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1. BBEJEHUE

HactosiLlee pykoBOACTBO MO 3KCMfyaTtauuu npedHasHavyeHo AN U3yvyeHus
npuHUMNa OEenNcTBnA M YCTPOWCTBA YrNbTPasBYKOBOrO pacxogomepa C HaknagHbIMu
nanyyatenamm AKPOH-01-2 (B ganbHeiwem - pacxogomep), npaBun MOHTaxa,
NoAroToBKM K paboTe, NOBEPKW, Hanaakn N TEXHUYECKOro OBCNYXXMBaHWSA B YCIOBUSIX

JKCnyaTauun.

2. HABHAYEHUE

Pacxogomep npegHasHaveH [Ana M3MepeHus obbemHoro pacxoga u
CYMMapHoOro  (uMHTerpanbHoro) obbema  (KonuyecTBa)  3BYKOMPOBOASALLMX
XKnMOKoCcTel, B TOM 4uCne CTOYHbIX BOA, MNpPOTeKawWWX B  HamnopHbIX
TpybonpoBoAax, N3roToBMEHHbIX M3 3BYKONPOBOASLLMX MaTepnanos, AN KOHTPOMS
M yyeTa, B TOM YMCNE KOMMEPYECKOro, B KaHanM3auMOHHbIX CEeTSAX, Ha OYUCTHBIX
COOPYXEHUSAX, NPOMBILLNEHHbIX NPEANPUATUSX, @ TaKkke MOXET NMPUMEHATbLCS ANs
ayauTa BOAOMPOBOAHbIX, TEMMOBbIX U KAHANW3aLNOHHbIX CETEN.

BbixogHoWM curHan pacxogomepa — nokasaHus rpadgwuyeckoro avcnnest (160 x 80
nMKcenemn), Ha KOTOPOM OTOOpaxalTcs pe3ynbTaTbl M3MepeHuss 06BbeMHOoro
pacxoga M cyMMapHoOro (MHTerpanbHoro) obbema (KonuMyecTBa) XMOKOCTW,
npoTekatoLLei Yepe3 TpybonpoBoA B NPAMOM UM 06paTHOM HanpaBneHUM.
[ononHnTenbHO Ha aucnnee MoxeT oTobpaxaTbCsa cneaytowas nHpopmaums:
1) u3MepeHHble 3HaYeHUs1 KOHTPONVPYEMbIX BENNYMH:

- CKOPOCTW NOTOKA XUAKOCTY;

- BPEMEHW UHTErPUPOBaHUS;

- AaTa v Bpems;

2) copepxumoe apx1MBOB B rpaddnyeckoM 1 TEKCTOBOM NpeacTaBreHuy;

3) napameTpbl TpybonpoBoaa;

4) TUMN KOHTPONMMPYEMOW XWAKOCTU (BOAA - XOrogHas, ropsiyas;

MasyT, CTOYHble BOAbI U T.4.)

5) vHOukaums TOMWMHbI CTeHKM TpybonpoBoga (Mpu  KOMMnekTauuu
yNbTPa3BYKOBLIM Npeobpa3oBaTenem TOMWUHOMEPA);

6) WMHOMKaUUS HaCTPOWKM aKyCTU4YeCKOro KaHana npn MOHTaxe,



7) AnarHocTnyeckne coobLLeHus.

BbiBO4 MHGOPMaLMM Ha AuChnei OCyLLeCcTBRASeTCS C NOMOLLbIO KHOMOYHOM
KnaBuaTypbl, PacnonoXeHHol Ha nepeaHe naHenun npubopa.

Pacxonomep MMeeT BO3MOXHOCTb BblBOAA MWHGOPMaLUM Ha KOMMbLOTEP
yepe3 BCTPOEHHbIN CTaHAapTHbIM uHTepdenc RS-232.
BHumaHue! bBa3zoeasi modenb pacxodomepa He ekyo4aem e cebsi
ynbmpa3seykoeoli npeobpa3oeamesnib mosiujuHomepa. Heob6xodumocmb
KoMmiekmayuu ynbmpa3eykoebiM Mpeobpa3oeamesieM MosiWuHoMepa

mpe6yemcsi yka3bieams fpu 3akase.
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Puc.1. Dnexrponssiii 6ok b3-2. I'abapuTHsIil yepTex

Mpumep 3anucn o6o3HauveHns pacxoaomepa ¢ AaT4koM ToMLuHoMepa:
"Pacxodomep AKPOH-01 - T - TY 4213-011-18623641-01"



3. COCTAB PACXO4OMEPA

3.1. Pacxogomep Bknto4vaeT B cebs nepBuYHbIN  NpeobpasoBaTtens MI1-1
1 3NeKTPOHHBbIV Brok B3-2, coeanHeHHble Mexay coboi AByMs oTpe3kamu kabens.

MM-1 coctonT 13 ABYyX ynbTpa3ByKoBbIx nsnydyarenen YM1(+V) n YU2(-V)
M YyCTPOMCTBA ANS UX KpenneHns Ha Tpybe (yCTaHOBOYHbIE MarHWTHble Mpodunm).

3.2. AnvHa nuHum cBasu mexay MNM-1 n b3-2 — He 6onee 4 m (oo 20 m no

cneuysakasy). CoeanHuTenbHbI kabenb RG316/U BXOAWT B KOMMNIEKT NOCTaBKM.

4. TEXHUYECKUE AHHbIE

4.1. Pacxogomep obecnednBaeT namepeHme o6beMHOro pacxoga wu
cymmapHoro obbema (konuyecTtea) 3BYKONPOBOASALLUNX XKUAKOCTEN C HA3KUM
cofepxaHvem razoobpasHbix U TBEPAbIX BELLECTB NPU MOSMHOCTBH 3arnofTHEHHOM
ceyveHunn HanopHoro Tpybonposoaa. [lonyckaeTcs Hannyne B KOHTPONMPYEMON
cpene rasoBbiX BKMOYEHUI U TBEPAbIX YacTUL, B KonnyecTee He 6onee 1 %

ob6bemMa KOHTPONMPYEMOW KUAKOCTU.

4.2. MM-1 yctaHaBnvMBaeTCcsa Ha NPsSIMONIMHENHOM y4acTke Tpybonposoaa
AnvHoii H > 10Dy ao mMecTa ycTaHoBku U AnuHoi h 2> 5Dy nocne mecta
ycTaHoBku. MNpegnoytntensHo yctaHaenmeath [1M1-1 Ha ropM3oHTanbHbIX yYacTkax
TpybonpoBoAOB 1 B FOPU3OHTarIbHOM NITOCKOCTH, HO AOMNyCKaeTCca yCTaHOBKa Ha
MPOM3BOSLHO OPUEHTUPOBAHHBLIX TPYOONPOBOAAX NMPU BOCXOASLLEM ABVXEHUN

NOTOKa XNUOKOCTU.

4.3. [onyckaetca yctaHoBka [1M-1 Ha nNpsSMONMHENHOM y4yacTke
Tpy6onposoaa Ha pacctosHum 2Dy < h < 5Dy nepen T-o6pasHbiM COeAMHEHNEM
TpybonpoBoAoB («TPOWHWKY») Unn nepepn mnsrmbom TpybonpoBoda («KOMeHo»), a
Takke Ha pacctosHun 3Dy <H < 10Dy nocne «TporHUKa» 1 Ha pacctosiHumn 2Dy <
H < 10Dy nocne «koneHa» (cm. . 12.5)
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MNM-1 ycraHaBnuBaeTcsi B NJIOCKOCTW, NepneHAUKYNSAPHON OCEBbLIM
JIMHUAM K TPOMHUKA» UIN «KOJeHa».

4.4. YVN1(+V) n YN2(-V) ycTaHaBnuBalTCA Yepesa Cnon cmasku (nuton 24,
anokcuaHas cmona, WPYC-4, nutueBas cmaska) Ha  HapyXHOW MOBEPXHOCTU
Tpybonposoaa, OYULLEHHON OT rps3n, KPacku, pXKaBYnHbI.

4.5. Matepuan TpybonpoBoga - nobol 3BykonpoBOAALMA MaTtepuan.
TonwwmHa cTeHkn Tpybonpoeoaa - ot 2 o 50 mMm.

4.6. KoHTponupyemas cpefa - FOMOreHHas >XWAKOCTb CO CKOPOCTbHO
pacnpocTpaHeHus 3syka 1200 - 2000 m/c, npu TemnepaType oT - 10 go +150 °C.

4.7. Pacxopomep obecneumBaeT uamepeHne obbemMHOro pacxoga w
cyMmapHoro obbema (konuyecTsa) XXUAKOCTV Npu AnameTpax yCrioBHOro Npoxoaa
Tpybonposoga Dy ot 40 go 2000 mm (Tabn.1)

Tabnuua 1

ONAMNA30HbI UBMEPAEMbIX PACXOO0B
N PAO OMAMETPOB YCJTOBHOIO NPOXOOA TPYBOIMNPOBOOA

[nameTp ycnoBHoro npoxoAa, [nanasoHbl n3MepsieMbIx pacxodos, Q,
Dy, MM m3fy
40 (0,16 - 8)...(1-50)
50 (0,2 - 10)...(2 - 100)
65 (0,25 - 12,5)...(3,2 - 160)
80 (0,32 - 16)...(5 - 250)
100 (0,4 - 20)...(6,4 - 320)
125 (0,5 - 25)...(8 - 400)
150 (0,64 - 32)...(12 - 600)
200 (0,8 - 40)...(20 - 1000)
250 (1 - 50)...(25 - 1250)
350 (1,2 - 60)...(32 - 1600)
400 (1,6 - 80)...(40 - 2000)
500 (2 - 100)...(64 - 3200)
650 (2,5 - 125)...(80 - 4000)
800 (3,2 - 160)...(160 - 8000)
1000 (4 - 200)...(320 - 16000)
2000 (8 - 400)...(800 - 40000)




4.8. TluTanHwne pacxogomepa ocyuecTenseTcs OT BHYTPEHHEN

aKKyMynaTopHon Gartapeu unu ceTeBoro agantepa HanpsbkeHnem (9 £ 0,5) B
MOCTOSIHHOTO Toka. Bpems HenpepbiBHOM paboTbl OT akKymynsTopHou Gartapeu
(6e3 nepesapsagku nocrnegHen) He MeHee 8 Yacos.

4.9. MowHocTb, noTpebnsemas pacxodoMepoM, He AOMKHa NpeBbiaTh
3,5 BT npu nutaHum OT ceTeBoro agantepa.

4.10. TemnepaTtypa Bo3ayxa, okpyxatoLliero 63-2, nomkHa 6bITb 0T -20 A0
+50 °C, MMN-1 - ot - 40 go +150 °C.

4.11. ATmocdepHoe aaBneHue - ot 84 no 108 klMa (ot 630 go 800 mm pT.
CT.).

4.12. CteneHb 3aWuTbl OT BHELWHNX Bo3aencTeui obonoyku M-1 - IP65
B3-2 — IP65 no NOCT 14254.

4.13. Macca pacxogomepa fofmkHa ObiTb, He bornee:

Mn-1 — 0,7 kr (6e3 ycTponcTBa KpenneHus Ha Tpybe),

B3-2 - 0,7 «kr.

4.14. Tpn ycrtaHoske [1MM-1 cormacHo n.4.2 npegensl Jonyckaemown
OCHOBHOW MpPWBEOEHHON MOrPeLIHOCT NpU M3MepeHnn obbEeMHOro pacxoga B
npegenax ot 2 po 100 % pguanasoHa U3MEHEHUA pacxoda He [AOMKHbI
npesblwatse + 1,5 %.

Mpu o6bemMHoM pacxoae B npegenax ot 0 4o 2 % Avana3oHa U3MeHeHus pacxoaa
MOrpeLlHOCTb HE HOPMUPYETCH M NOKa3aHMsA pacxogoMepa paBHbl HyHO.

Mpenensl 4ONyCKaeMon OCHOBHOW OTHOCUTENbBHOW MOrpeLHoCT Npu M3MepeHum
cyMMapHoro obbemMa (konudectBa) B npegenax ot 2 go 100 % pguanasoHa
N3MEHEHUSA pacxofa He JAOMkKHbI npeBbiwaTth + 2 %.

4.16. MNpw yctaHoske [MN-1 cornacHo n.4.3 gONoNHUTENbHas NOrPeLLIHOCTb
n3mepeHuss o6LEMHOro pacxofa M cyMMapHoro obbema He [OrfkHa NpeBbiaTh
0,2 gonyckaemon OCHOBHOM MOrPeLUHOCTM NpW yMeHblueHun pacctosiHui H mn h
OTHOCMTENbHO CBOWX HOMWHAanbHbIX BenuymH 10Dy 1 5Dy Ha kaxabiv 1Dy.

4.17. Tlocne BbIKMIOYEHUS  pacxo4oOMep  COXPaHSeT  apXUBHYHO

WMHOpMaLMIO HE MEHEE OL4HOrO roga.



4.18. lMornHbIA cpefHUn CPpoK Cry0bl pacxogomepa 4O CNUCaHNS — He
MeHee 6 reT, a npu paboTe B yCNOBUSAX BbICOKOArpeCCUBHBIX U

BbICOKOTEMMNEPATYPHLIX Cpel — He MeHee 3 nerT.

5. YCTPOWUCTBO M MPUHLMI [EACTBUS PACXOLOMEPA

5.1. MpuHUMN AencTBUA pacxogoMepa OCHOBaH Ha W3MeEpPEHUU
pa3HoCcTU BpeMeHuU pacnpocTpaHeHusi aKyCTM4YeCKNX Kone6aHum,
nepecekalwlmx MNOTOK KOHTPONUpPYeMon cpeabl noa yrnoMm K ocu
TpybonpoBoaa B ABYX NPOTMBOMOMOXHLIX HamnpaBNeHUAX: MO MNOTOKY WU
NPOTMB NOTOKA.
3HayeHVe CKOpOCTM TMOTOoKa M BennyMHa OOBLEMHOro pacxoda XWMOKOCTU

BblYMNCNAKOTCA MO d)opmynaM:

V = =Ty KoK, Kz
T, +T,
2
_ 7Ds
4

rae V - 3HavyeHve CKOpOCTM MOTOKa XUAKOCTH;

Q - 3HayeHne o6bEMHOro pacxoaa;
T.v — BpeMsl pacnpocTpaHeHNss aKyCTUYeCKOro curHana npoTuB ABWXEHUS NoToka
XNOKOCTK;
T+ — BpeMs pacnpocTpaHeHUs akyCTU4YecKmx konebaHuin BAOMb OBWMKEHWS NOTOKA
XMAKoCTH;
Ko — koathdmumeHT NponopuUmMoHansHOCTK;

K1 —nonpaBoYHbIN KOIDULMEHT, YUNTLIBAIOLLMIA BANSHNE MECTHOTO
rMAPaBNMYECKOro  COMPOTUBMEHMS (8blyucrisemcss  asmomamuyecku 8
3asucumocmu om euda aulpasnuyecKo20 COMPOMUEIIEHUs U PaccmosiHuUsi om
Heao 0o mecma ycmaHoeku [1l1-1);

Ke - rmapoaMHaMmnyYeckun KO3 PULMNEHT (8biqucnisemcs
asmomamuyecKu, 8 3agucumMocmu om 3HavyeHul eenuyuH Do, V, muna xudkocmu,
CpOKa aKcrlyamauyuu u Mmamepuana mpybornpogoda);

D, - anameTp TpyGonposoaa.



3HayeHne cymmapHoro (uHTerpanbHoro) obbema (konuuyecTBa) npoTeKatoLlen
XKUOKOCTM BbIMUCNSIETCS KaK pe3ynbTaT YMCIEHHOrO MHTErPUPOBaHUS MOSYYEHHbIX
3HayeHun OOBEMHOrO pacxofa; napannenbHo BedeTcs  yvyeT  BPEMEHMU
WHTErpUpOBaHuUsI.

B pacxogomepe npegycMoTpeHO camopmarHoctTupoaHue: 6onbluas
YacTb BO3MOXHbIX HENCMPABHOCTEN aBTOMaTM4eckn obHapyxXrMBaeTcsa B npolecce
dyHKUMOHUpOBaHus npubopa u otobpaxaetca Ha gucnnee (cm. pasgen 18
"Bo3MOXHbIE HEMCNPaBHOCTU U CNOCobbl NX ycTpaHeHus").

5.2. YnbTpasBykoBble uanydatenu (npuemHukm) YU1(+V) n YUN2(-V)
npegHasHayeHbl AnNs npeobpasoBaHus MNOABOAMMBIX K HUM  3MEeKTPUYECKUX
CUrHarnoB B aKkycTudyeckme konebaHus, BBOA NocneaHux B CTeHKy Tpybonposoaa u
Janee B KOHTPOMMPyeMyto cpedy Mof yriioM K ocu TpybonpoBoAa, a Takke Ans
npeobpa3oBaHusi MpoLLedLInX Yepe3 CTEHKM TpybonpoBoda M KOHTPONUPYEMYHO
cpeany akycTu4eckux konebaHuni 06paTHO B 3NEKTPUYECKUE CUTHATbI.

OcHoBoW manyyatensi (NpuemHuKa) SBNsSeTCA Nbe3oKepamMU4eCcKUn AucK,
paboTalolmMin Ha OfHOW M3 PE3OHaAHCHBIX YacToT. OTOT Nbe30oKepamnyeckun Anck
NPpWXNMaeTcs Yepe3 CroM CMasku K MeTannuyeckoMmy KIMHY, KOTOPbIN
obecneymBaeT BBOA akyCTM4eckux kornebaHun B KOHTpoONupyemylo cpeny nog
yrrnom k ocu TpybonpoBoga. KnuH ceepxy 3akpbiBaeTC METaNIMYECKON KPbILLKOW.
BHYTpeHHSIS MONOCTb 3amnonHAETCH repMeTUKOM.

5.3. OnekTpoHHbIn 6nok B3-2 npegHasHaveH Ans npeobpasoBaHuA
pa3HOCTU BPEMEH PacnpoOCTPaHEHMUS aKyCTUYECKMX konebaHnin B KOHTPONMPYEMOM

cpefe B nokasaHusi rpadonyeckoro gucnnes.
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6. MVAPKUPOBAHUE U NMNJ1IOMBNPOBAHUE

6.1. Ha IMN-1 gomkHbl GbITb HAaHECEHbI HaMMEHOBaHWE W MOPSAKOBbLIN

Homep [M1-1.

