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B meronnyeckux peKOMEHAAUUAX 110 BBIINOJHEHUIO MPAKTUUYECKUX
pabort 1o kypcy «HxeHepHas reone3us», «l'eoae3us», », «OCHOBBI T'€0-
JIe3UU, HWHXEHEPHOE OJIAarOyCTPOMCTBO TEPPUTOPUNY U3J1aracTcs
YCTPOMCTBO M NpuHIMN padoThl HUBenupa 3H-5JI. Onucansl Bce HEOO-
XOJUMBIE TOBEPKU ISl €r0 YCIEUIHOro NpuMeHeHus. Jlaercsa onucanue
MOPSAAKA IIPOBEACHUS U3MEPEHUM.

Mertoauueckue yKazaHUsS COOTBETCTBYIOT TPEOOBAaHUSIM TMPO-

rpaMMbl, YTBEpKJIEHHOW Ha 3acefgaHuu kadeapsl DuYHIJ[ mporokon
Ne 5 ot «28» nexabps 2021 roaa.

[IpenqnazHavueHsl i CTYJCHTOB HAMNpaBJICHUS TOJATOTOBKU:
21.03.02. «3emuieyctpoiicTBO U Kaaactpe», 08.03.01 «CtpouTenscTBOY,
08.05.01 «CTpoUTENbCTBO YHHUKAJIBHBIX 3JAHUA UM COOPYNKEHHID,
07.03.01 «Apxutektypa», 07.03.04 «I'pagoctpoutennctBo», 08.05.02
CTpouTenbCcTBO, KCILTyaTaIusl, BOCCTAHOBJICHUE U TEXHUYECKOE MOKPbI-
THE aBTOMOOMJIBHBIX JIOPOT, MOCTOB Y TOHHEJIECH.

TekcT neyaTaeTcss B aBTOPCKOM PEIAKIINU.

[Tonmucano B nevaTts . ®opmat 60x84 1/16.
Yemnea.n. . Yu-uzpar. . Tupax 100 sx3. 3aka3. becrnuaTthHo. /133
Oro-3anagnseiil rocyaapCTBEHHbBI YHUBEPCHUTET.
305040, r. Kypck, ymn. 50 met Okts6ps, 94.
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BBenenue

Husenup - reone3nyeckuii BBICOTOMEpP JUIsl ONPEAEIICHUS MTPEBBILICHUNA TOPU-
30HTAJIbHBIM JTy4OM BU3HPOBAHUSI.
B coorBerctBum ¢ 'OCT cepuitHO BBIYCKAtOTCS TPU TUIIA HUBEIUPOB.
1. BricokoTouHble, NpenHa3HauYeHHbIe sl HuBenupoBanus | u Il kmaccos .
Hamnpuwmep H-05.
2. Tounsle , mpeaHasHaueHHble ansi HuBenupoBanus Il u IV kmaccos.
Hamnpumep H -3.
3. Texnuueckue, npeHa3HAUYEHHBIE JIJIS1 TEXHUYECKOIO0 HUBEIUPOBAHUS ITPU
TonorpaduIeckux CheMKax U HHKEHEPHO — I'€0/1€3NUECKUX U3bICKaHUIX.
B 0CHOBY MapKHpOBKHM HUBEIMPA MOJIOKEHA CPEAHSSA KBaApaTUYECKAs OTPELI-
HOCTb U3MEPEHHS MPEBBIICHUS HA 1 KM ABOMHOro xoxa. HuBemupsl Bcex TUITOB
JIOJI’KHBI BBIITYCKATHCS B IBYX MCIIOJIHEHUSIX — C YPOBHEM IPHU 3pUTENIbHOM TpyOe U
C KOMIIEHCATOPOM YTJIOB HakIoHA. [Ipn Hamnumm koMneHcaTopa B MapKUpPOBKE HU-
Benupa aobdasnserca OykBa K. Kpome Toro, Tounble v TeXHUYECKHE HUBEIUPHI J10-
IIyCKAETCSl M3rOTABIMBATH C TOPU3OHTAIBHBIM KPYIOM, Uil U3MEPEHHS] TOPU30H-
TaJbHBIX yIJI0B. B 3TOM ciiyuae B MapkupoBKe HuBenupa godaisercs Oyksa JI.
HupenupoBaHue BBITIOJIHIETCS C MOMOIIBIO IITPUXOBBIX MHBAPHBIX M IIAIICY-
HBIX JEPEBSHHBIX peeK. MIHBapHbIE PEMKHU MCHOIB3YIOTCS ISl BBICOKOTOYHOIO HU-
BennpoBanus | u 11 knaccos, aepesstaubie mid Il u IV knaccoB u TeXHUYECKOrO
HUBEJINPOBAHMUS.

1. YcrpoiicTBo 1 npuHIun padorsl npudopa 3H-5J1

Manorabapurssiii HuBesnp 3H-5JI oTHOCHTCA K IMIyXUM HHMBEJIMpPAM TEXHHYE-
CKOM TOYHOCTH. OCHOBHBIE IIPEUMYILIECTBA OIMCHIBAEMOI0 HUBEIUPA: MaJlas Macca
U pa3Mephl, MPOCTOE YCTPOHUCTBO, 00ECIEUNBAIOIIEE BBICOKYIO HAJIEKHOCTh B pa-
6ote. OH yno0eH a1 paboThl B pa3IMUHbIX YCIOBHUSAX: HA CTPOUTEIbHBIX IUIOIIA-
Kax, IJ1e BUOpalMi MEXaHU3MOB HE BIUSIOT HA TOKA3aHMsI HUBEJIHUPA (B OTIMYME OT
HUBEJIUPOB APYTUX TUIIOB), B SKCIIEIULIUOHHBIX YCIOBHUIX ITPU U3BICKAHUSAX B TPY/I-
HOJIOCTYIIHBIX pallOHaX, B CEJIbCKOM XO3MUCTBE U T. 1.
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Y106cTBO B paboTe obecriedynBaeTCsl ONTUMAIBHON KOHCTPYKITUEH HABOSIIETO
YCTPOWCTBA, PACTIONIOKEHUEM PYKOATOK YIPABIIEHUS U YPOBHEU, MTOJACBETKON IU-
JUHAPUYECKOTO YPOBHSA U T. II.

