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MeTponoruueckuii CTEH 1O MOBEPKE, KaTUOPOBKE YPOBHEMEPOB U

CUTHAJIU3aTOPOB YPOBHS

N300peTeHne OTHOCUTCS K M3MEPUTEIbHON TEXHUKE W MPEIHA3HAUYEHO
IUTST TIOBEPKH, KaJMMOPOBKH, TPAIAYUPOBKH W TMPOYUX METPOJOTHUCCKUAX
UCIIBITAHUH YPOBHEMEPOB M CUTHAIU3AaTOPOB YPOBHA.

M3BecTeH CTeHJ PEryJIMPOBKA M  TOBEPKH  PaJHOJOKAIMMOHHBIX
yposHemepoB (matent RU2298770, MIIK GO1F 25/00, ony6:1. 10.05.2007 1.),
KOTOPBIM COJNEP)KUT CTOWKY, BBIMOJHEHHYIO € BO3MOXKHOCTBIO KpEIUICHHS
ypOBHEMEpA, OMOpYy, IUIOCKAW OTpaXkaTesib, 3aKPETUICHHBIH Ha Omope,
YCTPOHCTBO TOPHU3OHTAJIBHOTO TEPEMEIECHUSA, BBITIOJTHEHHOE C TIaT(OPMOH,
CPEACTBO U3MEPEHUS PACCTOAHUS OT BRHIOPAHHOTO HaYaja OTCUETa J0 TJI0OCKOTO
OTpaXkaTelisi, JOTIOJTHUTEIIbHBIN OTpPaXkaTelb W SKPaH W3 PaJHOMOTIIONAIOIIETO
marepuana. Onmopa pasmelnieHa Ha TiaaTGhopMe YCTPOWCTBA TOPU3OHTAIBHOTO
nepeMenieHuss st u3MeHeHus: paccrosHus (S) or Hawana orcdera (O) mo
MJIOCKOTO OTpaXkaTess. JKpPaH YCTAHOBJIEH HA CPEJACTBE TOPU3OHTAJIBHOTO €TO
NEPEMCIICHUS, BBIMOJIHCHHOTO B BHJE TEJICKKH, JKECTKO CBA3aHHOU
COCUHUTEIIEM C YCTPOHCTBOM TOPU30HTAJILHOTO NEePEeMEIICHHUS.
JIOTIOTHUTENbHBIM OTpa)kaTellb CMOHTHPOBAH HA CTOWKE W BHITIOJTHEH B BHC
MOBEPXHOCTH BTOpPOro mopsaka. JJiss  yMEHBbIICHHUS  OTPaXEHHH  OT
JOTIOJTHUTEIBHOTO OTPa)kaTesisd BBEICHBI JBA BCIIOMOTATEIbHBIC SKPaHa B BUE
MTOP W3 PAAUOIIOTIONIAIOIIETO MaTepHaa.

Henocrarok  w3BeCTHOro  CTeHAA  3aKJIIOYAeTCI B CIIOKHOCTH
KOHCTPYKIIUW, OOYCJIOBJICHHONW HAMYWEM JOMOJHHUTEILHOTO OTpakaTels |
HECKOJBKHAX 9SKPAaHOB, HHU3Kasg TOYHOCTh OMPEACICHUS PACCTOAHUA 10
TIJIOCKOCTH OTPakaTeJIs.

M3BecTeH CTCHJ PETYJIMPOBKA WM  TOBEPKH  PaJHOJOKAIMMOHHBIX
ypoBHemepoB (matent RU2655750, MIIK GOIF 25/00, ony6:a. 29.05.2018 r.),
KOTOPBIM CONEPXUT CTOHKY [JIsi KPEIUICHUS YpOBHEMEpa, YCTPOHCTBO

dbopmupoBanusa U oOpaborku curHanos, JIIIDD u anTeHHy, omopy, MJIOCKHH
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OTPaXXaTeyb, PACIOJI0KEHHBIN MEPNEHAUKYIAPHO TPAMOU, IPOXOJALIEN YeEPE3
LEHTPBl IUIOCKOTO  OTpa)kaTejili MW  PACKpblBa AaHTEHHBI, YCTPOMCTBO
TOPU30HTAIBHOTO NMEPEMEIIECHHUS, CPEACTBO U3MEP €HUS PACCTOAHUSA U CHEMHYIO
nononuutenbHyo JIIIDD wu3 wabopa JIIIDD ¢ AUCKPETHBIM HW3MEHEHHUEM
AJIEKTPOANHAMHUYECKON JIJTMHBI.

Henocratok  WM3BECTHOrO  CTEHAA  3aKIOYAETCs B CIIOKHOCTH
KOHCTPYKUMHU. M3BECTHBIN CTEHA UMEET HEAOCTATOUHYIO TOUHOCTh U3MEPEHUA
B IIMPOKOM JIMANA30HE NAJIbHOCTEN.

N3Becten crena misa mosepku yposHemepoB (marent RU140028, MIIK
GO1F 25/00, orry6m1. 27.04.2014 r.), coneprxammuii HEMOABUKHYIO U TTOIBHKHYIO
YACTH C 3aKPENJICHHBIMH Ha KaXJI0W W3 HHUX OCHOBAHWSAMH, WU3MEPHUTEIb
paccTOsAHUA OT MOABHUKHOM YaCTH N0 HEMOJABUIKHOW B BUJE HM3MEPUTEIIBHOU
JICHTBI, CPEACTBO CUMUTBHIBAHHWA TMOKA3aTeJIC W3MEPUTEN, NPH STOM Ha
OCHOBAHWU HEIMOJABUKHOW YACTH KECTKO 3AKPEIUIEH MOBEPAEMBINA YPOBHEMED, A
HA OCHOBAHWU MOJABUKHON YACTH 3aKPETIJICH OTPAXKATEI b, IPUYEM TOBEPAECMBIN
YPOBHEMED YCTAHOBJIEH TakKuM o00pa3oM, UYTO €ro TrOpU30HTaJbHAs OCh
MEPIECHANKYJAPHA  IUIOCKOCTH  OTpaXkaress, MWMEETCs  CPEeACTBO  JJiA
MEPEMEIICHUA OTPAXKATEJIsI B FOPU3OHTAIBHOW TIOCKOCTH IO HEMOJIBUKHOMU
JUHEWHOW dYacTH CTEHHa, CHAOKEHHOE »SJIeMeHTaMHu (QHUKcamuu €ro B
HETOJBMKHOM COCTOSSHUM B 3aJJaHHBIX TOYKax M BKIIOUalollee B cedd
MOJBHXHYK) YacTh, HAa KOTOPOHM 3aKPEIJIEHO OCHOBAHME C OTPAXKATEJIEM, H
HaMpaBJIAIOIAE I €ro TMEepPeMEeIIeHUsS B BHUIC AIIOMHUHHEBBIX Tpoduie,
3aKPEMJICHHBIX HA ONOpax W CHYyXalluX JIOKEMEHTOM JJId  YKJIAJKH
W3MEPUTEIIbHON JICHTHI, HATAXKEHHUE KOTOpOoi obecneunBaeTcs rpy3om. CTeHN
CHA0XEH TEeMIMEPAaTyYPHBIMU JAaTUMKAMHU, B OCHOBAHWUM HEMOJBMXKHOW 4YacTH
CT€H/Ia PACIMOJIOKEH NATUMK MOJOKECHHUSA, & B KAUECTBE CPEACTBA CUUTHIBAHUA
MMOKA3aTeJEeH W3MEPUTENsA HMCIOJNb30BaH JUHEWHBIN 3HKOoAep. [IpuHATO 3a
MPOTOTHII.

