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Beenenne

TexHHTecKHH YpoBeHb MAIIHH H TeXHOIOTHIECKOr0 000pyI0BaHHA OIpenendeTcd co-
OTBETCTBYIOITHM YPOBHEM IIepeIaTOTHRIX MeXaHH3MOB B HX IIPHBOJAX. T. €. BEICOKOH Ha-
TPY3049HOH CIOCOOHOCTHIO, HadekHOCTRI0, KIIJI, OBICTPOXOIHOCTRH H HH3KOH MeTario-
€MKOCTBI0. TaKHMH cBOHCTBAMH 0071a1ai0T 3y0daTble NepetatH, ABIAIIIHECA OTHHMH H3
Hapboee pacIpocTPAHEHHBIX B TeXHHKE MEXaHH3MOB.

3y0uaTele mepenadH padoTaroT B OTHOM H3 IBYX PeKHMOB: 1) KoIla pasHOHMEHHEI®
00KOBBI2 MOBEPXHOCTH 3y0beB pafoTar0T IPHMePHO B OJHHAKOBBIX YCIOBHAX: 2) KoIZa
paloTarT B pa3sHBIX YCIOBHAX, HAIPHMED, MepeJadH aBHAITHOHHEIE, MEXAHH3IMOB [I0IbEMA
Tpy3a. aBTOMOOHIIBHEIE. TPAKTOPHEIE, TEXHOIOIHIECKOIO 000PYI0BAHHA H IPYTHX CaMBIX
pa3HooGpa3HBIX MalllHH H MeXaHH3MOB.

HccnenoBaHHA CIIENHATHCTOR IOKA3AMH, 9IT0 B MepeladaX O BIOPEIM PEKHMOM paloTEl
HenecooGpazHO NPHMEHATE 3y0TIaTEIe KOoIeca ¢ HeCHMMEeTPHIHEIM ITpodHIeM 3y65eB (pPHC. 1).
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Puc. 1. 3ybaateie Koleca ¢ HECHMMETPHIHEIMH MPODHIIME 3VObEE
C MOZVIEME 71 = 3 ang, 1 = | MM B Qpe3sl 19 Hape3aHHY 3THX 3VOBEE
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Bompocs! BRIABIEHHA IPEHMYIIECTB, HCCIEI0BAHHA 001acTH CYIIeCTBOBAHHA, pacieTa
TeOMeTpHH H MPOTHOCTH 3y0HUAaTEIX Mepenad ¢ HeCHMMEeTPHIHEIM 3BONTBBEHTHBIM IIPohH-
TeM 3y0BeB, H3MOXKeHH B pAde pabot [1]-[8]. 13 maHHEIX paboT cledyel, UTO CHHKeHHe
KOHTAKTHEBIX H H3THOHBIX HalPAAEHHH B [Iepelaiax ¢ HECHMMETPHIHEBIM IpodHIeM 3y0b-
€B JoCTHraeTcd §e3 H3IMeHeHHA JHCIa 3y0beB IMyTeM yBelIHTeHHS yITa OpodHIa Ha pado-
4eli (meperarwimel OCHOBHYI) Harpy3Ky) cTopoHe 3y0a. B 3THX Iepegadax Joi CKOPOCTH
CKOJIbAEHHA 10 OTHOIIEHHI0 K CKOPOCTH KadYeHHA CHHAASTCH, IT0 cIocodCcTByeT oOpaso-
BAHHIO KOHTAKTHOH THIPOIHHAMHYEeCKOH IIIeHKH, a 3HAYHT — YMeHbIIeHHI0 H3HOCA H II0-
BeINeHHIO0 KIIT[. ClenoBaTelnbHO, 3aJadH JalbHeHINero yIy+dleHHd FeoMeTPHH 3alellle-
HHA, pa3paloTKH KOHCTPYKTHBHBIX (PAaKTOPOB. NOBHIMAIOITHX HaIPY30UHYH CIIOCOOHOCTH
H KILI. pa3paOoTKH BOIPOCOB YIyUINeHHA TeXHOIOTHH H3[OTOBIEHHA H KOHTPOJIA TaKHX
nepenad ABIAI0TCH aKTYaIBHBIMH.