HuBenup nMeeT BhICOKOKaUE€CTBEHHYIO 3PUTENIbHYIO TPYOy NpsAMoro uzodpaxe-
HUSL C BHYTpEHHEW (HOKyCHpOBKOHW. [[si CHMXKEHUS BIHMSHUS OJHOCTOPOHHETO
HarpeBa Ha BEJIMYMHY YyIJIa | 3pUTeNIbHAS TPyOa U IMIHHAPHUCCKUN YPOBEHD ITOME-
IIeHBI BHYTpH Kopryca 12 (pucyHok 1a) BepxHel yactu mpudopa.

O0bexTuB 11 3puTenbHON TpyOBI BHIBEJCH HApYyXKy, Ha €ro OIMpaBy MOXHO
HaJETh JIMH30BYIO HACaJKy JUIsl BUSUPOBAHUS Ha PEHKY, pacloNOKEHHYIO OJMxKe
1,2 m.

Bpamenuem quontpuiinoro kosibia 1 (pucyHok 10) OKyssip yCTaHaBIMBAIOT 10
TJ1a3y 710 MOSIBJICHUS YETKOro n300pakeHus ceTku Hureid. Kpemamnbepoii 2 3pureis-
HYI0 TpyOy (DOKYCHPYIOT NpU HABEICHUH HA PEHKY.

Ha BepxHeii minockoctu kopiyca 12 (cm. puc. 1a) umeercst npoaoabHbII MPUITUB
A, BBIIOIHSIONIUHI POJIb MEXaHUYECKOT0 BU3HPA JIJIS IPEABAPUTEILHOIO HABEAECHUS
HUBEJIUpPA HA pEUKY.

[{unuHaprYecKnii ypoBEHb TOJCBEUMBACTCS OEIbIM IKpaHoM 4. 3epKaio 2 ciy-
KUT JJIs1 y100CTBA HAOIIOICHMS 32 TIOJI0)KEHUEM MTy3bIphKa YPOBHSI.

VYron | (HenapaienbHOCTh OCH IHJIMHIPHYECKOTO YPOBHSI BUSHPHOU OCH 3pH-
TEJIbHON TPYObl) MPUBOMAST K HYJIIO FOCTUPOBKOW YPOBHS C MOMOIIBIO JIBYX raek 3,
JIOCTYI K KOTOPBIM OTKPBIT YEPE3 OKHO.

BepxHuss wacTe HUBenHMpa cBsi3aHa ¢ KopmycoMm mojnctaBku 10 6e31r0¢pToBBIM
NPYXUHHBIM IIAPHUPOM U MOXKET HAKJIOHSTHCS OTHOCUTEIBHO MOJICTABKU C TIOMO-
IO AJICBAITMOHHOTO BUHTA 3 (CM. puc. 10).

OceBas cuctema HHBENHpa pacroiiokeHa BHyTpu koprmyca 10 (cm. puc. 1a),
CcHaO)KeHa YepBAYHOUN mepenayed U GPUKIUOHHBIM YCTPOMUCTBOM, MO3BOJISIOIINM
CcBOOO/IHO BpalaTh HUBEIUP BOKPYT OCH U B TO K€ BPEMS BHITIOJIHITH TOYHOE HaBE-
JIeHUE Ha peiiky 0e3 orpaHuyYeHus yria noBopoTa. PyKosTku HaBOASIIEro BUHTA 9
PacIoiokeHbl o 00€ CTOPOHBI MPUOOpa, YTO AENIaeT OJMHAKOBO YI00HOU paboTy
KaK IPaBOM, TaK U JIEBOU PYKOM.

Ha BepxHeil mockocTy KopItyca HU3Ka HaXOJIUTCS KPYIJIblA YPOBEHb 6 JU1sl ycTa-

HOBKH OCH HUBEIUpPA B OTBECHOE MosoxkeHue. KOCTUpOBKY Kpyrioro ypoBHs BbI-
MOJTHSIOT BUHTaMHU 9.
Mexay KopIycoM IOACTaBKMU U uracTuHOU 8 B HUBenupe 3H-5JI pacnonoxen me-
Tamaeckuit 1uMo 4 (cMm. puc. 16), KOTOpbIH MOYKHO BpalllaTh, B3sBIIKCH 32 HaKa-
TaHHBIN MOSCOK U YCTAHOBUTH B TpeOyemoe nosoxeHue. OTcyer mno uMoy 0epyT ¢
noMoInbio uHaekca 5. [Ipu BpaieHnn HUBeIupa JTMMO OCTAETCs HEMOABUKHBIM.

Buemnuit Bua npubopa ¢ HAUMEHOBAaHMEM OCHOBHBIX AJIEMEHTOB MPUBEICH HA
yeprexxe. Haumenosanue noznnmii Puc.la cnenyromee.



1. 3armymika;
2. - 3epKaio;
3. - IOCTUPOBOYHAS TaliKa,
4, - Oemnblil IKpaH;
5. - IOCTUPOBOYHBIE BUHTHI KPYTJIOTO YPOBHSI;
6. - Kpyriblii ypOBEHb;
/. - IOJ'bEMHBIN BUHT;
8. — I1acTHHa I1OJICTAaBKH;
9. - HAaBOOAIIUH BUHT;
10.- KopIyc MOJCTaBKY;
11.- 0OBEKTHUB;
12.- xopmyc;
A - IpOIOABHBIN NPWINB (MEXaHUYECKUN BU3UD)

HaunmenoBanue no3unuit Puc.16 cnegyromiee.

