IosisspusanuoHHbIN NoTeHnUa1. Kak 1 yeM ero usmepsrs. [Ipo61eMbl, BO3HMKaIOLUe IPU
U3MepeHHUH NOJISIPU3aLUOHHOI0 NOTeHMasIa.

CymiecTByrole Ha JaHHBIH MOMEHT U3MEPHUTENHN MOJSPU3ALMOHHOT0 MOTEHI[Malla OCHOBAaHbI HA METO/IE,
pernamenTpoBaHHOM ['OCTamu — MeTo€e «IIpepbIBaHUS TOKA MOJISPU3ALNUN JaTYMKA», ONIMCAHHOM B
[punoxenun P 'OCTa 9.602-2005. Taxxe B PJ] 153-39.4-091-01, B .. 4.7.14 u 4.7.16 onucanue meroaa
aHanoruuHo uznoxeHHomy B 'OCTe 9.602. ImenHo 61aroiapst yka3HOMY METOJY MOJIABJISIOIEe
OO0JIBIIMHCTBO COBPEMEHHBIX CTALlMOHAPHBIX 3JIEKTPOJIOB CPAaBHEHUS UMEIOT B CBOEM COCTABE JIaTYMKHU
MOTEHIMaja, OTHOCUTEIBHO KOTOPBIX MPOU3BOAATCS 3aMephl MOIAPU3ALUOHHOTO OTEHIINAA.

I'OCT P 51164 — 98 myist maructpaibHBIX TPYOOIIPOBOOB OOS3BIBAET MO 11.5.1 HA BHOBb MMOCTPOCHHBIX U
PEKOHCTPYHPYEMBIX TPYOOTIpPOBOIaX 0OecTeuynBaTh TOIBKO MOSIpU3alMOHHbIE TOTeHIIMaNbl. Kak 3To Aenath
yKazaHo B 11.6.4.4: «/3Mepenue noisipru3aliMoOHHOro NMOoTeHIMana Ha TpyOonpoBoaax npousBoaar no F'OCT
9.602. ... JlomyckaeTcs NpUMEHEHHE APYTHUX CIIOCOO0B U3MEPEHU MOJISPU3ALMOHHOIO OTEHIMANA MO
coorBercTBytomuM HJI». K «coorBercTByronum H/I» MoxHO oTHecTH «IIpaBuia TEXHUYECKOM SKCILTyaTalliu
MarucTpanbHbIX ra3onpoBo1oB BP/] 39-1.10-006-2000» 11.8.3.6: «I[loTenuuan 6e3 oMu4ecKoi COCTaBISAIOMIEH
PEKOMEHAYETCSI U3MEPSTH [0 30HIMOYJILHON TEXHOJIOTUU B COOTBETCTBUH C OTPACIEBBIMU PEKOMEHIAIIUSIMU
B CTAIlMOHAPHBIX U BPEMEHHO 000pPYA0BaHHBIX MTYHKTaX U3MEPEHUI», U « MEeTOANKY OIEHKH (aKTUYECKOTO
MIOJIOKEHHS COCTOSTHUS TIOJ3eMHBIX TpyOonpoBooB» BPJI 39-1.10-026-2001. B nanaom BPJ] meTomam
M3MEPEHUS MOJISIPU3ALMOHHBIX OTEHIMAIOB NOCBsALIEH NYHKT 3.3. [Ipennaratorcs cieayromme MeToIbl:
JECTPaIOJIALMOHHbIE, ONMCaHHbIe B 11.3.3.1, METO KOMITEHCAIIUN OMUYECKOM cocTaBisomelt (1.3.3.2), metoq
OTKJIFOUEHUS UCTOYHHKA TOJSPU3AIMH U SKCTPANIOJSIIIMY Ha HyJIeBOe BpeMs OoTKioueHus (1.3.3.3), KoTopslid
MIPUHSTO CUUTATh HarboJiee JOCTOBEPHBIM (110 yTBepkaeHHI0 aBTopoB BPJI), a Taxke Meron «IHTEeHCHBHOI
texHonorum» (1m.3.3.4). Metoasl u3MepeHus! MOSIPU3ALUOHHOTO MTOTEHIINAJa, B TOM YUCIIE MPEII0KEHHBIC B
BbILIE niepeunciaeHHbix H/[ onrcansl B PykoBoacTBe Mo skcIuTyaTaliuy IpOTUBOKOPPO3HOHHON 3aIUThI
MOA3EMHBIX ra30MPOBOIOB, PYKOBOJCTBE IO 3KCIUTYaTALMK CUCTEM KOPPO3UOHHOTO MOHUTOPUHTA
MarucTpaibHbIX TPyOONPOBOIOB, CYIIECTBYIOT U IPYTU€ HOPMATUBHBIE TOKYMEHTBI, HO AyMaro, 4YTO
JIOCTATOYHO MEPEYUCICHHBIX.

