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BBenenue

Husenup - reonpe3snyeckuil BBICOTOMEP Ul ONPEACIICHUs IIPEBBILIEHUN IOpU-
30HTAJIBHBIM JIY4YOM BU3UPOBAHUS.

B coorBerctBun ¢ 'OCT cepuitHO BBITYCKAIOTCS TPU THUIIA HUBEJIMPOB.

1. BeicokoTouHble, TpeaHa3HauYeHHbIE 11l HUBenupoBanus [ u Il knaccos .
Hanpumep H-05.

2. Tounsle , npenHazHauyeHHble U1 HUBenuposanus III u IV knaccos. Ha-
npumep H 3.

3. TexHunueckue, npeaHA3HAYCHHbIC ISl TEXHUYECKOIO HUBEIMPOBAHUS
npu TOnorpauuecknux ChbeMKax M HMHKEHEPHO — TEOIE3UYECKHX H3bI-
CKaHUsX.

B ocHOBY MapKupOBKM HHBEIHpa IOJIOKEHA CpPEIHssA KBaJpaTH4ecKas I10-
IPEIHOCTh U3MEPEHMS MPEBBIIEHUS Ha | KM ABOMHOrO X01a. HuBenupsl Bcex TH-
OB JOJDKHBI BBIITYCKAThCS B JIByX HCIIOJHEHUSIX — C YPOBHEM IIPHU 3PUTEIBHOMN
TpyO€ M ¢ KOMIIEHCATOPOM YIJIOB HaKkjioOHA. [Ipy Hamu4yuu KoMIeHcaTopa B MapKH-
poBKe HuBenupa nobdasisercs 6ykBa K. Kpome Toro, Tounble 1 TeXHUYECKHUE HU-
BEJIUPBI JONYCKAETCA U3TrOTABIMBATh C TOPU3OHTAIBHBIM KPYIOM, JJIsl U3MEPEHUs
TOPU30HTAIBHBIX YIJIOB. B 3TOM ciyyae B MapKkupoBKe HMBeNIUpa 100aBisercs 0y-
kBa JI.

HusenupoBaHue BBINOJIHAETCSA € IIOMOIIBIO IITPUXOBBIX MHBAPHBIX U IIAIIEY-
HBIX JCPEBSHHBIX peeK. FIHBapHbIE pEHKU UCIOJIB3YIOTCA U1l BBICOKOTOYHOI'O HU-
BespoBanud | u Il ximaccoB, nepeBsauubie i Il u IV knaccoB U TeXHUUYECKOTO
HUBEIINPOBAHHUS.

1. YcrpoiicTBO M npuHIun padorsl npudopa 3H-5J1

Manorabaputaeiii HuBeaup 3H-5JIoTHOCUTCS K TIyXMM HHUBEJIMpaM TeXHUYE-
CKOM TOYHOCTU.OCHOBHBIE MPEUMYIIIECTBA OMMCHIBAEMOT0 HUBEJIHMpA: Majasi Macca
U pa3Mepbl, MPOCTOE YCTPOUCTBO, OOECIIEUNBAIOIIEE BBICOKYIO HA/IEKHOCTh B pa-
6ote. OH yno0eH /1t pabOThl B pa3IMYHBIX YCIOBHIX: HA CTPOUTEIHHBIX TIIOMIAI-
Kax, rje BUOpalud MEXaHU3MOB HE BIIMSIIOT HA MOKa3aHUsl HUBeIUpa (B OTJIMYME
OT HUBEIUPOB JIPYTHX TUIOB), B KCIECIAUIIMOHHBIX YCIOBUSX MPHU HU3BICKAHUSIX B
TPYAHOJOCTYIIHBIX pallOHaX, B CEJIbCKOM XO3SIUCTBE U T. [I.
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Y 100cTBO B paboTe obecneunBaeTcsi ONTUMAIbHON KOHCTPYKIMENH HABOJALLIETO
YCTPOMCTBA, PACHOJIOKEHUEM PYKOSITOK YIPABICHUS U YPOBHEH, MOJCBETKON IIU-
JUHAPUYECKOTO YPOBHA U T. II.

HuBenup nMeeT BBICOKOKAYECTBEHHYIO 3pUTEIBHYIO TpyOy mpsMoro uzolpa-
KEHUSI C BHYTpeHHEH (QOKycHpOBKOW. J(J11 CHUXKEHUS BIMSHUS OJHOCTOPOHHETO
HarpeBa Ha BEJIMYMHY yrja 1 3puTesbHas TpyOa M IMIMHIPUYECKUN YPOBEHb I10-
MeUIEHbl BHYTpH Kopityca /2 (pUcyHOK 1a)BepxHel yacTu npudopa.

OO0bexTuB 1/ 3puTenbHOM TPyObI BBIBEJCH HAPYXKY, HA €r0 OMpPaBy MOKHO Ha-
J€Th JUH30BYIO HAcaAKy JJi1 BUSMPOBAHUS HAa PEHKY, pacHoOKEeHHY0 Omke 1,2
M.

Bpamenuem auontpuitHoro konbia 1 (pucyHok 10) okynsip ycTaHaBIMBAIOT 1O
rjiasy 70 MOSIBJICHUS YETKOTrOo M300pakeHusi ceTku Hutell. Kpemanbepoit 2 3pu-
TENbHYIO TPYOY (DOKYCUPYIOT MpU HABEJIEHUU HA PEHKY.

Ha BepxHeit miiockocTn kopryca 12 (cM. puc. 1a) uMeercs: mpo0IbHBIN TIPHU-
JUB A, BBINOJHSIOUIUN POJIb MEXAHUYECKOr0 BU3MpA ISl MIPEABAPUTEIHLHOTO Ha-
BEJICHUSI HUBEJIUPA HA PEHKY.

