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FTOCYJAPCTBEHHBINU CTAHIAPT POCCUMCKOHN DPEIEPAIIUMU

CoBMECTHMOCTb TEXHHIECCKHX CPEACTB JICKTPOMArHdTHas

QINKEPMETP

Texmmueckue TpeboBaHHA H METOALI MCHBLITAHHHA

Electromagnetic compatibility of technical equipment. Flikermeter.
Technical requirements and test methods

Hara sBenenns 2001—-01—-01

1 O0aacTh NpUMEHEHMS H 11eb

Hacrosimmit ctaHaapT yCTaHaBAUBAET TEXHUYECKUE TpeOOBaHUS K NMpHOOpaM IS U3MEPEHUM KOJIU-
YECTBEHHBIX XAapaKTepUCTUK dinkepa (pIukepMeTpaM), IMpeaHazHAa4YeHHbIM JUISS MHAUKALIMM BOCIIPHHM-
MaeMoro YpOBHS (piIMKepa MPUMEHUTEIEHO K BCTPEYAIOIMMCS Ha ITPAKTUKE XapaKTEPUCTUKAM U3MEHEHUSI
HaNnpsXeHUs (Jajnee B TEKCTE — IPpUOOpPbI), U METOAbI UCIIBITAHUM NIpUOOPOB.

Ha ocHoBe nmokazaHuu npudopa, yroBJIETBOPAIOILETO TPEOOBAHUAM CTAHAAPTA, OIIPEACHSIIOT KPATKO-
BPEMEHHYIO Y JUIMTEABHYIO 03y dIuKepa.

TpeOGoBaHUsA K NpUOOpaM, YCTAHOBJEHHBIE B HACTOALIEM CTAHAAPTE, OTHOCATCS K HU3MEPECHUSIM B
HU3KOBOJIBTHBIX 3JEKTPHYECKUX ceTsaX HamnpspkeHueM 230 B, gacroroit 50 I'tl. TpebdoBaHus K Ipubopam,
[pefHa3HaYeHHBIM UL U3MEPEHUI ITpY ApYIrUX HAIPSOKEHUSIX M YacToTax, HaXO4sTCS Ha PACCMOTPEHUH.

Lenpro cTaHzapra sIBIsieTCS obecriedeHMEe OCHOBHBIMM CBENCHUSIMU, HECOOXOIUMBIMU JUISI KOHCTPY-
MPOBAHHUS U M3IOTOBJIEHUS IIpHUOOpa aHAJIOTOBOro WM LIMPpOBOro BHIA.

Hacrosgumit ctaHAapT HE ycTaHAaBIMBaeT HOPM QuinMKepa.

B nacmoswem cmandapme ucnoavzyriom mepmunwi, ycmarnoeaennvie ¢ I'OCT 13109, TOCT 30372/
IoCT P 50397

Hopmut kpamkoepemernvix u daumenvhbvix 003 @aukepa 045 31eKMPUHeCcKUX cemel cucmem 3AeKmpocHab-
HCeHUs obuieco HA3HAYEHUS U CO30a8aeMbix MeXHUYeCKUMU cpeocmeamu € CUCMEMAX 31eKMmPOCHAOHCeHUR
yemanoenensi 6 FOCT 13109 u 'OCT P 51317.3.3 coomeemcmeeHHO.

Tpebosanun nHacmosauwezo cmandapma, 3a UCKAIOYEHUeM ycmaHoenenHvix 6 4.11, 6.3, aenaromes 0633a-
MeAbHBIMU.

Codepacanue cmandapma MIK 61000-4-15—97 nabpano npamoim wpugmom, donosnumensvioie mpebo-
eanusa Kk cmanoapmy MIOK 61000-4-15, ompaxcarouue nompebHocmu 3K0HOMUKU CIMPAHBL, — KYPCUBOM.

2 HopmaTHuBHbIE CCBLIKH

B nacmosawem cmandapme ucnons308aHbl CCHLAKU HA caedyroujue Cmanoapmelt.

T'OCT 13109—97 Dnexmpuueckas 3unepeun. Coemecmumocms MeXHUHECKUX cpedcmes 31eKmpoMaeHUm -
Hasa. Hopmot Kxayecmea anexmpuveckoll s3Hepeul 8 CUCMeEMax IHep20CHabx ceHus obuie20 Ha3Haverus

TOCT 22261—94 Cpedcmea uzmepenuli IneKmpuyecKux u MazHumublx éeaudun. Obujue mexnuveckue
ycao8us

T'OCT 30372—95/TOCT P 50397—92 Coemecmumocmov mexHU4ecKuUX Cpedcme 3AeKmpoMAZHUMHAA.
Tepmunot u onpedenenus

['OCT P 506458— 94 (M9K 1000-4-8—93) Coemecmumocme mexnuvecKux cpedcme 34eKmpomMazHuUmHas.

Ycemouyueocmes K MAZHUMHBIM NOAAM NPOMBIUAEHHOU Yacmombt. Texnuueckue mpeb06aHUs U MemoObl UCNbi-
manuu

TOCT P 50649—94 (MPK 1000-4-9—93) Coemecmumocms mexHU4eCKUx cpedcme 31eKmpomMazHumnas.
Yemouvusocmeb Kk uMnyabCHOIM MAZHUMHBIM noaam. 1exnuuyeckue mpebo6aHus U Memoobl ucCnbimaHull

H3nanme opuumaibHoe
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TOCT P 51317.3.3—99 (MYK 61000-3-3—94) Coemecmumocms mexHU4ecKux cpeocme sneKxmpomae-

Humnas. Konebanusa umanpsxcenust u Qauxep, co30asaembvle 8 CUCMeMAax 3A€KMPOCHADNCEHUA MEXHUMECKUMU
cpedcmeamu ¢ nompebasemovim mokom He boaee 16 A (6 o0nou gasze). Hopmbi u memodu: ucnoimanuil

TOCT P 51317.4.2—99 (M3K 61000-4-2—95) Coemecmumocmb mexnHu4ecKux cpedcme aneKkmpomae-
Humuasa. Yemouwueocms K snexmpocmamuyveckum paspadam. 1peboeanus u memoods: ucnostmanuil

TOCT P 51317.4.3—99 (M3K 61000-4-3—935) Coemecmumocmov mexrHuveckux cpeocme 31eKmpomae-
HumHnas. Ycmotiuueocms K paduo4acmomHuomy 31eKmpomMazHuUmnomy noaw. 1peboeanus u memodst ucnvimanuil

TOCT P 51317.4.4—99 (MHK 61000-4-4—95) Coemecmumocms mexHu1ecKux cpedcme neKxmpomae-
Humnaa. Yecmouuueocms K HAGHOCEKYHOHBIM UMNYALCHBIM homexam. 1peboeanus u memodsl Uuchbimaruli

TOCT P 51317.4.5—99 (M3K 61000-4-5—95) Coemecmumocmb mexHu4ecKux cpedcme sneKkmpomae-
Humuasn. Yemoviuueocms K MUKPOCEKYHOHBIM UMNYALCHUIM noMexam boabuuoi anepauu. Tpebosanus u memoos:
UcnbvimaHuu

TOCT P 51317.4.6—99 (M3K 61000-4-6—96) (Coemecmumocmev mexHu4ecKux cpedcme 31eKmpomae-
HUmMHaa. Ycmouuueocms K KOHOYKMUBHBIM NOMEXAM, HAGEOEHHbIM DAOUOHACMOMHBIMU 3AeKMPOMACHUMHbIMU
noasamu. Tpeboeanus u mMemoadsl UCHbIMAHUU

[TOCT P 51317.4.11—99 (M3K 61000-4-11—94) Coemecmumocms mexnuecKux cpedcme 3neKmpomae-
HUMHAaA. Yemouuueocms K CUHAMUYMECKUM UIMEHEHUAM HANPAXCEeHUA anrexkmponumanus. 1pebosanus u memoobi
UCNbIMAaHUU

TOCT P 51317.4.12—99 (MK 61000-4-12—95) Coemecmumocms mexHu4ecKux cpeocma neKxmpomaz-
HumHan. Ycmouuueocmo K KoaebamenvHovim 3amyxarouium nomexam. 1peboeanus u memoodst UCHbIMAHUL

TOCT P 51318.22—99 (CHCIIP 22—97) Coemecmumocms mexHU4eCKUx cpeocme 3NeKmpoMazHUMHAA.
Paduonomexu undycmpuansivie om 060py0o6aHus UHEPOPMAUUOHHBIX mexHonoculd. Hopmer u memodet ucnoimaruii

3 Onucanne npudopa

3.1 Obume nosoxKeHus

[IpuBeneHHOE HUXE ONMUCAHNE OCHOBAaHO Ha KOHCTPYKUMHM IIpHOOpa aHAJIOroBOr0 BHUJA.

PyHKIIMOHANIbHASA cxeMa Mpudopa NMpuBeNcHa Ha PUCYHKE 1 M COCTOUT U3 ABYX YacTeM, BBIITOJIHSIO-
IIMX CIeNyIolMe 3aaauu:

- MOAEJHUPOBAHHE peakLMM LUeNH «IaMIla-—I/Ia3—MO3I»;

- CTAaTUCTHUYECKHMH aHalu3 PJHuKepa B peaIbHOM BpEMEHHU U OTOOpaKeHUe pe3yJIbTaTOB U3MEpPEeHUI.

