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Bpencane

Crangapt MBK 61000-3-2—94 gengerca acteio cranzapros MBDK cepmm 61000 «Br1eKTpOMarHuT-
Had COBMECTHMOCTE» COTTIACHO CICIYIOIIEH CTPYKTYPE:

Yacte 1 OCHOBEH

O6uiee paccMOTpeHue (BBEIcHKE, (DYHIIAMEHTAIBHBIE TIPUHITHIIEL)

OmnpenaeacHAsa, TEPMHHOIOTHA

YacTte 2 DIeKTpoOMArHUTHAS ODCTAHOBKA

Onucadye ICKTPOMATHATHOH 00CTaHOBKH

Kraccuhukanmsg 3IeKTpoMarHUTHOH 0BCTAHOBKH

YDPOoBHH MEKTPOMATHHTHOH COBMCCTHMOCTH

Yacre 3 HopMmh

HopMEI TOMEeX0SMHCCHH

HopMBl TOMEXOYCTOMYIHBOCTH (B TeX CIyIadx, KOTda OHH HC ABILIOTCH MPCIMETOM PaCCMOTPCHHA
TEXHWYeCKHMH KOMHTETAMH, Pa3padaTHBAIIMME CTAHTAPTE HA TIPOITYKITHIO)

Yacte 4 MeToIb MCIIBITAHUA H H3MEPEHHUH

MeTonb H3MEPEHHI

MeTooH HCTHETAHHIA

YacTte 5 PykKoBoZcTBa IT0 YCTAHOBKS H IOMCXOMNOIABICHHIO

PykoBoacTBa M0 YCTAHOBKE

PykoBoACTBa MO MOMEXOIIOTABICHHIO

Yacte 6 OOIIHe CTAHIAPTEHI

Yacte 9 PazHoe

Kaxxnag gacTk mompasnemsaeTca Ha Pasieikl, KOTOPEEC MOIYT ORTH ONYOIHKOBAHE KaK MEXKIVHAPOII-
HBEIE CTAHTAPTH THOO KAK TEXHHIECKHE OTYCTEL

YKa3zaHHALIC CTAHIAPTE H TCXHHYCCKIC OTYCTH OYVIYT ONMYONHKOBAHH B XPOHOIOTHYCCKOM TODPAIKS
H COOTBETCTBCHHO NMPOHYMEPOBAHEL.

HacTtosgimas 9acThk NpeacTaBIgaeT co00H CTAHIAPT IeKTPOMATHUTHOM COBMECTHMOCTH, PACIIPOCTpa-
HAIIIHICAS HA TPYMIITY OTHOPOIHOH MPOIYKITHH.



(M3BK 61000-3-3—94)
TOCYITAPCTBEHHBIHN CTAHJIAPT POCCHUMCKON ®OENEPAIINH

CoBMecTHMOCTh TEXHHYECKAX CPE/ICTE 2MeKTPOMATHHTHAS
KOJIEBAHWS HAIIPSIZKEHWSL 1 @JINKEP, BBI3BIBAEMbBIE TEXHUYECKUMHA
CPEACTBAMMH C IIOTPEB/IIEMbBIM TOKOM HE BOJIEE 16 A (B O1HOHN PA3E),
MOAKTIOYAEMBIMHA K HU3KOBOJBTHBIM CHCTEMAM BJIEKTPOCHABKEHWA

HopMEI H MeTO/IRI HCTIBITaHHIA

Electromagnetic compatibility of technical equipment. Voltage fluctuation and fliker impressed
on low-voltage supply systems by equipment with rated current <16 A. Limits and test methods

Jdara seeaenns 2002—01—01

1 O6aacTs npaumMenenuns

HacTogimuii cTaHTaApT paclpocTpaHsIeTcsS HA MeKTPOTeXHMIeCKHe, STIEKTPOHHEIS U paduoiiekmpon-
Hbie M3NMETHS W ATIMAPATYPY ¢ MoTpedideMBIM TOKOM He Dofee 16 A B omgHOM (aze, MOTKIIOUAEMEE K
HU3KOBOTLTHEIM PACTIPEIEMUTENRHEIM BIEKTPHICCKIAM ceTIM 9acToToi 50 T11 HOMHHATEHEIM HATIPSKE-
HueM daza-AeiTpank ot 220 mo 240 B (manee B TeKcTe — TeXHMIECKHE CPEJICTRA).

CTaHIapT yCTAaHABIMBAET HOPMEI W3MEHEHWI HATIPSDKEHWS, KOTOPHE MOTYT ORITE CO3TAHK TEXHH-
qecKAMH cpefcTeaMu (TC) TIpH HCITHTAHWAX B PETTTAMEHTHPOBAHHEIX YCIOBHSX, W COTEPKHUT YKA3ZAHUS TI0
METOIAM OTIEHKH.

Ilpu cofiarodenun HOpM, YCMAHOBACHHBIX HACMOSWUM CIMGHOQPIMOM, J0ANCHE 00ECHEYUBAMBCT 2CKHIPO-
MACHUMHAS COBMECIRUMOCHb HUSKOBOABMHBIX PACHPedeUmenbHbiX IAEKMPUHECKUX cemell 1 ROOKMOUAeMbiX K
wum TC 6 uacmu Konebanuti Hanpawcerus u guuxepa, cosdasaemmx TC.

Yemanosaennoie Racmoswum cMan0apmom HOPMb: Q0ANCHB Oblimb RPUBCOCHB 8 CIMAHOAPIAX 1 MEXHU-
ueckoi doxymenmanuu ra TC Konkpemuozo euda (muna).

HcnETaHuS B COOTRBETCTBMH C HACTOAIINM CTAHIAPTOM SARISIOTCI THTIOBEIMH (MCITHITAHWUAMH OTHOTO
WA HECKOMBKUX 00pasnos TC, H3roTOBIEHHKIX B COOTBETCTBHH C OMPENENEHHON TEXHUMECKOH TOKYMEH-
TAMTWEH, UMEIMX HISHTHYHEIE XAPAKTCPUCTHKH, C TENBbI0 TOITBEPIHTE COOTBETCTBHEC TPeOOBAHMSIM
HACTOSIIIETO CTAHIAPTA).

Hpumewanue — Jna nompefinocmell IKoOHOMUKU Cpansl onpedenenue ucnnmanuti — no FTOCT 16504.

Ycnopus TPOBENeHWS WMCHBITAHWHA TC HCKOTOPHIX BHIOB YCTAHOBJICHEI B IMPWIOXKCHHHA A, CXcMa
MCIBITATEILHON YCTAHOBKH IIPDHBCICHA Hd PHUCYHKC 1.

IIpumMmevanusy

1 Hopmbi, YCTAHOBTEHHBIE B HACTOAINEM CTAHIAPTE, OCHOBHIBAIOTCS Ha ONEHKAX H0361 QUiKepa, HabmonasMoro
MpH HCHOIR30BANMI JAMIT HAKATHBAHKHA ¢ GHCIHPATBHBIME HUTSIMKA Harpsoskenrem 230 B u mommocteio 60 Br,
BHI3BIBAEMOTO KOIEOAHIAMI [MHTAOIIEr0 Hapsokerns. g CHCTEM ¢ HOMPHATHHBIM HATIpsSKeHriesM dasza-HeiTpanb,
meremrM 220 B, u/wnmn gacrotoii 60 T11 HOpMBL M cXeMa WCITHITATETBHON YCTAHOBKH HE PaCcCMATPHBANHCE.

2 Crenwaneusie TC, re meronie MHPoKoil cheprl IPHMEHEHIIA, CXEMHO -KOHCTPYKTHBHEIE PEIIe sl KOTOPHIX
He TMO3BOISIIOT O0ESCIEUNThL COOTBETCTBHE HOPMAM HACTOALIErO CTAHZAPTA, MOIYT IOMIEXATH OrPAHNYEHUSM B
YCTAHOBKE W TPeGOBATH pa3zpellcHus 3HePTOCHAOKAIOMNX OPraHu3anuil nepes MOAKIIYEHNEM K BIEKTPHYE CKUM
CETSIM.

Pyxoropctro o onenke ykaszannaex TC npusegeno B 1]

Tpebosanun Hacmosueeo cmandapma aBAsIOMCs OL30MEAbHbIMIL.
Codepaicanue cmandapma MIK 61000-3-3—94 nadparo npamois wpupmom, donoinumensivie mpedo-
sanua Kk cmandapmy MBK 61000-3-3, ompaxcarowtie RompetHOCHIL SKOHOMUKI CIAPAHDBL, — KYPCUBOM.

H3nanue ounuAIBLHOE



2 HopMaTHUBHBIE CCBLIKH

B nacmoswem cmandapme ucnoas308ansl coolaku Ha [1j—[4], a makyce caedyroujue cmanoapmos.

