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H.H. Anemun

VY 825 YerpotictBo HuBenupa H-3. TloBepku u mpuHImn padbOTHL:
metoa.yka3./Coct.: T.I1.Kampanosa,C.A.Tepexun,B.A.HoBocemnosa;
CubI'Y.-HoBoky3uelnk, 2007.-14c¢.,ui.

N3noxeHsl 0011IMe CBEICHHS MO yCTpocTBY HUBenupa H-3, BbI-
MOJTHEHUIO TOBEPOK HUBEIHPA, MOPSAOK paOOThl HA CTAHIMHU TPU
HUBEIIUPOBAHUU, ONIPEACITICHUE PACCTOSIHUN HUTSIHBIM TAJIBHOMEPOM.

[IpenHa3zHayeHbl JUIsl CTYJAEHTOB CTPOUTEIBHBIX M TOPHBIX CIIe-
LAAIBHOCTEM.



BBEJEHUE. [IEJW U 3AJTAYN

HuBenupoBanne — BHI T€OJE3UYECKHX HU3MEPEHHUH, B
pe3yJIbTaTe KOTOPBIX OMPECIISIOT MPEBBIICHUE OJTHUX TOYEK 3€MHOU
MMOBEPXHOCTH HaJ APYTMMM, a TaKXK€ HMX BBICOTHI HAJl YPOBHEHHOM
ITOBEPXHOCTBIO.

['eomeTpuyeckoe HUBEJIMPOBAHUE - HanbOoJee
pacnpocTpaHeHHbIN c1moco0. Ero BBIMOJHSIOT ¢ MOMOIIBI0 TTprbdopa —
HHUBEJIMPA, 3aIA0IIEr0 TOPU3OHTATLHYIO JIMHUIO BU3UPOBAHUA.

[lenb paOOTHI: W3YUYUTh YCTPOMCTBO HHUBEIUPA, HAYUUTHCS
OTIPEICNIATH MIPEBBIILICHUS U BBITIOJHATH TOBEPKU HUBEIUPA.

Jlns  BBIMOJTHEHHWS pPabOThl HEOOXOAWMO 3HATh METOA |
CIIOCOOBI TEOMETPUYECKOT0 HUBEIUPOBAHUSI.

PaboTa BBINOJHAETCS Ha MHIWBUYaJIbHOM OJIaHKE-3a/IaHuHU.

1 YCTPOMCTBO HUBEJIUPA H-3

OcHoBHbIMU 4YacTssMU HuBenupa H-3 sBisgiorcss 3putenbHas
TpyOa, HUIMHAPUYECKUN YPOBEHDb U TTOACTABKA C TPEMS MTOAHEMHBIMU
BUHTaMH (PUCYHOK 1).

HuBenup kpenurcs K MTaTUBY NMPYKUHUCTOM 1uiacTuHou (14),
KOTOpasi B CBOEH ILIEHTPaJbHOM YaCTU MUMEET BTYJIKY C pe3b00i IMoj
CTaHOBOM BUHT ILITATUBA.

Bepxusisi Bpamaronias yactb HuBenupa H-3 Hecer Ha cebe
KOpITyC 3pUTEIbHOU TPYObI, B KOTOPOM CJIEBA OT 3PUTEIIBHOUN TPYObI
pacrojiokeH IWIMHAPUYECKUM YpoBeHb (8) W NPU3MEHHOE
YCTPOMCTBO, Mepenaroliee n300pakeHue KOHIIOB My3bIpbKa YPOBHS B
noJie 3peHust TpyOsl. [looxkeHnto my3bpIpbKa YPOBHS B HYJIb - IYHKTE
COOTBETCTBYET ONTHYECKUKA KOHTAKT €ro MOJOBUHOK. lIpu HakiioHe
OCH YPOBHSI KOHTAaKT HApyIIAETCH.