JU1a BBITTOJIHEHHUSA MEPBOI 3aJa4Yd IpeaHa3HayeHbl O/1okU 2, 3 U 4, BTOpOM 3a1a4yu — OJIOK 5.

Ipubopwet yughposoeo euda 6 uacmu aseopumma U CmpyKmypbi GOANCHbL COOMEEMCMB08aAMb ONUCAHUIO,
npueedeHHOMy 6 Hacmosuem pasoene.

3.2 baok 1 — npeoOGpa3oBaTeib BXOAHOTO HANIPSXKEHHMA U YCTPOHCTBO KAIHOPOBKH

birok 1 BKIIOYAET reHepaTop CUTHAJNOB i KUIMOPOBKM IpUOOpa B IIpoliecCe IKCIUIYATALMU U
[peobpa3oBaTelb BXOJHOIO HANPSXEHUSI, KOTOPBI IMPUBOIUT YCPEOAHEHHOE CpeHEKBaApaTUYHOE 3HaYe-
HUE BXOOHOI'O HAIIpsSIXKeHUSI OCHOBHOM 4acTOTHI K BHYTPEHHEMY ONMOPHOMY YPOBHIO HAIpsKeHUs npubopa.
TeM caMbIM H3MepeHUss IMKepa MOryT ObITh OCYIIECTBIECHBI HE3aBUCHUMO OT JAEHCTBUTEABHOI'O YPOBHSA
HaIlpsSXEeHUS Ha BXOAE NpuOOpa U BhIPAXEHBI B IIPOLIEHTHOM OTHOIIIEHUU. OTBOABI NEPBUYHONA OOMOTKH

BXOJHOTrO TpaHcgopMaTopa BhIOUPAIOT TaKMM 00pa3zoM, YTOObI IMPHUBECTH CUTHAJI HA BXole INpeodpa3oBa-
TEJISI HAMIPSDKEHUS K TpeOyeMOMY OITOPHOMY HAIIPSKEHUIO IIpHOopa.

IlIlpumMmevyanne — B npubopax umdpoBoro suaa npeobpazopaHue HarpsKeHNs 00ecIieyrBarT YMHOXEHUEM
MTHOBEHHEIX 3HAY€HHWHA BXomaHoro HamnpsokeHus Ha 230 B u neaenueM Ha 3HadyeHHe BXOJHOTro HarpsaXeHUs, yepeaHeH-
HO¢ Ha MHTepBaie 60 c.

3.3 baok 2 — xBaapaTHYHbIH AEMOIYJIATOP

HasHayeHue 6j10Ka 2 — BOCIPOU3BEACHUE KOJEOAHUIN HANpsDKEHUSA IYyTEM BO3BENECHHS B KBaApaT
BXOJHOIO HAIIPsDKEHUS, IIPUBEACHHOIO K BHYTPCHHEMY OITOPHOMY YPOBHIO HarpsDKCHUsI IpuOopa, Jist
MUMHUTALMH XapaKTepPUCTUK JIAMIIBL.

3.4 baoku 3 n 4 — B3BelMBaOIFe (PHILTPLI, YCTPOICTBA KBAIPATHYHONH 00pabOTKH M CIIAXKHMBAHUSA

biiok 3 cOCTOUT U3 IBYX CceNIEKTUBHBIX PWILTPOB, BKIIOUYEHHBIX MOCIEA0BATEIbHO, U NEPEKITIOYATEIS
I[IPSACJOB U3MEPECHUM, KOTOPBHIM MOXET ObITh YCTAHOBJICH IO WIH IIOCHE CeleKTUBHBIX (pIWIbTPOB.

IlepBoiil GUABTP NMOMAABISET MOCTOSHHYIO COCTABISIIOLIYIO BhIXOJIHOIO HaNpsKEeHHUs] KBaJpaTUYHOIO
OeMOOYJIATOpa X NEPEMEHHYIO COCTABJIAIOIYIO YABOCHHOU YacToThl ceTtu (100 I'n).

Bropo#t dwibTp siBisieTcsl B3BELUUWBAIOLUIMM (DWIBTPOM, KOTOPBIM MOIEIMPYET YACTOTHYIO XapakTe-
PUCTHUKY Ta30HAIoOJHEeHHON 3neKTpudeckoi naMnbl (60 Br, 230 B) ¢ OucnupanbHO HUTHIO HAKAUITWUBAHUS
B KOMOWMHAaUUHM CO 3PUTEIbHOM CHCTEMOU 4YeJoBeKa NpU KOJeOAHUSIX HANPSKEHUS CUHYCOUNAIBHOMN
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bopMmbl. HYacToTHAst XapaKTepUCTUKA (QUIBTPA COOTBETCTBYET I1OPOTY BOCIIPHUUMYMBOCTH YeJOBeKa K
KoJieOaHUSIM CBETOBOIO ITOTOKA.

biok 4 cocTOUT M3 yCTpoMCTBAa KBaapaTUYHOM 0O0pabOTKHM CHIHAJIOB U HU3KOYACTOTHOro UIbTpa
[IepBOro mnopsizka. BocnpusiTHe (aMKepa YEJOBEKOM C YYETOM XAPaKTEPUCTHK JIAMITbl, IJia3a U Mo3ra
4yeJ0BeKa MOJE/IUPYETCS HEJIMHEHMHON XapaKTepUCTHUKOU, obecrieynBacMon G1okamu 2, 3 4 4. Ilpn stoMm
(GyHKUIHMOHUpOBaHUE OJloka 3 OCHOBAHO HAa OTOOpaXECHMM KPUBOM BOCIHPUMMUYMBOCTUA YEJIOBEKA IIpU
CUHYCOMOANBHBIX KOJeOaHUAX HANPAXKEHHUSA; COOTBECTCTBYIONIEE B3BEIIMBAHUE [IPH HECUHYCOWIANbHbBIX U
CIYYaMHBIX KOJECOAHUAX HANPSIKEHUS NOCTUTAETCS 3a CYET BbIOOpA KOMIUIEKCHOM IepeaaTOYHON PYHKIIUU
0siokoB 3 4 4. baaronapst atoMy obecrieduBaerTcsl npaBuibHOe GYHKUMOHUPOBAHUE IIpUOOpa INPH [IEPUO-
OIUYECKUX KOJeOaHUSAX HAIPSIKEHUS, UMEIOIINX PopMY MeaHapa, ¥ MpU UMITYJIECHBIX KOJEOaHUsIX HAIps -
XEHUS TTEPEXOSHOrO XapaKrepa.

Ha Boixome 6;10ka 4 popMUpyeTCst MTHOBEHHOE 3HAYeHUE QiIMKepa.

3.5 baok 5 — yCTpoHCTBO TEKYIIEr0 CTATHCTHYECKOI0 aHAIK3A

bnok 5 npencrasasier co00ii MUKPOIIPOLIECCOP, OCYILECTRISIIOUUMN TEKYIUMK aHAIN3 YPOBHA dJinkepa
IUIST HEIOCPEACTBEHHOIO pacyeTa ero OCHOBHBIX XapaKTepUcTHUK. COOTBETCTBYIOLUMHA HHTEpdenc obecrie-
yuBaeT oToOpaXkeHue M perdcTpaliMio pe3yjbTaTtoB. 3TOT OJIOK obecrieyrBaeT Uu3MepeHUe Ho3bl QIUKepa
[IyTeM CTAaTUCTHYECKOIO aHAJM3a, OCYIIECTBISIEMOro B peajbHOM BpeMeHU. CTAaTUCTHUYCCKUMH aHAIU3
OCHOBAaH Ha pa30MeHHM aMIUIUTYIbI CUMIHAJNA, XapaKTEPHU3YIOLIEro YPOBEHb (DJIMKepa, Ha OIIPEACIICHHOE
yuciio KiaccoB. CHUTHaAN ypoOBHSA (JIMKEpa ONpalivBacTCsl ¢ IMOCTOSAHHOM 4aCcTOTOH.

Kaxnaeiii pas, Korga ypoBeHb (PJIHUKEPA JOCTUTACT ONPEACICHHOINO 3HAYEHUS, CYETYUK COOTBETCTBY-
Jolllero Kjaacca go0aBsieT eIMHUALY K UMEIOLLEMYCS YHUCIY. BriOHMpas 4acToTy onpoca o KpanHer Mepe B
ABa pasa Oojblueil, yeM MaKCHMaJbHAas Yactota QJHKepa, MoJy4vyaroT B KOHIE UHTEpBAalla U3MEPEHMUA
OKOHYATEJILHBIM pe3y/bTAT aHAIN3a, KOTOPBHINA NPEACTABISIET COO0OM pacrpeaeeHue JTUTSIIbHOCTEN YPOB-
Her paukepa. CyMMHUpYs MTOKa3aHUSA CYETYMKOB BCEX KJIACCOB U BBIpakas MOKa3aHMe CYETIMKA KaKIOro
Kjlacca 1o OTHOUIEHHMIO K obled cyMMe, IoyqarT QYHKIMIO INIOTHOCTU BEPOSTHOCTU YPOBHS (JIHMKepa.