Henocratok mporoTuma 3akjilOyaeTcsi B HEOOXOAMMOM  YKECTKOM

IMOCTOAHHOM KOHTPOJIC IIapaMCTPOB TCMIICPATYPhI HA BCEH JIUINHE CTCHOA, U3-3a
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PaCIOJIOKCHUA ATAJTOHHOW M3MEPUTEIbHON JUHEHKHW (BIOJb HAMPABJIAIONICH,
Ha yJAJCHUH OT OCH M3MEPEHHS) CHHKACTCS TOYHOCTh MO3WIIMOHWPOBAHUSA
MOJABHKHOM 4YaCTH OTHOCUTEIbHO HEMOJBHXXHOMW, CHJIbHAs 3aBUCHMOCTH
W3MEPEHUS PACCTOAHHMA OT KPUBHU3HBI HAINPABJIAKOIIHNX, MMOTPEIIHOCTH
W3MEPEHUS PACCTOSHUS B 3aBUCUMOCTH OT KPUBHU3HBI BTOPOM HAMPABJIAIOIIEH,
HE HMEIOIIEH MArHUTHOW JIMHEWKHW, BCJIEACTBHE YEro TOYHOCTh MOBEPOK,

IrpaayupoOBKOM, KATMOPOBOK NAaTUYMKOB YMEHBIIIAETCS.

3anaueit M300peTEHUs SABJSAETCA CHUIXKCHHUE TOTPEIIHOCTH TOBEPKH,
KaJuOpOBKHU U TPAAyUPOBKH CUTHAJIM3ATOPOB YPOBHS U YPOBHEMEPOB.

TexHnyeckuil pe3yabTaT — NOBBIIIEHUE TOYHOCTH U3MEPEHUA MOJTOKEHUS
HECYIIEH paMbl OTHOCUTEIbHO METAJIMYECKOTO UTA;, CHUKEHUE MOTPETHOCTH
U3MEPEHHUSA 10 HEOOXOAMMOM BEJIIMYMHBI, CHHXEHHE OOIIel MNOrpemHoCTH
MOBEPKU, KaMUOPOBKM WJIM TPAAyUPOBKH CUTHAIM3ATOPOB YPOBHA U
YPOBHEMEPOB.

3ajgaua pemaercs, a TEXHUUYECKU pe3yabTaT JOCTUTAETCSA CTEHAOM IS
MOBEPKU YPOBHEMEPOB WJIA CUTHAIU3ATOPOB YPOBHSA, BKIIOYAIOIINUM JINHEHHYIO
Y4acTh € AJIEMEHTAMM U1l NOJCOCAUHEHHS TOBEPAEMBIX CUTHAIM3AaTOPOB YPOBHSA
WA YPOBHEMEPOB M TMOJABWIKHYIO 4YacTh, MNPH HSTOM JIMHEHHAs 4YacTh
NpeaCTaBlicHa B BHAE METALTMUYECKUX TPOodHeH, 3aKpeTyIeHHBIX Ha OIMOpax,
KpOME TOTO, CTEHJ COJEPKHUT OTpakaTesib W CPEACTBA Ui MEPEMEIICHUS
OTpa)kaTeyisd B TOPU3OHTAJIBHON TNIOCKOCTH IO HEMOJBUKHOM JIMHECHHOW 4acCTH
CTeHJA, TMPUYEM TMOBEPSACMBbIA CHUTHAIM3ATOP YPOBHS WM YPOBHEMEP
YCTAHOBJIEH TaKUM 00pa3oM, YTO €ro rOpU30HTAJbHAS OCh MEPIECHIUKYJISIPHA
IJIOCKOCTU OTpaxareid. B omiudyue om npomomuna Ha JWUHEHUHOW 4YaCTH
KECTKO 3akpemieHa Tym0a mnpubopHas C METATJIUYSCKUM IIATOM JJId
MOJCOCMHEHNSI CUTHAIW3aTopa YPOBHA WJIM yPOBHEMEpa, a TaKxke
CMOHTUPOBAHBl MPEUU3UOHHBIC HANPABIAIOIINE PEJIbCHl I NEPEMEIICHUSA
KECTKOTO (Ppe3epOBAHHOTO OCHOBAHUS MOCPEACTBOM UYETHIPEX MPEIU3UOHHBIX

TEJEkKEK, a Ha NOJBWIKHOM 4YaCTH JKECTKO 3aKpeljieHa Hecyllas pama,
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MEPEMEIICHUE KOTOPOM  OCYIWIECTBIISIETCA MOCPEACTBOM  MPELU3ZUOHHOTO
IaroBOTO MPUBOJA C MOMOIIBKD ApDMUPOBAHHOTO 3y0UaTOro MOJUYPETAHOBOTO
PEMHSA, WU Ha KOTOPOW 3aKpEIUIEH OTpa)kareyib, MPUYEM Ui H3MEPECHHUA
PacCTOSAHUA OT HEMOJABMIKHOIO METAUNIMYECKOTO IUTa 0 NEePEMEIAEMOTO
OTpakaTeyisi CTEHJ COJICPKUT BBHICOKOTOUHBIHN Ja3epHbIH mHTEpdepomMeTp Him
JIa3€PHBIN  anbHOMEP, YCTAHOBJEHHBIH Ha OINTHYECKYIO PErYIHUPYEMYIO
njaatGopMy, TPH 3TOM ONTHYECKAas OCh JIa3epHOTO HWHTEepdepomerpa WU
JIA3€PHOr0 JajJbHOMEPA PACHOJIOKEHA CTPOr0 MEPHEHAUKYIAPHO HECYUIEH
paMe, a METaJTMYeCKue TPOPIM KECTKO 3aKpPEINICHBI HAa  PETYJIUPYEMBIX
omnopax, MPUYEM B COCTaB CTCHJA BBEACH U3MEPUTEIbHBIN OJIOK JIJIsI KOHTPOJIS
3a TEMIIEPATYPOH, BJIAKHOCTBHIO U TABJIEHUEM OKPYIKAIOLIEH CPEIBI.

