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1 ObnacTb NpMMeHeHusA

HacTtoswwmii  ctaHgapT pacnpocTpaHseTcss Ha  TeodoNnuTbl, NpegHasHadeHHble [ANs  U3MepeHust
rOpPU3oHTarbHbLIX U BEPTMKANbHBLIX YINOB (Aanee - TeOAoNUTbI).

CTtaHpapT He pacnpoCTpaHseTCs Ha aCTPOHOMUYECKUE W NasepHble TEOO0NUTDI.

TpeboBaHusi, npuBeaeHHble B pasgene 4, B 5.1-5.8; 5.10; 5.11 (nyHkT 1 Tabmuubl 4); 5.13; 5.14; 5.19
[nepeuncrnienune a)]; 5.20; 5.21, a Takke B pasgenax 6, 8 n 11 HacToswero ctaHaapTa, SBNAKTCA 00s13aTeNbHbIMMU,
apyrue TpeboBaHMst HACTOSLLEro CTangapTa ABMASTCA PEKOMEHAYEMbIMMN.

2 HopmaTuBHbIe CCbIIKK

B HacTosilwem cTaHgapTe MCNomnb30BaHbl CCbINKM Ha criedytoLwme cTaHaapTbl:

FOCT 2.601-95 ECK[. OkcnnyaTtaunoHHble AOKYMEHTbI

MOCT 12.1.010-76 (CT C3B 3517-81) CCBT. B3pbiBo6e3onacHocTb. Obwme TpeboBaHus

MOCT 12.1.018-93 CCBT. TlloxapoB3pbiBo6e30NacHOCTb CTaTU4eckoro anektpuyectesa. Obuwue
TpeboBaHus

FOCT 166-89 (CT C3B 704-77-CT C3B 707-77, CT C3B 1309-78, MCO 3599-76) LUTaHreHUMpKynu.
TexHnyeckne ycnosus

FOCT 427-75 JluHenkn nameputenbHble MeTannuyeckme. TeXHU4eckne ycrnosus

FOCT 2386-73 Amnyrbl ypOBHEN. TeXHUYECKUe yCnoBus

FOCT 7502-89 PyneTkn namepuTenbHble MeTannuyeckme. TeEXHUYECKne ycrnosus

Bszamer F'OCT 7502-89 nocmaroeneHuem F'occmaHdapma P® om 27 utona 1999 e. N 220-cm ¢ 1 urons 2000 e.
seedeH 8 deticmeue OCT 7502-98

FOCT 15114-78 Cuctembl Terneckonuyeckne ontudeckux npubopos. BusyanbHbll MeTo4 onpegerneHus
npegena paspeLleHus

FOCT 21830-76 Npubopsbl reofgeanyeckme. TepMUHBI U onpeaerneHns

FOCT 22268-76 Neonesnd. TepMuHbl U onpeaeneHnst

FOCT 23543-88 lNpubopsbl reogesnyeckme. ObLmMe TEXHUYECKNE YCNOBUS

FOCT 29329-92 Bechbl ans cratnyeckoro B3pelwmBaHua. ObLimne TexHudeckme TpeboBaHus

3 OnpepeneHusi, 0603Ha4eHUs1 U COKpaLleHuUs

B HacToswem ctaHgapTe npumeHeHsl TepMuHbl no FTOCT 21830 n FTOCT 22268, npusHaku knaccudpukauum
1 ycrnoBHoe o603HayeHne TeononmToB (B BykBeHHoM YacTu) - no FOCT 23543.

4 Knaccudumkaumsa, oCHOBHbIe NapaMeTpbl U pa3Mmepbl

4.1 B 3aBUCMMOCTW OT AOMYCKaeMOWN MOrpeLlHOCTN U3MEPEHNS TOPU30HTaNbHOro yrra OAHWM NPUMeMOM B
nabopaTtopHbIX ycnoBusix (DyHKT 1 Tabnuubl 1) TeogonuThl cnegyeT nogpasaensTb Ha criedyowme TUnbl U rpynnbl:

- T1 - BbICOKOTOYHbIE;

-T2 n T5 - TOYHbIE;

- T15, T30 1 T60 - TexHU4eckue.

4.2 B 3aBUCMMOCTWM OT KOHCTPYKTMBHbIX OCOBEHHOCTEN crnefyeTr pasnuyatb TeodonuTbl CreaytoLmx
WUCMNOMNHEHWI:




- C YPOBHEM MpU BEPTUKANbHOM Kpyre (TpaguumnoHHble, 0603HaYeHe He NPUMEHSETCS);
- K - ¢ koMneHcaTopoMm YrroB HaKMoHa;

- A - C aBTOKONNMMMAaLMOHHBLIM OKYNSIPOM (@BTOKOMNMITMMALMOHHBIE);

- M - mapkwengepckue;

- 3 - aNeKTpOHHbIE.

[onyckaeTcs codeTaHne ykasaHHbIX MCMONHEHWI B OOHOM npubope.

I'Ipwmeqal-me - KomneHcaTop yrnoB HakrnoHa NpuMeHAeTCA BMECTO YPOBHSA MpU BEPTUKAIIbHOM Kpyre.
nOpﬂ,D,OK NOCTPOEHUA YyCITOBHOIO 0003Ha4YeHns TeogoNUTOB - Mo NpuUNoXeHuo A.
4.3 OcHoBHble obnacTtu NnpuMeHeHna Teo40NIUMTOB YKa3aHbl B MPUIOXEHNN b.

4.4 OcHoBHbIE napameTpbl U pa3dmMmepbl TEOO0JIUTOB OOJKHbI COOTBETCTBOBATh YKa3aHHbIM B Tabmvue 1.

Tabnuua 1

[lapameTp 3HaUeHMe IJId TEeOoHNOoJIMTa Tulla
T1 T2 IS T15 T30

[
(@)

1 Jonyckaemas
cpenHsasa
KBampaTnudeckasa
IIOTPEWHOCTDb
M3MEPEHMS yIJla OIHUM
IIPMEMOM :

TOPUBOHTAJIBHOT'O yIJla " 2" 5" 15" 30" 60"
m OeTa

BEPTUKAJIEHOTO yTJja 1,2" 2,5" 8" 25" 45" 90"
m_anbda

2 InanaszsoH MBMEepeHUI
YTJIOB :

2.1 TOpPMBOHTAJbHBEIX 360
2.2 BEepTUKAJIbLHHX :

OJS  MapKIeMIepCKux Oor -90 mo +90 °
TEONONIUTOR

s OCTaJbHEX Or -55 mo +60 °
TEONOJIMTOB

3 Yeenuuenue | 40 (x) 30x 25 (x) 20 (x) 15 (%)
3PUTEJILHOM TPYOH, He
MeHee

4 IOuaMeTp BXOIHOTO 50 35 25
3payka, MM, He MeHee

5 HammMmeHbmEee 1,0 0,8 0,5
paccTosaHue
BU3MPOBAHMUAX, M, He
BoJee:

6 HoMmHamnbHasa lieHa ino" 15" 20" 30" 45" 60"
neJsieHus
UMJIMHOPUYECKOTO
YPOBHS HOpU ajaunane




TOPMBOHTAJIEHOT'O
KpyTa

7 Macca, KI', He
BoJiee:

TEOomoIMTa 11 4,7 4,3 3,5 2,5 2,0

byTasapa 5 4 3 1,5

* ObecrneumBaeTCsa IPMMEHEHMEeM HacCaIlkKMU

[IpuMewvaHusT

1 Onga TeomOoJMTOB C aBTOKOJUIJIMMAULMOHHEM OKYJISPOM IHOOIYCKaeTCsa IIPEBHIIEHUE
3HaAUeHUM napaMeTpoB 1 He Oojiee ueM Ha 50%

2 Jna MapKUEeMIepPCKUX TEONOJIMTOB 3HAUEHMEe [apaMerTpa 2.2 IOoIyckaeTcs, IO
3aKasy noTpebuTresnd, yCTaHaBIMBATL OT MMHYC 55 mo mywoc 60°

3 BHaueHMda HapaMeTpPoB 3 M 4 He IOJIKHH OTJIMYUATHLCS OT yKaszaHHHBX Oojiee ueM
Ha 5%

4 Jl51d SJIeKTPOHHBIX TEOLNOJIMTOB IOONYyCKaeTCs I[PEeBHIUIEHME 3HAaUYeHMUM NapaMeTpOoB
7 He OoJyee uem Ha 50%

5 O6Lwwue TexHUYecKkmne TpeboBaHuA

5.1 TeogonuTbl criegyeT M3rOTOBMSATb B COOTBETCTBUM C TpeboBaHWsiMM HacTosiwero ctaHgaprta, TOCT
23543 1 TEXHUYECKNX YCNOBUN HA TEOAONMUTLI KOHKPETHBIX TUMOB U UCMONHEHWIA.

5.2 TlepeyeHb OOMOMHUTENBHBIX MOKa3aTenen TeodONUTOB, NOAMEXALUMX BKITHOYEHUIO B TEXHUYECKUE
YCNOBUS Ha TEOQONUTbLI KOHKPETHBIX TUMOB M UCMOMHEHWI, YKa3aH B npunoxexHum B.