M3 sToilt GyHKIIMK NOJMYYAIOT MHTErpanbHy0 GYHKLUMUIO BEPOSITHOCTHA, MIPUMEHSIEMYIO IIPU OCYIIIECT-
BJIEHUU CTAaTUCTUYECKOI'O aHAJIU3a «BpeMsI—ypoBeHb (iMKepa». IIpUMeHsIeMbI METO CTATHCTHYECKOTIO
aHaJIM3a WUIIOCTPUPYETCSI HA pUCYHKE 2 (JUIST IIpOCTOTHI IfpeacTrasyieHbl 10 KiaccoB).

C UCIONB30BaHUEM MHTErpaJIbHON (PYHKUUU BEPOSITHOCTU MOTYT OBITh NOJYYE€HBl OCHOBHBIEC CTATUC-
THYECKHE XapaKTepHCTUKH QiMKepa, TaKMe KaK cpeaHee 3HAYEHUE, CTAHZAPTHOE OTKJIOHEHUE, YPOBEHL
dbaukepa, [peBbILIAEMbIA HA 3aJaHHOM YacTW HHTEpBasa HabmwoaeHUs (B I[IpoOlEHTax), U, HA0OOpOT,
OTHOCHUTEJIBHOE BpeMsl, B TEUEHHE KOTOPOIro YpoBEHb (PIMKEpa MPEBHIIIAET 3aJaHHOE 3HAYCHUE.

HMHuTepBan HaOMIOACHUST MOXET OBITh KPATKOBPEMEHHBIM T M JUIATEJBHBIM T, Ipyu4yeM JIATE/IbHbIN
MHTEpPBAI JOJDKEH ObITh KpaTeH KpaTKOBpeMeHHoMYy, T.€e. T} = n-T..

[Tpu npoBeeHUH CTAaTUCTUYECKOrO aHalu3a B pCAJIbHOM BPEMEHH Cpa3y Mocje MojJy4yeHUs pe3yiib-
TATOB Ha KPaTKOBPEMEHHOM MHTepBaie T, (3HaYyeHUE KpPaTKOBPEMEHHOW 03bl puiukepa Py) HaunHaeTcs
aHAJIM3 CJIESAYIOLErO0 BpEMEHHOr0 MHTEpBaiIa HAOMIOASHUS U Pe3yabTaThl MIPEABIAYILETO HHTEPBAJIA I10CTY-
MalT Ha BBIXOO (pAUKEpPMETpa.

[Ipu o6paboTke usMepeHMit Ha [UTUTEILHOM UHTEPBAIE T) KOHEUHBIN pe3ybTaT (3HAYCHUE JUTUTENb-
HOM J103bl ¢iukepa Pj) Oyner ronyyeH COBMECTHO € pe3yjbTaTaMH H3MEPEHMH Ha n KpaTKOBPEMEHHbIX
UHTepBaiax. ' padpuky HHTErpaIbHON (PYHKIIMM BEPOSATHOCTH, KaK IIPABWIO, COOTBETCTBYIOT HOPMAJILHOMY
3aKOHY pacripenc/ieHUsl.

3.6 Bopxonw! nmpubopa

361 Oburue MONOXEHMUS

B cooTBeTCcTBUY ¢ PYHKIUMOHAIBHONR CXEMOM (PUCYHOK 1) B riprbope nmpeaycCMOTpeHbI BbIXOABI MEXIY

6510kaMHu 1 1 5. Beixosl, oTMeYEHHBIE 3BE3M0YKOM, He SABISIIOTCHA 00A3aTCJIBHBIMH, HO MOT'YT OBITh ITOJIE3HBI
U151 60J1€€ MOJIHOIO UCIOJIB30BAHUSA BO3MOXHOCTEHN Npudopa npu aHaIU3e KojebaHu HanpsoxkeHus. [lpu

pa3paboTke npubopoB KOHKPETHOI'O THUIIA MOTIYT OBITH NPEAYCMOTPEHBI JOIONHUTEIBHbBIE BBIXOLHI.
362 Brixon 1
HaszxaueHue BoIX04a 1 ¥ CBSI3aHHOTO C HUM U3MEPUTENIS OrHbaroule CpeaHeKBaApaTUYHEIX 3HAYCHUM

HaIlpsDKEHHWSI 3aKJIIOYaeTcsT B TOM, YTOObI MpencTaBuTh POpMY KoJIeOaHM BXOAHOro HanpsikeHus. s
3TOT0 OCVILECTBI/ISIIOT KBaIpaTHYHYIO 00paboOTKY CUIrHaa, MHTErpMpOBaHNE HA UHTEPBAJIE MEXOY MOMEH-
TaAMU Mepexoaa HAMPsDKEHUS KaXIOH IMOYBOJIHBI Y€pe3 HYAb U M3BJICYEHUE KBaApaTHOIO KOpPHH.

[Ipn HeoOxonuMMoOCTH obecreyuTh JOCTATOYHYIO Pa3pellaIoly0 CIIOCOOHOCTh 1T HAOMIOACHUMS HA
BbIxoJe 1 KoneOaHUH HaNpsDKeHHUS Malod aMIUIUTyAbl ApeayCMartpHBalOT KOMITEHCAIMIO IMOCTOSAHHOU
COCTAaBJISIIOILIECH.
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363 Beixong 2

Beixon 2 B OCHOBHOM IIpeAHa3HayeH sl KOHTPOJISL 1 HACTPOMKHU Ooka 3.

364 Beixong 3

Ha Bpixeze 3 moay4yarT B peajlbHOM BpEMEHH 3HAYEHUS OTHOCHUTENBbHBIX U3MEHEHUN HAIPsSKEHUSA
AU/U, BeIpaXeHHBIE B ITPOIEHTAX, COOTBETCTBYIOLLINE OTHOCUTEIbHBIM M3MEHEHUSAM HAMPSIKEHUS CUHY-
counanbHoi ¢opMbl yactoroi 8,8 I'1l. DTOT BBIXOA MpeAHAa3HAYEH ISl PErYJIUPOBKU TNIPEAENTIOB USMEPEHUN
npudopa.

3.6.5 Boixon 4

Bexon 4 npenHasHayeH WA OTOOpaKeHUSI pe3yJIbTaTOB UHTETPUPOBAHUSI MIHOBEHHBIX 3HAUYCHUM
dbivKepa Ha HHTEpBAJIC BpeMEeHH | MUH.

3,66 Beixon 5

Ha BeIxozie 5 roJjiydyaroT MrHOBEHHBIE 3HAYEHUS QIMKepa Ui UX UHAWMKALUMHK U PETUCTPALIMH C LIENBIO
OBbICTPOM OLIEHKU HA MECTE WU, IIPU JJINTEIbHBIX U3MEPEHUSAX, C LIENbIO MMOCHEAYIOLIEH 00pa0OTKHU.

3.6.7 Brixon 6

Beixon 6 uMeeT HHTepdeC CBI3H ¢ YCTPOMCTBOM OTOOpaXEeHUSI HH(pOpMaLMU WIH 3allOMUHAIOLIUM
ycrpoiicTBoM. HemocpencrseHHo ¢ BhIXOAa 6 Npu UCTIONB30OBAHUM TpeolOpaszoparenisl «Luydpa—aHanorm
MOTYT OBITh ITONY4YE€Hbl KPUBBIE MHTETPAIbHON (PYHKUMH BEPOSATHOCTH.

4 Texnnyeckue TpedOBaHUA

4.1 O06oO1IeHHas YACTOTHAA XapaAKTEepHCTHKA npubopa
O06001IeHHAsT YacTOTHAs XapaKTepHCTUKA «BXol Iprbopa — BhIXOH OJI0Ka 4» npuBeacHa B tabauue 1

IUTST KoneOaHWH HaIlpsDKeHHWs] CHHYCOMIANBHON (opMbl U B Tabnuue 2 [uiA KojeOaHMl HalpsXeHUS,
uMerolux gopMmy MeaHapa. Ilopor BOCNIpUUMYUBOCTH (PIMKEPA YEJIOBEKOM COOTBETCTBYET €IWHUYHOMY
YPOBHIO Ha BbIXo[¢ Osioka 4.

O6001eHHasA YacTOTHAsl XapaKTepUCTHKA Ipubopa LieHTpUpoBaHA Ha 4yacrtore 8,8 'y ripu Koieda-
HHUSIX HaIpPSDKEHUS! CUHYCOMTAIBHON (POPMBI.

TpeOoBaHUS K IOrpelIHOCTH Mpubdopa o0eCeyuBaIOTCs, €CIH MIPY OTKIOHECHHUAX AMIUIMTYObI OTHO-
CUTEJIbHBIX U3MEPEHUH BXOIHOTO HAIpsSDKEHUS! CHHYCOMAaJlbHOH (popMbl WM GOpMbl MEaHIpa, HeE
[IPEBBIILIAIOLIMX +5 % 10 OTHOLIEHHUIO K 3HAYEHUSIM, YCTAHOBJIEHHBIM B Ta0auuax | ¥ 2, BhIXogHOE 3HAYECHUE

BOCIIPHUMYHNBOCTHU PABHO CAMHULIC.