K coxanenuto metoibl, pekoMeH1oBaHHbIe B H/[ TpeOytoT CyIecTBEHHOTO BMEIIATEIbCTBA B CUCTEMY
DX3, CBA3aHHYIO C OTKIIOYEHUEM, WIH H3MEHEHUEM BBIXOJHOTO HAMPsDKEHUS (TOKA) CTAaHIIUN KaTOIHOM
3amuThl. YTo Kacaercs «30HAMOAYIbHON TEXHOJIIOTHHY», OHA UCKJIFOYAET OCYIIECTBIECHUE 1OJITOBPEMEHHOTO
KOHTPOJISI MOJISIPU3alIMOHHOTO MOTEHIINAaja, HallpUMep, AJs o0ecrieueHus: paboThl CTAHIIUK KaTOJAHOM 3aIIUThI
B ABTOMAaTHUYECKOM PEKUME.

Heo0Oxoaumo yecTHO IpU3HATh, YTO CETOAHS B SKCILTyaTallHOHHOM PEKUME B OCHOBHOM HCIIOJIb3YIOTCS
METO/1bl, B KOTOPBIX NOJISPU3ALUOHHBIN NOTEHIMAI BBIIEISAETCS ¢ TOMOLIBIO JATYMKA NOTEHIUAA.

Peanuzanus MmeTof10B TpeOyeT CAeAyIOMEro MUHUMAIbHOTO HA00pa HHCTPYMEHTOB: MEAHOCYIb(PAaTHOTO
HETOJISIPU3YIOIIETroCs 3JEKTPO/Ia CPAaBHEHUS U IaTUYMKa MOTEHIMaa (371lech HE00X0AUMO MOSICHUTH, YTO
«JIaT4YMK MOTEHIMAIay, HHOTJIa €r0 Ha3bIBAIOT «BCIIOMOTATENbHBIN JIEKTPOI» - 3TO TUIaCTUHA pazMepom 25 X
25 MM U3 CTaJld, U30JIMPOBAHHAS JUAJIEKTPUKOM C TOPLIOB M OJHON U3 INIOCKOCTEHN) U DJIEKTPUUECKON CBA3H C
TpyOomnpoBogoM. IMeroTcst TpU TOYKH MOAKIIOUEHUS TPUOOpa: BBIBOJI OT JIEKTPO/Ia, BHIBOJ TO AaTUUKA
MOTEHIIMAaJa U BBIBOJ TO TPyOOIIpoBOIa

[Tonasnstomiee OOJBITUHCTBO CPEICTB U3MEPEHUS, BXOIHBIE YCTPONCTBA COBPEMEHHBIX CTAHIIUNA KaTOTHOM
3alIUTHI U CHCTEM TEJIEeMETPUH, CIIOCOOHbIE U3MEPSTh MOJAPU3ALMOHHBIA OTEHIIMAT CTPOSTCS HA MPUHIIUIIAX
METO/I0B UCTOIb3YIOMIMX AATYUKN MOoTeHIana. YToObl U3naraTh Jajiee, CYUTal0 HEOOXOAUMbIM BKpATIe
OIHCaTh CYyTh METOJIOB.