5.3 CeTku HUTEW 3puTENbHBIX TPYO TEOLONNTOB CNeayeT N3roTOBMATL BUAOB, YKa3aHHbIX Ha pUcyHke 1.

Bun 1 Bun 2 Bua 3
171 BEICOKOTOUYHMIX A1l TOYHRIX H s TEONONMTOB
TCOHOAHUTOB TEXHHYCCKHX TCOROIHTOB 8BTOKO/UTHMALMOHHAIM
OKYASAPOM

Pucysok 1

"Puc. 1. Bugbl CETOK HUTEN 3pUTENbHLIX TPYO TeogonmMToB”

B mecTtax nepeceyeHns OCHOBHbIX U OalilbHOMEPHbIX LUTPUXOB CETKU AONMYyCKaeTCAa Hann4dme paspbiBOB.



Y ceTok HuTen BMAOB 2 U 4 OonycKaeTcs BMECTO AanbHOMEPHbIX LUTPUXOB HAHOCUTbH OKPYXHOCTb,
nepecekaroLLyo BepTUKarnbHbIA U FOPU3OHTarNbHbIA OCHOBHbIE LUTPUXU CETKU, NS N3MEPEHUs PacCTOAHUIA Kak no
BEPTUKaNbHOM, TaK U NO rOPU3OHTaNbHON penke.

5.4 KomneHcaTop YrmnoB HakMoHa [OOMKEH MMETb XapaKTEePUCTMKW, 3HAYEHWUS KOTOPbIX MPUBEAEHbI B
Tabnuue 2.

5.5 MNpegen paspelleHnst ONTUYECKON NMH30BOW CUCTEMbI 3pUTENbHbLIX TPYO by B YIMOBbLIX CEKyHAax B
LeHTpe NMons 3peHns JOImKeH ObiTb He bonee

144
o = ——, (1)
D
BX
rne 144 - xo2ddMLMEeHT OpUBEeIEeHMS, MM X YIJIOBHE CEKYHIH;
D - IOMaMeTp BXOIHOT'O 3padKa 3PUTEJIbHOM TPyOB, MM.
BX
Tabnuua 2
XapaKkTepucTuka 3HadeHMe IJid TEOHNOJIMTa Tulla
T1 T2 T5 T15 T30 T60
IOIvuana30H KoMIeHcauumu, [ +-2' +-3" +-4" +-5"
He MeHee
HonyckaeMas +-0,4" |+-0,8"| +-2" +-8"
cucTeMaTuueckas
IIOTPEWHOCTh
KOMIIEHCaUum Ha 1"
HakKJIOHaA OCUM TeOoIoJMTa

5.6 KoachbmumeHT nponyckaHusi 3puTenbHon Tpyobl o6paTHOro n3obpaxeHus 4omkeH ObiTb He meHee 0,6,
Tpy6bl NpsiIMOro n3obpaxeHnus - He meHee 0,55; koadhprumeHT paccesiHus 3puTenbHOM TpyOob! - He Gornee 0,1.

5.7 MomeHT cunbl TpeHus nokosd npu Temnepatype (20+-5)°C gns ycTpoMCTB HaBeAeHWs 3pUTENbHOWN
TpyObl Ha uenb n nepedOKyCUpPOBKM OOMKeH ObiTb He Gonee 0,05 H x M, AnNs rornoBkM BMHTaA ONTUYECKOrO
MukpomeTpa - He 6onee 0,03 H x m.

5.8 KoHcTpykumm TeopmonutoB AormkHbl obecneumBaTb NpoBedeHUE B MOMEBbIX YCIOBUAX MOBEPKA U
FOCTMPOBKM KOMMMMAaLMOHHOW MOrPeLIHOCTM, MeCcTa Hyns (3eHUTa), CETKU HUTEW, YPOBHEN, ONTUYECKOro LIeHTpupa,
BM3WPOB AN NpeaBapuTenbHOro HaBeaeHns TpyObl Ha Lenb, a Takke perynMpoBKU NOAbEMHbIX BUHTOB NOACTaBKM
©e3 NonHom unmn YacTn4Hom pasdopkM TeogonuTa.

5.9 TeogonuTbl AOMKHBI UMETL JOMOSTHUTESNBHBIE YCTPOWCTBA M NpUCNocobneHuns], ykasaHHble B Tabnuue 3.

Tabnuua 3

YCTPOMCTBO M NPUCIOCOBJIeHMe TPYHIE UM MUCIOJIHEHUS TEeOIOJUTOB

1 BUBMpPE NpPenBapuTEJIbHOT'O HaBeleHMS Ha|Bce T'pynnel ¥ MCIOJHEHUS

1eJb

2 TlocamoyHOe MeCTO nJid BUBUPHOM uesu|TouHEE, Kpome
(Mapxu, BeumKu) aBTOKOJIJIMMALIMOHHEIX

3 [locamouHoe MECTO ong|To xe

CBETONAaJIbHOMEPHOM HaCaIKM

4 prI‘-MCKaTeJ‘Ib IOJ1d HpenBapMTeanoﬂ BEICOKOTOUHEIE nu TO4YHEIE, KpomMe



YCTAaHOBKU Tpe6yeMor\o HallpaBJIEHUA

5 MeTka Ha kKopnyce TpyOH,

BEPTUKAJIbHY ochb TeOIOoIMTa Ipu
TOPMBOHTAJIEHOM IIOJIOXEHUN 3PUTEJIbHOU
TPy OB

6 ABTOHOMHOE

OIITUUECKUX BU3UPOB, BUI3IVMPHEX Lesen Ha
TEeoOoJinTe

OoCum TeomoJimTa

3JIeKTPOoOOOpynOBaHMEe  IJid | BEICOKOTOUHEE,
IIOOCBETKM OTCUETHHEIX MKaJl, CeTKU HI/ITeﬁ, MameeIZnepCKme

7 YCTPOMCTBO IJig aBTOMaTUYECKOTO yueTa |BBCOKOTOUHEE n
IIOTPEMHOCTHM M3-3a HAKJIOHA BEPTUMKAJILHONM | 3JIEKTPOHHEE

SJIEKTPOHHBIX

ompenenaomasa | MapkmenaepcKrme

TO4YHEIE U

TOUHEIE

5.10 TeogonuTbl, 3a uckrnodeHmem TeogonmTtoB TunoB 130 n T60, 4OMKHBI UMETb BCTPOEHHbIV B anugany
ONTUYECKUIN LEeHTpUp. HanmeHbluee paccTosHNE BU3MPOBaHUSA ONTUYECKMM LIEHTPUPOM AOIMKHO 6biTb He Bonee:
0,2 M ona BbICOKOTOYHbLIX U 0,6 M Anst TOYHbIX U TEXHUYECKUX TEOAONNTOB.

Teogonutbl TMNoB T30 n T60 gonyckaeTcs LEHTpMpOoBaTb MyTeM HaBedeHUs! 3pUTENbHON TpyObl Yepes

nonyr BePTUKal1bHYHO OCb.

5.1 KOHCprKuMM ANEKTPOHHbLIX TEOAOJIMTOB [AOOJDKHblI MNMO3BOJIATL BbINOJNHATL TEXHUYECKME onepaunmn

yKasaHHble B Tabnuue 4.

TexHMUeCcKasd ornepaunda

I'pynnel TeomoJMToOB

1 Brimaua pes3yJibTaTOB OTCUETOB IO KpyTraM Ha
undporoe TabIIO

2 TlopkJjoueHMe K TeOoNOJIMTY permucrpaTopa
MHPOPMAaLIUM

3 YcTaHOBKAa HYJIEBOT'O 3HAUYEHMA OTCcuUeTa npn
JIIOOOM IIOJIOXEHUU TOPM3OHTAJIBHOTO KpyTIa

4 VI3MeHeHune HanpaBJIeHUs
TOPUBOHTAJILHOMY KPyT'y

cyueTa I10

5 YueT nomnpaBOK MecTa HyJA
VISMEPEHUN BEPTUMKAJIbHBEIX YIJIOB
PacCTOSHUM)

(3eHUTa) npu
(3eHUTHBIX

6 YueT nonpaBOK Ha HAKJIOH BEepPTUKAJIBHOM OCU
TeomoJMTa [PpM W3MEePeHUN TOPM30HTAJIbHBIX
YTJIOB

7 ABTOMaTHYECKOE BEUMCJIEHME IUPEKUMOHHBIX
YTJIOB IIO0 BCTPOEHHBEIM MNpOoIpaMMaM

Bce rpynnu

To xe

BEICOKOTOUHEIE M TOUHEE

To xe

TOUHBEIE UM TEXHMUECKUE

5.12 TeogonuTbl, NO 3aka3y NoTpebuTensi, oKpawmMBaloT B JEMACKMPYIOLLME LBETA.
5.13 TpeboBaHMsA yCTONYMBOCTM K BHELLHUM BO3AENCTBUAM
5.13.1 TeomomuTbl OOMKHbI ObITb PabOTOCMOCOOHBI MPU BO3AEWCTBUM CREAYHOLWMUX  KINMMATUYECKNX

dakTopoB:

Tabnuua 4

- Temnepatypbl oT MuHyc 30 go nntoc 50°C, oTHocuTeneHoW BRaxxHocTn 95% npu Temnepatype 20°C gns

BbICOKOTOYHbIX TEOOOSIUTOB, KODOME 3JTIEKTPOHHbIX;



- Temnepatypbl oT MuHyc 40 go nntoc 50°C, oTHocuTensHoW BRaxHocTn 98% npu Temnepatype 20°C ans
TOYHbIX U TEXHNYECKUX TEOO0NNTOB, KPOME 3NEKTPOHHBbIX;

- Temnepatypbl oT MuHyc 20 go nntoc 50°C, oTHocuTenbHOW BnaxHocTn 95% npu Temnepatype 20°C gnsa
SMNEKTPOHHBIX TEOAONUTOB BCEX rpymnm.

