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VIK 528.721.2

C. I. MOTHJbHB U J. HH. AXOHHHA

BJIUAHUE OLLIUBOK B3AMUMHOIO OPUEHTHPOBAHHMUS
A3PO®POTOCHUMKOB HA TOYHOCTb ONPEAEJIEHUSA
BbICOT TOYEK

To4HOCTL B3aWMHOTO OPHEHTHPOBAHHUSI HA YHUBEPCAJbHBIX CTEPe0o0O-
pabaThIBAIOMIUX NpUOOpax ABASETCA OJHMM M3 IVIaBHBIX (PAKTOPOB, KOTOpLIE
OMpENeIsAIOT TOUHOCTb MPOCTPAHCTBEHHLIX KOODAHHAT TOYEK CTEPEOMOJIENN.

Yro6Bl MpoaHAJTU3UPOBATH TOUYHOCTbL ONIpPENEJEeHHsI OTMETOK CTEPEoMO-
JlleJid, TIOCTPOEHHOI Ha YHHBEpCAJbHOM cTepeonpubope, HampHuMep CTepeo-
merporpade, A0OCTATOYHO 0OPATHTLCS K CAydYalo CbEeMKH, KOIJla CHHMKH U
6asuc (ororpadupoBaHus ropusoHTaNbHBL. [TosToMy B nasnbneiimem Oyaem
paccMaTpuBaTh ToOJyuaeMble Ha NpuOOpe 3JeMEHTHl B3aMMHOIO OPHEHTH-
POBAHMSI KaK OIIMOKH HX HCTHHHBIX HYJeBBIX 3HaueHuil. [Ipu sTux mpenrno-
J0MKEeHHsIX OIIHOKa BBICOTHI (hoTOrpaduUpOBAHHS IMPOHU3BOJLHON TOYKH MO-
Ie/I1 BbIpaxKaeTcsl H3BeCTHOH (popMyJ/I01 -

8H:§£ xfz(a’—-a)-}—xfym’——x‘?pa’—}—y(x—x’—p—m,)+p—2a'}, (1)

rge B — 6asuc ¢ororpadupoBanus, #; [ — (HOKyCHOe pacCTOSHHE a3po-
KaMepnl, MM, X, §y — KOOPAHHATHl TOUKHM Ha JEBOM CHHMMKE, MM; p — Ta-

/ — OWHUOKH 3J€MEeHTOB B3aUMHOTO

pajjiakc TOUKH, MM; @, o, @, %, %
OPHEHTHPOBAHHUSI B PAJlUaHHOH Mepe.

Ha yuuBepcadbHBIX NpUOOpPaX OTMETKH TOUEK MOJEJH OIpPeNe/sroTCs
0 PasHOCTSIM IPOJOJbHBIX NapaJJaKCOB OIIO3HAKOB H ONpepeIseMOd TOoY-
KH, II09TOMY HeJb3si MCIIOJNb30BaTh GopMyay (1) and BeIUHCAEHHS OLIMOKH
0TMETKH TPOU3BOJIBHOH TOYKH MOMENH, OPHEHTHPOBAHHOH IO OINO3HAKAM.

B autepatype [4] ykasbBaeTcs, uTO Treofe3uuyeCKOoe OPHEHTHPOBAHHE
jenaeT OmHMOKY OTMETKHM TOUKHM CYIIECTBEHHO MEHbIIe 10 CpaBHEeHHIO ¢ 8H,
a HMEHHO HCKJIOYAIOTCS ujeHbl ¢Gopmynasl (1), JAMHEHHO 3aBUCALIHE OT
xuy.

Ojgnako Takoro aHaJu3a HEIOCTATOUHO, TaK KakK He YYUTHIBAeTCsd
yacTHUHAasl KOMIIEHCAllMsi TMepPBbIX ABYX ciaaraeMbix Gopmyant (1).