JInst mpeaBapUTENbHON YCTAHOBKU OCH BpPAIllCHUS HUBEIUPA B
OTBECHOE TMOJIOKEHHUE CIYXKUT Kpyriblid ypoBeHb (9). Ily3bipek
KpPYIJIOTO YPOBHSI MPUBOJUTCS B HYJIb-IIYHKT NOJABbEMHBIMA BHHTAMHU
(13) noxcrasku (12).

Ha pucynke 2 moka3aHo moJjie 3peHust TpyObl ¢ n300pakeHueM
KOHIIOB TOJIOBUHOK IIy3bIpbKa YpPOBHA M CETKOM  HHTEH,
PaCIIONIOKEHHOW Tiepea OKylasipoM TpyObl. DOKyCHpOBKa Ha CETKY
HUTEHN OCYILECTBISETCS BPALICHUEM OKYJIsIpa 3pUTEIbLHON TPYOhI (3).
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Pucynok 1- O6uuii Bug HuBenupa H-3

3putenbHylo TpyOy (2) HaBOAST Ha pedky mo Busupy (4),
BUHTOM (7) 3aKpeIuISIIOT 3pUTENbHYI0 TpyOy. Pe3kocTh n300pakeHus
HUBEJIIMPHOM PENKH MOJIy4aroT BpalieHueM BuHTa (5) Goxkycupyrormieit
JUH3bL (KpeMalbephl), 3aT€M HABOJAIIMM BUHTOM (6) 3pUTEILHOMN
TpyObl BEPTUKAJIBbHYIO HHTh CETKH HHUTEH HABOAAT HAa CEpeIuHy
PEVIKH.



Jlnst  TOYHOTO TPUBENCHUS BHU3UPHOM ocu Tmpubopa B
TOPU30HTAIIBHOE MOJIOKEHHUE CITYKUT IUITUHIPUUYECKUN (KOHTAKTHBIN )
YPOBEHb, KOTOPBIM MPUBOJAT B HYJIb-IIYHKT 3JE€BALMOHHBIM BHUHTOM
(11), ucipaBuTENbHBIE BUHTHI [TUIMHIPUYECKOTO YPOBHS HAXOMSATCSA
cieBa oT okyjsapa (15). Ilpenaen Bu3uMpoBaHUS 3pUTEIBbHON TpPyObI
JOBEJICH 110 2 M, yBenudeHue Tpyonl HuBenupa H-3 pasno 30, mena
JeJICHUS] ITUIUHIPUYIECKOTO YpoBHA 15"/2 mm.

Pucynok 2 — Ilosie 3penust TpyObl

2 IPUBEJAEHUE HUBEJIMPA B PABOYEE
HOJIOKEHHUE

1.1 TIlpuBeneHue nmy3blpbKa KPYTrJaoro YPOBHS B HYJIb-IIYHKT:

1 Oeticmeue: ycTaHaBIMBAIOT YPOBEHb 110 HAIPABJICHUIO JBYX
MOJABEMHBIX BHHTOB, Bpalllasi 3TH BHUHTHI, BBIBOJAST ITy3bIPEK Ha
CepeauHy IO ATOMY HaIlpaBJICHUIO (PUCYHOK 3,a);

2 Oeticmsue: TIOBEPHYB 3pUTENIbHYIO TpyOy Ha 90°, BBIBOAST
My3bIPEK B HYJb-IIyHKT BPAIIEHHUEM TPETHEro MOABEMHOTO BHHTA
(pucyHok 3,0)
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Pucynok 3 - [IpuBenenue my3slpbKa Kpyrioro ypoBHs
B HYJIb-ITYHKT



[Ty3bIpeK KpYTriaoro YpoBHs IPH MOBOPOTE 3PUTEIBLHOU TPYObI
JIOJKEH OCTaBaThCS B HYJIb-ITYHKTE.