Mo 3akasy MNOTpebuTens BbICOKOTOYHbIE 3MEKTPOHHbIE TEOAONUTBI AOMKHbI ObiTb PaboTOCMOCOGHBI B
OoKpyXawlLlen cpefe Mpu BO3OEWCTBUM Temnepatypbl MUHYC 25°C, TOYHblE UM TEXHUYECKME TEeoOONUTbl BCEX
WCMNOMHEHNI OOMKHbI ObITb paboToCnoCcobHbI B OKpyXKatoLen cpede npy BO3AencTBuM Temnepatypbl MuHyc 50°C,
TeodonMTbl BCEX FPYyNMn U MCMOMHEHUA OOMMKHbI ObITb paboTOCNOCOOHbLI B OKpyKalolen cpede npu BO3OeWCTBUM
oTHOocuTenbHoM BnaxHocTn 100% npu Temnepatype nntoc 25°C.

5.13.2 TeogonuTbl B ynakoBke AOMKHbI ObiTb BMOPO- M yOapOnpoOYHbIMU M BblAEpXuBaTb crnegyolime
MEXaHU4eCcKMNe HarpysKku:

- CuHycoupanbHyio Bubpauumio ¢ yckopeHuvem 19,6 m/c2 (2 g) B amanasoHe 4actotr 20-60 'y ans
BbICOKOTOYHbIX TEOA0MNUTOB U yckopeHuem 49 m/c2 (5 g) B auanasoHe YactoT 20-80 Ny ANs TOYHbIX Y TEXHUYECKMX
TEOL0NUTOB;

- MHOrOKpaTHble yaapbl C ONUTENbHOCTBIO yOAapHOro umnynsca 5 Mc ¢ yckopernvem 98 m/c2 (10 g) ans
BbICOKOTOUHbIX TEOAONUTOB U yckopeHneM 147 m/c2 (15 g) AN TOYHbIX U TEXHUYECKUX Teoa0MNNTOB;

- OOMHO4YHbIE yaapbl C ANMTENbHOCTLIO yAAPHOro mMnynbca 3 Mc ¢ yckopeHuem 196 m/c2 (20 g) ans
BbICOKOTOYHbIX TEOA0NUTOB U yckopeHneM 294 m/c2 (30 g) Ans TOYHbIX M TEXHUYECKUX TEOO0NNTOB.

Mo 3aka3y noTpebuTens BbICOKOTOYHblE TEOOOMNUTbHI B YMaKOBKe [AOMKHbl BblOEpXMBaTb BO3AENCTBUE
cuHycomnpanbHon Bnbpaumm ¢ yckopeHmem 39,2 m/c2 (4 g) B guanasoHe YacTtoT 20-60 'y n MHOroKpaTHbIX yaapoB
C ANUTENbHOCTBIO YAApPHOro uMmnynbsca 5 mc ¢ yckopeHuem 147 m/c2 (15 g), TOUHbIE U TEXHUYECKNE TEOOONUTLI B
yNakoBKe - BO3OENCTBME OOUHOYHbBIX YAAPOB C ANMTENbHOCTBIO YAapHOro uMmnyneca 3 mc ¢ yckopeHunem 980 m/c2
(100 g).

5.14 YknapouHble oyTnapbl K TEO4ONUTAM OOSMKHbI OblTb M3rOTOBMEHbLI B OPbI3ro- M NblnesalulieHHOM
WCNOSTHEHUN.

Mo 3akasdy noTpebuTens cnegyeT U3roToBnATh:

- TEOJ0NUTbI - B BPbI3ro- 1 MbinesallmeHHOM UCTIONHEHWM;

- oyTNaApbl ANS MapKWenaepckux TeodoNUTOB - B repMETUYHOM MCMOSHEHUN, No3Bonsowem npunbopam
BblAEpXMBaTb HaXoXAeHVE B BoAe B TeveHne 1 4 Ha rmybuHe He 6onee 1 m.

5.15 CpepaHsas HapaboTka Ha oTka3 JoSkHa ObiTb He MeHee 2300 4 ansi BbiNnycKaeMblX TEOAONIUTOB U He
meHee 3000 4y ans BHOBb pa3pabaTtbiBaeMbIX U MOAEPHU3NPYEMbIX TEOOONNTOB.

5.16 Kputepum oTka3oB AOMKHbI ObITb YCTAHOBMIEHbI B TEXHUYECKMX YCITOBMAX Ha TEO4ONUTbLI KOHKPETHbIX
TUMOB N UCMOMHEHUN.

5.17 CpegHee Bpems BOCCTaHOBMEHMS paboTOCNOCOOHOIO COCTOSHWUSI MPU MESNKOM U TEKYLLEM PEeMOHTE
OOIMKHO ObITb He Bonee 2 4 gns TeogonutoB TMNoB T1, T2 n 9NeKTPOHHBLIX TEo4ONMTOB M He Gonee 14 angd
TEOO0NMUTOB OCTarbHbIX TUMOB N UCTMIONHEHWNA.

5.18 lMonHbIN cpeaHuii CpoK CnyXbbl TeOOONUTOB CredyeT yCTaHaBnMBaTb B TEXHUYECKMX YCMNOBUSX Ha
TeoAONUTbl KOHKPETHbLIX TUMOB WM UcCNonHeHu. Kputepmem npepenbHOro COCTOSIHMA SIBNSIETCS HEOOGXOAMMOCTb
npoBeAeHNsi peMoHTa ¢ 3aTpaTtamu 6onee 50% CTOMMOCTM HOBOro TeogonuTa.

5.19 B koMnneKkT TeogonuTa OOMKHbI BXOOUTD:

a) Habop NpeaMEeTOB MO YXO4Y M CTUPOBKE Npubopa 1 akcnnyataunoHHasa gokymeHtauus no NOCT 2.601;

0) MpUHaANEeXHOCTW, Yka3aHHble B Npunoxexum I

5.20 lNMepeyeHb hyHKUMA, Noanexalmx BblMOAHEHUIO Teo40ONUTaMU, NpMBeaeH B NpuioxeHuun .

5.21 MapkupoBKa 1 ynakoBka TeogonutoB - no FOCT 23543.

6 TpeboBaHnA 6Ge3onacHOCTU

KoHCTpyKuMM TeogonutoB B MapKLeROepCKOM  WCMOSNIHEHUMM LOSKHbI  obecneyvBaTtb B3pbIBO- U
nckpobesonacHble ycnoeus paboTtel ¢ npubopom B cootBeTcTBMM ¢ TOCT 12.1.010 n TOCT 12.1.018.

7 NMpaBuna npnemMkun

MpremMKy TeomonuMToB OCYLLECTBASAT B COOTBETCTBUM C TpeboBaHuamu TOCT 23543 u TeXHUYECKMX
YCIOBUI Ha TEOO0NUTbI KOHKPETHBLIX TUMOB N UCTMIOMNHEHWIA.

8 MeToabl UcnbITaHUN



8.1 WcnbiTaHns TeOOONUTOB U MPUHATME pPELUEHUA MO pesynbrataM UCMbITaHWA OCYLLECTBNSIOT B
COOTBETCTBUM C TpeboBaHusaMM HacTosiwero craHgapta, FTOCT 23543 M TeXHMYECKUX YCNOBMIA Ha TEoOONMUTbI
KOHKPETHLIX TUMOB U UCMOSTHEHNIA.

MeToabl M cpeAcTBa UCMbITAHWI, YKa3aHHbIE B HACTOALLEM CTaHOapTe, MOryT ObiTb 3aMeHeHbl OpYruMu
npu obecneveHnn TpebyeMbiX TOYHOCTU U YCIIOBUI N3MEPEHNIA.

Bce ucnonb3yemble cpeacTBa U3MepPEeHU OOMKHbI ObiTb MOBEPEHbI UMM aTTeCTOBaHbl B YCTAHOBMEHHOM
nopsigke.

8.2 lNpoBepKy TeogonMToB Ha COOTBETCTBME TpeboBaHMAM NyHKTa 2 Tabnuubl 1, a Takke TpeboBaHUSIM
5.2; 5.3; 5.8; 5.9; 5.11; 5.12; 5.19; 5.20; 5.21 HacTosillero craHgapTa NPOBOAAT BU3yasllbHbIM OCMOTPOM,
onpoboBaHUeEM, CIINYEHNEM C TEXHUYECKOM LOKYMEHTaUNEN Ha TeO40NMUTbI KOHKPETHBLIX TUMOB 1 UCMOSNTHEHUN.

