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1 Bgeaenne

Jlns BBLINOMHEHMA reone3uyecknx paboT M reolesnyeckoro obecneyeHns
CTPOMTENBLCTBR,  MCMOMB3YIOT  padiuuHeie  npuGopbl.  ['eonesuyeckue
MHCTPYMEHTBI ABASIOTCH  TOMHBIMH  ONITHKO-MEXaHWYECKHMH npubopamu.
BHITIO/THEHHE reofie3uueckux paboT 1io6oro ypoBHs M HasHaueHus TpefyeT oT
MCHOJIHUTEIA HaBBIKOB paboTsl ¢ NpuOOpaMH, 3HaHKHI yCTPOMCTBA H METOAMKH
BBITIOJIHEHHSA NOBEPOK.

Hacroaumue MeTOAMYEcKUe YKa3aHHs npenuzmllaqeuu 1A CTYNEHTOB
CTPOMTE/NBHLIX ClELHANBHOCTEH, MO3BOJNAET O3HAKOMHTHCA € YCTPOWMCTBOM,
Ha3HAYEeHHEM H MPUHUMIOM paboThl OCHOBHBIX COBPEMEHHBIX re0Je3HYECKHX
NpUBOPOB MCMONB3YEMbIX B y4eOHOM [POIIECCE, MPHBHTL HaBbIKH paboThl ©
npubopamu (B3iTHE OTCYETOB, NpuBeleHHe npudopos B paborocnocobHoe
MOMOXEHHE, 2 TaK e, B clyyae HeOOXONHMOCTH, BbIMOJHEHHE B [0JIEBBIX
YCAOBMAX [OCTUPOBOK npubopos). Haubonee BaxHbIM ABAAETCS yMEHHE
NPUMEHATb HaBblki paboThl ¢ mpuOOpaMH K peLIeHUIO HeCTaHAAPTHBIX
NPUKNAAHbIX FEONE3UYECKUX 3alay BOIHHKAIOUIMX TMPH MPOM3BOACTBE paboT.
Jlns 3TOro HeoOXONHMBI WeanbHbie 3HAHHA YCTPOWCTBA NpubOpPOB U METONOB
paboTsl C HUMH.

[pyu obpailleHuy C NOOBLIMH reoNe3uUecKUMH Npubopamu HeoOXOaMMO
NMOMHHUTb, YTO JaHHble MHCTPYMEHTBbl ABASIOTCA KpPAWHE XDYNKHMH U

YYBCTBUTECJIbHBIMH K yAapaM M KIWUMaTHYECKHM BO3AEHCTBUAM. l'loa‘romy B
Npouecce 3KCnayaTaluWyd KaTeropu4eckd 3anpeiieHo npeHebpeKUTENBHOE

obpatiienue ¢ npubopamu, NPUIOKEHHE YPeIMEPHBIX YCHIIWH NpH T, a TaK
Xe Hapyluesue ycioBuii xpanenus npubopos. B cayuae nonomku npuGopos
HeO6X0AHMO NpPOBEIEHHE AOPOrOCTOAIIMX PEMOHTHBLIX paboT W HOCTHPOBOK,
BBIMONTHAEMbIX B creuyanM3MpoBaHHbIX OpraHu3auuax (Llentp

Cranpapruzauun u Metponorun).



2 [HTaTHBBI
LImamuser  CIyXWT JUIA  YCTAHOBKH HHMBENMpa HAa  BBICOTE,
COOTBETCTBYIOLIEH pocTy Habmonarens. [To Marepuany WITATUBLI pa3AeAIOTCS
Ha JiepeBsiHHbIE, CTANbHbIC U anioMKUHHeBble. Haubosee ynobHsIMH, IErkuMH 1
JONTOBEYHbIMM  ABNAIOTCS  aNiOMHHMEBbie loTaTHBel. Ha pucydke |

NpeACTaBAeHO YCTPOMCTBO IITATHBA.

| — cronuk; 2 — cTaHOBOM BHHT; 3 — peMeHb; 4 — HAKOHEYHHK.

Pucynok 1 — Llitatus

- Kpennenue reomesuueckux npubopos k cmoauky (1) ocyuwecTsisercs

yepes cmanogou eunm (2). HeoOXOmuMO OTMETUTH, 4YTO I[UTATHBBL JUIA
. mocieaHux Monened reopesuueckux npubopos (SOKKIA B20) ocHamieHb
CTaHOBBIMH BUHTaMM C OONBIIMM WI1aroM pe3bOBl, 4YeM [ ONTUYECKMX
npubopoB oreuecTBenHoro mnpoussoactsa (H-3, H-3K, 3H-5J1, «Jlumxka-
['opu3onT»). Ha cT2aHOBOM BUHTE HAXOAMTCS KPIOUOK JUTS KPEIUIEHUS HUMAHO20

omeeca.



Humsanoii _cmpoumenvreiii _omeec - 3TO HeGonbworo pasmepa rpys,
NPUBA3AHHBIA K HWTKE ¥ CIYXKAIMiA 118 TOYHOrO ONpeNeneHns BepTHKANbHOH

NA0CKOCTH. HUTSAHOM CTPOMTENBHBI OTBEC NPENCTaB/ICH Ha PUCYHKe 2.

P

1 — kopniyc; 2 — BCTaBKa; 3 — rONOBKa; 4 — WHYP; 5 — nuiaHka.

PucyHok 2 — Otsec

CoBpeMeHHbie WTATHBbI MOTYT GbITh OCHALLEHBI CHEPHHECKHM CTOTHKOM,
YTO YCKOpAET NpOLECcC NPHBEAEHHA HUBEUpA B paboTOCIOCOOHOE MOI0KEHHE.
[pK WCMONb30BaHMM LUTATHBA CO CHEPHYECKMM CTONUKOM MPH HEMHOrO
ocnabneHHOM CTaHOBOM BUHTe, yaepikuBas npubop 3a MOACTaBKY ABYMs
pYKaM¥, MepEeMELIAIOT ero Mo CTONMKY IITaTHBA, KaK MOKa3aHO Ha PHCYHKe 3,
noKa Ny3blpek Kpyrioro ypoBHs He OyleT HaXxoauTbCs B UEHTpe (B HYyJb-
nyHkte). Bonee noapo6HO npuHUMN NpuBeaeHHs Npuopos B paboTocnocobHoe

MOJOYKEHUE OMUCAH B HUKECNCAYIOUIMX pa3aciax.




Coepirgecknit
CTONMK IITATHBA

CTaHOEBOI! BHHT

Pricynok 3 — LlitaTu co chepuueckum CTOIUKOM

BbicoTa wWTATHBA W3MEHAETCA BBLIABIKEHHEM HOMEK, M 3aKperIfioTcs
BHHTAMH WK 3KkuMamu. Haxoweunuku (4) HOKEK MOrpYXalOT B TPYHT,
HaXmad Horow Ha ynop. Ilpu TpaHCOPTHPOBAHWM#M HOKKH 3aNBHIalOT [0
yTopa, 3aKperuisfioT BUHTaMH W CTATMBAIOT peMelKom. Peaens (3) cyxut ans
nepeHoca UTATHBA HAa MleYe WM 3a  cnuHO#. [lepeHoc mitatiBa

OCYWIECTBASETCS B MONOXKEHUH, NPH KOTOPOM HaKOHEYHMKH HaripaBJieHb! BHH3.



3 HupenupHsie peAKH

B 3aBucuMOCTHM OT Kjacca HHUBEJIMPOBaHMA B reone3dyeckux paborax
UCIIONB3YIOT peiKu OCHOBHBIX Tpex Tunos: PH-05, PH-3, PH-10.

Hugenuptbie peiiku HP-05 npepHassasedbl ans Husenuposanus [ u Il
KJIaCCOB, @ TakK ke IJi1 BHICOKOTOYHOro HuBenuposanus. Peliku PH-3 u PH-10
NpecTaBleHHble Ha pUCYHKe 4, MpeaHa3HayeHsl ans Husenuposanus I u IV
KJIaCCOB, MMEHHO pefiku 3TUX THNOB Haubonee 4acTo TNpPUMEHNMBI B
HWH)XXEHEPHOW NpaKTHKe.

Pexu PH-3 (cnnowssie), PH-10 (cknanubie), IByTaBpOBOro MOMEpeYHOro
cedeHHus W3roTaBAMBaIOT M3 Aepesa. [uHa peex — 3 M; 4m; Ha oanoit ctopone
peiiky maleyHas 1iKala CaHTHMETPOBbIX JeNeHHH HaHEeCeHa KPaHHbIM 1IBETOM,
Ha Apyro# — 4epHbiM. [ns NpoCcTOTHI B3ATHA OTCYETOB MEPBEIE 5 CM KAXA0ro
OEeUMMETPOBOTO JeneHus peiiku obbenvneHsl B OykBy «E». Hynb wikams
YEpHO# CTOPOHBI COBMEIIEH C HWKHEH MIOCKOCTBIO MAMKU peuKy — CTaTbHON
NIaCTHHbI JKECTKO 3aKperieHHo# Ha peiike. Ha kpacHOH cTOpoHe peku ¢
HWXHEH MJOCKOCTBIO MATKH COBMELUEHA WIKana HayanbHblM AeneHuem 4683
und 4783 MM (Ha Opyrux TMRax peek ¢ WHBIM JAeieHHeM). B komnaekte K
HUBENMPY PeHKH J0DKHBI ObiTh NAPANNENLHBIMU: Y HUX C HUIKHEH MI0CKOCTHIO
MATKH COBNAAAOT OAMHAKOBBIE IEICHUA KPAaCHOH CTOPOHBI.

HaHecenue iikan 4epHbIM M KpPAacHbIM LIBETOM, a TaK K€ pa3diutiue B
HauaNbHbIX JEJeHUAX HEOOXONMMO A MPOBENACHUA MPOBEPOK BO B3ATHU
OTCUYETOB MO peitkaM B MPOLIECCE HUBEIHPOBAHHU.

B nocnennue roasl Haubosbllee pacnpocTpaHEHUEe CpeaH CHeunanicToB
noydunu obnerveHHsle MeTaniuyeckue (M3 CIUIaBa aMOMUHMA) peliku,
TeNecKonuyeckue, ux IMHa 3, 4 1 5 M. Ha onHo# cTopoHe peliku HaHecena
IIKana aWeYyHblX CaHTHMETPOBBIX JEEHHH, Ha aApyrod - Likana
MHJITMMETPOBbIX AEIEHUH.

[Tpy HUBEIMPOBAaHWM PEHKH YCTaHABINBAIOT HA BOMTHIC BPOBEHb C 3eMJIEH

KOJIBILIKH, METATLTHYECKUE HIIK JIE€DEBAHHBIE KOCTHIIH HIIH GauMaku.