TOCT P 8.568—97 Tocydapcmgennas cucmema obecnedenus eduncmen usmepenui. Ammecmayus ucnoi-
mamensroeo o6opydosanus. OcrOBHbIE ROAONCEHUS

TOCT 13109—97 Baexmpuueckas snepeus. CoBMECHUMOCHb MEXHUHECKUX CPedCms IACKMPOMAsHIUM -
Haa. Hopmer kavecmea sAeKmpuHeckoll JHEPSUU 6 CUCIMEMAX IACKMPOCHADNCEHHA 00Uez0 HAHAMEHUS

TOCT 16504—81 Cucmema zocyfapemeernbix ucnamanui npodyicyui. Hersimanus u KORMpons Kaue-
cmea npodykuuy. Ocrogrbie mepmurol ik onpedenenus

FOCT 22261—94 Cpedcmea usmepenuil anexmpuyueckux u masrumuoex seauyun. (fuue mexnuuveckue
yeaogus

FOCT 23875—88 Kaueemeso anexmpuueckoil snepeun. Tepmunst u onpedeaenus

TOCT 30345.4—95 (M2K 335-2-7—93) besonacrochs 006X W QHAACZUHHBIX D2AEKMPUHECKUX HPU-
Oopos. Jonoanumenshoie mMpefoSaHUs K CIUDAABHBM MAlitHOM

FOCT 30372—96/TOCT P 50397—292 Coemectiumocme MEXHUYECKUX CPEOCING INCKHIPOMAHIIMAASN.
Tepmuner u onpedeaerus

TOCT P MPK 335-1—94 bezonacnocme GeimogbiX U QHAAOCHYHBIX dAeKmputeckux npubopos. Obujue
MpefosaHus 1 MeMOdbl UCHBITRAHUE

FOCT P351317.4.15—99 (M3K 61000-4-15—98) Cosmecmumocme mexsi4ecKix cpedeme dexmpomas-
numnas. Oauxepmemp. Texuuueckue mpebosanus u memods: UCRbIMAHUL

3 Ounpenenenns

B nacmoguem cmandapme npuMeHIon mepmunsi, yemanosaennsie 8 FOCT 16504, TOCT 23875, TOCT
30372/FOCT P 50397, [3], a maxxce caedyrowue:

3.1 OrudawImas cpeTHeKBATPATHUHEIX 3HAUeHWH HanpskeHus U(t) — cmynernyaman epemenHos
yrKYUA, 00PA306aHHA CPeOHEKBAOPAMUMHDIMI SHAYCHUAMY HORPSMCeRUS, OUCKPERHO OnpedelenHbiMU HA
Kayedom noaynepuode HANPANCEHUS OCHOBHOU uacmompl (PUCYHOK 2).

3.2 XapaKTepHCTHKA H3MeHeHUS HanpskeHHsa AU(L) — hyHKIINSA BpeMEHH, ONpeIeiseMas H3MeHe-
HHAMH CPEIHEKBAIPATHIHEIX 3HAYCHHIH HAMPSKCHUA MCKIY HATCPBATAMH BPEMEHH, KOTIA HANPSXKCHHS
HeW3MeHHO, TI0 KpaiiHed Mepe, B TeueHue | ¢ (cM. 4.2.3 ¥ PHCYHOK 2).

3.3 MakcHMalbHOE M3MCHEeHHE HanpsxeHus AU, — pasHOCTh MEXKIY MAKCHMAJIbHBEIM M MHHH-
MATEHEIM 3HAYeHUAMH XapaKTepHCTHKHA M3MEHEeHHWs HATIPSKEHHUS (PHCYHOK 2).

3.4 YcraHoBHBHIIcEeCsS M3MeHeHHE HanpsxkeHUd AU, — pa3sHOCTh MEKIY HBYMS CMEKHBIMH YCTAHO-
BHBIIMMHCSA 3HAYCHHSIMH HANPSCKCHHSA, PA3ICICHHEIME, M0 KpaiiHeH Mepe, OTHHM 3HAYCHHCM XapaKTe-
PUCTHKH M3MEHEHUS HATIPSLKEHUST (PUCYHOK 2).

IIpusmeaanne— Onpenenenis 3.2—3.4 OTHOCATCH K aGCOMIOTHBIM 3HAYSHISM (DasHbIX Hanpskerwit., Tis
OTHOINEHUH BelHdnH 3.2—3.4 K HOMHHAJIBHOMY 3HAYEHHIO (ha3HOro HanpskeHus U, B HCIBITATEIbHON VCTAHOBKE
g venbitaniid TC (prucyHOK 1) MpHMEHSIIOT TePMHHBL

- XAPaKTePHCTHKA OTHOCHTENBHOIO MaMenerns Hanpsxkerns A(t) (ompegenenne 3.2);

- MAKCHMAaJIEHOE OTHOCHTENbHOE M3MEHSHIE HATIPSIKEHHSA Opay (OnIpenenerre 3.3);

- VCTAHOBHEIICECH OTHOCHTEIBHOS I3MeHeH e Hanpstkenist d,. (onpenenerre 3.4).

TlosicHeHWS YKA3AHHBIX TEPMITHOB JAHBI HA PUCYHKE 3.

3.5 Konmehanus HATIPSSKEHUS — CEPHST M3MeHEeHHT HIIM HEeTpepHBHOE M3MeHeHHE CPeTHEKBATpaTH -
HOTO 3HAYCHHS HATIPSIKEHHA.

3.6 DIuKep — cyOBEKMUBHOC BOCHPUSIIUE YEAOBEKOM KOACOQHUL CEEMOB020 MOMOKA UCKYCCIMBEHHBIX
HCIMOYHUKOE OCBEHEHIL, GbSEUHHOE KOACOUHUAMU HANPINCEHUS 6 AeKMPUHeckot cemu, AUmMarmell mu
HCPMOYHURCL.

3.7 KpatkospemeHHast 1o3a (mikepa P — KOIHMUecTBeHHAS XapaKTepUCTHKA (MIMKepa 38 KpaTKui
MEePHOI BpeMeHH (HECKOIBKO MUHYT); 3HadeHNe P, = 1 cOOTBETCTBYET MOPOTY BOCIPHATHS.

3.8 dmarenenas nmoza dummkepa Pj, — KommdyecTBeHHAS XapaKTEPHCTHKA (IMKEPA 34 IIUTEILHBINA
MEPHOT BpeMEeHH (HECKOMBKO YACORB), OIEHUBAEMAsI ¢ HCTIONMB30BAHNEM TIOCTETOBATETRHEIX 3HAUCHUT P,

3.9 OnauKepMeTp — CPEICTBO M3MCPCHMM KaKMX-THG0 KOMICCTBCHHEIX XapaKTCPHCTHK (DIHKepa.

IIpuwmeganne— O6braHo mamepsor Py 1 Pp.



3.10 Bpemsa BocIpHATHA QIIMKEPA ty — MURUMAABHOE 8PeMA 04 CYOBeKMUBHO20 B0CTIPUSIIUL YEA08EKOM
KOACOAHUL CBEIOB0E0 HOMOKA, BHI3BAHHBIX KOACDAHUAMU HARPANCEHUR ORPEOCACHHOL (hopMbL.

4 OneHKa KoJeOaHWil HANPSKEHHS W 103bl (hIHKEpa

4.1 Onenka OTHOCHTeILHBIX H3IMEHeHHI HanpsukeHus d

OCHOBOH I OICHKH (QIHKepa gBIsTerTcd GopMma KPHBOH H3MEHEHHS HAMPSKEHWS HA 3L8KMMAax
ucnriryemoro TC (UTC), T. e. pasHocTs AU MeIy TBYMA TTOCTeTOBATETEHEMH 3HAYS HHSMH OTHdafoIeit
CpeTHEKBATIPATHIHHIX 3HAUeHHH hasHbrx Hampsxenuit Udt) u U(t,):

AU = U(t))—-U(ty). (1)

3HaueHAS oTHBAIOIIEH cpeTHEKBaTPATHIHEX 3HadYeHHN HanpsokeHns U(t) u U(t,) TomKHB ORTH
H3MEPEHHE HIH pacCUUTaHb. IIpn ompemeneHMH 3HAYMEHHH OTHOAONMIE CpeTHEKBAIPATHIHEX 3HATCHHHA
HAIPSOKEHHS ¢ HCIOMb30BAHHUEM OCIIHIUIOIPAMMBI HEOOXOTHMO MPHHHMATL BO BHHMAHHE JI00bIe HCKaXKe-
HIA (POPMEI KPHBOM, KOTOPEE MOTYT HMETh MccTo. MaMeHeHne HanpsokeHHS AU oGycIoBIeHO H3MEHE-
HHCM IMAJCHHS HANpPSKCHHA Ha CTAHIAPTHOM IIOIHOM COIIPOTHBICHHH 7, BHI3BAHHOM H3MCHCHHCM
norpedsiemoro MTC KOMIUIGKCHOIO TOKA OCHOBHOH 4actorel Al, AL, u Al npencraBistior coboi coor-
BETCTBEHHO aKTHBHYIO M PEaKTHMBHYIO COCTABIIONINE M3MEHESHNT KOMIDTEKCHOTO ToKa Al

AT=AL-jAL =T(t)-1(y. 2)

IMIpumMegarnusy

I I, wiMeeT HONOXATENbHBIH 3HAK [T 3aa3IHBAOIIIX TOKOB 1 OTPHIATETBHEI — IS OTIePERAIONIIX TOKOE.

