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BBenenue

BrinyckHrKaM 00pa30BaTENbHBIX YUPEKACHUN CTPOUTEITHLHOTO MPOQUILS
cpenHero mpodecCHOHANBHOTO O00pa3oBaHUs MPEACTOUT BO3BOAUTH 3JaHUS
U COOPY>KEHHUsI, BBIIOIHATh OTJIEJIOUHBbIC, KAMEHHbIE, OCTOHHBIE U JPYTHU€ BUJbI
paboT no HOGBIM MEXHOI02UAM C TIPUMEHECHUEM COBPEMEHHBIX KOHMPOJIbHO-
UBMEPUMETIbHBIX UHCMPYMEHMO8, NPUCNOCOONEeHUL, NPUOOPOS, MEXHON0SUYECKO20
0bopyoosanus, a OT KBaTU(UKAIIMK W KadyecTBa WX Tpyaa OyayT 3aBUCETh KOM-
bopT, 0€301aCHOCTh, ICTETUKA KISl U OOIIECTBEHHBIX MTOMEIICHUMN.

3HaHUE co8peMeHHbIX UHCTPYMEHTOB, MPUOOPOB U 00OPYIOBAaHUS, YMEHHUS
U MPAKTUYECKHE HABHIKA BBIMOJHEHUS BCEX BUIOB MPOU3BOJICTBEHHBIX padOT 1O
npodeccut ¢ WX TNPUMEHCHHEM, BaXHBI BBINYCKHUKY [UJII  YCIICIITHOTO
Y KaYE€CTBEHHOI'O OCBOEHUS HPOphecCuOHAIbHBIX KOMNEm eHYUIL.

®denepanbHbIi TOCYIAPCTBEHHBIN CTaHIAPT CPEIHEro MPOoPEeCCHOHAIBHOTO
oOpazoBanus (nagee ®I'OC CIIO) pernameHTHpYET TpeOOBAHUS K pe3yibmamam
OCHOBHOU mpodeccuoHanbHOM o0pa3oBarenbHOM mporpamMmbl (gajgee OITOIN),
cmpykmype OIIOII, ycrnosus peanuzamuu OIIOII, oyenusanuto pe3yrbmamos
yeeoenus OIOIL

Opnum u3 TpeboBanuii k ycioBusMm peanusaruu OIIOI sBnsercs Hamuume
MaAMepuaIbHO-mexHu4eckol 6aszvl u obecneueHue yueOHO-MemoOUdeckol OOK)-
Menmayueil 00pa30BaTeIbHOTO MpoLecca.

st peanuzaruu OITOIT o moaAroToBke paboyux CTPOUTETBLHOTO MPOQPUILS,
YUpEKICHUS MPO(ECCHOHAIBHOTO 00pa30oBaHMs JOJDKHBI pacrojiaraTh MaTepu-
IbHO-TEXHUYECKON 0a30i1 M y4eOHO-METOAMYECKOW JTOKYMEHTalue, Heo0X0Iu-
MO ISl MPOBEJCHUS BCEX BHJIOB JTAOOPATOPHBIX padOT M MPAKTUUYCCKUX 3aHATHI
M0 ITUCHUTUIMHAM W MEXKIUCIHUIUIMHAPHBIM KypcaM, y4eOHON M TPOW3BOJICTBCH-
HOU MPAKTUKHU.

BapuartuBnas cocTaBisitoniasi, Ipu3BaHHAsl YYUTHIBATh PETMOHAIBLHBIC W/UITU
KOPIOpaTUBHbBIE MOTPEOHOCTH B TMOJTOTOBKE KaJIPOB, JA€T BO3MOXHOCTh PACIIIU-
peHUs W/WIKA yriyOJICHUS TOJATOTOBKH, OMPEACIISIEMO coJiepKaHueM 00513aTelb-
HOM YacTH, OJIYYCHHS JOTIOJHUTEIBHBIX KOMIIETSHIINIM, yMEHUN U 3HaHU, HEOO-
XOJUMBIX JUIsl 00ecredeHus KOHKYPEHTOCTIOCOOHOCTH BBIMTYCKHUKA YUYPEKICHUN
npodeccuoHanTbHOTO 00pa30BaHMsl B COOTBETCTBHHM C 3allpoCaMH phIHKA Tpy/a
1 BO3MOYKHOCTSIMH TIPOJOJIKEHUST 00pa30BaHMsI.

Jlns oBnaaeHUs OOYYAIOIIUMUCT OONOJHUMENbHBIX NPOPECCUOHATbHBIX
KoMnemeHyuil, CBS3aHHBIX C COBPEMEHHBIMH CTPOUTCIBHBIMH TEXHOJOTHUSIMH,
CpEIICTBAMH U TIPEAMETaMH TPY/a, OCOOCHHOCTSIMU OpPTaHHU3aIlUU TPY/la Ha CTPOH-
TEJILHOM 00BEKTE HEOOX0AUMO C(HOPMUPOBATH CIICUAIBHOE COJIepKaHne 00pa3o-
BaHUsl. B npogeccuonanvhvie Mooyau u MescoucCyunIuHapHvle Kypcol, IpOrpaMmbl
yaeOHON U mpodecCHOHANBHON (MMPOU3BOJCTBEHHOMN) MPAKTUK, MPOodhecCruoHaIb-
HBIX W oO0menpodeccuoHalbHBIX AUCHMIUIMH oOs3aTenpHOM dvactu  OITOI
0 NPO(ECCUSIM WmYyKamyp, NIAOMHUK; CHMOAAP; OemOHWUK, KPOGEAbUiUK;
MOHMANCHUK CAHUMAPHO-MEXHUYUECKUX CUCmeM U 000py0osanus, 001uyos-
WUK-NIIUMOYHUK; 00TUYOBUUK-MO3AUYHUK; C/lecapb-CAHMEXHUK, acghanvmo-



OemoHuwuK PEKOMEHIYETCSI BKIIOYUTH COJEPKaHUE 3HAYMMOTO Y4eOHOro mate-
puana B Buje pazaena: « U3mepurenabHbie HHCTPYMeHTbI BOSCH)».

Namepurensubie nHCTpyMeHTHI BOSCH moryT ucnosns3oBaThes B npodec-
CHOHAJILHON JIEATEITHPHOCTH CIEIHAIUCTOB MPH BBITIOJHEHUN UMH OTPEICICHHBIX
TEXHOJIOTHYECKHX orepanuii (cM. puc. 1).
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Pucynox 1 —I'pynnet npogheccuti u usmepumenbHvle UHCMPYMEHMbL

B uensx mpuoOpeTeHus: 00y4aromyMUCs MPaKTUYECKOro onbiTa U (HopMu-
poBaHus TPO(PECCHOHATBHBIX KOMIIETCHIIMA B paMKaX OCBOCHHS TPOTpaMM
npodeccuonanbHbIX Moaynen no npogeccusam.: 270802.06 Kposenbmuk (Tlpuxasz
Munobpuayku P® om 02.08.2013 Ne 744); 270802.07 Macrep crossipHO-
IUIOTHUYHBIX U TapKeTHBIX pabotr (Ilpuxaz Munooprayku P® om 02.08.2013
No 748); 270802.09 Macrtep obmectpoutensHbix pabot (Ilpuxaz Munobprayxu
P® om 02.08.2013 Ne 683); 270802.10 MacTep OTAETIOYHBIX CTPOUTENBHBIX padOT
(IIpuxaz Munoopuayku P® om 02.08.2013 Ne 746); 270802.13 Mactep >KHIAIII-
HO-KOMMYHAJIbHOTO Xx03siicTBa ([Ipuxaz Munoopnayku P® om 02.08.2013
Ne 684); 270831 CtpouTenbCTBO U IKCILTyaTalldsl aBTOMOOMIIBHBIX JIOPOT U a’Po-
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npomoB (IIpuxaz Munoopuayxu P® om 21.04.2010 Ne 417); 270802 Ctpoutenb-
CTBO U JKCIUTyaTalus 3JaHUM W coopyxeHud (Ilpuxaz Munoopuaykxu PD om
15.04.2010 Ne 356) oGpazoBaTelbHBIM YUPSXKIACHUSIM PEKOMEHIYETCS OCHACTUTH
MacTepCKHUe MHCTPYMEHTAMH, TIPUCIIOCO0ICHUAMHU, ocHACTKOU pupmbl «BOSCH»
(I'epmanus); oOecrneunTh Y4eOHO-HAIVISIAHBIMU TMOCOOUSMH, ayJauo-, BHUICO-
U MYJIbTUMEIUMHBIMU CPEJCTBAMU OOYUCHHUS.

B nmocoOuu npenicTaBieHbl TEXHOJIOTHYECKOEe 000pyI0BaHUE, PUCIIOCO0IEe-
HUS, THCTPYMEHTBI, HHBEHTapb, OCHOBHAS U JONOJIHUTENbHAS JIUTEPATYPA, HHTEP-
HET-PECYPChl, TEXHHUUYECKHE M JPYyTrMe€ CpEeJICTBA OOYy4YEHUs, NPETyCMOTPEHHBIE
IporpaMMoil yaeOHOM AUCHMILTUHBI U MPOPECCHOHATBHOIO MOAYNA I yupe-
KIACHUN TPO(PECCHOHATLHOTO 00pa30BaHUS W CHEIUATH3UPOBAHHBIX YUEOHBIX
LEHTPOB OpraHu3anui (MpeanpusaTHii) pa3IuyHON OTpaciICBOM HANpPaBICHHOCTU
HE3aBUCUMO OT UX OPraHU3aMOHHO-TIPABOBBIX (POpM.

Jist  oBnazieHUs: OOYYAIOMIMMUCS OONONHUMENbHBIX NPODECCUOHAILHBIX
KoMnemeHyuu, CBSI3AHHBIX C COBPEMEHHBIMH CTPOUTEIBHBIMU TEXHOJIOTUSIMH,
CpEICTBaMH U IpeIMeTaMu TpyZda, OCOOCHHOCTSIMH OpraHU3alMU TPYJla Ha CTPOU-
TEIbHOM 00BEKTE HEOOXO0AUMO C(HOPMHUPOBATH CHELMATIBHOE COJEpKaHUE 00pa3o0-
BaHUs. B npogeccuonanvrvie Mooyau u MercoUcCyunIuHapHvle Kypcol, IporpaMmbl
yueOHOW U mpodeccuoHanbHON (TPOU3BOACTBEHHOM) MPAKTUK, MPOPECCHOHATb-
HBIX U OOHIenpoecCHOHANbHBIX AUCHUILIMH 00s3aTenbHoil wyactu  OITOIT
1o npodgeccusam

KonuuecTBo TexHoMOrHueckoro obopymoBanus Bosch m npyrux cpencts
oOy4eHus i y4eOHO-POU3BOJCTBEHHBIX MAaCTEPCKUX OIpPEAEICHO U3 pacuera
OJIHOBPEMEHHOT0 00y4YeHUs Y4eOHOW IpyMibl YMCIEHHOCThIO 15 dyenoBek. Ilpu
JPYTOi YNCIEHHOCTH MOKA3aTENH U3MEHSIOTCS.

B 3aBHCHMOCTH OT COJEp>KaHMS BBINOJHSAEMBIX OOYYalOIIUMHCS KOHKPET-
HBIX Y4€OHO-TIPOU3BOACTBEHHBIX pa0OT MO yKa3aHHBIM MpodeccusM, oOpa3oBa-
TEJIbHOE YUPEXKACHUE MOXKET 3aMEHUTh OTJIEIbHBIE BUAbI TEXHOJIOTUYECKOTO 000-
PYJOBaHMsS U APYTUE CpelICTBA OOYUEHUs Ha UHbIE, TPEOYIOLIUECS B COOTBETCTBUU
co creuu(puKord MPOU3BOJCTBEHHOIO IMPOLIECCa HA CTPOUTENILHOM OOBEKTE, WU
JIOTIOJIHUTEIBHO OCHAaCTUTh MacTEpCKyl0 HOBBIM OOOpYJOBaHHEM B3aMEH yCTa-
pEBLIETO.

MarepuanbHO-TeXHHYeCcKas: 0a3a JOHKHA COOTBETCTBOBATH JEHCTBYIOIIUM
CaHUTAPHBIM U TPOTHUBOIIOKAPHBIM HOPMAM.

PacumppoBka 0003HaYCHHMIT MapOK U3MEPUTENIBHBIX MHCTPYMEHTOB Bosch
B 3aBUCHUMOCTH OT KaTeropuu NoTpeduTenel: npodecCHoHaNOB U JOMAIIHUX
MacTepoB, — IPUBEACHA 8 npuiodiceHuu A.

[TocoOue comepxutr 13 y4eOHBIX MaTepuanoB, KOTOpbIE pa3zpabOTaHBI
no 14 wmonynsam: Moayas 1 «JlaneHOMeps», Moayiab 2 «YKJIOHOMEPHI»,
Moayab 3 «Yriaomeps», Moayab 4 «Ontuueckue HuUBEIUpbl», Moayab 5
«Toueunbie nazepHbie HUBEIHUpPb», Moayab 6 «llocTpoutenu MIOCKOCTEWN,
Monyab 7 «JlazepHble HUBEIMPHI ISl BBIPABHUBAHUS KEPAMUYECKOW IIJIUTKHY,
Mopyab 8 «JlazepHbple HMBENMPHI JJI1 POBEPKUM POBHOCTU MOJIOBY», Moayab 9
«Potammonnelie nazepusie HuBenupb», Moayab 10 «KoMOuHMpoBaHHBIE Na3ep-
Hele HuBenupb», Moayab 11 «/lerekrope», Moayas 12 «MHcneKIMOHHBIE
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kamepsl», Moayab 13 «Kypeumerpsr», Moayab 14 «31eKTpOHHBIE TE€OJOTUTHIY,
paznen «Oxpana Tpyna», npunoxenus A, b, B., I', /I, E, 7K, 1, K.

I[To 3aBepuIeHNM U3YYEHHUS OJHOTO MOAYJIS CIENyeT NEPEXOIUTh K CIEAYIO-
memy. i peanu3anuu CaMOKOHTPOJIE U KOPPEKLUUU MPOJBUKEHUS 110 MOJYIIIO
K yueOHBIM MaTepHajlaM COCTaBJIECHbI 3aJjaHNsl «3aKpeIVIAIOIMMNA MaTepuas».

Yuebuvie mamepuanvl MOTYT W3ydaTbCsi CIYLIATENIIMH CAMOCTOSTEIBHO
Y C TIOMOLLBIO MTPEeNoaBaTes.

OneHuTh CIOCOOHOCTh B JOCTHXKEHUHU TOTO HIIM MHOTO pe3yipTaTa olyue-
HUS OCTIE U3YUYEHUS MOJYJISI BOBMOXHO C IMOMOIIbIO 3ananus «lIposepka cmene-
HU YCEOEHUA Mamepuanay.

[Tpu pabote oOydarommxcst ¢ yaeOHbIM MaTepHAIOM IPENOAaBATENb BHICTY-
MaeT B POJIM KOHCYJIbTaHTA, HAOMIOJACT 3a XOJOM BBINOJHEHUS 3aJaHUil, BeIeT
y4YeT JOCTHKEHHI 00yYaromuxcsl.
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1 OBIIUE BOITPOCHI OPI'AHU3ALIUU YUYEBHbBIX
MACTEPCKHUX

Ponb yueOHBIX MacTepCKUX Il KaU€CTBEHHOW MOJATOTOBKH KBAIU(PUIIUPO-
BaHHBIX pa0OYMX, UX COCTOSTHUE U OCHAILIEHUE BaKHA B 00pa30BaTEIbHOM MpOLEC-
ce. B mepmon ydeOHO#N M MPOM3BOJACTBEHHON MPAKTUKHU CIYIIATEIN 3HAKOMSITCS
C MEXaHW3MaMH, JJICKTPOMHCTPYMEHTAMHU M OCHacTKoi Bosch, oGopymoBanuem,
IpUOOPETAIOT MPAKTUYECKUN OTBIT BBIIOJIHEHHUS ONEpaIii 1 KOMIUIEKCOB padoT,
OCBaMBaIOT MPOU3BOJCTBEHHYIO KYJbTYpPY, y4aTcs palOHAIbHOMY HCIIOJIb30Ba-
HUIO BPEMEHH, COOJIOCHHUIO TpeOOBaHUN TEXHHUKH O€30MacHOCTH, MPOU3BOJ-
CTBEHHON M TEXHOJIOTMYECKOW IUCLUILIMHBI, YTO IO3BOJSAET MOBBICUTH YPOBEHb
c(OpPMUPOBAHHOCTH OOIIMX U MPO(HECCUOHATBHBIX KOMIETEHIIUH.

[lepBoouepeaHBIM yCIOBUEM ycliexa YUYEOHON NMPAKTHKHU SIBISETCS OpraHU-
3anus pabodero Mecra MacTepa MpOM3BOACTBEHHOTO O0OyUEHUSI.

PabGouee mecto MacTepa JOIKHO COOTBETCTBOBATH CIEAYIOLIUMM OOIIUM
TpeOOBAHUSIM:

e o0ecneunBaTh yA00OCTBO, CKOPOCTb M 3()(PEKTUBHOCTH BBHINOJIHEHHS €rO

(YHKUHA 110 YIIPABIEHUIO Y4€OHO-ITPOU3BOACTBEHHBIM MPOLECCOM;

® OBITh 06pa3u0M HayLIHOﬁ opraHm3alvy Tpyda U OCHAIICHU A,

e o0ecneunBaTh HOPMAJIbHBIE YCIOBUS JUISI TPOBEJIEHUS KOJUIEKTUBHOTO
WHCTPYKTHUPOBAHUS CIYIIATEIICH.

TpebGoBanus K MaTepraIbHO-TEXHUYECKOMY 00€CTICUCHHIO pado4ero Mecra
MacTepa NMPOU3BOJACTBEHHOI0 00yUeHHUs yKazaHbl B Tabswmie 1.1.

YcnoBus MpoBeeHus MPaKTUIECKUX 3aHITHIA B Y4eOHO-TIPOM3BOACTBEHHBIX
MaCTEePCKHUX IO BBITIOJHEHUIO PabOT ¢ M3MEPHUTEIbHBIMU MHCTpyMEeHTamMu Bosch,
HECOMHEHHO, CIIOCOOCTBYIOT (hOPMUPOBAHUIO MPOPECCUOHATBHBIX KOMIETEHIUH,
HEOOXOIMMBIX JJIsI 00ECIeUeHHs] KOHKYPEHTOCIIOCOOHOCTH pabOTHUKA B COOTBET-
CTBHH C 3alPOCaMHU PBIHKA TPYyZa.

Tabmuua 1.1 - OcHamenne pabouero Mecta MacTepa Mporu3BOJCTBEHHOTO 00yUYEHHS

Ne KomnuuectBo, mr.
Haumenosanue
o3.
1 2 3
Ob6opynoBanue, MmedeJib 1 HHBEHTAPb
1 KomMOunnpoBanHbIi mkad ¢ KIacCHOM 10CKOM, SKpaHOM 1

U OT/AENICHUSAMHU (CEKIUSMU) JJI pa3MEILCHHs U XpaHEHUS
y4eOHO-HATJISTHBIX MTOCOOMH, TEXHUYECKHUX CPEICTB 00Yy-
YEHUSs1, IMYHOTO HHCTPYMEHTA U TEXHUYECKON JTUTEPATYpPbI

2 Pabouwnii cton mactepa 1

3 Cryn 2

11



Oxonuanue mabauyol 1.1

1 2
Croiika 1eMOHCTpallMOHHAs

5 TymOouKa, KPOHIITEHH WK JPYroe YCTPOUCTBO IS yCTa-
HOBKH KOMIIBIOTEPA, IPOEKTOPA, MyJIbTUMEANA U T.II.

6 Ckambu (CTyJbs) JUISl yYaITUXCSl Ha 15 mect
Crenp 17151 CIpaBOYHBIX TAOIUI M TEXHUYECKON JOKYMEHTa- 1
17041

8 Crenp mo npaBuiiaMm 06€30MaCHOCTH TPyAa B y4eOHOM mMacTep- 1
CKOM

9 Anrteuka 1

HNHcTpyMeHT U NpHCIOCO0IeHUsI

1 JIMYHBIN TEXHOJOTHYECKHI HHCTPYMEHT MacTepa (KOM- 1
IUICKT), U3MEPHUTEIIbHBIC MHCTPYMEHTHI BOSCh (koMILIeKT)

2 [Tpucnocobienus u npuHaIeKHOCTH BOSCh (koMmIutekT) 1

Yuebno-naenaouvie nocobus, unmeptnem-pecypcnl, cpeocmea uH@popmayuu
0 TOATOTOBKE CIENHAINCTa MO W3MEPUTEIbHBIM HWHCTPYMEHTAM YyKa3aHbl
B Tabsmie 1.2.

Tabmuna 1.2 - YyeOHO-Hars,iHbIe TOCOOUS, HHTEPHET-PECYPCHI, CpeACTBa HHPOPMALIUN

Ne HanmenoBanne Komngectno,
T03. IIT.
1 2 3

Y4yeOHO-HATISITHBIE TOCOOHS
[InakaThl MO TeMaM IporpaMMbl y4eOHOU MPaKTUKU U MpPaK-
THYECKHUX 3aHATHI
B toMm umcne:
1 Maker ¢ 00Opa3iiamMu BHITIOTHEHUST y4eOHO- POU3BOICTBEH-
HBIX pa60T C HpI/IMeHeHI/IeM I/ISMepI/ITCJ'IBHBIX I/IHCTPYMGHTOB

Bosch
2 [1nakaTh! o npaBuiaM 6€300aCHOCTH TPyJia (KOMILIEKT) 1
3 [1nakaThl MO MPOTHUBOMOKAPHON 6E30MACHOCTH (KOMILIEKT) 1
4 [Tnakatel 1o 1eKTPOOE30MaCHOCTH MPH padoTe C U3MEPH- 1

TENILHBIMH HHCTpYMeHTaMu Bosch (komrmiexr)

5 CoBpemeHHbIe 00pa3Ibl U3MEPUTENBHBIX HHCTPYMEHTOB U
npucnocobsenuii pupmsr Bosch

6 KynukoB O.H. Oxpana Tpya B CTpOUTEILCTBE : YIEOHUK / 1
O.H. Kymnukos, E.W. Pomun. — 9-¢ u3j., crep. — M. : U3na-
TEIbCKUH IEHTP «AKanemus», 2013. — 416 c.

7 Munbsko B.M. Oxpana Tpyzaa B CTpOUTENBCTBE : yuel. M0oco- 1
6ue / B.M. Munrko, H.B. IToroxaeBa. — M. : U3narensckuii
neHTp «Akagemusi», 2012. — 208 c.

8 [Tporpammusrii katanor 2013. IIpodeccuonanbHble MpUHAaI- 1
nexHoctu.- ['epmanus, 2013. - 916 c.
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Oxonuanue mabauyol 1.2

1 2 3

9 | IIpodeccrnonanbHbIi 31eKTpOoUHCTPYMEHT. Karanor

2013/2014.- OO0 «Pobept Bbory.- 'epmanus, 2013.- 418 c.

10 | DnexkTpomHCTpYMEHTHI 1 uX npuMeHenue: 1500 Bomnpocos u 1

OTBETOB. - ['epManms: TexHHUECKUI HHCTUTYT MPOQECCHo-

HAJIbHO-TEXHUYECKOH MOATOTOBKH U MOBBIIIEHUE PO eccH-

oHayibHOU KBanubukammu, 2005. — 448 c.

11 | OHuMkiIONEeANs NEKTPOMHCTPYMEHTOB. - [ epmanus: «Ceins 1

Koncantunr Tpeirtnunry, 2001.- 1136 c.
HNHuTepHeT-pecypcsl

1 http://www.bosch-pt.com/ru/ru/ — OdurmansHbIi caiiT

bupmbr Bosch

2 http://www.bosch-pt.com/de/de/ — Odurnanbubiii caiit

bupmbl Bosch (Ha Hemenkowm si3bike)

3 http://www.estateline.ru/ — EstateLine.ru — CtpourtenbHbIit

opTan

4 | http://toolbook.ru/ — Best uadopmanust 06 HHCTpyMEHTAX

5 http://www.klag.ru/ — Knar.Py — CtpouTtenbHblii mopTai

* Temamuxa onpedensemcs Memoouueckou Komuccuel y1ebHo20 yeHmpa.

CpenctBa WHAMBUAYATBLHOW 3alIUThl TPH IOATOTOBKE OOYYaIOUTUXCS
10 MPOQECCUAM CTPOUTEITHLHOTO MPOPHUIST ¢ TPUMEHEHHUEM DIICKTPOUHCTPYMEHTOB
npuBeeHbI B Ta0uie 1.3.

Tabnuua 1.3 — CpeacTBa MHAMBUYaIbHOM 3aIUTHI

Ne HanmeHnoBanue KonnuecTtso
103. Ha TPYIITY

1 2 3

1 I"onoBHoO# yOOp, 1IT. 15

2. Koctromspr, mT. 15*

3. MBE110 X03sIMCTBEHHOE, KT 0,1

S. [lacTa, KpeMbl JIJ1s1 3aIIUTHI KOKU PYK (Ha CMEHY), KT 0,1

6. IlepuaTky 3alIMTHBIE, AP 15*

7. PykaBuiipl, nap 15

8. Crenonexna (xanartel, KypTKU, OpIOKH, KOMOMHE30HBI, (ap- 15

TYKH), KOMILJIEKT
* Onpeoensemcs om 6u0a GbINOAHAEMOU paOOMbL.

[Tocne m3yuenns kaxaoro moayist: Moayas 1 «/lansHOMeps», Moayab 2
«YxioHoMmeps», Moayab 3 «Yriomeps», Moayiab 4 «OnTudeckue HUBEITUPHI»,
Monyasb 5 «Todyeuynsle J1azepHble HUBETUPB», MoayJib 6 «IlocTtpouTenu miocko-
crei», Moayab 7 «JlazepHble HUBEIUPHI IJI1 BBIPABHUBAHUS KEPaAMHUYECKOU
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mTkn», Moayabs 8 «JlazepHble HUBEIUPBI I TPOBEPKU POBHOCTU ITOJIOBY,
Mopnyas 9 «Portanmonssle na3epHble HUBENUphD», Moayab 10 «KomOuHMpoBan-
Hble Jla3epHble HUBENUph», Moayab 11 «Jlerektops», Moayab 12 «MHcnekmu-
oHHbIe Kamepb», Moayab 13 «KypBumerps», Moayab 14 «neKTpoHHBIE TEOI0-
JUTBDY, — PEKOMEHAYETCS MPOBEICHNE 3a4€TOB 10 IIPOBEPKE 3HAHMM IIPABUII TEX-
HUKA 0€30MacHOCTH TMpH PadoTe C H3MEPUTEIBHBIMU HMHCTPYMEHTaMU (HUPMBI
Bosch.

KOHKYpeHTOCTIOCOOHOCTh BBIIYCKHMKa BO MHOIOM 3aBHUCUT OT TOIO,
HACKOJIbKO OH BJIAJIEET COBPEMEHHOM IPOTPECCUBHOM TEXHOJIOTHEN C IPUMEHECHH-
€M BBICOKO3(()EKTUBHBIX U3MEPUTEIIbHBIX HHCTPYMEHTOB, MO3BOJIAIOIINX BBINOJ-
HATh pabOThl C BBICOKMM KayecTBOM. B Tabiuue 1.4 ykasaHbl M3MEpHUTENIbHBIC
MHCTPYMEHTHI BOSCh, mprMeHsiemMble 1711 CTPOUTENBHBIX padorT.

Tabnuma 1.4 — Mi3smepurenabHble UHCTPYMEHTHI Y4eOHON MacTepcKoit

Ne Konnuectso
1103. HanmenoBanue Ha 15 pabouux
MECT, HIT.

1 JansHomep nazepubiii GLM 30 Professional 1

2 Jansaomep nazepusiii GLM 80 + R 60 Professional 1

3 JHansHomep azepubiii GLM 100 C Professional 1

4 Hansaomep nazepusiii GLM 250 VF Professional 1

5 Jlerextop GMS 120 Professional 1

6 Jlepxxarens ynuepcanbubiii BM 1 Professional 1

7 Kawmepa nncneximonnas GOS 10,8 V-LI Professional 1

8 Kypeumerp GWM 32 Professional 1

9 Huenup nasepHslii 1uist mpoBepku poBHocTH mosioB GSL 2 Profes- 1
sional

10 | Huenup nazepHslil 11 ykiIaaku kepamuueckor mmtku GTL 3 1
Professional

11 | HuBenup nasepHsiit komOunupoBanHbiiit GCL 25 Professional 1

12 | HuBenup nazepusiit muneitabiii GLL 2-15 Professional 1

13 | Husenwmp nazepusiit nuneitabiii GLL 2-50 Professional 1

14 | Husenup na3epusiii aunerinbiii GLL 3-50 Professional 1

15 | HuBenup nazepusiii nuneitabiii GLL 3-80 P Professional 1

16 | HuBenmp nazepusiii poranmonnsiii GRL 300 HV Professional 1

17 | HuBenup nazepusiit poranmonssiiit GRL 500 HV + LR 50 Profes- 1
sional

18 | Husenup nazepusiii Toueunsiit GPL 3 Professional 1

19 | Husenup ontuueckuit GOL 20 D Professional 1

20 Teononut snextponnsiii CST/berger DGT10 1

21 | Yraomep GAM 220 MF Professional 1

22 | Yxnonomep GIM 60 L Professional 1

23 | llTarus crpoutensubiii BS 150 Professional 1

Ilpumeuanue — Obyuenue epynnul 15 uenosex
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OO0pazoBaTenbHbIe yUpEKACHHUS MPOGHEeCCHOHATHHOTO 00pa30BaHUs, BEIY-
mme noaroroBky 1o mnpodeccusm GI'OC CIIO: 270802.06 Kpomemnbluk,
270802.07 Macrep CTOJIIPHO-TIOTHUYHBIX ~ M TApKETHBIX  paldoT,
270802.09 Macrep obmectpoutenbHbix pador, 270802.10 Mactep oTaenI0YHBIX
cTpoutesbHBIX padoT, 270802.13 MacTep KUIUITHO-KOMMYHAJIBHOTO XO03SMCTBa,
270802 CtpoutenbCcTBO U dKCIUTyaTanus 3aaHuil U coopyskenuid, 270831 Crtpou-
TENbCTBO M OKCIUTyaTalus aBTOMOOWJIBHBIX JOPOT M a’poApOMOB, — MOTYT
WCITOJI30BaTh PEKOMEH/IAINH IO OCHAICHUIO YUYEOHBIX MAaCTEPCKUX U3MEPUTEIh-
HBIMH HWHCTPYMEHTAMH, CPEACTBAMH WHAMBHUIYAIbHON 3allUTBI M y4eOHO-
HaTJISAHBIMU TIOCOOUSIMH.
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2 OCHOBHBIE IPUHIIUTIIBI U3MEPEHUI

2.1 O0ume cBegeHus

W3mepenue ompenensercs Kak ompenereHue (U3MUECKUX XapaKTEPUCTUK
o0beKTa (M3MepsieMblii 00BEKT) MyTeM MPAKTUYECKOTO CPABHEHUS C W3BECTHBIMU
pa3zMepamu (M3MepeHHas BEJIMYNHA).

Mertonsl u3MepeHns MOAPa3ACIAIOTCS Ha!

— npsAMble Memoovl UsMepeHus,
— KOCGeHHble MemoOobl USMEPEHUsL.,

B pamkax 3THX 0CHOBHbIX Memo008 U3MEPEHUS MPUMEHSIIOTCA PAa3TUYHbIE
MemoOUKU UsMepeHusl’

—  aHano2060e usMepeHue;
— yugposoe usmepenue;

— eOuHuYHOe usmepenue,
— HenpepvliéHOe U3MepeHue.

[Ipu npsamom memoode uzmepenus (puc. 2.1a) u3MepeHHOE 3HAYEHUE PETH-
CTpUpPYETCSl HaIpsIMyl0, HalpuMep, MyTeM MPUKIAJAbIBAHUS HU3MEPUTEIHHOM
JIMHENKU K U3MEPSEMOMY OOBEKTY.

Kocsennoe usmepenue (puc. 2.16) noapasymeBaet, 4To HeOOXouMas U3Me-
peHHasi BeJIMYMHA TpeodpasyeTrcss B APYryr (PU3WYECKYyI0 BETUYHHY, UYTOOBI
cienatb ero BUIMMBIM. Hampumep, anekTpuueckas BelW4YMHaA MpeoOpasyercs
U3MEPUTETHEHBIM MPUOOPOM B MEXAaHUYECKYIO BETMUUHY (OTKJIOHEHHUE YKa3aTes).

—
| &aﬁﬂ

3 i

AR AR AT

a)

a —npAmoe usmepenue, 6 — KoceenHoe usmepernue

Pucynok 2.1 — Memoowi usmepenus

Ananozosoe uzmepenue (puc. 2.2a) — 3TO METOJ WU3MEPEHHUs, BO BpeMs
KOTOPOTO M3MEpPEHHAsl BEIMYUHA PETUCTPUPYETCS U HEMPEPBIBHO OTOOPAKAETCS.
W3mepenHoe 3HaueHHE OTOOpa)kaeTcsi Kak 4acTh OOLIETr0 Juama3oHa U3MEPEHUS.
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Tunuunele NpUMepbl: H3MEPUTENbHBIA TpHOOp C YyKazaTeneM, IdepOnar
CO CTPEJIKAMHU.

Lugposoe usmepenue (puc. 2.26) — 3T0 METOJ U3MEPEHHS, BO BpeMsI KOTO-
pOro aHAJIOTOBBIE CUTHAJIBI MPeoOpa3yroTcsi B LMU(PPOBBIE CUTHAIBI, MPEKIAE YEM
OHU OyIyT [OMOJHUTENbHO OOpabOTaHBI HW3MEPUTENbHBIM mpubopom. Wnun
XKe IUQPPOBOI CHrHaN, HampuMep, UMIYJIbC, oOpadaThiBaeTcs Hampsmyro. [lms
0TOOpaXeHUs Pe3yJbTATOB MCIIOJB3YETCs caM HHU(POBOM MHCTPYMEHT WU JIUC-
iei.

0)

a —auanozosoe usmepeHue; O —yugposoe usmeperue

Pucynox 2.2 — Omobpasicenue uzmepennvix 3HayeHull

Eounuunoe usmepenue (puc. 2.3a). B cnydae usmepeHus OTIeILHOTO 3HAYC-
HUS W3MEPCHHOE 3HAaueHWe, HAlpHUMEp, PAcCTOSHUE MEXAY ABYMS (UKCHUpPOBaH-
HBIMH TOYKAMH, U3MEPSIETCS U 0TOOPaX)KaeTCsl TOJILKO OJHH Pa3.

Henpepuvienoe usmepenue (puc. 2.36) noapasyMeBaeT, 4TO W3MEHSIOIIASCS
BEJIMYMHA, HATIPUMEP, CKOPOCTh BPAIICHUS JIBUTATENS UM U3MEHECHHUE PACCTOSHUS
MEXIy JBYMSI TOUKaMU, U3MEPSETCS U 0TOOpakaeTcs HETPEPHIBHO.

B npombiiisieHHOM MPOU3BOJICTBE MPEUMYIIIECTBEHHO MCIIOJIB3YIOTCS MeXa-
HUYECKUE WJTU DJIEKTPOHHBIE U3MEPUTEbHBIC TTPUOOPHI.

PacnipocTpanensl cnenyromue mexaHuieckue A3MEpUTENbHBIC TIPUOOPHI JIsI
W3MEPEHUM:

— CKJIAOHble Mempbol, MepHble PEUKU, UsmMepumesibHvle JeHmbvl I TUHEHUHOTO
U3MepeHUS (JUTMHBI WU PACCTOSIHHS);

— VPOBHU C 8030VUIHbIM NY3bIPLKOM JJIA OMPENCIICHUS] OTKJIOHEHUS OT TOpH-
30HTAJIBHOT'O ¥ BEPTUKAIIBHOTO TTOJIOXKCHUS;

— yeliomepwvl 1 U3MEPEHUS YIIIOBBIX I'PAayCOB;

— eudpocmamuyeckue ypoeHu A ONPENECICHUs pa3uuuii B YpPOBHE
Y BBIPABHUBAHUSI KOMITOHEHTOB.

B obGnactu ucrojbp30BaHus QJICKTPOUHCTPYMCHTOB U3MCPUTCIIbHAA TCXHHUKA

C TpaAUIMOHHBIM MCXAaHUYCCKUM W PYUYHBIM YIIPABJICHHEM B BOSpﬂCT&IOH.Iﬁﬁ CTC-
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IIEHW MEHSETCS B CTOPOHY «Pa3yMHON» U3MEPUTENBHOM TEXHUKH, IOJ KOTOPOU
IIOHUMAIOTCA 3JIEKTPOHHBIE WX MTOIEPKUBAEMBIE YIIEKTPOHUKON U3MEPUTEIBHBIC
npuOOpbl WJIM HMHCTPYMEHTHI. «Pa3zymHas» H3MEpUTENbHAsE TEXHUKA IO3BOJISIET
OCYILECTBIATh Oosiee OBICTPHIE M TOYHBIE MPOLIECCHl U3MEPEHUs, Oaroaaps 4yemy
IIPY BBINOJHEHUN ITPOU3BOACTBEHHBIX MJIM YACTHBIX 337a4 MPOLECC CTAaHOBUTCSH

0osee 3 PEeKTUBHBIM.
7ﬂ
7 ol N

a) 0)

a — eOuHuyHoe usmepenue, 9] — HEeNnpePbIBHOE USMeEPEHUE

Pucynok 2.3 — Yacmoma usmepenus

N3meputenbHble TPOLIECCH, HEOOXOIMMBIE JISI TPOBEIACHUS H3MEpPEHUI
C HCIOJIb30BAHUEM DJIECKTPOMHCTPYMEHTOB, OTPAHUYMBAIOTCS HECKOJIBKHUMH OC-
HOBHBIMH U3MEPEHUSMHU, & UMEHHO:

— usmepeHue OJIUHbL,

— uU3MepeHue YKIOHA,

— u3MepeHue yena,

— JIoKayusi;

— HUgenuposauue;

— onpeoeieHue INeKmpUuUdecKux 6eIU4UH.

B mporecce 3THX M3MEpeHUI, KOTOPHIE MOTYT MPOBOIAUTHCS PACIIHMPEHHO
(ImuHA-TUTONAh-00BEM) WM B COYETAHMH JPYT C JPYrOM, B 3aBUCHMOCTH
OT Cly4as WCIOJb30BAaHUS WM TOCTABICHHOW 3a/ladyd MOTYT MPUMEHSTHCS pas-
JIMYHBIC METOJIBI.

Junetinole usmepenus (uzmepenusi onunvl unu paccmosimus) (cm. puc.2.4)
SIBJITFOTCSI OCHOBAHUEM JUTIsI BCEX MPOYMX MPOIIECCOB M3MEPEHUs, TaK KaK OHU HE
TOJIBKO WCIIOJIB3YIOTCSI JIJISI BBIYUCICHUS JIJIUHBI OOBEKTa U PACCTOSHUS MEKIY
00BEKTaMM, HO TaKXe M JIJI BEIYMCIICHHSI X TUTOMIAIHN IIOBEPXHOCTH U 00bEMA.

Cy11ecTBYIOT CIEAYIOITUE MemOoObl 8bINONHEHUSL IUHEUHBIX UBMEPEHULL.

— Memoobl CPABHeHUsl C U3BeCMHbIMU 6eaudunamu (Ha CKJIAIHBIX MeTpax,

HU3MEPUTEILHBIX JICHTAX, AJICKTPOMEXaHUUECKUX PYJIETKaX);
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— eeomempuyecKu-onmuyeckue memoosvl (TPUAHTYISALMS, YIJIOBBIE H3Mepe-
Hus) (puc. 2.5);

— MemoObl UMEpeHUs 8peMeHU pacnpocmpaneHusi cueHania (yabTPas3BYK,
cBeT/nazep, anekrpoMarauTHas BoaHa CBY-auanazona/paaap).

3
HL\" L B L B
a)

0) 6)
a —ooun pasmep; 6 —o06a pasmepa: L X B—niowaows nosepxnocmu,; 6 —mpu pazmepa:
L xBxH —o06vém; L —onuna; B —wupuna;, H — evicoma

Pucynox 2.4 —Jlunetinvie usmepenus

Cknaouvie mempuvl U usmepumenvhvie jeHmvl HEOOXOANUMO MPHUKIAIBIBATH
K U3MEpPSIEMOMY OOBEKTY.

Texnonozusn usmepenus: y2nos (mpuaneyisiyus) — 3T0 OUeHb CIO0XKHasT TEXHO-
JIOTUS ¥ OHAa 00eCTIeYrBAET TOJIBKO OTPAaHUYCHHBIN TUATNa30H U3MEPEHHM.

Memoobl uzmepenus epemeHu pacnpoCmpaHeHusi CUSHALA YHUBEPCAIbHO
npuMeHuMbl. Bo3aMOXkHO OeckOHTaKTHOE u3MepeHue. PacnpocTpanensl axkycmuue-
CcKue U onmuyeckue METOJbI W3MEPEHUS BPEMEHU paCIpPOCTPAHEHHUS CHUTHAIIA;
B CIlydae ONmMuyeckux Memooo8 W3MEpPEHUs MOXKHO CHENaTh UBMEPUMENTbH)IO
MOYKY BUOUMOLL.

az+b?=c¢c?

Q

Pucynok 2.5 — Memoowt usmepenus. Tpuaneynsayus
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2.2 U3mepenne JJMHBbI (PACCTOSTHUA)

N3mepenue mvHBI (WM PACCTOSHUS) SBIISICTCS HauOOJIee 4acTO MPOBOJIH-
MBIM H3MEPEHHEM M IPOBOIUTCA MPAKTUUECKH BO BCeX c(epax MpoU3BOJICTBA.
Yame Bcero ajMHa U3MEPSETCS C MOMOIIBI YUCTO MEXAHUYECKUX HW3MEPHUTEIh-
HBIX MHCTPYMEHTOB (pyJjieTKa, JIOHMOBas JUHEWKaA, MepHas peiika). OgHako s
ATOM IIEJIM CTau BCE B OOJIBIIICH CTENIEHU UCTIOIB30BAThCS 21eKMPOHHbIE NPUOOPLL
JUTSE U3MEPEHUS JUTHHBI (271eKmponHble 0albHOMEPDL), NPpeumMyuecmsamu KOTOPhIX
C TIOJIHBIM OCHOBAHHMEM SIBJISIIOTCSI B TIEPBYIO OUYEPEb HPOCHMOmMA npoyecca uzme-
peHusi, TIOJIHAs UHAWKAILMS PEe3yIbTaTa U3MEPEHUS U BO3MOXHOCTh JlaJbHEUIIEero
WCIIOJIb30BaHUs U3MEPECHHBIX 3HAUCHUI.

Ha mpaktuke ajisi u3MepeHus UIMHBI MPUMEHSIOTCS B OCHOBHOM YETHIPE
METOJIa:

—  9NIeKMPOMEXAHUYECKULL,
—  aKycmuyeckuu,

—  onmuyecKull,

— CBY-memoo.

Kaxnapiii Metoq obiamaer cBoWCTBaMHU, 00YCIOBICHHBIMU TIPUHIIUIIOM JICH-
CTBHUsI, KOTOPBIE JICJIAIOT 3TOT METOJ| O0Jiee UM MeHee MOAXOSAIINM JJIs Ompeie-
JICHHOW 1eJIM TPUMEHEHHUsI. 3HAaHUE ATUX CBOMCTB SIBJSETCS PEHIAIOIIUM JJIsl TIPO-
BEJICHUS ONTUMAJIBHOTO Tpoliecca u3mMepeHus. Heooxoaumele 1uamna3oH IeHCTBUS
U TOYHOCTHh MPHOOPOB ISl M3MEPCHHS JUIMHBI YK€ MPEANoJiaraloT TeXHUUYECKUE
3aTpaThl U COOTBETCTBEHHO COACPKATCSI B CTOUMOCTH.

2.2.1 DiieKTpoMeXaHU4eCKUIl MeTOA u3MepeHus

DIEKTPOMEXaHUUECKUE METOJIbI M3MEPEHUS UCIIONB3YIOTCS ISl BBIBEICHUS
JAHHBIX, TIOJYYEHHBIX MEeXaHUYeCKUM nymem C NOMOWbI0 pylemKu, Ha JUCIIeH
B aOcomioTHRIX BenmuuHax. [lyrem mpeoOpa3oBaHHS MEXaHUYECKOTO CHTHaa
JUTMHBI B JICKTPUYECKUN CUTHAJ MIPU HEOOJBIINX 3aTpaTax Ha dJIECKTPOHUKY MOXK-
HO COXPaHUTh PE3YJbTAThl U3MEPEHUS WM MPOU3BECTH MPOCTHIC pacdeThl (CIo-
XKEHHe, IepecyeT ¢ MeTpoB Ha (yTsl). Bee 310 sBNIsieTCS IBHBIM MPEUMYILECTBOM
JAHHOT'O METOJIa IO CPaBHEHHIO C YUCTO MeXxaHuueckuM. Hapsiny ¢ 31ekTpoHHO
WHAMKAIMeH pe3ylbTaTOB M3MEPEHUs] BO3MOXKHO TOJBKO MEXaHHYECKOe H3Mepe-
HUE, YTO yJI00HO MPU HAIMYWHU TTPo0sIeM ¢ OaTapeiikamu.

Memod. snexTpoMexaHndecKue MpUOOpHI ISl U3MEPEHUS JUTMHBI OOBIYHO
paboTaroT Mo MPUHIUITY AUCKPETHOTO cOOpa pe3yibTaToB M3MepeHus. «Jluckper-
HBII1» O3HAYAET, YTO PE3yIbTaT U3MEPEHUSI PETUCTPUPYETCS O OTACIHHBIM «CTY-
neHs My Wi 9actamMu. CyMmMmupoBaHue KOd(G(GUIIMEHTOB HApacTaHUsS TaeT B UTOTE
a0COJIFOTHOE 3HAaYEHUE M3MepeHus (Harmpumep, pazmep 1 cm coctout u3 10 kord-
(buLKEeHTOB HapacTaHus Mo 1 Mm).

DyuKyuoHuposanue: MexaHuyeckas pyiemka CHA0XKeHa BBICOKOTOUHBIMH
nephopanueir unu 3yObsimu. [Ipu BBEITATMBAHWM WM BTATUBAHUW PYJIETKU
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C TIOMOIIBI0 OTBEPCTHIN WU 3yOheB (OPMHUPYIOTCS UMITYJIbChI, KOTOPHIE B BHUIE
KO3 PUIIMEHTOB HapacTaHUs JJIMHBI BBOJASTCS B SJEKTPOHHBIM CUYETHBIA Mexa-
Hu3M. [Ipu yciioBuM Hamnyus TOYHOW KOHCTPYKLHMHU PYJIETKA U U3MEPUTEIBHOTO
YCTPOMCTBAa JOCTUIaeTCsl BBICOKAs TOYHOCTh BOCIPOU3BOAUMOCTH. THUNUYHBIC
3HAQYEHUSI TOYHOCTU HAXOAATCA B JUAIIa30HE OKOJO £1 MM i Auamna3oHa U3Me-
peHus S m.

I panuysl  ycmouyugoti pabomel: MEXaHUYECKass TPYAOEMKOCTb METOoJa
OTpaHUYMBAECT OuUAnasoH usmepeHus 5 mempamu. JIMIIb B OCOOBIX CIydasx
VICTIOJIB3YIOTCSS JUAIIA30HbI CBBIIIE 5 METPOB.

QObracmeb npumenenus: Ha y4acTKaxX, € paHEe HU3MEPEHUsS] MPOBOJIUIUCH
C TIOMOIIIbIO OOBIYHBIX PYJIETOK U JIOUMOBBIX JIMHEEK.

Anekmpomexanuueckue pynemxu (ugpoesvie usmepumenpHle 1eHmbl)

Ocobennocmu_pabomul_yu@posot usmepumenvrou neumol (puc.2.6). Ilpu
BBITSTUBAHUUN METAJUTMYECKON M3MEPUTEIBHOM JIGHTHI, IO MEPE TOro, Kak OHa
BBIXOJIUT U3 KOPITyca, JIJTMHA BBITSHYTOW YacTH JIGHTHI U3MEPSETCS AJICKTPOHHBIM
MEXaHU3MOM OTCUETa U 0TOOpaKkaeTcs Ha JUCIUIeE.

JlnvHa BBITSHYTOM 4YacTH JICHTBI MOXET OBITh M3MEpPEHa KakK C MEepPeIHEro,
TaK ¥ C 33JIHETO Kpasi KopIyca U3MEPUTEIbHOM JICHThI. DTO BaXKHO ISl U3MEPEHUS
BHYTPEHHHUX pa3MepoB, HAIIpUMEP, BHYTPEHHEHN 4yacTu pam.

1 — CUJ[* -ucmounuxu ceema, 2 — pynemka c 0meepCmusmu (usmepumenvhas leHma
¢ npoceuxamu); 3 — pomosnemenmol,; 4 — cuemHvll MEXAHUZM, 5 — 3anoMuHaoujee
yempoticmgo, 6 — ducnietl

Pucynox 2.6 — Jnexmpomexanuueckoe uzmeperue Oaunbl (MpUHYUN OeUCmelsl)

* CHJ[ — ceemousnyuarouuii Ouoo

Ipeumywecmseo yughposoii pyremku TO CpPaBHCHHUIO CO CTaHIAPTHOM
pyneTtkoi: 1udpoBas pysieTka o00eclneuyruBaeT JIOMOJHUTEIBHYI0 00paboTKy
(crmosxeHue, BRIYMTAHNE) U3MEPEHHBIX 3HAYCHUN TIPH TTOMOIIY MHTETPUPOBAHHOTO

KAJIbKYJISITOPA.
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H3zmepumenvHvle nenmovl O4YeHb YHOOHBI [Jisi BBIIOJHEHUS HW3MEPEHH
BOKpPYT yIJIOB. TOJIbKO HM3MEPUTENbHBIE JIEHTH MO3BOJISIOT JIETKO H3MEPSAThH
OKPYXHOCTH KOJIOHH WJIA UUJTUHAPOB.

2.2.2 AxycTtudeckuii (yJ1bTPa3ByKOBOii) MeTO1 H3MepeHUsl

Axycmuueckue memoosl IO3BOJISIIOT POBOIUTH OECKOHMAKMHOe uzmepenue
ONUHbL HA OOLUWUX paccmosanusx. JIJIT I3MEPUTENHHOTO YCTPOMCTBA MOAOUpASTCS
9NeKMPOHHBIL AHAIU3AMOP, KOTOPBIA MpeoOpazyeT M3MepseMble CUTHAIBI U BbI-
BOJUT HA JUCIUICH OIpEAeNICHHbIE 3HAYCHUS JUTMHBI B a0CONIOTHBIX BEITUYHHAX.
[Tpu HEOOIBIIMX 3aTpaTax Ha IEKTPOHUKY MOSBIISETCS BO3MOKHOCTh COXPAaHEHUS
PE3yNIBTaTOB U3MEPEHUS MW MPOBEACHUS MPOCTCUINTNX BBIYUCIUTEIHHBIX OIepa-
Ui (CI0XKeHUE, IepecyeT C METPOB Ha (DYThI).

Axycmuyeckue memoowvl uzmepeHust — 3TO BCETIa METOJIBI C UCHOIb30BAHUEM
MOJILKO IAEeKMPOHUKY, T TIPOBEICHUS KOTOPHIX HEOOXOJUM UCMOYHUK dHepaull
(bamapes).

Memoo: akyCTHYECKOE U3MEPECHHE JUTHHBI OCYIIECTBISICTCS ITyTEM NOCHLIKU
U npuema ompanceHHo2o 38yk06o2o cuerana (puc. 2.7). llepron BpeMeHH MEXITY
MOCBIJIKOW W TPUEMOM TMPOMOPIIMOHAIICH JUIMHE, MOJICkKAIICH H3MEpPEHUIO.
BpeMeHHOH CHTHam ¢ TOMOINBIO D3JEKTPOHHOTO HW3MEPHUTEIHLHOTO MEXaHHM3Ma
peodpa3yeTcss B COOTBETCTBYIONINE MOKA3aHUS JTMHBI.

1 —cenepamop, 2 — yrempa3zeykosoil uznyuamens, 3 — HOCbLIAEMble 38YKO8ble UMNYIbCHL,
4 — 00vexm usmepenuss;, 5 — OmpajiceHHvle 36YKo8vle UMNYIbCHL (3X0), 6 — YIbmpazgyKosol
NPUEMHUK, 7 — CPABHEHUE BPEMEHU NPOXONCOEHUS UMNYIbCA, 8 —3anoMuHarouee ycmpou-

cmeo; 9 —oucnneil

Pucynok 2.7 — Yaempaszeykoeoe usmepenue paccmoanus (NpUHYUnuaibHas cxema)

Dyukyuonuposanue: TPOLECC HM3MEPEHUS 3aMyCKaeTCsi aKyCTHYECKUM
UMITYJIbCOM (3BYKOBOM MMIYJIbC), KOTOPBIA HCIYCKAETCS MbE303JEKTPUUECKUM
BUOpaTOpoM (HEOOBIION MbE30KPUCTATNIMYECKUA «TPOMKOTOBOPUTEIBY). HacTto-
Ta ATOT0 «aKyCTUYECKOro M3JIydaTesish» HaxoAuTcs B auamnazoHe okojio 40 kI,
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HECJBIIIHOM JUISI YEJIOBEYECKOTO yXa. 3BYKOBBIE YAaCTOThI TAKOI'O YPOBHS MOKHO
OTHOCHUTEJIBHO JIETKO HAIpaBJIATh; OHU PACHPOCTPAHSAIOTCS B BHJE JICNECTKA
C YIJIOM pacKpbITHs okoi10 10°.

OTtpaxkaeMoe OT U3MEPSIEMOI0 0OBEKTAa aKyCTUUECKOE «IX0)» YJIABINBAETCA
«IIPUEMHUKOM» (MUKPO(OH), COEIUHEHHBIM C M3JIydaTesieM MEXaHUYECKUM CIIO-
coOOM, U 3aTeM pPErucCTpupyroTcsa. V3MepuTenbHbII MEXaHU3M HU3MEPSIET BpeMs
IPOXOXAECHUS CUTHAJIa OT MOCBUIKUA 10 MpUEMa C YYETOM JBOMHOIO paccTOSHUS,
MOJIOKEHHOTO B OCHOBY METOJa U3MepeHus (MpsAMON U OOpaTHBIA MyTh CUTHAJA),
Y BBIBOJUT 3HAUECHHE U3MEPEHHOTO PACCTOSIHUS B METpaxX WiH (PyTax Ha AUCILICH.

L

8)
ad —HEUCKAJMCEHHOoE usmepeHue: ompaafcaiomaﬂ n08€pJCHOCI’}1b poenaﬂ, u3MepeHue KoppeKm-
Hoée; 6 — UCKAINCEHHOE M3M€p€Hu€.‘ OI’I’lpCl.?fCCUOM/;a}Z nOeerHOCWlb CyK/ZOHOM, npugodum

K NOABIEHUIO JIOJHCHO20 9XA, 8 — UCKAINCEHHOE USMeEPEHUE. HAlUYUE npenﬂmcmeuﬁ npueodum
K NOABTIEHUIO JIOHCHO2O0 2XA

Pucynok 2.8 — Yaempaszeykosoe usmepenue danonocmu

I'panuysl yemouuusol pabomvl: METOJ U3MEPEHUS MOIUUHSETCS (pu3nue-
CKUM 3aKoHaM aKyCTUKH. OH IMOIXOIUT, MPEXKIC BCETO, IS U3MEPCHHUS PacCTOs-
HUW U1 HEHCKAXXEHHOW OKPYXAIoIIEH cpenbl MPUMEPHO MakcUMyM 110 20 M.
[To mpuymHE KOPOTKOTO BPEMEHH MPOXOKACHUS CUTHAJIA MUHUMAIHHOE U3MeEpsie-
MOE€ PAaCCTOSIHHE OTPAHMYEHO W BO3MOKHO MpuMepHo jmiib oT 0,5 M. Ha «ucka-
KEHHOM) y4acTKe M3MEPEHUsI, HalpuMep, IPU HAJTUIUHN KOJIOHH, MTOIBECHBIX CBE-
TUJILHUKOB, MOXKET TOSIBIISITHCS JOTIOTHUTEIBHOE X0, KOTOPOE UCKAKAET PE3yilb-
TaT u3MepeHus (puc. 2.8). AHaTOrHYHBIM 00pa30M U3MEPEHUS C YKIOHOM Ha aKy-
CTUYECKH «OKECTKHUX» TMOBEPXHOCTAX MOTYT TPHUBECTH K OTPAKECHUIO 3BYKa
(@ dekT MuHr-moHra) ¥ COOTBETCTBEHHO K MOJYYCHHUIO OMMMOOYHBIX PE3yIbTaTOB
n3MepeHus. Ecim u3mepsiemast moBepXHOCTh MOTJIONMIAST 3BYK (HarpuMep, HaTsIHY-
Tasi TKaHb), TO MAKCUMAJIbHOE U3MEPSIEMOE PACCTOSTHUE MOXKET PE3KO YMEHBIINUTh-
csi. B onTumanbHBIX YCIOBUSIX TOYHOCTh H3MEPEHMs] COCTaBJSECT MPUMEPHO
+0,5 %.
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Obnacmy _npumeHnenus: He TpeOYIOUIMI OONBIIMX 3aTpaT METOJ TpyOoOro
U3MEpPEHHsT W TIONYyYEHHsI Pe3ysbTaToB oOMepa B IMYCTHIX, HEMEOIMPOBAHHBIX
TIOMEIIEHHSX, B 3aHUSIX 0€3 OTICIIKH.

VYIIbTpa3BYKOBbIE AaJbHOMEPHI MPEUMYIIECTBEHHO MOIXOAAT ISl PabOThI
B TIOMEIIEHHSIX, CIOCOOHBI MPOHM3BOAMTH 3aMepbl KaK B TOPH30HTAJIBHOM, TaK
¥ B BEPTUKAIGHON IIOCKOCTH, MOTYT IPH TOMOIIM BCTPOSHHOTO KaJbKYJISATOpa
paccUYHUTHIBATh O0BEMBI U TIOMIAIH.

2.2.3 OnTuyeckuii MeTo u3MepeHus (J1azep)

OnTuyeckue METOAbl MO3BOJIIIOT MPOBOAUTH OECKOHTAKTHOE H3MEPEHHE
JUIMHBI Ha OoJiee JJIMHHBIX pacCTOSHUAX. JlJI1 U3MEPUTENBHOTO YyCTPOMCTBA MOA-
OupaeTcs 3JEKTPOHHBIN aHaIU3aTOp, KOTOPBIN peoOpa3yeT nu3MepsieMble CUTHAIIBI
Y BBIBOJIMT Ha JUCIUICH OIpe/ielieHHbIe 3HAYEHUs JJIMHBI B A0COJIOTHBIX BEJIUYH-
Hax. [Ipu HeOoNMbIINX 3aTpaTax MOSBISETCS BO3MOXKHOCTh COXpaHEHHUS pe3yibTa-
TOB HW3MEPEHUsS WM TMPOBEICHUS MNPOCTEUIINX BBIYUCIUTEIBHBIX OIEpalnii
(cioxeHue, rmepecuer ¢ METpoB Ha (yTHI).

Onmuueckue memoobl usMepeHusi — 3TO BCET/Ia METOMbI C UCNONb30BAHUEM
MONILKO IAEKMPOHUKY, JJI1 TIPOBEAEHUS KOTOPBIX HEOOXOAUM UCHOYHUK dHepuu
(bamapes).

VCTOYHMKOM ONTHUYECKOTO KOTEPEHTHOIO M3JIyYEHHMs], XapaKTEpU3YIOIIEro-
Csl BBICOKOM HAIpaBJIEHHOCTHIO U OOJBIION MIOTHOCTBIO SHEPTUU SIBISIETCS J1a3ep
(onTHYecKUil KBAaHTOBBIN TeHepaTop) (abOpeBuaTypa CIIOB aHIJIMICKOM (pasbl:
Light Amplification by Stimulated Emission of Radiation — ycuienue cBera
B pe3yJbTaTe BBIHYXIECHHOrO M3nydeHus). CylecTBYIOT ra3oBbl€ Ja3epbl, KUM-
KOCTHBIE U TBEPAOTEIbHBIE (Ha AUDJIEKTPUUECKUX KpUCTAIIaX, CTEKIIAaX, MOIYyIpO-
BoaHMKaAX). B mazepe (cm. puc. 2.9) nmporcxoauT npeoOpa3oBaHUE Pa3IMUHBIX BH-
JIOB SHEPIMHM B JHEPTUIO0 JIA3€pHOr0 M3NydeHHs. ['JIaBHBIA 3JE€MEHT Jiaepa —
akmuenas cpeda, N 00pa30BaHUs KOTOPOM MCIIONB3YIOT: BO3JEHCTBUE CBETA,
AIIEKTPUYECKUI pa3psl B razax, XMMHUYECKHE pPeakInH, O0MOapIHUpOBKY 3JEK-
TPOHHBIM MYYKOM M JPYTH€ METOJbl «HaKaykw». AKTHUBHAsI Cpela PacrlojoKeHa
MEXIY 3epKanamu, 00pa3yloIUMHI Onmu4ecKuti pe3oHamop.

BemiecTBa, ncnosib3yemble ISl CO3[]aHUsI aKTUBHBIX CpeJl B Ja3epax, Ha3bl-
BAIOTCH J1azepubiMu mamepuanamu. [IpUMEHSI0T TUAIEKTPUYECKIE MOHOKPHUCTA-
JBI ¥ CTEKJIa C aKTUBHBIMU TipuMecsiMu (Hampumep, nonamu Cr, Nd), HekoTopbIe
MOJYNIPOBOJHUKOBBIE MaTepuaibl, ra3bl (Hampumep, Ar, Nz, CO2) u ux cmecu
(manpumep, cmecb Ne ¢ He), pacTBOpbI OpraHMYECKUX KpacHTEJCH, mapbl MeTal-
JIOB H JIp.

Axmuenas cpeda — BEIIECTBO, B KOTOPOM paclpeIe/ICHHE YacTHIl (AaTOMOB,
HMOHOB, MOJICKYJI) TIO DHEPreTUYECKUM COCTOSIHUSIM HE SIBJISICTCSI PaBHOBECHBIM,
a XOTs OBl JJI1 OHOM Mapbl YPOBHEW dHEPTUU CYIIECCTBYET MHBEPCHUS HACEIECHHO-
CTEM.
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Onmuueckuii pe3onamop — CUCTEMa 3epKajl, B KOTOPOH MOTYT BO30YK1aTh-
Csl DJIEKTPOMArHUTHBIE BOJIHBI ONTHYECKOro Auamna3oHa. ONTHYECKHUI pe30HATOp
oOecrieuynBaeT MOJOKUTEIBLHYIO O0OpaTHYIO CBS3b B ja3epax. [Ipocredmuii onTu-
YEeCKUU pPe30HaTOp — CUCTEMa JBYX IJIOCKUX IMapajuieNibHBIX 3epKai (pe3oHaTop
®abpu — [lepo). M3BecTHBI ABYX3epKAIBHBIM ONTHYECKUM pe30HATOP cO chepuye-
CKMMH 3€pKaJlaMU U KOJIbLIEBbIC ONITUYECKUE PE3OHATOPHL.

514 1 2
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1 —ucmounux suepeuu, 2 —axmuenas cpeda (b1a2opooHvlll 2as, kKpucmanii), 3 —3epKaio NoJaHO-
20 OMPAdICEeHUs, 4 — 3epPKano 4acmu4Ho20 OMPAXCEHUs, 5 — 1a3epHblil 1yd, 6 — IUH3A

Pucynox 2.9 — Jlazep (npunyun oeticmaus)

Jlazepnvie yuu MMEIOT MO CPAaBHEHUIO ¢ OOBIYHBIM JTy4OM CBETa TO Tpe-
UMYIIECTBO, YTO OHHM PAaCCEUBAIOTCSA JIMIIH B OYCHh HEOOBIION CTENEHN U UMEIOT
110 ITOW MPUYHMHE BBICOKYIO SPKOCTh. JlazepHvie 1yuu TEHEPUPYIOTCS 3a CUET MPH-
JOXKEHUSI SHEPTUU K OMpeAeNieHHbIM KpHCTauilaM (B TakOM CJydae TOBOPST
O TBEpPAOTEIbHBIX WM IMOJYIPOBOJAHUKOBBIX J1a3€pax — JA3epHublX OU00ax) WId
razaM (renuii-HeoHOBBIN nazep, CO,-nazep). B 3aBUCHUMOCTH OT KOHCTPYKLHHU
Ja3epa Jiyd MOXET ObITh BUAMMBIM (OOBIYHO KpPAaCHbIM) MJIM HEBUIMMBIM. M3-3a
BBICOKOM TJIOTHOCTH YHEPTUU HE JIOMYCKAEeTCS CMOTPETh HEMOCPEACTBEHHO B CTO-
pOHY Ja3epHOro nyda. Jlazepvl KIacCUPUITUPYIOTCS MO PA3TUYHBIM KllaccaM Jia-
3epHOTO M3TydeHHs. B m3mMeputeapHbIx MpruOopax 0OBIYHO MCIOIB3YIOTCS JIa3ePhl
KjaccoB 2 v 3R, He TpeOyrolue NPUHATHUS CIIEHUATBHBIX MEp 3alUTHI.

Memood: onThueckoe U3MEpPEeHUe JUTMHBI (PAcCTOSIHUSA) B JIA3EPHBIX JaTbHO-
Mmepax Bosch ocHoBano Ha (ha3oBOM MeTojie, MPH KOTOPOM HPOUCXOIUT CpPaBHE-
HUE (a3 OTNPABICHHOTO U OTPaKEHHOTO cUrHanoB. Pa3oBbie AalbHOMEPHI 00JIa-
natoT Oosiee BBICOKOM TOYHOCTHIO M3MEPEHUs MO CPABHEHHIO C UMITYJIbCHBIMU
nanbHOMepaMu. Takke ¢a3oBble JaTbHOMEpPHI ACIIEBIe B MPOU3BOACTBE. FiIMeHHO
(azoBbie JaNbHOMEPHI MOTYUYMINA HTMPOKOE PACIPOCTPaHEHHUE B OBITY.

[Ipu gasoeom memooe onpeneneHus: NaabHOCTU JIA3epHOE M3IYyYEHHE MO-
TyJTUPYETCsl IO CUHYCOUJAIBHOMY 3aKOHY C MOMOIIBI0 MOIYJsATOpa (dJIEKTPOOT-
TUYECKOTO KPHUCTAJUIa, U3MEHSIOIIET0 CBOU MapaMeTphl MOJ BO3AEHCTBUEM 3JIEK-
Tpuueckoro curtana). OObIYHO UCIOJIB3YIOT CUHYCOUJANIbHBIN CUTHAJ C YaCTOTOU
10-150 MI'n (u3meputenbHas 4actoTa). YacToTa MOXKET aBTOMATHYECKU H3Me-
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HATBHCS B COOTBETCTBUM C M3MEPSAEMBIM pacCTOsTHUEM. JIa3epHBIN JIyd ONTHYECKH
OTHOCHUTEJILHO XOPOIIO COEAUHSIETCS B JIa3€pHBIM My4oK U (POPMUPYET HA PaccTo-
SHUM 0KO0JI0 30 M TOUYKY JUIsl U3BMEPEHHUS TUaMETPOM PUMEPHO 15 mm.

OTtpaxkeHHOE OT 00BEKTa M3IyYCHHE IMONANAaeT B MPUEMHYIO ONTHKY U (o-
TONPUEMHHUK, I'ZI€ BBIIACISIETCS MOIYJIMPYIOUIUN CUTHAI. B 3aBUCMMOCTH OT Jaib-
HOCTU J10 00BeKTa U3MeHseTcs (ha3a OTPaKEHHOTO CUTHAJIa OTHOCUTENBHO (pa3bl
curHaia B mogayistope. Cosue gaser medxncoy nocoliaemvlmM U OMpPANCEHHbIM CU2-
HAIOM NPONOPYUOHANEH PACCMOAHUI0 00 00bekma uzmeperuto. CIBUT (a3bl C 10-
MOIIBIO AJIEKTPOHHOTO H3MEPHUTEIHLHOTO MEXaHH3Ma IMpeoOpa3yercss B COOTBET-
CTBYIOIIME MOKA3aHUS PACCTOSHHUS.

Hcnonb3yemslii 17151 M3MEPEHUsI CBETOBOM JIyd JTOJKEH OBITh C(POKYCHpOBaH
0]l MAKCUMAJIbHO BO3MOXXHBIM OCTPBIM YIJIOM BO M30€KaHUE BO3JCHCTBHUS BO3-
MOKHBIX TpensTcTBUU. [1o 3TON mpuyuHEe ISl ONTHUYECKOrO0 M3MEPEHUs JJIHHBI
UCIIOJIB3YETCS J1a3epHblll 1yy. B KadecTBE NMPUEMHMKA BBICTYIIA€T CBETOYYBCTBH-
TEJIbHBIA 2JIEMEHT.

Ilpunyun Oeticmseus nazepa: nazepbl GOPMHUPYIOT Y3KHUA CBETOBOM Iy4YOK
B BUAMMOM WJIM HEBUAUMOM Juana3oHe. JIyd cBera MoxeT opMHpOBATHCS TBEP-
JbIM TeJIOM (KpHUCTaJUl, MOJYNPOBOJHUK) WM ra3oM (ra3oBblil nazep). [lonsTue
«J1azep» SBISIETCSI UCKYCCTBEHHO OOpPAa30BAHHBIM CJIOBOM M O3HAYAET «yCHJICHUE
CBETA C IIOMOILBIO BBIHYKICHHOIO H3JIyYeHHs». B IpuHLHUIE J1a3epbl COCTOAT
U3 paboyero BELIECTBA, KOTOPOE YCHUIIMBAET MPOXOASIIMA Yepe3 HEro CBET
C ITIOMOUIBIO BHEIIHEW No1aun dHeprun. OUeHb yNpOLIEHHO CXEMa JIEUCTBUS TBEP-
JOTEJIbHOTO Jiazepa paboTaeT cieayromuM o0pa3oM: Ha COOTBETCTBYIOUIUN KpH-
ctayl (pyOMH, alrOMOUTTPUEBBIA KPUCTAI) C IJIOCKOMApAJIIENbHBIMU HUTH(O-
BAaHHBIMU TMOBEPXHOCTSMU OT JIAMITBI-BCIIBIIIKM WA HECKOJBKHX CIEUUaIbHBIX
CBETOAMOAOB MMOJAETCA DHEPTUSA B BUAE Jyda cBeTa. [Ipu 3TOM s1azep akTUBUpYeET-
Csl 11l TIOCBUIKM CBETa B JIMANa3oHe JJIMH BOJIH (IIBET), XapaKTEepHBIX AJIS J1a3ep-
HOI cpenpl. CucreMa 3epKaj, pacloiOKEHHBIX Ha TOpLAX KPUCTauIa, C YacTH4-
HBIM WUJIM TIOJHBIM OTPAKEHHEM, JOTOJHUTEIbHO YCHIMBAET Jy4 CBeTa, chopmu-
POBAHHBIH J1a3epoM, IMyTeM MpsIMOro U oOpaTHoro oTpaxeHus. KonnyecTBo cBera,
UCXOJsIIee OT MOBEPXHOCTU 3€pKajla ¢ YaCTUYHBIM OTpa)K€HHEM, U OyAeT mpea-
CTaBJIATh COOOH MCITOIB3YEeMBIN JIa3ePHBIN JTyHY.

@opMHUpPOBaAHUE JIA3EPHOTO JIyda B U3MEPUTEIBHOW TEXHUKE OCYIIECTBIIACT-
Csi C MOMOIIBI0 TaK Ha3bIBAEMBIX MEepOOmenbHbIX 1a3zepog. Takue mna3epsl,
Ha3bIBacMbIe Takxke JazepHuimu ouooamu (cm. puc. 2.10), mpeacTaBisioT coOoM
HeOOJIbIINE, KOMIIAKTHBIE JJIEMEHTH 00beMOM 00bMHO MeHee 1 cm®. Mcmyckae-
MBIl JIa3epHBIM JHOJOM JIa3epHbIN JIy4d POKYCHUpPYETCS C MOMOUIBIO CUCTEM OMNTH-
yeckHX JInH3. [lyTeM yrpaBiieHUs HCTOYHUKOM SHEPIUU MOYKHO 3a/1aBaTh UMITYJIb-
ChlI JIJA3€PHOTO JIy4a (MOIYJIMPOBATh).

JlazepHbIil JIyd CKOHLIEHTPUPOBAH Ha HEOOJIBILIOM HAaMETpPEe, U BCIIEICTBUE
3TOrO IUIOTHOCTH HHEPTHH MOXKET OBITh JOBOJBHO 3HAUUTENbHOW. C MOMONIBIO
JIA3€pOB C BBICOKOM JHEPruer M3Iy4YEHUS MOYKHO OCYILECTBIISATH CBAPKY M PE3KY
METaJUIOB IPU YCJIOBUM COOJIOAEHUS COOTBETCTBYIOIIMX MPABHII TEXHUKU
oe3onacHocTh. Jlyis weneld M3MEpeHHsl MCHOJB3YHOT Jlazepbl kiacca 2. B artom
cllyuae MOIIHOCTh OrpaHWYeHa 3HaueHueM | MBT u xnmaccuduumpyercs kax

26




oe3onacHas. OnHaKO, HECMOTPS Ha 3TO, JIydY Jia3epa He JIOJHKEH MomnaaaTh B Tiia3a
YeIIOBEKa, TaXKe TPU €r0 OTPAKECHUH.

1 —kopnyc; 2 —nasepuoiii 1yy; 3 —nazepHulil OU00, 4 —21eKmpoosl, 5 — aKmueHbslll 1a3epHbliL
KpUCMai (MHO20CIOUHAS CMPYKIMYPA J1A3ePHO20 KPUCMAILILA)

Pucynox 2.10 —Jlazepnuiii 0uoo

B 3aBUCMMOCTH OT JUIMHBI BOJIHBI HCITYCKA€MOT'O JIA3€pHOTO Jiyya MOCIe-
HUH (B BUIMMOM JIMANIa30HE) UMEET ONPENICICHHYIO OKPAcKy, KOTOpasi OIpeeser
BocrnpusaTue. ['1a3 yenoBeka B IUamna3oHe JJIWHBI BOJHBI OKOJIO 550 HM (HaHOMET-
pOB) sIBISiCTCS HamOoJiee YyBCTBUTEIBHBIM. JTO BOCHPHUSATHE 3EJICHOTO/KEITOTO
[BETOB. MaKCHMyM 4yBCTBHTEIBHOCTH (POTOAIEMEHTOB ((hoTOo MO bl U (HOTOTpAH-
3UCTOpPBI), UCIIOJIB3YEMBIX B U3MEPUTEIbHBIX HHCTPYMEHTAaX, HAXOAUTCS B JIMara-
30He okoyio 800 HM, IPYrUMH CIOBaMH, B HEBUIUMOM JIJIsI YEIIOBEUECKOTO Iia3a
nH(ppaKpacHOM JHarna3oHe.

B xauecTBe KOMIPOMHUCCHOIO PEUIEHUS ISl U3BMEPUTEIBHBIX U IEPEHOCHBIX
WHCTPYMEHTOB B KaueCTBE IIBETAa JIA3€pHOTO Jiydya ObLT BhIOpAH KPaCHBIM IIBET
C NIMHOW BOJHBI 635 HM. DTOT IIBET XOPOIIO BOCHPUHUMAETCS KaK IJa30M YeJo-
BEKa, TaK U UMEIOIIUMHUCS (poTosmeMenTamu (cm. puc. 2.11).

DyHukyuonuposanue: MPOLECC U3MEPEHUS 3aIMyCKAETCSI CBETOBBIM HMITYJIb-
COM, KOTOPBIN TEHEPUPYETCS MOJTYIIPOBOIHUKOBBIM JIa3epOM (JTa3epHBIN TUOJIOM).

Caet nazepa, OTpaXeHHBIA OT U3MEPSIEMOro 00bEKTa, YIaBIUBACTCS «IIPH-
€MHUKOM» (ONTHYECKHME COOMparolue JIMH3bI U (POTOAIEMEHT), COEIMHEHHBIM
MEXaHUYECKUM IyTEM C «JIa3epHBIM M3TydaTeiaemM» U peructpupyercs. B navane
mpoliecca U3MEpPEHUsi ¢ MOMOUIBI0 CBETOBOTO MATHA, (POPMUPYEMOTO Ja3epHBIM
Jy4OM, MOKHO TOYHO OIPEAENIUTH IOJOKEHNE TOYKM u3MepeHus. [lpu 3amycke
COOCTBEHHO Ipoliecca U3MEPEHUsI JTa3epHBIN JTyd BHAYaje MPOXOAUT y4acCTOK H3-
MEpEHHUsI, HaXOISIIHNICS BHYTPU ONTHYECKON CHUCTEMBI, IOCTOSIHHAS JIJTMHA KOTO-
poro TouHO W3BecTHA. Ilocie 3TOro 3TamoOHHOro M3MepeHus («ITaJOHHBIA ydYa-
CTOK») aBTOMaTUYECKH OCYILECTBIIIETCS CaMO U3MEPEHHUE.
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Pucynok 2.11 — Bocnpusmue u yyscmeumenbHoCcms *

* Haubonee uyscmeumenbHbim 2143 Yelo8eKa a61semcsi npu oiune 8oaHvl 355 Hm. @omosne-
MeHmul 0bnadarom Hauborbulell yygcmeumenbHocmyvio K oaune gonHvl 800 Hm. [nuna onnsi
aasepHo2o nyua cocmasisem 635 Hwm u npedcmasisem cob6ou onmumaibHoe cOOMHOUEHUE
0J151 Yeslo8euecko20 2na3za u homosnemeHma.

I'panuyvt ycmotiuueou pabomvi: I ONTUYECKOTO METOAA H3MEPEHUS
pPacCcTOSIHUS HEOOXOIMMO YYUTHIBATh (PU3NUECKHUE OCOOEHHOCTH JIA3€PHBIX JTyUEH.

Ha mnpouecc m3MepeHus MOTYT OKa3bIBaTh BIMSHHUE MbLIb, TYMaH, JbIM,
JOK]b (TIpU HAapY>KHBIX pab0Tax), a TakK€ MHTEHCUBHBIN COJTHEUHBIA CBET, Maja-
IOIMKA Kak Ha caM J1a3epHbulli 0albHOMep, TaKk U Ha 0ObeKT. Bce 3Tu (aktopsl
MOTYT MOIJIOLATh WM YAaCTHYHO OTPakaTb M3MEPUTENbHBIN Jyd, H3-3a YEro
pe3ybTaThl U3MEpPEHUI Oy1yT HETOUHBIMHU.

Bricokas oTpaxkaromias crmocoOHOCTb KOHTPOJIBHBIX OOBEKTOB, HaIpHUMeEp,
METAJUIMYECKUX, CTEKJSHHBIX WM 3€PKAJIBHBIX MMOBEPXHOCTEH, MOYKET IPUBECTU
K TIOJyYEHUIO HETOYHBIX PE3YyJbTaTOB, OCOOEHHO MpPH 3aMepax Ha HE3HAYUTelb-
HOM paccTtosiHuu. [loBepxHOCTH ¢ OONBIION OTpa)karomiell ClIOCOOHOCTHIO MOTYT
IPUBECTU K «3KPAHMPOBAHUIO» NPUEMHUKA CBETA Ja3epa M, COOTBETCTBEHHO,
K MOJYYEHHUIO OIIMOOYHBIX PE3yJbTAaTOB M3MEpEHMs. B Takux ciydasx ciemayer
YMEHBIIUTh OTpPAXXEHUE, Hampumep, MyTeM HalloxkeHuss Oymaru. Ecnu moepx-
HOCTb, HA KOTOPOU MPOBOJUTCS U3MEPEHUE, MOTJIONIAeT CBET (HanpuMep, HaTAHY-
Tasg 4YepHas TKaHb), TO MAaKCUMaJIbHOE HM3MEPSEMOE PACCTOSIHUE MOXKET PEe3KO
yMeHbIuThCA. [Ipu paboTe ¢ MaTOBBIMM WJIM CTPYKTYPUPOBAHHBIMH MOBEPXHO-
CTSIMU C HU3KOM CTENEHbIO OTPAKEHUS WIM NMPHU U3MEPEHUU Ha 3HAUYUTEITHLHOM
paccToOssHUU HEOOXOAMMO HCHOJIb30BaTh CIEUUAIbHbIE OTPAKAIOIIME TUIACTUHBI
JUISl YCUJIEHUSI OTPAXKEHHOTO JIyya.

W3mepenue uepe3 MOBEPXHOCTh BOJABI, HANpUMEpP, W3MEpPEHUE TIyOUHBI
pe3epByapa NMPOBOJUTH HEJB3sl, TaK KaK M3-32 YACTHUYHBIX OTPAKEHUU OT MOBEPX-
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HOCTH BOJIBI pPE3yJbTaThl HM3MEPEHUN OynyT HETOYHBIMHM: camMa BOJa MOXET
IIOTJIOINATh U3MEPUTEIIBHBIN JIyY.

JlazepHble JanbHOMEPHI OOBIYHO MPUMEHSIOTCS Il U3MEPEHUST PACCTOSHUN
OT TOJIb30BATEINS A0 ONpPENEICHHOro 00beKkTa. VX yn1oOHO McIosib30BaTh B TPYI-
HOJIOCTYIIHBIX MECTaX, I'/leé OOBIYHBIE 3aMephl PYJETKON BBI3BIBAIOT 3aTPYAHEHUS.
Takue pampHOMEpHI CIIOCOOHBI OMPENEIATh PACCTOSHHUE JO JIOOOr0 BUAMMOIO
00BbEKTa HA MECTHOCTH, B 3aBUCHUMOCTH OT TEXHUYECKHX XAPAKTEPUCTUK U3MEpH-
TEJILHOTr0 Mpudopa.

Ilo nmprurHE KOPOTKOrO BPEMEHM MPOXOKIACHNUSI MUHUMAIbHOE U3MEPSIEMOE
PacCTOSIHUE OTPAHUYEHO U BO3MOYKHO NPUMEPHO Juiib oT 0,3 M. B ontumanbHbIX
YCIOBUSX TOYHOCTh U3MEPEHHUS COCTABIISIET MpUMepHO £3 %.

2.2.4 CBY-MmeTon uzmepenusi (pajaap)

Kax u ontuueckuii, CBY-memoo n3MepeHus mo3BoJsieT MPOBOAUTH OECKOH-
TaKTHOE UMepeHue ONUuHbl Ha Oonbuux paccmosnusx. [lpu oanHom memooe BMe-
CTO Ja3epHOro Jydya HCHOJB3YIOTCS cgepxgvlcokue uacmomsl. DopMHUpOBaHUE
U U3IyYCHHUE CBEPXBBICOKMX YACTOT TPeOYeT IOBOJILHO OOJBIIOr0 KOJIWYECTBA
AJIEKTPOHUKH, YTO YBEIIMYMBAET 3aTPaThl HA 000PY/I0BaHUE.