Tadbnuua | — HopMann3oBaHHas YacTOTHASA XapaKTepUCTHKa Npudopa i KoJieOaHUit HallpsKeHUS CUHYCOU-
nanasHoH dopmbl (OTHOCUTENBHOE U3MEHEeHHe BXoJHoro HanpspkeHus AU/U pia equHUYHoOro
YPOBHA BOCIIPUMMYMBOCTHA HA BbIXOIE)

AMIUIUTYIIa OTHOCUTE/ILHBIX U3MEHEHUN AMIUIMTYNAa OTHOCHUTENLHBIX U3MEHEHUN
Hactora, 11 m};{anpﬂ}xcﬂnﬂ AU/U, % f Hactora, I'n TyHaHpH)KEHHH AU/U, %
0,5
1,0
1,5 1,080 10,5 0,270
2.0 0,882 11,0 0,282
2.5 0.754 11,5 (0,296
3.0 0,654 12,0 0,312
3.5 0,568 13,0 (0,348
4.0 0,500 14,0 0,388
4.5 0,446 15,0 0,432
5,0 0,398 16,0 0,480
5,5 0,360 17,0 0,530
6.0 0,328 18,0 0,384
6,5 0,300 19,0 0,640
7.0 0,280 20.0 0,700
7.5 0,266 21,0 0,760
8,0 0,256 22.0 0,824
3,8 0,250 23.0 0,890
24.0 0,962
25,0 1,042
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Tadauuna 2 — HopManu3oraHHasg 4acTOTHAsA XapaKTepUCTHKA NpUOopa Wi KojeOaHUM HarnpsaXeHUA B GopMe
MeaHOpa (OTHOCHTENBHOE U3MeHeHUE BxoHoro HanpsaxeHuss AU /U mis efMHAYHOrO YpOBHS

BOCITPMHUMYHUBOCTU Ha BLIXOJE)

YacroTta, '
0,5 0.514
1,0 0,471
1,5 0,432
2.0 0,401
2,5 0,374
3.0 0,355
3.5 0,345
4.0 0,333
4.5 0,316
5.0 0,293
3.5 0,269
6,0 0,249
6,5 0,231
7,0 0,217
7.5 0,207
8,0 0,201
8,8 0,199

|

AMIUIHTYAa OTHOCHUTEJbHbIX U3MEHEHUH ‘

Hanpscxkenuss AU/U, % |
|

cmr— = - —

Yacrora, I'u

e —— e ——

i

wl wi ol ull il l i L

wil

-h-umuw-—uop_mq_mm.hmtua—--ouw
OO QOO OCOCOCOOOWNO WK O L

B B DD DO DD bt premt st et gt ot it ok o et i et

il

AMIUTATYJIa OTHOCUTEJIbHEIX U3MEHEHHH

Hanpsokenus AU/U, %

—_———_—_—  —_—__——,—,—,—,— ——_—ee—— e — = s s e — ————————— L Bl Dy e e e e B S o e

0,200
0,205
0,213
0,223
0,234
0,246
0,275
0,308
0,344
0,376
0,413
0,452
0,498
0,546
0,586
0,604
0,680
0,743

4.2 BxomHou Tpanchopmarop

BxomHoil TpaHchopMaTop HANpsKEHUA HOJLKEH ObITh pacCYMTAH HA UIMPOKHUM IUAITIA30H HOMHUHAJIb-
HbBIX HAIIpSDKEHHUM CETH, NpeodpazyeMbIX K MaKCHMAJIBHOMY YPOBHIO, 00€CIIEeYMBAIOIUIEMY HOPMAJIBHOE
GYHKIMOHMpOBAHUE NpUOopa. PeKoMeHAyeMbie UIsT MCIIOJb30BAHUA ITPHU KOHCTPYMPOBAHUM MpHUOOpa
3HAYeHUST HOMUHQIBHBIX HanpaXeHUH ceTH U MX oTKJIOHeHHH B npenenax —30 %, + 20 % npuBeneHb B

Tabnuile 3.

JluamasoH OOIYCTUMbIX 3HAYEHMH HAaIpPsDKeHMS HA BXOLAE MOXET B COOTBETCTBUM ¢ Tabnuueh 3

coctasasaTh ot 40 mo 504 B.

KpaTHOCTb H3MEHEHHMsSI BTOPUYHOI'O HANPSIKeHWsI OTpaHUYMBAIOT B JMana3oHe 10 3,5 pas. [Lis 3Toro
BXOIXHOU TpaHchOpMATOP AOJDKEH UMETh, 110 KpailHe Mepe, Ba MPOMEXYTOYHBIX OTBOJA. Ko3dhPpULMeHT
TpaHcopMaLuu (OT NEPBUYHON OOMOTKM KO BTOPUYHOI) JOJIXKEH OBITh paBHBIM COOTBETCTBEHHO 504/U._,
a I yKa3aHHbIX oTBojioB — 276/U,. u 138/U,, roe U, — BHYTpPEHHHUI OMOPHBIA YpOBEHb HAIPsIKEHUS

rmpubopa (cM. 4.3).

Ilonoca mnporyckanug mo BxogaM Npubopa mo/mkKHa ObITh TAKOM, YTOOR! HE BHOCHUTH 3aTyXaHUsI Ha

yactoTrax no 700 I

Usomsauust Mexny nepsuyHoi oOMOTKOM BXOJHOro TpaHchopMaropa W APYrMMH 4acTSIMU Ipudopa,
He NpHCcOeIHHEHHBIMY K Hell, JOJDKHA BBLIEPXMBATh HanpspkeHUe 2 KB (cpemHekBaipaTUYHOE 3HAYECHUE)
B TeueHre | MUH. MexXny oOMOTKaMM JOJXEH ObITh 3/IEKTPOCTATUYCCKMM 3KPaH.

Tabnwuna 3 — JlMamazoHbl HOMMHAJBHBIX BXOIHBIX HANIPSDKCHHUN CETH

nlniie el 1

BxonHoe HOMHHaIbHOE HanpsokeHye U
(cpemHekBaapaTHYHOE 3HavyeHue), B

-

37,7
100
115
127
160
220
230
240
380
420

e

U,—30%, (U_), B

U +20%,(U__),B
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4.3 IlpeoOpa3zoBaresib BXOTHOIO HANPSKEHUS

[TpeobGpazoBaTenk HOKEH MOMIEPXKUBATH Ha BXoje OJioka 2 CpeAHEeKBAAPATHUIHOE 3HAYEeHHE MOJY-
JUpOBAaHHOro HanpsXeHuss 4yacrorot 50 I'y, paBHo€ BHYTPEHHEMY OIIOPHOMY YPOBHIO HAaNPSKEHUS
npudopa U, B COOTBETCTBMH C XapaKTEPUCTHKAMM BXOIHOTO TpPaHC(OPMATOpA, COXpaHsisi HEU3MEHHBIM
OTHOCHUTEJIbHOE 3HAYeHHWE M3MEHEHUS HAIMpsDKeHUs. BpeMs OTKIIMKA Npeobpa3oBartenst Ha CTYIIEHYATOE
N3MEHEHHE BXOIHOro HarpsokeHUs (BpeMsl M3MeHeHMs BbIXoZHoro HanpspkeHus ot 10 go 90 % ycraHo-
BUBLIErocs 3Ha4eHus ) JoJkHO ObITh paBHO 1 MuH. [losioca nmponmyckaHus rpeodpa3oBaTesia H0/1XKHA ObITh
JJOCTATOYHO IIHPOKOW IUIS NPaBUJIBHOTO BOCIIPOU3BENCHUSA KOJIEOAHUI BXOMHOIO HAMNPSIKEHUS, BbI3bIBA-
IoIMX dhaukep.

4.4 BerpoeHHBIH reHepaTop CHTHAJOB A8 KAJIUOPOBKH

[eHepaTop cUrHaaoB I KAIMOPOBKHU NOJDKEH CO3LABaThb CHHYCOMAAIBHOE HAMPSXECHUE YaCTOTOM
50 I'it, Mooy/TMpOBaHHOE HANPSIKEHUEM, UMEIOUUM (popMy MmeaHapa vyacroton (50/17) = 2,94 I'w.

KoHTpoJb Npy NpoBeAcHUN KAIMOPOBKU HOJIKEH OCYIIECTBIATLCA MO UHAMKATOPY, MO3BOJISIOIIEMY
YyCTAHOBUTH COOTBETCTBUE C 33JAHHBIM 3HAYEHUEM.

OCHOBHBIE XapaKTEePUCTUKMU reHeparopa st KaTHOpOBKMU:

- CHMHYCOMIAJILHOE HAIPSIKEHUE reHeparopa J0JIXKHO OBITh CHH(PA3HO ¢ HANIPSIKEHUEM CETH;

- riryouHa monynsaumyd AU/U nomkHa coctaBmsith 1 %;

- TIOTPEIIHOCTh YCTAHOBKHW YACTOTHI MOIYISLIMHY He TOoJUKHA IpeBbuath | %;

- YpOBEHb CUHYCOUIAIBHOI'O HAIPSXKEHUS I'eHeparopa HoJKeH olbecrnieyuBaTh padoty npubdopa s
BCEX ITPENESIOB U3MEPCHUHN.