AHAJIH3 HCTOYHHKOB

Cormacao TOCT 2.403-75, Ha "epTexe 3y0IaTOro Koiaeca, BO BTOPOH TacTH TaGIHITEI
IIapaMeTpoB 3y09IaToro BeHIA. NOLKHBL ObITh NPHBEIeHE] 3HAUSHHS [eOMETPHISCKHX IIa-
paMeTpoB I11 KOHTPOIA B3aHMHOTO MOI0KeHHA pa3sHOHMeHHBIX IpodHTed 3y0seB, KOTO-
poe ABIAETCA OCHOBHBIM H3 (DAKTOPOB. ONpeIeAI0IIHX BeIHIHHY GOKOBOIO 3a30pa Iepe-
IauH. boxoBoH 3a30p odecmedHBaeT OTCYTCIBHE 3aKIHHHBAHHA IlepeladH H HOPMATBHEIE
yernoBHA cMaskH. HalHaHe rapaHTHpPOBaHHOTO GOKOBOIO 3a30pa KOMIIEHCHPYeT MOTpell-
HOCTH H3IOTOBIIEHHA H COOPKH IepeladH. a Talke H3MEHEHHEe DPa3sMEPOB B Pe3yIbIale
TeMIepaTypPHBIX H YOPYTHX IedopMamHi. Bomsmod GokOBOH 3a30p B MepeJadax MHOTHX
MEXAHH3IMOB HETONMYCTHM. TaK Kak 3TO BeOeT K YBEIHISHHIO MEPTBOTO Xoda. BEIGop om-
THMATbHOH BeTHIHHE! GOKOBOTO 3a30DPa ABILeTCS IS MHOTHX 3y0UaThIX Nepenatd OTHHM
H3 OCHOBHBIX (PAKTOPOB, BIHAKINHX Ha SKCIITyaTallHOHHBIS KadecTBa MeXaHH3Ma.

C 3KOHOMHYeCKOH TOUKH 3peHHA. IelecoodpasHo pa3padoTaTh METOIHKH pacdeTa TaKHX
TEeOMETPHISCKHX Pa3MEPOB. ONPEeNeNIOITHK B3aHMHOS MOTTOKEHHE PATHOHMEHHEX GOKOBBIX
TIOBePXHOCTEH 3y0beB ¢ HeCHMMETPHTHBIM IIPOQHIEM. KOTOPhIe MOKHO GbIIO GBI KOHIPOIH-
POBaThk MeTOJaMH H CPeICTBAMH. IMHPOKO MPHMEHIEMBIMH [IPH KOHTPOIIe Kolec ¢ OOBMMHBIMH
CHMMETPHIHBIMH 3yOBAMH: 1) H3MepeHHeM JIIHHEI o0mell HopMalH; 2) KpoMOIHBIM 3y0one-
poM: 3) TaHTeHUHATEHEIM 3y00MepoM; 4) H3MepeHHeM pa3MepoB 3yGUaTEIX KOTec [0 pomH-
KaM (IIapHEAaM); 5) 00 H3MepHTeTBHOMY MeKOCEBOMY PaccTOSHHIO.

13 BRINENepPeTHCICHHBIX METOIOB TONBKO IEPBEIM HEBO3MOKHO KOHIPOIHPOBATH
3y09aThle Koleca ¢ HECHMMETPHIHEIM NpodHIeM 3y0beB, Tak Kak MOKAa3aHHA HOpManeme-
Pa B 3TOM CIIydac 3aBHCAT OT YI7la IOBOPOTA €r0 BOKPYT OCH KONECa H OT IMHPHHE] €70 H3-
MepHTeNIbHBIX TOBePXHOCTEH.

OnperneneHHd nmapaMeTpoB 14 KOHTPOIA TaKHX 3y0beB BIOPEIM. TPETBHM H YeTBep-
THIM METOIAMH H3T0AeHHI B padoTax [7]-[14]. Mcmoms3oBaHHE 3THX METOIOB LIenecoold-
pa3Ho 1A eOHHHIHOTO H MeIKOCepHHHOTO MPOHZBOLACIB, A4 IPYTHX (KPYIHOCEPHHHOTO
H MAaccOBOT0) IPOH3BOICTB PeKOMeHIyeTcd ILAThIH MeToI KOHIPOIA (10 H3MepPHTeTbHOMY
MeKOCeBOMY PAaccTOSHHIO). B mHTepaType OTCYTCIBYeT MeTOIHKA ONpeleneHHA MeTpHYe-
CKHX Pa3MEPOB 1IN MPOBEPKH B3AHMHOIC MOTOXKEHHA PAa3HOHMEHHEIX GOKOBEIX MOBEpX-
HOCTeH 3y0BeB ¢ HeCHMMETPHYHEIM NpoHTIeM IO H3IMEpPHISIEHOMY MEKOCEBOMY pac-
CTOSHHIO @y (PHC. 2), 9TO cIep:HBaeT MIHPOKOEe BHeIpeHHe B IIPOH3BOICTBO Iepeiad C
TaKHMH 3y0pAMH. BeTana 3amata 3alo0IHHTE 3T0T Ipoder.
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Pue. 2. Cxema 6e33a30pHOTO 3aLIEIUIeHHA KOHTPOIHPYEMOr0 H KOHTPOIBHOTO 3YOTIaTRIX KOTEC
B HX TOPLOOEOH IIockocTH: P — Nomoc 3alenTeHns