[ Ha pucynke nokasana ojiHa U3 TPaJUIIUOHHBIX U CAMBbIX

3| pacrpoCTPaHEHHBIX CXEM y3Ja BBIIEIEHHS HOJAPH3ALUOHHOTO

. NIOTEHLIMaja, OCHOBAHHOTO Ha ABYyX Kitoyax, KII — kimroue nonsipuzanum,
K3 — kittoue 3apsiia 1 HaKONMUTEIbHOM KOHJEHCATOpE. Y IpaBlIeHUE
paboTol KIIIOUeH OCYIIECTBIISIET CXeMa, TOCTPOEHHAs Ha JIeMEHTaX
JIOTMKH, WK KOHTPOJIEP MO CHelranbHoM mporpamme. Jlornka paboTsl
KIrouen cnemayromias: 3ambikaetcs KI1 u 3apsn TpyOonpoBoga nepenaercs
NaTYMKy NOTEHLMaNa, AaT4yuK nousipusyercs, 3areM KII pazmeikaercs.
Uepes onpeneneHHBIN MPOMEKYTOK BPEMEHH, KOTOPBINA B OOJIBIITMHCTBE
pUOOPOB MOYKHO U3MEHSTH (HA30BEM 3TO May301 MEXIY MOJSpU3aLIUCH
_ 1 3apsI0M U paccCMOTpUM MHoapoOHee nanee), 3ambikaetrcs K3 u 3apsin
o m JaTYMKa MepeIaeTcsl KOHACHCATOPY, HO yxke 0e3 OMIUYeCcKOn




COCTABJIAIONICH, TaK KaK 3TO MPOUCXOAUT B TOT MOMEHT, KOT'JIa HET BO3/ICHCTBHSI TOKA MOJIIPU3AIINY,
CO3/1aBa€MOr'0 CTaHIIMEW KaTOAHOM 3alUThHI. 32 HEKOTOPOE KOJIMYECTBO TAKTOB JAATUUK MOJSPU3YETCs, a Ha
KOHJIEHCATOpEe HaKaIIMBAeTCs 3apsi/l, paBHBINA MOJSPU3AMOHHOMY MOTEeHIMaNy. Jlanee moTeHan nocTynaer
Ha BOJIbTMETP € OOJIBIINM BXOJIHBIM conpoTuBiIeHueM. [leproa paboThl Kitouei HUKEM U HE YeM He
periaMeHTHpyeTcs, HO 00bIYHO 030K K 20 MuyutnceKyHaam. JTuTenbHOCTh UMITyJIbCa 3apsa, T.e. BpeMs,
korga 3aMkHYT K3 00sraH0 MeHee 1% mnepuoa padoThl KIIFOUEH, Ha 3apsii KOHIEHCATOpa OTBOIUTCS OUCHb
KOPOTKHH MPOMEXYTOK BPEMEHHU, OCHOBHOE BpEeMs B IEPUOJIC 3aHUMAET MOJIIpU3alus AaT4hka. Takke 4acTh
BpEMEHH 3aHUMAET Iay3a MEeXy MoJIsipu3alreil ¥ 3apsioM — Korja o0a Kiro4a pa3oMKHYTHI. Bot Teneps 00
3TOM noapoOHee. Bee m3mMepuTeny noispu3aloOHHOTO MOTEHIIMAA, ¢ KOTOPBIMH MHE NPUXOIUIOCH
CTAJIKUBAThCSI UMEIOT BO3MOXHOCTh BbIOOpa UTUTEIHHOCTH 3TOM May3bl, KAKOM OHa J0JKHA OBITh — YETKHX
yCTaHOBOK He cyiecTByeT. Hanpumep, B mpudope 43313.1 naysa BeiOupaetcs u3 psiga: 0,03 /0,19 /0,67 /
2,590 mc, B npyrux npudopax 0,2 /0,4 /0,8 / 1,6 Mc, HEKOTOpbIE UMEIOT TaK HA3bIBAEMYIO «HYJICBYIO»
3aJIepKKY. APryMEHTHPYETCSI BO3MOKHOCTh U3MEHEHHUS JITUTEIHLHOCTH May3bl TEM, UYTO 3TO IMTO3BOJISET
OLICHUTH CTETEHb Clajia MoJSIPU3alMOHHOrO MOoTeHHana. UTo aenaTs ¢ nay3aMu pa3indHON JTUTEIbHOCTH,
ckazano B 'OCTe 9.602-2005, B n.P.1.5. /1511 TOr0 4T00BI ONPEAETUTH BEIUYHHY MOJISAPU3ALMOHHOTO
noTeHIMana, cienys ykazanusam ['OCTa, Heo6X0 MO TIPOU3BECTH HE MEHEE TPEX U3MEPECHHUM MPHU PA3TUIHBIX
JUIMTENBHOCTAX nay3bl. LuTtara: «PerucTpupyror 3Ha4eHus: NOSPU3aMOHHOT0 oTeHIMaa Ej B BoibTax mnpu
HECKOJIbKUX JUIUTEIBHOCTSAX pa3phiBa LIEMH MOJISPU3ALUH JaTYHKA. ..» 3aTeM BBIYHCIISETCS
cpeaHeapudMeTHIecKoe 3HaYCHUE PU KK I0W JITUTETLHOCTH May3bl U 38 pe3yIbTaT U3MEPEHUS
MOJIIPU3ALMOHHOT 0 OTEHIIMaa MPUHUMAaeTcs Hanbojee OTpULIaTeIbHOE U3 BHIUHMCICHHBIX
cpeaneapudmernueckux 3HayeHnid. Kak Bce cioxno! Henb3st, nu nonporie! YToOs! B 3TOM pa3odpaThes,
HEOOXO0IMMO 00PaTHTHCS K (PU3UKE MpoIiecca.