Ste
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a — WTpHXOBad MHBapHaa peiika Tuna PH-05; 6 — aBycropoHHss ulauleyHas
pefika Tuna PH-3; B — cknanHas peiika; r — 6awimak; i — KOCTbLb.

PucyHok 4 — HusenupHbie peliku ¥ NpUCIIOCOOEHHA A1 MX YCTAHOBKH

Ortcuersl no pefike GepyTes MO CpeAHeMy LWITPHXY CETKH HUTEH HUBEIMPA.
OtcyeTsl U3MEPAIOTCA B MM. 3HaY€HHE OTCYETOB C TOYHOCTHIO 10 MUIIUMETPA
Heperca Hadnronarenem «Ha rnazy». Ha pucyske 5 3HaueHHe OTCYETA MO peiike
paBHO 1730 mm.

Ipu noMouix HumsHo20 daneHOMepa, BO3MOXKHO ONpPEaETUTh PaCCTOSHHE
ot npubopa 10 peiku. Humanou daneHomep - 3T0 ABE AONOIHHTENBHBIE HUTH
ceTku HuTeH (cM. puc.5 ). [ina 31oro Heo6X0AMMO B3Th OTCYETHI [0 BepXHEH H
HUXXHEH NaTbHOMEPHBIM HUTAM, MEPEBECTH 3HAYEHUA OTCYETOB B METPBI U
YMHOXHTb Ha K03 duLmeHT aansHOMepa pasHblil 100. Ha pucynke 5 oTcueTsi

o )



10 JaNbHOMEPHBIM HUTAM pasHsl 1830 MM 1 1660 MM, cies0BaTENbHO,

PaccTOAHUE OT HHBEIMPa 110 peliku paBHO 17 M.

PelKa_

~THUMU _Cemxu

N
~3

t=(1,83—1,66)100=17m

Pucynok 5 — Onpenenene pacCTORHUA HUTAHBIM JaIbHOMEPOM

TOUHOCTE ONpe/ieNeHus PacCTOAHMMN MO HUTIHOMY AATEHOMEpY MO3BONAET

MU3MEPUTH MUieYH HUBENUPOBAHHWA [IPHU MpOM3BOACTBE [EOMETPHUCTKOrO

HUBENMUPOBAHUA crnocobom «u3 CEepeanHb» (HepaBeHCTBO ey Ha CTaHUuMH

nonyckaercs He Oonee 5 m). [na Gonee TOUHOTO H3IMEPEHHS paccTosHUH

(pa3buBKa MUKETaka, ATMHA CTOPOH HMBEIMPHBIX XOIOB W T.11.) HeoOxoauMo

anGeraTs K UCMOMb30BAHUIO 3EM/IEMEPHBIX JIEHT ¥ PYNIETOK.

- 10 -



4 VYposrnr
VpoBHH B reofesdyeckux npubopax CiayKaT LIf YCTAHOBKM 4YacTei
npubopa B rOPH3OHTAIBHOE HJIM BEPTHKAILHOE MONOKESHHE WM UIH U3MEPEHHA
MaibiX YIJIOB OTKJIOHEHHA 3/IeMEHTOB npubopa OT rOPH3OHTANBHOrO MM
BEPTHKAIBHOIO MOJIOKEHUA. YPOBHM MOryT OBbITh CHEMHBIMH (Hampumep, Ha
HHMBEIMPHBIX PEHKaX) MM XKEeCTKO CBA3AHHBIMM ¢ npubopoM. B 3aBucHMOCTH OT
NpUHUMNA  [OeHCTBHA  YPOBHH MOAPAa3fACNfA0T  HA  XKHMAKOCTHBIE,

JNEKTPOMEXAHUYECKHE, MAATHUKOBBIC, «YyNpyrue» U T. 1.

OCHOBHBIMH  JNEMEHTaMH  JKMAKOCTHOrO  YPOBHS  ABAAIOTCS  €ro
YYBCTBUTENLHBIA 3EMEHT (amMnyna ¢ XKMAKOCTBIO) M ONpaBa JUiA KPEeIUICHHA.

JuIKoCTHbIE YPOBHM ObIBAIOT KpYIWible W UMAMHApUuEcKHe. B kpyriom
ypoBHe, u300paxeHHOM Ha puCyHKe 6a, B KauecTBe aMIynabl HCTIONb3YeTCH
CTeKAHHbLIA cocyd (1), BepxHAR yacTh KoToporo oTmHdoBaHa no cdepuyeckoit
nosepxHocTd. Cocya 3amoTHeH JIerKOMOABKHON XKUAKOCTBIO (CIUpT, 30up) U
CONEPXKHUT CBOBOAHOE MPOCTPAHCTBO 3aMONHEHHOE MapaMy 3TOW IKUAKOCTH
(my3eipex ypoBHs). B uMAMHAPHYECKOM YPOBHE, MPEICTABIEHHOM Ha PHCYHKe 60,
amnysa NpeACTaBaseT coOoi CTeKIAHHY mpybky (1), BHYTPEHHAS NOBEPXHOCTb
KOTOpo# oTuinHdoBana B suae HoukooOpa3HOro Tesna BpalleHHs W 3anofHeHa

KHUIOKOCTHEO.

Q — KpyTJiblil YPOBEHb; 8 — LIMIMHAPHYECKHH YPOBEHb.

Pucynok 6 — JKuakocTHbie YpOBHU

o



CBo60oaHOE MPOCTPaHCTBO C MapaMu KHIKOCTH (IMy3bIpex YPOBHA) OOBIYHO
cocrasasier 0,3— 0,4 wiunsl amnynsl npu t = 20 °C. Amnyasr (1) ypoBHE#H

3aKJTIOUEHEl B 0/passl (2), UMEIOILNe pe2VIupogouHble (JOCMUPOBOYHbIE) GUHIMb!

(3). 1llwmHapuyeckne ammynbl noapasfendiloT Ha npocteie  (ALITI),
xomrrericupoBanHble (ALIK) u peryaupyembie (ALP). Tlpu cumMerpu4HOM
PacroNoKeHUH My3biphKa OTHOCHTENBHO HYJb - MyHKTa OCb UMJIMHAPHYECKOrO
YPOBHS 33HMMAET TOPU3OHTANBHOE MNONOXKeHHe (OChIO YPOBHA ABJAETCH
KacaTenbHas K BHYTPEHHEH MOBEPXHOCTH aMITyJibl B HYJIb - ITYHKTE).

Vroji, Ha KOTOphIl HAJ0 HAKMOHWTh ammyny, 4TOObI My3bIpEK YPOBHA

NepeMecTNCs Ha OHO AeneHue (0ObIYHO 2 MM) - Ha3bIBAETCA LIEHOMH NeneHHs
YPOBHA.

[To MCNONB30BAHAMIO M HA3HAYEHHUIO PANUYAOT LMIHHAPHYECKUE OOBI4HbIE
(oAHOCTOpPOHHHME) YPOBHHM; pEBEPCHBHbIE YPOBHM (CO lUKanamMM Ha ABYX
NPOTHBONOJNIOKHBIX CTOPOHAX aMMyJbi); KOHTAKTHblE (UMIMHAPUYECKHH YPOBEHB
C CHCTEMOW MpU3M W MHUKPOOOBEKTUBOB JUISi TMOJY4YEHHUA COBMELIEHHOTO
u300pa)keHys KOHLIOB €ro My3blpbKa); HaKJIaAHbIE U MOABECHBIE YPOBHH; YPOBEHb

TanbkoTTa — UHIMHAPHYECKHI YPOBEHD C 3/1eBALMOHHLIM BUHTOM.

e



5 Buabi HHBEJHPOB

Hueenup — reopnezuueckuit npubop, npeaHasHaYeHHbIA Wi TPOBEACHMA
FEOMETPHYECKOTO HUBEIKWPOBAHHS.

Teomempuyeckoe Hugeauposaiue — NPOLECC H3IMEPEHUS Pa3HOCTEH BBICOT
TOYEK MECTHOCTH (npegbiucenuil h) W ONpPENENeHUs WX BbICOT C MOMOUIBIO
FOPU3OHTANBHOTO y4a BU3MpoBanus. bosee noapobHO o CymHOCTH 1 criocodax
reOMETPMYECKOr0 HUBENHPOBaHHA CTYAEHTHl O3HAKOMATCA HA NMPAKTHYECKHX H
NEeKLHOHHBIX 3aHATUAX.

JIyy _eusupoganus — 3TO MHWMBIH Jy4Y, TUPOXOMALIMHA Hepe3 LUCHTD
3pUTENbHON TPyOb HMBeMpa (uepe3 mepekpecTHe HUTeH OKynapa). Tak Kak
YCTPOMCTBO HMBENMpA HE MpeanojaraeT M3MepeHus BepTHKaNbHbIX YIIOB, a
3puTeNbHas TpyOa HAXOAWTCA B MpPAKTHYECKH BEPTHKANBHO HENONBHKHOM
NONIOKEHHUH, BU3UPHBIH JTyY HA3bIBACTCA 20PU0HMATbHBIM.

Mo KOHCTPYKUMH HMBENMPBHI MOryT GbiTh C yposHem npu TpyGe (H-3,
3HSJI, «JIUMKA - TOPHU30HT») wunu OGe3 ypoBHa. 000pya0BaHHbIE
xommnencatopamu (H-3K, SOKKIA B20).

Husenup paboTaeT B KOMIUIEKTE C peHKaMH, KOTOPbIE yCTaHaBIHBAOTCA

BEPTHKAbHO Ha ONpEACIAEMbIE TOYKH.

O6nacTs MpWMEHEHWA HHBEJMPOB KpaiiHe BeIWKa — HHBENNPOBAHUE
COOpYXKeHHil NMHEHHOrO THMA (KENe3HONOPOKHBIX W ABTOMOOHIBHBIX Tpacc),
BEPTHKAIBHAA CBEMKA [UIOMAJA0K, YCTPOMCTBO KOTJIOBAaHOB, OMpeAcieHHe
YKAOHOB ~ WHKEHEPHBIX  KOMMYHMKAUMH  (KaHAaMW3aLMOHHbIX, ra3oBEIX,
BOZOTMPOBOAHBIX Tpy® ¥ T.A.), BO3BEAEHHE CTPOMTENIbHBIX KOHCTPYKLUMHA B
FOPU3OHTATEHOE MPOEKTHOE MOJoKEHHE (MOHTAXK MUIT MEPEKPBITHI, yCTPOHCTBO
onanyBKu MOA MOHOMMTHOE MEPEKPBITHE), YCTPOHCTBO MECHaHbIX NOACHINOK 104
dyHIaMeHTH! W WHKEHEpHBIE KOMMYHWKAlUWM,  YCTPOHCTBO M TpoBepKa
MOAKPAHOBLIX MyTel, OLEHKA 0CAOK COoOpykeHHH H T.A4. [lepen Hawanom paboTei
¢ mobol Moaensl HUBENMpa HeoOXO0AMMO IMPOBEPUTH BEINOIHEHHE MOBEPOK

npubopa (cM. pazznen 6).

