJBUIaThCs TOJIbKO MO
BepPTUKAJIbHOM NPsSMOH, a cuJibl AedopMaliiy 371eMeHTOB KpeILie-
HUS 3aBUCAT OT OTKJIOHEHUH JIMHEHHbIM 06pa3oM U CBOAATCH K
BoccTaHaBuBawei cuse I =—kx u BosBpawawuieMy MOMEHTY
M =-c9

AspojrHaMUUeCcKUe CUJIbL, TPUI0KEHHbIE K TeJly IPUHATBI B COOT-
BETCTBUU C 3IMIMUPUYECKOH Teopuell cTallMOHAPHOTO OOTeKaHUs
IJIOCKOM MJIACTUHBI.

f

P uc. 1. Kosie6aHus Tes1a C103)KHOM KOHOUTYpaLUU B IOTOKE CPe/ibl

Fig. 1. Complex Configuration Body Oscillations in Environment Flow

B paccmarpuBaeMod MojesM NpeAnoJiaraeTcs, 4TO LieHTp /JaB-
JIeHUsl TJIACTHHKY TOYKY A MOXHO CYMTATb IOJBMXKHON OTHOCH-
TeJIbHO IUVIACTMHKU. AHAJIOTMYHAsl 33424, TOJIBKO C HENMOABMNK-
HBIM LIEHTPOM /IaBJIEHHUs] paccMaTpuBasiach B pabote [1]. Casur
LeHTpa JaBJeHus onucbiBaercss Gpynkuued /(@) (cm. puc 4 pisa

A =8 ), KoTopasi OUCbIBaeT PACCTOSIHUE MEX/Y LIeHTPOM JaBJie-
HUsl A ¥ TeOMETPUYECKUM LEHTPOM IIACTUHKU G. 3aBUCHMOCTH
/(o) ompefeneHa W3 NPOJAYBOK MPSMOYTOJbHBIX IJIACTHHOK C
33/IaHHBbIM YJMHEHHEM B a3pOAMHAMHUYECKOU Tpy6e U sBJsIET-
csl 9KCIIEPUMEHTaJNbHbIMU JaHHbIMU! [2-8]. A3poarHaMuvecKue
CHJIBL, IefCTBYIOLIME Ha KX AYI0 IVIACTUHKY, Pa3JIOXKHUM Ha JiBe CO-
CTaBJISIIOLME: CHJIA CONPOTUBJIEHUs O ,, HalpaBJeHHas NPOTUB
CKOPOCTH VA TOYKH A OTHOCHTEJIbHO [TOTOKA CPe/ibl, U O beMHast
cuia P, Hanpap/ieHHble eif opTOroHambHO. [Ipy 3TOM BeJIMYUHbI
a3pOMHAMHUYECKUX CUJI PaBHBbI:

S, [=s(@)Vf =05pac (@)}
| Py [= p(a)V; =0.5pac, (@) ]

e ¢ - yroJ aTaky Mex/y BeKTOpoM V, U IIaCTUHKOH P> — as-
poAMHaMuyecKue GYHKIUM YIJIOB aTaku, 7., 7, — Gespasmep-
Hble adpojIMHaMUYeckue QyHKIUU(CM. pUCYHKH 2, 3 aaa A =8),
P — IJIOTHOCTb BO3/yXa, O — ILJIOWIAJb OAHOH IIaCTUHKU. Buj
a’poAiMHAaMUYecKUX QyHKIUH /1 pasHbIX GOPM IJIACTUHOK NpU-
BoJUTCs B paboTe?. ByseM cuuTaTh, 4TO Cpejia He BJIMsIET HA CTeP-
KeHb.

CocTaBUM ypaBHeHUs JJBUKEHHUsI paccMaTpUBaeMoro TeJa. B kave-
cTBe 060611eHHbIX KOOPAMHAT, ONpe/e/A0lUX 0J0XKeH e Tela,
BBeJIeM KOOPAMHATY Yy LeHTpa Macc TeJa ¥ yroa ¢ OTKJIOHEHUs
IJIACTUHKH OT ropusoHTanu [9-18].