01 2 3 t4 Bot rpaduk, WIIoCTpUpyOMUii MOMEHT

0 t ; ’ ; t y = t CHATHS 3aIIMTHOTO MOTEHIUANA (OTKIFOYCHUS
CK3 nnu pa3MbIkaHUs KIH0Ya MOJIIPU3ALIUN).
TP B nepBblil MOMEHT, nociie oTKIr0YeHus t0

IIPOUCXOIUT PE3KUM MPOBAJI C MOCIELYOLINM
HapacTaHUEM U IUIABHBIM CHAJ0M ITOTEHIMAIA
710 mproOpeTeHust COOCTBEHHOI 0 MOTEHIIHANa
CTaiu. /[IUTeNbHOCTD U aMILIUTY 14 3aBUCUT OT
KOHKPETHBIX YCIIOBUI MECTHOCTH, I'I€
pou3BoAATCsA 3aMmepsl. [Ipu Manoit
JUIMTEIBHOCTH Tay3bl t1 pe3ysbraT u3MepeHus
MO>KET OBITh MOJIYYEH UMEHHO B MOMEHT
poBaJia, a MpU OONBLION ATUTEIBLHOCTH Ay 3bl

u t4 ckaspiBaeTcs 2P QeKT mIaBHOrO craga
MOTEHIMAJIa U Pe3ybTaT U3MepeHHs OyJeT 3aHmkeH. [1o3ToMy npou3BOAATCS 3aMephl IPU pa3IMYHbIX
JUTMTENTFHOCTSIX Tay3bl M BEIOWpAeTCsl Hanbojiee OTPUIATENIbHBINA Pe3yJIbTaT, KaK CaMblid IPUOIMKEHHBIN K
pearbHOMY 3HaYEHMIO MOJISIPU3ALMOHHOrO0 MmoTeHuana. ['paduk HOCUT WILTIOCTPALIMOHHBIN XapaKkTep U BechMa
YCIIOBEH, Ha IPAKTUKE CTOJIb SIPKOTO MPOBAJIA MOXKET U HE OBITh, OH MOXKET OBITh MUHUMAJIBHOM JUTUTEIILHOCTH,
a y4acTOK cllajia MOTEHIMAIa MOYKET MPOJOJIKATHCS HECKOJIBKO CEKYH/I U AK€ MUHYT.

Cxema BbIJIEJIEHUS OJSPU3ALUOHHOTO OTEHI[AIa MOKET ObITh U

e °—|("” - JpYTOii:
L Ot xiIroua 3apsiia 1 KOHJEHCATOPAa MOXKHO OTKa3aThCs, IIPU 3TOM B