CornacHo U300pETEHUIO:

- TMPW HCIMOJH30BAHUU JIA3€PHOTO WHTEpdepoMeTpa HA MPEIU3UOHHBIX
HAIPaBJIAIIUX PENbCax JIMHEMHON YaCTH YCTAHOBJIIEH PEIEPHBIA JATUYMUK JUIA
ompeneaeHus TOUYKH OTCUETA;

- TpW WCIOJb30BAHUM JIa3€PHOTO MHTEpdepoMeTpa Ha Hecylled pame
3aKpETJICH JTUHEHHBINH peTpopedIeKTop;

- Jna3epHBIi wHTEepdepoMeTp uUepes ONTUYECKYIO PEryJIUPYEMYIO
mIaTopMy JKECTKO 3aKpETUIeH K TMOJIy MOCPEACTBOM TyMOBI, HE CBSI3aHHOU C
OCHOBHOW paMOW CTEHJA,

- CTeHJ CHA0XEeH TeMIepaTypPHbIMHU JaTUYMKAMU, NaTUYMKAMU JaBJICHUS U
BJIAKHOCTH,

- UCTOJIb30BaH MPEeUU3uOHHbIN maroseid mpusoa CITII120-34080;

- s paboThl C KOHTAaKTHBIMH (EMKOCTHBIMH) ypPOBHEMEPAMH CTCH]
COACPUT TPOC KOHTAKTHOTO (EMKOCTHOTO) YPOBHEMEPA, HATHKEHUE KOTOPOTO
OCYIIECTBJISIETCA C MOMOIIBIO NEKTPUUECKOHN JIEOEKU ¢ NaTUMKOM HATSIKECHUS,
yCTAHOBJICHHOW Ha TyMOYy.

TexHuuecknii pe3ysibTaT HAOCTHraeTcs cleayrwmuMm. llepememenne
HECYIIEH paMbl OCYILIECTBIISIETCS € MOMOIIBIO MPELU3UOHHOTO IArOBOr0 NPUBOIA

(B wactHocTH, CIII1120-34080), obecneunBaroiero TOUHOCTh MO3UIHOHUPOBAHMUS
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Hecylied pambl ¢ TOYHOCTHIO A0 0,IMM TpM MCHOJIB30BAHUM JIA3€PHOTO
unTeppepomerpa u 0,3MM TIpH KCIOJIb30BAHWHU JIA3€PHOTO AAIHOMEPA, KPOME
TOTO, IIArOBBIA MPUBOJ 00ECICUNBAET HEMOABMKHYIO (DUKCAITUIO HECYIICH paMbl B
3amaHHoN mo3uumu. [ obecrneueHHs TUIABHOCTH XOJa HECYIIeH pambl |
UCKITIOUCHHUA €€ TepeMeNnicHus B (UKCHPOBAHHOW TO3WIMH, TEPEMEIICHHUE
OCYUIECTBJISETCS ¢ MOMOIIBIO APMUPOBAHHOTO 3y0UaTOr0 MOJIMYPETAHOBOT'O PEMHS.

[Ipumenenne B cocTaBe CTEH/IA JTa3€PHOTO UHTEPPEPOMETPA WJTH JIA3EPHOTO
JAJIBHOMEPA, NPEUU3UOHHOIO IHAroBOTO MNPWUBOAA BMECTE C APMHUPOBAHHBIM
3y04aThIM MOJIUYPETAHOBBIM PEMHEM 00ECIIEUYMBAIOT TOUHOCTh MO3UIIMOHUPOBAHUS
HECYIIEeH paMbl, KECTKYIO (PUKCAIHMIO B 3aJaHHON KOOPJAWHATE, ¢ TIOCIICIYIOTIAM
U3MEPEHUEM PACCTOSHUA MEKAY HENMOABUIKHBIM METAJUIMYECKUM IIUTOM H
Hecylied pamod ¢ TouHOCThiO O,IMM TIpM  HKCHNOJB30BAHUU  JIA3EPHOTO
uaTepdepomerpa u 0,3MM TP UCTIOTH30BAHUH JIA3EPHOTO JATBHOMEPA, CHUKCHHUE
oOllleld TOTPELIHOCTH TMOBEPKHU, KATUOPOBKH WM TPAAyUPOBKHA AATYMKOB WIIH
CUTHAJIM3aTOPOB YPOBHA A0 BEIWYMHBI He Xyxke 0,3 MM MpU HMCHOJIb30BAHHUH
Ja3epHoro uHTepdepomeTpa, U | MM MPU MCTIOIH30BAHUHM JIA3EPHOTO JAIbHOMEPA
Ha BCEU JUIMHE CTEH/A.

[Ipumenenue na3zepHoro uHTEpdepoMeTpa, KpPOME TOrO, TMO3BOJIAET
KOHTPOJIMPOBATh KPUBU3HY MYTH, A, CJIEAOBATENIBHO, U CMELIECHUE HECYLIEH paMbl
OTHOCHUTEJIBHO OCH TOBEPSAEMOr0 JAaTuvMKa B MPOCTPAHCTBE M KOMIICHCUPOBATh
JAHHOE CMEILEHUE C TOMOILBIO MTPOTrPaMMax CPEJICTB; MTPOBEPATH COCTOSHUE CTEHAA
HAa NPSAMOJIMHEMHOCTB, PEryJUpOBaTh MPAMOJMHEHHOCTh CTEHJA HA OCHOBAHUM
MOKa3aHui WHTEpQEpOMETPA U PETYIUPYEMBIX OCHOBAHWN JTUHEHHOW YaCTH, 1O
BEJIMUMH, HEOOXOJUMBIX JJid TOBEPKH, KaJIUOpPOBKA U  TPaJyHPOBKH
CUTHAIHA3aTOPOB YPOBHA U YPOBHEMEPOB

[IpumeHeHne 7na3epHOro JalbHOMEpPa MO3BOJISIET, KpPOME  TOrO,
MPOU3BOJAUTH 0O0Jiee TPOCTOW OOCYET Pe3ysibTaTa ¢ MOMOIIBIO MPOTrPaMMHOTO

olecrieueHus.