Mgbl XOTHM JONOJNHUTHL aHAJH3 BJIUSHUS OIIMOOK B3AHMHOTO ODHEHTH-
pOBaHHMsI, BBIIIOJHEHHBI B padoTax {2, 3, 5, 6], ocBeTHB Te CTOPOHBI BOIpOCa,
KOTOpBIE B HUX HE paccMaTpUBAJIUCh, @ TAKkKe JaTh CPABHHTEIbHO IMPOCTYIO
hopMyJqy NS OUEEKH BJHSHHS B3aHMHOrO ODHEHTHPOBAHHS HA OUIHOKY
OTMETKH TOUKH B yIJYy CTEpPEONaphl.

Beons B ¢opmyny (1) cooTBercTByOLIHe 0003HAUEHHS, 3aIHCHIBAEM

OH=Ax24+Bxy+Cx+Dy+E. (2)

[Ipu o6Gpa6oTke Ha yHHBepCaJbHOM mnpubGOpe BeauunHa K, BrICOTa
bororpacdupoBaHusi, He H3MepseTCs, a MO CUETUYHKY OTMETOK TO4eK Geper-
¢ OTCYEeT, KOTOPBIi 3aBHCHT OT IOCTPOEHHOro B IpHOOpe 3HaueHus H.
[lokazanue cuerunka Z npubopa MOXKHO MHTEPINPETHPOBATH CJEAYIOIHM
o6pasom:

Zi=—H;+Exi+nyi+co (3)
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rae H; — BuicoTa ¢oTorpadupoBaHHUsl JIEeBOrO CHMMKAa Haj i-ii TOYKOH, MO-
JiyyeHHasi B NpPHOOpE; Xi, Y; — KOOPAHHATH TOYKHM i Ha JIEBOM CHHMKE;
Cp — MeCTO HyJs cueTyMkKa 2 npubopa; § m — INOCTOSHHLIE, 3aBHCALIHE
OT HAaKJOHA CTEPEOMOJENH, ONpeNe]sIOTCs IPH TeOLe3UUeCKOM OpHEHTH-
- POBaHHUH.

Ecay OTBJIEYLCS OT BCEX OCTAJbHBIX OIIMGOK, KpoMe OLIHGOK B3aHM-
HOTO OPHEHTHPOBAHMS, TO IPH HABEJIEHHH Ha ONO3HAK Ha CueTudke Oyner
MoJyyaThCsi OTMETKA, OTJIHYAIOILAsCs OT ee TeOfe3HYeCKOro 3HayeHHd Ha
BeIMuUHy 8Z;, onpenessieMylo coraacHo (2) u (3) BbIpaxKeHHEM

6Zi=Aix2+ Bixiys+ Cixi+D;yi + Ei— Exi—myi—-¢o. (4)

3HaueHHs BeJHMYMH &, 1 H Cp 3aBHCAT OT CHocoba reoje3nyeckoro
ODHEHTHPOBAHHUS, TO €CTh KOJHYECTBA HCHOJb3yeMBIX ONO3HAKOB H crocoba
pacmpeneseHus MeXAy HHUMH YKJIOHeHHH 6Z;. Ilocie ropusoHTHpOBaHHS
MOJeJH OIKOKa OTMETKH MPOHM3BOJBHOI TOUKH B YKAa3aHHBIX BHIIIE YCJO-
BUSIX OOYCJOBJIHBAETCSl HAaHJIEHHBIMH 3HAUEHHSAMH §, M U Co H ONPENeJAIOT-
csi popmyaon (4).

OauuM H3 BO3MOXKHBIX CIIOCOGOB oOmpejeneHHus KO3(HLUHEHTOB SIBJIS-
eTcsl ompejesieHHe HX TPH YCJAOBHH, YTOObI HAa ONO3HAKaX CyMMa KBaapaToOB
VKJIOHEHHH OTMeTOK Oblla MHHHMAaJbHOH, TO eCTb

[6Z8Z]=min, . (5)

YTO TNPAKTHUECKH OCYLIECTBUMO ONTHKOMEeXaHMUeCKuM myTteM {3].
PaccMOTpHM, KaKOBbI OCTATOUHbIE HCKAayKEHHS OTMETOK H3-3a OIIHOOK
B3aUMHOr0 OPHEHTHPOBAHHUS MNPH TaKOM TNOPH30HTHPOBAHHH MOJIEJH.
-