Hunuaapuyeckuid ypoBeHb MOACBEUYMBAETCS OenbiM 3KpaHoM 4. 3epkayio 2
CIY’KUT 17151 y1oOCTBa HAOIIOICHMS 32 TTOJIOKEHUEM MYy3bIpbKa YPOBHSI.

VYron 1 (HenapawieaIbHOCTh OCH HUIMHAPUYECKOTO YPOBHS BU3UPHOUM OCH 3pHU-
TEJIBHOU TPYOBbI) MPUBOJAAT K HYJIIO FOCTUPOBKON YPOBHS C TIOMOIIBIO JIBYX Taek 3,
TOCTYTI K KOTOPBIM OTKPBIT YEPE3 OKHO.

BepxHsisi yacTh HUBENUpa CBsi3aHa C KOPIycoM mojctaBku 10 6e31t0(TOBBIM
NPYKUHHBIM IIAPHUPOM M MOXKET HAKIIOHATHCS OTHOCHTENIBHO MOJCTABKU C II0-
MOIIIBIO 3JIEBAIIMOHHOTO BHUHTA 3 (cM. puc. 10).

OceBas cuctemMa HUBEJIHUpA pacloyiokeHa BHYTpu kopmyca 10 (cMm. puc. la),
cHa0XeHa YepBAYHOU mepenadeii U (GPUKIMOHHBIM YCTPOMCTBOM, MO3BOJISIFOITAM
CBOOOJIHO BpallaTh HUBEIUP BOKPYT OCH U B TO K€ BPEMsI BBIIIOJHITH TOYHOE Ha-
BEJICHUE Ha peiiky 06e3 orpaHuYeHUs yria MoBOpoTa. PyKOsSTKA HaBOMASINIETO BUHTA
9 pacmonoxeHsl Mo 00€e CTOPOHBI MTPUOOpPA, UTO JENAECT OJUHAKOBO yI0O0HOM pado-
Ty KaK IPaBOM, TaK U JIEBOU PYKOM.

Ha BepxHeil 10CKOCTH KOpITyca HU3Ka HAXOAUTCS KPYIJIbIi ypOBEHB 6 NS yC-

TAHOBKH OCH HMBEJIMpPA B OTBECHOE MOJIOkKeHHE. KOCTHPOBKY KpyIJIOro ypOBHS
BBITIOJIHSIFOT BUHTAMH 5.
Mexay KoprnycoMm MOACTaBKM U macTuHoit 8 B HuBenupe 3H-5JI pacnonoxken me-
Tayundeckuii 1uMoO 4 (cMm. puc. 10), KOTOpPBII MOXKHO BpalllaTh, B3SBUIMCH 33 HAKa-
TaHHBIN MOSICOK U YCTAaHOBHUTH B TpeOyeMoe nosokenue. Orcyet no numOy 6epyT
¢ momo1kko nuAekca 5. [lpu BpamieHnn HUBeIMpa JIMMO OCTAETCsI HETIOABHKHBIM.

Buennwmii Bua npubopa ¢ HAMMEHOBAaHUEM OCHOBHBIX AJIEMEHTOB IIPUBEJICH Ha
yeprexe. HaumenoBanne nozunuid Puc.la cienyromee.



3ariIyIKa;
- 3€pKaJIo;
- IOCTUPOBOYHAs raika,
- Oenblii SKpaH;
- FOCTUPOBOYHBIE BUHTBI KPYTJIOTO YPOBHS;
- KpYIVIbIA YPOBEHB;
- IOJbEMHBIN BUHT;
— IJIACTUHA MOJCTABKU;
9. - HaBOASIIMI BUHT;
10.- kopIyc MOACTaBKU;
11.- 0OOBEKTHB;
12.- xopmyc;
A - IpOOABHBIN NPUIUB (MEXaHUUECKHUI BU3HD)

PN R W=

HaumenoBanue no3uruit Puc.16 cnemyromiee.

1. AuonTpuHOE KOJBIIO;
2. - Kpemaibepa;
3. - 31eBallMOHHBLIA BUHT;
4. - MeTasIMYeCKUH 1uMO:
5. - UHJEKC;
6. — raika.
HuBenupHas peiika CIIy>KUT JJIsi OTCUUTHIBAHUS BEPTUKAIBHBIX PACCTOSITHUM

(BBICOT) TOYEK OT TOPU3OHTAIBHOIO Jiyya BuzupoBaHusi. Kopnyc peliku nepeBsH-
HBIM, MONEPEYHOE CEUYEHUE €ro ABYTAaBPOBOE. BOKOBBIE IUIAHKU MPEAOXPAHSIOT
IIKaJly pelKu OT MoBpexkaeHUl. Ha HI>KHEM KOHILIE pEHKU UMeEEeTCs MATKa B BUJE
MeTaJUTMYeCKON CKOOBI. IIITOCKOCTh MATKM TEPHEHIUKYJSIpPHA MPOIOJIBHOM OCH
pENKH M COOTBETCTBYET HYJEBOMY OTCUETY YEepHOW mIKaybl. JIJisi ymoOCTBa MOJIb-
30BaHUs Ha peiiKe UMEIOTCS JIBE pydku. Peilka ckiagHas, UMEeT MOJHYIO JUIMHY 3
M, B cJIO>)KeHHOM Bujie — 1,5 m. Illkana peiiku ABYXCTOPOHHSSI C CAHTUMETPOBBIMU
HIaIeyHbIMU esieHuaMu. O1Ha CTOpOHa peiKM YepHas (OCHOBHAS IIKaja), 1pyras
KpacHas (gononHuTenbHas1). Ha KpacHOU CTOpoHE pelKu MSITKE COOTBETCTBYET OT-
cueT 4700 unu 4780. Bo3MOXHBI U IPyTHe 3HAYEHUS.