8.3 lNpepen paspelwenuna cnegyet onpegenstb no FOCT 15114,

8.4 OnpegeneHne koadUUNEHTOB paccesHus 1 nponyckaHus - no NOCT 23543.

8.5 CpepHioi0 KBagpaTU4ecKyto MOrpeLlHOCTb M3MepeHusa ropmsoHTanbHoro yrna m(cp.)_6eta cnepyet
onpefensitb  NyTeEM MHOTOKpaTHbIX W3MEPEHWA C MOMOLUbD  UCMbITYeMOro Teogonuta obpasuoBoro
(aTTecToBaHHOrO B YCT@HOBIIEHHOM MOpPsiAKE) ropu3oHTanbHOro yrna 6eta M nocnegyowwero CpaBHEHUS!
NoOMy4YeHHbIX 3Ha4YeHUM yrna ¢ ero obpasuoBbiM 3HaYeHWeM. Yron Geta obpasyeTcs HanpaBneHWsIMU Ha CETKU
HUTEN OBYyX KonnvMMaTopoB. 3HadeHue yrna BbidupatoT B npegenax 60-120°, pa3HOCTb BepTUKANbHbLIX YITIOB ABYX
HanpaBfeHni Ha KomnuMmaTopbl JOSPKHa ObiTb He MeHee 20°. TlorpewHocTs 06pas3uoBOro yrma He [OormkHa
npesbiwatb 1/3 gonyckaemon cpegHer KBagpaTUYECKOW MOrpeliHOCTU W3MEPEHMS TOPU3OHTANbHOMO yrra no
nyHkTYy 1 Tabnmubl 1 HacTosiwero ctaHgapTa Ans Tuna ucnbiTyeMoro TeogonuTa. Wamepenue yrma npoBogsaT
[BeHafuaTbio NpMeMamMuy ¢ NnepecTtaHoBKOM NMumba Ha yron 15°.

3HayveHue norpelwHocTn m(cp.)_beTa B yrnoBbIX CEKyHAaX BbIMUCNAOT Mo hopmyne

rié A ; — OTKIOHEHHE H3MEPeHHOIo 3HAYEHHS YTJa j-I0 MPHEMa M3MEPEHHA C
YeHHs, YTJIOBBIE CEKYHIBI;
n — KOJHWYECTBO TIpUEMOB HU3MEpeHUsl yrha.

"®opmyna 2. BeluncneHve sHadeHns norpellHoctn m(cp.)_beta B yrnoBsbIx cekyHaax"

Jdonyckaetca B ycrnoBusiX NPOM3BOACTBA M 3KCnnyataumu 3HadeHne m(cp.)_6eTa onpegenaTtb nyTem
MHOIOKPaTHbIX W3MepeHUn OAHOro HeobpasuoBOro ropu3oHTanbHoro yrna 6era no pesynbTatam BHYTPEHHEN
CXOQMMOCTU M3MepeHHbIX yrroB. lMpu 3aToM 3HadeHue yrma 6erta, KONMYECTBO MPUEMOB U3MEPEHUI N 3HAYEeHUe
yrna nepectaHoBKM NMMbBa NPUHMMAIOT TaKMMM XKe, Kak B BblLLENPUBEAEHHON METOAMKE.

3HayeHwue norpelHocTn m(cp.)_b6eTa B yrnoBbIX CEKyHAaX BbIMUCNAOT No chopmyne

Jj=n
2
fzv}
- -1
My = n-1"’

TA€ V; — OTKIOHEHHE H3MEPEHHOTO 3HaYeHHS YIVIA j-ro NPUEeMa U3MEPEHHUH OT
KOTO 3HaY€HHUSI U3 BCEX NPHEMOB, YIJIOBLIE CEKYHIBL, '
n  — KOJHIECTBO MpPHEMOB H3MEDPEHUA YIa.

"®opmyna 3. BeluncneHnune 3HadeHms norpewHocT m(cp.) _6eTa B yrmnoBbix cekyHgax"

Pe3yanaTb| 000MX nUCnbITaHW cnenyet cynTaTbh yooBIrieTBOPUTENbHbIMU, €CIn BbINMOJTHAETCA yChnoBue



m <=m ,
BeTa BeTa

Toe m - pgomyckaemas cpenHss KBaIpaTHUecKas I[IOTPENHOCTb M3MepeHMUs
Bera
TOPMBOHTAJIBHOTO yIJla B COOTBETCTBMM C Tabmauuel 1 HacToAwWero
cTaHmapTa IJisg TUIla MCHHTYEeMOTO TEOIOJIMTA .

8.6 CpeaHiolo KBagpaTUYeCKylo MOrpeLlHOCTb M3MEepeHns BepTuKarnbHOro yrma m(cp.)_anbda cnepyet
onpefensitb NyTeM MHOMOKpaTHbIX M3MEPEHUI C MOMOLLIbIO UCTIbITYEMOro TeodonmTa obpasuoBbIX (aTTeCTOBaHHbIX
B YCTaAHOBMNEHHOM Nopsiake) BepTUKarnbHbIX YrMoB anbda_j n nocrneayowero CpaBHEHUSA MOSTyYEHHbIX 3HaYeHUN
YyImoB C MX 06pasuoBbiMW 3HaveHusMU. [lorpelHocT o6pasuoBbiX YINOB He [AOMKHbl npesblwaTts 1/3
JornyckaemMon cpefHen KBaapaTUYeCKON MOrpelHOCTU U3MEpPEeHUs BepTUKarnbHOro yrna no NyHkTy 1 tabnuubl 1
HacTosILLero cTaHgapTa ANns Tuna ucnbITyeMoro Teogonuta. BepTukanbHble yrmbl a_j 06pasyoTcst HanpaBneHUsMm
Ha ceTkM konnumartopoB. KonmnuyecTtBo yrnoB [OMKHO OblTb 3, NPMEMOB M3MEpEHU Kaxaoro yrnma - 6 ans
BbICOKOTOYHbIX TEOAONUTOB M 4 Ans TOYHbIX M TEXHUYECKMX TeodoNnuToB. Pasmepbl YrnoB - Npou3BOMbHble B
npegenax AMana3oHOB U3MepeHns BepTUKanbHbIX YII0B, yCTAaHOBMEHHbIX B Tabnuvue 1 HacToswwero ctaHgapTa.

3HayeHue norpeLHocT! m(cp.)_anba B YrnoBbIX CEKyHOAxX BbIMUCAAIOT No hopmyne

j=k j=n
2 XA
i=1 f=1
m, = —

-

rae A, — OTKIOHEHUE H3MEPEHHOIrO 3HAYECHHA [-TO YTINA j-TO NpHeMa U3Mepe
3HAYEHHUsI, YIIOBbIe CEKYHARI;
kK — KOJMYecTBO U3MepsieMBIX YIJIOB;
n  — KOJIHYECTBO NPUEMOB M3MEPEHHI KAXIOro YIa.

)

"®opmyna 4. BeluncneHne 3HadeHns norpeLlHocT m(cp.)_anbda B yrnoBbiX cekyHaax"

[onyckaetcs B YyCnoBMsX MPOU3BOACTBA W SKCMnyaTauum 3HadYeHWe m_anbdga onpenensatb nyTem
MHOTOKpPaTHbIX U3MEepeHnn HeobpasLoBbIX BepTMKamNbHbIX YIMOB anbda i no pesynbratam BHYTPEHHEN
CXOOMMOCTU M3MEpPEHHbIX YrnoB. KomnmMyecTBO M3MeEpPSEMbIX BEpPTUKaNbHbIX YIMOB W KONMUYECTBO MNPUEMOB
N3MepeHNn Kaxxaoro yrrna npUHNUMaroT TakMMK Xe, Kak B BblLLenpuBeaeHHON MeTOAMKe.

3HayeHue norpeLHocTM M(cp.)_anbga B yrnoBbiX CEKyHAAX BbIMUCASIOT No dopmyne

i=k j=n
2
:z: :Z: v;i
- f=1 j=1
m, = T
a k(n-1) °
rac YI" — OTKJIOHEHHC H3IMECPCHHOIO 3HAYCHHA i-ro yraa j'm NpHEeMa H3MCPCHE

THYECKOro 3Ha4YeHHS U3 BceX NPUEMOB, YINIOBhi€ CEKYHARI;
kK — KOMMYecTBO M3MEPEHHBIX YIJIOB;
n — KOJHYeCTBO NPHEMOB H3MEpEHU Kaxioro yria.

"®opmyna 5. BeluncneHve 3HadeHns norpelwHocT m(cp.)_anbda B yrnoBbIx cekyHaax"

PGSyJ'IbTaTbI 000ouX ncnbITaHWn crnegyert cH4nTaTb yooBreTBOPUTESIbHbIMU, €CIN BbINOJTHAETCA yCrnoBue



Toe m - ImomnyckaeMas CpenHas KBalpaTuueckKasd [NOTPEUHOCTbL M3MepeHUd
anbda
BEPTUKAJILHOTO YyIJla B COOTBETCTBUM C Tabauiieyr 1 HaCTOSmETo
CTaHIApTa OJis TUIa MCIBETYEeMOT'O TEOIOJIMUTA .