Ecan Ha crepeomape n ONO3HAKOB, TO MHJs OIpeleNeHus &, M H <o
HMeeM 1 ypaBHEHHI:

8Zy=—Exi—nyr—Co+6l; )
s Ly s Ml R (6)
8 Z= —Exn —MNYn—7Co+ 6l‘rujl

rne 8l, — BeaHUHHA, onpemensieMass GopMyaon (2).
Cucreme (6) COOTBETCTBYeT CHCTeMa HOPMaJbHBIX YPaBHEHHH

[xx]E +{xyIn +[x]co—[x8]]=0;
[xyle +1yyn +1yleo—{y51]=0; (7)
[xIg+[yIn +nco—{8!]=0,

M3 PElIeHHs] KOTOPOH HAXOAAT & M U Co U MOACTABAAIOT B (4).

dopmyaa (4) OGymer HaubosJee NPOCTOH AJA cjayyass CheMKH TOPH30OH-
TaJbHOH IJIOCKOH MecTHOCTH. [Ha 3TOM dYacTHOM cJaydae CheMKH MOXKHO
BHISIBUTL HEKOTOpble oOIne 3akoHoMmepHocTd. IlosTomy OyaeM cuHuTarth,
YTO MECTHOCTb IIPEACTaBJseT CO0OH TOPHU30HTAJNBHYIO INIOCKOCTb, TO €CTh
xoshumuentsl A, B,...,E NOCTOSHHBl 1Js BCeX TO4eK Moaenu. B stom
ciayyae MOHSATHO, YTO IIPH JIOOGOM yHC/Ie OIO3HAKOB, He MEHbIIEM TpeX, H
JI060M MX DACIOJNOXKEHHH MPH Te0Ne3MYecCKOM OPHEHTHPOBAHHH MOJEJIH B
dopmyse (4) TONHOCTBIO HCKJIIOUAIOTCST TPeTbe H UYETBEPTOe cJlaraeMble.
ITosToMy mJsi TJIOCKOH MECTHOCTH, He Hapyluas OONIHOCTH JaJbHEHIINX
BBIBOJOB, opmynbl (2) u (4) MOXKHO pacCMaTpHUBATL B CJENYIOLEM BHJE:

0H=Ax2+ Bxiyi, (8)
8Z=Ax2+4 Bxy—E& x—n'y—co/, 9)

rae &, ' u ¢’ — nous sHaueHuit Ko3pHHIHEHTOB &, 1, Co, 0OyCAOBICHHAS
BJHMSIHUEM TOJIBKO TEPBBIX ABYX cjaraembx (2).
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Ecan yeThbipe OMMO3HAKAa pACIOJIO2KEHBI II0 CTaHﬂapTHOﬁ cxeMe, To pe-
TIeHHe CHCTEMbI (7) JaeT TaKHe 3HaYeHHSd HEH3BECTHDBIX!:

EC—"Ab:
1
i - 10
5 Bb; (10)
(,‘6 ﬂ:lO’

tae b — 6asuc dportorpadupoBanus B Macumrabe CHUMKA.
OmubKka OTMETKH JII06OW TOUKH MOIENIH omnpenensgercs (OpMYJon

BZ=Ax2+Bxy~Abx—%Bby. (11)

Wccnenyst ypaBuenue (11), HaligeMm, 4To HAHOOJBIIYIO CPERHIOI KBaApaTH-
YeCKYI0 BEeJHYHMHY OWIMOKH HMMEIOT OTMETKH TOYeK B yIJaX CTepeonaphl H,
gro, cormacHo (1) u (11), oHa Bmlyucasgercsa no ¢GopmyJne

Hy) oy T
m, = —Tf—q V Qoo (12)

rae H — Boicota oTorpaupoBaHus; Ymax — HAUOOJbILIEE 3HAUEHHE OPIHU-
HAT TOUEK B IpeIesax CTepeolaphl; Mg — CPeNHss] KBaApaTHUyecKas OLIHG-
Ka M3MEpEeHHUs] BEePTHKAJBbHBIX IapaiakcoB; Qoo — BeJIHYHHA oO6GpaTHas
Becy yraa o’.