3MepsAr0T OTKIOHEHHS H3MEpPHTENBHOTO MeKOCeBOI0 PacCcTOfHHA B XoXe Ge33a3opHOi
OOKATKH MPOBEPAEMOI0 Kojleca ¢ H3MepHTIeIBHEIM IPH OKOHIATeIFHOM KOHTpO/Ie 3y0seB [15].
HecmoTpa Ha To 9TO 3amelleHHe 3y0UaTBIX KOec B IIpollecce KOHIPOIA IPOH3BOIHICA B
VCIOBHX, OTH3KHX K 3KCIUTYaTAIlHOHHBIM, 3TOT METOI OTpakacT Jalcko He MOTHYH KapTH-
Hy B3aHMHOTIO IIOI0:KeHHA Pa3HOHMEHHEIX IpodHne 3y0peB H3-3a BIHAHHA HA OTKIOHEHHA
H3MepHTEIBHOTO MeKOCEBOI0 PAcCTOAHHA IPYTHX MOrpelmHocTeH 3yGUaToro Koiaeca, 0co-
OeHHO MOTPEMIHOCTH HaNpaBIeHHA 3y0beB. [T03TOMY OH MIPHMEHHM 1T KOHTPONA 3y0IaThr
Konec mecTof H §onee rpyORIX cTeleHeH To4HOCTH [15]. B mpomuecce IIIOTHOIO Ge3zazop-
HOTO oGKATa KOHTPOIHPYeMOoro 3yduaToro Koleca ¢ H3MEPHTESIBHEIM BEIABIACTCA CyMMap-
Hafd IOTPeIIHOCTE BIaHMOISHCTBHA IBYX Hap npoduieil 3y0peR cONpIKeHHBIX KOIec, IPH
3TOM TOTPEITHOCTAMH H3MEPHTETIBHOTO Koleca NMpeHedperarT. IloclenHee BRISHpacIcA
TOYHee KOHTPOIHPYeMOIo Kojleca He MeHbIIe, IeM HA IBe cTeleHH TOIHOCTH [15]. OcHOB-



6 BECTHHKITTY HM. I1. O. CYXOT'O Nz 4 2013

HOE MIPEHMYTIIECTBO TAHHOTO METOIa — MPOH3BOIHTETEHOCTD, OTCTYIACT Hepel TeXHHTeCKH-
MH TPYIHOCTSAMH IIPH NPHMeHEHHH eT0 B eIHHHTHOM H MeTKOCepHHHOM IPOH3BOICTBE, TaK
KAk HeoOXOIHMOCTh IPHMEHEHHA H3MEPHTEIBHBIX KOJIeC IeaeT STOT KOHTPOIIb NPAKTHISCKH
MAJIOMPHMEHHMBIM: Beb HEBO3MOKHO HMETh HA KAKII0e IPOH3BOIHMOE CBOE HIMEPHTEIbHOS
korreco. [ITHPOKOe IpPHMEHeHHe 3TOT MeTO HAIeT B KPYIIHOCePHHHOM H MACCOBOM IIPOH3-
BOZCTBAX TPATHITHOHHEIX 3yGIATEIX KOTEC.

LTensro HacTOAmeH padoTEl ABIAETCA Pa3paboTKa METOIHKH pactieTa IpelIelbHEIX pa3-
MEPOB H3MEPHTETBHOTO MEKOCEBOTO PACCTOSHHA, CIYKAMHX T4 KOHTPOTA B3AHMHOTO
MONOKEHHA Pa3HOHMEHHBIX GOKOBEIX MOBePXHOCTeH 3y0beB ¢ HEeCHMMETPHYHBIM 3BOTb-
BeHTHBIM IpPOQHISM, HO3BOIMIONHX 00SCHeTHTh TeXHHTIECKYH) TOKYMEHTAIHI) IIPOH3-
BOJICTBA 3y0UATHIX KOTeC ¢ TAKHMH 3Y0BAMH HayIHO 060CHOBAHHBIMH KOHTPOJIBHBEIMH [a-
paMeTpaMH.