8.7 Yeennyenue I 3putensHon TpyObl onpeaensoT no dopmyne

D
d
I = ' (6)
D
n
roe D - ImaMeTp oTeBepcTusa mmadparmel, yCTaHaABJIMBAeMOM Hepen OOBEKTUBOM
d
3PUTEJIbHOM TPYOH, MUBMEPSEME C I[IOMOUIBI MWTaHT'eHUMPKYJIS IO
T'OCT 166, MwMm;
D - IOuaMeTp M300paxeHMd OTBepCcTud OuadparMmel 3a OKYyJISPOM TPYOEH,
n

MBMepHeMbHZ C IIOMOUIBIO OMHaMeTpa C LIEHOW IOeJIeHUS KaJIb 0,1 MM,
MM .

Onametp guadparmbl D_d gormkeH ObiTb MeHbLUe CBETOBOrO AvamMerpa NnepBoW NUH3bI 0O6bekTuBa He
6onee yem Ha 10%.

Mepen namepeHvem 3HadeHun D_d n D_wm okynap 3putenbHon TpyObl criedyeT YCTaHOBWUTb Ha HyIb
ONONTPUIA, a 3puTenbHYI0 TPYBY chokycupoBaTb Ha BECKOHEYHOCTb.

8.8 muameTp BxoaHOro 3padka D_Bx B MunnumeTpax onpeaenstoTt no opmyrne

D =T x D ’ (7)
BX BEIX

roe D - IOMaMeTp BHIXOIHOTO 3pauka, ONpPemesIseMbli C NOMOILI IMHaMeTpa C
BBIX
HeHor mejyieHusa mkaJel 0,1 MM, MM.

8.9 HaumeHbluee paccTosiHue BM3NPOBaHMA U3MepslT € nomowbio pynetkm no [OCT 7502 no
rOpM3oHTanNM Mexagy BepTUKanbHOW OCbl TeodonuTa M bGrivkanwum K Hemy o6bekToM (Hanpumep, FIMHENKOW C
MUIIIMMETPOBON LLIKANOW), UMeIWNM YeTkoe usobpaxeHne B nore 3peHus Tpybbl Npu KparHem MONOXEHUM
doKycupyoLLEen NNH3bI.

8.10 LeHy pgerneHvs UMIMHOPUYECKOrO YPOBHA OMpedensioT Ha SK3ameHaTope C LEeHOW AeneHus LKanbl
N3MepuTENbHOrO BMHTA 1" ANA BbICOKOTOYHBIX M TOYHbIX TEOAONUTOB M 5" ANA TeXHWYeCcKnx TeodonUTOB NyTeMm
MHOIOKPaTHbIX NePeCcTaHOBOK NU3MEePUTENBHOMO BUHTA.

N3mepeHus BbinonHaAOT B ABa npuema. Kaxabwi npvem BkmovaeT B ceba npsmoe m obpatHoe
nepemMeLleHns nysbipbka BAOMb LUKanbl aMnysibl YPOBHS, NMPU 3TOM YMNCIO NEPEeCTaHOBOK M3MEPUTENIbHOMO BUHTA B
KaXXAOM HanpaBrieHUn nepemMeLleHuns - He MeHee OBYX.

EAVHWYHBIE 3HaYeHWA LieHbl AeneHns Tay_j B YIMOBbIX CEKyHAaX BbIYMCIIAT No dhopmyrne

=M
1;= ]
7 q
roe p; — HHTEpBAX Jj-# TIEpeCcCTaHOBKH W3MEPUTEJBHOTO BHHTA 3K3aMEHAaTopa
jieHe JedeHUS LWIMHEPHYECKOro YpPoBHS No tabauue 1 HacTosy
HCHBITYEMOT0 TEOHOTHTa, YIMIOBRIC CEKYHIbI,;

d. — 3Ha9eHHe j-To NepeMeeHH ITy3bIpbKa YPOBHA, NeieHUS IIKATB aM

J

"®opmyna 8. BeluncneHve eanHUYHLIX 3Ha4YEeHWUI LeHbl eneHus Tay_j B YrroBbIX cekyHaax"

OkKoHYaTenbHoe 3Ha4YeHne LeHbl AeneHna ypoBHA Tay B YIMOBbIX CEKyHOAX BbIYNCIAIOT MO (bopmyne.
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rme ¢ — cyMMapHoe KOJHMYECTBO [TepecTaHOBOK H3IMEPHTENBHOrO BHHTA 3K3aMe
IOBYX MPHEMOB H3MEPEHHS.

"®opmyna 9. BeluncneHve okoH4YaTENBHOMO 3HAYEHMS LiEHbI AENEeHNS YPOBHSA Tay B YINOBbIX CekyHaax"

Pe3yanaTb| ncnbITaHUM cnenyet cy4MTaTb yaoBNEeTBOPUTENbHbIMU, eCnn LeHa aeneHna umnuHopuyeckoro
YPOBHS, paccyuTaHHas no gopmyne (9), cootBeTcTByeT TpeboBaHnsaM nyHkTa 6 Tabnuubl 1 HacTosLWero ctaHgapTa
Onst TMna MCnblTyeMOro TeodonuTa C yY4eToM npefernbHbiX AoMyCcKaeMbiX OTKIMOHEHWN ueHbl aeneHus no FOCT
2386.

8.11 Macchbl TeogonuTta u cyTnapa onpeaensitoT B3BeLLUMBAHMEM Ha Becax NS CTaTU4eCcKoro B3BeLLUBaHMWS
06bl4HOro knacca To4HocTh no MOCT 29329.

8.12 OnpepgeneHne paboyero agnanaszoHa koMmrneHcaTopa U MOrpeLLHOCTM KOMMeHcaunm

8.12.1 lmana3oH paboTkl KOMMNeHcaTopa onpeaensoT No OTKIIOHEHUSAM OTCYETOB MO BEPTUKANIbHOMY Kpyry
NpW HaKIMoHe BepTMKanbHOW OCKM TEO40NNTA B HANpaBneHNN NMHUN BU3NPOBaHUS.

YcTaHaBnuBaloT TEOAONUT Ha KECTKOM OCHOBaHMM Takum ob6pa3om, 4ToObl OAMH N3 ero NOgbLEMHbIX BUHTOB
pacnonarancsi B HanpasfieHUM NHUU BU3MpoBaHus. MpuBogdaT TeogonuTt B paboyvee NOMNoOXeHWe u 3akpennsawoT
3puTenbHyto Tpyby. Habniogas B OTCYETHbIA MWMKPOCKON Teogonuta, MfaBHO BpallalT MNOABbEMHBLIA BUHT
NnoAcCTaBKKN, HAXOOSALWMNACA B NITIOCKOCTM BU3UPOBAHUSA, 4O MOMEHTa OKOHYaHUA U3MEHEHUI OTCHETOB U (MKCUpPYIOT
OTCYET NO BepTUKanbHOMYy Kpyry b_1. BpawialoT NOABbEMHbIA BUHT B MPOTMBOMOIOXHOM HanpasreHun 40 MOMEHTa
OKOHYaHUSA U3MEHEHUI OTCYETOB, (PMKCUPYHOT BTOPOW OTCYET MO BepTukanbHOMY Kpyry b 2. [lnanasoH paboThbl
KOMMeHcaTopa onpeaensioT Mo MakCUMManbHOMY YITy HaknoHa, Mpyv KOTOPOM CUcTemMaTuyeckasi norpeLuHoCTb
KOMMeHcaumnm HaxoguTcsa B Npedenax Aonycka, YCTaHOBMIEHHOrO B Tabnuvue 2 HacTOsILLEro ctaHgapTa Ans Tuna
UCNbITYeMOro Teofgonura.

lMpomexyToyHOoe 3HayeHue AmanasoHa paboTbl komneHcaTopa K B yrmoBbIX MUHYTax BbIYMCASKOT MO

dopmyne

b - b |
1 2
IK = +- —————. (10)
2

OnucaHHble [OencTBust MOBTOPSIOT TPWXKAbI, 3@ OKOH4YaTElNbHbIA pe3ynbTaT MNPUHUMAalOT CcpeaHee
apudmeTnyeckoe 3HauYeHue.

[1na anekTpoOHHbLIX TEOOONNTOB METoAMKa onpeaeneHus paboyero agnanasoHa koMmneHcaTopa AormkHa ObiTb
yCTaHOBIIEHA B TEXHUYECKMX YCITOBUSIX.

