roCcTt P M9K 92998

TOCYAAPCTBEHHBIA CTAHIAPT POCCHUMCKON ®EIEPALIAN

YCTPOMCTBA I JIAMII

AIITIAPATBI ITYCKOPETYJINPYIOIIINE
BJIEKTPOHHBIE, IIMTAEMBIE
OT UCTOYHHUKOB IIEPEMEHHOI'O TOKA,
JJIAA TPYBYATBIX JIIOMUWHECHEHTHBIX
JIAMII

TPEBOBAHWSA K PABOYUM XAPAKTEPUCTHUKAM

M3nanue oduumanbhoe

B3 10—97/321

TOCCTAHIAPT POCCHHA
Mockea


https://meganorm.ru/mega_doc/fire_update_26042025/opredelenie/0/opredelenie_devyatogo_kassatsionnogo_suda_obshchey_689.html

TOCT P MK 929—98

IMpeaucnosue

1 PASBPABOTAH U BHECEH BcepoccuiickuM HayqYHO-HCCASIOBATENBCKUM, TPOEKTHO-KOHCTPYK-
TOPCKUM CBeTOTeXHMUYeCKUM MHCTUTYTOM MM. C.H. BaBunosa (OO0 «BHUCH»)

2 MIPUHAT W BBEAEH B OJEMCTBHUE IocraHoerenueM I'occranmapra Poccuu or 19 Mapra
1998 r. Ne 65

3 Hacrosiumii cTaHOApT NMPEACTABASET COOOM MOMHBINM ayTEHTUYHBINH TEKCT MEXIYHAPOIHOIO CTaH-
nmapta MBK 929 (1990) «YcTpoiicTBa g IaMIl. ATIIAapaThl MyCKOPETyIHPYIOIINE IEKTPOHHEIC, TTHTAEMBIE
OT MCTOYHUKOB MEPEMEHHOIO TOKA, I TPyOuaThIX JIIOMWHECLUECHTHBIX jlamMr. TpeOoBaHHS K pabouyuM
xapakTepuctukam» ¢ Msmenenmsamu Ne 1 ( 1994) u Ne 2 (1996)

4 BBEJIEH BITEPBBIE

© WIIK H3narenscTBO cTaHaapTos, 1998

HacTosumuit cTaHZApT He MOXET OBITH TMOJTHOCTBIO WK YACTHYHO BOCTIPOM3BENEH, THPAXUPOBAH M
PacTIpoCTpaHeH B KAUeCTBE OMUILIMANBHOTO u3naHust 6e3 paspeireHus l'occranmapra Poccun