6.2. Ha nepegHen naHenun 653-2 omkHbl OblTb HAHECEHDI:

1) 3Hak yTBepxaeHus Tuna no MNP 50.2.009-94;

2) ToBapHbIV 3HaK NPeanpUATUA-U3roTOBUTENS;

3) TMN 1 NOpPSAKOBLIN HOMEp pacxogomMepa Mo cucTeme
HymMepauuv NpeanpuaTusa-u3rotoBUTenNs;

4) nopsigkoBbIn Homep MMIM1-1;

5) nopsgkoBbIv Homep B3 -2;

6) roa N3roToBreHus.

6.3. NpegycmoTpeHo onnombupoBaHmne aneKkTpoHHoro 6noka B3-2.
7. YKASAHUE MEP BE3OINTACHOCTHU

7.1. K MOHTaxy, [OEeMOHTaxy, 9aKchnyaTauum,  TeXHU4ECKOMY
06CcnyXnBaHMIO 1 PEMOHTY pacxooMepOB AOMYCKATCA TOMNbKO Nuua, U3yymeLIne
HacTosiLee PyKOBOACTBO MO 3KCMMyaTauun, npollefllne UHCTPYKTaX Mo TEeXHUKEe
6e3onacHocT npu paboTe C  SMEKTPOTEXHUYECKMMW  YCTaHOBKaMu U
paavoaneKkTPOHHON annapaTypow.

7.2. B ceteBOM agjantepe UMEKTCS LENU, HaxoAsLmMecss nog onacHbIM
ONs1 Xn3HK HanpshkeHnem 220 B.

7.2.1. Npwn OTbICKaHNW HEUCNPAaBHOCTEN BO BKIIOYEHHOM pacxogomepe
Heo6X0AMMO MPUHSITE MEPbI, UCKITOYatoLLME CIyYalHbIA KOHTaKT YenoBeka ¢
OMNacHbIMW ONS1 XU3HW TOKOBEAYLLMMU LIensiMu, Hanpumep, Nonb3oBaTbCs
TONBKO M30MMPOBAHHBIMW MHCTPYMEHTaMM, 3aKpbiBaTb OTKPbITbIE KOHTaKTbI
U30MAUMOHHBIMY MaTepuanamm v T.4.

7.3. UameputenbHoe obopygoBaHue (ocuunnorpad, BONbTMETP U Np.),

ucnosnb3yemMoe Npu OTbICKAHUKM HEUCNPABHOCTEW, NPOBEpKax, NPOUNaKkTUYEeCcKNX

ocMoTpax u p. paboTax, AOMKHO MMeTb Ha[eXHOoe 3a3eMreHue.
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7.4. Bce BWAbl TEXHMYECKOrO OBCNYXMBaHWSA, pPEMOHTa M MOHTaxa
(oeMoHTaxa), cBfi3aHHble C Mepenankon JnekTpo- U Paavmo3rieMeEHTOB,
ycTpaHeHne obpbiBOB MPOBOAOB WM T.4. Heo6xo4MMO MpPOM3BOAWUTLE TOMLKO MpuU
OTKIMIOYEHNN BMEKTPOHHOro 6rioka OT akKyMynsATOpHOW Gartapen 3a3eMieHHbIM

nasinNbHUKOM C HanpsixeHuem He 6onee 36 B.

8. MOHTAX YCTAHOBOUYHbIX MPO®UIIEA HA TPYEOINPOBOLE

Mpu npoBegeHUn cBapoyHbLIX paboT Ha Tpy6onpoBoae HEO6XOAUMO CHATL
ynbTpa3BykoBble usnyvyatenu YU-1 u YU-2 c tpy6onposopa.
8.1. YcraHoBka [1M1-1.

8.1.1. Beibpatb mecTo yctaHosku M1-1 ¢ yyeTtom Tpebosanuii n.4.2
(nonyckaetcs cornacHo n.4.3). He ponyckaetcs yctaHoBka -1 Ha cBapHble

WBbI TPy6onpoBoAa.

8.1.2. BoibpaTb BapuaHT YCTaHOBKWN AATYNKOB: Z (ABYXCTOPOHHMI) (pUc.2)

unu V (0gHOCTOPOHHMI) (puc.3).

BapuvaHT Z(aByxcTopoHHsas yctaHoBka Y1 n YU2)

Bua ceepxy
YN1(+V)
O 1
k Hanpasnenue
- noToka
YN2 (-V)
puc.2

BapuaHT V (ogHOCTOpOHHAS ycTaHoBka YN1 n YN2)

Bua ceepxy
YU1(+V) YN2(-V)
—_—_—————————— - HanpasneHve
NMOTOKa
Puc.3
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Mpwu BbIGOpPEe BapnaHTa yCTaHOBKM AaTYMKOB crieAyeT yYuTbiBaTb, YTO NMpU
O HOCTOPOHHEN yCTaHOBKe AaT4YUKOB 3chheKTUBHOCTL NPOXOXKAEHUA
yNnbTPa3BYKOBOro CMrHana 4epes TpyoonpoBof HUXe NpumepHo B 2 — 3

pa3a, 4em npu ABYXCTOPOHHGVI ycTaHOBKe. PeKomer.yeTcn NPUMEeHATb V -

yCTaHOBKY AaT4YMKOB Ha HOBbIX Tpy6onpoBoaax AvameTpom ~40 =250 mm.

8.1.3". YcraHoska M-1 no BapuaHTy “Z” (puc. 4, 5, 6)

Bua A MarHuTHbIN
ymv) “ cTakaH
d :FE;Z
'—l
-« 1Dy T 4+

[t L |

\ Mpwk1umHoe

YCTPOWCTBO

\U -

o P

+ !+
lt“]h ﬁx |l:I:I:B:I:h'prﬁonposou

YCcTaHOBOYHbIN
npocunk L YWN2(-V)

L- paccTosiHue mMexay Aatuvrkamu

Puc. 4. YcTaHoBka aaTymkoB Ha Tpybonposoabl Dy< 500 mm

YHI(Y) Bua A MarHUTHbIM

¢ A cTakaH
':FHIF —#v ':th Tpy6onposog
\

it

MpwxumHoe \

YCTPOIACTBO JL» z

[+ 1+ N

y!ﬂHOBOHHbIﬁ
L npocunb Y2y

L- paccTosiHre mMexy aaTimkamu

Puc. 5 YcrtaHoBka gatumkoB Ha Tpybonposoabl 500 < Dy < 1500

1
Onucanune ycraHoBku [MM-1 npuBoanTCs AN ropu3oHTanbHO OPUEHTUPOBAHHOIO
TpybonpoBoaa
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YY) Bug A MarHuTHbIA

e

MpwkumHoe \
YCTPOWCTBO

CTa/aH
m}lﬁl}l Tpy6onpoeoa
+ \

4

-

P

% + ’ + o+
YCTaHOBOYHbIi
L npocune Yii2(-v)
d

\
»,
-
>

L- paccTosHie Mexay aaTynkamn

Puc.6. YcTtaHoBka aatymkoB Ha Tpybonposoasl Dy > 1500
YcTaHoBUTb ABa YCTAHOBOYHbIX NPOUIA B rOPU3OHTaNbHOW NNOCKOCTU BAOIb
NPOTMBOMONOXHbLIX 00pa3syloLmMX U3MEpPUTENBHOIO yyacTka TpybonpoBoga Ha
Hapy)XHOMW noBepxHOCTW. [ns 3TOro € MNOMOLLbIO pyneTkn U3Meputb OMvHY
BHELLHEN OKpyXHOCTM TpybonpoBoga. Ha TpybonpoBoge HaHeCTU [OBE PUCKH,
paccTosiHue mexay KOTOpbIMU AOIMKHO 6biTb pAaBHO NOMOBUHE AMNVHbI BHELLHEWN
OKPY>KHOCTM Tpy6onpoBoda ¢ TOMHOCTLIO T 1 MM. Yepes aTv pucku NpoBecTy OBe
npsMble  NUHUM  pa3MeTKW, KOTopble [OOMKHbl ObiTb  MapannenbHbl  OCu
TpybonpoBoga ¥ HaxoAuTbCA C HEW B OAHOW nnockocTn. 3artemM B MecTax
npeanonaraeMon yCTaHOBKU Mpodunen NoBepxHOCTb TpybonpoBoda TuiaTeNbHO
3a4YUCTUTb HAMUIBHUKOM WK LLKYPKOW OT rpsiaun, pXaB4yuHbl, Kpacku (40 NOSIBNEHNS
MeTannuyeckoro 6necka). 3aumctka TpybonpoBoaa Npon3BOANTCS MO BCEWN AnvHe
YCTaHOBOYHbIX Npodounen M Ha 20 MM BBEpPX WM BHU3 OT NUHWI PasMETKM.
3aymLLEHHY0 NOBEPXHOCTL NPOTEPETL BNAXHOW TPSAMKON (ANs yAaneHust ocTaTkoB
nbinv u 1.4.) 3aTeM yCTaHOBOYHbIE NPOMUIM YCTAaHOBUTL HA MPOTUBOMONOXKHbLIX
cTopoHax TpybonpoBoaa, Npu 3TOM pUCKM B TopLax npodunei JOMKHbI coBnaaath
C NMHUAMMU pasMeTKM C OTKNOHeHueM He 6Gonee L1 MM, 4TO rapaHTupyeT
yctaHoBky [1l1-1 napannensHo ocu Tpybonposoaa.

Ons dukcaunm npocduns Ha TpybonpoBoAe 3aBUHTUTL MarHUTHbIA CTakaH a0
COMPUKOCHOBEHMSI €ro [OHbllka C MOBEPXHOCTbI TpybonpoBoga, npu 3TOM

HanpasnsioLwme Npocmnu SOMKHbLI NNOTHO NpuneraTb k Tpybonposoay (puc. 7).
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Hanpasnsowme

MarHuWTHbIA CTakaH

Puc. 7

Ecnn tpybonpoBog caenaH M3 HEMarHUTHOroO mMartepuana, TO Ha YCTaHOBOYHbIN

npodunb No KpasiM criefyeT HaknMHyTb KOPOMbICNA C LenoykaMmu U1, BbIBUHYMBAS
MarHUTHbIA CTakaH, HaTAHYTb WX, MPUXUMas Npu 3TOM YCTAHOBOYHbIE NPOUIN K
Tpybonposoay (13 BTOPOro yCTaHOBOYHOrO Npoduns MarHUTHbIA CTakaH yaanuTb)

KOPOMbICIIO KpenexHasi uenovka

Hanpasnsawwue

MarHUTHbI CTakaH

Puc. 8

8.1.4. YcraHoska NMN-1 no BapunaHty “V”
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Bun ceBepxy MarHUTHbIN

YN1(+V) cTakaH

whe \ h P

i+ T T T 4 4]
MpuxmumHoe
YCTPOWCTBO YU2(-V) Vv

YCTaHOBOYHbIN

/ npocunb

R

Dy

L » Tpy6onposog,

] -

L- paccTosiHne mexay aaryvkamu

Puc. 9 Dy < 250 mm

YCTaHOBUTb OAWMH YCTAaHOBOYHBIN MpOdunb B rOpU3OHTaNbHOW MIIOCKOCTU BOOMb
obpasytoLLen namepuTensHOro yyactka TpybonpoBoaa Ha Hapy>XHOWM MOBEPXHOCTH.
B wmectax npegnonaraemon ycTaHOBKM npodhuns MOBEPXHOCTb Tpybonposoga
TWATENbHO 3a4YUCTUTb HAMUIbHWKOM WX LUKYPKOW OT rPsi3v, pXKaBYMHbI, Kpacku
(8o nosiBrneHus meTtannu4yeckoro 6necka). 3aumcTka TpybonpoBoaa Npon3BoaMTCS
no BCEN ANMHE YyCTaHOBOYHOIo Npoduns.
3aymLLEHHY0 NOBEPXHOCTb NPOTEPETH BNAXHOW TPAMKON (ANS yAaneHus ocTaTKoB
NbIY 1 T.4.). YCTaHOBUTE NPOGUIb Ha 3a4uLLEHHYI0 NMOBEPXHOCTL TpybonpoBoaa.
YCTaHOBOYHbBIN Npochunb 3adUKCMPOBaTh C MOMOLLBbIO MarHWTHbIX CTakaHoB WIN
LernoYex.

BHumaHue! MaecHumbi, ucnosib3yeMblie 8 yCMaHOBOYHbLIX

npodpunsax, npedcmaensom ofnacHocmb OJii MexaHU4YecKux

4yacoe U Maz2HUMHbIX Hocumenel uHgopmayuu. bBbydbme

OCMOPOXHBI!
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9. JIEKTPNHECKOE COEIUHEHWE YIIbTPA3BYKOBbIX
TTPEOBPA30OBATEJIEN PACXO4OMEPA C 3JIEKTPOHHbIM 5J1I0OKOM B53-2

OnekTpuyeckoe coeguHeHVe ynbTpas3ByKoBbIX npeobpasoBatenen YU1(+V) n

YWN2(-V) c B3-2 ocywecTBnsaeTca akpaHMpOBaHHbIMK kabensamu cornacHo puc. 10

@ ED
vO O

-V +V

ChHW KpacHbIi

Puc. 10
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10. ITOPSIOK BbIBO/A PE3YJIbTATOB U3MEPEHUN HA AUCIINIEA

10.1. Pacxogomepbl 06CnyXMBalOTCA OMNepaTtopoM, 3HaKOMbIM C paboTton
pPaavoanNeKkTPOHHOW — annapaTtypbl, W3YYMBLUMM HacTosllee PyKOBOACTBO MO
aKcnnyatauuy pacxogomepa v NpoLleaLM MHCTPYKTaX Mo TeXHWke 6e3onacHocTu
npu paboTe C aNeKkTpoTEXHUYECKMM 060pyaOBaHMEM.

10.2. KHono4yHas knaBmnatypa

(o o)

N

CUrHYP N
AKPOH-01 pvennen

AKPOH ©

o® |
S (v

DO@®™
@ ®®
@O®®™
O O@EH

\ J
Puc. 11

10.3. BkntoyeHune u BbIKIOYEHNE pacxogomepa OCyLLeCTBNAETCA HaXaTnem

kHonku BKIT/BbIKI

Mocne BkNoYeHMA pacxogomMepa Ha gucnsnee Ha 5 cekyH NnosiBUTCS 3acTaBka:
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CUrHYP
AKPOH-01
Bepcus *2T

3a ato BpeMsa BbINONTHAETCA nporpaMmma camoamarHoCtupoBaHnAa U namepdaeTca
BeJIM4YMHA 3apdaa akkymyndaTopa. Ecnn AKKYMYIATOP pa3psAXeH, Ha gucnnee

NosiBUTCA COOOLLIEHNE:

MpenynpexaeHue
AxkkymynaTtop

paspsixeH

BKIIOUMTCS 3BYKOBOM curHan, n vyepes 30 cekyHa npubop aBToMaTnyeckm

BbIKIMKO4YNTCA.

Ecnun akkymynatop He paspsikeH unm nutaHve npubopa ocyLlecTBNsAeTcs oT
CeTeBOro agantepa, TO yCTaHaBNMBaeTCH PeXUM 0TOOPaxeHUs 3Ha4YeHnn
n3MmepsemMbix BenvuvH (ganee — pexum « AISMEPEHWUA»), v Ha gucnnee

nosiBUTCS1 coobLLEeHME:

Pacxop [pasmepHoCTb]
[uncneHHoe 3HayeHue]

[wHaekc]

Mpu 3HauveHmsAx nHaekca 1+ 8 pesynbTaTbl UBMEPEHUSA KOPPEKTHbI.

Bbi3oB Ha gucnnen Opyrux namepaemMmblix BeNiM4nH oCcyLecTBnAaAeTCA C NOMOLLbHO

KHOMOK [

10.4. MNocne HaxaTus KHOMKN Ha aucnnee NosiBUTCA coobLleHue:

CkopocTb M/c
[uncnenHoe 3HayeHue]

[wHpekc]
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10.5. Ecnu ellie pa3 HaxaTb KHOMKY , TO Ha Aucnnee NosBUTCS CoobLeHne O

AaTte N BpeMeHu

Oata (roa / mecsv / oeHb)
[UncneHHble 3HaYeHuns)

Bpewms (4ac : MuH : ¢)

[YncneHHble 3HaYeHus ]

10.6. Ecnn HaxaTb KHOMKY , TO Ha aucnnee nosiBUTCA coodLleHne:

O6bem 1, M° : [umcneHHoe 3HauveHwme (8 pa3psaos)]
O6bem 2, M° : [uncneHHoe 3HauveHne (8 pa3psioos)]
O6bem =, M° : [uncneHHoe 3Ha4veHwue (8 pa3psgoB)]
OnuTensHOCTb 3MepeHust

(4ac : MuH : c) : [umcneHHoe 3HayeHue |

Pacxog : My : [uncneHHoe 3HaveHue]

CKOpOCTb : M/C : [UnCneHHoe 3Ha4veHune] [MHAekc]

roe O6bem 1 — KONMUYECTBO KMOKOCTU, NpolleaLlee Yepes Tpybonposos B
NPSIMOM HanpaseeHuy (B HanpaseHuK, COBNafaloleM C HanpaBneHnem

CTPENoK Ha AaTyukax);
Ob6bem 2 - KoNMYECTBO XKMUAKOCTU, NpoLlesliee Yepes Tpybonposos B

O6paTHOM HanpaBleHnn (B HanpaBneHun, NpoTUBOMOJIOXKHOM HanpaBlieHUO

CTPENoK Ha AaTyukax);
Obbem X - cymMMapHOe 3Ha4YeHne KONMMUYeCTBa XMOKOCTH, npoLleLen
Yepe3 Tpybonposos B 060MX HAaNpaBneHUsix;
OnumesibHOCMb U3MepPeHUsI — BENUYMHA NHTepBarna BpeMeHN, B Teye-

HMe KOTOpOoro npom3Boaunnocb N3aMmepeHne cyMmmapHOro obbema KMOKOCTW.