8.12.2 TlorpelHocTb paboTbl komneHcatopa [enbta k onpenensitoT ¢ MNOMOLWBI KonnumaTtopa c
dOoKyCHbIM paccTosiHuem Tpybbl B npegenax 350-500 MM. YcTaHaBnuMBatoT TEOAONUT Tak e, Kak ykasaHo B 8.12.1,
1 nepes HUM pacrnornaratT Konnmmartop. M3amepeHust BbINOMHAIOT B MOCNeN0BaTENbHOCTHU:

a) HAaBOOAT rOPU3OHTASNIBHYIO HUTb CETKM 3PUTENBHOM TPYObl TEOA0MMTA HA HUTb KONNMMAaTopa;

0) bMKCUpyOT OTCYET MO BepTMKaNbHOMY Kpyry TeogonuTa b_0;

B) M3MEHSS HAKMOH TeodonuTa BpalleHMeM MOABbEMHOro BMHTA Ha 1' BNMoTb A0 KparHero paboyero
MONOXEHMs1 KOMMEHcaTopa W BbINOMHAS OEWCTBUMS MO NepeyncrnieHnio a), UKCUpyoT oTcyeTbl b' j no
BEPTUKANbHOMY KPYry O5S BbICOKOTOYHbIX U TOYHbIX TEOO4ONMTOB UMM MO OTCYETHOW CUCTEMe KornumaTtopa Ans
TEXHUYECKUX TEOL0NUTOB;

r) BbIMNOMHAT AENCTBUMA MO MNEpeyvCrieHnio B) Mpu BpaleHuM MOObEeMHOr0 BWHTA B OBpaTHOM
HanpasneHnn 4O BO3BpaLLeHNss TEOA0NNTa B UCXOAHOE NOSNOXEHNe, NPy 3TOM PUKCUPYIOT OTCHEThI b"_j.

EouHuYHbe 3HadeHuss norpewHocTer [enbta_Kj B yrNoBbIX CEKyHAAX Ha  YIMOBYH  MUHYTY,
COOTBETCTBYIOLLME j-y YrNy HAKNoOHa OCU TEOA0NUTA, BbIYUCAAT Mo hopmyrne



tae b= (b/+b;")/2, yrNIOBEIE CeKYHIBI;
v, - 3HaYeHHE j-TC yIJIa HaKIOHA OCH TEONOJHTA, GUKCHPYEMOE IO YPOBHE
KDPYTY TEOMONKATA, YTIIOBbIE MUHYTHL.

"®opmyna 11. BbluucneHne eguHMYHbIX 3HaYeHUn norpeluHocTen fenbta_Kj B yrmoBblIX CEeKyHOAX Ha YrrioByto
MUWHYTY, COOTBETCTBYIOLLMX -y YTy HaKnoHa ocu TeogonuTa”

M3 Bcex 3HaveHun [enbta_kj, nonyYeHHbIX ONMCaHHbIM METOAO0M, BbIMUCAAT cpeaHee apudmeTnyeckoe.
3a oKoH4YaTenbHbIN pe3ynbTaT NPUHMMAIOT cpeaHee apudmeTMyeckoe, NoyYeHHOe No pesynbTatam ABYX MPUeMOoB
N3MepeHus.

AHanornyHble AeNCTBUS N pacyeTbl BbIMOSHSKOT M NMPU HAaKIoOHe OCY TEOAO0NMTA B NITIOCKOCTU BU3UPOBaHUS
B MPOTUBOMNOSIOXKHOM HamnpaBneHnn.

Pesynbtathl MCMbITaHWA crieqyeT cuuTaTb YOOBNETBOPUTENbHLIMU, €CNU KaXAaoe W3 OBYX HaWAeHHbIX
3Ha4YeHM norpewHocTn paboTbl KOMMEHcATopa, COOTBETCTBYIOLMX HakKMoHaM oOcu Teogonuta B ABYX
NPOTUBOMOJOXHLIX HaMpaBneHnsix, He ByaeT NpeBbiWwaTh Npegerns! AoMYCKAaeMon CUCTEMATUYECKON MOrPELLHOCTM
KOMMeHcaumy no 1abnuue 2 HacTosALWero cTaHaapTa AN Tuna UCnbITyeMoro Teogonura.

8.13 MOMEHT Cunbl TPEHWUSI MOKOS MOABWKHBIX Y3MOB ONPeAensoT C NOMOLLbI AMHAMOMETPA C Npeaenamm
JonyckaemMon oCHOBHoM norpetuHoctn +-0,1 H.

K MaxoBuuKy WCMbITYEMOrO BUHTA MPUCOEOMHAIOT OUHAMOMETP W MMaBHbIM W3MEHEHWEM KpYTSLLEro
MOMEHTAa, NMpUraraeMoro K MaxoBu4Ky Yyepes AMHamMoMeTp, JOCTUraloT Havana BpalleHUs MaxoBuYka 1 (PUKCUpYoT
OTCYeT MO LKane guHaMmomeTpa.

3HayeHne MoMeHTa cunbl TpeHUSA NoKoA M B HBHOTOHAX Ha METP onpeaenstoT No opmyne

M = F1, (12)
roe F - cuna TPEeHUS IoKo4g, IPWUJIOXEHHAasS K MaxOBMUKY U M3MepeHHasd
ouHamMoMeTpowm, H;
1 - njneyo cuiel, M3MepseMoe JmMHenkoy no I'OCT 427, M.

8.14 HanmeHblLUee paccTosiHue BU3MPOBaHUS ONTUYECKUM LIEHTPUPOM OMNpPeaensioT UsMepeHmeM pyneTkom
no NOCT 7502 no BepTuKanu Mexay HUXHEeN NNocKOCTbO MOACTaBKM Teo40NUTa, Npu cpefHeM MoSIOXKEHUN BUHTOB
NnoAactaBku, M Onwkaiwmm K He obbekTom (Hanpumep, MWSIMMETPOBOW LUKANOW), MMEKLWMM 4eTKoe
n3obpakeHne B Nore 3peHns ONTUYECKOTO LIEHTpMpPa Npu KpanHeEM NMOMOXEHUN ero oOKyCUpYHOLLLEro YCTPOMCTBA.

8.15 VcnblTaHne Teogonuta Ha YCTOMYMBOCTL K BO3OENCTBUIO TemnepaTtypbl NPOBOAAT B Kamepe Tenna
(xoroga). Metoamka mcnbitaHuii - no FTOCT 23543. Bpemsi BblgepKku TeodonmTa B kamepe Tenna (xonoga) - 2 u.
lMocrne BblaepxuBaHWs B kamepe Tenmna (xornoga), He w3Bnekas TeogonwuT W3  KaMepbl, MpPOBEpPSoT
paboToCcnOCOBHOCTE €ro MOABWXKHBIX Y3MOB W BBLIMOMHAT C MOMOLBK TeodonuMta npobHble M3MepeHus
rOpM30OHTamNbHbIX U BEpPTUKambHbIX YIMOB. TE€OAONWUT CYMTAKOT BblAEpXKaBLUMM WCMbITAHWE HAa YCTOMYMBOCTb K
BO3LENCTBUIO TemnepaTypbl, €cnM npu MNpPoBHbIX U3MepeHMsX He OygeT oOHapyXeHO OTKa3oB ero
PYHKLNOHMPOBAHUS.

WUcnbiTaHne Teogonuta Ha paboToCNOCOGHOCTb NPU MOBLILLEHHOW BAAXHOCTWM NPOBOAAT B KaMepe Bnaru.
MeToamka ucnbitTaHni - no FOCT 23543. Bpems BblAepKKM B kamepe Bnarv - 8 4 Ans TOYHbIX U TEXHUYECKMX
TEOO0NUTOB, KPOME ANEKTPOHHBIX, U 4 Y ANsi BLICOKOTOYHbIX Y SMEKTPOHHbLIX Teo40NUTOB. [locne BbiaepKuBaHus B
Kamepe Bnarm TEOOONUT W3BMEKalT W3 Kamepbl W BbIMOMHST MNPOGHbIE W3MEPEHUS TOPU3OHTAlbHbLIX U
BEPTUKANbHbIX YrMOB. TeoOONUT CHMTAOT BbIAEPXKABLUMM UCMbITaHWE Ha paboToCcnoCOBHOCTL NMPWU MOBLILLIEHHON
BMaXXHOCTW, €CNX NpU NPOOHLIX N3MepPeHUAX He OyaeT 0GHapYyXEHO OTKa30B ero PYHKLMOHNPOBaHUS.

8.16 VicnbiTaHusa Teogonuta Ha BUOPO- U yaaponpoYHocTb NpoBogdat no metoaunke NOCT 23543. Pexumel
UCMbITaHWI Ha BUOPO- 1 yaapHOM cTeHaax - no 5.13.2 HacTosiwero craHgapTa.

Bpems ncnbiTaHuin Ha BubpocTeHae - 1 u.