Ha ¢wur.1 — npuBenena ¢yHKImoHaIbHASA cXeMa CTEHAA MJisi pabOTHI C
yAbTPA3BYKOBBIMHU U PAAUOJOKALMOHHBIMU YPOBHEMEPAMHU U CUTHAIN3ATOPAMU
YPOBHH,

Ha ¢wur.2 - mpusenena pyHkumoHanibHasg cxeMma CTeHAA i paboThl ¢
KOHTAKTHBIMH (EMKOCTHBIMH ) YPOBHEMEPAMH U CUTHAIM3ATOPAMHU YPOBHS.

Ha pucynkax 0603HaueHO:

I — nuHelHas yacTh CTeHAA

2 - NIPEUU3UOHHBIC HAMPABJIAIONIAE PEJIHCHI

3 — METAUIMYECKHUH IIUT C YHUBEPCATIbHBIM KPEIUICHUEM JJISl PAa3IMYHbIX
JNAaTUNKOB

4 — Hecymas pama

5 — oTpaxareinb

6 — )xecTKoe (hpe3epOBAHHOE OCHOBAHUE

7 — nma3zepHbIN UHTEPHEPOMETP WU JIA3CPHBIN JAaTbHOMED

8 — onruueckas perynupyemas miaardopma

9 — onTuueckas oOCh H3MEpPEHUA HWHTEpPPEpOMETpa WU JIA3EPHOTO
nanbHOMEpa

10 — nuHelHBIH peTpopediexkTop

11 - moBepsieMblii ypOBHEMEP WJIM CUTHAJIM3ATOP YPOBHSA

12 — tymb6a npubopHas

13 — apmMupoBaHHbIH 3y0UaThiii MOJIUYPETAHOBBIN PEMEHD

14 — npenM3UOHHBIN MArOBbIN MPUBO

15 — Tym0a, mocpeacTBOM KOTOPO#H JIa3epHBIH HHTEP(dEPOMETP 3aKPEeIUICH
K TIOJTy

16 — snexTpuyeckas jebeaKka ¢ JATUMKOM HATSIKECHUS

17 — Tymba, Ha KOTOPYIO yCTAaHOBJIEHA JieOeIKa

18 — mpenu3uOHHbIC TEICKKH

19 - uamepurenbHbiil 00K

20 - penepHbIA qaTUHK

21 — TpOC KOHTAKTHOTO (€MKOCTHOTO) ypOBHEMEpA.
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3agaBIseMbli CTEHA paboTaeT CASAYIOMMUM 00pa3om.

JluneliHad 4acTh cTeHAa | mpencTaBjieHa B BUAEC METAUTMUECKUX
npoduieli, 3aKpPEIICHHBIX HA JKECTKO 3aKPETJICHHBIX PETYJMPYEMBIX OMOpax,
00€eCMeynBaIUX KX YCTAHOBKY M PETYJUPOBKY B TOPU30HTAJIbHOH U
BEPTUKAIBHONU IIOCKOCTSIX. OmnpenesieHne MECTOMOJI0KEHUS OTpa)aTelbHON
MOBEPXHOCTH MPOUCXOJUT TYTEM OIPEACICHUS MECTOIOJIOKEHUS HECYIISH
pamMbl 4 OTHOCUTEJBHO HEMOJBWI)KHOTO META/UNIMYECKOro IuTa 3 ¢
WCITOJIb30BAHUEM JIa3epHOT0 MHTEepdepoMeTpa WM J1a3epHOTO AaibHOMEpa 7.
Ha nuneitnoi yactu 1 cMOHTHPOBAaHbBI MPEIU3UOHHBIE HAMPABJISAIOIIUE PEIbCHI
2, 10 KOTOPHIM C MOMOIIbIO YETHIPEX MPEIU3UOHHBIX TeJEKEK 18 mepemeniaercs
KecTkoe (ppesepoBaHHOE OCHOBaHWE 6, Ha KOTOPOM B CBOIO OYepelb
CMOHTHUPOBAHO BCE MeEpEeBUKHOE o0opynoBanue. Ha metannuueckom muTy 3
MPOYHO 3aKPEIJICH MOBEPSIEMbI CUTHATU3ATOPOB YPOBHS UM ypoBHeMep 11;
Ha Hecyuled pame 4 MOABMXKHOW 4YacTH 3aKpPEMJIEH OTpa)kareiab 5, MPUUEM
MOBEPAEMbIH CHUTHAIU3AaTOP YPOBHA W ypoBHemep |1 ycTaHOBJIEH Takum
oOpa3oM, UYTO €ro TOpU30HTAJbHAA OCh MNEPNECHANKYJSIPHA TJIOCKOCTH
otpaxkarend 5. Hecymas pama 4 npegHazHaueHa 15 IEPEMEIEHU OTPaXKaTeIIs
5 B rOpU30HTANIBHOM MJIOCKOCTH MO pesbcam 2.

N3mMepeHre paccTosTHUS OT HEMOABMIKHOTO METAUIMYECKOTO IHUTa 3 10
nepeMenaeMoro OTpaXkaressi 5 OCyIIeCTBISACTCA ¢ MOMOIIBIO BRICOKOTOYHOTO
Ja3zepHOro HHTEepdepoMeTpa UK Ja3ePHOTO HaIbHOMEpPa 7, YCTAHOBJICHHOTO Ha
ONTHYECKYIO peryaupyemyto miatdopmy 8. Omruueckas ock 9 pacmonokeHa
CTPOro MEPHECHAUKYIAPHO HeCcyleh pame 4 U oTpaxarenito 5.

Jlnst xommneHcanuu aperida m3MepeHWit OT W3MEHEHUS TEeMIIEpaTypHl,
JaBJICHUA U BJIAXXHOCTU B COCTaB CTCH/A BBEIACH U3MEPUTEIbHBIN 00Kk 19 mis
KOHTPOJIA 32 TEMIIEPATYPOH, BJIAXKHOCTBIO U AABJICHUEM OKPYXKAKOIIECH CPEIbI.