2 Ecim rapMormgeckye cocrasngiomyue Tokos I(t)) i I(t;) coctasnaor meree 10 %, BMecTo cpemmeKBaqpaTHy-
HBIX 3HAYEHHI1 TOKOB OCHOBHOH YaCTOTHI MOXET OBITh MCTIONB30BAHO CPENHEKBAAPATHYIHOE 3HAYEHHE OOIIero ToKa.

3 Hna ogrodasabix 1 cuMMeTpraHb Tpexdasnsix TC namenerne HanpsaxeHnsa AU MoxeT ObITh MPUOTIKEHHO
orpeneneHo 1o dopmyie

AU=|AL, R+AT X], 3)

rae Al,, Alg — aKTHBHAS W PEaKTHRHAA COCTABIAIONINE HAMEHEHIS KOMTINEKCHOTO TOKA Al;
R, X — sneMeHTHl CTAHIAPTHOTO MOJHOTO COMPOTHBIeHNA 7. (M. pHCYHOK 1).
OTHOCHTENBLHOE W3MEHEHHME HATIPSKEHHS BREMUCILIOT 10 GropMyTe

AU 4)

=

n

4.2 OneHka KpaTKoBpeMeHHO# 036 duikepa P,

Kpamrospemennyro dozy dumurepa P, onpedeasrom e coomeemcmeuu ¢ Memooduiol, npusedeHpol 6
TOCT 13109.

B tabmure | nmpruBeneHH anbTePHATHBHEE METOIH OIICHKH P I KonebaHWH HANPSOKESHUS DAt -
HOTO BHIA.

Tacnumuoa 1

Burn xomebaHmil HApaKeHHs Merop oneHku P,

Konebanna HANpsKCHUA ITPOU3BOJBEHOTO BHAA HEHOCPQI[CTBEHHHG H3IMEPCHMA

Konebanra HANPSKEHWs TPOW3BONBHOTO BIHAA, OIS KOTOpbrX| Momemuposarnre
onpemensercs 3naverme U(t) HermocpeicTBEHHBIC H3MEPEHS

Ormbaonmas CPeaHeKBaIPATIHIHRN H3IMEHOHHH HANPSIREHIT | AHATHTHISCKIN MeTOH
COOTBETCTBYET PHCVHKAM 5—7 1pu  gacrore mogropenws| Momenmuposatiie
KoneGanui Menwie 1/c HemnocpecTsennbie H3MepeHHs

QOrubarolnas W3MEHEeHH HanpsskeHus uMeeT QopMy MeaHapa Hcnoneszopanye kpusoii Py = 1 Ha pucyrke 4




421 ®OaruKepMeTp

Hnst KoneGaHW HANPSKEHHS IPOM3BOILHOIO BWIA OLICHKA MOXKET OBITh OCYHISCTBICHA IIYTEM
HeToCcpeJICTBEHHEIX M3MEPeHHH ¢ HMCTONB30BAHHEeM (UIMKEepMeTpa, YIOBISTBOPAIOIIETe TPeOOBAHUAM,
YCTAHOBNeHHEIM B FOCT P 51317.4.15, mogkmodaeMoro Tak, Kak yKaszaHo B pasnene 6. IlpumMeHeHWMe
(GruKepMeTpa SBRIIETCd STATOHHEIM METOTOM OIEHKH cooTkeTcTBHS TC HopMmaM, YCTAHOBIEHHEIM B
HACTOAIIEM CTAHIAPTE.

Cepmugpuxayuonnvie ucnomanug TC Ha coomsememsne HOpMam (pAUKePa, YCMAHOBACHHbM 8 HACHIOSHIEM
cmandapme, OCYHIECIBAIION C RPUMEHEHUEM (pAuKepMempa.

422 MogenrupoBaHHE

B crygae, Korma HM3BECTHA XapaKTCPHCTHKA OTHOCHTCIBHOTO H3MCHCHMS HampsokeHHS d(t), mia
OIIEHKHA Py MOXeT OHITE MPAMEHEH METO MOJICTHPOBAHNS C HCTIOJIB30BAHAEM KOMIBIOTEpA.

423 AHATIUTHYECKWH MeTOI

Hdast KpHMBRIX W3MeHeHWH HATPIKeHHWS HEKOTOPHX BHIOB, MOKA3AHHEIX HA PHCYHKAX 5, 6 W 7,
3HadeHue P, MoOxXeT OBITH ONPENENICHO AHAIMTHYECKMM METOLOM € MCIHOJIB30BAHHEM COOTHOLUCHMI

(3) u (6).

Ilpumevganusa

1 TlorpermiocTh ONUpeneieHns 3naterns Py aHaTHTAIECKHM METONOM HE HOKHA Tnpessimars +10 % B
CPABHEHWU ¢ Pe3yNLTATAMMU, NMONYIEHHBIMH ¢ IPUMeHeHHeM GInKepMeTpa.

2 AHANMWTHYECKWIT MeToj He MPHMEHSIOT, eclii WHTEPBAN BPeMEHH MEXAYy OKOHYAHHEM OJHOTO H3MEHeHWS
HATPSOKEHHS M HAYAIOM CIeayIonero Menee 1 c.

4231 OnmucaHnne AaHATHTHYECKOTO MeTOOa
st KasKmoi KpUBOH OTHOCHTENTRHOTO H3MEHeHHS HATPSKeHWS OMNPeIensdioT BpeMs BOCTIPHSITHS
¢dmukepa {; B ceKyHIax 1Mo (GopMyIe

te = 2,3(Fd, )32, (5)

rie d,,, — MaKCHMalbHOE OTHOCHTENRHOE N3MEHEHNE HATIPSTKEHNS, KOTOPOE BRIPAKAETCS B MPOIIEHTAX
OT HOMHHATBHOIO HAMPSKEHNS;
F — xoshduiiaeAT npHUBeIeHUsI, ONpeIeNsIeMEli B 3aBHCHMOCTH OT BHIA KPHMBOH HM3MeHEeHHS
HanpsokeHHs (eM. 4.2.3.2).

CymMMa BpeMeH BOCIIPHATHS (IMKepa Xl IV BCeX Y4HTEIBACMEIX H3MCHEHHIH HANIDSKCHUS B IIPEICIax
odiero WHTepBata BpeMeHH T, (B CeKyHIax) ABIACTCA OCHOBHOM I OUCHKH KPATKOBDEMCHHOM [103bI
¢dmaxepa Py, Ecim obmmii maTepBan speMeHn T, BHIOPAH B COOTBETCTBHM C 6.5, T.€. ABIAETCS MEPHOTOM
HaOMIOOCHHS, TO

P, = (Z /T )2 (6)

4232 Ko PHUHECHT NPUBCICHHUSH

KoaddrmenT npruBetenns MpeodpasyeT KPABYIO ONHHOYHOr0 OTHOCUTEIBHOIO M3MEHEHHS HalIps-
skeHus d(t) B sKBUBATICATHOE 3HaYcHUE no3wl dmakepa (Fd,,.).

Ilpumevganusa

1 KoaddirrimenT npusee s i CTYNeHYATHR MIMeHeRl HATPSREHIA PABEH euHIe.

2 Kpupasi OTHOCHTENLHOIO HAMEHEHHS HANPAKEHIS MOKeT ObITh H3MEPEHa HEIOCPEICTBEHHO (CM. PHCYHOK 1)
PUTH PACCINTAHA MO CPeIHeKRAPATHIHBIM 3HATEHISIM TOKA, noTpebisemoro UTC, B COOTBETCTBHH ¢ BHIPAKEHUAMH

(D—(4).

KpuBasg OTHOCHTEIBHOTO HM3MCHCHHS HANPSKCHHS MOXET OBITH IIONYY4cHA € MCNOIB30BAHHEM
rpadmka HAOMIICHHHA B TCUCHHC MOCICIOBATEIBHEIX IIEPHOI0B, paBHEX 10 Mc.

Kosddpmmment npusegenns F MoskeT OHTH OOpeneleH MO PHCYHKaM 5, 6 B 7 IMPH YCIOBHH, YUTO
KPHBHIE OTHOCUTEIBHEIX M3MCHCHHUIH HAIMPsLKEHHMS COBMATAIOT C XapaKTepHCTHKaMH, NPHUBCIEHHBIMM Ha
YKa3aHHEIX pHCcyHKaxX. JI1g onpemeneHnus F HeodXoTHMO:

- HAa#TH MAaKCHMATbHOC OTHOCHTCIBHOC H3MCHCHHC HANpPSIXKCHHI d,,, (B COOTBCTCTBHH C DHCYH-
KoM 1);

- Haiiti Bpemss T B MUIIHCEKYHIAX, COOTBETCTBYIOINEE KPUBON H3MEHCHMST HAMPSIKEHUS, KaK
MOKA3aHO HA PHCYHKAX 5, 6 1 7, M McXoas U3 3HaUeHus T, onpenemiTh 3Had9eHne F.