Bpems ucnbiTaHWiA Ha yaapHOM CTeHAe Npu BO3AEWCTBMM MHOrOKpaTHbIX yaapoB - 0,5 4 ¢ o0Wwum vmcnom
yaapoB He MeHee 3000. MNpu ncnblTaHUM Ha BO3AENCTBME OOMHOYHLIX YOAPOB OCYLLECTBASOT OAMH yaap Ans
BbICOKOTOYHbIX U 3NIEKTPOHHbIX TEOA0NUTOB 1 TPU yAapa ANst TEOA40NUTOB OCTanbHbIX TUMOB U UCMOSTHEHNNA.



lMocne kaXgoro M3 YyKasaHHbIX BWAOB WCMbITAHWUA BBINOMHAKT C MOMOLWbBIO Teogonuta, npobHble
N3MEpPEHUs] TOPU3OHTamNbHbIX U BEPTUKambHbIX YITOB, OLeHMBasi paboTocnocoBHOCTb €ro y3noB M 3reMEHTOB.
TeomonuT cunTaroT BblAep)KaBLUMM UCMbITAHWS HA MeXaHWU4eCKY MPOYHOCTb, eCM NpU NPOGHbLIX N3MEPEHUAX He
OyneT obHapyXeHO 0TKa30B ero PyHKLMOHNPOBaHUS.

[onyckaeTcs B TEXHNYECKUX YCIOBUAX HA TEOOOMNUTbI KOHKPETHBLIX TUMOB WM UCMOMHEHWIA YCTaHaBNMMBaTb
OOMONHNUTESNBbHbBIE MPOBEPKN.

8.17 VicnbiTaHnsa Ha OpbI3ro- 1 Nbine3allmeHHOCTb NpoBoaaT no metoauke FOCT 23543.

Mpu npoBepke OpbI3ro- 1 Nbine3auLLIeHHOCTM hyTnapa Teo4oN T UCMbLITEIBAOT B KaMepe AoXAsA (Mbln),
npeaBapuTenbHO NMOMecTMB B (pyTnsap. PesynbtaTbl MCNbITAHWIA CYMTAKOT YOOBETBOPUTENbHLIMKU, €CNKU nocrne
UCMNbITaHWIN Ha NOBEPXHOCTAX TEOA40NNTa OTCYTCTBYET Brara (nbifb).

Mpu npoBepke GPbLI3ro- 1 Nbife3alMWLEHHOCTM TEO4ONNTa ero UCMbITEIBAKOT B Kamepe goxas (nbinu) 6e3
dyTnapa. Nocne ucnbiTaHMn NPOBEPSIOT HaANMuUMe UNKU OTCYTCTBUE Bnaru (Nbifiv) Ha BHYTPEHHUX MOBEPXHOCTAX
TeodonmTa 1 BbINOMHSAKT C €ro NOMOLLIO NPOBHLIE M3MEPEHUS TOPUSOHTANbHLIX Y BEPTUKamNbHbIX YrroB. TeogonuT
CUMTalOT BblAEPXKaBLUMM MCMbITaHUA Ha OpbI3ro- U MbiNe3awneHHOCTb, eCNN Ha BHYTPEHHUX MOBEPXHOCTSIX
OTCYTCTBYET Briara (Mbifb) U NpU NPOOHbBIX M3MEPEHUSAX HE 0BHapY>KEHO OTKA30B ero yHKLIMOHMPOBAHUSI.

Mpu npoBepke TpeboBaHUS K repmeTu4HOCTU dyTnspa yTnsap C ynakoBaHHbIM B HEM TeOOONUTOM
norpy><atT B BoAy Ha rmybuHy 1 M 1 BbiAepXMBaOT Nof BOAOW B TeveHue 1 4. PesynbTaTtbl MCMbITAHUS CYATAKOT
YAOBNETBOPUTESNBHBIMU, €CIM MOCIE UCMbITAHUS! HAa MOBEPXHOCTSIX TEOA0NUTa OTCYTCTBYET Bhara.

8.18 UcnbiTaHna TeogonuToB Ha HageHocTb - no FTOCT 2354 3.

8.19 VcnbiTaHms Ha B3pbiBe- U UCKPOHE30MACHOCTb TEOOONMMTOB B MapKLEengepCckoM UCMOSTHEHWUM
NpOBOAAT MO METOAMKE, YCTAHOBMNEHHOW B TEXHNYECKNX YCIOBUSIX.

9 TpaHcnopTUpOBaHME U XpaHeHune

TpaHcnopTUpoBaHWe N xpaHeHne TeogonutoB ocywlecTenstoT no NOCT 23543 n TEXHUYECKNM YCITOBUAM
Ha TeodonUTbl KOHKPETHBLIX TUMOB M UCNOSTHEHNIA.

10 Yka3aHusa no akcnnyataumm

YkasaHua no akcnnyataumu TeogorutoB - no MOCT 23543 M TeXHUYECKUM YCNOBMSM Ha TeOodonuThl
KOHKPETHBIX TUMOB U UCNOMHEHNN.

11 NapaHTUK narotoBuTENA

11.1 U3rotoBuTENb rapaHTMpyeT COOTBETCTBME TEOAONUTOB TpebOBaHWAM HACTOSILLEro cTaHgapTa npwu
cobnogeHun npaesmn aKkcnyartalmm, TPaHCNOPTMPOBAHMS U XPaAHEHWSI.

11.2 MapaHTMNHbBIN CPOK XPaHEHUSA OMTUKO-MEXaHUYECKNX TEOAONNTOB - 5 NeT, ANeKTPOHHbIX Te0A0MNNTOB -
3 roga ¢ MOMEHTa U3roToBMNEHUs.

11.3 TapaHTUMHbBIA CPOK 3KCnnyaTauum OMNTUKO-MEXaHUYECKUMX TeOoAOnUMTOB - 3 roda, 9SMNeKTPOHHbIX
TeoOoNUTOB - 2 rofa co AHSA BBOAA B 3KCMnyaTaumio.

MpunoxeHue A
(obs3aTenbHOE)

I'Iopa.qox NnocTpoeHusd ycrnoBHOro 00603Ha4YeHUs Teo4ONUTOB

B ycnoBHoe o6o3HauyeHve TeogonuTa AOSPKHbI BXOAUTH ODO3HaYeHUs Tuna M UCMOMHEHWUs Teogonura u
obo3HaveHne HacTosiwero craHgapta. Ecnv nmeer mecto coyeTaHMe HECKOMbKMX WCMOMHEHWA B OOHOM Tune
TeogonuTa, To Ux 0003HaYeHNs OOIMKHbI CnefoBaTh B NOpsifke, COOTBETCTBYHOLWEM 4.2 HACTOsILWero crtaHgapra.
Ecnu Teomonut mmeet 3putenbHyto TpyOy npamoro usobpaxeHusi, TO B ycrnoBHoe o6o3HadeHue TeoponuTa
nobasnsoT 6yksy M.

Mpumepsl

1 TeoponuT ¢ gonyckaemMow NOrPELLHOCTLI0 U3MEPEHNST TOPU3OHTANBHOIO yria 2" ¢ KOMNEHCATOPOM YIToB
HaKIoHa, aBTOKOMMMALNOHHbIN:

T2KA IT'OCT 10529-96

2 Teoponut C ponyckaemMon MOrpeLlHoOCTbl0 M3MepeHus ropusoHTanbHoro yrna 30" ¢ ypoBHeEM npu

BEPTUKANBHOM Kpyre 1 3puTenibHon Tpybon NpsiMoro n3obpaxkeHus, MapKLLIEeNaepCKU:
T30MIM FOCT 10529-96



3 TeopgonuTt ¢ gonyckaemMon NOrpeLLHOCTbI0 U3MEPEHUSA FOPU3OHTaNbHOrO yrna 5", aneKTPOHHbIN:
T53 IFOCT 10529-96
Ona moagmdmkauun TeogonMToB [OMNycKaeTcsl Neper YCrnoBHbIM 0003HAaYeHWEM TeodonuTa ykasbliBaTb
nopsiakoBbI HoMep Mogenn, Hanpumep 3T2KA.

* B ycnoBHoe 0603HayYeHne anekTpoHHOro Teofonuta Gyksy I gonyckaeTcs He BKIoYaTh.

MpunoxeHne b
(cnpaBoy4HoOeE)

OcHOBHble 06nacTy NPUMEHEHUsA TeOA0NUTOB

Tabnuua b.1

Ppyl’[l’[bl M UCIIOJIHEHUMA TeOIOOJIMTOB

ObjlacTu NpMMeHEeHMA

BEICOKOTOUHEIE M TOUHEE

BEICOKOTOUHEIE u TOUHEIE
ABTOKOJIIIMMALIMOHHEIE

ToOUHBEIE M TEXHUUECKUE

TOUHEIE u TeXHUUECKUE
MapKlelIepCcKue

VsmMepeHMe yIJIOB B
reone3nYeCKUx CeTHax.