. Hauaze nepuoja 3ambikaetcs KII, natuuk nonspusyercs, 3atem KII
. sl PA3MBIKAETCS M TIPOU3BOIUTCS CYMTHIBAHUE MTOTEHIHANA 13 YBX —
e o ycTpoicTBa BbIOOpKU-XpaHeHus. CyTh Ta ke, HO pealn30BaHHas
JOPYTUMU alllapaTHbIMKU CPEICTBAMH.
HaMmHOro uHTEpECHEE NCIIOIB30BAHNE METOA OTKIIIOUECHUS
VCTOYHMKA MOJISIPU3ALUU U SKCTPAOJIALIMY HAa HYJIEBOE BPEMS
OTKJIIOUEHUS. B uncTOM BHUie OH pacCMAaTpUBAETCS C MO3ULUU TIOJTHOTO
OTKJIFOYEHUS KaTOJHOU 3aIIUTHI, HO €r0 MOKHO MCIIOJIb30BaTh C
== IIPUMEHEHHEM JaTuuKa noTeHnuana. CxeMa BXOJHOTO y3ja BbIICICHUS
MOJIIPU3aLMOHHOI 0 IOTEHIIMANa He TpeOyeT N3MEHEHUHN, MEHSIETCS
TOJILKO alnropuT™ padotsl. [Tocie oTkiOueHNS MOASPU3ALUU B MOMEHT BpeMeHH t0, u3MepeHus NoTeHIrana




IIPOU3BOJIATCS B MOMEHTHI BpeMeHH tl. t2. t3. t4 uepe3 paBHbIE HHTEpPBaAJIbl HA IPSIMOJIMHENHOM y4acTKe cliaja

0 t1 t2 t3 t4 MOTEHIIMaa, B 9TOM CIy4ae pa3sHHIa

' ' ' ‘ ' 3HAYEHHH TTIOTEHIMAIOB, U3MEPEHHBIX B

- COOTBETCTBYIOLIUE CMEKXHbIE MOMEHTBI
BpeMeHu OyneT paBHa. B utore BennuuHa

HOJIIPU3ALMOHHOTO MOTEHIMAJIA BBIYUCIISIETCS

KaK CyMMa 3Ha4eHMsl IOTEHIMAa,

U3MEPEHHOI0 B MOMEHT t1 U pa3HuLa

MIOTEHLIMAJIOB, U3MEPEHHBIX MEKIY

CMEKHBIMH MOMEHTAaMU BPEMEHH, HallpuMep

1 1 L L
T T T T -
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nony (t2 — t3). Meton TpeOyet 6oee CIIOKHBIX
— anmapaTHbIX 3aTpaT, HO YIPOIIAET caM
IIPOLIECC U3MEPEHUS U YMEHBIIAET
\ MIOTPEUIHOCTb.
U Tax paboTaroT U3MepUTeNn
MOJISIPU3ALMOHHOT0 OTEHIIMAJIA B UJ€ATIbHBIX YCIOBUSX, TENEPh HOCMOTPUM, YTO IPOUCXOINUT HA MTPAKTHUKE.
B Ilepen Bamu ocuuiuiorpamMma, CHATast B
f peanbHBIX yCIOBUX. Toukamu 3amepa
0.27 SIBIISTIOTCSI BBIBOJI OT TPYOBI U 3JICKTPOJL
Al 01 02 B2 +ms CPaBHEHHS, TO €CTh OJIMH IIyIl ocIIorpaha
55 ObUT IOJKITIOUEH K BBIBOJLY OT JIEKTPOJa
' _ CpaBHEHUS, APYTOH K BBIBOY OT TPYOBI. DTO
0.4 pe3yJIbTaT MyJIbCal[Mi CTAHLIUU KaTOIHOU
06 3amuThl yactotor 50 ' ¢ rapMOHHKaMH.
o8 CraHuus ctapasi ¥ sBHO TpeOyeT 3aMeHBI,
IIOTOMY YTO HE COOTBETCTBYET COBPEMEHHBIM
-1.07 tpeboBanusm ['OCTa, nomyckarorero
4,21 kodpduumeHT mynscanmid He 6omee 3% u 3TO