[Ipu BuiBome dopmyasl (12) yuuTHIBaeTCsS TO OOCTOSITEABCTBO, YTO
omu6KkH (a’—a) U o' CTATHCTHUECKH HE3aBHCHMBI U 4TO »’ IIPAKTHUYECKH
Bcerja HMMeeT MeHbIIMH Bec. Kak moKasbplBalOT MOAPOOHBIE pAacCUeThl, 3TO
VTBep:KIAEHHE CIPaBeIJIHBO HE TOJBKO JJIS IJIOCKOH MECTHOCTH, HO H IJIS
MECTHOCTH C pesibeoM.

CpenHee KBajpaTHUeCKOe 3HaueHHe OIMHUOKH 8Z B mpejenax CTepeo-
napel Haxoauwm, ucxonst us (11), mo dopmyne

max

wl S S(Ax~+Bxy Abx——Bby) dydy: - «(l8)
" 2bymax

ymax

OTkyna nocje npeo6pa3oBaHull

. E 9 ymax 2 14
mz,, = b 30A+363 (14)

[ToncraBasisi Bmecto A2 u B2 ux cpemme 3HAYEHHUs, MOJyyaeM
Hm,

Cp=T

rie Qaqaq — BeaHuKHa, o6paTHas Becy yraa (o' —a).

CpasuuBast ¢opmyay (12) u (15), BuguM, uyro HauGoJbmIias OIMMOKA
OTMETKH IPEBOCXOJHUT CPENHIOI0 B Ipelpesax CTepeolapsl 0oJee, YeM B JIBa
pasa. [losToMy npu XapakTepPHCTHKE BJHSIHUS B3aHMHOTO OPHEHTHPOBAHHUS
Ha TOYHOCTb OTMETOK TOYEK MOIeJH CJaefyeT HMeTb B BHUAY HMEHHO Hau-
0OJIbINYIO OINUOKY, BBIYHC/ASIEMYIO JJs IUIOCKOH MECTHOCTH N0 ¢opmyJie
(12), Tak Kax OLEHKa KayecTBa IeOJe3WYECKOr0 OPHEHTHPOBAHUS HaA MpPH-
0ope NIPOM3BOAUTCS IO ONO3HAKAM, PACIOJIOKEHHBIM B yrJaax CTEpeolaphl,
rie uMeHHO BeqnuuHa 0Z (l1) ualre Bcero uMeer HauOOJbllee 3HAUEHHE,

pacxoxJeHHe OTMETOK Ha CThIKE ABYX CTepeomap TakKikKe OOYCIOBJIEHO
yalle BCero HauOOIBbIINMH B Npejesax CTepeonapbl 3HAUeHUSIMH OUIHOOK 6Z.

QAa.\a + ymax Qmm ) (15)

mz
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Eciu onosnaku pacrnonokeHBl He 10 CTAHZApPTHOI cxeMe, TO GoOpMy.ia
(11) 6ynmer Gomee c/I0XKHOH, He ymOGHOH A npexpacueToB. OLHAKO IJIs
IPaKTHKH, HMes ¢opmyay (12), nocratouHo ykasaTb TakHe IMIpeieJbl
OTK/JOHEHHSI ONO3HAKOB OT CTAHAAPTHOTO pAaCIOJOMKEHHsI, IPH KOTOPBIX
yBeJHYeHHe OWIHOKH OTMETKH He NPEBBICHT 3aJaHHOH BeiumuuHbl. [las pe-
IIeHHST 3TOTO BOMpoca Obla HCIOJNb30BaHa ciaenyiomas Meroanka. OnosHa-
KaM 3ajfaBajach 00/1aCTh UX BO3MOXKHOIO [0JIO-