Memod: uszmepenue Onunbl C TOMOIIBIO CBEPXBBICOKUX YaCTOT OCYIIECTBIIS-
eTCsl TyTeM MOCHUIKU U Npuema CUSHAIa 6blCOKoUu udacmomul (CBEPXBBICOKHE
4acToThl) (puc. 2.12). Paznuuaror umnynvcuvie u ¢pazosvie (AHTEPPEPEHIITNOHHBIC)
paauonanbHOMepbl. [IpUHINIT ACHCTBUSA HMMITYJIBCHOTO JaJbHOMEpPAa OCHOBAH
Ha U3MEPEHUU BPEMEHHU PACTIPOCTPAHCHHSI KOPOTKUX PATUOUMITYJIBCOB OT PaIvo-
JajpHOMEpa 0 00beKTa U 00paTHO. [lepuod epemenu mexncoy nOCvLIKOU U npue-
MOM HNpONOPYUOHANEH ONuHe, noonexcawjel uzmeperuro. BpeMeHHOW curHan
C TOMOIIBIO JIEKTPOHHOTO M3MEPUTEIHHOTO MEXaHW3Ma Mpeodpasyercs B COOT-
BETCTBYIOILIME MOKa3aHus JIuHbI. Mcnonb3dyembiii 15 udmepenuss CBY-nyu non-
»eH OBITh KaK MOKHO 0oJiee y3KUM BO M30€KaHHE BO3JICUCTBHS BO3MOXKHBIX Tpe-
IIATCTBUM.

[Tpuniun geicTBust $Ha3oBbIX NaTLHOMEPOB OCHOBAH HA METOJIE CPAaBHEHUS
¢da3 OTIpPaBICHHOTO M OTPAKEHHOTO CUTHANOB. Cosue ¢hazvl medcoy nocwliae-
MbIM U OMPANCEHHBIM CUCHAIOM HNPONOPYUOHANEH ONUHe, NooJedxcawjeli usme-
penuio. CaBur ¢aspl ¢ MOMOIIIBIO 3JICKTPOHHOTO H3MEPUTEIIHPHOTO MEXaHU3Ma IIpe-
oOpa3yeTcss B COOTBETCTBYIOIIHME ITOKa3aHUs JIUHBL [IpuMmenstorcs ¢das3oBbie
TATbHOMEPHI B paIMOHABUTAIMOHHBIX, T€OAC3NICCKUX U APYTHX YCTPONCTBAX.

DyuKyuoHuposanue: TPOLECC W3MEPEHUS 3aIyCKaeTCsi BBICOKOYACTOTHBIM
UMITYJIBCOM, KOTOPBIM T€HEPHUPYETCS BBICOKOYACTOTHBIM H3JIydaTeiaeM (paauoio-
KaI[MOHHBIN Ano/, quoja ['aHHa) U U3JTy4aeTcsl COOTBETCTBYIOIIECH aHTEHHOM.

OTpakaromuecs: OT U3MEPSIEMOT0 00BEKTa CUTHAIIBI CBEPXBBICOKON YaCTOTHI
coOuparoTcs B aHTEHHE (Yallle BCEro 9TO Mepeaarolias aHTeHHA C MEePeKITI0YCHH-
€M) W TIOJAIOTCs Ha TpHeMHHK. [Ipoleccop yrpamisieT MpOIEeccoM H3MEPEHUS
U U3MEpSAET BpeMs MPOXOXKJACHHUS BBICOKOYACTOTHOTO WMITYJIhCa B TIEPUOJ
OT TIOCBUJIKH JI0 TIPUEMa C YIETOM JBOWHOTO PACCTOSIHUS, IMTOJIOKEHHOTO B OCHOBY
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MeToJa u3MepeHust (MpsiMoil U OOpaTHBIN MyTh CUTHAJA), U 6bI600UM 3HAUEHUE
U3MEPEHHOI0 pAcCMOAHUS 8 Mempax Uil oymax Ha oucnieu.

10

1 —uznyuamens; 2 —nepedarowas anmenna, 3 —nepeoagaemvlil CucHal;, 4 —obvekm usmepe-
HUs; 5 —ompadicenue (3x0); 6 —npuemHas aHmenHa, 7 —npuemMHux, 8 —cpasHeHue epemeHu
npoxoacoenus;, 9 —npoyeccop, 10 —oucneti

Pucynok 2.12 — Hzmepenue 0anbHOCIU ¢ ROMOWbIO CBEPXBLICOKUX HACMOM (NPUHYUNUATbHASL
cxema)

I'panuysl ycmouiuugou pabomul. METOJl U3MEPEHUs MOTUUHSETCS (usude-
CKMM 3aKOHaM pacnpocTpaHeHus: BoJIH. OH MOJAXOJUT, MPEkK]IE BCEro, AJIsl U3Me-
PEHHSI pPACCTOSIHUM B HEUCKAXXECHHOM OKpyKaromen cpene. Ha «uckaxeHHOM)
Y4aCTKE U3MEPEHUSI, HAlPUMED, MPHU HATUYHMHU KOJIOHH, MTOABECHBIX CBETUJILHUKOB,
KaK ¥ IPH yIbTPa3ByKOBOM U3MEPEHUU AAIBHOCTH, MOKET MOSBIATHCS JOMOJHH-
TEJIBLHOE 9X0, KOTOPOE MCKaXKAET PEe3yJbTaT M3MEPEHUs. AHAJOTUYHBIM 00pa3oM
M3MEPEHUSI C YKIIOHOM Ha (GKECTKUX» MO 3JICKTPOMATHUTHBIM XapaKTEPUCTHKAM
MOBEPXHOCTSAX MOTYT MPUBECTU K OTpaKeHHIO (3((EKT MUHT-TIOHra) U, COOTBET-
CTBEHHO, K MOJIYYEHHUIO OIMOOYHBIX pe3ysibTaTOB u3MepeHus. Ecnu uzMmepsemas
MMOBEPXHOCTh MACCUBHA MO 3JIEKTPOMArHUTHBIM XapaKTEPUCTUKAM, TO MAKCUMaJlb-
HOE M3MEPSIEMOE PACCTOSIHUE MOKET PE3KO YMEHBIIUThCA. BenencrBue Hanmuums
BBIIICONMCAHHBIX YCJIOBUA U OTHOCUTEJIBHO BBICOKOM CTOMMOCTH TOYHBIX, MPEJ-
Ha3HauYCHHBIX I 1ened u3Mepenus CBY-nanbsHOMepoB, TaHHBIH METOJ HU3MeEpe-
HUS HE HaIlen 00IIero MUPOKOro MpUMEHEHUs Ha npakTtuke. OgHaKo B Juana3oHe
u3Mepenust 6onpmux paccrosiauii CBU-texnuka (pagapbl) SBISETCS HEOThEMIIe-
MOM COCTaBHOM YacThI0 COBPEMEHHBIX HABUTAIIMOHHBIX TEXHOJIOTHH B cdepe Cy-
JIOBOXKACHUS U a3POHABTHKHU.
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2.3 Jloruyeckuii cnocod NnpaBuJIbLHOr0 BbIOOpa
3J1eKTPOHHOI0 U3MEPUTEILHOI0 Npudopa

SHCKTPOHHLIC N3MCPUTCIILHBIC HpI/I60pI>I HNCIIOJIB3YIOTCA JIA KOHTPOJIA

N U3MCPCHHUA CIICAYIOIIUX BCIINYNH:

OJIUHDBL,

VPOBHSL;

yena,

HUBEAUPOBAHUSL;

O0OHAPYHCEHUSL CKPBIMBIX 00BEKMO8.

JIJIst 9TUX TIENed WCTIONB3YIOTCS CICIHATU3HPOBAHHbBIE 3JIEKTPOHHBIC MPH-

OOpBI, OCHOBaHHBIC HAa BBICOKOTOYHBIX KOHTPOJIHHO-U3MEPUTEIHHBIX METOMAX.
[IpoctoTa 0OCTYyXMBaHHUS W BBICOKAS TOYHOCTh TAKUX YCTPOMCTB OOCCIICUMBAIOT
0oJiee BBICOKYIO A(hPEKTUBHOCTh U SKOHOMUYHOCTh MX HMCIIOJIb30BAHUS MO CpaB-
HEHUIO C OOBIYHBIMH PYYHBIMU U3MEPUTETHLHBIMU MPUOOPAMH.

[I1poKOo pacpOCTpaHEHBI CIAEAYIOLINE FIEKTPOHHBIE U3MEPUTEIIbHBIE MPH-

OOpBI:

JIeH,

O0anbHOMepbl JUTsl IMHEWHOTO U3MEpeHus (TUIONaJn MOBEPXHOCTEH U 00be-
MBI BBIYHMCIISIIOTCSI OMpPEACICHHBIMUA THUIIAMH HM3MEPUTENbHBIX MNpUOOPOB
yTeM JICKTPOHHON 00paOOTKH JIaHHBIX);

yugposvie ypogHu Uisl ONPENEHEHUS OTKIOHEHHS OT TOPU30HTAJIbHOIO
Y BEPTUKAJIBLHOTO MOJIOXKCHUS;

yenomepsl I U3MEPEHUS YTIIOBBIX ITPAlyCOB;

OoemeKkmopwl AJI ONPe/IeTICHUSI MECTOHAXO0XK/ICHUSI METAITMYECKUX Tpeme-
TOB B CTPOUTEJIbHBIX MaTepuasax;

JlazepHble Hugenupsl sl ONpPEACNICHUS W OTMETKM pPa3juuyhidi B YpOBHE
Y BbIPAaBHUBAHUSI KOMIIOHEHTOB.

DNEeKTPOHHBIC U3MEPUTENbHBIC MPUOOPHI 00Jiee BBHITOIHBI JUIsl TTOJIb30BATE-
OTOMY YTO:

OOJBIITMHCTBO U3MEPEHUN MOKET OBITh MPOBEJACHO OAHUM JIUIIOM;

MIPOIIECC U3MEPEHMUS BHITIONHSACTCS OBICTpEE;

U(POBBIC TUCITICH TIPEIOTBPAIIAIOT MOTPEITHOCTH OTCUETA,;

CJIOYKHBIC WJTH OITACHBIC KOMIIOHEHTBI MOKHO M3MEPATh 0e3 He0OXO0AMMOCTH

KOHTaKTHPOBATh C HUMU;

M3MEPCHHBIE 3HAYEHUS MOTYT OBITh JOTIOJHUTEIHLHO 0O0paboTaHbl (HAMpH-

Mep, U3MEPEHHBIC PACCTOSHHS MOTYT OBITh TPEeOoOpa3oBaHbI B ILIOMIATU

MTOBEPXHOCTH MU O0BEMBI);

SKOHOMMTCSI TAaK MHOT'O BPEMEHH, UTO MEepBOHAYAIbHASI CTOMMOCTh aMOPTH-
3upyercs (OKyIMaeTcsl) B TEYEHUE KOPOTKOr0 NEPUO/Ia UCTI0JIb30BaHMS.
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3 JAJIBHOMEPBI

3.1 O0ume cBegeHus

OpauM u3 Hanbosee BOCTPEOOBAHHBIX CETMEHTOB U3MEPUTEIBHON TEXHUKU
CETOHS SIBIISIIOTCS Jld3epHble OaAIbHOMEPbL.

Hcnonb3oBaHue Jja3epHbIX JAIbHOMEPOB CYIIECTBEHHO COKpAallaeT TPYJo-
3aTpaThl MPU CTPOUTEITHCTBE U PEMOHTE MOMEIIEHUH, TTO3BOJISIET MOBBICUTH Kaye-
CTBO pabOT U CHU3UTH PACX0]l MaTEPUAJIOB.

JlazepHble JanbHOMEPHI, HA3bIBAEMbIE WHOT/A JA3EPHLIMU DPYIeMmKAMU,
MpeIHA3HAYCHBI [IJISl MOUYHO20 OnpedeneHUs pacCmosHus MEXIy HaOoaateneM
U KOHKPETHBIM 00bekToM. JlampHOMepbl BOSCh B 3aBUCMMOCTH OT MOJEIM MOTYT
MIPOU3BOINTH H3MEPEHUs paccTossHui B nuama3one ot 0,05 mo 250 m.

Ha mpaktrke MakcumaiabHasi JaTbHOCTh OOECIIEYMBACTCS MPHU OJIArONPHUsIT-
HBIX YCIIOBUSX U3MEPCHUM, a UMEHHO:

— usMepeHue nPouUcxooum nepneHOUKypAPHO K HOBEPXHOCMIU,
— NOBEPXHOCMb CPABHUMENbHO 21adKas U ceemjas, mo ecmv obnadaem

Xopouietl ompasicaroueti ChoCOOHOCMbIO,

— U3MepeHUs NPOBOOSIMCS NPU HESIPKOM OCBEUieHUU.

B nazepnbix mampHOMepax Bosch mcnombs3yrores ga3epHbIe THOIBI C ITTHHOU
BOJIHBI 635 HM KpacHOTO 1BeTa. BhIOOp TakuxX AMOJIOB OOYCIOBJIEH UX XOpouiell
BUOUMOCIBIO OJIS1 4ell0BeYecKo2o 21a3d, CMmabUIbHOCMbIO NApamempos O0uooos,
WX PacrpoOCTPaHEHHOCTHIO U JOCTYITHOCTBIO.

JlazepHbIil Jy4 Bcerjaa pacrnpoCTpaHsercss cTporo no mnpsmoil. [losromy,
MEXy UICTOYHUKOM M BUAMMOM TOUYKOM BCeT/ia OyIeT mpsiMas THHUS.

JliimHa BOJHBI - 635 HM (KpacHBII)

IIprmMenseMsble J1azepsl OTHOCATCS KO BTOPOMY Kiaccy onacHocth. Hecmor-
psl Ha TO, YTO HMCIOJIb30BaHHUE Ja3€POB ITOrO Kjacca CUUTAETCs B LeJIoM Oe3omac-
HBIM, HHCTPYKLUS 110 DKCIUTyaTalMy JajJbHOMEPOM 3allpelliacT HANPaBIATh Jia3ep-
HBIN JTy4d Ha JI0JIeH, )KUBOTHBIX U ce0e B IJiasa.

& @ Kaacc omacHocTH j1a3epa (KJace JJa3epHOro U3JIydeHust) — 2

LASER

Buumanue! 3anpeniaercs HanpapiIsaTh Jyd Jia3epa HA JIIOAEH WA KUBOT-
HBIX U CAMOMY CMOTPETh Ha MPSIMOM WJIM OTpa’KaeMbIii JIyd Jia3epa, B TOM YHCIIE
U ¢ OOJIBIIIOTO PACCTOSIHUS. DTOT JIyd MOXKET CJICNHUTh JIOJeH, CTaTh MPUYUHOM
HECYAaCTHOTO Cily4dasi WJIM NOBPEAUTH IJ1a3a.
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3.2 Moayasb 1 «/lanbHoMepbI»
Y4eoublii MaTepuain 1

JlanbHOMEp € HCHOJB30BAHMEM JAa3epHOr0 Jy4ya paboTaeT CleayoIuM
obpazom (puc. 3.1):

— CHayaJia OCYIIECTBIISIETCSI HABEJICHUE 1a3epHO20 y¥ya HAa OOBEKT (1IEJIEBYIO
TOUKY);

— TOCe Hayaja Mpolecca M3MEpPEHHs B HANpPaBICHUU OOBEKTa MOCHLIACTCS
Ja3epHBIN UMITYJIBC;

— JTOT UMMYJbC OTpakaeTcsi OT UEJIEBOM TOYKHM OOBEKTA U MPUHUMAETCS
IPUEMHUKOM ((OTORIEMEHTOM) Ja3€PHBIX JaIbHOMEPOB.

Oﬁbe_n

)

JnuKa BoNHBI

VAVZAVI/AN

Caeur dazwul

fNyy pancHomepa

ANNN

Orpakenneit nyy

ANNNNN

Paccrosnue

Pucynox 3.1 — ®azosviil memoo uzmepenus O1uHbvlL (PACCMOAHUS)

B nazepubix ganmpHOMepax Bosch mpumensiercs ghazosulii memoo usmepenus
OnuHbl, 00ECTICUMBAIOIINI BBICOKYIO TOYHOCTh u3MepeHus. [IpuHumn nercTBus
($a30BBIX JIa3epPHBIX TAJTLHOMEPOB OCHOBAH Ha METOJIE CpaBHEHUS (a3 OTIPABIICH-
HOTO U OTpaXEHHOTO CUTHANOB. CO8Ue (hazvl Medcoy NOChbLIAeMbIM U OMPAI’CEH-
HbIM CUSHAJIOM NPONOPYUOHANEH OnuHe, nooaexcaweli uzmepenuro. CaBur (assl
C TOMOIIBIO JIEKTPOHHOTO M3MEPUTEIHHOTO MEXaHW3Ma Mpeodpasyercs B COOT-
BETCTBYIOIIME TTOKA3aHUS JJIUHEI.

[TockonbKy ckopocmb pPacUpOCTPAHEHUS JIA3€PHO20 JIyud HNOCMOSHHA
U 3anpocpamMmuposana 6 npoyeccop Ia3epHOTO NajbHOMEpPA, MO CABUTY (a3bl
MEXIy IMOCHUTAEMBIM U OTPaKCHHBIM JTY4OM MOXET OBITh C BBICOKOH TOYHOCTBIO
BBIYHCIICHO PACcCTOSHUE JI0 0OBEKTA.

Ha npakTuke ucmosb3yercss He OJMHOYHBIM HUMITYJIBC, a HOCIe008aAMelb-
HOCMb UMNYIbCO8, TIO3BOJSIONIAS onpedeums YcpeOHeHHOoe 3HaAueHUue paccmosi-
HUs, KOTOpoe oToOpakaeTcss B IU(ppoBoN GopMe Ha KUAKOKPUCTALITUYECKOM
JUCIIICE.

Heobxooumvimu ycrousmu pOBEICHUS U3MEPEHUH SIBISIFOTCS OMpadiceHue
00beKmoM 1y4a N npamas 8UOUMOCMb 0O0beKma ¢ MECTa HaXOXKJICHUs JalbHOME-

pa.
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Bo Bpemsi BbIOIHEHUS M3MEPEHUN BHYTPH MOMENICHHS] HEOOXOAUMO Y4H-
TBIBaTh, YTOOBI NPOCMPAHCMBO MENHCOY UBMEPUMENbHbIM NPUOOPOM U UsMepsie-
MbIM 00beKkmom ObUIO c80600HbBIM OT KaKUX-JINOO MPENSATCTBUIA.

JansHoMmep (puc. 3.2) cocTouT u3 na3epa 3, IpUEMHUKA 7, CUCTEMBI DJICK-
TPOHHOTO YIIPaBJICHUA C TpoieccopoM 1 mst 0OpaboTKH TMepenaBaeMbIX U IMOJTY-
JaeMbIX CHTHAJIOB W JJICKTPOHHOTO OJOKa ympaBieHus W wHaukamuu 9. Jlasep,
NPUEMHUK B CHCTEMA ONTUYECKUX JIMH3 PACIIOIOKEHBI HA MEXaHUYECKON OIMOPHOM
pamMe BMECTe ¢ aBTOMAaTUYECKHM KaJIMOPOBOYHBIM yCTPOMCTBOM. MoayibHasT KOH-
CTPYKIIHS TaTbHOMEPA 00CCIICUMBALT MOBBIINICHHYI0 MEXAaHHYECKYIO MPOYHOCTh U
ONTHYECKYI0 CTaOMIILHOCTh, YTO TapaHTHUPYET BBICOKYIO TOYHOCTh H3MEPEHUH.
OnTuueckas cucreMa (OKyCHUpYeT Ja3epHbIH Jyd TakuM oOpa3om, uyToObI Ha 3a-
JTAHHOM PacCCTOSTHUH C(HOPMHUPOBATIACh OTUYETIIMBAS CBETOBasi Touka. B mpuémuuke
pacrmosoxXeHa onmuieckas Qokycupyowas 1un3a sl Iepefadd 0TpaxaeMoro ot
TOYKH 3aMepa CBETOBOTO Jiy4ya Ha (oToTpaH3ucTop. Ilocie 3Toro anekTpoHHas CcH-
cTtemMa o0pabaThIBaeT U aHAJIM3UPYET U3MEPUTEIIbHBIN CUTHAIL.

1 —npoyeccop; 2 —moodynsmop, 3 —nazep; 4 —nazepuviil 1yu; 5 — 00veKm uzmeperus;
6 — ompaoicennwiii 1yy (9x0); 1 —npuémnux; 8 — cxema ghopmuposanus coguea gasol;
9 — 6ok ynpaenenus u uHOuKayuu

Pucynox 3.2 — Hzmepenue oanbHocmu ¢ noMOWbio aazepa (npunyun oeticmaeust)

Kopnyc nazepHbpIx JalbHOMEPOB BBITIOJIHEH M3 MMPOYHBIX U JITKUX MaTepHua-
JIOB, 00ECTIEUMBAOIINX HAJACKHYIO 3aIIUTY OT MaJeHUM, yIapoB, IPOHUKHOBEHUIO
MBUIA ¥ BIIard. Y 100HOE yrpaBJeHuEe W MOHATHBIN WHTEpdeEic obnerdaror padoTy
C MHCTPYMEHTOM.

J1J1 TOBBINIEHUSI TOYHOCTH U3MEPEHUH JIa3epHbIC TaTbHOMEPHl HE0OX0IUMO
yCTaHaBIMBaTh Ha MITaTUB. HyneBoW TOUKOM OTCYETA NIPU U3MEPEHUSAX MOXKET
CIIy)KHTh Kak 3aJHsIs KpoMmka (puc. 3.3a), mepenHss KpoMka (puc. 3.36), Tak
U IEHTP INTaTUBHOTO KpemieHus (puc. 3.32). llpu mnpoBeneHHHM H3MEpPEHHIA
U3 BHYTPEHHETO yIiia TMOMEIIEHUS yI0OHO MPUHATH 32 HOJMb OTCUETA KOHEIl BbI-
IBIKHOTO TTHdTA (puc. 3.30).

BapuaHTbl HCXOAHBIX MIIOCKOCTEN OTCUETa JIa3epHBIX AAIbHOMEPOB MpPHUBE-
neHsl B Tabmure 3.1.
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Tabnuma 3.1 — MicxoaHbie TUIOCKOCTH OTCUETA JIa3ePHBIX TaTbHOMEPOB

Ne no- Touxa omcuema Ocobennocmu
3uyuu

1 N3mepenue ot 3anHen Heo6xoauMo ncnonbp30BaTh 3aHIOI0 KPOMKY HHCTPYMEH-
KPOMKH Ta B KaueCTBE HCXOJHOW IUIOCKOCTH, €CJIM, HAIpumep,

HYKHO BBITIOJIHUTH U3MEPEHHE OT CTEHBI.

2 W3mepenue ot 3aaHeit Ecnu m3mepenue HeoOXOAMMO HauWHAThH, HANpUMEp, U3
KPOMKH yITOPHOTO yria, BBICOKOTOYHBIH pe3ylbTaT H3MEpeHUs 00ecrequT
mrtudTa 3a1HsAa KpoMmka ynopHoro mtudta. lltudr perynupyercs

nox yriioM 90° u 180°.

3 N3mepenue ot nepeaneit | C momompbio (QYHKIMM BBIOOpAa HCXOJHOW IUIOCKOCTH
KPOMKH HE0OX0IMMO BHIOpaTh TEPETHIO KPOMKY HHCTPYMEHTA,

€CJId, HaIpUMep, HEOOXOAUMO U3MEPUTH JIUHY OT KPOM-
KM CTOJIA.

4 N3mepenue ot nieHTpa Jl71 ©3MepeHus ¢ TOYHOCTHIO 10 MUJUIUMETpPA J1aXKe B TOM

IITATUBHOTO KPEIUICHUS | CIIydae, €CJIM U3MEPSATh MPUXOAUTCS 0€3 OMOPHON KPOMKH,
HE00XO0IMMO UCTOIb30BaTh ATy (PYHKIMIO TPU U3MEPEHUH
C MCIIOJIb30BAaHUEM IITATHBA.

Bo Bcex mampHOMepax, kpome GLM 30 Professional, peann3oBana Bo3MOX-
HOCTB BBIOOpPA IJIOCKOCTH OTCYETA U3MEPEHHUSL.

a) 0)
a —usmepeHue om 3a0Hel KpOMKU; O — usmepenue om 3a0Hell KPOMKU YNOPHO20 wmugma,
6 — usMepeHue om nepeonel KpoMKU, 2 —umMepenue om yenmpa wmamueHo20 KpenieHusl

Pucynok 3.3 — I[Inockocmu omcuéma nazepuvix 0aibHOMEPOS

Jlist ynoOcTBa HaBe[AEHUS! HA LEJb Ja3epHbIe aJbHOMEPHI 3a4acTyl0 OCHa-
LIAOTCS KPY2blM YPOBHEM N KOHTPACTHBIM 8UBUPHBIM OMNEEPCINUEM.

Bo3MOXHBI U3MEpPEHUsI B TOPU3OHTAIIBHOW M B BEPTUKAJIBHOW IUIOCKOCTH,
IIPU 3TOM HOMOWJU 8MOPO20 YeN08eKa He Nompedyemcs.
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JlazepHble AaTbHOMEPBI MOTYT MCIIOJIb30BAThCS ISl K3MEPEHHI KaK BHYTPH,
TaK ¥ BHE MOMEIICHUH.

B 3aBHCHMOCTH OT KOHKPETHOM MOJIEIH Ja3epHbIe TalbHOMEPBI OCHAIICHBI
CIIeIHAIbHBIMKA HHTEep(ecaMu IS ITepeadyr MOJyYCHHBIX JaHHBIX B KOMIIBIOTED
(manpumep, GLM 100 C Professional). C momoIpi0 COOTBETCTBYIOIIMX KOMITBIO-
TEPHBIX MPOrPaMM I0JIL30BATEb MOKET ObICTPO M 3()(HEKTHBHO BBITOJHHUTEH BCE
HEOOXOMMbIE 3aMePhl ¥ BEIYUCIICHUS.

CoBpeMeHHBIE JIa3epHBIC JaTbHOMEPHI 0071a1al0T 00oraThiM HaOOpOM (yHK-
IIHiA: CIIOCOOHBI 11pou3800ums usmeperue onunsl (paccmosinuil), pacuemsl nioud-
oetl, 06vLEMO8, NePUMEMpPOs U 3aNOMUHaAms pesyivmamol usmeperuil. Psaa QyHK-
I BCTPEUAETCS] BO BCEX MOJEIAX JATbHOMEPOB. JTOT HAOOP CUMTACTCS OCHOB-
Holv (CTaHAAPTHBIM). Pacuupennviti habop (yHukyull peaan30BaH TOJIBKO B MOJIE-
aax GLM 80/100 C u GLM 150/250 VF Professional. Dtu Monenu 3aHuMarot
BEPXHIOIO IJIaHKY B JINHEHKE AalbHOMEpoB Bosch.

OyHKIMK Ja3ePHBIX JaTbHOMEPOB IIPEICTaBICHbI B TadmuIe 3.2.

Tabnuna 3.2 — OyHKIMH Ja3epHBIX 1aTbHOMEPOB

3 mn
@)
o o 4 o e >
™ Lo + S — Q
— Lo
OyHKIUS = = o s I\
- — © > 5 s
- O o
U]
1 2 3 4 S) 6 7
Ocnognuie:
IIpocToe n3mepeHne JUIMHBI . . . . ° .
W3mepenue miomam — . o o o o
Hzmepenne o6béma - . . ° ° °
N3Mmepenne miomaam cTeH — - . . ° °
[TponomxuTenbHOE (HENPEPHIBHOER)
— [ ] [ ] [ ] [ ] [ ]
U3MepeHne
OyHKIUS MUHUMyMa/MakKCUMyMa — — o o o o
OyHKIHS CIIOKESHUS/BEIYUTAHHS — o o o o o
Pacwupennvie:
IIpocToe KOCBEHHOE N3MEPEHUE BBICOTHI
— [ ] — — [ ] [ ]
(o Teopeme ITudaropa)
KocBenHoe n3mepenue BbICOTHI (110 T€O-
peMe CUHYCOB)
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Oxonuanue mabauywl 3.2

1

KocBenHOe n3MepeHue IIMHbL
(1o TeopeMe KOCHHYCOB)

JIBOMIHOE KOCBEHHOE U3MEPEHUE JJINHbI
(mo Teopeme Iludaropa)

JIBOMIHOE KOCBEHHOE U3MEPEHUE BBICOTBI

KoMOMHHPOBaHHOE KOCBEHHOE H3Mepe-
uue (mo reopeme [Mudaropa)

OYHKIMS Tpaneuu

OyHKUUA TaliMepa

DyHKIUA pa3METKU

BerpoeHnast GyHKIMS H3MEPEHHUs YKIIO-
HOB (YTJIOB HaKJIOHA)

ITamsaTe + KOHCTaHTa

20+1 | 50+1 30

BoeiasmwkaON TudT

Bcerpoennsiil npunen

® ¢ynkyusa peanuzosana, —

@yuKyus He peanuszo8anda

TexHoI0THS U3MEPEHNI U UX OCOOCHHOCTH MpHBEIeHAa B TabwmIe 3.3.

Tabnuua 3.3 — TexHonorus u3MepeHuit

Ne no- Dynrkyus Hnouxa- Ocobennocmu
3uyuu yus Ha
oucnee
1 2 3 4
1 [IpocToe n3mepenue Ocnosuas ¢ynxyus OanvHomepos. Hukorna
JUTHBI He oIuOaeTcs: U3MEepPEeHHe PacCTOSHUN C TOY-
/ m :|: HOCTBIO 1O MUJUIUMETPaA
///
i
2 W3mepenue miomanm Pacuem nobou nnowaou 6 osa smana: Ons
1 9Mo20 HeoOX00UMO nepesecmu OAIbHOMED 6
l:” COOMBEMCMBYIOUWULL PENCUM U NPOU3BECU 084
A NnOCe008amMeNbHbIX — UBMeEpeHUst  (Hanpumep,
/ ! uzmMepums OAUHY U WUPUHY NOLA 8 noMeuje-
I,:’z HUu)
/
/
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IIpooonsicenue mabauyor 3.3

[EEN

2

4

W3mepenue o6bEma

%

Omnpenenenne 00bEMa MOMEUICHUS ¢ TTOMOIIBIO
BCEro TpeX MOCIeI0BaTeNIbHbIX U3MEPEHHI

N3mepenue miomaau
CTEH

NN

Camplii TPOCTON CIOCO0 M3MEPEHUs TUIOMIATH:
pacuém obweil niowaou pa3HbIX CTEH, UMEIO-
IIMX OJIMHAKOBYIO BBICOTY, IPU MUHUMAIbHOM
KoJimyecTBe 3amepoB. [lepBbIM H3MepeHuEM
OTIpE/ICIISIETCS. BHICOTA MOMEIICHHUSI, a KaXKIbIM
HOCJIEAYIOUIUM — JIIMHA OYE€PEIHOMN CTEHBI.
Paccuntannbie MmIOMaAM CErMEHTOB CTEHBI
CYMMHUPYIOTCS

[IponomxurensHoe
u3Mepenue (u3mepe-
HUE MUHUMYMa/ MaK-
cUMyMa)

=

Min/Max

[Tpu pabote sTOM (HYHKIMM H3MEpPEHHE MPO-
UCXOJUT HE IO HAXKATUIO KHOIIKH, a Henpepuvls-
HO.

HenpepbiBHOE M3MepeHHE NpPUMEHSIETCS JUIs
NO3WIIMOHUPOBAaHUS OOBEKTa HA ONpEACIICH-
HOM pacCTOSIHMM OT cTeHbl. [lo3BosisseT TOYHO
OTIpeNeNIATh HYXHBI pa3Mep U TIEPeHOCHT,
HalpuMmep, 3HA4EeHUs [UIMHBI WM BBICOTHI
U3 CTPOUTEIHHBIX TJIAHOB.

W3mepeHne MUHUMYMa CIYXHT AJIsL OIpeserie-
HUSI CAaMOTO KOPOTKOTO PACCTOSHUSI OT HEH3-
MeHsieMO ucxonHOW Touku. OHO TOMOTaer,
HaNpHuMep, TIpU onpedeneHuu gepmuxaieli Uin
20pu3oHmae.

W3mepenne MakcuMyMma CIYKHT JUIS OIpenie-
JIEHHs1 CaMOTo OOJIBIIOTO PacCTOSIHUSA OT HEeW3-
MeHsieMOol HMCXOoaHOH Toukn. OHO NOMOTaeT,
Hanpumep, pH onpeodenenuy Oua2oHanel

KocBennoe n3mepe-
HHE BBICOTBI

N3mepsaTh BBICOTY B TPYIHOAOCTYIIHBIX MECTaX
JIETKO ¥ OBICTPO MOXKHO C MOMOLIbIO (DYHKIIUH
KOCBEHHOT'O HM3MEPEHHs — JIOCTATOYHO BCETO
ofHOTO 3aMepa: X = «1» - sin a
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IIpooonsicenue mabauyor 3.3

2

4

IIpocTtoe kocBEeHHOE
U3MEPEHUE BBICOTHI
(o Teopeme Iudaro-

pa)

Ora (yHKIMSA He00X0IMuMa, KOTJa 0 KaKUM-TO
NPUYMHAM HEBO3MOXHO IPOBECTH TPSMOE
n3MepeHue (Hampumep, psaIoM cO CTEHOH JoMa
KaHaBa, WM HEOOXOJMMO MPOMEPHTH BBICOTY
OJTHOTO 3Taka, HO HET TOYKH, B KOTOPYIO MOXK-
HO OBLTO OBI HALIETTUTH JAIBHOMED).

JIJis BEITIOJTHEHUS TIPOCTOTO KOCBEHHOTO HM3Me-
peHHSI HEOOXOIUMBI JIBA H3MEPCHHS:

— nepeoe uzmepeHue JENACTCA CTPOTO TOA
MPSMBIM YTJIOM K H3MEPSIEMON MOBEPXHOCTH.
Jlnst cOOMOICHUST TOYHOCTH yIJia HEKOTOPBIC
MOJICITM T TbHOMEPOB OCHAIIEHBI ITYy3bIPHKO-
BBIM YPOBHEM.

— gmopoe uzmepeHue TPOU3BOJUTCS MO TPO-
U3BOJIGHBIM YTJIOM JI0 HEOOXOIUMON TOYKH.
Pe3ynprar aBTOMATHYECKH PACCUYUTHIBACTCS
JarpHOMEpOoM 1o Teopeme [ludaropa u BbIBO-
murest Ha okpal; E = \ «@»? — «1»?

JIBOWiHOE KOCBEHHOE
MU3MEPEHUE BBICOTHI

|y

Ecaum HemocpencTBeHHOE W3MEPEHHE HEBO3-
MO>KHO, JIa3€pHBII JAJIbHOMEP PACCUUTAET BbI-
COTYy BCEro OOBEKTa M €ro OTAENbHBIX YacTel
Ha OCHOBAHHMM BCETO JIByX 3aMEpPOB U COOTBET-
CTBYIOILETO yIJIa.

Heo6xoauMo n3MepuTh, Kak U MPH U3MEPEHUHU
JUTMHBI, pacCTOSHUS «1» 1 «2» B yKa3aHHOM
I10CJIEIOBATEIbHOCTH.

[1o oxoH4YaHMM U3MEPEHUS PE3YIbTAT ISl UC-
KOMOTO oTpe3ka «X» oToOpakaeTcs Ha Juc-
IIJIee B CTPOKE pe3yJibTaTa. 3HaUeHUs U3Mepe-
HUS TS OTPE3KOB «1», «2» U yria «a» 0To0-
paxaroTcs B CTPOKAaX U3MEPEHHBIX 3HAYEHUM.
Heo6xoanmMo crieauts 3a TeM, YTOOBI BO BpeMs
M3MEpEeHusl IUIOCKOCTh oOTcueTa (Hampumep,
3a1HA1 KpPOMKAa Kpaill H3MEpUTENIBHOIO WH-
CTpPYMEHTAa) HaXOJWIach MPHU BCEX €AMHUYHBIX
U3MEPEHUSAX BO BpeMs Ollepaluyd HU3MEpPEHUs
CTPOro Ha OJHOM M TOM K€ MECTE.

KocBennoe n3mepe-
HUE JUTUHBI

He npu3Haér orpaHnyeHnii: Npu N3MEPEHUH
GLM 80 (GLM 100 C) Professional e mome-
IAIOT HUKAaKWE MOMEXH — JIOCTAaTOYHO JIMIIb
BCEr0 OJIHOTO 3aMepa, YTOOBl U3MEPUTH JJIUHY
10 80 m (100 m):

X=«l»-cosa
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IIpooonscenue mabauyor 3.3

2 3 4
JIBOMTHOE KOCBEHHOE JIBOMTHOE KOCBEHHOE U3MEpPEHUE ITPUMEHSETCH,
M3MEpEHUE IITMHbI . 4; - | HApUMeEp, KOr[a HET J0CTYNa K OCHOBAHHIO

n3MepsieMoil nosepxHoctd. CHayaja HpOBO-
JUTCS U3MEpPEHHE NOJ NPSIMBIM YIJIOM K IO-
BEPXHOCTH, BTOPOE U3MEPEHUE — A0 OJHOHN U3
IpaHMI] TOBEPXHOCTH, TPETbE U3MEpPEHUE — 0
JIPyroM rpaHulIbl.

KocBeHHBI METON W3MEPEHUS [UIMH CIIYXKUT
JUISL U3MEPEHUSI PACCTOSTHUN, KOTOPbIE HEBO3-
MOXHO HU3MEpPUTh NPSIMBIM IyT€M, €CJIH Ha
TPACKTOPHUH J1a3€pPHOro Jiy4ya CYIIECTBYET IMpe-
NATCTBHE WM HET IIEJICBOM MOBEPXHOCTH,
ciyaiei B kauecTBe peduiektopa. s momy-
YEHUs TPABWIBHBIX PE3YyJIbTATOB H3MEPEHUS
MOBEPXHOCTU JIOJKHBI HAXOAUTHCS TOYHO MOJ
npsiMbIM yriioM (Teopema [udaropa).

Bo Bpemsi u3MepeHusi UCXOJHAas TOYKA U3Me-
peHus (Hampumep, 3aAHUNA Kpail U3MEpPUTENb-
HOro Tpubopa) AOKHA HAXOIUTHCS CTPOTO
Ha OJHOM MecTe (MCKJIIOYEHHE: H3MEpEHUe
Tpanenuun).

B nepepbiBe MexXIy HU3MEPEHUSIMU Ja3€pHbIN
Jy4 AOJKEH OCTAaBaThCsl BKIIFOUEHHBIM.
Heo6xomumMo usmMepuTh, Kak ¥ Mpu U3MEPEHUHN
JUIMHBL, 0Tpe3ku «1», «2» u «3» B yKa3aHHOU
MOCJIEZIOBATEIBHOCTH, MPH 3TOM OTPE30K «1»
U u3MepsieMblii oTpe3ok «E» TOIKHBI Haxo-
JUTHCSA 110 TIPSIMBIM YTJIOM

KombOunupoBansoe KomMOuHUpOBaHHOE  KOCBEHHOE  HM3MepeHHe
KOCBEHHOE U3MEpEHNE UCIOJb3YETCsl, HAlpuMep, I ONpPEIeICHUS
BBICOTHI BBICOTBI OKOH. Kak 1 npu 1BOMHOM KOCBEHHOM

W3MEpPEHUN JJIMHBI, CHadaja u3MepsieTcs mep-
; @ NEHAUKYJISP K TOBEPXHOCTH, IIOTOM — PaccTo-
|

SIHUSI JTO IBYX TpaHUIl 00BEKTa

OyHKIUSA Tpareuuu @OyHKIUSA Tpaneuuy TMO3BOJSAET ONPEACTUTh
/‘. JUIMHY BHYTPEHHEHM 4YacTH KpBIILIK 3a TpHU
1
: H3MEPEHUS
1
i 2; i3 P
N1/
3
2
=" o
6 1 ' [@
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Oxonuanue mabauywl 3.3

2

4

13

@yHKIUA pa3METKU

OyHKIUS pa3METKU MO3BOJSET OBICTPO OTKJIIA-
JIBIBATb OMpe3KU pasHoll OlUHbl

14

Tatmep 3anepKKu
U3MEpeHus

Pexxum aBTOMATUYECKOTO HM3MEpEHHs: (PYyHK-
IUs TaiMepa 00CCIEeYUT MaKCHMajIbHO BBICO-
KYI0O TOYHOCTh PE3yJbTAaTOB U3MEPEHHH, Mpo-
BOJIMMBIX Ha OOJIBIIOM yJaJICHUH (B TOM YHCIIC
8 CcamblX MpPYOHOOOCHMYNHbIX MeCcmax U co
wmamuea), 4To0bl H30€XKaTh CMEIICHHUS TOYKH
MIPUIICIIMBAHUS TP HAKATUU KHOIKH H3Mepe-
HUsl. B03MOXHO KOMOMHHPOBAHUE C APYTUMH
GbyHKIUSIMU

15

N3smepenue yrna
HAaKJIOHA

_\ (k087 /

100 % wHagéXHOCTH: HEOOXOAUMO HCIIOIL30-
BaTh 33JHIOI0 WK OOKOBYIO CTOPOHBI MHCTPY-
MEHTa B KayeCTBE HCXOJHOM TOYKH M JIETKO
MO>KHO OIIPEICTUTD Ye/ibl HAKIOHA

16

udposoii BaTepmac

17

«[Tpubnu3UTENBHO» CTAHOBUTCS «TOYHBIM JI0
MWIJIUMETpa»: HE0O0XOAWMO  HCIIOJIb30BaTh
¢yHK1MIO U(POBOro Barepnaca A mouYHO20
gvipasHueanus uncmpymenma. Takum obpa3zom
o0OecnieunBaeTcs TOYHBIM pE3yabTaT HpPHU BBI-
MIOJTHEHUH JIF000TO N3MEPEHUs

CI10)KeH1E U BBIUNTA-
HUE U3MEPEHHBIX Be-
JINUAH

+/—

B nmanpHOMEpax mNpHUCYTCTBYET NPOCTEHUIINHN
KanoKynAmop, TO3BOJISIOIIMN  IPOU3BOJUTH
JEUCTBHSI CJIOKEHHS W BBIUMTAHUSA H3MEpPEH-
HBIX 3HA4YeHUH JUIMHBI, MJIOUWAJd U 00BbEMa,
B TOM YHCJIE B3SThIX U3 NaMsATH

3.2.1 Jlazepnsiii naasnomep GLM 30 Professional

B xo/e BBIOMHEHUS OTETIOYHBIX, CTOJIIPHBIX, AIEKTPOMOHTAXHBIX U BEH-
TUISIMOHHBIX pa0dOT Bceraa MOSBISETCS HEOOXOIMMOCTh JiejaTh 3aMephl IS
ompeaeneHus: He0OXOAMMOT0 KOJIMYECTBA MATEPUAIOB WM Ke ISl COKpAIICHUS
OIMMOOK TTPH U3MEPEHUSAX U, KaK CICACTBHUE, 3aTpar.

Jliist mpocThIX M3MepeHuii kommanus Bosch paspaboraia Hemoporoit nasep-
uelid qansHomep GLM 30 Professional (cm. puc. 3.4).
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Oonoknonounoe ynpasnenue nazepabM narpbHoMepoM GLM 30 Profession-
al 3HaunTenpbHO 00JIerYaeT MPoIecC U3MEPECHUI: TIEPBBIM HAKATHEM BKITFOUACTCS
JATBHOMED, a TI0CJIe TTIOBTOPHOTO HAXKATHS JAITBHOMED YXKE TOTOB JJII H3MEPEHUSI.
Hanpumep, mansg w3MEpeHUs JUIMHBI KOMHATHI HEOOXOAWMO IPHIJIOKHTH
GLM 30 Professional k crene, HaleIUTh HA MPOTHBOIOJIOKHYIO CTCHY, Ha)KaTh
Ha KHOIIKY, TIOcie 4ero (haKTUYECKOE PACCTOSIHHE Cpa3y Ke MOSBISICTCS Ha JHC-
TIee C TIOJICBETKOM.

Juamazon u3mepenuii mpubopa ot 0,15 mo 30 M, 4TO BHONHE TPUEMIIEMO
JUIs  OONBIIMHCTBA W3MEPEHHUI MPH BBIMOJHEHUH OOIIECTPOUTENBHBIX pPadoT.
ToyHocTh M3MeEpeHus: (+2 MM) rapaHTHPYeT KaueCTBEHHOE BBHITIOJIHEHUE paboT
M0 Pa3JINYHBIM 3aMepaM.

o
-
{
|
B
ww 00T

Y IE ¢y | (150 NORM
- J . o ©© 16331-1 Q4 |
LASER 0,15-30 m +2mm ONE BUTTON AUTO SUM DISPLAY 10x4 cm IP 54

Pucynok 3.4 —Jlazepnuiii oanvnomep GLM 30 Professional

Ipeumywecmseom GLM 30 Professional sisasieTcst pynkyus asmocymmupo-
sanusi (AUtOSUM): Kaxa0e HaKaTHe Ha KHOIKY BBLAAET OYEpPEeIHOW pe3yJbTar,
npu4€éM TIOCIIETHUE J[BA COXPAHSIIOTCSA, a MX CyMMa aBTOMATHYE€CKU BBIBOJIUTCS
B 8epXHell Yacmu mpéxcmpoyHo2o Oucnies. ITo MO3BOJSET TI000MY CIEIHAINCTY,
3aHHMAIOIIEMYCSl CTPOUTEIIEHO-MOHTXKHBIMU pab0oTaMH, OBICTPO U JIETKO PacCyu-
TaTh HEOOXOAMMOE KOJUYCCTBO MaTepraja U H30eKaTh OMTHOOK MPH pacyETax.

Cymma usmeperuti BCETNIa yKa3aHA @ GepXHell Cmpoke OUcCnies, a pe3yib-
mamvl meKyujeco u npeovloyweco usmepeHuu omoopaxcaromcs Hudxce. Ecin
HEOOXOJMMO cjielaTh TOBTOPHBIE HW3MEPEHHUs, HEOOXOAMMO TMPOCTO OBICTPO
BBIKITIOUNTDH JAJTHbHOMEp, a 3aT€M CHOBA BKIIIOUHUTH €r0o. Takum o0pa3oM MOKHO
YAAIUTh COXPAHEHHYIO CYMMY H JIeJIaTh 3aMEphI 0 HOBOA.

Pasmepsr GLM 30 Professional Bcero sumb 105 X 41 x 24 MM, ipr 5TOM Bec
coctasisgeT Bcero 100 r. DTo AenaeT ero caMbIM KOMITAKTHBIM U JIETKUM TIpodec-
CHOHAJIBHBIM JaJIbHOMEPOM, NMPOU3BOAUMBEIM Kommanue Bosch. OH momerniaercs
B JTFO0OM KapMaH, B CBS3U C YeM €T0 YJ0OHO MEPEHOCUTh K JTI000MY MECTy pado-
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Tol. [IpuHIMas Bo BHUMaHKE pa3ianuHblie yciaoBus padotsl, y GLM 30 Professional
TaKKe UMEETCS 3alUTa OT MbLIH, BOASHBIX OPBI3T U CIy4alHBIX M CHHA.

Mpenmymecra GLM 30 Professional:

® u3zMepeHue ONUHbL — NPOCMO, YOOOHO, NPOheCcCUOHANILHO,

® 00HA KHONKA 075l 8Ce20 — NPOCMOU U UHMYUMUBHO NOHSAMHBLU NPOYECcC U3-
Mmepenue (puc. 3.5a);

® KOMNAKMHOCMb — JIe2KO pameujaemcs 8 Kapmaue 1io0blX umanos (puc.
3.56);

® asmoMamuueckoe CI0NHCeHUue pe3yibmamos UMepeHutl ¢ NOMowbo QyHK-
yuu AUtiSum (puc. 3.5s);

® UCKTIOYUMENbHASL HAOEHCHOCMb — 3aWUma om Nbliu, B00AHbIX Opbl32 U YOa-
P08 Ha cmpounIowaoxe;

o cepmughuyuposarnnviii 6 coomsemcmeuu ¢ Hopmou 1SO 16331-1 nazephuiii
oanvHoMmep,

® Jle2KO cuumvleéaembvie pe3yibmamvl uUMepeHull 01azooaps 3-CmpouHoOMY
oucnero ¢ n0OC8emKol.

a — 0OHOKHONOYHOe Ynpasienue,; 6 — 1e2Ko pasmeujaemcs 8 KapmaHe;
6 — pynkyus asmocymmuposanus (AUtiSum)

Pucynok 3.5 — Ipeumywecmea GLM 30 Professional
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TexHuueckue xapakTepucTuku JazepHoro gansHomepa GLM 30 Profession-
al mpusenens! B Tabmuie B.1 npunoxenus B.

3.2.2 Jlazepunrii nanbaomep GLM 80 + R 60 Professional

WunoBarvionHslii ja3epHbiii gaamsHomep GLM 80 + R 60 Professional
(c HampasmsromeH mmHOMN) (cm. puc. 3.6) OCHAIICH MHOYKECTBOM HOBBIX YHHKAJTb-

HBIX (QYHKIIUHA ¥ BO3MOXKHOCTEH, 3a/1a€T HOBBIE CTAH/IAPTHI B TEXHOJIOTHH U3MEpe-
HUU.

f . Pa6o4uin auanasoH '
BeTpoeHHBIN gaTvMK | e ‘
Ao80m! b
HaknoHa 360° - onsa

wo ] HOBbIX thyHKUUN

BbICOKaA TOMHOCTE £
15mm

11,5 mm

Knacc sawurbl oT nbinu
066 uenaru IP 54.

wsa_ | YCTOMYMB K NafieHuio ¢
BbicoTbll m.

Bonbwon aucnnen ¢ nogceeTkon

MHorodgyHKLUMOHANBHBINA WTUET HoBble dhyHKLMM: KOMBUHALMA

AanbHOMEPa W YKNOHOMEpa AnA
Honee TOMHbIX U YA06HbIX
KOCBEHHbIX U3MEPEHUIA

BeTpoeHHBIN Li-MOHHBIA aKKyMy naTop -
noasapsaakavepes Micro-USB!

lMpo4Hoe KpenneHune U Haxmure KHonky
3aNUPaKOLLUA MEXaHUIM U3MEPEHUA: pyHKLMA A e P T T
Hold ansa coxpaHeHusa LI yp

3HAYeHUA yrnoe

TOYHOCTb U3MEPEHUA
yrnos % 0.2°

AyauocurHan
nokasbieaer 0° u 90°
C WWHOI U 6e3 WnHbI

MpoYHas anMUHUEBAA
WKHA ANA BbICOKONA

TOYHOCTU U
AONroBevYHoOCTH
ABTOMAaTU4eCKOe pacno3HaBaHUe LWIHbI - rﬂ HAaunoe
A TexHonorn4yeckoe
NPy NOMeLLEHN K B Heé AanbHOMepa OH NepexoanT B peweHue
PEXMM YKOHOMEPA, BKNIOYATCA aBTOMATH YeCkan . 3aNaTeHTOBaHO
OpHEHTALMA AU Cnnes. 42° 3

% 2| ~—¢ ISO NORM
RS 16331-1
LASER ~— =0"-360°

Pucynok 3.6 —Jlazepuwiii danvromep ¢ nanpasnsioweti wunou GLM 80 + R 60 Professional
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JlaHHast MOZIeIb TO3BOJISIET PELIATh 33/1a4U HPOCMPAHCMBEHHOU 2e0Mempuu
U OCYUIECTBIISITh Mamemamuyeckue onepayuu ¢ pe3ylibTaraMu U3MEepeHuH.

B nmamsHomepe GLM 80 Professional coxpaHuiauch Takue HPUBBIYHBIC
byHKUIMH, KaK pacuém niowaoei u 00bEMO08, 8bIUUCTIeHUS MUHUMYMA U MAKCUMY-
Ma, paccmosiHusl U 8blcOMbyl, KOTOPbIE paHbllie TPeOOBaIM MPOBEACHUS HECKOJb-
KuX onepauuid. biaronapsi ecmpoennomy damuuky HaxkioHa 3TU ONEpPALUA MOTYT
MIPOU3BOIUTHCS HAMHOTO MPOIIIE.

Bo-nepguvix, 3TO CYHIECTBEHHO YIPOLIAET U OOECIEeYMBAET Ha TMPAKTHUKE
00JIe€ TOYHBIN MPOLIECC KOCBEHHBIX uzMeperui. boiee Toro, MosSBUIACH BO3MOX-
HOCTb BBIUHCJIEHUS U TaK HAa3bIBAEMOTO «20PUZOHMANLHO2O PACCMOAHUAY.

Bo-emopuix, 3Ta 0COOEHHOCTH MO3BOJSET UCIOIB30BaTh JaTbHOMEP B Kaue-
CTBE ykiaoHomepa. Jns 6onee ynoOHOM peanu3anuu 3ToW GyHKIIUHA TTPETYCMOTpE-
Ha BO3MOXXHOCTh yctaHoBkH GLM 80 Professional B cienuanbHyro alfOMHHHEBYIO
nanpasusrowyto wuny R 60 Professional (mpu ycraHoBKe B HalpaBISFOIIYO IHAHY
JaIbHOMEP aBTOMATHUYECKU MEPEXOUT B pedicum yKIoHomepa). B Hampasistomieit
IIMHE WMMEIOTCS JIBa JaTudMKa HaKIJIOHA, MOATOMY paboTa C IIWHOM BO3MOKHA
C HCIOJB30BAHUEM JIO00HM MpOAOTILHON rpaHu. Takke Ha AHCIUICE CTPEIKaMU
OTOOpa)kaeTcs, KaKoW M3 KOHIIOB IIIMHBI HAaXOJUTCA BBINIC, a KaKOW — HIDKE.
TouHOCTh M3MeEpeHHs YTrIoB cocTaBisieT +0,2°.

JlaTuuk HaKjIOHa crocoO0eH padoTaTh MO BYM OCsM, Oyiarojaps 4eMy mnepe-
KpbIBaeT yrois oT 120° no 360°, B 3aBUCUMOCTH OT CTOPOHBL.

[Tpu momoinu AaTunka HakIoHa J1azepHblid qanpsHoMep GLM 80 Professional
MOKET A8MOMAMUYECKU ONpeoeumsy Y201l HAKIOHA U PpACCUUmams 8biComy. ITO
OYEHb YyJIOOHO TIpPU OINpPEACNICHUA PACCTOSHUA 1O TMOBEPXHOCTEH, KOTOpHIE
HE OTpaXXaroT JIA3epHBIN JTy4d, HApPUMEp, 10 OKOH WJIM CTEKJIIHHBIX (hacanoB. g
ATOr0 HEOOXOAMMO MPOCTO BKIKOYUTH MPUOOP, HABECTH €ro Ha TOYKY HAJ CTEK-
JIOM, U MpPUOOP CaMOCTOSATEIBHO BBICUUTAET PACCTOSHHUE C MOMOILBIO JAaTYUKA
HAKJIOHA ¥ (P)YHKIIMH CHUHYCOB.

Bosnb1ioi JKuIKOKpUCTATTMYECKUM JUCIIIEH ¢ OJACBETKOM UMeeT (yHKIIUIO
aBTOMAaTUYECKOr0 IOBOPOTa IMPH MEPEBOJE HMHCTPYMEHTA M3 TOPU30HTAIBHOTO
B BEpTHUKaJIbHOE ToJIOKeHHe. Takum oOpa3om oOecrieunBaeTCsl yI00CTBO CUUTHI-
BaHUsI pe3yJIbTATOB U3MEPEHUN B 1000 paboueit mo3uiuu. JlazepHslil 1aasHOMED
OCHAIICH UHTYUTUBHO MMOHATHOW CUMBOJIbHOM KJIABUATYPOMU.

Jlazepubrii  mamenomep GLM 80 Professional wmoxHO wHCIONB30BaTh
B KauecTBe yugposozo yposHsa. llpu yctaHoBke mpuOopa Ha HaIPABIAIONIYIO
mmHy R 60 Professional, crienmansHo pazpaboTtaHHyo IS 3THX IeNeH, JajabHO-
MEp aBTOMAaTHYECKH TEPEXOIUT B PEKUM H3MEPEHHsI HAKJIOHAa M TIOBOPAYMBacT
JUCIUIe. DTO MO3BOJIET BHINOJHATH CaMble pa3iiMyHble padOThl MO 6bIPABHUBA-
HUIO U OnpedeileHUlo Y208, HalpuMep, TPOBEPUTh HAKJIOHBI 0aJOK U CTPOMMII WITU
BBIPOBHATH TPYObl ¢ TouHOCTHIO 10 0,2°. ITpu 0° u 90° pazgaercss BcnomoraTeib-
HBIU 368YK0BOU CUSHA.

GLM 80 Professional umeer BCTpOEHHBIH JTUTHIT-HOHHBINA aKKyMYJISITOP, YTO
obecrieunBaet 10 25000 n3mepennii Ha ogHOU 3apsake. [loxazapsaka ganpHOMEpa
POM3BOJIUTCS Yepe3 CTaHIapTHBIN pa3béMm Micro-USB.
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Texnuyeckue xapaktepucTuku ja3zepaoro gansHomepa GLM 80 + R 60 Pro-
fessional mpusenens! B Tabuie B.2 npunoxenus B.

3.2.3 JIazepuslii naabsaomep GLM 100 C Professional

JamsHomep GLM 100 C Professional (cm. puc. 3.7) ¢ unrepdeiicom Blue-
tooth mpeHasHaveH [uIst MPOCTOTO M OBICTPOTO TIEPEHOCA PE3YIHTATOB U3MEPEHUIA
Ha BHEIIHHE YCTpoHcTBAa. Ero MOXXHO UCHONB30BaTh KaK a8MOHOMHO, TakK
U B CBSI3KE CO CMApmM@OHOM, NIAHUEMOM U NePCOHATbHBIM KOMNbIOMEPOM.

C momorsio jaseproro gansHomMepa GLM 100 C Professional moxxHo nerko
U OBICTPO ONPENENATh NI0uadb, 00bEM, NPOU3BOOUMb apupmemuyeckue onepa-
yuu (CIOXKEHHE, BRIYATAHKE) C JIAaHHBIMHU, UCTIOJIB3Yysl BCTPOCHHYIO NaMsTh. DyHK-
U] HEMPEPBIBHBIX U3MEPEHUI MPEeI0CTaBISIET BO3MOKHOCTh IEPEHOCUTH JJAaHHbIE
O JUIMHE WM BBICOTE CO CTPOMTEIBHBIX IUIAHOB Ha OOBEKT B PEXKUME PEaTHLHOTO
BpeMeHH. [T MOCTHKEHUST MaKCHMMAalbHOW TOYHOCTH, HAIlpUMeEp, NPpHU cOOpKe
CHLOJHCHBIX KOHCMPYKYUL, MEeXAHU3MO8 WIH KOPNYCHOU Mebenu, HY)KHO BBIOPAThH
(GYHKIUIO OTpeesIeHUs] MaKCUMAILHOTO WM MUHUMAJIBHOTO PACCTOSHUS MEXKITY
JIBYMsI Pa3MYHBIMH TOYKAMH, TPUYEM B KaueCTBE OMOPHOW TOUYKU MOXKET OBITH
BbIOpaHa Kak TepeHssT KpOMKa JalbHOMEpa, TaK W 3aHsS YacTh, WM CepeauHa,
€ClIi JaJIbHOMEp yCTaHOBJICH Ha IITATHUB.

€ Bluetooth v
LASER '5"”..""3" =0 -360° > B b 4 16331-1 ‘

Pucynok 3.7 —Jlazepuwiii danvromep GLM 100 C Professional

OTinuuTenbHOM ocoOeHHOCThIO nanbHOMepa GLM 100 C Professional
SIBIIIETCSl JTOBEJCHHAS JIO COBEPIICHCTBA MEXHOI02USI KOCBEHHbIX UMEPEHULL.
Tenepb 6vicoma 30anuii WA MpPyOHOOOCMYNHblE PACCMOAHUS MOTYT U3MEPATHCS
BCEr0 OJHUM TPHUEMOM, OIarojaps BCMPOEHHOMY OAmMyuKy HAKIOHA. ITOT
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K€ JIaTYUK MO3BOJISIET 03 Tpyia ONPeNelisTh OIUHY JUHUU KOCBEHHBIM CIIOCOOOM,
JTaKe €CIM Ha IyTH HAXOIUTCSA UPEMSITCTBHE. DPYHKYUS OB0UHO20 KOCEBEHHO20
UBMepeHusi 8blICOMbl TIOMOKET PACCUMTATh 8bICOMY 0OBLEKMA WIH €T0 PA3IUUHBIX
yacmeil, B35IB 32 OCHOBY U3MEPCHUS QUMY 08YX CMOPOH 1 YTOJI MEKIY HUMHU.

Jlazepubiii maapHOoMep GLM 100 C Professional moxHO HCIIONIB30BaTh
B KauecTBe yughposo2o yposus. Ilpu ycTraHOBKe IPHUOOpa Ha HAMPABISIOIIYIO IIIH-
Hy R60 Professional, cnennansno pa3paboTaHHYIO IS 3THUX IeNiei, AaabHOMEp
ABTOMATUYECKHU IMEPEXOJUT B PEKHUM HM3MEPCHUS HAKIOHA M MMOBOPAYMBACT JIHC-
wieil. DTO MO3BOJIAET BBINOJHATH CaMbIe Pa3IM4YHbIC PAOOTHI MO BBIPAaBHHBAHUIO
¥ OMNPE/ICIICHUIO YIJIOB, HANPUMEpP, MPOBEPUTHh HAKIOHBI OATOK U CTPOIMI HIIH
BBIPOBHSATH TPyObI ¢ TouHOCTHIO 710 0,2°. IIpu 0° u 90° pazmaercs BcioMoraresb-
HBIH  36YK0B0U CUSHAIL.

GLM 100 C Professional ocHaiiieH BCTpOCHHBIM TaliMEpOM, YTO MO3BOJISCT
BBIMOJIHATh OTJIOKEHHBIC U3MEPEHUS, NI KOMOMHHUPOBATH HECKOJIBKO (DYHKIIHH.

K namerOomMepy GLM 100 C Professional mpunaraercs MoOuibHOE Mpo-
rpammHoe obecnieuenue — npunoxenne GLM measure&document mis mosb3oBa-
tenel cmaptdonoB u rwianmieroB Android u Apple. C ero moMoinpe0 BO3MOKHO
COXPAHATh M PEIAKTHPOBATh HAa YCTPOMCTBE pe3yNbTaThl U3MEPEHHIA, JeiaTh (o-
Torpaduu, 0003HA4YaTh Ha HUX PACCTOSHHUS, a TAaKXKe OTIPABIATH Jr000e n300pa-
’KCHUE WM TaOJIHITy TIO DIICKTPOHHOM MOYTe, a TAKXKe JeIaeT BO3MOKHBIM HCIIOJb-
30BaTh CMapT(OH WU TUIAHIIET B KAYECTBE NYIbMA OUCTIAHYUOHHO2O YRPAGIEHUS]
nansHOoMepoM GLM 100 C Professional.

Monyne 6ecipoBonHoil cBsizu Bluetooth mo3Bonser coemMHUTE AaTbHOMED
GLM 100 C Professional co emapmgpornom v naanuwemom na 6aze Android wmm
10S st udpoBoit nmepeaaun JaHHBIX. ITO 00ECHeUnBAET HATIATHOCTh U YI00-
CTBO U3MEPEHUH, TaK KaK MOSBISETCS BO3MOKHOCTh BHOCHTD U3MEHEHHUSI B TIPOCKT
HETIOCPEJICTBEHHO BO BpeMsi pabOThI, PEIaKTUPYs NaHHBIC B PEKUME PEATbHOTO
BpeMeHu. [Ipu nomoum pazeema USB u cnieruanbHOro mporpaMMHOro odecrede-
HUS JaTIbHOMEP MOXKET CHHXPOHHM3HPOBATHCS C IMEPCOHATIBHBIM KOMITBIOTEPOM.
Bce pe3ynbpTaThl U3MEPEHHBIX TAHHBIX OyIyT NepeiaHbl B YA0OHOM JUIs MOJh30Ba-
Tenst Buze (mabauys viu epaghuxa) ¢ yKa3aHUEM JaThl U BPEMEHH KaKIOTO 3aMe-
pa.

Criucok coxpanéuubix usmepenuit GLM 100 C Professional aBromatnuecku
3arpy»aercsi B MOOMJIbHOE MPUIIOKEHHE Ha YCTPOMCTBE, KaK TOJIBKO YCTaHABJIMBA-
ercs coequHenue depe3 Bluetooth. Bee mamepenus conmpoBOKIAIOTCS WX JaTOM
U BPEMEHEM, a TaKXKe yKazaHUeM HX (OpMbl: 00BEM, TUIONIAb, TOPU3OHTAIBHBIC
U BEPTUKAJbHBIE PAacCTOSHUSA. KaxIOMy HM3MEpPEHHIO, K TOMY JK€, MOXET OBITh
IPUCBOCHO CBOE MMsL. J[pyruM MperMyIiecTBOM paboThl ¢ MPHIOKEHHEM SBIISICTCS
B03MOJNCHOCb CKAAOLIBAHUSL OMOETbHBIX 3aMepP08 0OHUM Haxcamuem. Tlpuiioxe-
HHUE aBTOMATUYCCKHM pacCuUTaeT OOIIYIO JUIMHY, TUIONIAIh WK 00BEM B 3aBUCHMO-
CTH OT MOMCKAa HEOOXOAUMOM BeM4YMHBI. KpoMe TOoro, CrenuaimcT MOXeT coxpa-
HUTb BCIO HHPOPMAIHIO 110 Pa3IHMYHBIM MPOSKTaM B OT/ICIBHBIX MAIKaX, KOTOPYIO
3aTe€M MOKHO OTHpAaBIATH B Gopmare jpeg wim PDF npsmMo u3 npuiioxxeHus. 1o

oOneryaer 3agady sl JIIOJCH, paOOTaroNMX Ha 3HAYUTEIILHOM PAaCCTOSHUH,
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a KoJulere, PyKOBOJICTBY, 3aKa3UWKy WJIM TIOCTABIIMKY COBCEM HEOOS3aTEIHHO
mocemnaTh MecTo paboThl. BMecTO 3TOT0 €CTh BO3MOXXHOCTh B3MVISHYTh M U3YYHUTh
OTITPABJICHHBIN ACKHU3, MOCJIE Yero MPUHATh COOTBETCTBYIOIIee pemieHue. Jlparo-
IIEHHOE BpeMsi OyJeT COXPAaHEHO, a JKeJIaeMbIii pe3ylbTaT JAOCTUTHYT TOpas3io
owIcTpEe.

Brumanue! Bo Bpems pabotel ganpHomepa GLM 100 C Professional
¢ Hampapitromedd muHoM R 60 Professional pesynbratel m3amMepeHus: Helb3s Tiepe-
JaBaTh Ha Ipyrue ycrpoicTsa uepe3 Bluetooth u pazsém USB.

JlanbHOMEp MMEET BCTPOEHHBIA JTUTUN-UOHHBIA aKKyMYJIATOpP, YTO oOecre-
yuBaeT 10 25000 usmepennit Ha ogHou 3apsake. [lonzapsanka nanpHOMEpa MPOU3-
BOJIUTCS Yepe3 CTaHIapTHBIA pa3béM Micro-USB.

Mpenmymecrsa GLM 100 C Professional:

o Ovbicmpas u appexmusnasn nepedaqa oannvix yepes Bluetooth u Micro-USB;

® nPOCMOU 0OMEH U «YMHOEY» NPOMOKOIUPOSAHUE PE3YIbMAamos UMepeHull
nocpeocmeom npunoxcenusi GLM measure&document;

o ¢ nomowwio npunodxcenuss GLM floor plan moorcno cozdasame noswie nianot
(cmpoumenvHble uepmedcu) 6 YUPPosom eude, UMNOPMUPOSANb YiiCe
cywecmeyiowue, peoaKkmuposams uUx U IKCHOPMUPOSans pe3yibmam pa-
bomul;

® asmomamuyeckoe COXpaHeHue pe3yrbmamos nocieonux 50 uzmepenuil
U OOHOU KOHCMAHMDbL,

®  JONnoIHUMENbHbIE BO3MOICHOCIU 3d CUem 6CMPOEHHO20 OAMYUKA HAKIIOHA
Ha 360°;

® 8bICOKAL MOYHOCMb U NPOCMOMA 6 UCNOIb308AHUU 011a200aps OUCNHIEr)
¢ NOOC8emKOU U (YYHKYUU ABMOMAMUYECKO20 NOBOPOMA OUCHIES.

TexHuueckre XapakTepUCTUKH JTazepHOro aaabHoMepa GLM 100 C Profes-
sional npuBeaens! B Tabmuile B.2 npuioxenus B.

3.2.4 Jlazepusbie nanbHomepbl GLM 150 u GLM 250 VF Professional

[IponBuHYTHIMU MOACHSMH B JUHENKE naibHOMEpoB sBisitorcss GLM 150
Professional (puc. 3.8) u GLM 250 VF Professional (cm. puc. 3.9). B aTux nainb-
HOMEpaX peaiu308aHbvl ce cyujecmsayrouue QyHKyul.

GLM 150/250 VF Professional obOecrieunBaeT MaxkcumanibHyio moyHOCHb
u apppexmusnocmes TNpU TIPOBEACHUU UBMEPEHUL 0adxce Npu HeOaa2oNnpusmubix
YCA08UsAX 0cgewyeHus braronapsi CTCKISITHHON JIMH3€ U KEPAMHUYECKUM ONTHYCCKUM
nepxaressim. Kpome toro, y moxenn GLM 250 VF Professional umeercst ecmpo-
eHublll onmuyeckuil usup. Ha G0OKOBOM MOBEPXHOCTH MPUOOPaA HAXOIUTCS CMOT-
pPOBOE OKOIIIKO TpHIleNia C JABYXKPATHBIM YBEIHMYCHHEM W TOJCBETKOW 30HHI,
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B KOTOpPYIO HampaBlieH AaJbHOMEp. OJTa OCOOCHHOCTh 3HAYUTENHHO OO0Jerdaer
U3MEpEeHHs] Ha OONBIIMX AWCTAHIUSAX M JeNaeT 3TOT JaJbHOMEp HAeaIbHBIM
MIPUOOPOM NpU NPOBEOCHUU HAPYIHCHBIX PAOOM.

Pabo4vuii guanazon 0,05 - 150 m,
TOMHOCTb £ 1 Mm!

CTeKnAHHaA NWH3a U
W3HOCOCTOWKWE ONTUMECKME

HAEPKATENU U3 KEPAMMUKIA " "
52467, Bonbwoi gucnnei us 4 cTpok c

%972, :
il NOACBETKON,

114821m

Knacc zawutel IP 54

(naxe GaTapeiiHbIi oTcex) \

MOHATHAA KNaBUaTYPa C
BLICTPLIM AOCTYNOM K
OCHOBHbIM (hyHKLMAM

WTANT C ABYMA PUKCUPYIOLLMMA BbICOKaA thyHKLUMOHANBHOCTE: 5
NONOKEHUAMM ANA TOYHBIX HOBbIX (hYHKUMIA ANA Gonee
U3MEPEHWUM B nobbix CUTYaumnax Gbm'rpoﬁ U TOYHOA paGOTbI

M HOr oty HKUMOHAN bHBIA BbIABYKHOM /

KHonka BeIbopa UCX0QHOM
nnockocTu (nepeaHas,
33AHAA, WTATKE, WTUHT)

KHonka noacBeTku gucnnes

Cnoxenue & BoluutaHue
KHonka 06bI4HOro 1

NPOAOIKUTENBHOMO 3
UBMEPEHMA Oy HKUMA Min/i ax
TENepb MOKET
KOMBWHMPOBATLEA C
PacyeT anuHebl, APYTAMI thyHKLMARMMK!

nnowagu u o6vema

KHonka HoBble chyHKUUM — MamaTe Ha nocnegHue 30
HEMPEPbIBHOro BKNIOYaA Talmep, WU3MEpPEHUIA

NEE DAL= hYHKL M PaSMETKM 1

ana 5bICTEOM cepuu thyHKLMID pacyeTa

U3MEPEHUIA nnowaau cTexd

Pucynox 3.8—Jlazepnuiii daronomep GLM 150 Professional

Mpenmymecra GLM 150/250 VF Professional:

® MAaKCUMANbHASL OATbHOCb OeUCBUsL,

® ONMUMATILHO NOOXOOUM OJIsl HAPYICHBIX PpAbOm. 8CMPOEHHblL npuyen (0ns
GLM 250 VF) o5 onmumanvhoti suoumocmu 1azepHoil moyky Ha paccmosi-
Huu 0o 250 m;

® MAaKCUMANbHASL MOYHOCMb U IDeKmusHOCmy npu usMepeHuu oaxce 8 He-
ONACONPUAMHBIX  VCI0BUSAX OcC8eweHuss 01a200aps OONbUWOU CMEKISAHHOU
JIUH3E U KePaAMUYeCKUM Oepicameiim,

® MHOJCeCcmB8o QYHKYUll usmeperus 0Jisi ObICMpPo2o U MOUHO20 pacyéma OJiu-
Hbl, N10WaAou u 006véma,
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NPOUHBLIL KOPRYC C 3AWUumou 0m nuvliu u 800saHbIX opvize IP 54 (6b1200H0 uc-
NOIL306AMb HA CMPOUNIOWAOKE),

MHO2OQYHKYUOHATIbHBIU 8bLOGUNCHOU WMUGM 0N MOUYHO20 UBMEPEHUS U3
mMpyOHOOOCMYNHBIX MeCh U OM KPOMOK;

coxpaueHnue pe3yiomamos nocieouux 30 uzmepenuil.

U3mepeHua no
250 m 1!
A

! =
|

Ha pbiHke Het

GLM 150 Prof. BeTpoeHHbIN GLM 250 VF Prof.

npuuen

AanbHOMepa,
KOTOpbIi paboTaer
Ha TaKuX
paccToAHUAX!

ISO NORM
16331-1 Q4 |

Pucynok 3.9 —Jlazepuwiii dansnomep GLM 250 VF Professional

CpaBHUTENBbHBIE XapaKTEPUCTUKH Jla3epHbIX nanbHoMepoB GLM 150 Pro-

fessional u GLM 250 VF Professional mpuseaeus: B Tadmuie B.3 mpunoxenus B.

MMH:

3.2.5 CucremMHble NPUHAJIEKHOCTH /1JIs1 1aJILHOMEPOB
JlazepHble JaIbHOMEPHI BBITYCKAIOTCS CO CIEIYIOMIMMH MPUHAJICKHOCTSI-

3AUUMHBLI YEXOIL,

OUKU OJ1s1 HADIIOOEHUSL 30 IA3EPHBIM JIHOM;
nepexoonux wmamusa 5/8"— 1/4" Professional;
MUULEHD;

cmpoumenvuwiti wumamue BS 150 Professional;
nanpasnsowas wuna R 60 Professional.

Yexon CYKUT JUTsI TPAHCTIOPTUPOBKH U 3AIUTH U3MEPUTEIHLHOTO MPUOOpA.
Ouku s HAOJIIOACHUS 3a Jla3epHbIM JydoM (1BeT KpacHswiit) (puc. 3.10a)

OTQUIBTPOBBIBAIOT OKPY>KaIOIIM cBeT. biaromapsi 3ToMy KpacHbI CBET jasepa
CTaHOBUTCS OoJiee SIPKUM IS 4YEJOBEUECKOro riaza (yJydllaeTcsi BUIUMOCTD

KPAacHOTO JIa3epHOTO Jiyya) M 00JerdaeTcs BBIIOJIHEHHE padoT mpu Hediarompu-
ATHBIX YCJIOBHSX OCBeleHUs. [I[pUMEHSIOTCS 1151 BCEX JIa3€PHBIX TATbHOMEPOB.
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Buumanue! JlazepHble OYKHM HENb3d NPUMEHATH B KayeCTBE 3alUTHBIX
0uKOB. JlazepHble OUKH CITy’KaT AJIs JTY4IIEro paclio3HaBaHus Ja3epHOro Jyva, Of-
HAaKO OHM HE 3allMIIAIOT OT JIA3€pHOro M3IydeHUs. JlazepHble OUKM HENb3sl MpH-
MEHATh M B Kaue€CTBE COJIHEYHBIX OYKOB WJIM B YJIMYHOM JBUKeHUH. JlazepHble
OUYKM HE JAI0T IMOJHOM 3alUThl OT YJIbTPA(PHOIETOBOTO M3IYUYEHUS U YXYAIIAIOT
BOCHIPUSATUE KPACOK.

0)

a —nazepuvie ouku; 6 —nepexoonux wmamuea 114" —5/8"; ¢ —muwens,
2 — cmpoumenvroil wimamues BS 150 Professional; 0 — nanpasnsrowas wuna R 60 Professional

Pucynok 3.10 — Ilpunaonexcnocmu k nazeprvim danvHomepam Bosch

Ilepexoonux wmamuea 5/8"— 1/4" Professional (puc. 3.106) neobxoaum
JUI YCTAaHOBKH JaTbHOMEpA Ha IITATUB C AUaMETpOM pe3bObl 5/8" (Hampumep, Ha
ctpouTtenbhbii mtatue BT 160 Professional).
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Muwens (puc. 3.108) MMeeT CIEIUANBHYIO TOBEPXHOCTH (CEpOro IBETa)
C BBICOKOH CTETEHBIO OTPAKEHUS IS YIYYIICHUS OTPaXCHUS JIa3epHOro Jydva,

HaIllpUMCp, IIPHU BbIIIOJIHCHUU I/ISMepeHI/Iﬁ BHC HOMCIHCHI/Iﬁ HJINn Ha TCMHBIX IIO-

BepxHocTsx. [Ipumensercsa mis GLM 50; GLM 80; GLM 100 C; GLM 150; GLM
250 VF Professional.

Cmpoumenvuwiti wumamus BS 150 Professional (puc. 3.102) ¢ moBopoTHOi
w1atopMoi MCTIONB3yeTCs I HAIeKHOW YCTAaHOBKU M (puKcaruu mpubdopa 1o
MECTy TIPOBEICHUS U3MEPECHUNA. Pa3BIKHBIC HOKKU U TOTIOJTHUTEIBHBIN TTOTbEM-
HBI MEXaHU3M IO3BOJISIOT IPOBOIUTH TOYHYIO PETYIMPOBKY BBICOTHI B MpEEIax
ot 52 o 147 cm Hax ypoBHeM mona. OOpe3uHEHHBIE HOKKH IITaTUBA HE CKOJIB3ST
Y TIaJI9T HAMMOJIHHOE MMOKPHITHE B TIOMEIIICHUM.

IpenmymecTBa crpouteanHoro mrarua BS 150 Professional:
abCcoomHO YCMou4us Ha 1obom epynme,

HAOENCHOEe UCNONIHEHUE U3 ATIOMUHUSL,

DYHKYUOHAILHOCb U MOYHOCMb Ol1a200aps cihepuiecKkomy YpPoeHio,
ONMUMANbHAS paboma ¢ TUHEUHbIM U MOYEUHbIM 1A3EPOM;

V000eH 0151 MPAHCROPMUPOBKU 011a200apsi MAIOM) 8eC).

Ipumensiemes cmpoumenvuwiti wimamus BS 150 Professional mist pabotsr ¢
nazepupiMu gabHOMepamu GLM 50; GLM 80; GLM 100 C; GLM 150; GLM 250
VF Professional.

TexHuueckue XapakTepucTUKU cTpoutenbHoro mrarusa BS 150 Profession-
al mpuBenens! B Tabnuue .1 npunoxenns I

Onucanvie nanpasnsiowen wunst R 60 Professional (cm. puc. 3.100) npuse-
JIeHO B moapaszaene 3.2.1.2.
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3.3 3akpensiiomuii matepua 1
|. lonoJiHUTE Mpe/JiosKeHne HelocTaloel nHdopManueii:

1. JIazepHbIe TaIbHOMEPHI MOTYT MCIIOJIB30BATHCA I U3MEPEHUM KaK
, TaK " IOMEIIEHUM.

2. Jl;ist onipeiesieHnst TaTbHOMEPOM BBICOTHI OKOH MCTIONB3YETCS

KOCBCHHOC N3MCPCHHC BBICOTHI.

3. OYHKIMUS Tparenuu Mo3BOJISIET OMPEACIIUTD IIHHY 4acTH
3a U3MEpeHUs (CM. PUCYHOK).
OyHKIUS Tparnenuu VYcaoBHOE 0003HaUYEHUE
E A
2! i3
DeVG
3
2
" 90 90,
) = =2
4. Y nazepuoro maasHoMepa GLM 30 Professional KHOITIOYHOE
yIpaBICHHE.

5. Jlazepusrit nansHomep GLM 100 C Professional aBTomaTruecku coxpaHser
pe3yJIbTaThl MOCIETHUX U3MEPEHUH.

I1. Ilpoao/ikuTe NpeasioKeHue:

1. JIazepHblii Ty4 BCeraa paclpoCTpaHseTcs CTPOTro 1Mo

2. Bo BpeMs n3mepeHnii BHyTpH TOMEIIEHUS POCTPAHCTBO MEXKIY JATHHOMEPOM
1 U3MEPSEMBIM 00BEKTOM JIOJKHO OBITh

3. st ynoOcTBa HaBeIeHHsI Ha 11€JTb JTa3epHBIC JaTbHOMEPHI OCHAIAIOTCS
151

4. Jlazepubriit naapHOMep GLM 80 +R 60 Professional ocnamen Hampasistomniei
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I11. BoiOepuTe 0AMH NpaBUJILHBIN OTBET M 00BEAUTE:
1. JanpHOMEps BOSCh MOTYT npon3BOINTE N3MEPEHHS PACCTOSHHUN B TUAITa30HE:
a) ot 0,05 1o 250 m; 06) ot 0,05 10 350 m;
B) ot 0,05 m0 450 m.
Otser:
2. Pacuer 10001 miomaay ¢ IpUMEHEHUEM TallbHOMEpPA MPOBOIUTCS B:
a) 2 9ramna; 0) 3 oramna;

B) 4 srama.
OTtBerT:

V. BoiOepuTe HECKOJIbKO MPABWILHBIX OTBETOB U 00BeIHUTE:

1. Jlazepnsrii qanmsHoMep GLM 80 +R 60 Professional cioco6en mpou3BoanuTh
pacueTh:

a) 00bEMOB; 0) muomANeH;

B) PacCCTOSIHUIA.
Otser:

V. PaboTa ¢ pUCYHKOM:

1. Ha pucynke uzo0paxeHo nIpoBeicHue JaTbHOMEPOM JIBYX U3MEpPEHU. 3amnu-
IIUTE TEXHOJIOTHIO MIEPBOT0 U BTOPOTO U3MEPEHUM.