II



I'OCT P MBK 929—98

ConepxaHne

BCTYIIIEHIE . . . . . . e e e e e e e e e e
OO0JTACTD PACTIPOCTPAHEHMST . . . v v v v v v e v e et e et et e e e et e e et te e ee it eeneens
HOPMATHUBHBIE COBITKI . &« o v v e e e e e e e e e e e e e e e e e e e et e e e e et e et e eeenenenas
() 515131 (S8 (535 17 £ (SN
(01571117 (SIRY R (0337 007 (03 11 3121 171 IO
MAaPKHPOBKA . . v o vt it it et et e e e e e e e et e e e e e e
(01071107 (S 1 (071 (03: ) 51 £ N
TIYCKOBOM PEXUM BAKUTAHMST . o o o o v e e e e e e e e e e e ee e e e e e e e e e e ee e eee
Paboutil PEKIM . . . . . oottt ettt e et e e e e e e e e e e e e
Koo OUITMEHT MOIIHOCTH CXEMBL. . & « ¢ v v e v v e et e e e e et te e ettt e e et et ae e eee e e
10 TOK, MOTPEOTTEMBIH M3 CETH . . o o o v v v v e e e e e e e e e e et e e e e eete et ee e eeeeeenns
11 MaxkcHMadbHBINH TOK B JTIOOOM BBIBOJE DIEKTPOMA « o v v v v v v v e e v e oot e e e o ete e veenannn
12 DOPMA KPHBOT TOKA .+« o v v v ve et et e e et e e e e et ee e ee e eee e emeeeie e ane e
13 3ammTa OT MATHUTHBIX BIHSTHEIL . . o o v v v v e e e e e e e e oo oo e e eem e oo
14 TlonHOEe CONMPOTHUBICHUE HA 3BYKOBBIX UACTOTAX . & v v v v v v v e v e e e e e e e e e o e ea oo e
15 OCHOBHBIE MEPEXOTHBIE MEPEHAMPIKEHM . « ¢ o ¢ v v e e et e e e e e e e e e e e e
16 MeTOauKA UCTIBITAHUHA B AHOMAJIBHBIX PEKHMAX . . o v v v v vt e e et et e e et e et e et
17 PO D . o ot e e e e e e e e e e e e e e e e
PUCYHKE . . . . e e e e e e e e e
TpunokeHHE A VICHIBITAHMST. . . . o o v ottt it e e e e it et e e e it et et e e e et e eee e 14
IMpunoxenne B O6pasmoBbie TTPA . . . . .. .. e et et et e e 17
IMpunoxenre C HOMMHAIBHBIC JIAMITBL « . o ¢ v v v v v v vt ve e et et ee it oo eeeae e eeeanens 18
Ipunoxenne D TTOACHEHUE YCOBUM 3AKUTAHMS. « . o o v v oo v e e e it et e e ie e ieeneens 19
Ipunoxenue E Ynpapmmommii uatepdeiic mst peryaupyemsix ITPA. . ... ... ... ... ... ... 22
Ipunoxenne F PyKoOBOACTBO IO OMpPEISNICHUIO CPOKA CIIYy>KOBI 1 MHTEHCUBHOCTH OTKA30B . . . . . . 26
Ipunoxenne G CoortBercrtBHe craHmapToB MOK rocymapcTBEeHHBIM CTaHmAPTAM . . . . . . . . ... .. 26

OO~ AW —

NeleL ol BN BN BEN [ e ) S e o N S A I NS I S

111



roCT P MBK 929-—98

TOCYJIJAPCTBEHHBIN CTAHJAPT POCCUMCKOMN ®EJEPAIIUN

YcerpoiicTBa s JamMi

AIITIAPATHI ITYCKOPEI'YJIMPYIOIIIUE DJIIEKTPOHHBIE, IINTAEMBIE OT HCTOYHIUKOB
ITEPEMEHHOT'O TOKA, JJI TPYBYATBIX JJIOMWHECIHEHTHBIX JIAMII

TpeGoBanust K padOUHM XapPAKTEPHCTHKAM

Auxiliaries for lamps.
A.c.-supplied electronic ballasts for tubular fluorescent lamps. Performance requirements

Jara seenenns 1999—01—01

BCTYILNUIEHUE

Hacrosuuii ctaHgapT ycTaHABIUBACT TPEOOBAHMSA K paOOUNM XapaKTePUCTHKAM DJIEKTPOHHBIX ITyC-
KOpETYyIMpYyOIINX annapatoB (majgee — ITPA), muTaeMbIX OT MCTOYHMKOB mepeMeHHoro toka 1o 1000 B
yactorel S0 wau 60 I'i, it paGoTHl ¢ YaCTOTAMHM, OTIMYAIOMIMMMCS OT YAaCTOTHI CETH, COBMECTHO C
TPYOUATHIMU JIIOMUHECLICHTHBIMU JIaMITaMu, yka3aanHeMu B MOK 81 1 MBOK 901, u apyriuMu TpyOUaThIMHU
JIIOMUHECLUEHTHBIMM JIaMIIaMU I pabOThI HA BBICOKOM YaCTOTE, KOTOPBIE €II¢ HE CTAHAAPTH3HPOBAHBI.

ITPA mpenHaszHayeHBl A PabOTHL JIAMIT Pa3HOM MOIIHOCTH HA Pa3IMUHBIX YacTOTAaX, BKIOYAs
BBICOKHME. YCTaHOBJIEHO, uTO paboume yacToTel MeHee 20 kIl MOryT co3maBaTh aKyCTMUCCKMIA IIyM, a
yacToThl 00s1ee 50 K — YCIOXHATE MPOOJIEMY 3alUTHL OT PATHOMIOMEX.