=13



B KayecTBe MCTODHYECKOTO 3KCKypca NpPUBEAGHO YCTPOHCTBO M
XapaKTepuCTHKH Taknx npudopos kak H-3 (CCCP), H-3K (CCCP) nociy»XHBIIHX
NPOTOTHNOM JUTS CO3aHHA COBPEMEHHBIX [E0/Ie3MHECKHX HHCTPYMEHTOB.

Haubonee mMpokoe NPHMEHEHWE B TEONE3MYECKOH [PaKTHKE HAlIH
uuBenupsl:  3HSJT (Pocems), «JIumka-Topusonm (Poccus), SOKKIA B20
(SAnoHus).

5.1 Huseaup H-3

H-3 OTHOCHTCS K KJ1aCCy TOUHBIX ONTUYECKHX HHBENUPOB. B coBpeMeHHbIi
reone3uyeckoi npakTvke npuGOp MPUMEHATCH peako W3-3a HeyaobcTea W
HECOBEPIIEHCTBA KOHCTPYKUMH, KakMM SHBISETCA MOCTPOEHWE 3PUTENbHOMH
Tpy6oit 06paTHOrO, T.€. NepeBepHyTOro usobpaxkeHus 00beKTOB. JlaHHbIH daxt
NPUHYKIAET K  WCMONB30BAHMIO  YCTApEBLUIMX  HMBENHDHBIX peex ¢
TIepeBepHYTOH LIKAIOH.

Lluppa B oBO3HAYeHMM Mapku HuBenupa 0003HAYAET CPEAHIO
KBaJIPaTHYECKYI0 OWwMOKy npeBbilieHWs Ha | KM ABOHHOrO (B MpAMOM U
ofpaTHOM HanpasieHWH) HuBelMpHOro xona; [lna nusenupa H-3 cpeanss
kBanpariyeckas ownbKa pasHa 3 MM.

O6wwit Bua HuBenupa H-3 npencrarneH Ha pUcyHke 7.

OCHOBHBIMH /IEMEHTaMH HUBENUPA ABAAIOTCS 3pumenvuas mpyba (13) c
KECTKO 3aKPEIUIEHHBIM yunundpuyeckum yposuem (1) (nonpobxee cm. pasjen),
nodcmaska (7) ¢ nodvemusimu sunmamu (6), kpyensiii ypogers (8) (noapobHee
cM. paszen 4), a TaK e Hagooswu (4), 3aK, numensHoll (3) U 3NCBAUUOHHBIU
(9) gunmpi.

3putensHas Tpyba cocTOoMT W3 o0wekmusa (2), okyiapa (12),
oxycupyiowezo eunma_(xpemanvepsr) (11), ywiundpuueckozo ypoeus (1). B

nofe 3peHus 3puTensHOM TPYObI HaGmiomaTens BHAMT CemKy Humeu,

u306pakeHHYI0 HA pUCyHKe 8, a Tak Xe B neBoi ofnactu M3oOpaxeHue
MONOBMHOK  LMJIMHAPHYECKOro ypoBHs. Takod ypoBeHb  Ha3biBaeTCA

xoumaxmuviti. KOHTaKTHe ypoBeHb obserqaer paboTy C HHBEIHPOM U
S




MO3BOJIAET OTC/ISKHUBATEH MONOKEHHE UHJIMHOPHYECKOrO YPOBHSA, HE OTPLIBAACH

OT B35THA OTCYETOB 1O pelke.

= g I
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I — unnunapuuecknit yposers; 2 — o6beKTHB; 3 — 3aKpenuTeNbHBINA BUHT; 4 —
HABOIALMH BHHT; 5 — NOALEMHbIH BUHT; 6 — rubkas niacTuHa; 7 — MOACTaBKa;

8 ~ Kpyrabiii ypoBeHb; 9 — 3nMeBauHOHHbIN BUHT; 10 — OnopHas niomanka; 11 —

bokycupyrouinii BHHT (xpemanbepa); 12 — okynsp; 13 — 3puTenbHas tpyba

PucyHok 7 — Husenup H-3

a, 6 — ny3bipex LMAMHAPUYECKOrO YPOBHA BHe HYNb-MIYHKTa; B - Iy3bIpeK
LMIHHAPHYECKOrO YPOBHA B HY/b-MTYHKTE.
PucyHok 8 — ITonie 3penus 3putensHoii TpyOsl HuBenupa H-3
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Ha onoproit nnowadxe (10) yerpoen 3axpenumensuotii gunm (3) KoTopbiit
CHYXHT A3 QHKCAUMH 3pUTENLHOR TpYObl OT BpallieH!s BOKPYT BEPTUKAIbHOM
OCH MHCTPYMEHTa, a TaK JKe Kkpyanuiii yposgens (8). I'pybas naBoaka TpyOsl Ha

pefiKy OCYyLISCTBAETCA MNPH OTKPENUIEHHOM 3aKpenuTeNbHoM BuHTE. [lpw
3aKPEMIEHHOM 3aKPENUTENBHOM BMHTE  OCYIUECTBJSAETCA TOYHAd HaABOAKA
TpyObl  nasodswum  eunmom (4). Heobxomumo nomuuTs, HTO npM
OTKPEIUIEHHOM 3aKDEMWTENBHOM BHHTC, HABONAIUMIA BWHT BpAlIAeTCA «B
xosoctyion. Kpyriibiit ypoeHs npeaHasHaveH uis rpy6ooi HacTpoiku npubopa
No TPHBENEHHIO BEPTUKANBHOW OCH WHCTPYMEHTa B OTBECHOE TIONOXKEHHE.
IMpusenenue ny3sipbka KPyrIOro ypoBH: B «HYJb MyHKT» OCYILUECTB/AETCH NPH

TIOMOLLM BPAILEHUA nOObeMHbIX 8UHMO8 (6).

Ann npusedenus nusenupa ¢ pabomocnocobnoe noaoxcenue

HeooXo0uUMo:

1) pa3BssaTh peMEIIOK BOKPYr HOXEK LUTATHBA W OCBOGOAMTH 3WKUMHBIE
BHMHTH! LUTATHBA;

2) He packilaabiBas WITATHB, BLITAHYTH €ro HOXKH 10 TeX rop, MoKa FoJI0BKa
lITaTHBA HE OKAKETCA Ha ypOBHE ria3 Habmrojarens, 3aTeéM 3aTAHYTh
3KHMHBIE BHHTBI;

3) paccrosHMe MEXIY HOXKAaMHM [O/KHO ObITh TaKOBO, 4TOOBI OHH
00pa3zoBbIBANH PaBHOCTOPOHHUI TPEYTOIBHHUK,

4) ybeautcs, 4TO CTOAMK WITAaTHBA PACHONOKEH NPUOIUIMTENBHO B
FOPU3OHTANBHO U 3aQUKCUPOBATL HAKOHEHHUK HOXKEK WITATUBA, YTONHB
MX B FDYHT;

5) npuaepxuBas npubOp Ha ILTATHBE, 3aKPYTUTL CTAHOBOH BHUHT;

6) 3axaTh CTAHOBOM BUHT;

7) BpallleHHeM MOXBEMHBIX BUHTOB MPUBECTH My3bIpeK KPYrJIOro YPOBHS B
LeHTP (HYNB-TlYHKT) KaK MOKa3aHO Ha pucyHke 9. [lpu BpaueHun

MOABEMHbIX BUHTOB HEOOXOAHMMO MOMHHTB, YTO XOA BHHTOB OrpaHH4eH.

6=

—



Hns 6osnee GpicTpoii HaBomkM HaubGosee yIOGHBIM ABNAETCA BpalleHHE
MNOXBEMHBIX BUHTOB HaBCTpeYy APYT APYTY;
8) mpH  MOMOWM  3MEBAUMOHHOTO  BHHTA  MPUBECTM  My3bIpeK

UMIHHADHYECKOro YpOBHA B LUSHTP LIKAJIbI.

PucyHok 9 — Yeranoska nusenvipa Ha wratus. [IpuBenenue my3sipska

KPYTJIOTO YPOBHS B HyJIb-ITYHKT

CospemenHbim auanorom nusenupa H-3, mmpoko ucnonbsyemeiM npw

NPOM3BOMICTBE IEOE3UHECKHX paboT ABaAeTca HuBeaup 3H-5]1.

5.2 Husenup 3H-5J1

Ontuyeckuit wusenup 3H-5J1 ¢ yposHem npu TpyGe M rOpH3OHTATHHBIM
KPYroM OTHOCHTCA K KjiacCy MpHOOPOB TEXHHWHYECKOH TOYHOCTH M MpEJHA3HAYEH
WiR CO3/1aHWSA BBICOTHOH OCHOBEI MY TOMOrpadH4ecKUX CHEMKAX, NPOBEIECHUH
U3bICKaHUH W B ctpoutensctse. Lludpa «3» B 06o3Hauenuu HuBeHpa o3HauaeT
HOMEp monend WHcTpymenta. Lluppa «5» obGosmauaer CpeIHEKBa/PATHYECKYIO
MOTPEIIHOCTRIO 3MEPEHHA NpeBblleH!H Ha | kM Xo4a paBHyO 5 MM. Byks «JI»
0bo3Ha4aeT, 4o NpuGOp OCHaILeH 1UMEOM 20PU3OHMANLHO20 KpY2a.