[IpuBeneHre Ny3bIpbKa KOHTAKTHOTO YPOBHSI B HYJIb-ITYHKT.
[Tocne HaBeAeHUS 3pUTEILHON TPYOBl HA PEHKY BU3HPHYIO OCh HEOO-
XOJIUMO TMPUBECTU B CTPOTrO FOPU3OHTAIBHOE MOJIOKEHUE, JJISI 3TOrO
CHayajaa MPUMEPHO BBIBOJAT ITY3bIPEK LUUIWHIPUYECKOTO YPOBHS Ha
CEpeIMHY 3JICBAI[MOHHBIM BUHTOM, a 3aT€M 3THUM >K€ BUHTOM COBMeE-
IIAIOT KOHIIBI My3bIpbKa KOHTAKTHOTO YPOBHS B IOJIE€ 3PEHUS] TPYOBI
(pucyHok 4). ToJIbKO TTOCHE 3TOTO CHUMAIOT OTCYET MO peHKe.
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Pucynok 4 — Ilosne 3penust TpyObl ¢ H300pakeHUEM PEUKU
¥ KOHITOB TIOJIOBUHOK TTy3BbIpbKa YPOBHS

3 HUBEJIUPHBIE PEVIKA

HuBenupHble peWKA U3rOTABIMBAIOTCA M3  JIEPEBSIHHBIX
OpyChEeB JBYTaBPOBOTO CEUCHHUS TOIIUHOW 2-3 cM. [l KOHTpOJs
OTCUETOB HA pelKax HAHOCAT JIBE IIKaJbl: OCHOBHYIO (4u€pHas
CTOpOHA) U JIOMOJIHUTENIbHYI0  (KpacHas cTopoHa). OO0e MIKabl
COCTOAT W3 YEPEOYIOUIUXCS YEPHBIX (kpacHbIX) ©  OeJbIX
CAaHTUMETPOBBIX JeJIcHUM-1IameKk. CyeT AeIeHUH OCHOBHOM IIIKAJIbI
BEJYT OT HYJIsI, COBMEIICHHOTO C IISITKOW periku. Ha nomosHuTenbHou
mKaje (KpacHas CTOPOHA) HadalbHBIM OTCUET BBIPAXKACTCS KaKUM
Ju00 TPOU3BOJIbHBIM 4MCIIOM, Hamnpumep 4785. brmarogapsi aTomy
Pa3HOCTh OTCYETOB IO PA3HBIM CTOPOHAM PEUKH JOJDKHA OCTABATHCA
BCErJa MOCTOSHHOM, 4YTO CIIY)KHUT KOHTPOJIEM HHUBEJIMPOBAHUS HAa
cTanunu. KaxIplii AeUUMETp PEUKM IOJNMCAH IEePEBEPHYTHIMU
urdpamu, B TpyOe HUBEIUPA BUIHO UX MPSIMOE U300paKECHUE.



OtcuéThl To peiikam (pUCYHOK 4) TMPOMU3BOIAT MO CpelHEH
HUTW HUBEJIUpPA — MECTY, TJe MPOCKIHSA CpeaHeld HUTH IepeceKacT
periky. CaenaTh OTCYET MO perKe — 3TO 3HAYUT OMPENETUTh BBICOTY
BU3UPHOW OCH HHBeNHMpa Haj HyJeM (ocHOBaHHMEeM) peuiku. I{udpsi
CUMTBHIBAIOT B TaKOW IIOCJIEAOBATEIPHOCTH: CHadalla MEHBIIYIO,
BUJIUMYIO B OJU3HM CpelHEW HUTU TMOAMUCH (COTHH MHIJTUMETPOB),
MOTOM TIPUOABIISIOT K HEHM I1€J0€ YUCIIO JCICHUM, Ha KOTOPOE HUTh
CETKM OTCTOUT OT MEHBIIEH MOJNUCHA B CTOPOHY OOJbINEH (JAeCATKH
MUJUTUMETPOB), 3aTEM HAUMEHBIIHNI JECATUMUIUTUMETPOBBIN OTPE30K
TENAT «Ha T1a3» (KOJIM4eCTBO MIJITUMETPOB). OTCUET 3aNUCHIBAIOT B
MUJIMMeTpax, Hanpumep 1145 (pucyHok 4).