[TpocToe KOCBEHHOE U3MEpeE- YcnoBHoe | Ilepsoe u3mMepeHHe BINOIHAETCS
HUE BBICOTHI (110 TEOpEMe 0003Ha4YeHHe
[Tudaropa)

2.
1 fI Bmopoe n3amepenne npon3BonuTCs

Pe3synpTar aBTOMATHUYECKHM pACCUUTHIBACTCS
nampHOMEpoM 1o Teopeme [ludaropa u BIBO-
& 1 (90 qures Ha akpan; B =V «@»? — «1»?
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2. V3yunTte pUCYHOK M 3alMIINTE (PYHKIIHIO JajJbHOMEpa:

R

e YcnoBHOE DOyHKIUA:

S RN 0003Ha4YeHUE
X\ . -

AL\ )\\\\\\ L

_Q 30804 /

A

VI. IlpuBeauTte B COOTBETCTBHE:

1. YcTaHOBHTE COOTBETCTBUE (CTPENKAMH) MEXKIY MOJENBIO JAIbHOMEPA U pealln-
3yeMoil €10 (PyHKIIHE:

Jlanbnomep Dynryus

GLM 30 Professional W3mepenue yria

GLM 80 +R 60 Professional [IpocToe u3mMepeHne JITUHBI

GLM 100 C Professional M3mepenune o0bpéma

GLM 150 Professional V3mepenue miomaim

SRS
=|73m 7| >

GLM 250 VF Professional JIBOIiHOE KOCBEHHOC M3MEPCHUE
JunHbI (10 Teopeme [Iudaropa)

OrtBeT:

GIENEFIENIS
Ll
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3.4 IIpoBepka cTeneHu ycBoenusi Mmatepuasa (Moayap 1)

|. lonoJiHUTE Mpe/JiosKeHne HelocTaloell nHdopManueii:

1. Ha3eprle AaJIbHOMCPBI IIPCAHA3HAYCHBI IJIAA TOYHOI'O OIIPCACIICHUA
MCIKIAY N KOHKPCTHBIM

I1. IlponoJkuTe NpeaioKeHue:

1. ®yHKIMSA pa3METKH 1aJbHOMEPA MO3BOJISIET OBICTPO OTKIIABIBATH OTPE3KU

2. Jlazepusbrit nanpHomep GLM 100 C Professional moxeT ncnosp30BaThes He
TOJIKO aBTOHOMHO, HO M B KOMILIEKTE C MEPCOHATBHBIM :

1. PaboTa ¢ pucynkom:

1. ITo pucyHKy onpeAenuTe 1 3aluIlnTe Ha3BaHUE (PYHKIUN U3MEPEHUS BBICOTHI
JATbHOMEPOM U HaUIIKUTE POPMYITy ONpPEAEIEHHUS BBICOTHI:

OyHKIUS: VYcnosaoe | [lpumeuanue: u3mepeHue BHICOTHI B TPYIHOIO-
0003Ha4YeHHE | CTYIHBIX MECTaX.

HN3MCPCHUC BBICOTHI

dopmyJia ONpeaeaeHus BBICOTHI:
X =

2. 1o puCyHKY M YCIIOBHOMY 0003HAYEHHIO MHIWKAIIUY HA JAUCIUJIEE ONPEICIUTE U
3alyIINTe Ha3BaHUe (PyHKINUU JalbHOMEpA:
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YcinoBHOE DOyHKIUSA
o003HaUYeHHUE

3

I11. BoiOepuTte oauH NpaBUJILHBIN OTBET U 00BeAUTE:

1. JTazepnsriii qansHOMep GLM 30 Professional moxHo wrcmons3oBaTh 1y1s onpeie-
JICHWUS:

a) o0ObeMma; 0) JUIMHBL
B) IUIOLIAN.
Orser:

V. 3anoannTe TAb MY

1.B npaBy10 KOJOHKY TaOJUIbI 3aIIUIINTE MPUHAJIEKHOCTH JIa3€PHBIX JAIbHOME-
pOB:

Cucmemmbvie npUHAONIEHCHOCTIU

JlazepHble nanbHOMEPHI

o0~ WIN
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4 YIVJIOMEPHI 1 YKIIOHOMEPbBI

4.1 Moayab 2 «YKI0HOMEpPbD)
Y4eOnblii MaTepuaJ 2
4.1.1 O0mue cBeaeHNs

Vinon (B Teome3nn) — mokasaTelib KPYTHU3HBI CKIOHA; OTHOIICHUE TMPCBBI-
HICHUST MECTHOCTH K TOPH30HTAJIHLHOMY MPOTSKEHHUIO, HA KOTOPOM OHO HalIo/1a-
eTcs (Hampumep, YkIoH, paBHblid 0,015, coorBercTByeT nmoabemy 15 M Ha 1000 m
PACCTOSIHUS).

H3mepenue ykiioHa, TOYHEE, W3MEPEHHE OTKIOHEHHS OT TOpPU30HTANICH
(TOpU30HTAJIBHBIX JUHUIA) WM BEPTUKANEH (BEPTUKAIbHBIX JMHMI), TOCIE MPO-
Hecca M3MEPEHMs JUIMHBI SIBJISIETCS BTOPBIM IO 4YacTOT€ BUJOM H3MEPEHMH.
OH wucrnosb3yeTcsi MPaKTUYECKH BO BCEX 00JaCTAX. DboabuuHcmeo usmepeHuil
VKIIOHA NPOBOOUMCS. C NPUMEHEHUeM YUCMO MEeXAHUYECKUX USMePUMENbHbIX
UHCMPYMENMO8. 8amepnac, Wian2oeblli gamepnac. Benencteue Toro, 4To pe3ylib-
TaT U3MEPEHUsI BBIBOAUTCS HE B a0COJIIOTHBIX 3HAUEHUSIX, U3MEPEHUE HYXKIaeTcs
B MHTEPIIPETALINHU U SBISIETCS BECbMa MPUOIN3UTEIHHBIM.

OnexmponHvle npudopsbl 01 uUsMepeHus YKIoHa Onarofapsi MOJYyYEHUIO
aOCONIIOTHBIX 3HAYCHUN M3MEPEHHOTO OTKIOHEHHsI 00eCIeYrBAIOT HEBO3MOKHYIO
paHee TOYHOCTH Ipoliecca u3Mepenus. biaronaps anekTpoHHON 00padoTKe u3Me-
pPSEMOTO CUTHAla ¢ TIOMOIIBIO MPOIIECCOpa MOSBHIACH BO3MOXKHOCTH TPOBOAUTH
U3MEpEHHs B Pa3NUYHBIX €IUHUIAX, HATIPUMEp, B MPOIIEHTAX, rPaaycax, a TakxKe
3allOMUHATh Pe3yJbTaThl U3MEpEeHHs. BO3MOKHOCTh KanMOpoBaHUs 00ECIICYNBACT
CTaOUJIBHO BBICOKYIO TOUHOCTb.

Memoo uzmepenus: Bce METOJbl U3MEPEHUs YKJIOHA MPEANOoiaralT Halu-
yre 6a30BOT0 MOJOKEHUS (TOPU30HTAIh WIIH BEPTUKANB), OT KOTOPOTO U3MEPSETCS
OTKJIOHEHHE. Takoe MOJIOKEHHE JIOJDKHO CO3/1aBaThCs HMCKYCCTBEHHO B CaMOM
U3MEPUTENIbHOM ycTpoicTBe. OT TOYHOCTH 3TOrO MOJOKEHHS 3aBUCUT JOCTUTae-
Masi TOYHOCTh CaMOT0 U3MEPEHUSI.

[Tpu u3mMepeHnn yKkiioHa B OCHOBHOM MCIIOJB3YIOTCSI TP METO/IA:

— MexanuyecKull,

—  2JIeKMPOONMUYECKULL,
—  EMKOCMHOI.

Kaxnprit meron o0iamaeT CBOWCTBAMHU, OOYCIOBIECHHBIMH TMPUHITATIOM
JIEUCTBUS, HA OCHOBAaHUHU KOTOPBIX BBIOUPAECTCS METOJ JIJIsl TOTO WJIM MHOTO CITydast
M3MEpPEHMUS.

N3mepuTenbHble HHCTPYMEHTBI C MEXAHUYECKUM MEMO0OM UBMEPEHUS .

— eamepnac,
— WLIaH208blU 8amepnac,
— omaeec.
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Bamepnac (puc.4.1a) — n3mepuTenbHOE YCTPOKUCTBO, MTPEAHA3HAYEHHOE JJIS
U3MEPEHUS OTKIIOHEHUH OT gepmuxany Win copuzonmanuy. OTKIOHEHUE OIpeIes-
eTCsl TIPH MTOMOIIH My3bIpbKa BO3/IyXa B «yPOBHE»: CJETKa M30THYTasl CTEKJISIHHAs
TpyOKa 3alojHEHa COOTBETCTBYIOLIEH >KMJIKOCTBIO TaKMM 0Opa3oM, 4TOObI ocTa-
BaJjicsi HEOOJIBIION My3BIPEK BO3yXa. JTO My3bIPEK CTPEMHUTCS K CaMOW BBICOKON
TOYKE HM30THYTOTO YpPOBHS U TakuM 0Opa3oM TOKa3bIBACT IOJIOKEHHE YPOBHSA
CO HIKAJON MO OTHOIICHHUIO K TOPU3OHTAIH. YeM MEHbIIE Yrol YpOBHS, TEM TOU-
HEe TMOKa3aHWs, HO COOTBETCTBEHHO MEHBIIE €ro AHMana3oH u3MepeHus. Yem
OoJblIe yroyl ypoBHSA, TEM MEHee TOYHBI MOKa3aHUs, HO OOJblIe qUara3oH u3Me-
peHus. Tak Kak pe3ylnbTaT U3MEpPEHHs BHIBOAUTCS HE B aOCONIOTHBIX 3HAYCHHUSIX,
TO TOYHOCTh Pe3yJIbTaTa U3MEPEHUS «OIICHUBACTCS MOJIb30BATEIICM.

Jiisa Gonee mouHo20 uzmepenus y2n06020 WM NPOYEHMHO20 OMKIOHEHUs
BaTEpPIIachl BCE YallE 3aMEHSIOTCA YuUdposuiMu yeiomepamu U yughposviMu yKio-
HOMepamu.

§oc

i\}ﬁ%

a —eamepnac; 6 — u1aH208blll 6aMepPnac, 8 —omeec
Pucynox 4.1— Mexanuueckoe uzmepenue yena (npunyunsvl usmepenst)

IlInanzoewviii éamepnac (puc. 4.16): ULIAHTOBBIA BaTepIiac IMPEACTABISCT
coOol JBa MEPHBIX COCYJa CO IIKaJON, COSIUHEHHBIX MEXIy COOOH ILJIaHTOM
pOU3BOJIBHOM JyinHbI. CucreMa 3anoiHsieTcss BoAou. CoriiacHo 3akoHy (U3UKU
0 COOOLIAIOIIMXCS COCyAax YpOBEHb BOJbI B 00OMX MEpHBIX cocydax Oyner
Ha oJHOU BbicoTe. [l0 mIKame MOXXKHO ONpeAeNuTh OTKIOHEHHE JBYX Pa3JIMYHBIX
TOYEK M3MEpPEHUs Ipyr oT Apyra. OTKpbITas cUCTEMa SIBJISETCS YyBCTBUTEIBHOM,
HeyZ00HO! B oOparieHuu, TpeOyeT HaIuuusl JBYX TOYEK M3MEpPEeHHs U obJiazaet
HEOOJIBIITUM JHarma3oHoM u3Mepenus. Kak u B cimydae ¢ BaTrepmacom, pe3ysibTat
U3MEPEHUS «OILICHUBAETCS TIOJIB30BATEIIEM.

Omeec (puc.4.168): METOA HW3MEPEHUSA TOAYMHACTCS 3aKOoHAM (DHU3HMKH
B OTHOIICHUU CHIIBI TspKecTH. OTBeC HampaBiseTcs K LEHTPY 3€MIIM, €ro OCh
HAXOJUTCS TOYHO Noj yriaoM 90° Kk (TeopeTnyeckoi) MOBEPXHOCTU 3€MJIM U COOT-
BETCTBEHHO K rOpU30HTAIN. OTBECHI OKA3bIBAIOT MOJIOKEHUE BEPTUKAIIH.
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AnekmpoonmuuecKkue Memoobl UsMepeHus

[Tpu mOCTaTOYHON TOYHOCTH TaKHE€ METOJbI SIBISIOTCS OYCHb HA/ICKHBIMH
U OCYIIECTBIISIOTCS 0€3 MCMOIb30BAHUS MEXAaHHMUYECKU MOABIKHBIX KOHCTPYKTHUB-
HBIX 37eMeHTOB. OHHM MPOBOAATCS C HEOONBIIUMH 3aTpaTaMy, HO O0JIaJaroT
OJHUM HEJOCTATKOM: C YBEJIWYCHHEM TOYHOCTH YBEJIMYHMBACTCS M OTpaHUUYCHHE
Jriana3oHa U3MEPEHHS [0 TOPU3OHTAIN I BEPTUKAIIH.

Memoo: >TanoHHBINA CUTHAN (POPMUPYETCsl YPOBHEM BaTepraca («3TaJlOHHAs
watopmar), KOTOpbIH (PUKCUPYETCS B KOPITyce U3MEPHUTEIHLHOTO pudopa, U my-
3BIPEK BO3AyXa KOTOPOTO BBIBEpSETCS MO Topu3oHTaimu. OTKIOHEHHE My3bIphKa
BO3/lyXa OT 3TaJOHHOTO IMOJIOKEHUS perucTpupyercs (oTolneMeHTaMu, oopada-
THIBACTCS AJIEKTPOHHBIM HU3MEPUTEIbHBIM YCTPONUCTBOM M MHIUIUPYETCS B IUd-
pPOBOM BHJIC Ha quciuiee (puc. 4.2).

o o
R 120
— }
0) 8)
a —onpeodenenue ykioua: 1 —ucmounux ceema, 2 —yposens, 3 —ny3vipex 6030yxa,

4 — pomosnemenmol,; 5 —ananuzamop; 6 —oucnieu, 6 —ypoensb ¢ HeOOIbUUM U3LUOOM.
HeO0IbUIOU OUANA30H USMEPEHUSL, 8bICOKASL MOYHOCb, 8 —YPOBEHb C OOILUUM U3LUOOM.
bonee wupoxull OUAna3on usMeperus, MeHbULAsL MOYHOCHIb
Pucynok 4.2 — Dnexmpoonmuueckoe usmepenue YKioHa (RpuHyun usmepenus)

Dyukyuonuposanue: My3bIpeK BO3yXa B YACTUYHO 3aIIOJTHEHHOM JIETKOIO-
JBUKHON JKUJIKOCTBIO CTEKJIITHHOM YPOBHE C HEOOJIBIINM M3TMOOM BCerja pacrio-
JaraeTrcsi o ropu3oHTaau. Yem Oosibiie U3rud ypoBHS, TEM MEHbIIE OTKIOHEHHE
(M COOTBETCTBEHHO TOYHOCThH) My3bIpbKa BO3/AyXa, HO TeM OoOJblle Iuana3oH
U3MEpEHUS.

Yem MeHbllle U3rMO YpOBHS, TeM OOJbIIE OTKJIOHEHHE (M COOTBETCTBEHHO
TOYHOCTb) My3bIpbKa BO3AYyXa MPHU aHAJOTMYHOM M3MEHEHMHU MosioxkeHus. Juana-
30H U3MEPEHHUSI YMEHBIIAETCS.

Ha ypoBHe MexaHWYECKH >KECTKO 3aKpeIUIeHbl (DOTOIEMEHTHI, KOTOpbIE
OECKOHTAaKTHBIM CIIOCOOOM (PMKCHUPYIOT IOJIOKEHUE Iy3bIpbKa BO3/1yXa U Mepena-
I0T JIaHHBIE HA HW3MEPUTEIBHOE YCTpPOMCTBO. s ompeaeneHus TOpU3OHTAIN
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¥ BEPTUKAIA HEOOXOIUMO UCIIOJIb30BaTh ABA PA3IUYHBIX YPOBHS, KOTOPHIC CIIEIY-
€T yCTaHaBJIMBATh MoJ1 yriioM 90° apyr k Apyry.

I panuysl ycmotuiuugou pabomsi: METOJ HU3MEPEHHUs IOCTATOYHO IPOCT
U HAaJIeKEH, HO HaJu4YhMe MUHUMAJIBHOTO JIMala30Ha U3MEPEHHs CYIIECTBEHHO
OTpaHUYMBAET BO3MOXKHOCTh €r0 NMpUMEHEHUs Ha mpakTtuke. [lo 1ol mpuumHe
9NeKMPOONMuU4eCcKUuti Memoo uUsMepeHusi UCHONb3Yemcs 8 OCHOBHOM KaK 0a306blil
0I5l HUBEIUPO8 UlU O]l Npoyecca HUBEIUPOBAHUS ONMUYECKUX USMEPUMENbHBIX
U NepeHOCHbIX NPUOOPO8 (HUBEIUPHBLE NIA3epbl, 8PAUAIOWUECs 1A3epbl).

Emkocmuvie memoowvt uzmepenus

OTH METOJIBI MOTYT OCYIIECTBIIATHCS ¢ OOJIBIION TOYHOCTHIO U OYCHB BBICO-
KOW JIOCTOBEPHOCTHIO 0O€3 HMCIOJIb30BAHMSI MEXAHMYECKHU MOJBHKHBIX KOHCTPYK-
TUBHBIX 2JIeMEHTOB. OHM MPOBOAATCSA C HEOONBIIMMU 3aTpaTaMu; y HUX Heorpa-
HUYEHHBIN UaIa30H U3MEPEHUS BOKPYT OCH.

EMKocTHBII ceHcop (UKCHPYET OTKIOHEHUE OT TOPU30HTAIBHOTO WUIIU BEp-
TUKAJIBHOTO ATAJIOHHOTO YPOBHS U TepenaeT nHpopmalnio B Bujae curtaia. Jlan-
HBIM CHUTHAJ aHAJIU3UPYETCS B AJIEKTPOHHOM cUCTeMe Npubopa U BBIBOIUTCS
Ha JUCIUICH B BUje IU(ppoBoro nokazareis (puc. 4.3). bnaronaps creruaaibHOMY
peXUMY YIOpPaBJICHUS TIOJb30BATENb MOXET NPH HEOOXOAMMOCTH BBIIOJIHUTD
MOBTOPHYIO KAIMOPOBKY YCTPONCTBA, YTO OOECIIECUMBAECT MOBBIIIEHHYIO TOYHOCTH
U3MEPEHUS.

X, Y, Z —anexmpoovl,; 1 —kopnyc cencopa (0amuuka), 2 —sHcuokocms, 3 — CpagHusauee
yempoticmgo (komnapamop); 4 — oucniet
Pucynok 4.3 — Cmpoenue 21ekmpoHH020 YKIOHOMEPA ¢ EMKOCIMHBIM CEHCOPOM

I'epmeTnyHbIil 010K EMKOCTHOTO CEHCOpa MPOYHO 3aKpeIjieH B KOpITyce
npuodopa ¢ MOMOIIbI0 MEXaHUYECKOro coeAnHeHusl. CEeHCOpHBIN CUTHAJl aHAIU3U-
pyercs B D3JEKTPOHHOM MOJYJE, COEAMHEHHOM C KMIKOKPHUCTAIIMYECKUM
JTUCIIIeeM u OJIOKOM CEeHCcopa.

B 3aBucuMocTH OT 00yacT TPUMEHEHUS CEHCOPHBIM W DIIEKTPOHHBIM
MOJYJIb BMECTE C JUCIIEEM YCTaHABIMBAIOTCS B KOPIYCE PA3TMYHON JITTUHBI.

MemoQ: »STanoHHBIA cUTHAT (QOPMHUPYETCd EMKOCTHBIM  JTaTYHMKOM
(«aTanonHast mwaTgopmar), KOTOPIA (PUKCUPYETCsl B KOPITyCe H3MEPHUTEIHHOTO
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npudopa, ¥ B KOTOPOM COOTBETCTBYIOIIAS KUIKOCTh PaCIOIaraeTcsi TOPU30HTab-
HO I10 3aKOHY CWJIbI TsKecTH. [lonoxkeHne )KuaKoCTH perucTpUpyeTcsi EMKOCTHBIM
JaTYUKOM, OOpabaThIBa€TCAd  ANEKTPOHHBIM  H3MEPUTENBHBIM  YCTPOHCTBOM
Y BBIBOJUTCS B BUJI€ MHAUKALUH.

Dyukyuonuposanue: NATIYNK YKIOHA HUMeEET (QOpMY 3aKpbITOH KOpPOOKH,
B KOTOpPOW pPAaclojOXKEHO HECKOJBKO METAJNIMYECKUX CErMEHTOB (3JIEKTPOJIOB).
KopoOka He NOJHOCTBIO 3aloOjHEHA JIETKOMOJABMKHOM KHUJIKOCTBIO, KOTOpas
YAaCTUYHO CMAYMBAET METAIUIMYECKHUE CETMEHTHI: MPU Pa3IUYHbIX yriax HAaKJIOHA
annekTpoapl X, Y u Z CMAauMBarOTCSA B PAa3IMYHBIX OTHOIICHUsX. [Ipn n3MeHeHnn
MOJIOKEHUSI JaTYMKa YKJIOHA M3MEHSETCS COOTHOLIEHHE MOBEPXHOCTEH CMOYEH-
HBIX CETMEHTOB U COOTBETCTBEHHO MX €MKOCTh MO OTHOIICHHIO APYT K APYTry. ITO
OTHOCUTEIBHOE U3MEHEHUE EMKOCTU OTIEIbHBIX CETMEHTOB MO OTHOLIEHUIO APYT
K Jpyry NpeAcTaBiIgeT cO0OM H3MepsSeMbli CUTHaN (BEJIMYMHY OTKJIOHEHHS),
KOTOpBIN 00pabaThiBaeTCsl 3JEKTPOHHBIM IIPOLECCOPOM U BBIBOJUTCS HA TUCILICH.
CTaOWJIBHOCTh TOYHOCTHM  0OECIIEYMBAETCS  BO3MOXKHOCTBIO — KaJMOpOBaHUs
U3MEPUTEIBHOTO YCTPOMCTBA.

Hudghposoii yknonomep. B ipoctopeunn yugposwvle yKioHomepvl HA3bIBAIOT
ete yupposvimu (snekmponnvimu) yposusmu (cm. puc. 4.4). Jlatauku onpenens-
I0T YToJI HAKJIOHA JTUHEWKH, U U3MEPEHHBIC 3HAUCHUS OTOOPaKaIOTCs HA BCTPOCH-
HOM Auciuiee B 1udpoBoii popMe u ¢ BBICOKOM TOYHOCTHIO. IlokazaHue MOXXHO
COXpaHUTh Ha JAUCIICE HAYKATHEM KHOIKH ISl TIOCTEAYIOIIETO €T0 CYMTHIBAHMUS.

¥O,5° } 20°
UUTRTTY  quuUiE
T T — 1
a) 0)

1 — snexkmponnwlil MOOYIb U Oucniell; 2 — KOHMpPOoabHble (N)Y3bIPbKOBble) YPOSHU, A — Clab0-
U302HYMbLIL NY3bIPLKOBLILL YPOBEHb: MALEHbKULL OUANA30H U3MEPEHUl, 8bICOKAsL MOYHOCMb,
O — CUTbHOU302HY MBI NY3bIPLKOBYIL YPOBEHb. DONLUION OUANA30H USMEPEHUN, MEHbULAS
MOYHOCMb
Pucynox 4.4 — LHugposoti yxnonomep

Nuaukamust pe3ylbTaTOB U3MEPEHUN MOXKET OCYIIECTBIATHCSA 1O BBIOOPY
B y2108bix epadycax (°) unu npoyenmax ykioua (%). Bo3MOXHBI TakXe BbIBOJ| HA
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JUCIUIC MMHUTAIMOHHOTO BO3JYIIHOTO MYy3bIpbKa U JOTOJHUTENIbHAS aKyCmuye-
cxas cueHanuzayus nojaodxcerutt 0° u 90°.

Omobpadsicenue 6 Ven06vlx 2padycax HNpUMeHsemcss Oas UMepeHUll
COCMABHBIX Yacmell 30anusl U KOHCMPYKYUll, Hanpumep, 1eCmHUY, CKamos Kpoliii,
Veioe.

OmobpadiceHue 6 NpPoYeHmax YKIOHA NPUMEHAemcs Ol  UBMepeHUll
HA YKIOHAX 00p02, OPEHANCHBIX KAHABAX, PeNbCax.

I'panuysl ycmouuugou pabomivl: METOA HW3MEPEHUS TPOCT U HAJACKEH;
nuarna3oH u3MepeHus coctaBisier 360°. Takue cBoicTBa aenatoT EMKOCTHOM
METOJ] U3MEPEHUSI B 3HAYUTEIBHOW CTENEHU MPUTOJHBIM ISl MPAKTHYECKOTO
MCIIOJIb30BaHUS.

[{udposeie ypoBHU 00JIee TOYHBIC, YEM CTAHIAAPTHHIE YPOBHU C BO3IYITHBIM
My3bIPHKOM OJIMHAKOBOM IIEHOBOM KaTErOpHH, MOTOMY YTO MX MOXHO KaJIuOpo-
BaTh BCSIKUN pa3, KOT/Ia 3TO CTAHOBUTCS HEOOXOIUMBIM.

[Ipy mpoBenEHWH CTPOUTEIBHO-MOHTAXHBIX, PEMOHTHBIX, CTOJSPHBIX
U OT/ICTIOYHBIX pa0OT MPUMEHSIIOTCS 2IeKmMpPOHHbLe Yelomepbl U ykioHomepsl. C uX
MIOMOIIBI0O MOYHO JIETKO CAEJIaTh Pa3METKy BEPTHUKAIBbHOW WM TOPU3OHTAIBHOU
MJIOCKOCTH, OTMEPUTH U MTPOBEPUTH YIJIbI HAKJIOHA.

4.1.2 lludposoii ykaonomep GIM 60 L Professional

[Mudporoii yknonomep GIM 60 L Professional (puc. 4.5) — HOBBI# U3Mepu-
TENBHBIN MHCTPYMEHT KoMnanuu BOSCh mns mounoco usmepenus wn abconrommuo
MOYHO20 NepeHoca Y2108 HaKIOHA Ha JUIMHHbIE pacCTOsIHUA. OH HE TOJIBKO MOJIHO-
CTBIO 3aMEHsIET OOBIUHBIN BaTeprac, HO U OTIUYaeTcs 0osiee BBICOKOM TOUHOCTbHIO
WU3MEPCHUN U YHUBEPCAITBHBIMUA BO3MOYKHOCTSIMU TIPUMEHEHUSI.

Dnexrpounsiii ypoBerb GIM 60 L Professional co scmpoennvim moueunvim
Jlazepom pacumpseT JUHEHKY mudpoBsIx yriaomepoB Bosch. Ludposoit ykiioHo-
mep GIM 60 L Professional mpenocrapiser cneruanycram eie 0oJbIine kompopra
¥ THOKOCTH 32 CYET HOBBIX BO3MOKHOCTEW MO3UIIMOHUPOBAHUS U (PUKCALIUN YPOB-
HS, @ TaKXKe OJarofaps TOTOTHUTEIbHBIM (PYHKIIMSIM, HAIIPUMEpP, TAKUM KaK «ajlb-
TepHATUBHAsI HyJieBast Toukay («Alt 0°»).

BceTpoeHnHslil moueunsiii 1a3ep TOMOTAET JIETKO NEPEHOCUTH YIUIbI HAKJIOHA
Ha pacctosiHus 10 30 M. OTIMYHO MOAXOAMT i MOHTa)KHUKOB, SKCILTyaTallUH
U YJIy4IIeHUN 3/1aHui, TOCTPOMKH JIECTHUL], padOT C TUTICOKAPTOHOM U T.1I.

OnexmponHultl  yposeHv mamHOW 60 CM U3  ATIOMHUHUEBOTO MPOQUIIS
¢ U(POBBIM JUCIICEM W BCTPOCHHBIMU IMy3bIPHKOBBIMU YPOBHSIMH MOKET OBIThH
TOYHO BBIPOBHEH Ha HEPOBHOM MOBEPXHOCTU C MOMOIIBIO CBOUX JBYX HOXKEK.
[IpocThIM Ha)KaTHEM Ha KHOMKY HEOOXOIMMO BBINYCTUTHh BHU3 HUBEIUPOBOYHBIC
HOXKKH M OTPETyJIMPOBATh YCTAaHOBKY ypOBHS TOYHO 10 0° ¢ MOMOIIBIO yCTaHO-
BOYHOTO BUHTA. TpW CHUIBHBIX MarHuTa Ha HIDKHEW YacTh MpUOOpa IMO3BOJISIOT
OBICTPO W JIETKO 3a(UKCUPOBATH YKJIOHOMEP HA METAJUIMYECKUX CTPOUTEIbHBIX
KOMIoHeHTaX. [[pyroii cmoco® KpemieHuss — 3TO HCHOJb30BaHUE IBYX PEMHEH,
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MOCTABJISIEMBIX C MPUOOPOM, TSI HAASKHON (PUKCAIIMK SJIEKTPOHHOTO YPOBHS Ha
JICPEBAHHBIX KOHCTPYKIIMSAX M HEMAarHUTHBIX OOBEKTaxX (IUIACTHKOBBIX TpyOax
nuamerpom 110 125 mm). Be€ ato pacmupsier 001acTh TpUMEHEHUS HHCTPYMEHTA
Y TI03BOJISIET OCBOOOIUTH 00€ pyKH JUIsl padOTHI.

a bcde f a

Al

1 2 3 4 5 6

1 — kHonka 38yK06020 cuenana, 2 — 8viKIIOUaAMeENb USMEPEHUS Y2ld HAKIIOHA/OUcnies,
3 — knonka usmenenust nynesou mouku «Alt 0°; 4 — knonka karubposku/yeenuuenus omoopa-
arcaemozo sHavenus « CALy, 5 — knHonka uzmeneHnus: eOUHUYbL U3MEPEeHUs/YMeHbULeHUs OMO0-
pasicaemozo snavenusi «°/ % /mmimy; 6 — knonka guxcuposanus/nepenoca «Hold/Copy»,
I/1eMEHMbl UHOUKAYUU & — 6CNOMO2amellbHble wmpuxu 0ist évlgepku; b — usmepsiemoe 3na-
yenue; C — uHOUKamop 38yko602o cuenaia; d — npedynpesicoenue o paspsoe bamapeex;,
e — uHouKamop usmenenus Hynesou mouxu; f — edunuya usmepenus

Pucynox 4.5 — LHugposoti yknonomep GIM 60 L Professional

JIns BBIpaBHMBAHHs YKJIOHOMEpPA Ha IUIOCKOM M HEPOBHOW IIOBEPXHOCTH
B KOPITYC H3MEPUTEIHLHOTO MPHOOpa BCTPOCH HUBEIMPOBOYHBIN MEXaHHU3M, IT03BO-
JISIOIIMAN BEIPOBHATH YPOBEHB B TOJ0keHHE 0°.

udposoii ykaonomep GIM 60 L Professional ucnoas3yercs Besne, rie
YKJIOHBI HJTH YTJIBI IOJDKHBI OBITh M3MEPEHBI HITH TIEPEHECEHBI C BEICOKHM YPOBHEM
TOYHOCTH — HANIPUMEP, MIPH YCMAHOBKE CIPONUIL U JeCMHUYHbIX NePU, GbIPAGHU-
BAHUU KYXOHb U CAHMEXHUKU, NPOKIAOKU 8030YX080008 U mpyo6. J1Jisl BHITIOTHEHUS
Bcex 3Tux padot GIM 60 L Professional umeer npoBepeHHbie BpeMeHeM (QYHKIINH,
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takue kak «Hold/Copy». [IpocteiM HaxkaTuem kHotku «HOld» MOXHO coxpaHUTH
pe3yibTaT U3MEPEHHs Ha JMCIUIEE, a 3aTeM COCUHMTATh €ro B YIAOOHON MO3HIIUH.
«Copy» MoxeT ObITh HCIOJb30BaHA JUIsI KOMUPOBAHMS M3MEPEHHOTO YKIIOHA
U yA0OHOTO JIETKOTO MEePEeHoca €ro Ha Jpyrue 00beKThl, HapuMep, AJi BbIpaBHU-
BAaHMS BCEX CTPONMII MOl OAHUM U TEM K€ YTIJIOM.

Pacimimpenuem 3tux (QyHKIMEH ABISIETCS BO3MOKHOCTh TOYHOM YCTAHOBKH
JNaHHBIX 3HaueHud. Hampumep, ecnu u3MepeHHbIN yKiIoH 37,2°, OH MOXKET OBIThH
yCTaHOBJEH 10 37° MpOCThIM Ha)kaTheM KHONKU. braromaps HoBOM (QyHKIMU
«3epKaJIbHBIN YKIOH», U3MEPEHHOE 3HAYCHHE MOXKET OBITh 3€pKaIbHO OTPaKEHO
OTHOCUTEIBHO BEPTUKAIBHON OCU. DTO MOKET OBITh UCHOJIB30BAHO IS MEpeIaun
TOTO 7K€ YIJIa Ha 00€ CTOPOHBI KPBILLIH.

Emé omanmm mpemmymectBom GIM 60 L Professional sasiercs peawcum
38YK080U cucHaau3ayuy. 3ByKOBOW CUTHAIl a8MOoMamuyecKy 36y4un Mpyu yCTaHOB-
ke ypoBHs B ropm3oHTaibHOe (0°) miu BepTukanbHoe (90°) monoxeHus:, a Takxke
MOJeET ObITh akTUBUPOBaH B pexxumax «Hold/Copy» nmu B «Alt 0°). 310 Mo3Bo-
JSI€T TOYHO BBIPOBHSTH CTPOUTEIbHBIE KOHCTPYKLNH, JaXe KOI/a HE BUACH JIHC-
ieil. [lonbp3oBaTento He HY)KHO NpuOeraTb K BU3yaJlbHOMY KOHTPOJIIO MOKa3aHUN
KUAJKOKPUCTAJUIMYECKOTO Auciuies. 1Ipu 3ToM 3ByKOBOM CHUTHAlI MOYKHO HacTpoO-
UTh Ha HEOOXOAMMBIA yrojl. 3ByKOBOM CUTHAJI HE TOJIBKO MOKA3bIBAET MCXOMHBIN
yIoJd, HO U CIYXXHUT ISl 3€pKaJIbHOTO ONpENETCHUsl YIJIla HaKJIOHA MpU padoTe ¢
CUMMETPUYHBIMUA KOHCTPYKIUSMHU.

JUis TOro, 4roObl CKONMHUPOBATh 3HAYEHHE YIJa, MPUOOP HYXHO MPOCTO
IpUOIU3UTENIBHO YCTAaHOBUTH MOJ TpeOyeMbIM YIJIOM (WJIM OCTaBUTh Ha CTOJIE),
TaKk Kak 3HadeHue «HOold» MoxeT OBITh yCTAaHOBJIEHO C IMOMOIIBI KHOIIOK
«A» 1 «V¥». Takum oOpazom MOkHO BBecTH TpeOyemoe 3Hauenue Hold/Copy
HaMHOTO0 ObIcTpee!

Eme opHOW HOBOW BO3MOXHOCTBIO SIBISIETCS BBIOOP adbTEPHATHBHOM
HYJICBOH TOYKH C MOMOIIBI0 QyHKIHH «Alt 0°». DT0 MOKET OBITH HCIOIB30BAHO,
YTOOBI OBICTPO M JIETKO OMPEEIUTh OTKIOHEHHUE OT KEIaeMoro pesyiapraTta. Eciu,
HaIpuMep, Kpbllla J0KHA UMETh HaKJIOH 45°, HEOOXOAMMO YCTaHOBUTH ajbTep-
HAaTUBHYIO HYJEBYI0 TOouky Ha 45°. Ecim ¢aktnueckuili ykinoH mumb 43,8°
TO OTKJIOHEHUE B 1,2° BBICBETUTCSI HEMOCPEACTBEHHO Ha JUCILICE.

Jlist OBICTPOIl MPOBEPKU OTKIOHEHHUS OT TpeOyeMOro HakJIOHa ABYX WIIU
0oJiee KOHCTPYKLMM J1000€ 3HAUYCHHE HAKJIOHAa MOXET ObITh YCTaHOBJIEHO, Kak
«anpTepHaTuBHBIN 0°». 3HaueHHe MOXKET OBITh JIETKO OTPEryJIHMpPOBAaHO C MOMO-
11610 KHOTIOK « A » 1 « ¥ ». Kak Tonpko BRIOpaHO abTepHATUBHOE 3HaueHHEe «0°»,
JUCIied OyAeT MoKa3blBaTh OTKIIOHEHHE OT 3TOT0 YrIia.

XapakTepHbie 0CO0eHHOCTH 3JI€KTPOHHOT0 YPOBHSI
GIM 60 L Professional:
® npeyuUsUOHHBIU YUPDPOBOT YKIIOHOMED,
® MOUHOe UsMepeHUe Y2l08 HAKIIOHA 8 2padycax, NPOYeHmMax Uil Mm/m,
® CmpenKu ¢ YKazaHuem HanpasieHus u 38yKoswvie cueHaavl npu 0° u 90° ons
NPOCMO20 BbIPABHUBAHUSL,
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o ¢yuxyusa «Hold/Copy» ora puxcayuu u nepenoca pesyromamos uzmepenus,
asmomamuiecKoe nepegopaiuearue 3HayeHuli Ha Oucniee npu pabome Hao
2010601

akycmuyeckuti cuenan npu 0° u 90°;

npocmas Kanubposka 0iisi OIUMeNbHO20 COXPAHEeHUsl MOYHOCMU,

NPOUHBIL ATIOMUHUEBBIU KOPNYC;

XOpowo yumaembvliil OUChHell;

084 nY3bIPLKOBLLX YPOBHS NO3GOJIAIOM UCNOIb308AMb YKIOHOMED 8 Kauecmee
eamepnaca;

B03MONCHOCIL MOYHO20 NOZUYUOHUPOBAHUS HA HEPOBHBIX NOBEPXHOCHISAX

® jéeKas uxcayus Ha MemaniuyeckKux N08epPXHOCmAX U mpyoax;,

®  BO3MOJCHOCHb YCIMAHOBKU HA WMAMUS.

TexHuuyeckue xapakTepucTuku nudposoro ykiaonomepa GIM 60 L Professional

JlazepHBIN AUO (THIT JTAZEPA) +.uveenreenneeenneenneeeieeenneenneennnens 635 M, < 1 MBT

KITACC JTABEPA .. vt 2

JuameTp nazepHoro jayda (mpu 25 °C) Ha pacCTOAHUM 5 M, MM ..... 3,5

JuameTp nazepHoro ay4a (npu 25 °C) Ha paccrosaun 10 M, Mm ... 6

JIMana3s0H U3MEPCHHM, © ....oiuiiitteite et eiee e eeeeeneennns 0-360° (4 x 90°)
[TorpenrHocTh 3JIeKTPOHHBIX U3MepeHuit 0°-90°,° ......................... £0,05
[TorpenrHocTh MEKTPOHHBIX M3Mepennid 1°-89°,° ... ... 20,2

To4yHOCTb N3MEPEHUSs, MTy3bIPHKOBBIN YPOBEHD, © .uvuveennenaennn. +0,1

Paboumil THATTA30H JTA3CPA, M ...'utntinrieetenteantenteaneeneenneaneannns 30

To4yHOCTH BEPTHUKAIBLHOIO HUBEIUPOBAHHUS J1a3€pa, MM/M ............ +0,5
DJNEKTPOMUTAHUAEC YPOBHS ....vevvnrnenenrnnnierisieniesiesesenieniennennes 1 X 9 B (6LR61)
DACKTPOITUTAHUE JTAZCPA .vvvenrenranrenreireenieeeireesseeesseessnessieeniennees 2 X 1,5 B LRO3
Bpemst paboTbl — u3MepeHue yriia HakJIoHa, 4ac, npuonausutensHo 300

Bpemst paboThl — pexkuM sazepa, yac, IpUOIU3UTENBHO .............. 20
ABTOMATHKA OTKITFOUEHUS, MUHYT .....euveneenennennenneneennieniennienees 30

PaGouast TeMrepaTypa, °C ........covovviiviiieiieiieiieiieiieeiisisees. 0T =10 10 +50
Temneparypa XPaHEHHS, ®C .....ooviiniiiiniiiieieieie e, ot —20 10 +70
EVHUIIBI HIBMEPEHUS .. uvvtenttette et e et eieeae e eneeenaenns °, %, MM/M
Pe3p0a maTpoHa MITATHBA, TFOUMBI . ...evuueeeteeteeaeieenieennneeeenns 1/4

JITTHEHA, MM ..ottt ettt e e e et e e e et e e e et e e e e e eneas 600

0750071 Y 1Y P 27

BBICOTA, MM ..ottt e, 59

Bec, KT, IPUOITHUBATEITBEHO ...vvnvteetenteeeeenteneaneeneeaneeneenneanenns 0,9

(0511 (56 1:9 2211117143 5 SO IP 54

[Tpumeps! ucnonk3oBanus nudposoro ykionomepa GIM 60 L Professional

MIPUBEAECHBI HA pUCYHKE 4.6.
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a — nepeHoc yena HaKioHAa Ha OTUHHbLE PACCMOSAHUSA, 6 — cOOPKA KYXOHHOU Mebenu:
6 — 8bIPAGHUBANUE CAHMEXHUYECKO20 000PY0068aAH U, 2 — 8bIPAGHUBAHUE NOJA

Pucynok 4.6 — Uszmepenus ¢ nomowbio yughposoco yKioHomepa

68




4.1.3 3akpenuiaommii MaTepuai 2
|. IIpogoskuTe NpeaioKeHue:

1. BaTepHac MNpCAHA3HAYCH IJIA U3MCPCHUA OTKJIOHCHHUH OT

51

2. JIBa my3bIpbKOBBIX YPOBHS B MIPUOOpPE MO3BOJIAIOT UCIIOJIB30BATh YKIOHOMED
GIM 60 L Professional B xauecTBe

I1. lomosinnTe NpeaioxkeHne HeaoCcTaAIIel uHGopManmnei:

1. ITpu U3MepeHnH HIJIaHTOBBIM BaTEPIIACOM TPeOyeTCsl HATMYUE
TOYEK U3MEPEHUSI.

2. [Ipu EMKOCTHOM METO/Ie UBMEPEHHUS YKIIOHA OTKJIOHEHHUSI OT TOPU30HTAIIU U
BEPTUKAIIN (DUKCUPYIOTCS ¥ AaHAIU3UPYIOTCS B CUCTEME TIpHU-
0opa ¥ BBIBOJIATCS Ha B BHJI€ TU(PPOBOTO TTOKA3ZATEIIS.

I11. BoiOepuTe HeCK0JIbKO NPaBUJILHBIX OTBETOB M 00BeAUTE:

I1.K HU3MCPUTCIIbHBIM MHCTPYMCHTAM C MCXaHUYCCKUM MCTOJOM U3MCPCHUA OTHO-
CATCA:

a) OTBEC; 0) Barepnac;
B) ILJAHTOBBIN BaTepriac.
OtBer:

2. lludporoii ykmornomep GIM 60 L Professional ucnonb3zyercs nmpu n3MepeHnn
YKJIOHOB U YTJIOB IPH YCTaHOBKE:

a) Tpyo; 0) cTpomui;
B) BO3yXOBO/IOB.
Ortser:

3. CucremMa 1UJIaHrOBOTO BaTepriaca JJisl BEIOJHEHUSI U3MEPEHUM 3a0JIHSIETCS BO-
oM

a) MPOCTOMH; 0) MOAKpaIIeHHOW;

B) JHUCTWUIUPOBAHHOM.
Orger:
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V. BeiOepuTe 01MH NPpaBWIbLHBIH 0TBET U 00BeNTE:

1. lonyctumas Temrneparypa xpaneHus nudposoro ykiaoHomepa GIM 60 L Pro-
fessional cocrasisier:

a) or—20 go +70 °C; 0) or—20 g0+ 80°C;
B) ot —-30 10 +90° C.
OTBeT:

V. [IpuBeauTe B COOTBETCTBHE:
1. YcTraHoBUTE COOTBETCTBHE (CTPEIKAMU) MEXAY OTOOPaKEHUEM PE3yJIbTaTOB

U3MEpPEeHU (MHIUKALKUN) 1 00bEKTaMU U3MEPEHUN B YIIIOBBIX Ipajaycax (°) u B
nporieHTax ykioHa (%).

Hnouxayus Obvexm uzmepenuil

1. | B yrnoBbix rpagycax (°) Y KIIOHBI JOpOT

CKaTbl KphbIIl

2. | B mponienTax ykiona (%) VYKIJIOHBI ApEHAKHBIX KAHABOK

JlecTHUIIBI

YKI0HBI PCILCOB

@@ | 7| >

Vsl

Otser: |1

%
2 >
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4.2 Moayab 3 «YraomMepbi»
YueOHblii MaTepuaa 3
4.2.1 O0ue cBeeHus

[Tporiecc m3MepeHust yria, Kak U IPOIEcC M3MEPEHUS YKJIOHA, TIPU BBITION-
HEHUH CTPOUTEIHHO-MOHTAXHBIX pabOT BCTPEUAETCS YacToO.

Uzmepenue yenoe ssnsemcs memooom Onpeoenenus NoaoxiceHus obpada-
mbleaemvlx demalnetl Ui KOMHOHEHMO8 N0 OMHOULEHUIO OpY2 K OpYeY.

W3mepenue yrioB MmexaHuueckum nymem OCYIIECTBISETCS TMPH MOMOIIU
KaTuOpOBaHHOMW IIKAJbl HAa JABYX IMOABIMXKHBIX M CBA3AHHBIX MEXAYy COOOH IiaH-
Kax.

Mexanuuecxue yenomepsi MOTYT 00ECTICUUBATE 8bLCOK)YIO MOYHOCHb, HO pe-
3yJlbTaT U3MEPEHHUs JIOJDKEH BU3YaJIbHO OIPENEAThCS U HHTEPHPETUPOBATHCA
noJsib3oBareneM. Ilpu orpannueHun 0630pa LIKajdbl yroJbHUKA (IUIOXO€ OCBElle-
HUE, 3arPA3HEHHOCTh, HOLLIEHUE OYKOB) MPAKTUYECKasi TOUHOCTh MOXKET OBITh 3Ha-
YUTEJIbHO YMEHbIIICHA.

IIpu ucnonvzosanuu yu@dposo2o (INEKMpPOHHO20) MeMmodda UMEPeHUll Yo
pErucTpUpyeTcs Npu MOMOLIM 0amuuKka paujerus U npeodpasyercs nocpecTBOM
U3MEpPUTENHbHOTO MexaHn3ma. Cuctema Ha 0a3e JAaTymKka BpAIICHUS] UMEET BBICO-
KyIO0 TOYHOCTH M IJTUTEIbHYIO CTAOUIBHOCTD, TOTOMY YTO OHa KOHTPOJIHUPYET ce0st
¥ HACTPauMBaeTCs HECKOJIBKO pa3 B CEKyHAy. B pesynbrare sTa M3MepuTelbHas
CICTeMa HEYYBCTBHUTEJbHA K CTapEHHUIO WM HM3MEHSIONIMMCS pabo4yuM Harmpsi-
KEHUSIM.

Paznuyarot uzmepenus:

— abconomuoe (MU3MepSAETCS M MOKA3bIBACTCS 3HAYCHUE, MPOTMOPIUOHAIEHOES
OIPEICIICHHOMY YTIIY);

— omuocumenvHoe (M3MEPEHHOE 3HAYCHHE CPABHUBACTCS C IOCTOSIHHOW
3apaHee M3BECTHOW BEIUYMHOM, a TMOJTYYEHHOE OTHOIICHHE OMpeeisieTcs
¥ TIOKa3bIBACTCS B KAYECTBE PE3yJIbTaTa U3MEPCHHS).
bnarogaps wWHIWKAIUKU WM3MEPSIEMOTO YIia B aOCOMIOMHBIX GEIUYUHAX

U POBBIE YTIOMEPHI TIO3BOJISIOT JTOOUTHCS OYEHBb BBHICOKOW TOYHOCTH Ipoliecca
u3Mmepenus. Ilpu umudpoBoit 00paboTke H3MEPSIEMOro CUTHAJIA C MOMOUIBIO
poleccopa MosBISETCS BO3MOKHOCTb 3aNOMUHAHUS PE3YIbMamos UsMepeHusl.

[Ipu momouwm yugposoeo memooa uzmepeHusi MOXKHO KOMIIEHCHPOBATH
U3MEHEHUS, CBSI3aHHBIE C MPOIIECCOM CTAPEHUS] MHCTPYMEHTA (BBINOJHUTD KAIUO-
POBaHUE UHCIMPYMEHMA), U TEM CaMbIM JIOOUTHCS OOJIBIION TOYHOCTH U3MEPEHHIA
YIJI0OB B TE€YEHHE BCETO CPOKA €TO CIYKOBI.

Memoodwt usmepenus. Bee memoowt usmepenus yena oCyumecTBISIOTCS 91€eK-
MpoMexaHuyeckum nymem, WHOTAQ TPU HCHOJIb30BAaHUM ONTHUUYECKUX MEpe/aro-
uX 2JieMeHTOB. Ha mpakTrke 0OBIYHO TPUMEHSIIOTCS 08d Memooa UsmMepeHusi.

— C UCNONIL30BAHUEM ITIEKIMPOMEXAHULECKO20 OaAMYUKA,

— C UCNONIL30BAHUEM INIEKMPOONMUYECKO20 8PAUAIOWE20C OaMUUKA.
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Kaxxapiit u3 3TUX METOJ0B 00JIaJJaeT CBOMCTBAMHU, 00YCIOBIEHHBIMH MPHH-
LIUIIOM JEHCTBUSA, KOTOPBIE B 3HAYMTEIIBHOM CTEIEHU OIPEACIIIIOT TOYHOCTH
U3MEPEHMS U €€ CTAOUIIBHOCTh B TEUEHHUE IIPOLIECCa U3MEPEHHSI U COOTBETCTBEHHO
IIPAKTUYECKYIO IPUTOJHOCTb.

Hcnonvzosanue 31eKmpoMexanuecko2o 0amuuKka

[Ipu ocyIIeCTBIEHUU 3TOTO MEMOOa NPAMO20 UBMEPEHUS USMEPAEMbLU Y20l
npeobpasyemcs HENOCPEACTBEHHO (Yallle BCET0) B AHANO208blll INEeKMPUYECKULL
CUSHA VI BBIBOJUTCS ISl MHIWKAIIMK Ha TUCTUIeH (puc. 4.7).

1 —noosusicnas (omxkuonas) cmopouna, 2 —6azo6asn cmopoHa; 3 — CKOIb3AWUL KOHMAKM HA
OMKUOHOU CIOpOHe, 4 — dlleKmpuieckoe Conpomusienue; 5 —usmepumensuviii npeoopazosa-
menb; 6 —oucnieu

Pucynok 4.7 — Dnexmpomexanuyeckoe uzmepenue yaia (npuHyun usmepenus)*

* [lonoowcenue cKkonb3sawue20 KOHMAaKmMa U3MeHAemes COOmMeenmcmeeHHo U3MEHEeHUIO NOT0HCEHUS
yena

Memoo. nonoxeHue yria B U3BMEPUTEIIEHOM YCTPOHWCTBE MEXaHHUYECKHU Tie-
PEHOCHUTCS Ha IMTOBOPOTHBIN IMMEPEMEHHBIN PE3UCTOP WIIM TMTOTCHIIMOMETP C PEOXOp-
J0M (TIOTEHITUOMETP).

Dyukyuonuposanue. SIECKTPOHUKA H3MEPUTEIHHOTO YCTPONCTBA TMOMAET
Ha W3MEPUTEILHBIN PE3UCTOpP CTAOUIU3UPOBAHHOE JJICKTPUUECKOE HAMPSKCHHUE.
[ToxBmkHAsT CTOpOHA yTIIOMEpPa TIO TOJOKEHHUIO yTriia MO3UIIMOHUPYET TOKOCHEM-
HBII KOHTAaKT Ha W3MEpPUTEIbHOM pe3uctope. CHHMaemMoe C MOTEHIMOMETpA
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Hanpsiicenue COOTBETCTBYET HONONCEHUI0 yend W € TOMOIIBIO IMPOCTOM 3JIEK-
TPOHHOM CXEMbl OHO BBIBOJUTCS ISl UHJIMKAIIMU Ha TUCILIEH.

I'panuysl ycmoiiuugou pabomoul. METOJ U3MEPEHUS MOTUUHSETCS (U3nUe-
CKUM 3aKOHaM MexaHukd. Ha mpocToil m Hemoporoil KOHCTPYKIHMHU JHO(T MOJI-
HIMITHUKA U M3HOC MOTYT CYIIECTBEHHO TMOBIMATh HAa TOYHOCTh HWHAMKAIIWU.
[[TokoBble Harpy3ku (MajeHUE) MOTYT TaK € HE3aMETHO COMTh OCHOBHYIO pery-
JIMPOBKY M3MEPUTEILHOTO YCTPOMCTBA, KaK M CTapEHUE M3MEPUTEIBHOIO MOTEH-
nuoMetpa. [locie 3Toro TouHoe u3MepeHre He MPEICTABISIETCS BO3MOXKHBIM.

Hcnonv3osanue 31eKmpoonmuueckozo epamiaouiecocs 0amuuKa

DNEeKTPOONTHYCCKUI METOJ] U3MEPEHHsI C MCIOJIb30BaHHEM POTAIIMOHHOTO
CEHCOpa OCHOBAH Ha CPAaBHEHHH 3aMEPEHHOTI'0 yIJIa C STaJOHHBIM YIIIOM Ha Kpyro-
Boii mkane (cm. puc. 4.8). Ha ocHOBE MOly4eHHOTO COOTHOIICHUS JBYX YIJIOB
paccUMTBHIBaCTCS KOHTPOJILHOE 3HAa4YeHUE (ONpeAersieTcsi pe3ybTaT W3MEPCHHs)
Y BBIBOJIMTCS JUIS MHTUKAIIMY HA JUCILICH.

(04
& ]
a) 8)

1 — omkuonas cmopouna (nogopommuoe nievo); 2 —6azo08as cmopoHa (0OCHO8HOE Nievo);
3 —pomop c¢ kynaukogvim ouckom; 4 —ceemosotul knanawn (3ameop, 6apvep) Ha 6a30601 cMo-
pone; 5 —c8emoeoul Kianan Ha OMKUOHOU cmopone;, 6 — npubop O U3MepenUs 8PEMEHHO20
coomuowenus, 7 —oucnie,
a —npunyun oeticmeus — usmeperue. o + =360 ° (0owuii yeon);
0 —obwee epemsn: epems o +epemsa F =100 % (obwee epems);
6 —ebluuCIeHUe: 0Dujee epeMs —epemsi B = epems O (6pemMsi A coomeemcmeayem yeny Q)

Pucynok 4.8 — Snexmpoonmuueckoe uzmepenue y2ia ¢ UCHONb308AHUEM 8PAYAIOUIe20Cs 0am-
uuKa, usmepenue 8PemMeHH020 COOMHOUIeHUs (RPUHYUN UZMepeHUs)™

* [Iymwb npoxooicoenus (paccmosnue) mexicoy 08yMs C6emosbiMuU 3amMeopamu UsMeHAemcs
COOMBEMCMBEHHO USMEHEHUIO NOIONHCEHUS Yeld
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Memoo: B npoliecce U3MEPEHNs POTAMOHHBINA KYJIaYKOBBIM TUCK NEPEKPHI-
BACT JIBA CBETOBBIX KJIAaHa, U3 KOTOPHIX OJWH YCTAHOBJIEH HEMOABHUKHO, & BTO-
poil — mepemMenaeTcs BMeCTe ¢ U3MEPUTENIbHBIM OJIOKOM B 3aBUCUMOCTU OT 3aMe-
penHoro yria. CoOTHOIIEHHWE MEXAy MHepuojaMu o00poTa KyJIayKOBOIO JUCKa
CILYXKUT JJIS1 ONIPEACIICHUS] 3aMEPEHHOTO YTJIa.

Dyuxkyuonuposanue: MpU KaKIOM 000pOTE KyJIayKOBOI'O JUCKA (PUKCHUPO-
BAHHBIN CBETOBOM 3aTBOP HEpeKphIBacTcs. Kaxkaplil Takol Mpouecc nepeKpbIBaHUS
10 3aTPaY€HHOMY JUISl 3TOTO BPEMEHH SBIISIETCSI CUTHAJIOM ISl U3MEPUTEIBHOIO
YCTPOWCTBA O TOM, YTO KYJIQ4KOBBIM AUCK crenan o6opoT B 360°. Bo BpeMs 3Toro
LMKJIa KyJIAUKOBBIA JUCK BCAKHUI pa3 MEPEKPHIBAET U MOJABMKHO PACIOIOKEHHBIN
CBETOBOM 3aTBOp. OTAENIbHBIE MEPUOJBI BPEMEHHU, KOTOpPbIE KYJAUKOBBINA JHMCK
UCTIONB3YET M MPOXOXACHHS OT (PUKCHPOBAHHOTO CBETOBOIO 3aTBOpa K IIO-
JBUKHOMY U CHOBAa K (PMKCHPOBAHHOMY, BBOJSTCS BO BPEMEHHOE COOTHOILECHHE
Ui obmiero nukia. 1o 3ToMy COOTHOLIEHUIO ¢ OYEHb OOJIBIION TOUHOCTHEO MOX-
HO OIIPEIENINTh U3MEPEHHBIN YroJl. BeiieAcTBHE TOTrO, YTO U3MEPSIIOTCS HE IPSIMBbIE
aOCOJIIOTHBIE BEJIMYMHBI, a NMOAOOHBIE YTy BPEMEHHbIE COOTHOUIEHHS, TOUHOCTb
HE 3aBUCHUT OT 4aCTOThI BPAILEHUS KYJA4YKOBOTO JUCKA.

I'panuysl ycmouyugot pabomvl: METOJA U3MEPEHUS SIBISETCS HAICKHBIM
IIPU OJTHOBPEMEHHO BBICOKOW TOYHOCTH. BiMsHME MEXaHMYECKOro M3HOCA KOM-
IIEHCUPYETCS OTHOCHUTEIBHBIM M3MEPEHHEM METOJIOM CpaBHEHMsS. Bo Bpems Bpa-
HIEHUS KYJIAaYKOBOT'O JUCKAa U3MEPUTEIBHOE YCTPOMCTBO OCYIIECTBIISIET CBOM COO-
CTBEHHBI ABTOHOMHBIN KOHTPOJIb.

4.2.2 Iludposoii yraomep GAM 220 MF Professional

[Mudporoii yrmomep GAM 220 MF Professional (puc. 4.9) — 310 BBICOKO-
TOYHBIM MHCTPYMEHT NpOo(EeCCHOHATBLHOTO KJlacca CO MHOXKECTBOM BapUaHTOB
MIPUMEHEHUS: CTPOUTEIIbHO-MOHTaXXHBIE Pab0ThI, 00pabOTKa JIepeBa U BHYTPEHHSIS
oTaenka noMeuieHu. C e2o nomowbio MONCHO USMEPUMb U NEPEeHOCUmbd Y20,
paccuumams 0OHOCMOPOHHUN U 08YXCMOPOHHULL CKOC, NPOBEPUmMb U GblGepUMb
8epmMuKanb u 20pu3onmaie 6 ouanazoune om 0° 0o 220°. Ilpunyun Oeticmeus iH-
CTPYMEHTA OCHOBAH Ha 2/1eKMPOONMUYECKOM Memooe usmepenuss ¢ UCIOoJIb30Ba-
HUEM JaTYUKa BpalICHUs (POTAIIMOHHOTO CEHCOPA).

Hamuux epawjenus U3MEpSIET yroa MEXAYy ABYMS IUIEYaMH yrioMmepa He-
CKOJIBKO Pa3 B CEKYHJy U CPAaBHUBAET MOJTYYAIOUIUIICS PE3yNbTaT C MOJTHBIM KpPY-
rom (360°).

Hudposoit yriomep odecrneurBaeT OBICTPOE W TOYHOE H3MEpPEHHUE YIJIa
C WHAWKAIMEH TMOJNyYeHHBIX NaHHBIX. YCTaHOBIECHHBIM B TMPHUOOPE VKIOHOMED
Tak)Ke TO3BOJISIET OIpPENeIUTh Majeillliee OTKIOHEHHE OT TOPU30HTAIBHOTO MU
BEPTHUKAIBHOTO YPOBHSI.

bnarogaps MCIoNb30BaHUI0O METOJAa CPAaBHUTEIBHBIX H3MEPEHUN MEXIY
NOJIHBIM yIJIoM 360° ¥ yCTaHOBJIEHHBIM YIJIOM, IO IPUHIIMITY PA3HOCTEN JTOCTUIA-
eTCsl upe3BhIUaiiHO OOJbIlasg TOYHOCTh M3MepeHuil, paBHas +0,1°. Ilpu momoru
yugpposoco yenomepa GAM 220 MF Professional ocymiectBisieTcss u3mepeHue
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yraoB ot 0° mo 220°, a Taxke MHAMUKALMSA PE3yIbTaTOB M3MEpPEHUil B LU(poBOM

BHUAC Ha JUCILICC.
I[JIH IMPOBCACHUS OOIIOJIHUTCIBbHBIX HSMCpeHI/Iﬁ 10 MPHUHOUITY BaTcpliaca

mudposoii yriomep GAM 220 MF Professional umeet osa yposns.

a b 9
|
|

N
Recall /Hold*
—c

Giom

On [ Clear
Compound MTR 1x SPR 3x MTR
R 4x BVL

‘ 2x CN
|
cd e f g 10 11

1 — omxuoHoe (nodsusicnoe, no6oOpomHoe) nieyo; 2 — ceputinvlii Homep; 3 — yOIUHUMETbHASL
JUHelKa (YOruHumenb OmkuoHoz2o nieua); 4 —ocrnoenoe (HenodsusicHoe, bazosoe) nievo;

5 — kpviwka 6amapetinoco omcexa, 6 — oucnieil, 7 — éamepnac 0Jis 8bl8ePKU NO 2OPUZOHMATU,

8 — samepnac ons evisepru no eepmuxanu; 9 — knonka namsmu «Recall/Holdy;

10 — xHnonka evik0OUeHUS/BKIIOUEeHUs, YOaieHus ooHocmoponnezo ckoca «On/Clear/Off | Sim-

ple MTR» 11 — xnonka dsyxcmopomnneeo ckoca «Compound MTRy;

ress fo| 1 sec Si|ple MTR® *

JIeMeHmbl UHOUKAuuu: a — usmepsiemoe 3uavenue, b — npedynpescoenue o pazpsde 6amape-
ek, C— unouxamop yena Hakiona « SPRy»; d — unouxamop yenosoco yena « CNRy; € — unouka-
mop 2opuzonmanvrozo yena pacnuia « MTRy; f — unouxamop eepmuxansrozo yena pacnuna
«BVLy, g — unouxamop coxpanennoeo snauernuss « HOLD»

Pucynox 4.9 — Lugposoii yenomep GAM 220 MF Professional

Jl5is u3MepeHust yria B OFpaHUYEHHOM pabodeM MPOCTPaHCTBE (TPYIHOIO-
CTYIHBIX MECTaX) WM Ha KOPOTKOW OMOPHOM MOBEPXHOCTH (BBICTYIAX HIIU CTYTIE-
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HSX) MOYHO HCIIOJB30BaTh CHEIUATIBHYIO YIJIMHUTEIbHYIO JTUHEUKY (BBIIBUKHYIO
IMHY) (puc. 4.10) 11 yIUTMHEHUST K3MEPUTEIILHOTO pedpa yriomepa.

o\
c,C
) °

&

\

Pucynok 4.10 — Yorunumenvnas aunetixa ons yenomepa GAM 220 MF Professional

M3MepeHHOE 3HAYeHHE MOXKHO COXpaHATh (3allOMHHATh) Ha)KaTHEM
Ha kHomKy «Recall/Hold» u cocunrtaTh ero mosxe. 910 mo3BoseT y100HO BBINIOJ-
HATh U3MEPEHUS B TPYAHOMOCTYITHBIX MECTax, TIC Pe3yJIbTaT U3MEPEHUS HENb3s
BUJICTh HEMOCPEACTBEHHO MJIM MOYKHO BUCTh TOJBKO C OOJIBIIMM TPYIOM.

Ocoobennocmu yenomepa GAM 220 MF Professional:

1. YeTknii KOHTPOJIb
WHCTpYMEHT OCHAIICH AMCILICEM C YSTKOW MHIUKAIMEH — JUISl KOHTPOJIS
3a pabounm cocrostareM 1udposoro yramomepa GAM 220 MF Professional

2. IlpocToe ynpasJieHue

IIpocToe u NOHATHOE yIpaBICHUE IPU U3MEPEHUAX. Y TIIOMEP UMEET
MHOX€ECTBO (DYHKIIUII: H3MEpEHHE, IEPEHOC YIII0B; pacyeT OJJHOCTOPOHHUX
N IBYXCTOPOHHUX CKOCOB; COXpPAaHCHHUEC, BEI3OB U YAAJICHUC 3HAUCHWH

3. Haruune my35IpbKOBOT0 YPOBHS
BceTpoeHHBIH Ty3bIpbKOBBIN YPOBEHD — JIJISl ONIPEAEIEHUS TOPU30HTAIN
U BepTUKAIIU

IpenmymecrBa yraomepa GAM 220 MF Professional

® MOUHBII PACUEM Y208 CKOCA OOHUM HAXCaAmuem KHONKU;

® asmomamuyecKkull paciém npocmulx U COBOEHHBIX Y2ll08 CKOCca 6e3 6CHOMO-
2amebHuIX Cpeocms;

® ObiCcmMpbIIL paAcyeém U nepeHoc y2nos biazooaps QyHKYuU 3aNOMUHAHUS
YACmMo UCNOIL3YEMbIX Y2l08bIX Mep;

® 0115 usMeperus 8 mpyOHOOOCMYNHBIX MeCmax UHCMPYMeHm OCHAUeH YOu-
HUMEeNbHOU TUHEUKOU,

® Obicmpblil pacuém npocmuvlX U COBOEHHBIX Y2ll08 CKOCA, a makaice onpeoejie-
HUe Y2108 HaKIOHA,
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® npocmoe ynpasnenue, aKyCmudecKutl CUsHal, QYHKYuu 3anOMUHAHUs U pac-
uéma, a makHce ABMOMAMUYECKUL Nepesopom UHOUKayuu npu pabome Hao
207108011 0711 y0obcmea pabomeul;

o nebonbuue cabapumel u Manslil sec (6ceeo 1,1 k2) — 0ns yoobHoi pabomol,

® numaxue om NAILYUKOBHIX bamapeex Ul NAaIbYUKOBbIX AKKYMYIAMOPO8
(4x1,5 B LR6 (AA), 4x1,2 B KR6 (AA)),

®  HEe3a8UCUMOCHb OM HATUYUS DTIeKMpOcemu Ha obvexkme.

Texnnveckue xapakrepucTuku nudpponoro yraomepa GAM 220 MF Professional

JIMama3soH UBMEPEHUM, © ...ouiintiti ittt eeaann 0-220
TOUHOCTD UBMEPEHHUST YTIIA, © .vtntenieeieeteee et eaaeeieennens +0,1
To4HOCTD M3MEPEHUS, ITy3bIPHKOBBINA YPOBEHD, © ........cecerveeenee. £0,05
TOUHOCTD PACUETA YTTIA, © . orrtteniieet e et eite et eneeeaeeaeenaens +0,1
HcTOoYHMKY TUTAHUS (OATAPEHKH), ... veveereeereerieieereereeeeeereere e, 4x1,5V-LR6 (AA)
ABTOMATHKA OTKJIFOUYCHUS, MUHYT . PP
[IpomomkuTeIbHOCTL PabOTHI, Yac, l'IpI/I6J'II/ISI/ITeJ'IBHO 130

Bpewmst paboThI — pexkuM s1azepa, 9ac, IpUOTUZUTENBHO .............. 20

PaGouas Temmeparypa, °C ..........oooeviieiiiiieieieieeeieieeieene.. 0T =10 10 +50
Temneparypa XpaHeHHU, °C .........oo.iviiniiiiiaeieeieeeee, or —20 o +70
910205050003 07 1Y (501535 17 6 (S °, %, MM/M
Pe3p0a maTpoHa MITaTHUBA, TFOHMBI .....o.veeeeteereeaneeaneennneeenns 1/4

JITMHA METAINTHYECKOM TTOTKH, MM ... eanneeeainneeeanneeennnns 400

JUTHHA, MM ..ottt e et e e et e e e 432

JREDZ80)71: T Y 1Y AP 35

BBICOTA, MM ..ttt ettt 61

Bec, KT, IPUOIUBUTEIIBHO .. ..eueeteeneenteateeeaaieeieeaeaneaneanaennn 1,1

(04191105351 357111173 2 SRS IP 54

[Tocne kaxmoro BkmoueHus nudposoro yrinomepa GAM 220 MF Profes-
sional HaxoaUTCS B PEKUME «CTAHIAPTHBIX M3MEpPEHHID». [IpuMepbl HCIOIb30Ba-
HUS U3MEPUTEIHHOTO HHCTPYMEHTA B PEKUME «CTAaHIAPTHHIX U3MEPEHUID) MpPUBE-
neHbl Ha pucynke 4.11.

TexHos0rus usmMepeHun

[Mudporoii yrimomep GAM 220 MF Professional moxxeT ucmonb3oBaThes
B TPEX peKkUMax paboThI:

1. Peascum « Cmanoapmmulx uzmeperuiLy.

2. Pestcum «oOnocmoponne2o ckocay.

3. Pedtcum «08ycmopoHHe20 CKOCay.

77



PesxxuM «CcTaHIAPTHBIX M3MeEpPEeHUI»

e W3smepenmue yria
HeobOxomuMo TpUIOKUTE OTKUAHOE IJiedo 1 u OCHOBHOE Tuieuo 4 K W3-
MepsieMbIM kpasam (puc. 4.11a). OtoOpa3uBiieecss 3HAYCHHE HA JUCIUJIEE COOT-
BETCTBYET BHYTPEHHEMY yTITy W MEXIY OCHOBHBIM U OTKUIHBIM TICYOM.
OT0 M3MepeHHOe 3HAYeHHE 0TOOpakaeTcs Ha JUCIUIEE 10 TeX MOop, MOKa He
WU3MEHHUTCS YTOJI MKy OTKUIHBIM TUIEYOM M OCHOBHBIM ILIICUOM.

a —uzmepenue yana Hakiona: 1 — omxuonoe nieuo, 4 —ocnosnoe nieuo; 11 —kHonka 08yx-
cmoponnezo ckoca «Compound MTRy, 6 — nepenoc yena, ¢ —nanecenue yena, 0 —usmepenue
BHYMPEHHe20 Vend

Pucynox 4.11 — [Ipumepsi 8binoneHUs « CMAHOAPMHBIX USMEPEHULL) YeTOMEPOM
GAM 220 MF Professional

e [lepenoc yria
HeoOxomumMo uM3MepuTh MOANSKAIIUN TIEPEHOCY Yrosl MPHIOKEHHEM OT-
KHJIHOTO M OCHOBHOTO IlJIeYa K 3aJaHHOMY yriay (puc. 4.11a).
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[TpunoXuTh U3MEPUTEILHBI WHCTPYMEHT B HY)KHOM TOJIOKCHHH K 3aro-
TOBKE (puc. 4.116). MOXHO HCIIOJb30BaTh IUICYH B KaYCCTBE JUHCHKHU Ui HaHE-
CEHUS yria.

Heobxoaumo cieauth 3a TeM, 4TOObI OTKMIHOE U OCHOBHOE ILJIEYO BO BpeMs
NepeHoca He CMEIAIKCh M0 OTHOILIEHHUIO JIPYT K JAPYTY.

e Hamnecenue yrua

Heo0xoammo OTKPBITh OTKHUIHOE W OCHOBHOE TIJICY0 HACTOJBKO, YTOOBI WH-
JTUKATOP U3MEPSEMOTO 3HAUEHHUST 0TOOPAa3UI HAHOCHMBINA YTOJ.

[TpunoXuTh U3MEPUTEIBHBI WHCTPYMEHT B HY)XKHOM TIOJIOKCHHH K 3aro-
ToBKe (puc. 4.126). MOXXHO HCIOIB30BaTh IUICYH B KAYECTBE JTUHCHKHU I HaHE-
CEHUs yria.

e Coxpanenue usMepeHnoro snauenns («Recall/Hold»)

JInst coxpaHeHUs aKTyajIbHOTO 3MepeHHOro 3HavyeHus («Hold») neooxonu-
MO HaxkaTh KkHomky mnamstu «Recall/Hold» u ynepxuBaTh HakaTO MHHUMYM
1 cexynny. Jliist moaTBEp KACHUSI MHANKATOP U3MEPSEMOT0 3HAYCHHS U UHUKATOP
«HOLD» murarot Ha 3kpaHe 2 pa3a, 3aTeM HenpepbIiBHO oToOpaxaercs « HOLD».

Jlyis BhI30Ba Ha AuCIUIeH coxpaHeHHOro 3HadeHus («Recall») neodxomumo
HaxkaTh kHONKY «Recall/Hold» u ynepxxuBath Haxkaroit menee 1 cekyHmbl. Ha
JIMCILJIEE MUTAET COXPAaHEHHOE 3HAUYCHHUE.

JIns ynaneHusi COXpaHEHHOTO 3HAYEHHS HEOOXOIUMO CJIOXKUTh OTKHIHOE
IJICYO U OCHOBHOE IIJI€YO, YTOOBI yrol Mexay HuMmu coctapiisui 0,0°. 3atem HeoO-
XOAMMO HakaTh KHOMKY mamsatu «Recall/Hold» u ynepkuBath HakaToii GoJjee
1 cexynnpl. CoxpaneHHoe 3HaueHue ynansercs, unaukatop «HOLD» ucye3aer Ha
JTUCILTICE.

CoxpaHeHHOE 3HAYCHHE COXPAHAETCA TaKXKe U MOCIe aBTOMATHYECKOTO WM
PYYHOTO BBIKJITIOUEHHUSI U3MEPUTETHLHOTO UHCTpyMeHTa. OnHaKko mpu 3aMeHe Oata-
PEEK/TIOTHOM pa3psiike OaTapeek OHO TePSETCs.

e H3MepeHus ¢ yIIMHUTEILHOH JTMHEHKOH

Y anuHUTENbHAS JWHEHKa 3 TO3BOJISICT M3MEPSITh YTOJ, €CIM KOHTAaKTHas
TTOBEPXHOCTh KOPOUYE OTKUAHOTO Tieya 1.

VY IMMHUTENbHYIO JTMHEWKY 3 HEOOXOIMMO HAJBUHYTH CIIEpear Ha OTKHUTHOEC
miedo 1, mpu 3Tom oOparas BHUMaHUE Ha CTPENKY Ha YUIMHUTEIILHON JTMHEHKE
(puc. 4.12a). llepenBUHYTh YJIMHHUTEIBHYIO JUHEHKY HAa HYKHOE PAacCTOSHHE
MO>KHO 32 MIAPHUP U3MEPUTEILHOTO HHCTPYMEHTA.

Heobxoaumo mpunoXuTh OCHOBHOE TIed0 4 M yIIUHUTEIBHYIO JIMHEHKY
TJIOCKO K U3MepsieMoMy Kparo (puc. 4.12 6, 6, 2).

Ha pucruteir BRIBOAWTCS M3MEPEHHOE 3HAUYCHHME yria W MEXIy OCHOBHBIM
U OTKUIHBIM TIe9oM. VICKOMBINA yrosl V MEXIy OCHOBHBIM M OTKUHBIM IIJICYOM
paccuuThIBaeTCs ClaeAyrommMM oopazom: v = 180° - w.

Brumanue! Henv3sa nepeosucams yonunumenvHyo JuHelKy oanibuie ynopa,
8 NPOMUBHOM CTIyYAE BO3MONCHO NOBPENHCOeHUE YOUHUMESL Naedd.
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1 — omkuonoe nnevo,; 3 — yoruHumenvHasn 1uHelKa (VOIunumens nieua); 4 —ochogHoe
naeyo,
Pucynox 4.12 — Ilpumepsvi 8blnonneHus uzmeperuli ¢ YOJIUHUMENbHOU TUHEUKOU

Pexxum «OAHOCTOPOHHET 0 CKOCAa»

Pexxum «omHocTopoHHero ckoca» («Simple MTR») ciyxut ans pacdera
yriia pacnuia « MTR», korja aBe 3aroToBKHM € OJMHAKOBBIM YIJIOM CKOCAa BMECTE
C TIPOU3BOJILHBIM BHEITHUM YTJIOM X° JTIOJDKHBI B CyMME 00pa30BbIBATh YTOJI MEHEE
180° (Hanpumep, B IUIMHTYCAX, ONOPaX JECTHUYHBIX MEPUI U KAPTUHHBIX paMax)
(puc. 4.13a).

Ecnu 3aroroBku JOJDKHBI COCTHIKOBBIBAaTHCSA B yTriie (Hampumep, B ciyyae
IUTMHTYCOB), HEOOXOUMO M3MEPHUTH YTIIOBOM Yo X°, IPHUIIOKHUB OTKHIHOE U OC-
HOBHOE TIJIeH0 (puc. 4.136). JInst 3anaHHpIX yrioB (HampuMep, B ciiydae ¢ KapTHH-
HBIMH paMaMH) HY>KHO Pa3BECTH OTKHJIHOE M OCHOBHOE TUIEUO HACTOJBKO, YTOOBI
Ha JHCIIee 0TOOPA3UJICS HY>KHBIN yTOJI.

PaccunthiBaeTcsi ropu3oHTabHBIA yron pacmuna «MTR» («Miter Anglex:
TOPU30HTAJIBHBIN yTOJI paciuiia), Ha KOTOPhIA HEOOXOJUMO cpe3aTh JABE 3arOTOB-
KU. [IUnbHBIA TUCK HAXOAWUTCS MPU TAKOM KOCOW PAaCcCHUIIOBKE NEPHNEHIUKYJISIPHO
K 3arOTOBKE (BepTUKaIbHBIN yroia pacnuia coctasiseT 0°) (puc. 4.138).
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HyxHo naxumare kHomky «On/Clear/Off Simple MTR» B Teuenme 1 c.
Ha pgucrniee oroOpaxaeTcsi pacCUMTaHHBIA TOPU3OHTAIBHBIA YTOJ pachuia
«MTR», KOTOpBIE HEOOXOJWMO HACTPOUTh Ha TOPIIOBOYHO-YCOPE3HOM MHIIE,
a Takxxe naaukatop «MTR».

Ecnu u3mMepeHHbIN WM HaCTPOSHHBINM BHEIIHUIN yroji X° COCTaBIseT OoJiee
180°, mocne Haxkatus kaonku «On/Clear/Off Simple MTR» B Teuenue 2 ¢ Ha awuc-
miee oToOpaXkaeTcsl yKazaHue o0 OMIMOKE «----», 3aT€M HU3MEPHUTEIbHBIA UHCTPY-
MEHT MEPEKITIOYAECTCS B PEXKUM «CTAHAAPTHBIX U3MEPEHUI».

Jlns mepexona u3 peknma «OJHOCTOPOHHETO CKOCa» B PEXKUM «CTaHIAPT-
HBIX M3MEpEeHUi» HeoOxoanMo HaxkuMath kHOmKy «On/Clear/Off Simple MTR»
MmeHee | c.

a, o — usmepenue yecio6020 yeﬂa; 6 —YCNMAHOBKA cOPU3OHMANIbHO2O0 yoila pacnuja

Pucynox 4.13 — Ilpumepwvi 8blnonneHus uzmeperull 8 pexcume « 0OHOCMOPOHHE20 CKOCa»
yenomepom GAM 220 MF Professional

BHUMAHME! PaccuutanHblii TOpU30HTANIBHBIN yroa pacnmwia «MTR»
MOXET IPUMEHATHCS TOJBKO B TOPLOBOYHO-YCOPE3HBIX NUJIAX, B KOTOPBIX BEPTH-
KJIbHBIM yron pacnwia HactpoeH Ha 0°. Eciam BepTUKaNBbHBIA Yroa pachuiia
HacTpoeH Ha 90°, yrom ajis MUkl PaCCYUTHIBAETCS CISTYIONIUM 00pa3oM:

HacTpauBaeMbI Ha nune yron = 90° — otobpaxaembin yron «MTR».
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Pe:xxum «IBYCTOPOHHEI0 CKOCa»

Pexxum «aBycroponnero ckoca» («Compound MTR») caykuT 1js pacuera
TOPU30HTAIBHBIX M BEPTUKAIBHBIX YTJIOB pacIiia, KOTJa JBE 3arOTOBKH C pa3-
JMYHBIME yTiaMu (HampuMep, B Clydae TOTOJIOYHBIX TUIMHTYCOB) JTOJDKHBI C TIpe-
JICTBHON TOYHOCTBIO COCTHIKOBBIBATHCS IPYT C APYTOM.

[TopsmoK BBIMOTHEHUST Pab0YHX OTIepAITHiA:

1. Coxpanenue yena naxnona «SPR» (Spring Angle) (puc. 4.14a).

2. Coxpanenue yenosoeco yena « CNRy» (Corner Angle) (puc. 4.140).

3. Onpeoenenue copuzonmanvrozo yeaa pacnuia « MTRy (Miter Angle)

(puc. 4.148).

4. Onpeodenenue sepmukanvrozo yena pacnuia «BVLy (Bevel Angle)

(puc. 4.142).

a —usmepenue yana nakiona «SPRy; 6 —usmepenue yenosozo yena «CNRy; 6 —ycmanoska
eopusonmanvrozo yena pacnuia « MTRy; e —ycmanoexka eepmukanvnoeo yena pacnuna «BVL»

Pucynox 4.14 — IIpumepwvi 8b1nonneHus usmepeHull 8 pexcume «08YCMopOHHe20 CKOCay»
yenomepom GAM 220 MF Professional

o Coxpanenue yena naxkaona «SPRy» (Spring Angle)
CoxpaHeHHUE yIiia HAaKJIOHa BO3MOYKHO CIICAYIOIIUMHE CIIOCO0aMu:

— Tlpu u3BeCTHOM yrIjie HaKJIOHA HYKHO Pa3BECTH OTKHIHOE M OCHOBHOE ILjIe-
90 HACTOJIbKO, YTOOBI Ha JUCIIICE OTOOPA3UTCS HY)KHBIH yroJl HaKJIOHA.

— Ilpu Heu3BeCTHOM yrIjie HAKJIOHA HYXXHO M3MEPHUTH ero. [y 3Toro HeobXo-
JTMMO TIOJIOXKHTh HM3MEPSEMYIO 3arOTOBKY MEXIY OTKHIAHBIM M OCHOBHBIM
TUICYOM.
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Ecnu 3aroToBka CIMIIKOM y3Kasi WM MaJIeHbKasl JIJIs1 TOTO, YTOOBI U3MEPUTH
e ¢ MOMOIUIBI0 U3MEPUTETHLHOTO MHCTPYMEHTA, HY>KHO HCIOJIb30BaTh BCIIOMOTra-
TeJIbHBIE CPEJICTBA, TAaKHE KaK IIa0JOH, a 3aT€M YCTAHOBHUTH MOJYUYEHHBIH yroi
Ha U3MEPUTEIHLHOM UHCTPYMEHTE.

— BbI3BaTh Ha AMcIUIeN YK€ UMEIOIIeecsl COXpPaHEHHOE 3HAY€HHE KOPOTKUM
HakaTueM kHonku mamsitu «Recall/Holdy.

— Haxatp kHOnKy «Compound MTR», 4T00BI COXpaHUTh U3MEPEHHBIH / BBI-
3BaHHBIM M3 MaMATH YroJjl Uil ABYCTOpPOHHEro ckoca. Ha gucruiee orodpa-
xaetcst «SPR» u akryanbubiii yron. Ecnm mpu Hakatum kHomku «Com-
pound MTR» yroxa cocrasisieT 6os1ee 90°, Ho meHee 180°, TO yroa HakjIoHa
«SPR» aBTOMaTHYECKHU MEPECUUTHIBACTCS CIAEAYIOIUM 00pa3oMm:

«SPR» = 180° — uamepeHHbIN/HAaCTPOEHHbIN Yyrosn

o Coxpanenue y2nosozo yzna « CNR» (Corner Angle)

JIns u3MepeHus YrioBOTO yrIjla HEOOXOAUMO MPHUJIOXKHUTh OTKUIHOE
¥ OCHOBHOE IIICYO IUIOCKO K CTEHE, HACTPOUTh Ha U3MEPUTEIHLHOM WHCTPYMCHTE
W3BECTHBIN YTIIOBOM YToJl WIIM BBI3BATh COXPAHEHHOE 3HAYEHUE YIJia U3 aMSTH.