IMMpumewanne— OIKIOHEHNE 0T XapAKTSPHCTHK, [IPHBSISHAEX HA PHCYHKAX 5—7, MOXET HMPHBECTH K
HEIOTIVCTHMBIM OMIFHOKAM.

4



424 UcnonprszoBanue Kpusoil P, =1

B cinyuae MsMeHeHMI HAMPSKEHWS, UMEOIINX (GopMy MeaH/Ipa, ¢ OTHOCHTENIRHEIM H3MeHEeHHeM
HanpsoxkeHHs d rpadMk, TPHBSICHHBIH Ha PHCYHKE 4, MOXEST OBITH MCIIONB30BaH IS OIpedcTcHHS
OTHOCHTENBHOIO M3MCHEHHST HAIPSDKEHHS, COOTBEeTCTBYIOMEro P, = 1 171 TaHHOH 4acTOTHl IIOBTOPEH S
W3MEHEHMIH HANPSOKEeHH. YKA3aHHOE OTHOCUTENBHOE M3MeHeHNe HAIPSKEeHUS obo3HavaioT dy,,. 3Havue-
HHME KPaTKOBPEMEHHOMN MO3H (uiMKepa Py, COOTBETCTBYIOIISE M3MEPEHHOMY 3HAYCHMK) BEIMMMHBI d,
OTIPENENAIOT U3 cooTHOoMmeHHS P, = d/dy;,,.

4.3 QOnenka aETenbHo0l 10361 daukepa Py,

Jumensuyro dozy dunkepa Py orpedeasiom 8 coomeemcmsuu ¢ MemoOJuKol, YCMOQHOBACHHOU 8
TOCT 13109.

dnurensHYI0 D03y (hmkepa Py ofpelensior s WHTepBana HAOTIONeHW, papHoTO 2 1 (cM. 6.5).
3naueHue P, ocobeHHO BaxHO NomxydHTh 11 TC, IINTeNTBHOCTE Pabodero MUKIA KOTOPHX COCTABISIET B
HOPMAJIBHEIX YCIOBHAX Gonee 30 MHH.

5 Hopwmbl

¥YcranosieHABIE B HACTOAIIEM CTAHAAPTE HOPMEI IPUMEHSAIOT K KOJICOAHWAM HAIIPAXKCHHAS H QIIHKEDY
Ha cereBhx 3axuMax MTC, U3MEPEHHBIM WIM DACCYMTAHHBIM B COOTBETCTBHHW C TPEDOBAHHUSMU Pa3lena
4 mpu coGMIONCHWH YCIOBHI MCHHTAHWE, YKA3aHHEIX B pazgciac 6 W mpwioxeHnH A. Hcnwrradms,
NPOBEJACHHBIE JJIS TIOITBEPKIEHWS COOTBETCTBHS YCTAHOBICHHEIM B HACTOSIIEM CTAHAAPTE HOPMAM,
paccMaTpuBaKT KaK THMOBLIE.

Hacrosmuii cTaHIapT yCTaAHABIMBACT CIECIYIONIHAE HOPMBIL:

- KpaTKOBpeMeHHas no3a duimkepa Py, He mookHa npesumars 1,0;

- IIATeNbHAS 1033 dmKepa Py, He momkHa mpeBwmiath 0,65;

- YCTAHOBHBIIEECs OTHOCHTEIBHOS H3MEHEHHE HAlpsKeHus! d, He HOJXKHO NPEeBBIIATE 3 %;

- MaKCHMATREHOE OTHOCHTEMTRHOE U3MeHEHHE HaNPskeHNA ., He TODKHO MPEBHIMATh 4 %;

- XapaKTePUCTHKA OTHOCHUTEIBHOTO H3MCHCHHS HamnpsokeHus d(t) He TOMKHA MpeBHRIIATE 3 % s
HHTEPBATA BpeMEeHH H3MEHEeHHSI HAMNPOKeHM:, Domnbitiero 200 Mc.

Ecnn M3McHenNs HANPSXEHWA BRIZBAHEL DYYHBIMH NEPEKTIOYCHHAME WIH 4acTOTa WX IIOBTOPDEHHS
MeHbline 1/9, HopMmil Py, 11 Py, He ycTaHABTHBAIOT. B YKA3AHHBIX CIy1AIX TPHMEHSIOT HOPMHBL, OTHOCSITITHECS
K d,, d. .. n d(t), ymAOKeHHEIE Ha 1,33.

YcTaHOBIEHHBIE B HACTOSANIEM CTAHAAPTE HOPMBI HE MPUMEHSIOT NMPU OTKIIOYeHUSX TC W MpeprI-
BAHWAX HATIPSDKEHMS, CBA3aHHBIX C aBaPUAHBIMA YCTIOBUSIMU.

Ombop obpasuyos TC mpu ucHBIMAHUAX HO COOMSEMCIEUE HOPMAM, YCHIUIHOGACHHBIM 8 HOACIOSHEM
CIAROAPME, OCYUIECNBLIIONM 8 COOMBEMCMEUU ¢ MpeBOBaRUSIMY, VKASUHRbIMU HUNCE, eCIH UHbE mpefosuHls
He yemarosnens: 8 cmardapmax wa zpyanst TC uan TC ronicpemboeo suda:

- npu ucneimanuax onsimuex TC omOuparom ne MeHee mpex odpasuoe, ecau u32omosieHo toee mpex
uzdeanti, u gce 00pasibi, eCcAl U3E0MOBAEHO MPU U MeHee u3deauil;

- KQAHYecmeo o0pasuos, RO08EpaeMbiX UCTIBIMAHUIM HE HOMEXOYCHOUHUBOCHIb 8 YCAOBUAX CEPUIHOCO
npouzeodcmea, yemanagauearom ¢ TY na TC xonkpemnozo muna uau 6 Rpocpamme UCABMIGHULL,

- (18 cepmupUKQHUORAEBIX UCHUMARUE OMOuparom odur oopasen. B o00CHOBAHABIX CAVYAIX RO PETHeHUID
Opeana No CEPMUpUEALUN wucae 00pasyos moxcem fumb yeeauyeno. TC edunuunoco swnycxa (umnopma)
HCRBLNBIBAIOM KAXCO0Ee 8 OMOeABHOCHIL.

Hopmer kosebanuil manpascerus u aukepa, evisvgaemsx TC, cuumaom GbiMOIHEHHbIMU, €CAU Ce
HCHBIMAnHbe 00pa3ibl Y0061eme0paIONm HOPMAM HACMOAIEZ0 cmandapma.

6 YcaoBusa HCObITAHMI

6.1 Odmue moaoKenns
HcnETannsa He DODKHE TIPOBOTNUTLCI MpHMeHNTeNBHO K TC, co3gaHde KOTOPHIMH 3HAMHTETLHEIX
KOIeDaHUH HANPSKEHNUS WIH (QIIHKEepa MAJIOBEPOATHO,



Hng menerrannii TC Ha coOTBeTCTBHE HOPMAaM, YCTAHOBICHHEIM B HACTOAIIEM CTAHIAPTE, HCIIOME-
3YIOT MCHHTATENRHYIO YCTAHOBKY, cXeMa KOTOpPO¥H NpUBeIcHA HA PHCYHKE 1.

HcnpiTarenbHas yCTAHOBKA BKIIKOYAET:

- HCIIBITATSIBHOS HAIPSKCHHC ICKTPONHTAHNS (CM. 6.3);

CTAHIAPTHOE TIOMHOE COTIPOTHBIEHHE (CM. 6.4);
- UTC (cMm. mprmoxcHHE A);
ecltl Heobxomumo, mukepMerp (M. JOCT P 51317.4.13).

OTHOCHUTENRHOE M3MeHeHHe HamnpmkeHns d(t) MoxXeT OHTH M3MepeHO HelMoCcPeACTBEHHO WIH pac-
CUHTAHO TI0 CPeTHEKBATPATHYHEIM 3HAUCHUSIM TOKA, KAaK YKa3aHo B 4.1. JI1g onpegene HAS KPaTKOBPEeMeH-
HOH 103wl gmkepa P, cosmasaemoil MTC, nomken OBITH NPUMEHEH ONMH W3 METOIOB, IPHBEICHHEIX
B 4.2. B COMHUTENBHEIX CTy4YasaX 3HAMeHHe P JOTDKHO ORITH M3MEPEHO 3TATTOHHBEIM METOJ0M C UCMONB30-
BaHHEM (DIHKEpMETpa.

TMMpuwmevanwne— Ecmnm UTC npeacrasnset codoii cummMerpranoe tpexdasznoe TC, nonyckaeTcsa n3MepsTh
JUIIG OAHO W3 TPeX Ga3HBIX HANPAKEHUH.