1. nuonTpuiiHOE KOJIBIIO;
2. - KpeMaibepa;
3. - DJIeBallMOHHBIN BHUHT;
4. - MeTaIM4ecKuit TMMO:
5. - UHAEKC;
6. — raiixa.
HuBenupHas perika CIyXKHAT JJI OTCUATHIBAHUS BEPTUKAIBHBIX PACCTOSHUMN

(BBICOT) TOYEK OT FOPU3OHTAIBHOIO Jy4ya BU3UpoBaHus. Kopryc peliku nepeBsiH-
HBIM, IMONEPEYHOE CEYEHUE €ro JABYTAaBPOBOE. BOKOBBIE IUIAHKU NPEAOXPAHSIIOT
HIKQJIy PEUKH OT NMOBpPEkKJIeHUN. Ha HMKHEM KOHIIE pEVKH MMEETCs IIATKA B BUJIE
METaJNINYECKOM CKOOBI. IIIIOCKOCTh MATKM NEPNEeHIMKYJSpHA MPOJOJIBHOW OCHU
pPENKH U COOTBETCTBYET HYJIEBOMY OTCUETY YEpPHOM MIKaibl. J[J11 y100CTBa OJIB30-
BaHUs HA peliKke NMEIOTCS JBE pydKu. Pelika ckiaaHas, MeeT MOJIHYIO JUIMHY 3 M,
B CJI0keHHOM Bue — 1,5 m. [IIkana peliku 1ByXCTOPOHHSA C CAHTUMETPOBBIMHU I11a-
HIeYHbIMH JieTieHusiMUu. OlHa CTOpOHA peiku yepHasi (OCHOBHAs IIKalia), Apyras
KpacHas (qonoiHuTenbHas1). Ha kpacHo# cTOpoHE peiiku MATKe COOTBETCTBYET OT-
cuet 4700 v 4780. Bo3MOXHBI U IpyTHe 3HAYEHUS.

2. IloBepku npubopa

Husemnp 3H-5J1 nmeer crnenyromue ocHOBHbIE OCU. OCHOBHYIO OCh WJIH OChb
BpaieHus npudopa. BusupHyio och 3pUTEIbHON TPYOBI, KOTOpas MPOXOAUT Uepes3
3aJIHIOI0 Y3JIOBYIO TOUKY OOBEKTHBA U NEPEKPECThE CETKU HUTEH. OCh HMIMHIPU-
YECKOr'0 YPOBHS, KOTOpPasi MPOXOJIUT IO KACATEIbHOW K BHYTPEHHEN IMOBEPXHOCTH
amnyJibl B Touke «O»-nyHKTa. OCh yCTAHOBOYHOI'O YPOBHSI IIPOXOAMUT IO HOPMAJH
K BHYTPEHHEN OBEPXHOCTH aMITyJIbl YPOBHS B TOUKE «0»-IIyHKTA.
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st b dexkTrBHOM paboTh ¢ TPUOOPOM /10 HayaIa HUBEITUPOBAHUS CIIETYET BbI-
MOJTHUTh HEOOXOTUMBIC TTOBEPKH.
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Puc.1 Buemmnuii Bua musenupa 3H-5J1

2.1. Ilosepka no Kpy2nomy ypoeHio
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Tpebyemoe ycaoBue. Och Kpyriioro ypoBHs JOJKHA ObITH TapaijieibHa OCH Bpa-

ICHWA HUBCIIMPA.

[IpoBepka ycnoBusi. KoHTyp my3bIpbKa YCTAaHOBOYHOTO YPOBHS pacrojiaraercs
KOHIIGHTPUYHO CETKE YPOBHS C MOMONIBIO MOJHEMHBIX BUHTOB U BEPXHSSI 4acTh
npubopa co 3puTenbHOM TpyOoi moBopauuBaercsa Ha 180 rpagycos. Ecnu my3sipex
IIPU 9TOM BBIXOJUT 3a MpeAesbl MaJOr0 OrPpaHUYUTEIBLHOIO KOJblia, TO YCIOBHUE
CUUTAETCS HEBBIMIOJIHEHHBIM.

[opsnok uicnipaBienus. Ha momoBuHY AyTH CMEIIEHUS y3bIPEK BO3BpAIIAeTCs
UCTIPAaBUTEIbHBIMU BUHTAMH YPOBHS , @ Ha JPYTYIO TOJIOBUHY BO3BPAILAETCS MTOIb-
eMHbIMH BUHTaMu. [locie 3Toro BepxHsisi 4acTh MpuOOpa BHOBb IOBOPAYHBAETCS HA
180 rpamycos. Eciin HaOIt01a€TCSl OTKIIOHEHHE ITy3bIPbKa, TO IPOU3BOIAT BTOPHY-
HO€ UCHPaBIICHUE.

2.2. Ilosepka no cemxe nHumeii

Tpebyemoe ycaosue. CpenHsisi TOPU30HTAIbHAS HUTH JOJKHA OBITH MEPIICH -

KYJISIpHA OCH BpallleHus npudopa.

IIpoBepka ycinoBusl. HpH60p IMPUBOOIUTCS B pa60qee IMOJIOKCHHUC U ITPOU3BOAATCA

OTCYETHI 110 PEUKE JUIS JIEBOTO U MPABOTO KOHIIOB CPEIHEN TOPU30HTAIIBHOW HUTH.
OTtcyersl JOKHBI COBIIAAATH.

[opsnok ucnpapnaenus. OKyJISApHYIO TPYOKY € CETKOM HUTEN BpallatoT BOKPYT
reOMEeTPUYECKOM OCH /10 BBITIOJIHEHUS TpeOyemoro ycnoBus. s obecrieueHus Bo3-
MO>KHOCTH BpAILEHUs CIIEYET OCBOOOIUTH, a 3aTE€M 3aKPEIUTh BUHTHI, KOTOPHIMU
OKYJIsIpHas TpyOKa KPEenHUTCsl K OCHOBHOMY KOPIYCY TPYOBL.

2.3. Hoeep;ca no 2i1a6HoMY YCI106UIO

TpeGyemoe ycnoBue. J1yist HUBenMpa ¢ ypoBHEM P TpyOe — BUBHPHAS OCh 3pH-
TENbHOU TPYOBI TOJKHA OBITH MapalielbHa OCH UIMHAPUYECKOTr0 YPOBHS (ompe-

JeTICHHE yriia ).