JIJist cOXpaHeHHsI U3MEPEHHOTO WJIM BBI3BAHHOTO U3 MaMSTH YIIOBOTO yria
JUIs JABYCTOPOHHETO CKOCa HYXXHO BHOBb HaxaThb KHOMKY «Compound MTRy.
Ha aucriee otoOpaxkaercss « CNR» u akTyanbHBINA yTol.

o Onpeodenenue zopuszonmanvhozo yena pacnura « MTR» (Miter Angle)

Heo0xomumo BHOBB HaxaTh KHOTNIKY «Compound MTR». Ha aucmiee oTo0-
paxaerca «MTR» n paccuuTaHHBI TOPU3OHTANBHBIN YroJl pacnuia s TOPLO-
BOYHO-YCOPE3HOW IHJIBI.

o Onpeodenenue sepmuxanvrozo yzna pacnuna «BVLy» (Bevel Angle)

Heo6xoaumo BHOBB HaxkaTh KHONKY «Compound MTRy». Ha mucmiee oto0-
paxaetcs «BVL» u paccunTaHHbi BEpTUKAIBHBIA YTOJ pacluiia Jjisi TOPIIOBOY-
HO-YCOPE3HOM NUJIBI.

YkazaHus Ui peKUMA «IBYCTOPOHHEr0 CKOCa»

Ecin yron makinona («SPRy») wim yriosoit yronm («CNR») cocraBistor
oosee 180°, mocie naxkarus kHonku «On/Clear/Off Simple MTR» B Teuenue 2 ¢
Ha JucIuiee 0ToOpa)kaeTcsl yKazaHue 00 OMUOKE «----», IMOCJE YeT0 U3MEPUTEh-
HBIM HHCTPYMEHT TIEPEKITIOYACTCS B PEKUM «CTAHAAPTHBIX H3MEPEHUIN.

PaccunTanublii ropu3oHTanbHbIi yroi pacnuwia « MTR» Moxer npumMeHaTh-
Csl TOJILKO B TOPIIOBOYHO-YCOPE3HBIX MUJIaX, B KOTOPHIX BEPTUKAILHBIN yTOJ pac-
nuia HacTpoeH Ha 0°. Eciy BepTUKAJIBbHBIA yroJl pacnuia HacTpoeH Ha 90°, yrou
JUTSI TIFUTBI PACCYUTHIBACTCS CIIEIYIONTUM 00pa3oM:

HacTpauBaeMbli Ha nune yron = 90° — oto6paxaemMbin yron «MTR»

ITpy HEOOXOAMMOCTH MOXHO BHOBb BbI3BAaTh Ha AMCIUIEH TOPU30HTATIbHBIN
U BEPTUKAJBHBIM YTIJIbl pacnuia, HO TOJBKO 10 T€X MOp, MOKa He Oblia Hakara

kHomka «On/Clear/Off Simple MTR» st mepekiroueHus pekuma.
83



Haxats ans Be3oBa yrios kHonky «Compound MTR». Ha nucrutee oto0-
paxaercas «MTR» u paccunTaHHBI TOPU3OHTAIBHBIA YrOJI pacluia, MOCje Io-
BTOpHOro HaxkaTus kHomku «Compound MTRy» orobOpaxkaercs «BVL» u BepTu-
KaJbHBINA yToJI pactuia.

Jlnia mepexoqa U3 pekuMa «JIBYXCTOPOHHETO CKOCa» B PEKUM «CTaHIAPT-
HBIX M3MEPEHHUI» HeoOxoauMo HaxxumaTh KHomky «On/Clear/Off Simple MTR»
MeHee 1 c.
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4.2.3 3akpenuisomuii MaTepuai 3

|. IIpogoszkuTe NMpeaIoKeHue:

1. Jlnga u3MepeHus yria B OrpaHUYEHHOM paboyeM MPOCTPAHCTBE MPUMEHSETCS
crenuanbHas YJJIMHUTENbHAs JIMHEWKa, KOTOpas Ha3bIBaeTCs

I1. lomosinnTe NpeaioxkeHne HeaocTawIeil uHGopManmei:

1. Ilpu >IEKTPOMEXaHUYECKOM CIOCO0E H3MEpPEHHUsI yriia H3MEpSEeMbId yroj
B AHAJIOTOBBIN Y BBIBO-
JIUTCS 111 UHIUKAUHA HA TUCIUICH.

2. [punnun aeiicteus mudposoro yriomepa GAM 220 MF Professional ocHoBan
Ha METOJIe U3MEPEHHUS C UCIIOJIb30BaHHEM
(poTaliMOHHOTO CeHCOopa).

I11. BoiOepuTte oquH NpaBUJIbLHbINA OTBET U 00BeUTE:

1. Onpenenuth Maneiiinee OTKJIOHEHHUE OT TOPU3OHTATBHOTO MM BEPTUKAIBHOTO
YPOBHSI TIO3BOJISIET YCTAHOBJICHHBIN B U poBoM yriomepe GAM 220 MF Profes-
sional

a) OTBeC; 0) yKIJIOHOMED;
B) yUJIMHUTEIbHAS JUHEHKA.
OtBer:

IV. PaboTa ¢ pucyHkoMm:

1. Onpenenute 1Mo pUCYHKY HAMMEHOBAHUE MIPHHAIJICKHOCTH H(PPOBOro yriiome-
pa GAM 220 MF Professional u manumute ero Ha3HaueHue:

» \
go%©
3

W

\

a) HauMeHoBaHue MPUHAICHKHOCTH —

0) Hasnauenue —
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V. Bbi0epuTe HECKOJIbKO NPAaBUJIBLHBIX 0TBETOB M 00BeAUTE:

1. ITudbposeim yrmomepom GAM 220 MF Professional MoxHO BBITIOJIHATE CIIETY-
IOIIKE OIICpaIIHK:

a) U3MEpEHUE U NMePeHOC YTIIoB; 0) pacder OJHOCTOPOHHHUX U JIBYX-
CTOPOHHUX CKOCOB;
B) H3MEpPEHHE PACCTOSIHUS U IIONIA-

.
OrtBer:
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4.3 IlpoBepka cTeneHu ycBoenuss matepuaa (Moaynau 2 u 3)

|. IIpogoskuTe NpeaioKeHue:

1. Ilpu u3mMepeHnu yKJIOHA UCHOIB3YIOTCS TPU METOJ1a U3MEPEHHUS: :

2. Jlnst BeipaBHUBanus ykioHoMmepa GIM 60 L Professional na mmockoit u HepoB-
HOU TIOBEPXHOCTH B KOPITYC U3MEPHUTEIBHOTO MPUOOpa BCTPOCH

I1. lomosinnTe NpeaioxkeHne HeaocTawieil uHGopmManmei:

l. C HCIIOJIb30BAHHUCM yriomepa IMIPUMCHAIOT MCTO/bI H3Mep€HHﬁ
)51 Bpalaromieroc:a

JaTurKa.

2. Ilpu >MEKTPOONTUYECKOM METOZE M3MEPEHMsI YKJIOHA OTKJIOHEHHE ITy3bIpbKa
BO3/IyXa OT 3TAJOHHOTO TMOJOKEHUS PETUCTPUPYETCS , 00paba-
THIBACTCS U3MEPUTEIBHBIM YCTPONUCTBOM W HWHAMIHUPYETCS
B LU(pOBOM BUJIE HA AHCILIEE.

3. DACKTPOONITUIECKANA METOT H3MEPEHUS C UCITOIH30BAHUEM POTAIMOHHOTO CEH-
COpa OCHOBAaH Ha CPaBHEHUU yria ¢ YTJIOM
Ha KPyroBOM LIKaJIe

4. Iudpossim ykmonomepom GIM 60 L Professional ¢ abcomoTHON TOYHOCTHIO
MOYKHO TICPEHOCHUTh Ha JUITMHHBIC PACCTOS-
HUSL.

I11. BbiOepuTe HeCK0JIbKO NPAaBUIbHBIX OTBETOB U 00Be/UTE:

1. B uuposom ykimonomepe GIM 60 L Professional mpenycmorpena dyHkIust aB-
TOMAaTUYECKOH 3BYKOBOI CUTHAJIM3AIMK P YCTAHOBKE YPOBHS B MOJIOKEHUE:

a) TOPHU3OHTAJIBHOE; 0) BEepTUKAIBHOE;
B) «aJlbTepHATUBHBIIN 0°; r) 3aJaHHOE MOJIb30BATEJIEM.

OTtBer:
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IV. Pabora ¢ pucyHkom:

1. OmnpenenuTe MO PUCYHKY BHJIBI ONEpAIHii ¢ HCIIOJIb30BaHUEM HHU(POBOroO yIiIo-
mepa GAM 220 MF Professional u moanumuTe moj OykBamu a, 0, B.

6 —

Pucynox — Hamepenus ¢ nomowvio yugposozo y2nomepa
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S HUBEJIUPbI

5.1 Moayasb 4 «OnTHyecKue HUBEJIUPbD?

Y4eOnblii MaTepuaJ 4

5.1.1 YerpoiicTBO, Kiaaccu(puKAIUA ¥ METO/IbI M3MepPeHnH

OmHuM U3 caMbIX PacIpoOCTPaHEHHBIX BUJIOB PabOT, BBHIMIOJIHIEMbBIX B reojie-
3UH, SIBIISIETCS 2eoMempuiecKkoe Hugeauposanue — METOJl ONPEICIICHUS npeguvluie-
HUli IyTEM GU3UPOBAHUS 20PU3OHMANbHBIM JIYYOM C TIOMOILBIO Huseaupa u om-
cuema pasHocmu 6bicom MO BEPXHEMY M HWKHEMY IITPUXY BU3UPHOTO MEPEKpe-
CTUSL HUBEIUPHOU PELKU.

CaMbIMU PacCIPOCTPAHCHHBIMU U TIOMYJISIPHBIMU T€0JI€3UYECKUMH MTPUOOpa-
MU SIBJISIIOTCS onmuyeckue Hugeaupsl. ITH TMPUOOPHI pa3IUUYAIOTCS MO0 TPUHITUITY
UX paboThI U CIIOCOOY BHITIOTHEHHS U3MEPEHUH.

Husenup onmuueckuii — ONTHUKO-MEXaHUYECKUM MPUOOP JUIsI HUBEIMPOBA-
HUS, TO €CTh UMepeHus pazHocmu evicom (TPEBBIIICHUN) MEXTY HECKOJIbKUMU
TOYKAMH.

Onmuyeckue Hugenupsl OAPANECISAIOTCS HA TPU TPYIIbL: 8bICOKOMOYHbLE,
mounvie u mexnuyeckue. llonaganue HUBEIMpa B TY WIM UHYIO TPYIIILY OINPEaeIis-
€TCs IByMs [IOKA3aTEIIsIMU:

1. Veeruuenuem onmuueckou mpy6Ovl, BHIpA)KEHHOM B KpPATHOCTU yBeJIHYe-
HUS

2. Tounocmyuio omcyema, BIPAXKEHHON B MUJITUMETPAX, KOTOpas onpeaess-
€TCSl CPEAHEKBAIPATUUYECKOM IMOTPEUIHOCTHIO M3MEPEHMS IPEBBIMICHUS Ha 1 KM
JIBOMHOTI'O XO0/a.

TouHOCTP OTCUeTa JUIsl BBICOKOTOYHBIX TEXHUYECKUX HUBEJIMPOB M0 HUBE-
JUPHBIM peiikaM cocTaBiigeT He Oonee +0,1 MM, a 1151 TEXHUYECKUX HUBEIUPOB —
+(1-2) mm.

Texnuueckue HugeaUupsbl MOXKHO UCTIONB30BATh I 2py0020 usmepeHus pac-
CcmosHuUlL, a HEKOTOPBIE MOJIENIU, OCHAIIICHHBIC JINMOOM — U ISl 2pYObIX U3MepPeHUl
V2Jo8.

[lepBbie ymoMuHaHUs O MPUOOPE, UCTIOIB3YIOMIEMCS AJI1 U3MEPEHHUS pa3HU-
bl BBICOT, OTHOCSTCA KO || Beky /10 Haiei 3pbl. B HUX onuchIBaeTCS yCTPOUCTBO,
U3MEPSIONIEe BBICOTY Ha OCHOBE CBOMCTB COOOIIAIONIMXCS COCYAOB. DTO MpPO-
CTEHIINI MpuMep THIPOCTATUYECKOTO HUBEJIIUPOBAHUS (puc. 5.1).

[lepBbIM CyllleCTBEHHBIM HOBILECTBOM CTallo M300peTeHue lammneem (puc.
5.26) B 1609 roay 3puTeabHON TPYOHI.

Kornma B 1611 roay Kemnep (puc. 5.26) nobaBuil K 3puUTEIbHON TPyOE BH-
3UPHBII KPECT, MPUOOP BO MHOTOM CTaJ MOX0K HA COBPEMEHHBIM HUBEIIUP.
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Heckonbko mo3zxe, B 1674 rogy ontudyeckuil HUBenup ObL1 yiydiieH MoH-
TaHapu (puc. 5.22). OH 100aBWI K BUSUPHOMY KPECTY OalbHOMEpPHble HUMU, ITO
CIEJIaJI0 BO3MOXKHBIM U3MepeHUe PAcCmOAHULL

Pucynox 5.1 — I'uopocmamuueckutl Hugeiup

B 1890 romy Obu1 co37aH MEPBBIA 8bICOKOMOYHBIU ONMUUECKUL HUBEAUD.
Ero aBTOpoM cTaim Ham cOOT€4EeCTBEHHUK, pycckuil reoxes3uct J.JI. I'eneonon

(puc. 5.20).

a) 2) 9)
a —onmuueckuil Hugeaup, 6 — Lanunei (1564-1642), ¢ — Kennep (1571-1630), ¢ — Moumanapu
(1633-1687); 0 —'eooonos (1854 — 1908)
Pucynox 5.2 — Ocnosononodichuxu onmuyecko2o Huseaupa
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B 1948 rony B CCCP usBectasim reonesuctom [.FO. CrogonkeBudyem ObLT
U300peTeH aBTOMATUIECKUIN KoMneHcamop il ONTHYECKOTO HUBEIHUPA.

KomnieHcaTop — yCTpOHCTBO, TTO3BOJISIONIEE BOCIIPUHUMATH U KOMIICHCHPO-
BaTh NIEPEMEIICHISI, TEMIIEpATypHBIC NedhopManui, BUOPAIIUN, CMEIICHHSI.

Komnencamop ¢ macnumnvim Oemngepom TIO3BOJISET aABMOMAMUUECKU
YCTaHOBUTH BU3UPHYIO OCh MPUOOpa B TOPU3OHTAIBHOE (pabouee) TOJ0KEHUE Ja-
e MPY HE3HAYUTEIILHOM HAKJIOHE HHCTPYMEHTA,

Ilpunyun oeiicmeus onmuuecKo2o HugeaUpa

Jlyu, ipodins yepe3 OOBEKTHB, nonaoaem HA NPUEMHYIO HpUsMy, KOTopas
npenomisem €ro Ha MOJBELIEHHOE 2opu3oHmanbho sepkano. Jlanee, ompaosrcasce
OT 3€pKaja, JIyuy nonaoaem Ha nepeoaowylo npusmy, a OT He€ Ha OKVIAp U cem-
yamky 2na3a 4enosexd.

3epkajio CBOOOJIHO TOJIBEIICHO B KOMIIEHCATOPE HA CTAJbHBIX HUTIX, KOH-
CTPYKTUBHO BBITIOJTHEHO B BUJEC MasTHUKA, U MIPU HAKJIOHE MPUOOpa KaKIbIM pa3
CTPEMUTHCS 3aHATH CTPOTO TOPUZOHTAIBHOE MOJIOKEHUE, TEM CAMBIM KOPPEKTUPYS
OINTUYECKUM JTyY.

Ha pucynke 5.3 npencraBieHa cxema ONTUYECKOT0 HUBEJIUPA C KOMIIEHCa-
TopoM. OnTHYecKas cxeMa HUBEJIUpa MOX0Ka Ha TOJI30PHYIO TPyOy.

B xomnieHcaTope mpuMeHsIeTCs MacHumHbll Oemnghep KoneOaHuu.

'
PAViey
|||||||||||l|||||||||]|||[|||||||||'|||||||||||||||l|||||||.||||||||||||
1 2 3 Cuctema KomneHcaropa

Nnuna e
ropu3oHTa P
3epkano BU3UPHbIX
HUTEN

MarHutHbIn gemndep

1 —obvexmue; 2 —npuémnasn npuzma, 3 —nepedarowas npusma, 4 —oxyaap, 5 —3epkaio

Pucynok 5.3 — Cxema onmuueckozo nugeaupa ¢ KOMREHCAmopom
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B maecnumnom demnghepe BepxHsisi 4aCTh MAasITHUKA BBITIOJTHSIETCS U3 HEMar-
HUTHBIX MaTEpHUaoB, HAIPUMEP, U3 MEIHBIX CIJIaBOB. Ha HEKOTOpOM yaaieHuu
OT BEpPXHEN YaCTHU MASITHUKA B KOPITyCE KOMIIEHCATOPa BCTPOCH MArHUT, KOTOPBIM
Y TaCUT KoJieOaHWs pacKauyMBaIOIIEro MasTHUKA.

['maBHBIN NMPUHIIMIT MAarHUTHOTO JieMridepa — ramieHue KojaeoaHui moj ac-
CTBUEM MArHUTHOTO MOJsA. Kaxapiil pa3 B MOMEHT HNPOXOXKICHHUS MAagsTHUKA MUMO
MAarHuTa MPOUCXOJUT €r0 TOPMOKEHHUE — U TaK HECKOJIBKO pa3 J0 IOJHOM OCTa-
HOBKHM MasTHUKa. [Ipu 3TOoM n300pakeHue B IoJjie 3peHHUs TpyObl HUBEIUpa IMOJ-
HOCTBIO CTAOMIIM3UPYETCHI.

CoBpeMEHHBIE ONTUYECKUE HUBEIMPHI OTIMYAIOTCS BBICOYAMIIEH MPOYHO-
CTBIO M HAJIC)KHOCTBIO, UTO MO3BOJISIET O MAKCUMYMY HCIIOJIb30BaTh WX B MOJIE-
BbIX yCIOBHSX. COBPEMEHHBIE ONTUYECKUE HUBEIUPHI HAJEKHBI U MPOCTHI B IKC-
rryatanuu. Eine oqHON OTIMYUTENRHOM YEPTOM ONTUYECKOTO HUBEIUPA SBIISIETCA
CIOCOOHOCTH paboTaTh MpH AKCTpEMalbHBIX Temreparypax oT —10 mo +50 °C
Oylarogapsi TOMy, 4TO B HEM OTCYTCTBYIOT 3JIEKTpOHHBIE aetanu. [Ipu padote
Ha CTPOMUTEJILHOM IUIOMIAJKE OYEHb BaXHO OBITh YBEPEHHBIM, YTO HH IbUIb,
HU BUOpalliyd, HU Bjlara HE OKa)XyT HETaTHMBHOI'O BIMSHHUS Ha W3MEPUTEIbHBIN
MHCTPYMEHT.

5.1.2 Onrnyeckuii HmBestup GOL 20 D Professional

Ontuueckuit HuBearp GOL 20 D Professional — mepBsslii onTtuveckuii HUBe-
JUPHI B JIUHCHKE M3MEPUTEIbHBIX MHCTpyMeHTOB BOSCh, mpegHasHavyeHHBIN 1s
MIPOBENICHUS HUBEIUPOBOUHBIX pabOom Ha CTPOUTEITHLHOM TUIOIIAIKE.

Ontuueckuit HuBenup GOL 20 D Professional (cm. puc. 5.4) npenHa3HaueH
IUISL onpeoenienus U nPosepKuU MOYHO 20PU3OHMANIbHLIX TUHUL, @ TAKXKE MPUTOJCH
TUTSL U3Meperust 8blcom, paccmosinuti u yenos. OH OTHOCUTCS K KJIacCy TeXHUYe-
CKUX HHUBEIIMPOB U TIPUTOJICH JIJIsl HUBEMpoBaHwusl 1o [V kiaccy.

Husenup GOL 20 D Professional otimuaercss komnakmuuim, opeanuyHvim
ouzaiHom, 4YTO JellaeT ero yaoOHbIM U 3(PGEeKTHUBHBIM B HCIOJIb30BAHUM.
OH yaa4HO 0O6veduHsem B ceOE cogpemeHHble 2eode3uuecKue mexHoi02uu, y0oo-
HY10 Ghopmy u npocmomy 6 pabome. IIpubop pazpadoTaH creuaibHO JJISI UCIOJIb-
30BaHUSl Ha CTPOUTENBHBIX IUIOMIAIKAX 6 MAKCUMAIbHO JICECMKUX VCIOBUSX,
MIOTOMY €T0 KOpHYC BBITIOHEH U3 0I0pAle8020 CHIABA.
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BCTpoeHHbIn npuuen Pyuka

/ hokycupoBku

PerynuposoyHas
nuH3a

BonbLion 0ObeKkTUB

nnnnnnnnn

BHyTpeHHWiA KomneHcaTop

My3blpbKOBLIV YPOBEHb

KOcTupoBo4yHas pydka HaBopasLwme BUHTbI

[Opn30HTanbHbIN KPyr
C rpagyvnpoBKoW

Pucynok 5.4 — Onmuueckuii nusenup GOL 20 D Professional

* FOcmuposounas pyuka — 6 mexHuyecKoll aumepamype 8cmpeyaemcs u opy2oe Ha36auue
«971€68AYUOHHBIU BUHIMY

Yempoiicmeo onmuueckuii nugenupa

e 3pumenvras mpyba — ONTUYECKOE YCTPOMUCTBO, CBOOOHO BpalllaroIieecs
B TOPU30HTAJIBLHOM MJIOCKOCTH, KOTOPOE OTBEYAET 32 CUCTEMY HaBeJeHUs Ha 00b-
eKT ChEMKH. DTO TJIaBHBIA paOOUYMil 2JIEMEHT HUBEJIHPA.

3pumenvuas mpyda HUBEIMPA MOKET BPAIIAThCS B TOPU3OHTAIBHOM TIOC-
KOCTH U TOYHO HABOJUTHCS HA U3MEPAEMYIO TOYKY IPU TOMOIIU HABOOAUUX
sunmog. OHa OCHAIllEHa CBETOCUJIBHOW ONTHUKOM, YTO MO3BOJISIET JIETKO CUUTHIBAThH
MOKAa3aHUs C PEUKH JaXXe B YCIOBUSX IJIOXOW OCBEIIEHHOCTH.

Bonbiioii 00beKTHB U KaUeCTBEHHAsT ONTHKA JaroT 4€TKOo¢e H300- |

pakeHue
 J

o Kpyenvitli ny3ulpbKo6blil YpOeHb — TyBCTBUTEIIBHOE YCTPOUCTBO, MTOKA3bI-
BaloIee TOYHOCTh OPUECHTHUPOBAHUS NMPUOOPA OTHOCHTEILHO OTBeca. Bee HuBem-
pBl UMEIOT Kpyeavlil NY3blpbKOGbI YypoGeHb NI TPyOO yCTaHOBKH mpuOOpa
B pabodee (rOPU30HTAILHOE) IMOJIOKECHHE. TOYHOCTh KPYTJIOTO YPOBHS COCTAaBIISICT
8'/2 MM.

ITy3pIpbKOBBI YPOBEHb KOHTPOJIUPYET TOUYHOE OPUEHTHUPOBAHHE
HUBEJINPA OTHOCUTEIIBHO OTBECA
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o Tpecep — mMojACTaBKa C TpeMsl MOJbEMHBIMU BUHTAMH JJI MPUBEACHUS
BU3WPHON OCH HUBEJIMPA B TOPU3OHT.

e [opuzonmanbHulll 1UMO — TOPU3OHTAIBHBIA KPYT ¢ TPayupoOBKOMl B rpa-
Jlycax, TMO3BOJSIIONIMNA M3MEPSATh TOPU3OHTAIBHBIA YroJl ¢ TOYHOCTHIO *+1° mipu
BpaIICHUH 3pUTEIBHON TPYObl OTHOCUTENILHO MOICTABKHU.

o Pyuka ¢poxycupoexku OTBEYAET 3a Pe3KOCTh BUIUMOTO U300paKEeHUS,

e Komnencamop — BaXHEHIIUN JIEMEHT COBPEMEHHOI'O HHUBEIMPA, OCHA-
HICHHBIA MacHumusvim oemngepom. IlpakTyecku Bce COBPEMEHHBIE reojie3uye-
CKHE MPUOOPBI OCHAIIEHBI KOMNEHCAMOPOM C MACHUMHBIM OeMnghepom, KOTOPhIT
MO3BOJISIET agmomamuiecku yCTAaHOBUTh BU3UPHYIO OCh pUOOpa B TOPU30HTANb-
Hoe (pabouee) MOJOXKEHUE JaKe MPU HE3HAYUTEIHHOM HAKIOHE WHCTPYMEHTA,
M03TOMY T'€0JI€3UCTY TOCTATOYHO NPUOIU3UTENIBHO YCTAHOBUTH PUOOP B pabouee
IIOJIOXKEHUE 110 KPYTJIOMY ITy3BIPEKOBOMY YPOBHIO.

Kommnencarop mnoanepKuBaeT HHCTPYMEHT B CTPOTrO TOPU30HTAJIbHOM
MOJIOXKEHUH, TP HEOOXOJUMOCTH KOPPEKTUPYET €ro U MCKIIOYAET MOIPEIIHOCTH,
BBI3BAaHHBIC HAKIIOHOM (ITOBBIIIAET TOYHOCTh U HAJIS)KHOCTH PadoT).

e Hasooawue (noovémnvie) sunmol 1Jisl IPUBEACHUS HUBEIMpa B padodee
nosioxkeHue. g ynoOcTBa HSKCIUTyaTallud COBPEMEHHBIM HUBEIUP OCHAIICH
yIOOHBIMU SPTOHOMUYHBIMUA BUHTaMH. JIOCTOMHCTBO MOJBEMHBIX BUHTOB B TOM,
YTO Mpu padoTe B MepyaTKax Ha CHIIBHOM MOPO3€ HaBEJCHUE Ha 11eJIb HE BbI3bIBA-
€T HHUKAKUX CIIOXKHOCTEH. J[JI1 TOYHOM yCTAaHOBKM BU3UPHOM OCU HUBEIIHpA
B FOPU30HTAJIBLHOE MOJIOKEHUE MPHU B3SITUU OTCUETA IPUMEHSIETCS IOCMUPOBOYHAS

pYuKa.

Tounoe HaBeneHue
CrneuunanbHas miuaTdopMa ¢ BAHTAMU U YIIIOBOM pa3METKON CITYKHUT
JUTsl yCTAaHOBKH HEOOXOAMMOTO YTJia TOBOPOTA

o Humsnoti oanrbHomep ONTHYECKONU TPYOBI JJIsl OMPENCIICHUS pACCMOsHUUL
MedHcO0y HUBETUPOM U U3MeEPAEeMOl MOYKOU TI0 HUBEIMPHON pelike. DTO CBA3aHO
C HEOOXOAMMOCTHIO KOHTPOJIMPOBATH PABEHCTBO IIJIEY NPU HUBEIUPOBAHUH CIIO-
COOOM «H3 CEPEIUHBI.

OcHogHble XapakmepucmuKky Onmu4eckKux Hugeaupos:

e Eounuya uzmepenus yenos. B HEKOTOPBIX CTpaHax yribl NPHUHATO HU3MeE-
paTh B ronax (1 Gon =0,9 °).

B Poccuto mocrtaBisroTcss mMpUOOPHI C TPATyUPOBKON TOPU30HTAIHLHOTO
auMOa B IPUBBIYHBIX 2padycax.

o Kpamnocmo ysenuuenus 3pumenvHoti mpyosl. Uem Bblllle KPaTHOCTh, TEM
BBIIIE JAJIBHOCTh pa0OThl U MEHBIIIE YCTAIOT Tria3a npu padore. Ho cTouT y4uThi-
BaTh, YTO C YBEITUUCHUEM KPATHOCTH CHIDKAETCS YroJl 0030pa ONMTHYECKOU TPYOBI.
CambiMu pacripocTpaHeHHbIMHU SBISIIOTCS 20-1, 24-X 1 32-X KpaTHBIM YBEJIUYCHHU-
eM.
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Ontuueckmii HuBeup GOL 20 D Professional umeer 20-kpaTHOoe yBemuye-
HUE, C BEPTUKAIBHBIM H300pakeHueM. J[namerp oObeKTHBA IPHOOpa COCTABIISCT
36 MM, oJie 3penus 1°30°.

o Toynocmb HuBenUpoBaHusi — 3TO TMOKa3aTeldb JAOMYCTUMOIO OTKJIOHEHHS
BU3HPHOU OCH OT TOPHU30HTA.

Cpeonexeadpamuyeckasn owubka npu 0gotinom Husenuposanuu GOL 20 D
Professional cocrasiser £2,5 MM Ha 1000 M. DTOT TIPUOOP MOYKHO UCIIOJIB30BAThH
IIPU CTPOUTEIBCTBE 00OMO8, 00PO2, MOCHO8, DACCEUH08, NYMenpo8o008, OJisl KOH-
MpoJisi YCMAHOBKU ONAyOOK U ONop, 8 2eode3ul, 3alusKu QyHoamenma u oaxce
NIAHUPOBKU TAHOUADMHO20 OU3AUHA HA 3eMeTbHOM YudcmKe.

e Pabouuii ouanazox B METpax TOBOPHUT O MAKCUMAJILHOW PACUETHOU JaiTh-
HOCTH HUBEJIHPA.

Huseaup GOL 20 D Professional crmoco6en pabotath B CIEAYIOIINX AHAara-
30HaX (POKYCHOTO paccTosTHUSA: MUHUMaNIbHOE — 30 cM, MakcumasibHoe — 100 m.

® Sawuma om enewHux 6osoeticmeuil. OnTHYecKre HUBEIUPHl BOsch nme-
10T crernenb 3amuThl [P 54. [lepBas mudpa «5» o03HavaeT 3alUTy OT MBUIH: I,
nomagias B KOpIyc, He HapyiaeT padoty npudopay. Bropas uudpa «4» o603Ha-
YaeT 3allUTy OT BOJSHBIX OpBI3T. YCTPOMCTBO HAAEKHO 3alTUIICHO OT MOMaaHus
MBUIM U Karelb BOJIBL.

o Pe3vOa 0na Kpennenus wimamusa — 5/8 owima.

e Pabouas memnepamypa coctasisiet ot —10 no +50 °C.

e Temnepamypa xpanenus coctaisietr oT —20 go +70 °C.

Ilpeumywecmea onmuueckozo nuseaupa GOL 20 D Professional:

® UCKIIOUUMENbHASL NPOYHOCIb — UOEAIbHbII 8apuanm 0as pabom @He nome-
WeHUll; OCHAWeHbl NPOUYHbIM MEeMALIUYeCKUM KOPHYCOM C 3aUuumou om
nuliU U 800sHbIX Opbize (IP 54);

® POYHOE UCNOJHEeHUe CO BCMPOEHHbIM KOMNEHCAmopom U cepuieckum
YposHeM,

® cuxcamop (3amMoK) 015 3auumvl KOMNEHCAmopa 80 8peMsi MpPAHCNOpPMu-
POBKU;

® neHmanpusma 01a y0obcmea cuumvl8aHusi NOKA3aHul cghepuieckozo ypos-
H3L,

® Oonbuas yOoOHas pyura Gokycuposxu 0jisi RPOCMo20 8blPAGHUBAHUS,

®  C8EMOCUNbHBIL 00BEKMUB OJISl YeMKO20 CYUMbBIBAHUS WKAbL USMepUmensb-
HOU peuKu,

® gepmuKaibHOe U3006padicerue;

®  8bICOKASL ABMOHOMHOCb PAOOMb,

®  HAOEXCHBIU KOMNEHCAMOP C MASHUMHBIM OeMNGePOM NO380.J15em UCNOIb30-
8aMb HUBEAUD 8 YCI0BUAX BUOPAYULL,

® BU3UP 01 OLICMPO20 HABEOCHUS HA Yelb,

® COPU3OHMATILHBIU KPY2 C YeMKOU 2padyupo8KOoL N0360J5em 8bINOIHAMb
OCHOBHbIEe pabomMyl NO BbLIPAGHUBAHUIO HA KOPOMKUX PACCMOSHUSAX,
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® B000- U NLLIE3AUWUWECHHASL KOHCIPYKYUSL,
® MemaniudecKuil KOpnyc nogovluiaem 001208e4HOCHb;
®  YOOOHbBIE IP2OHOMUYHBIE HABOOAUUE BUHMBL NO 0OeUM CMOPOHAM Npubopa.
Heoocmamox onTudeckux HUBEIMPOB B TOM, YTO OHU UMEIOT 02PAHUYEHUS]
BO BpeMs pPabOThI npu HeOOCMAMmMoOYHOM OCEeUleHUU T NILOXUX NO20OHBIX YCIOBUSIX.
CpaBHHTENBHBIE XapPAKTEPUCTUKH ONTHYCCKUX HHUBEIUPOB MPUBEICHBI
B Tabnuue /.1 npunoxenus /.

5.1.2.1 HacTpoiika onTHYeCKOI0 HUBEJIMpPAa

Kax b1t pa3 nepes HagaioM paboThl HEOOXOAMMO IPOBEPSATh TOUHOCTH HU-
BEJIMPOBAHUS M TIOKa3aHUH M3MEPUTEIHHOTO MHCTPYMEHTA, a TaKXKe IOCHe -
TEJTHLHOW TPAHCIIOPTUPOBKHA U3MEPHUTEIILHOTO HHCTPYMEHTA.

CHayasia HUBEHP HYKHO YCMAHOBUMb U HACMPOUMNDb.

Ha HOXKax mTaTuBa UMEIOTCS 3a2CUMbL, KX HYKHO OMKPbIMb.

Bv106uHymuv HOJCKU HA HYIHCHYIO 8bICOMY U 3AQUKCUPOBAMb UX C TIOMOIIBIO
3KUMOB. J[J1 TOT0, 9YTOOBI MTATHB OBLT JOCTATOYHO HAICKHO YCTAaHOBJICH, HYXK-
HO TIPUJIOKUTH HEOOJBIIOE YCHIINE M BAaBUTh B TPYHT HOXKKH INTAaTUBA. Ycmano-
BUMb HA WMAMUGe HUBEIUP N 3aKPEenums €20 GUHNOM.

Kpyeanvtii yposens HEOOXOJIUMO pACNONIONCUMb MEHCOY 08YMs NOOLEMHBIMU
suHmamu TIOJCTaBKUA Tperepa, a IMOTOM 6paujams OOHOBPEeMeHHO 00a Sunma
(A u B) B IpOTHBOIOIOXKHBIX HAIIPABJICHUSX, CICIS 32 TEM, YTOOBI 1)3bipeKk OKa-
3aJICs nocepedure Mexay BUHTamMu (puc. 5.5).

1. o 2.
OamO
© ©

Pucynok 5.5 — Hacmpotixa onmuueckoeo Hugeaupa npubopa K cvbemke

Jlanee HY)KHO npusecmu ny3vlpex 6 YeHmp Hy1e6020 NYHKMA TOIbEMHBIM
BuHTOM C. Pa3zBepHyTh Bu3upHyto TpyOy Ha 180°. Eciu Bo3aylIHbIN My3bIph CMe-
CTUTCS U3 IIEHTpa KPYIJIOTO YPOBHS, KPYIJIbI YPOBEHb HEOOXOAUMO MOJPETyJIu-
poBatb. Tenepb npuOOpP OTTOPU3OHTHPOBAH U TOTOB K UCIOJIB30BAHUIO.
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DoKyCHMPOBKA 3pUTEIbHOM TPYOBbI
Heo6xonumo nasecmu 3pumenvryio mpyoy Ha CBETJIBIA 00beKm U 8paujams
OKYJAp, TIOKA 8U3UPHOE nepeKpecmie He IPUOOPETET peskocmsb (puc. 5.6).

HamnpaButh 3putenbHyto TpyOy Ha HUBEIMPHYIO peHKy, MpU HEOOXOIUMO-
CTH UCIIOJB30BaTh scmpoennslil npuyen (BU3up rpy0oi HacTpoiiku). HyxHO Kpy-
TUTh PYUKY POKYCHUPOBKH J0O TEX IMOP, MOKA HE OYJET YETKO BUIHO JICJICHUE HUBE-
aupHOU peilku. C MOMOIUBIO 10CMUPOBOYHOU pyuKy BBIPOBHSATH BHU3UPHOE IEpe-
KpECTHEe TOYHO MO LIEHTPY HUBEIHpHOH peiiku. [Ipu mpaBunbHON (HOKycHpOBKE
3pUTEIBLHON TPYOBI BU3UPHOE MEPEKPECTHE U N300paKEHUE HUBEIIMPHOU PEUKH HE
JOJDKHBI NEpEMENIAThC OTHOCHUTENIBHO JAPYT Apyra, KOrja MOJIb30BaTENlb BOJUT
IJ1a3 34 OKYJIIPOM.

Pucynox 5.6 — @oxycuposxa 3pumenvroti mpyowvl

5.1.2.2 IllpuHIMN CbEeMKH ONTHYECKUM HUBEJIHPOM

[Tocne mpuBeaeHus: npubopa B pabouee MOJOKEHUE MOXKHO MPUCTYNATh
K CbEMKE.

3putenbHas TpyOa HaBOAUTCS HA 3a0HION HUSeIupHyio peuky (4EpHyo CTO-
pony). [anee, Bpamas pyuky (OKyCUPOBKH, TOOUTHCS XOPOLIEH BUAUMOCTH PEil-
KH. 3aTeM ¢ TTOMOIIBIO FOCTUPOBOYHOW PYUYKH COBMEIIAETCS MEPEKPECTUE C HUBE-
JUPHOW PEHKOM, a IMy3bIPEK YPOBHS MPHUBOJMTCS B «HYJb-IIYHKT». CHHUMaeTCs
OTCUYET TI0 CETKE HUTEH 3PUTEIBHON TPYOBI — MaJTbHOMEPHBIM U CPEIHEMY IITPH-
Xam.

3putenbHas TpPyOa HABOIUTCS Ha nepedHioro peuky (uepnyio CTOPOHY),
My3bIPEK MPUBOJUTCS B «HYJIb-TTYHKT», CHUMAETCS OTCUET.

3putenbHas TpyOa HaBOJIUTCA HA KPACHYHO CMOPOHY nepeoHell uacmu peu-
KH, 3aTE€M CHIMAETCS OTCUET 110 CETKE — TI0 CPEAHEMY €€ IITPUXY.

Hapoautcs TpyOa Ha uepHyto CTOPOHY 3a0Hel CHOPOHbL petiki 1 CHUMASTCS
OTCYET.
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TexHoJiOTMYeCKHE oONepaluM HW3MEpPeHHil ONTHYeCKHM HHBEJIHPOM
GOL 20 D Professional

H3zmepenue paccmoanus.

1. OTueHTpUpOBaTh HUBEIUP O TOUYKE, IO KOTOPOH HEOOXOAUMO U3MEPUTH
paccTosiHue;

2. CocuuTaTh 3HAYEHHE BBICOTHI HAa HUBEIMPHOM pEUKE II0 BEPXHEMY
Y HWOKHEMY IITPUXY BU3UPHOIO NIEPEKPECTHS;

3. YMHOXHUTh pa3HULly Mexay ooonmu 3HadyeHussMdA Ha 100, 4ToOsl onpene-
JUTh PACCTOSIHUE OT M3MEPHUTEIBHOIO0 MHCTPYMEHTA JI0 HUBEIMPOBOYHOU PEMKU
(puc. 5.7a).

Cobunronast 3Ty moCieI0BaTeNbHOCTh JEHCTBUN, MOKHO BBIIOIHAThH pa3iiny-
HBIE€ BUJBI pabOT, HaIIpUMeEp, MPU YCTPOUCTBE Teppac.

[Ipu omnpenesieHHOM HaBBIKE MOJIB30BATENS PACCTOSHUE MOXKHO OIPEAEIIHUTD
C TOYHOCTBIO 10 10 cM.

Paccrosane = (1,347 — 1,042) x 100 = Bricora=1,195 M
=0,305 x 100 = 30,5 (m)
a) 0)

a —u3MepeHuepaccm0;zHuL7; 6 — UsmMeperue 6blCombvl

Pucynox 5.7 — H3mepenus ¢ nomowbio HugeaupHou petiKu

Cuumuvleanue 3Ha4eHUIl 6b1COMbL
CuuThiBaHNE 3HAYCHHE BBICOTHI HA HUBEIMPHOU pelike HeOOXOIUMO MPOHU3-
BOJIUTH 110 CPEHEMY IITPUXY BUSHPHOTO TIepeKpecTus (puc. 5.76).
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Onpeoenenue paznocmu évicom
[Ipu cobmroieHn TEXHOJIOTHYECKOM MOCIIeI0OBATEILHOCTH ONPEIEICHHBIX
orepanuii MOXHO OIPEICIIUTh PA3HOCTh BBICOT TOUEK (puc. 5.8).

e

) Sl

PerpocnekTuBa

Mepep

R=138 Husenup V=57

+81

Pucynok 5.8 — Onpedenenue pasnocmu gbicom mouex

Peoicumvr usmepenuii
HusenupHyro peliKy yCTaHOBUTh BEPTUKAIBHO B IIEPBOM TOYKE U3MEPEHUMN
U CHATBH OTCYET 10 CETKE HUTEH 3pUTeNbHON TpyOsI (prc.5.9).

R=138

Pucynox 5.9 — Omcuem 6 nepsoii mouxe uzmepenus

99




VY CTaHOBUTH PEHKy B CIEAYIONIYIO0 TOUKy u3Mepenuit (puc.5.10). Boimon-
HUTb OTCYET IO CeTKE HUTEH 3pUTEIBbHOM TPYyObI B 3TOM TOUKE.

V=57

o |

Pucynox 5.10— Omcuem 60 emopoii mouke uzmepenus

Pa3HOCTh MOTyYEHHBIX 3HAaUEHHUI U OyIeT MCKOMOM BETMYMHOMN Mepernaa
BbICOT (puc.5.11).
Bce nannbie uamMepeHuit 3aHOCSITCS B paboduii sKypHal.

R=138 V=§7

-

R=138

T - -

X=R-V=(138-57)=81

Pucynok 5.11 — Onpeodenenue paznocmu vicom

H3mepenue yenos

Jl1st u3MepeHus yriioB He0OX0AUMO OTIIEHTPUPOBATH UHCTPYMEHT MO TOYKE,
OT KOTOPOM HEOOXOJIUMO H3MEPUThH yroji. HampaBUTh U3MEpPUTEIbHBIA HHCTPY-
MEHT Ha TOUKY A.

[ToBepHYTh TOPUBOHTAIBHBIN TUMO TOUKOM «0» Ha CHENHUAIBHYI) OTMETKY
JUIS CYMThIBaHMS 3HaueHUM. HanpaBuTh HUBenup Ha TOUKy «B». CuuTaTh 3Haye-
HUE yTJIa 110 OTMETKE JIJIsl CUMThIBaHMs 3HaUYeHuH (puc.5.12).
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0 350 340 330 320
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Pucynox 5.12 — Uzmepenue yenos

5.1.3 CucremMHble NPUHAIJIEKHOCTH JJIsl ONTUYECKUX HUBEJINPOB

[Tpu pabote ¢ Huseaupom GOL 20 D Professional o6s3arenbHo mprMeHs-
eTcs eeooezuueckas (nusenupnas) petika GR 500 Professional (puc. 5.13) u cmpo-
umenvnoii wmamus BT 160/170 HD Professional Ha xoTopelii ycTaHaBmuBaeTcs
npuoop.

HuBenupHbie peiiku MpakTUYHBI, yIOOHBI B UCIIOJb30BaHUU, UMEIOT MaJIbIi
BEC U HAOOP HEOOXOUMBIX aKCECCYapOB.

Mooy

Kuonka ana monTaxka u
JlononHUTeNbHAT MKAIa C

JIETKOI TPaHCITOPTHPORE

e
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=
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YPOEEHB ] b
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£l 3 __ Merputeckire pazmepsr
i 4 (E-mxana) quia paboTe! ¢
E
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Pucynok 5.13— Peiika GR 500 Professional

TexHuueckue XapaKTCPUCTUKHN U3MCPUTCIIbHBIX PECK U CTPOUTCIIbHBIX IIITA-
THUBOB IIPUBCACHLI B ITPHUIIOKCHUU I.
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5.1.4 3akpensomuii matepuaJ 4

I. IIpogoskuTe NpeaioKeHue:

1. K cucremubim npunamiexsoctsam ausenupa GOL 20 D Professional otaocsiTes
"

I1. lomosinnTe NpeaioxkeHne HeaocTawIeil uHGopManmei:

1.  OnTuyeckuil  HUBENUP  NOpPEJHA3HAYEH JUIsI  HM3MEPEHUsT  Pa3HOCTH
MEXIY TOYKaAMHU.

I11. BbiOepuTte oquH NpaBUJIbLHbINA OTBET U 00BeUTE:

1. lnamazon padbounx temmnepatyp ontuueckoro Husenupa GOL 20 D Professional
COCTABJISICT:

a) or—10m0+50°C; 06) or—20 mo + 60 ° C;

B) Ot1-30 g0+ 60 ° C.
OTBeT:

IV. Pabota ¢ pucyHkom:

1. Ucnonb3ys pucyHku 1 u 2, noanumute udpaMu TEXHOIOTUYECKYIO MOCIEI0-
BaTEIbHOCTh HACTPONKM HUBEJIHpPA K padoTe.

1. @ 2.

OamO
© ©

Pucynox — Hacmpotixa npubopa k cvemke

A, B, C — noovémnvie unmol; cmpenxku 0603Ha4arom HanpasieHue epawjeHuss GUHma.
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Ne nocredosa-
menbHOCIU

Hacmpouxa nusenupa

Bpamate onHoBpeMeHHO 00a BUHTa A U B B POTHUBOIOJIOXK-
HBIX HaIlpaBJICHUSX JI0 YCTAHOBKH My3bIpbKa MOCEepEANHE

[TpuBecT mMy3bIpeK B IICHTP HYJICBOTO MYHKTA MO IBEMHBIM
BuHTOM C

Kpyruslii ypoBEHb pacoaoKUTh MEXAY IBYMsI BUHTAMU IIOJI-
CTaBKU Tperepa

Y cTaHOBUTH Iy3bIPEK MEXKAY BUHTaMU A U B nocepenune

PerynupoBka my3bIpbKa B LIEHTP KPYIJIOr0 YPOBHS, B CIIy4ae €ro
CMENIEHUS TI0CIIe TOBOPOTa BUUPHOU TPYObI

Pa3zBepHyTh BU3MpHYyI0 TpyOy Ha 180°

[Iy3bIpex B LEHTpE YPOBHS, NpUOOP OTTOPU3OHTUPOBAH U FOTOB
K HCIIOJIb30BAHUIO

V. Boi0epuTe HECKOJIbKO NPABWIBLHBIX 0TBETOB U 00BeHUTE:

1.0nTHueckue HHUBCJIMPHI 110 TOYHOCTH U3MEPCHUS ICIIATCS Ha TPYHIIbI:

a) BBICOKOTOYHBIE; 0) TOYHBIE;

B) TEXHHYECKHE.

OTtBer:

2. Ontrueckuii HuBenup GOL 20 D Professional nmpennasHayueH 1 H3MEPEHUS:

a) BBICOT;

B) PacCCTOSIHUIA.

0) yIJOoB,

OTBeT:
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5.1.5 IIpoBepka creneHu ycBoenuss marepuaja (MoayJs 4)

|. BbiOepuTe 01MH NPaBUWIbHBIA OTBET U 00BeAUTE:

1. CTpOI/ITCJIBHble ITAaTHUBLI AJIs1 HUBCIIMPA U3IOTOBJICHBI U3:

a) cTau;
B) QJIIOMUHUSL.

0) mIacTMAaccCHl,

1. PadoTa ¢ Tadauuei

OrtBer:

1. B npaByto KOJIOHKY TaOJIHUIIBI 3aIUIINTE OCHOBHBIC COCTABHBIC 3JICMEHTHI ONTH-
yeckoro Huseaupa GOL 20 D Professional

Husenup

Cocmasnwvle yvacmu

OnTuyecKuil HUBEIHP
GOL 20 D Professional

OO N0 WIN -

TIpumeuanue — 015 nPu GLINOIHEHUU 3A0AHUSL PEKOMEHOYEMC Sl UCHOJIb30-
samv Hamypanvwslil oopazey onmuueckozo nuseaupa GOL 20 D Professional.

I11. PaboTa ¢ pucyHkom:

1. Ilo pucynky: a) OnpeaenuTe U NOAMUIIUTE BUJ U3MEPEHUSI HUBEIUPOM;
0) BeimoiHUTE pacyeT u onpeaenuTe 3HaueHue X, Mo yKkazaHHbIM
MOKa3aTelsIM MOCJe U3MEepPEHUH (CM. pUCYHOK).
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5.2 Moayasb 5 «ToueuHble 1a3epHbIe HUBEJTUPBI»

Y4eOHblii MaTepuas S

5.2.1 O0mue cBeaeHus

[IpuOopsl UIs1 pyYHOIO HUBEIMPOBAHUS HA3BIBAIOTCS MOYEYHbIMU JA3epa-
mu. CaMOHUBENUpYIOIKECsS MPO(HeCcCHOHATIBHBIE MoYeuHble 1a3epbl UCTIONb3YI0T-
Csl OJ151 NepeHOCca MOYHbIX NPAMBIX Y2l08 6Hympu nomeweHutl. baarogapst cBoemy
KOMIIAKTHOMY HCIOJHEHHIO O0ECTeunBalOT yI0OCTBO MCIOJB30BaHUS AaKe MpU
NEPEHOCE ONOPHBIX TOYEK C M0JIa HA MOTOJIOK.

JlazepHblil HUBEIHP TOTOB K pabOTe MPAKTUYECKU Cpa3y MOCIIE BKIIIOUEHHS,
OH aBTOMaTUYE€CKU IPUBEJIET OCh MPUOOpa B TOPU3OHTAIBLHOE MOJIOKEHUE.

Yame Bcero ja3epHbId HUBEIUP HCIIOJB3YKOTCS BHYTPU NOMEIIECHHH IS
Pa3IMYHBIX OTACIOYHBIX U MOHTAXKHBIX PaOOT, NaIbHOCTh UX JEHCTBHUA, TO €CTh
BUJIMMOCTH JIa3epHOro Jy4da oObiuHO cocrtaBisier 10-30 m. JlazepHblit HUBEIHp
JIETKO MOKHO TIPEBPATUTHh B CTPOMTENbHBIH JIa3ePHBIH YPOBeHb ISl paOOThI Ha
omkpwvimom 6o30yxe. J{ns Takux nened npeaHazHaueH MPUEMHHUK JIa3€PHOT0 U3ITy-
yeHus, Onaromapsi KOTopoMmy paboumii paanyc mpuOopa MOXKET ObITh YBEIUYEH
no 70-150 m! Kpome TOro, HEKOTOPBIE MOMAEIU HPUEMHUKOE MO2YM UCHOIb30-
8amwvCsl 8 Kayecmee nyavma OUCMAHYUOHHO20 YNPAGIeHUsl IA3EPHbIM HUBETIUPOM.

[ToynpoBOIHUKOBBIN Ja3ep ¢ ONTUYECKON (POKYCHPOBKOW M 3JIEKTPOHHBIM
3aMyCKaIIIMM YCTPOMCTBOM MPEJCTABIICT COO0M MEXaHUYEeCKU 3a(pUKCHUpOBaH-
HBIH OJI0K (puc. 5.15)

1 —nasepnviil 1yu; 2 — npeyusuonusiil yposeHs, 3aguxcuposan Ha kopnyce, 3 —KOpnyc u onop-
Hasl NOBEPXHOCMb, 4 —1azepHblil OU00, 5 — KOIUMAYUOHHAA TUH3A, 6 — niacmuna

Pucynox 5.15 — Koncmpykmusroe ucnonnenue i1azepHo2o Mooy
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B 3aBucumocTH OT KadecTBa M3ACTUS MPEYUSUOHHBIN YPOBEHb 6CMPOEH
6 Kopnyc npubopa uau, 4To oOecrneunBaeT 0ojee BBICOKOE KauyeCTBO palOTHI,
B JIa3€PHBIN MOYJIb.

Ha xopmyce nmpubopa ecTh TpH ONMOPHBIC TOYKH, OJHY M3 KOTOPBIX MOKHO
nepeMeniaTh ¢ MOMOINBI0 YCTAHOBOYHOTO BHHTA C IEJbI0 HUBEIWPOBaHUA. Tod-
HOCTHh BBIPDABHUBAHUS 3aBUCHT OT TIIATEIHLHOCTH IMPEIABAPUTEILHON pPYyIHON
HACTPOMKH U3MEPHUTETHLHOTO MPUOOpa.

Toueunsrii nazep JOMKEH OBITH YCTAHOBJICH BPYUHYIO TAaKUM 00pa3oM, 4TO-
OBl OH OBLT BRIPOBHEH B TOPU30HTAILHOM TNIOCKOCTH BO BCEX BO3MOXKHBIX pabOUmX
TIOJIOKCHUSX.

Ilpunyun evipasnueanun. ] nepenayn dTAIOHHBIX BBICOT WJIM HAKJIOHA
KOHTPOJILHOTO OOBEKTa TOYEUHBIN JIa3ep YCTAHABIMBAETCS HA POBHOM IMOBEPXHO-
CTH, MOHTQKHBIX KOHCTPYKIMSIX WU mTaTtuBe. [IpM M3MEHEHUM pPaCIONOKEHUS
WIM CMEIIEHUHU Jla3epa Ha IMITAaTUBE HEOOXOJUMO MPOBECTH JOTOJHUTEIHHYIO
HACTPOWKY Jla3epa WM BBIPOBHATH MPUOOP C MOMOIIBI0 HUBEIUPOBOUYHOM Tapei-
ku. VI3MeHeHue HampaBieHUs NPOU3BOAUTCSA BpyuHyr. Kak mpaBuio, auana3oH
M3MEPEHUS MPY HOPMAJIBbHOM OCBelIeHHH cocTaBisieT 30-50 m.

TodeuHblll 1a3ep TAKKE MOXKET HUCIOJIb30BaThCS B KAUECTBE CBETOBOIO yKa-
3aTens.

B npuposie eIuHCTBEHHBIM CTPOTO BbIJIECPKUBACMBIM HANPABICHUEM SIBJIS-
eTcst BepTukaib. [IpocTeiimmm npuOopoM [uist €€ onpeneneHus sBisIeTcsl OTBEC.

TpaauImoHHBIN omeec — TOHKask HUTh CO CBOOOJHO BUCSIIEM TI'PYy30M Ha
KOHIIE — TIO3BOJISIET CYAUTh O BEPTUKAIBHOM MOJIOAKEHUU IOBEPXHOCTEN U CTOEK.

B coBpemeHHBIX Jla3epHBIX MPUOOpax Cuiia 3eMHOTO MPUTSIKEHUST BO3JCH-
CTBYET Ha MasITHUK C 3aKPEIJIEHHBIM Ha HEM JIa3€PHBIM JTMOJIOM U ONTUYECKOU CH-
CTEMOM JIMH3, IPU3M WU 3€pKaJl.

B utore gopmupyroTcsi ABa CTpOTO BEPTUKAIBHBIX JIA3EPHBIX JTyda «3€HUT/
Haaup» (T.€. BBEPX U BHM3) U OJUH WU HECKOJIbKO (B 3aBUCUMOCTH OT MOJEIU
npudopa) rOpu30HTAIBHBIX JTy4YeH.

Masmuux cHabocen MacHUMHbIM Oemngepom KOIeOaHWi, UYTO YCKOpSET
MPOIIeCC YCIIOKOSHUS TP Havyaje padoThl.

Jliist oGecriedeHust COXpaHHOCTH MasiTHUKA B TPOIECCE TPAHCTIOPTUPOBKHU OH
MEXaHUYECKH (PUKCUPYETCSI.

Kak 1 B J1a3epHBIX AadbHOMEpAX, B Ja3epHbIX Huseaupax BOSCh ncmomb3y-
I0TCS 1a3epHble OUoObl ¢ ONUHOU 80IHbL 635 HM. Dmo nazep kpacHozo ysema. Bui-
O00p TakuxX AMOJOB OOYCIOBJIEH HUX XOPOUIEH BUAMMOCTBIO JUIsl YEJIOBEUYECKOTO
rjia3a, CTabMIbHOCTBIO TAPAMETPOB, PACHPOCTPAHEHHOCTHIO U IOCTYIMHOCTHIO.

B cuny cBoer mpupobl JIA3€pHBIN JIyd pACIPOCTPAHIAETCS KOHYCOM, TO €CTh
Ja3epHasi TOYKAa C YBEJIMYEHHEM DPACCTOSIHUS [0 MOBEPXHOCTH YBEIUYMBAETCS
B pasmepe. [IpumeHeHnue audpPakIMOHHBIX ONTUYECKUX D3JIEMEHTOB TO3BOJISET
chOpMHpPOBATH «CBETOBOM KpPECT», TEM CaMbIM OOJIET4aeT OIpeAesIeHUE LEeHTpa
CBETOBOTI'O MSATHA, 0COOEHHO Ha OOJBIINUX PACCTOSHUAX.
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«CBeTOBOM KpecT» o0Jeryaer onpeaejicHue HEeHTpa CBETOBOI'O NMMATHA

B moueunom pesicume nazepHbI Jyd NPOEUUPYETCA B OOHY HU3MEPUTEINb-
HyI0 TO4Ky. CBETOBask TOYKA Ja3€pHOro Jiyda OYEHb SpKass U MOITOMY €€ MOKHO
JIETKO YBUJETh. TOYEUHBIN PEXUM HCIIONB3YETCs B CIydasX, KOrja HE0OXO0IUMO
cAenaTh BUIAUMBIMH OTJEIbHBIE TOUKH, TO €CTh TOUKU KPEILJICHHUS.

[IpumMeHsieMble Ja3epbl OTHOCITCS KO BTOPOMY KJIaCCy OIACHOCTH.

Buumanue! HQCMOmp}Z HA mo, Ymo uUcnojib3oearue jias3epoe amoco Kiacca
cuumaemcs 6 UYeiom 6830naCHblM, UHCMDPYKYUA no ISKcnjiyamayuu sanpeuwiaen
HanpaejiAinio ]la3€prlL7 Y4 Ha ]ZiOdGl:Z, AHCUBOMHBIX U cebe 6 2nasa.

OcHoBHBIE XapaKTEePUCTHKH TOYCYHbIX HUBECJIHPOB.

® JuanazoH CAMOHUBENUPOBGAHUA — FTO TUAMIA30H, B KOTOPOM MASITHUK OyJIeT
BBINOJHATh CBOM (DYHKLUH, U, MO CyTH, pabO4Mil Auamna3oH mnpudbopa 1o
YKJIOHaM;

® gpemsa CaMOHUBEAUPOBAHUA — ITO BPEMsI, 32 KOTOPOE MPEKPALLAIOTCS KOJIe-
OaHMs MasTHHKA, U NpUOOp MNPUXOAUT B pabouee cocrossHue. MasiTHUK
CHa0EeH MarHUTHBIM JeMII(pepoM KoJIeOaHU, YTO YCKOPSET MPOoLeCcC yCHo-
KOEHHUS B Hayaje padoThl;

® KpacHulil 1a3epHblil 0uo0 2-T0 Kjacca OMAaCHOCTH WUMEET MHUHHMAIIbHOE
AHEPronoTpedsIeHHE;

® pabouuil ouanazoH — 3TO NAIBHOCTb, HA KOTOPOU Jla3epHasi TOUKa MpoJI0Ji-
*aeT ObITh BUAMMOUN NPHU ONTHMAJIBHBIX yCIOBUSX HaOmrogenus. Ha mpak-
TUKE BUAUMOCTH JIA3€PHON TOYKM 3aBUCUT OT BHEIIHUX (PaKTOPOB, HAMPH-
Mep, OT OCBEIICHHMS U 3alIbUIEHHOCTH BO3/yXa,;

® TOYECYHBbIC HUBEIUPHI BOSCh nmeroT kracc 3awumosr om enewnux eos3oeii-
cmeuit IP 5X. IT0 03Ha4YaeT, 4YTO OHM 3aITUIICHBI OT MBUIM U HE TTPOXOIUIIH
cepTU(UKALMIO HA 3aIIUTy OT BOJBL. OTH MPUOOPHI MpeaHA3HAYEHBI IS
NPUMEHEHHUs] BHYTPU TOMEIEHUI;

® MOYHOCMb HUGEIUPOBAHUA.
ToyHOCTP HUMBENMUPOBAHUS WCYHCIAETCS B MM Ha METpP M OJMHAKOBa Kak

B TPOJIOJILHOM (puc. 5.16a), Tak U B monepeuHo (puc. 5.166) miockoctsix. B To-
YEeYHBIX JIa3ePHBIX HUBEIUpax Bosch tounocts HuBemupoBanus — 0,3 MM/M.
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Pucynox 5.16 — Ilposepxa mounocmu nugenuposarus

Ha pucynke 5.17 noka3aHel CXeMBbI ITepeayu U3MEPUTEIBHBIX TOUYEK B XOJI€
BBINIOJIHEHUS OTJIEJIOYHBIX U MOHTQXKHBIX PAa0OT BHYTPH MOMEUIEHUS C MPUMEHE-
HUEM JIa3€PHOT0 HUBEJIHPA.
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a —YCMAaHo8Ka YKIOoHA, 6 — YKIa0Ka NIUMOK, 8 —HaHeceHue ODA3UCHOU TUHUU, 2 — KIAOKA Pas-
HOYDOBHEBLIX Nepe2opoOOK HA NPOMUBONOJIONCHBIX CIEHAX, 0 — KOHMPOIb 20PU3OHMATbHOCU
0061UYOBAHHOU NOBEPXHOCMU, € — YCMAHOBKA HANPABHAIOWUX 01 NOOBECHBIX CEEMUNLHUKOS

Pucynox 5.17 —Ilpoyecc nepedauu usmepumenbHbIX Mouex
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5.2.2 Toueunslii 1a3epusbiii HuBesmp GPL 3 Professional

OOmuit BUA W COCTaBHBIE YaCTH TOYEYHOTO JiazepHoro Hupenupa GPL 3
Professional mpuBenens! Ha puc. 5.18.

Msirkoe nokpbiTue

3 ucxopsAWmX nyya, Kopnyca

YHUKanbHbIA
«KpecToobpasHbIn
npuuen» ans
obneryeHus
BU3yanbHOro noucka
TOUKM Ha BonbLInX
paccToAHUusAX

Otcek ansa 3 AA
Oarapeek

YnpaBneHue ogHou
KHOMKOM (BKIo4aeT
OnoKMpoBKy
MasiTHMKA, Koraa

CamMoBbLIpaBHMBa rnasep BbIKITHOYEH)

IOWUNIACH MAATHUK

BHYTPY ABTOMaTUyeckoe
BbIKITIOYEHUe
ABTOMaTUyYecKoe nocne 20 MUHYT
HUBEnuMpoBaHue paboTbl

MeHblue, Yem 3a 4 c
INerkun Bec (TONbKO
MHorodyHKUunoHansH 250 r) u 6onbwas

0e KpenrieHue K KOMMNAaKTHOCTb
CTeHe

Pucynox 5.18 — Toueunwiti nazepuwiti nuseaup GPL 3 Professional

IpenmymecrBa GPL 3 Professional:

®  CaMOHUBEIUPYIOWULICS 3-MOYEYHbLLL a3ep — Ol NPOCMOU NPOEKYUU 015
NPOCMOU NPOEKYUU NPAMBIX Y2108 U ONOPHBIX MOYEK OMm Noa K NOMOJKY,

® npocmoe npumeHenue 61a200aps C6EPXKOMNAKMHOMY pa3Mepy,

®  pPa3IuUHbIe BO3MONCHOCMU KPENIeHUs C NOMOWbIO YHUBEPCANbHO20 0epiica-
mens;

e pabouuti ouanaszom 0o 30 m;

® 8bICOKAsA MOYHOCMb HUGeauposanus +0,3 mm/m;,

® 3awuma om nuliu u 600sHbIX Opbize. IP 5X (015 ucnonvzosanus Hympu
nomeujeHui,

® JlazepHas mouka, npeobpazo6aHHdas 8 Kpecni,

® camonugenuposanue 3a 4 cekyHobvl,

Ms2KOe NOKpblmue Kopnyca npeooxpaHsem npudop npu ciyyatiHblx NaoeHu-

ax;

numanue om mpex bamapeii munopasmepa AA («nanvuuxogoiiy cepuu);

npocmoe ynpaegjieHue 00HOU KHONKOU;

Mexanuueckas 610KUpPOBKA MAAMHUKA 8 8bIKIIOYEHHOM NOJIOHCEHUU,

asmomamuyieckoe gvlkatouenue uepes 20 Munym;

MHO20QYHKYUOHATIbHOE KpenieHue 8 KOMNIeKme,

manas macca npubopa — écezo 250 epamm ¢ dnemenmamu RUMAaHus.

110



CpaBHUTENbHBIE XapaKTEPUCTUKN TOUEUHBIX Ja3epHbIX HuBenupoB GPL 3
Professional u GPL 5 Professional nmpuBenens! B Tabnuie /.2 npunoxenus /.

5.2.3 [IpakTHYeckne NpuMepbl NPUMEHEHNS TOYEYHbIX HUBEJIHPOB

Ilepenoc mouex ¢ nona na nomonok (puc. 5.19). PazmMerka KOMMyHUKAIH#
Ha MOTOJIKE — YacTO BCTPEUAIOUIasics 3ajavya, HapuMep, MPU MOHTAKE CBETUIIb-
HUKOB.

TexHOonorus pa3MEeTKHu:

1. BBIIOJIHATE pa3METKy TOUKH A Ha MOJIy JJI [IepeHoca.

2. cnonp30BaTh KpeIJICHHE WX IITATUB JIJIS MO3UIIMOHUPOBAHMS TprOopa
HaJl TOYKOH A.

3. Jla3epHblil 1yd nepeHecET 3Ty TOUKY UICAIbHO [0 BEPTUKAIM B TOUKY B
Ha TOTOJIKE.

4. OtmeTuTs TOUKY B.

[Tpu TakoM M3MEpEeHUH OYEBHIHA 3aMETHAsl SKOHOMUSI BPEMEHU U CUJI U3-32
OTCYTCTBHS TPYIOEMKHUX pabOT MO pa3METKE MOTOJIKA CO CTPEMSHKH.

Ipumeuanue: modcno u naobopom.

Pucynok 5.19 — Ilepenoc mouex ¢ nona Ha nomoaok

Ilposepka eepmuxanei (puc. 5.20). C MOMOIIBI0 TOYSYHOT'O JIa3epa MOKHO
MIPOBEPUTH MPABUIBHOCTh YCTAHOBKH JABEPHON KOPOOKH MJIM OKHA IIPU MOHTAXKE.

TexXHOJIOTHS Pa3METKH:
1. Ycranosuth GPL 3 Professional psimom ¢ mpoBepsieMoii TIIOCKOCTBIO.
2. Brmrounts GPL 3 Professional.
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3. U3mepuTth paccrosiure A B Touke OTHOcUTeNbHO Onmskoit k GPL 3 Pro-
fessional u 3anmcats ero.

4. N3meputh paccrosiaue B B Touke momansire or GPL 3 Professional u 3a-
MUCaTh €ro.

Ipumeyanue: uwem 6orvue paccmosnue mexncoy 2 mouKamu usmepenus,
mem Oobule MOYHOCMb.

5. CpaBuuth pacctosaue A u paccrosiuue B. Ecnu paccrosiHue A paBHO
paccrosinuio B, To miockocTs BepTukaibHa. Ecnu paccTosinue A He paBHO paccTo-
SHUIO B, TO Hy’Ha KOPPEKTHPOBKA.

Pucynok 5.20 — Iposepka eéepmuxaneti nusenupom GPL 3 Professional

T'opuzonmansnoe evipasnueanue (nanecenue dazucnoi runun) (puc.5.21)

C noMouipl0 TOYEYHOrO HUBEJIMPA BO3MOKHO BBIMIOJHUTH U TOPU30HTAIb-
HOE BhIpaBHUBaHUE. Hanmpumep, Takum 00pa3zoM MOKHO TIPOU3BECTH Pa3METKY 10T
PO3ETKU WM NPOBEPUTH MPABUIBHOCTh YCTAHOBKH MOJOKOHHUKOB B OJHOW IJIOC-
KOCTH H T.]I.

TexHOJIOTHS Pa3METKH:

1. HeoOGxoauMo OTperyiaupoBaTh BBICOTY HHBEIUpPA, C MCIOJB30BAHHEM
YHUBEPCAIBHOTO JepKaTelsl WK IITaTUBA TaK, YTOOBI TOPU30HTAIBHBIN JTyd COOT-
BETCTBOBAJI HY)KHOM TOUKe (Touka A).

2. TloBepHyTh HpUOOpP BOKPYr OCH IITaTHBa (IEpXKaTess): Jyd YKaKeT
B TOUKY B, koTOpast OyAeT HaXOAUThCS B OJHOM MIIOCKOCTH C TOUKOM A.
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Pucynok 5.21 — Buipasnusanue — 2opu3onmanvhas niocKkocms

Buipasnusanue npamuix y2inoe — ucnoniv3oeanue 20pu3oHmManbHyIX Om-
memok noo 90° (puc. 5.22)

TexHOon0THs pa3METKU:

1. YcranoButh GPL 3 Professional B yriry 2 mimockocTeid, KOTOpbIe JOKHBI
OBITh O] MPSIMBIM YTJIOM.

2. Bxmrounts GPL 3 Professional

3. U3mepuTtsh pacctosaue A B Touke oTHOCUTeNbHO Onm3koit k GPL 3 Pro-
fessional u 3ammcarts ero.

4. uameputh pacctosinue B B Touke moganeie or GPL 3 Professional u 3a-
IUCaTh €ro.

Ipumeuanue: uem 60nvuLe paccmosinue mexncoy 2 mouKkamu usmepenus,
mem Oobule MOYHOCHb.

5. CpaBHuTh pacctosiHue A ¢ paccrosiauem B.

6. Eciiu paccrostarie A paBHO B, BEITIOTHUTH TO K€ CaMO€ C IPYTUMHU OTMET-
kamu Y u Z.

7. Ecnu paccrosinue A He paBHO B, He00X01UMO peryaupoBaTh MOJ0KEHUE
GPL 5 Professional o tex nop, nmoka paccrosiuue A He ctader paBHo B. ITocie
3TOTr0 BBHIMOJHUTH TO e camoe i Y u Z.
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Pucynox 5.22 — Bvipasnuearue npsamvix yei06 npu ykiaoke Kupnuia

5.2.4 CucreMHBIe NPUHAMICKHOCTH AJIA TOYCYHBIX JJa3€PHLIX HUBCJIUPOB

Jlnst moueunvix nazepos NOCTYIHBI CICAYIOIINE CUCTMEMHbLE NPUHAOIEHCHO-
CMu — wmamuesl U NOBOPOMHbBILL CMOJL (8bIPABHUBAIOWAS. NAACMUHA), HA KOTOPOM
MOXET ObITh yCTaHOBJEH Jiazep. [[OBOPOTHBIN CTON OHKEH OBITh BPYYHYIO BBbI-
POBHEH B TOPU3OHTAIBHOM IJIOCKOCTH TOJIBKO OAWH Pa3, U IOCIE TOTO, KaK 3TO
OyJleT TOYHO BBINIOJIHEHO, JIa3ep MOKHO pa3BopaunBaTh 0€3 JabHEHIIEH KOoppek-
1y, YToObl OTKJIOHUTH JIa3epHbIi Jiyd Ha 90° Win OJJHOBPEMEHHO MPOECIUPOBATH
nBa Jiyda ¢ yriaoMm 90° Mexay HHUMH, MOKET OBITh HCIIOIb30BAHA PABHOY20NbHAS
WJTU 08YXJIy4esas Npusma.
[Tpu3ma ucnonb3yeTcs g OTKJIOHEHHS ITy4YKa CBETAa WM JIa3€pHOrO Jyda.
Paznnuaror:
— PABHOY20IbHAS NPU3MA,
—  08YXIYyUesas npuzmd.

Pasnoyzonvhas npusma: mpocTas OTKJIOHSIONIAS MPU3Ma OTPaKaeT CBET
WJIY J1a3€pHBIN 1yd Ha 90°.

/Jleyxniyuesas npuszma. AByXJIydeBas TpU3Ma COACPKHUT PACIICTIATENb
Jy4a, KOTOPBIA MO3BOJISIET OJTHOM MOJIOBUHE CBETOBOTO HIIM JIA3EPHOTO Jy4a Mpo-
XOJUTh MPSIMO BIEPE/, a APYTYIO MOJOBHHY OTKJIOHAET HA 90° (puc. 5.23). Takum
00pa3oM MOXKHO, HampuMep, BBITIOIHATh HaBEACHHE Ha BEPTUKAIBHYIO H3MEPH-
TEJIBHYIO TOYKY, OJTHOBPEMEHHO MPOCIUPYS TOPU3OHTAIILHBIN JIyY.
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Pucynox 5.23 — J[gyxnyuesas npuzma

Jlazepusiii HuBenmup GPL 3 Professional mratHo komruiekryercs mro-
20yHKYUOHATbHLIM Oeporcamenem (puc. 5.24), KOTOPBIM 00ecrieuynBaeT BpalllCHHUE
npudopa BOKPYT BEPTHKaIbHON ocu Ha 360° U mpoAoJbHOE MEepEMEIEHUE B TIpe-
neax 35 MM.

MHOroQyHKIMOHAIBHBIN JepKaTelb MO3BOJISIET PEaln30BaTh pPa3IMyHbIC
BapUaHThl KPEIUICHUA NpUOOpa: 6CMPOEHHbIM MASHUMOM, DeMHeM, SUHMAMU
HenocpeocmeenHo K cmene Uil Ha Wmamue.

TpanuuroHHO B MpUOOpax 3TOro Kiacca UCIOIb3yeTcsl pe3b00BOE CoeuHe-
Hue 1/4". IlItatHpiii MHOTO(YHKITMOHAIBHBINA JepKaTelh MOXKET OBITh HCIIOJIB30-
BaH M B Ka4€CTBE MEPEXOIHUKA MPH KpPEIUICHHH MpHOOpa Ha IITATUBBI C Pe3rOOi

5/8",

1/411

Pucynok 5.24 — Jlazepuwiti moueunwiii huseaup GPL 3 Professional ¢ mnozogynxyuonanvrviv
oepocamenem

O GhHeKTUBHOCTE U yIOOCTBO pabOThl ¢ MPUOOPOM MOKHO CYIIECTBEHHO
HOBBLICUTH, €CJIM UCIIOJIL30BAaTh CHCTEMHBIE MPHHAIIC)KHOCTH Bosch: cmpoumens-
nottt wmamus BS 150 Professional, meneckonuuecxkyro wmaney BT 350 Profes-
sional u ynueepcanvuwiii depacamens BM 1 Professional.
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Hanéxublii 1 n€rkuii, Bcero 1 Kr, antOMUHUEBBIA CHPOUM ENbHbLI WM AN UG
Bosch BS 150 Professional (puc. 5.25) ¢ noBopoTHOI m1aTGOPMOIA, B CII0KEHHOM

COCTOSHHHN OYCHBb KOMIIAKTCH.
PaBILBI/I)KHLIG HOXKH H ,IIOHOJIHI/ITGJIBHHﬁ HO,H’BéMHBIﬁ MCXaHH3M ITO3BOJIAIOT

MPOBOJIUTH TOUHYIO PETYIHPOBKY BBICOTHI B Mpejenax ot 52 o 147 cMm Hax ypoB-

HCM IIOJIA.
O6pCBI/IHeHHBI€ HOKKH IITATHBA HC CKOJIb3AT U IIAJAT HAIIOJIBbHOC ITIOKPBI-

THUEC B IIOMCIICHUH.

wd O0ST-0G

Pucynok 5.25 — Cmpoumenvuwiui wumamue BS 150 Professional

Ouenb BoCTpeOOBaHHBIN akceccyap — meneckonuueckas wimanza BT 350
Professional (puc. 5.27).

Pucynok 5.27 — Teneckonuuecxas wmanea BT 350 Professional
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[IITanra ycTaHaBIMBAETCS B PACIIOP MEXKAY IMOJOM U MOTOJKOM B MOMEIIE-
HUSX C BBICOTOM 110 3,5 METPOB, U MOXKET CMEJIO HUCIOJIb30BATHCS MOCIIE YACTOBOM
OTJIEJIKU MOTOJIKA 0€3 pUCKA MOBPEKICHHUSL.

[TonBMXXHBIA KPENEXHBIA y3eJl UMEET B CBOCH OCHOBE «OBICTPYIO» CTPYO-
nuHy. OH pa30opHBI: YII0BOM 3JIEMEHT MOXKET MCIOJIb30BATHCS ISl KPETLICHUS
npubdopa K CTEHE C MOMOIIBIO ITypyTIa.

Ilpeumywecmea meneckonuuecxkou wmanzu BT 350 Professional:

® npocmoe ynpagieHue u HAOENHCHOCMb KpenieHUsl TUHEeHO20 U MOYeUH020
nazepa;

® npocmoil u 6bICMpLIL MOHMAIC,

®  BbICOKASL YHUBEPCANLHOCTb O]1a200apst 0ePHCAMENtO U MEMALIUYECKOMY
YeOJIKY;

®  HAOEIICHASI U CIAOUTLHASL ATIOMUHUEBASI KOHCIPYKYUSL,

® npocmoe KpenieHue TUHeUHbIX U MOYeUHbIX 1d3ePos;

® makdice U0earbHO NOOX00Um OJisk UCNOIb308AHUS 8 KOMOUHAYUU C YHUBED-
canvuwvim oepacamenem BM 1 Professional.

TexHuueckue xapakTepucTuku Teneckonmdeckoi mranru BT 350 Profes-
sional npuBeaens! B Tabmuie I'.  npumoskenus I

Ynueepcanovnwiii oepacamens BM 1 Professional (puc. 5.26) moxer wuc-
TIOJIb30BAThCSI CO BCEMH M3MEPHUTEIbHBIMU nprOopamu Bosch ¢ pe3rnboit 1/4",

Pucynok 5.26 — Vuusepcanvuwiii depacamens BM 1 Professional

3a cuer BuHTOBOrO Mexann3ma B BM 1 Professional o6ecrnieunBaercs Bo3-
MOYXHOCTb TOYHOH PEryJUpOBKH BBICOTBI MPUOOPA, YTO BOCTPEOOBAHO TPU MPOBE-
JICHUY MOHTXXHBIX pabOT ¢ MPUMEHEHUEM MHIICHU. JTa QYHKIMS KpaiHe MmoJie3-
Ha TaKKe MpU paboTax MO MOHTAXY IMOJIBECHBIX WIIM HATSDKHBIX TTOTOJIKOB.

Konctpykimss BM 1 Professional oGecrieunBaeTr He TOIBKO HACTEHHOE
KPEIUICHUE C TIOMOIIIBIO IIYPYIOB MM MarHUTOB K CTaJbHOMY KapKacy, HO ¥ T03-
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BOJBICT UCIIOJB30BATL €T0 KaK MUHU-IOTATUB, JJII 4Cro NpeaAyCMOTPCHBI JIBC pac-
KJIIaJHBIC HOXXKH.

IIpenmymecTBa yHuBepcaabHoro aep:xkarenass BM 1 Professional:
® yHUBepcalbHOE OISl IUHCUHBIX U MOYEUHbIX 1A3ePO8;

2UOKULL MOHMAMNC Oepicamens, Hanpumep, ¢ NOMOWbIO ULYPYNO8, MACHUMO8
UIU Ha wmamuee;

bnacodaps ckobe BM1 onmumanvro nooxooum 011 NOMoJI04YHbIX pabom,
pe2yauposKa 8blcomol ¢ puxcayueri 01 MmoYHO20 8bIPAGHUBAHUSL,

npocmoe KpenieHue azepa,

uoeanen 01 UCNOIL30BAHUSL 8 KOMOUHAYUU C MeNeCKONUYeCKOU WmMaH2ol
BT 350 Professional;

®  BO3MOJICHOCHb UCNONL30BAHUS 8 KA4eCmee HANOIbHO20 WMAMUEa C Gbl-
OBUICHBIMU ONOPHBIMU HONHCKAMU.

Jlazepnasa muuienv N 04Ku 01 HAOAIOOCHUA 3A KPACHBIM J1A3EPHBIM JIy-
yom (puc. 5.28) nmerot kpacHblid BeT. OUKM TpeTHA3SHAYCHBI M0abKO 0Jisl pado-
Mbl C HUBEIUPOM.

a) 0)
a —1a3epHas Mullenb, 6 — ouKu 0Jis1 HabI0OeHUs 34 KPACHBIM JIA3EPHBIM JIYYOM

Pucynox 5.28 —Jlazepnas muwiens u ouxu 01 HAOI0OEHUs 3a 1A3EPHBIM JIyYOM
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5.2.5 3akpensirommii MaTepuan 5

|. BbiOGepuTe 01MH NPaBUJIbHBIN OTBET U 00BeIUTE:

1. I[I/IaHaBOH N3MCPCHHUA TOYCYHBIM JIA3CPHBIM HHUBCIIUPOM IIPHU HOPMAJIBHOM
OCBCIICHNU COCTABJISICT.

a) 30-50 m; 0) 60-80 m;
B) 90-110 m.
OtBer:

2. Teneckonmueckas mranra BT 350 Professional moxxeTt ycranaBimBatbes B pac-
IOp MEXITy ITOJIOM M IIOTOJIKOM B TIOMEIIIEHUSX C BEICOTOM JI0:

a) 3,5wm; 0) 4,5 wm;

B) 5.5wm.
OTBeT:

I1. [Iponos:kuTe NIpeJiOKeHUE:

1. IlpuOopsl [ PYYHOrO HUBEIUPOBAHHUS HA3ZBIBAIOTCS

2. JlazepHasi MHIIIEHb W OYKH I HAONIOEHUS 32 KPACHBIM JIa3€PHBIM JIYHIOM.
UMEIOT BET.

I11. JomosiHuTe mpeaJio:keHne HeocTalomed nHpopMmalueii:

1.CamonuBenupytommecs npodeccuoHanbHble TOUYEUHBIE Ja3ephl UCIOJIB3YHOTCS
JUISL IEPEHOCA TOYHBIX YTJIOB ITOMEILICHUH.