Torzaa TeopeMa o JBHXKEHUH LieHTPa MacC B IPOEKLMH Ha OCb oY
Y TeopeMa 06 U3MeHeHUH KMHeTHYeCKoro MoMeHTa 6yAyT UMeThb
BUJ:

mj= s(a)VA(l(a)gsin9—r9c059—j})—p(a)I/A(rgsin9+l(a).90059+ Vy-ky (1)
J8=1Vi(a)- (@ n(a)-cd

rae
() = p(a)sina —s(a)cosa
n(a) = p(a)cosa +s(a)sina
asposuHaMudeckre OYHKIUM HOPMaIbHON U KacaTeJbHOU CHJI

KuHeMaTHYecK1e COOTHOIeH s, casbiBatomue V,a ¢ y,7,3,% ,
WMEIOT BU/I;:

V,sina =I(a)$—ysin$+V cos $ (2)
v, cosa =rd+ycosI+V sin g

TakuM 0Gpa3omM, MOCTpoeHa MaTeMaTHYecKasl MoJieslb KosleGaHui
IJIACTHHKY, NPEeJCTaB/IsAI0mas 3aMKHYTYI0 CUCTEMY ypaBHeHUN®

(1)-(2).
BBe/JieM HOBbIe 6e3pa3MepHbIM IepEMEHHbBIM:
y — 2 6espasmepHas KoopAuHaTa LeHTpa Macc (34eck b — mupu-

Ha IJIACTUHKH)
= Kt 6e3pa3MepHOe BpeMsi

b3
Q= 7 Ge3pa3MepHasi yIJioBasi CKOpOCTb
VA
U= A Ge3pa3MepHasi CKOPOCTb LIEHTpPA JaBJIeHHsI

! TaauHukoB B. I CTarioHapHbIe XapaKTEPUCTUKU KPbLIbEB Ha MaJIbIX CKOPOCTSIX BO BCeM Jidana3oHe yrioB ataku // Tpyzer LATH. 1974. Ne 1621. C. 79-93.

2 JlokumH B. 4., [IpuBasios B. A., CamcoHoB B. A. BBeJieHue B 3aja4y 0 IBHXKEHUH TOYKHU U Te€J1a B CONPOTHUBIAOLIENCs cpese. M. : Usa-Bo MI'Y, 1992.

3 Xypasnes B. @, Kinmos /I. M. [IpuksiajjHble MeTO/bI B TeOpuH Kosie6anuit. M. : Hayka, 1988. 328 c.
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M= mb 6e3pasMepHasi Macca
0.5p0

kb  GespasMepHbId KO3QUIMEHT eCTKOCTH MPYKUHBI
" 0.5p00?

_ C
0.5p0V?

I1[er0 MOMEHTA MPY>KUHBI
J 6e3pa3MepHbIi MOMEHT UHEPLIUU

6e3pa3MepHbIi K03 PUIIMEHT BOCCTAHABIUBAIO-

"~ 0.5p0b
(@)
gla)= 7 6e3pa3MepHast GYHKIMSA CIBUra LIeHTPA JAaBJIeHUs

p
R= ; 6e3pa3mepHasi I/INHA CTEPXKHS

[Ipu nepexo/ie K HOBbIM 6e3pa3MepHbIM [ePEeMEHHbIM yPaBHEHUsT
(1) npeobpasyioTcs K BUAY:

MY = c (a)U(RQcos 9+ Qe(a)sin §—¥)+c, (a)U(RQsin 9+ Qe(a) cos 9+ 1) —-KY  (3)
1§=U"(Re,(a)-&(a)c,(a)) -CY

¢,(a), c.(a) u3o6paskeHbl Ha pUCYHKaX 5,6 ansa A =8
[locJie IpOCThIX TPeo6pa30BaHUil KWHEMATUYECKUE COOTHOIIEHHUST
(2) 6yayT uMeTb BUJ:

Usina = (a)Q - Y sin 3+ cos 9 (4)
Ucosa = RQ+Y cos9+sin 9

Takum 06p330M, IMOCTpO€Ha MaTeMaTU4ecKad Mo eJjib KoJie6aHu
IJIAaCTUHKHY, NpeAcTaBadolasd 3aMKHYTYH0 CUCTEMY ypaBHeHl/lﬁ

(3)-(4)

