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l. Llenb n3amMepeHus KpyTunbHbIX Konebaxkum

KpyTtunsbHble konebaHua OTHOCATCA K YUCNY ABNEHKNA, KOTOPbIE A0 Ha-
CTOSILIEro BPEMEHU ripeCTABMKIOT ONACHOCTb ANRA NPOYHOCTU CY10BbLIX Ba-
nonposoAoOB. BMecTe CTeM, 4acTo pacyeTHble U JKCNEePUMeEHTanbLHO 3ame-
PEHHbIE HANPRMXEHUA 0T [EUCTBUSA ATUX KONEeDBarun CyLeCTBEHHO Pas3HATCA
mexay cobon. [anHbin dhakT eule pas noagTeepxaaer CnoXxHocTb koneda-
TeNbHLIX NPOLEeCccos 1 MHOroobpasne HakTopoBs, OKasbiBAOUMX BIUAHUE
Ha YPOBEHb UX Pa3BUTUA. [ 103TOMY SKCNEPUMEHTANbLHYIO NPOBEPKY NpusHa-
HO CUMTaTb 3aKNIOYUTENbHLIM 3TANOM KCCNEA0BaHUA KPYTUNbHbIX xonebda-
HUW. B YacTtHocTy, Tlpasuna Mopckoro Perucrpa coaepxar tpebosaHus,
COrfiaCHO KOTOPLIM Pe3ynbTarh! pacyera KpyTulbHblX KosiedaHvn 4ONXKHbI
ObITh NOATBE P EHbI X M3MEPEHKSiMU BO BCEM AKnana3oHe 4acToT Bpatlle-
HMA Banonposoaa. '

2. Cnocob6bl U3MepeHn KPYTHIbHbIX Kone6aHum

JucnepuMeHTanbHasn 3arnucb KPYTUNbHLIX KonebaHun, K3BecTHan B fipak-
TUKE 1o HasBaHueM TopcuorpadmpoBaHue, oCyLeCTBARETCA ABYMSA CNO-
cobamu, KOTOpble OTNMYAKOTCA APYr OT Apyra npubopHoi 6a3on n perncTpu-
pyembiM napamMerpom kenebarenbHero npotecca.

OCHOBY nepsoro cnocoba namepeHns CoOCTaBNAET 3aucCb BO BDEMEHMU
Aegopmaliun QOCTYNHOrO Ce4SHUA Bana MexaHnyeckum Topeuorpadom.
OH COCTOUT U3 aNIOMUHNEBOrO LWKUBA, MAX0BOW MACCLI, CnupanbHOM Np) -
XUHbI, ABYX YrTIOBbL!IX PblYaros, NIEHTONPOTAKHOID MEXaHuiMa, yCTPOUCTBA
ANs HAHECEeHUs METOK BpemMenu u odoportos. MpuHuyun paboTbl TOPCHO- .
rpacgca 3akniovaercs 3 crniegywouwem. tlkue npuBoAUTCA B0 BpatleHue oT
UCNbITYEMOrO Bana HenocpeaCTBEHHO NMO0 Yepes peMERHKYI0 nepegady u
NOBTOPAET ero Kosebauna. Maxosaa macca, CBsizaHHas CoO WKMBOM Cnu-
panbHOW NPY>XMHOW, BpaLllaeTCcsa paBHOMEPHO. Bo3HuKaIGWKE MEXAY LWKK-
BOM ¥ MAaccColi OTHOCUTENbLHbIE ABMKEHUA TPAHCHOPMUPYIOTCA YINOBbIM
pbLI4aromM B OTKIOHEHKUe nuwyLlero peivara. fllocnegxHunm dukcupyer Ha By-
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MaKHO# JIGHTe B BbiOpanHom macwrade kpyTursibhbie konedanun ucecne-
AYEMOro CeYEHUA] Bana.

BTopoit cnocod No3BOnsaeT UIMEPATL NEPEMEHHDBIE HANPSKEHUS TEeH-
somMmeTpupcsadnem sana. B Ka4yecrTse YyBCTEUTESNbHLIX ANEMEHTOB nNpumMe-
HSKIOTCH TEH30PE3UCTOPLI, KOTCPbie UCNONb3YIOT NBNeHue TeH303hdexra.
JTO ABNEHVE 2aKNKYAETCA B M3MEHEHUM SNEKTPUYECKOro ConpoTUBNEeHUs
NPOBOAHKKA NPU ero Mmexanwu4eckon gedopmauuu. Mp atem cobnopaer-
CA NPONOPLMOHANHHOCTL CONPOTUBNERMA OT NPOAONLHON gedhopmMmalnu.