IV. Pabora ¢ pucyHkom:

1. I3yunTe puCyHOK M NOJAMUIINTE HA3BAHUE TEXHOJIOIMUECKOW Pa3METKH.
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TexHonornueckas pasMETKa:

2. V3yunTe pUCYHOK M HAMMIIUTE MOCIEI0BATEIHLHOCTh TEXHOJOTUUECKUX Olepa-
[IUHA HaHECEHUs Oa3UCHBIX JIMHUHN.

Ne nocredosa- Texnonozuueckuti npoyecc
menbHOCIU

OTpeI‘YJ'II/IpOBaTB BBICOTY HUBCJIMPA C UCIIOJIb30OBAHUCM IITATUBA

OTMeTuTh TOUKY A

[IoBEpHYTH IITATUB BOKPYT OCH IITATHBA

OtmeTtuth TOUuKy B
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3. HSy‘-II/ITe PUCYHOK M HAITMIIUTEC MMPCACTABIICHHBIC ITPUHAJIC)KHOCTHU IJIA

GPL 3 Professional:

e

1/4”

'
]

o w-u

Pucynok — I[Ipunaonexcnocmu ons GPL 3 Professional
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5.3 JluneiiHble Jia3epHble HUBEJIUPDI

5.3.1 Moayas 6 «IlocTpouTesin nJjaocKocTei»

Y4eOHblii MaTepuaJ 6

5.3.1.1 O0uue cBeaeHus

B cermenTte n3meputenbHOM TeXHUKH BOSCh ecTh kitacc mpuOOpoB, Ha3bIBa-
EMBIX JA3EPHbIMU NOCMPOUMENSAMU NAOCKOCTE.

Pucynox 5.29 — Ilpumenenue nocmpoumeneti niockocmetl

MBI J)KHBEM B TIPSIMOYTOJILHOM MHUpE. BOJIBITMHCTBO HANpaBJICHHUA B COBpE-
MEHHBIX HWJIBIX M TPOM3BOJACTBEHHBIX 3JAHUSAX SIBJISIOTCS POBHBIMHU IPSIMBIMU
JUHUSMHU, a OOJIBIIMHCTBO TMOBEPXHOCTEM — miockocTsmMu (puc. 5.30). Tax,
HaIMpuUMepP, KOPUIOPHI OOBIYHO JENAOT MPSIMBIMH, CTHIKM 000€B M KaderbHOU
TUTUTKY — Takke TpsiMbie. CTEHBI, TIOJIBI, IIOTOJIKK U IBEPU — OOBIYHO TIOCKOCTH.

Kpome Toro, Gosbias 4acTh 3THX MPSAMBIX M INIOCKOCTEH MepeceKkacTcs He
MOJT TTPOM3BOJIBHBIMM YTJIAMH, a TIOJ OAHHM YIJIOM, a UMEHHO — TIPSMBIM. Tak,
CTEHBI U TIOJI TIEPECEKAIOTCS MO PSIMBIM YTJIOM, IBEPHBIC IPOEMbI U OKHA UMEIOT
PSIMOYTOJIEHYIO (JOpMY, 1a ¥ B OOJIBIIIEH YaCTH COBPEMEHHOW KOPITyCHOU Mebenn
PEIKO UCTIONB3YIOTCS KAKHE-THOO YTIIbI, KPOME MPSMBIX.

Eme omHoit xapakTepHOW OCOOEHHOCTBHIO COBPEMEHHBIX 3JIaHWM SIBIISICTCS
TO, YTO 0OJIbIIIASL YACTh MJIOCKOCTEH JTOJKHA OBITh OPUEHTHPOBAHA CTPOTO BEPTH-

122




KaJIbHO HJIM CTPOI0 rOPHU30HTAJIBLHO. Tak 1moasl OOBIYHO CTaparoTCsa ACjaTb CTPOTO
TOPHU30HTAJIbHBIMH, CTCHBI — BCPTUKAJIbHBIMHU.

Pucynox 5.30 — IIpsimoyzeonvuwiili mup

[Tpu pa3zmeTke BO BpeMsi CTPOUTENBCTB U PEMOHTA BO3HUKAIOT TP 3a1a4H
(puc. 5.31):

1. IlonyueHnue poGHbIX NPAMBIX TUHULL.

2. Ilonyuenue npsamwix y2nos.

3. Ilonyuenue 6epmuKkaibHuIX U 20PU3OHMATILHBIX HANPABIEHULL.

JIst peneHust ATUX 3aja4 IpUAyMaHO MHOKECTBO IIPOCTHIX TPUOOPOB. Jlist
MPSAMBIX JINHUW — JINHEWUKU U TIpaBuia. {1s mpsAMBbIX yIJI0B — YTOJIbHUKH, JJI51 BEP-
TUKAJIEH U TOPU30HTAJIEH — OTBECHI U YPOBHH.

\M ( y e

a) 0) 6)
a — NoJyueHue PoGHbIX NPIMbIX TUHUL, 6 — NOJYUeHUe NPIMbBLX Y2l08, 8 — NOJIyHeHUe 8epmu-
KATIbHBIX U 20PUBOHMATLHBIX HANPAGIEHULL
Pucynok 5.31 — 3a0auu, pewaemvle npu pasmemxe no cmpoumenbCmesy u pemoHmy
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OpHako, ¢ pa3BUTHUEM JIA3€PHBIX TEXHOJOTHH MOSBUIACH BO3MOKHOCTD
co3faTh NpudOp, KOTOPHIH MOXKET 3aMEHUTh BCE 3TU MHOTOYHUCIICHHBIE MHCTPY-
MEHTBHI M BBINOJHATh UX (PYHKIIMU KaK MO OTIEIBHOCTH, TaK U OJHOBPEMEHHO.
Takum npubOpOM SIBISICTCS J1A3EPHBLI NOCHPOUNLENb N10CKOCHEIl.

JIuHelHbIN JTa3epHbI HUBEIUP (ITOCTPOUTENb IIIIOCKOCTEN) (puc. 5.32) uc-
MOJIB3YETCsl JIJIsl HAaHECEHUS! pa3MEeTKH B nomenieHusX. C ero noMoIuibo Mpoucxo-
JUT TIOCTPOEHUE TOPU3OHTAIBHBIX M BEPTUKAIBHBIX JIa3epHBIX IIOCKocTe. Jla-
3epHbIE TOCTPOUTENH MIIOCKOCTEH MIMPOKO MPUMEHSIOTCS ISl PEMOHTHBIX padoT.
OTu npubOPBI UMEIOT JOCTATOYHO BBHICOKYIO CTEIIEHb TOYHOCTH.

OcHoenoe omauuue nazepuvix nocmpoumeinetl (HUGeIUpos) om OnMuU4ecKux
HUBENUPOB 3AKTI0UAEMCS 8 GO3MOMNCHOCMU Y8UOEmb NOCHPOEHHYIO PAdOUYIo
N10CKOCHb.

OTU npubOpbl YCHENIHO HCIONb3YIOTCA MPU pa3OMBOYHBIX MU MOHTAKHBIX
paboTax Ha CTPOUTENBHBIX yYacTKax, Uil KOHTPOJII U MOHTaXka pa3InyHOro o0o-
pyJIOBaHUS, Ul pa3METKHU U 3a/laHusl HalpaBJIEHUI, MOHTaK€ CTEH U IOJBECHBIX
IOTOJIKOB, BBIPAaBHUBAHUU IIOJIOB, YKJIAJKE IUIMTKH, JUIsl aBTOMAaTH3alUH JIaHJ-
ma@THBIX pabOT U MHOXKECTBE JPYTUX CIIy4aeB.

Pucynox 5.32 — Jlazepuwiii nocmpoumens niockocmet

Jlazepuwi 1yu BCerma pacnpocmpausemcs CTporo mno npamou. 1loatomy,
MEX]ly UCTOYHUKOM U BUJIMMOMW TOUKOM Bcerja OyaeT npsmas duaus. Ecnu ke u3
KpPYIJIOTO B CEYEHUU JIa3€PHOTO JIyda CJeaTh JIyd, KOTOPBIM OyAeT 04eHb TOHKUM
B OJJHOM HAaIpaBJ€HWU, HO OYCHB IUPOKUM B APYrOM, TO BMECTO TOUYKH MPOCIIH-
poBathcst Oyaer aunHus (puc. 5.33). U, kak ¥ B NpeaplaylIeM ciydae, MEexXay Hc-
TOYHUKOM U JIIOOOM TOYKOM ATOM JIMHUU Bcerja OyIeT mpsmasi.

OTUM CBOWCTBOM MOXHO TOJIb30BAThCS ISl PEIIEHUS Hnepeol 3adauu —
NOCMPOEHUSL POGHBIX NPAMBIX TUHUU.

Ecnu e ycTaHOBUTH BTOPOM M3TydaTeab CTPOTo noAd yriioM 90°, To MOKHO
PELINTh U 8MOPYI0 3a0a4y —NOCMPOeHUe NPSAMbIX Y2l08.

W HakoHel, eciii yCTaHOBHUTH Jia3ephbl HE KECTKO, a 3aKPEMHUTh UX Ha OTBECE,
MbI CMOKEM PELIUTh U Mpemblo 3a0ayy NOCMPOEHUs 20PUSOHMANbHBIX U 8ePMU-
KANbHbIX HANPAGIeHULL.
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W3 cka3aHHOTO BBIIIE JJIOTUYHO BBITEKAIOT TPU OCHOBHBIE PEXXHUMBI PaOOTHI
IIOCTPOUTEIIEN TIIOCKOCTEM.

Bpamas ToueuHslii HUBEIUP BOKPYT OCH IITATHBA, MOKHO, HAIIPUMeEp, IPo-
BEPUTH B3aUMHYIO Pa3METKY ITOJJOKOHHUKOB WJIN ITPOBECTH PAa3METKY IO PO3ETKH.
[IoHATHO, YTO, IO CYTH, 3TO — ITOCTPOECHNUE TOPU3OHTAIIBHOM IIJIOCKOCTH, HO OYEHb
KPOTIOTJIMBOE U TPYAOEMKoe. Y 00Hee, ecau mpubop HapHCyeT Ha CTEHE TOPU30H-
TaJbHYIO JUHUIO caM. MIMEHHO Mg 3TUX 1ened M ObUT CO3[1aH OTACNIbHBIN Kilacc

prUOOPOB, HA3bIBAEMBIN «NOCMPOUMENIMU NAOCKOCMEU» WU «1a3epHbiMU HUGe-
JUPAMUY.

/3 ;!
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Pucynox 5.33 — Pacnpocmpanenue nazepnozo ayua

OcHoBHas 3a/1aya MOCTPOUTEIIEH TIIOCKOCTEW — OTOOpaKeHHUE MPSMbIX CBe-
TOBBIX JIMHUW Ha pa3JIMYHbIC IOBEPXHOCTU. B mporecce cTpoOUTENLCTBA MOJIb30BA-
TeJIb MOKET UCMOJb30BaTh ATH JIMHUU KaK 0a30BBbIH ypOBEHb JUIS BBITOJTHEHMS
pa3IMYHBIX 3311a4 (puc. 5.34).

I [T | HCHCH Y ENE Y L

a) 0)
a, 6 —2opu30HMaNbHOE BbIPABHUBAHUE (PA3ZMEMKA NOO PO3EMKU)
Pucynox 5.34 — Ilpumenenue nocmpoumereii niockocmeti
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IpuHIUn MasiTHUKA
B npupoje eMHCTBEHHBIM CTPOTO BBIACPKMBAEMbBIM HAIIPABJICHUEM SIBJISI-
eTCsl BepTHKaJb. B kauecTBe mpocretiniero nmpudopa AJist onpeeacHrs BEpTHKAIN

IPUMEHSETCS MEXaHHYCSCKUI OTBEC — IPY3HUK, 3aKPEIICHHBINA HA HUTHU (puc.
5.35a).

a)

a —omeec, 6 —masmuukoswlil yzen nocmpoumens niockocmeti GLL 2 Professional

Pucynok 5.35 — Ipunyun masmuuxa

B coBpeMeHHBIX na3epHBIX MpUOOpax CHIIAa 3€MHOTO MPUTSKEHUS BO3ICH-
CTBYET Ha MasITHUK C 3aKPETUIEHHBIM Ha HEM Jd3epHbIM OUOOOM U ONMUYECKOU CU-
cmemotl, COCTOSIIIEH U3 IUH3, npu3M UIu 3epkan (puc.5.350).

Onmuueckas cucmema Gopmupyem 00HY 20pU30HMAILHYIO U 00H) WIHA 08¢
(B 3aBUCUMOCTH OT MOJICIIN) 8epMmuKaibHble JazepHble niockocmu. B 3aBucumoctu
OT CBOMX IMOTPEOHOCTEH, MOJIB30BATEIh MMEET BO3MOKHOCTH BBIOUPATH PEKUM
pabotsl ipudopa.

MasaTHuK cHa0XeH MarHUTHBIM JeMridepoM KoyieOaHuid, 4TO YCKOPSET Mpo-
[ECC YCTIOKOCHUS TTPY Havayie paboThI.

Jliist oGecriedeHnst COXpaHHOCTH MasiTHUKA B MPOIIECCE TPAHCTIOPTUPOBKHU OH
MEXaHUYECKH (PUKCUPYETCSI.

B nasepubix HuBeiampax BOSCh mcmosb3yroTcst jga3epHble TUOBI C JTHHOM
BOJIHBI 635 HM. DT0 ja3ep KpacHOTO 1BeTa. BeiOOp Takux A100B 00YCIOBJIEH XO-
poleii BUIUMOCTBIO KPAacHOTO JIa3€pHOTO Jydya IS YeJIOBEUECKOTO TJiasza, CTa-
OMJIBHOCTBIO ITApaMEeTPOB THOOB, HX PACIIPOCTPAHCHHOCTHIO M IOCTYITHOCTHIO.

Buumanmue! [IpumensemMble J1a3epsl OTHOCATCS KO BTOPOMY KJIacC OIACHO-
ctu. He cMOTps Ha TO YTO HMCIOJIB30BaHKE JTA3€POB ATOTO Kilacca CYUTACTCS B IIE-
JoM 0e30macHbIM, MHCTPYKIHKS MO 3KCIUTyaTalluu 3alpelaeT HarpaBisaTh Jyd Ha
JIIOJIeH, J)KUBOTHBIX U ceOe B IJ1a3a.
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JIist momy4deHus Ja3epHOM MIOCKOCTH B MPUOOpPAX MOTYT HCIOIb30BATHCS
JIBE pa3HbIC ONTHYECCKHUE CXEMBI:
— € YUTUHOPUYECKOT TUH3OU,
— € 3epPKAIbHbIM KOHYCOM.

HaunbOosiee mnomynsipHa ONTHYECKAss CXEMa C YUTUHOPUYECKOU JUH3OU
(puc.5.36).

[Ipy DpOXOKJIEHWU Yepe3 LUIMHAPHUYECKYIO JIMH3Y KPYIJIbId B CEYEHHH
CBETOBOM MyYOK TpaHC(HOPMHUPYETCS M Ha BBIXOJIE MOJYy4aeTcs Ja3epHas «IUIOC-
KOCTb», TOJIIMHA KOTOPOW COBMAJaeT C HW3HAYAIbHBIM JIHaMETPOM IIyyKa,
a UIMPUHA 3aBUCUT OT CBOMCTB JIMH3BL. [IpuOOpPHI, BHIIIOJHEHHBIE IO TAKOW CXEME,
JIeHIeBJI€ B IPOU3BOJACTBE U IPOIIE B FOCTUPOBKE, & HEJOCTATKOM TaKOI'O HCIIOJ-
HEHUS SBJIIETCS] OTPAHUYEHHBIN YIOJl pACIIPEHUS Ja3€PHOU IIJIOCKOCTH.

a) 0)
a — cxema ¢ YUIUHOpUYecKou IuH30u; 6 — Ouo0 ¢ yCmaHo8IeHHOU TUH301

Pucynok 5.36 — Lurunopuueckue aun3vl

Bo BTOpOIt cxeMe UCTIONb3YyeTCs 3epKaibhblil KOHyc (puc.5.37).

JlazepHblif JIy4 MomnagaeT CTporo Ha OCTpUE KOHYyca U, OTPaXkasich OT €ro mo-
BEPXHOCTH, 00pa3yeT KPYroBYyIO JIa3€pHYIO IJIOCKOCTh. Takoe penieHue XOopouio
TE€M, YTO YIOJI JIa3epHOM IUIOCKOCTH cocTaBisieT 360°, HO 3Ta cXema CIOYKHEE
U JIOPO’KE B MMPOU3BOCTBE.

Kpome Toro, mis obecniedeHuss paBHOMEpPHOW SIPKOCTU TpeOyroTCsi OoJiee
MOIIHBIE JTUOIBI.
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a — cxema ¢ 3epKajlbHbliM KOHYCOM, 6 — KoHUYecKoe 3epKalo

Pucynox 5.37 — 3epranvhulii konyc

OcCHOBHBIE TEXHUYECKHE XaAPAKTEPUCTHKH MOCTPOUTEJIel MIOCKOCTeN:
BACHEUUUM NAPAMEMPOM nocmpoumeel nIocKocmell A61i1emcs Koauye-
cmeo ayueii. B nunetike nocmpoumerneti Bosch ecmwo npubopwt ¢ 2 u 3 nyua-
Mu;

8MOPOU NO BANCHOCMU NAPAMEMP — MO Y201 PACXOHCOCHUS 1A3ePHOl
niaockocmu. Om He2o 3a8uUcum, Ha CKOIbKO OJUHHOU OyOem omoopadicae-
mast aunust. B nuneiike uncmpymenmos Bosch ecmov npubopwt ¢ yenamu pac-
xoocoenuss om 120° 0o 360°;

OUAnA30H CAMOHUBEUPOBAHUA. DMO OUANA30H, 6 KOMOPOM MASMHUK
Oyoem 8bINOAHAMb C80U (DYHKYUU, U, NO CYMU, MAKCUMATbHO OONYCMUMbLLL
VKJIIOH NOBEPXHOCMU, HA KOMOPOU NPUOOp CMOHCem CAMOHUBEIUPOBAMbCSL
(+49;

8pEMA CAMOHUBETIUPOBGAHUA — BPEMS, 3 KOMOPOe NPeKpawaomcs Koaeba-
HUSL MASIMHUKA, U npubop npuxooum 6 pabouee cocmosinue (menee 4 ¢);
pabouuii ouanazon — 3mo O0AIbHOCMb, HA KOMOPOU JIA3ePHAs JTUHUSL NPO-
doJicaem Oblmb GUOUMOU UIU OOHapyHcusaemol npuémnuxkom. Ha npak-
muke 3mom OUAnAa3oH 3a8UCUM He MOJILbKO OM MEeXHUYEeCKUX napamempos
npubopa, HO U OM BHEUWHUX YCIIOBUL, HANPUMED, OM 0C8EUeHUsl U 3ANblIeH-
Hocmu 6030yxa. Onbim 3KCHIyamayuu J1a3epHbIX HUBEAUPO8 CEUOEmelb-
cmeyem, umo 4elo8eyecKull 21a3 paziuyaem jida3epHyro NI0CKOCHb HA pac-
cmosinuu 15-20 m. 3asenennviii pabouuil ouanaszon 6 50-80 m peanuzyemcs
3a cuem UMNYIbCHO20 PeHCUMA pabomvl HUBEIUPA U NPUMEHEHUS CNeyudilb-
HO20 NPUEMHUKA.

3awuma om eHewiHux 6o3oeiicmeuil. Ilocmpoumenu niockocmeii Bosch
umerom knacc 3awumol IP 5SX unu IP 54. Ilepsas «5» o3navaem 3awumy om
NbLIU: «NbLIb, NONABUIAS 8 KOPNYC, He Hapyuiaem pabomy npubopay», X 0060-
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3Hauaem, ymo npudoOp He NPOXOOUL cepmupuKayuIo Ha 3auwumy om 6oobwl,
a «4» oboznauaem 3auumy om 8005IHbIX OpbI3S;
® mouHoCcmb Hueeauposanus O auneunvix aazepos Bosch or 0,2 mo
0,3 MmM/M.
ToYHOCTH HUBETUPOBAHUS HMCUUCISETCS B MM Ha METP M OJIMHAKOBAa Kak
B IIPOJOJIBHOW, TaK U B ITONIEPEYHOM TIOCKOCTSX.

JIuHelika HUBEJIMPOB COCTOUT U3 6 MOJENEH.

WX OCHOBHBIE pa3IMuUs B CIEIYIOMIEM:

1. KonnuecTBO poeUpyEMBbIX JA3€PHBIX MIIOCKOCTEN 2 Wi 3;

2. ®opMupyeMbIe Ja3epHbIe TUIOCKOCTH MOTYT OBbITh 3aMKHYThIE (360°) nnu
HE3aMKHYTHIC;

3. [IpuOopsl UMEIOT PA3IUYHYIO JANBHOCTh ACHCTBUS M CIIOCOOHOCTH pado-
TaTh C IPUEMHUKOM.

Takum oOpa3zoM, mupokas JWHEWKa MPOPECCHOHANBHBIX MOCTPOUTEICH
wiockocteit ot BOsCh oTBeuaer BceM pasHOOOpa3HBIM MOTPEOHOCTSIM MOJIb30BaTE-
JieH KaK B Tu1aHe (PyHKIIMOHANA, TaK U 10 YA00CTBY UCIIOIb30BaHMUS.

OTKpbIBaeT MOACIBHBIN psia nocmpoumens niaockocmeir GLL 2 Profes-
sional (puc. 5.38). Do mpocToii 0a30BbI HHCTPYMEHT ¢ (PYHKIIUCH CaMOHHBEIIH-
poBanus. Jlyuei y storo npubopa 2, TouHOCTh HUBenupoBaHus 0,3 MM/M, Kiacc
s3ammThl IP 5X. JlaneHOCTB AelcTBUS — 10 10 M B 3aBUCUMOCTH OT OCBEIIEHHOCTHU
MTOMEILECHHUS.

K ocobennocmam GLL 2 Professional moxxHo oTHeCTH ynpaeieHue 00HOU
KHONKOU. B KOMIUIEKT MOCTaBKU BXOJUT MHOTO(PYHKIIMOHAIBHBINA JepiKaTEIh, KO-
TOpBIN OOEcleurnBaeT BpallleHHe MpuOopa BOKPYT BEepTUKAIbHON ocu Ha 360°
Y TIPOJIOJIBHOE MIepeMelieHne B rpeaenax 35 MM. MHOro(pyHKIIMOHANIbHBIN AepKa-
TeJIb TI03BOJISIET PeaM30BaTh Pa3JIMUHbIE BAPUAHTHI KPEIUICHUST MPUOOpa, KaK-TO
BCTPOCHHBIM MAarHUTOM, PEMHEM, BHHTAMU HETMOCPEACTBEHHO K CTEHE WIH
Ha IITaTHB.

Msrkoe noKphITHe
Kopmyca
Otcek ams 3 AA
R} 1 barapeek

VrpasleHHe OQHON KHONKOH
—7  (BKIIOYAeT ONOKHPOBKY
MasTHHKA, KOTZa Jasep
BBIKITFOYEH)

CaMOBBIPaBHUBAIOIIHICS
MasTHHK BHYTPH

MEHOroyHEKIHOHANPHOE — —
KpeIUIeHHe K CTeHe

Pucynok 5.38 — Ilocmpoumenv nnockocmen GLL 2 Professional
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Iocmpoumens nnockocmeni GLL 2-15 Professional. HoBas monens nazep-
Horo muBenupa GLL 2-15 Professional (puc. 5.39) coxpaHuna Takue e KOM-
HaKTHBIE pa3Mephl, Kak U Mojejb JiazepHoro Huenupa GLL 2 Professional, npu
ATOM YIIyYIIEHbI TIOKa3aTeNu JNajdbHOCTH. HoBUHKA crmocoOHa TOYHO OTOOpakaTh
YEeTKYIO JIMHUIO Ha PacCTOSIHUU 110 15 M. BorutomieHa omiust oToOpaskeHus JIMHUH
Ha BBIOOP: TOPU3OHTAIbHAS, BEpTUKATIbHAS WU TICPEKPECTHBIC JIyUH.

Jlazepubiii moctpoutens tiockocter GLL 2-15 Professional crocoben
OBICTPO, B CUMTAHHBIC CEKYHJbI IIOCJEC BKIIFOUCHHUS, HHUBEIUPOBATH HEPOBHOCTH
yCTaHOBKH TipubOopa B Amama3zoHe + 4°, oToOpa3uth W 3aUKCUPOBATH YETKYIO
JMHUIO Ha TUIOCKOCTH. [IpOpe3rHEeHHBIN KOPITyC Ja3€PHOTO YPOBHS, YIydIICHHAS
HProHOMHKA MPUOOpa IMO3BOJIIET KOMMOPTHO padOTaTh M 3AIUIIAST HHUBEIHAP
OT MEXaHHYECKOTO BO3/ICHCTBUSI.

BOSCH |

Professional
GLL 2-15

wuw 08

Pucynok 5.39 — INocmpoumenws niockocmen GLL 2-15 Professional

ITocmpoumens nnockocmeit GLL 2-50 Professional (puc.5.40) ctpowur ro-
PU3OHTAJIFHYIO U BEPTUKAJIBHYIO TUIOCKOCTH, ¢ npuéMHukoM LR 2 moxet pabo-
TaTh Ha JUCTAHIMHU A0 50 METPOB, UMEET TOYHOCTh HUBENHpoBaHus 0,3 MM/M,
kiacc 3ammtel [P 54. HyXHO OTMETHTB, UTO NMpPHU BKJIIOYEHUH pPEKHUMA pabOTHI
C IPUEMHUKOM BU3YyaJIbHAs IPKOCTH JIyda HE3HAUUTEIBHO 1aCT.
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CeeTtoanoza,
/ TOKa3bIBAIONIHI 32pAJ
) O ()] Sarapen
Bei16op anHIH
(BepTHKAIbHAA,

TOpH30HATbHasA, 00e
OJHOEPEMEHHO)

Hoesli anox aist
Jy4meii BHIHMOCTH
1 Go/1ee MIHPOKOro
padodero
AHama3oHa

BarapeiiHbIii 0TCeK.
V00HEIT MeXaHI3M
OTKpPBIBAHHSA

IP 54: 3ammnTa ot

EEUDEIEE I Knonka Bra./Beika

Be160p py4HOro pekmma

Pucynok 5,40 — Ilocmpoumens niockocmeii GLL 2-50 Professional

ITocmpoumens naocxkocmen GLL 3-50 Professional (puc. 5.41) — HoBBIit
npuOOp B TMHEWKE THHEHHBIX HUBenupoB Bosch. Ero oco6eHHOCTH pabOTHI:

1. Tpu 1UTOCKOCTH, BEpTHKAJIbHAS TJIOCKOCTh «3a0pOIICHA 3a CIHHY» IS
obOecrieueHus: BO3SMOXKHOCTH paOOThI Ha TOTOJIKE.

2. JlazepHbrit oTBeC (HaaMp) IS TIepeHOca TOYEK. 3CHUT HaXOAUTCS B TOUYKE
TIEPECCUCHHSI BEPTHKAIBHBIX TUIOCKOCTEH.

3. Ilpubop ocHaileH creUalbHBIM MHKPOIITATUBOM HOBOW KOHCTPYKIIMH.
GLL 3-50 Professional ¢gukcupyercss Ha mTaTuBe 3aIiéaKOW, 4TO 0OCCIIeYMBACT
Oosiee yI10OHYI0 M OBICTPYIO (DMKCAIIMIO B CPABHCHUH C BUHTOBBIM MEXaHHU3MOM.
[IITatuB MMeeT peryaupyemble MO BBICOTE HOXKKH, 00€CIEUMBAIONINE YIOOHYIO
paboty ¢ orBecoM. [IpucyTcTBYeT M MOBOPOTHBIM MEXaHU3M C JIUMOOM U MUKPO-
BUHTOM JIJISI TOYHOW PETYJIIMPOBKH YTJIa MOBOPOTa Iprbdopa.

CpeToaHOM YPOBHS
/ sapsna barapen
o Baibop pesknma
JIHHHH
BepTHKanbHbIe
JIHHHH Kronka Bxin/BbIkic
_____ bnoxupoBKO¥ MasATHHKA
T opu3oHTaANbHAS
Knacc 3amiuThl OT MbUTH
u Bnary IP 54
Ymn(a.ﬁbnaﬂ
NIOBOPOTHAS ;
NOZCTABKA Pe3pba nox mratHe Y4
H5/8%
Pucynok 5.41 — Ilocmpoumenws niockocmen GLL 3-50 Professional
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BepxHiot0 M1aHKY B JIMHEHKE MOCTPOUTENeH miockocteld Bosch 3aammator
GLL 2-80 P Professional u GLL 3-80 P Professional.

OTU HUBEIUPBI o0becneuusarom nocmpoeHue 08yX UlU Mpex NI0CKOCmell
COOTBETCTBEHHO. BakHeiiielh 0COOEHHOCTHIO MPUOOPOB SABJISETCS TO, YTO Ja3ep-
HBIE TJIOCKOCTH, CO3/JaBAEMbIE MU, UMEIOT TIOJIHBIA 0XBaT Ha 360°.

[lepeceuenne BepTHKANbHBIX IUIOCKOCTEW mpu ucnoib3zoBanuu GLL 3-80
Professional maror To4kM 3eHMTa-HAIMpa W MOTYT HCIOIB30BAThCS B KAdeCTBE
oTBeca.

brnaronapsi MOUHBIM AMOaM pabourii 1Uaa3oH HUBEIUPOB (B JAUAMETpE)
yBenu4eH 00 40 m 6e3 npuémnuxa v 0o 80 m ¢ npuémnuxom LR 2.

Tounocts npubopa 0,2 Mm/M; kinacc 3amutsl [P 54,

5.3.1.2 IToctpouTtens miaockocteidt GLL 3-80 P Professional

[Toctpoutens miockocteir GLL 3-80 P Professional (puc. 5.42) — sto npo-
(beccruonanbHbIA TpUOOP AJA OBICTPON, KOMPOPTHON U IPPHEKTUBHON PadbOTHI KaK
B MIOMEIIEHUSX, TaK U Ha yiule. Ero MoXHO ucnoivzoeams 015 YKIAOKU NAUMKU,
MOHmaxMca mpyo, YCmaHo8Ku mebenu uiu nO08eCHbIX KOHCMPYKYUL, U peuleHus
yenoco psoda opyeux 3a0ad OLimoeo20, Mmak U NPoheccCuoHaAIbHO20 HANPABNEHUSL.
JIunennbii nazepusiii HUBenup GLL 3-80 P mpoenupyeT Tpu sipkue B3auMHO Tep-
MEHIUKYJIIPHbIE IUNIOCKOCTH: OJIHY TOPU30HTAIBHYIO U JIBE€ BEPTUKAIbHBIEC JINHUU B
nuanaszone 360°, 4To MO3BOJISIET MOJHOCTHIO MEPEKPHITh pAOOUYUMH TIOCKOCTSIMU
BCE MOMEILIEHUE, TIPU STOM B MECTE MEPECeUEHHUs IIIOCKOCTEH 00pa3yroTCsl KPECThl
(Bnepenu, c3aau, ciaeBa, CIpaBa U B 3eHUTE). ITO OYEHb yJTOOHO MPU BBIOJIHEHUU
OJIHOBPEMEHHON MAapKHPOBKH, a TAKKE BBIPABHUBAHUS M HUBEIHWPOBAHHS BHYTPHU
nomeniennii. Pabounit auana3zon msmepenuii cocrasisieT 20 METPOB, ¢ MIPUEMHU-
KoM 9Ta 1udpa yBennuuBaercs 10 80 METpoB.

TodHOCTH MOCTPOEHHUs IIOCKOCTEN He mpeBblmaeT 0,2 MM Ha OOUH METP
paboyero paccTOsIHUS, UTO SIBJSETCA OAHUM U3 JTyYIIUX MOKa3aTeaed B 3TOM 1eHO-
BOW KaTE€TOPHUH.

Bcerpoennasi cucreMa caMOBBIPaBHUBAHUS MO3BOJIIET HE TPATUTh BpeMs Ha
KpPOMNOTIIMBYIO YCTAHOBKY YpOBHs. /[0CTaTOYHO JMIIb «HA IJ1a3» YCTaHOBUTH MPHU-
O00p Ha TOPU3OHTAIBHON MOBEPXHOCTH, M €CIIM YKJIOH HE MPEBBIIIAET JAHANa30H
JecTBUSL KoMIleHcaTtopa (+ 4°), To cucremMa CaMOBBIDABHUBAHUSI aBTOMATHYECKU
YCTaHOBUT JIa3ep MO YPOBHIO MPH BKJIIOUEHUH, U OyJIET CICAUTH 3@ €r0 COCTOSIHU-
eM.

Ecnu camoBBIpaBHUBAIOIIMIICS JIa3epHBI YPOBEHb OTKJIOHHUTCS 0o0Jiee 4em
Ha JJOMyCTUMOE 3HAY€HHE, pa3fdacTcs 3ByKOBOW CHTHAJ U JIa3€pHbIC JTyYd HAUYHYT
MUTaTh, 9TO TIPEIOTBPATHUT MOJIH30BATENSI OT OMMOOYHOM pasMeTku. MeMOpaHHbIe
KHOIIKH TTO3BOJISIIOT TEPEKIIoUaTh PeKUMbI paboThl. [Ipu BeIKITIOUEHUH MpubOopa
KOMIIEHCATOP aBTOMATHYECKHU OJIOKUPYETCSI, OJJHAKO MOKHO MPOEIUPOBATH JIyUU U
P BBIKJIIOUEHHOW CHUCTEME CAMOBBIPABHMBAHUS, YTO MO3BOJSET OTCTPAUBATH
HAKJIOHHBIEC IUIOCKOCTH, HANPUMED, IJI1 YCTAaHOBKH JIECTHHI] WJIM JEKOPATUBHOU

Pa3sMCTKH.
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@\7 @3’7 En%%nm MMnynbcHLIi pexum npu paborte

c npuemHukom LR 2 Prof.
[Be unu Tpu nnockoctu 360°

Bri6op pexuma

3awmTa oT Nbinu U
4« BnamIP54

OuanaszoH
camoHuBenupoBaHua £4°

<4 cek.

MarHuT AnsA KpenneHus Ha
MEeTansIu4YecKyo NoBepxHoCTb
Pesb6a wratusa %” & %”

Pucynok 5.42 — Ilocmpoumens niockocmen GLL 3-80 P Professional

IpenmymecrBa nocrpountess miockocreit GLL 3-80 P Professional:

® KOMRAKMHbBLL MHO20QDYHKYUOHANbHBIU JUHEUHbI JIA3ePHblU HUBEIUp O
JII00bIX pabom 6HYMpuU NOMeUujeHUl,

® YHUBEPCAIbHOCHIb;, Oe32PaHUYHble 803MONCHOCMU NPUMEHEHUS: 00HA 20pU-
30HMANLHASL U 08 BEPMUKAILHBIX TUHUU 8 uanazoHe 360°,

o camonueenupyrwuwuiica (4° za 4 c), svicokomounsiii (£ 0,2 mm/m) uncmpy-
MEHmM € OaNbHOCMbIO Oelicmeus 6 Komniekme ¢ npuémuukom 0o 80 m
(6 ouamempe),

®  YOOoOHbLIL 8 UCNOIb308aHUU U UCKTIOUUmenbHo npounblil (IP 54);

*  Hebovuwiue 2adapumol u manvlii gec (6cezo 0,75 ke) - 01151 YOOOHO20 NONB3O-
8aHUsL,

= pe3vboa nod wmamuevl 1/4" u 5/8" - 011 ucnonvzosanus ¢ pazIUYHLIMU
NPUCNOCOONIEHUAMU,

*  NPU HEBO3MOICHOCIU CAMOBbIPAGHUBAHUS NPUOOD U38ewaen noab308amens
MU2aHuem 1a3epHuix ayueu U 36YK08bIM CUZHAIOM,

*  He3A8UCUMOCHMb OMl HAJIUYUA IIEKMPOCEMU HA 00beKme, YMoO OUEHb
YOOOHO;

»  KomMopmHuan IKCnayamayus, HecKoav3sujee NoKpvlmue Kopnyca,
*  YOOOHaA MemMOpanHan Kiaguamypa Ha éepxHell naneiyu UHCmpyMenma,

*  MAZHUMHOE YHUBEPCANbHOE KpPenjeHue, npu nomMowu KOmopo2o MONCHO
3aKpenums UHCMPYMEHM HA MEeMALIU4ecKoUu NO8EPXHOCI.

Jnst paboter ¢ npuéMunkoM LR 2 Professional nunelinsiii na3epHblii HUBEIUP
GLL 3-80 P Professional ocHamién uMmynbCHON (yHKITUCH.
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Texnuyeckue xapakTepucTHKH mocTpouTtens miockocreit GLL 3-80 P Professional

Tun nazepa (TABEPHBIN TAOM) «..vvnrenreentenreaeeeteneeneeeanneaneennenns 640 uM, < 1 MBT
KI1ace a3epHOTO MBITYICHUS . ...uvueeeneene et eneeeneananeeneeneaneneenenns 2

Jlnama3on paboThl KOMIIEHCATOPA (IMANa30H CAaMOHUBENUPOBaHus), © =+ 4

Bpewmst HuBenmpoBaHusi, ¢ 4

NcTouHUKY TUTAHUS (OATAPCHKH) . ..vvnvinteeeeniereeetieraeeeenanananns 3x15BLR03 (AAA)
MakcumanbHOe BpeMsi pabOThI B 1-IydeBOM pEeKHUME, Yac............... 18

PaGounii quanason (B 1uameTpe) 06€3 MPUEMHUKA, M .......evvnnennn.... 20

Pa6ouast TeMIEPATYPA, OC ....uvieninie e, or —10 o +40
Temmneparypa XPaHEHHS, ®C ........ouiiiii i or —20 o +70
OTHOcHTENbHAS BIIAXKHOCTH BO3yXa HE 00TIEE, %0 ...vvvvenienninnnnnnn. 90

JITTHEHA, MM ..ottt ettt e e e et e e e et e e e e e e e e iae e e 159

007100705 7 TR 1Y 75

BEBICOTA, MM ..t 141

TIPOCKIIFISE ..ottt ettt et et et et e et et e ettt e e e e e eae e 3 muaEH 360°
(03110535 13711105 4 S T IP 54

5.3.1.3 CucreMHble NPUHAAJIEKHOCTH /IJI51 IOCTPOUTEJIEH MJIOCKOCTeN

B komruiekT nazepuoro nuseaupa GLL 3-50 P Professional Bxomasat momod-
HUTEJIbHBIE aKCECCyaphl, KOTOPhIE MOBBIIIAIOT YI0OCTBO pabOThHI ¢ mpuOOpoOM, Ta-
KUe KaK npuémHux Jnazepuoeo uziyuenusi LR 2 Professional, cmpoumenvuwiii
wmamue BS 150 Professional wim yrusepcanvhulii deporcamens (MHOTOGYHKITHO-
HaJlbHOE HacTeHHoe kperuieHue) BM 1 Professional.

J1iis ma3epHBIX MOCTPOUTENICH mTockocTeld BOSCh mpumensieTcst kommakTHOe
JOTIOJTHUTEIbHOE 00opynoBanue — mpuéMHUK LR 2 Professional.

Crout oriuyaTth ero ot npuémnuxa LR 1, KOTOpBIN mnpeouasnauen njis
paboTBI TONBKO C POMAYUOHHBIMU HUBEAUPAMU. DTU TIPUOOPH] He 63auMo3amens-
embl.

Eciu Hyx)HO paboTath Ha Ooabwiux paccmosnusx TOPSAIAKA HECKONbKUX
0ecsimKko8 Mempog WA Ha CTPOUTEIHbHOU IUIOIMIAIKE UMEIOTCS HeOnmuMAanibHble
YCI08USL NO OCBEUWEHHOCMU UL 3aNblIeHHOCmU, TO JJi1 pabOThl C OCTPOUTEIEM
wiockocteit Tpedyercs npuémnuk LR 2 Professional (puc. 5.43).

KpacHbIii mIpsSAMOYTOJIBHUK Ha KOpIyce mpuOopa — 3TO UYyBCTBHTEIBHBIN
CEHCOP, CIIOCOOHBIN 0OHAPYKUBATh J1a3epHOe u3nydeHue. Madpopmarms, KoTopyro
MOJIy4aeT CEHCOp, OTOOpa)kaeTcsi Ha JBYXCTOPOHHEM nauciuiee. Jlucmien pacmo-
JIO’KEHBI HA TIEpEeIHEN U 3aJHEeH CTeHKax mpubopa, 4To MO3BOJIET padoTaTh ¢ MPH-
€MHUKOM B JI000M moJjiokeHnn. Ha gucriee cuMmBoIMYecKH OTOOpakaeTcs
HaIpaBJeHUE, B KOTOPOM HEOOXOJMMO JBUTATH MPUEMHHUK, YTOOBI UI€aTLHO COB-
MECTUTBH €T0 C MPOCIHPYEMON JTa3epHON MIOCKOCThI0. Ha GOKOBBIX T'paHsIX MpHU-
O0opa ecTb METKU-TIPOPE3H, IO KOTOPHIM MOKHO OCYIIECTBUTH pa3sMeTKy. B mpu-
E€MHUKE €CTh JIBa peKUMa TOYHOCTU. OQOuH — Oonee 2pybOwiti — sl TEX MPUMEHE-
HUH, T7I€ B MOBBIIIEHHONW TOYHOCTH HET HEOOXOJUMOCTH, U 8MOPOt pedcum, boiee
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mounbil. B pexxrMe MOBBINIEHHONW TOYHOCTU MJISE TOTO, YTOOBI TOYHO BHICTABUTH
NpUEMHUK, TPEOYETCSl HECKOJIBKO OOJIbIIE BPEMEHH U YCUIIHIA.

2 KK-ancnneit
CHAbHBIE MATHATHI:

MOXET KPeIuTbCH K
METAUUTHYECKUM CTOMKaM,
HanpiMep MpH MOHTAXe
TIOABECHBIX MOTOKOB

Bosabmas 30Ha npHemMa
71a3ePHOro y4a

Pesnba M6

JIna KpervieHus K
peiixe

KK-aucneii:

1) Cocrosmue barapen

2) Mo3mis MPHEMHHKA OTHOCHTEIEHO
myua

3) Pexan aKyCTHYeCKOT0 CHrHaIa
4)BrIOpaHHEIT PeXIM TOYHOCTH

o
BCES
j=——=

3 kHONKH

CeeToamoa 7
TloxassiBaer, Kyaa 1) akycTideckuit cHran IP 54: 3aunma ot
zBmrats LR 2 2) KHOTKA BKIIIOYEHHA TBLTH H BOMIAHBIX
Prof. 3) TO4YHOCTB MpHeMa 6psiar

Pucynok 5.43 — Ipuémnux LR 2 Professional (iuyesas u moiivnas cmoponsi)

st paboTel ¢ MPUEMHUKOM TOCTPOMUTENb TUIOCKOCTEH JIOJDKEH 00JaaaTh
UMITYJIbCHBIM PEKUMOM, KOTOPBIA HEOOXOAMMO aKTUBUPOBATD.

Takum pexxumom 007aa0T BCE MOCTPOUTENHU TUIOCKOCTEH, HaunHas ¢ GLL
2-50 Professional u Berme.

Ocobennocmu npuemHuka

1. KonTpoJn padoTsl
Jlucrineid, CBETOANO/IBI U 3BYKOBBIE CUTHAJIBI OTOOPaXKAIOT OCHOBHBIE TIOKA3aTENN
paboTsl mpubopa.

2. Yno0Hoe ynpaBJieHHe
HpI/I IMIOMOIIHA ITOHATHBIX KHOIIOK IMPOU3BOJUTCA BKIIIOYCHUC, HElCTpOfIKa TOYHO-
CTH U3MEPEHUs, 3BYKOBOTO CUTHAJIA.

3. HagexxHocTh
[Tpubop 3axiroueH B BOJOHENPOHUIIAEMbIH U MbUIE3AMIIIEHHBIA KOPITYC.

\ 1O [/
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Texnuueckue xapakrepucTuku npuemHuka LR 2 Professional

JIaTBHOCTD JTEHCTBHS, M ...o.ureennes e eneeenneeaneeaneeaaneeaneeannnn 5-50
NcTouHrKY MATAHUS (OATAPEHKH) ..'vvrenreeeneeeeeeieeineeeneeennn, 1 x 9 B6LR61 6ok
TouHOCTh U3MEPEHUS (TOTHO/TPYOO0), MM ...vnvienianeiniennaannnnns. +1/+3
DA 001 8 135) % 53 - 90
BBICOTa 30HBI TIPUEMA, CM ...'uvtinetieiteeteiieeeeeeaeeeaeenans 4
[TponomxkurenbHOCTs PaboThl ¢ 9 V Garapeei, 4acos ............... 30
JITHHA, MM ..o et 74
L% 70) 703 2 TR 1. 41
BBICOTA, MM ..ottt e 150
Bec (co cranmapTHbIMU OaTapesMu), KT, TPUOIU3UTENBHO ......... 0,2
(64110509 11117 ¥ 3 S IP 54
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5.3.2. Moayasb 7 «JlazepHble HUBEJMPBI VISl BBIPABHUBAHHUSA
KepaMu4eCKON MJIUTKH»

Y4ueOHblii MaTepuas 7

5.3.2.1 JIa3epHblii HUBEJUP ISl YKJIAAKHA KePAMUYECKON IVIUTKH

Texnonozusn pabomut ¢ Hugeaupom. Bce HyHKIMH BBITOTHSIIOTCS OTHOU
KHOTIKOH (puc. 5.44):

OnHa KHOIIKA JUIS BCEX
byHKIMI

1. Ing BKJIFOUEHUS HYKHO
Ha)KaThb KHOIIKY OJIUH pa3 He
nonbiie 3 cek. [losssrces 3
na3zepHbIx Jyua - 0°, 45°, 90°.

YroObI I6aKTUBUPOBATH
(hYHKIMIO aBTOMaTH4eCKOTO
BBIKIIFOUCHHSI, HYXKHO JIep-
KaTh KHOIKY J0JbIIe 3 ce-
KYH]I TIpY BKJIFOUEHUH MTPH-

2. Ilpu BTOPOM Ha)KaTHH OT- oopa.

KJIFOUUTCS JIy4d 45°. Korna 3akanunBaeTcs 3apsij
6arapeu M 0CTaeTcs TOJIBKO

3. Jlns BBIKJIFOYEHUS UHCTPY- 2 yaca pabOThl, HAYMHAET

MEHTa HEOOXO0IMMO HaXXaTh MepLaTh KpacHbIN CBETOU-

KHOIIKY TPETHH pa3s. oz.

Pucynok 5.44 — Oynkyuu kHonku

BHemHui BujA 71a3epHOr0 HUMBEJIHUPA JUISI BBIPABHUBAHUS KEPAMHUUYECKOU
wntku GTL 3 Professional uzo0paken Ha pucynke 5.45.

3awmra oT NbiNu u
Bnaru - IP 54

nierkum B
WUCNOMNb30BaHUMU:
-1 KHonka co
CBeToAUMOAO0M

Tunusn 45° --- camasn
ObiCTpan yknagka
nnutku!

ABTOMaTH4eckoe
OTKIOYeHne
yepe3 30 MUH.

TpeTbs nuHuA nopa 45°.

OCHALUEH:
- nasepHomn
MULLEHbIO;

- MeTannumyeckon
NAacTUHOW;

I,
Pa6ounit ! 4 . 3
N /,
avanasoH 20 M ¢ L

MULWEHbLIO

Bbicokas TOYHOCTb
+ 0,2 Mm/M
[ £ 0,4 Mmm/m mexay 45° n
90° nuHuen]

Pucynox 5.45 — Jlazepuwiii Huenup 015 8blpaGHUBAHUS KEPAMUYECKOU NAUMKU
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Texnuveckue XxapaKTepucTHKH jJa3epHoro HuBeaupa GTL 3 Professional

Tun nazepa (JTA3EPHBII THOIT) . .eennreennteenteenteeate et eaeeeineeneeannenns 635 uM, < 1 MBT
KIace a3epHOTO MBITYICHUS ...uvuneeneeaneeneeneeeeneaneaneneeneenenneneenenns 2
ABTOMATHYECKOE OTKITFOUCHHE TTOCIIC, MIHYT ....eueenrenneaneennennennineans 30
JIMCKpeTHOCTh OTCUeTa TOPU3OHTAIBHOTO Kpyra (auam. 0-90°), Mm/m .... +0,2

. 4 x1,5-V-LR6
McTouHMKY MTATAHUS (OATAPEHKI) ©.'uvveenteenieeneeeeeeiieeaaeaneennnennss (AA)
[TpoomKUTENTHHOCTD PAOOTHI € 2 TUHUAMH, YAC, MAKC. ...veeveneenenennnns 18
[Tpoa0mKUTENIBHOCTD PAOOTHI C 3 JTMHHUSAMHU YaC, MAKC. +.'vvvenreennrannnsnn. 12
| TaTe L0707 i1 Y ar: 10): 0 SR 20
Pabouwnii nuama3oH ¢ oTpakaroIIel MmIacTiHON (J1a3epHOr MumeHp0), M 20
PaGouast TEMIEPATYPA, OC ...ovniinitit e -10 ... +50
Temmeparypa XPaHEHHS, “C ...ttt -20 ... +70
B 030705 ;R Y 1 S SR 157
0750071 Y 1Y 102
BBICOTA, MM ..ttt e 98
Bec, kr, mpubimM3uTenbsHO 0,5
01015411 6 3 TUHAH
(@31S(53: 13711105 4 ) 3 U IP 54

IpenmymecrBa GTL 3 Professional:

e ObICTpast YKJIaJKa KEPAMUYECKOU ITUTKH Ojarojapst 10MOJIHUTEILHOMY
JA3€pHOMY JIy4y MOJ yriioMm 45°;

® JIONOJIHUTEIBHO K ABYM JiyyaM o 90° mpoeuupyer TpeTuid nox yriaom 45°
JUTSI TOYHOTO M OBICTPOTO BHIPABHUBAHUS MPHU YKJIAIKE HACTCHHOU U
HaIoJbHOU IUIUTKH,

e BBICOKasg TOYHOCTH — 0,2 MM/M,;

® KOMIAKTHAs U JIErKas KOHCTPYKUUS JUIsl ONTUMAIIbHOTO y100CTBA UCIIOJIb-
30BaHU;

® MpaBWIbHAS MIATA IS 00ECTIEYEHHs] ONITUMAJIbHON YCTOMYMBOCTH MPU BbI-
MOJIHEHUH paboT Ha HEPOBHOM TOJTY U JJIsl KPEIUICHUS Ha CTEHE;

® [IPOELUPYET XOPOILIO BUAUMBIEC Ja3€PHbIC YUYl BHYTPU ITIOMEILECHUM.

5.3.2.2 Ob6sacTh NpUMEHEHNs U BU/IbI BBITOJIHSIEMbBIX PadoT

Jlazepubiii nuBestup GTL 3 Professional mpegnasunauen mist Bcex crienma-
JUCTOB, 3aHUMAIOIIUXCS OTICTOUYHBIMU, CAHTCXHHUECKUMH, CTOJISIPHO- TIJIOTHHAY-
HBIMH, MOHT@)KHBIMH (3JICKTPOOCBETUTEIILHBIMI ) pabOTaMHu.

CnexTp mpuMeHEHUN:

yKJIaJIKa ITUTKU/KaMHS;

BHYTPEHHSISI OOIIIMBKA, OOJIUIIOBKA;
CTCHHAs apMaTypa;

MOKJIeHika 000eB, paboTa 1o 1adJIoHy;
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MJIOTHUYHBIE paOOTHI;
yCTaHOBKA PO3ETOK;
OCBETUTEJIbHBIC TPUOOPHI;
CTCHHBIE TIEPErOPOIKH;
MpOBEpPKa MPSIMBIX YTJIOB.

JIroOo#t cnenuanuct, paboTaronMid B MOHTaXE WM OTACNIKE, Halpumep,

QJICKTPUKH, CAHTCXHUKH, IINIOTHUKH, YKIAIUYUKH, HC I/IMGIOHII/Iﬁ JIMHEHHOI'O WU

TOYCYHHOI'O J1a3epa, MOKECT UCIIOJIB30BaATh B KAQUECCTBC 3aMCHDBI nasepHHﬁ HI/IBeJ'II/Ip
GTL 3 Professional.

Buabl u3Mepennii ¢ ucnojib3o0BanueM Jiazepuoro nuseaupa GTL 3 Pro-

fessional

IIposepka npsmbix yenos (puc. 5.46)
[TpousBoanTCS Mepe HaYaIOM YKJIaJIKU TUIUTKU

e GTL 3 Professional ycranasiuBaercst B yri1y, KOTOPbIi HY>KHO ITPOBEPHUTH;
e (° s1y4 MOJKEH OBITH MapaieseH 0a30BOM JIMHUU (HAITPUMED, CTEHE);
e Jla3epHas MUIIEHb TOMOTraeT HaWTh Jiyd. C TOMOIIBIO HU3MEPUTEIHLHOTO

npudopa MPOBEPSIOT, OJUHAKOBBIE JTU paccTossHus 10 0° TUHUMU B pa3HbBIX
Toukax. PaccrosHus Mexay 90° nuHUEH M CTEHOM TakKe JOJDKHBI OBITh
OJIMHAKOBBLIMU.

Pucynox 5.46 — [Iposepra npsmulx yenos

Vrnaoka naumku noo npsamoim yerom (puc. 5.47)

e GTL 3 Professional ycranaBauBaeTcsl B HICXOIHOM ITYHKTE JJIS YKIIAKH

IUTKU. YacTo MIMTOYHUKU BEIOMPAIOT CEpEeANHY KOMHATBI UJIH JIBEPb;

¢ OJHH YIroJ nepBoﬁ IINIMTKH AOJIXKCH OBITH BBIPOBHCH I10 TOYKE IICPCCCUCHUA

3 (2) myueid. 0° u 90° ny4n UAYT BIOAL CTOPOH 3TOM IIUTKH,
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e 45° my4 maeT NOMOJHUTENbHYIO 0a30BYIO JIMHUIO JIJIsl BBIDABHUBAHUS TUIUT-
KH.

a —GTL 3 Professional nozsonssiem onpedenums, xax notioem niumka, 6 — cmanosumcsi
HAMHO20 npowje onpeoeiums NPasuibHvle Mecma CmvlK08 Ha NOJLY U HA CeHe

Pucynok 5.47 — Vrnaoka naumxu noo npsamvim yeiom

Yrnaoka naumxu no duazonanu (puc.5.48)

e GTL 3 Professional ycranaBmuBaeTcsi B MCXOIHOM MYHKTE JUIS YKJIaIKH
TUTATKH. YacTo MITUTOYHUKY BRIOUPAIOT CEPEIMHY KOMHATHI HITH JBEPb;

® OJIHA CTOpOHA MEPBOH IUTUTKU JOJDKHA OBITH BEIpOBHEHA 110 45° y4dy;

e 0°wu 90° nmyun Har0T JOMOTHUTEIbHBIC Oa30BbIC JIMHUU JISI TUIUTOK, KOTO-
pBI€ UAYT K HUM TI0 KacaTeIbHOM.
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Pucynox 5.48 — Vknaoka naumxu no ouazonanu: GTL 3 Professional osueaemcs 3a nnumou-
HUKOM, MAK KaKk OH npoooJicaem YKiaoKy naumku no ouazonau. Taxum obpazom 3 nyua éce-
20a Xopouio 8UOHbBL

Yrnaoka naumxu 0ns kyxonnou nanenu (puc.5.49)

® METALTMYECKAs TUIACTHHA KPEIUTCS Ha CTCHE C TIOMOIIBIO IITyPYITOB, KaK
NOKa3aHo Ha KapTuHke. OHa NoJbKHA ObITh pOBHOM, Tak kKak GTL 3 Profes-
sional He caMOBBIpaBHUBAOIIHIACS!
Ycranoka GTL 3 Professional Ha MeTamnyeckoi TIacTHHE AaeT CIEAYIO-

niee:
a) 0 u 90° myun BBIPOBHEHBI MO JTUHUSIM Ha TIJIACTHUHE;

0) nepeceuenue 3 (2) 1ydeit B MOJIYKpyre, BHIPE3aHHOM B IIJIACTHHE,
B) 3 Jyd4a SBJIAIOTCS 0230BBIMH JTUHUSMU 7S YKIAIKW TUTUTKH.
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Pucynox 5.49 — Vrnaoka niumku 015 KyXOHHOU nanenu

Husenmup GTL 3 Professional mo3BouisieT mepeHecTd MecTa CTBIKOB C JICBO#
CTEHBI Ha MPaBy0.3 0a30BbIC JIMHUU CIYXKAT IS CHCIHUATNCTa XOPOITUM OpHCH-
THPOM.

Vinaoka naumku uz yenra komuamol (puc.5.50)

Pucynox 5.50 — Vknaoxa nnumxu uz yena kommamst
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® META/UTMYECKasl MJIACTUHA TAK)Ke MOXKET ObITh MCIIOJIb30BaHa JIJIsl YKITaIKU
IUTUTKY U3 yTJIa, HAaIPUMED, OT ABEPH;

e METaJUIMyecKas IUIACTUHA CTABUTCS K OJHOM CTOPOHE ABEPU U NIO3BOJISET
MOJIb30BATEII0 YKIIAIBIBATh IUIMTKY, OPUEHTHPYSCH HA IBEPHOMU ITPOEM.

5.3.2.3 Cucremusnlie npunaaiexuoctu aiast GTL 3 Professional

Cmanoapmmuosle NPUHAOIEHCHOCHU — MEMATNTUYECKAA NAACIMUHA (DUC.
5.51)

e (OOecreynBaeT JOMOJHUTENBHYIO YCTOMYMBOCTH 1pu padbote ¢ GTL 3 Pro-
fessional Ha HEpPOBHBIX MOBEPXHOCTSIX.

e Jlunuu, BeIpe3aHHBIC HA MJIACTUHE, TOMOTAIOT KJIACTh IUIMTKY MO pa3HbIMU
yraamu: 0°; 11,25°; 22,5°; 45°; 67,5°; 90°. J1j1s1 TOr0 HY>KHO PacIoloKUTh
GTL 3 na mactuHe TakuM 00pa3oM, YTOOBI JTy4H COOTBETCTBOBAIH JTMHU-
SIM.

e MOXET KpenuThCs K CTeHE JUTSl YKIIAIKH HACTCHHOH TUTMTKH, HallpUMep, Ha

KyXHE.

Pucynok 5.51 - Memannuueckas nnacmuna ons GTL 3 Professional
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5.3.3 MoayJs 8 «Jla3epHble HUBEJIUPHI AJIs1 IPOBEPKH
POBHOCTH I10JIOB»

Y4eOHblii MaTepuas 8

5.3.3.1 JlazepHblii HUBEJHUP AJIsl IPOBEPKH POBHOCTH I10JIOB

Nzmepurensubiii mpudop GSL 2 Professional mepBerii B mupe ma3epHbIit
HUBEJIMD, NPEIHA3HAYSHHBIN ISl TPOBEPKH POBHOCTH TOBEPXHOCTH TI0JIa BHYTPH
noMeleHui (puc. 5.52).

Pucynok 5.52 — INlocmpoumenws niockocmeu GSL 2 Professional

JlazepHbIif TOCTPOUTENH IIOCKOCTEHN (MoBepXHOCTHBIN nazep) GSL 2 Pro-
fessional — siByisieTcs ONTUMANTBHBIM HHCTPYMEHTOM JUTSL JTFOOBIX paboT, CBSI3aHHBIX
¢ 00paboTKO moJia (MpoBepKa POBHOCTH, CTSIKKA, 3aJIMBKA M Tak jgajnee). OH oauH
COCOOEH 3aMEHUTh JIa3€pHbIA HUBEIUDP WIM >KUJIKOCTHBIA YPOBEHb, MPU 3TOM
KaueCTBO M CKOPOCTh BBHINIOJIHEHUS PabOT OyAeT HAMHOTO BhIIIE. DTUM PUOOpPOM
MO’KHO OY€HB OBICTPO ¥ TOYHO IPOBEPHUTH POBHOCTH MOBEPXHOCTH, UCTIOIB3YSI TS
ATOr0 BCEro OJWH MHCTPYMEHT. Bpamaromascs Ha 360° rojoBka MOCTPOUTEIIS
wiockocteit GSL 2 Professional npoenmpyet s1a3epHbIit Jyd, KOTOPBIN JABHKETCS
10 T0JIy, 1 B MECTE€ HEPOBHOCTH PACXOIUTCS Ha JIBA Jiy4ya. ITO MO3BOJISET MOJIb30-
BaTEJI0 HE TOJIbKO YCTAHOBUTH (DAKT HEPOBHOCTH 11014, HO U OYEHb OBICTPO U MaK-
CUMaJIbHO TOYHO JIOKAJIM30BaTh HEPOBHOCTh M OMPENETUTh €€ Xapakrep. s ato-
ro B KOMIUIEKTE ¢ MPUOOPOM HAXOJUTCS 8U3UPHAA MApPKA — CHIEIMaNIbHAs OTpaXa-
IOIIAs TUIACTHHA C YIVIOBOW INTPUXOBKOW. Hy»KHO yCTaHOBUTH BU3UPHYIO MapKy
B MECTE PACXO0KJEHHUA JIydel — U B 3aBUCUMOCTH OT TOrO, B KaKyK) CTOPOHY OT-
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KJIOHUTCS JIMHUS, MOYKHO ONIPENeNuTh Oyrop Ha MOBEPXHOCTH, WM BraauHa. Tod-
HOCTh OTOOpaXEHHsSI HEPOBHOCTH OMNPEIEISETCS MO MPOCTOMY MPHUHIUILY: 0OHA
HEIPEPBIBHAS JIUHUSA — POBHO, TUHUS pa30ensemcsi —HeposHO.

JlazepHble Jy4yd TPEBOCXOJAHO BHUIHBI B TOMENICHUM HA PACCTOSIHUU
10 10 M, a oTpakarolas rmjiacTUHa MO3BOJIsET padoTath B paauyce 20 M.

Jlazepubiii moctpoutenb miockocteir GSL 2 Professional ouens mpoct
B AKCIUTyaTalliy U OOCITYKUBaHUM, U HE TPEOyeT At pabOThl CIIEIIMATILHBIX HaBbI-
koB. [IpocTora oOcmyxuBaHusi U yaqo0CTBO B UCHOJIB30BaHUU Onarofaps IMCTaH-
IIMOHHOMY YIIPaBJICHUIO: IPUOOP HYKHO TOJBKO JOCTaTh U3 Keiica, BKIIOYUTH €ro
¥ YCTAaHOBUTH KOHTPOJIBHYIO BHICOTY. CHCTeMa CaMOBBIpAaBHUBAHUS aBTOMATHYC-
CKHA YCTAaHOBUT TOPU30HTAJIBHBIA YPOBEHB, MOCIE YETO J1a3epHas TOJOBKAa HAYHET
BpaIeHne, CKaHUPYs MMOBEPXHOCTb.

JlazepHblii mocTpoutens miockocteli GSL 2 Professional moxer paborath
B OJIHOM U3 TPEX PEIKUMOB:

1. Pestcum bvicmpozo ckanuposanus — 1Jis ObICTPOTO aHaIN3a MOBEPXHOCTH;

2. Peorcum 3ameonennoco ckaHuposanus — s 00Jee TOYHOTO BBISIBICHUS
BCEX HEPOBHOCTEM;

3. Iowaeosuvlil pesxcum — JUIsl TIIATETLHOTO CKAHUPOBAHUS U JIOKAJTU3AINH
HEPOBHOCTEN.

Texnuueckue xapakrepuctTuku HuBeaupa GSL 2 Professional

Tun mazepa (TA3EPHBII THOIT) . .vonereenteenteenteeanteenaeeaneeaaeenneaanneenns 635 M, <5 MBT
KI1acc Ta36PHOTO MBITYUEHHUS . ...vvunenteteeit ettt et et 3R
JlnanazoH aBTOMaTUYECKOT0 HUBEJIMPOBAHUS (JTHATIa30H

CAMOHUBEIIUPOBAHUI), © «.\enttintittint ettt ettt e e e eeeaens =4

Bpewms HuBenupoBanus He 6oliee (BpeMsi HUBEIHPOBAHUSA), C ...v.veenn.. ... 5

Wctounuku mutanus (Li-lon akkymyssitop), B ... 10,8

BpeMst pa0OTBI, HAC, MAKC. ....uvntententett et et et eeeateeeeaeeeeeaanaas 15

Pabounii TUarma3soH 0€3 MPUEMHIKEA, M ... .eeurenreeneenrenneaneenneaneennannss 10

PaGounit 1uanazoH ¢ OTPaKAIOMIEH MIACTHHOM, M ...o.eeneieeeneannennnnn.. 20

TOYHOCTD HUBETUPOBAHMST, MM/M ....ueneententententeeieeieaieeeeaieaneenaen +0,3

PaGouast TEMIEPATYPA, OC ...ovuiviniiniiieiieiei e ot —10 10 +50
Temneparypa XpaHEHHUS, ®C .........ooiriiieii e ot —20 1o +70
OTHOCHTEbHAS BIAYKHOCTD BO3YXa HE 00JIEC, %0 ...oviiiiiiiniieennnne, 90

B 051705 7 TR Y ST 215

078070 TR0 Y 1Y A 170

BBICOTA, MM ..ottt e e 200

Bec, KT, IPUOIUBUTEIIBHO ....vetententteetenteateenteate et eneeeteeeenneanennss 2,0

L0015 N0 - 2 TMHUA

L0611 (05097111126 ¥ 3 IP 54

5.3.3.2 Cucremusblie mpunamiexnoctu 1iasi GSL 2 Professional

K cucteMHbIM IMPUHAATICIKHOCTAM JIs JIA3CPHOIO HUBCIMPa IJIA IIPOBCPKU
POBHOCTH II0JIOB OTHOCATCA:
145



keiic L-BOXX;

OYKH JTSI HAOJTFOICHHS 32 JIa3€PHBIM JIyIOM (IBET KPACHBIN);

nyneT Y (mucranmmonnoro ynpaenenus) RC 2 Professional (puc. 5.53);
BU3UpHAs Mapka (puc. 5.54);

CTaHIapTHoOE 3apsaHoe ycrporicTo Li-lon AL 1115 CV;

Ilynem IV RC 2 Professional. [yis mocTkeHnss MaKCUMaTbHOM 3P PEKTHB-
HOCTH paboThl pexkomeHayercs npumeHsath GSL 2 Professional B xommiekrte
C MyJbTOM JucTaHIMoHHOTO yrpasienuss RC 2 Professional, ¢ koropeim paboTats
CTaHOBUTCS emle yaoOHee. B 3Tom ciiydae mpemMyniecTBO COCTOUT B TOM, YTO
MOKHO CBOOOJIHO TEPEIBUTaThCs MO MOMEIICHHIO, IepeMeIlaTh U YCTaHABINBATh
OTPAXKAIOIIYIO IJIACTUHY, YIPaBJsis MpUOOPOM AUCTAHIIMOHHO U BBIOUpAs PEKUM
CKaHUPOBAHUSI.

46 mm

BOSCH

W gz

RC 2 Professional

N/ v

e

Pucynok 5.53 — ITynem JIV RC 2 Professional

IpenmymecrBa RC 2 Professional:
® wupokas odacms NpuMeHeHus 0.1a200aps NPUHAOTIEHCHOCHISM,

o npaxmuynslli nyaem /Y ons pabom eéHympu nomewjeHuli ¢ 0aibHOCMbIO
oeticmeus 20 wm;
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® ynpasneHue c mpems CmyneHsaMu cKopocmu 0jisi Oblcmpo2o, MeoleHHO20 U
HOWA208020 CMeWeHUsl.

Texnnueckue xapakrepuctukun RC 2 Professional

JIATBHOCTD JTEHCTBHS, M .....ureenee e eaneeenneeaneeanneaaneeaneeanneennns 20
VcTouHUK MUTAHUS (OATAPEHKHI) ...vvvint it eieereeeeaneanen, 3x1,5B LR0O3 (AAA)
B, T e 69
KITACC BAIIIMTEL .. v vttt e e e e e e e, 5X

10 20 30 40 50 60 70 80 90 mm

Pucynox 5.54 — Paboma c euzupnou mapkou
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5.3.4 Moayanb 9 «KomOMHMpPOBaHHBbIE JIa3epHbI¢ HUBEJIUPbI»

Y4eOHblii MaTepuas 9

5.3.2.1 KomounupoBanHbIii Jazepublii HuBesup GCL 25 Professional

B xonme 2012 rona Ha psiHOK BhImen HOBbI mpudop GCL 25 Professional
— KOMOWHHMPOBAHHBIA JIa3epHBI HuBenHup (puc. 5.55). B HEM QyHKIMOHAN
5-TOUEYHOI'0 Ja3€pHOr0 HUBEIHMPA JOIOJHEH BO3MOXKHOCTBIO CTPOUTH TOPU30H-
TaJbHYIO U BEPTUKAJIBHYIO IIOCKOCTH. DTO HOBOBBEJCHHME CYIIECTBEHHO PACIIU-
puiio o0aacTh NpUMEHEHHs TPUOOpa: B HEM COBMEILIEHBI BO3MOYKHOCTH TOUEYHOTO
JIa3€pHOT0 HUBEIUPA U ITOCTPOUTEINS TUNIOCKOCTEN.

» CeeTtoguog ans
) /{/ .H oToBparkeHus
: cTaTyca 3apsaga
Bartapenu

al| @

___ OproHoMUYHbIN

JIHUM BUAHBI HA AusanH

paccTosaHuM A0
10m

KHonka Bkn / BbIkn ¢
byHKLYMe BNoKMpoBKM
MasaTHUKa

ToOuYKM BUAHbBI HA
paccToaHunao 30m

Pe3bba wratusa 1/4" n
5/8"

Pucynox 5.55 — Kombunuposannuii nasepuoiii nuseaup GCL 25 Professional

Oco0ennoctu mHcTtpyMeHnTa. M3mepurensubiii nuucrpyment GCL 25 Pro-
fessional mpenHa3HaueH A1 MCMOIB30BAHUS B KAYECTBE OTBECOB U IS OIpEeIie-
HUS ¥ IPOBEPKHU TOPU3OHTAIBHBIX M BEPTUKAIBHBIX JIMHHAM.

Komounuposannwiit nazepuwiii hueenup GCL 25 Professional oriauuaercs
TE€M, YTO B HEM KOMOMHUPOBAHBI JBA HUBEJIMPA — JIUHEUHbIU NOCMPOUMenb Nioc-
Kocmeti ¢ 2 TUIOCKOCTSIMUA U moueynsii ¢ 5 nydamu. OH IpoelupyeT BEPTUKAIb-
HYIO0 ¥ TOPU30HTAIBHYIO JIMHUHU, TIEPEKPEIIUBACT MX W BBITYCKAET 5 TOYEK B pas-
HbIC CTOpPOHBI. TakuMm oO0Opa3oM, IOJB30BATEII0 JTOCTYIIEH KakK (DYHKIIMOHAI
JUHEHHOTO JIa3epa, TaK M BCE MPEUMYIIECTBA TOYHOTO TOUYCYHOTO JIa3epa.

[IpuGop paboTaeT OT aJKAIMHOBBIX Oarapel, KOTOphIE MOXKHO Tepe3apsi-
’KaTh, HE U3BJIEKAsl U3 HUBEIUPA, U MEHSTH B ClIy4ae UCTEUEHHUS CPOKA TOJTHOCTH.

Pabouuit auamnason npudopa GCL 25 Professional 6 pesicume nocmpoumens
niaockocmeti — 0o 10 mempos, B p&KUMe moueunozo aazepa — 0o 30 mempos.
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Komounuposannwiit 1azepuwviii husenup GCL 25 Professional — xkommakr-
HBIi MHCTPYMEHT C JPrOHOMUYHBIM JU3aHHOM, BBICOKOTO Kjacca W IIUPOKO
UCTIONIB3YETCS B CTPOUTEIILCTBE.

Texunueckue xapaktepucruku GCL 25 Professional

Tun mazepa (JTA3EPHBIH JTHOIT) . .veunreennee et eneeanteeneeaneeeareeneeannenns 635 am, < 1 MBT
) T RIS 0 (o) Kol 3] 0 ¢ (5): 14 S RPN 2
Jlnarna3zoH aBTOMaTHYECKOTO HUBEIIMPOBAHUS (IHAIa30H L4
CAMOHUBEITUPOBAHM), © ..\uttutetnttette et et eate et eneeeteenneennneans
Bpemst HuBenupoBanus He 0osee (BpeMsi HUBETUPOBAHHS), C ............... 4
WcTouHuKY TUTAHUS (OATAPEHKI) . ..vvvinrineenieeeteeerieeeeeeenaaaenannn 4 x 1,5-V-LR6 (AA)
BpeMst pabOThI, HaC, MAKC. +...veureentsenteeieeeeteeaeeaeeaineeaneeanneennenns 30
Paboumnii nuanason:

—  JIA3EPHBIE JIMHUE, M ...uenenrnsnssseses et e e e e e eeeenenss 10

—  TOPU3OHTAIBHBIC TOUCUHBIC JTYUH, M ...nvneenenennannaneeneanennnnn 30

—  TOYECYHBIN JIYU BBEPX, M ..evttninisatetenenesereneneneneenenenennean, 10

—  TOYCUHBIH JTYU BHHB, M ..ueurtnreneeneensnsenseneaneneneeneanenneneenenns 5
To4HOCTH HUBEJIMPOBAHUSI:

— J1a3epHbIe JTUHUH U TOPU3OHTAIBHBIC TOUYEUHBIC JIY9d, MM/M ....... 10,3

—  BEPTHUKAIbHBIC TOUCHHBIC TYUU, MM/M ...oueinnenianneannanneaneananns +0,5

ITponomKuTeTbHOCTh pabOTHI B 3aBUCHMOCTH OT pPeXHUMa pabOThI:
—  pexuM paboThl ¢ MEPEKPECTHBIMU U TOUEYHBIMH JIMHUSAMM, 9ac ... 12

—  B-TOYEUHBIA-PEKMM, TAC .. ..vvreeninereeenineeereeeeneneneeeenannnn 24

—  JTHHEHHBIN PEIKHM, HAC .. ..evevnerenernenernereenesenesneneanenaenennens 30
Pe3b0a JUIS IITATHBA .....oveeetite et et et et et ee et e e e e e eaeeneeneans 1/4", 5/8"
Pabodast TeMIepaTypa, ®C ......oiniiiiiiii e -10 ... +50
Temmeparypa XPAHEHHS, “C ...ouiuititiii i, -20 ... +70
OTHOCHTENBHAS BIAYKHOCTD BO3yXa HE 00J1€€, %0 ..oovvivviiiiinieeinn, 90
JITHHA, MM ..ot et e e 155
L 0770) 705 TR 1LY P 56
BBICOTA, MM ..ottt e e 118
Bec, KT, TIPHOITUBUTEITBHO .. ..uvteetentteeeentete et eteaneeneenseaneaneansenans 0,6
TIPOCKIIMS ..ottt e 2 nuHMU / 5 TOUEK
(00531 (5 19711117 s 0 S PP IP 54

5.3.4.2 Cucremubie mpunamiaexnocTu 1iasi GCL 25 Professional:

o ketic L-BOXX 136;

o OuKU Ol1sl HAOMOOEHUsL 3Q JIA3EPHBIM JYYOM (Y6em KPACHWBIL) — VIAYUUIAIOM
BUOUMOCTb KDACHO20 JIA3ePHO20 TIYUa U 00J1e2uarom eblnoHeHue pabom npu
HebIa20NPUSIMHBIX YCILOBUSX 0C8CUJCHUSL,

o cmpoumenvrovii wmamus BS 150 Professional;

o meneckonuueckas wmanea BT 350 Professional (o2 BM 1 Professional);

® yuueepcanvhwill Oepicamens BM 1 Professional;
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5.3.4.3 3akpennsomuii MaTepuai 6-9
|. BbiOepuTe 01MH NPaBWIbHBIN OTBET U 00BeIUTE:

1. Tlpu SKCIUTyaTalMy J1a3epHOr0 HHUBEIMpa JJIS BBIPABHUBAHHS KepaMHUYECKOM
itk GTL 3 Professional Bce ¢hyHKIUH BBITOJHSIOTCS KHOITKAMM:

a) OJHOW; 0) nByMH;
B) aBTOMATHUYECKH.
Ortger:

2. Ortpaxaromas rmiactuHa moctpoutens riockocter GSL 2 Professional ms
IPOBEPKU POBHOCTH TIOJIa TO3BOJISIET PadOTATh B pajHyce:

a) 20 wM; 6) 30wm;
B) 40 m.
Otger:

3. Pabounii tnana3oH KoMOMHUpPOBaHHOTO J1a3epHoro Huseaupa GCL 25 Profes-
sional B pexuMe TOYCUHOTO J1a3epa COCTABIACT JI0:

a) 30 wm; 0) 40w,
B) 50 m.
OTBeT:

I1. lomosinnTe NpeasioxkeHne HeaocTawieil uHGopmManmei:

1. K cTangapTHBIM TIPUHAIIICKHOCTSIM JIA3€PHOTO HUBEJIUPA I YKIAAKUA KepaMu-

yeckoi mumtku GTL 3 Professional oraocures [JIACTHHA,
obecrneunBaroIas J0MOJIHUTEIBHYIO npu paboTe Ha HEPOBHBIX
MOBEPXHOCTSX.

2. Bpamiaromasicst Ha 360° rosoBka moctpoutens miockocteir GSL 2 Professional
IPOELUPYET JIyd, KOTOPBIN JBUIKETCS IO MOy, M B MECTE He-
POBHOCTH I10JIa PACXOIUTCS Ha JTyya.

3. B naszeprom nuBenupe GCL 25 Professional komOrHMpOBaHbI JBa HUBEIHpA —
C __ TUIOCKOCTSMH

151 C __ JIy4yaMmH.

I11. PaGoTa ¢ pucynkom:

1. N3yuute pucyHku moa A, b U MOANMUIINTE TEXHOJIOTUYECKUN CIIOCOO YKIIaIKU
IUTMTKH C UCIIOJIb30BaHueM JiazepHoro nuenupa GTL 3 Professional.
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IV. IIpogosikuTe npeasioKeHue:

1. Jlns onpeencHusl HEPOBHOCTH TI0J1a JlazepHbIM HuBerpom GSL 2 Professional
IPUMEHSIETCS CIeHaIbHast OTPaKAroIas MJIACTHHA C YTIIOBOU IITPUXOBKOM —
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5.3.5 Moay.nb 10 «PoTaniuoHHbIe Ja3epHble HUBEJIUPbD)

Yuebunlii MmaTepuas 10

B mnpouecce mnpoBedeHUS pazIMUHBIX CTPOUTEIHLHO-MOHTXHBIX PabOT
MIOCTOSTHHO BO3HUKAET HEOOXOJAMMOCTh BBIpAaBHMBAHUS OOJBIIUX IUIOMIAIOK,
MEpEHOCa TOYEK HA 3HAYUTEJBHBIE PACCTOSIHUS, PA3METKHU MOTOJKOB, CTEH U pas-
JIVMYHBIX KOMMYHUKAWUi. TpaJuIIMOHHO ISl 3TUX LEJIEU HCIOJb3YIOTCS ONTHYE-
ckre HUBenuphl. C pa3BUTHEM COBPEMEHHBIX TEXHOJIOTMI MOJIb30BATENIN MOTYYH-
JU B CBOE PAacHOpsKEHUE HOBBIM KilacC MPUOOPOB — poMaAuuoOHHblE J1A3EPHblE
HUueenupbl.

C npuMeHEeHHEeM 3THX MPUOOPOB 3HAYUTEIHHO MOBBIIIACTCS 3)PEKTUBHOCTD
paboThI, IKOHOMHUTCSI BpeMs, a I0JIb30BaTelIb MOXKET OBITh YBEPEH B TOYHOCTH
IIPOBEJICHHBIX PaloT.

PoranmonHbie na3epHble HUBEIUPHI MO3BOJSAIOT PELIATH CIIOKHBIE CTPOHU-
TEJbHBIC 3aJauM, TAKHUE KaK:

® nonyueHue 20pU30HMAIbHBIX HANPAGIEHUll — HEOOXOIUMO B MpoIecce

BBIPDABHUBAHUS TUIOIIAJIOK MOJ (PYyHAAMEHTBI, a TaKKe IMPU UX 3aJIUBKE,

OTIpEICJICHUH TIEPENa0B BHICOT, TPOBEACHUH JaHIIIIA(QTHBIX U OTACIOYHBIX

pabot. st aToro popMupyeTcs TOpU3OHTaNIbHAS 0a30Bast MIIOCKOCTh, OTHO-

CUTEJILHO KOTOPOW MOTYT OBITh BHIPOBHEHBI BCE OOBEKTHI M paboyue IjIoc-

KOCTH, HaIlpuMep, INIOCKOCTH T0JIA;

® nosyueHuUe 6epMUKAIbHBIX HANPAGICHUIl — HEOOXOIUMO TIPH BO3BEACHUU
31aHUM, KOHCTPYKLHM, CTEH U IEPETOPOJIOK;

® noJyueHue NPAMbIX JUHUI — AKTYAJbHO MPU MPOKIAJIKE PA3TUYHOrO poja
KOMMYHHKAIIMH, & TAKXKE MPU Pa3METKE U TJIAHUPOBAHUHU TOMENICHHUI;

® nonyueHue npamwplx y2noe. B ciydae HEOOXOIWMOCTH TUTAHUPOBAHUS
W CTPOUTEIBCTBA CTE€H WJIM TMEPErOPOJOK BO3MOKHO KOHTPOJIUPOBATH
HE TOJILKO MPSAMBIE JIMHUU CTEH, HO U YTJIbl UX YCTAHOBKH.

® npoeepKka COOCHOCMU, €CIIM BO3HUKAET HEOOXOIUMOCTh MOHTa)Ka KOH-
CTPYKILIMU 10 OAHOM JTMHUH.

Pomayuonnwiii n1azepmwviii Huseaup, B OTIIMYNE OT TIOCTPOMUTENIS TUIOCKOCTEH,
He pacceusaem yy, a 0Opazyem ePMUKAILHYIO Ul 20PUBOHMATbHYIO NIOCKOCb
myTEM BpaIlleHus CBETOBOTO myuka. [1o cyTH, 3T0 TOUeUHbII J1a3ep, B KOTOPOM JTyd
BpaIiaeTcs BOKPYr CBoel ocu. brmarojgaps TakoMy pEIIeHUI0, a TaKXKE yBEIHUCH-
HOH MOIITHOCTH AMOJa, Pa3pabOTYMKH JTOOUIUCH OONBINON MadbHOCTH JICHCTBUS
ycrpoiicTBa B pamuyce g0 250 MeTpoB (¢ MPUEMHHUKOM), YTO IO3BOJIIET €rO
YCTENIHO WCIOJIb30BaTh MPH HUBEIUPOBOUYHBIX pab0Tax Ha OOJBIIUX OTKPHITHIX
TIJIOIIAIKAX.

B mpupoae emuHCTBEHHBIM CTPOTO BBIJICP)KMBAEMBIM HAITpaBJICHUEM SIBJIS-
eTCs epmuxaiv. B kadecTBe mpocTeiinero npudopa i ONpeAcIICHUs] BEPTUKATN
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NPUMEHSETCS MEXaHWYECKU OTBEC — TPY3UK, 3aKpEIUVIEHHBIA Ha HUTU (puc.
5.56a).