HexoTopeie 1aMnbl MOTYT OBITh CIIELIMAIBHO CKOHCTPYMPOBAHHI I PAOOTHL HA BHICOKOM YacTOTE C
BBICOKOUACTOTHEIMU ITPA. B HacrosimieM craHmapre TpPHBENCHBI JBa BAapHUAHTA 3aXXKMTAHMS JIAMIT — C
MpeABAPUTENBHBIM U G€3 TIPeABAPUTEIBHOTO MOAOTPEBA JICKTPOIOB.

IIpuMeuanue— Bo3sMoxHa padoTa aMr, pacCCUMTAHHBIX HA 3aXHITaHHUC C MPCABAPHUTCILHBIM TTOIOTPE-
BOM, B cxeMax 0Ge3 mpedBapUTeIbHOrO momorpesa. JlaMmbl, MpeaHa3HAYCHHBIC U1 pabOThI B CXeMaX OOOHX THIIOB,
npenctapiaeHbl B MOK 81, win U3roToBUTENN JIaMIT MOTYT pa3peliaTh TAKyI0 PaGOTy STHX JIAMII.

Jia moydyeHUsT YAORJIECTBOPUTENIBHBIX PA0OYMX XapaKTepHCTHK JIIOMHHECHCHTHBIX jamm u TTPA
HEOOXOAMMO, YTOOBI UX OCHOBHBIE XapaKTePUCTHKH OBUIM TPAaBHJIBHO CKOOpAMHHUPOBAHHL. [losToMy Tex-
HUYCCKHE YCIOBHSA HAa HMX JOJLKHBI OBITh HANMCAHBI HA OCHOBAHHM M3MEPCHMIA, TIPOBEACHHEBIX HA OIpe-
JEJCHHOM oO0weM ©0a30BoM oOpasiie, KOTOPBI HOJDKEH OBITh HETOPOTMM, BOCIPOH3BOAMMBIM H
CTaOWIbHBIM.

D1M TpeGoBaHUSIM OTBevaloT oOpasuosbic ITPA. Kpome Toro, ucneiranuga ITPA m1d moMHHeECHEHT-
HBIX JIAMIT JOJIXHBI, KaK MPaBWIO, MPOBOIUTHLCA ¢ HOMMHAJIbHBIMH JIAMITAMH METOIOM CPaBHEHHS Pe3yiib-
TaTOB MUCMBITAHUI STHX JIAMIT ¢ UCTIBITYeMBIM M 00pa3unoBsiM [TPA.

O6pasuoseiM ITPA st yactor 50 wmm 60 'l sB/IsIETCS KATyIIKa HHAYKTUBHOCTH, 2 BHICOKOYACTOTHHIM
o6pasuoBbiM [TPA — pe3ucTop, T.K. OH HE 3aBHUCHT OT YaCTOTHI M He MOABEPXEH BIMIHHIO MApa3sUTHOM
€MKOCTH.

1 OBJIACTD PACTTIPOCTPAHEHHUA

Hacrosuuii cTaHmapT ycTaHaBIMBaeT TPeOOBaHUA K pabouuM xapakTepuctukaM ITPA, npegHa3Ha-
YEHHBIX ISl UCTIONBL30BAHUS B CceTH mepeMeHHOTo Toka no 1000 B uacroroit 50 wyim 60 I', koTophie
paboTaloT ¢ YaCTOTaMHU, OTIMYAIOLMMHUCS OT YaCTOTHI CETH, COBMECTHO ¢ TPYOUATHIMH JIIOMHHECIICHTHBIMH
naMnaMu, ykazaHHeiMu B MOK 81 1 MOK 901, w ipyruMu JTIOMHHECLHEHTHBIMHM JIAMITAMHM 1L pa0OTHI HA
BBICOKOI1 YyacToTe.

