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CPABHEHUE BAPUAHTOB U BbIBOP ONITUMAJIbHOTI'O
NMPU A3UMYTAJIbHOM 3ACEYKE

A3uMyTaqbHBEIMH HA3bIBAJOT 3aCEUKH, AHPEKIHOHHBIE yIJIbl Ha-
IpaBJeHHi KOTOPBIX M3MepeHbl HemoCPeICTBEHHO. Ilpu paspaboTke
IPOEKTA TAKOH 3aCeUKH ee KOH(UIypaulHs H KOJIHYECTBO H3Mepse-
MBIX HalpaBJeHHH ONPENeSIOTCs 3aJJaHHOH TOYHOCTBIO IMOJIOZKCHUS
BeTaBasieMoit Toukd. ONTHMAJbHYIO CXeMy 3aCeYKH MOXHO YCTaHO-
BUTH IyTeM CPAaBHEHHS BapHAHTOB. B craTbe MpeNJIOKEH HPOCTOi
cnoco6 TakKoro cpasHeHHsi, 00/1afal0IMH HATJIAJHOCTDIO, MAKCHMY-
MoM HMHGOpMAuMH H He TpeOyIOUWIHi IPOMO3IKHX phiunciaenni. On
OCHOBAH Ha TOCTPOEHHH IOJEePEH], NPEHMYIIecTBa NPHMEHEHHA KOTO-
poii mokasansl B paborax [2, 3].

B pa6ote [2] Gburd BLBeleHbl (OPMYJbl OUEHKH TOYHOCTH MHO-
FOKpATHOH a3MMyTAJbHOH 3aceukd. DTH (OpMYyJbl HPH PaBHOTOHU-
HOM H3MEpeHHH MHPEKIHOHHBIX YIJOB MOrYT GHTH NPHBEICHH
K BHLY:

2 [BB] % e [AA] m2

= m2, m?= -
=~ {AA|[BB] — [ABP * "7 [AA][BB] — [4B]* °

o AAL (BB,
[AA][BB] — [AB]

(1)

Ille My A My — CPEJHHE KBAJpaTHIECKHE OIHOKH KOOp/AUHAT BCTaB-
JiSieMOli TOUKH; Mg — CPeHss KBajpaTHYecKast OIIHOKA H3MepeHHs
JMpEKIHOHHOrO yriia; M — cpefHsis KBajpaTHUECKas omnbra Io-
JIO3KeHHs] BCTABJISIEMOH TOUKH:

sina; o Bre cosa; 0 p" = 206265".

i

Ai =
! S,

Jl;isi ompefleleHHOH CXeMbl 3aCeUKH 3HaMeHarTelb B dopmyaax
(1) ecTp BeJMYMHA MNOCTOSIHHAS, He 3aBHCSIMAA OT HampaBJeHHs
KOOpAMHATHHIX oceii, a cymma [AA] +[BB]=[¢%], tne qi=p/Si —
rpajuenT Hanpasienus. IlosTomy sl ONpENCNEHHs moJyoce# I1o-
AepHl (MakcuMymMa MM MHHHMyMa, HalpHMED, My) HOCTATOYHO
HCCJIe0BATh Ha SKCTPEMyM JHIIb YHCIUTEND [BB].

B pesyabrare TAKHX HCCHeOBAHMI TOJYYEHEI dopMyasl s
phiuncaennst Ag 1 By — OGOJIBIIOH ¥ MaJNoH [I0JIyOCEeH TOJEpPHL:

_[AA]+ (BBl +V ([AA] —|BB])* +-4 [ABI? 2,
2 ([AA][BB] — [AB]?) :

g — [AA] 1 [BB] —V (IAA] — [BB])* + 4 [AB* 2 (9)
: 2 ([AA][BB] — [AB]?) -

A

(=15
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@opmyJbl (2) HCHOJAb30BaHBl B JajbHefilieM MJs PaspaboTKH
rpaduyeckoro crnocob6a IOCTPOEHHS NMOJEPHL.