Hceromanusa Ha coomeemcmsue mpedOSaHUAM HACMOSWEZ0 CMAHCGPMA NPOBOOAM NPl HOPMATBHBIX
KAUMAMUHECKUX YCAOBUAX!

- memnepamype oxpyxcaioweeo gosdyxa (25x10) °C;

- OMAOCHMENBHON BAaxcHOCHE eo3dyxa 30—80 %;

- ammocihepuom dagienuu 84— 106,7 xlla (630—800 ymm pm. cm.),
ECAH UHbIE MPefosaniia He YCmanogaenb 6 cmandapmax ua epynnet TC win TC konkpemnozo suda.

Cpedemaa uzmepenuii, ApUMEHIEMbie Hpit IpOsedentu UCHbimaniil, 00axcHbl Obifllb NOBEPEHBL 8 COOMBEM -
cmeuu ¢ [4]. Henwmamensuoe ofopydosanue A0axcHo Gbimb QmMMeCcmOosano 8 COOMEEMCMENIH ¢ MPefosaHUIMU
TOCT P 8.568.

6.2 TlorpemHocTh H3MepeHmit

BermamHa ToKa moDKHA OBITh M3MEPEHA ¢ MOTPCUTHOCTRIO He Boitee +1 %. Ecam BMeCTo aKTHBHOTO
H PEAKTHBHOIO TOKOB H3MEPSIOT (Pa30BEIH YOI, IIOTPELTHOCTE H3MEPEHHA HE TOJDKHA NPEBLIIATEL 2 rpa.

OTHOCHTETBHOS M3MEHEHHE HANPSIKeANs d MODKHO ORTH M3MEPESHO C MOTPENTHOCTEIO MeHee 18 %
(TI0 OTHOIIEHHIO K MAKCUMATBHOMY 3HAMEHHIO d,,.). [ToTHOE cOMpoTHBIeHHE MeNH, BKITIOUAS BHYTPEHHEE
COINPOTHUBICHNE HCTOYHHKA HCIIEITATEIBHOTO HANPAXKEHN HIeKTPOIATannd, HO ueknodas UTC, nomrkno
OLITE PABHEIM 3HAYECHUIO CTAHIAPTHOTO CONPOTHBICHAA. CTAOUIBHOCTE M 3HAYCHHSA JOIYCKOB IEMEHTOB
YKa3aHHOTO TIOIHOTO CONPOTHBICHUS JOJDKHBL 0DeCHeYMBATE CYMMAPHYID OTHOCHTEIBHYIO TTOTPENTHOCTh
oTipefieieHHsT BeTmIMHE d MeHee 18 % B TeueHNe BpeMeHN UCTTEITAHWIA.

IIprumeaan e — YKA3aHABI HIDKE METOI HE IIPUMEHSIOT, ECITH H3MEPSIEMBIC BETHUHHEL OTH3KH K HOPMAaM.

Ecii monHoe cOMPOTHBICHAE NCTOYHWKA MCHHITATETFHOTO HATIPSKCHAS IMEKTPOITHTAHUS HE MOKET
OBITE TOYHO YCTAHOBICHO, HAMIPUMED, B CIy4Yae, KOTTA YKa3aHHOE MOTHOE COTIPOTHBICHUE MOABEPKEHO
HEIPENCKA3YEeMBIM H3MECHCHHAM, TOMYCKAETCS BKIIOYATE MEXKIY MCTOYHHKOM HAMPSDKEHWS W 32KHMMaMH
HTC xoMIimeKcHoe COTPOTHUBICHHE, AKTUBHAS W PEAKTHUBHAS 9ACTH KOTOPOTO DABHE COOTBETCTBEHHO
AKTHBHOH W PEakKTHBHOH 9acTH CTAHIAPTHOIO IIOJHOTO CONPOTHBICHMA. 3aTeM MPOBOIAT H3MEPCHHS
HATIPAKCHUH HA 333KWMAaX HCTOYHWKA, NOJKITIOYEHHEX K CTAHTAPTHOMY TIOTHOMY CONMPOTHRICHHUIO, W HA
saxkumMax MTC. JIn1sa npHMeHEeHHI Pe3YIBTATOB M3MEPEeHHI HEO0OX0IHMO, ITOOH MAKCHMAIBHOE OTHOCH-
TEILHOE M3MEHCHHE HANPSKEHHUA d .., W3MEPEHHOEC HA 3aKMMaX WCTOYHHMKA HANPSXCHHS, COCTABIAIO
meHee 20 % 0T MAKCUMAIBHOTO OTHOCHTETHHOTO M3MEeHEHWST HATIPSTKEHUS ., Ha 3akumax MTC.

6.3 HcnmTaTelanHoe HAMpPSGKeHHe 3MeKTpONHTAHHS

HcnrTarenbHOS HANPSKEHNE 3IEKTPOTTHTAHNA (HANPKEHNE XOIOCTOTO X0/1a) MOJDKHO OBITE PABHBIM
HOMWHATEHOMY HanpsKeHMO saekrponurannsg UTC. Ecin MTC paccunTaHo HA TPHUMEHEHHE PASTHIHBIX
HATIPSDKEHWH SMEKTPONMUTAHHS, HAMPSGKEHWE TPH UCHEITAHUSX TTOMKHO cocTaBasThk 220 B mns omHobdas-
Hex TC u 380 B (iuAeiiHoe HanpsxeHue) mis TpexdasHex TC. OTKIoHeHNe UCITHTATENEHOTO HATIPSIKE-
HUS OT HOMHHATREHOTO 3HAYEHWST TOIDKHO ORITE He Gonee 12 %. YacToTa »>MeKTPOTTUTAHUSA TOLKHA OHTH
B mpepenax 50 I'm #0,5 %.

Koadhrmne HT HcKaskeHUA CHHYCOMTANEHOCTH KPHBOI HATIPSOKEHUS He TOJDKEH MPERBIATE 3 %.

KoebaHus HWCIHTATETBHOTO HANPSCXCHHA B TCUCHWE BpeMecHHM HWcnbTaHuK TC moryckaeTcd He



YUHUTBIBATh, €C/IM KpaTKOBpeMeHHas To3a (umkepa Py, MeHble 0,4. BRIIOJIHEHHUE 5TOTO YCIOBHUS TODKHO
OBITL TIPOBEPEHO Ieped HAYAIOM H MHOCIC OKOHYAHHS KAKIOI0 HCIILITAHHS.

6.4 CranmaprHoe nojiHoe CONPOTHBICHHE

CraHgapTHOEe MoJHOe compotubncHe ama MTC mpencrapiager coboil MOTHOS CONMPOTHBICHHE,
HCIIOTB3YeMOe MPH PACUYETAX M H3MEPSHHH OTHOCHTEThHBIX M3MeHeHHH Hanpsxkennd d ¥ BemnauH Py
u P,

3Ha4YCHHUA IIOIHOTO CONPOTHBICHAA PA3IHYHEIX YICMCHTOB IIPHBCICHE HA PHCYHKES 1.

6.5 Ilepuon HaDIOMEHHS

Iepron HabmomeHns T, I OTIeHKH 103 (hIMKepa TIPH H3MEPEHHSX C UCTIONBb30BAHNEM (BIHKePMETPa
H IIPUMECHEHHH METOOA MOISIHPOBAHHA H aHATHTHYCCKOTO METOIA IOIDKEH COCTABIATE:

- st Py T, = 10 muw;

- P T, =21

Ilepuon HAOMIOOEHHASA TOMKESH BKIIOYATE TY Y4CTh IOIHOI0 padovero MUKIA, B TedeHHe KoTopod UT'C
MPOU3BOTHT HanboIee HeDIATONPHUATHYIO TTOCTEI0BATEILHOCTE H3MEHEHHH HATIPSKCHMS.

IIpu onpenenecHHU KpaTKOBPEMEHHOM 10361 duinkepa Py paboduil UK NOBTOPAIOT MEPHOIUICCKH,
€CIIH MHOE HE YCTAHOBICHO B IIPHIOKEHINA A. MHHHMATIEHO HEOOXOIHMOE BPeMS IIOBTOPHOTO BEIIOUCHHSA
(nepesanycka) MTC srmoyaiot B nepuod HabmoaeHus, eciin UTC npekpaniaet paboTy aBTOMaTHYECKH B
KOHIIE pafo9ero MUKJa, IPOIoDKHTSIEHOCTE KOTOPOTQ MEHEIIE, 9e¢M MePHOI HAGMOICHHS.

Ilpu onpernenennn mMTenbHOH H03K GrmuKepa Py, padodmii MAKT He MOBTOPSAIOT, eclW HHOE HE
YCTAHOBIIEHO B MPHIOKEHHN A, B TOM ciydae, Korga MTC uMeeT muTeIbHOCTL pabodero MUKIa MeHBIIe
2 9 ¥ B HOPMANBHEIX YCIOBHAX HE IIPETHAZHAYCHO IIIA MPOJOCKHTCIRHOTO (DYHKITHOHHPOBAHHS.

