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AJITOPUTM UBMEPEHUA TEOMETPUYECKUX TAPAMETPOB OBBEKTA
O EI'O MYAP-UHTEP®EPEHIIMOHHOIN KAPTUHE

Paccmotrpen meton oOpaOOTKH MyapoOBBIX IOJIOC, OCHOBAHHBIA Ha HCIIOJE30BAaHHU
apaMeTPUIECKOTO YPAaBHEHHUS, CBSI3BIBAIOIICTO U3MEHEHHE (POPMBI MyapOBBIX MOJIOC
C reoMeTpuieckord (GopMoil KOHTposmpyeMoro ooOwbekra. I[IpemoskeHa MeToanKa
TIpeIBAPUTEIHLHOM 00pa00TKN N300paKEHHUS IS TIOJIABIICHUS IITYMOB.

Knroueswie cnosa: myaposas kapmuna, oopabomxa uzoopadjceHul.

Beenenne. CoBpeMEHHBIE METOABI KOHTPOJSI TE€OMETPUUECKUX MapaMeTpOB OOBEKTOB JOIK-
HbI 00J7a/1aTh BBICOKON TOYHOCTBIO, OBICTPOACHCTBHEM M BO3MOKHOCTBIO PETHUCTPAIMU KOHTPOJIH-
PYEMBIX MapaMeTpOB B PEXKHUME PEalbHOTO BPEMEHU. BO MHOIOM 3TH XapaKTEpUCTUKH 3aBHCAT OT
BbIOOpa METO/Ia PETUCTPALIMH MTOJIy4aeMOT0 U300pakeHusI.

Jns hopMupoBaHust H300paXeHUsI B COBPEMEHHBIX MpHOOpax MHMpoKo ucnoib3ytores [13C-
NPUEMHHKH, Npeodpasyronme n300paxeHue B HU(PPOBOM CUTHAI, KOTOPbI HEOOXOAMMO paciud-
posarts. [Iporecc pacmppoBKU BKIHOYALT:

— OIIpeieIeHNe 3aBUCUMOCTH MEXy U3MEHEHHEM KOHTPOJIHPYEMOro mapameTpa o0beKTa
U3MEHEHHEM PEruCTPUPYEMOTro mapaMeTpa u300pakeHus;

— IpeaBapUTeNbHYI0 00pabOTKY H300paKEHUS B LIESX YCTPAHEHUS NCKAKECHUH;

— PErUCTpaIMIO U3MEHEHHsI BHIOPAHHOTO MapaMeTpa MOJYy4eHHOTO H300paskeHHs.

Mopeas 00pabdoTku Myap-mHTep(epeHUMOHHONH KAapTHHBI. /151 M3MepeHus, Hanpumep,
JaMeTpa METAITMUECKUX IMIMHAPOB B padote [1] mpensokeHo MCHoiIb30BaTh METOJ, OCHOBAH-
HBI Ha aHaJM3e Myap-HUHTep(EPEHIIMOHHOW KAapTHHBI Ha LIETU MEXIy 3TATOHHON OTpakarolleH
NOBEPXHOCTBIO M OOpasyomeil mwimHapa. [lpumep Takoil KapTHUHBI, MOJYYEeHHOM Ha IMIUHIAPE
nuamerpoM 13 MM, nmpuBeneH Ha puc. 1. Pacnpenenenue aMIumMTy sl Ha IS ONUCHIBACTCS BBIPaA-
KEHUEM

U(w,, ')~ Asinc(ko, a(y)/2)cos((k o, a(y)+kAa(y)0)/2— ko> DO/4), (1)

rae ®, = x'/z — NpOCTPaHCTBEHHAs 4acToTa; a(y) = ay + Aa(y) — GYHKIHA, ONMCHIBAIONIAs U3~
MEHEHHUE IUPHUHEI IeNH (@) MEXAY 3epKaJioM B KpaeM 00beKTa; k — BOJHOBOE uuciio; D — nua-
METp MIWIMHAPA; O — yroJ majeHus BOJHBI Ha 1m1enb; A = a(y)/ \/Z ,y=y".

PaccmarpuBast pynkiuu sinc(-) u cos(-) BeipakeHus (1) Kak TpOCTPaHCTBEHHbBIE aMILUTUTY/I-
HO-YaCTOTHBIC PEIICTKH, MOYKHO TTOIYYUTh MapaMETPUIECKOE YPAaBHEHHE MYapOBBIX ITOJIOC:
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p=Q2Aa(y)0—o> DO—L)/2, ()
rae p — HOPSIOK IIOJOCHL.
[Ipu HakIOHE MUIWHAPA OTHOCUTEIHHO 3epKalia IUPHUHA IIETH OYyAeT MEHAThCS MO JTUHEHHO-
My 3aKOHY Aa = oy, TJe 0. — yroJl HaKJIOHa.
PackpeiBas ypaBHeHue (2), noinydaem
Y =((x)? D0/ + 12 p+1))/2a6. (3)
W3 Beipaxkenus (3) BUIHO, YTO U3MEPHB KOOPAMHATHI X' U ' HEHTPA MOJOCHI, MOKHO OIpe-