B poranmoHHOM Jazepe CHila 36MHOTO IPUTSIKEHHsI BO3JAEHUCTBYET HA TpHU
BBICOKOTOYHBIX JATYHNKA, HA OCHOBAHHUH JAHHBIX KOTOPBIX IIArOBBIE CEPBOMOTOPBI
OCYILLIECTBIIIIOT TOYHOE MO3ULHMOHUpPOBaHME pabouell YacTu ¢ 3aKperI€HHbIM
Ha HEW JIa3€pHBIM THOJOM U ONTUYECKOU CHCTEMOM.

a)

a—omeec; 6 —MaAMHUKOBbLI y3el pomayuonno2o aaseprozo nuseaupa GRL 300 HV Profes-
sional

Pucynok 5.56 — Ilpunyun masmuuxa

B portanmoHHBIX na3epHBIX HHBeIUpax BOSCh HCmonb3yroTCs J1a3epHbIe
JIUOJIbI C JITTMHOW BOJIHBI 635 HM KpacHOro npera uiau 532 uM 3enéHoro. Ha mpak-
THUKE BUJAUMOCTH 3€JIEHOTO JIa3€PHOTO0 Jiyda sl YEJIOBEYECKOI0 Iila3a B HECKOJIBKO
pa3 Bblile. BeiOOp Takux 1HO0B OOYCIIOBJIEH CTA0OUJIBHOCTHIO MapaMeTpPOB JTUO-
JIOB, UX PACIpPOCTPAHEHHOCTHIO U JJOCTYMTHOCTBIO.

Buumanue! llpumensiemble na3zepbl MOTYT OTHOCHUTBCS KO BTOPOMY WM
TPEThEeMY KJIacCy onmacHoCTU. HecMOTpst Ha TO, UTO MCMOJIb30BAHUE JIA3€POB ITOTO
KJIacca CUMTAETCS B I€JIOM O€30MacHBIM, MHCTPYKIUS MO IKCIUTyaTallud HUBEJIH-
POM 3ampelnaeT HarpaBysTh Ja3epHBINA JTyd Ha JTIOJICH, )KUBOTHBIX U ce0e B TJIasa.

st obecniederust 3pHEKTUBHOCTH B PA3IMYHBIX CIIyYasiX HUCIOIb30BAHUS
UMEIOTCS JIBE KAaTETOPUU POTAIMOHHBIX JIA3€PHBIX HUBEIUPOB:

1. PoranmonHusie J1la3epHbIE HUBEIUPHI C HUBEIUPOBAHUEM BPYYHYIO M Bpa-
IICHUEM.

2. Potanmonnblie J1a3epHbIC HUBEIUPHI C aBTOMATHYECKUM HUBEIMPOBAHUEM
W BpaIlicHUEM.
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5.3.5.1 PoranuoHHbIii J1a3epHBIH HUBEJHUP € PYYHOIl HUBEJINPOBKOii

JIJis MOHTQXHBIX PabOT ¢ nociedo8amenbHbiM GEPMUKATLHBIM NPOEKMUPO-
BaHUeM UBMEPUMETbHBIX MOUYEK DEeKOMEHOYemcs UCHONb308aMb DPOMAYUOHHBLU
Jlazep, YCTaHOBJICHHBIN Ha CIEIMAIBHOM IITATUBE WM POBHOM TOPHU30HTAIBHOM
OCHOBaHUH.

VY CTpolCTBO pOTAIIMOHHOIO JIA3€PHOT0 HUBEIHPA C PYYHOU HUBEITUPOBKOM
MOKa3aHO Ha PUCYHKE 5.57.

- N W

1 — nusenupyrowas niamgopma (Ouck, mapenxa); 2 — HugeaupHvle eunmoli co cmeweruem 90°;

3 — oamuuxu nonoxcenuii co cmeujeruem 90°; 4 —unouxamop nonoxceHull (c6emoouoOHvle UH-

ouxkamopwl); 5 — nazepuwiti MoOyab, 6 —HaAnpasiAWaAs npuzma,; 7 —ogueamens, 8 —1a3epHulil
Y

Pucynox 5.57 — Pomayuonnulil 1a3epHblil HUBEIUP C PYYHOLU HUBETUPOBKOT

Ilonynpoeoonuxoguiil 1a3ep YCTAaHOBJIEH B BEPTUKAIBHOM LUIMHAPUYECKOM
KOpIyce€ BMECTE C YCTPOHUCTBOM ONTUYECKON (POKYCUPOBKH U 3IEKTPOHHBIM I'€HE-
paTopoM W TPOYHO 3aKperyieH B Kopryce mpubopa. Onrtuyeckas npusma AJis
VOPABJICHUS JIa3€PHBIM JIyYOM pACHOJOKEHAa MO OCH Ja3epHOro 3JIEMEHTa
U yOpaBisieTcss € MOMOUIbI0 HEOOdbIIOro siekTpoasurarens. llomp3oBarenb
MOKET HACTPOUTh YMCIO OOOPOTOB JABUTATENSA, a TAKXKE XaPAKTEPUCTUKH TMOCIIE-
JIOBATEJbHOTO TEPEABMKEHUS MPU3Mbl ISl MPOSHUPOBAHUS JIA3€PHOrO JIyda
B BUJIE NPSMOU JMHHUH. B KauecTBE OTKIIOHSIONUIEN NPU3MBbI UCHOJIB3YETCS nEeHma-
npuzma s OTKJIIOHEHUS JIa3epHOTro Jiyda nmoja yriaoMm 90° nnum paszzieneHuss OJHOro
Jyda Ha J1Ba OTACIBHBIX (puc. 5.58). OCHOBHOE MPEUMYIIIECTBO MPU3M 3aKITHOYALT-
Ccsl B Iepeiaye MpeaoMisieMOro Jiyda TOYHO MO/ IPSIMBIM YIJIOM K BXOJAIIEMY JIy-
qy.

Kopnyc mpubopa 3akperisieTcss Ha Huseauposouol niamagopme (mapeixe)
C MOMOIIBIO TPEX ONOPHLIX KOHCOel. [ BeIpaBHUBaHUS MPUOOpA MOJIb30BATEb
MOKET HACTPOUTH BBICOTY KaXIOW OMOPHOM KOHCOJIM. ToyHOCmb TIpOIEecca Bbl-
PaBHUBAHHS KOHTPOJIUPYETCS NOCPeOCmBoM HECKOJIBKUX €8emoou00os, 4UTO
YIOPOILIAET MPOLIECC HACTPOUKHU. B KauecTBe smanionHon mouky 1 HACTPOUKH IO
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TOPU30OHTAIMN CIYKUT 2/IeKMPOONMUYECKUuti 0amyuK TMOJIOKEHUS, MPOYHO 3aKper-
JICHHBIM B KOpITyce mpudopa U COSIUHEHHBIN C JIa3epHBIM AJIIEMEHTOM MEXaHuYe-
CKHM KpEIUIEHUEM. 10YHOCMb 8bIpAGHUBANHUS 3aBUCUT OT TIIATEIBHOCTHU IpEIBa-
PUTEIBHOM PYYHON HACTPOMKH M3MEPHUTENBHOTO MPUOOpa ¢ KOHTPOJIEM C MOMO-
HIbI0 damyuxa nonodxceHus. POTaMOHHBIA HUBEIUD omuuaemcs 6ojiee 8blCOKOU
MOYHOCMbIO HACMPOUKU NO CPAGHEHUIO C MOYEUHBIM JIA3EPOM.

90°

:

Pucynox 5.58 — Jlsyxnyuesasn npusma

PoTarmonnsie ma3zepHbIe HUBETUPHI ¢ PYUHOU HACMPOUKOU SIBISIOTCS DKO-
HOMHUYHBIMHA TPHOOpaMH ISl TOYHOH TMepeayr U3MEPUTEIbHBIX To4eK. J[aHHbBIe
YCTPONCTBA MCIOJB3YIOTCS Il TPOBEICHUS HW3MEPUTEIBHBIX pPadOT CpeaHeH
ClokHOCTU. IIpu H3MEHEHUM TOJIOKEHUSI Jla3epa HEOOXOIWMO BBITIOJHUTH
MOBTOPHYIO PYYHYIO HACTPOWKY mpudopa. /Juanazon uzmepenus pu HOPMAIbHOM
ocBelieHun cocmasisiem 50 m. B 3aBUCUMOCTH OT CTETIEHH OCBEIIEHHOCTH H3Me-
PUTENBHOTO 00BEKTA ISl MHIUKAIIMK JTa3epHOTO Jydya HEOOXOUMO HCIIOIh30BaTh
CHeIMaIbHbIC OYKH NIl HAOJIIOACHUS 3a JIA3EPHBIM JIYYOM, BUSUPHYIO MAapPKy WIH
CHeIUaTbHBINA MPUEMHUK JIJIS JTA3€PHOTO Jyya.

OxoHuaTenbHass HACTPOWKA POTAIMOHHOTO Jla3epa MPOU3BOIAUTCS 8PYUH)IO,
IIPU ITOM MOYHOCHb HUBEAUPOBKU MONCHO HACMPOUMb C NOMOUWBIO COOMEen-
CMBYIOWUX CBeMOOUOOHBIX UHOUKAMOPO8 Ha Kopnyce npubopa. Ilapamerpsl poTa-
MM HACTPAWBAIOTCS OJIarogapsi HAJIWYUIO CIICIIHMAIBHBIX 3JICMEHTOB YIIPABICHUS
Ha KOPITyCe Jla3epa, YroJl HaCTPOHKH KOHTPOJUPYETCS CIENUaTbHBIM ONTHYCCKAM
WHIUKATOPOM.

5.3.5.2 PoraniuoHHbI Jia3epHbII HUBEJIUP
¢ ABTOMATH4Y€CKOl HUBEJIUPOBKOM

QOYHKIMOHAIBHBIE XAPAKTEPUCTUKN POMAYUOHHO20 AA3epa ¢ asmomamuye-

CKOU HUBENUPOBKOU CXOOHbl C XapAKTEPUCTUKAMH POTALIMOHHOTO JIa3epa ¢ pyuHOU

Husenuposkou. Hcknouenue cOCTaBIseT NOTONMHUTENIbHAS YHKYUA asmomamuye-
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CK020 8bIpABHUBAHUs B TIPEAEIIaX ONPENEIECHHOIO IMala3oHa 3HAYEHUH — Ipu-
MEpHO *+ 6° M0 TOPU30HTAIM UK BepTUKaiu. [Ipubopsl 3TOr0 Kinacca cHabicervl
nYIbMOM OUCIAHYUOHHO20 YNPAGJIeHUs], 9TO BMECTE C (GyHKIMEeH aBTOMaTHYECKON
HACTPOWKH TIO3BOJISIET B 3HAYUTEIIHPHON CTEIIEHN TTOBBICHTH KOM(OPT YIIPABICHHUSI.

YCTpOUCTBO POTALIMOHHOIO J1a3€pHOTO HUBEIIMPA C aBTOMATUYECKON HUBE-
JMPOBKOW MOKa3aHO Ha pucyHKe 5.59.

1 — nusenupyrowas nramegpopma (Ouck), 2 — Huserupuwiil 6uHm, 3 — OAMUUKU NOJONCEHUL CO
cmewgenuem 90°; 4 —npoyeccop; 5 —nasepuwviii MOOYIb, 6 — HANPABIAIOWAS NPUSMA C YCIMPOT-
CmMeoM 0Jis1 paz0eieHUsl 1a3epHoco ayua, 7 — pOmMOpHblU 08ucamens 0Jisl HANPAasIaowel NPUsMol,
8 —eopuzonmanvhulil nazepuviii 1yy,; 9 —eepmuxanvhusiil nazeproiil ayy; 10 —nonviil éan 0ns
Hanpagnsowel npusmel, 11 —HusenupHnvlie momopul co cmeweruem 90°; 12 —nramgpopma ona
3aKpenjienus Kopnyca npubopa

Pucynox 5.59 — Pomayuonnulil 1a3epHuiii HUBEIUP ¢ A8MOMAMUYECKOU HUBETUPOBKOU

Tlonynpoeoonuxosuiii 1a3ep yCTAaHOBIIEH B BEPTUKAIBHOM LIMJIMHAPUIECKOM
KOPITyCE BMECTE C YCTPOMCTBOM ONTUYECKOHN (POKYCHUPOBKU U 3JIEKTPOHHBIM I'€HE-
paTopoM W TPOYHO 3aKperyieH B Kopryce mnpubopa. Onrtuyeckas npuzma AJis
VOPABJICHUS JIA3€PHBIM JIyYOM PACIOJIOKEHA MO OCH JIa3epHOro SJIEMEHTa
U YTIPABJISIETCA C MTOMOILBbIO HEOOJIBIIOTO 3JEKTPOIBUTATETIS.

JlazepHblii Ty4d IPEOMIISIETCS IO TOPU3OHTAIIN U (MIJIM) IPOCLUPYETCS BBEPX
10 BEPTUKAJIM C IIOMOILIBIO OTKJIOHSOIIEN MPU3MBI C YTI0oM BpamieHus 90°.

[ToBopoTHas Mpu3Ma MPUBOIAUTCS B JABUKEHUE MOCPEICTBOM IYCTOTEIOTO
Bajla C BO3MOXXHOCTBIO BEPTHKAJIBHOIO MPOELUPOBAHMS JIa3epHOro jayda. Ecim
BMECTO MPHU3MbI C yIJIOM MoBopoTa 90° mcnonap30BaTh MpPU3MY I pa3AcsiCHUs
Ja3epHOro Jyd4a, TO OpUOOp MPOEHUpPyeT JIyd OJHOBPEMEHHO IO BEPTHUKAIIU
U Topu3oHTaIM. JlazepHbIil 3JEMEHT 3aKpervisieTcsl B KOpIyce Mpudopa Ha Tpex
OMOPHBIX KOHCOJISX. /{7151 aBTOMAaTnYeCcKOro BbIpaBHUBAHUS JIBE€ OITOPHBIE KOHCOJIH
cHaOkeHbl (YHKIUEH MEXaHW3UPOBAHHOW HacTpoiku. CepBOJBUTATENH YIIPaB-
JISIFOTCSL C OMOILBIO 3JIEKTPOHHOW PETYJIUPYIOLIENH CUCTEMBI, KOTOpasi IPUHUMAET
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ATAJIOHHBII CUTHAJ IO TOPU3OHTAIIN OT 3JIEKTPOONTHYECKOr0 JATUYMKA MOJIOKEHHUS,
IPOYHO COETUHEHHOIO C JIA3€PHBIM 3JIEMEHTOM.

[Tonp30BaTenb MOXKET HACTPOUTh YUCIO OOOPOTOB JBUTATENs, a TaKKe
XapaKTEPUCTUKHU IOCIEA0BATEIBHOIO MEPEABMKEHNUS NPU3MBI ISl POELUPOBa-
HUS JIA3€pHOTO JIyya B BUJE MPSAMOM JIUHUM.

PoTaunoHHbIl na3ep ¢ aBTOMaTHYECKONW HHUBEIMPOBKOM yCTaHABIMBAETCS
Ha POBHOM TOPU30HTAJIBHOM IMOBEPXHOCTH WM MOHTHPYETCS Ha CIEHUAIBHOM
mratuBe. OKOHYATENbHAS HUBEIUPOBKA NPUOOPA BbINOTHAEMCS A8MOMAMUYECKU.
[Ipy MpOU3BONBHOM CMEIIEHUH YCTPONCTBA HA HEPOBHOW MOBEPXHOCTH HOBMOpP-
Hasl HUGEUPOBKA BbINOTHAEMCA AGMOMAMUYECKU 8 NPE0enax 3a0aHH020 OUanaszo-
Ha. Ecv OTKIIOHEHHE NIPEBBINIAET 3aJaHHBINA [T0KA3aTeNb, IPUOOP OTKIHOYAETCS.

ITocne 3aBepieHns npouecca HaCTPOMKHU yCTPOKWCTBO aBTOMATHYECKH TIEpe-
XOJIUT B PEXKUM POTALUU.

HHocmouncmea

Pomayuonneiii nazep ¢ asmomamuueckoi Hugeaupogkou 00eCIeUnBaeT
MOYHBIL NepeHOC WU3MEPUTEIbHBIX TOYEK M OTIIMYACTCS BbLCOKUM KOMPopmom
ynpasiaeHus. OyHKIUS AUCTAHIIMOHHOTO YIMPABJICHUS OOECICUHUBAET BbICOK)IO
aghghexmusnocms pabom, TaKk KaKk U3MEPUTEITBLHBIM TPUOOPOM MOKET Ynpasiimo
00un uenogex. Ilpm W3MEHEHHMHM TIOJIOXKEHHUS JIazepa MOBMOPHASL HACMPOUKA
8LINONIHAECMCS asmomamuyeckuy. Juanazon uzmepenus (6 ouamempe) TpU HOP-
MaJIbHOM OCBeIeHUn cocmasnsem 100 m. B 3aBUCUMOCTH OT CTEIIEHU OCBEIICH-
HOCTH HM3MEPUTEJIBHOTO 00BEKTa JJIsi MHAUKAIIMU JIa3€pPHOro Jiyda HEOO0XOIMMO
UCNONB308AMb CHEYUaIbHble ouKy JJIs HAOJIOACHUS 3a JIA3€PHBIM JIYUOM, BU3UD-
HYI0 MAPKY UL CNeYUATIbHBIU NPUEMHUK OJIS1 IA3EPHO20 TIYUd.

Pesicumut pabomuvl pomayuoHHbBIX 143€P08

Porarnmonnsie J1azepHble HUBEIHPHI CHAOKEHBI PEXKUMAMU MOYEYHO20, JiU-
HellH020 N POMAYUOHHO20 (Kpy206020) npoeyuposanus ayya (puc.5.60).

B moueunom pesrxcume npudbop npoenupyer 00uHOUHyI0 mouK)y Ha U3Meps-
eMYI0 TUIOCKOCTh. B moueunom pesicume nocturaercs Hauwiydias BUIAMOCTb Jia-
3€pHOTO Jy4a. DTOT PEKUM YIAOOHO MCIOJIB30BaTh, HAIPUMED, ISl TIEPEHOCA TO-
YEeK WUITU TIPOBEPKH COOCHOCTH.

B aunenitnom pescume nazepHbuiil 1y4 NepeEXoqUT OT OJHOW 3aJaHHON TOUKHU
K JPYTOM, 4TO MPHUBOJUT K OOpPa30BAHUIO MPSAMOU AUHUU HA U3MEPSIEMYIO TIIOC-
KOCTb.

JlazepHbIl yd mepeMenaeTcs B OTPAHUYECHHOM CEKTOpe. biaromaps atomy
YIIYYIIaeTCsl BUAUMOCTD JIA3€PHOTO Jyda 0 CPaBHEHHIO C POTAIMOHHBIM PEXKH-
MOM.

B pomayuonnom pescume nazepnsiii ayu Bpamaercsa noa yriom 360°
BOKPYT' BEPTHKaJIbHOW OCH IO MPUHIMIY MasKa, YTO TMO3BOJIIET MPOCIUPOBATH
KpY208Y10 TUHUIO HAa U3MEPSIEMYIO TTOBEPXHOCTb.
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DTOT peXuM B 0COOEHHOCTH PEKOMEHIYETCSl MPU HCIOIb30BAaHUH Ja3epHO-
ro mnpueMHuka. [lomp30BaTenb MOMKET YCTAHABIMBATH PAa3JIMYHYI0 CKOPOCTh
BpaIIeHUs.

a) 0) 6)
a — MOYeuHblll peXcum,; O — TUHEUHbIU PeHCUM,; 8 — POMAYUOHHDBIL PENCUM

Pucynox 5.60 — Peoicumst pabomuvl pomayuoHHbIX 1A3ePHbIX HUBETUPOS

brnarogaps Takum pabodMM peXMMaM TIOJIb30BATEIb MOXET BBIOTHSITH
BECh CIIEKTP U3MEPUTENBHBIX PabOT B CTPOUTEIHLHON OTPACIIH.

OcHOBHBIE ITPUMEPHI MMPAKTUYECKOTO UCIOJIB30BAHUS POTALMOHHOTO Jla3epa
CXEMAaTUYEeCKH MPEJCTABICHbI Ha pUCYHKe 5.61.

a —pasmemka onst YCmMAaHOBKU OKOH U PO3E€MOK;, 4] — pasmenika no 6blpae6HUBaAHUIO CMEH

Pucynok 5.61 — Ilpumepuvl npumerneruss pomayuoHHuIX 1A3EPHLIX HUBETUPOB
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OnTHueckasi cuctema, COCTOSIIAs M3 TpU3M, (POPMHPYET OJIUH TOPU30H-
TaNTbHBIA M OJWH BEPTUKAJIBHBIA J1a3epHbIe Tydu. llpu BpalieHun poTaIrMOHHON
TOJIOBKH TOPU3OHTAIBHBIN JIA3epHBIA JIyd 00pa3yeT IUIOCKOCTh, a BEPTHKAIBHBIN
UCIIOJIB3YETCs B KaUeCTBe OTBeca (puc. 5.61a).

HekoTopeie Mozeny MO3BOJSIFOT HCIIOJB30BATh POTAIMOHHBIC HUBEIUPHI
U JUISI TIOCTPOCHUS BEPTUKAIBHOW TUIOCKOCTH. [ 3TOoro mpubop HEOOXOAMMO
YCTAaHOBHUTh Ha €ro OOKOBYIO MOBEPXHOCTH (puc. 5.616) B sTtom ciydae BepTH-
KAJIbHBIN JIy4 HCIOJB3YETCS KaK yKazaresnp yria B 90° Kk OCHOBHOM MJIOCKOCTH.

DyHKYUA NPEeOynPesHcoeHUs 0 COMpPACEHUAX

B nporecce sxcrutyatanyuy mojgoKeHHe pOTAIMOHHOTO J1a3€pHOTO HUBETUPA
MOKET OBITh CTy4aliHO M3MEHEHO, HAalPpUMED, MPH COTPSICCHUH TIOUBBI OT TSHKEIOH
CTPOUTETHLHON TEXHUKHU. {7151 mpeaoTBpalieHrs OMMUOOK B MOCICIYIONTUX U3Mepe-
HUSX UHCTPYMEHT OCHAIICH VHKYUel NPeOynpedcoeHuss 0 COmpACceHusx (QyHx-
yueu «anmuwoxy). OHa TIPEAOTBpaIacT CAMOHUBEIIMPOBAHUE MPUOOpA HA M3ME-
HUBIIIEHCS BBICOTE, BCET/Ia YKAXKET O CMEIICHUH Iprubdopa B pabodyeM pexume npu
CIIy4alHBIX TOTYKAX U BUOPAIMU, UCKITIOYACT OMMOKHA U TapaHTUPYET BCEr/ia TOU-
HBIN pe3ynbTaT (puc. 5.62).

Ha HexoTopsix HuBenupax GyHKIHS «aHTUILIOK» BKJIIOYEHA IO YMOIYAHHUIO,
a Ha JIpyrux e€ He0OXO0MMO aKTUBUPOBATH NIEpel HaYaIoM paboThI.

Pucynox 5.62 — @ynxyus npedynpeofcdeﬂluﬂ 0 ébmﬂceﬂuﬂx

OcHoBHBIE XapaKTEePUCTHKH POTAMOHHBIX JIa3€PHBIX HUBEJIHUPOB:

® 0/llUHA 60JIHBL J1A3ePHO20 aiy4a. B 3aBUCUMOCTH OT JJIMHBI BOJIHBI MEHSIETCA
LIBET BUAUMOM TOYKH;

® Kaacc 1azepa;

® Juamemp padouezo Ouana3zoHa UHCMPYMEHMA ¢ NPUEMHUKOM,

® MOYHOCMb HUBEAUPOBAHUA TIOKA3BIBACT MAKCUMAJIBHO JOMYCTUMOE OTKJIO-
HEHME JIa3€PHOTO Jy4ya OT TOPU30HTA;
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® JuanazoH CAMOHUGEAUPOBAHUA. ITO JMANA30H, B KOTOPOM HHCTPYMEHT
OyZeT BBIMIOJHATH CBOM (DYHKIMH, U, IO CYTH, MAKCUMAJIbLHO JOIMYCTUMBIi
YKJIOH MOBEPXHOCTH, HA KOTOPOH MpUOOp CMOKET CAMOHUBEIUPOBATHCS;

® 3awuma om GHeWHUX e6030elicmeuii. PotanmonHeie HuBeaMphl Bosch
umeroT kinace 3ammthl oT [P 54 no IP 66. [lepBas «5» mim «6» o3HauaeT
3aIUTY OT MBUIM: «IbLJIb, MOMABIIASl B KOPIYC, HE HApyIIaeT padoTy npuodo-
pa». Bropas mudpa «4» o0003HA4YaeT 3aMUTYy OT BOASHBIX OPBIT M «6»
TOBOPHT O TOM, YTO MPHOOP MpeHa3HaueH /IS padOThl BHE MOMEIICHUH.

B cepun poranmonnsix sazepoB GRL ot Bosch mons3oBaTens MOXeT HalTH
ONTUMAaJIbHbIE TIPUOOPHI JJIsl PEIIeHUs MPOU3BOJACTBEHHBIX 3a/1a4u. B 3aBucuMocTu
OT Ha3HA4YE€HHA B HHUX YK€ BKIIOUEH HAOOp BCeX HEOOXOAUMBIX (HYHKLHUH.
GRL 300 HV/HVG Professional opueHTHpoBaHbl Ha paboTy 6Hympu nomeuie-
Huii. OHU MOTYT CTPOUTD KaK 2OpU3OHMANbHYIO, MAK U 8EPMUKAILHYIO NAOCKOCMU
u wumeroT ¢GyHKIUO oTBeca. Ha paboty e6He nomewenuii opuenmuposar
GRL 400 H Professional. On umeet 60iee BRICOKYIO CTEIICHbD 3aIUTHI OT MBUTA U
BJIAry, (PYHKIUS 3aIUThI OT BUOpALMl BKIIOYEHA M0 YMOIYAHUIO.

Tabnuna 5.1 — OcHOBHBIE XapaKTEPUCTUKH POTALIMOHHBIX JIA3EPHBIX HUBEJINPOB

Cepus GRL BHe noMmemenut

GRL 400 H Professional

BuyTpu nomenienuii
GRL 300 HV/HVG
Professional

I'opu3oHTanbHOE U BEPTUKAIBHOE I'opusoHTansHOE I'opusoHTansHOE
CaMOHHUBEJIUPOBAHUE U BEPTUKAJIBHOE
TouHOCTH 0,1 mm/Mm 0,08 MmM/M

He tpeOyercs ans pabot
BHE ITIOMEIICHUI

PexxuM cCKaHUPOBaHUS U OTBEC TpeGyercs ansa paboT

BHYTPH MOMEIICHUN

Pabounii nuanazon (auamerp) 300 M (¢ mpuEMHUKOM) 400 M (c TPUEMHUKOM)

Poranmonnas ronoska g0-
MOJTHUTEIBHO 3alluIleHa
CTEKJIOM

[IpoyHocTh KOpITYyCa AJFOMUHUEBBIN KOXKYX

3ammuTa OT NBLIJIM U BJIard

IP 54

IP 56

OyHKIUA 3aMIUTH OT BUOpaIuu

@DyHKIUS 3aIUATHI OT
BHOpaIuu J0KHA OBITH
BKJIIOYECHA IT0JI30BaTe-
JIeM

OyHKIHS 3aIIUTHI OT BHO-

paluu Bcera BKIIOYCHA B

peKUMe aBTOMaTUYECKOTO
HUBEJIMPOBAHUS

Bonee moipoOHbIe TEXHUYECKHE XapaKTEPUCTUKHM POTAIMOHHBIX JIa3EPHBIX
nuseanpoB GRL 300 HV/HVG u GRL 400 H Professional npuBeaensl B TadmuIax

E.2 u E.3 nmpunoxenus E.
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5.3.5.2.1 Poranuonnsiii 1a3epublii HuBeaup GRL 300 HV Professional

Portanmonnsni nazep Bosch GRL 300 HV Professional mo3sonser nerko
¥ OBICTPO BBHITIOJHSITh U3MEPEHUS B BEPTHKAIBHON U TOPU30HTAIBHOMN TIOCKOCTH.
Ero oTtnuuuTenbHas depra: agmomamuyeckoe 8epmuKdaivbHoe U 20PUOHMATbHOE
8bIPAGHUBAHUE, A& TAKKE NEPEeHOC BbICOMbI UMU PAZMemKu Noiad U NOMOJKA.
WHCTpyMEHT uaeaneH i1 KaMEHIIMKOB, MAaCTEPOB MO0 BHYTPEHHEHW OTICNIKE WIH
CAaHTEXHUKOB JIUIS PEIICHUS CaMbIX Pa3HBIX 3a]1a4 [0 HUBEJIIMPOBAHHUIO.

['maBHOE TTPEHMYIIIECTBO HOBOTO Jla3epa — MPOCTOTa B UCIOIL30BaHUU. JIJis
KXI0H QYHKIIMU MPEeayCMOTpPEHA OTeIbHAs KHOIKA C TIOHATHBIMH JTa)Ke HE CIie-
[MUAMCTY CUMBOJIAMHU, a JKUJIKOKPUCTAIMYECKHE WHANKATOPHI HHPOPMUPYIOT
TI0JIL30BATEIISI O PEKUME HCIIOIB30BAHMSI Jla3epa | 3apsje OaTaped.

JlnanazoH caMoHMBenMpoBaHus B mpeaenax S5° (8 %). Kpacuwii JKK-
UHOUKAMOp Odem CUSHA, K020ad CAMOBbIPABHUBAHUE HEe803MO4CHO. TOYHOCTD
U3MEPCHHUI OYeHb BBICOKA, a OTKJIOHEHHS JIA3ePHOTrO JIy4a OT HJICAIbHOU JIMHUU
cocraBisitotT Beero 0,1 mm/M. Ilpu pabome ¢ npuemnuxom LR 1 Professional pa6o-
yuu ouanazon aasepa cocmasisem 300 m (6 ouamempe). Takum oOpazoMm, npubop
IIPUTOJICH 0.1 UCHOIb30BAHUSL BHE NOMeUeHUl.

OyHKIMS NpeaynpexaeHuss o0 ynape (QyHKIUS «aHTHIIOK») TO3BOJISET
n30eKaTh MOTPEITHOCTEH TPU M3MEPEHUSX: €CIU NpU UCHOIb308AHUU d3epd TIO
HEMY yoapsom WA OH noogepeaemcs suOpayusm, MEIAIIKUM MIPOBEACHUIO W3-
MEPEHHH, TO 6palyeHue azepa npekpawaemcs asmomamuvecku. Kpome Toro,
KK-unaukaTop, oToOpa)karoluii COCTOSIHUE MPHUOopa, MEepeKITFoYaeTCs ¢ 3eJICHOU
Ha KPacHYIO MOJICBETKY.

ww 06T
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X\
i
A | UD
LASER FSHOCK WARNING
Pucynok 5.63 — Pomayuonnuwiii nazepuwiii nuseaup GRL 300 HV Professional
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B GRL 300 HV Professional moxHo ycTaHOBUTE 3 ckopocmu épawenus niis
pasznuyHoit sipkoctu: 150 06/mun, 300 06/mun u 600 06/mun npu pabome ¢ npuém-
nuxom LR 1 Professional.

[TomuMo pexxuMa BparieHus: Ipudop MOXKET padoTaTh B JIUHEUHOM ULU MO-
yeyHoM pedicume, YAOOHBIX ISl BBINOJHEHUS Pa3JIMYHBIX BHUJIOB H3MEPEHUMU.
Pabouuii ouanason B moueunom pesicume 0€3 UCIOIb30BaHUS JIa3€PHBIX OYKOB
WM MpUEMHHKA COCTaBIsIeT (B paauyce) 30 m.

GRL 300 HV Professional Moxer HCIIOIB30BaThCA CaMOCTOSATENIBHO,
CO CTCHHBIM JEpiKaTeJIeM WM ITaTUBOM. J[Be ymOOHBIE PYKOSTKH C MSTKHAM IIO-
KpPBITHEM O0JIEr4aroT yCTaHOBKY Jla3epa.

[Tpounslii kKopriyc Jiazepa 3auuuen ot neud 1 Baaru (IP 54), mostomy npu
HEOOXOIMMOCTH TPHUOOP MOKHO HCIIONIB30BaTh BHE mMoMemnieHuid. biaromaps
METaJUTMYECKOMY KOPITYCY Jla3ep MOJHOCTHIO COXpaHsIeT (yHKIIMOHATLHOCTH JTaKe
MOCJIE TAJICHUSI C METPOBOM BBICOTHI.

[1y3bIpbKOBBIN YPOBEHBb MO3BOJISIET TOYHO BBIPOBHATH NMPUEMHHUK B BEPTH-
KaJIbHOM TOJIOKEHUU. [IpUEMHUK MOXHO 3aKpENUTh C MOMOIIBIO MOCTABISIEMOTO
B KOMIUIEKTE JIep>KaTelis Ha U3MEpUTENbHOM pelike. B nmpubop BCTpoeHs! 1Ba mar-
HUTA JJI KPETJICHUS K MOTOJIKY.

Buumanue! B nanHom npubope ucnonb3yercs onacHbli A 3peHUsI J1a3ep
kiacca 3R. Ilonaganue na3epHOro U3aydeHHs Ha CETYATKY IU1a3a MOYKET NMPUBECTH
K HapyILICHUIO 3pEHUS.

Ilpeumywecmea nazepnozo nueenupa GRL 300 HV Professional:

® TIpPOCTOE OOCTYyKUBaHUE Oarojapsi OAHOM KHOMKE Ha KaXKIyto (PYHKIIUIO
Y UHTYUTUBHO MOHATHOMY JUCILICHO;

e ObICTpas peryJMpoBKa IIPH TOPHU30HTAITHFHOM U BEPTHKATBLHOM HCIIOJIb30Ba-
HUU Osiaroapst GyHKIIMA aBTOMAaTUYECKOTo HUBEIUpoBaHus 8 % (£5°);

e TmojAKIIOYaeMasi QYHKIMS 3alIUThl OT BUOpALIMK UCKIIIOYAET OIIMOKN HUBE-
JUPOBAHUS JTaXKe NMPU BUOpaLMAX U YIApHBIX Harpy3Kax;

® TOYEYHBIN U JUHEHUHBIA PEKUMBI, PEKUM BpPALIEHU U1 ONTUMAIIBHON
BUJINMOCTH,

e BpIcOKasg TOYHOCTH 0,1 MM/M;

® BBICOKAs MPOYHOCTH: COXPAHSIET (PYHKITMOHAIIBHOCTD Ja)Ke MOCIE MaICHUS
C BBICOTHI 1 M;

® 3aIUTAa OT MBUIM U BOASHBIX OphI3r [P 54;

® BEPTHUKAJIHHBIN U OMOPHBIN JIYYH JIJIs1 OBICTPOTO BHIPABHUBAHUSI.

5.3.5.2.2 Poranuonnsie ja3epubie HuBesupbl GRL 500 H/HV +
+ LR 50 Professional

[TepBoIif pOTAlMOHHBIN Ja3epHBIA HUBEIUP C (QYHKIMEH 3alUThl OT Kpaxu
JUTSL TFOOBIX HUBEJIMPOBOYHBIX PadoT (puc. 5.64).
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HBI:
— GRL 500 H Professional — mis onpeaeneHus U MPOBEPKH TOYHO TOPH3OH-

Porannonnbsie na3zepHble HUBEIUPHI (CTPOUTEINIbHBIE JIa3ephl) MpeAHa3HAuE-

TaJIbHBIX JTUHUM;

— GRL 500 HV Professional — qyist onpenenieHust ¥ IPOBEPKU TOYHO TOPH3OH-

TaJIbHBIX HHHHﬁ, BCPTUKAJIbHBIX JIHHPII?I, JIMHUUA CcXoJa U OTBCCOB.
Onu NpcaHasHa4dCHbI TJII HCIIOJIb30BAHUA Ha OTKPBITOM BO3AYXC, HO HUX

MOJKHO HCIIOJIB30BATh TaKXKC 1 B IIOMCILICHHUAX.

217 mm
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Pucynox 5.64 — Pomayuonnwiii nasepuoiti nuseaup GRL 500 HV Professional

Mpenmymecra GRL 500 H/HV + LR 50 Professional:

3auuma om Kpajdcu. CUSHal mpeeocu cpabamviéaem npu nepemeujeHuu
GRL 500 H/HV 60 epems pabomor 6e3 LR 50 Professional;

CUHXPOHHASL 3apAOKA: JUMUL-UOHHblE AKKYMYJISAMOpPbl 000UX yCmpouucme
3apsAACaomcst mecme 8 Kpamuauiuiue CpoKu,

@DYHKYUSL HANOMUHAHUSL O KATUOPOBKe: ABMOMAMUYECKU NPOCUSHATUSUDYEM
0 HeobXx00UMoCmU KaaubpoeKu,

@DYHKYUS UHOUKAYUU OMHOCUMENbHOU 8bICOMbL. PACCMOSHUE MedHCO) Nd3ep-
HBIM JIYHOM, HAX0O0AUeMCS Ha NOA0Ce Npuema, U YeHmpom nPUemHuKd,
@DYHKYUSL HAKIOHA: MOYHblEe 3HAYEHUS Veld HAKIOHA BBOOSIMCS HANDAMYIO
nocpeocmeom knasuamypol LR 50 Professional;

cucmema npeoynpestcoeHust 0 HaKIoHe. YCMmpausem ouudoKy npu HUSeaIupo-
8aHUU 8 Cyuae sUOPayUl Ui COMpACeHULL,

PENCUM OXNCUOAHUSL. YBeNUYeHUe 8peMeHU pabomvl Hapsaody C COXPAHEeHUeM
8CexX HACMPOeK,
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e «xnonka Centre Line: asmomamuuecku yenmpupyem iazepuwiil 1y4 No YyeH-
mpy npuemMHUKa u onpeoeisiem 3HayeHue y2ia HaKIoHa.

Jlazepnoui npuemnux LR 50 Professional mpennasnauen s ObICTPOTO
HAXOXKJCHUS BPALAIOLIMXCS JIA3EPHBIX JIydel U I JUCTAaHLIMOHHOTO YIIPABIICHUS
CTPOUTEIBHBIM JIA3€POM.

JlazepHbIil MPUEMHUK MPUTOACH AJs1 paOOThl BHYTPU MOMEIIEHUN U Ha OT-
KPBITOM BO3JIyX€.

TexHnuecKne XapakKTepUCTUKH POTALIMOHHBIX JIA3EPHBIX HUBEIUPOB
GRL 500 H/HV + LR 50 Professional mpusenens B Tabmumax E.4 u E.5 npuno-
*KeHus E.

[TpuMepbl TPAKTUYECKOTO MPUMEHEHHUS POTAIIMOHHOTO J1a3epHOT0 HUBEIIH-
pa GRL 500 HV + LR 50 Professional mokaszansl Ha pucyHke 5.65.

a — paboma ¢ usMepuUmenbHol PetKol u NPUEMHUKOM, 6 — 3auuma om Kpajicu: CUSHAL mpesou
cpabamuwieaem npu nepemeweruu GRL 500 H/HV 6o épems pabomwi 6e3 LR 50 Professional;
8 — YCMAHOBKA NPUEMHUKA HA WMATMHOE MECHO
Pucynox 5.65 — Ilpumenenue pomayuonnozo nazeprozo nusenupa GRL 500 HV + LR 50 Profes-
sional
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5.3.5.3 CucreMHbIe MPUHAAIEKHOCTH K POTAIIHOHHBIM
JIa3epHbIM HUBeEJIMpaM

Jlns pacmperusi 00JIacTelt MpUMEHEHHUsT U 00JIeTYeHHsI pabOThI ¢ U3MEpH-
TETBHBIM MPUOOPOM HCIIONIB3YIOTCS CHCTEMHBIE MPUHAJISKHOCTH. B mporpamme
NpUHAISKHOCTeH oT BOSCh mpucyTcTByeT MIMpOKHMH acCOPTUMEHT IITATHBOB,
B TOM YHCJIE C MOABEMHBIM MEXaHH3MOM, JIEPKATeIN ISl HACTCHHOTO KPETUICHUS
Ja3epHBIX MPUOOPOB, TEICCKOMUICCKUE IMITAHTH, N3MEPUTEIHHBIC PEUKH, BCEBO3-
MOJKHBIC MHIIICHH W OYKH (puc. 5.66). OHU CYIICCTBEHHO IOBBIIIAIOT YAOOCTBO
paboThl ¢ mpubOpamMu U TMO3BOJIAIOT B IMOJHON MEpe peaan3oBaTh 3aJ0KEHHBIC
B HUX BO3MO>XHOCTH.

K npunaonescnocmam omuocamcesn:

cmpoumenvusiil wiumamue BT 300 HD Professional (5/8"");

meneckonuyeckas wmanea BT 350 Professional (02 BM 1 Professional);

usmepumenvras petika GR 500 Professional;

oeparcamenw oas LR 1 Professional;

yrueepcanvhblll Oepacamens BM 1 Professional;

MuuLens (yeem cepulil),

MUUeHs (yeem KpAacHwlll) 051 YAVYULEHUS 6UOUMOCMU IA3ePHO20 TIy4a (01

GRL 300 HV, GRL 400 H);

e OuKU 0751 HAOAIOOEHUs 34 JIA3EPHbIM TYUOM (Y8em KPACHLI) — YAVHULAIOM
BUOUMOCb KPACHO20 JA3EPHO20 VYA U 001ecyarom eblnoHeHue pabom npu
HeONa2oNpUAMHbBIX YCILOBUSX OCBEUeHUS,

o JlA3epHbIll NPUEMHUK;

o NYIbM OUCMAHYUOHHO20 YRPABLEHUSL,

Muwenu (ompadsicamenvhvie niaCMuHbL)

Jla3epHbIi JIy4 CIIO)KHO PacCMOTPETh HAa MATOBBIX WJIM TEMHBIX ITOBEPXHO-
cTsx. [ns 6onee TOUYHOW MHAUKAIUMY JIA3€PHONU TOYKHU TIPU U3MEPEHUH Ha KOPOT-
KUX WA CPEOHUX NHMCTAHLUAX PEKOMEHIYETCS MCIIOJIb30BaTh OTPAXKATEIbHYIO
IJIACTUHY .

Ouku 0151 HAOIOOeHUsL 3a 1A3ePHBIM JTYYOM

[Ipu u3mepeHun B pOTAlIMOHHOM PEXUME C BHICOKON CKOPOCTBIO WJIU JaJlb-
HOCTBIO JEHCTBUS JIA3€PHBIN JIyY CIOKHO PACCMOTPETh 0€3 CreluaibHbIX MPUCIIO-
cobsiennii. Ouku 11711 HAOIIOICHUSI 32 JIa3€PHBIM JIy4OM (HE MyTaTh C 3alllUTHBIMU
oukaMu!) OTPUIBTPOBBIBAIOT 00IIIEE OCBEIICHUE U, TEM CaMbIM, yJIy4IIalOT BUJIU-
MOCTb JIa3€pHOTO JyYa.

Ipuémnux nazeproco usnywenus LR 1 (1G) Professional

[Tpy UCIOIB30BAHUY JIa3€pa B POTAHOHHOM PEKUME C BEICOKOM CKOPOCTBIO
WK JTaJbHOCTBIO JIEHCTBUS JIA3€PHBIN JIYY CIOXKHO PACCMOTPETH HEBOOPYKEHHBIM
rima3oM. B 3TOM ciydae peKOMEHIYETCS HCIIOIb30BaTh CIEIHMAIbHBIA PUEMHUK
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¢ (oToTpaH3uUCTOpaMH g MpeoOpa3oBaHUs JA3€pPHOTO Jydya B AJIEKTPUUYECKUI
curHajl. BcrmoMoratenbHbIil ONTUYECKUNA U aKyCTUYECKUNA MHIUKATOP CIY>KaT JUIs
MOKMCKA U JIOKAJIU3AIUH JIA3€PHOIO Jy4a Ha KOHTPOJIUPYEMON MOBEPXHOCTH.

MakcumanbHasi 1aJbHOCTh U TOYHOCTh PabOTHl C POTAIMOHHBIMU JIa3epamMu
JIOCTUTaeTCs MPHU UCIOJIb30BaHUU TPUEMHUKA.

W
5’,
e =z (I

) 3)

a — cmpoumenvuwiti wmamue BT 300 HD Professional (5/8" "), 6 — meneckonuueckas wmanea
BT 350 Professional (022 BM 1 Professional); ¢ — usmepumensnas peiika GR 500 Professional;
2 — ynusepcanvhuiil oeprcamens BM 1 Professional; 0 — muwens (ysem cepetit); e — muwens
(yeem kpacuwiil) Onst yyuuienus suoumocmu aazeproeo ayda (o GRL 300 HV, GRL 400 H);
orc — deparcamens ons LR 1 Professional; 3 — ouxu ons nabmooenus 3a nazepuvim ryvom

Pucynoxk 5.66 — [lpunaonesicHocmu 0151 pOmMAayuOHHbIX 1A3ePHBIX HUBETUPOS

JIJIsl pOTaliMOHHBIX HUBEIUPOB MpUMeHseTcs puéMuuk LR 7 dra kpacnozo
u LR 1G ona 3enenoco nyua (puc. 5.67). Crout omm4darh ux oT npuémuuka LR 2
Professional, kotopslii ipegHazHadyeH sl pabOThI TOJIBKO C JIUHEUHBIMU HUBEIU-
pamu (GLL 2-50, GLL 2-80 P, GLL 3-50, GLL 3-80 P Professional). ITpsimo-
YTOJIBHUK Ha KOpIyce mprubopa — 3T0 YyBCTBUTEIBHBIN CEHCOP, CITOCOOHBIN 00HA-
PY)KHBATh JIa3epHOE U3ITyICHHE.
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HNudopmanivs, KOTOPYIO MOJTy4aeT CEHCOp, OTOOpa)kaeTcsi Ha JBYXCTOPOH-
HeM Juciuiee. J(Mcmien pacnosiokeHbl Ha TepelHed U 3aJHell CTeHKax mpuodopa,
YTO TO3BOJISIET paboTaTh ¢ MPUEMHUKOM B JIFOOOM TOJIOKEHHUH, HE 3aropakxuBas
Ja3epHbIi yd. Hampasienue, B KOTOPOM HEOOXOJIMMO JBUTATh MPUEMHHK, YTOOBI
UJICaIbHO COBMECTUTH €0 C MPOCIMPYEMON JIa3epHOM IMJIOCKOCThIO, OyIeT MmoKa-
3aHO Ha JIMCIUIEE U COMPOBOXKIATHCS XapaKTEPHBIMU 3BYKaMHU.

B npuémHuuke ecthb J1Ba pekruMa TOUHOCTHU: nepablil pedicum — 00jee TpyOobli,
KOTJIa B TMOBBIIICHHON TOYHOCTH HET HEOOXOAMMOCTH, U 8Mopoll pexcum — bonee
TOYHBIA. B pexuMe MOBBIILIEHHON TOYHOCTU JJISI TOTO, YTOOBI TOYHO BBICTABUTH
NpUEMHUK, TPEOYETCsl HECKOJIBKO OOJIbIIE BPEMEHH U YCUIIH.

JIJ1st TOYHO¥M OpHEHTAIMU MPUOOpa B HETO BCTPOCH CIIUPTOBOM ypoBeHb. Ha
OOKOBBIX TPAHSIX €CThb METKU-TIPOPE3H, IO KOTOPHIM MOKHO OCYILECTBUTH Pa3MET-
Ky. [{ns paGoThl ¢ IPUEMHUKOM HUBEJIUP PEKOMEHYETCS MEPEBOJUTH B POTAIU-
OHHBIN PEKUM.

CUNbHbIE MarHUTbI:
BO3MOMXHOCTb GUKCALUM Ha
MeTaZIMYEeCcKUX NpeameTax

Pabouuii gnanasoH: 200 m
C POTALLMOHHbBIM /1Ia3ePOM
GRL 300 HV Professional

BonbLias 06nacTb npuéma:

2 pucnnes (nepeaHwuii 4 cM B BbICOTY

1 3a4HUI)

IP 54: 3awmTa ot nbinn
Y BNaru

CnupTOBOWA YPOBEHb

Paboraet gaxe nocne
nageHuA C BbICOTbI 1mHa
6eToH

OTANYHO AepXKUTCA

B pyKe (UmeeT markue ABTOMaTU4YECcKoe

Haknapku) PaBoTaeT Ha LLeN0YHbIX BblK/lOYeHue nocne
6atapesx (9 B) 10 MUHYT

CocTosiHue 6aTapei:
cnocobeH paboTaTtb ewweé 3
yaca (npv nHanKauum
cumBona)

3ByKOBasi MHAUKaLUUSA |
1. Tuxun 3ByK 'S
2. ['pomkui 3BYK ANS cﬂ M

LWYMHOro nomMmeLleHns YpoBeHb 3ByKa

MpuémHuk B

2 YpOBHS TOYHOCTH BEPHOM MOMOXeHNK

1. BbicOKkasi TOMHOCTb
ANs TOYHOW paboTbl

2. CpepHssa TOYHOCTb
Ans 6bIcTpon paboTb!

Crpenku nomoratot
onpeaenuTb, Kyaa Hy>»HO
nepemMecTUTb NPUEMHUK

8 B

YpoBeHb TOYHOCTH

Pucynok 5.67 — INpuémnux nazeprnozo usnyuenus LR 1 Professional
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Hszmepumenvnas petika GR 500 Professional

W3meputenbHas peiika (puc. 5.68) ympolaer Mmporecc mepeHoca U3MEpH-
TEJIBHBIX TOYCK 110 TOPH30HTAIIM, a TaK)KE MOXKET MCIOJIb30BAaThCS IS 3aKperie-
HUS IPUEMHUKOB.

Peiiky MOXHO MPUMEHSTH JIJIS JTFOOBIX U3MEPEHUI BBICOT HaJl YPOBHEM 3EM-
Ju ¢ ucrnoiab3oBanueM Mojeneit nupenmupo GRL 400 H; GRL 300 HV; GRL 300
HVG; BL 200 GC; GOL 20 D; GOL 26 D Professional.

Peiika nnmHo# 5 M cocTouT U3 5 ceknmii. EquHUIBI n3MepeHus - M/cM.

-
-
.
-
-
-
=
-
-
-
-
-
-.

1 — usmepumenvnas pevika GR 500 Professional; 2 — oepoicamens ons LR 1 Professional
(3adicumHoe ycmpoucmao 0ist Kpenjienust npuémnuxa k peiike); 3 — npuémnux LR 1 Professional

Pucynox 5.68 — HUzmepumenvhas petika ¢ npuémuuxom

Ilyaom oucmanuuonnozo ynpasnenusn RC 1 Professional

YacTh pOTAlMOHHBIX HUBEIUPOB BOSCh MOXeT HCIMoab30BaTh MyJbT
nuctanionHoro yrpasienuss RC 1 Professional (puc. 5.69). IlyasT mo3Bosiset
yIPaBJIATh UX OCHOBHBIMH (DYHKIIUSIMH M OOJIerdaeT mpoliece YIpaBieHHs Mpruodo-
pom, moBbITIaeT 3PHEKTUBHOCTH U KOM(POPT PabOTHI.
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OTBepcTHE 3158 HHPpPaKpacHOro
CeeTogmoa Jayda

KHonka 3;15% BpameHHs NPOTHE
YaCOBOM CTPEIKH — E03MOXHO B
TOPH30HTAIEHOM H EePTHKANBHOM
TIOJIOKEHIH POTAIHOHHOIO JIazepa

Knonka 315 BpameHHs 10 9aCOBOH
CTpejKe — BE03MOXKHO B
TOPH30HTAILHOM H BePTHKAIEHOM
TIOJIOXEHHH POTALHOHHOrO Jlazepa

KHonka JTHHEHHOro peXuMa
H BbI0Opa ATHHBI AHHHH
10° / 25° / 50°/ o°

XHonka pyHKIHH 3aIIHTHI OT
BHEOpannH

B caryyae HaMeHeHNA NOJ0K e A
POTALMOHHOTO J1azepa (YHKIMSA 3ALHTE OT
BHOpaImH noMoraeT H36exaTh OImMOoK
TIPH JANBHEHIIeM HHEeJHPOE aHHH.

KHONKa pOTAHOHHOr0 peKAMa H
BBIOOpa cropocTa Bpamenns (150/300/600
06/MuH)

Pucynok 5.69 — ITynem oucmanyuonnozco ynpasnenus RC 1 Professional

Wcrnionp3yss mynabT JUCTAHIIMOHHOTO YIPaBJICHUS, MOJIb30BATElb MOXKET
NEPEKIII0YaTh YCTPOMCTBO U3 OJHOTO paboyvero pexxuma B Ipyroi yJajleHHO U 0e3
nocTopoHHel nmomornu. Oco6eHHO 3(PPEKTUBHO MCIIOIB30BAHUE MYyJIbTA yIpPaBIIe-
HUS JUIA TIOCJIE0BATEILHOTO TEPEABMKCHHSI H3MEPUTEIHHON TOUYKH B JTHHEHHOM
pexuMe.

[MyneT nuctanmmonnoro ympasienuss RC 1 Professional mpumensiercs: npu
pabote ¢ nuBeaupamu moxeneii: GRL 300 HV/HVG Professional # GRL 400 H
Professional.
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5.3.5.4 3akpenusiromuii marepuas 10

|. BbiOepuTe 01MH NPaBUWJIbHBIN OTBET U 00BeAUTE:

1. TIpu HOpMaATBHOM OCBEIIEHUH padOUMil Nuana3oH U3MEpeHus (B AUaMETPeE) Po-
TAI[MOHHBIM JIa3€PHBIM HUBEJIMPOM C aBTOMATHUECKON HUBEIUPOBKOM COCTABIISIET:

a) 100 m; 06) 200 m;
B) 300 m.
Otger:

2. B poTaiiuoHHOM peXUME JTa3epHbIN JTy4 BpaIlaeTcsl MO YIIOM:

a) 180°; 0) 270°;
B) 360°.
OtBeT:

3. Porarmonnsie ja3epusie HuBenmupbl RL 500 H Professional u GRL 500 HV Pro-
fessional ucronb30BaTh s pabOTHI HA OTKPHITOM BO3/yXE U BHYTPH MTOMEIICHUI:

a) Heb3d; 0) MOXHO.
Ortser:

4. B poTallMOHHBIX HUBEIUPAX C UCMHOJb30BAHUEM KPACHOTO JIA3€PHOIO JIy4ya MpH-
MEHSETCS MPUEMHHUK JIA3EPHOTO JIy4a!

a) LR1; 0) LR?Z2;
B) LR 1G.
OtBeT:

1. BbiOepuTe HeCKOIbKO NPABUJIBLHBIX OTBETOB U 00BeAUTE:

1. JInst paboThI BHYTPH U BHE TTOMEIICHUI HCTIOIB3YIOTCSI pOTAIMOHHBIC JIa3€PHBIC
HUBEJIMPbI MOJETICHU:

a) GRL 300 HV/HVG Professional;  6) GRL 400 H Professional;
B) GRL 300 HV Professional.
OtBeT:
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I11. JonmosiHuTe mpeaJio:keHne HeaO0CTaONIeld MH(pOpMaIueii:

1. Ucnoaw3ys nyasT RC 1 Professional, MoxHO mepekirovaTh HUBEIUP, HAXOIs-
ITANCS , 13 OJTHOTO paboyero B JIPYTOU.

2. Ocob6enno 3¢ dexkTnBHO Hcnonb3oBanue myiabra RC 1 Professional mis mocne-
JIOBATEIILHOTO TEPEABMKCHUS U3MEPUTEITHHON TOYKH B PEXKHU-
Me.

IV. Pabora ¢ pucyHkom:

1. Onpenenure MO PUCYHKY PEXUMBI padOThI POTALIMOHHBIX Ja3€PHbIX HUBEIUPOB
Y TIOJIMUIIUTE PEKUMBI 1T0J1 OyKBaMH a, 0, B.

a-— pedxxcum; 6 — pexcum; 6 — pedrcum

Pucynok — Pedxcumbvl pabomuvl pomayuonHHbIX 1a3€PHbIX HUBETUPOE

2. Onpeaenure 1Mo pUCyYHKY HAaMMEHOBAaHUS CUCTEMHBIX IPUHAITICKHOCTEH poTa-
[IMOHHBIX JIA3EPHBIX HUBEIUPOB U MOJAMMUIINTE B IPABOI KOJIOHKE TaOIHUIIBI.

Ilpunaonexcrnocmu Haumenosanue

BT 300 HD Professional
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GR 500 Professional

BT 350 Professional

{(oe— —-

3. Omnpeaenure 1Mo pUCYHKY HAUMEHOBAHUS CHCTEMHBIX MPUHAJIC)KHOCTEH poTa-
IMOHHBIX HUBEIUPOB, 0003HaUYCHHBIC ITMdpamu 1, 2, 3, ¥ MOANHAIINTE:

e b b b b

e e b
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V. 3anoanure cxemy:

PexxuMbl ipoenupoBaHus Jiyda
POTAIMOHHBIX JIA3€PHBIX HUBEIUPOB

V1. [IpuBeauTe B COOTBETCTBHE!

1. YcraHoBuTe COOTBETCTBUE (CTPEIKaMU) MEXKAY MOJEIbI0 POTALMOHHOIO Jia-
3€pHOr0 HUBEJIMPA U €r0 HA3HAYECHHUEM ISl ONIPEIETIEHNS U IPOBEPKU JIMHUM:

Mooenw Hasnauenue

1. GRL 500 H Professional A. Cxona

2. GRL 500 HV Professional | b. BeprukanbHbix

B. I'opr3zoHTanbHbIX

Otser: |1

VII. IIpogonkuTe npensioxeHue:

1. JIlnanazon uzmepeHuit poramoHHoro yazepuoro Husenupa GRL 300 HV Pro-
fessional B ToueuHOM pexrMe POSIUPOBaHUs O€3 HCIOIb30BaHMS JTa3ePHBIX 0Y-
KOB Y IMPUEMHHUKA COCTABJIISIET METPOB (B TUAMETPE).

IIpumeuanue — Ilpu epinonnenuu 3a0anuil pekomeHoyemcs obecneuums ciyuameinei 0o-
pasyamu (MOOenamu) pomayuoOHHbIX 1A3EPHbIX HUBEIUPOS.
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5.3.5.5 IIpoBepka cTeneHn yCBOCHUSI MaTepHuaJia
(Moay.au 5 - 10)
|. IIpogoskuTe NpeaioKeHue:

1.ToueuHbIit pexxuM pabOThl POTAMOHHOTO Ja3epHOT0 HUBEIUPA YA0OHO UCIIOJIb-
30BaTh JJIsl IEPEHOCAa TOUEK WM MPOBEPKHU

2. Jlns mpeaoTBpalleHrs CAaMOHUBEITUPOBAHUS MPU CIIyYalHBIX TOTYKAaX U BUOpa-
UM POTALMOHHBIN JTa3epHbIE HUBEIUPHI OCHAIICHBI (PYHKITHEH

3. [TynsT RC 2 Professional mo3BossieT ynpapisaTh HUBEIUPOM JIJISl IPOBEPKH POB-
HoctH mostoB GSL 2 Professional

I1. JlomoiHuTE NpeaioKeHne HeaocTawIei uHGopManmei:

1. Husenmup GTL 3 Professional ayis ykimaaku kepaMHUUeCKO# IUTMTKH JOTOTHH-
TEJIbHO K aydam noz 90° MOXeT mpoeupoBaTh

Jy4d 1noa yriom

2. I3y4uB pUCYHOK, TOMIOJHUTE MPUBEAEHHOE HIDKE TIPEIOKCHHE:
Onmuueckas cucmema HUeIUpa, COCMOAWA U3 NPUM, hopmupyem oOuH
U 0OUH Jlazepuole Iyyu.

i

PucyHOK — Pasmemxa ons YCmMAaHOBKU OKOH U pO3€mOK
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I11. BoiOepuTte oquH NpaBUJILHBIN OTBET U 00BeAUTE:

1. ToYHOCTH HUBEIHUPOBAHHMS JTa3€PHBIM HUBEIUPOM IS IPOBEPKU POBHOCTH I10-
soB GSL 2 Professional cocrasiser:

a) +0,3 Mm/m; 6) +0,4 Mm/M;
B) 0,5 MmMm/Mm.
OTBeT:

2. Pabounii quama3zon KoMOMHHpOBaHHOIO ja3epHoro Huseaupa GCL 25 Profes-
sional 6 pesicume nocmpoumens niockocmeti cocmagnsiem:

a) 10 wm; 6) 20wm;
B) 30 m.
OTBeT:

3. CreneHb 3allIUThI OT H€6HaFOHpI/IHTHBIX BHCIITHUX (baKTOpOB POTAOMOHHBIX
JIa3CPHBIX HUBCIIMPOB 0003Ha4YaeTcs CUMBOJIAMU:

a) IK; 0) IT;
B) IP.
OTBeT:

4. Pabounii nuama3oH u3MepeHus (B AuameTpe) porarnoHHbeM azepom GRL 300
HV Professional ¢ ucnons3oBanue npuémuunka LR 1 Professional cocrapmnser:

a) 300 wm; 0) 400;
B) 500 m.
OTBeT:

5. B porannonnom nasepuom Husenupe GRL 300 HV Professional ucrons3yerces
Ja3ep kiacca 6€30macHOCTH:

a) 1M; 0) 2;
B) 3R.
OTBeT:

V. BoiOepuTe HECKOJIbKO NPABWIBLHBIX 0TBETOB U 00BeIHUTE:

1. Poranmonnsiii azep GRL 300 HV Professional moxer paboTath B pekume:
a) JHUHEIHOM; 0) TOYEeYHOM;

B) KpPYTOBOM.

OrTBerT: a, 0, B.
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V. PaGora ¢ pucyHkom:

1. ITo pucyHKy ompejeanTe HauMEHOBaHUE M3MEPUTEIILHOTO Mmpubdopa U IMOIIHI-

IITHTE.

2. I3yunte cXeMbl M HAITUIIINTE BUJIBI TEXHOJOTHIECKUX MPOIIECCOB TIEpeIadn u3-
MEPHUTEIBHBIX TOUEK TOYCUHBIM JIa3epOM 1o OyKBamH a, 0, B, T, .

————

2) 0)

Pucynox — Ilpoyecc nepedauu uszmepumenbHuix mouex
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Ne pucynka Texnonocuueckuit npoyecc

a

o

3. M3yunte pUCYHOK M HAIMIIUTE MOCIEA0BATEILHOCTh TEXHOJIOTHYECKUX OTepa-
M1 110 BEIPaBHUBAHUIO MPSAMBIX yriaoB HuBenmpoM GPL 3 Professional

fepaal

Pucynok — Bvipagnusanue npsamuvix yenoe npu ykiaoke Kupnuia

Ne nocneoosa- Texuonozuueckue onepayuu
mejibHocmu

1 Ycranosuth GPL 3 Professional B yriy 2 miockocTeid, KoTopbie
JOJDKHBI OBITH TOJT IPSIMBIM YTJIOM

2 Bxmounts GPL 3 Professional

3 N3meputhb paccrosiHre A B TOYKE OTHOCUTEIHHO Oymm3koi K GPL 3
Professional u 3ammcats ero

4 N3meputh paccrostaue B B Touke moganeine ot GPL 3 Profes-
sional u 3anmcats ero

3) CpaBHutb pacctosiuue A ¢ paccrosinuem B

6 Ecnu paccrositnue A paBHO B, BBEIOJHUTE TO K€ camMoe C IpyruMu
ormeTkamu Y u Z

7 Ecnu paccrositaue A He paBHO B, He06X01uM0 perynupoBaTh Mo-
noxenne GPL 3 Professional no tex nop, moka paccrosiaue A He
craHeT paBHO B. Ilociie 3Toro BeIMOJHUTH TO e camoe st Y U Z.
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VI. IlpuBeaure B COOTBETCTBHE:

1. YcraHoBHTE COOTBETCTBHUE (CTPEIKAMHU) MEKIY PEKHUMOM paObOThI POTAIMOHHO-
0 JJa3epHOr0 HUBEIUPA U BUJIOM MPOCHUPOBAHUS JTA3EPHBIM JTyUOM:

Peorcum Buo npoeyuposanus
1. Toueunslii A. Tlpsimast nunus
2. JInnenHbII b. Onunoynas Touka
3. PoTaninoHHBIN B. IIpssmoii yroa
I'. Kpyrosas nunus

Otser: |1

VRN
—| 3> | o
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6 AETEKTOPBI, UHCIIEKIIMOHHBIE KAMEPBI
N KYPBUMETPbDI

6.1 Moayasb 11 «/lerekTopb»
Y4eOnb1ii MmaTepuai 11
6.1.1 O01ue cBegeHust

Jlemexmopwl cimyx)aT g OOHAPYKEHHs OMACHBIX WM HEXeNaTeIbHBIX
IPOCJIOEK B CTPOMTENBHBIX KOHCTPYKIUSX WM MaTepuainax. TUNUYHBIM IpHUMe-
POM SIBJISIIOTCSL CKPBITHIE IMOJ IUITYKaTYpPKOM JMHUU MOJAuu 3JIEKTPUUYECTBA, rasa,
BOJIbI WJIM apMHUPOBAHHbIE KOHCTPYKUUHU B OeToHe. CirydallHblii KOHTAKT C TAKUMHU
CKPBITBIMHM TPOCIIOMKAaMU MPENCTaBIsET ONAaCHOCTh sl pabodero mnepcoHasna
Y MOJKET MPUBECTU K CEPbE3HBIM MOBPEKIACHUIM (HAaIIpUMEp, MPOPHIBY BOJIOMIPO-
B0/1a). BricokoTouHble MpHOOPHI AJi1 OOHAPYKEHUS CKPBITBIX OOBEKTOB HMEIOT
0osbllIOe 3HAYEHUE [UIsl SKOHOMMYHOCTHU U 3()(PEKTUBHOCTU CTPOUTENBHO-
MOHTaXHBIX padoT.

ToyHOCTH M HAAEKHOCTH OOHAPYKEHHS HEXEJIATEIbHBIX MPOCIOEK Hamps-
MYyIO 3aBHUCAT OT METOAAa OOHApYKEHUS W KOHCTPYKIMOHHBIX XapaKTEPUCTUK
JIETEKTOPOB.

[To MeTomy OOHApYKEHHSI PA3IHYAIOT JETEKTOPHI:

— éMKOoCmHble;
—  UHOYKMUBHbIE.

Emxocmuvle demexmopbl — BBHICOKOTOUHBIE KOHTPOILHO-U3MEPUTEIbHBIE
npuOOpbl U OTIWYAIOTCS BBICOKOH CTOMMOCTHIO, HO HaIM4We TEXHUYECKUX Mpe-
UMYIIECTB TMO3BOJIAIOT OBICTPO OKYNHUTHh 3aTPaThl MPU MPHOOPETEHUH ITaHHOTO
npudopa.

Hnoykmusnvie oemexmopwl SBIAIOTCS 00Jie€ SKOHOMUYHBIMU yCTPONCTBA-
MU C OTPEJICIICHHBIMI KOHCTPYKIIMOHHBIMU OTPAHUYEHUSIMU B OTHOIICHUN TOYHO-
CTH Y HAJIKHOCTHU OIPEACTCHHUS] MECTOTIOJIOKEHUS Pa3IMIHBIX OMACHBIX U HEXe-
JaTEeNbHBIX MPOCIOEK B CTPOUTENIbHBIX KOHCTPYKIHUSX.

6.1.2 EMKOCTHBIE 1eTeKTOPBI

Ipunyun pabomsr émxkocmuoco demexkmopa (cm. puc. 6.1) OCHOBaH Ha aHa-
JIM3€ BBICOKOYACTOTHBIX JIEKTPUUYECKHUX TOJIEH, MapaMeTphbl KOTOPBIX U3MEHSIOTCS
Npu TPUOMKEHUU K O0BEKTaM C Pa3UYHOM TUIOTHOCTBIO U AJIEKTPUUYECKUMU
cBoiicTBamu. CTeneHb U3MEHEHHS 3aBUCUT OT CTENCHM YJajieHUusl 00BbeKTa OT IO0-
BEPXHOCTH U €r0 XapaKTePUCTHK.

EMKOCTHOI /1eTEKTOp HEOOXOIMMO YCTAHOBHTH HAa HMCCIENyEMYIO IOBEpX-
HOCTb U TIOCJIEIOBATENILHO MEPEIBUTaTh MO OAHOM MIOCKOCTH (IPOIECC CKaHUPO-
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Banus). [Ipu nepemeniernu nmpudbop PUKCUpyeT pa3HUIly B IJIOTHOCTH MaTepuasa
C MHJUKAIlMed COOTBETCTBYIOIIMX ITOKa3aTejield Ha JAUCILJIEE M COXpaHEHHWEM B Ia-
MATH. B 3aBUCUMOCTH OT THIIa HUCCIIETYEMON MOBEPXHOCTH IMOJIB30BATEIb MOXKET
paboTaTh B HECKOJBKHX pabouux pexkumax. Hampumep, mojb3oBaTelb MOXKET
HCIIOJIB30BaTh MPHUOOP B PEKUME UTHOPUPOBAHHUS MPOMEKYTOUHBIX CIIOEB OIHO-
POAHOM TUIOTHOCTH MpU pabOTe B MOMEIICHUSAX C TOTOBOM OTIIENKOM, YTO 3HAYH-
TEJILHO yIPOIIAeT aHAJIU3 TOJYYEHHBIX Pe3yJIbTaTOB.

OCHOBHBIMHM TPEUMYIIIECTBAMU EMKOCHIHbIX OemeKmopoa8 SIBISIOTCS BBICO-
Kasl MOYHOCMb N HAOEHCHOCHb OOHAPYHCEHUS. CKPbIMBIX NPOCIoeK (00beKkmos).
brnaromaps cenuabHOMY METOy CKaHMPOBAHUS Ha MUCIIEH MPUOOpa BHIBOIUT-
Csl CXEMaTHUIECKOE CEUCHUE UCCIIeTYyeMOTo 00BeKTa.

OcHoBHBIE (YHKIIMOHATBHBIC XapPaKTEPUCTUKA H3MEPHUTEIBHOTO MpHUOopa
3aBUCAT OT THUIIA MCCIENYyEMBIX MOBepxHOocTed. K mpumepy, mo 3Tol nmpuyumHe
E€MKOCTHBIE JIETEKTOPBI OCHAIIECHBI BEAYITUMU POIUKAMY JJIS TIOBBIIIIEHHOW TOYHO-
CTH TEPEMEIEHUs U YCTOMYMBOCTH Ha HEPOBHBIX MOBEPXHOCTIX. Ha eHympennei
cmopone npubopa PactoIOKEH O0amuuk, a HA GHeUuiHell CMOpOHe — JleMeHmbl
ynpaenenus N oucniei. JJsg IpoCcTOTH UCIIOIb30BaHUs MIPUOOP CHAOKEH YI00HOM

PYYKOM.

Pucynox 6.1— Emxocmnoii 0emexmop Wallscanner D-tect 150 SV Professionall

EMKOCTHBIE JIETEKTOPBI 10360710M 0OHAPYIICUMb HeMASHUMHble W HeMe-
mannuyeckue oOveKmsl, a TAKKE C BBICOKOM TOYHOCTBIO ONPEACIIUTh PACHOJIONKe-
HUE U IIyOuHY 3ajeraHusi KOHCTPYKIIMOHHBIX MycTOT. Bce KOHTposbHBIE TTOKa3a-
TEIU XPAHATCS B MaMATH YCTpoilcTBa. Takue XapakTEpUCTHKU OO0ECHeYMBaIOT
YHUBEpCaIbHbIE BO3MOKHOCTH MPUMEHEHHS U BBICOKYIO 3(PPEKTUBHOCTh EMKOCT-
HBIX JIETEKTOPOB B PAa3JIMYHBIX CHIPOUMENbHLIX HANPAGIEHUAX. MOHMANCHbIE
pabomvl, YcmMaHOB8KA CAHMEXHUYECKUX TUHUU U KAOENbHbIX COeOUHEHUL, KpenieHue
KOHCMPYKYULl, KOHMPOTb CMPOUMENbHbIX 00BEKMO8 U NpogedeHue mexHu4ecKou
9KCNnepmu3bi.
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6.1.3 UHQyKTHBHBIE 1IETEKTOPHI

Ipunyun pabomovl uHOyKmMueHo20 demekmopa OCHOBAaH Ha aHAJIU3€ BBICO-
KOYaCTOTHBIX MAarHUTHBIX TOJIEH, MapaMeTphl KOTOPBIX U3MEHSIOTCA TIPHU MPUOIIU-
KEHUU K 00BbEKTaM C pa3IMYHOM MIOTHOCThIO U MAarHUTHBIMU CBOWCTBaMHU.

[TpubnuxeHrne K UCTOYHUKY MOMEX KOHTPOJIUPYETCS ONTHYECKUM HUHIUKA-
TOpoM. CKpBITBI 00BEKT JIOKAIU3YETCs PU MaKCUMAJIbHOM ToKa3artese cOmxe-
HUSL, TIOCJIE YETO €r0 PACHOJIOKEHHE ONpeessieTcs 00Jiee TOUHO.

B 3aBucuMocTH OT MOAENH OTIEIbHBIC HHIYKTUBHBIC JETEKTOPHI BHITYCKa-
IOTCSL C IOMOTHUTENBbHON (QYHKIIEH Nepexo/ia B peKUM U3MEPEHUs TTyOHHBI pac-
MOJIOKEHUS.

NHIyKTUBHBIE AETEKTOPHl He MPu20OHbl ISl ONPENECICHHUS MECTOIOI0KE-
HUSL HeMemauluyecKkux npeomMemos8 U HeMACHUMHbIX Memasios, HaIpuMep,
Hepacaserower cmanu u meou. Kpome 3Toro, npeaMersbl, MECTOIOJIOKEHUE KOTO-
PBIX OIpPEACNAIOT, JOHKHBI HAXOJAUTHCS B HEMETAJUIMYECKHX MaTepualiax WM
KOHCTpYKIusiX. HanexxHoe obuapyswcenue snekmpuueckoeo Kabens B03MONCHO
MOJILKO NpU nooade 8 JTUHUI0 nepemeHHo20 HanpsaxiceHus. CloxicHo ¢ JOCTaTOYHOU
TOYHOCTBIO Onpedeiums MeCcmonolo#CeHUe KabeabHblX COeOUHEHUL NOCMOAHHO20
MoKa.

Tunu4yHbIM TIpE/ICTaBUTENIEM UHOYKMUBHO20 Oemekmopos sensemcsi GMS
120 Professional (cm. puc. 6.2).

Herektop GMS 120 Professional mpennasnadeH jis MouMCKa B CTCHAx,
MOTOJIKAX M I0JaX YEPHBIX W IIBETHBIX METAUIOB (HAmpuUMep, apMaTyphl), JIepe-
BSIHHBIX OTOPHBIX KOHCTPYKITMH B CTEHAX OOJMIIOBAHHBIX «CYXOH» IMTYKaTypKOH,
a TaKXe JIEKTPONpPOBOJAKH 1o Hanpsskenuem (110-230 B).

JleTekTop MMEEeT APrOHOMHUYHBIN U3aiiH, MPOCT B 3KCIUTyaTauud. UToOBI
Ha4yaTh W3MEPEHHS, HEOOXOAMMO MPOCTO MPUCTABUTH MPUOOP K TMOBEPXHOCTU
U TIepeMeIaTh ero mo ocsim X u Y.

[Tpubop ocHamEH mpemsa suoamu UHOUKAYUU:

1. Kuokokpucmaniuueckou wkanou, KOTopas Moka3blBaeT ypOBEeHb CUTHaIA
oT o0wekTa. [Ipu MakcuMallbHOM YPOBHE CUTHAJA JOTOJHUTEIBHO aKTUBU3UPYET-
Csl IIKajga TOYHOTO IMOHWCKA JJIsi O0Jiee TOYHOM JIOKAJU3alMh MECTOIMOJIOKEHUS
oOBeKTa.

2. Tpéxusemmnvim mapkuposoyHviM Koabyom. CBETONUOAHBIA WHIAMKATOP
(MapKupOBOYHOE KOJIBLIO) MPU OTCYTCTBHM OOHAPY>KEHHBIX OOBEKTOB 3aropaercs
3eeHbIM Yysemom, 9To o3HadaeT «OOBEKT He 00OHAPYKEH).

ITo mepe npubausicenuss k ckpvimomy oowexmy mkana XK nnaukatopa pac-
TET U MapKUPOBOYHOE KOJIbLIO HAUMHAET c8emumucs sHcermuim ysemom («BHuma-
HUE: 00BEKT psimoM»). Hax oOBEKTOM MIKalla JOCTUraeT MaKCHUMAaJILHOI'O 3HAye-
HUS, Ko1byo cmanogumcs kpachvim («TouHO Ha/l 00BEKTOMY).

Jlist 6osyee TOYHOM JOKaNIM3AlMd aHOMAIMH CJIEIYyeT MPOBECTH H3MEpH-
TEJbHBIM HHCTPYMEHTOM HaJl 00BEKTOM 2-3 pasa.

3. 36VK08bIM cUcHAIOM, KOTOPBIA CpabdaThIBaeT, KOT/AAa JETEKTOP HAXOIUTCS
TOYHO HaJl OOBHEKTOM.
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1 — ceemswyeecs konvyo, 2 —omeepcmue O MapKuposku, 3 —oucniei; 4 —unoukamop pe-
arcuma pabomwl; 5 — gviknouamens,; 6 —KHONKA noOceemKu OUcnies, 7 — KHONKA 36YK08020
cueHana; 8§ — KHONKa 0OHApPYIHceHUst NPOBOOKU NOO HANPAHCEHUEM/DEHCUM PadOmbl «MOKO-
npoeooawuil kadenvy, 9 — KHONKa 0OHAPYIHCEHUS MEMATNA/PENCUM PADOMbI «(MEMAN);
10 —knonka obuapyscenuss memaniuueckux u 0epessaHublX OAI0K/pexcum pabomol «2UNCO-
Kapmouy; @ — UHOUKAmop GbIKIIOYEeHHO20 AKYCMU4ecKo2o cuehana; b —unouxamop gynkyuu
NPeOYynpexdcOeHust; ¢ — UHOUKAmMop 6uda oovekma «Hememanny; d —unouxamop éuoa 0owex-
Ma «HEMASHUMHBIL MEMANN»;, € — UHOUKAMOP 8U0A 00bEKMA «MASHUMMHBIL MEMAny, | — uH-
ouKamop 8uda 06veKma «NPo8OOKA NOO HANPANCEHUEM», & — UHOUKAMOP KOHMPOIs meMne-
pamypul,; h —unouxkamop 3apsoa bamapeu; | — UHOUKAMOP USMEPEHUSL, | — WKAA MOYHO20
noucka; K —unouxamop yenmpa « CENTER»

Pucynox 6.2 — Jlemexmop GMS 120 Professional

OTBepCTI/Ie AJI1 MapKUPOBKHU B LICHTPE KOJIbIA MMO3BOJIICT TOYHO PAa3MCTUTD
TOYKY IAJIs1 CBCPJICHHUA.
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IMpenmymecta nerekTopa GMS 120 Professional:

® Ccamblil HAOEXHCHDIL YHUBEPCAIbHBIL OemeKmop 8 c8oem Klacce;

®  MAKCUMANbHASL HAOENCHOCMb. 01a200aps. A8MOMAMuYecKol Kaiubposke
0OHAPYHCUBAIOMCSL 8CE€ 00BEKMbL U He OONYCKAOMCS OUUOKU OOHApYdiCce-
HUA;

® HaOoéxcHoe obHapydceHue oaxce 21yO0KO CKPbIMblX 00bEeKMOo8 — Ha 21yOuHe
00 12 cm;

® cwé Oonee HAOENCHOe onpeldelieHue 00beKmMos 01a200aps MpEexyeenHoMy
C8emo8oMy Koabyy,

® MoYHas UHOUKAyUs yermpa obvekma ¢ nomowwio wkanwt «Center-Findery,
a makce UHOUKAYUs C8OUCME Mamepuaia,

® Iyuwas 8UOUMOCmb pe3yibmama 61a200apsi OUCHIE ¢ NOOC8EMKOU,

® MAPKUPOBOUHOE OMEEePCMmUe CO C8EMOBLIM KOJILYOM.

Ocooennoctu 1erekropa GMS 120 Professional:

1. TounocTs paGoTsI
JleTekTop OCHaIlleH CBETOANOIHBIM HH/IUKATOPOM C OTBEPCTHEM /IS ObICT-
PO MapKHUPOBKH JOIYCTUMBIX 30H CBEPIICHUS

2. KouTpoan pa6ornbl T o
JlcIieii, CBETOMMObI M 3ByKOBBIE CHTHAIIBI 0TOOPaKal0T OCHOBHBIE MOKA- CICATIETLAN LTI
3arenu pabotsl getexkropa GMS 120 Professional (-

3. Y1o0Hoe ynpasiienue
IIpu noMoM KHOMOK MPOU3BOANTCS BKJIKUYEHHE T1eTeKTOPAa, BKJIIOYe-
HHe MOJICBETKH JUCILIes, 3BYKOBOI0 CMTHAJIA

Professional

TexHuueckue xapaktepucTuku aerekropa GMS 120 Professional

OOHAPYKUBAEMBIE MATEPHATIBI .. .eueeeneneeeneneanenennenenenenenne YeEpHble U NBETHBIE METAI-
JIbI, ACPEBAHHBIC OITIOPHEBIC
KOHCTPYKLIUU B CTEHAX C
CyXOH IITYKaTypKOH, JJIEeK-

TPOIPOBOJIKA
MaxkcumaJjibHasi 1IyOMHA 00HAPYKEHUSs

— YEPHBIC METAIIIIBI (CTATIH), MM ....eutenreneeneeneennenneeneannennnns 120

— IIBETHBIC METAIITBI (MEJIB), MM ....uvnreeneenreaneennenneeneennennenns 80

— aneKTporpoBojka (o Hanpsikerrem 110-230 B), mm ........... 50

— JIPEBECHHA, MM .. .vueenteentenseneeneeneeneenseaneaneenseaneaeannns 38

KamHOPOBKA .. .euititiei e aBTOMAaTHUYECKast
ABTOMAaTHYECKOE BBIKJIIIOUEHHE TPUOIM3UTEIBHO Yepe3, MUH ...... O

NcTouHUKH TUTAHUS (0ATAPES) +.vvonveneeneenreeneaeieeeaeeaneennnnns 1 x9B6LR61
[TpomomKUTENbHOCTD PAOOTHI MPUOTUZUTETBHO, YaAC ...uvvenvennn... 5
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PaGouast TemmepaTypa, ®C ....c.oiviiiiiiii e ot —10 g0 + 50

Temneparypa XpaHEHHUST, “C ....oviiiriiiiiiii i eieeee e ot —20 mo + 70
JITTHEHA, MM ..\ttt et et e e e et e e e et et et eee e e eae e 200

0700703 7 TR 1Y 85

BEBICOTA, MM ..ot 32

Bec MPUOIMBHUTEITBHO, KT ..vvtnteeeteeteeeeeeiteeieeeeeeineeanaennnn 0,27

CrenieHb 3alMTHI (3aIIKUTa OT MBUIA U BOISHBIX OPBI3T) ............. IP 54

Pesrcumol pavomor oemexkmopa GMS 120 Professional

JUIsE TOYHOrO OMNpENEHEHUS MECTOIOJOXKEHUS OOBEKTa W3MEPHUTEIbHBIN
uHcTpyMeHT (ipubop) GMS 120 Professional umeer tpu peskuma paboTHI:

—  2UNCOKAPMOH,
— Memaaun;
—  MOKONPOBOOAUULL Kabeb.

Hawmny4mux pe3yabTaToB TMOMCKA MOXHO JIOCTHTHYTH, BBIOpPAB COOTBET-
CTBYIOIIUM PEKUM paOOTHI.

Buibopannuiil pescum pabOTHI BCETIIA 0mMoOpaANCAemcsi C8emAuUMCsL 3e1eHbIM
UHOUKAMOPOM.