HenonBukHpIA METANIMUECKUNA AT 3 UMEET YHUBEPCATIBHYIO CUCTEMY
kpermieHus (¢dpe3epoBaHHAs MeETAUIMYECKas TIUIMTAa TOJMIMMHOW 16 MM C
YHUBEPCAIBHBIMA  3aKJIAAHBIMH)  JJII  YCTAaHOBKM  PA3JIMUHBIX  BHUJOB

YPOBHEMEPOB.



[Tepemenienue Hecyiieir pambl 4 OCYIIECTBISETCA C MOMOIIBIO
OPEeM3MOHHOro Imaroporo mnpusoga (B uactHoctH, CIIII20-34080) 14,
00€eCMneynBamIIero TOYHOCTh MO3ULUHUOHUPOBAHUA Hecylied pambsl 4 ¢
TOYHOCTHIO 10 0,1 MM Npu KCIOaB30BaHUM JazepHoro uHTEphepomeTpa u 0,3 MM
P KCIMOJB30BAHUH JIA3€PHOTO JNAJBHOMEpPA, KPOME TOTO, ILIATOBBIA MPHUBOA
obecrieunBacT HEMOABMIKHYIO (PUKCAIIMIO HECYIIEH paMbl B 3aIaHHON MMO3UITUH.

Jlna oGecrieueHUs MIABHOCTH XOJa HECYIIeH pamMbl 4 U UCKIIOUYEHUS €€
nepeMenieHuss B PUKCUPOBAHHOW IMO3UIHMHU, TIEPEMEICHUE OCYIIECTBIIACTCSA C
MOMOIIBI0 APMUPOBAHHOTO 3y0UATOr0 MOJUYPETAHOBOTO PEMHS.

[IpyHIMI WMHUTAIMA BOCHPOU3BE/ICHUS CAUHUIBI YPOBHS OCHOBAH Ha
MEPEABUKEHUN OTPAXKATEIBHOU MOBEPXHOCTU IO HEINMOJABUKHOW JIMHEMHOM
yacTu | CTeHJa Ha 3aJITaHHOE PACCTOAHUE.

[ToBepka OCYIIECTBIIAETCA CAEAYIOIUM 00pa3oM.

[ToBepsieMbili CUTHAJIM3ATOPOB YPOBHSA WM ypoBHemep 11 xecTko
KPENUTCA B FOPU30HTAJIBHOM TMOJIO)KCHUHM HAa HEMOJBHM)KHOM METAJUIMYECKOM
muTe 3. YCcTaHOBKA AaT4MKa 00eCcneurBaeTCss TakuM 00pa3oM, 4TO MIOCKOCTh
METAJJIMYECKOr0 IuTa 3 TMapajjiejibHa, a €ero TOPU30HTAJIbHAsA OCh -
NEePNEHANKYJISPHA MITOCKOCTU OTpa)Xartens 5.

[Tocne yCTaHOBKM MOBEPSIEMOTO CUTHAIU3aTOPOB  YPOBHS  WJIM
ypOBHEMEpAa HAYWHACTCS MPOIECC KAITMOPOBKH/TIOBEPKH B COOTBETCTBHH C
METOJNUKOW MOBEPKH HA JaHHbIA AaTyuk. CHAeayloluM aroM HeoOXO0AUMO
M0JaTh MUTAHUE CTEHJI, HA CUTHAJIM3ATOP YPOBHS WJIM YPOBHEMEDP U HACTPOUTH
napaMeTp cHuMaemoro curHana. [locrne 3amycka mpoucXoJAuT aBTOMATUUECKUH
OTPOC BCEX MOAKIIIOUYEHHBIX UHTEPGEHCOB (MPEIU3NOHHBINA MAroBbIi MPUBOI,
Ja3epHbId HAHTEPEPOMETP WM JIA3EPHBIM JATBHOMEDP, CUTHA C TTOBEPSAEMOTO
CUTHAJIM3aTOpa YPOBHA WJW ypOBHEMEpa, uepe3 HWHTEP(HEHCHBIH MOIYIh),
MPOBEPKA MAPaMETPOB TEMIIEPATYPhI, NABJICHUS, BIAKHOCTH.

B cnyuae mnpumenenusa nazepHoro wuHTepdepomerpa 7, OH uepes
ONTHUYECKYIO peryaupyemyo miardopmMy 8 IKECTKO 3aKpemyieH K TMOJy

nocpeacTsoM TyMmObl 15, Tym0a oTBA3aHa OT OCHOBHOM pambl cTeHaa. Kpome
8



toro, I paborel nasepHoro wuHTepdepomerpa 7 HaA Hecymyw pamy 4
yCTaHOBJICH JIUHEHHBIH peTpopedekTop 10 mis paboTsl ¢ uHTEPpHEpOMETPOM.
B cnyuae mpuMeHeHus Ja3zepHOro uHTepdepoMeTpa HEOOXOIUMO TTPOU3BECTH
NEPBUYHYIO  KaJIMOPOBKY  CTE€HAA, IS OmpenesieHus  aOCOIOTHOTO
NPOCTPAHCTBEHHOIO  TOJOXKEHHUS  oTpaxartens S5  (DIpOU3BOAUTCS €
HCIIOJIb30BaHMEM perepHoro gatunka 20, oOecrneduBaromero KaluOpOBKY
PACCTOAHUS MEXY METALTMUECKUM IIUTOM 3 ¥ pamMoi 4 ¢ TOUHOCTBHIO HE XYKE
0,1 mm.). Jlamee omeparop BbHIOMpaeT THIT CHTHAJIW3aTOpPa YPOBHS WIIH
ypoBHeMepa (OECKOHTAKTHBIM, KOHTAKTHBIN), 3amaeT AWANa30H HW3MEPCHUU
ypoBHS (COTJIACHO TACHOPTHBIM JaHHBIM), WCXONS W3 METOIUKH TOBEPKH
HA3HAYAET KOJI-BO MPOXOJ0B M TOUYEK (KOOPAMHAT), IO KOTOPHIM TPOUCXOIUT
nopepka. [lo3unmonupoBanue oOTpaxarend S5 B 3aJaHHOW KOOPAWHATE
MPOUCXOAUT C MOMOIIbID MPEUU3UOHHOTO IIArOBOTO MPHUBOJIA U MO JAHHBIM C
Ja3zepHoTo uHTepPepomMeTpa ¢ ob1meh nmorpemuocTrio He Oomee 0,3mm. /lanHoe
a0COJIIOTHOE 3HAYCHHUE CIMYACTCA C MOKA3aHUSIMM CUTHAJIW3aTopa YPOBHS M
3aHOCHUTCSI B aBTOMaTHUeCcku (Qopmupyembiii mpotokon. Ha ocHoBanuu
MPOTOKOJIa TMOBEPKH M MNACHOPTHBIX [JAHHBIX HA CUTHAIW3ATOpP YPOBHA
BBIHOCHUTCS 3aKJIFOUEHUE O PUTOJHOCTH K UCHOIB30BAHHUIO.