4.5 KBaapaTHyBbli JeMOXYAATOP

biok 2 nokeH odecieunBaTh Ha BhIXOOE COCTABJIAIOIYIO BBIXOJHOTO HANMPSIKEHUSA, [TPONOPLIMOHANE-
HYI0O aMIUIMTYAE MOAYAUPYIOLUMX KoJjebaHUM Ha Bxole. Paboyuil amanaszoH AeMOAYAATOPa BXOIHOIO
HanpspkeHUs1 JoJKeH cocTaBaATe 150 % BHyTpeHHero onopHoro HanpstxeHus U

4.6 B3peumBaomye (GPUALTPLI

B3pemuBaoume GUWILTPhI, BXoAsIIKe B 610K 3, nmpeqHa3HAYEHBbI:

- JUIS MMOJABACHUSA MOCTOSHHOM COCTABJISIONIEH U COCTABISIOWIEN ABOMHOW YaCTOThI HAINPSKEHUS
CETH, IPUCYTCTBYIOILMX HA BBIXOAE HeMoAyisiTopa (AMIUIMTYOBI COCTABISIOIIUX 00Jic€ BBICOKMX 4YacTOT
[IPEHEOPEXKUMO MAJIbl);

- JUISL B3BCIUIMBAHUS KOJIE0aHUN HAIIPSIKEHUS. B COOTBETCTBUM C YYBCTBUTEIBHOCTRIO LIEMH «JIaMIIa—
[J1a3—MO30».

QOuibTp, MONABASIONIMI HEXeNaTeJbHBIC YacTOTHBIE COCTABJAIOIINE BXOJHOIO CUTH&IA, JOJDKEH
COJIEPXKATh BBICOKOYACTOTHOE 3BEHO IEPBOro mnopsiaxa (4acrota cpe3a Ha ypoBHe 3 ab okono 0,05 I'u) u
HU3KOUYACTOTHOE 3B€HO, B KaYEeCTBE KOTOPOTo MpUMEHSIOT GuibTp barrepBopra 6-ro mopsaaka ¢ 4aCToToH
cpe3a Ha ypoBHe 3 b, paBHo# 35 I'LL.

[Ipu sTOM YyuMTBIBaeTCsi, 4YTo cocrtapisgmouiass ABoMHoOM vactotrel (100 I') mopmamisieTcss Takxke
B3BeIMBAIOIIMM (unbTpoM Osioka 3. s mononmuurenwvHoro noxasjeHus1t yactoThl 100 I'i moxer OBITH
IIPUMEHEH PEXEKTOPHBIA QUILTP, OJHAKO 3TO HE HOJIKHO CYIIECTBEHHO IMOBJIUSTH HA peakiUIo Ipudopa
B 00J1acTH €ro pabo4yux 4acror.

4.7 Hepenarounas ¢pyuxuma 6j0Ka 3

C y4yeTroM TOro, YTO (WILTPHI, ONMCAHHBIE BBIIIE, ITOHABISMIOLIME HEXeJNaTeNbHbIe YACTOTHLIE
COCTABJISIIOLIME BXOOAHOTO CUTHAJNA, HE3HAYUTEIILHO BIIUSIOT Ha TOJIOCY IPOIYCKAHUS YACTOT, CO3aBaeMbIX
KOJIeOaHUSIMH HANPSKEHUs, NepefaToyHas GyHKUUS «BXOH-BbIXON» OyioKa 3 MOJMXKHA UMETh BUI:

Kmls_ © 2

F —— —————— BV ) %
(s) S2+2)\.S+(ﬂ% (l.l.-—(f—)(l“*‘ﬂ_)
3

rje s — KOMIUIEKCHBIM oneparop Jlaraca.
[1apameTpr! nepenaTouHOM QYHKUMHA JOJOKHB UMETh CAEAVIOLIME 3HAYCHUS:

K = 1,74802; A = 2n x 4,05981; w0 = 21 x 9,15494; w, = 2n x 2,27979;
w3 = 21 x 1,22535; w4 = 2n x 21,9.

[IpumMeuyanune — TpeGoBaHus K MOTrPEIIHOCTU NPUGOPA AOKHBI GBITH NOATBEPKICHDI TIPY UCIIBITAHUSX B
COOTBETCTBHH C pa3ieiioM 6.

6
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4.8 lHepexmouarelb npenesioB H3IMEpPEeHHi

[lepexuroyaresb IpEeAE OB U3MEPEHUN JIpeAHA3HAYECH IS YCTAHOBKU YYBCTBUTENBHOCTHU IIpHOOpA
MyTEM H3MEHEeHUS! KO3P@PUUHECHTAa YCHICHHS B 3aBUCHMMOCTU OT aMIUIMTYIbl HU3MEpPSEMbIX WU3MEHEHUM
HaTmpsLKeHUS .

[Ipenensl U3MEPEHU, BhIpaXCHHBIE B OTHOCUTEJIbHbBIX 3HAYCHUSIX U3MeHeHU HanpsoxkeHuss AU /U,
IIpYM CUHYCOMIAJBHOM opMe Moayssuuu ¢ yactotou 8,8 ' cocrasasror: 0,5; 1; 2; 3; 10; 20 %.

[Ipenessl U3BMEPEHUHA, COOTBETCTBYIOLIME 20 %, He SIBASIIOTCS 00s13aTe/IbHBIMM, TaK KaK ITpH 60JIBILOM
YPOBHE MOIYSILUU HEJITUHEUHOCTDL ACMOIYJISITOPa MOXET IMPUBECTU K OIIUOKAM M3MEPEHUSL.

4.9 BJOK KBaAPATHYHOH 00padOTKHM M HH3KOYACTOTHBIA CrJIAXKHBAIOLIMI (PHILTP

biok 4 BrinoJiHgET ABe QYHKIUU:

- BO3BOJUT B KBaJlpaT 3HaYeHUS B3BCLIEHHOro curHana ¢gpaukepa, MoAEIUPYs HENTHUHEHHOCTD XapakK-
TEPUCTUK BOCIIPUSITHAS LECIIU «[J1a3—MO3I»,

- CITIAXUBAET CUTHAJ, MOAeaupys 3ddEKT HAKOIIIEHHUSI B MO3re.

biok kBagpaTU4HOM 00OpabOTKM HOJIKEH MMETh HEOOXOAUMYIO YYBCTBHUTEJIBHOCTH IS U3MCPEHUS
TOMYCTUMBIX 3HAYCHUM uUKepa HA yacTtoTe 8,8 I

Criaxupaloiinid GWwIbTp A0JIXKEH IIpeACTaBIsITh U3 ceds HU3KodyacTOoTHBRIM RC-pMIBETp nepsoro
nopsiika ¢ nmocrossHHoi BpemeHU 300 mc.

4.10 OOmmiz MeToa CTATUCTHYECKOTO aHAIM3A
bJy1oK 5 JoJKeH ocyiecTBadarh o0paboTky cur- Tabanuua 4 — B3anMocBg3b MeXAY ITONOXEHUEM

HAJIOB Ha Bbixone O10Ka 4 B nUdppoBo#d dopMme ¢ NEPEKMIOTATCIIA HPCACI0B H3MCPC-
paspelIaloleil crrocobHOCThIO HE MeHee 6 OUT IpH HUH ¥ YPOBHAMM (rMKepa
MCITONIb30BaHMM He MeHee 64 kinaccoB. HacTtoTa onpoca VpoBeHb UIHKEPA B eIMHALAX TIOPOra
JTOJKHA OBITH HEe MeHee 50 UBMEpPECHUH B CEKYHAY. AU/U, % BOCIIPMMMYMBOCTH
B3anMocBs3b MEXIY MOJOXEHUEM IIEPEKITI0Ya-
TeJIsl penesioB U3MEPEHUI ¥ YPOBHEM, COOTBETCTBY- ?’5 lg
IOLLIMM HauBBICLIEMY KJIACCY HHTErpaibHOM PYHKIIUU ) 64
BEPOSITHOCTH, ITIOJYIYEHHOM [IPH CTATUCTUYCCKOM aHa- 5 400
AU3e, NpUBelcHa B TabauLE 4. 10 1600
HMurepsan HaGmonenust T, npu ompegeneHud | 20 6400

P, BeiOupaloT 13 pgaa: 1, 5, 10 u 15 MuH.

JITUTEIbHOCTh MHTepBaa HaOmoaeHusa T, npu onpeneaeHun Py, momkHa ObiTh KparHa T Ilpu
kparHocTd He MeHee 1008 T, = 7 cyt nipu T, = 10 MuH.

4.10.1 OneHKa KpaTKOBpPEMEHHON JO3B PprIuUKEpa

H3amepeHue Ha uHTepBaie HabmoaeHusa T, = 10 MUH I103BOJIAET ONpPeAE/SITh KPATKOBPEMEHHYIO JO3Y
¢pauxepa Py, 3HaUeHHE KOTOPOH MOXET OBITh ITOJIY4EHO B Pe3yJbTare MPOBOJMMOro B pealbHOM BpEMEHU
CTATUCTHUYECKOIro aHaJIM3a B OJIOKE J.