Mpwn HaxaTtum kHonkn | CTAPT/CTOIT | pacxogomep HauyHET n3aMepeHue

CyMMapHoro o6bema XuaKocTy, NpoTekatoLLel No TpyGonpoBoay, OAHOBPEMEHHO
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HayHeTCs 3an1ch B apxuB (B MaMsaTb NpUGoOpa) USMepeHHbIX 3Ha4YeHW pacxoaa

XNOKOCTWU.

Ecnu ewe pas HaxaTtb kHonky | CTAPT/CTOIN |, TO m3amepeHne cymMapHOro

obbema NPeKpaTuTCAd, TakkKe NpekpaTuTca 3anncb B apXxmB.

PesynbTaT namepeHus CyMMapHoro obbema u BpemMeHu, B Te4eHne KoOToporo

Npou3BoAMIIOCE U3MepeHue cymmapHoro o6bema, oTobpaxatoTcs Ha aucnree.

10.7. Ecnu eLwe pas HaxaTb KHOMKY , TO Ha gucnnee NosiBUTCS

coobuieHne

O6bem =, M°

YncrneHHoe 3Ha4yeHne

[ ]

10.8. Ecnun eLwe pa3s HaxaTb KHOMKY , Ha gucnnee NosBUTCA

coobLLeHVe 0 BeNMunHe 3apsaaa akkymynsaTopa:

3apsg
akkymynsitopa

1 —

Ecnn nutanne pacxogomepa ocyuwiecTteBndaeTca OT ceTeBOro apantepa, TO

ancnnee 6yaeT cooblueHne

Mutanne ot agantepa

10.9. MNpun ncnonb3oBaHUM KHOMKN I'IpOCMOTp coobueHun byaer

npoucxognTb B O6paTHOM nopsaake.

Ha
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11. MTOP5IJOK BbIBOLA APXUBHOW UH®OPMALIMN HA OUCIINIEA

11.1. B apxvBe pacxogomepa MOryT XpaHUTbCHA pesynbTaTbl M3MepeHus
pacxoga Ha 50 pasnuuHbix Tpybonpoeogax. O6bem apxuBa coctasnsetr 21 000
pe3ynbTaToB U3MEPEHUIA.

Ons nepexoga u3 pexumma «N3MEPEHUA» B pexum «MNPOCMOTP
APXMBOB» Heobxoammo HaxaTb kHonky «APXWMB». Ha pgucnnee nosiButCA

coobLleHune:

OObekT nameperus 01

L]

C NomoLLbH KHOMOK , OCYyLLLECTBNAETCS BbIGOp «0GbEKTa M3MEPEHUs»
(TpyGonpoBoaa), pe3ynbTaThl U3MepeHusi pacxofa B KOTOPOM TpebyeTcs

NPOCMOTPETh.

11.2. Mocne BbiGOpa WCKOMOro «OObEKTa u3MepeHuss» Heobxoaumo
HaxaTb kHonky [BBOM, n Ha pgucnnee nosiBUTCA cooblleHne O napameTpax

obbekTa Nn3MepeHna:

OBLUME CBEOEHNA

Havano apxuBupoBaHus — [gaTta n Bpemsi]
[nvuTenbHOCTL apxMBNpoBaHns — [Yachl], [MuH.], [cek]
Mepwop apxuBmpoBaHns — [CeK]

Qmax [en.n3m]: [uncneHHoe 3HaveHue]

YKnakocTb: TMN KOHTPONMPYEMOW XUAKOCTU

Dy (anameTp Tpybonposoaa): [YMcneHHoe 3HaveHue]
Bospact TpybonpoBoza: [4ncneHHoe 3HaYeHune]

0O6bemM 2 : [uncneHHoe 3HaueHNe]

11.2. Ina npocMOTpa HENoCpeaACTBEHHO pe3ynbTaToB U3MepPEeHUs
pacxoga HeobxoauMmo elle pa3s HaxaTb kHonky BBO/L|, n Ha gucnnee nosiBUTCA

coobLleHune:

. ApxuB — TekcT
ApxuB — rpacpmk

e - Kypcop
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C NOMOLLbI0 KHOMOK , Kypcop yCTaHaBnvMBaeTCs HanpoTuB
BbIOpaHHOrO BapuaHTa npeacTaBneHNs apXMBHbIX AaHHbIX — TEKCTOBOro Wnu
rpadu4eckoro.

11.3. [na npocmoTpa apxvMBHbIX AaHHbIX B TEKCTOBOM MpeAcTaBleHun
Heo6XoAMMO YCTaHOBUTbL Kypcop HanpoTmB coobuieHnss «APXUMB — TEKCT» un
HaxaTb KHOMKY . Ha pucnnee nossBuTCcA nepsas CTpaHULa TEKCTOBbIX

aPXMBHbIX AaHHbIX, COCTOsILLAsA U3 8 pe3ynbTaToB U3MEPEHUN.

Ne Q [ea. namepeHus]

00000 [uncneHHoe 3HayeHne]
00001 [uncneHHoe 3HayeHne]
00002 [uncneHHoe 3HayeHne]
00003 [uMcneHHoe 3HaveHue]
00004 [uMcneHHoe 3HaveHue]
00005 [uMcneHHoe 3HaveHue]
00006 [uncneHHoe 3HayeHue]
00007 [uncneHHoe 3HayeHue]

BpemeHHo wnHTepBan Mexay onuanexawmmm  oTcyeTamm paBeH nepuoay
aApXnBMpPOBaHNA pe3ynbTaToB USMEPEHUA.

MpocMOTp CTpaHUL, TEKCTOBOIO apXxuBa OCYLLECTBMSETCS C NOMOLLbI KHOMOK ,

I

[Ona o0Howazosoeo Bo3BpaTa B pexum «N3MEPEHUA» Heobxogumo HaxaTb
kHonky JAPXWB|, onsa nowaesogozo Bo3BpaTa B pexum «MSMEPEHUA» — Haxatb

Heckonbko pas kHonky (OTMEHA!.

11.4. [Ona npocMOTpa apxvMBHbIX [OaHHbIX B rpaduMyeckoM pexmme
HeobxoamMMo ¢ nomoupbto kHonkn « OTMEHAY» BepHyTbCst B MYHKT 11.2, yCTaHOBUTb
Kypcop HanpotmB coobuweHusa «APXUB — TPA®UK», n Ha gmncnnee nosAButcA
rpacduyeckoe nsobpaxkeHne nepBoil CTpaHWLbl rPadUYecKnX apXMBHbLIX AaHHbIX,
cocTosLee n3 160 oTyeToB.

MpocMOTp cTpaHuL, rpadpuyeckoro apxmea OCYLLECTBMSETCA C MOMOLLbIO

kronok [T,
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Qmax [uncrieHHoe 3HaueHme]
\ /‘
/N |/
0 t
-
7 U
-Qmax
[Homep oTcueTa] [Homep oTcueTa]
t = [Homep oTcyeTa]x[nepnoa apxmBnpoBaHusy]

Puc. 12. paduk 3aBMCUMOCTU U3MEHEHUSA pacxoda OT BpEMEHU

11.5. Ons npocMmoTpa BbIOpPaHHOM CTpaHWUubl rpadunyeckoro apxvea B
pexume «TPAGUYECKMIA KYPCOP» Heobxoanmo HaxaTb kHornky [CTAPT/CTONM|.
Ha rpacduke nosButcs BepTukanbHas uepta — «TPAGUYECKUA KYPCOP»,
KOTOPbI/A MOXHO MepemellaTb MO TOPU3OHTaNbHOW OCU BPEMEHW C MOMOLLBIO
KHOMOK , . (OoHO HaxaTue KHOMKW COOTBETCTBYET MepemeLLeHNIo
rpadmyeckoro Kypcopa Ha OauH OTCYET).

[na GbICTporo nepemeLleHnsi rpadmyeckoro Kypcopa no ocu OTCYETOB
(ocn BpemeHM) HeobXoAMMO HaxaTb KHOMKY , B NPaBOM BepxHEM yrny
Avcnres ncyesHeT CTapbll HOMep oTcyeTa M nossuTca npegnoxenuve [ (muraet
3HaK «__»), 3aTem HabpaTb HOBbI HOMEpP OTCYETa C MOMOLLBIO LIMPPOBLIX KHOMOK
M HaxaTb kHonky [BBOL|, nocrie yero rpacdbuueckuii kypcop 3aimeT MorioxeHue,

COOTBETCTBYKOLLIEE HOBOMY 3Ha4Ye€HUI0 OTCYeTa.
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[Homep oTcueTa - abeumcca

Qmax [3HaueHue pacxopa] rpadmyeckoro kypcopal
[T\ |/
4

-Omax [3HaueHn& BpemeHm] rpacuyeckuni Kypcop

Puc. 13

12. IPOrPAMMUPOBAHUE PACXOQOMEPA

12.1. MporpammupoBaHne pacxogomepa ocyliecTtsnseTcs B pexume «MEHIO».
Bxop B pexum «MEHHO» paspeluaeTtcs Tonbko ns pexuma « MISMEPEHUA» n
OCYLLEeCTBNAETCA MOoCfie HaxaTua KHOMKU MEHIO|.. Ha paucnnee nosiBUTCA

coobLieHne

e HacTporka apxusa
[nanasoH namepexnin
MapameTpbl Tpy6onpoBoaa
YcTaHoBKa faT4MKoB
YcTaHoBKa Hyns (pacxogomepa)
MMuTaumoHHasa noeepka
CnyxebHoe MeHto
TonwwmHomep

* - Kypcop
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C nomoLyblo  KHOMOK , Kypcop yCTaHaBnuBaeTCsi HanpoTuB
BbIGpPaHHOIO COOBLLEHMSI.

Ona Bosspata wu3 pexuma «MEHIO» B pexum «N3MEPEHUA»
HeoBXxoanMo HaxaTb kHomnky [OTMEHA).

12.1.1. HacTpoiika apxmBa.

Ons Bxopa B pexxum «HACTPOWKA APXMBA» Heobxoanmo YyCTaHOBUTb
Kypcop C MOMOLLbI KHOMOK , Hanpotue coobuieHns «HACTPOWKA
APXNBA» 1 HaxaTb KHOMKY . Ha gucnnee nossutcsa coobLieHue:

. lfog (0...99) | [MucneHHoe 3HaveHue]
Mecsu (1...12) [UncnenHoe 3HaveHue]
Oens (1 ... 31) [UncnenHoe 3HaveHue]
Yac (0 ... 23) [UncnenHoe 3HaveHue]
MwunyTa (0 ... 59) [UncneHHoe 3HaveHue]
Mepuopg apxmBupoBaHns [UucneHHoe 3HayeHwne]
CtupaHue apxusa
CocTosiHue apxusa

* - Kypcop
[insi Bo3BpaTa B pexumM «MeHio» HeobXxoanMMo HaxaTb kHonky [OTMEHA).

12.2.2. YcTaHoBKa ropa.

Ecnn HeoGxooumMo BBECTM HOBOE 3HAYeHWe TeKyLlero roga, To cregyet
YCTaHOBWUTb KYpCOP C MOMOLLbIO KHOMOK , HanpoTne coobueHunsa «oa
(0...99)» n HaxaTb KHOMKY , rnocrne 4ero Ha AuUCNnee WUCHe3HEeT CcTapoe
YNCINEHHOE 3HaYeHVe rofda n 3amMuraeT 3Hak «__ ». 3aTeM C NOMOLbH LdpPOBbIX
KHOMOK HabpaTb nocnegHve ABe uUMdpbl Tekywlero roga (Hanpumep, 2004 rog —
HabpaTb 04). Mocne saBepluieHns Habopa — HaxaTb KHOMKY ans 3anucn
HOBOrO 3Ha4YeHus B NamsiTb npubopa.

Ecnn HabpaHHOe 4YnCrneHHOEe 3Ha4YeHWe - KOPPEKTHO, TO OHO OCTaHeTCs
Ha gucnnee W npousoigeT BoaspaT B pexum «HACTPOWKA APXVBA». B

MPOTMBHOM Cryyae Ha Aucrsiee nosiBuTCsA coobLyeHune:

MpeaynpexaeHve
Ownbka Habopa
[BBO[]
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Mocne aTOr0 HeobxoAMMO HaxaTb KHOMKY , W Ha pucnnee
BOCCTaHOBWTCSI CTapoe YWCNEeHHOe 3HavyeHue roga.

Ecnu Bo Bpems Habopa YNCNEHHOro 3Ha4YeHNs Bbl JOMYCTUNN OLUMOBKY MUK
nepegymann BBOAUTb HOBOE YWCMEHHOE 3HayeHWe, TO credyeT HaxaTb KHOMKY
OTMEHA|, nocne uero npousoiigeT cTupaHne HabpaHHON LUMdPLI UM BO3BPAT B
pexum «HacTpoiika apxvusay.

12.2.3. YcTtaHOoBKa mecsiua.

Ecnm HeobGXxogumo BBECTM HOBOE 3HayeHue TeKyllero mecsaua, To
cnepyeT YCTaHOBWUTL Kypcop C MOMOLLbIO KHOMOK HanpoTuB coobLleHns
«Mecsau (1...12)» n HaxaTb KHOMKY , rnocrie 4ero Ha Aucrinee uncyesHeT
CTapoe YMCIEeHHOe 3HayeHue Mecsua W 3amuraeT 3HaK «__ ». 3aTeM C MOMOLLbIo
LUMdpPOBLIX KHOMOK HabpaTb ABe Luudpbl TEKyLlero 3HavyeHns mecsaua (Hanpumep,
mapT — HabpaTtb 03). MNocne 3aBeplleHns Habopa — HaxaTb KHOMKY ans
3anuncK HOBOTO 3HaYeHWs B NaMaTb Npubopa.

Ecnn HabpaHHOe YnCneHHOoe 3HayeHWe - KOPPEKTHO, TO OHO OCTaHeTcH
Ha aucnnee M npousoigeT BosspaT B pexum «HACTPOWKA APXMBA». B

NPOTUBHOM CryYae Ha gucnnee nosaBuTcA cooOLeHue:

MpeaynpexageHve
Ownbka Habopa
[BBO[]

nocrne aToro HeobGXOAMMO HaXaTb KHOMKY M Ha aucnnee BOCCTaHOBUTCS
cTapoe YMCreHHoe 3Ha4YeHne mecsua.

Ecnu Bo Bpems Habopa YMCNEHHOro 3Ha4YeHWs Bbl AOMYCTUIM OLLUMOKY Unu
nepegymany BBOOUTb HOBOE YMCIIEHHOE 3HAyeHue, TO crnedyeT HaxaTb KHOMKY
[OTMEHA|, nocre yero npousonaeT cTupaHue HabpaHHOM Lndpbl UNM BO3BPAT B
pexum «HACTPOMKA APXUBAY.
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12.2.4. YcTaHOBKa OHSA.

Ecnn HeobxoaMMO BBECTM HOBOE 3HA4YeHWe TeKyLlero AHsi, To creayet
YCTaHOBUTb KypCcOp C MOMOLLbIO KHOMOK , HanpoTMB coobleHns «[eHb
(1...31)» 1 HaxaTb KHOMKY , MOCNEe Yero Ha AMUCTNee WUCYE3HeT cTapoe
YMCrieHHOe 3HayeHue OHSA W 3aMUraeT 3HaK «__ ». 3aTeM C MOMOLLb0 LIMGPOBbLIX
KHOMOK HabpaTb ABe UMdpbl TEKYLLEro 3HavyeHus aHa (Hanpumep, 13-e uncno —
HabpaTb 13). Mocne 3aBeplieHna Habopa — HaxaTb KHOMKY Ans sanucn
HOBOTrO 3Ha4YeHusi B MaMsiTb npubopa.

Ecnn HabpaHHOe unCcrneHHoe 3HAYeHUE - KOPPEKTHO, TO OHO OCTaHeTCs
Ha Aucnnee UM npousongeT Bo3spaT B pexum «HACTPOWKA APXVBA». B

NpoTUBHOM Ccliydae Ha amcnree noaBuTca coobuieHue:

Mpepynpexaexve
Ownbka Habopa
[BBOA]

Mocne 4ero HeoOXOOUMO HaXaTb KHOMKY , W Ha Jucninee BOCCTaHOBUTCSA
CTapoe YUCIIEHHOE 3HaYeHne OHs.
Ecnn BO Bpems Habopa 4UMCNEHHOrO 3HAYeHWs Bbl OOMYCTMMM OWWKUOKY unv
nepegymanyu BBOOUTb HOBOE YMCMEHHOE 3HayeHue, TO crnedyeT HaxaTb KHOMKY
[OTMEHA, nocne yero npowsoiaeTt cTvpaHue HabpaHHO! LMdpbl UM BO3BPAT B
pexxum «HACTPOWVIKA APXVIBA».

12.2.5. YcTaHOBKa vaca.

Ecnn Heob6xooumo BBECTM HOBOE 3HAYEHME TEKYLLEero yaca, To cregyer
YCTaHOBUTb KypCOp C MOMOLLbIO KHOMOK , HanpoTtuB coobuieHust «Yac
(0...23)» n HaxaTb KHOMKY . [Mocne yero Ha gucnnee McyesHeT cTapoe
YNCINEHHOE 3HaYeHVe Yaca M 3aMuraeT 3HaK «__ ». 3aTeM C NOMOLLbI0 LMpPOoBbIX
KHOMOK HabpaTtb [ABe uudpbl Tekyllero 3HayeHus 4aca. [locne 3aBeplueHus
Habopa — HaxaTb KHOMKY N1 3anUCKu HOBOIO 3HAYeHust B MamsaTb npyubopa.
Ecnn HabpaHHOE 4MCNEeHHOe 3HayeHuMe - KOPPEKTHO, TO OHO OCTaHeTCs Ha
avcnnee v npomsoiaeT Bo3spaT B pexum «HACTPOMKA APXVIBA». B npoTuBHOM

cny4dae Ha aucnnee noaBuUTCA cooOuleHue:
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MpeaynpexaeHue
Owwnbka Habopa
[(BBOA]

rnocne 4ero HeobxoAMMO HaXaTb KHOMKY , W Ha Aucnnee BOCCTAHOBUTCSA
cTapoe Y1crneHHoe 3HadyeHne vaca.