Bo Bcex pexumax B 0OHapYKEHHOTO 00bEKTa 0TOOpakaeTcs Ha TUCILICe
C TIOMOIIIBIO COOTBETCTBYIOIIETO CHMBOJIA.

[lepen HawamoMm pabOT WHAYKTUBHBIN JIETEKTOp HEOOXOIUMO GKIHOUUMD,
9TOOBI YCTPOMCTBO BBIMOJHUIIO A8MOMAMU4eCcKyo Kaaubposxy 1mokazareinei (00-
nynenue). Ilocie atoro mpubop Heobxooumo ycmanosumes HA UCCAEOYEMYIO
HOBEPXHOCD.

V3MepuTEIIbHBIM HWHCTPYMEHTOM TPOBEPSICTCS OCHOBAaHHUE IO CEHCOPHOMU
30HOM B HallpaBJI€HUU A 10 MaKCUMaJIbHOW TIIyOMHBI U3MepeHus. MHCTpyMeHT
pacro3HaeT 00bEKThI, COCTOSIIME U3 HHOTO, YeM CTCHA, MaTepHaJa.

2 —omeepcmue 015 mapkuposku, 11 — konmakmuule nonocku, 12 — cencopnas 3ona

Pucynok 6.3 — Ipunyun oeticmeust demexmopa GMS 120 Professional
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W3mepuTenbHbIil HHCTPYMEHT HEOOXOJUMO MEIJICHHO MepeMeIaTh o Mo-
BEPXHOCTH PAaBHOMEPHO U MPSMOJIUHENHHO, € JIETKUM Ha)KMMOM, HE IPUIIOHUMAS
€r0 U He U3MEHsIS CUIIbl Ha/laBIMBaHUsA. Bo BpeMsi u3MepeHnst KOHTaKTHBIE IT0JIOC-
KM JTOJDKHBI IIOCTOSTHHO COIIPUKACATHCSI C OCHOBAHUEM.

KanubpoBka

Ecnu B pexxume paboThl «MeTa/D» MOCTOSIHHO CBETUTCSI MHAUKATOP H3Me-
peHus, XOTs NOOIU30CTU OT U3MEPUTEIBHOTO NMPUOOpa HET METAJUINYECKUX 00b-
€KTOB, U3BMEPUTEIbHBIN MPUOOP TpeOyeT KaTuOPOBKH.

TexHonorus KaIMOpOBKHU:

— BKJIIOYNTH U3MEPUTEIIBHBIA HHCTPYMEHT.

— B paauyce aeiicTBUS U3MEPUTEIHHOTO MHCTPYMEHTa HEOOXOIUMO YAAIUTh
BCE OOBEKTHI, Ha KOTOPbIE OH CMOT ObI CpearupoBath, BKIOYAs Py4HbIE Ya-
Chbl WJIM METAJUIMYECKHE KOJIbLIA, U IEPKATh HHCTPYMEHT B BO3/yX€.

— Cnenutp 3a TeM, 4YTOOBI Ha UHAMKATOPE 3apsaa Oarapeil 0TOOpaXkanoch MU-
HUMYM 1/3 émkocTtu. JlepxkaThb U3MEPUTEIbHBI UHCTPYMEHT TakUM 0Opa-
30M, 4TOOBI 3aBojickas Tabyinuka ObuUIa oOparieHa Ha noj. M30eraTh norma-
JAHUS SIPKOTO CBETA UJIM MPSMBIX COJIHEYHBIX JIydyel Ha y4aCTOK CEHCOPHOM
30HBI M 3aBOICKOM TaOJWYKHU, HE IPUKPBIBASI KX, OJTHAKO.

— OpnHOBpEMEHHO HaXkKaTh KHOIIKM BBIKJIFOYATENISI M 3ByKOBOT'O CHTHAja U Jiep-
KaTh UX HAXKATBIMU JO TEX IOp, IOKA CBETSIIEECS KOJIBLIO HE 3arOpHUTCS
KpacHBIM [IBETOM. 3aT€M OTIYCTUTbh 00€ KHOTIKH.

— Ecnu xanuOpoBKka Mpolula YCHEIIHO, Yepe3 HECKOJIbKO CEKYyHJ H3Mepu-
TEJIbHBI MHCTPYMEHT aBTOMATHUYECKHU BKIIIOUAETCA U OMSTh TOTOB K padoTe.

Brumanue! Ecnu u3aMepuTenbHbIA MHCTPYMEHT HE BKJIIOUYMJICS aBTOMATH-
YECKHU, IOBTOPUTH KaTMOPOBKY. ECiu n3MepuTenbHbIil MHCTPYMEHT HE BKIFOUUTCS
U TOCJIIE 3TOr0, OTHPABUTH €r0 BO BXOASUIEM B KOMIUIEKT IOCTABKHM 3AILUTHOU
CYMKE B CEpBUCHYIO MacTepcKyro Bosch.

Pesicum pabomot «cuncoxkapmowny» (puc. 6.4a) npenHazHauyeH s MOMCKa
0epeGAHHbIX U MEMALIUYECKUX KOHCIMPYKYULL, d1eKMPONPOBOOKU NOO HANPANCEHU-
eM B TUTICOKapTOHE. B TaHHOM pexuMe TakKe MOXKHO OOHAPYKHUTh Ipyrue 00bek-
ThI (HAIIPUMEP, 3aN0JIHEHHble 8000l NIACMUKOGble MPYObL).

JIJisi akTUBU3AIMU peXuMa pabOThl «THIICOKAPTOH» HEOOXOIMMO HaXKaTh
kHomnky 10 (cm. puc. 6.2). Uanukarop 4 nax kHonko#t 10 10mKeH CBETUTBCS 3eié-
HbIM 1IBeTOM. [Ipy momemnieHuu u3MEepUTENHLHOTO MHCTPYMEHTA Ha HCCIIEIyeMOe
OCHOBaHHUE KOJIBIIO 1 MOMKHO CBETUTHCS 3€JEHBIM I[BETOM, CUTHAIM3UPYS TOTOB-
HOCTb K paborTe.

B pexxume paboThl «TUIICOKAPTOH» PACIO3HAIOTCS U OTOOpaXKAIOTCS CIEHY-
FOIIIE BUIBI OOBEKTOB:

— HeMemanvl, Hanpumep, oepessanHvle OAIKU,
— MacHumHvle 00vbeKmyl, HaNpUMep, apmamypa,
— HeMazHummsle, HO Memaiiuieckue oOvbeKmol, Hanpumep, MeoHvle Mmpyovl,

MOKONposoosiuue 006veKmol, Hanpumep, NPo8ooKd.
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Bnumanue! B pexume pabOTbl «TUICOKAPTOH», TMOMUMO JEPEBSIHHBIX
U METAJUTMYECKUX OOBEKTOB, a TAKXKE MPOBOJIKH 0]1 HAMPSXKEHUEM, 0TOOpakaroT-
Csl TaKXK€ U Jpyrue oOBEKThI, HAIPUMED, 3aMOJHEHHBIE BOJION TIACTUKOBBIE TPY-
Oopl. Ha nmucmiee 3 3TH 0OBEKTHI OTOOpa)KarOTCs WHIWKATOPOM HEMETAJUIOB C.
Hanuuue reo3aeit u mypynoB B OCHOBAHUM MOKET MPUBECTH K TOMY, UTO Jepe-
BSHHBIC OAJIKU Ha AUCIUIee OYIyT 0TOOpax)aThCs KaK METANIMYECKUN OOBEKT.

a — 2UNCOKapmoH, 6 — Memaii, 8 — MOKONPO8oOAwUll Kabenwb

Pucynok 6.4 — Pexcumvl pabomur demexmopa GMS 120 Professional

Ecnu Ha mucruiee 3 MOCTOSHHO COXpaHsieTCs MaKCHMalbHas JUTMHA OalloK
WH/INKATOPOB M3MEPEeHHS | U j, HEOOXOAMMO MOBTOPUTH M3MEPEHHE, TPUCTABHB
WU3MEPUTETbHBIN HHCTPYMEHT K UCCIIEAYEMOMY OCHOBAHHUIO B IPYTOM MECTE.

Ecnu cersmieecs: konbllo 1 nmpu KOHTAKTE C UCCIETYEMOM MOBEPXHOCTHIO
HE IMOKa3bIBaE€T FOTOBHOCTh K paboOTe, 3TO 3HAYMUT, YTO MU3MEPUTEIbHBIA HUHCTPY-
MEHT HENPaBUJIBHO PACIIO3HAET OCHOBAHME.

HeoOxomumo HaxkaTh u yaep:kuBaTh KHONKY 10 710 Tex mop, moka KOJbIOo
HE HAYHET CBETUTHCS 3€JICHBIM LIBETOM.

JlJis HOBOTO M3MEpPEHHUs] HEOOXOAUMO MPUCTABUTh U3MEPUTEIbHBIA UHCTPY-
MEHT K JIpyroil cTeHe M KOPOTKO HaxaTh KHOMKY 10.

B peakux cnydasx HOETEKTOp HE pacro3HAeT OCHOBAaHHWE IOBEPXHOCTH
10 MPUYUHE 3arps3HEHUN C TOW CTOPOHBI MHCTPYMEHTA, IJIe PacoJiaraloTcsl CeH-
COpHas 30Ha U 3aBojcCKasg Tabiuuka. B 3Tom ciyuyae mpubop HYyHO OUYHUCTUTH
CyXOi, MATKOM TPANKON U IOBTOPUTh U3MEPEHUE.
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Pesxicum pabomor «memanny (puc. 6.46) nmpenHazHa4yeH IJis MTOUCKA Mdae-
HUMHBIX U HEMACHUMHBIX 00beKMOo8 HE3aBUCUMO OT MaTepHalia CTEHBI.

B peocume «memanny mnpubop nydlle uuem memariudecKue 00beKmbl
Ha MAKCUMATIbHOU 271yOuHe.

JIJist aKTUBU3AIUU PEKUMA padOThl «METAID HEOOXOJUMO HaXKaTh KHOMKY
9 (em. puc. 6.2). UnaukaTop 4 Hajg KHOMKOW 9 JOKEH CBETHTHCS 3CJIEHBIM IIBE-
ToM. [Ipu moMeleHnn U3MEpPUTEILHOIO HHCTPYMEHTA Ha UCCIIETyeMOe OCHOBAaHUE
KOJIbIIO 1 TOJPKHO CBETUTHCS 3€JIEHBIM IIBETOM, CUTHATIU3UPYSI TOTOBHOCTh K pado-
Te.

Ecnu oGHapyKeHHBIN METAIIMUYECKU OOBEKT SBISETCS MAarHUTHBIM METall-
JoMm (Hampumep, Kelle30M), Ha JucIviee 3 oToOpakaeTcs cUMBOJ €. B cimydae
oOHapyKCHHsI HEMarHUTHBIX METAJUIOB OTOOpakaeTcss cumBodl d. J{7ist Toro, 4ToOBI
W3MEPUTEITHHBI MHCTPYMEHT MOT Pa3IMYWTh BUABI METalla, OH JOJDKEH HaXo-
JUTHCS HaJl OOHAPY>KEHHBIM METAJUTMYECKUM 00beKTOM (KoybIo 1 cBeTuTCs Kpac-
HBIM IIBETOM).

Buumanmue! [lpy HaiMuMu B HCCIETyeMOM OCHOBAHMM CTAJIbHBIX CETOK
U apMaTypbl OHU OyJIyT OTOOpaKaThCsl MHAUKATOPOM U3MEPEHUs | 10 BCel CBOCH
wiomaa. OObBIYHO TPU OOHAPYKEHUU CTANbHBIX CETOK HEMOCPEIACTBEHHO Hall
JKEJIE3HBIMU TIPYyTaMH Ha JUCIUIEE 3aropaeTcs CUMBOJI MarHUTHBIX METAJUIOB e,
a MEXJ1y MPyTaMH — CHMBOJI HEMarHUTHBIX METa/LTOB d.

Pesicum pabomut «mokonpoeodswuit kavenvy (puc. 6.46) npeaHazHaucH
UCKJIFOUUTENBHO JIJIs1 TOMCKA AJIEKTPONPOBOIKHM no HanpsbkeHuem (110-230 B).

MakcumanbHasi TIyOMHAa HW3MEPEeHHs JUIsi MPOBOJAKH TMOJ HaNpsHKEHHEM
JIOCTUTaeTCs B peKUME pabOThl «TOKOMPOBOASIINNA KaOEIby.

JIst akTUBU3ALMU peKUMa PabOThl «TOKOMPOBOASAIINI Kabesiby HE0OXO0au-
MO HaxaTb KHONKY 8 (cm. puc. 6.2). Unaukarop 4 Hax KHONKOW 8 mOIDKeH
CBETUTBHCA 3€JIEHBIM LBETOM. lIpu moOMEmeHur H3MEPUTEIBHOIO HHCTPYMEHTA
Ha MCCIEAyeMO€ OCHOBAaHME KOJbIO 1 JOJKHO CBETUTHCSA 3€JIEHBIM LIBETOM,
CUTHAJIM3UPYS TOTOBHOCTH K paboTe.

[Tpu oOHapy)eHUH MPOBOAKY IO HANPSYKEHUEM Ha JTUCIUIee MOsABIseTCs 3
uraukatop f. UToObl TOuHEe JIOKAIM30BaTh MECTOHAXOXKICHUE MPOBOIKH
10J1 HANPSKEHUEM, HEOOXO0AMMO BHOBb IIPOBECTH U3MEPUTEIbHBIM HHCTPYMEHTOM
1o noBepxHocTH. [lociae HeCKOIbKUX MEPEMENICHHUI MPOBOJIKA MO/ HAMPSKEHUEM
O0TOOpa)kaeTcs C BBICOKOM TOYHOCTHIO. Eciiv M3MepuTenbHbI MHCTPYMEHT Haxo-
JUTCSL OY€Hb OJIM3KO OT MPOBOAKH, CBETALIEECS KOJIbIO 1 MUTaeT KpaCHBIM LIBETOM
U pa3faeTcs cepusi 3BYKOBBIX CUTHAJIOB C KOPOTKUMH May3aMH.

Bnumanue! TlpoBoaka mnoa HampsiKeHHMeM OOHAapYKHMBAaeTCSI BO BCEX
pexxuMax padoTHI.

[IpoBoaKy Mo HampsKEHUEM Jierdye OOHapY X HUTh, €CIIM K HUCKOMOM MPOBO/I-
K€ TOJKIIOYEHBbl MOTpeOUTENH TOKa (HalpUMep, JIaMIIbl WM MPUOOPHI) U OHU

BKJIFOUYCHBI.
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[Ipu ompeneneHHbIX YCIOBHSIX (Hampumep, MoJ METAUIMUYECKUMH MOBEpPX-
HOCTSIMH WJIM TIOBEPXHOCTSIM C BBICOKMM COJEP)KaHHUEM BOJbI) MPOBOJKA IOJ]
HaNpsHKEHUEM MOXeT ObITh He oOHapyxeHa. Cuia curHaia JUisi MPOBOJAKH TI0J
HaNpsHKEHWEM 3aBUCHT OT TOJIOKEHHUs 3JeKTponpoBoiku. [lostomy cremyert
HEePenpoOBEPUTH C TIOMOIIBIO JAIBHEHIINX U3MEPEHHUI B HEMOCPEICTBEHHON OIu-
30CTH WJIM CBEPUTHh C JPYTMMU HCTOYHUKAMHU WH(GOpPMAIMH, YTOOBI BBISCHUTH,
IPUCYTCTBYET JIM POBOJIKA O] HATIPSKEHUEM.

[IpoBoaka ne nod nanpsaxcenuem OOHAPYKUBACTCS KaK METAII B PEXKUME
paboThl «MeTa. MHOo20dCUNbHbLL Kabelb Npu 9MoM He O0OHAPYHCUBAEMCSl
(B oTIm4me OT Kaless C MeTbHON KUIIOH ).

CraTudeckoe 3JIeKTPUYECTBO MOXKET MPUBECTU K TOMY, YTO MPOBOJIKA OyIeT
0TOOpakaTbCs HETOYHO, HANpUMEp, Ha OOJBIIOM ydacTKe. UTOOBI yIydIIUTh
MoKa3aHus, HEOOXOANUMO MPHIOKUTH CBOOOJHYIO PYKY IJIalliMi K CTEHE PSAOM
C U3MEPUTEIbHBIM HHCTPYMEHTOM, YTOOBI CHATh CTATUUECKUN 3apsi.
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6.1.4 3akpenasirommii maTepuasa 11

|. BoiOGepuTe 01MH NPaBUWJIbHBIN OTBET U 00BeIUTE:

1. Oonapyxenue gerekropom GMS 120 Professional ckpeiToro o0bekTa BO3MOX-
HO Ha TIyOuHe J10:

a) 12 cwm; 0) 16 cwm;
B) 20 cm.
OrTBer:

2. lormyctumas TeMmieparypa xpanenus gerekropa GMS 120 Professional:
a) ot —20 mo +70 °C; 6) or—20 10 +90 ° C;
B) oT-3010+90°C

OtBer:

Il. 3anosiHuTe cXemy:

I[J'ISI 06Hapy>1<eHH51 OITAaCHBIX WJIM HCKCJIATCIbHBIX ITPOCIIOCK B CTPOUTCIIbHBIX KOH-
CTPYKIMAX IIPUMCHAIOT BUbI ICTCKTOPOB

JleTekTophl

I11. JonosiHuTe nmpeaJio:keHne HeaocTaONeld nH(oOpMaIueii:

1. EMKOCTHBIE JETEKTOPBI MO3BOJIAIOT OOHAPYKHUTh 17}
OOBEKTBHI.

2. JIeTeKTop OCHAIIIEH CBETOIMOIHBIM UHIUKATOPOM C VIS

OBICTPOI1 MAPKUPOBKHU CBEPJICHHS.

3. JIy1st TOYHOTO OTIpeieNieHrs MeCTOMoIokeHus1 o0bekTa nerekrop GMS 120 Pro-
fessional umeer pexxuma paboThl.
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4. OtBepcrre B 1ieHTpe Koubia gaerekropa GMS 120 Professional mo3Bossier Tou-
HO TOYKY JIsSI CBEPJICHHSI.

V. BbiOepuTe HeCKO0JIbKO MPABUJILHBIX OTBETOB M 00BEINTE:

1. ManyxrtuBHbIEe neTekTopsl He mpUromHs! 1 onpeneneHus MeCTONOJIOKEHUS B
CTPOUTEIIBHOW KOHCTPYKLUH:

a) Meau; 0) YepHOro MeTallia;
B) HEp)KaBEIOIIEH CTaJH.
OtBeT:

2. B pexume paboThl «TOKOMPOBOsIINi Kadeap» aerekrop GMS 120 Profession-
al He npenHa3HaveH 1151 IOMCKA OOBEKTOR:

a) TUTACTHKOBBIX TPYO; 0) MeTayuIMYecKOW CEeTKH;
B) DJIEKTPOIPOBOJKH TOJ HAIIPsiKe-
HUEM.
Orser:

V. Paoora ¢ Ta0auIen:

1. B mpaBoii KoJI0HKE TaOIUITEI 3aNTUIITNTE BUABI MHAUKaK aetekropa GMS 120
Professional:

Jlemexmop Buo unouxayuu
1.
GMS 120 Professional | 2.
3.
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6.2 Moayasb 12 « MHCIEKIIHOHHBbIE KAMeEPbI»

Y4ueOnblii MaTepuas 12

6.2.1 Obuwue ceeoenusn

B xone paboTel HEpenko BO3HUKAET HEOOXOIMMOCTH OCMOTpPa TPYAHOIO-
CTYITHBIX MECT, KyJa 3arjsHyTh MPOCTO TaK HE yaacTcsa. B Takux ciydasx momo-
JKET MHCIIEKIIMOHHAs Kamepa (sudeockon,).

HUncnexyuonnas kamepa — npuboOp 07151 6U3YAIbHO20 HAOIIOOEHUS CKDbLINbLX
00beKmog, KorJa HYKHO PacCMOTPETh YTO-THOO0 u3Hympu, a pa3doupaTh OOBEKT
VI HEBO3MOXKHO, WM HepeHTabembHO. C MOMOIIBI0 WHCIEKIIMOHHON KaMmepbl
MOXKHO OYEHUMb COCMOSHUE CKPLIMbIX NOJ0CMel A8MOMOOULell, 6HYMPEeHHOCMU
osuecameneil (puc. 6.5a), MawuH u MEXAHUIMO8, COCY008 NOO OAGIeHUeM, OMONU-
MenbH020 000PYO0BAHUS — KOMA08 U OOULEPO8, HUWL BEHMUIAYUOHHBIX KAHALO8
U onpeodenums 8 HUX Haaiuyue NOCMOPOHHUX NPEeOMEmMOs.

a — ocmomp 6HympenHHocmeul 0gueamensi; 6 — 6bl800 CUSHANA HA 6HEWHUT MOHUMOD

Pucynox 6.5 — [Ipumepvl npumenenus cmMompogou kamepuvl

OcCHOBHBIE KOHCTPYKTUBHBIC DJIEMEHTBHI UHCHEKYUOHHOU KAMepbl — MUHUA-
miopHas yupposas sudeoxamepa Ha OIUHHOM 2uOKOM 30HOe u oucnieu. Ilomumo
OTOOPAKEHUS «KAPTHUHKW» C KaMepbl, MPUOOPHI CIOCOOHBI COXPaHATh (POTO
¥ BUJICO, MHOT/Ia MPEIyCMOTPEHa BO3MOXKHOCTh BBIBOJIa CUTHAJIA C KaMephl Cpas3y
B TB-bopmare, 4TOoOBI MOXXHO OBLIO TOKa3bIBaTh HM300pKEHUS Ha OOJBIIOM
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sKpaHe (puc. 6.56). 3a4acTyr0 BUIACOCKOTBI UCIIOJIB3YIOT JJIsI U3BJICUCHUS MEIKHX
IPEIMETOB, MJIS 4Yero WX KOMIUICKTYIOT Hacadkamu Ha 30HI B 8uUde KPHOKOS
U MacHumos. Hanpumep, U3BIeYb caMOpe3 M3 CIIMBHOW TPYOBI C TOMOIIBIO ATOTO
npubopa — 3a/1a4a BIIOJTHE pelraeMasl.

[TpuGopk! I BUACOMHCTICKIIUN TPYOOIIPOBOJOB CXOXKH C WHCIICKIMOHHBI-
MU KaMmepaMmH, HO TOJBKO JUIMHA 30HJAa y HUX JOCTUTAET HECKOJBKUX JIECATKOB
MeTpOB. [IpOTONKHYTH TaKOW JJIMHHBINA 30H]] BPYYHYIO OUY€HB CJI0KHO, TIO3TOMY HX
OCHAIIAIOT MEXaHU3MaMH aBTOMOAAYH.

6.2.2 Akkymynamopnas cmomposasn kamepa GOS 10,8 L-LI Professional
Axxymynsmopnas cmomposas kamepa GOS 10,8 V-LI Professional

(puc. 6.6) — 5TO MHCTPYMEHT, MPeIHA3HAYCHHBIN IS aHAU3a (0CMOTpa) mMpyoHO-
OOCMYNHbIX WA MEMHBIX MeC.

wuw 68T

<
-

—— 2’715
hnolos)
LED LIGHT LCD DISPLAY

Pucynok 6.6 — Axxymynamopnas cmomposas kamepa GOS 10,8 V-LI Professional

[Ipubop ocrawer THOKUM G0OOHenpoOHUYAeMbIM 30HOOM JIMHON 122 cm
C MaJICHbKOW TOJIOBKOW Kamepsl JJIsl BO3SMOKHOCTH THOKOTO TIpUMeHeHus. [ 010B-
Ka 30HJa C KaMEPOM OCHAIIEHA CBETOJIMOIHON MOJACBETKOM, €€ IPKOCTh PETyIupy-
€TCsl KHOTIKAMU «+» U «—» Ha KopIryce mpubdopa. Becero mmeercst 1eBITh ypoBHEH
CBETOJIMOIHOTO OcBemieHus. Jlammouka (CBETOAMOJ OOJIBIION MOIIHOCTH) B TO-
JIOBKE KaMephl MpeIHa3HaueHa ISl n00Cc8emKuU HETOCPEICTBEHHO pabouell 30Hbl
WHCIICKIIMOHHON KaMephl U He npucooHa OJisl 0CEeUjeHUs NOMEUeHUsL.

B mpouecce ocmotrpa u3o0paxkeHME B peaJbHOM BpPEMEHHU MEpenaeTcs
Ha JKK-nucnmien ¢ BBICOKMM pa3pelieHueM.
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Jlnis ynep kaHus U IEpeMeIeHHs, a TAKXKe YalIeHNs HeOObIINX MPEIMETOB
(HanpuMep, BUHTOB) WM TIIATEIHHOTO OCMOTpPa OOKOBBIX MMOBEPXHOCTEN CKPBITHIX
MOJIOCTEN Ha TOJOBKY 30HJa MOKHO YCTAaHOBHUTH MpUJIAraeMble HAacaJKU MarHu-
TOM, KPIOYKOM WJIM HEOOJIBIIUM 3EPKATIOM.

Ecnu B Teuenue npubnmsurensHo 20 MUHYT Ha mpubope He OyayT Haxu-
MaTbCS HUKAaKHe KHOMKU, OH JJI1 SKOHOMUU 3apsijia aKKyMyJIITOpa aBTOMaTHYECKU
BBIKJTFOUUTCA.

TexHnuyecKkre XapaKTePUCTHKH AKKYMYJISITOPHOI CMOTPOBOii Kamepbl
GOS 10,8 V-LI Professional

VICTOUHMEK TIATAHEST ... v nvteneteente et e et et et ee et e ee e e e eeeeaeenaeens Axkymysstop Li-lon
Hanpspkenne akkyMynsaTopa, B ... 10,8

EMKOCTD aKKYMYTIATOPA, AT ....oiiuie i, 1,3

70T e T:103: 01 1207 M V171 7 NP 30

BB 08 005 (11) (=3 G LCD

S350 10 12061101 3 A1 130) 11 S P 2,7

LOTeT o)V 721 =17 91 (S10):3 .00 )i - R P NTSC
MaxkcumanbHOE pa3pereHHe JUCTIICS, THKCEIEH ....vuvveieeneeeieenenne, 320 x 240
JIMarOHAD JIUCTIIICS, MM .....uvtennseeeneee e eanee e e anee e eaneeeeeineeeeanneenns 68,6
I'myOGuHa pe3KOCTH OOBEKTUBA KAMEPBL, MM ....euutneeneennenenennennenennene. 38—
JIaMETP TOIOBKH KAMEPBI, MM .. ...uueensenrsneenssennenneeneennanneansennennns 17,0/9,5
JlnmrHa 30H12 (KAOCTIST KAMEPBI), M ..neteenreeenteeaneeenneeaneeaneenneennnenns 1,22/0,91
Yucao ypoBHEH CBETOUOTHOTO OCBEIICHUS ... v.veneeneneeneneeneaneanennnnn 9
[TpoaomKUTETLHOCTh paOOTHI Ha OJTHOM 3apsIKe aKKyMyJIATopa, 4acoB ..  7—15
MUHMMaTBHBIN pagnyc U3rH0a KaOest KAMEPBI, MM .........coeeueenennen... 120

Pabouas TeMrepaTypa, ®C .. ....oiuiieiiiii i ot -20 1o +65
Temmeparypa XPaHEHHS, PC ..ottt ot -30 o +80
OTHOCHUTENBHAS BIAKHOCTD BO3IYXA, %0 . .oviiiiii i, 5-95
Pa3meps! (IJIMHA X MIUPUHA X BBICOTA), MM ....eeneenneenneneeneanneaneannnns 166 x 66 x 45
B, KT oot 0,68

Bec (C aKKyMYTSTOPOM U 30HIOM), KT ...uutnneeneenteaneeneenneaneaneenneanenns 1,3

Ilpeumywecmea GOS 10,8 V-LI Professional:

®  BO3MOJICHOCIb PAOOMbL 0axce 8 MEMHBIX NOMeweHUsx, biazo0aps 6cmpo-
EHHOU C8emMOOUOOHOU NOOCEEMKe;

® ycmpolicmeo pabomaem HA JUMUL-UOHHOM AKKYMYIAMOpe, KOMOPbIl
omauuaemcs JecKOCmvlo U MOWHOCIbIO, OMCYMCMEUEM CamMopazpaod
u agpghexma namamu,

® 107YUEeHHbIEe UR0OPANCEHUS MONCHO NPOCMAMPUBAMNDb HA GHEULHUX VYCPOl-
cmeax, nooKIouUE Kabeib 8U0e08bix00d;

® 70JIHbII KOHMPOTb 34 YPOGHEM 3APSNCEHHOCMU, 01a200aps UHOUKAMOPY
3apsa0a aKkKymyasamopa,

®  BO3MOJICHOCHb YCIMAHOBKU Kabeisi kamepvl MeHbuum (9,5 mm) ouamempom,

®  BO3MOJICHOCMb YONUHEHUsL Kabeisl Kamepbl YCMAHOBKOU YOIUHUMEs.
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Ocooennocmu cmomposoi kamepot GOS 10,8 V-LI1 Professional:

1. KK-gucnien
Bocnpoussenenue ¢ kameps! ocymectsisercs Ha KK-nucnnee 2,7"
C BBICOKUM Pa3peIICHUEM

2. IIpocToTa ynpaBjeHust
Kamepa nmeer ynoOHYIO KIIaBUATYpY - JAJIL TPOCTOTHI YIIPABICHUS
paboToit ycTpoiicTBa

3. KompopTHas padora
Pe3nHOBBIE HaKIIAAKN HA PYKOATKE aKKyMYJIITOPHONM CMOTPOBOM Kame-
per GOS 10,8 V-LI Professional — myist kombopTHO# paboThl orieparopa

4. YnooHoe moJib30BaHne

Y CeTpoicTBO OCHAILIEHO TMOKUM BOJIOHEIPOHUIIAEMBIM KabeaeM JAJIMHOM
122 cm

AxkymynsTopHylo cmotpoByio kamepy GOS 10,8 V-LI Professional
Helb33 UCnOIb308amb 8 Meouyunckux yensx. OHa TaKKe He NPeOHA3Ha4eHd O/is
YVoaneHusl 3acopenuti 8 mpyoonpoeooax uiu 0Jisi NPOKIaoKu Kkabeell.

6.2.3 Cucmemnule npUHAOIEHCHOCIU 011 CMOMPOBOU KAMeEPbl

K cucTteMHBIM NPUHAIIEKHOCTAM I AaKKYMYJIITOPHOM CMOTPOBOM KaMephl
GOS 10,8 V-LI Professional otHocsites (puc. 6.7, 6.8, 6.10):
—  KPIOUOK;
— MazHum,
— 3epkano ouamempom 17 mm,
— Kabenv kamepwvl (30H0) ¢ MOUHBIM CBEMOOUOOOM;
—  VOIUHUMEIbHBIU Kabelb.

3epkajio, MarHUT W KPIOYOK MOKHO MOHTHPOBATh Ha TOJIOBKE KaMephbl
B KQ4ECTBE BCIIOMOTATEIBHBIX CPEACTB. X HEOOXOAMMO HAACTh, KaK N300pakKeHO
Ha pucyHke 6.7, 10 ynopa Ha yriry0jeHue B TOJIOBKE KaMephl.

Buumanue. MarHAT ¥ KPIOYOK TPETHA3HAYCHBI TOJBKO JUTS TIEPEABIKCHUS
U yIaJIeHNs He3aKPCIJICHHBIX, HEOOJIBIIINX WJIH JIETKHX MpeAaMeToB. [Ipu crmmkom
CHJILHOM TATOBOM YCHJIMHM MOKHO MOBPEIUTH CMOTPOBYIO KaMepy HIJIM BCIIOMOTa-
TETBHOE CPEIICTRBO.
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7 — eonoska kamepuwl,; 15 — macnum, 16 — kprouok; 17 — 3epkano

Pucynok 6.7 — Bcnomocamenvhbie cpedcmea cMOmposol Kamepbul

Ha pucynke 6.8 mpuBeneHsl mMpUMeEpbl MCIOIB30BAHUS BCIIOMOTATEIBHBIX
YCTPOWCTB.

a — 3epKaijlo, 0— MacHUum, 6 — KprouoK

Pucynok 6.8 — Ilpumepwvl ucnonb306anuss 6CHOMOaAMeENbHbIX CPEOCME
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JIns DKCIuTyaTtanuyu CMOTPOBOU KaMEPBI K BEPXHEN YaCTH PYKOSITKU JTOJKEH
OBITh TIOACOCAMHEH KaOenb kamepbl. HeoOxomumo BcTaBuUTh Kabelb Kamepbl
B THE3M0 IS TMOJKIIOYEHHUS KaMepbl TaKUM 00pa3oM, 4TOOBI IITBHIPh Kabens 6
BOIIET B OTBEPCTHUE THE3/IA I MOJKIIOUCHHS KaMephl, KaKk M300pakeHO Ha pHU-
cyHke 6.9. Heo6xoauMo HaiBUHYTh BTYJKY 13 Ha ruesze JJisd HoAKIroueHus kade-
751 Kamepsl 14 Ha kabenb KaMephl ¥ 3aKPYTUTh €€ OT PYKHU 110 YaCOBOM CTpPEIIKE.

1- pykosimxka; 6 — kabenv kamepol; 13 — emyaka, 14 — ene300 011 noOKIOUeHUs: Kabens Kamepbl

Pucynox 6.9 — Ilookntouenue kabens kamepol

UToOBl OTCOCIUHUTHL KaOellb KaMephbl, HEOOXOUMO OTKPYTHUTH BTYJIKY MpPO-
THUB YaCOBOM CTPEJIKU U BBITALIUTH KaOeJIb KaMephl.

a)
a — kabenv onunou 1,22 m u ¢ ouamempom 20106Kku sudeokamepwvl 17 um; 6 — kabenw
onunoti 0,91 m u ouamempom 2on06xku eudeokamepot 9,5 mm

Pucynox 6.10 — Kabenv kamepwvl ¢ MOwHbiM c8emMOOUO0OM
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B tabnuue 6.1 npuBegeHbl TEXHUYECKHE XapaKTEPUCTUKU Kabeneld KaMephl
C MOILHBIM CBETOJHOIOM.

Tabnuma 6.1 — XapakTepucTuku Kabesiel KaMepbl ¢ MOIIHBIM CBETOHOIOM

JlnaMeTp roJIoBKM KaMepbl, MM 9,5 17
Pasmep nucrmest, aroim 36 48
JlmHa xabenst KaMephl, CM 91 122

[Ipu mpoBeAeHUN WHCTIEKIIMOHHBIX pa0OT MHOTJA HE XBAaTaeT CTaHAAPTHOU
JUITMHBI Ka0eJsi, B 3TOM cliydyae HEOOXOIUMO MPUMEHATh YAJIMHUTEIbHBIN KaOemlb
(puc. 6.11).

UTtoOBl MOHTUPOBATH YONUHUMENb KAOe/isi KaMEPbl, HEOOXOIUMO BBITAIUTh
UMEIOIINICS Kabesb Kamepbl. BCTaBUTh yIJIMHUTENb B THE3/10 AJIA MOAKIIOYEHUS
KaMephbl U PUKPYTUTH €TO.

[Ipukpytuth kabenb KaMepbl K mocieaHemy yuauHutento. HeobGxomumo
MPOBEPATHh MPOYHOCTh COCTUHEHUsI Kabelss kaMephl U yuiuHuTeNneld. ToJbKko mpu
MPOYHOM COEJIMHEHUU Kabelb KaMmepbl M Y/UIMHHUTENb HE IMPOITYCKAlOT BOAY.
HerepMmeTnuHbIE COEMHEHMS MOBBIMIAIOT OMACHOCTH MOPAXEHUS AJIEKTPUUECKUM
TOKOM HJIU MTOBPEKJICHHUS] CMOTPOBOU KaMepHI.

[Ipy HEOOXOIUMOCTH MOJOOHBIM CIIOCOOOM MOKHO MOHTHUPOBATH €IIIE
yammHuTen. Haunnas npubmusurensio ¢ 10 M oOmieit jyiuHbl (BKIO4as Kabeb
KaMephbl), KaUeCTBO U300paKEHUS YXyIIIAETCS.

Pucynok 6.11— Yorunumenvnutii kabenv (0runa 0,91 m)

XapakTepuCTHKH YIVIMHUTEILHOI0 KadeJist

PazMep AUCTIIES, JTFOTM ......ovviitiiiii it 36
JUTMHA YITTMHUTEIBHOTO KAOCIIS, CM . euveneeeetttenienteieeieaieneanennen 91

B mpouecce ocmoTpa H300pakeHHE B peallbHOM BpeMEHHU MepenacTcs

Ha )KUJIKOKPUCTAINIMYECKUNA NUCIUIEH C BBICOKUM paszpelieHueM. [Ipemycmorpen
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U pa3bEM BHICOBBIXOJA TSl TIEpPEIaun JaHHBIX HA BHEIIHHE YCTPOIMCTBA BOCIPO-
U3BENICHUST MHPOPMAITUH.

Jlnis mepenayn curHajIa M300pakeHHs B BUIC CTaHIAPTHOTO BHCOCHUTHAIIA
NTSC co cmMoTpoBoOii KaMephbl HAa BHEIITHUH MOHHUTOP HEOOXOIUMO BCTaBUTH Uep-
HBIN INTErcenab IMpuiaaraeMoro Bujacokadens 19 B rHesmo BuueoBbixoga 18 Ha
CMOTPOBOI Kamepe (puc. 6.12). TloaxarounTh Buacokadeab K COOTBETCTBYIOIIEMY
MOHHTOPY.

Buumanue! Heobxooumo ecezoa cobniodams UHCMPYKYuio no 3KCNLyama-
Yuu 8HeUHe20 MOHUMOpPA.

18 — cuez0o suoeoswvixooa; 19 — eudeoxkabens

Pucynoxk 6.12 — [loOknrouenue 6HewtHux yCmpoucme 80CHPOU3Be0eHUs U300padiCceHUs
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6.2.4 3akpenasiromuii maTepuas 12

|. lonoJiHUTE Mpe/aJio:KeHue HeocTaloule nudopmaueii:

1. CMoTpoBas kaMepa NpPUMEHSIETCS] IPU OCMOTPE MECT U
OTIpEeJICIICHHS] B HUX HATMYUS IPEIMETOB.

2. MarHurt u Kpro4oK B CMOTPOBOM Kamepe MpeTHa3HAYCHbI TS

U HEOOJIBIINUX MPEAMETOB.

I1. IlpomoJkuTe NpeJioKeHue:

1. OcHOBHEIE KOHCTPYKTHUBHBIC 3JICMCHTEIL CMOTpOBOﬁ KaMCpPbI —

51

I11. BoiOepuTte oquH NpaBUJIbLHbINA OTBET U 00BeUTE:

1. Jlammoyka B TOJIOBKE BHICOKaMEPhI IpeHa3HAUYCHA IS MTOICBETKH:

a) pabouyero Mecrta MoJjb30BaTeNs; 0) BU3yaJbHOI'O OOCIEAOBAHUS
BHEIIIHEN TOBEPXHOCTH MPEIMETA;

B) pabouell 30Hbl TPYIHOAOCTYIIHBIX CKPBITBIX MECT 00CIEIyEMOT0 IpeIMETa.

OTtBer:
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6.3 Moayas 13 «KypBuMeTpb»

Y4yeOnblii MmaTepuai 13

6.3.1 O0mme cBexeHns

Ecnu npumeHeHue OOBIYHBIX MEPHBIX JIEHT, JaJbHOMEPOB WIIH PYJIETOK
HEBO3MOYKHO 110 TEM WJIM MHBIM IMPUYMHAM, HA TOMOILb MPUXOIUT TOPOKHOE H3-
MEPHTEIBLHOE KOJIeco — Kypsumemp (puc. 6.13).

KypBuMeTp — uzMeputenb NpoRJEHHOr0 pacCTOSHUS Ha OCHOBE CIIEHalIb-
HOT'O TapUPOBAHHOTO KOJIECA, KATSILIEroCs M0 U3MEPSIEMOI MMOBEPXHOCTH U COEU-
HEHHOTO ¢ MEXaHWYECKHM WM 3JIEKTPOHHBIM CUETUYMKOM MPONAEHHOTO PACCTOs-
HUSL.

KypBuMerp wucnosipdyercs sl HU3MEPEHHsI PACCTOSSHUM Ha XOJIMUCTOM
MECTHOCTH W M3BUJIMCTBIX YYacTKax, IPU Pa3IMYHBIX CTPOMUTENBHBIX U JIAH-
ma@THBIX paboTax, UHBEHTAPU3ALUHU Pa3IMYHBIX JIMHEHHBIX OOBEKTOB, /IS U3Me-
pEHUsl pAcCTOSTHUM IIPU IPOMEpPE JIECHBIX U CEIBCKOXO3SAWCTBEHHBIX YTOAMA,
JKEJIE3HOJAOPOKHBIX IyTe, U3BMEPEHU Ha MECTAX JOPOKHO-TPAHCIIOPTHBIX IPO-
ucmectBuid. KypBuMeTpoM MOKHO JIETKO OOOWTH MPENSTCTBUS B BUJE JI€PEBHEB
Y CTOJIOOB, YIJIOB 34aHui U T.1. [I[penMyIiecTBo U B 3prOHOMUYHON KOHCTPYKIIUHU:
YCTPOMCTBO UMEET JUIMHHYIO PYKOSITKY, HEKOTOPbIE MOJAEIIN — TEJIECKOMHYECKYIO,
MO3TOMY TOJIB30BATENI0 HET HEOOXOJMMOCTH HAruOaTbCs BO BpEMs MPOBEICHUS
3aMepOoB.

318,5 mm

r r A
(S
- [ & o
‘ (o)
(@]
2 C 3
3

Y

Pucynok 6.13 — Kypsumemp GWM 32 Professional

HecmoTrpss wa oOmmit mpuHIUO paOOThl, KYpPBUMETPHI pa3IAYalOTCS
10 pa3Mepam, TUIIAM KOJIeC, TUana3oHy U3MEPEHUN U LIEHE JeIeHUs1. DTH UHCTPY-
MEHTBI JENSTCS Ha JiB€ OOJNBbIIME TPYIIIbL: MexaHuyeckue u 31eKmpOHHble,—
B 3aBUCHUMOCTH OT 3aKPEIUICHHOTO HA PYKOSTKE POJIMKA C MEXAHWYECKUM WU

SJICKTPOHHBIM CYHCTUUKOM.
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KypBumerp, npeaHa3HayeHHBINA [JIs1 4acTOrO0 HUCIOJIb30BaHUS B CYPOBBIX
MOJIEBBIX YCIIOBUSIX, HAPUMEDP, JJISI U3MEPEHUN B JIECHOW WIIH CEJIbCKOXO3Sii-
CTBEHHOHN OTpaciu, Jydille BbIOMPATh C MEXAaHWYECKUM BapUAHTOM, UMEIOIIUN
OoJiee HaJIEKHYIO 3alIUTy OT BHEIHUX (pakTopoB. Kpome Toro, Takoit KypBUMeETp
HE MOTpeOyeT 3aMEHbl DJIEMEHTOB MUTaHUS M HE3aBUCUM OT TeMIEpaTypHBIX
YCIIOBUU.

Koneco kypBumerpa uzeomasiusaemcsi ¢ IIUHON oKpyscHocmu 06004,
OOBIYHO pagHoU uiu Kpamuou ooHomy mempy. IIpoiiieHHOE pacCTOSTHHE 0TOOpa-
YKAeTCs Ha IIKaJle cueTyuka. MaTepual U JuaMeTp MEPHOTO KoJieca JOPOKHOIO
KypBUMETpa ONpEIEIseT pa3Mep U BEC BCEro M3aenus B menoMm. [[ns skcmutyara-
MM Ha TSKEIBIX TPYHTaX M TMOBEPXHOCTSIX C MHOTOUYUCICHHBIMU TpEUIMHAMU
U AMaMU CIIeyeT BEIOUPaTh KYPBUMETP, Y KOTOPOTO U3MEPUTEIIBHOE KOJIECO U3Ir0-
TOBJIEHO U3 METaJIa U UMEET JJIMHY 000/Aa nopsiaka 1 m.

6.3.2 Kypsumerp GWM 32 Professional

KypBumerp GWM 32 Professional uMeer mpo4Hyr KOHCTPYKIIUIO, JJTH-
TEJIbHBIN CPOK IKCIUTyaTalluH, MaJIbId BEC, KOMIIAKTHBIM U SPrOHOMUYHBINA JU3AiH,
JIMaMEeTp MEPHOTO Kozeca | M, mATHUpa3psAAHbIIA CYETUMK C TUANA30HOM U3MEPEHUS
1o 10 xm u nenon nenenns 10 cM. DTO U3MEPUTENIBHOE KOJIECO NOAXOIUT IPAKTH-
YECKH JJISl BCETO CIIEKTPa U3MEPEHUM.

Mepnoe koneco xoneca GWM 32 Professional swinonneno uz antomunus
METOJIOM JIUThSI TOJ JAaBJICHUEM, YTO OOECIEUMBAET €My BBICOKYIO MPOYHOCTb.
J{nst Xopoliero ClerieHus ¢ I0poroi M, TeM caMmbIM, 00€CTICYEHUSI TOUHBIX H3MeE-
peHuil Ha 000 MOBEPXHOCTU, 0000 MEPHO20 KOAeca NOKPbIM NPOYHOU UIHOCO-
cmotixou pe3uroti. TBepAOCTh pe3uHbl 0001a koseca 85 equnull mo meroay Illopa
(MpOTEeKTOp aBTOMOOMIILHOM MIMHBI UMeeT 3HaueHue 60-70 eauHMIT), YTO TapaHTU-
pyer €€ MEJICHHOEC MCTHUPAHWE W HEU3MEHHOCTh W3MEPECHUW NPHU IMTEIbHON
skcruryatauu. CBepXmpoyHasi, METAIUINYECKasi TEIECKOMUYECKasi pyyka JOpOXK-
HOTO KoJieca ¢ yIOOHOU «IHCTOJETHOW» PYKOATKOW U3 yAapOIPOYHOTO TUIACTUKA
MO3BOJISIET KOM(OPTHO MPOBOJIUTH U3MEPEHHUSI U JIETKO MEPEHOCUTH KYPBUMETP
B CJIOKEHHOM Buje (puc. 6.14a). Hamuune oCTaHOBOYHOW MOJHOKKH M TOPMO3a
TaKKe MOBBIIIACT YI0OCTBO AKCIUTyaTalluk U TOUHOCTh U3MEPEHUH.

llepeoamounviti mexanuzm MEXIy KOJIECOM U CUETUMKOM — 3yOuamolii. Bee
IIECTEPHU BBIMOJHEHBI W3 TOJU(POPMaNIBACTHIA, YTO OOECIEYMBAECT BBICOKYIO
M3HOCOCTOMKOCTh M BBICOKYIO TOUHOCThH PabOThI CUETUMKa Ha MPOTSIKEHUU BCETO
BPEMEHH JKCIUTyaTalluu UHCTpyMeHTa. Cuémmuulii mMexanuzm oelicmeyen B 000UX
HaIpaBJICHUSX JABWXKEHUS: eneped u Hazad. Kopnyc cuémuuxa sBASETCS yoapo-
npoyHbLIM U 60003awuweHHbiM. COpoc nokazaHuu OCYIIECTBISETCS HakaTHeM
KHOIIKH, PACIIOJIOKEHHOU MPSMO Ha cuémyuxe (puc. 6.146).
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a — NeEPEeHOCKa 6 CJIIOHCEHHOM 61/{()8,' O — C6pOC NOKA3AHUU CUem4uxa

Pucynox 6.14 — Paboma c¢ kypsumempom GWM 32 Professional

CpaBHHTENBHBIC XapakTepucTHKH KypBumerpoB GWM 32 Professional
u GWM 40 Professional mpusenens! B Tadmuiie 6.2.

Tabnuna 6.2 — CpaBHUTENBHBIC XapakTepucTuku KypBumerpoB GWM 32 Professional
u GWM 40 Professional

Kypsumerp GWM 32 Professional | GWM 40 Professional
Jnamerp xoiteca (00beM), MM 318,5 389,1

JnuHa OKpyKHOCTH KoJieca, M 1,00 1,22
KonunuecTBo pa3psaaos cueTunka 5 6
MuHHMMAJIBHEIN OTCYET, CM 10 1
MaxkcumanbHBIN pe3ylbTaT U3MEPEHUs, M 9999,9 9999,9
Pyxosrtka Teneckonuyeckas CknanHas
Marepuan AmtoMuHUI Cranb
TounocTh n3Mepenuit Ha 100 M, cM 10 5

Bec, kr 1,4 3,3
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6.3.3 3akpensirommii maTepuasn 13

I. IIpogoskuTe NpeaioKeHue:

1. JInst u3MepeHust pacCTOSTHUM Ha XOJIMHUCTOW MECTHOCTH M M3BUIIMCTBIX ydacTKax
UCIIOJIb3yeTCsl MpUOop

2. llepenarounsiii Mmexanu3m Kypsumerpa GWM 32 Professional mexay konecom
U CYCTUYUKOM —

I1. BoiOepuTe 0AUH NpaBUJIbLHBIN OTBET U 00BeAUTE:

1. I[JUI HU3MCPCHHUA paCCTOHHI/Iﬁ B CYPOBLBIX IIOJICBBIX YCIIOBHAX PCKOMCHIAYCTCA
HCIIOJIB30BATh KYPBUMCTP C CHCTYHKOM:

a) DJICKTPOHHBIM; 0) MEXaHUYECKHM;
Otger:
2. Bec kypsumerpa GWM 32 Professional cocrapmnsier:
a) 1,0 kr; 0) 1,4«kr;
B) 2,0 kr.
Ortser:
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6.3.3 IIpoBepka creneHu ycBoeHusi matepuana (Moxyam 11 — 13)

|. IIpogoszkuTe NMpeaIoKeHue:

1. Cuetnsiii Mexanu3m kypBumerpa GWM 32 Professional aeiictByeT B Hampas-
JICHUSIX U

I1. lomosinnTe NpeaioxkeHne HeaocTawineil uHgopmanmei:

1. ITpuaIMT paboTHl HHAYKTUBHOTO ACTEKTOPAa OCHOBAH Ha aHAJIN3€ BHICOKOYA-
CTOTHBIX MOJIEH.

2. B pexume pabotsl «meTamum gerekrop GMS 120 Professional nmpennaznaden
JUTSL TIOWCKA u 00BEKTOB HE3aBUCHUMO OT
MaTtepuaia CTCHBI.

I11. BbiOepuTte oquH NpaBUJIbLHBbINA OTBET U 00BeUTE:

1. KadecTBO M300pakeHUsI Ha JUCILIEE CMOTPOBOM KaMephl yXY/IIAETCs MpU 00-
el JuinHe Kalens ¢ yJIMHUTEIeM OoJiee:

a) 10m; 0) I5wm;
B) 20 m.
OtBer:

2. Cmotpoyio kamepy GOS 10,8 V-LI Professional myis ynanenus 3acopenuii
B TpyOONPOBOAAX MPUMEHSTH:

a) MOXHO; 0) Hemb3s,
B) MOXHO B UCKJITFOUUTEIBHBIX CITY-
qasx.
Otser:

3. JlnmuHa oKpy>KHOCTH MepHOro kojeca kypsumerpa GWM 32 Professional co-
CTaBJISIET (M):

a) 1w 6) 1,2 m;
B) 1.4m.
Orger:

4. Kypsumetp GWM 32 Professional BeimyckaeTcst ¢ pyKosITKO#:
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a) CKJIaJHOM; 0) aTIOMHUHHEBOW;
B) TEJIECKOITNYCCKOM.
OtBer

5. B pesxume paboThl «rurcokapton» aerekropom GMS 120 Professional oona-
PYKHUTH 3aM0JIHEHHBIC BOJIOH TIIACTUKOBBIC TPYOBI:

a) HEIb3s; 0) MOXKHO;
B) MOXHO, TOJIBKO MPH MOAKITIOYCHHUH TOTIOJHUTEIHLHOTO YJIEKTpOnprodopa.

OrtBer:

6. 3BykoBoii curHai B nerekrope GMS 120 Professional cpabareiBaet npu Haxox-
JieHuu pudopa:

a) HaJ 00BEKTOM; 0) Ha paccTosHHH 15 cM OT 00BEKTa;
B) Ha pacctosauu 20 cM OT 00BbeKTa
Orser:

V. BoiOepuTe HECKOJIbKO NMPABWILHBIX OTBETOB U 00BeIHUTE:

1. Jerextop GMS 120 Professional ocHamieH BugaMy WHIHKAITHH:

a) 3BYKOBBIM CUTHAJIOM; 0) >KHIKOKPUCTALIMUECKOH IIIKAJIOH;
B) TpexuBeTHBIM MapKUPOBOYHBIM
KOJIBIIOM.
OrTBer:

2. B pexxume paboThl «runcokapTon» aerekrop GMS 120 Professional npenna-
3HAYEH JUIsl IOMCKa OOBEKTOB:

a) JCpEBSHHBIX; 0) MeTayuIMYecKHX;
B) DJICKTPOIPOBOJKH TOJ HATIPSIKE-
HUEM.
Otser:

V. Paoora ¢ Ta0auien:

3anogHUTE IPaBYIO KOJIOHKY TaOiuibl « OCHOBHBIC IPUHAJIC)KHOCTH MHCTIEKITN-
OHHOM KaMepbD»
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Ne n/n

OcHosHble npuHa()ﬂeofcnocmu MHCI’I@KI/;HOHHOI:Z Kamepbol

SRR N

V1. Pabdora ¢ pucyHKkoM:

1. ITo pucyHKyY ONpEneNnTh U MOANUCATh OCHOBHBIE COCTABHBIC 3JIEMEHTHI JETEK-
topa GMS 120 Professional:

Pucynok — Jlemexmop GMS 120 Professional

To3zuy. No

Haumenosanue cocmashuix snemenmos

1

OO NH|OTPAWIN

=
o

Tpumeuanue — J{ns 6binonneHuss 3a0anus pEKOMEHOYEmcst UCHOIb308aMb HAMYPALbHbLLL
obpasey oemexmopa GMS 120 Professional.
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7 TEOJOJUTHI

7.1 Moayasb 14 «jieKTPOHHBbIE TE€OX0JTUTHI»

Y4eOnb1ii MaTepuaJ 14

7.1.1 TeomouTHI U MX YCTPOICTBA

B crpouTtenbcTBO MMpOKOe MPUMEHEHUE Halllesl U3MEPUTENbHBIA MPUOOp-
Te0107aUT. OCHOBHBIE (DYHKIIMHU TE€OJ0JIUTA — BO3MOKHOCTb U3MEPSITh BEPTUKAIb-
HBI Yrojl B rpajaycax WiIM KaK YKJIOH B MpPOLEHTaX; yCTaHABIMBAaTh HYJIEBOE
3HAUEHHUs YIJIa HAa HMCXOAHOE HANpaBIICHWE; YCTAaHABIMBATH TPEOyEeMbId Yroil
Ha MCXOJHOE HallpaBJeHUE, (PUKCUPOBATH OTCYET IO TOPU3OHTAJIBLHOMY KpYTY.
Taxxke oH ObUI aAaNTUPOBAH Il HEKOTOPBIX APYTUX LI, HapuMep — ero uc-
IIOJIB3YIOT B METEOPOJIOTMH U MPHU 3aIyCKE PAKET.

Ero BO3MOXHO€ NpUMEHEHHE HE OTpPaHUuYMBAETCA OIHOW JUIIb Cchepoi
CTPOUTENBbHO-MOHTAXKHBIX PaboT, 3TO YCTPOMCTBO LUIMPOKO MCHOJB3YIOT B reojie-
3UM, C €ro IIOMOIIBK) IPOBOJAT MAPKIIEHIEPCKYI0 CBEMKY, B KOMILICKCHBIN
COCTaB KOTOPOH BXOAMT TOIOTpaduyeckas ChbeMKa, pacro3HaBaHHE I'€0JOorvye-
CKOT'O CTPOEHHUSI MECTOPOKIEHUN U MHOTOE JIPYTOE.

CBouM Ha3BaHUEM meoooaum 00s13aH ABYM CIOBaM M3 I'PEUYECKOTO SI3bIKa —
theomai u dolichos, xoTopbie B epeBoie, COOTBETCTBEHHO, 0003HAYAIOT — «CMOT-
pio» M «naneko». BrepBble 3TOT npuOOp ObUT YHOMSHYT KaK «TE€OJOJUTOCH
B JTJOKYMEHTAJIbHOM MCTOYHHMKE, NaTUpoBaHHbIM 1571 rogom. Ha ToT MOMEHT 3TO
ObLT OOJBIION, MACCUBHBIN MHCTPYMEHT, OJJTHAKO, HECMOTPS Ha Psii HEAOCTATKOB,
OH YK€ cI0COO€H ObUT BBIMIOIHATH CBOIO TJIABHYIO (DYHKIHUIO.

N3obperen teomomut B 1570 romy, TO €CTh 33100 J0 TMOSBJICHUS CIIUPTO-
BOT'O YPOBHS U 3pUTENbHON TPYyOhI (puc.7.la). Co BpeMeHeM, CKOMOMHUPOBAHHBIN
CO CIIUPTOBBIM YPOBHEM M 3PUTEIBHOU TPyOOMW, OH CTaj TEM MHCTPYMEHTOM MJisi
reoJIe3M4eCKO ChEMKH, KOTOPBIM MBI NOJIb3yeMCs cerojHs. M3-3a 1oporoBusHsI
110 XX BEKa OH LIMPOKO HE IPUMEHSJICA B CTPOUTEIILCTBE.

B Hamm gHWM MHCTPYMEHT CO 3PUTEIBLHON TpyOOii, Bpallaromeincs TOJIbKO
B TOPU3OHTAJILHOM IJIOCKOCTH, HA3bIBAIOT HUBEIUpPOM, a PadOTAIOIUNA B ABYX
MJIOCKOCTSIX — Me000IUMOM.

TeoonuT COCTOUT M3 BPAIAOIIETOCs] BOKPYT BEPTUKAIBHOW OCH TOPU30H-
TaJILHOTO KpyTa (JiIuM0a) ¢ aauaaou, Ha MOJCTABKH KOTOPON OMUpaeTcs TOPU30H-
TaJgbHasi OCh BpAIICHUsS 3pUTEIBHOM TPyObl U BEPTUKAIBLHOTO Kpyra. OCHOBHOM
paboueil Mepoil B TEOHOJIUTE ABAAI0MCSL 2OPU3OHMATbHBIU U 8EPMUKAILHBIU TUMObL
C 2PAOYCHbIMU U MUHYMHBIMU O€leHUAMU.

CoBpeMeHHbIN TEOMOIUT (puc. 7.16, ) MPEeACTaBIsIeT COO0N ONMTHYECKYIO
TpyOY, ABMKYLIYIOCS TIO IBYM MEPIEHIUKYISAPHBIM OCSM, TOPU30HTAILHON U BEp-
tukanpHOM. Korma onrtuyeckass TpyOa HampaBiieHa Ha KEJIaeMblil 0OBEKT, yroi
KOKIOM M3 ITHUX OCEH MOXET OBITh M3MEPEH C BBICOKON TOYHOCTHIO, OOBIYHO

110 IIKaJIe, TPaJyupPOBAaHHOM B YIVIOBBIX CEKYH/IAX.
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a — cmapunHwlil meodoaum,; 6 — nugeaup 1840 2o0a; 6 — onmuueckuii meoooaum 3T5KII,
2 — anexkmponnwiii meoooarum CST/berger DGT 10

Pucynok 7.1 — Teooonumut

O0mas k1accupukanus Te00JIUTOB

[To ycmpoticmsy pa3nuyaroT CIeayroNre MpuoopskI:

® ONTUYCCKUU mMeodoaum — HUMEET MPOCTYI0 KOHCTPYKIIMIO, B KOTOPOU
BCC JICHCTBUS BBIMOJHSIOTCS TIOJB30BAaTEIIEM C TTOMOIIBI0 MEXaHUYECKUX BUHTOB
(perynupyetrcsi HaBeneHue, (okycupoBka u T.1.). Illkama u3MepeHuil HaHeceHa
Ha CTEKJIO B OOBEKTHBE, MOATOMY IOJB30BATEII0 CAMOMY HEOOXOIUMO OTMEYaTh
MOJIYYCHHBIC 3HAUYCHUS U 3aMHChIBaTh UX B XypHai1. OTCYTCTBHE aKKyMYJsITOpa
MO3BOJISIET DKCITyaTHPOBAaTh TaKOW TEOAOJUT B OKCTPEMANLHOM cpene, Kak
HanpuMmep, B YCIOBHAX KPAMHErO CEBEPA,;

® DJJIGKTPOHHBIA meodonum — 3TO HEOONbLIas BJIEKTPOHHAs cHUCTeMa
CO BCTPOEHHBIM MHUKpompoleccopoM. HaBenenre 1 moBOpOT Takk e OCYLIECTBIIS-
I0TCSI BPYUHYIO, HO 3TH JIEUCTBUS COMPOBOKIAIOTCS HAXKATUEM KHOIIOK HA MaHEelH,
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yTOOBI MpUOOp 3auKCHUpOBa pe3ynbTaThl M3MepeHuid. [lomydeHHple 3HAYCHUS
BBIBOJIATCS HA IMCIUIEHN M 3alMCBIBAIOTCS HA KapTy MaMsTH, KpOME TOrO, €CTh BO3-
MOYHOCTb IIEPEHECTH IaHHBIE HA KOMITBIOTED.

[To mounocmu usmepenuu TEOJONUTHI IETATCS HA!

® /MouHble — UMEKOT OJHOCTOPOHHIOIO CHUCTEMY H3MEPEHUN C TOMOIIBIO
MUKpOCKOIa co mIKajioud. X oObIYHO HCTONB3YIOT ISl TEOJIOTUYECKUX H3BICKA-
HUH, TPOKJIAIBIBAHUS T€OJOJUTHBIX XOJ0B U T.N. TOYHBIC TEOJOIUTHI OOECIICH-
BalOT TOYHOCTH YTJIOBBIX M3MEpeHHH 2" 1 5" ¥ HAIIUIA MIUPOKOE PACTIPOCTPAHCHUE
B 36MJICYCTPONCTBE, CTPOUTENILCTBE, TOoNorpaduu u Apyrux chepax.

® 8bICOKOMOYHbLE (Npeyu3UOHHble) — UMEIOT BEPTUKAIBHYIO U TOPU30HTAb-
HYI0 OCb M3MEPEHUsl YIJIOB, MO3TOMY IO3BOJIIIOT MOJy4YaTh HanOOJIee TOYHBIE
JIaHHbIC. DTU TEOHOJIUTHl MPUMEHSIOT JJIsl TOCTPOCHUS TOCYIapCTBEHHBIX O00BHEK-
TOB, HAYYHBIX I€0/Ie3UYeCKUX padoT. IIpenn3noHHbie TEOJONMUTHI 00ECIEYBAIOT
TOYHOCTh YIJOBBIX M3MepeHuid 1". C Mx moMOUIbI0 OTCIIEKUBAIOT AePOpMaLUIo
KOHCTPYKIIMH, 3aHUii. BRICOKOTOUHBIE TEOAOJUTHI UCIOIB3YIOT MPU MOCTPOCHUU
rOCyAapCTBEHHBIX I€OJe3UYECKuX ceTer 1, 2, 3-T0 KIIACCOB, BBINTOJIHEHUN HHXKE-
HEPHO-TEO0JIE3NUYECKUX PaboT 0c000 BHICOKOW TOUHOCTH, MPHU PEHICHUU HAYYHBIX
3a/1a4 U T. 1I.

® mexHuueckue — 00eCIeYuBalOT TOYHOCTh YIIIOBBIX M3Mepenuit 15" u 30".

OnHako MPUHIMIHUAIBLHO JIO00N ONTHUYECKUN TEOMO0IUT (BBICOKOTOUHBIM,
TOYHBIN M TEXHUYECKUM ) UMEET OJIMHAKOBYIO CTPYKTYPHYIO CXEMY, MTO3BOJISIIOIIYIO
MPOU3BOJIUTh U3MEPEHUSI TOPU3OHTAIBHBIX M BEPTUKAJIBHBIX YIJIOB. JTa cXeMma
COCTOUT U3 Tpex OJIOKOB: HaBEACHHS, OPUEHTUPOBAHUS U HU3MepeHus. PazHuma —
TOJIBKO B CAMUX CTPYKTYPHBIX 3JIEMEHTaX.

B coBpeMEHHBIX TEOMOIUTaX BBIYMCIEHUE TOPU3OHTAIBHBIX U BEPTUKAJIb-
HBIX YTJIOB OOBIYHO MPOBOJUTCS C TIOMOIIBIO ANEKTPOHUKU. CUUTHIBAHUE JaHHBIX
MPOBOAUTCSL BpalIAOIIUMCSl DHKOJEPOM, KOTOPBIM MOXKET OBITh aOCOIIOTHBIM,
HarpuMep, MCHOJIb3YIOMUM Koabl ['pes, unu nuddepeHnanbHbIM, UCIOJIb3YIO-
IIUM PaBHOOTCTOSIIME JIPYr OT Jpyra CBETJIbIE U TEMHbIC KPYTOBBIE MOJOCHI.
B nocnenHeM ciiydae Kpyrd OBICTPO BpalllatOTCSl, CBOJS YIJIOBBIE HM3MEPEHUS
K AJICKTPOHHBIM BBIYMCJICHUSIM pa3HUIIBI BO BpeMeHu. [1o3ke Ha PoKyCHYIO TI0C-
KOCTh ONTHYECKOW TpyObl OblM no6aBieHbl CCD-natyuku, MO3BOJSIOIIUE OCY-
HIECTBIIATH U aBTOHAIICIMBAHNE HA BUSUPHYIO METKY M BBIYMCIIEHUE €€ OCTATOYHO-
ro cMemieHusl. BO3MOXKHOCTH 3TUX BBIYUCIICHHN OBLUTH BHEAPEHBI B YCTAHOBIICH-
HOE MPOTpaMMHOE 00ecTieueHue.

Takxe MHOTHE COBPEMEHHBIE T€OJOIUTHI 000PYIOBAHBI BCTPOSCHHBIM JJICK-
TPOOTNITUYECKUM OTPEJEITUTEIIEM PACCTOSHUS, B OCHOBHOM, pabOTaomeM B HH-
dbpakpacHom nuamazone. OH MO3BOJIAET 32 OJIUH pa3 U3MEPUTHh TPEXMEPHBIC BEK-
TOPBI — XOTSI U B ONPEICIICHHBIX NHCTPYMEHTOM MOJIIPHBIX KOOPJMHATAX, — KOTO-
pble MOTYT 3aTeM OBITh TPaHCPOPMHUPOBAHBI B YKE UMEIOIIYIOCS KOOPIUHATHYIO
CUCTEMY MECTHOCTH METOAOM JIOCTATOYHOTO KOJMYECTBA KOHTPOJBHBIX TOYEK.
DTa TeXHUKa HA3bIBAETCS METOJIOM 3aCE€YeK, WM TOMOrpapUuecKuM MO3UIIMOHHU-
poBaHUEM CBOOOAHBIX CTaHIUK. OHA MHUPOKO UCIOJIB3YETCs B KapTOrpapuueckom
nene. MHCTpyMEHTBI, «pa3yMHBIE» TEOAOJUTHI, HA3bIBAEMbBIE CAMOIMIIYLIIUMHU
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maxeomempamy WA «padOYUMHU CTAHIUSMU», MPOBOIAT HEOOXOIUMEIE OIepa-
UM, COXPAHSIOT JAHHBbIE BO BHYTPEHHEW MaMSATH WIM HAa BHEIIHUX HOCHUTEJISIX.
OOBIYHO MJI1 COXpPaHEHMs JAHHBIX HCIIOJb3YeTCs] HOYTOYK WJIM KapMaHHBIH KOM-
MbIOTEP MOBBIIIEHHON 3alUILIIEHHOCTH.

CoBpeMEHHBIE TEOJOJMTH M3rOTABJIMBAIOTCS C YYE€TOM BO3MOXKHOCTH
AKCIUTyaTaluy Mpuoopa B HEOJIArONpUITHOM Cpejie, MOAITOMY 3JIECKTPOHHBIE MPHU-
OOpbl HAJEKHO 3AIMINCHBI BOJOHEIPOHUIIAEMON 000J0YKOM, MOTYT BBIJICPKH-
BaTh nepenaj remmeparyp B nuanazone ot —20 go +50 °C. Jlns HEKOTOpPhIX MOJe-
JIel peaycMOTpeHa MOACBeTKa, obJerdarorasi paboTy MpU HEXBATKE OCBEIICHUS,
YTO OYE€Hb YJOOHO, €CIM MPUOOpP YaCTO UCIOJIB3YETCS JJIsl MIPOBEACHUS 3aMEPOB
BHYTPHU COOPYKEHUI, B TYHHEIISIX U TaK JaJiee.

[{udpoBbie (PAEKTPOHHBIC) TEOMOJUTHI TAPAHTUPYIOT MPEBOCXOTHBIC
pe3yabTaThl U3MEPEHUSI YTIIOB OJiaroAapsi Beicoyaiei TOUHOCTH. MakcUuMallbHOE
yI0OCTBO HMCHOJB30BAHMS HA CTPOMILIONIAJIKE OOecrieunBaeT OOJBIION ABYXCTO-
POHHUI JUCILIEH.

OTAnYUTENHHON YEpPTOM AKCIUTYaTAIMHU JEKTPOHHBIX T€OJO0JIUTOB SIBIISIETCS
OILIyTHMas MPOCTOTA UCTOIL30BaHUsI. J[Ji1 TOrO 4TOOBI BHIMOJIHUTH 3aMEPHI YTIIOB,
HE0OXO0MMO BCEro JIMIIb HABECTH MPUOOP Ha I1eJib, U B TOT K€ MOMEHT, Ha SKpaH
OyIyT BBIBEJICHBI BCE HYXKHBIE PE3YJbTAaThl. Takoe MOJIOKEHHE e HCKII0YaeT
BO3MOXXHOCTh OIIIMOKH, IMOBBIIIAsA, TAKUM 00pa3om, 001yt 3P HEeKTUBHOCTH IPO-
U3BOAUMBIX pPaboT. Bce 537eKTpOHHBIE H3MEPUTENbHBIE MPUOOPHI OCHAIECHBI
HUAJMHIPUYECKUM YPOBHEM, UCTIOJIB3YIOITUMCS TIPU ONPEACICHUU €0 MPaBUIBHO-
ro TmnojoxeHus. [[ns Oojiee TOYHOTO OMNpENETeHUS TO3UIMU, OOJIBITUHCTBO
YCTPOMCTB 000PYAOBaHBI TATYUKAMHU, OTCICKUBAIOIUMHU YTOJI HAKJIOHA.

Yempoiicmeo meooonuma

OCHOBHBIMU KOHCTPYKTHUBHBIMH YaCTSIMH TEOJIOJIUTA SBIISIOTCS :
® KOpNnycC ¢ 2OpU30OHMANbHbIM U BEPMUKAILHBIM OMCUEMHbIMU KPY2aMU, U Opyu-
MU MEXHONOSUYECKUMU Y3NAMU,
® mpeeep — MOJACTAaBKa ¢ TPeMs MOIBEMHBIMUA BUHTAMH U KPYTJIBIM YPOBHEM (IS
TOPU30HTUPOBAHMS TCOIOJTUTA);
® 3pumenvhas mpyoba, KOTopast )KECTKO CKperieHa ¢ TUMOOM BEPTHUKAIBHOTO KPY-
ra ¥ BpaliaeTcs BOKPYI TOPHU30HTAIBHON OCH; B 3aBUCMMOCTH OT THIIA T€OJ0JIMTA
PUCYHOK CETKH HHTEH 3pUTEIIbHBIX TPYO MMEeT pa3IndHbIN BU/I;
® HagooAwUe U 3aKPenumebHble BUHMbL 0/ HABEOeHUs U (UKCAYUU 3PUMENbHOU
mpyovl Ha 0Ovekme HaOI0OeHUs:, 3aKPETUTEILHBIMI BUHTAMU (DUKCUPYIOT COOT-
BETCTBYIOIIYIO YaCTh B HEMOJIBMYKHOM TIOJIOKEHUH, @ HABOASIIUMHU — IUIABHO Bpa-
IIAFOT IPU TOYHOM HABEJCHWUH ITEPEKPECTHUS HUTEH Ha BU3UPHYIO 11CJTb;
® yunuHOpu4ecKull (mpyouamolii) VpOBeHy;
® OMCUEMHBLIU MUKPOCKON OJI51 CHAMUSL OMCYEMO8.

3putenbHas TpyOa ¢ YBEIUUUTEIILHBIMU CTEKIIAMH, 3aKpEIIeHa MEXIY TBYX
CTOCK Ha IMOBOPOTHOM JiucKe. Tpyba MoXKeT ObITh aCTPOHOMHUYECKOM (HaeT oopart-
HOE M300pakeHHue) U 3eMHOM (maeT npsiMoe u3odpaxkenue). Kak npaBuio, coBpe-
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MEHHBIE€ TEOJOJIUTHI OCHALIAIOTCS mMpyool npsamozo uzoopaxcenus. J1ins HanboIb-
IIe YCTOWYMBOCTHU U TIOJTyYEHHUS TOYHBIX JaHHBIX MHOTHE MOJICIIA UMEIOT B OCHO-
BaHUU mpezep, ¢ TOMOIIBI0 KOTOPOTO yaaeTcs 3adUKCUPOBATh MPUOOP B TOPH3OH-
TaTbHOM TOJIOXKEHUH. [IpOBEepUTH MPaBUIBPHOCTH YCTAHOBKH MOXHO TIO ITY3BIPh-
KOBOMY (KpYTJIOMY) YPOBHIO.

Ha pucynke 7.2 n300paskeHbl OCHOBHBIE TUIOCKOCTH U OCH TEOJIOJIUTA:
c1edbl NIOCKOCmel 20pU3OHMATILHO20 U 8EPMUKANLHO20 KPY208;
0Cb YUTUHOPUYECKO20 HAKIAOHO20 VPOBHS, YUIUHOPUHECKO20 YPOBHS NPU aludaoe
2OPU3OHMANLHO0 U BEPINUKATILHOZO KPY208,
BEPMUKATILHASL OCb MEO0OONUMA, OCb 8PAUJeHUSL 3PUMENbHOU MPYObl U OCU 8pauye-
HUSL NOObEMHBIX BUHIMOB COOMBEMCMBEHHO,
BUBUPHASL OCb, NPOXOOUM Yepe3 nepekpecmue Cemku Humetl U ONMuYecKull YyeHmp
00Bekmuaa.

[1710CKOCTh TOPU3OHTAILHOTO KPyra U OCh BpalleHUs] TPYObl JOJKHBI OBITH
NEePHEHANKYIIAPHBI K BEPTUKAIBHON OCH Teo0siuTa. BusupHas och TpyObl JOIKHA
OBITH MEPNEHANKYJISIPHA K OCH BpaileHus TpyObl. Och BpalleHUsl aduaaibl U OCh
BpAILICHUs TOPU30HTAJIBHOIO Kpyra JOJDKHBI IPOXOJUTH Yepe3 LEHTP KOJbLaA
neneHuit mumoa. [Ipu yriaoBeIX U3MEPEHHSIX BEPTUKAIBHAS OCh TEOJI0JIUTA JIOJKHA
COBIIAJIaTh C OTBECHOW JIMHUEW B TOYKE €ro crosHus. Hapymenus reomerpuue-
CKOW CXEMBbI TEOI0JUTA MPUBOAST K OMKMOKAM B OTCYETaX U B UTOTE — K OIMOKaM
B KOHEUYHBIX PE3YJIbTaTax yIJIOBBIX U3MEPEHUMN.

['opu3oHTANBHBIA U BEPTUKAIBHBIM KPYIM SIBIIIOTCS TJIaBHBIMU YacCTSIMHU
TE€OJI0JIUTA, TP MOMOILIUA KOTOPBIX U3MEPSIOT TOPU30HTAJIBHBIE U BEPTUKAIBHBIE
YIJIBL.

BepTukanbHas e O6bekTus
ocb o
v 77\)(
AN \ A ,4‘0“
ol g \\

Fopu3oHTanbHas oW
ocb H 7 ~'@$\v
~[]94 i V/V’
/(/ BT BepTtukanbHbIv
- > ~.
BusupHas -~ 47 Kpyr

.00 3

Hb\ﬁ y\‘O“
PR .
FOpPU3OHTaNbHbLIN b //31

Kpyr _ i _
]
\<&z \))7/

Pucynox 7.2 — OcnosHuvie niockocmu u ocu meoooauma
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T'opuzonmanvuolii Kpye TEOJ0JINUTA IPEAHAZHAYEH JUJISI U3MEPEHUS TOPU30H-
TaJbHBIX YIJIOB U COCTOUT U3 IMMOa U anuaazasl. JIum6 npeacrasiser coOoi cTek-
JITHHOE KOJIBIIO, Ha CKOIIIEHHOM Kpae KOTOPOTO HaHECEHBI PaBHBIEC JIENIEHUS C T0-
MOIIIbIO aBTOMATUYECKOM TeTUTEILHON MAIIIUHBI.

Ilena nenenus numOba (BeMWYMHA JYTH MEXKIY ABYMsI COCEAHUMH IITpUXa-
MU) OIpeAeNseTcs Mo ouudpoBKe rpalyCHbIX (pexe rpafoBbx) MTpUxoB. Onud-
poBKa JUMOOB MPOM3BOAMTCSA MO dYacoBod cTpenke ot O mo 360 rpamycoB
(0—400 ron) (I'on (rpaa) — BHECHCTEMHAsT METPUYCCKasl SIMHUIIA TUIOCKOTO YIJIa,
paBHasg 1/100 mpsimoro yria: o6o3nadaercs 9; 1 ron = 0,0157 paguana = 0, 900°
(YTJIOBBIX TPaayCoB)).

Ponb anuoaost BHIMOTHSAIOT CHENUANbHBIE ONTHYECKHE CHUCTEMBI — OTCUET-
HbIE€ YCTpOMCTBA. AnuAaja BpaIA€TCsl BOKPYT CBOEH OCH OTHOCUTEIBHO HEMO-
JBIKHOTO JIMMOA BMECTE C BEpXHEH 4acThi0 MPUOOpA; MPU 3TOM OTCUYET 10 TOPHU-
30HTAIBHOMY KpyTY U3MeHsieTcs. Eciau 3akpenuTh 3aKMMHOW BUHT U OTKPENUTH
auMO, TO anujana OyJeT BpalaThCsia BMECTE C JIUMOOM U OTCYET U3MEHSITHCS HE
Oyner.

JIumM6 3aKkpbIBaeTCsl METAUIMYECKUM KOXKYXOM, MPEAOXPAHSIONUM €ro OT
MOBPEXKIEHUM, BJIary U MbUIH.

Jlocmouncmea snekmpounvix meodonumos. OIHON TOJHOU 3apsOKU aKKy-
Myasamopa JJisi COBPEMEHHBIX AJIEKTPOHHBIX T€OJO0JUTOB JOCTATOUHO JJisl Oecrpe-
pBIBHOH paboTsl mpubopa 10 1-2 cytok. [IpomomKuTenbHOCTh pabOTHI 3aBUCUT OT
KOHKPETHOM MOJENN W NPOU3BOAUTENS. DOJBIIMHCTBO M3 MOZAENEN TEOAOJUTOB
Pe1yCMaTpPUBaIOT BO3MOKHOCTh Pa0OThI U OT OOBIYHBIX OaTapeek Kiacca «AAy,
YTO SIBJISIETCS MPEKPACHOM albTEPHATUBOW, €CIIM OCHOBHOW WCTOYHHUK IMHUTAHUS
pa3psiKEH, @ BO3MOYXKHOCTD €r0 3apsJIKH OTCYTCTBYET.

Heoocmamku snekmponusix meoodoaumos. HeoOxommma mnepuognveckas
3apsiiKka, 0 KOTOPOM HYKHO MOCTOSSHHO NMOMHHTB. JlJIsl yCTpaHEHHUs] 3TOro HEHo-
CTaTKa BO BCEX COBPEMEHHBIX JJIEKTPUUYECKUX T€OJE3UUECKUX MPUOOpaxX HCIOIb-
3yercs (PYHKITUS SHEProcOepeKeHUs, KOTopas OTKJII0YaeT MpruOOp B COOTBETCTBUH
C YCTaHOBJICHHbIM TaiiMepoM. Vcrosib30BaHHE COBPEMEHHBIX MATEPHAIOB U TEX-
HOJIOTUM MO3BOJUJIO MPOJJIUTh CPOK IKCIUTyaTallud OT OJIHOTO MOJHOCTBIO 3apsi-
YKEHHOTO aKKyMYJISITOpa J0 S 4acoB.

7.1.2 Dnexrponnsie TeogonThl CST/berger

DnexTponnbie TeomonuThl CST/berger, wnm, kak ux erie Ha3bIBAIOT — YuUP-
po8vle meodo Uyl TIO3BOJISIOT TIOMYUYUTh PE3yJIbTaThl U3MEPEHUI BBICOKOW TOY-
HOCTH Y HaJICKHOCTHU.

OnextponHsie TeogonuThl CST/Berger obecrneunBar0T MaKCUMaIIbHOE Y100-
CTBO JKCIUTyaTallid, MO3BOJISAS IMOJb30BATEN0 MOJIHOCTHIO CKOHIICHTPUPOBATHCS
Ha TIpon3BoIcTBe u3MepeHuil. Ha ceronusmnuii nens kommnanus CST/Berger Boi-
myckaeT naBe mojenu 1udpoBsix TeomonutoB DGT2 u DGTI10, ornugarommxcs
TOYHOCTBIO YIJIOBBIX U3MEPEHUM.
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Bce snekTpoHHbBIE TEOJIOIUTHI OCHAIIEHBI JBYMS MaHEISIMHU C >KUIKOKPHU-
CTALTMYECKUM JHCIUICEM M (DYHKIIMOHAIBHOM KIIaBHATypoul (Kak MpaBWIIo, Ie-

CTHKHOIIOYHOM) st ymoOcTBa paboTel. Ha maHenu ympaBieHHs PacIlOIOKEHBI
byukiuonansHbie KaaBuiin: «R/Ly, «0SET», «HOLD», «V/%» (puc. 7.3).

1 — sunm-nooicka; 2 — nanenv ynpaenenus; 3 — oucniet, 4 — pe2yiuposoyHvlll GUHM OJisi MOYHOU
20PU3OHMANLHOU HACMPOUKU, 5 — 3aACUMHOU 6UHM OJis 2PYOOU 20PU3OHMANLHOU HACMPOUKU,
6 — obvexmus, 7 — susup 2pyoou Hacmpouku, 8 — 2opuzoHmanvHas ocv; 9 — onmuueckull omaec,
10 — onopnas niuma; 11 — 3awenxa onsa puxcayuu mpenoeu; 12 — mpybuameiii yposenn;

13 — sunm pyuxu; 14 — pyuxa ons nepernoca; 15 — omcex ons 6amapeu; 16 — xonvyo ons ¢oxy-
cuposanus 3pumenvHol mpyovt; 11 — oxynap,; 18 — 3asxcumnoti gunm 0Jist 2py0Ool 6epMuKaiIbHOU
Hacmpotiku;, 19 — peaynupogounsiii gunm ons mournou eepmuranvrou Hacmpotixu, 20 — kHonka
BKIIIOYEHUS/BbIKIIOUEeHUs. Ouchaest; 21 — kpyaenviil yposeis

Pucynox 7.3 — Cocmasnwie uacmu snexkmponnoeo meoooauma CST/berger DGT10
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[To Haxarwro Ha kiaaBuIiry «R/L» BO3MOXXHO M3MEHHTH HalpaBJICHUE H3ME-
pEHUs TOPU30HTAIBHOIO yIia: MO XOAYy WJIM TPOTHUB XOJa YaCOBOHM CTPENKH.
HampaBneHnue MeHsI€TCS TP KaXI0M HaXKaTUU KIIABUIIIH.