% | JKeHHsl B BHJIE KBaJPaToB CO CTOPOHOH d H IeH-
i TPaMM B TOYKAX CTAHZAPTHOrO HX pacHojoxkKe-
2 ,. Huf. B npepmenax 3ajaHHbIX KBaJgpaToB CJaydail-
Ay HBIM 006pa3oM BBIGHpAJHCh KOODAMHATHI OMO3HA-
KOB W 1npu nomoumu c¢opmya (8), (7) u (9)
4007 ; BBIUHCASIIACE Mz CpenHsisi KBaJpaTHYeCKas
‘ BeJIMUHHA HAUOOJbINEll B Ipejpesax CrTepeornapsbl
Ay omn6ku. Beawunna mj,’ cpaBHHBaJgach c Mg,
S BbIUHCAsIEMBIM 110 (12), mjs yero ompemensiyioch
: W2 % W T ILE
Puc. 1. Bumsinne mOJIOMKEHHS 8__”1:2 (16)
OIIOBHAKOB HAa TOYHOCTH OT- T

- METOK TOYEK MOJIEJIH.

Bouncaenus BoinogHsauch Ha DBM «MuHck-22» 1o nporpamme, B KOTOPOH
HCIIOJAb30BAJICST MPOTPAMMHBI JAaTUHK CJIydaiiHbIX UHCeJ, paBHOMEpPHO pac-
npeneeHHbIXx B uHTepBate 0; 1.

Ha puc. 1 Toukamu oGo3HauyeHbl CpeaHHe 3HAUEHHUS BeJIHUUH O, mony-
yennble Kaxjaass U3 65 BapHaHTOB HECTAHAAPTHOIO PACIOJIOXKEHHsI OMO3Ha-
KOB MJIsI YKA3aHHCH [0 TOPH30HTAJIBHOH OCH BEJIHYHHBI HX BO3MOXKHOTO
cvemenusi. Menonbayst rpaduk Ha puc. 1, MOKHO OLEHHTb CTeleHb BJAHAHHUS
DACITOJIOKEHUST OTIO3HAKOB HA TOUHOCTH OTMETOK TOYEK.

[TonyuenHble BBINIE pPe3yJabTAThl XapaKTepH3YIOT cjayyaill, Korma Ha
cTepeorape MMeEETCst UeThlpe OMO3HAKa, pAacloJIoXKEHHBle IO CTaHAapTHOM
cxeMe MM GJH3KOM K Hell. YMeCTeH BOIPOC, HA CKOJNBKO yMEHbIIAT OLIMOKY
OTMETOK [IONOJHUTENbHBIE ONO3HAKH CBepX ueThipex. s miaockoit Mecrt-
HOCTH JIETKO PACCMOTPETh NpeNeNbHBIN Cayuyal, KOorjga ONO3HAKOB Ha CTe-
peonape OGECKOHEUHO MHOTO M pAaCHOJOMXKEHb OHM paBHOMEepHO. Eciu B
TAKOM TIpeNe]bHOM cJIydae ONpeaesNuTh 3HaueHue Kospouumentos &, n’ H
¢’y NCXOMAsT M3 yCaoBUS (5), TO OUEBHAHO, UTO OHH JOJZKHBLI COOTBETCTBO-
BaTb MUHUMYMY

Ymax b
=2—bl— S‘ S‘(Ax2+Bxy—g'x_n,y_Cé)zdxdy=mm' (17)
VYmax . <

~Ymax 0

Onycxaﬂ FPOMO3AKHE BbBIUYHUCJACHHUA, 34lHCbIBA€M BbIpazKeHHsI HCKOMBIX HeE-
H3BECTHBIX

¢ = Ab; \!

oo Loy

Wiy i (18)
¢, = —éAbz, !