IIpumeaanne— Hanpumep, ecnnm UTC nmeer paboarii MHKT IPOIOIKITSIBHOCTRIO 45 MIH, II3MEPSIIOT
MSTE MOCAE0BATENBHEIX 3HAYeHIH Py B TeueHnwe 50 MIH, ¥ OCTABIIMECS N4 MEPHOIa HAGTIOAeHH 2 9 ceMb 3HAYCHIA
Py MPUHUMAIOT PABHBIMH HYITIO.

6.6 OdmEe yeI0BAA HCIIBITAHHIA

Ob1Ie YeIOBHS HCTTETAHHI TIPH M3Mepe HHH KOTeOAHWH HATIPSTKeHNS 1 (IHKEPa MPHUBOISTCST HITKE.

Jra TC BHIOB, He YKAa3aHHBIX B TMIPHIOKEHAH A, TIOTOXKEHHS OPTAHOB YIIPABICHHS HIM ABTOMATH-
YeCKHE TPOTPAMMBl JODKHE! OLITh YCTAHOBICHE! TAKHM 00pa30M, YTOOH 00CCICIHTE CO3MAHAC Hanbomiee
HEBMATOTIPHATHON TMOCTENOBATETLHOCTH W3MEHEHHH HampskeHHa. [IpH 5TOM WCIMOAB3YIOT TOMBKO Te
KOMOWHAITHH TIONOXKEHH OpPTraHoB 37EMEHTOB VIIPABICHHMS MM ABTOMATHYIESCKHMX TIPOTPAMM, KOTODEIE
VKA3aHE M3TOTOBHTEICM B TCXHIYCCKOH moKyMeHTanmu Ha TC, M T¢, KOTOPEIE MOTYT OBITh HCIIONL30-
BaHH TIpH sKeromyatammn TC. YacTHEe yemoBusa HenwTaumi na TC BHIOB, He YKA3aHHEX B TIPIITIOXKE -
HHH A, paccMaTpHBAIOTCH.

TC momKHO ORTE HCIBETAHO B KOMIDICKTS, IPEACTABICHHOM H3TOTOBHTeNeM. llepen HCIILITAHASIMIL,
MpH HEOOXOTHMOCTH, IPOBOTAT MPCIBAPHTCIBHYIO HMPOBSPKY DICKTPHICCKHX MPHBOIOB, C TEM YTOOHI
PE3VILTATEL COOTBSTCTBOBAIA HOPMAaNbHOM sKeroryarammn 1'C.

TIpH omnpeneneHUA MAKCHMATBHOTO OTHOCHTENBHOTO M3MEHEHUWS! HANPSKeHNS d ., CBSA3AHHOTO €
MycKoM >raekTponeuratens TC, monmycKaeTcs TPOBOIUTE H3MEPSHMST TIPH 3aTOPMOKEHHOM POTOPE.

g TC, uMCIONIMX HECKOIBKO OTACABHO YIPABIACMEIX MEMCH, MPHMCHSIOT CICIYIOIINC YCIOBHS
UCTIRITAHWIA:

- KaKIYI0 1eMh, MpeTHasHAYeHHYIO TS OTAeTEHOTO MCTIONTh30BaHMS, PACCMATPHBAIOT KaK OTIeTLHEI
snemenT TC, npemycMaTpipasd, 9TOOH YKA3aHHEE TIEMH He OBIIM BKIIOUEHB OTHOBPEMEHHO;

- €CIH VIpaBIeHHe OTHSTHHEIMH TEMSIMH TIPEIMOIaTaeT WX OTHOBPEMEHHOE BKIIOUCHHE, TO B
Ka4eCTBE OTaeabHOrO 3meMeHTa TC paccMarpHBaloT IPYIITY OTHOBPEMCHHO BKIIOUACMEIX IICTICH.

HeTanbHble yeroBrAd HeORTaHmA m1d TC HEKOTOPHRIX BHIOB MPHUBEICHE B MIPHIOKSHAH A.
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S — mcroyHuK snexTpormTaHys; Uy — HanpsokeHpe XoJI0CTOrO X00a MCTOYHIKA B cOOTBETCTBEH C 6.3; Ra, RN — akTiBHBIE 31e-
MEHTHI CTAHIAPTHOTO TIOJIHOIG COMPOTHRIEHHS; jXA, JXN — PEAKTHBHBIE 3EMEHTHI CTAHIAPTHOIO TIOMHOTO COTIPOTHRASHIS;
11, L3, Lz — drasueie aposomga; N — HelTpaldbHBEI IpoBom; M — cpencTBO M3MepeHi

HCcToaHrK SNEKTPOITHTARNIS S COePRUT reHepaTop HANPAKeHnd aekTporutanyss Uy ¥ CTAaHmapTHOE MTOIHOE
COTIPOTHBICHNE 7. C 3MEMEHTAMHM:

R4 = 0,24 Owm; jX4 = 0,15 Om Ha wacrote 50 T

Ry = 0,16 Om; jX5y = 0,1 Om nma wactote 50 T

DneMeATHl CTAHOAPTHOIO IMOMHOTO CONPOTHBISHIS BKIOYAOT IIOIAOE CONMPOTHBIEHWE reAeparopa. Ecmm
TIOTHOE COMPOTHBIEHIE HCTOTHIKA MEKTPOITHTAHNS TOTHO He YCTAHOBISHO, CM. 6.2,

ITpuwmegaHue — Tpexdainrle HArPY3KY, KAK NMPABAIIO, CHMMETPHYHBL 1 31eMeHTH Ry 1 jXpy lomyckaeTes
He YIUTHIBATH, CIH TOK B HeHTPATHHOM MPOBOIE OTCYTCTRYET.

Pucyrox 1 — Cxema HUCHBITATENHHOW YCTAROBKH M wenpimannii TC, monknioyaeMeX K ofHOMAZHBIM
" TpexaszHbIM EKTPHICCKHM CeTAM
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Pricyrok 2 — Cxema Onpeneenns ornCalomest ¢pelHeKBaipaTiCHbX 3HATSHIN HaTIPSIReH s
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PI/IC‘yHOK 3— XapaKTﬁpI/ICTI/IKa OTHOCHTCIBHOTO U3MCHCHMA HAIIPAXKCHMA
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TIpuwmegadue— YacTora moBTOpeHUs H3MeHeHWH Hanpsokennd 1200 1/mua cooTseTcTByeT GUiHKepy ¢
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TIPUIIOXEHHE A
(00st3aTENbHOE)

HpHMeHEHHE HOPM H YCJIOBHA THIIOBBIX uenerranaii TC KOHKPETHOTrO BHJAA

A.l VciaoBus MCOLITAHKEA IS KYXOHHOTO 000DPYI0BAHMA

st KyXOHHOro 000PYIOBAHIS, IPEIHABHATEHHOIO TS MCIONb30BAHNA B OBITOBBIX YCIIOBHAX, ITHTEILHYD JO3Y
dmukepa Py e onpeaensior. KparkoBpeMeHHyo 103y daukepa Py Onpeaensior Npyu yeTAHOBUBIIEMCH TEMTIEPATYPHOM
peXHMe, 33 UCKIIOUEHHEM CIYYAEB, KOTIA YKA3AHHBIH PEXHUM He 0DeCreyHBACTCH KOHCTPYKIIMEH KYXOHHOTO 060py-
nosanmst. Kaxaniii Harpesatens HCHBITBIBAIOT OTAEIEHO.

All DIeKTpPOONIHUTKH

DREKTPOTUTHTKH WCTILITHIBAIOT ¢ WCIOAB30BAHUEM CTAHAAPTHOTO COCYNA ¢ BOAOH, MHAMETP KOTOPOTO pPaBeH
OHAMEeTPy HArPeBaTEIbHOIO 3eMeHTa. BRICOTa cocyna M KOMIIEeCTBO BOLEI VKA3aHbl B Tabmme A.l.

Taonunma Al

AuaMeTp HaIpeBaTeNBLHOIC MEMEHTA, MM BricoTa cocyma, MM Kommectso BOOEL T
145 Oxkono 140 1000£50
180 Oxono 140 1500450
220 Oxomno 120 2000450

Bo Bpema mcrprrafqnit KOMIEHCHPYIOT TIOTEPH Ha HMCIIAPeHNAe BOIEL

DIeKTPOIUTUTKA JOKHA YAOBICTBOPATS HOPMAM, YCTAHOBICHHBIM B Pa3feie 5 HACTOAINErO CTAHIAPTA, TIPH BCeX
VKA3AAHBIX HIKE YCIIOBHSX MCIIBITAHIIA.

a) UcnueTaHWd MPH TeMOepaType KHMEHUHA

VeTaHaBTHBAIOT PETVISTOP TEMIIEPATYPHI B IMTOTOXESHHE, MPH KOTOPOM BOJA KUMHT. MCIBITAHIS MPOBOAAT NATH
Pa3 ¥ OMpefesiioT CpeHee TI0 Pe3yNbTATAM HCIBITAHIN 3HaYeHIHE.