MMpumMeyanue— McnbiTaHusi, NPUBSACHHBIC B HACTOSALIEM CTAHIAPTE, SABISIOTCS THIOBBIMY. Tpe6GoBaHusA
K UCTBITAaHUAM KOHKpeTHBIX [1PA B mpouecce mpon3BoACTBa B CTAHAAPTE HE PACCMATPUBAIOTC.

H3panme odpymmansnoe
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B HacToOs1IIEM CTAaHIAPTE MCIOIB30BAHBI CIIEMYIONTHe MIPU(MTOBBIE BBHIICTCHUS:
- TEKCT TpeOGOBaHMIT — CBETJIBIM IpUT;

- METOIBI UCTIBITAHUM — KypPCHUB;

- IPUMEYaHUS — TIETUT.

2 HOPMATUBHBIE CCBLIKI

Crenytonye HOpMATUBHBIE TOKYMEHTHI COIEPKAT TMOJIOXEeHUsI, Ha KOTOPBIE TAHBl CCHUIKH B HACTO-
SUIEM CTaHIapTe.

Ha MOMEeHT M31aHMsT HAaCTOSIILETO CTaHIapTa ObLTU YKa3aHbl JEHCTBYIOIUE PEIAKIIUH.

Bce HOpMaTHBHEIE TOKYMEHTHI TTOIBEPTAIOTCS MEPECMOTPY M YACTHIHBIM COTJIACOBAHHBIM M3MCHE-
HUSM, TTIOTOMY HEOOXOMUMO MCCENOBATh BO3MOXHOCTH MPUMEHEHHUS ISl HACTOSIIIIETO CTaHAapTa GoJee
MO3MHUX U3TAHUI HOPMAaTUBHBIX TOKYMEHTOB, yKazaHHBIX HUXe. Ynenst MOK u MCO BenyT perucrpanmio
JEUCTBYIOLUX MEXIYHAPOOHBIX CTAHIAPTOB.

MBK 81 (1984)* JlamMmel TIOMHHECIHEHTHBIE TpyOUaThie I OOHIeTO HasHaueHHd. M3MeHeHUst
Ne 1 (1987) u Ne 2 (1988)

MBK 410 (1973) TInansl ¥ TIpaBWiIa BEIOOPOYHOTO KOHTPOJS MO KAYECTBCHHBIM MPH3HAKAM

MBK 555—2 (1982) TToMexu B 2JEKTPHUESCKHUX CETAX, BHI3BAHHBIC DJICKTPOOBITOBBIMH MPHOOpaMu
M aHAJIOTUYHBIM 2JIEKTpUUecKuM obopynoBanueM. Yacts 2. INapmonuku. MameHernue Ne 2 (1988)

MBK 901 (1987) JlaMmibl TIOMHHECIICHTHBIE OMHOIOKONBHEIE. TpeGoBaHHS GE30MACHOCTH H 9KC-
wiyarauuu, Msmernerus Ne 1 (1989) u Ne2 (1992)

MBK 928 (1995)* VcrpoiicTBa M JaMIl. ATapaTsl MyCKOPETYMPYIONINE DICKTPOHHBIE, MHTae-
MBI€ OT UCTOYHUKOB MEPEMEHHOTO TOKA, [UISI TPYOUATHIX JMIOMHUHECHCHTHBIX laMi, O0umie TpeGOBaHMS H
TpeGOoBaHUA 6€30MaCHOCTH

3 ONIPEIEJIEHUA

B HacTosIeM CTaHIapTe NPUMEHSIIOT CASLYIOLINE ONpPeNesieH S,

3.1. BenomorarenbHOe YCTPOHCTBO A 30KUTaHHSE — BCTIOMOTATE/IbHBIM YCTPOICTBOM IUIST 3aKUTAHUST
JIAMITBI MOXET OBITb TOKOMPOBOISMLIAS ITONOCA, HAHECEHHAs HAa HAPYXHYI0O MOBEPXHOCTH JIAMIIBI, WIIH
TPOBOASIAS TUIACTUHA, PACTIONIOXEHHAA Ha OMPEACTCHHOM PACCTOSIHUM OT JIaMIbL. YCTpoMcTBO 3¢hdeKk-
TUBHO TOJIBKO B TOM CJIy4ae, €CIM UMEET NOCTATOYHEII MOTEHIMA MO OTHOWIEHHIO K OTHOMY M3 KOHIIOB
JIAMIIBI.