Jlumb - nAOCKOE KOMBLUO C HAHECEHHBIMM Ha GOKOBOW MOBEPXHOCTH
WUITPUXAMH, JENAUHMH OKPYXXHOCTb HA PaBHbIe 4acTu (Fpamycsl U T. M.); CIYXKHT

[ OTCHeTa Yr/IOB B YIJIOMEPHBIX MHCTPYMEHTaX. YYHMTHIBas OCOOEHHOCTH
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KOHCTPYKIIMM HUBENMpA (3puTenbHas TpyGa BPalaeTCA TOMBKO B FOPU3OHTANLHOM
HAIPaB/IEHUM BOKPYr OCH WHCTPYMEHTA), JMMO B HUBENMPAX MpEAHA3HAYCH A4
M3MEPEHHA TOMLKO TOPH3OHTANBHBIX yrioB. Tak Kak uUeHa AeneHHMd numba
uupenupa 3H-5J1 - 1°, and BLINONHEHHsS GOMBLIMHCTBA FEONE3MHECKHX 3anad
CBA3ARHBIX C H3MEPEHUEM YIJIOB C JIOCTATOMHOH TOUHOCTHEO, JAHHbIH HHCTPYMEHT
He npurofeH. 18 TOYHOro W3MEPEHWs YI/oB (C TOYHOCTBIO A0 HECKOMBKMX

CeKyHz) NMpH NPOM3BOLCTBE TEONE3MUECKUX PaboT WCIOMB3YIOT meodonumst U

maxeomempei.
O6wwit Bua Husenupa 3H-5J1 npeacrasneH Ha pucyrke 10.

18

| — 3epkano; 2 — UMIMHAPHYECKMH YPOBEHb 3 — IOCTHPOBOUHLIE raiku
LMIMHAPUYECKOro YpoBHS; 4 — Genbiii 9KpaH; 5 — I0CTUPOBOUHBIE BUHTbI KPYTJIOro
ypoauz.; 6 — Kpyrisiit ypoBeHb; 7 — [OXBEMHbIE BHHTBI; 8 — noacraska; 9 —
nasonAwmit BUHT; 10 — kopryc Huska; 11 — odwexTms; 12 — kopmyc; 13 -
dokycupyrowuii  BuHT  (kpemanbepa), 14 —3neBalMOHHBIH  BHHT; 15 —
metanauueckuit numb; 16 — unaekc; 17 — uuzekc; 18 — raiika.

Pucynok 10 — Husesup 3H-5JI

183



Husenup uMeeT 3puTeNbHYIO TpyOy npamMoro uaoﬁpmém. Obwvexmus (11)
BBIBEJICH HapyXy, Ha €ro onpaey, NpH HEOOXOOMMOCTH, YCTPaUBAeTCs JIMH3OBasA
Hacajka IUIA BHU3MPOBaHMS Ha peiiky, pacnonoxeHHyilo Ommwxe 1,2 M. Ilpu
BpAIEHUK Juonmpuiro20 koneya (13), HACTPauBAETCs YETKOCTh W300pakKeHWs
CEeTKH HUTeH (MPH ONHOM M TOM MOJIOKEHHH AMONTPHUUHOTO KOJBLA, PE3KOCTh
CeTKM HHWTEH /UiA pas3iuyHbiX Habmogartenel OydeTr HeOAWHaKOBa, YTO
o0ycnoBneHo HHAMBKHAYANbHONH OCOOEHHOCTHIO OCTPOTHI 3peHHs Habmonarenei).
Kpemaneepoii (14) 3purenshyio TpyOy (GOKYCHPYIOT Npy HaBeNEHWH Ha pPEiKy.
Llunundpuueckuii yposens (2) NOACBEYMBAETCsA NMPH NOMOLUM 3xpana (4). 3epxano
(1) cnyxur mia  ynobctea HabmIONEHMA 33 MNOJOXKEHHEM  I[My3bipbkKa
LWHIHHAPUYECKOro yPoBHA. BepxHss uacTh HUBENUpa CBA3aHA C KOPHVCOM HU3KA
(10) 6e3modTOBBIM NPYKAHHBIM LIADHUPOM H MOXET HAKJIOHATECA OTHOCHTENBHO
HM3Ka Ha Manblifi Yron C MOMOIUBK 3/1e8ayuoHH020 eunma (15). PykosaTku
Hagooswe20 eunma (9) GeckoHe4 HOH HaBoAKM AN yao6CcTBa paboThl Kak MpaBoi,
TaKk ¥ JIeBOM pPyKOH pacrofioxkeHsl 1o obe ctopoHsl mpubopa. Ha BepxHeii
TIOCKOCTH KOpIyCa HHM3Ka HAXOOWTCA Kpyeabld ypoeeHs (6) chnyxammi ans
YCTaHOBKM OCH HHBEAHMPa B OTBECHOE MONOXKEHUE. MexIy KOpIyCOM HH3Ka W
nodcmasxou_(8) pacnionoxeHn memannuveckun aumd (16) KOTOPHIA MOXHO

BPYYHYIO YCTaHOBHUTb B TpebGyemoe monoxenue. Orcuer no numby Gepyr npu

nomouu undexca (3). Ipu BpallieHHH HUBEAUPA NUMO OCTAETCA HEMOABUIKHbIM.
[lpuHuun npueedenun nuserupa & pabomocnocoinoe noAoYHCeHUE

aHaJOrHyYeH ONUCaHHOMY B pazaene 5.1.

5.3 Huseaup H-3K

TouHbli ONTMYECKWH HHUBENHP C CaMOYCTaHABJMBAIOWEHCA JMHHEH
BH3MPOBaHWA, MNpeaHa3sHa4YeHHbIA i HuUBenuposanua I, | KJIacces
TEXHUYECKOTrO, a TAKKE LIS MHXKEHEPHO reoie3uyeckux paboT NpH H3bICKAHUAX U
CTPOMTENLCTBE 34aHWH M coopyxenwi. Husennp obecrnieyuBaet BBIIONHEHHE

reOMETPHYECKOr0 HHBEIHPOBAHHA CO CpPeiHeHl KBaapaTH4ecKoi MOTPEMIHOCTHIO 3
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MM Ha | KM [JBOHHOrO XOAa, O 4eM CBUIETENsCTBYeT umdpa «3» B Ha3BaHWH
npubopa. Byksa «K» o03Hauaer, 4To Mpubop OCHAILEH KOMNEHCAMOPOM.

Komnencamop - NPUCTIOCOGNIEHNE B CaMOYCTaHABIMBAIOIMXCA HHBENUpax
JUI  aBTOMATM4ECKOro YHep)KaHHWA JIMHHM BHU3MPOBaHHA B TOPH3OHTANBHOM
nonoxeHuu. [1pU HaKIOHe 3PUTENBHON TPyObl HHBENAMPA HA HEKOTOPBIA Manblii
yron (0T eauHull A0 MeCATKOB MHHYT). Komnencatop BO3BpallaeT JIMHHIO
BU3UPOBAHUA B FOPH3OHTANbHOE NonoXkeHue. Eciu yron HakioHa MPeBOCXOAMT
NOTIYCTHMYIO BETMYMHY yriia KOMIIGHCALMH, TO KOMIEHCATOp paboTarh HE MOKET.
CylecTeyloT pa3nuuHble YCTPOHCTBA KOMIIEHCATOPOB, HO BCAKMH KOMIEHCATOP
npeacTaBnser cobOM MeXaHWHYECKHH WM THAPOMEXAHUYECKHH MAaATHHK,
Pacro/IOKeHHbIH B 3pUTENbHOMN TpyOe MeXny OOBLEKTHBOM M OKY/IAPOM MM nepen
obbextuBoM. Kpome MasTHHKA B KOMITEHCATOpe UMeeTes elle aemndep (racutens
konebanuit) — npucnocobnenue W yCrokoeHus konebaHni MasTHUKA.

Husenup H-3K uMmeer npU3MEHHBIH KOMMEHCATOp, CX€Ma KOTOpOro
npeacraeneHa Ha pucynke 11. 3purtensHas Tpyba umeer obwexmus (1),
Qoxycupyrowyio aunzy (2), cemxy (5) u oxyuap (6). Komnercatop COCTOMT U3 ABYX
npamoyeonehblx _npusm (3) u (4). Tlpusma (3) nojseuieHa K BEpXHEH 4acTw
Kopnyca Ha [BYX Mapax CKpeuwwBawoommxcs Hutei. KoneGanmus komnencatopa

racatcs  Oemngpepom  (8) nopuiHeBoro Thna. Kowmmexcatop cHabxen

ozpanuyumenem (7), NPEAOXPaHAIOLIAM HUTH MONBECKH OT 0OPbIBOB.

!

Pucynok 11 — YetpoiicTBo komneHcaTopa Husenupa H-3K
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B coBpemeHHOM reomesuveckoii npaktuke, Husenup H-3K npumensercs
penKo, MoToMmy 4TO Kak ¥ y Husenupa H-3 sputensHas tpy6a mpubopa H-3K
CTpouT 0OpaTHOe, T.€. TEPEBEpHYTOE usonmerue obsexToB. O6umii BUA
HUBENMpa NpeJCTaBleH Ha pucyHke 12 a. 5

Husennp H3-K He umeer 3akpenutenbHOro BHHTa (B OT/IHUHE O;r HMBEIMpa
H-3). Ilpu rpybomM HaBeneHMM Ha pelKy HOCTATOYHO JIErKO Bp‘«;maé'mx PYKO# U
HaleXXHO (UKCHpYeTCs B HYXHOM HanpasieHHH. TouHoe HaBe/IeHHE TpyOBI
HUBENMpA Ha PEHKY BBIMONHAIOT BPAILICHHEM ONHOM U3 IBYX FONOBOK HA600AUE20
gurima (1) 6eCKOHEYHOM HABONKM, PAacrONOKEHHBIX ¢ 06enx CTopoH mpubopa U
T103BOJIAIOLLIMX BBINOJHATH HaBeJeHHE KaK NpaBo#, Tak U JeBoi pykol. Omxudrioe
sepkansye (S)CHyKWT Ans yaobeTBa HAGMIONEHHS 33 MOJONKEHHEM Iy3bipbKa
Kpy2no20 ypoeHa (6).

Hwnadparma cemxu numet (10), w3o6paxeHHas Ha pucyrke 12 6, Kpernurcs B
OKY/APHOW YacTH 3PUTENBHOH TpyObl NBYMS BEPTUKANbHBIMHU OCMUDOBOYHLIMU
gunmamu (8), ¢ MOMOUIBIO KOTOPbIX CETKY MPH HEOOXOAUMOCTH MOXHO CMELIaTh B
BEPTHKANbHOM MIOCKOCTH BBEPX WJIM BHU3. DT BHUHTBI, KaK H KPEMEXHbIC BUHTBI
OKyJipa, Kpensiye ero B Topue Kopryca TpyObl, 3aKpPbITbl NDEOOXPAHUMENEHBIM
Koanauxom (4), KOTOPbIH MOMKHO JIErKO CHATb, €C/IH CBUHTHUTH TUIOCKYIO FaiKy.