Ecnu Bo Bpemsi Habopa YMCNEHHOrO 3Ha4YEHNs Bbl JOMYCTUNW OLINOKY 1nn
nepegymany BBOAUTb HOBOE UMCIIEHHOE 3HAYeHWe, TO crefyeT HaxaTb KHOMKY
OTMEHA|, nocne yero npousonaeT cTupaHue HabpaHHO Lndpsl UNU BO3BPaT B
pexum «HACTPOMKA APXUBA».

12.2.6. YcTaHOBKa MUHYT.

Ecnu Heo6xo4MmMo BBECTM HOBOE 3HAYeHUE TEKyLLEen MUHYThI, TO crieqyeT
YCTaHOBUTb KypCOpP C NMOMOLLLIO KHOMOK , HanpoTuB coobueHns «MunyTa (1
... 59)» N HaxaTb KHOMKy , MOCMe Yero Ha Auchnee WcuesHeT cTapoe
YNCMEHHOE 3Ha4YeHVe MUWHYTbl W 3amuraeT 3Hak «__ ». 3aTeM C MNOMOLLbIO
LUMdPOBLIX KHOMOK HabpaTb ABe umudpbl Tekywero 3HadeHne MuHyTbl. locne
3aBepLueHuss Habopa — HaxaTb KHOMKY ONS 3anncyu HOBOTO 3HaYeHusi B
namsaTb npubopa.

Ecnu HabpaHHOe YMCrEeHHOe 3HAYeHUEe - KOPPEKTHO, TO OHO OCTaHeTCs
Ha Avcnnee W npousongeT BosepaT B pexum «HACTPOWKA APXVBA. B

NPOTUBHOM Cny4Yae Ha gucnnee noasutca coobLeHue:

MpenynpexaeHve
Ownbka Habopa
[BBOA]

Mocne uero HeobxoauMmo HaxaTb kHonky [BBOL, u Ha aucnnee
BOCCTAHOBUTCA CTAPOE YNCTEHHOE 3HAYEHME MUHYT.

Ecnu Bo BpeMsi Habopa YNCTEHHOTO 3HAYEHNs Bbl OMYCTUIM OLINGKY 1NN
nepegymann BBOAUTb HOBOE 4UCNEHHOE 3HA4YeHue, TO crneayeT HaXaTb KHOMKY
(OTMEHA, nocre yero npousonaeT cTupaHue HabpaHHO Lndpbl UNM BO3BpaT B
pesxxum «HACTPOWKA APXVBA».
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12.2.7. Tlepuopn apxuBUPOBAHMUA (MHTEpBan BPEMEHUM  MexXay
nocnegoBaTerbHbIMY 3anucsiMU B apXMB 3HAYEHUI pacxoda XUOKOCTH).

Ecnn Heobxoaumo BBECTM HOBOE 3HAYEHME «Meproaa apxXmMBUPOBaHUSI»,
TO cnegyeT yCTaHOBUTb Kypcop C MOMOLLbHO KHOMOK , HanpoTunB cooOLLEHNSI
«Mepviog apxuBMpOBaHUSA» N HaXaTb KHOMKY , mocne 4ero Ha gucnnee
NCYE3HEeT CTapoe YMCIIEHHOE 3HaYeHVe Nepnoaa apxXuBMpoBaHns U 3aMuraeT 3Hak
«__». 3aTeM C NOMOLLbI0 LIMdPOBLIX KHOMOK HabpaTb HOBOE 3HadeHwe nepuopa
apxusupoBaHus (1-3600 c). MNMocne 3aBepLueHus Habopa — HaXxaTb KHOMKY
ONs 3anucu HOBOTO 3HaYeHns B NamaTb npubopa.

Ecnn HabpaHHOe 4nCcrneHHoe 3Ha4yeHWe - KOPPEKTHO, TO OHO OCTaHeTCs
Ha aucnnee u npousonaeT BoaspaT B pexum «HACTPOWKA APXVBA». B

NpPpOoTUBHOM Cliydae Ha gucnriee nosaBuUTCA coobLeHue:

Mpepynpexaexve
Ownbka Habopa
[BBOA]

Mocne 4ero HeobXOOUMO HaXaTb KHOMKY , W Ha Jucninee BOCCTaHOBUTCSA
cTapoe YMCINIEHHOE 3Ha4YeHre nepuoaa apxXMBMpOBaHUS.
Ecnn Bo Bpemsi Habopa YMCMEHHOrO 3HA4YeHMs Bbl AOMYCTUNM OLWKUOKY WK
nepegymanv BBOOUTb HOBOE YMCIIEHHOE 3HAYeHWe, TO crefyeT HaxaTb KHOMKY
[OTMEHA), nocne yero npowsoiaeT cTvpaHue HabpaHHON LMdpbl UM BO3BPAT B
pexxum «HACTPOWVIKA APXVIBA».

12.2.8. CtnpaHue apxumBa.

Ecnn Heo6xoaumo Npov3BecTy CTUpaHne apxmea, To crieflyeT YyCTaHOBUTb

KypCcop C NOMOLLbIO KHOMOK , HanpoTuB coobueHns «CTVIpaHMe apxmea» "

HaxkaTb kHonky BBO[|. Ha ancnnee nosisutcs coobuueHve

Mpeaynpexaexve
Bbl yBepeHbI?
na [BBO[]; HeT [OTM]
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Ecnu HaxaTb KHOMKY , TO npov3onaeT cTupaHue apxuea. Ecnn xe
HaXartb KHOMKY , To npousoiigeT Bo3epaT B pexum «HACTPOMKA
APXUBA».

12.2.9. CocTosiHue apxuBa.

Ecnu HeobxoaMMo NMocMoTpeTb He3amnornHeHHbI 06beM NamMsATh apxuBa,
TO crnegyeT YyCTaHOBUTb KypCOP C MOMOLLbK KHOMOK , HanpoTMB CoOBLLEHNS

«CocTtosiHne apxuBa» n HaxkaTb kHonky BBO[|. Ha ancnnee noseutcs coobLueHne

Yucno dannos N

3aHATo, banT N3,6
CBobogHo, bant Nc,6
CB00O0OHO, OTCYETOB Nc,o

rae N = (0 ...50) — uncno apxvBHbIX (halnoB, KaXAabl U3 KOTOPbIX COOEPXUT
3aperncTpupoBaHHbIe pesynbTaThbl N3MepeHUi pacxofa (oTcueTbl),
COOTBETCTBYIOLUME OnpeaereHHoMy OObekTy uaMepeHus (ans uaeHtTudmkauum
06BbEKTOB M3MEPEHUS UCMONb3YTCHA UX MOPSIAKOBLIE HOMEpPA);

- N3,6 = (0...65286) — 061beM B HanTax cBOGOAHON apX1BHOW NaMATH;

-Nc,0=(0 ... 21753) — o6beM B OTCHETax cBOOOAHON NamATK.

ApxuBHbIA parin codepxXuT 3aronoBok «[lapameTpbl TpyGonpoBoaax,
3aHMMatowmn 27 GanT, U NocrneaoBaTeNbHOCTL OTCYETOB, KaXAbli M3 KOTOPbIX
3aHumaet 3 Gawrta. Takum obpasom, pacnonaras uHdOpMauven O COCTOAHWM
apxvBa M yyYnTbiBas YCTaHOBMEHHOE 3HaYeHue nepuoja apxveuMpoBaHus — Ta,
MOXHO paccyMTaTb MaKCUMarnbHyl0 NPOAOIKUTENBHOCTL (-TMakc) nocneayoLei
perucTpauun pesynbTaToB U3MEPEHNN.

[Mpumep 1. Pernctpauus yxe naer,

Nc,0 = 3600,

Ta=1c—> Tmakc = Nc,0*Ta=3600c=1y

[pumep 2. Pernctpauus ewe He Hayanach,

Nc,6 = 5227,

Ta =10 ¢c—> Tmakc = (Nc,0-27) * Ta/3 =17333 c~4 449 MuH

Ons Bosepata B pexum «HACTPOMKA APXVIBA» crnemyeT HaxaTb KHOMKY

[OTMEHA
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12.3. lvana3oH u3MepeHUn.

Ons Bxoga B pexum «AVMAMA30H WSMEPEHUA» Heobxoammo
YCTaHOBUTbL KYpCOp C NMOMOLLLbIO KHOMOK , HanpoTuB coobLeHus «OVAMNA3O0OH
WM3MEPEHWM» 1 HaxaTb KHOMKy . Ha gucnnee nossutca coobueHne

e EanHWLBI M3MepeHns PasmepHocTb
3HaveHne Qmax [UncneHHoe 3HauyeHue]
OnuHa BbIGopKK [YucneHHoe 3HayeHune]
® - Kypcop

[ns Bo3BpaTta B pexum «MeHo» cnegyeT HaxaTb KHOMKY .

12.3.1. EAMHMUbI U3MepeHus.
Ecnun Heob6XxoaMMo yCTaHOBUTL HOBOE 3HaYeHWEe eaVHULBbI UBMEPEHUS pacxoaa, TO
crnegyeT YCTAHOBUTb KYpCOp C MOMOLLbIO KHOMOK , HaNpoOTUB CoOBLLEeHNsI
«EAnHMLbI M3mMepeHusi» 1 3aTeM HaxaTb KHOMKY , nocne yero nsobpaxeHve
pa3MepHOCTEN eOUHUL, M3MEepPeHUs CTaHeT MHBepPCHbIM. ([ns Bo3BpaTa B pexum
«AVANA30H U3MEPEHWM» - HaxaTb kHonky [OTMEHA]. C nomotwsto kHorok [T
OCyLLEeCTBNAeTCA NPOCMOTP eAMHUL N3MepeHnss pacxoga (MS/‘-I, N/MUH, M3/C),
nocne 3aBepLUeHus BbIOOpa HY)XXHOW eaunHWLblI M3MEPEHUsa U ANsi 3aHeceHus ee B
namsaTtb Npubopa criegyeT HaxaTb KHOMKY , nocrne 4ero npov3ongeTt Bo3spaTt
B pexxum «JUAMA30H UMSMEPEHU».

12.3.2. BepxHui npegen namepeHusi pacxopaa.
Ecnu HeobGxooumMo BBECTM HOBOE 3HAyeHWe BEepXHero npegerna W3MepeHus
pacxoga, TO cnefyeT YyCTaHOBUTb KYpCOp C MOMOLLbK KHOMOK , HanpoTuB
coobLeHns «3HaueHne Qmax» M HaxaTb kHonky [BBOL). Mocne yero Ha aucnnee
MCYE3HET CTapOe YUCIEHHOE BEPXHEro npeaena M3MepeHui U 3amuraeT 3Hak
«__». 3atem ¢ nomoLblo LMppPOBLIX KHOMOK HabpaTb HOBOE 3HAYEeHWE BEPXHErO
npedena uamepeHns. Mocne 3aBeplueHns Habopa — HaxaTb KHOMKY ans
3anmncu HOBOrO 3HaYeHWs B NamaTb Npubopa.

Ecnn HabpaHHOE 4YMCNEHHOE 3HAYeHUE - KOPPEKTHO, TO OHO OCTaHEeTCs
Ha Aucrnee u npousoingeT Bo3spaT B pexum «OVMAMA30H U3MEPEHU». B

NpOoTUBHOM Criy4dae Ha gucnriee nodaBuUTcA coobLleHue:
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MpepynpexaoeHue
Ownbka Habopa
[BBOA]

rnocne 4ero HeobxoAMMO HaxaTb KHOMKY , W Ha Jucnnee BOCCTAHOBUTCHA
cTapoe 3HayeHve BEPXHEro npeaena uaMepeHus.

Ecnu Bo Bpems Habopa YMCNEHHOro 3Ha4YeHWs Bbl AONYCTUIN OLLUMOKY Unu
nepegymany BBOAUTb HOBOE YMCIIEHHOE 3HAYeHWe, TO crefyeT HaxaTb KHOMKY
[OTMEHA, nocrie yero npousonaeT cTupaHue HabpaHHO Lndpbl UNK BO3BpaT B
pexum «AVAMA30OH USMEPEHNA».

12.3.3. lnuHa BbLIGOPKU (KOUYECMBO pe3yrnbmamos u3mepeHul ons
8bI4UCIIEHUST CpeBHe20 3Ha4YeHUs1 CKopocmu rnomoka u pacxoda xudkocmu — om 1
0o 200).

Ecnn HeobxogMmo yCTaHOBWUTbL HOBOE 3HAyeHue [ANMHbl BbIOOPKW, TO
cnepfyeT YyCTaHOBUTb KYpCOpP C NMOMOLLIbIO KHOMOK , HanpoTuB cooOLLEHUSI
«[AnnHa BLIBOPKM» U HaXaTb KHOMKY , MOCNe Yero Ha Aucnnee McuesHeT
CTapoe YMCreHHOe 3HayeHue ONWHbI BbIOOPKM U 3aMuraeT 3Hak «__ ». 3aTeM C
NMoMoLLb0 LpoBbIX KHOMOK HabpaTe HOBOE 3HayeHue AnvHbl BbiGopku. MNocne
3aBeplleHnss Habopa HaxaTb KHOMKY ONsi 3anuMcu HOBOTO 3HA4YeHus B
namsaTe npubopa.

Ecnu HabpaHHOe 4YncneHHoe 3HayYeHue - KOPPEKTHO, TO OHO OCTaHeTCst
Ha gucrnnee u npousoigeT Bo3spaT B pexum «JUAMA30H M3MEPEHWM». B

NpPOTUBHOM Crly4dae Ha gucnrnee nosaBuTcA coobueHune:

MpenynpexaeHve
Ownbka Habopa
[BBOAO]

Mocne 4yero Heobxogumo HaxaTtb kHonky BBOL|, n Ha gucnnee BOCCTAHOBUTCS
cTapoe 3HadeHue ANnHbI BblIGOPKM.
Ecnu Bo Bpemsi Habopa YMCNEeHHOro 3Ha4YeHNs Bbl JOMYCTUNM OLUMOKY MIn

nepegymann BBoAUTb HOBOE YMNCITIEHHOE 3Ha4YeHue, To crieayeT HaXaTb
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kHonky [OTMEHA], nocne 4ero npousoifeT CTMpaHue HabpaHHOi LMdpbl Mnm
Bo3BpaT B pexuM «JUNAMA30H MSMEPEHU».

2.4. NapameTpbl TPpy6OnpoBoAaa.

Ona Bxoga B pexum «MAPAMETPbI TPYBOMNPOBOLOA» Heobxoanmo

YCTaHOBUTb KypCOp C NMOMOLLbK KHOMOK , HanpoTune coobLeHus «MapameTpbl

TpybonpoBoga» n HaxaTb kHonky BBOL|. Ha gucnnee noasutcsa coobLueHue:

. OkpyxHocTb Tpybonposoga | [MucneHHoe 3HaveHue]
TonuwmHa CTeHKN [UucneHHoe 3HayeHne]
Dy Tpy6onpoBsoaa [UYncneHHoe 3HaveHve]
MaTtepuan Tpybonposoaa [HassaHwe matepuanal
BospacT TpybonpoBoaa [UucneHHoe 3HaueHwne]
YXupgkocTb [HasBaHue xugkoctu]

* - Kypcop

[insi Bo3BpaTa B pexum «MeHio» crieayeT HaxaTb kHonky [OTMEHA].

12.4.1. InnHa BHeLWHEN OKPYXHOCTU TpybonpoBoaa.
Ecnu Heobxoaumo BBECTU HOBOE 3Ha4YEHNE BHELLIHEN OKPY>KHOCTU TpybonpoBoaa,
TO cnegyeT yCTaHOBUTb Kypcop C MOMOLLbHO KHOMOK , HanpoTuB cooOLLeHNst
«OkpyXHOCTb TpybonpoBoAa» u HaXxaTb KHOMKY , mocne yero Ha gucnnee
NCYE3HET CTapoe YUCIIEHHOE 3HAYEHWNE AJTNHBbI BHELUHEN OKPY)XXHOCTM U 3amuraet
3HaK «__». 3aTeM € NoMOLLbI LMGPOBLIX KHOMOK HabpaTb 3HaYeHne AnviHbI
BHELLHEN OKPY>XHOCTM TpybonpoBoaa. MNMocne 3aBeplueHns Habopa HaxaTb KHOMKY
ONsi 3anucy HOBOTO 3HaYeHns B NamaTb npubopa.

Ecnn HabpaHHOe 4nCneHHOe 3HayYeHUe - KOPPEKTHO, TO OHO OCTaHeTCs
Ha gucnnee u npomsonaeTt Bo3epat B pexum «[MTAPAMETPbI TPYBOIMNMPOBOOAY.

B npoTtuBHOM cny4yae Ha aucnnee noaBuTcA coobuleHue:

Mpepynpexaexve
Owwnbka Habopa
[BBOA]
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nocrne 4ero HeobxoOUMO HaXaTb KHOMKY , M Ha Aucnnee BOCCTaHOBUTCS
CTapoe YUCINEHHOE 3Ha4YeHNe ANNHbI BHELLHEW OKPY)XHOCTU Tpybonposoaa.

Ecnu Bo Bpems Habopa YMCNEHHOro 3Ha4YeHWs Bbl AOMYCTUIN OLLUMOKY Unu
nepegymany BBOAUTb HOBOE UMCIIEHHOE 3HAYeHWe, TO crefyeT HaxaTb KHOMKY
[OTMEHA, nocrie yero npousoiaeTt cTpaHue HabpaHHO! LmMdpbl UM BO3BPAT B
pexum «[MAPAMETPbI TPYBOMNPOBOOAx.

Ecnu onvHy BHELIHEN OKPYXXHOCTU U3MEepPUTb HEBO3MOXHO, TO CM. N. 12.4.3.

12.4.2. TonwwmHa cTeHku Tpy6onpoBoaa.

Ecnn Heobxoammo BBECTM HOBOE 3HaveHWe TOMLWMHBLI CTEHKM TpybonpoBoda, TO
cnegyeT YCTaHOBUTb KYpCOP C MOMOLLbIO KHOMOK , HanpoTnB coobLleHns
«TomnwuHa CTEHKU» U HaxaTb KHOMKY , Mocne 4ero Ha Agucnrnee ucyesHet
CTapoe YUCIEHHOE 3HayeHue TOMLWMHbI CTEHKM M 3aMuraeT 3Hak «__ ». 3atem C
NMOMOLLbIO UMEPOBLIX KHOMOK HabpaTb 3HaYeHue TOSLWMHbBI CTEHKM TpyGonposoaa.
Mocne 3aBepLueHns Habopa — HaxaTb KHOMKY AN 3anMcy HOBOTo 3HaYeHs
B NamsATb npubopa.