4 IIOBEPKH HUBEJIUPA H-3

1. IToBepka kpyrioro (yCTaHOBOYHOI'O) YPOBHSI: OCb KpPY2l1020
VPOBHSL Q0AHCHA OblMb NAPANIENIbHA 8EPMUKAILHOU OCU 8DAUeHUS]
Hugenupa. JIBymMs OIbEMHBIMU BUHTAMU IIPUBOJAT ITy3BIPEK YPOBHS
B HYJb-IIYHKT. ECiii mocie moBOpOTa BEPXHEW YACTH HUBEIWPA HA
180° my3bIpeK OCTaHETCS B HYJIb-IIyHKTE — YCJIIOBHE BBINOJHEHO. B
IIPOTUBHOM CIly4ae, IEUCTBYS HCIPABUTEIbHBIMU BHUHTAMH YPOBHS,
IIEPEMEIIAIOT Y3bIPEK B HAIPABICHUM K HYJb-IIYHKTY Ha MOJIOBUHY
IyTU OTKJIOHEHHS, 3aTEM NTOBEPKY MOBTOPSIOT.

2. lloBepka mNOpPaBWIBHOCTH YCTAHOBKH CETKHU HUTEW:
2OPU3OHMANILHASL HUMb CEMKU O0IMCKA OblmMb NEPneHOUKYISAPHA OCU
8paWeHUs HUGeaupa.

Ocp BpalieHus HUBEIUPA IMPUBOIAT MO KPYIVIOMY YPOBHIO B
OTBECHOE MOJIOKEHUE. bepyT OTCUET Mo pelike yCTaHOBJIEHHOU B 20 M
OT HUBEJIMPA, HABOJAT JIEBbIM KOHEL| CPEIHEN NOPU30HTAIBHON HUTHU
Ha pelky u OepyT OTcu€r, MepeMenialoT BHUHTOM TpyOy B
TOPU30HTAIBHOM IIOCKOCTH 10 TIEPECEUEHHUSI IIPABOI0 KOHIA CPENHEN
TOPU3OHTAIBHOM HUTH U CHOBa OepyT orcuér. Ecnu HuBenup
HCIIPABEH, OTCUET MO PEUKE HE HW3MEHUTCS WA HW3MEHUTCA B
npeaenax 1 MM, €Ciiu HEeHCIpaBeH - U3MEHHUTCS 0ojiee yeM Ha 1 Mm. B
3TOM CJIy4a€ MOBOPAYMBAIOT CETKY HUTEH B HYKHYKO CTOPOHY,
ocNabuB MPEIBAPUTENBHO BUHTHI, CKPEIUIAIONINE CETKY C KOPILyCOM
TPYyOBI.



3. TloBepka TIJIaBHOTO T€OMETPUYECKOTO YCIIOBUS: BUIUPHAS
ocb mpyowl O0JICHA OblMb NAPAIeIbHA OCU  UYUTUHOPUYECKO20
VPOGHAL.

[loBepka NPOU3BOAMTCS JBOMHBIM HUBEIUPOBAHUEM JIMHUU
nuHor 50-70m. Konubl uauu (Touku A U B) 3aKpernisitoT KOJIbsIMH.
Y cTaHaBIMBaKOT HUBEJIUP OKYJISIPOM HaJl TOUKOW A M IPUBOJST €TO B
pabouee MOJIOKEHHUE, 3aTEM C MOMOUIBI0O PEHKH H3MEPSIOT BBICOTY
npubopa i;. HaBoasT TpyOy Ha crosinyto B Touke B peitky u 6epyT no
Hel OTcu€T. B ciyyae HEBBINOJIHEHUS YCIOBUSI BMECTO MPABUIBLHOIO
oTcuéra 6y OyAeT MPOYUTaH OTCUET 61, COAESPKAIINI MOTPEITHOCTD
X.