BaXkHon xapaxreprCTukon TEH30peancTopa ABNAETCA KO PuuueHr
TEH30UYBLTBUTENEHOCTU &, onpefensieMbliit KaK OTHOWEHUE M3MEHEHMS
3I12KTPUHECKOTr0 CONPOTUBIIEHKS K UBMEHEHMIO ANWHb! NPOBOAHNKKA, T.€.

k=¢, /¢,

e &, = AR / X - OTHOCUTENLHOE UIMEHEeHUEe SNEeKTPUYeCKOro conpo-
TuBNEHUA nposoaHuka; & = Al /1 - otHocuTenbHas gecopmauusa npo-
BOAHKKA.

[Ons D0NbWNHCTBA TEH30PE3NCTOPOB J; ~ 2.

TeH3epe3ncTopsl ObIBRIOT NPOBOAOYHbLIE, hONLIOBbLIE U NONYNPOBOAHM-

koBble (picC. 1).

Puc.1. CxemMbl 4a@m41K0B. 3 - NPOBOMOYHOro: 1 - TEH30OMETPUYECKana NpoBonoka
(4yBCTBUTENbHEN anemeHT), 2 - Gymara, 3 - Bymara 3awutHas, 4 - MefHble
‘BbIBOAL (4N5 3NEKTPUMETKOro COCANHEHMS), L - Ga3a TeHaopesucTopa; 6 -
orbroBorc; B - NCAYNPOBOAHUKOBOrO: 1 - TEH3CYYBCTBUTENbHbIN MaTepuan, 2

BuiBOAbI, L, - 6a3a TeHsopesvcTopa
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[1POBONOYHbLIE TEH3OPE3IUCTOPE!I U3ICTABNU3aI0T 13 KOHCTAHTAHOBOM
npceonoku guamerpom 0,02-0,05 mm. MNpoBonoky Nernamu yKnazsbiBaot HE
NONOCKY TOHKON Oymarn unu Nakosyo NIEHKY U NDUKNEUBAICT No BCEA ANu-
He. K KOHUaM TEH3OMETPUYECKON NPOoBONOKY NIMNanuBaloT MEGHble BbiBO-
Abl. CBEPXY TEH30PE3IUCTOP 2aKNEeNBaINT 33UTHOK OyMaroi 4 NOKPbIBaIOT
cnoem naxa. TonuwmHa Takoro garyika o0bi4HO He npesbitaeT 0,4 M.

Namepurenbion 0a3on TEHIOPEINCTOPA ABNAETCA ANUHa neTnu. Hau-
Donee 4yacro ucnonbayiorcs aar4uku ¢ 6ason 5-30 mm, obnapaoume co-
npotusnenunem 30-500 Om.

POoNbLroBbLIE TEH30PE3UCTOPBLI NpeacTaBnaeT CoO0KU peLueTKky, Karoras-
NM3aeMyl0 U3 TOHKOW NexThl TonumHou 4-12 mkv metogom pororpasne-
HUA. QONLIOBAEA PELLETKA MOXKET ObITh NMOOOK CNOXHON POPMLI, ONTHMANL-
HOW NO YYBCTBUTENbLHOCTU U radapuTam.

B nocneatne rogst nNoaBuiics euwe oanH cnocod maccororo uarorosrne-
HUA TEH30PE3UCTOPOB, 3aKNHYAIOWNACA B BAKyyMHOK BO3rOHKE TEH304YyB-
CTBUTENLHOrO Marepyana u nocneaylulen KoHgeHcaunu ero Ha noaNoXKY.
B kaudecrse marepuana Takux J1aTuyukos, NoOMUMO 00bLIYHBIX, KCNOMNL3IYSTCA
TaoKe Lenbiv paa noNynNnDoBOLAHUKOBLIX MATEPUAN0B, HANDUMED, NEPMaHUN,
KpeMHuu. bnaroaaps HOBOW TEXHONOIMMK YAaETCA U3rOTaBNNBaTsL TEH30pe-
3UCTOPLI C 6ason mexee 04HOro MunaumeTpa.