-

i ypaBHeHue (9) B 3TOM ciayuyae OymeT UMETb BH]

az=sz+Bxy—Abx—%Bby;+ é»Abz. (19)



Takum o6pa3oM, BUIHO, UTO HEOrPAaHHUEHHOE yBeJHUEHHE UYHCJIA OMO03-
HAKOB Ha CTepeolape He H3MeHseT 3HaueHHs Ko3dduuuentoB & u n’ mo
CpaBHEHHIO ¢ KO3pGUIUEHTAMH NPH YETHIPeX CTAHAAPTHO PAaCMOOXKEHHBIX
oro3Hakax. M3MeHmICcsT TONBKO KO3(GHUUHEHT ¢/, BeIMYHHA KOTOPOTO yKa-
3BIBAET, UTO IPH ODUEHTHPOBAHUH IO UEThIPeM ONO3HAKaM cpeaHee apud-
METHYECKOe H3 OINMOOK OTMETOK TOUEK B IpelejaX CTEpeonapbl He PaBHO
HyJa10. [leHcTBUTeNbHO, NPOMHTErPUPOBAB IO IIOLIaAM ypaBHeHue (11)
paszienuB Ha IJIOLIAJAb CTEpEONaphl, NOJYUNM BEJTHUUHY, paBHYIO ¢’ u3 (18).
[loncraBasisi B (18) 3nauennst A u3 (1) u 3amensas (o’ —a) Ha ero cpeaHee
KBaJpaTHUeCcKoe 3HaueHHe IS IJIOCKOH MECTHOCTH, MoJyyaeM

, Hm
Co = . (20)
’
6y -
rage y S OplIPIHaTa CTaHﬂapTHblx TOUYEK I]pI/I B3aHUMHOM OpI/IeHTHpOBaHHH;
mq = CpeILHHH KBallpaTI/ILleCKaﬂ OLLII/I6Ka I/I3MepeHHH HOI‘Iepel{HbIX napan-

JIAKCOB.
Ilpu my=0,01 mm u y=70 mm cpenHee 3HaueHHe C,’ COCTABJSET

m H, YTO 3HAYUTEJbHO MeHbIlle BEJHUUH OIINOOK B yraax cTtepeorliaphbl.

ITosTOMy MOXKHO CUHTaTb, YTO IeOJE3MUECKOe OPUEHTHPOBAHHE HA YHHUBEp-
caJbHOM NpHOOpe IO YeThlpeM CTaHAaPTHO PAaCIOJIOXKEHHBIM OINO3HAKAM B
paccMaTpuBaeMOM CJydae NPAaKTHUECKH ONTHMAJbHO YMEHBbIIAET BJIHSHHE
B3aUMHOIO OPHEHTHPOBAHUS IO CPaBHEHUIO C JIOOBIM JAPYTHM YHCJAOM H
PaCIOJIOKEeHHEM ONIO3HAKOB Ha CTepeolape.

Ecau BBIYHCIHTH CPENHIOI KBAaJpPaTHUYECKYIO BEJHUYHHY OIIHOGOK OTMe-
TOK B Ipefesax CTepeonapbl IPH HEOTPAHHUYEHHOM YHCJIE OMO03HAKOB, TO
ganmgem

- ymax c 21
mz,, = b |/ i A Bt (21)
IToxcraBnsis BMecto A2 u B2 ux cpeJmHe 3HAUeHHs, UMeeM
H ax
mch = f l/ 180 QAtAa + )’m wa < (22)

B pa6ore (3] npu BbIBOAEe (opmMyJabl, aHAJOTHYHOH (22), mMeercs, IO
HalleMy MHEHHIO, HeoOOCHOBaHHOe MOmylleHHe, 4yTo E=cy, mo3TOMY mOZX
KOpHEM B IIE€pBOM CJaraeéMoM CTOUT B 3HaMeHaresne BMecTo 180 uunciao 80.

CpaBuuBass ¢Gopwmyabl (22) u (15), BHIEM, UTO YyBeJHUEHHE YHCIA
OI0O3HAKOB YMEHbUIAeT CPEIHIOI0 KBAaJpaTHUECKYIO II0 CTepeolape OUIHGKY
OTMETOK, HO, ¢ APYro# cTopoHnl, U3 (19) ciaenyer, uto B yray crepeonapsl
omubKa HeCKoJbKo yBenuuurcs. CiefoBaTesNbHO, 3TO €llle pa3 IOATBEpPKaa-
€T, YTO 4eThblpe CTaHLapTHO PAaCHOJOKEeHHbIE ONO3HAKA JJIsI YHHBEDPCAJHHOTO
npubopa SABIAIOTCA HanboJiee ONTHMAJbHON CXeMOH IJf yMeHbUIEHHS
BIMSAHUS OIIMOOK B3aMMHOTO ODPHEHTHPOBAHHS NPH Te0JIe3UYeCKOM OpHeH-
THPOBAHHU.