Ecnu HabpaHHOe 4MCreHHOe 3HaYeHUe - KOPPEKTHO, TO OHO OCTaHeTCs
Ha gucnnee n npousongeTt Bo3spat B pexum «[MAPAMETPbI TPYBEOMNPOBOLOA.

B npotusHOM Ccny4dae Ha gucnnee nosasuTcd coobLeHme:

MpeaynpexageHve
Ownbka Habopa
[BBOA]

nocne 4ero He06X0,D,|/|M0 HaXaTb KHOMKY , N Ha gucnnee BOCCTAHOBUTCHA
CTapOe YMCIIEHHOE 3HaUEHe TOMLLMHBI CTEHKM.

Ecnu Bo BpeMsi Habopa YNCTEHHOTO 3HAYEHNs Bbl OMYCTUIM OLINGKY 1NN
nepegymann BBOoAUTb HOBOE 4YUCNEHHOEe 3HayeHue, TO criefyeT HaXaTb KHOMKY
[OTMEHA, nocrne yero npousonaeT cTupaHue HabpaHHOM Lndpbl UNv BO3BpaT B
pexum «MAPAMETPbI TPYBOMNMPOBOLOAY.
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12.4.3. BHyTpeHHuUn guameTp (Dy) TpybonpoBoaa.

Ecnn paHee 6binu BBegeHbl 3HAYEHUS] AMUHbI BHELUHEN OKPYXXHOCTU U
TOMWMHBI  CTeHKkn Tpybonposoda, TO 3HavYeHWe BHYTPEHHEro pAuameTtpa
BbIYMCIAETCS aBTOMaTUYECKM.

Ecnu gnuHy BHeLIHen OKpy)XHOCTM TpybonpoBoaa namepuTs HEBO3MOXHO,
To BepeTca nacnopTHOe 3HaYeHne BHYTPEHHero AnameTtpa Tpybonposoaa.

Ecnn HeobxogmMmo BBECTV HOBOE 3HadeHue BHYTPEHHero AuameTtpa
Tpybonposoaa, TO criegyeT YCTaHOBUTL KYPCOP C MOMOLLbIO KHOMOK , HanpoTus
coobLeHnsa «BHYTpeHHWn gmnameTp» U HaxaTb KHOMKY , nocrne 4ero Ha
Aucnnee ucYesHeT CTapoe YWCIEHHOe 3HayeHWe BHYTpPEeHHero auvamertpa U
3amuraeT 3Hak «__». 3aTeM C MOMOLbI LUMAPOBLIX KHOMOK HabpaTb 3HaveHue
BHyTPeHHero auameTtpa Tpybonposoga. [Mocne 3aBeplieHns Habopa — HaxaTb
KHOMKY ANS 3anucy HOBOTO 3HaYeHns B NamaTb npubopa.

Ecnn HabpaHHOE 4YnCrieHHOe 3HaYyeHWe - KOPPEKTHO, TO OHO OCTaHeTcs
Ha gucnnee n npom3onaet Bo3epat B pexum «[MTAPAMETPbI TPYBOIMNMPOBOOAY.

B npoTtuBHOM cny4yae Ha aucnnee noaBuTcA coobuleHue:

Mpepynpexaexve
Owwnbka Habopa
[BBO[]

nocrie 3Toro HeobXxoAUMo HaxaTb kHorky [BBOL], u Ha Aucnnee BOCCTaHOBUTCH
cTapoe YMCMeHHOoe 3HaUYeHNe BHYTPEHHEro AnameTpa.

Ecnv Bo Bpemsi Habopa YMCIEHHOMO 3HAYEHNS Bbl AOMYCTUMN OLUMGBKY Ui
nepefymany BBOAUTb HOBOE UMCHIEHHOE 3HAaYeHWe, TO CriedyeT HaxaTb KHOMKY
IOTMEHA, nocne 4ero npousoiaeT cTpaHue HabpaHHO! LMdpbl UNM BO3BPaT B
pexum «MAPAMETPbI TPYBOIMNMPOBOOAY.

12.4.4. MaTepuan Tpy6onpoBopaa.

Ecnv HeoB6XoaMMO BBECTU HOBOE Ha3BaHWe MaTepuana Tpybonpoeoaa, To
CriefyeT yCTaHOBUTb Kypcop C momolibio kHorok [T ], HaNpoOTUB COOBLLEHMS
«MaTepwan Tpy6onpoBoga» 1 3aTeM HaxaTb KHOMKY , Mocrie yero
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n3obpaxeHne Has3BaHUs MaTepuana CTaHeT MHBepcHbIM. Ecnv Bo Bpems Habopa
HasBaHWs MaTepuana TpybonpoBoga Bbl OOMYCTUNM OLMOKY WMnv nepegymanv
BBOAWTb HOBOE Ha3BaHWE, TO HAXMUTE KHOMKY , nocne yero npousonget
cTupanue nnm Bo3spat B pexum «[MTAPAMETPbI TPYBOMPOBOOA». C nomoLbto
KHOMOK , OCYLLECTBNAETCA MNPOCMOTP HasBaHui Martepuanos: [1BX,
NMOnMUaTUMNEH BbLICOKOTO [aBreHWs, YyryH, cTanb HU3Koyrnepogucras, cTaTb
HepxxasetoLasi, CTeKno.

Ona 3aHeceHus BblOpaHHOro maTtepuana B namsTb npubopa cnegyet
HaXkaTb KHOMKY , nocne yero npousongeTt Bo3spat B pexum «NMAPAMETPbI
TPYBOMPOBOOA.

12.4.5. Cpok akcnnyaTauum (Bo3pacT) TpybonpoBoaa.

Ecnu HeobGxogumo BBECTM HOBOE 3Ha4yeHwWe Bo3pacta Tpybonposoga, TO
cnepyeT yCTaHOBUTb KypCOp C MOMOLLbI KHOMOK , HanpoTuB coobLLeHns
«Bospact TpybonpoBoga» ¥ 3aTeM HaxaTb KHOMKY , nocne 4ero
n3obpaxeHne 3HavyeHus Bo3pacTa TpybonpoBoga cTaHeT uHBepcHbIM. (Ecnn Bbl
nepegymanyM BBOAMTb HOBOE 3HaveHuWe Bos3pacTa TpybonpoBoga, TO Haxmute
KHOMKY ). C nomousto krorok [I | OCyLLEeCTBNAETCA MNPOCMOTP
3HayeHu BospacTa Tpybonposoaa.

[na 3aHeceHns 3HadeHus Bo3pacta TpybonpoBoda B namsaTb npubopa
cnefyeT HaxaTb KHOMKY , nocrne 4ero nNpousonaeT BO3BpaT B PEXUM
«MAPAMETPbI TPYBOIMPOBOOAY.

12.4.6. Tun KOHTPONUPYEMOM cpeabl.

Ecnun HeobxoguMmMo BBECTM HOBBIA TWM KOHTPONUPYEMOW Cpedbl, TO
cnepyeT yCTaHOBUTb KYpCOp C MOMOLLbHO KHOMOK , HanpoTuB coobLleHust «Tun
KOHTPONUPYEMOW cCpefbl» W 3aTeM HaxaTb KHOMKY , nocne u4ero
n3obpaxeHne Tuna KOHTPONMMPYEeMOW cpenbl CTaHeT WHBepcHbIM. (Ecnu Bbl
nepegymany  BBOOAUTb  HOBbIA  TUM KOHTPONMPYEMOW cpefbl, TO HaXmute
). C nomousto  kronok [T ] OCYLLECTBMAETCS MPOCMOTP TUMOB
KOHTPONMPYEMOW cpefpbl: XOnogHas BoAa, PpacTUTENbHOE Macno, Ou3enbHoe

TONNMBO, GEH3MH, MasyT, CTOYHbIE BOAbI, ropsiyas Boaa.
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Ons 3aHeceHus BbIGpaHHOrO TUNa KOHTPONMUPYeMOW cpedbl B NamMsiTbh
npubopa cnefnyet HaxaTb KHOMKY , mocne 4ero npousonaeT BO3BpaT B
pexum «NMAPAMETPbLI TPYBEOMNPOBOOAY.

12.5. YcTaHOBKa OaTYMKOB.

12.5.1. Ana Bxona B pexum «YCTAHOBKA OATYMKOB» Heobxoaumo

YCTaHOBUTb KYPCOP C MOMOLLLbIO KHOMOK , HaNpoTUB coobLLeHMs «YCTaHOBKa
[aTynkoB» 1 HaxaTb kHonky [BBOQM|. Ha gucnnee nosiBATCA OAHO U3 cnegyrowmx

coo0LEeHnN:

BapwaHT Z(aByxcTopoHHsa ycTaHoBka Y1 n YN2)

Bua ceepxy
L
I _9_#
(Y) YRV IYV2(-V) \ HanpaeneHve

i T Y I noToka
|, H>10Dy | h>5Dy |
- -l |

|
Aml =[t4V|cneHHoe|3HaquV|e], MB

L = [uncneHHoe 3Ha4veHune], Mm

Am1 — yncneHHoe 3HaYeHe aMnNMTyApbl yNbTPa3BYKOBOrO CUrHana
L - pacctosHMe wMexay —YynbTpas3ByKOBbIMM  npeobpas3oBaTensMu

(usmepﬂemc;l OMHOCUMeJsiIbHO CKOCa Ha KpblWwkKe 6am'-lu1(a).

BapuaHT V (ogHOCTOpOHHSIS ycTaHoBka Y1 1 YN2)
Bua ceepxy

YN1(+V)
V HanpasneHue

k H>10Dy N‘-< h>5Dy% noToka
|

L

YU2(-V)

|
Am =[uncneHHoe 3Ha4yeHune], mB

L = [uncneHHoe 3Ha4eHune], Mm
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YctaHoBska INlNM-1 nocne "koneHa"

BapuaHT Z(aByxcTopoHHsAsA ycTaHoBka Y1 n YN2)

L
|<_:>| YU1(+V) 1 i !
Hanpasnerﬁe_*é}'*i R -

1
NoTOKa

Y2(V)| 5py<H<10Dy |
>

Am =[uncneHHoe 3HaveHue], MB

L = [uncneHHoe 3Ha4eHune], Mm

H=[uncneHHoe 3HayeHne] x Dy

YctaHoska lNlN-1 nocne "koneHa"

BapuaHT V(ogHocTOpoHHss ycTaHoBka Y1 n YN2)

L
|<T>| YU1(+V) Y
HanpaBnemﬂ{h—Hj} 77777777777

NoTOKa

| L

YN2(-V) | 2Dy<H<10Dy |
| >

Am =[uncneHHoe 3HayeHune], mB

L = [uncneHHoe 3HaveHne], MM

H=[uncneHHoe 3HayeHune] x Dy

BapvianT Z (ABYXCTOPOHHsIS yCTaHoBKa YWT v YIZ)
YcTtaHoska [IM-1 go "konexna"

L
<_’|! YM2(V) 5"
Hanpasne%’g}ﬂ]fllfl_‘h 77777777777 ,,,

noToka YUL(+V) | _2Dy<h<5Dy _I \
|
|
Am =[4ncneHHoe 3Ha4veHune], MB

L = [uncneHHoe 3HayeHue], Mm

h=[uyncneHHoe 3HayeHne] x Dy
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40

YcTtaHoska [M-1 go "konexna"
BapwuaHT V (ogHOCTOpOHHSIS ycTaHoBka Y1 n YN2)

L
YN2(-V) i |
|

HanpaBneH_ma*}ﬂjﬂr fffffffffff

roroka YW1(+V) | 2Dy<h<5Dy . |
| I I
Am =[uncneHHoe 3HayeHue], MB

L = [uncneHHoe 3Ha4eHue], Mm

h=[uncneHHoe 3HayeHune] x Dy

YctaHogka [MIM1-1 nocne "TponHmnka"
BapuaHT Z(aByxcTtopoHHasa yctaHoska Y1 n YN2)

. L
| | ‘
| R YU1(+V)
Hanpasrienune d%'mj(-\%h 77
\

noToka | EDy<H<1 0Dy,
[

|
Am =[uncneHHoe 3Ha4veHune], MB

]

L = [uncneHHoe 3Ha4veHune], MM

H=[uncneHHoe 3Ha4eHue] x Dy

YcraHoska [l1-1 nocne "TporHuka"
BapuaHT V(ogHOCTOpOHHSAA ycTaHoBka Y1 n YN2)

| L |
| ‘ | \
. 9@,,}, YLV
Hanpasnexune yMj(ﬂ\%h ) 7”7
|

notoka | &Dy<H<10Dy
[

Am =[uncneHHoe 3HayeHune], MB

e ——

L = [uucneHHoe 3HayeHune], MM

H=[uncneHHoe 3Ha4eHune] x Dy




YcraHoeka [MI1-1 go "TponHuka”
BapuaHT V(ogHocTOpoHHSS ycTaHoska YN1 n YN2)

I L I
| : } -I- |
| R
HanpaBJm_HIFGQ%ﬂ YV2EV) - 1 7777
noToka " 2Dy<h<5Dy ' |
e e

|
Am =[4ncneHHoe 3Ha4veHue], MB

L = [uncneHHoe 3HayeHue], Mm

h=[uncneHHoe 3HayeHue] x Dy

YcraHoeka [MM-1 go "TponHmka"
BapuaHT Z(aByxcTopoHHAsA ycTaHoBka Y1 n YN2)

Lo
| L L |
: 9 T~ YWN2(-V) ‘7
Hanpasnenve %ﬂﬁ

noToka | _2Dy<h<5Dy
-
Am =[uncneHHoe 3HaveHue], MB

]

L = [uncneHHoe 3HayeHune], Mm

h=[4yncneHHoe 3HayveHne] x Dy

Puc.14
[ns Bo3BpaTa B pexum «MEHKO» cnenyet HaxaTb kHonky (OTMEHA.
12.5.2. BapuaHT YCTaHOBKM YNbTpPa3BYKOBbIX AaTYNKOB  Ha

Tpyb6onpoBoa.

[ns Bbibopa BapmaHTa yCTaHOBKM 4aTYMKOB CniedyeT C MOMOLLbIO KHOMOK ,
YCTaHOBUTL KypCOp HarnpoTMB YepTexa YCTaHOBKM AaTymkoB (puc.14) 1 HaxaTtb
KHOMKY , nocne 4ero wusobpaxeHue uyepTexa cTaHeT uHBepcHbiM. C
MOMOLLIbIO KHOMOK , OCYLLECTBMSETCA NPOCMOTP MpeAfiaraemMbliX BapuaHTOB

ycTaHoBkM partumkoB. (Ons BosBpata B pexum «YCTAHOBKA OATYUKOB»

Haxmunte kHonky OTMEHA
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[na 3aHeceHus BbIOPaHHOrO BapuaHTa YCTAHOBKM [AaTYMKOB B NaMATb
npubopa crnepyeT HaxaTb KHOMKY .

Ecnu Bbl BbIGpanu BapuvaHT YCTaHOBKU AATYMKOB C HOMUHAaNbHBLIMW AfIMHAMU
NpPSAIMONMHENHbIX y4acTkoB Tpybonposoaa (H > 10 Dy go mecta yctaHoBku u h > 5
Dy nocne mecta yctaHoBku), To cM. n. 12.5.3.

Ecnu Bbl BbIBpanu BapnaHT yCTaHOBKW OATYMKOB C YKOPOYEHHLIMWU ANMHaMM
NPsSAMOSIMHENHbIX y4acTKoB Tpybonposoda [0 WM MOCMe  «KONeHa» Wnu
«TPONHMKa». TO Ha AWCrIee NosBUTCA COOBLLeHMe:

H unu h = [ yncnosoe 3HaveHue] x Dy,

rae H unu h — pnuHa npsMonuHEnHOro ydvacTtka TpybonposBoga Mexay
«TPOMHUKOM» MWIIN «KONEHOM» W MECTOM YCTaHOBKM [aTYMKOB, U3MepsieTcsi B
eanHuuax Dy (Dy — BHyTpeHHMI anameTp Tpybonposoaa).

Ecnn HeobxoouMmMo BBECTM HOBOE 3HadeHuMe BenuuuHbl H uiu h, TO
cnepyeT yCTaHOBUTb KypCOp HanpoTUB 3TOTO COOOLLEHNSI U HaXaTb KHOMKY ,
nocne 4ero n3obpaxeHne YMCNEHHOro 3HAa4YeHUss CTaHeT UHBEPCHbIM. C MomoLLblo
KHOMOK , OCYLLECTBNSETCA NPOCMOTP npeanaraembix 3Ha4YeHun BenuyuH H
unu h. Ons 3aHeceHusi BblbpaHHOro 3HayeHuss H unu h B namaTte npubopa —

HaxkaTb kHornky [BBO[|. (Ecnuv Bbl nepegymanv BBOAWUTL HOBOE 3HAaYEHWE BEMNMUYUHBI

H unu h, To HaxmuTe kHonky [OTMEHA)).