IIpoBepka ycnoBus. Ha mectHocT, Ha paccrosanuu 50...70 M apyr ot apyra
BBIOMPAIOTCS U 3aKPEIUISIOTCS IBA MyHKTA. B KauecTBe TaKUX MyHKTOB MOKHO MPH-
HSThH JIB€ HEMOJABUKHBIC HUBEIIUPHBIC PEHKH.

Y cTaHaBIMBAIOT HUBEIIMP B CTBOPE ABYX PEEK TOYHO IMOCEPEANHE MEK Y HUMMU.
3aTem cieayer OTTOPU30HTUPOBATh HUBEIHMD, HABECTU HA OAHY PEUKY, 3JIEBALIMOH-
HbIM BUHTOM BBIBECTH ITY3bIPEK LUMWJIUHAPUYECKOrO YPOBHS HA CEPEIUHY U B3SITh
OTCYET a1 1o perike. HaBecTr HUBENUP HA BTOPYIO PEUKY, BBIBECTH ITY3bIPEK YPOBHS
Ha Cepe/INHY M B3ATh oTCYeT D1.
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[lepeHnecTu HUBENUP U PACTIOIOKHUTD €0 3a Mepe/IHEe PENKOo Ha PacCTOSTHUM 2-
4 M OT HEe U HECKOJIBKO B CTOPOHE OT CTBOPA, YTOOBI MOKHO OBLJIO HAOIIOATh KaK
IIEPBYIO, TaK U BTOPYIO PEiKy. B3sTh OTCUETHI a2, 1Mo nanbHEeH u D2 mo OvbkHEeH
pelikaM, He 3a0bIBasi MPU 3TOM Ka)XIAbId pa3 BHIBOAUTH ITy3BIPEK YPOBHS Ha cepe-
JIMHY 3JIEBAallUOHHBIM BUHTOM. BBIYMCIEHHOE 3HaUC€HUE a' I JalbHEU PEUKH 1O

dbopmyie
ay' = (a1 —b1) + by, (1)

HE JOJDKHO OTIIMYAThCS OT PaKTUIECKOro OTcUeTa a2, 6onee yeM Ha 4 MM. OTCUETHI
«@» 1 «b» ciaemyer MPOU3BOIUTH IO JIBYM CTOPOHAM PEHKH HMJIU ITPH JIBYX TOPHU30H-
Tax mpuoopa.

Ecin nefictBuTenbHOE 3HAUCHHE YTiia | OOJIbIIE HOPMHPYEMOT'O, BBITIOTHSIOT
IOCTHUPOBKY.

I[Hapa/1eJJbHOCTH OCH HMJIMHAPUYECKOTr0 YPOBHS BUZHPHOM OCH 3pUTEILHOU
TPYOBI IOCTUTAETCA IOCTUPOBOYHBIMU raiikamu 3 (cM. puc. /a). IInunbkon U3 Kom-
IUIEKTa HUBEIUPA, OTIYCKasl OJHY railky W 3aTATMBas JIPYryl0, BBIBECTH Iy3bIPEK
WINHAPUYECKOTO YPOBHS Ha CEPENNHY, MOCIIE€ TOrO KaK 3J€BAllMOHHBIM BUHTOM
10 JaJIbHEN pelike yCTaHOBJIEH OTCYET, paBHbIM a2'. 11 KOHTPOIISI MOBEPKY MOBTO-
PSIOT.

OTcuéT Mo mIKaje MalleuyHbIX PeeK MPOU3BOAUTCS B MIITUMeTpax (cM. Puc.3).
EauHUIB MATUTMMETPOB OIICHUBAIOTCS TJIa30MEPHO. Peliki MOTYT OBITH JIBYXCTO-
POHHMMH WM OJHOCTOPOHHWMH. BTopas mikama (KpacHast) CIy>KHUT JUIsl KOHTPOJIS
u3MepeHuit. Ilpu uCHoNb30BaHUU OJHOCTOPOHHUX PEEK KOHTPOJIb H3MEPEHHUI
MO’KHO BBITIOTHATH ITyTEM MTOBTOPHOTO HUBEIIMPOBAHUS C APYTHM T'OPU30HTOM IIPH-
6opa. N3o0paxkenne nudp MoKeT OBbITh, KaK MPSMBIM, TaK U 00paTHbIM. OJIHAKO
peliky cienyeT ycTaHaBIWBaTh TaK, YTO Obl HAIpaBJiEHHWE IIKaJbl ObUIO BCEra
CHHU3Y BBEpX.

3. TexHu4eckoe HUBEJIUPOBAHNE

[Ipu TeXHUYECKOM HMBEIMPOBAHUU OTCYETHI MO PEHKE BBHIMOIHSAIOTCS IO CPe-
HEW HUTH I10 YEPHOW CTOPOHE U IO CPEIHEN HUTHU IO KpacHOU cTopoHe. HepaBen-
CTBO IJIEY KOHTPOJIUPYETCS HUTSHBIM JAIIbHOMEPOM JIMOO HIaramu.

O06s13aTebHO CIeAyeT pa3inyaTh HAMPaBJICHUE HUBETUPOBAHMS, TO €CTh OIpe-
JESATH TOJIOKEHUE 3aJHETO U MEPEIHETO MYHKTOB HUBEIIMPOBAHUS.

[Ipy HUBENMPOBAHUY TPYIIBI TOYEK MPOKIAABIBAETCA HUBEIUPHBIN X0/, KOTO-
pBIM OJKEH BKJIIOYATh HE MEHEE JABYX penepoB. Kak MCKIIIOUEHHE JOMyCKaeTcCs
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3aMKHYTBI HUBEIHPHBIN XOJI C OMIOpor Ha onuH perep. [Ipu npousBoacTse padbot
TpebyeTcst o0ecneunTh HEOOXOAUMBIN KOHTPOJIb Ha KAX0W CTAaHIIMU U B LIEJIOM 10
XO0my.