[Ipumenenue mazepHOro WHTEpdEpOMETpa TMO3BOIACT HAOCTHUD
TOYHOCTH TOBEPKH (CYMMapHOW TIOTPEITHOCTH), KaJuOpOBKH |
rpaayupoOBKHU CTEHAA M0 BeauuuH He Oojiee 0,3MM Ha BCEH JJTUHE

l. [ToBBICUTH TOYHOCTH U3MEPECHUS TIOJO0KECHUA HECYIIEH paMbl
OTHOCHUTEJIbHO METALIMYECKOTO MKUTA 3 C TOUHOCTHIO HE XYke 0,1 MMm.

2. KoHTponupoBaTh KpUBU3HY MYTH, a, CJIEAOBATEIIbHO, H
CMEIIEHUE  HECyIIed pamMbl  OTHOCUTEJIBHO OCH  TOBEPAEMOrO
CUTHAIW3aTopa YPOBHS WJIM YPOBHEMEpa B MPOCTPAHCTBE H
KOMIIEHCUPOBATh JAHHOE CMEIIECHUE C MOMOIIbIO MPOTPAMMax CPEICTB.

3. [TpoBepATh COCTOSAHUA CTEHAA HA MPSAMOJIMHEHHOCTb.

4. PerynupoBars nOpsAMOIMHEWHOCTh CTEHJA HAa OCHOBAHUM

MOKAa3aHWM JIa3epHOTO HMHTEphEepOMETpa W PETYJIUPYEMBIX OCHOBAHUU
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JUHEWHOW YacTH, 70 BEIWYMH, HEOOXOMUMBIX JJIA MOBEPKHU, KATUOPOBKHU

U TPaayUPOBKHA YPOBHEMEPOB U CUTHAJIU3ATOPOB YPOBHA.

5. Pacnonmoxxenne ocu  nasepHoro  uHTEepdepomeTpa B
HEMOCPEACTBEHHOW ONMMU30CTH K OCH ToBepsieMoro (kamubpyemoro)
AaTuvka (CUTHAIM3AaTOpa) YPOBHS HWJIM YPOBHEMEpPA MO3BOJISIET CHHU3UTH
NOTPEITHOCTh U3MEPEHUA 10 HEOOXOAUMON BEJTUUMHBI.

6. ToyHOCTP TOBEPKH, KAJIMOPOBKM WJIM  TPaJyUPOBKH
YPOBHEMEPOB WJIM CUTHAIM3ATOPOB YPOBHS 10 BEMHUYUHHBI HE Xyxe 0,3MM
Ha BCEHU JJINHE.

B 3aBucmMOCTH OT XapakTepHCTUK CUTHAJIM3AaTOPOB YPOBHA WIIH
ypPOBHEMEPOB (TTOTPENTHOCTEH NX U3MEPEHNH ) M TpeOOBaHUM K TOUHOCTH CTEH/IA
JOTyCKAeTCsl MCIOJIb30BAHUE BMECTO JIa3ePHOTO MHTEpdepomeTpa J1a3epHOTO
nagpHOMEpa. I[Ipw STOM TOYHOCTH TOBEPKH (CyMMapHas TMOTPEIIHOCTS),
KaTMOPOBKY U TPAAYHPOBKHU CTCHA CHUXKAETCA 10 1MM Ha BCEH JJTUHE.

B cniyuae ucnonp3oBanus J1a3epHOTO JalibHOMEpa TepBUYHAS KalTuOpOBKa
CTeHJAa i ompeaeiaeHuss abCONIOTHOTO MPOCTPAHCTBEHHOTO TOJIOXKEHUS
otpaxarens 5 He TpebOyerca. OmepaTop, MOCIe OMpoca BCEX YCTPOWCTB U
uHTep(deiicoB, cpaly mMepexoauT K BHIOOPY THIA CUTHAJIM3ATOpPa YPOBHSA H
ypOBHEMEpPA, 3aJ]a4M AUana3oHa U3MEPEHHH, HA3HAYAEeT KOJMYECTBO MPOXOI0B
¥ TOYeK (KOOPAWHAT), MO KOTOPHIM MPOUCXOINUT MOoBepKa. [lo3unmonnpoBanue
oTpaxkatenss S5 B 3aJaHHOW KOOpPAWHATE MPOHMCXOAUT €  TOMOIIBIO
MPENU3NOHHOT0 MAaroBOro MpUBOJAa W MO AAHHBIM C JIa3€PHOTO AaJTbHOMEpPA C
obmiet morpemHocThi0 He Oonee 1 mm. JlanHoe abOCOMIOTHOE 3HAUCHHE
CIMYaeTcss C TOKA3aHWSAMH CUTHAIM3aTOpa YPOBHA WM ypOBHEMEpa H
3aHOCHUTCSI B aBTOMarwdecku ¢opmMupyeMblii mpoTokoys. Ha ocHOBanme
MPOTOKOJIa TIOBEPKH W TACTOPTHHIX JAHHBIX HA CHUTHAIM3ATOP YPOBHS WU
YPOBHEMEP BBHIHOCUTCS 3AKJIIOUCHUE O PUTOTHOCTH K HUCIOJIb30BAHHUIO.

[IpumeHeHue 1a3epHOTO NaIbHOMEPA MO3BOJISET:

1. DxoHoMuuecku 00Jiee BHITOJHOE NPUMEHECHUE.
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. Pacmonoxenne ocwm na3epHOTO JalbHOMEpPA B HEMOCPEICTBEHHOM
OmM30CcTM K Ocu  moBepsemMoro (kamuOpyemMoro) ypoBHeMeEpa,
CUTHAJIN3AaTOPA YPOBHA MO3BOJISIET CHU3UTHh MOTPEITHOCTh U3MEPEHUSA
710 HEOOXOUMON BEJTUUMHBI.