W3 pucyHka 12 BumHo, 410 B omiMuue oT HuBenupa H-3 u 3H-5JI, B
[2HHOM MOJeNY HUBENUpa OTCYTCTBYET LMIHHADUYECKHI YPOBEeHb NpH Tpyde,
YTO MPHBOAMT K MCKJIIOYEHHMIO M3 KOHCTPYKUMM MHCTPYMEHTA 3JIEBaLMOHHOrO
suHTa. [Tone 3peHus TpyObl HUBeNUpa aHanoruyHo Husenupy 3H-5J1. Ipurumn
B3ATHA OTCYETOB MO peiike TakoM e Kak U y HUBEJHPOB APYTHX MOJE/IEH.

[IpuHUMN npueedenus nuserupa € pabomocnocobroe nonotceHue
aHANIOrHYeH OMMUCAHHOMY B pasziene 5.1 (3a MCKMO4eHHeM MyHKTa 8).

CoBpemenHbiM aHanorom Husenupa H-3K, mmpoko ucnons3yeMeiM MpH

NPOKM3BOACTBE reose3nyeckux pabot asasercs Huseaup SOKKIA B20.
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] — waBonsuwii BUHT (DeckOHeuHOH HaBOAKHM); 2 — (OKYCHPYHOLUMH BHHT
(kpemasbepa); 3 — OKyJIIp C AHONTPHHHBIM KONbLOM; 4 — MPeaoXpPaHUTENbHbIH
KOAMa4oK; 5 — OTKMAHOE 3epKaibile; 6 — Kpyribiii ypoBeHB C Tpems
IOCTHPOBOYHBIMU BUHTaMH; 7 — MOABEMHbIA BUHT; 8 — KOCTHPOBOYHbIE BHHTHI
CETKM HUTEH; 9 — pe3bba niockow maidei; 10 — ceTka HUTEH (HaHeceHHas Ha
CTEKNAHHYIO IJIaCTHHY).

Pucynok 12 — Husenup H-3K (a) u nonepeunbiii pazpes oKyaspHO#H YacTH

3puTenbHO# TpYyOhI (6)

5.4 Huseaup SOKKIA B20
®upma SOKKIA (SInonus) sapnsercs KpynHelwed 3apyOexHon
npubopoctpontenbHoit Gupmoi. [Tpubopst 370 GUPMBI OTIKYAKOTCS BbICOKOM
HAJIEHHOCTBLIO, U OONBIIMHCTBO U3 HUX UMeeT rapaHTuio 25 net! Onrudeckuit
uusenup SOKKIA B20 ocHaiieH ObiCTpOASHCTBYIOUIAM aBTOMATHYECKHM

KOMNeHCamopom ¢ mazhumubim ___ Oemngpepom.  TlpuHumn — paboTsl

KOMTEHCATOPOM C MarHUTHBIM AeMNiepoM Cneayiomuii - raueHue konebauui
MPOHCXOANT C MOMOLIBIO MarHWTHOro mons. Kaxnbiit pas, koraa MasTHUK
TMPOXOAUT MHMO KYCOYKAa MarHMTa, MArHUTHOE MOfE TOPMO3UT ero ABHIKEHHUE -

M TaK HECKONLKO pa3 A0 MONHOM OCTAHOBKM MasTHWKa. Takum oOpa3om, monx
0



NEHCTBUEM MArHUTHOrO NOAA TMPOMCXOJAT ObICTPOE rauieHue KonebaHwmi
3epKasia M COOTBETCTBYIOHIad crabunu3aums u300paKeHHWs B MONE 3peHus
HUBENHpa.

[Tocne Toro, kak mpubOp BbICTAaBJIEH C MOMOLIBID KPYIJIOTQ YpPOBHS
(ny3blpek  Kpyrjoro ypoBHS HAaXOOMTCA B  HYJb-MYHKTE), MEXaHWU3M
aBTOMATHYECKOW KOMIEHCAUMH YCTAHABIMBACT OChb BH3MPOBAHHA TOYHO B
FOPU3OHTANTLHOE MONOXKEHHE.

O6uui Bua Husemupa SOKKIA B20 npenctasnen Ha pucysie 13.

Husenup SOKKIA B20 npu rpy6om HaBeseHuH Ha peiiKy HOCTaTOYHO
JIETKO BpalLAeTCsi PYKOH W HANeXKHO (QUKCHUPYETCs B HY)XKHOM HAMpaBACHUM.
Toynoe Hapenenue TpyObl HUBENUPA HAa peHKY BBINOAHAIOT BPALUEHHEM OXHOM
U3 ABYX TONIOBOK Hagooswezo eunma (8) OECKOHEYHOH HABOIKH,
pacnojoKeHHbIX ¢ 00eMx CTOPOH npubopa M MNO3BOASIOWMX BBEINOIHATH
HaBe/ICHWE KaK NpaBOM, Tak M JIEBOi PYKOH. 3epkano (2)cnyxut ans ynobcTea

HabMI0eHKA 32 MONIOXKEHHEM My3bipbKa Kpyenoeo yposha (5). IlpuBenenue

BEPTUKANLHOW OCH MpuOOpa B OTBECHOE MOJOXKEHUE OCYIIECTBAAETCS MyTeM
MPUBECHHSA TIy3bIPbKA KPYIJIOrO YPOBHA B HYNb-IIYHKT BPAILEHHEM NOOBEMHbIX
sunmoe (6). Ilpn BpalleHuH AHONTPUAHOTO KOMbLA HA okyuspe (14) npubopa,
HacTPauBAETCA PE3KOCTb CETKH HUTEH. (DOKYCHpPOBKA 3pWTeNbHOM TpyOBl Ha

00beKTe HUBENMPOBAHWS OCYILECTBAAETCS MYTEM gpaweHus kpemaisepst (10).

HSMCPBHHSI FOPHU3OHTANBLHBIX YT/IOB OCYLUECTBIACTCA NYTEM B3ATUS OTCUETOB

1o urdexcy (12) ¢ numba (11) ropu30HTATBHOTO Kpyra.
[lpusunn npueedenuna nueenupa & pabomocnocobnoe nonoxHceHue

aHaNOTMY€EH OMUCAHHOMY B pa3aene 5.1 (3a HCKITIOUYeHUeM MyHKTa 8).
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1 — obbexTHB; 2 — 3epkano; 3 — BU3Mp (Zns rpyGoi HaBONKM Ha peiKy): 4 —
HOCTUPOBOYHBIE BHMHTBI KPYMJIOTO YPOBHA; 5 — Kpyriiblit yposeHb, 6 —
NOABEMHBIN BHHT; 7 — MOACTaBKA; 8§ — HABOAAUIWH BUHT, 9 — NHH3bI 0OBEKTHBA;
10 — dokycupyrouwmii BuHT (kpemansepa); 11 — num6; 12 — uHmekc; 13 —
KOAMAaYOK IOCTHPOBOUYHBIX BUHTOB CETKH HUTeH; 14 — okymsp.

Pucynok 13 — Husennp SOKKIA B20

5.5 JlazepHbld HHBeaHp «JINMKa - TOPH3OHT»

JlazepHblii HUBENMD BBIMOAHEH TNO  KOHCTPYKTHBHOW CXeMe OOBIMHOIO
ONTHUYECKOro HHUBENUPa, YTO AenaeT paboTy C HUM MNPUBBIYHOM M TMOHATHOH.
OcobennocTsio Mpubopa sBASETCS BO3MOXXHOCTb BpAILEHMA NIa3ePHOro Jiyya B
rOpH3OHTANBHON MIOCKOCTH, a 90-rpajycHas MOBOPOTHas MEHTANpHU3Ma

MO03BONAET CTPOHUTE BEPTUKAIBHBIE MJIOCKOCTH.

.



HuBenup, npenctaBneHHbli Ha PpHCYHKE 14, COCTOMT M3 ABYX 4acTei:
kopnyca (4) v nodcmasku (13). B xopryce pasMellleHbl aazepusiil mooyne (1),
anemenmer_numanus (10), nepexnwouamens numanua (11), unopuyeckui (3)

Kpyeaviii (5 HU.

Yron (HenapainenbHOCTh OCH LMIMHAPUYECKOr0 YPOBHA W Na3epHOro Nyya)
NPUBOAMT K HYJIHO FOCTHPOBKOM Na3epHOr0 MOJY/A C MOMOIILIO TPeX BHHTOB,
HOCTYIl K KOTOPBIM OTKPBIBAETCS MPH CHATUM KOJIMAKa.

90-rpanycHas TOBOPOTHaA newmanpusma (7) npu paborte ycraHaBNHBaeTcs
HETMOCPEACTBEHHO HA Konnaxk (8). Bpamas ee, MOXKHO MONYYHTb BEEp Na3epPHBIX
Nlyuei B IMJIOCKOCTH, NEPNEHIUKY IAPHOA FOPU3OHTANBHOH OCH.

BepxHss 4acTb HUBEIUPA MOKET HAKJIOHATLCA OTHOCHTENBHO HH3KA C
MTOMOUIbIO 31e6ayuorH020 unma (15). Ha 60KOBOM MpHiMBE HU3KA HAXOAWTCS
KpYyribiH YPOBEHb [UIA YCTAHOBKM OCH HUBENMPA B OTBECHOE MONOKEHHUE.
HOCTHPOBKY KpPYTrIOro YpOBHS BLITONHAIOT UCHPABIEHHbIMU GUHMaMu(0).

OceBas cucTeMa HHBENUPA pa3MELIEHa BHYTPH MOACTABKH H MO3BONAET
BpaulaTe Kopnyc 6e3 orpaHu4eHus yria noBopora. BeibpaHHbli yroa nosopoTa
duxcupyercs cmonopreim sunmom (12). llodvemusie gurmei (14) cayxat ans
OTBECHO# YCTAHOBKH OCH HUBenMpa. B uenTpe noacraBky HaxoauTes pe3sboBoe
OTBEPCTHE JUTA COEIMHEHUA HUBENHUPA CO LITATHBOM.

baarozaps BUAMMOMY KpPacHOMY Jiydy HUBEIHDP MOXET UCIONbL30BaThLC Oe3
NpUEMHHKA W3/TyYEHHA, a TaKXKe B OOJbLIMHCTBE OTAENO4HbIX paboT - Ge3 peiiku.
Hannuue noacsetky UMIMHAPUYECKOTO YPOBHS obneryaer paboty B YCAOBHSX
cnaboi OCBEIEHHOCTH.