12.5.3. YcTaHOBKa yNnbTpa3BYyKOBbIX AaTYMKOB Ha Tpy6onpoBoa.

Ha pabouyto NOBEpPXHOCTb YNbTpa3BykoBoro wuanydatens YWU1(+V)
HaHecTM cnow pekomeHgyemown cmasku TonwwmHown (0,5-1,5) mm un BCcTaBuTb
nsnyyatenb B YCTAHOBOYHbIN MNpodwnb (CTperika Ha wu3nyyaTtene AOJDKHA
coBnaaTtb C HanpaBreHUeM ABWKEHUSA NOTOKA XMAKOCTU), NIOTHO NpuxaTb K
npegBapuTeNnbHO 3a4MLLEHHON NMOBEPXHOCTU TpybonpoBoda 1 HEMHOrO NoaBuraTb
Bnepea-Hasag, 4ToObl pasgaBWTb CrOW cMasku. 3atem usnyyatenb npuxatb K

NMOBEPXHOCTU TpybGonpoBoAa NPWKUMHBIM YCTPONCTBOM (CM. puc. 15)
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YU

I

- — 4

MpwknmHoe
YCTPONCTBO

Tpy6onposop,

Puc. 15

Ha pabouyto noBepxHOCTb BTOPOro ynbTpasBykoBoro usnyvarens YMN2(-V) HaHectn
cnon cmasku TonwmHon 0,5-1,5 Mm 1 BCTaBuTb usnyyartens B Apyron npodunb Ha
paccTtosHue L oT nanyyatensa YM1(+V) Hxe No Te4eHuo Xuakoctn (cmpeska Ha
usny4amene OoJ/KHa coenadamb C HarnpaesieHueM O8UXKeHUsl IomokKa
JKudKkocmu), NMOTHO MpWXaTb K MPeABapuTeNbHO 3a4MLLEHHON MOBEPXHOCTU
Tpybonposoga. MNpu sToM amMnnuTyaa ynbTpa3ByKOBOrO CUrHana KOHTpOnuMpyeTcs
no coobLeHnto Ha ancnnee:
Am1 = [uncneHHoe 3HayveHune], MB

Amvnnutyga Aml gomkHa 6biTe 6onbwe 50 mB. Ecnn 3HaveHne Anl < 50 mMB, TO

Heobxoaumo noasurate YW2(-V) Bnepea-Hasag Ha paccrosHue 10 mMm #
nobutbesa sHaveHnsa A1 >50 mB.

Ona TOYHOW YCTaHOBKM yNbTPa3BYKOBbIX [AaT4MKOB criedyeT
YCTAHOBUTL Kypcop C MomoLbio kHomok [T HaNPOTUB CoOBLeHNs «Aml =
[4McrieHHoe 3HauenMe]» u HaxaTb kHonky [BBOL, nocre uero nsobpaxerune Aml
CTaHeT MHBEPCHbIM. C MNOMOLLIbIO KHOMOK , nony4me coobieHne An2, cnegyet

HaxkaTb kHonky [BBO[)|, nocrnie yero Ha gucnnee nosBuTCa coobLueHne:
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Am2 = [UMcneHHoe 3HayeHue], mB.

Am2 — YnucneHHoe 3Ha4yeHVe amnnuTyAbl YNbTPa3ByKOBOro curHana ans
TOYHOW YCTaHOBKM AaTUMKOB.

3aTtem crieqyeT MeAneHHO cABWraTb YNbTpasByKOBOW manydatens YWN2(-
V) B HanpasneHun YWN1(+V) Ha pacctosHune (3 - 10) MM, Npu 3TOM YMUCrEHHOe
3HayeHue A2 JomkHO ymeHbluaTbes. 3atem YWN2(-V) cnegyeT meaneHHo caBuraTb
B MPOTMBOMOMOXHOM HarnpasneHun (ot YW1), npu aToM uncneHHoe 3HadeHne A2
OyneT yBenuumBaTtbCH, U CTaHET YMEeHbLUaTbCH, 3aTeM MOXET yBenuuuBaTbCs U
AOCTUrHeT BTOpOro makcumyma. Y2 crnegyet 3aukcmpoBaTb B TOM MOMO-KEHWUM,
roe 3HaveHve A2 OOCTUrHET NepBOro MakcMmyma. OTO 3HaYeHue JOIMKHO ObiTb >
50 mB.

Ecnn He ypaeTtca nonyunTb amnnutygy curHana 6Gonbwe 50 mMB, TO
BO3MOXHO, YTO:

a) B TpybonpoBoAe HET XUOKOCTY;

6) HenpaBuNbHO YCTaHOBMEHbI YNbTpasBykoBble uanydatenu YU1(+V) n
YW2(-V): cmpenku Ha Hux OO/LKHbI 6bIMb HanpaesieHbl 8 OOHY CMOPOHY U
coenadams ¢ HanpaeseHueM G8UXXeHUsI MOMOKa XudKocmu;

B) MMOXO 3a4uLLieHa NOBEPXHOCTb Tpybonposoaa;

r) To4yHoCTb YycTaHoBkn YWU1(+V) un YWN2(-V) He cooTBeTCcTBYET
TpeboBaHusam n.8.1.2;

A) KONM4YeCTBO ra3oBbIX BKMHOYEHWUI U TBEPAbIX YaCTUL, B KOHTPONMPYEMON
cpede npesbiwaeT 1%; pekomeHOyeTCcs HauTM Jpyroe MecTo Ans YCTaHOBKM
pacxogomepa, Hanpumep, nepen rMApaBNM4ecKUM COMpPOTUBIIEHNEM
(anadparmont);
€) Ha BHyTpeHHeW cTeHke TpybonpoBoaa obpa3oBanvcb HApOCTbI; PEKOMEHOYeTCs

HalTu y4acTok Tpy6onpoBoaa ¢ MMHUMANbHbLIM CPOKOM 3KCMnyaTaLum Unm

caenaTtb BCTaBKy B pr60npOBO,EI, HOBOIO y4acTKa,

X) MaTepuan TpybonpoBoga HE3BYKONPOBOAEH M3-3a BHYTPEHHMX
HEeOOHOPOAHOCTEN, TPELLMH U KaBEepH; peKOMEHAyeTCcs cAenaTtb BCTaBKy B

Tpy6onpoBoa HOBOTO y4acTka 13 3BYKONPOBOASALLErO MaTepuana.
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Ha aTom ycTaHOBKa faTyMKOB 3aBepLuaeTcs. [Jns Bo3BpaTta B pexum

«MEHIO» cnegyet HaxaTtb kHonky OTMEHA|.

12.6. YcTaHOBKa Hyns pacxogomepa.

Mpn ycTaHoBKe ynNbTPa3BYKOBbLIX W3fnyyatenen Ha Tpybonposof
BCMNEeACTBME HEPOBHOCTEN BHELUHEW WM OTNOXEHWA Ha BHYTPEHHEN MNOBEPXHOCTU
BO3MOXHO MapanfiefibHoe CMeLLeHne pacxO4HOW XapaKTepucTukn npubopa,
KOTOpoe MOXeT [ocTurath BenuymHbl T (0,001 0,01) m/c. KomneHcauus aToi
norpeLuHoOCTH ocyLuecTBnseTcs yctaHoBkon «0» npubopa.

[ns Bxoga B pexum «YCTAHOBKA HYJTA PACXOOOMEPA» Heobxogmmo

YCTaHOBUTb KypCOpP C NMOMOLLIbIO KHOMOK , HanpoTuB coobLLeHNs «YcTaHoBKa

Hyns» 1 HaxaTb kHonky BBO[|. Ha amucnnee nosiButcs cooblueHue:

V¢ = [uMcneHHoe 3HadeHue], m/ ¢

Am2 =[uncneHHoe 3Ha4veHue], MB

Vo = [uMcneHHoe 3HaveHwe], M/ ¢

CkopocCTb

Vo + V¢ = [uncneHHoe 3HayeHue]

roe

. - Kypcop
Vo - UBMEpPEHHOE pacxo4oMepoOM 3HaYeHME CKOPOCTU NOTOKA XUOKOCTU;

V¢ - BenMYMHa Nonpaeku, ycTaHaBNnMBaemMas nonb3oBaTenem;
An2 — amnnutyaa Y3 curHana;
ckopocTb (Vo + V¢ )— 3Ha4YeHne CKopoCTY NOTOKA XKUAKOCTU, KOTOPOEe
oTobpaxaeTcsa Ha gucnnee B pexnme « MSMEPEHUE».
[ins Bo3spaTa B pexium «MEHIO» - HaxaTb kHonky [OTMEHA].
YcTaHoBKY Hyrnsi npubopa MOXXHO NPOM3BECTM ABYMS Cnocobamu.
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Mepsbiti cnocob. (MIMeeTcs BO3MOXHOCTb OCTaHOBUTb MOTOK XMAKOCTK.)
1) OcTaHOBUTb NOTOK XUAKOCTW.

2) Mpw 3anonHEeHHOM XULKOCTbI0 TpyGonpoBoae 3admKeMpoBaTh YNCIEHHOE

3Ha4eHwue Vo.
3) YcTaHoBUTbL YncneHHoe 3HadveHne Ve = - Vo.

NSt yCTaHOBKM YMCIIEHHOTO 3HaYeHUs Ve HEOBX0AMMO YCTaHOBUTL Kypcop C
MOMOLLbHO KHOMOK , HaNPOTMB COOBLLEHUS «V¢ = YNCTIEHHOE 3HaYeHue, M/ C»
M HaxaTb kHorky [BBO], nocrie Yero Ha aMchree UCUE3HET CTapoe YMCTIEHHoe
3HaYeHue Ve 1 3aMuraeT 3HaKk «_». 3aTem C NOMOLLbI0 LIMGIPOBLIX KHOMOK
HabpaTb Tekyllero 3HaveHne Vc. Mocne 3aBeplueHus Habopa — HaxaTb KHOMKY

BBO[| ansa 3anncu HOBOro 3HayYeHus B NnamsATb npubopa.

Ecnn BO Bpems Habopa 4YMCNEHHOrO 3HAYEHWs Bbl AOMYCTMMM OLWWMUOKY wWnu
nepegymany BBOOUTb HOBOE YWUCIIEHHOE 3HAYeHWe, TO crnefyeT HaxaTb KHOMKY
IOTMEHA|, nocne 4ero npousoiaeT cTpaHue HabpaHHO! LmMdpbl UM BO3BpaT B
pexum «YCTAHOBKA HYNA PACXOOOMEPA».

Bmopoti cnocob. (HeT BO3MOXXHOCTN OCTaHOBUTbL NMOTOK XWUAKOCTW.)

1) 3adhmKcMpoBaTh YNCNEHHOE 3HaYeHne CKOpoCcTM noToka Vo , M/ C.

2) YcTaHoBUTb Kypcop HanpoTuB CcOOBLLEHNs «An2 = YMCNEHHOe 3HaveHne, MB» 1

HaxkaTb kHornky [BBO[|. Nocne yero nsobpaxeHue undpbl 2 cTaHeT UHBEPCHbIM. C
NMOMOLLbIO0 KHOMOK , nony4mB Ha gucnnee cooblieHne «Aml», HaxaTb KHOMKY

BBQO[)|, nocne 4ero nosiBuTcs coobLueHne:

V¢ = YyncrneHHoe 3HayeHue, M/ ¢

An1 = yncneHHoe 3HavyeHne, MB

3) NomeHaTb MecTamu ynbTpasBykoBblie nanyyarenu YU1(+V) n YU2(-V) (ToyHocTb
yctaHoBkn T 1 mm). Mpu atom crpenku Ha YU1(+V) n YU2(-V) gomkHbl GbiTb
HanpaBneHbl B OAHY CTOPOHY -— MPOTMBOMOJIOXKHYIO HarpaBreHWio OBWKEHUs

noTtoka xwuakoctn. Hooe 3HauyeHne "Am1" He JOmKHO oTnn4YaTbeAa bonee Yem Ha 5
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- 10 % ot CTaporo 3HayeHusi. B NpoTMBHOM criydyae HaHeCcTW Ha OaTyMKU HOBbLIN

Cnow cmasku.
4) Haxatb kHonky BBOL), nocne 4ero nsobpaxeHne undpbl 2 CTaHET MHBEPCHBIM.
C nomoLLbto KHOMOK , nomny4mB Ha avcnnee coobueHne «Anl», HaxaTb

KHOMKY [BBOZ), mocrne 4ero nossutcs coobLeHme:

. V¢ = [uncneHHoe 3HayeHue], M/ ¢
Am2 = [YncneHHoe 3HayeHue], mB

Vo = [uncneHHoe 3HadeHune], m/ ¢

CkopocTb

Vo + V¢ = [uncneHHoe 3HayeHune]

5) 3acmkcupoBaTb HOBOE 3HaveHue V.

6) YCTaHOBUTb Kypcop HanpoTuB coobLleHns «Am2 = [UncneHHoe 3HadveHue], MB»
n HaxaTb kHonky [BBOL. MNocne 4ero nsobpaxeHune undpbl 2 CTaHET MHBEPCHbIM.
C nomoLLbto KHOMOK , nony4mB Ha avcnnee coobueHne «Aml», HaxaTb

kHonky BBOL], nocne 4ero nosiBuTCcA coobLyeHmne:

V¢ = [uMcneHHoe 3Ha4eHue], M/ ¢
Am1 = [uncneHHoe 3Ha4yeHue], mB

7) MNocTtaBuTb ynbTpa3sykoBble usnyyarenu YU1(+V) n YN2(-V) B nepgoHavansHoe

nonoxeHue (TOYHOCTb ycTaHoBku T+ 1 Mm). Mpu aToM cTpenku Ha YU1(+V) n
YWN2(-V) pomkHbI 6bITb HanpaBneHbl B O4HY CTOPOHY M coBnaaaTth C
HanpaBneHneM ABUMXEHUA NOTOKa XuakocTu. Hosoe 3HayeHne "Aml1" He
OOJMKHO OTnmn4YaTbes 6bonee Yem Ha 5 — 10 % oT cTaporo 3HavyeHus. B npoTMBHOM

clnyyae HaHeCTU Ha JaTYMKN HOBbIWA CION CMasKu.

8). Haxatb kHonky BBO[|, nocne yero nsobpaxeHne umdpbl 2 CTaHET MHBEPCHBIM.
C nomoLbio KHOMOK , nony4yme Ha gucnree coobwenne «Am1», HaxaTtb
kHonky BBO/L|, nocne yero nosiButcst coobLleHmne:
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e V¢ = [uncneHHoe 3HaveHue], M/ ¢

Am2 =[ uncneHHoe 3Ha4veHue], MB

Vo = [uMcneHHoe 3Ha4veHune], M/ ¢
CKopocTb

Vo + V¢ = [UncneHHoe 3Ha4vyeHune]

9). 3admkcupoBaTb HOBOE 3HayeHue V,, M/c. OHO [OMXHO coBnagatb C
3adMKCUPOBaHHBLIM 3HaveHneMm Vo, M/C nmpw BbinonHeHun n. 4. CosnageHve
pes3ynbTaToB O3HA4aeT, YTO 3a BPeMs BbINOMHEHUs nn. 1-8 ckopocTb NOToKa He
n3MeHvnnacb. B npoTMBHOM cnyyae NnoBTOpPUTL onepauuy cornacHo nn. 1 —8

10). YcTaHOBWUTb YMCIIEHHOE 3HayeHue BenuyuHbl Ve, M/C, paccyvMTaHHoe Mo
dopmyne

Vo= Vi(nd) +V,(n8)
' 2

Ha atom YCTaHOBKa HyI4d pacxogomMepa 3asepLiaeTcd. [lns Bo3Bpata B pexum

«MEHHIO» cnepyet HaxaTb kHonky (OTMEHA.
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13. Y/IbTPA3BYKOBOW NNPEOBPA30OBATE/Ib TOJILUHOMEPA

13.1. TexHn4yeckue AaHHbIe.
Mpeobpa3soBaTenu ynbTpassykoBble 1112 — 5 — 12/2 — B002.
Twn npeobpa3oBaTensi — KOHTAKTHbIN NPSAMON pa3aenbHO-COBMELLEHHBIN.

I'Ipep,HasHaLleH Ona naMmepeHusa TonwnHbl OonbLMHCTBA 3BYyKOnpoBOAALLNX

MeTannoB 1 nNnacTtMacc, UCnonb3yemblX NPU N3roToBrneHnn TpybonpoBoaos.
[nanasoH namepsembIx TONWNH ctanu 45 — ot 2 oo 60 mm.

Paboyas vactota — (5 + 0,5) MI'u.

Pa3mep pabouen (koHTakTHOM) noBepxHOCTN — & 12 MM.

I'Ipe06pa3OBaTenM npegHasHadYeHbl An4a akcnnyatauum npu temnepartype

oKpyxaroLero Bosayxa ot — 20 go + 50 °C.

13.2. MNpuHUMN AencTBMA yNbTPasByKOBOro npeobpasosartens
TOMLMHOMEPa OCHOBAH Ha M3MePEHNN BPEMEHWN pacnpoCcCTpaHeHUs NPSIMOro U
OTPaXXEHHOro OT BHYTPEHHEN NMOBEPXHOCTU TpybonpoBoAa akyCTU4eCcKoro
umnynbca. Tak kak akyCTuyeckoe conpoTueneHme matepuana Tpybonposoaa
(0Bbl4HO — MeTann) oTnnyaeTcs OT akyCTUYECKOro CONPOTUBIEHNS XXUAKOCTEN U
NPOAYKTOB KOPPO3MW, TO OTPaKEHNE aKyCTUHECKOro MMMYbCa MPOUCXOANT OT

BHYTPEHHEN NMOBEPXHOCTN TPYOHbI.

B nporpamMmmy Bbl4YUCITUTESIbHOIO yCTpOVICTBa BBOOAUTCA CKOPOCTb 3BYyKa B
MaTtepuane nccrnengyemoro prGOHpOBO,CI,a, KOTOpaaA ncnonb3dyeTca ang

BbIYMCIIEHMS TONLLMHBI CTEHKM TpyGonpoBoaa no dopmyre

raoe 7 - Bpems pacnpocTpaHeHusi ynbTpa3ByKOBOro nMmnysrnbca ot BHeLLHEN

NOBEPXHOCTM TPyOONpoBOoAa A0 BHYTPEHHEN M 06paTHO;

C — CKOpPOCTb 3BYKa B matepunane pr60nposop,a.
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14. NIOA4IrOTOBKA U IOP5IJOK PABOTbI C [IPEOBPA30OBATEJIEM
TOJILUNHOMEPA.

14.1. \amepeHne TOMLMHbI CTEHKM NPON3BOANTCH B HECKOMNBKMX TOYKaX
Tpybonposoaa, pacnonoxeHHblX B 04HOM ceveHunn. B mectax npegnonaraemoro
n3MepeHnst NOBEPXHOCTb TpybonposoAa HeobxoAMMO TLATENbHO 3a4MCTUTb
HanWUNbHUKOM WM LUKYPKOW OT FPS3n, PXKaB4YuHbI, KPAaCcKn 40 NOSBMEHUS
mMeTannuyeckoro 6necka. 3aunLeHHy0 NOBEPXHOCTb NPOTEPETL BNAXHOW TPSNKON
(ansa yaaneHusa octaTkoB Mbinu). Ha mectax Tpy6bl, NOArOTOBMAEHHbIX ANS

N3MEPEHUIN HE OOIKHO ObITb PaKOBMH U KaBEpPH.