B obmem cayuae omubka M mnpuobGperaer cBoe HaHMeHbIIee
sHaueHHe, KOTAa MEXAy AHPEKIHOHHBIMH YTJIaMH HanpaBjeHHH 3a-
(eYKH BHITIOJIHSIETCS PaBEHCTBO

sin 2¢; [¢? cos 2a] = cos 2a; [¢? sin 2a]. (3)

Ecau TpajfueHThl HanpaBleHHI PAaBHBI MEXAy C00OM, TO yCJIO-
BHI0 paBeHcTBAa (3) YNOBJETBOPSIOT 3aCeUKH, NOAEPHl KOTOPBIX

MeS s /D
1paHcOPMHEPYIOTCS. B OKPYIKHOCTh, T. €. Ag=Bo= L Tae
p
n — umcao HanpapJeHHi. IIpHuemM yribl 3aCeUKH ' IOJIKHBL GBITh

paBHH Mex1y coboil u cocraBiath 180°:n mam 360°:n. B atoM
clydae TaKkKe BBIIEPXKHBAIOTCS OJHOBPEMEHHO YCJIOBHS [AA] =
—=[BB] u [AB] =0. Ilogo6Hbli MeTO/ ONTHMH3ANHA MOXHO HCHOJIb-
30BaTh IPH NPOCKTHPOBAHHH, HANPHMED, PAAHAJBHEIX CeTeH, mpe-
CTABJSIOIIAX LEHTPAJbHbIE CHCTEMBI H3 OJHHAKOBHIX PaBHOOENpPeH=
HBIX TPEYTOJbHHKOB.

PaccMOTpHM BONpPOCH ONTHMH3AlUWH TMPH BCTABKE TOUKH B CY-
1eCTBYIONLYI0 CeTh. B HaHHOM cilydyae HEOOXOLHMO NOCTPOUTD VIS
BO3MOJKHBIX BAPHAHTOB 3acCeYyeK HX IOJAePHl W, CPABHHUB MOCJETHHE,
peiOpaTh ontuManbHbil. [losTomMy 3azaua CBOAUTCS K paspaboTke
IPOCTOTO coco6a NOCTPOEHUsT TAKHX MOJEP.

ITocTpoeHHe MOAEPHl IPOCTOi a3UMYTAJBHOH 3aCEUKH MOXKET
OCYIIECTBISTLCS TI0 METOLHKE, IIPHBEICHHOH B pabore [3] mas mpsi-
MO# YIJIOBOH 3aCEUKH.

JL/isi IOCTPOEHHSI MOJephl MHOTOKPATHOM a3MMyTaJbHOH 3aCEuKH
npeacrasuM (opmyas nast M, Ao u By B BHJ

[¢*1m? | m? M?
M= B=kyi o, B =11’ (4)
f’ﬂﬁ)z
1 Jt
rne N2 = |AA||BB] — [AB]? sz_%=( +l/ [¢*]
T -
[4°]

IIpeoGpasyem BEIpaxenue Aasg N2 ¢ yueToM TOTO, UTO

[44] = L (%] — [g*cos 2a0); [BB] = (1] + I cos 2
[AB] =é[q2 sin 2a],

c/e10BaTeNbHO, N? = i([q‘-’]Q— [¢? sin 2a]2 — [g?%cos 20]?).
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OGosuauum [g*sin 2a]* + [42 cos 2a]% = g2,

lias1, moJjydyaemMasi B pPesyabrarte ciaOXKeHHS HA IJIOCKOCTH IBOHHOTO
yriia KkBaapartoB rpagueHToB HanpaBJ/IEHHH 3aCeyKu. Tor,ua

2—_1 2]2 __ 2)2
Ne = (lg7)* — (a2,

rIe q2 — 3ambikaio-

i q2
4m? i Y

orciona m: = Fa : W » k= o (5)
(i) e

Ilpu g2 =0 k=1 u nojepa TpaHehopMupyeres: B OKPY3KHOCTB
M 2m,
¢ paguycom ok rae M=

Viel
B pa6ore [2] 65110 TIOKa3aHO, YTO AHPEKUHOHHBIA Yroy 60bLIofH
OCH TIONePEI BLIYHCIsIETCS 10 (opmye

2[AB
# ; (6)
[BB] — [AA]

tg2¢, =

C yuerom K03 duunentor A; u B; ¢opmyna (6) IIDHMET BHJ

_ [¢?sin 2q]

tg 2 :
E£R [9% cos 2a]

CJI€10BaTe/IbHO, JIHPEKIIHOHHbII YroJl 3aMbIKaloUiAi g% paseH aBOli-
HOMY JHPEKUHOHHOMY yriy GoabIIoil ock MOJIepEL.