[TpuBenenublii aHaqH3 OCHOBAH Ha TOM MAONYIIEHHH, UYTO CHHMaeMas
MECTHOCTb OJIM3Ka K TOPHU3OHTANbHON IJIOCKOCTH. Pesnbed MecTHOCTH OYmeT
BIHATb ABOAKHM 00pa30M: BO-NIEPBbIX, NPEBBLINIEHHUS ONO3HAKOB YCJAOXKHSIOT
pemenue cucreMmbl (6), Tak kak kosdpduuuentsl A ..E; (cMm. Takxke ¢dop-
Myay (1)) 3aBUCAT OT NPOJOJBHBIX NapadJackoB ONO3HAKOB; BO-BTOPHIX,
NpPEeBLILIEHNs TOYeK, BLIOPAHHBIX M/ B3aHUMHOTO OPHEHTHPOBAHUS, HaX
IEeHTPAJbHBIMH TOUKAMH CHUMKOB CYLIECTBEHHO yBEJIHUYMBAIOT ONIMOKH 3ie-
MEHTOB B3aHMHOTO OPHEHTHDOBAHHS H BBI3BIBAIOT UX KODPPEISLHOHHYIO 3a-
BHCHMOCTb.

Binsinue npeBBIIIEHHII ONO3HAKOB NPH CTAHAAPTHOM HX pacroJokKe-
HUM Ha BeJMYMHY HauOoJblleli OLIMOKM OTMETKH MOXKEeT ObLITb VYTeHO
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cpaBHUTeNbHO TpocTo. s atoro paccMorpuM GopMyay cpenHell KBaapa-
THYECKOH BeJHUYMHL Hauboablueil OmWHOKH cayuasi dortorpadupoBaHus V-
006pasHoil MeCTHOCTH, Korpa 6asuc (ororpadupoBaHus pacnoJoXkKeH BAOJb
BIIAINHBI B TJIOCKOCTH €€ CUMMETPHUH.

Omnyckast TpOMO3JKHe BBIUHCIEHHSI, OTMeuaeM, 4TO HauOOJbIIYIO OLIHO-
Ky GyIyT UMETb TOUKH, PACIOJOXKEHHbIe B YIVIy CT€peOonapnbl, U UTO CPemHss
KBajpaTHUecKast BeJHUYMHA HaUOOJblIeH OMMOKH BHIUHCISETCS IO CJeLyI0-

meil Gopmy.e:

W (H = hmax)2 Ymax mql/ 23
) Qmo.n ( )
2fH
rue hmax — TIIpeBblllIeHHE TOYKH C Ymax HAL ueHTpaﬂbHOﬁ TOYKOH CHHMKaA.

32 78 658 952 A
NG 4

90 G20

220
IONSIRZN\NV56
o [°) o
2 %4/;'0\%\723

d-
-qzo\-qro e
g\
150 g1 oo 1257 N8040 N#22
’ ’ rgn
56 FRgr T \ley 244 80N\3e#
’ =020
o o o o o
143 B0 w0 f/zz 196 222 300

Puc. 2. Tpadux semnunn Q,-10~° mgas [=100 mxm;
y=70 mm.

[Tpu mpousBosbHOH (opMe . pesnbeda Gopmyna (23) npaer 3HaueHue,
oueHb O0JIM3KOEe K BBIYUCJIEHHOMY IIO CTpPOrHM (hopMyJsiaM, H TOJIbKO B He-
KOTOPBIX cayuasx Oymer HaG/JIONATbCS 3aBblIeHHe OINHOKH B Ipefenax
10—20%. I1pu BBIYHCIEHUH Mz NpPEBbIIIEHHE Amax CAELYyeT 6paTh CO CBOUM