[Ipn 3TOM NpUMEHSIETCS cleayolas gopMmya:

P, =V 0,0314P; 1 +0,0525P+0,0657P310,28P ) o +0,08 P35,

rae Py y, Pios P3g, Pross Psos — YPOBHHU iiKepa, 3HaYeHUsI KOTOPBIX ObUIH MpEBbILICHBI B TeyeHue U,1; 1;
3; 10 u 50 % BpeMmeHM 3a uHTepBa1 HabmoneHust T,. MHueke «s» B popMyne yKasbIBaeT HA CIUIAXEHHbBIE
sHauyeHus Py, P;, Py, P5p. CrutaXxeHHble 3HAYEHUSI pAaCCYUTHIBAIOT IO CIEAYIOILUM QOpMysam:

Psps = (P3p+Pso+Pg)/3;
P105= (P6+P8+P10+P13+P17)/5;

Pis = (Py 7+P 1P 5)/3.

Benegcreue TOro, 4To IOCTOsIHHAask BpeMeHHU Inpubdopa coctasiasieT 0,3 ¢, 3HAYEHUE PO,I HE MOXET
OBICTPO U3MEHATHCS U CrilaxuBanue 1 Py He Tpedyercs.

4102 OueHkKa OJAMTENBHOU JO3HB GNAUKepa

MuTepBan Habmonenus 10 MUH, NIpUMeHSIEMBIM MpPU OLIEHKE KPaTKOBpPEMEHHOM IO3blI QMKEpa,
yaI00CH IJIs1 OLIEHKM KOJEOAHMM HANpsOKEHMsI, CO3JaBaEMbIX TEXHWYECKUMHM CPEJICTBAMM C KOPOTKUM
pabouyuM LUKIIOM. B ciayyasx, Korna HEOOXOAMMO YYHUTHIBATE CYMMAPHBIN 3 PEeKT HECKOJIbKUX HArPY30K,
CO3IAIOIIMX MOMEXH CJIyYallHBIM 00pa3oM (HalpuMep, CBAPOYHLIX aIllliapaToB, SJCKTPOABHUTaTe e ), WU
[IpUHUMAThb BO BHMMAaHHE HMCTOYHUKH iuKepa C UIMTEJIbHBIM M MEHSIOIIMMCH padodYuM LIMKIOM
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(HarpuMep, AYTOBbIE€ IJIEKTPUUYECKME TE€YH), HEOOXOOMMO OLIEHUBAThH MJIMTENBHYIO Ho3y ¢uinkepa. s
3TOTO JUIMTENBHYIO 103y diukepa Py, olpenensiioT Ha OCHOBE U3MEPEHUM KpaTKOBPEMEHHBIX 103 ¢uinkepa
P MpMMEHUTEJIBHO K NIEpHOAY HAOJIOACHUsI, CBA3AHHOMY C JUIUTEJLHBIM pabOYHM LIMKIOM HArpPy3KHU WU
[IEPUOJIOM, B TEYEHHUE KOTOpPOro HaONOHATEeNIh MOXET BOCIPUHMMATH (PIAMKEp, HaIrpUMep, HECKOJbKO
YaCcoB, UCNOJIb3YsI BhIPAXKECHHUE:!

rne Py; (1 = 1, 2,...N) — nocienoBarejabHble 3HaYCHUSI KPAaTKOBPEMEHHOM J03bI QIHKepa.
4.11 Pabouue ycaoeusa npumenenus npubopa (Kaumamu4eckue u mexanuyeckue eosoeiucmeyrouiue haxmopot)
SHAYEHUA GAUAIOUUX 6GEeAUMUH, XAPAKMEPUIYIOWUX KAUMAmMUYecKue U MexaHudeckue 6030elcmeus 6
pabouux ycao8usax npumeHeHust npubopos, a maxkxice 6 npedeabHbiX YCAOBUAX MPAHCNOPMUPOBAHUA, YCMAHAG-
AUGAIOM 6 MEXHUHECKUX YCAOBUAX HaA Hpubopul KOHKpemHO20 muna 6 coomeemcmeuu ¢ mpeboeanusmu

TOCT 22261 (mabauywt 2, 4, 5).

S IlpoBepka GYHKIIMOHHPOBAHUS

Ha Bxon npubopa AO/DKHBI OBITh IMOCIEOOBATEABHO ITOAAHbI KOMEOAHUST HANPSDKEHUSI, UMEIOIHe
(GpopMy MeaHIpa, C XapaKTepUCTUKAMU, IIPUBEACHHLIMY B TaOIHULIE J.

Bo Bcex ciayyagax KpaTkoBpeMeHHas 103a

Tabnuna 5 — XapakrepuCTUKH HCIIBITATE/ILHOTO CHTHANA  ¢yukepa Py, uaMepsemas mpuGopoM, HOKHA

Yucio u3MeHeHN#H OTHOCHTEIbHOE H3MCHEHHE HAIPSDKEHUS OprTh paBHa 1,040,05 (cM. 4.10.1).
B MUHYTY AU/U, % JOMONHUTENIBHO HEOOXOOUMO oIpele-
— R S — 772 e — JIUTh NOHAIa30H OTHOCUTEJIbHBIX HU3MCHEHUN
2 2.21 HaIpPsDKEHUs!, /I8 KOTOPBIX COOTBETCTBYIONUE
7 1,46 3Ha4YeHus1 Py MMET ImorpelutHocTh He Ooliee
39 0,905 +5 %. JIns storo BexuuuHbl AU/U, npuBeacH-
11%218 831(2)3. Hble B TAOMULIE 5, YBEIUYUBAIOT N YMEHBIIAIOT,

- COXPAaHsIA HEU3IMEHHOHW YaCTOTY [IOBTOPEHUS, U
nu3mepsioT Py,
Ecnu, HanipyMmep, Npy 4acToTe NOBTOPEHUs 7 UBMEHEHUN B MUHYTY KOJIEOaHMST BXOJHOIO HarlpsXe-
HMsI YBEJIMYUTD B 3 pasza oT 1,46 o 4,38 %, To P, nomkno ypemmunsatses ot (1,025) % no (3,015) %.

JIana3oH OTHOCUTEIBEHBIX U3MEHEHUM HAMNpsXeHUsI, B MNpeeiax KOToOporo MnorpelrHocTb nmpubopa
He MpeBbIIUAET 5 %, siBnsgercs pabourM nuanazoHoM npubopa. I1pu Hanuyuu B npubope nepexiIroyaress
[IpeJeJIOB U3MEPEHUM, YKA3aHHBIE MCIIBITAHUS JOJDKHBI OBITh ITPOBENEHBI JUIS KAXIOrO €ro IMOJIOKEeHMSL.

[IpuMevanue — OueHka BIUIHUA $a30BOH MOAYISALIMM BXOAHOIO HANPAXEHUSI M U3MEHAIOLLIMXCS] TapMO-
HAYECKHX COCTABISIONIMX HaNpsOKEHUA Ha MokKaszaHusa ¢ankepMerpa HaXxoauTcsl Ha pacCMOTPEHUH.

6 MeTtoapl HCIIBITAHUM

6.1 OOmme noJjoxeHns

[Ipy ucrisITaHUsIX NIPUOOPOB MPOBEPKY OTHEABHBIX OJIOKOB HE NMpOBOIAT. B cooTBETCTBUM ¢ TabiM-
maMu 1 1 2 goikHa ObITh NpoBepeHa o0001LIEHHAs YaCTOTHAS XapaKTEPHUCTHUKA «BXOJI NMpUOopa — BBIXO]
Ojloka 4» MPH BO3ACHCTBHM CUHYCOMINANBHBIX KOJACOaHU HanpsxeHUS U KolebaHuit, uMeroux dopMy
MeaHapa. KpoMme Toro, mpoBepsioT pe3yabTaThl CTATUCTHYECKOTo aHaiu3a (6JIOK 5) B COOTBETCTBUHU C
paszesoM 5 U tabnuue 5. UcnbiTaHus MPOBOAAT HyTEM H3MEHEHUs ITYOHMHBI MOLYJLILMU KOJIeOaHUA
HAMpsCKEHUS Ha BXoae MpUOopa TakuM oOpa3oM, YToObl MTUKOBOE 3HAYEHHME MOKa3aHUH npubdopa ocrapa-
JIOCh MOCTOSIHHBIM M PaBHBIM €IMHHLIE. ECJIM OTHOCHUTENIBHLIE U3MEHEHUS HAIIPSKEHMSI HAa BXojie TIpubopa
P YKA3aHHBIX YCJIOBMSIX HaxoUSITCS B IIpenenax +5 %, 1o npuboOp NpU3HAETCS YIOBJIETBOPSIOIIMM
TPeOOBAHHUSIM.