HeogHo3Ha4YHOCTD onpejesieHus yriaa
aTaku

B ypaBHeHnus jBuxeHus (3)-(4) paccmaTprBaeMod 3a/jauM BXO-
AaT QyHKUMH c (a),c,(@),c,(a).c,(@),&(a), ABAspLHecT dKe-
nepUMeHTaJbHbIMU JaHHbIMU®. Perienue 3azauu (3)-(4) MoxKHO
Ha#iTH TOJIbKO YKcieHHO. B [1] nmokasaHo HapylleHHe OJHO3HAY-
HOCTH TIpH ONpe/ieJIeHUH yIJla aTaKy U NpoBeJieHa rpaduyeckast
MHTepIpeTalys pPe3yJbTaToOB pelleHu ypaBHeHus (5) aJss npsi-
MOYTOJIbHOM IJIACTUHKH C yAJIMHEHHEeM A =8 ¥ HOCTPOEHbI COOT-
BETCTBYIOIIHeE 06JIaCTH U IPOBe/IeH UX NapaMeTPHYeCKUH aHaIu3.
[Ipy 4uC/IeHHOM UHTErpPUPOBAaHUM YPAaBHEHUH ABIKEHHs, OIpe-
Jle/leHNe yIla aTaKd Ha KaXKAOM Liare CBOJUTCS K pellleHUI0 He-
JIMHEHHOTro ypaBHeHHs (5) NpU pasIM4HbIX 3HAYEHHUsX $pa30BbIX
nepemennbix Y, 9,8

(RQ+Y cos 9 +sin 9)tga — Y cos $—sin § = &(a)Q (5)

[lonbiTaeMcA  OLEHUTb pa3Mephbl 0GjacTeill HEeOJHO3HAYHOCTH.

I'panuna obyacTel HEOJHO3HAYHOCTH COCTOMT M3 JIBYX OrH6alo-

KX

Q:—Ycosg—sing, (6)
R

_ —Ycos§(sina —cosa)—2sinIsina

7

(Rsina —e(a)cos )

ITU KpUBble MOXHO NPEJCTaBUTh B IapaMeTpuieckor popme:
. . . . 8
(RQ+7Y cos $+sinFtga —Y cos F—sin 9 = g(a)Q2 ®)

RQ+Ycos3+sind _ (@)

COS2 o

Jl1s1 oLleHKH pa3MepoB 06/1acTell Hy)KHO HaWTH TOYKH BO3BpaTa
HCKOMBIX IOBEPXHOCTEH K HOPMaJbHOMY BUAY (0COGbIE TOYKH).
[poauddepeHLpyeM BTOpoe ypaBHEHHUE ellje Pa3 U HOJTyIUM

21gat(RQ+Y cos 3 +sin J) _

COSz [24

e"(a)Q

M C yY4eTOM BTOPOrO YpaBHEHHUs cUCTeMbl (7) MoOXeM 3anucaTb
ypaBHeHHe (8), 3aBucsilee TONBKO OT ¢ .

2ga e (a)=&"(a) 9

l'[poyIHTerpupyeM ero C Ha4aJIbHbIMH yCJII0OBUAMUA

£(0)=em, g'(%) =l

l'[ponycxaﬂ HpOCTeﬁmHe Hpeo6p330BaHl/Iﬂ, IMOJIy4MM OKOHYaTeJb-
HOe ypaBHEeHUEe [Jid HaXOXAeHUdA &

2 (10)
em+tgo = ——ls(a)
£

3ajjaBasd Havya/lbHble YCI0BUS HeJAJleKO OT TOYKU IepecedeHUs
TaHreHca U QYHKUMM adpOAMHAMUYECKOTO CJBUIA, Mbl MOXeM
HaWTH NPUGIMKEHHOE pelleHre ¢ NOMOLIbI0 BCTPOeHHbIX QyHK-
uui cuctembl MATLAB 18. [lasiee yxe nosiBJsieTCsI BO3MOXXHOCTb
onpesieIUTh KOOPAUHATBI 0COBBIX TOYEK U M3006pa3UThb IPaHUIbI
oGJiacTel HeoZHO3HAYHOCTH [19-25]. Ha pucyHkax (2-7) uso6pa-
KeHbl BEPXHAA U HWKHAA 06J1acTeldl HEOAHO3HAYHOCTH — MHOMe-
CTBO TOYEK BO3BpaTa [IPY pa3HbIX 3HAaYE€HUsAX TapaMeTpos R,bH,Y .