TaGaunyga 1
Bhiuucaenue rDafjHeHTOB
B [ | e[| B
1 321 1800 1,15 1,32 282
2 291 1500 1,38 1,90 222
3 193 1200 1,72 2,96 26
4 154 1250 1,65 2,72 308

Takum oGpasowm, 3anaua cropures K OTBICKaHMIO 3HaYeHHH [¢?]
H g%, ¢ nomopbio KOTOPBIX MOXHO MOJIYYHTH HEOGXOMUMbIE JaHiHkLe
AJISL TIOCTPOeHHsT nofepsl. OTMeTHM, uTo IIpefaraeMasi HHxKe Me-
TOIHKA NOCTPOEHHS MOJEpE! MHOTOKPATHOH a3HMYTaJbHOH 3aCeuKH
IDUMEHHMAa TaKXKe H s MHOTOKDATHOH NPSIMOH YIVIOBO# 3aceuky.

Mopsimox CPaBHEHHS BapHAHTOB MHOTOKDATHOH a3HMyTaJbHOM
84CCYKH MOKaXXeM Ha NpHMepe, KOTOPHIH B3AT H3 pPaGoTH [1].
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Wcxonuble naHHBIE NpHBeeHB B Tabu. 1. Jas nojydeHHs pesyJib-
TaTOB, CPABHUMBIX C pe3yJbTaraMu paborsl [l], npumem mg==+3".

Ha niockocTH JBOHHOTO yryia IpOH3BEEM H3BECTHHIM CIOCO60M
CI0XKeHHe KBaJpaToB TpajiHeHTOB (CM. DHCYHOK, @) B Macurtabe
1:1. Orpesok P4'=q2 =4,71 c?/cm? [lupeKuHOHHBIH yron P4’
paBen 313°, caemoBarenbHO, AUPEKUHOHHBIH yros O6OJILLIOH OCH

I'lop;mox ITOCTPOEHHsI MOJiepHl MIIOI‘OKpaTHOf/’I a3HMyTaJIbHOl':I 34CEeYKH.

nozepnl 156°30. ITo dopmynam (5) Bbiuucaum 2 u M, a mo dopmy-

dam (4) — Ao m By, npuueM ISt 3THX (OPMYJ NOCTPOHUM HOMO-
rpaMMHI:

e %1) 4.9 1

= ——,— = = 2 = - . S
: A s 1 (A7
8,90 8,90
= 5,62 cM%; M = + 23,7 mMm;
B = 5,62 = 1,32 cM?; By = + 11,6 mm;

4,24
A2 =3,24-1,32=14,29 cM?* A, = + 20,7 mMM.

Ilo BbruuciennbiM 3uavenusiMm Ao, Bo, M u ¢y CTPOHM TOmepy
crefyolumM o6pasom (cM. pHCYHOK, a). Uepe3 Touky P mpoBoaHM
JBe B3aHMHO TNEPHEHAHKYJSIPHBIE NpSMble, JHPEKIHOHHBIA YIroJ
OJ{HOH H3 KOTODPHIX .