6.2 TIpoBepka 3JIeKTPHYECKOH NMPOYHOCTH H CONPOTHMBJICHMA M30JSLMH M MCIBLITAHMA HA COOTBETCTBHE
TPeOOBAHMAM IJIEKTPOMATHUTHON COBMECTHMOCTH

Byael vcnibITaHW U30ISILMM 3JIEKTpPUYECKUX Lierned npubopa yKasaHbl B Tabauie 6.
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Tabnunua 6 — [IpoBepka 2JeKTPUYECKOM TPOYHOCTH U CONIPOTUBIICHUA H3O0JALMHA JEKTPHUUCCKUX BXOIHBIX
Leneyr U HENeU JeKTpOnuTaHug

Homep
VCIILITAHMS HauMeHOBaHHe UCIILITAHKS
] DeKTpudecKas IIPOYHOCTD
U301
2 ConpoTUBJICHHE N30ISLHH

EnuHNIa usMepeHns

xB

kB

(cpenHekBaJipaTHUHOE 3Ha4YeHu¢E)

(MOCTOSTHHEIM TOK)

Crnioco® noaayu HUCHbITATEIbHOTO
HanpsDkeHus ), 3HayeHWe MmapaMeTpa

d

2

0,5

D Cwm. ripuMedanue [/ K Tabmuue 7

lIposepika snexmpuueckol npo4HoOCMU U CONPOMUGACHUA U30AAUUU 31eKmPU4ecKux yeneu npubopa — no
I'OCT 22261.
Buabl vcrnbITAHMH WIS OLEHKHW YCTOMYMBOCTH IpHOoOpa K 3JEKTPOMATHUTHBLIM TMOMEXaM (Iajiee B
TEKCTe — ITOMEXHU) yKa3aHb! B Tabuuie 7. IIpu npoBeaeHUM UCIIBITAHUN 0O111as HYJIEBAst TOUKA 3JIEKTPOH -
HbIX CXeM HOJKHA ObITh coeJUHEHAa C KOPIYCOM INpHOOpa U 3alHUTHBIM 3a3¢MJICHUEM.
HUcnblTadus, ykazaHHbIE B Ta0auie 7 rmon HoMepaMu 1—4, IIpoBoIsT LJis1 BXOOHBIX LIEEH M Lereit
3JIEKTPOINTUTAHUS TIpUOOpa, IoJ HOMEPOM 5 — Ui Liereil 31eKTpONUTaHuA, ITod HoMepaMu 6—9 — 1

Ipudopa B LIEJIOM.

CTereH! XEeCTKOCTU HCHBITAHHMW YCTAHOBJIECHBI C YYETOM TOro, YTO IMPH HOPMAJIBHBIX YCIOBUAX
NMpUMEHEHUA Ipudopa BHEIIHEEC O0OpyOOBaHUE IMMOAKIIIOYAIOT K €ro BBIXOAAM C ITOMOLILI0 KOPOTKUX
IKPAHUPOBAHHLBIX KaOesieH.

[Ipy npoBeaeHHUU UCHOBITAHUMA B MEPUOMA BO3JACHUCTBUA M I10CIE TPEKpalleHUsS TIOMEXH POBEPAIOT
(GYHKLMOHUPOBAHHUE MpUOOPA B ISITH TOUYKAX, PABHOMEPHO paCIIpeACHISHHBIX 1O JUAIa30HY €ro BXOIHOM
XapaKTEPUCTUKMU.

Tadbnuua 7 — McnbiTaHus Ha YCTOMYHUBOCTE K ITOMEXaM

i
Homep
UCTIbITa-
HUS
]
2
3
4 KoHayk-
TUBHBIC
I[IOMEXN
1
S

Crniocob nogaym vicnierra- | Kpurepuit
TCJIBHOTO HaIIPSDKCHHUA KayecrtBa
Emvnuua | INpumeua- | (cM. nipuMedaHue 1), |byHKUMOHU-
Bun momexu U3MepeHMs HUE 3HauYeHHE napaMeTpa pPOBaHMS
r (CM. npuMe-
a 6 yaHue 2)
MHUKPOCEKYHIAHBLIC MMIIYJILCHEIC [
MIOMEXH 00JbINOM 3HEPIrUHU kB 3 2 ] B
1/50 mxc no I'OCT P 51317.4.5 1
KOHIYKTUBHEIEC ITOMEXU, HABOJIN -
MbI€ PpPaJHOYaCTOTHBIMH IIOJISIMU B 4 10 — A
(0,15—80 MI'w) no I'OCT P 513174.6 -
KonebarenbHbie 3aTyXarwllue
nomexu o FOCT P 51317.4.12) KB > 1 0,5 B
HanocexyHaHpie VMITY/IbCHBIE
nomexu nio JOCT P 51317.4.4 kB 6 2 2 | B
Hvmammuecke u3-| IlpepriBa-
MEHEHHMsI HaIlpsiKe- |HUsS Hanps-
HHUSA 3NIEKTPOIIUTAHUA [KEHHU 4, |
no IOCT P 51317.4.11| mmremsHoctb| Ilepuon 7 S A
[IpoBanbl
HaIpsLKEHUS:
YPOBEHbD % Utsom 7 30 A
mmteapHOCTE| Ilepron 23 L
Boi6pochl I
HAITPSDKCHMUS:
YPOBCHD % UHQM 7 120 A
| wmrenbHocTh | Ilepuon 25 *
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Oxonuanue mabauys 7

Cniocob nmonayuy Ucnbita- | Kputepuit
HOMBp i TEJIbBHOT'O HAIIPLKEHUA KayecTBa
Emnunnia | [pumeva- | (cM. IIpuMevanue 1), | pyHKUHOHH-
MCIIbITA- Bux nomexu U3MEpEeHNA HUE 3HaYCHUE MapaMeTpa | poBaHMA
i " (CM. rmpuMe-
| ir YyaHue 2)
a 6

| VS W Ry SS———— —. ; ot o e ey = T T e : s e S =
Konayx- | DiexTpocTaTHuecKue pas3psiibl 110 8 (BO3NMYIIHEIA pas3psn) A
6 tuHbie |[OCT P 51317.4.2 kB 8 4 (KOHTAKTHBIA pa3psi) B

NOMexH
[ . - — i i - - - .
MarsurtHoe I10je NPOMBILICH-
7 Hoif yacrothl no fOCT P 50648 A/Mm ? 30 | A
| U3nyyae- ' ] T ]
o MELe , gICMTI‘I}r)n;ngg MarHUTHOE MOJie Mo} Y (0 100 B
- | noMexm - A ) — ,,
PaagyMoyacTtoTHOE  3neKrpomar-
9 uutHoe noje (80—1000 MI'n) no B/M 11 10 A
TOCT P 51317.4.3

[IpuMevaHnus K rabnuduam 6 u 7:

1 CriocoObl 1mogayy MCNbITATENBHBIX HATIPSDKCHUM:

a) MEXIOY KOKIBIM 3aXUMOM LENH U 3a3¢MJICHHBLIM KOpITYCOM IpHOOpa;
0) MeXIy KaXIbIMH IBYMSH M3 3aXXVWMOB LIETIH.

2 Kpurepuu KadectBa QYHKIIMOHMPOBAHUS IIpHOOPA 1P HCINHITAHHUAX HA TTOMEXOYCTOMYUBOCTD, XaK B NIEpHOK
BO3JIEHCTBUSA, TAK WU IOCJE NpeKpauleHUus NoMeXH, NOJDKHBI ObITh YVCTAHOBIEHHBI B TEXHHYECKOH NOKYMEHTALMU Ha
IpHOOP U OTPAXEHHI B MPOTOKOJIC UCTIBITAHMM HAa OCHOBE VKA3aHHBIX HUXE KPUTEDMEB.

Kpurtepuin xadvecrBsa PYHKIMOHUDPOBAaHHUA A

B nepuon Bo3AcHCTBHA M NHOCHAE IIpeKpallicHHA NMoMeXH npHbop HOLKeH INpoAokaTth PyHKIIMOHHPOBATD B
COOTBETCTBUMM ¢ HazHayeHHeM. He Hdoryckaercd YyXVALUEHHS padouyMX XapakTepUCTHK IIpUbopa HMKE YPOBHS,
YCTAHOBIIEHHOIO M3TOTOBUTENIEM IIPUMEHHNTEIBHO K MUCIOJIB30BAHUIO NpUOOpa B COOTBETCTBUN ¢ HA3HAYCHUEM, MU |
NpeKpallieHUs] BBITIOJIHEHUS IIPpHNOOPOM YCTAHOBIIEHHOH (PYHKIIMH.

Kpurtepunit Kadyecrsa PyYyHKUHOHUpOoBaHUA B

[Tocne npexpalleHNs NoMeXy IIpUOOP HoJiXeH MpoaoKaTh PYHKIIMOHUPOBATL B COOTBETCTBMH ¢ HA3HAYEHUEM. |
He pomnyckaercs yxyauueHUst pabouymx XapakKTepUCTHK NpuOopa HMKE YPOBHSI, YCTAHOBJICHHOTO M3rOTOBHUTEIEM
NPUMEHUTEJIbHO K HCIIONB30BaHMIO IIpUOOpa B COOTBETCTBMM € Ha3HauYeHHMEM, WIHM IIpEKpalllcHHMS BHINIOJHEHUS
NIpUOOpPOM ycTaHOBJIIEHHOM QYHKUMH. B rieproi Bo3JCHCTBHSA ITOMEXH JOITYCKACTCA YXYALIIEHHEe pabouynX XapaKTepHC-
TUK nipubopa. BMmecre ¢ TEM ripekpallicHHe BhITIOJHEHHA MpUOOPOM ycTaHORIEHHOM YHKUMHM Wi U3MEeHEeHUe
IAHHBIX, XpaHUMBIX B NaMATH Ipubopa, He NoNnycKaeTcs.