14.2. NMporpaMmmnpoBaHue TonwmMHOMepa.

14.2.1. Haxatb kHonky BKJ1./BbIKJ1,|, 3aTem nocne nosiBneHus

coo0LLeHus

Pacxop, m3fy
YncreHHoe 3Ha4yeHue
[0]

BoTU B pexum « MEHKO»: HaxaB kHonky MEHHKO|, ¢ nOMOLLIbIO KHOMOK , ,

YCTaHOBUTb KYpCOpP HaNpOTUB COOBLLEHUS « TONWMHOMEP» U HaXaTb KHOMKY
BBO[|. Ha gucnnee nosiButcs coodLeHune:

HasBaHve matepuana
0,00 mm

HEeT CurHana

[ns BosBpara B pexum «MEHKO» — HaxxaTb kHonky [OTMEHA.
14.2.2. MopxntounTb NpeobpasoBaTenb TOMWMHOMEPA K ANTEKTPOHHOMY BroKy

(pwnc. 16)
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OO0

Y p Q+v

CUHWIA

KpacHbIN

CHHWI KpacHbIit

MpeobpasosaTens
TonwuMHoMepa

Puc. 16

14.2.3. Ecnn HeobxoanMmo BBECTN HOBOE Ha3BaHWe Matepuana, To

cnegyet HaxaTtb kHonky BBO/L| , nocne yero nsobpaxeHne Ha3BaHus maTepuana

CTaHeT MHBEPCHbIM. C NOMOLLIbIO KHOMOK OCYLLIECTBNSAETCA NPOCMOTP TUMOB
MaTepuarnoB: CTanb HA3KOYINepPOAMCTas; CTanb HepXaBetoLasi; YyryH;
NOSNIMATUIEH BbICOKOro Aasnenuns; NBX; HeM3BeCTHbIN MaTepunan. [ns 3aHeceHus

TMna Bbl6paHHOI’O mMaTepuana B naMATb an6opa HeobX04MMO HaxaTb KHOMKY

BBO[

14.2.4. Nocne BbIGOpa HeOOXOAUMOTO TUNa MaTepuana Tpybonposoaa

MOX>XHO NMPOn3BECTN N3MeEPEHNEe TOJNLNHbI CTEHKWN.

Ha 3aunLleHHyto NoBepXHOCTb TPyOonpoBoAa HAHECTN TOHKWI CroN
cMa3skm (anokcugHas cmona, LWPYC, nuton) n npuxaTtb k Hen npeobpasoBaTtenb

ToJnHomMepa.

Ha ancnnee noaBUTCA pe3ynbTaT USMEepPEeHUa U NCHE3HeT 0006L|J,eHV|e
«HET CUTHATTA»

[HassaHue matepunanal

[UncneHHoe 3HaYeHne TONLWUHBI CTEHKU], MM
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M3mepeHnsa pekoMeHayeTcs Npon3BOAUTb B HECKOMBbKUX TOYKax pr60np030,u,a,

pacnonoXeHHbIX B O4HOM CeYeHUu.

Ha tpy6onpoBogax manoro gnametpa (MeHbLlue 100 Mm) pekomeHayeTcs
yCcTaHaBnuBaTtb NpeobpasoBaTerb TONWMHOMEPa Tak, YToObl ero pabounn TopeLl

ObIn OpMEHTMPOBAH NepneHanKynapHo ocu Tpybonposoaa (cm. puc. 17).

TpyGonposoa

\ [atuuk TonwmHomepa

Puc. 17

B npouecce npoBeaeHus n3amepeHuin npeobpasoBaTtesb TONWMUHOMEPA OOMKEH
6bITb MNNOTHO NpUXaT K MOBEPXHOCTU TPybonpoBoaa, 0gHaKO Npy STOM He
pekomeHayeTCs ABUraTb ero no NnoBepxHOCTV TpybonpoBoaa unv noeBopaymBaTb
OTHOCUTENBLHO 3TOW NOBEPXHOCTU. Nocne KaXaoro uaMepeHus criegyeT yaansitb C

npeobpasoBaTenst ocTaTku CMa3sKu.

14.2.5. Ecnn Ha3BaHus maTepuan HeT B NnamaTu npubopa, To cneayeT BuibpaTb
«HewnsBecTHbIN MaTepuman» n Haxatb kHonky BBO/L), Ha ancnnee nosiBuTcA

coobLleHne

. HewnseecTHbIN MaTepuan
Obpasey ... MM

[namepeHHoe 3HaveHne]

HEeT CurHana

3aTEM YCTaAHOBMUTb KYpCOP MOMOLLbI KHOMOK , HanpoTMB COobLLIEHUS
«O6pasel, ... MM» U HaxaTb kHonky BBO[| ; Ha ancnnee 3amuraeT 3Hak «_». C

NOMOLLbIO LINPPOBbLIX KHOMOK Ha6paTb YUcneHHoe 3Ha4YeHne ToNLWUHbI o6pa3u,a n3
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Hen3BeCTHOro matepuana (Hanpvmep, TonwuHy dnadua Tpybonposoaa). Mocne
3aBepLueHns Habopa HaxaTb KHOMKY Ans 3anucy TonwmHLl obpasua B
namaTb npubopa. Ansa kannbposku HeobXxoaAMMO NpuxaTtb npeobpasosaTtens
TOMLWMHOMEpPa Yepes Cron CMas3ku K 3a4nLLEHHON NOBEPXHOCTM obpasua.
M3mepeHHOe 3HaveHne ToMLWMHBLI 06pasua A0MKHO BbiTe paBHbIM HabpaHHOMY
3HayeHuto, Ha aToM kannbpoBska 3aBepLuaeTcs. 3aTeM YCTaHOBUTb Kypcop
HanpoTmB coobLeHns «HenssecTHbIN MaTepuany 1 NPOU3BECTU N3MepeHne

TOJWNHBbI CTEHKN pr6onposop,a.

15. AKKYMYIJISITOPHbIE BATAPEU

15.1. MNMuTaHne pacxogomepa MOXeT OCYLLEeCTBMASATLCS OT CETEBOrO
ajanTepa unu ot BHYTpPeHHeln 6atapewu, coctoswern us yetoipex Ni-Mn

aKKyMynsaToOpoB eMKOCTbIo 1,6 AY

5.2. Bpems akcnnyatauum pacxogomepa 6e3 nepesapsaaku
akKkymynaTopHou 6atapen — He meHee 8 Yacos. [pu TemnepaType OKpyXatoLero

Bosayxa Huxe 0 °C emkocTb 6aTapeun ymeHbLIaeTCs npuMepHo Ha 15 — 30 %.

15.3. MNMpu noaknoyeHn ceTeBoro agantepa aBToMaTuyeckm HaYMHaeTcst
3apsigka 6atapeu. lNMocne 4OCTUXKEHUSI HOMUHAMBLHOIO 3Ha4YeHMs 3apsaa
aKKyMynsTOpoB 3apsiika 6aTapen aBTomaTu4ecky npekpatiaetcs. Bpems

nepesapsiAiku NOMHOCTBIO pa3pskeHHON 6aTapeun — He 6onee 10 yacos.

3apsg akkyMmynsTopHoi 6aTtapen pekoMeHayeTcs NpoM3BoanTb Npu TeMnepartype

okpyxatolero sosgyxa (20 + 5) °C.

PekomeHayemas TemnepaTtypa XpaHeHUsl akkyMynsaTopHbix 6aTtapeit — 0 — 30 °C.
Mocne npubnuantensHo 30 AHEN XpaHeHNs akKyMynsiTop MOXeT noTepsATb Ao 30

% aHeprum.

15.4. baTtapes pacnonoxeHa noj Cbe€MHOW KpbILWKON kopnyca B3-2.
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KpblILKa

BUHT

Puc. 18
[Ina 3ameHbl akkyMynsSiTOPOB crieyeT OTBEPHYTb BUHT U CHSATb KPbILLKY.

lMonspHOCTb akkyMynsiTopa nokasaHa Ha puc. 19

_© @+

Punc.19

16. CETEBOU AJAINTEP

16.1. CeteBon agantep BINC 90-0,35 (9 B, Imax = 350 mA) BbInonHseT
npeobpa3soBaHue HanpsbkeHus (220 fég) nepemMeHHoro Toka ¢ YactoTton (50 + 1) Ny
B HanpsxeHue (9 + 0,5) B nocTtosHHOro TOKAa.

16.2. OT ceTeBOro aganTtepa ocyLlecTBnsieTcs nuTaHue npubopa u 3apsg

akkymynsiTopHoii 6atapeu.
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16.3. MoakntoyeHne ceTeBOro aganTepa K anekTpoHHOMY Groky
OCYLLECTBISAETCS C MOMOLLbI0 ABYXBLIBOLHOIO pasbema. Mpy noaknoyeHnm
KpacHasi Touka Ha kabefnlbHOM pa3beme JOIKHA HaX0AMTLCA HanpoTUB KpacHoM

TOYKM Ha BroYHOM pasbeme.

17. BbIBOJ APXUBHOW UH®OPMALINU HA 3BM.

17.1. BbiBOg cOOepXMMOro apxmBoB pacxogomMepa Ha OBM

ocylecTBnseTcs Yepes nHrepgenc RS-232.

17.2. TpexnpoBogHasi IMHUSA CBA3M NOAKMYAETCS K 3NIEKTPOHHOMY Broky
pacxofomepa C MOMOLLbI0 TPEXBLIBOAHOIO padbema. [py nogknoyeHny KpacHas
ToYKa Ha kabernbHOM pa3beme LOIKHa HaX0OUTLCSA HaMPOTUB KPacHOW TOYKM Ha

OnoYyHOM pasbeme.

17.3. TpexnpoBogHasi NIMHUS CBA3M noakntoyaeTcs K ABM yepes 9-

KOHTaKTHbIA CTaHOapTHbIN MopT.
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18. BO3MOXXHbIE HENCITIPABHOCTH

[NepeyveHb

Hanbonee

4yacTto

HencnpaBHOCTEN NpuBeaeH B Tabn.2.

BCTpeYalLmnxca

nnn BO3MOXHbIX

Tabnuua?2

HaumeHoBaHue
HencrnpaBHOCTH,
BHELLHME NposiBNeHus
W OONOSNTHUTENbHbIE

BeposATHas npuunHa

MeTon ycTpaHeHus

Npu3HaKkm
Moka3zaHusa O6pbiB kabens, | MNpoBepuTb cocTosiHME Kabensa n
pacxogomepa paBHbl | HapyLleHue KOHTaKTOB B pasbeme
Hy1o; WHOEKC | aneKkTpuyeckoro
aMmnnuTygbl  ynbTpa- | KOHTaKTa B pasbeme,
3BYKOBOro  curHana | HenpaBunbHbii MOHTax | Mpoussecty nepeycraHosky [M1-1
paBeH Hym, Ha | ycTaHOBOYHbIX Npodunet
Avcrnnee coobleHve | OTcyTcTBME CMa3KM CHate YU1(+V) n YN2(-V)
«HET CUTHANA» MEXy U3NyyaoLmMmu W HAHeCTM CMO CMa3ku
nosepxHoctamun Y1 (+V)
YW2(-V) n cTeHkomn
Tpybonposoaa.
B tpy6onpoBoae HeT
BOAbI.
OTnoxeHus Ha WMcnonb3oBaTb Z-yCTaHOBKY
BHYTPEHHEN CTEHKe 0aTYMKOB; B KAYECTBE CMasku
TpybonpoBoaa BblOpaTh 3NOKCUAHY CMOIy
npensiTCTBYOT
NPOXOXAEHUIO
yNbTpa3ByKOBbIX BOJTH
Ha gucnnee 3HayeHue YBennunTb BEPXHUIN npegen
coobueHme: M3MepsiEMOro pacxoaa n3mepeHus pacxoga

«...Q>Qmax»

npesblliaeT
YCTaHOBIEHHbIN
BEPXHWI Npegen

Mpwn BKMOYEHUN Ha
avcnnee
coobLleHue:
«lMpepynpexaeHue:
He YCTaHOBIEHbI
yacbl»

Mpowu3sowen c6on Yacos
pearbHOro BpeMeHU

YCcTaHOBUTb narty u spemMmsa
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lMpodomxeHue mabn. 2

HanmeHoBaHue
HENCNpPaBHOCTH,
BHELLUHME NpOsiBNEeHus
W OONOSTHUTENbHbIE
npu3Haku

BeposiTHasa npuynHa

MeTop ycTpaHeHus

Mpw nameperHnn
TONLLUMHBI Ha
aucnnee
cooOLeHue:
HassaHue
mMaTepuana
0,00 Mmm

HeT curHana

[Mnoxo 3auuLieHa
NOBEPXHOCTb
Tpybonposoaa

TwaTtenbHO  3a4NCTUTb  BHELUHIOW
NoBEPXHOCTL TpyGonpoBoaa

OTcyTcTBUE CMaA3KM
Mexay AaT4MKoMm
TOMNLWMUHOMEpPA U CTEHKOW
Tpybonposoaa.

HaHEeCTW CroN CMa3kn Ha CTEHKY
TpybonpoBsoaa

HewncnpasHocTy, O6Hapy)KVIBaeMble cpeacrtsamMmm camoanarHoCTuku

HesepHas OTka3s BCTPOEHHOW B MepenporpammunpoBatb
KOHTpOnbHas MWKPOKOHTpOInep MWKPOKOHTpOInep.

cymma M3y nporpaMmMHoON NamMaTn

He npoxoaut OTka3 BCTPOEHHOW B 3aMeHVTb MUKPOKOHTPOMMep.
Tect O3Y MUKPOKOHTpOINep

onepaTUBHOM NaMATU

Owwimnbka YteHus
namsTu-apxumea

HapylweHue cBs3u
MUKPOKOHTpoOrfepa ¢
3HEproHe3aBMCUMOM
namatbio (SEEPROM)
unu otkas3 SEEPROM

BoccTaHoBUTL CBA3b UMW 3aMEHUTH
Mukpocxemy SEEPROM.

owmnbka 3anucu
namsTu-apxmea

OTtkaz SEEPROM

3ameHuTb Mukpocxemy SEEPROM.

owmnbka YTeHus
Real Time Clock

HapyleHue cBs3u
MWKPOKOHTpoOInnepa ¢
MUKPOCXEMOW YacoB
pearnbHOro BpeMeHU
(RTC) nnn otkaz RTC

BoccTaHoBUTL CBA3b UNWM 3amMeHUTb
Mukpocxemy RTC.

HeT npepbiBaHWN
Real Time Clock

HapyLueHune cBsisn
MWKPOKOHTpOrnepa c
MUKPOCXEMOW YacoB
pearnbHOro BpeMeHU
(RTC) nnn otka3 RTC.

BoccTaHoBUTL CBA3b UMW 3aMEHUTb
Mukpocxemy RTC.

paspag PaspsikeHa Mpoun3BecTu 3apsaky.
akkymynsitopa aKkKymynaTopHasi

baTapes.
Ona  ycTpaHeHusa  noboNn  HeucrnpaBHOCTW, OGHapyxeHHOW  cpeAcTBamMu
camMoanarHoCTUuKM, npubop ciedyem nepedamsb op2aHu3ayuu-
uszomosumernto.
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19. TEXHUYECKOE OBCJ1Y>KUBAHUE

19.1. O6Lwme ykasaHusl.

19.1.1. TexHuuyeckoe oOGCnyxuBaHve nNpPOM3BOOUT  MNpeanpuaTue-
notpebutens. CHMmaTtb NnoMObl B TEeYeHWe rapaHTUMHOIO Cpoka MMeeT MnpaBo
TONbKO NpeanpuATUe-N3roToBUTENb.

19.1.2. Tlocne ycTpaHeHUs HeucrnpaBHOCTEN HeobxoOAMMO MNpPOBECTU
NPOBEPKY PacXOAOMEPOB Ha HOpMarbHOe (OYHKLMOHNPOBaHME.

19.2. MNpodunakTnyeckoe o6ecnyxuBaHve nposoantcs 1pas B nonroga.
Mpu npodunakTnyeckom o06CnyXrBaHMKN BbINOMHAOTCA cneaytowme paboTbi:

e BHELLHWIA OCMOTp;
e npoBepka YMCTOThI u3nydatowen nosepxHoctn YU1(+V) n YU2(-V);

e npoBepka coCcTosHMA kabensa cBasm mexay YU1(+V) n YN2(-V);

20. TIPABUJIA XPAHEHUA

20.1. YcnoBusa XpaHeHMs W TpaHCNOPTUPOBaHUS pacxogomepoB
[OMKHbI OCYLLLEECTBASATLCA MO YCNoBuUsM xpaHeHus 3 no FOCT 15150 (- 30 °C < t <
60 °C)

20.2. Pacxogomepbl B ynakoBke npeanpusaTUS-U3roToBUTENS MOryT
XPaHWUTBLCA B YCMOBUSAX KanuTarnbHbIX OTanMBaeMbiX MOMELLEHWIA NPU OTCYTCTBUM
B BO34yXe MapoB KUCIOT, Lenoyen u Apyrmx BpeaHbIX BELecTB.

20.3. Cpok XxpaHeHWs pacxodoOMepoB B YMaKOBKe npeanpuaTna-

N3roToBnUTENA OAUH roa.

21. TPAHCITIOPTUPOBAHUE

21.1. Ycnoeuss TpaHCNOPTMPOBAHUSA pacxogomepos LOMKHbI
COOTBETCTBOBATH YCMNOBUAM TpaHcnopTuposanus 5 no FOCT 15150 (- 30 °C <t <
60 °C)

21.2. TNepep TpaHcnopTupoBaHWeM npubopbl M AOKyMeHTauus,

BXoadLlMe B KOMNIIEKT pacxogomMmepa, AOJKHbI ObITb ynakoBaHbl.
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22. [TOBEPKA PACXO/LOMEPA

221 TlepBuMyHas nosepka pacxogoMepa MpoOBOAUTCA MPW  BbiNycke U3
Npou3BOACTBA M MOCIe PeMOHTa.

MoBepka pacxogomepa nocne YCTPaHEHUst HewucnpaBHOCTEW, He
BMMSIOLLNX HA METPOSOrMYeckne XxapakTepuUCcTKn (3aMeHa NPOBOAOB, PAa3bLEMOB U
T.M.), He NpoBOAUTCS.