TeH30peLUCTOPLI NPUKPEINAINTCS K NOBEPXHOCTH 8ana npu nNoOmoLyu
PAa3NMYHbLIX Knewuwmx cocrasos. Haubonsiuee npiiMEHEHUe 8 Cy0CTpoe-
HUK NONYYUNKU KNeu HUTPOLENNIONO3HON rpynnbl U DakenuToso-heHONb-
Hble. Bonee oneparnBHO Y4asTCA BLINONHAThL 3aMePbl C TAK Ha3biBAaEMbIMU
CbhbeMHbIMK TeH3opeauctopamu (puc.2). OHu npeacTarnsiotT codbon aarym-
K OOLIMHOrO UCNOMHEHUS, HAKIISEHHLIE HA CTaNbHYIO NOANOXKKY TONLKHOW
0,1-0,5 mm. Takue aaTtyuky KpenaTcs Ha Ban Nyrem TOYEYHON CBAPKH.

Puc.2.lMpusapusaembil NPOBONOYHLIN TEH30AaTYUK: 1*9 NOPRJOK npuaapxu
TEH30LaTYMKa K AeTanw
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Taknm 00pa30Mm, TEH3I0PE3IUCTOP, 3aKpenneHHbIW Ha nCCcneayemMom sane,
BOCNPUHUMAET AehopmMalium ero nosepxHocT. Npu aToM BXOQHOW BENNUK-
HOW Agatuuka Oyacer nedopMaunsa peLleTku, a BLIXOLHOM - UBMEHEHWUE SNekK-
TPUYECKOro CONPoOTUBNEH!A. |

Cxema BKnoueHus TEH30PE2INCTOPOB B U3MEPUTENBHYIO CEThL NOKa3aHa
Ha puc.3.

S e
gRe  IIhIH
=25l

== []
pZBl /7]

Puc.3. Cxema BKNIOMEHUA NMPOBONOUYHBLIX TEH30PE3nCcTopos: 1, 2 - TeH3OPe3nucTo-
poB; 3, 4 1 S - KOHTaKTHbIe Konbya; 6 - perynupyembie COnpoTUBNeHus,; 7 -
reHepaTop Hecyujed 4acToThl, 8 - yeunutens, 9 - wneidHbid ocuunnorpad

MpyHUMN TEH3OMETPUPOBAHUSA 3aKNKDHACTCA B CNEAYyOLLEM.

UroBbi NONYYUTL INEKTPUUECKUM CUrHan, nponopiuoHanbHbii U3IMEeHe-
HUID CONPOTUBNEHURA, YEPE3 ITC CONPOTUBNEHNE ZOoMKeH ObiTh nponyul\ex
ANEKTPUHECKNI TOK MM K HEMY A0IMKHO ObiTb NOABEAEHO 3IEKTPUYECKOE
HanpsbxkeHue. Ecnu, HanpuMep, 3anuTaTth TEH30PE3NCTOP NOCTOSHHbIM TO-
KOM, TO U3AMEHEHUE ero CONPOTUBNEHUA NPUBEAET K NAAECHUIO HANPRIKEHUA.
ns Toro yrobbi hukcuposaTs TCNALKO STO NageHue, ero HadyanbHoe NOCTo-
SIHHOE 3HaueHune JOMMKHO ObiTb CBEAEHO K HYNIO. STO AOCTUTEGETCA NYTEM
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GanaHCHpPOBKM TaK HA3bLIBAEMOI MOCTOBOI CXEMBbI, COCTOSLLEI U3 HeTbipex

conporusnenun (puc.4). K3saxumam 1, 3 MOCTa NogaeTca HanpsHKeHue nu-

Tanua Uy, Ha saxwmmax 2 1 4 noaBnaeTcs BbIXogHoe Hanpsokeuue {J . Ecnu

Ry, Ry, Ry 0 It4 conpoTuBneHus MocTa, T0 yhaaaunble Hanpmlcelmn Oy-
AYT CBA3aHbLI 3aBACKMOCTbIO

U _ R Ry
UI"I Rl +R2 Rg +R4 :