3 Meron ucnbitanuii — no [OCT P 51317.4.5.

4 Meton ucnuitauuit — no fOCT P 51317.4.6.

5 Meroxn ucnuitanuit — no I'OCT P 51317.4.12.

6 Meton ucribiraduit — no JOCT P 51317.4.4.

7 Merton ucneitauuit — 1o TOCT P 51317.4. 11, Unon — HOMUHGABHOE HANPAICEHUE CeMU INeKMPONUMAHUA.

8 Meron ucneitaHuil — 1o I'OCT P 51317.4.2.

9 Meron ucnbiraumii — no FOCT P 50648.

10 Meton ucneiranui — no fOCT P 50649.

11 Meton mcnbitanmii — o I'OCT P 51317.4.3.

— wFiFlmilr . i il il — - - —

lonyckaemuie 3Hauenus uHAycmpuasvHulX paduonomex, co3dagaemuix npubopom, u memoost Ucnsima-
Huti — 6 coomeemcmeuu ¢ IOCT P 51318.22 (kaacc b).

6.3 Hcnoimanusa na eoideiicmeue KAuMamuiecKux u Mexanumecxux gaxmopos

Memodu ucnveimanui Ha o3delicmeue KaumamuvecKkux U mexanuveckux gaxmopos — no I'OCT 22261.
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PucyHok 2a — YpoBeHb ¢uinkepa Kak GyHKIIMA BpEeMEHHU

B xayecTBe IpHMepa [MOKa3aHO HAIMYME CUTHAIA B Kjiacce 7
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Pucynok 26 — WUHTrerpanbHas GyHKIMSA BEpOSITHOCTH HJIMUMS CHTHana B Kinaccax 1—10

PucyHok 2 — OCHOBHBIEC ITOJIOXKCHMS METONA CTaTHCTHYECKOro aHAJIM3a «BpeMs — YPOBEHDL (IMKepa»
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NMPHUJIOXKEHHUE A
(0Dsi3aTeIbHOC)

CnocoObl noBbINEHHS TOYHOCTH OUEHKH (umKepa

CyllecTBYIOT pasIMYHbIC CIOCOOBI OfOecrie4eHMs1 TOYHOCTHU OLEHKH (auKepa NPUMEHUTEIbHO K IHHMPOKOMY
niana3oHy yciaoBui. HekoTophle U3 3THX CITOcOo00B yKa3aHbl HUXeE. [Ipu yciaoBUM obecrieyeHus yCTaHOBJIEHHOH B
HACTOALIEM CTaHAapTe ITOTpEeIHOCTH M3MepeHuit (5 %) mna TpebyeMoro aMama3oHa 3HAYeHUI OTHOCHTEIbHBIX

M3MEHEHMH BXOTHOIO HAIIpsOKCHUA MOXET OBITh IPHMEHCEH NI000M M3 3THX CITOCOOOB WJIM WX KOMOWHAIIMA.

Bo MHorux ciy4yasx 4yacTHBIE 3HaueHUS ypoBHeH ¢nukepa Py, HeobGxoanmelie mia BeluMcieHus P, He Oynyr
COOTBETCTBOBATh OMPEACTACHHOMY KIAcCy U HOJIKHBI OBITE MOAYYEHBI ITYTEM UHTEPIOMALMHA (WIK 3KCTpPaNoJISILIUHN)
MeXay UMEIONIMMHUCSH 3HAUSHUSIMMU.

A.l JInneilinaa MHTEpPNONALMA

IIpn miHeitHOM HHTEPNONALIMA TIONHYIO Hixany Kiaccubukaropa F, pasaenssior Ha N paBHBIX YacTei, Tak 4TO
MHTEPBAI 3HAYEHHUH, COOTBETCTBYIOLIMIA OTAC/IBHOMY Kinaccy, cocTapigeT F /N. O6o3HaunM yepes n HOMep Kiacca,
KOTOPOMY COOTBETCTBYET ypoBeHb dukepa P,. YposeHb duukepa, COOTBETCTBYIOLUMMA KIACCy 1, PACIIOJIOXEH MEXIY
sHayeHueM (n—1)F,/N, npespiaeMbiM B TeyeHne Y _ ; MPOLICHTOB BPEMEHU MHTepBaJia HaOIIOAeHUIA, ¥ 3HAYEHUEM
n F/N, npesoiiiaeMbIM B TeueHHe Y MPOLEHTOB BpeMeHH. IIpn nuHedHON MHTEepnionsaumu ypobeHb guiikepa P,
COOTBETCTBYIOLIHUH TPOLIEHTY BPEMEHH Y, PaBCH:

F Y, — Y
~(n—3 )

P, =

A.2 HennnelHass uHTEpNOAAINA

Ecin nuHeHaa vHTepnoJsauuMa He obecrieuuBaeT HEOOXOAUMON TOYHOCTH, MUCIIOJNBL3YIOT HEJIUMHEHHYIO UHTEP-
noaauuio. Hpu 3ToM pekoMeHayeTcsa NpUMEHSATh KBaIpaTUYHYIO QOPMYIY Uit YPOBHEH (pnMKepa, COOTBETCTBYIOLLIMX
TPEM CMEXHBIM KJ1acCaM Ha MHTETrpalbHOM (PYHKIIMM BEPOSTHOCTH. JHaYyeHHe P, ompedensiioT U3 BhIpaXeHua

Pk=-l;—fs-(n 14+ (H, - VHY),

2H,
3 1
roe H, = —2—Yn —2Y, + EY“ 1
H, = - 1 .
2 Eanl — Yn 9 n+b

H; = H2 — 4H)(Y,_; — Y));

Y, — INPOLEHT BEPOATHOCTH, COOTBETCTBYIOLIMI Kiaccy n (cM. A.1).

A.3 IlcepnoHyeBasi TOYKA NepeceyeHns

MoXeT CnyyuTbCs, YTO OJMHO WIM HECKOJIbKO 3HaYeHWH ypoBHel (umKepa P, npeacrasisiolinx MHTeEpec,
HaXOOUTCA B MHTECPBRAJIE, NMPHUHAICKAUIEM ITEPBOMY KJI1accy.

OnbIT MOKa3bIBAET, YTO HMHTEPHOAAUMA MEXIY HYJIEBBIM 3HaYeHHEM M BepxHeH IpaHMLIEHM IIepBOro KJjacca
NPpUBOAMT K OIMOOYHLIM pe3ybTaTaM, Tp¥ 3TOM TOAPAa3yMCBAacTCsA, YTO HYJICBOM YpPOBE€Hb OydeT NpeBBILIEH C
BeposATHocThi0 100 %. Ha npakTuke xpuBasi TUIIOBOH MHTerpaJlibHOH YHKUUM BEPOSTHOCTH MOXET IepecekaTb OCh
BEPOSATHOCTEH B TOYKE 3HAYUTEIbHO H¥Ke OTMETKM 100 % M 3aTeM NpoXOaUTh BEpTUKAJIBLHO BBEpX Mo ocU. Crniocob
YMEHBIIECHNASA OlUMOOK B 3TOK 001acTH 3aKITIOUACTCS B IKCTPAITOJSALIMA KPUBOA UHTCIPAILHON QYHKLIUU BEPOSITHOCTH
JI0 MEPECEYCHMS ¢ OCBIO Y VI ITOJIYYEHHA TICEBIOHYJIEBON TOUKM repeceyeHus Y,. Y, ONpeAcssiioT U3 CAeAyIOLero
BEIpAKEHNA:

A.4 Hemuelinag mxana

CTraTUCTHUYCCKUMA aHaIU3 MoxXeT ObITh Oonee 3ddeKTHUBHBIM M TOYHBIM, €CJM KJIACChl HMEIOT H3MEHACMYIO
ILIUPUHY UHTEPBAJIOB.

Moxer OBITH MCIONB30OBaHA JiorapudMMUecKaa 1llKana, KoTopass OObIYMHO I103BOJAECT IPHUMCEHUTDH JIUHEHHYIO
MHTEPNONANNIO U M30exaTh ornpencicHnsa ICeBAOHYICBHIX TodeK nepecedcHMs. JIpy 3TomM o0paboTka moJsiHoro
IMana3oHa BXOOHBLIX HAIMpPSXKCHUNA MOXET OCYIIECTBIATLCA O€3 NepexkimcueHus Ipeacnos usMepeHuil. C apyroi
CTOPOHBI, JIMHEMHBIM KnaccHMUKaTop MOXET ObITh MCIIONB30BAaH Ha BbIXoAEe Ojsioka 3 npubopa, HO IpU 3TOM
HEOOXOOUMO NEPEKITIOYECHHE TTPEACTIOB N3MCPECHHH.
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