2. IloBepku npudopa

Hugenup 3H-5J1 umeer cnenyromue ocHOBHbIE ocU. OCHOBHYIO OCh WUJIU OCb
BpalieHus npuoopa. BusupHyto och 3puTeNIbHON TPpYyObl, KOTOpasi MPOXOIUT Yepe3
3a/IHIOI0 Y3JIOBYIO TOUKY OOBEKTHBA U MEPEKPECTbe CeTKU HUTEeH. OCh HMIUHAPH-
YECKOT0 YPOBHS, KOTOpas MPOXOAUT MO KAacaTEIbHOM K BHYTPEHHEUW IMOBEPXHOCTHU
amItysbl B Touke «0»-myHkTa. OCh YCTAaHOBOYHOTO YPOBHSI MPOXOJIUT MO HOPMalIu
K BHYTPEHHEH ITOBEPXHOCTH aMITYJIbl YPOBHA B TOUKE «0»-ITyHKTA.
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Jist 3 pexTuBHON paboThl ¢ MPUOOPOM 10 Hayajga HUBEJIUPOBAHUS CIEIYET
BBINIOJIHUTH HEOOXOAUMbBIE TOBEPKHU.

s (=1 \
e

UiE

!

Puc.1 Bremnwuit Bug sHuenupa 3H-5J1

2.1. Ilosepka no kpyanomy ypoeHio
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Tpebyemoe ycnoBue. Och KpYIJIOro ypoBHs AOJDKHA OBITh MapajuiesibHa OCU

BpaliCHUA HUBEIPA.

[Ipoepka ycnoBus. KoHTyp my3bIpbka yCTaHOBOYHOTO YPOBHS pacroyaraeTcs
KOHIICHTPUYHO CETKE YPOBHS C MOMOIIBI0 TOJHEMHBIX BUHTOB M BEPXHSISI 4acTh
npubopa co 3puTenbHoi TpyOoi moBopaunBaerca Ha 180 rpagycos. Ecnu my3sipek
IPU 3TOM BBIXOAMT 3a MPEACIbl MAJIOTO OTPaHUYUTEIHHOTO KOJbIA, TO yCIOBHE
CUUTAETCS] HEBBITIOTHEHHBIM.

[opsanok ucnpasienus. Ha monoBuHy Ayrd CMELIEHUs My3bIPEK BO3BpAallaeTCs
UCIIPABUTENbHBIMA BUHTAaMU YPOBHS , a Ha JPYrYI0 MOJIOBUHY BO3BpalllaeTCs
NOJIbeMHBIMU BUHTaMHU. [lociie 3Toro BepxHss 4acTh NpuOopa BHOBb MOBOPAYMBA-
ercs Ha 180 rpagycoB. Ecinu HaOnrogaeTcsi OTKIIOHEHUE MMy3bIpbKa, TO MPOU3BOIST
BTOPUYHOE HCIPABIICHHUE.

2.2. Ilosepka no cemxe Humeti

Tpebyemoe ycioBue. CpellHssl TOPU30HTANIbHAS HUTH JOJIKHA OBITh MEPHEHANKY-

JsipHa OCH BpanieHus: npudopa.

[IpoBepka ycioBuS. HpI/I60p IMPUBOIUTCS B pa60qee IMOJIOKCHHUC U ITPOU3BOAATCA
OTCUYCTHI 110 peﬁKe JJIL JICBOI'O U ITPAaBOI'0 KOHIIOB CpGI[HCﬁ POpI/I3OHTaJIBHOﬁ HUTH.
Otcuetnl JOJIDKHBI COBITaAAaTh.

[opsanok ucnpasinenus. OKyISIpHYIO TpyOKYy € CETKOM HHUTEH BpamaroT BOKPYT
reOMETPUYECKON OCH 110 BBITIOJIHEHHsI TpeOyeMoro ycioBus. s obecnedenus
BO3MOXXHOCTH BpPAILIEHUS CJIEIYET OCBOOOIUTH, a 3aT€M 3aKPENUTh BUHTHI, KOTO-
PBIMH OKYJISIpHAsI TPYOKa KPEMUTCSI K OCHOBHOMY KOPITYCY TPYOBI.

2.3. llosepka no cnasnomy yciosuro

TpebGyemoe ycaosue. Jlnis HUBeNHMpa ¢ YpoBHEM IpH TpyOe — BU3UPHASI OCh 3pH-

TEJIBLHOMN TPYOBI TOHKHA OBIThH MapajiIeibHA OCH ITMIMHAPHIECCKOTO YPOBHS (OIpe-
JeJICHHUE yriai).

IIpoBepka ycnoBusa. Ha mectHocTH, Ha paccTosinuu 50...70 M Apyr oT Apyra Bbl-
OMparoTCs W 3aKPEIUSIIOTCS J1BA MyHKTA. B KauecTBe TakWX MyHKTOB MOKHO TIPH-
HATH JBE HEMOJABU)KHBIE HUBEJIUPHBIE PEUKHU.

VY cTaHaBIMBAKOT HUBEIUP B CTBOPE JBYX PEEK TOYHO IMOCEPEINHE MEXKIY HU-
MHU. 3aTeM ClIelyeT OTTOPU30HTUPOBATh HUBEIUP, HABECTU HAa OJHY pPEHKY, dieBa-
IUOHHBIM BHHTOM BBIBECTH ITy3BIPEK LWJIMHAPUYECKOTO YPOBHSI Ha CEPEAUHY U
B3ATh OTCYET ap MO peiike. HaBecTn HUBENMpP HA BTOPYIO PENKY, BBIBECTHU ITy3bIPEK
YPOBHS Ha CEPEJIMHY U B3SITh OTCUET by;.
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Ilepenecty HUBEIUP U PACIIOJIOKUTD €r0 3a NEPEIHEN PEHKON HA PACCTOSHUU
2-4 M OT HEee U HECKOJBKO B CTOPOHE OT CTBOPA, YTOOBI MOKHO OBLIO HAaOMIOAAThH
KaK MEPBYIO, TaK U BTOPYIO peliKy. B3aTh oTCUETHI a,, IO JajabHel u b, mo Oimx-
Hel peiikaM, He 3a0bIBasi IPU 3TOM KKl pa3 BEIBOJUTH ITY3bIPEK YPOBHS Ha ce-
pEauHY dJEBAllMOHHBIM BUHTOM. BBIYMCIEHHOE 3HAYEHME a,'JId JaJbHEU PENKH
o ¢hopmyie

a'=(a;—by) + by, (1)

HE JIOJDKHO OTIMYaAThCA OT (PaKTUYECKOIro oTcueTa a,, 0osnee 4yeM Ha 4 mMm. Otcue-
Thl «a» U «b» cieayeT NPOu3BOAUTH MO ABYM CTOPOHAM PEHKH WU MPU JBYX rO-
pHU30HTaxX mpuodopa.