. IIpoctoTa pabGorel crenma. B uvactHoCTH, OTmamaeT HEOOXOAMMOCTH
KAUTHOPOBKH PACCTOSHHUS MEXJIy HEMOABMI)KHBIM METANTHYCCKAM
IIUTOM 3 ¥ MOJABUXKHOU pamMoii 4 ¢ mOMOIIbI0 penepHoro natuuka 20.

. IIlpoctota oOcuera pesyapTara C TOMOIIBID  MPOTrPAMMHOTO
obecrneyeHus.

. TounocTs MOBEPKH, KATHOPOBKH HWJIH TPAAYHPOBKH YPOBHEMEPOB, WUJIH
CUTHAJIM3aTOPOB YPOBHA A0 BEIMUWHKI HE XYK€ | MM Ha Bcelt TutHHE.

. OTcyTcTBHE KECTKUX TpeOOBAHWN K KOHTPOJIO 32 KIMMATHYECKUMU

napamMeTpamu.

11



®opmy.Jia u3o0peTeHust

1. Crenna njisi MOBEPKH YPOBHEMEPOB WJIM CUTHAIM3ATOPOB YPOBHS, BKITFOUAIOIHAN
JIMHEUHYIO YaCTh C 3JIEMEHTAMM JJI MTOJICOSTUHEHUA MOBEPSAEMBIX CUTHAJIM3aTOPOB
YPOBHSI M TOJBHXHYIO YacTh, MPHU ATOM JIMHEWHAs 4acTh MPEACTABIICHA B BHU/JIC
METAJNTMYECKUX mpoduiei, 3aKkperieHHBIX Ha OIOopax, KPOME TOro, CTCHJ
COACPHUT OTpaXarTejlb W CPEACTBA [JIA TMEPEMEIICHUS OTpaXarenld B
TOPHU30HTAJIBHOW MJIOCKOCTH TI0 HETMOJBH)KHOW JIMHEHHOW YacTH CTEHJA, MPUYEM
MOBEPACMBIN CUTHAJIN3aTOP YPOBHS HMJIM YPOBHEMEP YCTAHOBJIEH TaKUM 00pa3oM,
4yTO ero TOPU30HTAJIbHAA OCh MepIEeHINKYIISIpHA MJTOCKOCTH
oTpaXkaTess, OMIUYAIOWULCS meM, Ymo Ha JIMHEWHOM YacTH KECTKO 3aKperuicHa
TyMmOa mpuOOpHasA ¢ METAUTUUECKUM IIUTOM JIJI1 MOJACOCAMHEHHS CUTHAIMN3aTOpa
YPOBHSI WJIM YPOBHEMEPA, a TAKXKE CMOHTHPOBAHBI MTPEIIU3UOHHBIC HAMTPABIIAIOIINE
peabCHl  JUIL  TEPEMEIICHHS  JKECTKOro  ()pe3epoBaHHOTO  OCHOBAHHSA
MOCPEICTBOM UETHIPEX MPEIM3UOHHBIX TEJICKEK, a Ha MOJABM)KHOM YaCTH JKECTKO
3aKperUieHa Hecyllas pamMa, IePEeMELIEHUE KOTOPO OCYIIECTBIAETCS MOCPEICTBOM
MPEUM3UOHHOTO IIaroBOr0 MPHBOAA C TMOMOIIBIO aPMHUPOBAHHOTO 3y04aTOro
MOJIMYPETAHOBOTO PEMHSA, M HAa KOTOPOHM 3aKpEIUICH OTPa)KaTesb, MPUUEM IS
W3MEPECHUSI  PACCTOAHUA OT  HEMOJBHIXKHOIO  METAJUIMYECKOTO  IUTa  JI0
[IEPEMELAEMOr0  OTpPaXkareyisl CTEHJ COJNEPKUT  BBICOKOTOUYHBIA  JIA3€PHBIN
uHTEep(epoMeTp WM JIa3EPHBIM JAaIbHOMED, YCTAHOBJICHHBIM Ha ONTHYECKYIO
peryaupyemMyr  ImiatgopMy, NOpH  OTOM  ONTHYECKAs OCh  JIA3EPHOTO
uHTepdepoMeTpa WM JIA3EPHOTO  JalbHOMEpPa  PacroJioKeHa  CTPOTO
MIEPIEHINKYJIIPHO HECYIIICH paMe, a META/UTHUYCCKHE TTPOHIIN J)KECTKO 3aKPEILIICHBI
Ha PEryJMpPyeMbIX OMOpax, MPUUYEM B COCTAB CTEH/Ia BBEJICH M3MEPHUTEIbHBIN OJTOK
JUIS KOHTPOJIA 3a TeMIIEpaTypoi, BIAXKHOCTBIO M AABJICHUEM OKPY KAIOIIECH CPEIbl.
2. Crenn mo n.l, omauuarowuiicss mem, 4mo TPH HUCTOJH30BAHUM JIA3€PHOTO
uHTep(depoMeTpa Ha MPEIU3NOHHBIX HANPaBJIAIOIHAX PelibcaxX JIMHCHHOW YacTH
YCTAHOBJICH PEMEPHBIN AATUMK IJIS ONPEACIICHUS TOUKH OTCUETA.

3. Crenn mno n.l, omauuarowuiics mem, Ymo TIPA HWCMOJIb30BAHWUU JIA3€PHOTO

uHTepdepoMeTpa Ha HECYIIIEH paMe 3aKPETUICH JTUHEHHBIN peTpopedaeKTop.
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4. Crenn mo n.l, omauyarowuticss mem, 4mo Ja3epHbId WHTEpPEepomMeTp depes
OTITAYECKYIO PETYIHPYEMYIO TIATHOPMY KECTKO 3aKPEIUICH K MOJTy MOCPEACTBOM
TyMOBI, HE CBSI3aHHOM C OCHOBHOM pamMoil CTeHAa.

5. Crenn no n.l, omnuyarowuiics mem, umo CTeHI CHAOKEH TeMIEpPaTypPHBIMH
JATYMKAMM, TATYNKAMHA JABJICHUS U BJIAXKHOCTH.

6. Crean mo mn.l, omauyarowutics mem, 4Ymo WCIOJIB30BAH MNPEIU3UOHHBIN
marosbiid mpusod CIII20-34080 B cocTtaBe ¢ apMUPOBAHHBIM TMOJINYPETAHOBBIM
MIPUBOHBIM PEMHEM.