N3 pucynka 5 cienyert, 4To:

|h|=i1—30=i1—31+ X

Pucynok 5 — Cxema 1BOMHOTO HUBEIIUPOBAHUS

MEeHSI0T MeCcTaMu HUBEJIMP U PEUKY, YCTaHABIMBAIOT MPUOOP
B pabouee MOJIOKEHHE, U3MEPSIOT €T0 BBICOTY I, U OepyT OTCUET 6,
10 PEUKe.

Taxk kak paccrosiuue A-B mocTossiHHO, OTCUéT 6, Oyner
OIIMOOYEH Ha TY K€ BEJIMYMHY X , & IOTOMY

|h|=6"—i=6,—x—i,

Pemas 5tu nBa ypaBHEHUS OTHOCUTEINBHO X, TTOTYYUM:

616, _hth
2 2

x=



[TorpemHoCTh X HE JIOKHA NpeBblaTh 4 MM. B mpoTtuBHOM
CIIy4ae 3JIEBAIlMOHHBIM BUHTOM BBIBOJSAT CPEIHIOKD HUTh CETKH Ha
OTCYET IO PEVIKE, PABHBIN

6'=6,—x,

151 BEPTUKAIbHBIMU VCIPaBUTEIbHBIMU BUHTAMU
HWIMHAPUYECKOTO YPOBHS COBMEMIAKOT KOHLBI €r0 ITy3bIpbKa. [l
KOHTPOJISI IOBEPKY MOBTOPSIIOT.

S HUBEJIMPOBAHUE

PaznuuaroT nBa crocoba reoMEeTpUYEeCKOTO HHUBEITUPOBAHUSA:
«H3 CEPEANHBI) U «BIIEPEI».

Jonyctum, Mexay Toukamu A u B Ha MeCTHOCTH HEOOXOIUMO
onpenenuTh mnpeBbllicHre h. HuBenup pasmMemarT MexXIy 3TUMU
TOYKaMH, Ha KOTOPbIX BEPTUKAIBHO YCTaHABJIMBAIOT PEHKH.
[IpuBonsT TpyOy B TOpH3OHTAJIbHOE IMOJOXeHUe. HuBenupoBaHue,
KaK NpaBWIO, HauMHAIOT ¢ penepa (Rp) wmm ¢ TOYKH, OTMETKa
KOTOpPOHM M3BECTHA (HAa pUCYHKE 6 - Touka A) DTy TOUKY Ha3bIBAIOT
3aJIHEH; epeIHssl TOYKA Ta, OTMETKY KOTOPOW OMPEETSIOT.

Pucynok 6 — Cxema HUBEIIMPOBAHUS «U3 CEPEIUHBD)



PaboTy Ha CTaHIMU BBHINOJHSIOT B CIEAYIOLIEM MOPSIKE:
cHayaja OepyT OTCU€T mo pabodeil (4€pHOM) CTOPOHE 3aJIHEH pEeUKHU
a,, 3aTeM OTCYET mo pabouel (UEPHON) CTOPOHE MEPEAHEH PEUKHU 6,
MEPETHIOI0 PEHKY MOBOPAYMBAIOT U OEPYT OTCUET MO KOHTPOJIBbHOM
(KpacHOIi) CTOpOHE MEPEAHEN PEUKU 8,, TOCIEAHUN OEpyT OTCUET MO
KOHTPOJIbHOU (KpacHOM) CTOpOHE 3aaHed pelku a,. IIpeBbimeHue
MOJIy4aloT KaK pa3HOCTh 33JTHETO U MEPEIHETO OTCUETOB:

hD = a,- 6y, hK =a;— 6,
IMpUYCcM

\h,~h,| <5 mm.

[Ipy HEBBIMOJHEHUM ITOTO YCIOBUS padOTy Ha CTaHIUHU
TIOBTOPSIOT.
Otmetrky Toukn Hp BBIUHUCHSIOT 110 U3BECTHOM BbicOTE H )y

HB=HA+hcp ’
rac
hey= (h,+hy) / 2.