[Tocne HaBeneHus: 3pUTENILHOM TPYObl HA HAYaJbHOE HAIpaBJICHHUE yI0OHO
OOHYJIUTHh OTCUET. B 3TOM ciyyae Mo Ha)KaTHUIO HA COOTBETCTBYIOIIMN KIIABHIILY
«OSET», ropu3oHTalbHBIA YIr0JI, OTOOpa)kaeMbIii Ha JUCIUICE, CTAHET PaBHBIM
0° 00' 00".

KnaBuma «HOLD» mo3BossieT yaepkaTh 3HAY€HHE TEKYIIETO TOPH30H-
TaJIbHOTO yTja, TO €CTh, MOCJE €€ HaXaTus BpalleHHe MpUOopa BOKPYT BEPTH-
KaJbHOU OCH OYyJeT MPOUCXOANTH 0€3 N3MEHEHUS! 0TCUETa TOPU30HTAIBLHOTO YTIIa.
[ToBTOpHOE HaxaTHe paz0IOKHPYET OTCUET FOPU3OHTAIBLHOTO yIiia. DTO yI0OHO,
KOTJ1a He0OXOJUMO BBICTABUTH JJIS1 HAIIPABIICHUSI KAKOE-TO 3aJaHHOE I YA00HOE
JUTSL TE0JIe3MCTa 3HAUCHNE TOPU30HTAILHOTO yTJIa.

Eme oxnol cranmapTHON (yHKIMEH 3JIEKTPOHHBIX TEOJOJIUTOB SIBISACTCS
MEpPEeKII0YEHNE TMapamMeTpa OTOOpa)K€HUsI BEPTUKAIBHOIO YyIJia: B Tpajaycax
(Mo yMOJYaHUIO) WIM OTOOpa)K€HUE YKJIOHA B IMPOIIEHTAaX. 3a JaHHOE JIeWCTBHE
otBevaet Kiasuiia «\V/%o».

Teooonum GST/berger DGT10 mpemHasHadeH [T TOYHBIX H3MEPEHHMA
20PU3OHMATLHBIX U 8EPMUKAILHBIX Y2NI08 U PACCMOAHUIL.

Onexrponnsnii Teomosut CST/berger DGT10 — onTuMalibHOE COYETaHUE
1eHbl U KadecTBa. C 3TUM TE€OA0JUTOM MOJIb30BATENIb MOXKET ONPEACIATh epmiu-
KAlbHble U 20PU3OHMANIbHBIE Yeibl C TISTHCEKYHTHOW TOYHOCTHIO, YTO TMO3BOJIUT
UCTIONIb30BATh €T0 IS PEIICHHUS CaMbIX PaclpOCTPAHEHHBIX TOBCETHEBHBIX 3a/1a4
B 10JI€ WJIM HA CTPOUTENBbHOM Iiomaake. [Ipubop ocrawen BCTpoeHHBIM onmuuye-
cKum OanvHomepom. braromapst 5ToMy YCTPOWCTBY MOXHO OTPEACNATh paccmosi-
HUsl, OCYIIECTBIIATh 8bIHOC MOYEK 8 Hamypy, W BBHIONHITH APyTrue paboThI, CBI-
3aHHBIE C U3MEPEHUEM V208 U paccmoanull. ITOT PUOOP MHUPOKO HCIIONH3yeTCs
B T€0Ie3Us1, CTPOUTEIHCTBE, KAACTP U TOTOTrpaduu.

[Mudporoii Teomonmutr CST/berger DGT10 no3BossieTr paborath 3hHEeKTHB-
HEll M0 CPaBHEHHUIO C TPAJUIMOHHBIM ONTHYECKUM TEOJOJIUTOM. DJIEKTPOHHBIN
TEOJIOJUT HE TOJBKO OBICTPO M O€30ITMO0YHO U3MEPSET TOPU3OHTAIBHBIC U BEPTH-
KaJIbHbIEC YTJIbl C TOYHOCTBIO 5", HO U COXpaHseT pe3yJbTaThl BO BHYTPEHHEH ma-
MSATH. BCTpoeHHBII npoiieccop aBTOMAaTHYECKH BBIMOJIHIET BRIYUCICHUS, YTO 03~
BOJISIET BBIMOJHUTH CUMTHIBaHUE O0e3 OomuOoK. Pe3ynbpTaThl u3MepeHnii oTodpaxa-
eTCsl Ha KUIKOKPUCTAIIMYECKOM JHCIIIee, MOCIe Yer0 MOXKHO 3aIlicaTh 3Hade-
Hue, 0o npousBecty HabmoAeHue emie pa3. C reogonutom DGT10 HeT HEeoOxo-
JUMOCTH TIOBTOPHO BBIE3KAaTh HA MECTO CHEMKH.

Onrtnueckuii nanbHOMED ¢ 30-TUKPATHBIM YBEIUYEHUEM JAET BO3MOXKHOCTD
U3MepATh U cHUMath Ha paccrostuuu. Teomomut CST/berger DGT10 nerko ¢uk-
CHUpPYET CBOE€ TPaBHIBHOE MOJIOKEHUE Oiarofaps ONTHYECKOMY IEHTPUPY, UYTO
CYILLIECTBEHHO 00Jierdyaer paboTy ¢ HUM.

Y 106cTBO cunThiBaHUs MH(OpMALUK 00eCreYnBaeTCsS SKPAHOM C IMOJCBET-
KOH, KOTOPBIil BBIBOAUT U300pakeHUE HA 00€ CTOPOHBI.

214



Kopmyc mHCTpyMEHTa BBINOJHEH W3 IIPOYHOTO KOMIIO3UTHOTO MAaTEepHaAIa,
00eCreunBaOIIEro HaJeKHYIO0 3aIUTY OT IbUIH, BJIark, y1apoB U BUOpaLH.

IMpenmymecTBa 1eKTpoHHBIX TeomoauToB CST/berger
® HOILULOTL 08YCMOPOHHULL OUCNLEl C NOOCBEMKOLL — 011 YVOOOHOU pabombl npu
Kpy2e J1e60-npaso
® g Kauecmee UCMOYHUKO8 NUMAHUSL UCNOIb3VIOMCS 00bIYHbIE «NATILYUKOBHIE)
AKKYMYIAMOopbl uiu bamapeu,
®  Kadxcoas KHONKA Kiaguamypbl omeeyaem 3a 0moeibHyio yHKYuio,
® omobpadicenue yena Ha oucniee,
® onmuueckutl 0arbHOMED O/ USMEPEHUs. PACCMOAHUL,
o npesocxoonas onmuxa ¢ 30-Kpamuvim yeeaudenuem u npsamuim uzoopaice-
Huem, obecneuusaowas KOM@PoOpmHoe HageoeHue Ha Yeib,
® 100Cc8emKy OUcnies u cemku Humeu O0jisi pabomvl 8 YCA08USAX HeOOCmAamoy-
HOUL 0CBEWEeHHOCTU;
® onmuueckuil yeHmpup 0713 6bICMPOU YCMAHOBKU HA MOYKE CbEMKU,
®  BO3MOJICHOCHb UCHONb308AHUSL OONOJIHUMENbHbIX AKCECCyapos, Hanpumep,
CONHYE3aWUMHBIX PuIbmpos uu cvemuuix okyasapos CST/berger.

Mpunapiae:xnoctu K Teompoauram CST/berger DST10

Oxyisp ¢ BepTUKaIbHBIM 0003penueM DTEP (puc. 7.4) npennasHaueH mis
yno0cTBa paboThl ¢ 3eKTpoHHBIM TeogonmuToM CST/berger DGT10 npu usmepe-
HUM YTJIOB, OJM3KUX K 3€HUTHBIM.

Pucynok 7.4 — Oxynap ¢ éepmukanviuvim 06o3peruem DTEP

Oxynsp ¢ BepTukaibHbiM 0003peHueM DTEP npuronen nnsi musmepenus
BEPTUKAJIbHBIX 00BEKTOB. C €ro nmoMomibl0 MOXHO OLIEHUTh BEPTHUKAIBLHOCTh CO-
OPY’KEHUS WX 33]1aTh TOPU3OHTAIBHYIO WIIA BEPTUKAJIBHYIO IIJIOCKOCTb.

Hacanka sBisieTcss He 00si3aTelIbHBIM, HO a0COJIIOTHO HE3aMEHUMBIM aKCec-
CyapOM IIpX BBICOTHOM CTPOHUTENBCTBE. JlaHHAs OCHACTKA OTIMYHO 3aPEKOMEHJIO0-
Bajia ce0s mpu paboTe B KECTKUX CTPOUTEITHHBIX YCIOBUSIX.

TexHuueckne XapaKTEPUCTHUKU 3JIeKTpoHHBIX TeomonuToB GCT/berger
DGT2 u DGT10 npusenens! B Tabnuue XK.1 npunoxenus XK.
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7.1.3 3akpenasiromuii maTepuaa 14

|. BbiOepuTe 01MH NPaBUWJIbHBIN OTBET U 00BeIUTE:

1. IIpuGop co 3puTenbpbHOM TpyOOH, Bpalaromeics 1 padoTaromui IBYX IJIOCKO-
CTsIX, HA3bIBACTCS:

a) HHUBEJIUPOM; 0) TEOoo0JIUTOM;
B) JTaJIbHOMEPOM.
OtBer:

2. 3alluIleHHbIC BOJIOHEITPOHUIIAEMON 000JI0YKOM COBPEMEHHBIE JICKTPOHHBIC
TEOJIOJUTHI MOTYT BBIJICPKATh NIEpEIajl TEMIIEPATYPhl B IMANIa30HE:

a) ot —20 mo +50 °C; 6) ot —30 mo +45 °C;
B) ot —35 1m0 +50 °C.

Otger:
I1. BbiOGepuTe HECKOJbKO MPABHJILHBIX OTBETOB M 00BeUTE:
1. OnexkrponnsiM TeogoauToM CST/berger DGT10 MoxHO onpeensiTh:
a) PaCCTOSIHHUS; 0) BEpPTUKAIBHBIC YTJIbI;
B) TOPU3OHTAJBHBIC YTIIbI

Ortger:

I11. IIpogonkuTe npeasioxKeHne:

1. OnTuyeckuii 1ajJbHOMED, BCTPOCHHBIN B 3J1eKTpoHHBIN Teomonut CST/berger
DGT10, no3somser onpenenste CST/berger

V. lonosHuTe NpeaioxkeHue HeaocTawineil uHgopmanmei:

1.Teogomurom CST/berger DGT10 M0XHO HU3MEPSATh BEPTHKAIBHBIN YOI
B WK KaK YKJIOH B

2. Oxymsip ¢ BeptukanbHbIM 0003peHueM DTEP mo3BosisieT OlleHUTh BEPTUKAIb-
HOCTb COOPYXKEHHUSI U 3aJaTh 1581051 TJ10C-
KOCTb.
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V. IlpuBeanre B COOTBETCTBHE:

1. YcranoBuTe COOTBETCTBUE (CTpEIKAMM) MEKTY PYHKIIMOHAIBHBIMU KIIABHIIIA-
MU TEOJI0JINTA U UX HA3HAYCHUEM:

Knasuwa Hasnauenue

1. R/L A. | OGnyneHue oTcuera

2. OSET b. | CoxpaHeHHE 3HaUYEHUS TEKYLIETO TOPU30HTAIBHOTO
yria

3. HOLD B. | OTobOpaxenue:
- BEPTUKAJIBHOIO yIJia B rpaaycax (1Mo ymonya-
HUIO),
- YKJIOHA B TIPOIIEHTAX.

4. V% I'. | U3MeHeHue HaNIpaBIICHUS U3MEPEHUS TOPU3OH-
TaJBHOTO yTJIa

J. | U3Mepenue paccrosiHus

OrtBerT:

Blw|[ N[
il
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7.1.4 IIpoBepka cTeneHu ycsoeHus marepuasia (Moayas 14)

|. PaGoTa c pucynkom:

1. Ha manenu ympasienus snektporaHoro teomonura CST/berger DGT10 pacmo-
J0xeHsl QyHKIHoHaIbHbIe KiaaBumin: «R/Ly, «0SET», «HOLD», «V/%».
B mpaBoii komoHKe TaOJIUIIBI 3aMUITUTE Ha3HAYECHNE KAKIOW KIaBUIITH:

Pucynox — Dnexmponnwiti meooonum CST/berger DGT10

Knasuwa Haznauenue

«R/Ly

OSET»

«HOLD»

«\V/%»

2. Onpenenure MO PUCYHKY COCTABHBIE YAaCTH JIEKTPOHHOTO TE€OI0IUTA
CST/berger DGT10, o6o3nauenHbie nudpamu ¢ 1 mo 21, v 3anuimuTe B Ta0IMILY.
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NWhH

10

Cocmasnvie wacmu snexkmponnozo meoooauma CST/berger DGT10

Ne n/n Cocmasnas yvacms

[HEN
1

OO N0 |WIN
1

[EEN
o
1

[EEN
-
1

[EEN
N
1

[EEN
w
1

[HEN
N
1

[EEN
o1
1

16 -

17 -

18 -

19 -

20 -

21 -

IIpumeuanue — Ipu evinorneHuu 3a0aHUsi PEKOMEHOYEMCsl UCNOIb308AMb HAMYPATbHbILL
obpaszey npubopa.
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8 TEXHUKA BE30ITACHOCTH

8.1 BiusiHue JIMYHOCTHBIX (PAKTOPOB HA 0€30MaACHOCTH

Ha OGe3omacHOCT, BO Bpemsi MPUMEHEHUS JJICKTPOMHCTPYMEHTOB CyIIe-

CTBEHHO BJIHSIOT ClIeAyIomne GaKkTOphI:

— cobarooenue UHCMPYKYUU NO IKCHIYAMAayuu;

—  3P2OHOMUKA,

—  mun uHcmpymenma,

— CmecHeHHble YCI08Us,

— ycmanocms,

— omHouweHue K mpyoy;

— HedoCmamox Onvlima,

—  pedicum pabomol;

—  AIK020b.

[Ipu paboTe C ANEKTPOMHCTPYMEHTAMU HEOOXOIUMO YUUTHIBaTh BCe (PAKTO-
PBI, BIMSIONINE HAa O€30M1acCHOCTh paboT:

a) HHCTPYKUMH MO IKCIUIyaTANMU: NIEPE]l IEPBbIM NPUMEHEHHEM HOBOTO
TEXHUUYECKOTO YCTPOICTBAa HEOOXOIUMO BCEr/la BHUMATEIbHO Yumams u coo.io-
O0amb TpeOOBaHUS PYKOBOJACTBA MO IKCHAYAMAYUU U UHCMPYKYUL MEXHUKU
bezonacHocmu,

0) IJproHoMmKa: HEOOXOUMO HCIOJIb30BATh TOJIBKO TAKUE MHCTPYMEHTHI,
KOTOPBIE YOOOHO fexcam 6 pyke, KOTOPBIMU JIETKO paboTaTh, U KOTOPbIE 0O1ada-
10M HAUMEHbULUM ULYMOM, MENI08bloeNeHUeM U sudpayuetl,

B) TMII MHCTPYMEHTA: HEOOXOAMMO BbIOMpaTh HauOOJEe nOoOX00AUUL
0713 pabomvl UHCMPYMEHM U UCNOIb308AMb €20 MOIbKO C PA3PEULeHHOU OCHACH-
KO,

I') CTECHEHHbIE YCJOBUSI PaboThl: HEOOXOAUMO YCMPAHUMb CMECHEHHble
yenosusi paboThl. 110 BOBMOXKHOCTH JE€MOHTHPOBATH AETANU i MOCIENyIOIIeH
o0pabotku. Pabouee mecmo WM CTOJ 0c800600umsb om HazpomodicoeHuti. Eciu
HET BO3MOXXHOCTH YCTPaHHUThb CTECHEHHBIE YCJIOBUSA, TO HEOOXOJUMO NPUHSATH
Mepbl UIA O0ECIEUEHUS] YCMOUYUB020 NON0NHCEHUs U Oe30nacHozo obpauwjeHus
¢ UHCIPYMEHMOM,;

1) YyCTaJd0CTh: paboTa C JIIEKTPOMHCTPYMEHTOM TpeOyeT (U3HUEeCcKOro
U YMCTBEHHOro oTabixa. HeoOxoaumo oderamwv pecynspuvle nepepvigvl, UTOOBI
YIIYYIIUTh KAY€CTBO PAOOTHI U, MIPEKE BCETO, y8eauyums 6€30nacHoOCmby;,

€) OTHOIIeHHe K TPYIAYy: HE BhIMEIIATh TIOXO€ HACTPOCHHE HA MPOHU3BOJI-
CTBEHHOM 3aJJaHUM WJIU JI€TaJIN, MHCTPYMEHTE MM TEXHOJIOTHYECKONW OCHACTKE;

) HEJOCTATOK OMNBITA: HEOOXOAMMO TOBHIIIATH KBATU(UKAIIMOHHBIA YPO-
BEHb Yepe3 CIeUUaIN3UpOBaHHbBIE MPO(ecCHOHAbHBIE KYPChl, CHEIHAIBHYIO
U TEXHUYECKYIO TUTEPaTypy, HACTABHUYECTBO 0OJI€€ OMBITHBIX CIEIIHATUCTOB;
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3) pe:xKuM PpadoThbl: HEOOXOAMMO BBIMOJHATH KaXJ0€ MPOU3BOACTBEHHOE
3aJlaHye C TaKUM K€ BHUMaHUEM, KaK U B MEpBbIi pa3. PearupoBath Ha omeneue-
HUA MOJILKO ROCIe OMKII0YeHUs ITIeKMPOUHCMPYMEHMA,

1) aJKOro0Jib: 3ampelaerca padoTa ¢ JIeKTPOMHCTPYMEHTAMU MO/ BIUSHU-
€M aJIKOTOJIsI, IEKAPCTB MU HAPKOTHUKOB.

be3zonacnocms paboueco mecma. Tonbko 6Oezonacnoe pabouee Mecmo
Modicem eapanmupogams pabomy 6e3 Hecuacmuwvlx ciaydaes. Jns oOecriedeHUs
Oe3omacHOCTH Ha pabodyeM MecTe BaXKHBI CIEAYIOIINE OpPraHU3allMOHHBIE MEPO-
MPUSTHUS:

— NOpAOOK Ha padouem mecme;

— npasuibHoe NOOKIIOUEHUE K ITIeKMPOCenu;
— Xopouwiee oceeuwjenue padouezo mecma;

— Cco01100enue nPoOmueoOnoIHcApPHLIX mep.

Yoopka pabouezo mecma. llopsnox Ha paboueM MecTe CIOCOOCTBYET
XopouieMy 0030py H, CleoBaTelbHO, 0e30macHOCTH. MOXKHO cpa3y HallTH WH-
CTPYMEHTHI (OCHACTKY), BCTIOMOTATEIbHBIE CPEJICTBA U MAaTEPHUAIIBI, YTO YCTPAHSET
NOTEPIO pabovero BpeMEHH.

Ilooknwuenue xk znexkmpocemu. Jljis padbOThl C DJIEKTPOMHCTPYMEHTAMHU
CIIeIyeT MPEIyCMOTPETh AOCTATOYHO BO3MOKHOCTEH MJIsl MOAKIIOYEHHS K AJIEK-
TPOCETH, YTOOBl UCKAIOUUMbL 00 MUHUMYMA UCHONb306AHUE YOAUHUMeE el
(1 BO3MOXKHOCThH mpepbiBanus). [Ipu pabore ¢ 3IEKTPOUHCTPYMEHTOM B CTallMO-
HapHOM PEXHUME OCOOCHHO BaXKHO HalIuyue 00HO20 WU HECKOIbKUX ABAPUIIHbIX
6bIKII0Uameneil.

Ocesewienue pabouezo mecma. TOUYHOCTb U HAZC)KHOCTh pabOTHl BO3MOKHBI
JIMIIH TIPYU JIOCTATOYHOM OCBElIeHHOCTH. [Ipu BRIOOpE M yCTaHOBKE OCBETUTEIHHO-
ro npudopa HEOOXOAUMO YYUMbBIBAMb BO3MONCHOCHb 00PA306aHUSL MEHU ULU
00JHCHBL NOOKTIIOYAMbCA K PA3HBIM hazam cemu nepemeHno2o moka. Tak MOXKHO
usbexcamsv cmpobOCKOnUYecKo2o 3¢hghexma n3-3a MepILaHus, KOTOPHIA MIPU OTpe-
JIEJICHHOM 4YHUCJe OOOpOTOB MOKET CHUMYJHMPOBATH OCTAHOBKY HMCHOJb3YEMOI0
WHCTPYMEHTA.

IlIpomueonoyxcapnasa 3awguma. lloxxap MOXET BO3HUKHYTH IO pPa3HbIM
NpUYMHAM, BHAYaJle 9acTO HE3aMETHBIM, Om UCKpbl (Hampumep, mpHu NUM(OBKe
MeTtaia). Jlydmas npodunaktuka — yucroe, yopanHoe pabouee MeCTo, TIIATelb-
Has MOJATOTOBKa K paboTe, HApHUMEp, YCHIAHOBKA 3AUAUMHbBIX IKPAHOG, 3ACN0-
HOK. B macmepckux, na pabouux mecmax HeodOX00UMO yCMaHaeIu8amsy O2He-
mywumenu.

8.2 IlpaBujia 6e30MaACHOCTH NMPHU PadoTe € JIa3ePHBIMU HHCTPYMEHTAMH

Nuctpykuuu o 0€30MacHOCTH AJis JTa3€PHBIX U3MEPUTENIbHBIX HHCTPYMEH-
ToB BOSch comeprkarcst B pyKOBOJCTBE MO 3KCILTyaTallik, KOTOPOE TOCTABISECTCS
C KaXJIbIM MUHCTpYMEHTOM. HeoTbemiieMol 4acTbi0 PyKOBOACTBA 110 DKCILIyaTa-
LIUU SIBJISIFOTCS O0IKE yKa3aHUs 110 TEXHUKE 0€30I1aCHOCTH JJIs JJIEKTPOUHCTPY-
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MEHTOB M YKa3aHHUS 110 TEXHUKE O€30MaCHOCTH JJIs1 KOHKPETHOTO BUA HHCTPY-
MEHTAa.
DONEeKTPOHHBIE U3MEPUTENbHbIE MPUOOPHI OTIWYAIOTCS BBICOKOW HAJIEKHO-

CTBIO MCIOJIb30BaHMs, TaK KaK OOJBIIMHCTBO MPOILIECCOB U3MEPEHHUS OCYIIECTBIIS-
eTcsi OECKOHTAKTHBIM METOJIOM Ha 3HAYUTEIHHOM PACCTOSIHUM OT KOHTPOJIHHOTO
oObeKTa, Oyarojapsi 4eMy IMOJIb30BaTelh MOXET OTKAa3aThCA OT HMCIOJb30BaHUS
BCIIOMOTATENIbHBIX YCTPOUCTB (JIECTHUIL M pabouux jecoB). [Ipu ucnonbzoBaHun
ANEKTPOHHBIX HM3MEPUTEIbHBIX MPUOOPOB BAXKHO YUYUTHIBATH TEXHUYECKUE OCO-
OCHHOCTH:

— Jl1a3epHbIX Jydeu;

—  IIEeKMPOMASHUMHBIX NOJIEU.

JlazepHoe usjryuyeHue

N3-3a BBICOKOW KOHLEHTPALIMU MOIIHOCTH JIA3€PHBIE JIyYH MOTYT BbI3bIBAThH
MPOJOJKUTENbHBIE MOpaxeHus Tia3. OHAKO 3aCIOHUThH JIyd HEBO3MOXKHO, IO-
CKOJIbKY CaM JIyd CITY>)KUT B KaueCTBE MHCTPYMEHTA WM (PYHKIIMOHAIIBHOTO CPE/I-
ctBa. [losTOoMy 3amIUTy IPOTUB BO3ACHCTBUS JIA3€PHOTO M3JIYUEHHUS CJIEAYET OCY-
HIECTBIIATh MAaCCUBHBIMU MEpPaMU CO CTOPOHBI MOJb3oBaTeNs. To, Kakue Mephl
HEOOXOIMMbI, U HEOOXOAUMBI JIM OHU BOOOIIE, 3aBUCUT OT KJacca Jiazepa. Kiac-
cuuxanus uznoxkena B DIN/EN 60 825-1 VDE 0837. B nienoMm MOXKHO UCXOJIUTh
U3 TOr0, YTO JJI KJIACCOB Jiazepa 1...2 He TpeOyeTcs HUKAKUX OCOOBIX 3aIlIMTHBIX
Mmep. Haumnas ¢ kiacca naszepa 3 He0OXOAMMBI CIIEIMaIbHbIE MEPHI, TAKHE KaK 3a-
IIUTHBIE OYKH, ABAPUIHBIN BBIKIIOUYATENb, 3aTPAXKICHUS, UCTIOIb30BAHUE COOTBET-
CTBEHHO OOYYEHHOTO MepCOoHaa U CUCTEMBbI MPEAYNPEKICHUS HA MTPOU3BOICTBE.
Jlaxke eciii HE TMPEAYCMOTPEHO CIENHUAIBLHBIX MEp 3alllUThl, CIEAyeT H30erarh
MPSIMOTO KOHTAKTa IJ1a3 C JIA3€PHBIM JIy4OM.

Jlazepuuvie nyuu
Hcrmonp3yemMbie B KOHTPOJIBHO-U3MEPUTEIBHBIX TPHOOpPaX HCTOYHUKH
Ja3epHOTO W3IIYYCHHS TOAPA3NCIAIOTCS Ha pa3IudYHble TEXHUYECKHUE KIIACCHI.
B 3aBHCHMMOCTH OT TUIOTHOCTH BBIICISEMON JSHEPTrUM TPH pabOTe C TaKUMHU
YCTPOHCTBAMH HEOOXOJIMMO HCIOJIB30BaTh COOTBETCTBYIOIINE CPEACTBA WH]IUBH-
JTyallbHOM 3alllUThl. 3alllUTHBIC CPEJICTBA IMOAPA3ACISIOTCS B 3aBUCHUMOCTH
oT kjacca nasepa. [Ipu pabore ¢ n1azepom Hesnauumenvrou mowrocmu (Kiacc na-
3epa 1) cmpozo 3anpeweno nanpasniime nazep HaA J0OEU U HCUBOMHLIX WU
CMOMPEmb HeGOOPYHCEHHBIM 2AA30M HA UCTNOYHUK JIA3EPHO20 U3TYUEHUS.
Crnenyet coOroaaTh MEPHI TPEIOCTOPOKHOCTH, U3JIOKEHHBIC B MHCTPYKIIHH
M0 TEXHUKE 0€30MaCHOCTH:
® HE CIeAyeT CMOTPETh Ha MPSMbIE OTPAKATENH, 3aNpPEeIIeHO TAKXe U C TO-
MOIIIbIO ONITHYECKUX HHCTPYMEHTOB,
® JIa3epHOC M3IYUYCHHUE JIOJDKHO IMPOXOIUTH 3HAYMTEILHO HIDKE WIIA BBIIIIC,
B J1I00O0M cllydae He Ha ypOBHE TJia3;
® HE HANPABIATH JA3EPHBIA JIyd Ha JIIOJCH WM KUBOTHBIX U HE CMOTPETH
caMOMYy B JIa3€pHBIN JIyd, B TOM YHUCJIE U ¢ 00bIIoro paccrosaus. M3mepu-
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TEJIbHBI MHCTPYMEHT CO3JAET JIa3€pHOE H3JIydeHHe kiacca 2 wi 3R
cornacHo [EC 60825-1. OTum uznmydeHneM MOKHO HEMPEAHAMEPEHHO OCJe-
MUTH JIOJEH WK MOBPEAUTH TJ1a34;

e B cllyyae NOMaJaHus Ja3epHOro Jydya B IJa3 rja3a HYKHO HaMEPEHHO
3aKpBITh U HEMEJIJICHHO OTBEPHYTHCS OT JIyya;

e HE NPUMEHSTH JIA3€PHbIE OYKM B KAYECTBE 3alUTHBIX OYKOB. JlazepHbie
OYKH CIIyaT IS JIyHILIEero paclo3HaBaHUs JIA3EPHOTO JIyda, OJJHAKO OHU HE
3aIMIIAIOT OT JIA3EPHOT0 U3ITyYEHHS,;

® HE NPUMEHSATH JIA3EPHBIE OUYKU B KaYECTBE COJHEYHBIX OYKOB WJIM B YJIU4-
HOM JABWXeHUU. JIazepHble OUKM HE JAIOT MOJHOM 3alIUThl OT yJbTpaduo-
JIETOBOTO M3JIYUYEHUS U YXYAIIAIOT BOCIIPUSATHE KPACOK;

e HE pa3pelmarh JACTSIM I0JIb30BAaThCS JIA3EPHBIM H3MEPUTEIBHBIM HHCTPY-
MEHTOM 0e3 Haa30pa. OHU MOT'YT HEYMBILJIEHHO OCJIENUTH JIIOJIEH;

e He paboTaTh C U3MEPUTEIBHBIM MHCTPYMEHTOM BO B3pPBIBOOMACHOW Cpele,
no0JIM30CTH OT TOPIOYMX JKUIKOCTEW, Ta30B U MbUIM. B u3MepuTensHOM
UHCTPYMEHTE MOTYT 00pa30BaThCS MCKpPBI, OT KOTOPHIX MOXKET BOCILJIame-
HUTBHCSA MbUTh WU TIApPBhI.

Knacc nazepa 2

OTHU Na3epbl HE CUMTAIOTCS OMACHBIMU, €CIU MPOJIOJKUTEILHOCTh 00ITyde-
Hus He O6onee 0,25 c. Henb3st cMOTpeTh Ha Jy4 JoJblIe. DTOT KJIacC ONpeesieH
TOJILKO B BUJTUMOM JHaria30He.

Cneyuanvnovie mepovl nPEOOCMOPOIHCHOCHIUL:

[Ipu pabore ¢ a3epHbIM 000PYIOBAHUEM KJlacca 2 HET HUKAKOH OMAcHOCTH
JUTSL TJ1a3, €CJM Ja3epHOe M3IyuyeHHUE BO3ICHCTBYET Ha Ija3a B TEUEHHUE MEepuoa
BpeMeHH, He npeBbinatomiero 0,25 c¢. [loatomy nazepHoe o0opyaoBaHue kiacca 2
MOYHO UCIOJIb30BaTh 0€3 KaKoH-Tu00 0C000i MPEeT0CTOPOKHOCTH, HEJIB3S TOJIBKO
MpEeIHAMEPEHHO CMOTpeTh Ha Jiyd (6ornee 0,25 ¢) WM HECKOJbKO pa3 CMOTPETh
Ha JIy4 WK OTPaKEHHOE U3JTyYeHue Ja3epa.

Kuacc nasepnoro usiyyenus 2
i 2 Kiacc nazepHoro usnydeHus U3MEepUTENIbHBIX HHCTPYMEHTOB.

BrixosiHOe a3epHOE U3TydeHUE HAaXOAUTCS B Ipeiesax CIeKTpalbHON
obmactu (400 am o 700 HM). KpatkoBpeMeHHOE U3TydeHUE JITUTEITh-
HocThIO 10 0,25 cek Ge3omacHo A ria3. [Ipu 6osee 1onroM U3 Iy4eHUn
ria3za OyIyT 3aluieHbl €CTECTBEHHBIM Pe(IIEKCOM CMBIKAHUS BEK.

Knacc nazepa 3R

JlazepHoe obopynoBanue xnacca 3R nomenyuanvruo onacto oas 2na3. Puck
MOBPEXKICHHUS IJ1a3 MOYKHO CHU3UTh OTPAaHUUYCHHUEM JOMYCTUMOTO YPOBHS U3JTy4e-
Hus (accessible emission limit — AEL) B BuauMbIX Auama3oHax BOJH JIO MSTH-
kpatHoro 3Hauenust AEL niis knacca 2 u orpannuenuem AEL aiist Bcex Apyrux
JUTMH BOJIH 10 nsiTukpaTHoro 3HadeHus AEL s kimacca 1.
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Cneyuanbnble Mepbl RPEOOCHOPOIHCHOCHIUL:

[lpyn wmcrnonb30BaHMM Jy4 JIOJDKEH IMPEPHIBAThCS B KOHIIE CBOETO ITYTH.
HeoGxonumo mu3berath ciydailHoro orpaxkeHus. OIHAKO HET HUKAKHUX OCOOBIX
TpeOOBaHHUI K CPEICTBAM 3aIUTHI TJa3 (TO €CTh MPOTHBOJIA3EPHBIM OYKaM) WU
3alIMTHOM OJIC¥kK/Ie, BCICICTBHE TOTO, YTO BBIXOHASI MOIIHOCTh OTpaHHYCHA TSTH-
KPaTHBIM pa3MepoM JOIMYCTUMOTO YPOBHSI M3JIydeHus AJs kiacca 2. Onepatopsl U
TIepCOHAIT MO TeXOOCITY)KUBAHUIO U PEMOHTY JTOJDKHBI OBITH O0y4eHBI paboTe ¢ Ja-
3epHBIM 000pPY/I0BaHUEM.

3R Kuacc nazepnoro usiayuyenns 3R
Knacc na3epHoro u3iny4eHus U3MEpUTEIbHbIX HHCTPYMEHTOB.
LASER

Brixomaoe JIA3€PHOC U3JIIYYCHHEC OIMACHO JIA IJia3.

IIpaBuia 6e3onmacHoi padoTsl ¢ azepamu npuBoasTca B CanlluH 5804-
91.

Cumsonuueckue 0603HayeHUsi CpeOCms UHOUBUOYATbHOU 3auumbl NO
oxpane mpyoa npusedenvi 6 npunoxcenuu H.
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[MPMJIOXXEHUE A
(cnpasounoe)

PacmmmdpoBka 0603HavYeHnid HHCTpyMeHTOB BOsch

O6o3HaueHHe KaXIOT0 HHCTPYMEHTa COCTOUT M3 OYKBEHHO-IU(POBOIA
MOCJIEIOBATEILHOCTU U3 TPEX WIIM YETHIPEX TPYMI, B KOTOPOM OTPaKEHBI €T0 BUJI,
THUII, TTApaMETPbl NPOU3BOAUTEILHOCTH, OCHAIIICHUE U JIOMOJHUTEIBLHOE OCHAIIIE-

HHUC.

Pa3zpaboTunky KOMITaHUM pa3IemiN Bce MHCTPyMeHTh BOSCh Ha karero-
pun nompebumeneti: A NPO(PEecCHOHAIOB U JJIsl JOMAIIHUX MacTepoB. JTO
ONPEAEISACTCS U IBETOBOM raMMOoii.

Ilpogpeccuonanvuviiit uncmpymenm (CUHEro HBeTa) — UHCTPYMEHT, KOTO-
PBIN HCTIONB3YETCs Ha MPOU3BOACTBE M PACCUUTAH Ha OOJbILIKME Harpy3KH U Ha pa-

60Ty B 00JIee JKECTKUX YCIOBUMAX OKCILTyaTallkuu.

Ilpumep:

FL\M\ (200 |- | | [VIF[ |

v

v

v

Bupa uncrpymenra (cepa npuMeHeHHs):
G = IIpodeccroHanbHbIN 2EKTPOUHCTPY-
MEHT

P = DneKTpoMHCTPYMEHT AJIsl JOMAIITHETO
TTOJIb30BAHHUS

Tun nHcTpyMeHTa:
LM = JTansHOMED

Texnuveckue JaHHbIE (IapaMeTpPbI):
GLM = MakcuMaibpHas TaJbHOCTh U3Mepe-
HUA (M)

JonoJHUTeIbHOE OCHALIIeHHE (CBOMCTBA):
C = BO3MOXHOCTb COETUHEHUS
(Connectivity)

F = Becrpoennslit npuiien

H = HuenupoBaHue B TOPU30OHTAIBHON
IIJIOCKOCTH

L = BerpoenHslit TOueUHbIH N1a3ep (B yrio-
Mepe)

V = HuBenupoBaHue B BEpTUKAIBHON IJIOC-
KOCTH

M=

P = Ilpoekmus nuHui B quanazone 360°.
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Bua uncrpymenra (cepa npuMeHeHus )

G Gewerbliches Elektrowerkzeug

IIpodeccHoHaANbHBIN 3JIEKTPOHHCTPYMEHT, Bosch cuumii
P Heimwerkzeug (Profiwerkzeug)

DJIeKTPOMHCTPYMEHT JIJIsl IOMANIIHEro MoJib30BaHus, Bosch 3esenbiii
A AuBenbereichswerkzeug, Gartenwerkzeug

NucTpyMeHTHI IUIst pa00T BHE NOMEIIEHU i, CaJl0Bble HHCTPYMEHTbI
D, B | U3mepurtenbHblii HHCTPYMEHT

Tun uHCTpyMeHTa

B Ha3BaHUAX 3MEKTPOMHCTPYMEHTOB BOSCh oToOpaxkaroTcst HavambHbIE OYK-
BbI CJIOBOCOYETAHUS HA3BAHUI NHCTPYMEHTOB Ha HEMEILIKOM SI3bIKE.

AM Yrnomep

BL Baul aser CtpouTenbHbIN Ja3ep

CL KomMOunnpoBanHblii (TOYEUHO-TUHEIHBIN) J1a3ep

IM YpoBeHb (YKIIOHOMED)

LL LinienLaser JluHeWHBIN J1a3ep

LM Laser-EntfernungsMesser | JlazepHblii 1aibHOMED

MS Multidetektor Seiner JletexTop

OL Optisches Nivelliergerit OnTHYECKUIT HUBEITHP

(ON) HNHcneknmonHast kamepa

NM NeigungsMesser YpoBeHb (YKIOHOMED)

PL PunktLaser Toueunslit 1azep

RL RotationsL aser PoTannoHHbI# 1a3ep

SL JInHenHbIN J1a3ep Ul IPOBEPKU POBHOCTH I10JIOB

TL JInnelnHsbIi J1a3ep U1 BBIpABHUBAHUS KEPAMUYECKOU
TUTUTKU

WM | WinkelMesser VYriomep

WM Kypsumerp

Texnuveckue faHHbIE (MIapaMeTPbI NPOU3BOAUTEIbHOCTH)

s yenomepos: GAM = Pabounii nuana3on uzmepenuii (°).
DWM = JlnuHa MeTalIn4ecKOon MOJIKH (CM).
s cmpoumenvhuix nazepos: BL = Pabounii tuamna3on ¢ npueMHUKOM (paanyc), (M).
Hna kombunuposannwix (nunerino-moueunvix) nazepog: GCL = [Ipoekiust — KOJINYeCTBO
JIMHHM.
s yposneii (vknonomepos): GIM = Jnuna ypoBHs (cMm).
DNM = Jlnuna ypoBHS (CM).
Hna nunennvix nazepos: GLL = Ipoekius — KOTU4eCTBO JTUHUH.
s nazepuvix danvromepos: GLM = MakcumarnbHast JaTbHOCTB (M).

s oemexmopos:. GMS = MakcumainbHas TiTyOnHa OOHAPYKEHUS CTaIu (MM).
Hna onmuueckux Huseaupog: GOL = KpaTHOCTb yBenUYeHUS ONITUYECKOM TPYOBI.
s uncnexyuonnou kamepwvl: GOS = Hanpsbxenus nuranus (B).
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Hna moueunvix nazepos: GPL = ITpoekius — KOTUYECTBO TOYEK.

s pomayuonnsix nazepos. GRL = Pabounii 1uamna3oH ¢ MPUEMHUKOM (JHaAMETP), M

s nunetineix 1azepos onsa nposepku posnocmu nonog: GSL = ITpoekius — KoTu4ecTBO
JIUHUMN.

s nunetinvix 1azepos ona gvipasnusanus kepamuyeckou naumxu: GTL = IIpoekuns —
KOJIMYECTBO JIMHHM.

Hna kypsumempos: GWM = Jluametp koieca (cMm).

OcHamenue

s auneunvix nazepos: GLL = Pabouwnii tuana3zo ¢ mpuéMHUKOM (M).

Ceprupuxanus no crangapry ISO
Bce yka3zaHus o TOYHOCTH U iMana3oHy AeWCTBUS cepTU(PULIUPOBAHBI
cormmacao Hopme 1SO 16331-1

ISO NORM
16331-1 94

Mexaynapoansiid cranaapt 1SO 16331-1:2012 Onmuxa u onmuueckue un-
cmpymenmol. JlabopamopHvle Memoovl UCNbIMAHUL 2e00e3UHeCKUX U Cmpoumeib-
HbIX uHcmpymenmos. Yacmo 1. Pabouue xapakmepucmuku DYUHLIX J1A3EPHbIX
O0aNbHOMEPOS).

Crangapt 1SO 16331-1 yeTko permamMeHTHpYET, IPU KaKUX yCIOBHUSX Te-
CTHPOBAHUS JIOJDKHBI ONPENEISIThCS JMANa3oH JCHCTBHUS M TOYHOCTH JIA3€PHOTO
JaTbHOMEPA.

DTOT CTaHIApT YCTAHABJIMBACT CIUHBIC TApAMETPhI U BCEX: OT (POHOBOI
MIOJICBETKH M OTPAKATECIBHBIX CBOWCTB 10 CTPYKTYPBI MOBEPXHOCTH IIEJICBOTO
oO0bekTa. braromaps ’TOMy HHCTPYMEHTBI Pa3JIMYHBIX MapoOK MOTYT OOBEKTHBHO
COIIOCTABJIATHCS PYT C IPYroM. BBIMICYOMSHYTHIM CTaHIApT OMKCHIBAET, B TOM
YHCJIC HA OCHOBAaHWUHW TOYHBIX 3HAYCHHWH B KHJIOJIFOKCAaX, KaK ONPEAeNsATh Ojaro-
NIPUSTHBIC U HEOJATONPHUSITHBIC YCIOBHS U3MEPEHUN TIPU UCIIOIH30BAaHUHN U3MEPH-
TEBPHON TEXHUKU BHYTPH W CHApPYKU ToMenieHui. OH eTalbHO ONMUCHIBACT CIIe-
IIUABHBIC YCJIOBHSI M3MEPECHHN (HampuMep, C HCIOJIb30BAaHUEM MHUIICHEH WIH
€CTECTBEHHBIX I[eJIeH ), KOTOPbIE 3HAKOMBI Ka)KI0MY TOJIb30BATENIO U3 MPAKTHKH.

Ho mpexxzae Bcero cranmapt oOecrieunBaeT CIeayrolee: ONpeIeieHne anua-
Na30Ha JCUCTBUS U TOYHOCTH U3MEPEHUI MPUMEHUMO HE TOJIBKO K JJAOOPaTOPHBIM
YCJIOBHSIM, HO U K YCJIOBUSIM €KEIHEBHOM IKCILTyaTallMd U3MEPHUTEIBHON TEXHUKH
(HarpuMep, K YCJIOBHSM CTPOUILIONMIAIKH).
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[MPUJIOXEHUE b

(cnpasounoe)

PacmingpoBka NHKTOrpaMM H3MePHUTEILHBIX HHCTPYMeHTOB Bosch

Kaacc 1azepHoro usiryyeHus 2
635 M, < 1 MBT

N

Kaacc 1azepHoro uziryyenus 2
640 aM, < 1 MBT

HBCTHaﬂ Jla3€pHasd JMHUA - KpacHasd

LASER || [[BeTHas na3epHast JIMHUSA - KpacHas LASER || [[BeTHas Jla3epHas JMHUS - KpACHAs
3R|| Knacc sazepHoro uzinydenus 3R 3R| | Kitace nazepnoro usayuyenns 3R
635 aM, < 1 MBT & 532 am, <5 MBT
LASER LASER

HBCTHaH Jla3€pHas JMHUA - 3CJICHAA

JINTHII-HOHHBIH AKKYMYJIATOP
be3 camopaspsaku. bes a¢gdekra ma-

DOyHKIUA 321IUTHI OT BUOpanuu
(CAHTHIIOK»)

MSATH. procwssed] | He momyckaeT omuOO0K Ipy HUBEJIH-
POBaHHH B YCIIOBUSX HATMYUS BUO-
panuu

Bcerpoennbiii npunedt Yxionomep 360° (JlaTunk HaKJI0-

Jly1st onTUMaNbHOM BUJTMMOCTH Jia- Ha Ha 360°)

o=0"-360°

3€pPHOM TOYKH HA PACCTOSHHH
10 250 m

Ob6neruaet paboTy U paciIupsieT
Bo3moxxHoct GLM 80/ GLM 100 C
Professional

IMepenaua nanubix yepe3 Bluetooth

BoiaBuxHOM IITHdT

C ero noMoIpb0 BLICOKOTOYHBIE 13-

MEpPEHUSI MOYKHO BBITIOJHATH TAXKE U3
TPYAHOJOCTYIHBIX MECT (Hampumep,
13 YTJIOB)

LED LIGHT

IHoBopoT MHAMKAIMM HA TUCILIee = i DJIEKTPOHHBIN JaTYMK OCBELIEeH-
YV 100HOE CUNTHIBaHNE OKA3aHUI | = HOCTH
Onmarojaps aBTOMaTHYECKOMY MOBO- Ornpenenser SpKoCTb HAPYKHOTO
pPOTY MHIWKAIIMH Ha TUCTIIIEee OCBEIICHUS U COOTBETCTBYIOIINM
00pa3oM aJanTHPYeT MOJACBETKY
JTMCTIIIES K Hel
2,7 KK-nucnueii 2,7"

LCD DISPLAY

C BBICOKUM Pa3peLIeHUEM

a/

IMpoexkuus — 2 JUHUM

/]
= 14

IMpoexuus — 2 gunuu 360° (P)

IMpoexkuus — 3 JUHUM

Mpoexuus — 3 aunuu 360° (P)

IIpoexkuus — 3 ToUKHU

IMpoexkuus — S Touexk

g
MakcumanbHas riayorHa oOHapyxe- | |5 MaxkcuManbHas riyonHa oOHapyxe-
HUS CTalIU nn HUS MeJTU

80 mm
MakcumanbHas riryOuHa oOHapysxe- &:ﬁ MaxkcumanbHast TiyOMHa oOHapyKe-
HUS IPEBECUHBI 1 HUS 3JIEKTPONPOBOAKH

50 mm
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DOYyHKUMSA CUTHAJIU3AIUN J1JI 3a- CAL || PyHKuMA HANOMMHAHHMSA O He00-
—O IIUTBI 0T KPAaXKU $DI(W)| | xommMocTH KaTUOPOBKH
ALARM ICALIBRATION|
_3B ®dyuxmus Centre Line DyHKUUSA HUHAUKANUM  OTHOCH-
ABTOMAaTUYECKH LICHTPUPYET J1a3ep- TeJIbHOM BBICOTHI
CENTRE UNE| | HBI JTyY 10 LIEHTPY MPUEMHHKA U 2500 m

OIPECACIICT 3HAUCHUEC yI'Jla HAKJIIOHA

N/ || Hacrpoiika uBauKaTropa cpeaHei
JMHAH

DOyHKUIHA CAMOHHMBEJITUPOBAHUS _g_

+5 n @ é CreneHn 3allIUThI
0 3aIJ_[I/ITa OT IIBbIJIM 1 BOOSHBIX 6p13131"

Crenensb 3ammThl [P 17151 3j1eKTpu4eckoro 00opy10BaHus U npudopos

[Ton cTenenpro 3aIUTH TOHUMAETCS CIIOCO0 3alUTHI, TPOBEPSEMbIN CTAaHIAPTHBIMU Me-
TOJIAMH UCIBITAHHIA, KOTOPBIA 00ECTIeYMBAETCSI 000JI0YKON OT JOCTYIA K OMIACHBIM YaCTsIM
(omacHBIM TOKOBEIYIIIMM U OMACHBIM MEXaHUYECKUM YacCTsIM ), TIOTIaJaHusl BHEIIHUX TBEPIBIX
MPEAMETOB U (KJIM) BOJIBI BHYTPh 00OJIOUKH.

MapkupoBKa CTEeNeHH 3aIUThl 000JI0YKHU 3IEKTPOOOOPYL0BaHHS OCYIIECTBIISIETCS IPU
MOMOIIIK MEXayHapoiHoro 3Haka 3amuTel |P (International Protection) u nByx 1udp, nepsast us
KOTOPBIX O3HAYAET 3alIUTY OT MOMNaJaHus TBEPIABIX IPEAMETOB, BTOpPasi — OT HIPOHUKHOBEHUS
BOJIBI.

Kon umeer Bun IP XX, rae va nozumusx X HaxomsaTcs udpsel, 1100 CUMBOJ X, €CJIH
CTETEeHb He olpeieneHa. 3a nudpamMu MOTYT HJITH OJIHA WK JIB€ OYKBBI, JaroIlie BCIIOMOra-
TenbHYI0 nH(popmanuio. Hanpumep, ObITOBas ayeKTprUyecKasi po3eTka MOKET UMETh CTETIEHb
3amuThl [P 22 — oHa 3amuiieHa oT TPOHUKHOBEHHS MAJbIEB U HE MOXKET OBITh MOBPEXKICHA
BEPTUKAIBHO WM IOYTH BEPTUKAJIBHO Kallaroled BoJo. MakcuMaibHas 3alnTa 1o 3TON Kiac-
cudpukanuu — IP 69: nputeHenpoHuIiaeMplii TPHOOpP, BBIIEPKUBAIOIINN JIIUTEIHHOE TIOTPYKe-
HUE B BOJy I1OJ] JaBJICHUEM.

IlepBast undpa — 3ammMTa OT NPOHUKHOBEHUS IOCTOPOHHHUX MPEIMETOB
[TepBas xapakTepuctudeckas nudpa yka3plBacT Ha CTETICHb 3alUThI, 00ECTICYMBAEMOI
000JI0YKOIA:

e JIIOJIEH OT JIOCTYIA K OMACHBIM YacTsIM, TPEIOTBpaIias WM OTpaHUYMBasi IPOHUKHOBE-
HUE BHYTPh 000JIOUKH KaKON-TMOO0 YacTH TeJla WK MPeMeTa, HaXOSIIETOCs B pyKax y
YeJI0BEKa;

e 000py/I0OBaHMsI, HAXOASMIETOCS BHYTPU 00OJIOYKH, OT MPOHUKHOBEHUSI BHEITHUX TBEPIBIX
MPEMETOB.
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3anmTa OT HOCTOPOHHUX MPEI-

YpoBeHb Onucanue
METOB, UMEIOIIUX AUAMETP

0 — Her 3ammrbr

1 He metiee 50 Mu Bonpuine noBepXHOCTH Tella, HET 3alUThI OT CO-
3HATEJIbHOTO KOHTAaKTa

2 He menee 12,5 mm ITanpupe! 1 HOHOOHBIE OOBEKTEI

3 He menee 2,5 mm HNucTpyMeHTsI, Kabenu u T. 1.

4 He menee 1 Mm BoabmmHCTBO IPOBOIOB, OOJITHI U T. II.
HekoTopoe KoIu4ecTBO MbLINM MOKET IPOHUKATh

5 [Ipme3amumeénnoe BHYTpPb, OJTHAKO 3TO HE HApyIIaeT padoTy
ycTpoicTBa. YacThyHas 3a0iuTa OT KOHTAaKTa

6 ) —— IIbu1b HE MOXET TIONACTh B yCTpOUCTBO. IlonHas

3aliuTa OT KOHTaKTa

Bropasi ungpa — 3ammTa 0T IPOHNKHOBEHUS KHUIKOCTH
Bropas xapakrepuctudeckas nuudpa yka3plBaeT CTENEHb 3alIUThl 000PYAOBaHUS OT
BPEIHOTO BO3ACHUCTBHS BOBI, KOTOPYIO 00ecrieunBaeT 000I04Ka.

YpoBennb 3amuTa ot Onucanne
0 — Her 3amurer
BepTukanbHo Kamnaroias BoJia He 10JKHA HapyllaTh
1 BeprukanbsHbie Kanim P o - A A 24
paboty ycTpoiicTBa
BeprukansHo Kanaromas Boja He 10JKHA HapylaTh
BeprukanbsHbie Kamim P o t A A by
2 o paboTy yCTpPOMCTBA, €CJIM €r0 OTKJIIOHUTH OT paboyero
oz yrjiom ao 15 o
MOJIOXKEHMS Ha yroi a0 15
3amuTa oT 10ka4. Boga np€Tcs BEpTUKAIBHO WU MO
3 [Tagarorme OpbI3TH N A P
yriaoMm 10 60° kK BEpTUKaJIH.
4 Bbpsizru 3amuTa ot OpbI3T, NAJAONUX B TI000M HApPaBICHUH.
5 Crpyn 3amuTa oT BOJSHBIX CTPYH ¢ J1000ro HanpaBiIeHUs
3ammTa OT MOPCKUX BOJIH MJIM CHITBHBIX BOJISTHBIX
6 Mopckue BOJIHBI cTpyi. [lonasmias BHyTpb KOpITyca Bojia HE JOJDKHA
Hapymath paboTy ycTpoiicTBa.
[Tpu KpaTKOBpEMEHHOM NOTPYKEHUH BOJa HE MTONA1aeT
KpaTkoBpemeHHOE 10- PH KD P Py Aa He .
B KOJINYECTBAX, Hapylaomux padoty ycrpoicTsa. ITo-
7 rpy’XKeHHE Ha TIyOuHY 110 N
1u CTOSIHHAs paboTa B MOTPYKEHHOM pEXHUME HE IIPEIo-
Jaraercs.
8 JmmrensHoe norpyxenue | [lonHas BOOOHETPOHUIIAEMOCTB. Y CTPOMCTBO MOKET
Ha r1youny 6osee 1 m paboTaTh B MOTPYKEHHOM PEXHUME
[TonHast BOOHETIPOHUIIAEMOCTD MO/ IaBJICHUEM.
JlmuTensHOE OrpyKeHHe . .
9 VYerpoicTBO MOXKET paboTaTh B MOTPYKEHHOM pEXUME

[IOJ1 JABJIEHUEM

IIPpU BBICOKOM JIaBJICHHUHU KUJIKOCTH.

Yacro 3ammra OoT MomnajaHus KUAKOCTEH aBTOMAaTHYECKH 00eCTIeYnBaeT 3aIIUTy OT Mpo-
HUKHOBeHUs. Hampumep, yCTpoiCTBO, MMEIOIEe 3aIUTY OT KUJIKOCTH Ha ypoBHE 4 (TIpsiMoe
pa3OpBI3TUBAHKE) ABTOMATUYECKH OYJET UMETh 3aIUTY OT MOMaJaHHsI TIOCTOPOHHUX MTPEIMETOB
Ha ypOBHE 5.
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Bun 3amuTel

JUTS1 BOJIBI [TOJT HAIIOPOM)

IP5 3amuTa OT IbLIN g I
IP6 [IbutecTolikuil (MbUIEHETPOHUIIAEMBIN ) '
IP 31 3amuTa OT Karelb BOJIbI ‘
IP 33 | 3amwura oT 10K I
IP54 | 3amuTa oT OpbI3r /\
IP55 | 3amura oT BOASHBIX CTPYi /\ /\
IP 5X | IIepBas «5» o3Ha4aer 3alUTy OT MbUIU: «IIbLIb, IO-

naBlIasi B KOPIyC, HE HapymaeT paboTry npubdopa», X

0003HayaeT, 4YTo NpudOpP HE MPOXOAUI CEPTHUPUKALINIO

Ha 3aIIUTY OT BOJBI
IP 67 | BogonenpoHHIIaeMblii ‘ ‘
IP 68 | 3ammTa OT BOJBI MO IaBICHHEM (HEMPOHHUIIAEMBII . ‘
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[MTPMJIOXXEHUME B
(cnpasounoe)

TexHuYecKHe XapaKTEPUCTUKH Ja3e€PHBIX 1a1bHOMEPOB

Tabnuua B.1 — Texuuueckue XxapakTEpUCTHKH Jla3epHoro gaansHomepa GLM 30 Profes-

sional
Jnana3on usmepeHuit, M 0,15-30
To4YHOCTH U3MEPEHMUS, MM +2,0
Touka orcuéra OT OCHOBAHHUS JAJIbHO-
Mepa

Enununa nuzmepeHus METp
Haumensiiee orobpaxaemMoe 3HaYCHHE, MM 1
Jlazepusbrit auon (T Jiazepa) 635 am, <1 MBT
Kiacc nazepa 2
Huamerp nazepHoro syua (npu 25 °C), npuOAU3UTENBHO:

— Ha paccrostaud 10 M, MM 9

— Ha paccrosaud 30 M, MM 27
HomunanbsHOe Bpemst H3MEpeHusi, ¢, MEHee 0,5
MaxkcumanbHOe BpeMsi H3MEPEHHsI, C 4

WcTounuku nutanus (6atapeiikn)

2x 1,5 BLRO3 (AAA)

KonmdecTBo eqMHUYHBIX N3MEPEHUI Ha KOMILIEKT OaTapeit

5000

[TpookUTEILHOCT PabOTHI, Yac 2,5
ABTOMaTHYECKOE OTKJIFOUCHHE J1a3epa NPUOIU3UTENbHO uepe3, ¢ | 20
ABTOMAaTHYECKOE OTKIIFOUYEHHE NU3MEPUTEIILHOTO HHCTPYMEHTA

(0e3 n3mepeHus) NpubIN3UTEIBHO Yepe3, MUHYT 3)

Pabouas Temneparypa, °C ot -10 no +45
Temneparypa xpanenus, °C ot -20 no +70
OTHOCHTEIBHAS BIIAXKHOCTH BO3yXa, %, HE Oojee 90

Pa3mepsl (A1MHa X IIUpPUHA X BBICOTA), MM 105x 41 x 24
Bec (Bkmrouas Gatapeiiku), T 100

CreneHb 3alIUThI IP 54
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Tabnuna B.2 — CpaBHUTENbHBIC XapaKTEPUCTUKH JIa3epHBIX JansHOMepoB GLM 80 +

R 60 Professional u GLM 100 C Professional

JlazepHblii 1ajibHOMeEP GLM 80 + R 60 GLM 100 C
Jnana3oH U3MEpeHui, M 0,05-80 0,05-100
TodHOCTh M3MEpeHHUs (CTaHIaAPTHAS ), MM +1,5 +1,5
MuHumalibHasi €IMHUIIA U3MEPEHUS, MM 0,1 0,1
JlazepHbrit quon (THI J1azepa) 635 um, <1 MBt | 635 ™M, < 1 MBT
Kitacce nasepa 2 2
JuameTp sazepHoro jgyda Ha pacctosiHau 10 M, MM 6 6
KocBeHHOe n3MepeHne paccTOSIHUS U YPOBEHb!

Jlnana3zon u3Mepenus, ° ot -60 o +60 ot -60 o +60

H3mepenne ykiaona (yriia HaKJ0Ha) ¢ HATIPABJISIO-
meit muHon R 60 Professional:

I[I/IaHaBOH HU3MCPCHUS YKIJIOHA 11O TOPU30HTAJIH, °

0-360 (4 x 90)

0-360 (4 x 90)

TouHOCTh M3MEpEHUs yriia HakJIoHA (YKIIOHA), © +0,2 +0,2
MuHUMaIbHAs €IMHNUIA U3MEPEHHs, © 0,1 0,1
HomuHanbsHOE Bpemst H3MEpeHus, ¢, MeHee 0,5 0,5
MakcuManbHOE BpeMsl U3MEPEHNs, C 4 4
HcTounnkn nuTaHus (aKKyMyJIsITop) 3,7 B Li-lon 3,7 B Li-lon
(1,25 A-a) (1,25 A-u)
Bpewms 3apsiiku, yac, IpuOIH3UTEILHO 3,0 3,0
Cpok ciyx0b1 6aTapeii (peKUM OTICTbHBIX H3MEPEHHT) 25 000 25 000
ABTOMAaTHKa OTKJIFOUEHUS, MUHYT 5 5
Pabouas Temneparypa, °C ot -10 no +50 ot -10 no +50
Temmneparypa xpanenusi, °C ot -20 o +50 ot -20 o +50
JlonycTuMBli 1Mana3oH TemMnepaTypsl 3apsaku, °C ot +5 o +40 ot +5 10 +40
OTHOcUTeIbHAS BIAXHOCTh BO31yXa, %, HE Oojee 90 90
Enuuuiel nsmepenus M/CM/MM M/cM/MM
KonuyecTBO cOXpaHEHHBIX 3HaYEHUN + KOHCTAHTA 20+1 50+1
Pe3p0a mTatuBa 1/4" 1/4"
Pa3mepsl (A1MHa X IIUpPUHA X BBICOTA), MM 111 x 51 x 30 111 x 51 x 30
Bec, 1, npuban3uTensHo 140 140
Crenensb 3alIUTHI IP 54 IP 54
ITepenaya naHHBIX — Bluetooth©
Classic, Blue-
tooth© Smart,
USB 2.0
Yecrpoiictsa Ha iatdopme Android - cmaptdon ¢ OC

Android Bepcun
2.3.X U BHIIIIE,
mradmer ¢ OC

Android Bepcun
3.X.X | BBIIIE

Ycrpoiictea Ha matdopme i10S

iPad (3-e moko-
nenue), iPad (4-

€ TIOKOJICHHE),
iPad mini, iPh-
one 4S, iPhone 5
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Tabnuua B.3 — CpaBHUTENbHBIE XapaKTEPUCTUKH JIa3epHBIX JanbHOMepoB GLM 150

Professional u GLM 250 VF Professional

JlazepHblii 1ajibHOMeEP GLM 150 GLM 250 VF
Jnana3oH U3MEpeHui, M 0,05-150 0,05-250
TodHOCTh M3MEpeHHUsI (CTaHIapPTHAS ), MM +1,0 +1,0
MuHumalibHasi €IMHUIIA U3MEPEHUS, MM 0,1 0,1
JlazepHbrit quon (THI J1azepa) 635 um, <1 MBt | 635 ™M, < 1 MBT
Kitacce nasepa 2 2
JwuameTp s1azepHOro jgyda Ha pacctosiHuu 10 M, MM 6 6
JlnameTp nazepHoro jgyda Ha paccTossHuH 150 M, MM 90 90
HomunanbHOe Bpemst H3MEpeHusi, ¢, MEHee 0,5 0,5
MakcuManbHOE BpeMsl U3MEPEHUs, ¢ 4 4
Wcrounuku nutanus (0aTaperkn) 4x15BLR0O3 | 4x1,5BLR03
(AAA) (AAA)
Cpok cityx0b1 6atapeit (peKUM OTACIbHBIX H3MEPEHUH ) 30 000 30000
ABTOMAaTHKA OTKJIFOUEHUS,, MUHYT S) 3)
Paboyas Temneparypa, °C ot -10 o +50 ot -10 no +50
Temneparypa xpanenus, °C ot -20 no +70 ot -20 1o +70
OTHOocUTeIbHAs BIAXXHOCTh BO31yXa, %, HE OoJee 90 90
Enununer usmepenus M/cM/MM M/cM/MM
KonndecTBO cOXpaHEHHBIX 3HAYECHUI 30 30
Pe3n0a mratuBa 1/4" 1/4"
Pa3mepsl (1yMHA X MIMPHUHA X BBICOTA), MM 120 x 66 x 37 120 x 66 x 37
Bec, 1, npuban3uTensHO 240 240
Crenensb 3alIUTHI IP 54 IP 54

234




[MPUJIOXEHUE T’
(cnpasounoe)

TexHn4yecKHe XapaKTEePUCTUKHU NMPUHAJIEKHOCTEN K M3MePUTEIbHBIM

HHCTPYMEHTaM

Tabnuua I'.1 — TexHuueckre XapaKTEpUCTHKH cTpouTeapHoro mrarua BS 150 Profes-

sional

Pabouas BeicoTa, CM

52 - 147

Kopnyc U3 aJIIOMHUHHA U I1JIaCTHKA

cepedprcToro/4€pHOro mMBeTa

KOMHYECTBO HOMKEK, IIIT. . .ovveennnnneereeeenineeeeeennns 3
THI IITATUBHOM TOJOBKH ...euuteeeeeesieeennneannns 11apOBOU
Pe3n0a MITATHBA, JIOMMBL .....ovivinneiiieeeeeiinnneeeeennn 1/4

1

Tabmuma .2 — TexHuuecKre XapakKTePUCTUKHU cTpouTelbHBIX mtatuBoB BT 160/170 HD

Professional

BT 160 Professional

BT 170 HD Professional

GLL 2-80 P; GLL 3-50; GLL

3-80 P; GRL 300 HV/HVG,;

GRL 400 H; GRL 500 H/HV;
GOL20D; GOL 26 D

= /m.
LN law B
L~ 4
) -
f 4 ' \

Marepuai AnoMuHUN AnoMuHHN
MuHuMAaJIbHAs BEICOTA, CM 97 107
MakcumanbHas BEICOTa, CM 160 165
TuI mIomaaKu IJI0CKas IJIOCKast
Bec, xr 4.1 55
Pe3n0a, TroiMBel 5/8» x 11 5/8» x 11
[TpruMeHsIeMOCTh GPL 3; GPL 5; GLL 2-15; GPL 3; GPL 5; GLL 2-15;

GLL 2-80 P; GLL 3-50; GLL
3-80 P; GRL 400 H; GRL 300
HV/HVG,; GRL 500 H/HV;
GOL20D; GOL 26 D

[IprMeHsSIeMOCTh € pe3b0OBBIM
nepexoTHUKOM 5/8» — Vi

GLL 2-50; GLM 50; GLM 80;
GLM 150; GLM 250 VF

GLL 2-50; GLM 50; GLM 80;
GLM 150; GLM 250 VF
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Tabnuua I'.3 — Texuuueckue xapakTepucTuku uaMeputenbHbix peek GR 240 u GR 500

Professional

GR 240 Professional

GR 500 Professional

1
S um
[Ipenmyniectsa e J{s1 m0OBIX U3MEpEeHUi Bbl- | ® [[j1st MOOBIX U3MEPEHUI BbI-
COT HaJl ypOBHEM 3EMJIH; COT HaJl ypOBHEM 3EMJIH;
e [IpouHbIii, BbICOKOKaUe- e [IpouHsIii, BBICOKOKaUe-
CTBCHHBIN aTIOMUHUEBBII CTBCHHBIN aJTIOMUHHUEBBIN
npo¢ b, npodub;
e J[11s1 vcrionb30BaHUs 1ake B | ® {7151 MCIIOJIb30BaHUs JJaXkKe B
9KCTPEMAJIbHBIX YCIOBUSIX SKCTPEMATIbHBIX YCIOBUSIX
Marepuai AJToMUHUT AJroMUHUN
JnuHa, M 2,4 50
KonmuecTBo cekmmii 2 5
Enununel nusmepenus M/cM M/CM

IIpumensemocTs

GRL 300 HV/HVG; GRL 400
H; GRL 500 H/HV; GOL 20
D; GOL 26 D; GLL 2-15;
GLL 2-50; GLL 2-80 P; GLL
3-50; GLL 3-80 P;

GRL 300 HV/HVG; GRL 400
H; GRL 500 H/HV; GOL 20
D; GOL 26 D Professional
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[MPUJIOXEHUE ]|
(cnpasounoe)

TexHn4yeckue XapaKTePUCTUKU ONITHYECKUX HUBEJIUPOB

Tab6muma JI.1 — CpaBHHTEIbHBIC XapaKTEPUCTHKH ONTHYECKUX HUBeNUpoB Bosch

OnTuyeckuii HUBEJIUP GOL 20D GOL 26 D GOL 32D
["opu30HTATIBHBIN KpYT, ° 360 360 360
JIMCKpETHOCTh OTCUETa TOPU30HTATILHOTO 1 1 1
Kpyra, °

Pabouwnii nuamnason, M 60 100 120
TOYHOCTH HUBEIMPOBAHUS 110 BEICOTE 3/30 1,6/30 1/30
IIPH OT/ICITLHOM U3MEPEHUU, MM/M

OrtkioHeHue Ha 1 KM Ipu ABOMHOM HHU- 25 15 1,0
BEJIMPOBAHUH, MM

TOYHOCTH KpPYIJIOTO YPOBHS 8' /2 MM 8’ /2 MM 8' /2 MM
Kommnencarop

- Pabounii qrana3zoH KoMIeHcaTopa +15' +15’ +15'

- MarnuTHO€e ieMrupoBaHue o o o
3purenbHas Tpy6a

- 3o0pakenue BEPTHKAIBHOE | BEPTHKAIBHOE | BEPTHKAIBHOE
- YBenuueHue 20 x 26 x 32 x

- YroJ1 nosst 3peHust 1°30' 1°30 1°30

- lmameTp 0OBEKTHBA, MM 36 36 36

- MunumanbHOe GOKYCHOE pacCTOsSIHUE, 0,3 0,3 0,3

M

- Koo puument ymHoKeHUs 100 100 100
Pe3n0a kperuieHust K MTaTuBy, TIOHMBI 5/8 5/8 5/8
Pabouas Temneparypa, °C ot -10 1o +50 | or-10 mo +50 | ot -10 mo +50
Temneparypa xpanenus, °C or -20 1o +70 | o1 -20 10 +70 | ot -20 no +70
JuHa, MM 215 215 215
Hlupuna, MM 135 135 135
BricoTa, Mm 145 145 145

Bec npubnusurensHo, Kr 1,7 1,7 1,7
CreneHsb 3alIUThI IP 54 IP 54 IP 54
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[MPMJIOXKEHUME E

(cnpasounoe)

TexHn4yeckHne XapaKTePUCTUKH JIa3ePHBIX HUBEJIMPOB

Tabnuna E.1 — CpaBHUTEIbHBIE XapAaKTEPUCTUKHN TOUECYHBIX JIa3€PHBIX HUBEJIUPOB

GPL 3 Professional u GPL 5 Professional

ToueuHblii 1a3epHbIi HUBEJIHP GPL 3 GPL 5
Tun nazepa (Ia3epHbIi TUON) 635 1M, <1 MBT | 635 M, <1 MBT
Kiacc nazepnoro nznyuenust 2 2
JlnameTp sryda Ha BBIXOJIC, MM 5 5
Jlnana3zoH caMOHUBEIMPOBAHUS:

— 10 POJIOJIbHOM ocH, ° +5 +5

— TI0 OTIEpPEeYHOH ocH, ° +3 +3
Bpewmst HuBenupoBanus He Oosee, ¢ 4 4
Wcrounuku nutanus (6atapeikn) 3 Garapen 1,5 B |3 Garapen 1.5 B

LR6 (AA) LR6 (AA)

Bpewms pabotsl, yac, Makc. 24 24
PabGounii nuanasoHn, M 30 30
To4YHOCTH HUBEITMPOBAHUS, MM/M +0,3 10,3
[TpomomKUTEIBHOCTD PAOOTHI, MAKC. Yac 24 24
Pe3n0a o mraTtus 1/4", 5/8" 1/4", 5/8"
Pabouas temneparypa, °C -10 ... +50 -10 ... +50
Temmneparypa xpanenus, °C -20 ... +70 -20 ... +70
OTHocHTeNbHAs BIAKHOCTH BO3]lyXa He boiee, % 90 90
JlmuHa, MM 104 104
Hlupuna, MM 40 40
Bricota, MM 80 80
Bec (c 6atapeiikamu) TpUOIU3UTEIBHO, KT 0,25 0,25
[Ipoexuus 3 TOYKH 5 Touek
Crenenb 3alIUTHI IP 5X IP 5X
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Tabnuua E.2 — CpaBHUTEIbHBIE XapaKTEPUCTUKU POTAIMOHHBIX JIA3€PHBIX HUBEIHPOB

CtpouTenbHbIN Ja3ep GRL 300 HV GRL 300 HVG GRL 400 H
PaGouwnii nuamnason (paguyc)?

NPUOIIN3ZUTEIBHO

0e3 J1a3epHOro NPUEMHUKA, M 30 50 10

C JIa3epHBIM TPUEMHHUKOM, M 150 150 200
To4uHOCTH HUBETUPOBAHMUS, +0,1 +0,1 +0,08
Mm/m D2

TunuyHeI 1Uana3oH aBTOMa- +5 (£8) +5 (£8) +5 (£8)
TUYECKOTO HUBEJIMPOBAHUS, °

(%)

TunuuHoe BpeMsi HUBEIUPO- 15 15 15
BaHUsI, C

CKOpOCTh BpAIIEHHUS, MHH | 150/300/600 150/300/600 600
VYron pacTBOpa B JIMHEWHOM 10/25/50 10/25/50

pexume, °

PaGouas Temneparypa, °C ot —10 o +50 ot 0 mo +40 ot —10 no +50
Temneparypa xpanenusi, °C or —20 1o +70 ot —20 o +70 or —20 o +70
OTtHOocuTeNbHAS BIAXKHOCTh 90 90 90
BO3/1yXa, %, HE OoJiee

Kiacce nazepa 3R 3R 2

Tun nazepa (Ja3epHbIi THON) 635 uMm, <5 MBT 532 um, <5 MBT 635 um, < 1 MBT
JluameTp nazepHOro ny4a y 5 5 5
OTBEPCTHS BBIX0JIa, MM, IIPH-

GIM3uTENHHO

[IBeT mazepHoOro ayda KpaCHBIN 3€JICHBbIN KpacCHBII
I'He310 mox mwratus (ropu- 5/8"-11 5/8"-11 5/8"-11

30HTAJILHOE)

AKKyMyJSTOpHBIE OaTapeu

2x1,2 B HR20 (D)

2x1,2 B HR20 (D)

2x1,2 B HR20 (D)

(NiMH) (9 A-) (9 A (9 A-m)

Bbarapeu (menouynsie) 2x 1,5B LR20 2 x1,5 B LR20 (D) 2x1,5BLR20
(D) (D)

[TponomkuTETLHOCT PadoTHI,

PUOJIN3UTENHHO

AKKyMyYJISATOpHBIE OaTapeu 30 20 30

(NiMH), u

barapeu (1enounsie), 4 50 30 50

Bec, xr 1,8 1,8 1,8

Pa3meps! (1yinHa X mMprHa X 190 x 180 x 170 190 x 180 x 170 183 x 170 x 188

BBICOTA), MM

CreneHb 3alUThI IP 54 IP 54 IP 56

Y npu 20 °C;
2 gdonw ocell.
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Tabnuua E.3 — CpaBHUTEIbHBIE XapaKTEPUCTHKH JIA3€PHBIX TPUEMHHUKOB

LR1 LR1G

[TpuHuMaemasi ATMHA BOJIHBL, HM 635 - 650 532 - 535
Pabounii nuamnazoH (JanbHOCTh AEUCTBHUS) CO CTPOUTEIb- 0-200 150
HBIM JIa3€POM, M

- GRL 300 HV /GRL 300 HVG, m 150 150

- GRL400H, ™M 400 -
Yron npuema, °© 120 120
[TpuHIMAaeMasi CKOPOCTh BPAIlleHHs, MUH *, He MEHee 200 200
TO4YHOCTE U3MEPEHHUS
- «TOYHas» HACTPOMKA, MM +1 +1
- «CpEeIHssA» HaCTPOMKa, MM +3 +3
Pabouas Temneparypa, °C -10 ... +50 -10 ... +50
Temmneparypa xpanenus, °C -20 ... +70 -20 ... +70
barapeu (uctounuku nutanus), 6JI0K 1 x9B6LR61 1 x9B6LR61
[TpomomKkUTEILHOCTL PAOOTHI, U 50 50
CreneHsb 3aluTh IP 65 IP 65
Bec, kr, npuOIU3UTEIHHO 0,36 0,36
JnvuHa, Mm 145 145
[[Iupuna, MM 75 75
Bricota, Mm 30 30

Tabnuua E.4 — CpaBuutenshbie xapakrepuctuku: GRL 500 H u GRL 500 HV Professional

GRL 500 H GRL 500 HV
Pabounii 1uana3oH (1uamerTp) ¢ NPUEMHUKOM, M 500 500
Pabounit nuanason (1uametp) 6€3 NpueMHUKA, M 20 20
TO4YHOCTHh HUBENHMPOBAHUS 110 TOPU3OHTAIIN, MM/M + 0,05 + 0,05
ToyHOCTh HUBETUPOBAHUS IO BEPTHKAINU, MM/M - +0,1
Huanaszon camonuBenupoBanusi, ° (%) + 5,7 (10) + 5,7 (10)
Knacc nmazepa 2 2
Tun nazepa (Ja3epHbId 1107) 635 uM, <1 MBT1 | 635 HM, <1 MBT
JlnameTp J1a3epHOro Jiyya y OTBEpPCTHUS BBIX0Ja, MM 5 5
I[BeTHas J1a3epHast IMHAS KpaCHBIN KpacCHBIN
IIpoeknus 1 muuaun 360° 1 auunnm 360°
PaGouas remneparypa, °C ot -10 mo0 +50 ot -10 10 +50
Temneparypa xpanenus, °C ot -20 1o +70 ot -20 o +70
OTHOcUTeIbHAS BIAXXHOCTh BO31yXa, %, HE Oonee 90 90
Bpewms HuBenupoBanus, ¢ 15 15
CkopocTb BpatieHus, 00/MUH 600 600
Pe3p0a s mratusa 1 x 5/8" 2 x 5/8"
W CcTOYHUKN HUTAHUS 4x 74V Li-lon | 4x7,4V Li-lon
EMKocTb akkymysisitopa, A-u 3,0 3,0
[Tpo10KUTETHLHOCTh PabOThI, YaCOB, MAKCUMAJIbHAS 25 25
JnHa, MM 234 234
[Hupuna, Mm 217 217
Bricora, MM 194 194
Bec, kr, mpubIn3uTeNIbHO 2,3 2,3
CreneHb 3alTUThHI IP 56 IP 56
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Tabnuua E.5 —TexHuueckue XxapaKTepUCTUKH Ja3epHOTO MPUEMHHUKA/yJIbTa TUCTaHIIU-

onnoro ymnpasienus LR 50 Professional

[TpunrMaemast IyTMHA BOJTHBI, HM 625 - 645
Pabounii quamnason (paguyc): 250
— JlazepHbIl MPUEMHUK CO CTPOUTEIBHBIM JIA3€POM, M 150
— [lyabT AUCTAaHIIMOHHOTO YIIPaBJICHUS, M 70 (35)
VYrou npuema, ° + 0,05
+ 1
To4YHOCTB U3MEPEHHUS: 49
. +3
— «TOYHas» HACTPOIKa, MM L5
. + 7
—  «CpenHsis» HaCTpOHKa, MM +10
— «rpy0as» HacTpohKa, MM 62 x 31
Pasmep nucruies, Mm 100 x 18
Pabouasi moBepxHOCTh, MM ot -10 mo +50
Pabouas Temnepatypa, °C ot -20 1o +70
Temneparypa xpanenus, °C 90
OTHOCHTEIbHAS BIIAXKHOCTh BO3yXa, %, HE Ooee 2000
MakcuManbHasl BBICOTA IPUMEHEHUS HaJl pEIEPHOU BBICOTOM, M 0-150
TpeBoxHasi CUTHAJIM3AIMS VIS 3aIIUTHI OT KPaKu, M
Hactpoiika akTuBanuy pexuMa OxKuIaHus: .
— KHOIIKM He HA)KMMAIOTCsI Ha mpoTshkeHnu 6osnee 30 MUHYT o
— JIydY Jla3epa He MPUHUMAETCs Ha mpoTshkeHnu 0onee 30 MUHYT o
WuaukaTop MHTEpBaia KaluOpOBKH 2Xx 7,4V Li-lon
HcTtouHukH nmuTaHus 1,0
EMKoCT akkymysisaTopa, A-u 25
[TponomxuTensHOCT pabOTHI, YaCOB, MAKCHMAaIIbHAS 152
JnvuHa, MM 77
[Hupuna, MM 32
Bricora, Mmm 0,3
Bec, kr IP 56

CrereHsp 3aUThI
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[MPMJIOXXEHUE XK
(cnpasounoe)

TexHn4yecKue XapaKTePUCTUKHU 3JIEKTPOHHBIX T€O10JIUTOB

Tabmuma XK.1 — CpaBHHTENbHBIE XapaKTEPUCTUKH 3JICKTPOHHBIX T€O0JIUTOB

GCT/berger DGT2 u DGT10

DGT 2 DGT 10
BssiTue orcueron JNEKTPOHHO AJIEKTPOHHO
TouHOCTh M3MEpEHUs TOPU3OHTAIBHBIX YT- on gn
JIOB
TOYHOCTE U3MEPEHNS BEPTUKAIBHBIX YIJIOB 2" 9"
YBenuyeHne 3puTenbHOi TpyObl, KparT. 30 x 30 x
JunameTrp 00bEKTHBA, MM 45 45
N3o0paxenune psiMoe psIMOE
VYo noJis 3peHus (30Ha BUAMMOCTH ) 1°30' 1°30'
MuHUMaNIbHOE pPAacCTOSHUE BH3UPOBAHUS 13 13
(MUHUMAIbHAS JAITBHOCTD JI0 IICJIH), M ' '
Pazpemaroniast criocoOHOCTH 2,5" 2,5"
JleneHue OKpy>KHOCTH 360°/400 360°/400
enTpup ONTHYECKUH 3X ONTHYECKHUH 3X
CoenuHuTenbHas pe3p0a mrTaTuBa 5/8"-11 5/8"-11
Komnencarop €CTh HET
Jlnana3zoH paboThl KOMIIEHCAaTopa 4 HET
Ilena neneHust OTCYETHOTO MUKPOCKOTIA HET HET
Koaddutment naapHoMepa 100 100
[TocTtosiHHOE caraemoe 0 0

IToxcBeTka

JCIUIEN M OKYJISIP

JCIUIEN U OKYJISIP

CrnennasnbpHble YCTPOHCTBA

ONTUYECKUHN LIEHTPUP

ONTUYECKUHN LIEHTPUP

Huanason pabouux temneparyp, °C ot —20 10 +50 ot —20 10 +50
Tyrane 4 Garapeu Tuna AA 4 6arapeu Tna AA

(1,5 B) (1,5B)
CreneHsb 3alIUThI IP 54 IP 54
Pasmepsl, MM 145 x 200 x 300 145 x 200 x 300
Macca, kr 4,8 45
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[MPMJIOXXEHUE U
(cnpasounoe)

10 OXpaHe TPyaa

CumMBo/IHYecKHE 0003HAYEHUSI CPEICTB HHANBHUIAYAJIbHOH 3a1UTHI

Hcnonb3yiiTe 3aUTHRIE OUYKH!

Hcnone3yiTe npOTUBONBLIEBOM
pecniupatop!

[IpumensiiiTe cpeicTBa 3alUThI Op-
raHOB ClIyXa.

Bo3szeiicTBue nryma MOXeT IIpuBe-
CTH K IIOTEpPE CIyXa

Wcnonp3yiiTe 3alIUTHBIE TEpYaTKH!

Ucnons3yitTe 3anmTHyI0 00yBb!

EXf~

3ammurure ceos!

BoinbTe BUIIKY U3 po3eTku!

BbecripoBoiHOM HHCTPYMEHT (AKKY-
MYJSTOPHBIN HHCTPYMEHT / 6e3
AIEKTPUYECKON CETH)

JlazepHoe uznyueHue

He cmotpuTe npsiMo Ha na3epHbIii
Jy4 yepe3 ONTHYECKHEe MPUCocoo-
JICHUS
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