Ecnu neiictBuTenbHOE 3HAUEHHE yriia 1 OOJbIIE HOPMHUPYEMOTO, BBITIOJIHSIOT
IOCTUPOBKY.

IMapaaieabHOCTh OCH HWIHHAPUYECKOr0 YPOBHSI BU3HUPHOI OCH 3pHUTEIb-
HOM TPYOBI JOCTUTAeTCAd FOCTUPOBOYHBIMM raikamu 3 (cm. puc. /a). llnunbkoit
U3 KOMIUIEKTa HUBEJIUPA, OTIYCKas OJHY TallKy W 3aTATMBas APYrylo, BEIBECTH Y-
3BIPEK NWJIMHAPUYECKOTO YPOBHA HAa CEPEAMHY, MOCJIE TOr0 KakK 3JIEBAIlMOHHBIM
BUHTOM M0 JaJdbHEN pEeWKEe YCTaHOBJIEH OTCYET, PaBHbIA a,'. JlJisi KOHTpOJsS Mo-
BEPKY MOBTOPSIOT.

OTcueT 1Mo 1MIKaJie MIAMeYHBIX PEeK MPOU3BOANTCS B MUILTUMETpax (cM. Puc.3).
EnuHUIEI MAJUTMMETPOB OIICHUBAIOTCS TJIa30MepHO. Peliku MOTyT OBITH JIBYXCTO-
POHHUMU HJIU OJTHOCTOPOHHHMMH. BTOpas mikana (KpacHast) CIy>KUT JJISI KOHTPOJIS
n3MepeHnid. [lpu MCTMOIB30BaHUM OJHOCTOPOHHHX pEEK KOHTPOJIb W3MEpPEHHM
MOJKHO BBITIONHATH ITYTEM IOBTOPHOTO HHBEIUPOBAHUS C JPYTUM TOPU30HTOM
npubopa. NM3obpaxxenne 1mudp Moxer ObITh, KaK IPSAMBIM, Tak B oOpaTHbIM. Oj1-
HAKO PEWKY CJIEIyeT yCTaHABIMBATh TaK, YTO ObI HAIPABIICHUE ITKaJbl OBLIO BCe-
r7la CHU3Y BBEPX.

3. TexHu4yeckoe HUBeJIHUPOBAHME

[Ipy TeXHUUYECKOM HUBEIMPOBAHUMN OTCUETHI 10 PEMKE BBIMOJHIIOTCS MO CPEJI-
HEW HUTH 110 YEPHOW CTOPOHE U 110 CPEIHEN HUTHU MO KpacHOU cTopoHe. Hepasen-
CTBO IJIEY KOHTPOJIUPYETCS HUTSHBIM JAIIbHOMEPOM JIMOO IIaramu.

OO0s3aTenbHO CAEAYeT pa3inyaTh HAMPABICHWE HUBEIUPOBAHMS, TO €CTh OTI-
pEIENATh NOJIOKEHUE 3aJHETO U MEPETHETO IIYHKTOB HUBEJIIMPOBAHHS.

[Ipy HUBENIMPOBAHUM IPYNIIBI TOYEK MPOKIAABIBACTCS HUBEIUPHBIA X011, KOTO-
PBIM JIOJDKEH BKJIIOYATH HE MEHEE JBYX penepoB. Kak nckiItoueHue NomycKaeTcs
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3aMKHYTBI HUBEJIUPHBIN X011 ¢ onopoi Ha oauH penep. [Ipu npousBoacTBe padbot
TpebyeTcst 00ecreyuTh HEOOXOAUMBIN KOHTPOJIb Ha KaXJAOW CTAHLIHMHU U B LEJIOM
10 XOny.

Puc.2. [Ipon3BoICTBO OTCUYETOB MO peilkam
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Puc.3. Cxema noBepk# 10 TJIaBHOMY yCIOBUIO
3.1. U3mepenue npesviuienuil Ha CManyuu

HYHKTBI HUBCINPOBAHUA 00s13aTeIIbHO J0 Hadalia pa60T JOJIZKHBI OBITh 3aKpcC-
INICHBI HAa MECTHOCTHU M Ha COOPYKCHHUAX CIICHUAJIBHBIMU 3HAKAMMU. MOFYT Hnc-
IMOJIB30BATHCA IMCPCHOCHBIC ITYHKTBI — OalIMaku. ,HJ'IH OIIO3HAHM:A ITYHKTOB Ha MC-
CTHOCTH pAAOM C HUMH YCTPAaUBAIOT CTOPOIKKH.

[Tpubop ycraHaBiMBaeTCs Ha PaBHOM YIQJICHUHM OT IMyHKTOB HUBEIHWPOBAHUSI.
Bo3mo)xHOE OTKJIOHEHHE OT PaBEHCTBA BU3HUPHBIX JIyded He Ooiee 3...5 M s
pacctosinuid Mexxay nyHkramu 100 M. PaBeHCTBO BU3MPHBIX JIydeil Ui, KaK TOBO-
pAT, IUIEY PEKOMEHAYETCS ISl UCKIIOUEHUS MOTPEIIHOCTEN TJIaBHOTO YCIOBUS U
nepeOKyCHUPOBKHU TPYOHI.