22.2. [lepuogunyeckasd noBepka pacxogomepa MpoBOAUTCA Mpu
3KCnnyaTauum NPOBOAMTCH HE pexe OOHOro pasa B 2 roga.

22.3. BHeouepegHas noesepka pacxogomepa nposoauTca  npwu
3KCnnyatauun B CreayoLmMX Cryqasx:

1 - npu noBpexaeHun nnombbl 1 yTpate AOKYMEHTOB, NMOATBEPXKAALLMX
NpoXoXaeHne pacxoA4oMepoM NepUoaNYECcKOr NOBEPKY;

2 - Npv BBOAE B 3KCMIyaTaumio nocrie xpaHeHnst bonee AByx ner.

22.4. MeTogmMKa NOBEPKN pacxogomepa.

22.4.1. Onepauuu noBepku

[pn NnpoBegeHNM NOBEPKM LOMKHbI BbIMOMHATLCA onepaumm, YKa3aHHble B Tabn3

Tabnuuya3
HaumeHoBaHue onepauuu Homep nyHkTa
[MpoBepka BHeLLHEro B1aa 22.45.1
Onpo6oBaHue 22.45.2
OnpegeneHne 0OCHOBHOW MOrPELUHOCTH 22.45.3

22.4.2. CpegcTsa noBepkm
22.4.2.1. Tlpn npoBeAeHny MOBEPKM OOMKHbI ObITb NPYMEHeHbI cpeacTBa

N3MepeHUN, ykasaHHble B Tabn.4.
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Ta6bnuua4d

Homep nyHkTa | HawumeHoBaHWe 3TanoHHOro CpeacTBa U3MEPEHUI UMK
AOKYMeHTa no BCnomMoraTesibHOro cpeacrtea NoBepkn; HOMep AOKYMeEHTa,
noBsepke pernameHTUpYoLLLEro TexHu4eckme TpeboBaHmsa K cpeacTBy;
paspsg no rocyAapCTBEHHON NOBEPOYHOM CXeMe U (Mnu)
MeTposiorn4yeckne n OCHOBHble TEXHUYECKNE XapaKTepUCTUKn

22.4.4 AmnepBonbtmeTp L, 4326 TOCT 8711-78, npenensl
namepenun 0-3 A,

0-300 B, knacc TouHocTh 4

Yactotomep [1 126 TOCT 7590-78, npeaensl usmepeHns o1
45 po 55 'y, knacc ToyHocTn 1,5

TepMoMeTp PTYTHbIN CTEKNAHHLIW, Npeaensl nsmepeHns 0-55
°C, knacc To4HocT 0,1

McuxpomeTp acnnpaumnoHHbIn, npegen namepenns o 180 %,
Kfacc To4HoCTM 1

BapomeTp TY 2504-1797-75, npegensl namepenunsa ot 600 go
800 mm pT.CT.

2245 PacxogomepHas yctaHoBka OPYKC-400, ouanasoH usmepeHuns
12,5 — 400 m3/4, norpeLuHocTb + 0,15%

PacxogomepHas yctaHoska YIBIT, guana3oH namepenus 0 —
20 MS/‘-I, norpetwHocTb * 0,3%

Pynetka nameputenbHas, metannuyeckast - 3[K3-18 AYT/1
[OCT 7502-89

Mpenen namepernsa 10 m; norpewHocTb £ 0,5 Mm

D,OI'IyCKaETCﬂ npumMeHeHne Opyrux cpencts M3MEPEHUI C  aHanorMYHbIMK WAn

NyYWwWnMn MeTponiorm4eCKMMmn xapaktepucTtnkamu.

22.4.2.2. Bce cpeactBa M3MepeHMI OOMMKHbI ObITb MOBEPEHbl opraHaMu
FocynapcTBeHHOMW  MeTponorMyeckor  cnyxbbel 1M uMeTb  OeWCTByHOLME
CBUAETENLCTBA O NOBEPKE UM OTTUCKN MOBEPUTENbHbIX KNEWM.

22.4.3. TpeboBaHus 6e3onacHoOCTH

22.4.3.1. K npoBeeH1IO NOBEPKM JOMNYCKAKOTCS Nuua, M3yymslume

PyKOBOD,CTBO no aKkcnnyartaunn.
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22.4.3.2. Tpn yCTaHOBKE N MOHTaXKe pacxo4oMepOB AOMKHbI CTPOro
cobnioaaTtbes npaBuna TexHUKKM 6e30NacHOCTU, U3NOXEHHbIE B pasaene 7
"YkasaHus mep 6e3onacHocTun".
22.4.4. YcnoBus NOBEPKM U NOATOTOBKA K HEWN
Mpn npoBeaeHM NoBepKM OOMKHBI COOMNOAAaTLCH crneayoLlmue yCrnoBus:
e TemnepaTypa okpyxawLlero sosayxa (20 = 5) °C;
e OTHOocuTenbHas BnaxHocTtb oT 30 Ao 80 %;
e aTmocdepHoe aasneHune ot 0,084 o 1 MlMa (ot 630 go 800 mm pT.CT.);

e TemnepaTypa KOHTponupyemon cpeabl (8oasl) (20 * 5) °C;

e MWTaHWE - OT BHYyTPEHHen 6aTapen Unm NOCTOSHHBIM TOKOM
HanpskeHneM

(9 £0,5)B;

e  OTCyTCTBME BUBpALMM, TPSICKU, MArHUTHOIO NOMsi, KPOME 3€MHOro;
e nepen HavyanoMm NoBEPKU PacXxO4OMeEp OOSMKeH OblTb BblAEpXKaH B
YKa3aHHbIX BbILLE YCNOBUSAX B BbIKITIOYEHHOM COCTOSIHUMN HEe MeHee 1 y;
e pacxogomMep ormkeH ObiTh BblgepkaH B TedeHne 30 MuH nocrne

BKITKOYEHUA.

22.4.5. NpoBepneHne NoBepKu

22.4.5.1. lNposepka sHeuwHez0 suda.
Mpn npoBepke BHeLIHEro BuAa [OOMMKHO ObiTb  YCTAHOBIIEHO COOTBETCTBUE
MapKUpOBKK, ykasaHHou B pasgene "MAPKWMPOBAHUE U MNOMBUPOBAHUE"
PykoBoacTBa no aKkcnnyartaumn, KOMMEKTHOCTU AaTyMka pacxoda, ykasaHHOW B
nacrnopTe, a TakKe COXPaHHOCTb NNoM6bbl Ha B3.
Mpu npoBepke BHELIHEro BWAa pacxo4oMepa [OMKHO ObiTb  YCTAHOBMEHO
OTCYTCTBME MEXAHUYECKUX NOBPEXAEHUN.

22.4.5.2. OnpobosaHue

YCTaHOBUTL pacxogoMep B COOTBETCTBUM C pasgenamu 8 - 12.
Mpu BKITHOYEHUN pacxogomepa BbINOMNHSIETCS nporpamma

camMoguarHoctmpoBaHuna W, B Clydae ee MNMoJioXXUTeJIbHOro ncxoda, aBtomaTtu-
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yeckn ycTaHaBnuaeTca pexum «N3MEPEHWUA», uto cBupeTtenbctByeT 00
NCMNpPaBHOCTM pacxogomepa.
22.4.5.3. OnpedeneHue OCHOBHOU MnospewHocmu pacxogomepa
JonyckaeTca npoBoauTb ABYMSA crnocobamu: HaTypHbIM (Ha pacxomomepHoun
YCTaHOBKE) W pacyYeTHO-UMUTALMOHHLIM. M3mMeHeHue OnuHbl NUHUU C8A3U
mexdy [l1-1 u 63-2 e npedenax 4 - 20 M He snussiem Ha Memposo2uYyecKue
Xapakmepucmuku pacxodomepa.
22.45.31. OnpegeneHue nNOrpewHOCTA Ha pacxonoMepHoOMU

ycTaHOBKe.
[ns onpegeneHns OCHOBHOW MOrpeLiHOCTM  pacxodoMepa Ha pacxodoMEpPHON
yCTaHOBKe npeABapuTenbHO Heo6X0AMMO BbINOMNHMTL criegyloLuee:

- onpegenutb  ANWHY BHELUHEN OKPYXHOCTU WM BHYTPEHHWUA JuameTp

n3MepuTensHoro TpybonpoBoaa, TOMWMHY CTEHKM Tpybonposoaa, martepuan

TpybonpoBoaa, T!M KOHTPONMPYEMOWN Cpefbl, BEPXHUI npeaen u3mepsieMoro

pacxoaa;

npu MOMOLLM KHOMOYHOWM KnaBuaTypbl BBECTU 3HAYEHUS 3TUX MapaMeTpoB B

namaTb Npnbopa B COOTBETCTBUM C pa3genom 12;

- nepeuyHbI  npeobpasosatens [1M1-1 ycTaHOBWTL B COOTBETCTBUM C

pasgenamn 8 — 12;

- YCTAHOBUTb HOMb pacxogomepa B COOTBETCTBMM C N.12.6.
3HayeHnsa N3MEPEHHOro pacxoda oTobpaxatTcsa Ha gucnnee.
MamepeHne pacxoaa NpoBoAUTCS B TPEX - YETbIPEX TOUKax AuanasoHa. B kaxagon
Touke (UKCMpYyeTC He MeHee [EeBSTU MOoKa3aHu KMOKOKPUCTaNIMYeckoro
avcnnes n onpegensaeTca cpegHee apudmeTMyeckoe 3HavyeHe pacxoaa.
OnpepenexHne MOrpewHoOCTM MNpu  M3MEPEHMU pacxoda MpoBOAUTCS NyTEM
CpaBHEHUS 3HAYEHWI pacxoda, MOMyYEeHHbIX C MOMOLLb pacxogomMepa, Co
3HaYeHUsIMM pacxofa B NMOBEPOYHON YCTaHOBKE.

MorpelwHocTs y onpegensietcst no hopmyne
Y =(Qcep-Q) 100/ Quaxc , %,

rae Qg - 3HaYeHWe pacxoda, U3MEPEHHOE C MOMOLLbIO pacXoAoMepa, m3y;
Q - 3HayeHue pacxofa B NOBEPOYHOW YCTAHOBKE, m3/;

Quarc - BEpXHee 3HaueHWe auanasoHa M3MepsSieMOro pacxofa, M /u;
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[Mo nokasaHWaAM >KUOKOKPUCTANIMYECKoro Aucnfnesd 3HayeHne WU3MepeHHOro

pacxofa BbluncnseTcs no opmyne
1 n
Qcp = — ZQI 5 MB/LI,
n <

roe Qi - rnokasaHuwe >XUOKOKPUCTarIMYecKoro Aucniesi, COOTBETCTBYHOLLEE
n3MepeHHoOMy pacxogy. Pacxogomep cuMTaeTcs  BbiAEpXaBLUMM  UCMbITaHWE,
€CInu MOrpeLLIHOCTb MPY U3MepeHun pacxoaa He npesbiwaeT * 1,5 % oT BepxHero
npeaena avanasoHa N3aMepeHus.
MorpelHOCTb MpU M3MEepPeH cyMMapHoro obbema (konnyectea)
onpegensieTcs B Tpex - YeTbIpex Tovkax AuanasoHa no opmyne
o =(Vi-V)100/V, %,

rae V u - cymmapHbii 06beM, N3MEPEHHBIN Pacxo4OMEpPOM;

V - 06beM, N3MepeHHbI No MepHuKy (nu V = Qt - rge t - neprog n3amepeHus).
MuHMManbHLIN Nepuog N3MepeHnst 4OoMmkeH bbiTb He MeHee 20 MUH.
Pacxogomep cuvTaeTcs BblAepXKaBLUMM UCTbITAHUS, €CINN BbIYUCTIEHHbIE

3HAYeHUs1 MOrpeLUHOCTEeN MpU BCEX M3MEPEHMAX CYMMApPHOro obbema He

npesbiwaT Tt 2 %.

22.4.5.3.2. OnpedesieHue MozpewHOCMU pacyemHoO-UMUMayUuoOHHbIM

crioco6om.

lpu onpedeneHuu noepewHocmu pacxodomepa pacyemHo-umMmumayuoHHbIM
crocobom [1l1-1 ycmaHasnueaemcs Ha 3a2/yuweHHOM ¢ 0OHOU CIMOPOHbI
npsaMornuHelHOM ompe3ke mpybbl, 3arnonHeHHoM 8odou. [nuHa mpybbl donxHa

b6bimb He meHee 500 mm, ¢ 8HympeHHUM Quamempom om 80 6o 200 mm.

[ns onpedesieHusi MO2PeWHOCMU PacyemHo-UMUMauyUOHHbLIM CrIocO60M

Heobxodumo 8bInonHUMBb credyoujee:

- onpepenuTb ASIMHY BHELIHER OKPY)KHOCTM UMW BHYTPEHHWUI gruameTp
oTpeska TpybonpoBoda, TOSMLWMHY CTEHKM TpyGonposoda, Martepuarn
TpyGonpoBoaa, BEPXHWU Mpeaen MU3MepsieMoro pacxofa Afisl AaHHOro

Tpybonposoaa (cm. Tabn.1);
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- MpUM MOMOLLM KHOMOYHOW KNaBMaTypbl BBECTUM 3HAYEHWUs ITUX
napameTpoB B NamsiTb Npnbopa B COOTBETCTBUM C pa3genom 12;
- nepBu4HbIN npeobpasoBaTens [M-1 ycTaHOBUTL B COOTBETCTBUM C
pasgenom 8 — 12;
- YCTaHOBMWTb HyMb pacxogomepa B COOTBeTCTBUM Cc n. 12.6.
[nsa atoro Heobxoanmo nepentn u3 pexuma "M3AMEPEHNA" B pexnm "MEHIO",
HaXxaB KHOMKY . 3aTeM yCcTaHOBUTbL Kypcop HanpoTUB coobLLeHUst

. MMNT. MOBEPKA
n HaxaTb kHonky BBO[| Ha gucnnee nossutcsa coobuieHue:

% oT Qmax Q [eavHnua namepeHus] 2 [eamHnua nameperus]
. 20 [uncneHHoe 3HaveHue] [uMcneHHoe 3HauveHue]
80
[umcneHHoe 3HaveHue] [umcneHHoe 3HauveHue]
100
[uncneHHoe 3HayeHue] [uncneHHoe 3HayeHue]

rae B NieBoM cTonbue — 3HayeHne MMUTUPOBAHHOIO pacxoaa B npoueHTax ot
BEpXHero npegena namMmepeHna B KOHTPOJIbHbIX TOYKaX, B cpegHeM — 3Ha4YeHua
MMUTUPOBAHHOIO pacxoaa, nsmMmepeHHoe pacxoaomepom, B NpaBoM — 3Ha4yeHne

CymMMapHoro obbema, n3MepeHHoe pacxogomMepom.

BbI6Gop KOHTPOSBHOM TOYKM OCYLLECTBISIETCS NepeMeLleHmeM Kypcopa (+)

C NMOMOLLIbIO KHOMOK , . iamepeHnune cymmapHoro obbema HaumMHaeTcs u

ocTaHaBnuBaeTcs ¢ nomMoLlbto kHonkn [CTAPT/CTOIM| .

3HayeHne BbIXOAHOMO CuUrHamna B Kaxaow KOHTpOJ'IbHOI7I TOYKe onpenendeTca Kak
cpeaHee apmbmeTquCKoe 3Ha4yeHune He MeHee OEeBATU nokasaHumn
XNOKOKpuUcTannunyeckoro gaucnnes.

MorpellHoCTb ¥ onpefensietcs no gopmyre
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Y =(Qe- Q)100/ Q warc , %,
rae Q ¢ - CpeaHee M3MepeHHOe 3HaYeHne pacxofa B KOHTPOSbHON TOYKe, M3 1y

Q - pacuyeTHOe 3HayeHue pacxofa B KOHTPOIbHOW TOYKeE, M3y;

Q wmakc - BEPXHEE 3HAYEeHWe 3aaHHOro pac4yeTHOro pacxoaa, M3y,
MorpelwHoCTb Npu n3amepeHun cymmapHoro obbema (konuyectsa) onpeaensieTcs B
TpeX yka3aHHbIX TO4Kax AvanasoHa no gopmyne

O =(Vu - V)100/ V, %,
roe Vy— CymMMapHbIn 06beM, U3MEPEHHbIN pacxogoMepoM;
V - pacyeTHOe 3HayeHue cymmapHOro obbema B KOHTPOMbHOW TOYKe 3a nepuon
uameperusa (V = Qt, roe t - nepmog n3mepeHus).
MuHMManbHLIN Nepuog N3MepeHnst 4OMKeH ObiTb He MeHee 20 MUH.
Pacxogomep cuuTaetcs BblAepXKaBLUNM UCNbITaHUS, ecrnM OCHOBHasi
MOrpeLIHoOCTb NP NOBEPKE PacYETHO-MMUTALMOHHBIM CMOCOOOM He npeBbiaeT

0,75 oT npegena gonyckaeMon OCHOBHOWM MOrPeLLHOCTH.

23. PEKOMEHOYEMbIE CMA3KU/ ANA BBOOA
YNbTPA3BYKOBbIX KONMEEAHUA B TPYEOMPOBO

23.1. [Ona BBoga ynbTpasByKOBbIX konebaHui B Tpybonposog
pekoMeHayeTCs UCMonb3oBaTb credylolwne CMasku: anokcuaHas cmona (6e3

otBepautens); LLUPYC; nuton; conuaon; nutuesas cMaska.

23.2. C Toukm 3peHuss addeKkTUBHOCTU BBOOA YNbTPa3BYKOBbIX
konebaHua B cTeHKy TpybompoBoda nydwen W3 NepeynCrieHHbIX SBMASeTCs

3MOKCUOHAas cMora npu TemnepaTtype KoHTponupyemon cpeabl ot 0 ao 40 °C.

Mpu TemnepaType KOHTponupyemon cpeabl cpedbl Bbilwe 40 °C u Hmwke 0 °C

pekoMeHayeTcs NPUMEeHSATb NUTUEeBY cmasky, nuton unm LWPYC.
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