Ha BeIxoze ctanumu! Ho, k coxxanenuro,
OTpaHUYEHHOCTH B (PMHAHCHPOBAHUHU

18 3acTaBJIEeT JItoJei paboTaTh U ¢ TAKUMHU
annaparamu. KpacHpIMHE ToukamMu oTMe4eHbl MOMEHTHI pa3Mbikanusi KIT 1 mockonbKy 10 3TOro MOMEHTa K104
COEIMHSAJ IaTUUK C TPYOOIIPOBOIOM, UMEHHO 3TOT MOTEHLUAN OyJeT u3MepeH npudopom. O4eBUIHO, UTO IPU
MpSIMOM M3MEpeHHH, 06e3 00padOTKH JaHHBIX, KaK 3TO MPOUCXOIUT, Hanpumep, B 43313.1 mokazanus OyayT He
CTaOWIIBHBIMHU, OTOOpaXkaeMoe 3HaYeHHE MOJSIPU3ALMOHHOI0 OTEHIMaIa MokeT kosiebaTbes ot 0,15, o 1,5
B, 4T0 B npuHILIKIIE UCKITIOYAET BOZMOKHOCTh CHITHSI MOKa3aHUN. [l ycTpaHeHHs] HEOAHO3HAYHOCTHU B
npubope OPUOH HUII-01 pe3ynbTaThl u3mMepeHus o0padaTbIBalOTCSI MUKPOKOHTPOJLIEPOM, KOTOPBIH
MIPOM3BOJIUT YCPEIHEHUE U3MEPEHHBIX 3HAUEHUH 3a OIpeIeICHHbIN IPOMEXYTOK BPEMEHHU U Ha TUCIUIEE
otoOpakaercs cpeHeaprupMeTHuyecKoe 3HaueHHE BeIMYMHBI MOTeHInana. B taHHOM npubope ecTh Takxke
MIOJI30BATEIbCKHUM PEKUM YCPEIHEHHUs, B KOTOPBIM MOXKHO MEPEUTH HAKaTUEM COOTBETCTBYIOLIEH KHOIIKM JUIS
TOT0, YTOOBI YIIPOCTUTD MPOLIECC CHATUS MOKAa3aHUN — HET HEOOXO0AUMOCTH HEOAHOKPATHO (PMKCUPOBATh
MOKa3aHMs, 3aTeM BBIUMCIATH CpeAHeapudMeTnaeckoe 3HadeHne, kak 3toro tpedyer 'OCT. B aTom pexnme
Ha JIUCIIee MONEPEMEHHO 0TOOpaXKatoTCsl YCpEeJHEHHbIE 3HaUeHUsI IOTEHIIMAIOB U BpeMs ycpeaHeHus. Ho
OBIBAIOT CUTYALIMK HAMHOTO Xy>ke. CBOMMM I1a3aMH BUJIEJ, KOTa aMIUIUTYa myjibcauuid qocrturana 30 B!!!
EcTecTBEHHO B TakuX yCJIOBUSX 3AIUTHBIN TOTEHIMAJ PACIIOIaracTcs HE TOJIbKO B KATOJHOM, HO U B @HOJTHOU
30He. B nanHOI cutyanuu roBOpuTh O JOCTOBEPHOCTH MTOKA3aHUN POCTO HET CMBICIIA U ATO HE HEJIOCTATKU
pUOOPOB, OHU U3MEPSIOT TO, YTO HA HUX MOJAETCS, 3TO I/Ie-TO U3AEPIKKH CaMOI'0 METO/1a U3MEPEHUs, a Te-TO
HeZ0CTaTKU 000pyA0BaHUs WM aHOMAaJIUS 30HBI IPOKIIAAKU TpyoornpoBoaa. [Ipu 3ToM B mociieTHUX BEPCUsIX
OPHOHa nnaunupyercs CMMBOJI 3HAKOIIEPEMEHHOM 30HBI, 3TO TOBOPUT O TOM, YTO PE3YJIbTaThl U3MEPEHHUS
MOTYT OBITh HE KOPPEKTHBIMU. UTO /1e1aTh C TAKUM 0OBEKTOM JTANIbIIE JJOJDKHBI PEIIaTh CIEIUATNCTBI, ICHO
OJTHO, YTO JJaHHAs CUTyalus TpeOyeT MPUCTaIbHOIO BHUMAaHMS U IETAILHOTO pa3duparenbcTBa. Bor
COOCTBEHHO U BCE, UTO XOTEJIOCh CKa3aTh O MOJSPU3ALMOHHOM MMOTEHIMAIE U TPUOOpax ero u3MepsIomX.

10.12.10 Enun A.A.