[ItaTuB ycTaHaBIMBAETCS TaKUM 00pa30M, YTOOBI PACCTOSIHUS MEXy KOHIIa-
MU HOKEK OBUIM HE MEHEE IMOJIOBMHBI JUJIMHBI HOXKeK. HoXKu mTaTwBa ciemyeT
BJIaBIIUBATH B TPYHT JI0 ynopa. HuBenup ycraHaBnmMBaeTcsl Ha MITaTUBE TaKUM 00-
pa3oM, 4yTOObI HAKOHEYHUKH IMOABEMHBIX BHHTOB BXOJWIM B Ma3bl Ha TOJIOBKE
LITaTUBA.

HusennpoBanue kenaTesbHO BBINOJIHATh ABYMS pEMKaMU C pa3jIMYHbIM HEpa-
BEHCTBOM BBICOT HYJIEM YEPHOM M KPAaCHOW CTOPOH. BO3MOYKHO HUBEIMPOBAHUE C
OJHOW PEHKOI.

[Tocne npuBeneHus: HUBENHpPa B pabouee MOJ0KEHUE NPOU3BOASLT OTCUETHI O
3a/IHEel peiike COOTBETCTBEHHO M0 YEPHOM (a4) U KpacHOM (aK) mIKajgaM. 3aTeM U3-
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MEHSIOT HaIlpaBJICHUE BU3UPHOTO JIyda U MPOU3BOAT OTCUETHI MO MEePEAHEH peii-
Ke mo 1ByM mikaiam (bu) u (bk).

He wu3mensiss monokeHus npudopa, MPOU3BOJAT KOHTPOJIb Ha cTaHUuu. [l
ATOTO BBIYMCIISIIOTCS MPEBBIMICHUS 0 YEPHBIM M KPACHBIM OTCYETAM COOTBETCT-
BEHHO

h,= a, - b, (2)

h, = a, - by +uau- PBH, (3)
rae PBH — pa3HOCTB BBICOT HYJIEH, IIPU UCIIOIb30BAaHUU OJTHOW PEMKU paBHA HYIIIO.

PacxosxeHue mpeBbIlIeHN Ha CTAaHIIUM, OnpeieNieHHbIX 1o ¢opmyrie (3) u (4)
HE JIOJDKHO MpeBbIaTh 5 MM. Ecnu 3TO yciioBHe HE BBITIOJIHSIETCS, TO BCE HAOJI1O-
JIEHUS, TPOU3BE/ICHHBIC HA CTAHIIMU , TOBTOPSIOT. OMIMOOYHBIE OTCUETHI 3aYEPKHU-
BAaIOT, @ HIDKE 3aMUCHIBAIOT HOBbIE. [[07I€3HBIM HA CTAHIIUU MOXET OBITh KOHTPOJIb
MSATKU PEHKH, TO €CTh BBIUUCICHHUE B )KypHaJie 3HaY€HUM COOTBETCTBYIOIIUX Kpac-
HBIX U YEPHBIX OTCUYCTOB.

[Ipu yaOBIETBOPUTENBHBIX pe3yJibTaTaX KOHTPOJISI BBIYUCISACTCS CpeaHee
apudMeTHIECKOE 3HAYCHUE U3MEPEHHOTO Ha CTAHIIUU MPEBBIMICHUS C OKPYIJICHU-
eM J10 11es10ro YeTHoro (mpasmiio ["aycca).

3.2. Husenupmwiii x00

C uenpio onTUMU3AIUA PAOOT M3MEPEHUSI OPTaHU3YIOT B BUJE HUBEIHUPHOTO
XoJ1a.

B HUBCJIIMPHOM XOJC Pa3indarOT TPH I'PYIIIIBI TOUCK.

1. Caa3zyromue TOYKH — TaKHE T€0/I€3NYECKUE MTYHKThI, KOTOPbIE HUBEIUPYIOTCS C
JIBYX CTAaHUHM IO JIByM CTOPOHAM peMKH. VX OTMETKH BBIYMCISIOTCS 4YEpe3
YBSI3aHHBIE TTPEBBIIICHUS.

2. TIpomexxyTOUHBIE TOUKH — 3aKpeIUJICHHbIC IMyHKTHI WJIM OIMO3HABaeMbIe (par-
MEHTBI MECTHOCTH, COOPYKEHUN, KOTOPBIE HUBEIUPYIOTCS C OJTHOW CTAHLIMU I10
OIHOU CTOpOHE peilku. MIX OTMETKHU BBIYUCISIOTCS Yepe3 FOpH30HT Hpudopa.
[Tpu kpymHOMACIITAOHBIX ChEMKaX K YUCIY MPOMEKYTOYHBIX TOYEK OOBIYHO
OTHOCSIT — OypOBBIE€ CKBa)KUHBI, KOJIOIIBI, BEPIIMHBI KypraHOB, €CTECTBCHHBIC
BBIXOJIbl MCKONAEMBIX, YpPe€3bl BOAbl B BOJOXPAHWIMIIAX, BBIXOAbl POJHUKOB,
YCTOM MOCTOB, TOJIOBKH PEJIbCOB KEJIE3HBIX JOPOr Ha NEPEroHax M MPOTUB
CTaHIINI, MEXEBbIC M KIMJIOMETPOBBIE CTOJIOBI, OTIOPHBIC OalMaku CBETO(POPOB,
onopsl JIDII, nuHuU CBSI3U U OCBETUTEIBHOMN CETH ...