7172

m
[}
- _BIE

Puc.2. [Ipon3BoacTBO OTCUETOB MO pelKam
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Puc.3. Cxema noBepku Mo riiaBHOMY YCJIOBHIO
3.1. U3mepenue npesviuenuii Ha cmaHyuu

[TyHKTBI HUBEIMPOBaHMSI 00S13aTENIBHO 10 Hayaia padoT AOKHBI ObITh 3aKper-
JIeHbl HA MECTHOCTH U Ha COOPY>KEHUSIX CIEUUaIbHBIMU 3HAKaMU. MOryT UCHIOJIb-
30BaThCs IEPEHOCHBIE MMyHKThI — OamMaku. [yt ono3HaHust MyHKTOB HA MECTHOCTH
PAIOM C HUMH YCTPAUBAIOT CTOPOXKKH.

[Ipubop ycTraHaBnMBaeTcsl Ha paBHOM YAQJIEHUHU OT MyHKTOB HUBEIWPOBAHUSI.
Bo3MokHOE OTKIIOHEHHE OT paBEHCTBA BU3UPHBIX JIyueil He Ooiiee 3...5 M Ji1s pac-
cTosiHUN Mexay nyHKTamu 100 M. PaBeHCTBO BU3UPHBIX JIy4ell WIIH, KaK TOBOPST,
IUIeY PEeKOMEHJIYeTCs JIJIsl UCKIFOYEHHs MOrPENTHOCTEN IIaBHOrO YCIIOBUS U Tepe-
(OKYyCHPOBKH TPYOBI.

[HITaTus YCTaHAaBJINBACTCS TAKUM 06p8,30M, YTOOBI pacCTOAHHNA MCKAY KOHIIaMHU
HO’KEK OBLIIM HE MEHEE ITOJIOBUHEI JJINHBI HOXKCK. Hoxxkwu miratuBa CJICAyCT BAaB-
JINBATb B I'PYHT OO0 YyIIOpa. HI/IBCJ'II/Ip YCTAaHABJINBACTCA HA IITATUBC TAKUM 06pa30M,
yTOOBI HAKOHESYHUKHU IIOABCMHBIX BUHTOB BXOAMNJIN B I1a3bI HA I'OJIOBKEC IIITAaTHBA.

HuBenupoBanue xenaTenbHO BBINOJHATh IBYMS pEKaMU ¢ pa3IMYHbIM HEpa-
BEHCTBOM BBICOT HYJIEH YEPHOM M KPaCHOM CTOPOH. BO3MOYXHO HHMBEIHUPOBAHUE C
OIIHOU PENKOM.

[Tocne npuBeneHus HUBENMpa B paboyee MOJ0KEHNUE MPOU3BOAIT OTCUETHI 110
3alHel peilike COOTBETCTBEHHO MO 4YepHOM (a4) M KpacHOM (k) mkagam. 3atem
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M3MEHSIFOT HAlpaBJICHUE BU3UPHOTO Jiyda W TPOM3BOIAT OTCYETHI MO MepeaHei
peiike no aAByM mikanam (ba) u (bx).

He u3mensisi monoxkenus npuOopa, MPOU3BOIAT KOHTPOJIb HAa CTaHIuWu. [[s
ATOr0 BBIYUCIISIOTCS TMPEBBIIICHUS MO YEPHBIM W KPAaCHBIM OTCUETaM COOTBET-
CTBEHHO

h q = a q = b q ] (2)
he=ax - b« +uwau- PBH, (3)
rae PBH — pa3HOCTB BBICOT HYJIEW, IPHU UCITOJIB30BAHUN OJHON PEHKHU PaBHA HYIIIO.

PacxoxneHue npeBbIllIeHUd Ha CTaHIIMU, ONpeaesieHHbIX o Gopmyie (3) u (4)
HE JOJDKHO MpeBbImaTh 5 MM. Eciii 3T0 ycioBue He BBINOIHIETCS, TO BCe HAOIIO-
JI€HMsI, IPOU3BEJCHHBIC HA CTAHIUU , TOBTOPSIOT. OMIMOOYHBIE OTCUETHI 3a4EPKU-
BAaIOT, @ HUKE 3aMHMCHIBAIOT HOBBIE. 110JI€3HBIM HA CTAHUUU MOXKET OBITh KOHTPOJIb
ISTKU PEMKH, TO €CTh BHIYMCIECHUE B KypHaJle 3HAUEHUH COOTBETCTBYIOIIMX Kpac-
HBIX U YEPHBIX OTCUETOB.

[Ipn ynoOBIETBOPUTENBHBIX peE3yibTaTaX KOHTPOJISI BBIYHUCISAETCA CpEIHEE
apu(mMeTnyeckoe 3Ha4YeHNE U3MEPEHHOT 0 Ha CTAHIIUH IIPEBBIIIEHNS C OKPYTJIEHUEM
10 11esioro yetHoro (mpasuio ["aycca).

3.2. Husenupnwuii x00

C nenpio onTUMU3ALMK PabOT U3MEPEHUsI OPTaHU3YIOT B BHUJIE HUBEIUPHOIO
X0/1a.

B HUBENMpHOM X0/1€ pa3nuyarOT TPU IPYNIbLI TOUEK.

1. Cessyromue TOYKH — TaKHe Ie0/1e3MUECKUe MMyHKThI, KOTOPbIE HUBEIUPYIOTCSA C
JIBYX CTAaHILMU I10 ABYM CTOPOHAM PEUKU. 11X OTMETKU BBIYUCIIAIOTCS YePE3 yBsI-
3aHHBIE MPEBBILICHUS.