0) McnboiTaHHSA HOIpH TeMIepaType XapkKu

Cocyp 6e3 KpBIIKA HAMOTHAIOT CHITMKOHOBRIM MACTOM Maccofi B 1,5 pasa GombIeii, yeM Macea BOJHI, YKA3aHHAA
BBINIIE. YCTAHABMHBAIOT PETYIATOP B MOJOXEHVe, TTPpKH KoTopoMm Temmepatypa pasra 180 *C. KoHTpons TeMmeparypel
MIPOBOISAT C IIOMOIIBIO TEPMOIIEMEHTE, MIOMEIEHHOIO B CEPeInHy 00beMa MACTA.

B) McneITaHMyg TpW MONTHOM JHATA30HE YCTABOK MOIMHOCTH

Hcnermanis NpoBoIsT ITOCISNOBATEFHO A BCEX YCTABOK MOIIHOCTH TIPH neproxe radmoxeris 10 min. Ecnn
MOIIHOCTD PETYANPYETCH MATOBBIM PETYIATOPOM, HCTIBITAHNS TPOBOAAT A KAXKA0W CTYIIEHH pPeryiHpOBAHNS TIPH HX
qucne He Gonee 20.

Ecii CcTyreraaToe peryiupoBanie MOIHOCTH OTCYTCTBYET, MONHBN MHATIA30H MOIFEOCTH paspensior Ha 10
paBHbIX gacTei. M3aMepeHns HAYHHAIOT ¢ HAMGOMBINEr0 YPOBHA MOIHOCTH.

A l12 Tledqw Ang BHIIEeYKH XJiebGa

Tleun f7s BBIMETKH X1e6a HCTTRITBIBAIOT MYCTBIME € 3aKPHITO qBeplieii. PeryiupoBanue TeMIepaTyPhl OCYIIECT-
BISAIOT TAKHM 00pa3oM, 9TOGH TEMTIEPATYPa B TEOMETPIYECKOM [EHTPE AYXOBKY, H3MEPEHHAS ¢ MOMOIIBI0 TEPMOMAPHI,
6buta pagna 220 °C gng nedgeii o6praroro tina 1 200 °C ansg nedeil ¢ HUPKYAALHEH TOpaYero BO3myxa.

Al3 Tpunum

I'proti HCIIBITRIBATOT IIYCTHIMHE € 3aKPBITON MBEpIieli, 32 HCKITIOIEHHEM CITyIaes, KOTlA HABIE YCIIOBHSA HCITBITAHMH
VKAZAHBl B TEXHINYECKON MOKYMEHTAITAH Ha TPIh. TIPpH HATHIHI PEryiIsaTopa TEMIIEPATYPEI HOIKABL OBITH MOCIeN0-
BATEJILHO YCTAHOBJIEHBI PEXHMBI HAWMEHBINEH, cpefHeii W HAWGONbIeH TeMmepaTyphl. PerucTpupyioT Hanbomee
HeONaroIPUATHEIN ¢ TOYKH 3PeHHA M3MEeHSHNH HATIPSKESHHA Pe3yIIbTAT MCIIBITAHTIHA.

Ald4d KomMOGuanpoBanube nevdr (Hedb AN BHIeIKH xXneba/rpHib)

KoMOMHMPOBAHHbIE TIEYH MCITHITHIBAIOT MYCTHIME C 3aKPHITOH ABepiieii. Peryampopanue TeMIepaTyphl OCYIECT-
BIISIOT TAKUM 00pa3oM, 4TOOLI TEMIIEPATYPA B TEOMETPHUYCCKOM LEHTPE MEUl, U3MEPeHHAS ¢ MOMOIIEBI TepMOIAPEL,
6buta pagaa 250 °C win peaIbHO HOCTIDKUMON Temmeparype, Crinkaiimed K YKa3aHHOH BeIHIHHE.

Al5 MEKPOBOTHOBBHE MEYH

MHUKPOBOTHOBHIE MEYH, & TAKXKE KOMOMHUPOBAHHBIC NMEYH MPH BHIMOJHEHHH UMH (YHKIHA MHUKPOBOTHOBOH
MEeYH WCHBITHIBAIOT MPH HAMMEHBINCH W CpefHeil MOIHOCTH, 4 TAKXKe TPH TIONOKEeHHH Peryiaropa TeMIepaTyphl,
00ecIIeIHMBAONIEM HAMBBICIIYVIO PEAIbHO TOCTHKIMYIO IIPH PeryIMPOBAHIN MOIIAOCTE, KOTOPAS HOJKHA COCTABIATH
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He meHee 90 % makcuManbHO#W MomHocTH. B meub momkeH OBITh MOMENEH CTEKTHHHBIN COCYH, COAEPKAIIMIA
(1000£50) r BOAEL.

A.2 VcIoBHA MCOLITAHMI 11 CBETOBOIC 000PYI0BAHMS

CaetoBoe 060PYIOBAHUE WCMLITHIBAIOT ¢ JAMIIAMH, MOI[HOCTh KOTOPHIX JOMXKHA COOTBETCTBOBATH TOH, HA
KOTOPYIO paccyutano odopynosanue. Ecnin ceeToBOE 0GOPYA0BAHIE PACCYUTAHO HA MPHUMEHEHHE HECKONIBKUX JTAMII,
VICIIEITAHUS [IPOBOIAT C HCIIONB30BAHIEM BCEX JIAMIL.

Hosel dnuxepa Py w P onpefenaoT And OCBETUTENBHBIX TPUOOPOB TONLKO TEX BHUAOB, KOTOPHIE ¢ GONBIION
BEPOSITHOCTHI) BBI3BIBAIOT GMMKEp, HAMPUMEP ANA CBETOBOTO OOOPYIOBAHWH, TPHMEHHEMOrO TIPH OCBEIICHHH
IHCKOTEK.

A.3 ¥YenoBug MCOBLITAHMIN NI CTHPANLHBIX MAIIMH

CTHPATHABIC MATINHGI WCTTHITHIBAIOT B PEXWME BLIMONHEHNA TONHON MPOTrPaMMBI CTHPKH TTPH TeMIIEpaType
Bozbl 60 “C mpu 3arpy3ke g HOPMATBHOM 3KCIIyaranii B cooTeeTeTBiN ¢ TOCT 30345.4.

TIpu onpenenerun d,, dp., 1 d(t) HCKTIOYAOT ONHOBpEMEHHOE BKIIOYEHWE ABUTATETH W HArpesatend. [Ipu
HCIBITAHUSX, IIOMIIMO 3MEHEHII HANPSDKEHIIA, ONPeaensioT 103kl dunkepa Py w Py

A.4 Vciaorus MCOLITAHME M0 cyumiok fapadannoro Tvna

Cymvirkin Gapabarroro THIA 3arpyxkarT Maccolt Genbsa, coctapmmiomedt 50 % oT MACCHI, VCTAHOBIEHHOR ITs
HOPMATLHOH 3KCIUTYATAIINN B cooTReTcTBHN ¢ FTOCT P M3K 335-1.

Ilpy HanuYWUH PEryIHPYIOLINX SIEMEHTOB MCIIBITAHWUS IOJGKHBEL OBITh IIPOBENCHBI NPH ITONOXKEHIAX BTHX
3IEMEHTOB, 00ECTIEYMBAIO X MAKCHMATBEHYI0 1 MUHUMATLHYIO MOIIHOCTD.

IIpy UCTIRITAHNSX, IOMIMO H3MEHEHI HAIPSTKEHIA, ONPeaeisoT 103kl dinkepa Py i Py

A.5 YenoBug MenuiTAHMEH IS XONOAATLHAKOR

XonogUNEHUKHE JOKHBI paboTaTh MPOAOEKUTENLHO ¢ 3aKPLITOR ABephlo. TepMOCTAT YCTAHABTHBAIOT B MO0 -
XeHHe, obecnednBalonee cpeaHee 3HaUeHHE TEMTIEPATYPH B AUANA30HE PpeTyIHpoBaHud TeMneparyp. Kamepa gomkHa
GbITE MycTOR M xononHoil. HM3MepeHNs NPOBONAT OCIE AOCTIKEHIS YCTAHOBHBIIErOCs pexxumMa. Jo3bl dnkepa Py
¥ Py Ipy MCIIBITAHUSIX HE OIPENe/IsioT.

A.6 VCIOBHA HCTILITAHMEA 119 KONHPOBANBHBIX MANIMH, JE3EPHLIX MPHHTEPOR H AHATOTHYHBIX TEXHHYECKUX CPE/ICTR

TIpw onpeneneHUH KPaTkoBpeMeHHOA no3bl dhmukepa Py MCTIHITAHWS TIPOBOAAT TMPH MAKCHMANBLHOH CKOPOCTH
KomupoBanus (negari). OpuriHaT A718 KOMHPoBaHus (TeyaT) A0/keH GRITh Ha Genoii urcToii Gymare, GyMara fng
KOt MOMKEA viMeTh Macey 80 r/M2, ecii MHOe He YCTAHORIEHO B TEXHIGecKol mokyMertanmn ra MTC korkper-
HOTO THMA.