3. «X» TOYKH — 3TO BCHOMOTATEIbHBIEC CBA3YIOIIUE TOYKH, ONPENAECIAEMBIE YCIIO-
BUSIMU BUJIMMOCTH JIMOO 3HAYUTEIBHBIM IEpenajoM BbICOT. B kadecTBe «X»
TOYEK MOTYT MCIIOJIh30BATHCS MMEPEHOCHBIE OAIlIMaKH.
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Jlo Hayana U3MEpeHHl NOJKHAa OBbITh MPOBEAEHA PEKOTHOCHUMPOBKA MECTHO-
CTH, HAMEYEH MapUIpyT U YCTAaHOBJIEHBI BCE TOUKM HUBEIUPHOIO Xo0ja. X0A 00s-
3aTEJIbHO JOJDKEH HAYMHATHCS C PEIEpa U 3aKaHYMBATBLCS Ha Perepe.

Pe3ynbraThl M3MepeHuil 3amuchiBalOTCS B KypHal (cMm. Tabmumy 1). KypnHan
00s13aTeTIBHO JOMOJHACTCS CXeMOW HUBENIMPHOTO Xoaa (cMm. Puc.6), rie ykaspiBa-
IOTCSI BCE peIephl ¢ OTMETKAMHU X BBICOT.

[Tocne 3aMbIKaHUs HUBEJIIMPHOTO XOJa , B TOJIEBBIX YCIOBHUSX, TPOU3BOAUTCA
KOHTPOJIb MO BCEMY XOay. sl TOTO BBIYUCISIETCA MOJYYEHHAs] HEBSI3KA MO XOIY
B BUJIE

fhrl =1 hcp I -1 hTeop ] MM, (4)

[ hcp ] - CYMMa CpCaAHUX HpeBLIIHCHI/Iﬁ IO BCCM CTaHIUAM IJIA CBA3YIO-
IMUX TOYCK,

[ hieop ] - TEOpeTHUECKAsA CyMMa NpEBBIIEHUH KOHIIA XOJAa HaJl HadalloM,
paBHA Pa3HOCTU OTMETOK KOHEYHOI'O Y HA4aJIbHOI'O IIYHKTOB HUBEIUPOBaHus. Jlis
3aMKHYTOI'O XOJ1a 3Ta CYMMa paBHa HYJIIO.

JlommyckaeMasi HeBs3Ka MO XOAY JIJIsl TEXHUYECKOTO HUBEJIMPOBAHUS TIPH JIJTUHE
XoJ1a 10 1 KM Ipu 9uciie CTaHIIUHA N HAaXOUTCS B BUJIE

£ = 10 (m)"? , mm . (5)

I[nﬂ Ooiee IPOTAKECHHBIX XOI0B
f,"" =50 (L), mMm, (6)

rae L - nnuHa Xoma B KWJIOMETpax.

Ecnu momy4yeHHast HeBs3Ka MO X0y MO aOCONMIOTHON BETUYMHE MEHEE Oy C-
KaeMoil, TO MoJeBbie PaOOTHI 3aBEPILIAIOTCS.
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3.3. Boiuucinenue ommemox

JIna moATBEpKACHUA IPAaBUIBHOCTU IIOJIEBBIX BBIYMCICHUN MPOU3BOIUTCS I10-
CTPaHUYHBIM KOHTPOJIb XXypHazua. J[JIs 3TOro Ha KakJa0u CTpaHulle )KypHayla HaXo-
JUTCSI CyMMa 3aJJHUX OTCUETOB [a] U cyMMa MepeTHUX OTCYETOB [b] , Takxke cymMma
cpenHux npesbiieHui [h] . EcTecTBEHHO , 4TO M KaXKJIOM CTpaHMUIIbl >KypHasa
YUCJIIO 3aIHUX U YUCIIO NIEPEIHUX OTCUETOB JOJDKHO COBIIAAATD.

I[JIE[ IMOCTPAHUYIHOI'O KOHTPOJIA HCO6XOI[I/IMO BBIIIOJTHCHUC YCIIOBUA

[h ] =([a] — [b])/2 : (7)

Ecau koHTpOb 3aBepHIUiICS YCHENTHO, TO MPOU3BOAUTCS YPABHUBAHUE MPEBBIIIIEC-
HuM. J[J11 ATOTO BBIYMCISIIOTCS TMOIMPABKU B KaXX/10€ U3MEPEHHOE IMPEBBIIICHUE B
BHUJIE

h*=-fy/ n , MM . (8)

3HayeHHue IIOIIpaBKMU CO CBOMM 3HAKOM BBIIIMCBIBACTCA HAJl KaKIAbIM CPCIAHHUM
IMPCBBINICHUCM.

3aTeM BBIYUCISIOTCS HCIIPABICHHBIC (YBSI3aHHBIC) IPEBBILICHUS B BUC
h™ = hg, +h* , MM 9)
¥ 3aIIHCHIBAIOTCS B )KyPHAIIE [10]] CPEAHUMH MPEBIICHUSIMA.

OTMETKH CBS3YIOLIMX TOYEK BHIYUCISIIOTCS 10 CICAYIOLEMY IPaBHITY.

OTMeTKa TOCIEAYIONICH CBSA3YIONIEHM TOYKM paBHA OTMETKE MpPEIbIAYyIIeH CBs-
3YIOIIEH TOYKH IUTFOC UCIIPABICHHOE MPEBBIIICHHUE.

ITocne TOI'0, KaK BBIYHMCJICHBI OTMCTKHM BCCX CBA3ZYIOIIHUX TOUYCK, IIPUCTYIIAIOT K
BBIYUCIICHHUIO OTMCTOK IIPOMCIKYTOYHBIX TOUYCK. HHH 9TOr0 IO CTaHOuAM, IIc
HMCIOTCA ITPOMCIKYTOUYHBIC TOYKH BBIYHUCIIAIOT TOPHU30HTHBI an/IGOpa B BHAC

I'll; =H; +a; , M , (10)

raeH,; oTMeTKa 3a/1Hel CBSI3YIONIeH TOYKH JJIs1 1-OM CTaHITUH.
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a; - YEPHBIMA OTCYET I10 PEUKE, YCTAHOBJICHHOM HA 3aJJHEU CBA3YIOLEN TOUYKE JJIs
1-OM CTaHIUU.