MeToabl HCCTIeT0BAHHA

AHalHTHYeCKHE 3aBHCHMOCTH II0 OIpelelleHHIO NpeJelbHEIX pasMepoB 3yGIaThIX KO-
7ec O1d KOHTPOIA B3AaHMHOIO IOTOEHHSA Pa3HOHMEeHHBIX GOKOBEIX IOBEepXHOCTEH He-
CHMMEeTPHYHBIX 3y0beB IOIyIeHbl TOUHBIMH MeTOIaMH Ie0MeTPHH, KHHeMAaTHKH H MaTe-
MATHYeCKOIO aHAIH3a.

OCHOBHAA 1acTh

Huxe H3T0keHA MeTOJHKA ONpeleleHHA NpelelbHBIX pasMepoB H3MepHTeIBHOIO
MEKOCEBOI0 PACCTOAHHA 3y0UaThIX KOJIEC MHIHHIAPHIECKHX 3BOIBBSHTHEIX BHEIIHETO 3a-
HelIeHHA ¢ HeCHMMEeTPHIHEIM NpoQHTIeM 3y0beB, BRIIOIHeHHEIX H3 Hede(opMHpPYEeMBIX
MATPHATIOB. ¢ PABHBIM HYTHO NpPEIelbHBIMH OTKIOHSHHAMH OT HOMHHATBHBIX MapameT-
POB 3THX KOjec, KpoMe HOMHHAIBHOTO K03 (HIIHEeHTa CMeIleHHA X H ITHAMETPA BepIlHH
3y0OBeR d,.

Tepmunsl, 0003HATSHEA HX CHMBOIAMH H Pa3MepHOCTH co0TBeTCTBYIOT [OCT 1653083
H TOCT 16531-83. 3a HCKIKYeHHeM IOINONHHTEIRHEX TePMHHOB H 0603Ha9eHHH, KOTo-
pBIe MOHATOOHIHCE 1A HITOAKCHHA MaTepHala. BenHIHHEL OTHOCAMHECT K pasHOHMEH-
HBIM TIOBePXHOCTAM 2y0a ¢ HecHMMeTPHIHEIM NpodHIeM, cHabG:KeHEl HHIeKcaMH: «P» 0T-
HOCHTCA K VCIOBHOH pabodeH MOBepXHOCTH (¢ GOMBIMHM yIiIoM mpodHIs o) 3yda.
a «H» — k HepaGodueil. EcH e mapaMeIp OTHOCHTCA K MH000H H3 yKa3aHHEIX IOBepXHO-
cTeH 3y0a. TO OH MHIIeTCA 0e2 HHISKCOB HIH ¢ 000HMH HHOSKCAMH, HAIIPHMED, I0I 3allH-
CBH) Cpy HIH O MOHHMAKT Cp H Oy BelHYHHEL OTHOCAINHECH K H3IMEPHISIBHOMY 3y0-

JATOMY KOJIECY. CHAOKAT HHISKCOM «ITn.

lcxomHele aHHBIE UM pacieTa: O,y — YITIBI OpodHid Ha padodel H Hepaloded cTo-
poHe 3y0a, TpaIycoB. B — yrol HaKIOHA JIHHHH 3y0a, IPaIycoB: M — MOIYIE, X — Ko dH-
LHEHT cMEINeHHA KOHIPOIHPYeMOoIo 3y09aToro Koleca: Xy — Ko3(D()HIHeHT cMeIleHHAT H3-
MEPHTEIBHOI0 3y0YaToro KOJIeca: Z — THCIO 3YO0beB KOHTPOMHPYEMOIO 3yGUaToro Koleca;
Zy — 9HCIO 3y0BE€B HIMEPHIEIBHOIO 3y0UaToro koneca: Egs — HAHMEHBINEE TONOIHHTENb-
HOe CMEIMeHHe HCXOMHOTO KOHTYPa KOHTPOTHPYEMOTO 3Yy0UATOrO KOMeca. MEM. 3HaTSHHE
Eys onpenendroT. Hemonssyd ['OCT 1643—81. mo BHAY CONPAEHHA 3yOBEB. CIENEHH TO4-
HOCTH II0 HOpMAaM IUIaBHOCTH H INeTHTeIEHOMY THaMeIpy d = 2r = mz/cosf: Eysy — HaH-