2 |
U

Puc.4. SnexTpudeckuit MocT aedopmainii

Ecnu Bce conporusnenusi mocra pasHel, To I/ / U; = 0, 1.€. MOCT Oy-
aet cbanaHcupoBaH. Tenepb NpeacTaBuM CUTyaumio, Korga OgHO unu He-
CKONbKO CONPOTUBREHUI MOCTa U3MEHUNU CBOKO BENUYKHY. 3TO NpuBEAET K
U3MEHEHMIO HaNPAXKEeHUA Ha BbIX04 e, KOTopoe Oyaer nponopUMOHanLHO an-
redpanyeckon CyMme OTHOCUTENbHHbBIX AeOPMaLMiA GKTUBHbLIX CONPOTUB-
neHun. B 3aBUCKHMOCTU OT YKMCNA aKTUBHbLIX CONPOTUBNEHUA DA3NUYAIOT:

- YETBEPTLMOCT, KOTOPbI UMEET OfJHO aKTUusHoe conpotusnenue R ;

- IONYMOCT, UMEeIOLL|1MI ABA aKTUBHbLIX CONPOTUBNREHUA, KOTOPLIE CANHA-
KOBO u3MmeHsoTCA, 1.e. AR = —AR,, - |

- MOMNHbIN MOCT, Y KOTOPOrO BCE CONPOTUBNEHKA 8KTUBHLIC, Npudiem Al =
== AR3 = -—Af?z = -

BbiXxogHoe HanpsHkeHue TeHIOMEeTPUHECKOro MoCcTa MOXHO CBR3aThL C
KO3(hpuyueHToM TeHICHYBCTBUTENLHOCTU U OTHOCUTENbLHON aedopMar-
et NpoBOAHKKA. 312 CBA3b ANK nonHoro mocra umeer sug U /Uy ='ke .
Ananoruuno ans nonymocta U /Uy = ke / 2, a ana 4yeTBepremocTa
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U /Uy = ke /4. Opyrusmn cnosamu, Nput NPoUnX paBHLIX YCNOBUAX Bbi-
XOQHOE HAanpsHKeHnS nonoro MoCTa Oyaer B 4eTeIpe pa3a bonblue, Yyemy
eTBEPTLMOCTA. AHAYKT YYBCTBUTENLHOCTbL NONKHOIo mocra dynetr Haunbonb-
LUen.

UyBCTRUTENEHCCTE TEH3OMETPUPORAHUA CBA3AHA TAKKE . OPUEHTaUN-
el TEH3OPEINCTOPOB KA NOBEPXHOCTN Bana. i3 Kypca ConpoTUBNEHUs! ma-
TEPUANOoEs CREeAaYyeT, UTO NPk KpyYeHuu rana HaudonbLUMe KacarenbHbie Ha-
NPsXEeHNs AeUCTBYIOT NO naouwazkar, OpUeHTUPOBAHHbIM NOA yriom 45
unu 135° k ocu epawyenusn. CnegosBarensbHG, NPy 3aNUCU KPYTUIIbHBLIX KO-
neSanuii TeH30pe3nCTopE! ByayT AaBaTh HauGoNbLIYI YYBCTBUTENLHOCT,
ecnu ux pacnonararyb noja yrnamu, ykaladHbimu sbitue. B 3TOM cnysae ge-
dbopmayng Tes3ope3ncropa pasHa |

Md
201 5
rae A - KPYTAWUK MOMEHT, d - AxaMeTp Bana; (; - MOAYNbL CABUIA; [p-
NONSAPHLIA MOMEHT CONPOTUBNEHNS CEYEHUS.

MpoTHBONONOXHBLIE 3HAKK ANA £ ONPEAEenATCSA COOTEETCTBEHHO yrna-

mMu 45 n 135° OHum co3aaloT npeumyLecTna npu BKNIOYEHUN TEH30pe3unc-
TOPOB B MONYMOCTOBYIO CXEMY TaK, Kak nokasaso Ha puc.3.
. [JNA 33NUTKW U3MEPUTENbLHON LENU ¥ PErncTPaLmMu NaaeHun Hanpsaxe-
HUS CNYXaT TeHsocTaduun. Cpeau oTedecTeeHHbIX Npubopos yauye scero
NPUMEHAIOT yeunutens 8AHY-7M, KOTOPbLIY NO3BONAET 3aMEPATL OfHOBPE-
MEHHOC 10 BOCLMK HE3ABUCUMbIX KONEOATEeNLHLIX NPOUECCoB. HanpsikeHue
nUTaHusi MOCTa 7 E. BHewHni naMmepurenbhbiil KOHTYP - nonyMocT. lpeayc-
MOTPEHa BO3IMOXHOCTL Banaxcuposku mocra A0 0,3% OT UCXOAHOro Conpo-
TUBNEHUR TEH30PE3IUCTopPa.

- 3anucb nNpouecca NafeHuUs HanpsHKeHun OCyuwlecTsnsaeTCca OCUUNNorpa-
¢hom. Hanpumep, ceetony-eson ocuunnorpad H105 noasonaer 0aHOBPEeMEHHO
3anucbisarth 12 npouyeccos Ha QOTONEHTY YO, He Tpedyrouwyio XuMU4eCcKoro
npossnexvs. Kpome Toro, npeaycmoTpeHa B03MOKHOCTL (IMKCALUN BPEMEH-
HbiX OTMETOK NKHYIOWEro TUNA C paanuyHbiMU KHTEPBaNaMu B CEKyHAaxX.

£E=*

3. TapupoBKa TeH3OMETPUYECKOMN annaparypbl

~ [ocne pasmeLieHnn TeH30pe3ncTopos u CGopkn UaMepuTenbLHON CeTu
BLINONHNIOT €e Tapuposxy. Nog TapupoBKOH NOHMMAKOT METPOROIMMYECKYIo
onepaunio, Npu KOTOPOK OpanHaTam ocuunNnorpamMMbl NPUAAITCH YKCNO-
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Bbl€ 3HAYEHUS, BbIPAXEHHbIE B eAuHULAX MEXAHUYECKUX HANTPAIKEHUN, Ha-
npumep, Mlla.

Haule BCero TapupoBKY TEH3OMETPUHECKON annaparypbl BbINONHANOT M0
M3BECTHOU aedopmaymu ynpyroro anemeHTa. [ins aron yens narorasnusa-
0T CneuynanbHoe T2pUPOBOYHOE YCTPORCTBO, npeacrasnsiouwee cobon san
AnuHon npumepHo 200 mm u anamerpom 20 mm. OauH KOHEY Bana XeCcTko
3auemMnaloT, a K APyromMy nNpuknanbiBaloT nocpeacrsoM puidara u rpysos
CKPY4MBaIOLLMIA ITOT BaN MOMEHT, Ha TapupoBOoYHbIA BaN HAKNEUBaloT TeH-
30PE3IUCTOPLI, Pa3MELEHNE U BKNIOYEHUE KOTCPbIX CTPOro COOTBETCTBYET
OCHOBHOW W3IMEPUTENLHON Uenu. TeH30PE3NCTOPL! 4R TAPUPOBOYHOTO U
MCNbITLIBAEMOr0 BanoBs BCcerpa depyT U3 04HON NapTumn. :

- Tapuposka uaMmepuTenbHOU yenu npou3soanTCs HenocpeacTseHHo.A4o0
W nocne ucnbiTauun. lNepeknioyars UaMEpUTENLHLIE Lenu yaaercs onepa-
TUBHO C MOMOLLbLIO CNEUKanLHOro NProopa nepexniovarenn TeH3onaTumKoB,
Hanipumep, I'M1-3. Mo pe3dynbraram TapupoBku onpeaensierca macwurab aa-
NXCK TEH3OMETPUYECKON annapartypbl

ky = 1; /hT..

rae /i - OTKNoHeHue nyya Ha doTonenTe ocyunnorpada, Mm; 7, - Kaca-
TENbLHbLIC HAMPSIXKEHUN B TapupoBO4HOM Bane, Mlla.

YKa3aHHble Hanps)KeHUA NOACHMUTLIBAIOTCA B (DYHKLUYK BENUYNHLI TPY3a
P (H), anudbl poidara | (M) 1 nONAPHOro MOMEHTa CONPOTHBNEHUA Kpyue-
Hus TapupoBouHoro sana W, (m°) no opmyne

rr=Pl/W,

[pu Hanu4uK B YCTaHOBKE TOPMO3HOIO YCTPOUCTBEa UNK npuﬁopa P uk-
CUPYIOLLIErO KPYTALLUMIK MOMEHT, TAPUPOBKY U3MEPUTENLHON LIEeNU MOXHO He
NPoK3BoANTL. B 3TOM Cnyvae HanpsHKeHus onpe.qenmorcn HenocpeacraeH-
HO ANs UCNbITLIBAEMOTO Bana.

r=M/W,.

WHOraa KpyTswmia MOMEHT Banonposoaa CyaAoBoN IHEpreTu4eckon yc-
TaHOBKUW BLIMUCARIOT NO U3BECTHOW Qopmyne

M = Ne / @,
rme N, - MOWHOCTS, Nepenasaeman Banom, @ - yrnosan CKopocTh Bpatye-
HUA Bana. R ,
MoMmumMmo paccMmoTpeHHOro cnocofa nasecTHa TapuposKa no BennyYmMHe

npupatLeHun conpotusnexun. CyTb 3T0ro Cnocoda 3akniyaeTcs B TOM, YTO
Ha BXO0A TEH30CTaHLUWUK NOAKMNIONAIOT KOHKPETHOE CONPOTHUBNEHNE, BENNYK-
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Ha KOTOPOro MOXET MEHATLCA B M3BECTHEIX npesenax. B kayecrse arano-
Ha UCNOSMbL3YIOT MarasuH conpoTuBneHun. Takum obpasom, ocyunnorpad
chugcupyert BeNUUUHY VIMEHEHUA CONPOTUBNEHUA, C KOTOPON UIMEPSIEMEA
AedropMayma CRA3aHa NOCPeaCT3OM KOIDMPUUUEHTE TEHIOUYBCTBUTENb-
HOCTH, Te. £ = ligy,.

PaccMoTpertbie Criocobb! TapupoBXK TEH3IOMETPUYECTKON annaparypb!
ABNSIOTCA CTaTkiYecKnu, B OTivume OT HUX guHamuyeckasi TapupoBKa yuu-
TbiBAET OTKNOHEHUS Ny4a ocuuniorpacta ot gedopmaumm NPy Pa3nUuuHbIX
yactorax kone6arensLHoro npoyecca. Npy AMHAMUSECKO TaPUPOBKE CHU-
MAaTCA HaCTOTHO-(A208ble XapakTePUCTHKK annaparypsl. YCTaHOBNEHO,
ECN YacToTa KPyTUNLHLIX KonebaHun He npesbiwaeTr 200 My, TO peaynbra-
Thi CTATUYECKON U AVHAMKYECKOWN TapupOBKY MPAKTUUECKK COBNAL & OT.

4. 3anKchb ¥ aHanus KpyTUsbHbIX KOnebaHuu

Flocne paaMmeLieHnsa TeH30pe34ACTOPOB, UX BKITIOHYEHK] B MOCTOBYIO CXe-
MY, MPOBEPKN UIMEPUTENLHOK LIENU U TAPUPOBKN TEHIOMETPUYECKON anna-
PaTypbl OCYUleCTBAsIETCA Topcuorpaduposanue sana. OcyunnorpamMmmbl
3anuCLIBADTCA NPU MEANEHHOM U3MEHEHUN YaCTOTbl BPALL|IEHUA KOMEeH4a-
TOrO Bana or MMHMManbLHO YCTOMYUBLIX 10 MAaKCUManbHbiX # 006paTHo.

[lo nony4YeHHON HeNPepsIBHOM 3aNUCH KPYTHILHBIX KonebdaHui CTpouT-
Cs rpadpyk paaBuTUA aMmnnuTyl HanpskeHuin. Lna unniocTpauyum Ha puc.d
npeAcTaBned Takon rpaduk 4N NPOMEKYTOYHOro Bana oaHoro cyaHa. Uis
rpaduxa cneayeT, YTO PE3OHAHC KpYTUnbHsIX konebaxwun Habnogaerca npu
4acToTe BpauieHua konenyaroro sana 138 muu-1 (Todka 3). 3anucek Kone-
CaHui Ha 3TON 4aCTOTe BPAWEHUs NOKa3aHa Ha pyC.6, rae A0NONHUTENbHO

OTMEUEHbI TOUKU A, B 1 C - oTMeTk1 000p0TOB, NONYYEHHbIE OT UHAYKLIMOH-
HOIO [laTymKa, KOTOPLIM pa3MelaeTcs B HenocpeacTBEHHON BNKM3ocTu ot

Bpauiaiowero Bana u NOLAK/MOMaeTCs K ccuunnorpady; seprukanbHble ni-
HWK - BPEMEHHbie OTMETKM C uHTepsanom 0,1 C.

Q6padoTia OCUMNNorpanM NPeaycMaTpnBaeT BbINONHEHWE CNEAYIOLLINX
onepauui ANA KaxGOoro UMKNa B 0TAENbHOCTY. 3a LuKii 00bIYHO NPUHUMAIOT

| y4acTox 3anucu, pasHoiv A8yM o0cpoTamM KonexH4yaroro Bana. -

[epsas oriepayms - onpeneneHue YacroThl BPauUleHUA KONEHYaToro sana
ABUFATENA. ANFOPUTM 3TON ONEpaLK NOKAKEM HA NPUMEPE YNOMAHYTOM
BbILLE 32NKUCH KPYTUNLHLIX KoneGanuit (CM.puc.6). PaccrosHue mMexay or-
MeTkaMu 000poros cocrasnaeT 54,4 mm. Udtepsany spemenu 0,1 ¢ coor-
BETCTBYET OTPE30K ocuunnorpammsl, pasHbiit 12,5 mMm. CnenosarensHo,
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Puc.5. Mpachuk passutua amnnuTya HanpaxeHuii B cedexuny Bana

BpEeMA 0 HOro obopora konex4aroro eana éyaer pasHo

£4,4/12,5:0,1=0,453 c. |
YacTora BpaLyeHnua XONeH4aroro sana |
| n =60 /0435 =138 mun".
Crieayowas onepauus - 0npeJeneHue YacToTbl BbIHYIKAEHHbIX KPY T~

Hbix xonebaxui. OObiMHO 3TY HACTOTY NPEACTasnAIoT B BUAE NOpAakKa rap-
MOHWYECKON cocTasnsiollen rxonebarenbHoro npouecca. Mog nopsgkom
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NOHUMAIOT OTHOLEHNE Nepuoaa oaHOro oopoTa KoneH4aToro sana asurare-
NA K NEPUOAY rapmoHuku. Lpyrumu cnosamu, Nopsaaok nokasbiBaeT, CKONbKO
nonHbLiX konebaHuii cosepluaeT Ban 3a Bpems 04H070 0bopoTa KoneH4YaTero
Bana. /s paccmarpusaemon 3anucu CNegyer, YTo NoOpAanoK rAapMOHUKM V = 4,
Takun 00pasom, yacToTa BLIHYKAEHHbLIX KonebaHumn uccneayemoro sana

N, = vn=4-138 =552 Mun™".

 4=0]c /z»:_g_gﬁf:_g.g.w?‘fz 1075 Mlla
=iy f
I AWARILY
A VR 'av)
: : A { 2| 31348 2] 3 *7*4"1 G
: | A 11=\138MuK™ i A
: { MUH-I et 7= 0’?35‘:

Obvexm uccredobariin

Auamemp cevenus basa

fama

Pexcum padomit

Mapka ocguamozpapa

Jur u conpomudyiesue Juniuka
N« mun wnedga

PacripedeneriLe Gunyukol 19 KaHAA2M

Puc.6. Mprumep aanucu KpyTunbHsuiX konebauuit Npu pe3oHaHcHo) YacToTe
BpauleHus Bana

JaknouutenoHan onepauusa 06padorku zanucu konebarui CBOAUTCS K
onpeaeneHuio kKacaTenbHbiX HAaNPSXKEHUN B CEMEeHNMK BaNa, I4e pasMmeLleHb!
TEH30pe3ncTopLl. NpeasapurensHo ycraHasnusaercs macwitab sanucu. Ha
p®C.7 noKasaHa oCUUNNGrpaMmMa T2prpoBKU TEH3OMETPUYECKON annapary-
pbl. Vi3 Hee cneayeT: OTKNoHeHue nyya ocyunnorpada i, = 26,5 mm, Ha-
NPSOKEHUE B TAPUPOBOYHOM Bane 7. = 28,5 Ma, cnegosarensHo:

-k, =285 / 26,0 = 1,075 MNa/mm.
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Puc.7. OTknNoHeHne TapupoBOYHO MeTKK Ha neHTe ocyvnnorpada

Hanee 3amepsaerca paamax konebaHui Ha ocqnnnorpaﬁnme OCHOBHOM
3anucu konebarensHoro npoyecca. Benuyuvia pasmaxa J; = 20 MM, Takum
06pa3oM, aMNAUTYAHOE SHAYEHUEe HaNPSOKEHUIN OT KPYTUNbHbIX KorieGanuii
B uccnenyemom CeYyeHuy sanonpoasoaa onpeaennerca no popmMyne

i _h I, = _%_(_).1,075 = 10,75 MNa.

2T g _
AHANOMM4HbLIM CNOCOGOM NPOM3BOAUTCA 060aboTKa BCEX 0CTANbHbIX
y4yacTkoB ociunnorpamMmmel konedarensbHoro npovecca. lNony4yextole B pe-
3ynobrare 00pabotku HanpsxeHus ceoanT 8 Tabnuuy, nogo0Hy0 npuiBeaeH-
HOM. | |

Onpenchrenine aMIUINTY, HaATRIKCHIT B CCHCHUM BAJA NP PAJISHbIX
HACTOTAX BPAICHMN

N | 1| 2 | 2 4 5 | 6 7 | 8
1, MUK’ 100 | 126 | 138 | 160 | 180 | 200 | 220 260
. wm 49 | 17 | 20 | 67 | 35 | 28 | 24 | 2
r.Mla [ 263 [ 9141075 | 36 | 1,88 | 151 | 129 [1,08
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5. Mopsiaok BLINONHeHYA nadopaTopHoy paboThl

1. T10AroToBUTh TEH3OMETPUYECKYIC annaparypy u TapuposovHoe yCr-
DOUCTBO A5 paborsl.

2. 3anyCcrutb ABUraTenb, NPOrpeThb ero U NPOBEPUTL U3MEPUTENLHYIO
ens.

3. Mpou3BecTn TapUpPOBKY TEHIOMETPUYECKON annapaTtypbi U uamepu-
TenbHou yenu. Mo pesynLTaTaM TapupoBKy NOCTPOUTL rpadui 3aBucrMoc-
TK OTKINOHEeHUsA ny4a ocuunnorpada T HanpaXXeHua.

4. OcyulecTsuTb 3anmnch konebaren,Horo Nnpouecca npu MegneHHoMm
M3MEHEHUN YACTOTHI 8P&ELLEHHUS KOMeH4yaroro sara oT MUHMMAanbHbLIX A0
MaKCKManbHbIX U 05paTHo.

5. MposennuTth Ka4eCTRO 3anucu ¥ B cnydae HenbXxXoauMOoCTy NOBTOPUTL N.4.

6. Pasaenuts ocyannorpammy Ha LUUKnbl. .

7. Kax@auim ymukn noaeepryy s o€paboTke B NONHOM COOTBETCTBUY C 13-
NOXEHHbIM BbILLIE ANTOPUTMOM.

8. INo pesyneTaram obpadorTku ocimnnorpamMm NOCTPOUTL rpadmk pas-
BUTKUA aMNITUTYO HANPSXEHWI B UCClieayeMomM CeYeHuy Bana.

9. Mo MNpasunam Mopckoro Perucrpa cynoxoacrsa Poccuit RO4CUHUTATD
BESNUYMHY QONYCKAEMbIX HANPSXKESHUN ¥ CPABHUTL €€ C 3KCNEPUMEHTENMbLHO
3aMepeHHbIMN HanPAXXEHUAMN,

10. Chopmutk oTHET NO NnabopatopHon pabore, KOTePbIN JOMKEH BKMIO-
yartb 8 ceda: |

- OMKCaHUEe M OCHOBHLIE JaHHblIe TEH30OMETPUYEeCKOW annaparypbl, TO-
KOCLEeMHOro ¥ TapMpOBOHHOIC YCTPONCTB, TEH30PE3UCTOPOB;

-~ ONUCAHUE IKCNEePUMEHTasIbHOW YCTAHOBKMU;

- PE3YNbTaTh! TAPUPOBKM TGHSOMGTDMHGCKOM annaparypbl W namepmenb-
HOW 11enu,

- hparMeHTbl 3anucen KpyTrnbHbiX KonebaHui Banonposoaa,;

- pe3ynbraTbl 06paboTiu ocuyunnorpamm;

- 33K/II0MEHNE O CTENEHU ONacHOCTY HaNPSKeHWI OT KPYTHMbHLIX KONe- |
Ganuii. |
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