7. Crenn no .1, omauyarowuiicss mem, 4mo s paboThl ¢ KOHTAKTHBIMU
TPOCOBBIMU (EMKOCTHBIMH ) YDOBHEMEPAMH B COCTABE CTEHAA UCIIOIB3YETCS
CUCTEMA HATSKEHUS, KOTOPAsA OCYIIECTBIACTCS C MOMOIIBIO AJIEKTPUUYECKOM

ne0eIKU ¢ TAaTYNKOM HATSKEHUA, YCTAHOBJICHHON HA TyMOY.
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EAIIB/OI1-2
EBPAZUUCKOE HATEHTHOE BEJOMCTBO

OT"IET O I[IATEHTHOM HomMep eBpasuiickoit 3a4BKku:
ITIOUCKE 201990990

(cratea 15(3) EAIIK u npasuno 42

MMarenTHot uHcTpykuuu k EATIK)

Jlara nogauun: 16 mas 2019 (16.05.2019) | iara ncnipawnsaemoro npropurera: 14 Hos6psa 2018 (14.11.2018)

Hassauue usoGperenns: METPOJIOT'MYECKHWH CTEH] I1O IIOBEPKE, KAJIUEPOBKE YPOBHEMEPOB U
CHUTI'HAJIM3ATOPOB YPOBHA

3assurens:  AO "TEKKHOVY"

D Hexorophie nyHkTol GopMyibl He MOATEKAT NOHCKY (CM. pa3fen [ JONONHUTENLHOrO JUCTA)
D Eaunctso n3obperenus He cobrioaeno (cm. pazaen Il gonoanuresibHOro AKCTAa)

A. KNACCUOUKALWA TTPEIMETA U30OBPETEHHA:
MIIK: GOIF 25/00 (2006.01) CIIK: GOIF 25/0061 (2013-01)

CornacHo MexayHapoanolf nateHTHoH knaccudukaruu (MITK) uinn vauuoHansHoi knaccudukaunn v MIIK

b. OBJIACTB IIOUCKA:

MunHMyM IPOCMOTPEHHOH JOKyMEHTAUHHU (CHcTeMa Kiaccudukauy ¥ uHaekcs MITK)
GO1F 25/00

prl‘aﬂ IIPOBEPEHHAA NOKYMEHTANMAS B TOM MEpe, B KakOH OHa BKIIFOUEHA B 00JIaCTh MOUCKA:

B. JOKYMEHTBI, CHUTAIOIIHUECS PEJJEBAHTHBIMHA

Kareropus* CchUIKH Ha JOKYMEHTHI C YKa3aHUEM, /1€ 3TO BO3MOXHO, PENICBAHTHBIX YacTeH OTHOCHTCS K NYHKTY No

A RU 150883 Ul (POCCHICKAS ®EQEPALIA, OT AMEHN KOTOPOHN 1-7
BBICTYITAET MMHHCTEPCTBO ITPOMBIIUIEHHOCTH 1 TOPT'OBJIN
POCCHICKOM ®EJIEPALIUM) 10.03.2015

A RU 2241963 C1 (3AKPLITOE AKIIMOHEPHOE OBLIECTBO "B3JIET") 1-7
10.12.2004
A RU 2495384 C1 (SAKPBITOE AKILITMOHEPHOE OBI{ECTB "HT® HOBUHTEX") 1-7
10.10.2013
A CN 106885617 A (JIANGSU INST METROLOGY) 23.06.2017 1-7
A CN 203083669 U (XINJIANG UYGUR AUTONOMOUS REGION INST OF 1-7
MEASUREMENT AND TESTING) 24.07.2013
A CN 105157794 A (DANDONG TOP ELTRN INSTR GROUP CO LTD) 16.12.2015 1-7
A CN 104101405 A (KUNSHANG INNOVATION TESTING INSTR CO LTD) 1-7
15.10.2014
Dnocnezlyioume JNOKYMEHTHI YKa3aHb! B POAOMKEHHHU rpadel B D JaHHBIE O NATEHTax~-aHaOrax yKa3aHs! B NPUIOKEHUN
COOBIE KATErOPHH CChITOYHBIX JOKYMEHTOB: “7T" GoNee HO3ARNH AOKYMEHT, ONyOIMKOBAHHEIN MOC/E AaTbl
"A" DOKYMEHT, ONpeACAAIOMMH oOILuH YPOBEHD TEXHHUKY NPUOPHTETA ¥ NIPNBEACHHDII UIA IOHUMaHHUA U300pETEeHUS
"E" Goftee paHHHUIT IOKYMEHT, HO ONYOIMKOBAHHBIA HA JaTy "X" HOKYMEHT, MMeoIuit Harbonee 6aM3KOe OTHOWEHHE K NIPEAMETY
NoAa4YH eBpa3sHICKOM 3a9BKH MU TIOCTE Hee TIONCKa, MTOPOYAIHIT HOBU3HY HITH M300DETATENBCKUI YPOBEHD,
"Q" NOKYMEHT, OTHOCSIIMHCA K YCTHOMY DACKPLITHIO, KCIIOHH- B3ATBHIA B OTAENBHOCTU
POBAHHIO H T.1. "Y" HOKYMEHT, HMelolluit HanGonee GAU3KOE OTHOIIEHNUE K IPEAMETY
"P" noxymeHT, ony61MKOBAHHBIA 10 AaThl MOAAYH €BPA3HACKON 1IOUCKa, MOPoYaNIHit H306PETATENBCKUH VPOBEHD B COUETAHUM C
3aABKH, HO NOCHE AATHI HCNIPAIINBAEMOr0 [IPHOPUTETA APYTHMU JOKYMEHTAMH TOMH XKe KaTeropun
"D" HNOKYMEHT, NPUBEACHHBIA B ¢BPa3URCKON 3asBKe "&" NOKYMEHT, ABAAIOMMIACA NATCHTOM-aHANOTOM
"L _SOKYMEHT, IPUBEACHHBIN B JADYTHX LENAX
JlaTa AefiCTBHUTENLHOIO 3aBEPIICHH NaTEHTHOTO MOHUCKA: 21 oxtabps 2019 (21.10.2019)
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