3.2 CgeroBoii mokazateinb IIPA — OTHOIIIEHHE CBETOBOTO ITOTOKA JIAMIIBI, pa0OTAIOMICH ¢ MCIBITYe-
MbM ITPA npu ero HOpMHpYyeMOM HAINPSCKEHWH, K CBETOBOMY TOTOKY TOM XK€ JIaMIThI, pabOTaIoNIeH ¢
COOTBETCTBYIOLIMM 00pasuoBbiM ITPA, 1ipu €ro HOpMUPYEMBIX HATIPSDKEHUW M 4acToTe.

3.3 Oopasuossiii ITPA — crieumansHbiii [TPA, cooTBETCTBYIONINIT TPEOOBAHMAM HACTOMLILETO CTAH-
JapTa, KOTOPBIN MCMOJB3YeTCd I OT0Opa HOMHUHANBHBIX JaMm. OH XapakTepu3yeTcs TeM, 4YTO TpHU
HOPMHUPYEMOM JacTOTe MMEET CTAOWIBHOE OTHOLIEHUE HATIPSIKEHME/TOK, KOTOPOE HE MOABEPXKEHO KOJe-
0aHUAM TOKA, TEMIePaTyphl U BHEIIHUX MAaTHUTHBIX BIMSHUI, OMMMCAHHBIX B HACTOSIIEM CTaHIAPTE.

3.4 HommnaibHas jgamma — jaMma, otobOpanHas i ucnbitanus ITPA, koropas mpu paGorte ¢
o6pa3uoBbiM ITPA (ION) npu yCTaHOBJIEHHBIX YCIOBUSX UMEET JIEKTPUIESCKUE XaPAKTEPUCTHUKH, OJTM3KHE
K HOMHMHAQJIBHBIM 3HAQUEHUAM, YKA3aHHBIM B COOTBETCTBYIOLLEM CTAHAAPTE HA KOHKPETHBIN TUIT JIAMITBL.

3.5 Tok kambposku 06pa3uosoro ITPA — 3HayeHMe TOKA, IIPH KOTOPOM MPOBOAUTCA KaTHOPOBKA U
koHTpoJb TTPA.

3.6 CymmapHas MONIHOCTb CXEMBbI — CYMMAPHAs MOLIHOCTB, paccenBaeMast Ha ITPA u amne BmecTe,
TIPU HOPMUPYEMBIX 4acToTe U HanpsokeHuu TTPA.

3.7 Koaddmmenr mommoctn cxembl (CUMBOI A) — kKoadbuimeHT MOmHOCTH TTPA U mammbl (Miu
JIaMIT), IS KOTOpoii(bx) paccumnraH TTPA.

3.8 TIPA c BbicOKUM KO3(h(pummenTom MomHOCTH — I[TPA, nMeronmii Ko3(hGUIIHEHT MOIITHOCTH CXEMBI
He MeHee (,85%*,

IIpuMevaHue— 3HaueHre KOdDGULIMEHTA MOLITHOCTH YIMTHIBACT UCKAXKECHIE (HOPMbBI KPHUBOI TOKA.

* Cwu. mpwioxenue G
** Jlna CeBepHOM AMEpHKY HanbombIIMil K03 dULIIEeHT MOIHOCTH He MeHee 0,9
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3.9 ITPA c BbLICOKMM NOJHBIM CONPOTHBJIEHHEM HA 3BYKOBBIX 4acTOTAX — ITPA, MOTHOE COMPOTHUBIEHHE
KOTOpOro B amamasoHe 4acTor oT 250 mo 2000 I'i mpeBBIIIaeT 3HAUYEeHUs, YKa3aHHBIE B pasmene 14
HACTOSIIETO CTAHAAPTA.

3.10 TIPA ¢ mambiM mckakenneM — ITPA, comepxaHue rapMOHHK B TOKE KOTOPOTO COOTBETCTBYET
TpeOoBaHusIM 12.1 HaCTOAIIETO CTaHIAPTA.