MeHBIIee MOMOIHHTENBHOS CMEMEHHe HCXONHOIO KOHTYpPAa H3MEPHTIEIBHOIO 3y0Yaroro
KOoIeca. MEM. IIpHHHMART Egsy = 0. T. €. HOIPeIIHOCTER) HIMEPHTEIBEHOIO KOJIEca IIpe-
HeOperarT. TaK Kak ero BBIIONHAKT TOYHee KOHTPOIHPYEMOIO He MeHBINE, YeM Ha IBe
CTElleHH TOYHOCTH: Ty — IOOIYVCK HAa CMelleHHe HCXOIHOTO KOHTYpPa KOHTPOIHPYEMOIO
3y0UaToro koneca, MEM. Benuanay Ty onpenenatoT o tadnumaM I'OCT 1643—81 B 3aBH-
CHMOCTH OT BHIA CONP:KeHHA 3y0heB. BHIA DOMyCcKa GOKOBOTO 3a30pa H 3HATEHHA paIH-
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ampHOro OHeHHA 3yGYaTOr0o BeHNa F,. MKM. KOTOPOe HA3HAYAIOT IO TOMY JKe CTaHIapTy.
HCXOZA H3 BETHYHH M1, d H CTENeHH KHHEMATHISCKOH TOUHOCTH: Tz — JOMYCK Ha CMerme-
HHe HCXOIHOIO KOHTYpa H3MepHTelIBHOIO 3y0UaToro Koneca, MKM. IIpHHEMAWT Ty = 0
0 TOH ke MPHIHHE, UTO H Exsy.

ITo m3BecTHEIM [10] dhopryTanm ompenennm:

— o P
Opy = arctg(tgolpy cosp):
Cipy = dcosdp gt

X =x—(] Eg | +T;;/2)/(1000m);

%

Xy = Xy — (| Exgy |+ T3 / 2)/(1000m).

ITpH Ge33a30pHOM 3alEILTeHHH TOIIIHHA 3y0a S, ;; = AB 10 IyTe HalalbHOH OKPYK-
HOCTH H3MEPHTeIbHOTO KONIeca M0o/LKHA OBITH PABHA IMHPHHE BIAOHHEL ¢, = CD 1o myTe
HAIaIbHOH OKPYAHOCTH KOHIPOIHPYeMOIo Koleca H Hao0opoT (pHe. 2) e, = BE I0Ik-

Ha OBITH paBHa S, = DF:
SrmH = €y
Con = S
CyMMHPYA HOTWISHHO H3TOXEeHHEIE PABSHCTBA, TTOMYIHM:
pmz mH+ermH=gm+Sm= z\:oH+Sem‘ (1)
Ile p,, — HadalbHbIA TOPOOBBIH MAar 3y0beB:

nd nd ald, +d
p:m — 9 _ ol _ ( 5] {oH)_ (2)

z 7y I+ 7y

13 puc. 2 H 3 BHIHO. IT0 DapaMeTpsl S, H S, ONpeleleHbl YPABHSHHAMH:

1 . : . . d,
8o = i—[7+ 215, (tgap + (20)] +INVO 5 + INVEy — VO e — VO b —22 (3)
“H

5

Sw =1

t\|||—

. . . . d
[+ 2x (tgo, + tgoy, )] +inva , +inve, —inva, , — e 4)

VTl npodHIa Ha HAYATBHBIX OKPYKHOCTAX 080HX 3yGIaThIX KOTEC OTHHAKOBEI (pHC. 2),
O3TOMY

invel, gp = inve, p:

NV, pp = VO
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Pue. 3. Cxema obpaz0BaHHA TOPIOBOT0 HECHMMETPHIHOTO IPodHIA 3y0a:
] — menmuTenEHAA NpAMad; J — HadalkHA4 Ipavad; P — [Iomoc 3aneIrieHHd

7=

ol
Imociae Hpeoﬁpa'soBaHHﬂ MOy THM!