JmiTensHyio no3y dunikepa Py mpi HCIBITAHNSX OMPENSITIOT B PEXIME OKIIAR.

A7 YenoBusa MCOBITAHMH )15 NbUIECOCOB

Jnsa noecocoB 103wl dnukepa Py v Py Mpy MCOBITAHUSX HE OMPEASTHIOT.

A.8 YCIOBHA MCOLITAHHI IS MHKCEPOE

st MuKcepos K036t durirkepa Py 1 Py mpi HCIRITAHIGIX HE OIPEIeiisiioT.

A.9 ¥caoBnsa MCHBITAHMI NS NEPEHOCHBIX BIEKTPHYECKHX HHCTPYMEHTOB

JTA MEPEeHOCHDBIX ANEKTPIYECKIX HHCTPYMEHTOB JUTHTENBHYIO 103y durikepa Py Mpe MCHBITAHIAX He Onpene-
10T, TIpy OTCYTCTBUM HAIPEBATENBHEBIX BMEMEHTOB B KOHCTPYKIIMH MEPEHOCHOTO MHCTPYMEHTE KPATKOBPEMEH HYIO
no3y quukepa Py Takke HE OMpeAensioT.

TIpyn HamW4YuW HATPEBATEIBHBIX MEMEHTOB Py OTpefenaoT Npy BKIIOYEHUH W HEMPEPHIBHOM (hYyHKIIMOHHUPO-
BaHWW MEePEHOCHOTO DAEKTPOMHCTPYMEHTA B TedeHre 10 MuH. Ecin nepeHOCHbBIR 31eKTPOMHCTPYMEHT BHIKITIOYACTCHA
ABTOMATHYECKH, IIPUMEHAIOT IPABIUIO, YCTAHOBICHHOE B 0.5 HACTOSALIETO CTAHAAPTA.

A.10 ¥Ycnoeus uenbimanui ans GeHos

Hdna pyunbix Genos aautensHylo aosy dnnkepa Py Opu MCTHITAHWAX HE ONpeaenaoT. JInd ompeacneHus
KpaTkoBpeMerHoi 10361 Gnrikepa Py s109a10T QeH B peskuMe HelpephiBHOTo QYHKUMOANPOBAHTS B Tedere 10 MuH
HUTHL 10 TeX IOpP, IT0KA OH HE BHIKITIOUYHTCS ABTOMATIYECK, H B 3TOM CIy4ae IPHMEHSIOT [IPABIUIO, YCTAHOBJIEHHOE B
6.3 HACTOINIEr0 CTAHNAPTA.

DeHEl ¢ PEryIHPOBKON MOMHOCTH IPOBEPAIOT BO BCEM IHANA30HE MOIMHOCTEN B TEIEHIE IEPHOLA H3MepeHT
10 mma. Ecnin MOIMHOCTE PErynupyeTcs MATOBEIM PervisiTOPOM, MCIIBITAHIS TPOBOLST ML KAXIOH CTYIICHI peryii-
posarua opi X gicne we 6omee 20. Ecni ¢TyeHTaToe PEryimipoBanie MOM{HOCTH OTCYTCTBYET, MONHBIR THATA30H
MOIIHOCTH paszaensaioT Ha 10 paBHbIX dacTeii. MaMepeHHa HAYWHAKT ¢ HAMDOTBIETO YPOBHA MOIHOCTH.

A1l YeuoBMs HCObITAHMI 10 ObITOBBIX DIEKTRPOHHBIX YCTPOACTE

Jnsi OBITOBEIX 3MEKTPOHHEIX YCTPOMCTS [IPH HCIEITARISAX ONPENENTIOT TONEKO 3HATEHIE iy

A.12 Ycnosnsa HCOLITARKIA MEKTPHYECKHX BOJOHATPERATENEH NPAMOTO HATPEBAHHMS

A SHeKTPHIeCKIX BOMOHArpeBaTeNel NPAMOr0 HArpeBAHMA Ge3 DIEKTPOHHOTO VIpPABNeHus 3nagerie de
OMPEASTSIOT TIPU BKTIOYEHUH B PEXUM HAUOOMBIIE A MOTPebasieMoil MOITHOCTH Pyay M BBIKIIOYEHUH BOAOHATPEBATES
(nocnemosatensHOCTh 0 — Py — 0).

A aneKTPHYEcKX BOMOHATpeBaTeneii NpaMoOro HATPeBAHMA ¢ BMEKTPOHHBIM YTIPABICHHUEM YCTAHABIUBAIOT
TEMIIEPATYPY U CKOPOCTE IIPOTEKAHIS BOLLI TAKIM 00pa30M, ITOOHI P H3MEHEHHN CKOPOCTH NPOTEKAHNS BOIEL
HOTpesIsieMast SIeKTPHIECKAs MOIHOCTE MOTIA OFITh M3MeHeHa oT P, 0o Py .., npuaesm P npencrasinsieT coboil
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MAKCHMATTBHYI0 MOMIHOCTL, KOTOpas MoxeT OBIThH NOCTHTHYTA B BOmOHArpesarene, a Pp,>0 mpencrasmser coboi
MHHHMATBEAYIO MOIIHOCTH, KOTOPAs MOXKeT GbITh YCTAHOBICHA.

IMpusmeaanne— Nt HEKOTOPHIX I3 MAKCHMATBHAS MOIIHOCTE Piyax, KOTOPas MOXET OBITh PEATBHO
OOCTHIHYTA B BOLOHATPEBATE I, COCTABISET BEIMTIHY, MEHBIIYIO HOMHHAILHON MOMIHOCTI.

VCTaHOBIEHHYI) TEMIIEPATYPY BOIBI TOAMEPRMBAIOT HEM3MEHHO B TeYeHWE BCETO BPEMEHH WCITBITAHWI.

Havyunas co cKOPOCTH MPOTEKAHUA BOALI, COOTBETCTBYIONIEH MOITHOCTH Prhay, HEOGXOAMMO CHUKATH CKOPOCTh
MIpOTEKANYA, pas0ie quana3on ckopocrel Ha 20 rprOMH3HUTENLHO PABAEIX CTVIIEHEH, 0 CKOPOCTH, COOTBETCTBYIOMIE
Prnin. 3aTeM BHOBE YBEITHYHBAIT CKOPOCTE IPOTEKAN IS BOALI C YIETOM VKA3AHHOI0 pasbrieH s Hana3ona CKopocTei
#a 20 npHbII3HTebHO PABHBIX CTYIIEHEH 10 CKOPOCTH, COOTBETCTBYIOMEH P s kaxpoil w3 vkazagnex 40
CTymeHeil onpefesiioT KpaTKoBpeMeHHble 10351 Quukepa Py ;. M3aMepeHns HaunHaOT P JOCTIDKEHHH YCTAHOBISE-
IIETOCH PekiMa, T. €. He MeHee yeM depes3 30 ¢ nociie H3MEeHEeH I CKOPOCTH IIPOTEKAHNS BOIBL.

pumeasanne— Jonyckaercs onpenensaTs 3HageHie Py j o pe3ynbraTam iaMepernil B teqenre 1 MirA.

Kpowme Toro, B TegeHe neproga rabaogerns 10 MUH ONpenesiioT 3Ha4eHIE KPaTKOBPEMEHHO T Ho3b1 QuInKepa
Py, BHIBBIBASMOTO BKIIOUSHIEM ¥ BHIKIFOTCHIEM BONOHATPeBATENSL. Jtst sTor0 oTpebiene MOIMHOCTH B TEUSHIe
YKA3AHHOTO TEPHONA HAONIONEHH JBAXKIbI Hanbonee OBICTPHIM CIOCO00OM H3MEHHAIOT MeKAy 3HageHusamu P = 0 u
P = Py (mocnenoratenbHocTh 0 — Pray—0 — Pray — 0). PaGoumii NHKT BOAOHATPEBATENS MOXEH BKITIOYATH
3HAYEHHE MOIMHOCTH, paBHO#H 50 % oT Py, B TCUEHWE 5 MIH.

Peaynbripyrolee 3Ha4eHHe KPATKOBpeMeHHO o361 quinikepa Py BRUHCIAIOT 10 GopMyie

i= 40
1
Py = [Pst,23 + a0 2 (Pst, 1)3 ]1/3

i=1

M CPaBHHBAIOT CO 3HAYCHIEM HOPMLI, YCTAHOBICHHLIM B Pa3ie/e 5 HACTOSIIErO CTANIapTa.
Jlrarensayio 103y durrkepa P Ipi HCIBITAHNAX HE ONPEIesioT.
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