JIenuTh nuameTp uuinusapa. K coxaneHuio, BBIYUCIUTH KOOPAMHATHI MOJIOC HEMOCPEICTBEHHBIM
U3MepeHneM HEeBO3MOKHO. HeBO3MOXKHO onpeaenuTs U nopsi-
JOK peructpupyembix mnojoc. Kpome Toro, cama myapoBas
KapTHUHA TpeOyeT MpeaBapuTeIbHOM 00pabOTKH I yAaJICHUS
u3 Hee (POHOBBIX AUPpakMOHHBIX nosioc. [ToaToMy aBTOpaMu
Obuta pas3paboTaHa METOAMKA, ITO3BOJISIONIAST BBIYHCIUTH
JTUaMEeTp LMIMH]PA OTHOCUTEIbHBIM METOIOM.

Cuauana U3 MyapoBOW KapTUHBI ynamsuics (oH. s

= ATOTO BBIMOJIHSIACH CBEPTKA MOJIYYEHHOTO H300paKEHHs C
o e e onHOMepHOI (yHKkuuen [aycca, mmupuHa Kyrnoyia KOTOPOH
Puc. 1 ompeeNsulach U3 BBIpaXEHUA G, =3V, T1e vV — yacToTa ¢o-

HOBBIX ToJioc [2]. Ha ciemyromiem sTane u3 MyapoBOM KapTHHBI yIaJIsUICS BHICOKOYACTOTHBIM aJ1/11-
TUBHBINA 1TyM. COTrIacHO BBIpQXKEHHIO (2) MIMPUHA MYapOBBIX MOJIOC OTPEEISAETCS KaK

S=y(p+D)-y(p)=~/0b. “4)

Bripaxxenue (4) IeMOHCTPUPYET BO3MOXKHOCTH yhajeHHUs U3 (ypbe-CIIeKTpa HU300pakeHHs

BCEX TAPMOHHK, YaCTOTI KOTOPBIX NMPEBBIIIAIOT IPAHIYHYIO YacTOTy V., = 21/.S . lIpumep obpabo-

TAaHHOHM TakUM 00pa30M MyapOBOM KapTHHBI IPUBEICH Ha puC. 2.
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3arem OBUIO MOJYYEHO TPU CEUEHUS 3apErUCTPUPOBAHHON MyapOBOW KapTHUHBI C KOOpAMHATA-
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MH X{, X, U X3 TaKUM 00pa3oM, uTo Ax'=x3 —x, =X, —X; (cM. puc. 2). Ilo 3tum ceueHusm or-
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peAeIUIOCh CMEIICHHE TOYKM MHHHMMyMa MyapoBOW IIOJOCHI Hopsiika p: Ay, =y3—y, H
Ay = y5 —y| . [lonoxxeHne MUHUMyMa MOJIOCHI ONPEACISUIOCh KaK LEHTP TSDKECTH 3allTPUXOBaH-

HOU ¢urypsl (puc. 3). s 3Toro cHavana mpuOIMKEHHO OIIEHUBAIIUCH MOJIOKEHUE TOYKU MUHUMY-
Ma (m) MO HAMMEHbINeH WHTEHCUBHOCTU CHUTHAJIA U TMOJIOKEHUE TpaHull (UTYPHl B MTUKCETIaX H30-
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Opaxkenusi: ny ~m—(S/4t) u ny ~m+(S/4¢t), rae t — pa3mMep OAHOrO NMUKceNa. 3aTeM IpUOIH-
’KEHHO OILICHMBAJIaCh MHTEHCHBHOCTb CHI'Hala B MaKCHMyMe IOJOCHI mopsaka p —/I., . Torma

HEHTP TSHKECTH (GUTYPBI OIpenessiiics o Gpopmyie

) )
m= > (Unax 12=1GN D) | D Uinax 12=1()), &)
J=m J=m
rae /(j) — WHTEHCUBHOCTh CHTHAJIA B j-M ITUKCEJIe CEUCHHUSI.

1(j) T T T T
]max —

| | I |

0 ngm nm J

Puc. 3
Tak xaK BBIUMUCIINUTH a6COJ'IIOTHI)Ie KOOpAWHATBI TOYCK MUHHUMYMOB I10JIOC HEBO3MOXXHO, OIIPEC-
JIeITUM JuaMeTp 00BEKTa Yepe3 pa3HOCTH ITUX KOOPAHWHAT. J[JIs1 ’TOTr0 COCTaBUM JBE CUCTEMBI YPaB-

HEHHI, CBSI3BIBAIONINX KOOPAWHATH TOYEK MUHHMYMOB, BOCIIOJIb30BABIIKCH ISl 3TOTO BBIPAKEHU-
eM (5):