H— h)?
3HAKOM W B TOM YIJy CTepeonaphl, I'Je BeJHYHHA (——H—) Oyner Hau-

OOJIbILIEH.
Ha puc. 2 nokasausl H30MUHHH 3HAUeHUIl Qoo AJMS PA3THUYHBIX 3HAUE-

: A h
HHH BEJHUYHH OTHOIHeHI/II/I;; u }—';, rae h; U hs — TpEBBINIEHHs CTaHIaPTHBIX

TOUEK B3aMMHOTO OPHEHTHPOBAHHS HAJ LEHTPaJbHON TOukoi I; H — BBICO-
ra (ororpadupoBanusi oTHOCHTeNbHO TOoukHM [. Ilpu mocTpoenun rpaduxa
IPUHHMAJOCh, YTO NPO(HIL MECTHOCTH IO OCAM OOOHX CHHMKOB OJHMHAKOB
H 4TO 3JIeMEHThl B3AaUMHOT'O OPHEHTHPOBAHHS ONPENENSIOTCS 10 IIeCTH TOU-
KaM II0 METOAYy HauMeHbUIMX KBaapaToB. IIpu cooTBeTcTByIOLIEH MeTOTUKE
P3AUMHOTO ODHUEHTHPOBAHHS ONTHKO-MEXaHHYECKHM CIIOCOOOM MOXKHO CUH-
TaTh, UTO TOYHOCTb YIVIa COOTBETCTBYET YDAaBHEHHIO IIONEDPEYHBIX Mapal-
TAKCOB, H3MEDPEHHbIX HA IIeCTH ToukKax. M3 rpaduxka Ha puc. 2 BHAHO, YTO
BesuHHA Qoo MPAKTHYECKH 3aBUCHT TOJBKO OT BEJTHUYHHBEI CYMMBI OTHOLIe-
HAH TIpeBBIIIEHHN ToueK 8 M 5 K BbicoTe ¢ororpadupoBanus f, Tax Kak
M30JUHHH OUEHb OJM3KH K TPSAMBIM JIHHHSM, COCTaBJSIOUIEM yroa 45° c
ocsiMu KoopauHat. CuaemoBatenbHo, Gopmyny aiasi Qe BbiBedeHHyIO B [1]
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g V-obpasHoro peabeda MOXKHO Ipeo6pa3oBaTh MAJsi ciaydast JI0ObIX
npeBblliennil hs u hs. IloacTaBuB B ykasaHHYI0 (GOPMYJy BMECTO PasHOCTH

b

1+ 1,
MPOAOJIbHBIX NapaJ/JlakKCOB HX BbIpd2KEHHsA 4Yepe3 OTHOolIeHHe ———, IOoCJe

HECTIOKHBIX Npeofpa3oBaHKH W HE3HAUHTENbHBIX YIPOIIEHUH HaXOJHUM

R it 1 _
L& e yz ' 9 Lz (h:4 =I5 /Zn). vl
( ,v2) H
hs
7
55/’_*0’20
/80/.—-

\S
S

Puc. 3. Tpaduk BennuuHel mz.

C yuerom ¢opmysabl (24), NPUHEMAS Ymax=Y, U3 (23) NONYyYHM OKOH-
yaTeJapHylo (GOpPMYJay ISl CPelHell KBaApPaTUUYECKOH BEJHUMHBI HAHGOJbIIeH
OIHOKH OTMETKH B IIpeJesax CTepeomnapbl

V 3(H —hmey)?m,

5 ;
2Hy [2—(1 = L) (s + h;) + hﬁ)]
y? l
®opmyna (25) mOCTAaTOYHO NMPOCTA H MOMKET OBITh HCIOJb30BAHA LIS
pacueTa BJIHSHHS B3aHMHOTO OPHEHTHPOBAHHS Ha TOYHOCTb OTMETOK MpakK-
THUECKH IIPH JI060M pesnbede CHUMaeMOH MECTHOCTH.
Ha puc. 3 nokasaHbl M30/IMHHH BeNMUHHBI Mz, PacCUMTAHHON MO (op-
Myse (25) mpu caeaylomux AaHHbX: [=100 mm, y=70 mm, my=0,01 mum.

m,=

(25)
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