P&SI[GJIBHO, JJIA Kﬂ)KI[OfI CTaHIUH, I'IC UMCIINCH ITPOMCIKYTOYHBIC TOYKH, BbI-
YUCJIAIOTCA UX OTMETKH B BUAC

Hk= FHi-ck , M (11)
rJie €k - OTCUET IO YEPHOU CTOPOHE PEeUKH , il  K-0f MpOMEKYyTOYHOM TOUKH.

P€3YHBTELTBI BBIUMCJICHUH 3aMIMCHIBAIOTCS B JKYpPHaAJ.

Puc.4. Cxema HUBEIMPHOTO XO4.
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Tabmuma 1
KYPHAI No23
TEXHUYECKOI'0 HUBEIIUPOBAHHUSA
Cr |IInk | Crp | Orcuersl no peiike MM | [IpeBpimienuss mm | Il , M H,m
3agH- | mepenH | Ilpom | BeIgec | cpenH.
(yBs3aH.)
1 2 3 4 5 6 7 8 9 10
Rp 1 1577 150,553
2 6261 +4
! x 3 1896 -0319 | -0320 150,237
4 6582 -0321 | (-0316)
X 5 0877 150,237
6 5562 +4
151,114
o M 7 1584 -0707 | -0706 149,535
1 8 6267 -0705 | (-0702)
2 9 2896 148,218
3 10 1875 149,239
11 1542 149,572
M 12 2044 149,535
m 13 [6731 3
Rp 14 1029 1015 1015 150.553
15 5716 1015 (1018)
23052 | 23074 -0011

4. BbIHOC B HATYPY NPOEKTHOH OTMETKH

HuBenup MoXeT MCIONIB30BaThC, KaK MPHOOP M KaK MHCTPYMEHT, TO €CTh
JUISL TIPOBEJICHUST Pa30MBOYHBIX paboT. Eciii B MpOM3BOACTBEHHBIX YCIOBHUSIX TpE-
OyeTcsl BBIHECTH Ha MECTHOCTH WJIM COOPY)KCHHUH 3aJJaHHYIO MTPOCKTHYIO OTMETKY,
TO MOCTYIAIOT CIeAYImuUM obpa3oM. Ha OGmmkaiimeM ymaJleHMH OT 00bEeKTa pas-
OMBOYHBIX pabOT BEIOMPAIOT ABa perepa. [[pon3BoAsST HUBEIUPOBAHUE DTHX PErie-
POB 1 CPaBHUBAIOT U3MEPEHHOE MPEBBINNICHUE C HOMUHAJIBHBIM 3HaueHHeM. B ciry-
Jae 3HAYMUTEIBHOTO PA3JIMYMs IPOJOJDKAIOT BRIOOP MHOUM mapsl pemepoB. Ilocne
TOTO, KaKk OOHapy>KeHa HaJIC)KHAS Tlapa PErepoB Ha YepTekKe WM CXeMe pa3OHnBOY-
HBIX pa0OT MOJATrOTaBIMBAIOT Pa30MBOYHBIC JIEMECHTHI. Pa30MBOYHBIMU DIIEMEHTA-
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MU OyAYT NPOEKTHBIE OTCYETHI M0 pEeHKe, COOTBETCTBYIOIINE IPOEKTHOW OTMETKE.
To ecTh, NepeHUE OTCYETHI, I10 YEPHON U KPACHOM LIKaJIaM PEUKHU.

Nmes pa30MBOYHBIE AIIEMEHTHI HAOIIOATENb PYKOBOJIUT JEHCTBUAMH PECUHU-
Ka, KOTOPBII mepemeniaeT peiiky B TpeOyeMoM HampaBieHuH. BBepx win BHU3 110
TeX IIOp IIOKa CPEHsAS HUTh CETKU HUTEH 3aMET IIOJI0KEHUE IIPOEKTHOI'O YEPHOTO
oTcyeTa Ha 1kane peiiku. [lo komanae HaOIOgaTENS] PEEYHUK OTMEUYAET MOJI0Ke-
HUE MATKU perKu. I KOHTPOIIA Ha MOJYYEHHYIO METKY peiiKa yCTaHaBJIMBACTCS
KpacHOW CTOpOoHOM K HaOmronatesnto. [I[pon3BoAUTCS OTCUET MO KPAaCHOM IIKajie U
pEe3yNbTaT CPAaBHUBAETCS C MPOEKTHBIM. JJI1 UCKIIIOUeHHs TPyObIX OMIMOOK 1iese-
CO00pPa3HO BBHINIOJHUTH HUBETUPOBAHUE METKH C JAPYTOM CTaHLMH WIH OT JPYroro
penepa.
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Bonpocel 1151 camonpoBepku

Knaccuduxanys HUBEIUPOB MO TOYHOCTH U3MEPEHUM.

MapkupoBKa HUBEJITUPOB.

[Tepeuncnuth HauMeHoBaHue no3uinuii Puc.1, u Puc.2.

[Tpuniun padotsl HUBenupa 3H-5J1.

[Tpunuun pa6oter HuBeaupa 2H-10 KJI.

J171s1 yero npeaHa3HaueHbl HUBENUPHbIE peiku? [IpuHIMI UX UCTIOJIB30Ba-

HUS.

7. Buapl HUBEJIIMPHBIX PECK U UX YCTPOUCTBO.

8. CdopMynupoBaTh Ha3BaHUS MOBEPOK HUBEIHPA.

9. CopneprxaHue MOBEPOK HUBEIUPA.

10.IToBepka HUBEIUpPA MO TIIABHOMY YCJIOBHIO.