OTVBAIOUME

OMEGA

P u c. 2. Orubarouue Jyis 06/1aCTH HEOJHO3HAYHOCTH IPU
R=20,b=10,Y =2
Fig. 2. Envelopes for the region of ambiguity at R =20,b=10,Y =2

* TaGaunnkoB B.T. CTarjoHapHble XapaKTePUCTHKH KPbIJIbEB Ha MaJIbIX CKOPOCTSIX BO BCEM Jiana3oHe yrioB ataku // Tpyast LIATH. 1974. Ne 1621.
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P u c. 6. Orubarouue Jyisg 06/1aCTH HEOJHO3HAYHOCTH IPU
P u c. 3. Orubarouye 151 06/1aCTH HEOAHO3HAYHOCTH IPU R= —30,b = 0.3, Y=0
R=30,b=0.3, Y =2 Fig. 6. Envelopes for the region of ambiguity at R =-30,b=0.3,Y =0

Fig. 3. Envelopes for the region of ambiguity at p — 30,6=0.3, Y =2

OTViBAIUME

[[anee nprBeJeM pa3Hble BAPUAHTBI CKJIAJOK IIPU PA3JIMYHbIX 3HA-
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\
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. OTVBAIOUME 004 7 N
/ .
T [ SN
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P u c. 7. Orubarouue Jyisg 06/1aCTH HEOJHO3HAYHOCTH IPU
% 3 - : i R=30,b=03,Y=0

Fig. 7. Envelopes for the region of ambiguity at R = 30,5 =0.3, Y= 0

P 11 c. 4. OruGaromye J/1s1 06/1aCTH HeoAHO3HaYHOCTH Ipu R = S,b = Z,Y =2
Fig 4. Envelopes for the region of ambiguity at R =5,b=2,¥ =2 W3 prucyHKOB 2-7 MOXHO YTBEPXK/JaTh, YTO pa3Mep o6s1acTeit Heoa-
HO3HAYHOCTH ZI0OCTATOYHO HEBEJIUK.
Bo3HHKaeT BOMPOC: KaKoe pelieHHe NpU IPOXOXKAEHUH 06J1acTH
p— T HEOJJHO3HAYHOCTH SIBJISIETCST MCTUHHBIM, U 110 KaKOMY MpPaBHJIy
MOXKHO BbIGUPATh HYXKHYI0 BETBb MIPU Mojie/inpoBaHuu? Beab He-
0/THO3HAYHOCTD ONpeJieJIeHHUs YIJIa aTaKK 03HA4YaeT, YTO HEOJHO-
3HAYHO OMpeJEe/IsATCI adpoArHaMUYecKre GYHKIUHU U CBUT L[EH-
N / Tpa [jaBJeHUsI. YUUTBIBaAsA TO, YTO XapaKTep 0OTeKaHUsI MasiTHUKA

|

/
o
N
O
N

P HOCHT HeNpepbIBHbIA XapaKTep, 3HaueHUs yIyla aTaku a HY’KHO
/
< ey BbIGUPATD, COXPAHSIsl er0 HENPEPbIBHOCTb.

OMEGA

01

3ak/iloueHue

TakuM o6pa3om, B paboTe:
e 1. Co3gaHa MareMaTHyecKass MoJesb KoJieGaHUH aspoJHHAMU-
YecKoro MasiTHUKA B 6e3pa3MepHoi GpopMme.
P u c. 5. Oru6aromue s 06/1aCTH HEOJHO3HAYHOCTH IIPU 2. IlokasaHO HapylleHHe eJUHCTBEHHOCTHU INPU OlNpejeseHUU
R=10,b=03,Y =2 yIJIa aTaKu.
Fig. 5. Envelopes for the region of ambiguity at R =10,b = 0,3,)} =2 3. TlokasaHa 3BoJIIOLHs TPAHHUL, 06J1aCTEN HEOJHO3HAYHOCTH NPHU
pa3/IMYHBIX 3HAYEHUAX [TapaMeTPOB R,b,Y
W HaliieHbl pa3/IMyHble MHOXECTBA CUHTYJISIPHBIX TOYEK.
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