TOCyHOapCTBEHHEX
[IpukilanHad Treones3sus

KOHTPOJIEHO-M3MEPUTEJIb HEIE pPaboOTH.
[IlpukyiagHasa Teonesud

JI3MepeHMe yIJIOB B TI'eOIe3UUYEeCKMX CeTAx
CI'yUIeHMA M CBEeMOYHHX CeTAX. TeOomOoJIMTHEE
M UCIIOJIHUTEJIbHEIE CBheMKM. J3HCKATEeJIbCKHUE
paboTel. llpukjanHasa reone3sus
Mapkueynepckre paboTe Ha [NOBEPXHOCTU U B

IIOO3EMHEIX T'OPHEIX BpraGOTKaX

MpunoxeHue B
(ob6s3aTenbHoOE)

Hepequb OOMNOJTHUTENbHbIX NOKa3aTenen TeoaoNINTOB, yCTaHaBNMUBaeMbIX B TeXHUNYECKUX YCNOBUAX

Tabnuua B.1
[IoxazaTeyb TpyHnel ¥ MCIOJIHEHUS TeOINOJIMTOB
1 KozddpmumeHT HUTAHOTO IaJibHOMEPA TOuHEIE ¥ TEexXHUYECKME, KpoMe
aBTOKOJIJIMMalMOHHEIX
2 YTJIOBOe pacCCTOSHME MeXIy BepTUKaJIbHEMM |KpoMme aBTOKOJIIMMALMOHHBIX
WTPUXAMU CEeTKMU
3 PeH OTCUETHOM CMUCTEME! Kpome TexuHmMueckux Tunos T30 u
T60 M BJIEKTPOHHBIX
4 TlorpemHOCTb IOMaMeTpPOB JumOa BEICOKOTOYHEIE UM TOUYHHE, KpOoMe

Turna TS5 M BIJIEeKTPOHHEIX

5 OKCLEHTPUCUTET ajmumalrl M JmMmOa C OOHOCTOPOHHMM

IO KpyTraMm

OTCUMTEIBAHMEM

6 T'aBapuTHEE pPa3MEepH Bce TIpyHmoel M MUCIOJIHEHUS



7 YrJOoBOe IOJiIe 3peHUd TPyOH

8 YmaJsieHMe BHIXOIOHOTO 3pauka

9 lleHa nOeJyieHUs YPOBHEN

10 IpaBMJABHOCTL BPalleHUs aJaMIaIbl

11 HakJIOH IOPMBOHTAaJIbHOM OCH

12 KauecTBO M3B0OOpPaxeHUs TPYOH

13 V3MeHeHMEe KOJIJIMMAlMOHHOM IMOTPEMHOCTU
u MecTa HYJda (seHuTa) npu
nepedoKyCUpPOBKe TPYOB

14 PaboumM IOManaz30H HABOOAWMX YCTPOMCTB
15 TIonHB CPEemHUM CPOK CJIYyXOB TEOHNOJIUTa
16 KpuTepum OTKa30B TEOOOJIMUTA

17 lLeHa nejeHuUsa KpPyI'OB

18 TpeBoBaHUA K B3PEIBO— n
UCKPODE30NaCHOCTU

19 BpewMmsa noJsiydyeHMs OINHOI'O OTCUETa

20 MIpOonOJIXUTEJIbHOCTL HEIPEPEBHOM padoTh
MCTOYHMKOB MNUTaHUA

21 TlorpebiygeMas MOUHOCTH

To xe

KpomMe 5IJIeKTPOHHEIX

Mapkuennepckue

SJIEeKTPOHHEIE

To xe

MpunoxeHue I

(pekomeHgyemoe)
I'Iepequb anIHa.qne)KHOCTeVI, BXoAALWMUX B KOMNJIEKT Teo4onunTa
Ta6bnuua '
[IpMHaOJIeXHOCThb Iisa Dpynn M MCHOJIHEHMM TEONOJIMTOB
BEICOKOTOUYHEIX TOUHBIX TexXHUYECKUX
YKIJIaOouHBM QyTIap + + +
IlTaTB C HUTSAHBEIM OTBECOM + + +
TPaHCHOPTUMPOBOUHEIM SIMK + + +
Hacazmka Ha OKyJApH 3PUTEJIBHOM + + +
TPpyOBl ¥ MUKPOCKOIAa
JiImH30BasA Hacagka Ha OOBEKTUB + + +
TPYOBL




JonosHMUTEeNbHass CeTKa HUTEeM Bula
2 nmo 5.3 HacTodmWero cTaHmapTa

CBeTOBEE BIM3MPHBIE L EJIN

Bepkajio - Hacaka Ha OOBEeKTUB
TPyOEL

HaxkjlanHOM ypOBEHbBb
YpoBeHb Ha TpyOy

OpueHTUP-OyCCOJIb (kpowme
aBTOKOJIJIMMALUMOHHEIX )

IeHTPUPOBOUYHAS IIJIMTA

KomMnyiexT obopyInoOBaHUS onsa
paboTH IO TPEeXWTaTUMBHOMY MeTOIYy

KoMIIekT »JIeKTPpoobOopyIoOoBaHMUSA I10
OVHKTY 6 Tabamupl 3 HACTOLAMETO
cTaHmapTa

JOMOJIHUT &JIL HEI LUMUIIVHOPUYE CKUMA
ypoBeHb 60"/2 MM

BilaromnorJomanumi IIaTPOH B
byTiape

TeHT OJI9 BallMTE TEOHNOJMTa OT
COJIHEUHHIX JIyuen

CbeMHEE OKYJISPHL 3PUTEJIbHOM
TpyOLl PasHLIX yBEeJIMYEHUN

UexoJl Ha TeonoJiuT

[IpusMeHHaa Hacanka Ha OOBEKTUB
3PUTEJIBHOM TPYyOH

IIBa mieueBBIX peMHA K QyTispam
KomMmiekT mNpMHAIOJIEXHOCTEN OJist
aCTPOHOMMUECKUX ONpenesIeHMM IO
COJIHLLY

JICTOUHMK DBJIEKTPONUTAHUA

3apsanHoe YyCTPOMCTBO

s

IOnsa MapKuennepCcKuUx

+ +

519 aBTOKOJIJIMMALMOHHBIX

BJIEKTPOHHEIX M MapKIEeNIepCKUX

To xe

[IpyMeuaume - 3Hak "+" O3HauvaeT NPMMEHSEMOCTBb IPMHAIJIEXHOCTM, 3HaAK "

— HEIIPMMEHAEMOCTb

MNepeyeHb (hYHKUUIA, BbINOJHAEMbIX TEOA0NUTAMMU

MpunoxeHue O
(ob6s3aTenbHoOE)



OYHKUMS [IprMeHaeMOCTb OYHKUMM OJIS TPYI
TeOOOJIMTOB
BEICOKOTOYHEIX TOUHBIX TexXHUYEeCKUX

1 VizMepeHMe TOPMBOHTAJIbHEIX U + + +
BEPTUMKAJIbHBIX YIJIOB (SeHI/ITHbIX
PacCTOSHUM)
2 VIsMepeHMe PacCCTOSHUNM HUTSIHEIM - + +
OaJjib HOMEPOM
3 lVisMepeHMe yIJIOB IPU KPYTHX + + -
BU3UPOBaHUAX* (1)
4 TIpoekTMpPOBaHME BEPTUKAaJIbHEX - - +*(2)
JIMHUN (cTBOPA) c IIOMOIIEIO
nprsve 90° B BuIe Hacamky Ha
OOBEKTUBR TPyOBI* (1)
5 JI3MepeHMe MaTHUTHBX a3UMYyTOB - +* (1) +
10 OpMEeHTUP-OyCCcoun
6 IIpUCHIOCOBJIEHHOCTL IJjig Pa®OoTH - + +* (1)
CO CBEeTOHNAaJIbHOMEPHOM HaCaIKOoM
7 VisMepeHMA IO TPEXWTATUBHOMY - + -
MeTonmy c MCIIOJIb30BaHUEM
BUBMPHEIX Lejen* (1)
8 VisMepeHMe IIPEBHIIEHUMN - + +
TOPM3OHTAJIBHEIM JIY4YOM
9 ACTpOHOMMUECKHUE + +*(3) -
onpeneyieHmua* (1)
10 VisMepeHMSA B HOYHEIX YCJIOBUSAX + + +* (1)
c MCIIOJIb30BaHUEM KOMIIJIEKTA
BIIEKTPOODOPYOIOBAHUS
11 [IpMeHeHME B KadecTBe + +* (3) -
KOJIJIMMaTopa Ha OCHOBE
OKYJISPHOM NoICBeTKM* (1)
12 VIsmMepeHMe +* (4) +* (4) -
ABTOKOJIJIMMALIMMIOHHBIM MeTOIOOM
(OJI1 TEOOOJMTOB C IOBYCTOPOHHUM
orTcueToM Mo Jumoy)* (1)
13 VismMepeHMe TOPM30HTAJIbHBIX + + +

YIJIOB C ABTOMATUUECKMM YUeTOM
[IOJIOXEHMU I BEPTUKAJILHOM ocu
(moisa BIIEKTPOHHBIX
TEOIONMUTOB) * (1)

* (1) IIo Bakazy norpeburernsa
*(2) Kpome TeomommTa THna T60
*

(3) Kpome TeomosmTa TMIa TO

Ta6nuua .1



*(4) Insa aBTOKOJIJIMMALIMOHHEIX TEeONOJIMTOB

[IpuMewvaHusT

1 dyuxuum 2, 5, 6, 7, 8 m 13 He PACHPOCTPAHAKNTCH Ha aBTOKOJUIJIMMALMOHHEE
TEONOJIUTHL

2 3Hak "+" oBHauaeT NPMMEHAEeMOCTb OQYyHKUMM, 3Hak "- " - HenpuMMeHIeMOCTb
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