IToactaBHB BRIpakeHHA (2)—(4) B QopMyTy (1), moTyiIeHHOe ypaBHeHHe IelHM Ha
I+Iy

113 mocTpoeHHA pHC. 2 BHIHO, 9T0

(tgop + t20y ) (X + X)) + INVOLp + INVEL 5 — INVELp —iNVCLy = 0

d,..cosa
— o FH P
Oy = alccos{

(5)
. dip ]
IToncTaBHE B YpaBHEHHE (5) BMECTO O, 5 MOCTIEIHEE BEIPAKEHHE, MOTYIHM:

T Iy

-

(tgo, +tgog )(x" + xy ) +inva , +invol ,; —inve, , — mvarccos[ d;'ﬂ cosa
\
ToxyueHHOS YpABHEHHE MPENCTAEHM B PazBepHyTOM BHIE
I+ 2y

3
rmPJz 0

B
o * * o fag
(tgop +tgog)(x +ay) +tgo, —op +igo, —oy —tgo,  +a

f.nln]
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P

d d )
- tg[arccos(d—“{cosump)] + arccos d;mcosamp ‘z 0. (6)
P BB

TIe VIIBl Cp. Oy, O, — B paIHaHax.
13 HelHHeHHOTO ypaBHeHHH (6) olpelelHM HHCIEHHBIMH MeToZaMH [16] 3HadeHHe
U,p- HaHOoIee IPeanoITHTENBHEIM 111 MIPHMEHEHHA ABIATCA MeTOI OelleHHs OTpe3Ka

mornonaM. MeTod THIHIHO MporpaMMHpPYEMEIH, TaKk KaK BEMHCISHHA 0 HeMy HPOCTEIe H
THKIHTHEE. OH 00IaTaeT J0CTaTOYHO GBICTPOH CXOIHMOCTERIO.
M3MepHTETRHOE MEXKOCEBOE PACCTOAHHE (PHC. 2):

Ay + Ay _ Mz +2,) cosa,
7 3 ] ] b
2c080 . p 2cosP cosap

Aoy =

MoIyIb MpeaeTbHOTO OTKIOHEHHA Pa3MepPa dyy:

sdagy T, day, T, z+zy sina, , do, o
éamn = Ax = r =75 S cos a'rP 5 e
dx*  2m gx 2000 2cosp cosa, , dx

BripaxeHHe 111 do,,/dx HaXOIAT H3 PABEeHCTBA, NOTYIeHHOTO JH((epeHIHPoBa-

s
HHEM [0 X VpPaBHEeHHS (6):

=—(tgo, + teuy )/ L 1-

N y i 2 A
dog, 2 dysina, dy ]
dx"  I+z cos’ o [d2 _d2 cos? dy; cos” o

b wP "\,l'dg,p de COS™ O pp bH wh

[ToacTaBHB MOCIeIHES PABCHCTBO B IPSIBIOVINGS, IOTYTHM:

Ty tgop +1g0y

Aa g, = COSTp
@M 2000  cosp &
-3 : I el
, Sigp 1 ! d 1510 0 [ dip
2 ! I | S 2 i
COS Qymp | COSCgp \I.'dfp —de cos’ Uop i COS™ Ulygp )

IIpenensHbIe OTKIOHEHHA H3MePHTEIBHOTO MeEHKOCEBOIO pAcCIOAHHA: BepxHee
A =Aa,,. HEKHee 4. =-Aag,.

14 TOOHOCTH H3MepAEMOIo 3y09aToro Koleca HeoOXOIHMO. ITOGEI 3a 000pPOT €ro
H3MepeHHOe 3HaUeHHe OTKIOHEeHHH H3MeDHTeIbHOI0 MeKOCEBOro paccTofHHA Ag, Ha-

XOIOHIOCE B IIpelielax

A- =Aa

a i (o £

<A

3ARII¢HHE

PazpaboTaHHAsd MeTOIHKA pacdeTa MpelelbHBIX PA3MEPOB HIMEPHTISIBHOIO MEKOCEBO-
I'0 PacCTOSHHA, CIYKAIIHX 1T KOHTPOIIA B3aHMHOIO [IOT0KeHHA Pa3HOHMeHHEIX OOKOBBIX
noBepxHOCcTeH 3y0beB ¢ HeCHMMETPHYHBIM 3BOIBBEHTHBIM IPOQHIEM. MO3BOIHT obecme-
IHTE TeXHHIECKYH JOKyMEHTAlHI KPYIHOCEPHHHOIO H MAcCOBOIO IIPOH3BOICTBA 3y0Hda-
TEIX KOJTec ¢ TAKHMH 3y0RAMH HayIHO 000CHOBAHHEIMH KOHTIPOIBHBIMH ITapaMeTpaMH.
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