MpuHuUn npusedenun nusenupa é pabomocnocobroe nonoxicenue

aHanoruyeH onucaHHoMmy B pasaene 5.1
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1 — nazepHblii MOMYJIb; 2 — IOCTHPOBOUHBIH BHHT; 3 — LUTHHAPHYECKHIl YPOBEHS; 4
— KOpIYC; 5 — Kpyr/iblit yPOBEHB; 6 — FOCTUPOBOYHBIE BUHTBI KPYIJ/IOr0 YPOBHS; 7 —
npusma; 8 — Kkpeimka; 9 — xoanayok; 10 — 3nementsl nuTaHus; 11 —
nepekoyatens; 12 — cTONOpHBIA BUHT; 13 — noacTaska; 14 — noaAbEMHBIN BUHT;
15 — aneBaunOHHBI BUHT; 16 — BUHT; 17 — KpbiluKa.

Pucynok 14 — JlazepHbii HuBenup «JIMMKa-ropusoH™
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6 IloBepkH 4 HOCTHPOBKH HHBEJIHPOB
[Tepen KaXabiM HAYANIOM TOAEBBIX PaGOT C NPUMECHEHHEM HHUBEIHPOB, OHH

JAOMKHBI OBITh nogepeiisl, a npu HEOOX0IMMOCTH OMbBIOCMUPOBANDL.

Ilogepxku — 3TO [EHCTBUA, KOTOPHIMH KOHTPOJIMDYKOT MpaBHIBHOCTE
i B3AHMHOTO PacroNOKEHUs OCHOBHbIX Ocell npubopa.
FOcmuposka — COBOKYNMHOCTb OMEpalyd MO NPHBEACHUIO  MEphI,

| H3MEPHTENBHOTO MM ONTHYEcKoro Npubopa, MexaHu3MOB (WK WX yacreit) B
paBouee cocTosHUe, 0GECIEYMBAIOLIEe TOYHOCTD, NMPABUIBHOCTD H HAAEKHOCTD
ux neiicteua. Kak npasuno, 1ocTHpoBka TpebyeT Crieuuan3upoBaHbIX HABbIKOB
¥ onpeneneHHOro oneita paboTel ¢ npuGOpamu, MOITOMY B GONBLUIMHCTBE
Cy4aes, IOCTHPOBKY BBIMONHAKT CIIELHANH3HPOBaHHbIC OPraHH3aluu (LICM).
Ocrogusie ocu npufopa NpeiCTaBIeHsl Ha PUCYHKe 15:
e Ocs Kkpyrjioro ypoBHs /-/ — MHUMas BEpTHKAIbHAR JIMHUA, NIPOXOAALIAA
| 4epe3 USHTP KPYrJIoro YpoBHS;
e Ocp BpauieHus Husenupa [[-/l — MHUMas Be-p:rul‘(anbuax SIUHUSA, BOKPYT
KOTOPOW OCYLIECTBNETCA BPallieHUe HHCTPYMEHTA;
| e Ocb uMAMHAPHUYECKOTO YPoBHA [/I-I/] — MHUMAasA rOPU3OHTATbHAN JIHHUA,
NPOXOAALLAA Yepe3 USHTP LUMIMHAPHYECKOro YPOBHA,
} e BusupHas ocb [V-IV — MHMMasd ropv30HTANbHAA JIMHMSA, MPOXOAALiad
' yepe3 UEHTp 3puTenbHOM TpyObl HHBenupa (uepes repeceueHue

BEPTUKANLHOI U Cpe/Heil ITPUXOB CETKH HUTEH).
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@ — OCHOBHBIE OCH HHMBenupa; 6 — OCb KpYIJIOTO YPOBHA; 68 — OCb

UMIHHIPHYECKOTrO YPOBHS.

Pucynok 15 — OcuosHbie ocu npuGopa

llepsas_nosepxa: oce kpyanozo ypoews I-I donxcwa napamenswa ocu

epawgerus Huseaupa [1-11.

JlnA noBepKkM 3TOr0 yCNOBMA MONBEMHbIMH BHHTAMHM TPHBOJAT My3bIpeK
KPYTJIOro ypoBHA B Hy/lb-MTYHKT M MOBOpa4YHBaloT TpyOy HUBenupa Ha 180°. Ecu
MY3BIPEK CMECTHICA C HyNb-NyHKTa Goniee, yem Ha 0,5 nesieHus, TO MPOU3BONAT
HOCTHPOBKY.

fOcmuposka: MCIpaBUTENbHBIMH BUHTAMU KPYT/IOTO YPOBHA MepeMelialoT
Ny3blp€K K UEHTPY Ha TOJOBMHY JOYT'M OTKIOHEHHS, a OKOHYaTeNbHOEe

COBMELICHHE My3bIpbKa YPOBHA C LEHTPOM aMMy/ibi NPOW3BOAAT MPH MOMOLIH

NOABEMHBIX BHHTOB.
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Bmopan _nogepka: eopuzoHmanbHas Hume cemku OoaxcHa Oeimb
nepnenouxkynsapna ocu spawenus Husenupa I-11.

Jina BHINOAHEHWA 3TOro ycnoBus Ha paccrosHuu 20-30 M OT HuBenupa
YCTaHaBIMBAIOT peiiky. TpyOy mnpubopa HaBOAAT TakuM 00pa3zoM, H4TOOBI
u3obpaxkeHne peiKH PacnoNokKUIOCh y Kpas nofs 3peHus TpyOsl u 6epyT oTcueT
MO rOPU3OHTAIBHOMY (CpeaHeMy) WTPUXY CETKM HUTEH. 3aTeM HaBOOALLMM
BHHTOM 3pUTeNbHYIO TPYOY NOBOpa4HBAIOT TakuM 06pa3oM, 4To6sl H300pakeHHe
peliKy 0Ka3anock Y MPOTUBOMONIOKHOIO Kpas noss 3peHus TpyOwi. Ecnu otcuer
HE M3MEHHICH, TO YCNOBME BBIMONHEHO. B npoTtwBHOM cnydae Heobxomumo
NPOBeNEHNE IOCTUPOBKH.

JaHHYIO TOBEPKY MOMHO TaK € BbINOJHHTb, BU3HMPYK BEPTHKATBHOM
HUTLIO CETKM, HAa HHWTh OTBECA YCTAHOBJEHHOro Ha paccrosHuu 10-15 M ot
uHcTpymeHTa. Ecnv HuTh 3puTenbHON TpyOb! He coBnana ¢ HUTBIO oTeeca Honee
yem Ha 0,5 MM, MONOXKEHHE HUTEH CETKH HCTPaBIAIOT.

lOcmupoeka: ~ CHUMAIOT 3aUIMTHBIA KOAMAYOK OKyJspa, ocaabasoT
KPEICKHbIE BUHThI OKYJIAPHOH YacTH 3PUTENILHOM TpyOb! U, MOBOPa4MBas CETKY
HHTEN 3a cyeT MOoPTa B OTBEPCTHAX BHHTOB, J0OMBAIOTCA BHIMOJIHEHHUS YCNIOBUS
MOBEPKH.

Tpemesa_nosepka: oce yununpuveckoeo ypoeus IlI-Ill donxcha Geime

nApanienbHa GUIUPHOU ocu 3pumensHol mpybu 1V-1V (2nasnas nogepka).

JlanHasg noBepKa BBINOJHAETCA HECKONbKMMM CIOCOOaMH, PaccMOTPHUM
Haubosee pacnpocTpaseHHbl cnocob. Cxema K BhIMOIHEHHIO NAHHOH MOBEPKH
npeacTasieHa Ha pucyHke 16.

HuBennp ycTaHaBAMBAIOT HA CTAHUMM B TOYKE cm.] HA PaBHOM yNaneHHH
(d)=d;) ot konbIIKOB BOUTHIX B Toukax A u B Ha paccTosHuu 60 — 80 M npyr ot
apyra. Ha konbiiiky yCTaHaBIMBAIOT PEHKW B OTBECHOM nosoxeHuu. bepyr
OTCYET MO pediKe YCTAHOBJEHHOH B TOUKE A paBHbIH @) a TaK e Mo peike
YCTaHOBEHHOW B TOYKE B paBHBIH b, U BBIYHCIAIOT MpeBbilieHKe no dopmyne

h[ =a,-b,‘

90



3aTeM HHBENUP YCTAHABAMBAIOT HA CTAHLMMU B TOUKe cm.2 HA paccTossHHH 3
— 5 M OT peiiku, u GepyT oTCUeT MO pefike YCTaHOBAEHHOI B Touke A paBHeI a;
M N0 pelike YCTaHOBJEHHOW B TO4YKe B paBHbIt b, MOCHE YEro BLIMMCIAIOT
npesbluieHne A,=a,-b;.

Ecnu pasuuua Ah=h;-h, menswe +4 MM 1O YCNOBHE BLIMONHAETCH. B
MPOTMBHOM CJTy4ae BBINOJHACTCA FOCTUPOBKA.

FOcmupoera: BLIMMCIAIOT NPABUABHBIA OTCYET N0 JaNbHEl pefike paBHBIN
@;'=byth. Tlpu nNOMOWM 3M€BALUMOHHOTO BHHTA HABOAT CpenHui
TOPU3OHTAJIbHBI UTPUX CETKH HHUTEH HAa BbLIYHCHEHHBIH OTCHET (mpu 3TOM
My3bIpeK UHIMHAPUYECKOTO YPOBHS OTKNOHMTCH OT CEpeaHbl), OCAabnfior
GokoBbie MCTpaBUTEbHbIE (FOCTHPOBOYHBIE) BUHTHI YPOBHS W MPH NMOMOLM HX
BO3BPALLAOT My3bipeK YpOBHA Ha cepenHy. [oce 3TOro nosepKy MOBTOPAIOT,

NMPOBEpAs KAYECTBO BbIMOJHEHHOMN HCTHPOBKH.

cm.

60-80m 3-3m

Pucytox 16 — INo3nuus nusenupa Npu TpeTbeH nosepke

Hns HuBenupos ¢ komnencaropamu (H-3K, SOKKIA B20) tpetes
nosepka He sbinonxATcA. INpu pabote ¢ Takumu HuBenMpamu nocne BTOpPO#H
NOBEPKE NEPEXOAAT K BHINONHEHHIO CEAYIOLIMX YCIOBHI:
Yemeepmas nosepxa _(nosepxa KOMNeHcamopa): RuHui 6u3uposanusn
O0NIACHA CamMOYCMAaKABTUBAMBCA NPAKMUYECKY PasHomouHo 6 npedenax pabomet

KOMREHCAmMOpa Npu PASNUHbIX HANPAGIEHURX HAKNOHA HUBEAUPA.
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[Hratve cnemyeT YCTaHOBHT TaK, 4YTOOBI OAMH W3 MONBEMHBIX BHHTOB
noacTasky Obln HANMpaB/eH B CTOPOHY peiiKH, yAalneHHON oT HuBenupa Ha 70 —
100 M. ITy3sipex Kpyrjioro yposHs NPHBOAAT B HYJIb-TIYHKT M Yepe3 3pHTEAbHYIO
TpyOy OepyT oTcueT no pefike. 3aTeM NOABEMHbIH BHHTAMH HAKIOHAIOT HUBEJIUD
BIEpeN, Ha3ajd, B/IEBO M BMPaBO Ha Yroj, COOTBETCTBYIOLUMH OTKIOHEHHIO
My3bIpbKa KPYTJIOrO YPOBHSI OT HYNb-NYHKTA Ha OAHO KOJBUEBOE JCHECHHE.
Kaxaeii pas no peiike 6epyt oTcuer. B ucrnpasneHHOM HMBEAMPE OTCUETH He
JOJDKHBL U3MEHATECA Gosblle yeM Ha 1-2 MM.