11.Kak mpoBepuTh paboTy KomrieHcaTopa HuBeaupa 2H-10 KJI?

12.Bo3moskHa 1 paboTa ¢ HUBEJIMPOM y KOTOPOT'O HE BBIIIOJIHEHO TJIaBHOE yC-
noBue?

13.MoxHo nu pabortats ¢ HuBeaupamu 3H-5J1 u 2H-10 KJI y KoTOpbIX HE BBI-
MIOJIHEHO HU OJTHO U3 TPeOyeMbIX YCIOBUMN?

14.J{na xakoi uenu y Husenupa 3H-5JI nBa ypoBHs?

15.1Touemy y nuBenupa 2H-10 KJI Tos1bKO OJIMH YPOBEHB?

16.Kak npuBecTu HUBEIUp B pabouee monoxeHue?

17.Kak u3MepuTh NpeBbIIICHUE HA CTAHLIUN?

18. 1114 KaKkoi 11eJId U KaK MPOU3BOJAUTCS KOHTPOJIb HEPABEHCTBA IUIeY MPU HU-
BEJIMPOBAHUU?

19.Kakoit Habop 371€MEHTOB HEOOXOIUM JIJI1 TOTO, YTO Obl MPOU3BECTH TEXHU-
YECKO€ HUBEJIHPOBAHUE?

20.Kak oprann3oBaTh TEXHUYECKOE HUBEIUPOBAHUE?

21.Kak mpoKOHTPOJIUPOBATH PE3YAbTAT U3MEPEHUS MPEBBIIICHHS HA CTAHLIUN?

22.Yto TpeOdyeTcs KOHTPOIUPOBATh MPU TEXHUUYECKOM HUBEIUPOBAHUU?

23. 1151 KaKoM 1€ He0OX0 MM HUBEITUPHBIA X017

A
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24.3a4eM Hy)KHA CX€Ma HUBEIUPOBAHUA?

25.3a4eM HyKEH KypHal HUBEJINPOBAaHHUS ?

26.J11s1 4ero HyKHBI CBS3YIOIINE TOYKH ?

277.Kax BBIYMCIUTH OTMETKH CBA3YIOLIUX TOUEK?

28.Kax BBIYMCIUTH OTMETKH MPOMEKYTOUHBIX TOUEK?

29.Kakue BO3MOKHBI MEPOIIPUATHSI KOHTPOJISA IIPU BBIHOCE B HATYPY MTPOEKT-
HOM OTMETKHU?

30.Kakue BO3MOXHBI MOCIEACTBUS OT OIIMOOYHOI0 BBIHOCA B HATYPY MPOEKT-
HOM OTMETKHU?
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[Ipunoxenus

TOPH s H
Topepka rnasoro ycnonus. Busupras ock spurensuoit tpy6sl gomxua Ghrrs NAPALIENLHA OCH
IHIHAAPHYICCKOro ypoBHA. [iis HpoBeIeHHA NOBEPKH HA MECTHOCTH, Ha paccTosmin 50,70 M ApYT OT
Apyra 3aXpeniiioTCs ABa MyHKTa «A» it «By, 3axpenyienue nynxros MOMeT IPOHIBOMHTCS ITyTEM
YCTAHOBKH HCMOBIAHBIX peek Bossie cTonGos JIINT, Hupemmposanie npoussomics 13 ABYX cranmuit,
[lepBan Cramiys pacnoNaracTes CTPONO 10 CePeHe MeKIIy HUBEIHpYeMBIMH myHKTaMy. Bropas
CTAHLA MAKCHMATBHO MPHG/IIKEHO K ONHOMY i3 MYHKTOB, HAIIpHMED X «By,

@ | _ e
e d by 4 by
Y .
A L=50.170 u B
L/2 LiZ
-
A B
7 ) 7 4
. Baruncaennoe suavenne a;'uis pansueit peiixu no popmyne a' =(a; —by) +b,,

HE IO/KHO OTAMYATLCH OT (PAKTHYECKOTrO OTCYeTa A, Gonee yem a4 mm. Min, nuave,
npesbiienus HaMepennsie I-oit cranmun u co [1-oit we gomxum otuuaTses Gonee, yem na 4
Mm. Oteuérni «an i «by» crepyer NPOHIBOARTH PR ABYX ropr3onTax npubopa,

[apasaennoCTs OCH WIIHIAPHIECKOTO YPOBHS BUINPHOL 0cH 3puTeTLHOl TpyOnt
AOCTHTAETCS KOCTHPOBOHLIMH rafikamit. [Ilmumskoit w3 koMmuIexTa mimesHpa, oTIyCKas oHy raftxy u
JATATHBAS APYTYIO, BRIBCCTH Iy3SLIPEK IHIIHHAPHICCKOTO YPOBHSA HA CEPEIHHY, MOC/E TOIO KaK
ICBALHOHHLIM BHHTOM 110 Jiuibiedt peike yCTanoRIen 0TCYeT, paBHblil a,',

cranmua | Fops- | mymxr | Oresérst no peiixe Ipessimenns | Cpeanee Brrucnennoe
o saui nepesmit o Tpewsur. 8,
1-i

2-it

=
@ > @ > w > = >
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Jlaboparopnas pabora Ne 3

B HUBETMPHOM XOZ€ PA3/IMYAIOT TPH TPYTITIBI TOYEK
CBA3YIOIIHE TOYKH

I
2. [TpomexyTOuHBIE TOUKH
3. «X» TOYKH
cran | Habmoa | Orcuersl no pelixe Mpeswimenus Fopu- Or-
UM | NYHKT. MM MM 30HT METKH
3aIH nepeaH | npoMexy | Bergec- CpeH. nr_;«_lﬁop: H! :'
e TOuH nennte | (yew3) ’ !
Rp2 245,580
5 1
1
I 2
3
4
2

245,580
4w

Cocraeun ct. rp.

[Tposepn:




