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1. OB/IACTb PACMPOCTPAHEHWA

HacTosAwmiA cTaHAapT PacnpoCcTPaHseTCs Ha MeToAbl OnpefeneHus
YeNbHOro 06bEMHOrO U MOBEPXHOCTHOrO COMPOTMBAEHUSA U COAEPXKNT
COOTBETCTBYIOLME PacUeTbl A/ ONpeaeneHUs YNoMsHyTbIX —napameT-
POB TBEP[bIX 3MEKTPOU3ONSLIMOHHBIX MaTepuanos™.

Ha pe3ynbTaTbl ONpefeneHns YAenbHOro 06beMHOr0 1 NMOBEPXHOCT-
HOFO COMPOTUB/IEHNS BAUAIOT Cefytolume GakTopbl: aMnanTyaa v spe-
MS MPUNOXKEHNST HANPSHKEHWS, TeOMETPUS U NMPUPOJA 3MEKTPO/0B, TEM-
nepaTypa U BNaXHOCTb OKpPYXKalolleii aTmoctepbl M 06pasLoB  npu
KOHZMLMOHNPOBAHUN U U3MEPEHUSX.

[JononHnTenbHble TpeboBaHWs, oTpadKatole MOTPe6HOCTU Hapof-
HOrO0 X03AliCTBa, HabpaHbl KypCUBOM.

2. ONPEAENEHWNA

2.1 O6bemMHOe CcONpOTMBAEHUE

YacTHoe OT fefleHns 3HayeHns MOCTOAHHOrO HanpsXXeHud, npuso-
XXEHHOTO MEXAY [BYX 3/1IEKTPOA0B, PACMOSIOXEHHbIX C MPOTVBOMOIOXK-
HbIX CTOPOH 06pasua, Ha Be/MYMHY YCTAHOBMBLLEroCA TOKa  Mexay
3TUMM 3NeKTPOaMmn 3a BbI4ETOM MOBEPXHOCTHOIO TOKa U 6e3 y4eTa AB-
NIleHVA NonApu3auMmn Ha 3NeKTpodax.

M3naHue oduumanbHoe

© WspatenbcTBO cTaHAapTos, 1993
HacToswuii cTaH[apT He MOXeT GblTb MOMHOCTbIO WAM YacTUYHO BOCMPOM3BE[EH,
TUPaXWpoBaH H pacnpocTpaHeH 6e3 paspelieHns [occTaHgapTa Poccum
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MpumeyaHune. Ecnn HC yKasaHO MHaye, 06bEMHOe COMPOTUBNEHWE oOMpeje-
NnAKT 4epes 1 MHU nocne nojadn Hanps>XeHunsa

22. YpenbHoe 06beMHOe CONPOTUBAEHMUE

YacTHoe OT fefleHns 3HayeHna HanpsXeHHOCTU MOCTOAHHOro 3/1eK-
TPUYECKOTrO MOMA Ha MMOTHOCTb YCTAaHOBMBLLUErOCA TOKa B 3/1€KTPOU30-
NAUMOHHOM MaTepuane Ha MpakTUKe 3a 3Ty BeNYMHY NPUHMMaETCA
06bEMHOE COMPOTVBAEHUE, MPUBEAEHHOE K KYOMYECKON eanHuLe 06be-
ma.

MpumevyaHune PasmepHOCTb YAeNbHOTO 06bEMHOrO COMPOTMBAEHWS a CUCTe-
Me C — Owm-M. Ma npakTuKe TakXe WCNonb3yT eanHuly OM-CM.

23. TloBepXHOCTHOE CONPOTWUBMEHUE

YacTHoe OT fefieHns 3HayeHUs NMOCTOSHHOrO HamnpsXXeHus, Mpuno-
YXEHHOTO MeXJy [BYX 3/7EKTPOL0B Ha MOBEPXHOCTM 06pasua, Ha 3Haue-
HVe TOKa MexJy 31eKTpofjaMu B flaHHOe Bpems Moc/fe BKIHYEeHUs TO-
Ka 6e3 yyeTa BO3MOXHOI NONspW3aLmy 3NeKTPOLOB.

MpumevaHus

1 Ecnu ve yKasaHo MHaye, MOBEPXHOCTHOE COMPOTMB/EHUE OMpeAensioT uepes
| MMH mocfie nofaun HanpsHKeHus.

2. Tok 06bIYHO MPOXOAMT “Ccpe3 MOBEPXHOCTHbIN Cnoii o6pas3uya K Mobble coefu-
HeHus Bu3aXuocTh 1 3arpsA3HeHus, a Kpome TOro BK/OYAET COCTaB/AKOLWYIO TOKa Ye-
pe» 06bem 06pasua.

24. YpenbHoe MNOBEPXHOCTHOe COMNPOTWUBMEHMUE

YacTHoe oT peneHna  3HayeHUA Hanps>XeHHOCTU 3NeKTPUYeCcKoro
nons MOCTOSIHHOTO TOKAa Ha 3HayeHWe NMHEeNHOM MAOTHOCTM TOKa B MO-
BEPXHOCTHOM C/10€ M30/IAUMOHHOr0 MaTtepuana. Ha npakTtuke 3Tto 3Ha-
YeHne pacCyYMUTbIBAalOT KaK TMOBEPXHOCTHOE CONpPOTUBIEHNE eANHULLbI
nnowaan.

Mpumeyanunc. B cucteme CA  pasMepHOCTbIO  yAeNbHOro NOBEPXNOCTHOro
conpoTtuenenuns asnsetca OH. Ha npakTuke uHorga ynotpebnaioT «Om na eaunHuLy
nnowagn».

25 OneKTpoAsl

|/|3MepI/ITeI'IbeIe ANEKTPOAbl NpPeacTaBnAT co6oit NpoBOAHUKK ON-
pesfeneHHoM (opmbl, pasmepa W KOHMUrypaumu, KOHTaKTupyouwe ¢
NCNbITYyEMbIM o6pa3u,0|v|.

NMpumMmeyaHue. CoNpoTUBAEHME W30NALUN SBNAETCH Y3CTAbIM OT fAeNeHNs 3Ha-
YEHNA Hanps>XeHUA NOCTOANKOK TOKa MeXAy ABYX 3/1EKTPOAO0B, KOHTaKTUPYHOLWKUX C
06pa3HOM Ha 3HayeHWe CYMMapHOro TOKa MexAy anektpofamu. CONpoTUBEHWE M30-

naunun 3aBUCUT CO y[enbHOro 06bEMHOIO U NOBEPXHOCTHOro CONpOTUBNEHNA 06pa3ua
(cM. FOCT P 50344).

3. HASHAYEHUE

3.1 B OCHOBHOM 3/IEKTPOM30/IALMOHHBIE MaTepnabl MCMO/b3yHOTCA
ana n3onaunun 4Yactenm aNeKTpuyeckown CUCTembl Apyr ot pgpyra wu ot



FOCT P 50499-93 C. 3

3eMNU; TBEpAble U30MALUMOHHbIE MaTepuanbl MOTYT BbIMOMHATb TaKXe
(DYHKLUMM MEeXaHW4ecKoli onopbl. [n5 3TON Lenn 00bIYHO HKenaTeflbHo
MMETb KaK MOXHO 60/blUee COMPOTMBAEHME M30MAUMM NPU  HAnMumMm
COOTBETCTBYIOLMX MEXAHUYECKMX, XMUMUYECKMX CBOCTBAX W Harpeso-
CTOKOETU. MOBEPXHOCTHOE COMPOTMBMEHME CUMBLHO 3aBUCUT OT BRax-
HOCTW, 8 06BbEMHOE COMPOTMB/EHNE WU3MEHSIETC MEA/IEHHO, XOTS OKOH-
yaTenbHas BEMYMHA U3MEHEHUS MOXET ObITb GOMbLLE.

3.2. YpgenbHoe 06bEMHOE COMPOTMBIIEHNE MOXHO WMCMOMb30BaTh Kak
KpuTepuii npu BbIGOPE M30NALMOHHOTO MaTepuana [Aas KOHKPETHOro
NPUMeHeHNs. VI3MeHeHWe YAeNbHOro COMPOTWBAEHUS B 3aBUCMMOCTM
Or TemnepaTypbl U BAAXHOCTU MOXET ObITb 3HAYMTENbHLIM, MO3TOMY
cnefyeT NPUHUMATL BO BHUMaHUWE Takue W3MEHEHMst Mpu  KOHCTPYMpO-
BaHWM 4NN [aHHbIX YCNOBUIA 3KCNnyaTauun. 3mepeHne conpoTMBeHNs
4acTo UCMOMb3YIOT A1 KOHTPONS OfHOPOAHOCTU W30MALMOHHOIO MaTe-
pvana npy NpPou3BOACTBE WA A5 0BHAPYXKEHWUS NPOBOASLMUX BKIIO-
UEHWIA, BAUSIOLLMX HAa KA4yecTBO MaTepwana, KOTopble TPyAHO 06Hapy-
XWUTb APYTUM CMOCOGOM

3.3. Tpn NpWAOXEeHUM NOCTOSIHHOTO HAaMPsHXKeHWs K 3MeKTpogam,
KOHTaKTUPYIOLMM C 06Pa3sLIOM, TOK, MPOXOAAWNA Hepes Hero, acumn-
TOTMYECKN CHUXXAETCA [0 YCTAHOBMBLLEWCSA BENNYMHBI. YMeHbLUEHME TO-
Ka C TEYEHMEM BPEMEHW SIBMSETCA CNeACTBMEM AMINEKTPUYECKON nons-
pusauma 1 CMELLLEHNA MOABWKHLIX MOHOB K 3/1eKTpodam. [nsa matepua-
NOB  C YAeNbHbIM O06GBEMHLIM COMPOTUBAEHWEM MeHee 10 OM M
(10,r Om-CM) yCTaHOBMBLUEECS! 3HAYEHME TOKa AOCTUraeTCs B TeyeHue
I MuH. ConpoTuBAEHNE ONpeaenstoT Yepe3 | MAH nocne nogayn Hanps-
XeHus. [na matepnanoB ¢ 00nee BbICOKMM YAebHbIM 06bEMHbLIM COM-
POTMBNEHNEM YMEHbLLUEHNE TOKA MOXET Hab/ioAaTbCs B TeUeHUE Hec-
KOMIbKUX MUWHYT, 4acoB, AHel Win Hefenb. [nd Takux MaTepuanos
COOTBETCTBEHHO TpebyeTcs Gofbllee BPeMs BbIAEPXKKM MO  Hanpsxe-
HUEM K NPV BOSMOXHOCTW TaKue MaTepuanbl XapaKTepusyrTcs 3aBU-
CMMOCTbIO YA€eNbHOr0 06BEMHOIO COMPOTUB/IEHNS OT BPEMEHMW.

3.4. T10BEPXHOCTHOE COMPOTUB/EHME UMW MOBEPXHOCTHYIO MPOBOAW-
MOCTb TPYZLHO W3MEPUTb TOYHO, T. K. B M3MEPEHUSX MNpUCYTCTBYeT B
TOl MAM MHO Mepe 06bEMHas NPOBOAMMOCTb. Vi3amepsieMas BeMUMHA
B OCHOBHOM XapaKTepu3yeT 3arpsi3HeHMe MOBEPXHOCTM ob6pasla npu
M3MEpPEHNM.

OfHako, AnNaneKTpuyeckas MNPOHMLAEMOCTb 06pasLloB  BAWSET Ha
OCaX/eHVe NPUMeCe, a UX NPOBOASALLAsS CMOCOGHOCTb 3aBUCUT OT Xa-
PaKTEPUCTMK MOBEPXHOCTW 06pa3ua. Y[enbHOe MOBEPXHOCTHOE COMpo-
TUB/EHNE He SIBNISIETCS CBOWCTBOM MaTtepuana B 06bIMHOM CMbIC/E, Ero
MOXHO paccMaTpuBaTb KakK OTHOCALLEecs K CBOWCTBaM Martepuana npu
Hannumm 3arpsisHeHUs. HekoTopble MaTepuanbl, TakMe Kak CHOUCTbIe,
MOTYT UMeTb pa3/IM4HOe yAeNbHOe COMPOTUB/EHWE B MOBEPXHOCTHOM M
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BHYTPEHHEM CnoAX. B CBA3M C 3TUM WHTepec MpeacTaBseT U3mMepeHue
WCTWUHHBIX CBOWCTB, MPUCYLLMX YMCTOM MOBEpPXHOCTW MaTepuana. Cne-
[lyeT TOYHO yKa3aTb METOAUKY OYUCTKM MOBEPXHOCTU ANA  MOMyYeHus
pe3y/nbTaToB, YUMTbIBas BANSHWE BO3AENCTBMS pacTBOpuTenel u gpy-
rMx (hakTOpOB MpOLECCa OYMUCTKM Ha MOBEOXHOCTHbIE XapaKTepUCTUKM.

IMoBEPXHOCTHOE COMPOTMBIEHUE, OCOGEHHO NpW 6OMbLUKMX €ro  3Ha-
YEHWAX. YaCTO UMEET HCYCTAHOHHBLICCCK 3HaueHue 1 B 06lieM Ccnyyae
CWNbHO 3aBUCUT OT BPEMEHW BO3AEACTBUSA HanpshKeHWs; Ans um3mepe-
HWIA 06bIYHO YKa3blBAeTCS BPEMSA BbIAEPXKKU NOA HANPsHKEHNEM 1 MUH.

4. NCTOYHUK MUTAHWNA

[ns npoBefeHus ucnbiTaHUiA TpebyeTcs UCTOYHWMK XOpowo cTabu-
NN3MPOBAHHOIO MOCTOSIHHOTO HAMPsXKeHWUA. TakuM WCTOYHWKOM MOTYT
CNY>XUTb 6atapen unu ctabunmnsatop-BbinpaMuTenb. CTeneHb cTabub-
HOCTW AO/MKHa 6biTb TakoBa, 4TOObl M3MEHEHVe TOKa 3a CYeT U3MeHe-
HWA HaNPsHKeHUA BblI0 3HAYUTENbHO MEHbLUE MO CPaBHEHUIO C  M3Me-
psAeMbIM TOKOM.

O6bIYHO MCMOMb3YHOT Criedytolime 3HaUeHNs Hanps>KeHus, npukna-
[blBaeMOro ko Bcemy o6pasuy: 100. 250, 500. 1000, 2500, 5000, 10000,
15000 B. M3 aTtoro psaga vawe ucnonb3yoT 3HaveHns 100, 500 w
1000 B.

B HekoTOpbIX Cnyyasx cOMpoTMBeHWe obpasua 3aBUCWT OT Nonsp-
HOCTW MPUKNaSbIBAEMOr0 HaMNPSHKEHNS.

Ecnn conpoTuBieHne 3aBUCUT OT MOMAPHOCTU  MPUKNALbIBAEMOrO
HanpshkeHua, cnefyeT yKasaTb 3TO B MPOTOKOME UCMbITaHWA. 3a  pe-
3ynbTaT NPUHUMAIOT CpPefHee reoMeTpuueckoe (cpefHee apugmeTnyec-
KOe NorapuMmUYeCcKmnx 3KCMOHEHT) [BYX 3HAYEHWI COMPOTUBNEHWS.

MockonbKy conpoTuBiieHMe 06pa3Lia MOXET 3aBUCETb OT Hanpsxe-
HWA. cneflyeT yKa3aTb TakXe 3HayeHue HanpsKeHus.

5. METOAbl MSBMEPEHUA N TOYHOCTb

51. .MeTogbl M3MepeHUA

O6bIYHO YNOTPe6NAOT NPAMbIE WAW CPAaBHUTENIbHbIE METOAbI U3Me-
PeHNs BbICOKNX 3HAYeHWii CONPOTUBNEHNS.

MpsMble MeToAbl 6a3MPYOTCA Ha OAHOBPEMEHHOM W3MEPEHUW 3Ha-
UeHVA MOCTOSAHHOK HanpsXeHWs, NofgaBaeMoro Ha obpasel, C Heusse-
CTHbIM COMPOTUBNEHWEM W TOKOM, MPOTEKAIOWMM Yepe3 Hero (MeTof
BO/IbTMETPA-aMMNepPMeTpa).

MeTofpbl cpaBHEHMA YyCTaHaBAMBalOT COOTHOLLEHME Heu3BECTHOro
COMpPOTWB/IEHNA W COMPOTWBIEHUA W3BECTHOrO Pe3ncTopa C  MOMOLLbIO
MOCTOBOV CXeMbl MW CPaBHEHWEM TOKOB Yepe3 COMPOTWMBEHUA Npu
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(hMKCUPOBAHHOM HaMpPsHKEHUN.

MpuMepbl, MANIOCTPUPYIOLLME 3TU MPUHLWMBI MPUBELEHLI B MPUIIO-
XeHun A

MeTog, BONbTMETPa-amMmnepmeTpa TpebyeT Hainyms JOCTaTOYHO TOu-
HOro BO/IbTMETPA, HO YYBCTBUTE/ILHOCTb W TOYHOCTL METOAA 3aBUCAT B
OCHOBHOM OT XapakTepUCTUK U3MePUTENbHOr0 YCTPOWCTBA, KOTOPbIM
MOXET ABNATLCA rasbBaHOMETP, NPUOOP C  3NEKTPOHHBLIM  YCUIEHUEM
WNn 3NeKTPoOMETP.

MeTog MocTa TpebyeT Hanmums 4YyBCTBUTENILHOMO IETEKTOpa TOKa
B KauyeCTBe Hy/lb — WHAMKATOpa, a TOYHOCTb B OCHOBHOM OMpefenseT-
CA WU3BECTHLIMW PE3NCTOpaMK rseya MOCTa, KOTOPYHO MOXHO MOyduTb
C BbICOKOV CXOAMMOCTbIO M CTaBUNBbHOCTLIO H LUMPOKOM [ManasoHe con-
POTMBNEHWIA. TOYHOCTb MeTofa CPaBHEHMS TOKOB 3aBMCUT OT TOYHOCTU
M3BECTHOrO pesncTopa K OT CTabWIbHOCTM W IMHEAHOCTU npubopa u3-
MEepeHNA TOKa, BKIKOYAA U3MEPUTENIbHbIE PE3UCTOPbl U T. [, MpU 3TOM
TOYHbIE 3HAYEHUA TOKa HE MMEIOT 3HaYeHWUs MpU HaJMYMKM NOCTOAHHOIO
3HaYeHUs HanpsHKeHus. [na conpoTmeneHuidi nopsgka 10M OM MOXHO
1CMoNb30BaTb OnNpefeneHve YAenbHOro 06beMHOr0 COMPOTUB/IEHNA B
cootsetcTBMM € M. 10.1 ¢ MCMONb30BaHWEM ranbBaHOMeTpa B MeTofde
BO/IbTMEeTpa-amnepmeTpa. [ns 6onee BbICOKAX 3HAYEHWI CONPOTUBAE-
HWA peKoMeHAyeTCs WMCNOoNb30BaTb YCWWUTENlb MOCTOAHHOIO TOKa WU
3/1IEKTPOMETP.

Mo meTogy mMocCTa Hefib3f HernocpeACcTBEHHO W3MEPUTb TOK B KOPOT-
K03aMKHyTOM o6pasue (cm. n. 10.1). MeTofe MCnonb30BaHWEM YCTPOii-
CTBA. M3MepAOLLEro TOK. MO3BO/IAET aBTOMATUYECKN PEerucTpupoBaTth
TOK, 4YTO 06neryaeT KOHTPONb CTabUIbHOCTU M3mepeHwi (cm. n. 10.1).
VmetoTcs creupanbHble CXeMbl U MPUGOpPbLI A1 U3MEPEHUS  BbICOKUX
CONPOTUBAEHNIA. VIX MOXHO MCNOMb30BaTh MpW YCNOBUW, €CNIN OHU A0C-
TATOYHO CTabWMIbHBI M TOYHbI MPU  HEOOXOAMMOCTU 06ecrnevnBaroT
COOTBETCTBYIOLLEE 3aKOpaymnBaHne obpas3Ha 1 N3MepeHne TOKa Mepeq,
BK/IOYEHVEM HAMPSXKEHUS.

52. ToYHOCTH

V3mepuTenbHOe YCTPOMCTBO A0/MKHO 06ecrneymBath  OMNpeaeneHue
3HAYEHNS HEM3BECTHOrO COMPOTWB/IEHWNS C CYMMapHO/ TOYHOCTbIO He
MeHee £10% pna conpoTmeieHuid meHblwe 1000M 1 £°0% ana  6o0-
Nlee BbICOKMX 3HaYeHW (CM. NpunoxeHue A).

53. 3awunTa

M3onsuns M3MepuTebHbIX CXeM W3rOTOBEHA M3 MaTepuancs, a
NyylleM cryyae UMEIOLMX CBOMCTBA, CPaBHUMbIE C UCMbITYEMbIMU  Ma-
Tepuanamu.

OwmnbKM n3MepeHnii obpaszHa MOryT GbiTb CBSI3aHbI:

a) C NapasWTHbIMW TOKaMW OT NapasvTHbIX BHELUHWMX HanpsXKeHWiA.

3 3ak. CU
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KOTOpbIe 00bIYHO UMEIOT HEN3BECTHYIO BE/IMYUHY ” I'IpOVI3BO]'IbeII7I Xa-
pakTep;

6) C Henpou3BOMbHLIM LUYHTUPOBaHWEM COMPOTUBAEHUS o06pasLa,
3Ta/IOHHOr0 pe3ncTopa WM yCTPONCTBa M3MEpPeHWUst TOKa W30MsALMeN,
KOTOpas MMEeT HEeW3BECTHOE COMPOTUB/IEHME, BO3MOXHO MEepeMeHHoe
no BenMYHe.

MonHoCTbH M36eXaTb 3TUX MOrpeLuHOCTe MOXKHO, MCMO/b3ys Hac-
KO/MIbKO BO3MOXHO BbICOKME 3HA4Y€HWSI COMPOTUBAEHUA  W30MALMKM  Ha
BCEX YYaCTKax CXembl. OTO MOXET MPUBECTU K CO3[AaHWI0O FPOMO3LKNX
YCTPOWCTB, KOTOpble BMECTE C TEM He MOFyT 06ecneyunTb W3MepeHUs
COMPOTUBNEHUA U30NALMN Bblle HECKONbKUX coTeH MOM. Bornee ynoB-
NeTBOPUTE/bHBLIX Pe3yNbTaTOB MOXHO [06MTbCH, UCMOMb3YS METOAUKY
3alnThI.

awmTa obecreunBaeTcs BBEAEHMEM BO BCEX KPUTUYECKUX U30MU-
POBaHHbIX Y4aCTKaxX CXeMbl 3alUTHbIX MPOBOLHWMKOB, KOTOPbIE Mpepbl-
BalOT BCE MapasuTHble TOKM, KOTOPble B MPOTMBHOM Cly4yae MOryT npu-
BECTU K OLUMOKAM M3MepeHWs. 3aliUTHbIe MPOBOAHWMKA COEAVHEHbI Me-
XAy coboii, 06pasys 3alUTHYI0 cMCTeMY, (hOPMUPYS BMECTe C U3MepU-
TeNbHbIMU TepMUHanaMn TpPpexTepMnUHaNbHYH CETb.

Mpun COOTBETCTBYIOLLEM COEAMHEHUM MApa3UTHble TOKW OT NapasuT-
HbIX BHELUHUX HAMPSHXKEHW LUYHTUPYKOTCS OT W3MEpPUTENbHOM  Lienu
CXeMbl 3aLLMTHOW CUCTEMOI; COMPOTMBAEHWE W30MALMKU OT NO6Oro ns-
MEpPUTENIbHOrO TEPMUHANa K 3alUTHON CMCTeME LUYHTUPYeT  3/1eMeHT
Lenu CXembl, KOTOPbIA [O/MKEH MMETb HAMHOFO MEHbLUee COMpOTUB/e-
HWe, H TOrda conpoTuBAeHVe 06pasLa ABNSETCA eAMHCTBEHHbIM Mps-
MbIM MYTEM MEXZAY M3MEepUTENbHbIMKU TepMUHanamu. cnonb3ysa Takyto
METOAMKY, MOXHO 3HaUNTeNIbHO YMEHbLUNTL BEPOSTHOCTb MOMPELLUHOCTU.

Ha uepT. | npuBefeHa MpUHUMNMaNbHAs CxeMa MOAK/IYeHMs 3a-
LIWLLEHHbIX 3NEKTPOAOB A1 U3MepPeHUsi 06BEMHOFO0 M NMOBEPXHOCTHOTO
COMPOTMBIIEHWIA.

Ha uepT. 5 H 7 NpuBeJeHO COOTBETCTBYIOLLEE WCMO/b30BaHME 3a-
LUMTHO CUCTEMbI AN METOfa, BK/IIOYAOLLEr0 M3MepeHue ToKa, rae 3a-
LUMTHas cMCTEMA MPUCOEAMHEHA K TOUKE COEAVHEHWS! UCTOYHMKA Han-
PSYKEHUS! 1 YCTPOIACTBA ANS M3MEpeHnUs Toka.

Ha uepT. 6 npuBefeHa cxema 3alLMTHOW cuUCTEMbI AN MeToAa MoC-
Ta YWTCTOHa, BK/IHOYEHHas B TOUKY COeAMHEHWs ABYX C 60/iee HU3KMMU
3HAYEeHUAMW CONPOTMBIEHUS MNed MocTa. Bo Bcex cnyyasx ana addek-
TUBHOW paboThbl 3alMTHas cuCTeMa JO/MKHA ObITb MOMHON H BKNHOYaTb
B ce6a n060e M3 yCTPOICTB, ynpaBnseMoe OnepaTopoM Mpu MpoBefe-
HUW U3MEPEHMNIA.

3.4.C. ANEeKTPONNTUYECKOTO, KOHTAKTHOrO WM TEPMUYECKOTO Xapak-
Tepa, BO3HUMKaIOLLME MeXy 3aWuToi 1 3alyLLeHHbIMU TepMuHanamu,
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MpuUHUMNManbHas CXemMa COELVHEHWs 3aLLWLLEHHbIX 3NeKTPOAO0B

3) ANA M3MepeHus ypaenb- 6) AN n3MepeHWUs yAenbHo-
HOro 06beMHOT0 conpoTme- ro MOBEPXHOCTHOrO COMpo-
neHnA TUBNEHNA
| — MW NTEeNKMA  (yamrpu- |—33HV|.LEH|‘0/| VBVEUTE b
I» UKW, anekTpox: 2 —ie- *0>n) 3NeXTPOf; t — HesalluieH-
wrrums  <<TXU(<K) apcK» nbill” 31eKTPOA  (>ATKTPOA KA.npu-
pag: 3- MMauYNWUHLWIN »"e xenua), | —33UNEeTHbIA  (OAPMH-
KTpog  (MeTpoB Hanps>ke- NnHAO> 3nekrpon

HUS)
Yept. |

MOXXHO KOMMEHCUPOBATb, €C/IN OHN He3HaunTesbHbl. CregyeT ybeaunThb-
Csl, YTO Takue 3.4.C. He BHOCAT OLLYTUMbIX MOrPELUHOCTEN B U3MEPEHNS.

OWun6KN B M3MEPEHNMN TOKA MOTYT MPOUCXOAWUTb M3-3a TOrO, YTO
YCTPOIACTBO, M3MepAIOLLee TOK, LUYHTUPYETCS CONPOTMBAEHWEM MEXAY
3alMLLEHHBIM TEPMUHAIOM W 3aLLMTHON CUCTEMOI. 3TO COMPOTUBEHNE
BOMKHO ObITb MO KpaiiHeli mepe B 10 pa3 (a npegnouTuTensbHee B 100
pa3) 60/blUe CONPOTMBAEHNS YCTPONCTBA, U3MEPSIOLLENO TOK. 6 HEKO-
TOPbIX MOCTOBbIX CXeMax 3aliuTa U U3MepuTe/bHbIli TepMUHAN MpuBe-
JeHbl MPaKTUYecKn K OAHOMY MOTeHUMany, HO CTaHAapTHbIA pe3ncTop
MOCTa LUYHTUPYETCA COMPOTMBIIEHVEM MEXAY He3alWLLeHHbIM TepMu-
Ha/IOM M CUCTEMOM 3aluTbl. Ar0 COMPOTUBAEHUE AOMKHO BbiTb MO Kpaii-
Heli mepe B 10 pa3 (a npegnouTtmTensHee B 100 pa3) 6onble conpo-
TUB/IEHUA 3Ta/IOHHOMO Pe3ncTopa.

[ns obecneyeHns ynoBNeTBOPUTENbHOW paboTbl 060pyLOBaHUA W3-
MepeHVs cnefyeT MPOBOAUTbL MPW OTK/IKOYEHHOM MCTOYHMKE Hampsxe-
HMs 0T 06pasLa.

Mpn Taknx ycnosusx o6opyfoBaHue [OMKHO MOKa3biBaTb 6GecKo-
HEYHOe CONPOTMBIIEHWE B Mpefenax ero 4yBCTBUTENbHOCTU. Ecin ume-
OTCS COOTBETCTBYIOLME CTAHAAPTbI M3BECTHBIX 3HAYEHWI, UX MOXHO
MCNonb30BaTh 419 UCNbITaHUA paboTbl 060pyaA0BaHNS.

6. MCNbITYEMbIE OBPA3LbI

6.1. YpenbHoe 06beMHOE COMPOTUBAEHUE
[na onpefeneHns yfensHOro 06bLeMHOr0 COMPOTUBIIEHWNS UCMbITYe-
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Mblli 06paseL, MOXeT UMETb MPaKTUYeCKU MOy YAo6HYH topmy,
MO3BONSAOLLYH UCNO/b30BaTh TPETWI 3NEKTPOA AN 3aWuUThl OT MOr-
PELLUHOCTEN. CBSI3aHHbIX C MOBEPXHOCTHLIMK 3ddekTamu. And obpasLos
C MPEeHe6pPeXXMMO Manoil MOBEPXHOCTHOW YTEUKOA Mpyu  M3MEepeHUn
06BEMHOrO COMPOTMBIEHUA 3aLLUTY MOXHO He MCMOMb30BaTb MpU YyC-
NOBMW. YTO OTCYTCTBME 3alUUTbI HE OKa3blBAET MPaKTUUYECKOK BMAHUSA
Ha pe3yNibTaTbl WM3MEPEHWA.

3a30p Ha MOBEPXHOCTM 06pasya MeXAay 3aljyLlieHHbIMW U 3aluT-
HbIMW 371EKTPOAAMWN AO/MKEH ObITb PABHOMEPHON LUMPUHBI if KaK MOXHO
6onee y3kuM, Npyu YCnoBUW, YTO MOBEPXHOCTHAsA YTeuka He Bbl3bIBAET
NOrPeLHOCT M3MEPEeHNA. HavMeHbLIWA 3a30p, WCMONb3YHOWMACA Ha

NnpakTuKe, cocTaBnsaet | mwm.
MpuMep pacnonoXeHWs 3NeKTpoAoB Ha
Tpy6uyaTom 06pasue

Mpumep pacnonoXeHWs 3N1eKTPOAOB Ha
nnockom ob6pasue

/| — MWTUCKHbI/T 3neKTpod: ? — «WuT- / 3ALMLEHHbIT 3neKTpOs; 2 ML AT
s eneKTpo% 4%”” shexT- Wbl 3NeKTPOA. 3 — He3alWULeHHBIA 3NIeKT-
poa: 4 — obpasel
YeprT. 2 YepT. 3
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Ha yepT 2 u 3 npuBefeHbl NpUMepbl pasMeLleHns Tpex 3/eKTpo-
£0B. Mpy “3mMepeHUn 06BLEMHOrO COMPOTMBNEHUN 3NEKTPOS, / ABNAeTCA
3alUMLLEHHbIM. 2 — 3aWMTHBIM U 3 — He3alluLeHHbIM.  AunameTp d,
(4epT. 2) vnm anunHa /, (4epT. 3) 3aLMLLEHHOrO0 3MeKTpoda AO/HKHA
6bITb HC MeHee yem B !0 pa3 6onblue ToNWMHbLI 06pasHa Jl, gns  npak-
TUYECKUX HYX[ 0ObIMHO He MeHee 25 mMm. OuameTp d* (uam gnuHa M
He3alULLEHHOT0 3M1eKTPOAa U BHELUHWIA AnameTp <3 3alUTHOrO  3/eK-
Tpoja (Mnu AnvHa 13 MeXAy BHELHUMW Kpasmy 3aliMTHbIX  3/1eKTpo-
[l0B) [O/MKHbI ObITb paBHbl BHYTPEHHEMY [AuameTpy dz 3aWuTHOro
anekTpoga (MU AavMHe /» MeXay BHYTPEHHUMU KpasMu  3aUTHbIX
3N1EeKTPOAOB) M/KOC 3Ha4eHWe, paHHOe YABOEHHOW TonwuHe obpasua.

6.2 YpenbHOe MNOBEPXHOCTHOE CONPOTUBIEHUNE

[na onpepeneHns yaenbHOro rMoBEePXHOCTHOTO COMPOTUBAEHUS WC-
MbITyeMbllii 06pasel, MOXeT UMETb MPaKTUYecKn A6y yaobHy (op-
My. MO3BONSAOLLYI MCMOMb30BaTb TPETWIA 3MEKTPO4 ANS  3alunTbl  OT
NOrpPeLUHOCTM, CBA3AHHOW C 00bEMHbIMM 3ththekTamn  PekoMeHAayeTcs
TpU BapuvaHTa COOPKM 3N1EeKTPOAOB, NMOKasaHHbIE Ha 4epT. 2 u 3. Con-
pOTUBNEHNE 3a30pa Ha MOBEPXHOCTU MeXAy anektpogamui / un 2 u3me-
pAeTCA HEeMoCpPefCTBEHHO 3M1EKTPOAOM / B KauyecTBe 3alliWLLEHHOro
3NEKTPOSA, 3MEKTPOAOM 3 KaK 3aliMTHbIM W 3M1EKTPOJOM 2 B KayecTBe
He3aLULLIEHHOr 0.

M3MepeHHOe TakuM 06pa3oM COMPOTMBAIEHUE BKNKOYAET MOBEPXHO-
CTHOE COMpOTUBNEHWE MeXAy 3nekTpogamu / v 2 n 06beMHOE COMNpo-
TUBNEHWE MeXZy 3TUMK ABYMS 3neKTpogamu. Mpu ycnoBuu npugaHus
3NeKTpoAaM COOTBETCTBYHOLLMX PAa3MepoB, MOXHO [OCTUYb MpeHebpe-
XXMMO Ma/IOM BENNYMHbI BANAHUA 06BLEMHOTO COMPOTWBAEHUA B LUMPO-
KOM AuanasoHe OKPY>XaroLnX YC/OBWA U CBOMNCTB MaTepuana. dTo yc-
NOBME MOXeT OblTb AOCTUIHYTO 415 pPasMeLleHns 371eKTPOo4oB  Moka-
3aHHbIX Ha 4epT. 2 1 3. T0BEPXHOCTHbIN 3a30p ¢ [JO/MKEH O6bITb MO
KpaliHeil Mepe B fBa pa3a 60/blle TOMWMHLI 06pas3ka: Ha NpaKTUKe
6epeTcad MUHUManbHoe 3HadveHwe | mm. Ouametp d\ (unm gavHa 1) 3a-
LUMLLIEHHOrO 3NeKTpoja LO/MKeH 6biTb He MeHee yeM B 10 pa3 6osblue
TONWWHbI 06pasHa J1 Ha npakTuke 06bl4HO GepeTcs 3HaYeHue He Me-
Hee 25 MMm.

B kayecTBe anbTepHaTUBHOrO BapMaHTa MOXHO MCMOMb30BaThb Nps-
Mbl€ 3NEKTPOAbl NN APYTNe BapuaHTbl C COOTBETCTBYHOLWMMUN pa3mMepa-
MW,

Mpumeuanune. 3-32 Bauanns Toxa depes obu-ey o6pasHa pacueTHOe 3Ha-
YeHMe yfieNlbHOro MOBEPXHOCTHOrO COMPOTMBIEHMN MOXET CUAbHO 3aBUCeTb OT 0asunc-
Hoe obpasua H 371eKTpofoB [N CPaBHUTENbHOTO OMpejAeneHns pekomeHgyetcs WUC-
nonb3oBaTb 06pa3Hbl MAEHTUYHOIt POPMbI C PACcMoNOXeHNeM 3NeKTPOLOB B COOTBET-
CTBUM C YepT. 2. umetolwme pasmepsbl: rf,**50 mm. </*-60 mm. 43=80 um.
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7. MATEPWUAN 3NEKTPOAOB

7.J. O6wana uyacTb

AnekTpoabl ANA ANEKTPOU3ONALMOHHLIX MAaTEPUanoB A0MKHbI BbiTb
M3roTOBJIEHbI H3 Martepuasna, NO3BOMAOLLEr0 Nerko WX MCMosb30BaTh,
06ecneynBatoLLEro XOPOLUMA KOHTAKT C MOBEPXHOCTbIO o6paslia U He
BHOCALLEro MOrpeLlHoCTb 3a CYET COMPOTUB/IEHWUS 3MIEKTPOJA WM 3ar-
ps3HeHns obpasla. Matepman anekTpoja [Oo/KeH ObITb CTOEK K Kop-
po3uK B YCMOBUAX WUCMbITaHWA. HuKe npuBefeHbl TUNUYHbIE MaTepua-
Nbl 3/1EKTPOA0B. 3/IEKTPOAbLI UCMO/Mb3YHOTCA C COOTBETCTBYIOLWMMM MNOA-
NOXKKamu [aiiHoi (opMbl 1 pa3mMepoB.

MoXeT 6bITb LieNecoobpasHbiM YNoTpPe6eHne ABYX PasvyHbIX Ma-
TEPWaNoB 3NeKTPOAOB UM ABYX METOLOB MPUMEHEHUS [/151 BbIACHEHUS
3HAYeHNs BHOCKMMON MOrpPeLUHOCTMU.

72. MpoBopAwaa cepebpaHas Kpacka

MPUMEHSIOT HEKOTOPbIE TUMbI UMEIOLLMXCA B NPOJaxe cepebpsHbIX
Kpacok C BbICOKO/ MPOBOAMMOCTbLIO, OTBEPXKAAEMbIX BO3LYLUHON CyLU-
KOM Wan NpU HW3KOTEMMEPaTypHOM OTXWre, [OCTaTO4YHO MOPUCTbLIX
Ana Auddysnn Bnarm Yyepes HUX, YTO MO3BONAET KOHAWLMOHUPOBATb
o6pasLibl Nnocne HaHeCeHUsl 3NEeKTPOLOB.

370 0CO6EHHO MONe3HOe CBOWCTBO MPU WMCCNELOBaHUM B3aMMOCBA3M
B/IXKHOCTU U CONPOTMB/IEHNSA W TEMNePaTypHbIX M3MeHeHWA. OfHako
nepej HaHeceHWeM MPOBOAsLLEl KpacKW B KauecTBe MaTepuana 3nekT-
pofoB cnefyet y6eAuTLCA, UTO PacTBOPUTE/Ib KPacKM He BAUAET Ha
AV3NeKTpUYecKme CBOMCTBa 06pasLia.

OTHOCWTE/IbHO POBHblE Kpas 3alWMTHbLIX 3/1EKTPOLOB MOXHO Mosy-
UMTb 33 CYET MCMOMb30BaHWA TOHKOM KuUCTW. OfHaKo, AN KOMbLEBbLIX
3N1EKTPOJ0B OONEE YETKO BbIPAKEHHbIE KpPas MOXHO MOMyYMTb MyTeM
MCNOMb30BaHUA LMPKY/S, OYEPTUB BHELLHWE Kpas KOMbLa W 3anosiHuB
NMPOMEXYTOK Kpackoi ¢ MOMOLLBI KUCTU. Ecnnm  anekTpog HaHocuTes
pacnblieHUeM, MOXHO MCMOMb30BaTh MPUXKUMHbIE MACKU.

73. MeTannusayuunsd Hanbine nmem

HanbineHne MeTanna MOXHO MCNO/b30BaTb MPU YCNOBUW YLOBNET-
BOPUTE/NbHOV aAre3ny K NnoBepxHOCTU obpa3ua TOHKME HanbleHHble
3/1EKTPO/bl VMEIOT FO MPenMYyLLECTBO, YTO MX MOXHO WCMOMb30BaTh
cpasy nocnie HaHeceHUs. OHWM MOryT 6bITb JOCTATOYHO MOPUCTLIMK AN
KOHAMLIMOHMPOBaHNSA 06pa3LoB, HO 3TO CclefyeT MOATBEPAUTb.  [na
CO3aHuNs NMPOMEXYTKa MeXAy 3aliMTHbLIM U 3aLLMLLEHHbIM 3/1EKTPOLOM
MOXHO MCMO/b30BaTh MPUMXKUMHbIE MACKM

74. TepmoBakKyyMHaa wMeTannusauun nnu  Me-
Tannunsaumnms HanblNeHUEM

Takoii BUA HaHeceHMs 3MeKTPOLOB MOXET ObiTb MCMNOMb30BaH B Tex
e YCnoBusxX KakK ykasaHo B N. 7.3, eCniv [lOKa3aHO, 4TO Ha matepuan
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He OKa3blBaeT BNWAHME MOHHas 6ombapAnpoBKa WM BaKyymHas obpa-
6oTKa.

75 Xupgkune 3nextpogsl

MOXHO MCMOMb30BaTb TaKXKe W XUAKWE 3M1eKTPOfbl, M03BOAsOLMe
nony4nTb YA0BNETBOPUTESbHbIE Pe3y/bTaTbl. XKMAKOCTb, 06pasytoLyas
BEPXHWIA 3MeKTPOf, LO/MKHA ObiTb OrpaHMYeHa, Hanpumep, KofbLamu
M3 HepXXaBeroLLel CTanu, Kaxaoe M3 KOTOpbIX AO/MKHO UMETb  OCTPYHO
KPOMKY 3a CYeT (DacKu, CHATON Ha BHELLUHEA OT XXMAKOCTU CTOPOHE.

PacronioxxeHne XWLKUX 3MEKTPOLOB

| — anekTpog /; r - anekIpog 2, ) — MekTpag 3;
4 — obpasey,

YepT. 4

Ha uepT. 4 nabpakeHo pacrnofioKeHne 3MeKTPOAoB. PTyTb HC peko-
MeHZYeTCs UCMO0/b30BaTb NPOLO/MKUTENIbHOE BPEMS UM NPY MOBbILLIEH-
HbIX TeMnepartypax M3-3a ee TOKCUYHOCTK

76. KonnounpgHeln rpacgut

MOXHO TaKXXe WCMo/b30BaTb KOMMOMAHBLIA rpauT, AUCneprupo-
BaHHbLIA 0 BOAE WM APYroi NOAXOAALLEN cpefe B COOTBETCMLLH C YC/O-
BMAMUW, YKasaHHbIMW B M. 7.2.

7.7. NMposoagdAwaa pe3unHa

B kayecTBe martepuana 31eKTPOLOB MOXHO WCMOMb30BaTh MPOBO-
oawyto pesvHy OHa VMMeeT TC MPeuMyLLecTBa, YTO ee JIErkKo U ObICTpo
HaknajblBaTb 1 yfanaTtb ¢ o6pasHa. [oCKOMbKY 3M1eKTPOAbl Haknafbl-
BAlOT TO/MbKO MpU U3MEPEHUW, OHU HE MeLIalT KOHAWLMOHUPOBAHUIO
o6pasua. MpoBoAALLas pe3nHa JOMKHA 6biTb JOCTATOMHO MATKOW A/15
obecrneyeHNs XOpOLLEro KOHTakTa ¢ 06pas3uoM Npu  COOTBETCTBYHOLLEM
fasneHuu, Hanpumep, 2 kMa (0,2 H/cwmr).

78. MeTtannuuyeckas ¢onbra

.MeTannmueckas (onbra MoXeT ObITb NPUNOXKEHA K MOBEPXHOCTM
npobHoro obpasua Kak 3neKTpod A5 U3MEPeHWs O0OBLEMHOro Conpo-
TUBNEHWS, HO 3TOT METOJ He MOAXOAUT ANA WU3MEPEHWUs MOBEPXHOCTHO-
ro ConpoTvB/IeHNa matepuanos ¢ p*>1017 Owm.
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O6bIYHO MCMOMb3YHOT CBUHLIOBYH), CYPMSHO-CBMHLIOBYHO, antOMUHUeE-
BYIO ¥ ONOBAHHYIO (0.0bly. dosibra gukcupyetca Ha obpasue Hebonb-
UMM KOMMYECTBOM Ba3enNHA, KPEMHWUIA OpraHMYeckoi cMasku, Macna
N ApYruM MOAXOAALMM NPOAYKTOM, MUCMOMb3YEMbIM B KayecTBe af-
resvHa. MoXHO MCnonb3oBaTh (hapMaLeBTUYECKYH0 Masb CrefyHLlero
cocTaBa:

MOJTH3TH/TIEHTNTHKOJ1b C

MonekynspHoi maccoin 600 800 vacTeit no macce
BOJa 200 vacTeir Mo macce
MArKoe Mbino (hapmaLeBTUYECKOro

KayecTBa) 1yacTb no macce
XN0OpUg Kanus 10 yacTein no macce

AnekTpofbl cneayeT HaknafblBaTb, pas3rnaXuBas C [JaBleHUEM,
[OCTaTOYHbIM 418 YAaNeHUs BCcex CKNafoK M 0TKMMa M3MLLKOB CMas-
KN K Kpato (onbru, rae ee MOXHO CTEpPeTb KycouKamy TKaHu. MOXHO
pasrnaxuBatb NafbLeM WAM MATKUM MaTepuanoM. 3Ta MeTouka ag-
(heKTMBHa AN8 06pasLoB C POBHOW MOBEPXHOCTbIO. [pU aKKypaTHOM
HaNoXeHNN TONWMHA aAre3MBHOMO C/I0S MOXET ObITb YMeHbllUeHa [0
0,0025 MM 1 MeHbLLE.

8. MAHUNYNAUNN C OBPA3LIOM W Er0 KPEMJIEHWE

BaHO, 4TOGbl MapasuTHbIe TOKM MEXAY 3MeKTpofaMn WM U3Me-
PUTENbHBIMU 3M1EKTPOAAMU W 3eMfieli He OKasblBa/iM 3aMeTHOrO  BNUS-
HUA Ha pe3ynbTaTbl M3MepeHWil. HeobxoayMMo akKypaTHO HaknagbiBaTb
3/1EKTPOAbI, NPOM3BOANTL MaHUMYNALMK C 06pasLOM U KpenuTb 06pas-
Ubl AN M3MEPEHWiA, YTO6bI M3bexaTb BOSMOXHOIO 06pa3oBaHMs Npo-
BOAALLMX AOPOXEK, KOTOPble MOFyT OTPULATENIbHO MOBMMATL Ha  pe-
3yNbTaTbl U3MEPEHMS.

Korpga namepsieTcs NoBepXHOCTHOE CONPOTUB/EHWE, MOBEPXHOCTb He
AO/DKHA OUNLIATHCS, €CAM 3TO CMELMasIbHO He OrOBOPEHO.

YacTn MOBEPXHOCTW, HA KOTOPOM MPOBOASAT WM3MEPEHWS, HeNb3s HU-
UeM KacaTbCsl, KPOMEe HETPOHYTOW MOBEPXHOCTW Apyroro o6bpasua u3
TOro XKe Martepuana.

9. KOHANUMOHWPOBAHWE

KoHguuuoHuposaHue obpasLa onpegensieTca marepuanom obpaska
N AOMKHO 6bITb yKas3aHO B crneumdukauuy matepuana. PekomeHpye-
Mble YCNOBUSA yKa3aHbl B Tabn, 1um 2.
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Tabnuua 1
CTaHAapTHbIE aTMOCKbeprIe YCNnoBna UcnblTaHUA N KOHAULNOHUPOBaHNA
Tewiict>aiyt>8. 'C Ol 4UI lItCA.IUS
(cm. Epml/lCTd «YaxKOHb. % (CM
O6onma'rcHuc yrnoeait [eH H*« 3) . npumeyanun 3 u 11
npTHeY«um |) Ycnoonc "
omu Mpe* - Mp*a.
KUAMus 0;’:(/1 HoMuiu.ib «.n o‘rpknA
n B cocTosHuM
nocrasku — — — -
(Bpemsa) «/15-35 °C< CTaHpapTHas
15- 75 % OKpyXatouwas
epcaa
(npumeyaHue 5) 15-35 — 45-75 —
(Bpemsa) u/20 eC/65 % CTaHpaprHan
cpepa N1 20 G5
(Bpema) «/23 *050 % CTaHpjapTHasa
cpeja B *5
(npumevaHue -1) 23 50
(Bpems) 4/27 *C/B5 '% CTtaHpapTHas +2
cpepa C 27 55
(Bpemsa) v/23 °C/33 % BnaxHas 23
(Bpems) u4/40 BC/93 % BnaxHoe Tenno 10 03 +2
(Bpems) u4/55 "CHA3 "% To xe 55
(Bpemsa) «/15—35 "C/ Cyxas
0.5'% (npumeyaHue 5) 15-35 — Meiice 1.5 —
(Bpems) a/55"C /<20 % 55
(Bpems) «/70 eC!<20 % 70
(Bpems) «/90 X /
<20 % 90
(Bpems) «/105 47
<20 '% 105 X2
(Bpems) 4/120 X!
<20 % 120
(Bpems) «/130 *C/ Cyxoe Tenno M anas
<20 "% 130 (mcuec
(Bpems) «/155 °C/ 20)
<20 % 155
(Bpems) «/180 T./
<20 N 180
(Bpems) v/200 X /
<20 % 200
(Bpemsa) «/220 T/
<20 % 220
(Bpemsa) «/250 T/
<20 % 250
(Bpems) «/275 'C/
275 +3

<20 %
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MpogomkeHne Tabn. 1

Temreﬁawpa. 'C OmocuTe. Thil**
(cm , NpvivieTa- BNIKHOCTb, S (M.
OBO»U««CUM  YCrosu* (M HE 2)

npuMeyaHie |) Ycpoare Howe 11 -
oM TIeN HoMuHanbHas  omin,

(Bpems)) «/320 *C/

<20 % 320 -5

(Bpems) v/400 “C/

<20% 400

(Bpemsi) u/500 ’C/ Cyxoe Tenno

<20% 500 +10

(Bpems) 4.'630 *C/

<20 '% 630

(BpeMﬂ) 4/800 *C/ Manas

<20 % 800 (meHee

20) -

+20

(Bpems) «/1000 *C/

<20 % 1000

(Bpems) uJ1-10 °C/ 2

(Bpems) 4/—25 BC/ S3

(Bpems) «/-40 °C/ Xonop -4

(Bpems) «/—55 "C/ - *3

(Bpems) «/-65 °C/ —o

MpumeyaHuns.

1. Bpems npeaBapuTenbHOrO KOHAWLIMOHMPOBAHWA W KOHAMLMOHWPOBaHMS («Bpe-
msa» B rpage 1) LO/MKHO HOPMUPOBATHLCA B TEXHUYECKUX TpeboBaHWAX Ha MaTtepuan
1 Bbl6paTbCcs H3 Tabn. 3.

2. B cneuuanbHbIX ciyyasx MOFYT MCMOMb30BaTbC 6GOnee XecTkuMe [OMYCKW, Ta-
kne Kak =1 °C 1 +2 '% OTHOCMTENbHON BAAXHOCTU.

3. Ecnm TexHuyeckne TpeboBaHMA Ha UCMbITaHus TpeOyloT MpoBeAeHUs npeasaput
TeNbHOr0 KOHAMLMOHWPOBAHWUS WAWN KOHAMLMOHMPOBAHUA, BaXKHO [Aenatb pasnuuve
Mexay o6WuMK AnanasoHamMu TemnepaTtyp, B npegenax KOTOPbIX OHO MOXeT NpoBO-
AWTbCA. W AnanasoHamu, B npefenax KOTOPbIX [O/MKHA MNOALepXMUBaTbCA Temmnepary-
pa. Hanmpumep, LOMYCKW Ha Temnepatypy B rpage 4 camm no cebe Hc ob6ecnevar
XKECTKOe KOHTPO/IMpOBaHWe OTHOCWUTENbHOW BNaXHOCTW, Tpebyemoe rpagoit 5.

4. TlpefnoYTUTENbHBIMU  SIBNAIOTCA  HOpPMasbHble  KNUMaTuyeckue  ycrnosus
B (23T/50 %) 1 3To ABNAeTCA NPeAnOYTUTENbHBIM.

5. Korga gnanasoH ot 15 *C go 35 41 ABnsieTCA CAMLWIKOM 6O/bLUMM, €ro  COK-
pawatoT fo (18—28) *C.
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Ta6nuuya 2
CTaHfapTHblE YCNOBHA ANS WUCMbITAHUS KOHAULMOHWPOBAHWS MNpW MOFPYXEHWUU
B XWAKOCTb
Temneparypa. 'C_(cm.
OfosHaverve  ycrosuit (<. Ycnosve YKngkocTs npuiieaHue 2)
[pe,
HomuHsnbIMe OHQP'
(Bpems) 4/23+0,5 °C1  CraHAapTHoe Averun-
BoAa norpyxeHxue B npoBaxHas
BOAY BO4a WM BO-
[a 3KBMBa-
JIEHTHOM unc-
TOTbl (MOHK-
31poBaHHas
BOAa) 23 +0.5
(Bpems)  u/20 YT/ xua-
KOCTb 20
(Bpems) u/23 *Chkug-
KOCTb 23
Bpems) u/27 °C(xug-
|socpn, ) s MorpyxeHve B Kak yka- 27
(Bpems) 4/50 °C/xupa- XKUAKOCTb 3aHO +2
KOCTb 50
(Bpemsi) u/70 YW/xug-
KOCTb 70
(Bpems))  4/90 Yr/xua-
IEOCTb ) VI ’ 90
Bpemsa) V/I105 Yr/xng-
KOCTb 105
(Bpems) u/120 Yrhkug-
KOCTb 120
(Bpems) «</130 Yr/kng-
KOCTb 130

puMevyaHUs: .
1. TlpogomKnMTeNnbHOCTb norpyxeHus (o6o3HayeHHOe Kak «Bpcms> B rpage |)
[O/MKHA GblTb HOPMMUPOBaHA B TEXHWYECKMX TpebGOBaHMAX Ha MaTtepuan W BblGUPaTb-

ca u3 tabn. 3. .
2 [ns cheunanbHblX MCMbITaHWii MoryT notpeboBaTbecs 6onee XKeCTKMe [ONYCKM,

KOK Hanpumep *0.5 "C Bmecto +2 "C.

Tabnuua 3
MepeyeHb NpeanoyvTUTENbHBIX NEpUoAOB ANA NpeABapuTeNbHOro
KOHMLUNOHMPOBAHUA U KOHAMLMOHMPOBAHUSA

Yacbl 1 2 4 8 16 24 48 96 168 336 672 1344 2688 4368 8730

Hepenn 1 2 4 8 16 26 52
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3HayeHNs OTHOCWTENbHOW BNAXHOCTW, CBA3aHHbIE C  Pas/INYHLIMU
CONAHbIMK pacTBOpamu, npusegeHsl B TOCT 28237

MOXXHO 1CN0Mb30BaTb MEXaHUYeCKMe CUCTEMbI MCMapeHus.

YpenbHoe 06bEMHOE W MOBEPXHOCTHOE COMPOTWMBAEHME OCOBEHHO
UYBCTBUTENbHbI K M3MEHEHWAM TemnepaTypbl  VI3mMeHeHve sBnseTcs
3KCMOHEHUManbHbIM. Mo3TOMY creflyeT NPOBOAUTL M3MEpPEHUst 06bEM-
HOro H MOBEPXHOCTHOr0 CONPOTWB/EHWS 06pasla Npu 3afaHHbIX Ycno-
BUSAX. [ nn OMpefeneHns aggekTa BO3AEWCTBUSA BNAXHOCTU HAa YAenb-
Hoe 06LEMHOE CONpPOTMBAEHME TPebyeTcs ANUTENbHOE KOHAULMOHMPO-
BaHMe. T. K. MOI/OLWEHNE BOAbl 06LEMOM AN3NIEKTPUKA SB/SETCA OTHO-
CUTENbHO MeA/IeHHbIM MPOLEecCcoM.

MornoweHne Bofbl 06bIYHO YMEHbLIAeT 06bLEMHOE COMPOTUB/EHME.
[na HekoTopbIX 06pasLoB pPaBHOBECHOE COCTOSIHME AOCTUraeTcs B Te-
UeHVie HECKOMbKUX MECSLIEB.

10. METOAUKA WUCMbITAHNA

B cooTtBeTcTBMM € NNn. 6. 7. 8 1 9 rOTOBAT HEO6XOAMMOE 4MCNO 06-
pasuoB.

Pasmepbl 06pasLioB, 31eKTPOAOB U LUMPKHA NOBEPXHOCTHOO 3a30pa
N3MEPAIOTCA C TOYHOCTbIO +1 %. OAHako ANA TOHKUX 06pasLoB B
COOTBETCTBYIOLMX CMeunduKaLmax MOryT ObiTb YCTaHOBMIEHbI Apyrue
3HaYeHMs TOYHOCTW, KOrda 3TO LienecoobpasHo.

Nipumcya My [l TOHKAX 00pasLioB CrieayeT M3MEPATL TN 0 Hano-
>KeH|/|;|p3nem-pvos. an PasLy ey P LLpHY [

[na onpefeneHns ynenbHOro 06bLeMHOr0 COMPOTMBAEHUS  CneayeT
onpefennTb CPeHION TOMWMHY KaxAoro obpasHa B COOTBETCTBUM  C
TEXHUYECKUMW TPebOoBaHUAMU. TOYKH M3MEPeHUst paBHOMEPHO pacnpe-
[enslT No naowaamn, 3aKpbiBaeMOl  3alMLLEHHbIM  M3MEepPUTENbHbIM
3NEKTPOLOM.

B obuwem cnyyae HeoOXOAMMO M3MEPATb COMPOTUBMIEHWE MPU  TeM-
nepatype v BI@XHOCTU, COOTBETCTBYIOLLUMX YCNOBUAM KOHAMLMOHMPO-
BaHUA (KpOMe KOHAMLMOHMPOBAHUA MOTpPY>KeHUeM B XWAKOCTb). B
HEKOTOPbIX Cnyvasx OfHAKO JOCTATOYHO MPOBECTU W3MEPEHWs uepes
yKasaHHOe Bpems Moc/e KOHAULMOHMPOBaHUS,

10, O6bemMHOEe COMNpPOTUBAEHUE

Meped BbIMOMHEHMEM M3MepeHUM 06pasel, JO/MKEH ObiTb MpUBEAeH
W BN3ANeKTPUYECKU YCTOUMBOE COCTOSHME. [lns MofyyYeHus 3Toro coc-
TOAAHWA HEOBX0AMMO 3aKOPOTUTL M3MepuTe/bHble anekTpogsl / 1 3 06-
pasua (4epT. la) yepe3 M3MepuTENbHbIA MPM6GOP W HabnfaTb 3a  U3-
MeHeHVeM TOKa Npy KOPOTKOM 3aMblKaHWUW, YBENNYMBASA NPU 3TOM YyB-
CTBUTENbHOCTb M3MEPUTENLHOrO Npubopa. 3Ta MpoueAypa AomKHa
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MPOAO/MKATLCA [0 TeX Mop, Moka TOK KOPOTKOro 3aMblKaHWs He cTabu-
NIN3NPYETCH Ha YPOBHE, KOTOPbIA VMEEeT Manoe 3HauyeHne Mo CpaBHeHUo
C OXWUJAaeMbIM 3HaYEHWEM TOKa NPW rTOfla4e Ha 3NEeKTPOAbl  Hanpsxe-
HAW nocne cTabunmusaumm 3TOro TOKa, WM 3HAYeHWs 3TOro TOKa mocre
BblePXKN B TeueHre 100 .MMH MOf Hanps>keHueM. Tak Kak MMeeTcs
BEPOSATHOCTb M3MEHEHUS Hanpas/ieHUs TOKa KOPOTKOrO 3aMblKaHWs,
BblJEepPXXKa MPU KOPOTKOM 3aMblKaHWW 3NeKTPOAOB [O/MKHA  MPOAoN-
XaTbCA faxe B TOM C/y4ae, eCnv TOK MepecekaeT HyneBOe 3HaueHwe.
CrefiyeT 3anucaTb 3HauyeHWe 1 Hanpas/ieHVWe ToKa KOPOTKOro 3aMblKa-
HuM /0 nocne et ctabunusaumun. Bpems, Heobxogumoe ansa  ctabunu-
3aLMKn 3TOT0 TOKa, MOXET 3aHATb HECKO/IbKO YacoB.

[anee nogactca ykKasaHHOE 3HaYeHWe MOCTOAHHOI0 HanpsXXeHus un
OAHOBPEMEHHO 3aMyCKaeTCs 4acoBOW MexaHu3M. Ecnm HeT 0cobbix yKa-
3aHWUW, BbINONHATL U3MEPEHUS Yepe3 Crefylowmne NHTepBasibl BPEMEHMU:
I. 2. 5. 10,50 100 mHu. Ecnn fBa nocnegyrowmx U3MepeHus LaloT oau-
HaKOBble pe3y/bTaTbl, WUCMbITAHUE MOXXHO NPEKPaTUTb, U OMpeLeneHHoe
Takum 06pa3oM 3HaueHue MCMo/b30BaTh B pacyeTax 06bLEMHOro comnpo-
TUB/IEHNA. 3aTEM 3annCbIBAETCA BPEMS BbIAEPXKMN MOL HanpsXeHWeM
[0 MO/yYeHNss NepBoro cTabuibHOro 3HaveHns. Ecay ctabunusaumm He
npovicxoguT B TeyeHre 100 MHW. 06BbEMHOE COMPOTUBMIEHME [JaeTcsa B
BUAE (YHKLMMN BPEMEHMN BbIJEPXKN MO HaNPSHKEHUEM.

[N NpMeMOYHbIX MCMbITaHUA UCNOMb3YETCS 3HAYEHWE, MOYYeHHOe
rnocne BbIgEepPXKKN 8 onpegeneHHOe BPeMs, Harnpumep, Nocne BbILEPXKK
B TeyeHve 1 MUH.

102. TToBepXHOCTHOEe CONPOTUBAEHMNE

MopjaeTca ycTaHOBMEHHOE MOCTOSHHOE HampshKeHWe U onpegensieT-
CA COMPOTMBEHNE MeXAY W3MEepUTeNbHbIMW 3/1eKTPOAaMM Ha MOBepX-
HOCTW o6pasua (anektpofbl / 1 2, yepT. 16). ConpoTuBneHWe onpeje-
NAT Yepe3 1 MMH Mocre BKAKOYEHWS HANpsSXKeHWs daxke B TOM ciydae,
€C/M TOK He AOCTUraeT YCTOWYMBOrO 3HAYeHWs 3a YKasaHHbIA WHTep-
Bal BPEMEHMW.

1. PACYETH

11.1. YpgenbHoe 06beMHOe conpoTmBieHne p Om-m (Om-cm)  pac-
CUMTBLIBAKOT MO (hopmyse

e-Ax-T--

roe Rx — 06beMHOe CoMnpoTvBEHMe B cooTBeTCTBUM € M. 10.1, Owm;
A — addekTBHaA nnowafb 3aWULEHHONO 3N1eKTpoja, M* (cM2);
h — cpegHss TonwmnHa obpasya, M (cm).
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dopmynbl Ana pacyeTa aeKTMBHON naowaan A HEKOTOpbIX OT-
JeNbHbIX B3PHAHTOB PACMOIOXeHWSA 3/1eKTPOA0B MPUBEAEHbI B MpuUso-
XeHun b.

[na HeKOTOpbIX MaTepuanoB C BbICOKAM YAe/bHbIM COMPOTUBIIE-
HMWEM TOK KOPOTKOro 3ambikaHus JO [0 nofjaun HanpshkeHus  (cwm.
n. 10.1) MOXeT UMeTb 3HaYeHWs, CPaBHUMbIE CO 3HAYeHMeM YCTaHOBWUB-
werocs Toka Jt nog HanpskeHnem. B Takmx cnyyasx o6bemMHoe comnpo-
TMBNeHne RX, OM BbIYMCNAIOT MO opmyre

rae Ux — npuknagbiBaemMoe Hanpsbkeue. B
— YCTaHOBUBLLMIACA TOK NOA HanpsHKeHWeM WK 3HayeHust Toka
nocne ), 10 n 100 MUH, ecnv TOK MOA HanpshKeHWEM MeHseTcs, A;
/0 — TOK KOpPOTKOrO 3aMblKaHUs 40 MOAAYu HamnpspkeHus, A.
3HaK MUHYC MCMO/b3yT, ecnn JQUMEET TO XKe HanpasfeHue,
yTto /,,B NPOTUBHOM C/lyYae MCMOb3YIOT 3HaK MIHOC.
M2 YpenbHoe NOBEPXHOCTHOE CONPOTWUBNEHUE
YnenbHoe MOBEPXHOCTHOe conpoTue/ieHne o, OM, paccunTbiBaloT
no hopmyne

S

rae /?, — NOBEPXHOCTHOE COMPOTUB/IEHWE, U3MEPEHHOE B COOTBETCTBUM
cn 102, Owm;

P — 30(eKTUBHLIA MEPUMETP 3aLLULLEHHOrO 3/1EKTPOAa ANA KOH-
KPETHO WCMO/Ib3yeMOro pasMeLLeHn 31eKTPoLoB, M (CM);
S — WKMpKUHA 3a30pa MeXAy 3MeKTpogamu, m (Cm).

113. Bocnpous3sBOAUMOCTDb

M3-3a 13MeHeHUs CONPTWB/EHWUS [AaHHOro obpasHa B 3aBUCMMOCTU
OT YCMOBUWIA MCMbITaHUIA H HEOAHOPOLHOCTM MaTepuana d pasHbIX 06-
pasuax pesynbTaTbl ONPeAeneHUn 00bIMHO WMEKT BOCMPOM3BOAMMOCTb
HC Bbllwe * 10 % u YacTo MmMetoT 60nee BbLICOKOE OTK/IOHEHWE (Mpw
OJMHAKOBbIX YCMOBUAX MOXHO MOAYYUTb OTKIOHEHME 3HayeHuid oT JO
[o

19 monyYeHns CpaBHUMbIX Pe3ynbTaTOB Ha O4UHAKOBbIX 06pasuax

crnefyeT MpOBOAMTL WUCMbITAHWE MPY MPUMEPHO paBHbIX  rpagneHTax
HanpsXeHus.

12. MPOTOKON WUCMbITAHUN

MMpoTOKON UCMbITaHUIA [O/MKEH BKIOUAT:
a) onucaHne U naeHTUdMKauM Matepuana (HavMeHOBaHMWe, Kniac-
CUUKaLWS, LBET, U3roTOBUTENb U T. 4.);
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6) copmy H pasmepbl 06pa3Li0B;

B) TWUM, MaTepuan 1 pasMepbl 3/1EKTPOAOB M 3aLUThI;

r) KOHAMLUWOHMPOBaHWE 06pa3uoB (04MCTKa, MpejBapuTe/ibHas
CyLIKa, BPeMS KOHAMLMOHWMPOBAaHWUSA, BNOXHOCTb M Temnepatypa W
T.4.);

'q,u,)) YCNOBUA UCMbITaHWS  (TemnepaTypa o6pasua, OTHOCMTe/bHas
BNAXHOCTb);

€) MeToj U3MEpPeHus;

X) NpUKNagbIBaeMoe HanpsXKeHue;

3) yfenbHoe 06bLeMHOe COMPOTMBAEHME (eciM He06XOAMMO);

K) YyhenbHoe MOBEepXHOCTHOE COMPOTWBMEeHWE (ecnn HeobXoauMo):
NPVBOAATCS OTAE/NbHblE 3HAYEHWUS MOCNE ) MWH BbILEPXXKM MOM Hanps-
XKEHVEM, a LEHTpasbHOe WM CpedHee 3Ha4yeHVe B KayecTBe Y/AelbHOro
MOBEPXHOCTHOrO COMPOTUBIEHUA.

Mpumeyain ns.

1. Ecnu TpebyeTcs KOHKpeTHOe Bpems MO HanpsbkeHUeM, ero cnegyeT ykasaTb,
NpUBECTU OTAeNbHble pe3ynbTaTbl H OTMETUTb LeHTPalbHOE WA CpedHee  3HaueHwe,
KaK yAenbHoe 06beMHOe COMpoTUBAEHME

2. Ecnu n3mepeHUs MPOBOAMAWCH MPW Pa3NUYHbIX 3HAYEHWUAX BPEMEHW MOf Ham-
ps>XeHnem B OT4YeTe HEO6XOAMMO yKasaTb: W Tex Cly4asx, ecnn obpasubl fOCTUraloT
YCTOWUMBBLIX 3HAYEHWI 3a OAWHAKOBOE BPEMS, HYXHO MPWBECTU OTAEe/bHble Pe3y/b-
TaTbl /1 OTMETUTb LEHTPanbHOE 3HaueHWe Kak yfAenbHOe 06beMHOe CompoTuBneHue. B
NpPOTUBOMONOXHOM Cny4ae cnefyeT ykasaTb KOIM4YecTBO 06pasloB H NpuMBeCTU UX
pesynbTaTbl pa3fenbHo. Henw pesynbTaTbl 3aBUCAT OT BPEMEHW MOA  HampskeHUeMm,
Heo6XOAMMO MPUBECTW »Ty 3aBUCUMOCTb, Hanpumep, B Bufe rpatuke uan HelTpans-
HOro 3Ha4YeHWs yAenbHoOro o6bemHoro conpoTtueneHus depes I 10 n 100 MuH.

MPUNOXEHWE A
Pekomenzyemoe

NMPUMEPBI OLUEHKW METOAOB N UX TOYHOCTWU

Al. MeToa BONbTMeTpa-amnepmeTpa

[aHHblii npamoii meTof 6asupyeTca Ha Cxeme, MpUBEAEHHON Ha uvepT. 5. TMpuk-
nagbiBaeMoe K 06pasny HanpshkeHKe M3MepseTcs BOMbTMETPOM MOCTOSIHHOTO TOKa.
ToK M3MepseTcs YCTPOWCTBOM AN W3MepeHWs TOKa, Hanpumep, ranbBaHOMeTpom (B
HacToALLee BPeMA MCMONb3yeTCa PefKo), NpMbOpPOM C 3NEKTPOHHBLIM YCUAUTENeM WAn
3N1eKTPOMETPOM.

B obuwem cnyvae, npu 3apsgke obpasua crefyeT 3aKOpOTUTb M3MepuTeNbHOe
YCTPOWCTBO BO M36exaHWe ero MoBpex/eHns B 3TO BPeMs.

anbBaHOMeTp [lOMKEH UMETb BbICOKYI YYBCTBUTENbHOCTb K TOKY W GblTb CHab-
XEH YHMBepCanbHbIM LWYN70M (M3BECTHBIM KaK LYHT A/pToHa). HensBecTHOe conpo-
TuBneHme obpasuya Rt , Om, paccumTbiBaloT no dopmyne
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R*— *gt *

roe U — npumanbiBaemoe HanpsbkeHue, B:

K — YyBCTBUTENbHOCTb [AllYHTUPOBAHHOTO raibBaHOMETpa Ha feneHne TKa-
an. N,

a — OTK/NOHEHWE B fieNeHUAX LUKanbl.

Cxema MeTOfa BONMbTMETpa-amnepMeTpa
ANS U3MEpPeHUs YAEeNbHOro O0GLEMHOIO
COMpOTMBNEHUS

YepT, 6

Conpotusnenme fo 10" - 10M OM MOXeT 6biTb HaMepeHO MpU  HaMpsXeHUK
100 B r Tpe6yeMoii TOYHOCTbIO MPU NIOMWWMWH FanbBaHOMETPA.

B kayecTBe yCTpoiicTBa M3MepeHWsi TOKa MOXeT ObiTb WCMOMb30BaH Mpubop  C
3M1eKTPOHHBIM YCWUIEHUEM WN 3M1eKTPOMETP € BbICOKMM BXOAHbIM conpoTuBneHnem K,.

Tok u3mepseTcs Tpu nNageHun HanpskeHus (/, mepe» conpotusnenne R ,. Heus-
BECTHOe COMpoTuBieHne RXx, OM. paccumTbiBalOT No gopmyne

rae U — npuknagbiBaemoe ngnpsbkeHHc (npu ycnosum Rt'.Rj ). B

B KomnnekT npu6opa MOryT BXOAWTb pasnuuHble peauctopsl R f Cam npubop
uacTo rpagyvpyetcs n AMnepax uau ero Sonsx.

B faHHOM cny4yae MaKCWUM bWoe COMPOTUB/EHME, KOTOPOe MOXeT 6biTb M3Mepe-
HO Cc TpeGyemoii TOUYKOW blO, 371l CUT OT CBOMCTB YCTpO/CTBA M3MepeHMst Toka. [lor-
pewHocTb B u3MepeHun U onpegensieTcs MOrpellHOCTbIO MHAMKATOPa, CMeLleHnem
Ty ycunuTens n ctabunbHOCTbl0 KNyhhOUMHCUM yCUneHwns.

B npaBuibHO CKOHCTPYMPOBAHHBLIX YCUIUTENAX W 3/1eKTPOMETPax HecTabunbHOCTb
KO3 (ULMEHTA YCUNEHUN NPEHeBPeXnMo Mana, 3 CMeLleHWe Hynu MOXeT YAepxXu
BUTbCA Ha YpOBHE, MO3BONAIOLIEM NpeHebpeyb MM HO CPaBHEHWIO C BPEMEHeM W3Me-
peHus. TunoBas NOrPeWwHOCTb MHANBATOP.A AN 3NEKTPOHHbIX BOMLTMETPOB C  BbICO-
KUM KO3I(PMULUMEHTOM YCUNEHUS HaxoauTCs w npegenax or =2 '% Ao 5 % OTKNOHe-
HUW Ha MOJIHYIO LWKany, W pe3nucTopbl C conpoTusieHnem Ao 10,r OM  MOryT WMeTb
Ty Xe CcTemneHb TO4HOCTW, Cenn yCTPOINCTBO W3MEpPeHWs HanpsXXeHUs WmeeT BXO[HOE
conpoTusnopur 6onee 10* OM N OTK/JOHEHWE HAa NOMHYIO LWKany Npy BXOAHOM Han-
pskeHun 10 mB, To ToK 10 *M A MOXeT O6biTb M3MepeH C TOYHOCTbIO 2:10%. Takum
06pe3soM MOXHO M3MepuTb compoTusneHne 10* Ov npu Hanps>keHus 100 B ¢ Tpe-
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[Jyemoii TOYHOCTbIO C MOMOLLbLIO MPELU3NOHHOTO Pe3ncTopa C OYeHb BbLICOKUX COMPO-
TUBNEHWEM U BOMbTMETPA C 3MEKTPOHHBbIM YCUIEHWEM WU 3NEeKTPOMeTpa.

J2. MeTofbl cCpaBHeHUA

N2.1. MeTog MocTa YUTCTOHA

VcnbiTyeMblii 06paseH BKIOYAKOT B OfHM NAeY0 MOCTa YUTCTOHa (4epT. 6). Tpu
oCcTaNbHbIX "nieya Mocta AO/MKHbI UMETb BO3MOXHO 60nee BbICOKOE conpoTueneHue,
OrpaHMyeHHoe norpewHoCThbHo, CBOWCTBEHHOW TaKuMm pesuctopam. O6bI4HO conpoTtue-
Teunc RB  un3meHseTcs AECATUYHBIMW CTYNeHAMM, a CconpoTuB/eHUEe Rn wucnons-
3yl0T ANa perynuposkn 6anaHca. ConpoTuBneHne 0CTaeTCs HEeU3MEHHbI B xofe
N3MEpPEHWIA.

,U,ETeKTOpOM ABNAETCA YCUNNUTENb MOCTOAHHOIO TOKa C BbICOKMM MO CPaBHEHWUO
C APYrUMW MNeyamMu MocTa BXOfHbIM COMPOTWMBNEHWEM. HeW3BeCTHO:: COMpOTUBNEHUE

paccumTbIBaOT MO hopmye
RARH
T—
rpe Ra. Rf, n Rs — conpoTuBfeHns, NokasaHHbIe Ha 4epT. 6.

Cxema MeToda YMTCTOHa Ans
U3MepeHus yAenbHol 06beMHOro
COMpPOTUB/IEHNS!

R,

Ecnn Hynb — UHAMKATOP MMEET COOTBETCTBYIOLLYIO YyBCTBUTENBHOCTb, MaKCU-
ManbHas MpPOLEHTHAsA MOrPeLHOCTb PacCYUTaHHOK COMPOTUBIEHWUS SIBNSETCS CYMMON
NpOLEHTHbIX morpewHocTeli b RA, RB 1 RN, Ecim RA n R/, npeacTaBnsioT co6oit
MPOBO/IOYHbIE HAMOTaHHblE PE3UCTOPbI C COMPOTUB/EHWEM MeHee | MOM, TO UX mor-
PELUHOCTbIO MOXHO MpeHeBpeYb, a NS W3MepPeHUs OYeHb BbICOKMX 3HAYEHW conpo-
TUBNEHWIA 3HaueHne /?J1 MOXeT cOCTaBnATh, Hanpumep 10e OM UM UMeTb TOYHOCTb

Rn

~2 % TO4HOCTb onpeaeneHna COOTHOLWEHUA 3aBUCUT B 6OMbLUE CTeneHu oT
Kn

4yBCTBUTENbHOCTM AeTekTopa Hyns. Ecnn Ans Hens3BeCTHOro COMPOTMBAEHWA BbINON-
HseTcs cooTHowenne R{ R\  HeonpegeneHHoe!s [r npu onpegeneHun OOOTHO-

CA Jr I’qu

TeHua = -Y - BbipaxaeTtca B Buge — ——"— , rjae T# — munnmansHo perncr-

pUpyeMblii Hyb — WHANKATOPOM TOK, a V — Hanps)keHvne NpuknafbiBaeMoe K MOCTY.
Lean, Hanpumep, MCNONb30BaTb NPUGOP C 3NEKTPOHHLIM  YCUIUTENEM C  UCXOAHLIM
conpotmeneHvem | MOM M OTKNOHEHWEM Ha MOMHYH LWKany Npu BXOAHOM wuanpsxe-
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Mk 1 0 B. TO naMMCHbLINOE PEerucTpupyemMoe 3HayeHuMe TOKa €0e?aBHI  OKOJIO
2 -10 N. Kin cooTBeTcTBYeT 2 % OTK/IIOHEHMA Ha MOJHYIO LLUKany.

[Ons  Takoro  3HayeHus /U VMMeeM  3HaueHus C—100 B; A* = OB Owm;

— =0.02 um 2 %

Takum 06pa3om npu m3npskeHnn WX) B no metody mocTa YuTcToHa ¢ Tpebye-
MOV TOYHOCTBIO MOXHO HamepuTb cOnpoTWBReHus fo 10i — 10" Owm.

N12.2. Mao') akuepmeTpa
CxemMa MeTOfa amnepmeTpa Ans
M3MepeHns yZAenbHOro 06bEMHOrO
conpoTuBEHUS

MeTof OCHOBaH Ha CXeMme, MpUBeJEHHON Ha uepT. 7, 3neMeHTbl KOTOPOii Te Xe.
yto 1 B n. Al c gobasneHnem pesuctopa R |V N3BECTHON BeNNUMHBLI U 3aMblKatoLLEro
HaKoOpOTKO Mepek/yaTeNns HeM3BeCTHOrO CONPOTWBAEHUNM BecbMa BaxHO, 4TO con-
pOTMBAEHME 3TOrO MepeknyaTeNns B pa3soOMKHYTOM MOMNOXEHWUU [O/MKHO BbiTb HAMHOTO
BblLe, YeM HeW3BeCTHOe COnpoTMBAeHWe RX, AnAM TOro 4tobbl YCTPaHWTb BAWUAHME Ha
n3mepeHne Rx mHan6onee npocTo 370 AOCTUraeTcs KOPOTKUM 3aMblKaHWeM f.» Mem»
HOl NPOBONOKOIA, KOTOpYl cneayeT y6paTb npu usmepeHun Px- B obwem cnydae
npegnoyYTMTeNbHO OCTaBNATb R X B LEMH BCe HpemMu ANS OrpaHWuYeHMs TOKa B Cryvae
npo6os o6pasHa, YTO MpeAoOXpaHseT YCTPOWCTBO M3MepeHUs Toka. Mpu pa3oMKHYTOM
nepekntyarene TOK. npoxoAsawmii uepes3 RXx m RN onpegenstoT B COOTBETCTBMU
c 0. 10. oTMey4as OTKIOHeHWe Mo LKane npubopa 1 KoathduumeHTa LWYHTUPOBa-
HMa Fj, npu aTOM LWYHT AO/KeH 6bITh mper&/nmposan ANA NOAyYeHWs  MakcuMarb-
HOrO OTK/NIOHEHUs Ha MoMHyt LWwkany. 3ateM RX 3akopaumBaloT u Tok yepe3 RN on-
pefenstoT 3a CYeT OTKNOHeHWs etv no wkane npubopa u KoshduLUMeHTa LIYHTUPO-
BaHua fIV. Npu 3TOM LWYHT TakXe OTPerynuMpoBaH Ans nony4yeHUs MakCMManbHOro
OTKNOHEHUA Ha MO/HYI0 LKany HauuHas OT HaWMeHblueld uyyBCTBWTeNbHoCcTU.  Mpu
YCNOBUMW, YTO MpuKNafbiBaeMoe Hanps>keHne U He M3MeHAeTC BO BpPems M3MepeHus,
RX MOXHO paccuuTbiBaTb No (opmyne
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AN

ecnm —y >100. TO MOXHO MCMONb30BaTh YNPOLUEHHYO hopmyny

3T0- MeToZ4 No3BonseT onpefenutb PN ¢ TOl e TOYHOCTbIO, YTO A NPAMOA  MeToA
H 1. Al. Mo UMeeT mMpeuMmyLlecTBa, T. K. MO3BOMAET KOHTPONMPOBaN, YCTPONCTBO
N3MepeHns TOKa HenocpeACTBEHHO m3mepeHuem RN, norpewHocTb OT KOTOPOro MoO-
XeT 6bITb MPCHCOPCXKKMON NpW MCNONb30BaHUKM MPOBOMIOYHOT0 HaMOTaHHOTO Pe3ncTo-
pa, umetouiero ToyHocTb 0.1 % wnu Bblwe. CrnefoBaTeNlbHO W3MepeHWe TOKa  4epes
K.I' MOXeT 6UTb 60nee HafeXHbIM.

MPNNTOXEHWME B
Pekomenpyemoe

®OPMY/bl ANA PACYETA A np

[ns 6onbluMHCTBA cyvaeB pacyeTa 3(eKTMBHON nniowaam A 1 ahdeKTUBHOrO
nepumeTpa P 3aliMLIEHHOr0 3M1eKTPoAa [0CTaTOYHO TOUHBIMU ABAAIOTCA HUXE NpuBe-
[ieHHble NpUBANXKeHHble QOpPMYy/bl.

Bl. OdpdpexkTuBHaa nnowapgb A

a) KonbueBble anekTpogbl (4epT. 2)

. ANHIN'
| [— I
6J TpAMOYro/bHblIe 3MeKTPOAbI A-(a+g) Ne+2)
B) KBagpaTHble 31eKTpofbl N» (a *fi)r
r) Tpy6uatble anekTpodbl (4epT. 3) A- a (@#—A) (/,+p) ,

rae ('a «/,, B, An /| — pa3mepsbl, yKasaHHble Ha 4epT. 2 U 3;

aun b — gaMHa 1 WWprMHa COOTBETCTBEHHO 3aLLMLLEHHOrO MPSMOYrONbLHOI0 WK
KBaApaTHOro afnekTpoda, M (cwm).

B2. O heKTMBHLIN nNnepumeTrp p

a) Konbuesble 3anekTpoabl (4epT. 2) p~ n <\ n)
6) MpAMOyronbHble 3N1EKTPOAbI p=2 (a+b+2g)
r) Tpy6uaTble 31eKTpOAbl p~2 fps

O603HaYeHNs COOTBeTCTBYIOT N. B1.
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NH®OPMALUWMNOHHBLIE AAHHBLIE

1 NMOAroTOBMAEH U BHECEH TK 38 «3neKTpon3onaunoHHble Ma-
Tepuanbl»

2. YTBEPXAEH W BBEAEH B AJENCTBWE [MoctaHoBneHnem [oc-
ctaHgapTta Poccum ot 16.02.93 Ne 45
HacToswmii cTaHAapT NOArOTOB/EH METOAOM MPAMOro MpUMEHeHWs
mMexayHapofHot ctaHfapta M3K 93—80 «Metoabl onpeseneHus
yAenbHOro 06BbEMHOI0 U NOBEPXHOCTHOIO COMPOTUBIIEHNS TBEPAbIX
3M1EKTPOUN30ALMOHHbLIX MaTepuanoB» C AOMOHUTENbHbLIMU TPe6oBa-
HUAMYW, OTPaXXaloLMMK NOTPe6HOCTN HAPOAHOIO X03ACTBa

3. Cpok nepBoii npoBepkn — 1997 r., NepuoaNYHOCTL NpoBepkn — 5 neT
4. BBEJEH BIMEPBbBIE

5. CCbITIOYHLIE HOPMATUBHO-TEXHUWYECKVE [JOKYMEH-
Thl

O6omunuenHe HTA. wnB O603HayeHne  COOTBETCTBYHO- . -
KOTOPOW Aame CChIIKM «ero craHgapt™> M3K Komep pasgen*. nyHKkT

FOCT 25237—89 M3K 260-68 9
FOCT P 50344- 92 M3K 167-64 25
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