HOcmuposka: KOMIIGHCaTOp HOCTHpPYeTCA HCKIIUHTENBHO B

CreuHanu3MpoBaHHON reoIe3u4ECKOR MacTepCKOi.

llamasn nogepka (noepka 2nagHo20 yei0Us HUBLIUPOE C KOMNEHCAMODOM):
AUHUA  BUSUPOBAHUR OONNHCHA bObimb copuzonmansHa (8 Ouanazone pabombi
Komnexncamopa).

JanHas nosepka BBIMONHAETCS MO CNOcoOy ABOWHOTO HHUBETHPOBAHHA
OMMCAHHOrO B TPETHEH MOBEPKE.

FfOcmuposxa: TlpuGop npusBoastT B pabortocnocobHoe nonoxenue. Ha
CTAHUWM B TOYKE cm.2 NMHUIO BU3UPOBAHMA NEPEBOLAT B TOPHU3OHTANTBHOE
TIOJIOKEHHE HA BbIYMCIICHHBIA OTCYET &, nepemeuleHHeM auadparMbl C CETKOM
HUTEHA, NEHCTBYIO BEPTHKAIBHBIMK IOCTUPOBOYHBIMH BMHTaMH. [IIs OLIEHKH

Ka4€CTBa FOCTUPOBKHM MTOBEPKY MOBTOPSAIOT.
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7 JipyrHe BHAbl HHBEJUDPOB
TIOMHMO OrpOMHOrO MHOXECTB2 ONTHYECKHX HHBEIMPOB Pa3IUYHBIX
npou3BoAuTENEH reone3nyeckoro o0OopyaoBaHHs, B COBPEMEHHOH IPAaKTHKE
BCTPEHAlOTC YUDPOBble HUBENUDbl, DOMAUUOHHbIE JNA3epHbIC HUBEAUDbL U
nocmpoumenu n1OCKOCmeu, 2UOPOCMAMUYECKUE HUBCAUDbL.

7.1 Iiu¢posblie HUBEIHPBI

Ludposoit HuBenup, u300paKeHHBIH Ha pucyHke 17, NPHHAMICKHT K
Knaccy — npogecCHOHATLHOTO  BBICOKOTEXHOJIOTHYECKOro  00opyaoBaHus,
NO3BOMAAKOIIEMY CYLIECTBEHHO YMPOCTHTL W aBTOMATH3HPOBaTb H3MEPEHMS.
HHCTpyMEHT, NO3BOMSAIOIWIMA MHOIOKPAaTHO TMOBBICHTL KAaYeCTBO M HANEKHOCTh

H3MEpPEeHUH.

a 6

Qi mm
R

a - uudporoi Husenup Leica DNA10; 6— pefika co WITPHX — KOLOM.
Pucysok 17 — Liugporo#i HuBeaup ¢ peiikod

[naBHbIM JOCTOMHCTBOM UM(POBOrO HUBENHMpa ABAAETCR BO3IMONKHOCTD
aBTOMATHHYECKOTO CHATHA OTCHETOB MO CMEUHATBHON peiike C HAHECEHHBIM Ha Hee
LITPUX-KOZOM, MOKa3aHHas Ha pucyHke 17 6. LLITpux-koa Hu pa3y He MOBTOPATCA

MO BCEH MUIMHE peiKH, MO3BOJAA TOYHO ONPEAENHMTH BLICOTY OT MATKH PEHKH 10
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MECTa HaBEICHHS FOPU3OHTANBLHOMN TPYOB! HHBENMpa. B oTiIHuME OT ONTHYECKOro
HUBENHPA, TOYHOCTb CHATHA OTCYETOB HE 3aBUCHT OT OcoBeHHOcTel 3peHus
ONEepaTopa Uik OKPYKaKOIUX YCIOBHH — J0CTATOYHO NPOCTO HABECTHCH HA PEHKY
¥ HaXaTh Ha KHOIIKY 3allyCKa W3MEpPeHHii.

LindpoBbie HHBEAUPBI BO3MOXKHO MPUMEHATb B YCIIOBUAX HENOCTATOYHOM
BHAMMOCTH, B CyMEpKaX, B TyMaHe, MIPH TyCK/IOM OCBELUEHUH, H Jaxe B ClayyasXx,
Korga HabarJaTh BCIO peifKy HEBO3MOXKHO H3-3a YCAOBMH MECTHOCTH WIH
npenaTcTBUA. JInd npoM3BOACTBA W3MEPEHHH MpEBBIICHUA W PacCTOAHHIA
JIOCTATO4YHO BUAETH BCero 30-CaHTUMETPOBLIH CErMEHT PeiKH.

[udporoit HHBENMp OCHAILEH MPOLECCOPOM, MO3BOMAIOMIMM BbINONHATH
BbIYMCIEHHA NIPEBBILIEHUH U OTMETOK, @ TaKKe BCTPOCHHON NaMATHIO LIS 3arucei
u3mepeHui. ITockoneKy BCa 3anuch H3MEPEHMH NPOUCXOIUT B LM(POBOM BHIE, TO
NPaKTMYECKH MOJHOCTHIO  MCKItovaloTes  owubku  Habmiogatens - a
CNenoBaTeNbHO, CHUXKAKOTCA 3aTpaThl HA2 ChEMKY M [MOBBILIAETCA LENOCTHOCTD
PE3yNITaTOB.

[{udpoBoi HUBENAUp MO3BOMAAET COXPAaHUTH JAHHblE HW3MEpPEeHHit |
BbIYECTICHUH B BHAE (haiia, KOTOPLIH B 00O MOMEHT MOXHO NMPOCMOTPETE Ha
JKpaHe npubopa MIM MNepeHeCTH HA KOMMbLIOTEp MUIA JanbHeluied obpaboTku.
Ceromns mpakTHueCkH BCs HHopmauus oOpabarbiBaerca u nepejaercs B
uMdpoBOM BHIE, M B OTIMYHE OT ONTHYECKOrO HHCTPYMEHTA BBI JIETKO
fiepeflafiuTe CBOM JaHHbIE B pa3/MYHBIE re0le3H4YECKHE WM MPOEKTHbIE
NporpamMMBbl.

CoBpeMeHHble UH(POBbIE HUBENMPHI MMEIOT YAAPONpPOYHBIN, fbile- U
BIIAro3allMiIEHHbIA KOpNYC, MO3BONAKOMMA Oe3 omaceHHH 3a COXPaHHOCTBH
MHCTpYMEHTa pafoTaTh B CYpOBBIX MONEBBIX YCHOBMAX H/IH HA 3aMblICHHBIX
CTPOMTENBHBIX MIOLIANKAX. 3pUTeNbHad TpyOa 3/1eKTPOHHBIX HHBEIMPOB HMEET
npamMoe u300paxeHHe, a yBelMYEHHE B 3aBUCUMOCTH OT MOZENH BapbUpYeTCs OT
20- no 50 xpar. Kak npaBuno, 4em BbIllle TOYHOCTb HMBENHpPAa — TEM Bbille
KPaTHOCTb yBENU4EHHs 3PUTEIbHON TPYOBI H, COOTBETCTBEHHO, CTOUMOCTE. Kpome

TOFO, UeHa UHGPOBOTO HHBENHPA MOXKET 3ABUCETH OT HAMMYUA JONONHUTENbHBIX
33z



Oynkumit. Tak, Hanpumep, CYUIECTBYIOT HHCTPYMEHTBI, KOTOpble HE TOJIBKO
MO3BOJIAIOT ONPENe/ATh NPEBHIEHHd, HO W PACCTOAHMA 1O 00BeKTa, a Takxke
M3MEpATh TOPASOHTAILHbIE YIabl, Onaronaps 4Yemy C HUX MOMOWBID MOXHO

ONpeaenATs NIaHOBBIE KOOPAWHATHI MUKETHBIX TOYECK.

7.2 PorauuoHHBbIE J1a3epHbIE HUBEAHPbI H NOCTPOUTENH

NA0CKOCTEeH

K coBpemenHbiM 3G QeKTUBHEIM MHCTPYMEHTAM, MCIONb3YEMbIM OTAENKH
NMOMEIIEHHH, MOHT®KA KOMMYHMKalMi, W T.A. Bnarogaps 3tum npubopam
BO3MOXHO TMOCTPOCHUE BEPTUKANbHOM WM HAKJIOHHOHN TUIOCKOCTH — Ha CTEHax,
nonax, MoToKax

C nomouubio nasepHeix npubopos 6bicTpo U ynobHO nposepsieTcs oOLwMiH
ypoBeHb  (yHIaMEHTa W  €r0  TOPU3OHTAIBHOCTH,  [POEKTUPYIOTCH
YK/IOHBI BOAOTIPOBOAHBIX TPYD WM CNKBa, MNAHMPYIOTCS YKIOHbL 3eMENbHBIX
Y4acTKOB, MPOBOAWTCA MOHTaX 3a00pOB M caiiiMHra, KOHTPONMPYETCA Kiaaka
KMpNHYa M MIHTKH, MPOMU3BOJMTCA PA3METKA MAafAKOB NPH MOHTAXE MOTONKA M
3aJIMBKE [10JIa, MOHTHUPYIOTCS TeNeCKONHYecKkne BopoTa u kposns. [Ipu momoiu
nasepHbIX npubopos pabota Oyner caenaHa ObICTPO U IPPEKTUBHO.

Buytpu npubopa, Kak NpaBWIO, NPOU3BOAMTCA YCTAHOBKAa CBETOAMOMA
KPacHOro LBeTa, MOIHOCTE KOTOporo pasHa | MBT, a anuHa BOAHBI cocTaBnAeT
633—670 Hm. Takoii ceeroauon otHocuTes K I kiaccy Jia3epoB, rI€ OTCYTCTBYET
JONONHUTENBHAS 3alMTa [UTA Iias.