OrtkaanpiBaem oT TOUKH P Ha COOTBETCTBYIOIMX MPSAMBIX OTPe3-
KH, paBHble Ag u By B macuitabe, Hanpumep, 2 : 1, mogyuaeM TOUKH
1,2, 3 u4. Or Toukn P orkaajibiBaeM Ha GOJIBILIOH MOTYOCH OTPE3OK,
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paBubIi M/2. Uepes nonyuenn
NEHAHKYJSPHYIO OOJBIIOH TOJ
C ABYMSI B3aHMHO TI€PIEHJH
uepe3 TOuKy P CHMMeTpHYHO

TOYKaM a, 1 u b Haxogum HeHTp okpyxuoctd O. [anpHe#mue mo-

YIO TOUKYy p NPOBOJHM JIHHHIO, Tep-
YOCH, IO nepeceyeHHsI B TOYKAX 4 4 b
KYJISPDHBIMH HPSIMBIMH, [POXOISIIHMY
OTHOCHT@JIBHO GOJIbIIOH moJayocH. [lo

CTPOEHHSI OCYIIECTBJSIIOTCS T
[2, 3]. Teneps mpoctrivu ms
NOJIOKeHHsT TOYKH P mo Jio
==*19,4 MM, my==+135 mm.

O METOJHKe, NPHBEIEHHON B paborax
MEDEHHSIMH MOXKHO HOJYYHTb OUIHGKY
0oMy HampasJeHHIO, HamnpuMep, mM,=

Tab6auma 2
Bbl'lHCJIeHHe JAHPEKIHOHHBIX yrioB nopepnt
Cnocobut onenku TounoCTH
Rapuant rpado-ananuTHYECKHIT ARAMUTHYECKHIT
4 | B | M| e [m, |m, | a B, | M| &

(1—2—5-4)) 20,7 | 11.6 | 23,7 | 15630 | 19,4 | 13,5 20,7 | 11,5 | 236 | 156038’
(2—3—4) 1215126250 | 162°00" | 20,8 | 140 | 21,3 | 127 | 238 | 10908’
(1=23—4)

no [1j 20,8 | 10,4 | 23,1 | 156°30° 18,7 | 13,6

Hns cpaBuenns c 34CeYKOMH, HpPeACTABJICHHOH Ha PHCYHKe, a,
PACCMOTPpHM Jpyroii BapuanT, He COAEpKAUNHA HANPABJICHHS C (=
=321° (pucynox, 6). B stom caydae [¢2] =7,58 c2/em?, 2¢9=2324°,

3, :
= O, / 2 o — A2 O
Po=162°00", g2 =1+ 7’58C/CM :

3

. 3,69
AL ED
7,58 Ll sy SN
T aE AN M= e
7,58 7,58
=6,22 cM?, M= + 95,0 MM;
B? = 624 =1,60 cM?; By = + 12,6 MM;
3,90

A% =2,90-1,60 = 4,63 cM?; Ay = 4 21,5 mm.

ITo npuBenennoi meromuke CTPOHUM NOAEPY, C NOMOIIBIO KOTOPOI
ONpefenseM my=20,8 MM, my==+14,0 mm. Pesyabrarsl cpasne-
HU5l BAPHAHTOB, A TaKXKe Pe3yJIbT

4TBl AHAJIHTHYECKHX PACUETOB IO
Gopmynam (2), (6) u A4aHHEBIe, mOTyYeHHble pod. ®. ®. [TapinoBbiy
1], npusenent: B Ta6a. 2.

CpaBHuBasi ommOKE moM0KeHus BCTABJIIEMOH TOYKH, NOJydeH-
HLIE M3 pas/IHYHBIX BADHAHTOB 34CEYKH, MOXKHO O00GOCHOBaHHO BHI-
6paTh ontumanbHm. Tak, CPABHEHHE BAPHAHTOB HA PHUCYHKE MO-
Ka3bIBAeT, UTO OHM Jal0T NMpPaKTHYECKH OIMHAKOBbIE DPE3yJILTATHL.
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IIpennaraemasi MeTonuKa OLEHKH TOYHOCTH JIO6OH a3HMyTalb-
HOM 34CEUKH HCKJIOYAET IOCTPOECHHE WHBEPCHOHHOH (HIYPH M BHI-
HCJ/ICHHE TJI0Ialell HHBEPCHOHHBIX TPEYTroJbHHKOB [1], He Tpebyer
IOCTPOEHHsI MOJEP NIPOCTHIX 3aCEUEK, COCTABJSIONIHX MHOTOKPATHYIO
[2, 3], mpocTa B MCHOJHEHHH W TO TOYHOCTH HICHTHYHA AHAJIHTH-
YeCKHM CIOcobam.
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