2. [lpomexxyTouHbIE TOYKM — 3aKpEIUICHHbIC MyHKTHl WM OIO3HaBaembie (par-
MEHTBI MECTHOCTH, COOPYKEHUM, KOTOPBIE HUBEINUPYIOTCS C OMHOW CTaHLUU I10
OJTHOM CTOpOHE peiku. VX OTMETKH BBIYMCISIIOTCS Yepe3 TOPU3OHT mpudopa.
[Ipu kpynHOMAacIITAOHBIX ChEMKAX K YUCITY IPOMEXYTOYHBIX TOUEK OOBIYHO OT-
HOCAT — OypOBBIE€ CKBaKUHBI, KOJIOAIIBI, BEPIIIMHBI KypraHOB, ECTECTBEHHBIE BbI-
XOJ1bl HCKOIIAEMBIX, YPE€3bl BOJbI B BOJOXPAHWINILAX, BBIXOABI POJHUKOB, YCTOU
MOCTOB, TOJIOBKHM PEJIbCOB JKEJIE3HBIX JOPOr Ha MEPEroHax W NPOTUB CTAHLUU,
MEXKEBbIE U KWJIOMETPOBBIE CTOJIOBI, OMOpPHBIE OaliMaku CBETOPOPOB, OMOPHI
JIOII, nuHU CBSA3U U OCBETUTEIILHOM CETH ...

3. «X» TOYKHU — 3TO BCIIOMOTraTEJIbHbIE CBSI3YIOIINE TOUKH, ONPEEIIeMbIE YCIOBU-
MM BUJIMMOCTH JINOO 3HAUUTENBHBIM MepernagoM BeICOT. B kauecTBe «X» Touek
MOTYT MCHOJIb30BaThCSl NIEPEHOCHBIE OAIIMAKHY.
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Jlo Hauana u3MepeHui 10JKHA ObITh MPOBE/IEHA PEKOTHOCIUPOBKA MECTHOCTH,
HaMEYeH MaplIpyT U YCTAaHOBJIEHbI BCE TOYKH HHUBEJIMPHOro xoja. Xop o0s3a-
TENbHO JOJDKEH HAUMHATBCS C PErepa U 3aKaHYMBATHCS Ha perepe.

Pe3ynbTaThl M3MepeHUid 3amuchIBalOTCA B KypHal (cMm. Tabmuny 1). XKypuan
00513aTeIbHO JOTMOJIHAETCA CXeMOW HUBENUpHOro xona (cm. Puc.6), rae ykasbiBa-
I0TCS BCE penepbl ¢ OTMETKAMU UX BBICOT.

[Tocne 3aMbIKaHUs HUBEIMPHOI'O XOJa , B TMOJEBBIX YCIOBUAX, ITPOU3BOIUTCS
KOHTPOJIb 1O BCEMY X0AY. I 3TOr0 BBIUUCIISIETCS MOJIYYECHHAs! HEBSA3KA I10 X0y B
BUE

fhnz[hcp]'[hTeop] MM, (4)

[he] -cymma cpenHux mpeBbIIEHHI 1O BCEM CTAHIUSM /IS CBA3YIOIIUX
TOYEK,

[ h reop ] - TeOpeTHueckasi cymMma MpEeBBIMICHUI KOHIIA XO/1a HaJ] HA4aIoM,
paBHA Pa3HOCTH OTMETOK KOHEYHOTO M Ha4YaJbHOI'O IIYHKTOB HUBEIUPOBAaHUS. J{JIs
3aMKHYTOI'0 X0/Ia 3Ta CyMMa paBHa HYIIO.

Jlonyckaemasi HEBsI3Ka MO X0y JII TEXHUYECKOTO HUBEIUPOBAHUS TPU JTMHE
xoJ1a 10 1 KM Ipu YKMCiIe CTaHIUKA N HAXOJUTCS B BUJIC

from =10 ()2 | Mm . (5)

Jiis Gomee MPOTSHKEHHBIX XOI0B
fom =50 (L)Y , MM , (6)

rae L - nnuHa Xxoma B KHJIIOMETpAX.

Ecnu nony4yeHHast HEBsA3Ka 110 XOAY 10 a0CONIOTHOM BEJIMYMHE MEHEE JOITyC-
KaeMoii, TO MoJieBble pabOThI 3aBEPILIAIOTCA.
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3.3. Buiuucinenue ommemok

J{nst moaTBEpKAEHUS MPABWIBHOCTH MOJIEBBIX BBIUUCICHUN MTPOU3BOIUTCS TO-
CTPaHUYHBIN KOHTPOJb KypHasa. J[Jis 3TOro Ha Ka)xJa0i CTpaHHUIIe KypHaia HaxXo-
JUTCSI CyMMa 3aJJHUX OTCUETOB [a] M cymMMa IepeaHux orcueToB [D] , Takke cymma
cpennux npesbimieHuid [h] . EcTecTBEHHO , YTO A KaXKAO0H CTpaHMIBI JKypHAa
YUCJIO0 3aJJHUX U YKUCIIO TIEPEIHUX OTCUETOB JIOJDKHO COBMA/IATh.

I[J'ISI MMOCTPAHUYIHOI'O KOHTPOJIA H€O6XOI[PIMO BBIIIOJIHCHHUC YCJIOBUSA

[h 1=([a] - [b])/2 : (7)

Ecau KOHTpOJIb 3aBEPIIMIICS YCIICIIHO, TO MMPOU3BOIUTCS YPaBHUBAHUE MPEBHI-
meHui. JIJ1st 3TOro BEIYUCTISIOTCS TOMPABKHU B KaXKJ10€ M3MEPEHHOE MPEBHIIIICHNUE B
BHUJIE

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

3HaueHue IOIpaBKK CO CBOMM 3HAKOM BBIIMHMCLIBACTCA HaJd KaXKIAbIM CPCAHHUM
IIPCBBIIICHHUCM.

3aTeM BBIUMCIISIFOTCS MCIPaBICHHBIC (YBS3aHHbIC) MPEBBIIICHUS B BUC
h Y =h, +h* , MM 9)
Y 3aITUCHIBAIOTCS B KypHAJIE IO/ CPSTHUMH TPEBBIIICHUSIMH.

OT™meTKH CBA3SYIOIIUX TOYCK BBIYHUCIIAIOTCSA 110 CIACAYIOIMICMY IIPpABUITY.

OTMeTKa NOCIIEYIONIEeH CBA3YIONIEH TOUKM paBHA OTMETKE MPEAbIIYIIEH CBSI3Y-
IOILIE TOYKH IUTIOC UCIIPABIICHHOE MPEBBILLICHHE.