Vi =(x3)2D/22%a+ A (2 p+1)/2a6,
vy =(x5)?D/222a+A(2 p+1)/2a.6;
yh=(x5)*D/222a+ 1 (2 p+1)/ 206,
=)’ D/222a+1 (2 p+1)/200.
Berunrtasi ypaBHEHUsI, BXOASIINE B CHCTEMbI, IPYT U3 APYTa, MOJydacM
Ay =y3— 5 =Ax'(x§+xé)D/2220L; (6)
Ayl’:yé—yl’zAx'(x§+xl')D/2220L, (7)
a BbIuMTas u3 ypaBHeHus (6) ypaBHeHue (7) —
Ayy —Ay| = Ax'(xy —x{)D/22%a.
C y4eToMm TOro, 4T0 X3 —X{ = 2Ax’, ynpoiaem nocjaeaHee BbIpakeHHe:
Ayy — Ay = (AX")* D/ Z*a,
D =(Ays = AyD)z* a/(Ax). @®)
Takum 00pa3oM, ONpECIUB MO MOJYYCHHOMY H300paKCHUIO PAa3HOCTH KOOPIWHAT TPEX TOYCK,
MOYKHO OTHOCHUTEJIbHBIM CLIOCOOOM OTIPE/ICIIUTh AUAMETP IHIUH/IpPA.
IKcnepuMeHT. [ SKCIIepUMEHTAIBbHON OLICHKU MPEIOKEHHOT0 METOa ObLT COOpPaH MaKeT
U3MEPUTENbHON ycTaHOBKH (puc. 4). B kadecTBe KOHTPOIUPYEeMOro 00BEKTa OBLT UCIIOJIB30BAH Ka-

AUOpOBAaHHBIN IUIUHAP IUAaMEeTpoM 13 MM C HeoTpakarolled MOBEPXHOCTBHIO, M3TOTOBJICHHBIM C
noryckom h9.
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Perucrpamust MyapoBBIX MOJIOC MPOU3BOAMIACH MUGPOBOM KaMepoil CO BCTPOCHHBIM OOBEK-
TuBOM. [loATOMY 1Sl TOrO UTOOBI OLEHUTH pa3Mep MHUKCesla U300paKeHUsI, Ha MaTOBbIM SKpaH Ha-
HOCHJICSI TECT-00BEKT. PaccTosiHue OT 00BEKTa JO MaTOBOTO SKpaHa BHIOMPAIOCH UCXOJS U3 YCJIO-

Bus HaOmoaenus agudpakmnun Opaynrodepa: z > a’/n.
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Ja3epHOTO MyJKa

AN .
e I Hudposas

Kamepa

M
n
JAVEEER VAN

f" f_.- ‘__r" .f.r -/.-' :__.- '/( f/ __r" _—
Puc. 4
Ha nanHoil ycTaHOBKE OBUTM MPOBEAEHBI M3MEPEHUS IuaMeTpa IIJIMHApPA MO MpPUBEIECHHOU
BbIIe MeTonuKe. [lorpemHocTh u3MepeHus coctaBuiia mopsiaka 3 %. Takas mocTtaTodHo OoJbIas
MOTPEIIHOCTh MOXKET ObITh 00BSICHEHA MOTPEIIHOCTHI0 U3MEPEHUS PACCTOSIHUSI Z U CYIIECTBEHHOM
OIIMOKON M3MepeHus: KOOPJIWHAT TOYeK MUHUMYMOB IMOJIOCHl. MeToJl, OCHOBaHHBII Ha Ompeselne-
HUU MUHUMYMa KakK LHEHTPa TSKECTH (PUTYphI, TEOPETUUYECKH JAET MOTPEIIHOCTh U3MEPEHUS CIIBUTA
nosiockl nopsiaka 0,8 %, 0JHAKO Ha MPAKTUKE 3Ta MOrPEIIHOCTh B 3HAYNUTEIBHON CTENIEHU 3aBUCUT
OT ypoBHs 11yma. [lorpenHocTs n3MepeHus paccTosiHUS z 00YyCIOBIIEHA TPYIHOCTHIO ONpEAETICHUS
MOJIOXKEHHUS SKBUBAJICHTHBIX IJIOCKOCTEH. DTa ommlOKka MOXKET ObITh YMEHBIIEHA MyTEM HCIOJIb30-
BaHUs LMIUHApPUYECKOro (ypbe-00bekTuBa. B 3TOM ciydae mosjo’keHue SKBUBAJIEHTHBIX IJIOCKO-
CTEH OTHOCHUTEJIBHO JIMH3bI HE OKa3bIBAET BIUSHMS HAa apaMeTPbl MyapOBOW KapTHUHBI.
3akiouenue. [IpemioxenHbiii MeTo1 00pabOTKH MyapOBBIX MOJIOC OCHOBAaH Ha MCIOJIb30Ba-
HUU TApaMETPUUYECKOTO ypaBHEHMsI, CBSI3bIBAIOIIETO M3MEHEHHE (POPMBI MyapOBBIX IOJIOC C I'€0-
METPUYECKON (OPMON KOHTPOIHPYEMOTo OOBEKTa. DKCIEPUMEHTAIBLHBIM ITyTEM JO0Ka3aHa BO3-
MO>KHOCTb IIPUMEHEHHMS JAHHOTO METO/IA JJI U3MEPEHUS AUaMETPOB LIMJIMHIPOB.

Pabota BeimonHeHa npu ¢punancoBor noaaepxkke [IpaBurensctBa Cankt-IletepOypra, rpant
Ne 28-04/18.
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