Touku, dyepe3 KOTOpHIE TMEPEAAIOT BBICOTHI, HA3bIBAIOTCS
CBs3yromMMU (Ha pucyHke 6 Ttouku A u B); apyrue Touku, Ha
KOTOPBIX OBUIM CHSATBI OTCYETHI C OTOM CTAHIMM HAa3bIBAIOTCS
npoMexXyToUHbIMU (T. C), OTCUETHI HA HUX OepyT TOJBKO MO padoueit
CTOpOHE peiiku. OTMETKH MPOMEKYTOYHBIX TOUYEK HAXOASAT 4Yepe3
rOpU30HT Tipubopa H;, T.e. BBICOTY BU3MPHOW OCH MHCTPYMEHTA Hajl
YPOBEHHOM MMOBEPXHOCTHIO.

FH=Hi = HA+a,, = HB +6p.
Torna
Hc =Hi - Cpe

Bce pesynbraThl M3MEpEHHN M BBIYMCICHUM 3alMCHIBAIOT B
KYPHAJI HUBEJIIMPOBAHMUS.
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JKypHan TeXHUYECKOTrO HUBEJIMPOBAHUS

No | Ne OTtcueTsl 10 perKe [IpeBbI- Cpennue Ucnpas- | I'opuzontr | OtmeTka
CT | I/m 3alHUA | Tiepea- | Tmpo- HICHUS MIPEBBIIIL. JICHHBIE HUHCTPYM. TOYKH,
HAH | MexX-i h,mMm hep, MM I'"h, m H,M
TA |ap(l)= H,=
aK(4)= hp=
1 +10 Cp= hi= hcp= TUi= H A+10=
T.B bp(2)= Hg-
bx(3)=

N3 nogo6us tpeyroabHukoB AFB u aFe uveeM

6 OIIPEJIEJIEHUE PACCTOSIHUU

HUTAHBIM JAJIBHOMEPOM

HutgaHOM [ajibHOMEpP COCTOMT W3 JBYX TOPU3OHTAIBHBIX
HUTEU, MapaJlJieIbHbIX CPEAHEH HUTH CETKH TPYObl TEO0JIHMTA WU
HuBenupa. Ha oJHOM KOHIE M3MEPSieMOW JIMHUM YCTaHABIWBAIOT
pelKy, Ha IPyroM - npuOop (PUCYHOK 7).
Jlyan OT HANbHOMEPHBIX HUTEN «@» U «6», TPOUIS 4epe3
00OBbEeKTUB U mepeaHuit poxkyc F , mepecekyT perky B Toukax A u B.

och npubopa

3

D=(f/p)-n,
rae f/p=k - xoappunment gaapaHomepa (k=100).

obvexkmue

p

a
!
!
8

peuxa

Pucynok 7 — Cxema HUTSHOTO JadbHOMEpa
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[To pucyHky 7 BUIIHO, 4TO

D=D +f+3,
rae f+ 0 =c — MOCTOSTHHOE ciiaraeMoe gajabHomepa. Torna
D=kn+ec
B coBpeMeHHBIX pHOOpax ¢ Majo U €ro He YUYUTHIBAIOT,
MO3TOMY PAcCTOSTHUE OMPEACIIAIOT 1O GopMyJie:
D =kn,
(S n — Pa3HOCTb OTCYETOB II0 HWIXKHEWM W BEPXHEH
JTATbHOMEPHBIM HUTAM (OMPEEIISIOT B CAHTUMETPAX )
Ha pucynke 4 pa3HOCTb OTCUETOB MO JAJTbHOMEPHBIM HUTSIM
cocTtaBiisieT 18,1 caHTUMETPOBBIX NIEICHUN PEUKH. 3HAYUT, PEUKa OT
npudopa yctaHoBJeHa Ha paccTostHuu 18,1x100=18,1m.
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