ITocne TOr'0, KaK BBIYMCJIICHBI OTMCTKH BCCX CBA3ZYIOIIMUX TOYCK, IIPHUCTYIIAOT K
BBIYHUCJIICHHIO OTMCTOK IIPOMCIKYTOYHBIX TOYCK. I[JIH 9TOro 110 CraHuusiaM, rac nMcC-
IOTCA IMPOMCEIKYTOUYHBIC TOYKH BBIYUCIIAIOT TOPHU30OHTLI npn6opa B BUAC

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

rne Hsi oTMerka 3aHel CBA3YOIIEH TOUKH [T 1-OW CTaHIIHH.
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aj - YEpHBIM OTCYET I10 PEUKE, YCTAHOBJIEHHOW HA 3a/IHEN CBA3YIOLIEW TOUKE JJIs
I-0if CTaHIUH.

PaS,Z[eJIBHO, JJIsA K&)KIIOﬁ CTaHIIUU, IrAC UMCIINCH IIPOMCIKYTOYHBIC TOUYKHU, BbI-
YUCIAIOTCA UX OTMCTKH B BUAC

Hk= T - cx , M (11)
rae Ck - OTCUET IO YepPHOU CTOPOHE PEHKH , Iuisl  K-0if MpOMEKyTOYHON TOUKH.

PGSy.HBT&TBI BBIUMCJICHHUH 3aIIMCBHIBAIOTCS B JKypHal.

Puc.4. (Cxema HUBEJIMPHOTO X0/a.
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4. BbIHOC B HATYPY NPOEKTHOH OTMETKH

Tabmanma 1
KYPHAI Ne23
TCXHUYICCKOI'O HUBCIIMPOBAHUA
Cr | IImx | Ctp | Orcuersl o pevike mm | [IpeBpimennss mm | I'1l , ™ H,w™m
3anH- | nepend | [Ipom | Beluec | cpenH.
(yBs13aH.)
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
TRy 7 1584 -0707 | -0706 151114 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
i 13 | 6731 +3
Rp 14 1029 1015 1015 150.553
15 5716 1015 (1018)
23052 | 23074 -0011

HI/IBCJ'H/Ip MOXKCT UCITIOJIB30BAaThCA, KaK HpI/I60p M KaK MHCTPYMCHT, TO €CTb JJIA

NpoBe/IeHUs pa30MBOYHBIX paboT. Eciu B MpoU3BOACTBEHHBIX YCIOBUAX TpeOyeTcs
BBIHECTU Ha MECTHOCTH WM COOPY>KEHUM 3aJaHHYIO MPOEKTHYIO OTMETKY, TO IO-

CTYMaT cieayomuM odpazom. Ha Gmmkaiiem yaaneHun ot o0beKTa pa3onuBoy-
HBIX pa0oT BHIOMpAIOT ABa pernepa. [Ipon3BOAsST HUBEIMPOBAHHUE STUX PEMEPOB U

CPaBHUBAIOT U3MCPCHHOC IIPCBLIIICHNC C HOMUWHAJIbHBIM 3HAYCHUCM. B CJIy4dac 3Ha-
YUTCIbHOT'O PAa3JIMYMA IIPOAOJIZKAIOT BLI60p WHOU IMapbl pCIICPOB. ITocne TOro, Kak

oOHapy’KeHa HaJie’KHas Mapa pernepoB Ha YEPTEkKE WU CXeME Pa30MBOYHBIX PabOT

MOJITOTABJIMBAIOT Pa30MBOYHBIC AIEMEHTHI. Pa30MBOYHBIMH JJIEMEHTAMH OYyIyT

IIPOEKTHBIE OTCYETHI [0 PEMKE, COOTBETCTBYIOIIME MPOEKTHOW OTMETKE. TO ecTs,

MIEPETHUE OTCUETHI, IT0 YEPHOU M KPACHOM IIKAJIaM PEUKHU.
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Nmes pa30MBOUYHBIE 371€MEHTHI HAOIIOAATEb PYKOBOJUT JICHCTBUSIMU PECUHHKA,
KOTOpBII NepeMeniaeT peky B TpeOyeMoM HanmpaBieHUH. BBepx Wiu BHU3 J10 TE€X
IIOp MOKa CPEHASA HUTh CETKU HUTEU 3alMET ITOJIOKEHHUE IPOEKTHOTO YEPHOTO OT-
cuera Ha mkaine peiku. [lo komanzne HaOmonaTeNs] PEEUHUK OTMEYAET MOJI0KEHNE
IATKU PEUKH. /{71 KOHTpOIISI Ha OJIYYEHHYIO METKY pEMKa YCTaHABIMBAETCs Kpac-
HOW cTOpoHOU K HaOmtomaremnto. [Ipom3BoguTCst OTCYET MO KpacHOW IIKaje U pe-
3yJbTaT CPABHUBAETCS C MPOEKTHBIM. JJI1 UCKITIOUEHUs TPyObIX OIIMOOK 1e1eC000-
Pa3HO BBINOJHUTH HUBEIWPOBAHUE METKH C APYIOW CTAHIMU WU OT APYIOro pe-
nepa.
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Bonpocel ai1s1 caMonpoBepKku

Knaccudukaiys HUBETUPOB MO TOYHOCTH U3MEPEHUM.

MapKkupoBKa HUBEIUPOB.

[Iepeuncnute HanmeHoBanue nosuuun Puc.1l, n Puc.2.

[Tpunnmn padotel HUBenupa 3H-5J1.

[Ipunun padotsl HuBenupa 2H-10 KJI.

Jlns yero npeaHa3HauYeHbl HUBEIUPHBIE peiku? [IpuHIMO UX UCTI0Ib30Ba-

HUSL.

/. Bunbpl HUBETUPHBIX PEEK U UX YCTPOIMCTBO.

8. CdopMynupoBaTh Ha3BaHUS MTOBEPOK HUBEIHPA.

9. CopepxaHue MOBEPOK HUBEIHPA.

10.IToBepka HUBEIMpA MO IIABHOMY YCJIOBHIO.

11.Kak npoBeputh padoTy KomIieHcaTopa Huenupa 2H-10 KJI?