JlasepHbiii u3nyyaTens MOXKET CAMOBBIPAaBHUBATBCA, PH 3TOM HAXOUACH Kak
B CBOGO/IHO — BUCAYEM COCTOSHHM, TaK U ObITh )KECTKO 3aQUKCHPOBAHHLIM BHYTDH
npubopa. B nasepusix npubopax Oonee CHOXKHOM KOHCTPYKUMM HCMOAB3YIOT
CHCTEMY, aHAJOTHYHYIO THpPOCKOMY, TpW MOMOIIM KOTOPOH JNEKTPOHHKA
KOHTPOJHpYET yNpaBieHHe CEPBOMPHBOAAMM HM3NTyyaTesis, BCTPOSHHBIMH BHYTPb
npubopa, NaBag MpPH ITOM €My BO3MOXKHOCTb YPaBHOBEIIMBATL W 3aJaBaTh
Tpebyembii  yknoH.IIpuGopbl,  OCHAIEHHBIE  CaMOYPaBHOBELIMBAIOIIMMHU
WITY4YaTeNaMH, KaK MPaBWO, UMEIOT OCHallleHHe (QYHKUMEH C aBTOMaTHHECKHM
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OINOBEMIEHUEM KPUTHUECKOT0 HaK/IOHa Kopmyca (00bI4HO coCTaBIfeT He MeHee 5%
ot ropusoHTann). Takas (yHKUMs He HOMycKaeT OIMOOYHBIX MPOEKUHA |
usmepenuit. [ns 3TOro, nazepHsii npubOp CTaBUTCA OTHOCHTENBHO POBHOM
MOBEPXHOCTH M BKJIKOYAETCs. YPABHOBEIUMBAHWE H3jly4yaTeseM OTHOCHTENBHO
FOPHU30HTA, MPOM3BOOMTCS MPUOOPOM aBTOMATHYECKH B Teqenué 'HECKONBKHX
CEeKyHJ.

7.2.1 PorauuoHHbIe Ja3epHble HUBEIHPBI

Ot npubopbl MPOSUUPYIOT NA3epHYIO TUIOCKOCTh 3a CHYET BpaileHHA
CBETONMONA BCTPOEHHBIM  3nexTpoasuratrenem. OOwMiA Bua  npudopa
npeacTaBneH Ha pucyHke 18. bnaronaps KOHCTPYKTHBHBIM OCOBEHHOCTAM, 3TH
YCTPOICTBa MPEBOCXOAAT MO AAILHOCTH ASHCTBUS MpPH3MEHHBIE HUBENMpPLL. bes
AETEKTOpa Jlyd MOXKHO YBMAETh Ha pacctostuu ot 200 1o 500 M ot npubopa, a
MPH HCOMbL30BAHUN HEKOTOPbIX MOAENEH JIyd MOKHO OOHAPYXHTh C MOMOLLbIO

[ETEKTOpA Ha PacCTOAHMM 10 | kM.

PucyHok 18 — PotaumoHHbIit na3epHblii HuBenup upmsi BOSCH

PoTauvoHHbie falepHbie HUBEIMpbl MOTYT [1POELMPOBAThL JIA3EPHYIO
JIOCKOCTE B paauyce 360°, To ecTb OXBaTbiBas BCE BOKpYT cebs, a 3TO no3BosiseT
UCIO/b30BaTh 0AMH TMpubop cpady HeckonbknM pabouuM. Ecnu He Tpebyercs,
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4TOOBI HHBENUP PHUCOBAN JyY B KPYFrOBOM CEKTOPE, MOXHO BOCMOJB30BATHCA
BCTPOGHHOH (yHKUMeH CKaHMpDOBaHHWsA, KOTOpas BCTpaWBaeTci BO Bce
pOTalMOHHbie HUBENHPhl. [IpM HMCNONb30BaHMM 3TOM (QYHKUMH HHUBEIHD
oToOpaxkaeT fa3epHbli Ty4 TONMBKO B ONpedeNeHHOM Mecrte (yroi oxsarta
3afaeTcd B HaCTPoHKax). DTOT pexuM YAOOHO MCIONB30BaTh, HANPUMED, MpH
BBIDABHMBAHWH BEPHOrO WM OKOHHOrO NPo&MA, TOJNBKO OAHOH Y3KOH CTEHBI M
T.A. MHoOrue pOTalMOHHBIE HHUBENMPHl TAKXKE HE JIMLIEHBl BO3MOXKHOCTH

NpPOELMPOBATE Jl1a3epHbii OTBEC.
7.2.2 Jlazepuble NOCTPOHTENH ILTIOCKOCTEIH

[lepBoe MecTo cpeau na3epHBIX NOCTPOMTENEH [MOCKOCTEH MOKHO,
Gesycnosro, oTAaTs npuGOpaM, C MOMOIIBIO KOTOPbIX BO3MOXHO MOCTPOSHHE
PasAMYHLIX BapHAHTOB MEPECEKAIUIMXCA BEPTUKANBHBIX W TOPH3OHTAILHBIX
myseit non yrnom 90°. Jlaumble mpuGOpsl B OCHOBHOM MCTIONB3YHOT MpH
NPOBEACHUH OTAENOUHBIX paboT.

JlazepHbii MOCTPOUTENb MITIOCKOCTER K&XKIOM MOIEH CMOXET MOCTPOUTS:

* DPOSKUMH MIOCKOCTEN ONHOBPEMEHHO Ha 4 CTEHbl KOMHATHI (01HA — YEThIpE
BEPTUKAIBHBIX TMHUK);

* 3AMKHYTYIO Ha CTeHE NPOEKLMIO FOPU3OHTANBHOM IMHUM, H €& mepeceyeHue
C BEPTHKANBHLIMHU NPOEKLMAMHY (OIHY TOPU3OHTANIBHAS JIUHUSA, PA3BEPHYTASA
1o 360°);

+ MPOEKUMIO TOYKH K MOTONKY BBEPX (BepXHH 1a3e€pHBIN OTBEC);

+ TPOEKUMIO TOYKH Ha MO BHU3 (HUXKHHUIH JTa3epHbii OTBEC).

OnHumu U3 ocuosuux' NpOu3BOAMTENEH Jla3ePHBIX TOCTpOMTEneH
TUIOCKOCTEW ABJIAIOTCA €BPONEHCKHe U amepukaHckue komnanun GEO-FENNEL,
STABILA (T'epmanus), AGATES (®panuus), ZIRCON, TRIMBLE (CILIA).
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Pucynok 19 — JlazepHsiit noctpoutens niockocredt hpupmei BOSCH

7.3 TuapocraTH4YecKHe HHBEJIHPLI

MuapocTaTuuecke HUBETUPHI He TPEeOYIOT COXHBIX MOBEPOK, OHU MPOCTHI
B OOpallieHnH 1 obecneynBaroT GBICTPOE ONpeaeneHne NPeBbILeHHS.

HusenupoBaHne ¢ NOMOILBIO KUAKOCTH, CBOGONHAA MOBEPXHOCTb KOTOPOH
BCEraa yCTaHAB/MBAETCS HOPMANbHO K HAMpaBiEHHWIO CHIIbI THAXKECTH H B
cOoOB1IAIOWKXCA COCYIaX PacroaraeTcs Ha OZAHOM YPOBHE, HE3aBHCHMO OT Macchl
XHAKOCTH M MONEPEYHLIX CEYEHHH COCY/108, 3aPOAMIIOCH B ryOOKOH APEBHOCTH.
Bonee 2,5 Teica4 fieT Ha3a/d TpacCHMpOBaHKWE KaHana, coeauHsowero CpeanseMHoe
n KpacHoe MOpa, BbINOAHANOCE C MOMOMIBI Xopobama —— TEePEeHOCHOro
BLITAHYTOrO Kenoba, HanONHEHHOTro BOAOH, CBOOOAHAs MOBEPXHOCTH KOTOPOI

UCNOJIb30BANIaCh A NMOCTPOCHUA FOPU3OHTAIIBHOIO JTy4a 3peHHUA.

Ecau COCyAbl 3anOJIHEHBI OllHOPOﬂHOﬁ HUAKOCTBIO C OJMHAKOBbIMH
3HAUEHUAMU OOBEMHOro BE€Ca, TO MOBEPXHOCTH XHUIAKOCTH B 3THX COCyAax
YCTAHABJIMBAIOTCA HA PABHBIX BLICOTAX, OTCYHUTHIBAEMBIX B JAAHHOM cCiy4ae OT

060 MPOM3BONLHO BLIOPAHHON FOPH30HTAIBHON MIOCKOCTH CPaBHEHHS.
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[MpocTedmmii ruapOCTATHHECKHH HUBEIMD, NPEACTABIEHHBIN HA PHCYHKE
20 — Tpy6uaTelif, COCTOAMIMA M3 OBYX CTEKNAHHBIX LIHHIAPHYECKHMX COCYJIOB,
COEQHHEHHBIX HKECTKOH TpyO6Koii. Husenup 3anosusor KaKoH-nmubo
MOAKPAIIEHHOM XUAKOCTBIO MPUMEPHO O MOJNOBUHEI BBICOTH! COCYA0B. Bu3npys
M0 MOBEPXHOCTH XHUAKOCTH HA YCTaHOBACHHBIC HA HUBEUPYEMBIX TOYKAX PEHKHM ¢
NENeHUAMH, NPOU3BOAAT OTCYETHI no HUM, KaK npH
reOMeTPHYECKOM HMBENMPOBAHUHM, HO HEBOOPY)KEHHEBIM rasoM. Takoit npubop He
MOBEPAIOT ¥ HE IOCTHPYIOT.

Pucynok 20 — T'mapocratudeckuit TpyGYaThiii HUBEAUD

EnuncTBeHHOe TpeboBaHHe K HEMY 3aK/IIOYAETCA B TOM, YTOOBI COCYbI
ObLIM YUCTBIMM M He cauikoM y3kumu (8-10 MM) BO u3bexanue SBAeHHS
KanWULIDHOCTH, Bbi3biBarowero omubku wu3mepenus. Tousocts Tpybuaroro
HUBENIMPA BECbMA HU3KA, BCACACTBHE YEro B HACTOALIEE BPEMA €ro MPHMEHSIOT
KpaiHe peiKo.

B coBpeMeHHBIX runpocrameém HUBEAUPaX COCYNbl COSIHHAIOTCA He
HECTKOH TPYOKOH, a rMOKMM LLTAHTOM; CAMHM COCYAbl BBHITOJHSIOTCA B BUAE
3aKMIOYCHHBIX B METAIMYECKYIO OMpaBy CTEKNAHHBIX LUWIMHAPOB C

MWUIUMETPOBLIMHY LIIKAJTAMM HA CTEHKaX.
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