12.Bo3MmorkHa 11 paboTa ¢ HUBETUPOM Y KOTOPOTO HE BHIMOJIHEHO TJIABHOE
yC10BUE?

13.MoxHo nu pabotats ¢ HuBenupamu 3H-5J1 u 2H-10 KJI y KoTOpBIX HE BBI-
MOJIHEHO HU OJJHO U3 TPEOYEeMBbIX YCIOBUN?

14. ins xakout nenu y Husenupa 3H-5J1 na ypoBHsa?

15.TTouemy y muBenupa 2H-10 KJI TonbKko 01MH ypOBEHb?

16.Kak npuBecTy HUBEIHpP B paboyee mojiokKeHne?

17.Kax n3mMepuTh MpeBbIlLIEHHE Ha CTAaHIUN?

18.JInst KaKo¥ 11eNu ¥ KaK MPOU3BOJUTCS] KOHTPOJIb HEPABEHCTBA IUIeY NPU HU-
BEJIMPOBAHUU?

19.Kaxoit Habop 37eMEHTOB HEOOXOIUM JIJISl TOTO, YTO ObI MPON3BECTH TEXHU-
YECKO€ HUBEIUPOBaHUE?

20.Kak opranu3oBaTh TEXHUYECKOE HUBEIUPOBAHHE?

21.Kak npoKOHTPOIUPOBATH PE3YIbTAT U3MEPEHUS MPEBBIIICHNS HA CTAHIIMN?

22.Yto TpedyeTcsi KOHTPOIUPOBATH MPU TEXHUUECKOM HUBEIUPOBAHUN?

23. 171 KaKoy 1eid He0OX0JUM HUBEIUPHBINA X0 ?

ok wnE
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24.3aueM Hy»XHA CXeMa HUBEJIUPOBAHUS?

25.3aueM HyX€EH KypHaJl HUBEJIUPOBaHUsA?

26.J17151 9ero HYKHBI CBSI3YIOIIHE TOUYKH?

27.Kak BBIYUCIIUTH OTMETKH CBSI3YIOIIUX TOYEK?

28.Kak BBIYMCIUTD OTMETKH MPOMEXKYTOUHBIX TOUEK?

29.Kakue BO3MOXXHBI MEPONPUATHS KOHTPOJISI IPU BBIHOCE B HATYPY MPOEKT-
HOW OTMETKH?

30.Kakue BO3MOXHBI MOCIEACTBHS OT OITMOOYHOTrO BEIHOCA B HATYPY MPOEKT-
HOW OTMETKH?
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[Ipunoxenus

JlaGopaTopuas paGora. Pabora ¢ HuBeaupom.

IoBepxka riasroro ycnosus. BusHpHas ock 3puTeTBHOM TpyObl A0MKHA OBITH napajienbHa OCH
IHIHHAPAYECKOro YPOoBHA. [l IpOBeeHus MOBEPKH HA MECTHOCTH, Ha paccTostHuH 50...70 M IpPyT OT
Apyra 3aKpeIIIOTCA 1Ba MyHKTa «A» H «B». 3akpemnienne IyHKTOB MOKET IPOH3BONHTCS oyTEM
YCTaHOBKH HENOABIKHEIX peek Bosle cTon6os JIOII. HusenmpoBanue npousBomuTes u3 ABYX CTaHIHM.
[lepBast cTaHIus pacmonaraeTcs CTPOro 10 CepeiiHe MeXK/Ty HHBEIHDPYEMBIME nyHkramMy. Bropas
CTAHIHA MaKCHMATBHO IIPHOIIKEHO K OJHOMY H3 [HKTOB, HAIPEMep K «By.

[ e
o
Ly b o
| _
A L=60.,.70 u B
L2 ; LAZ2
- BeluHCIeHHOE 3HaYeHHe ay' I JaldbHEH peiiku mo hopmyire a,' =(a; —by) +b,,

He JOIDKHO OTJIHYAThCA OT (haKTHUECKOTro 0TCUeTa a3, 6o7Iee ueM Ha 4 MM. Wnu, nuaye,
IPEBHIMECHNA H3MepeHHbIe [-0H cTanmuu u co [[-0i He JOMKHH OTIHYATECH GoNee, yeM Ha 4
MM. OTCYETHl «a» i «b» cHeayeT IPOH3BOAHUTE MPH ABYX FOPH3OHTAX npubopa.

IlapanielbHOCTL 0CH NHIHHAPHYECKOI0 yPOBHA BH3HPHO 0cH 3puTeNbHOI TPYOBI
AOCTHraeTCs FOCTHPOBOYHBIMH raiikam. [IIMHIBKOM U3 KOMIUIEKTa HHBEIIHPA, OTITYCKas OfHY FaiKy i
3aTArHBast APYTYIO, BHIBECTH Iy3HIPEK WHIMHAPUIECKOTO YPOBHS Ha CEpEIHHY, TIOCIIE TOrO KaK
9JICBAMOHHEIM BHHTOM 11O JIallbHeH pelike yCTAHOBJICH OTCYET, PABHEIH a;',

crannus | ['opu- | myskT | Otcuérst mo pelike IIpessmmenus | Cpegnee Brramcnennoe
S0HT 3a)THmH nepeHuit MM HpEBBIIL. azl :
1-# A .
B
I
2-oit A
B
1-it A
B .
I
2-i A
B




B HuBEIMpHOM XO0/€ pa3nuyaroT TPU IPYIIBI TOUEK
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JlaGoparopHas pabora Ne 3

1. Casyromme TOUKH
2. TlpomekyTOUHBIE TOUKH
3. «X» TOUKH
crad | Habmon | Otcuers! no peiike IMpeBbieHus I'opu- Ot-
UM | IYHKT. MM MM 30HT METKH
npubopa MYHKTOB
3a]H NepefH | NpoMex<y | BbIYeC- cpenH. I .M .o
ue TOYH JIEHHbIE (yBs3) ’ ’
Rp2 245,580
I
1
1
Im| 2
3
4
2

Cocrasui cT. Ip.

[Tposepun:

245,580

£ 1 i