3.11 3axuranue ¢ mpeBAPHTELHBLIM HOJOTPEBOM — CXEMa, B KOTOPO 3JIEKTPOIBL JIAMIIBI JOCTUTAIOT
TEeMIIepaTyphl SMUCCHH TIPEKIE, YeM HAKTHUECKU 3aXKHUIaeTCH JIaMIIa.

3.12 3axuranue 0e3 npeIBAPHTENLHOTO MNOJIOTPEBA — CXEMa, B KOTOPOM HCIOIB3YETCS BEICOKOE
HaNPSXKEHUE XOJOCTOTO XOMAa TS BO3OYXICHUS SMUCCHH 3ICKTPOIOB.

3.13 IIpemmyckosoe Bpema — [ig ITPA, cootBercTByOWwMX 3.12, — mepuo BpeMeHH MOCIe BKITIOUE-
HYS HAMPSDKEHUS CETH, B TEYEHUE KOTOPOTO TOK JIaMIBl <10 MA.,

4 OBIIME YCJIOBUA VCITBITAHU

4.1 HcmpITaHUs MO HACTOSIIEMY CTAHAAPTY SBJISIOTCS TUTIOBBIMH.

IIpumeuanue— TpeOoBaHUS U AOMYCKHU, YCTAHOBJICHHBIE B HACTOSILIIEM CTAHAAPTE, OTHOCATCSA K BbIGOpKe
JUISl TUIIOBBIX WCTIBITAHUM, TPENCTaBACHHON M3TOTOBUTENIeM Uil 3TOM Lemu. Beibopka OJDKHaA XapaKTepHU30BaTb
napameTphl [TPA, nMelommx xapakTepuCTUKY OUeHb OJU3KKE K CPEIHUM 3HaueHUsIM ITPA 3Toro usrotoButens.

MOXHO CYMTaTh, YTO €CAM BBIOOPKA M TUIOBLIX MCIBITAHWNA YKIAABIBACTCS B JOMYCKH, MPEeRyCMOTPEHHbBIE
HACTOSILIIM CTaHIApTOM, TO OONMLIIMHCTBO [IPA OymyT COOTBETCTBOBATb HACTOSIIIEMY CTaHAapTy. OTHAKO ClemyeT
YUUTBIBATh, YTO NIPU U3TOTOBJICHUM BO3MOXEH pa30poc xapaktepucTvk [TPA 3a mpemenbl, JONMYyCTHMLIE CTAHIAPTOM.
TpeGoBaHue K TJIaHAM U TTpaBWJIaM BBIOOPOYHOTO KOHTPOJIA ITO KaUeCTBEHHBIM MpPH3HaKaM yCTaHOBJIeHbl B MOK 410.

4.2 Ecau He ykKa3aHO MHOE, TO UCMBITAHMS MPOBOIAT B MOPSIKE HYMEPALMHU Pa3de/ioB HACTOSALIETO
CcTaHzapTa.

4.3 Kaxmasg BHIOOpKa IOABEPraeTCs BCEM HCIIBITAHUSIM.

4.4 Kak npaBuio, UCMBITAHUS MPOBOIAT HAa ODHOM obpasue ITPA win, eCiu uMeeTCs psal OOUHAKO-
Beix IIPA, Ha omaom IIPA xaxnoii HOpMHpPyeMoOii MOIMHOCTH B pSAy WM HAa THITONPEACTABUTENE,
BBIOPAaHHOM M3 Psa IO COTJIACOBAHUIO C U3TOTOBUTEIEM.

4.5 HcnpiTaHusl MPOBOAST B YCIOBUSAX, YKA3aHHBIX B TIPUJIOXEHUH A. XapaKTepUCTHKHU JaMII, He
yKa3zaHHble B MOK, 10KHBI COOTBETCTBOBATH YCTAHOBICHHBIM U3rOTOBUTENIEM JIAMIT.

4.6 Bce IPA, Ha KoTOpBIE PAaCHpPOCTPAHAETCS CTAHIAPT, HOJDKHBI COOTBETCTBOBATH TPEGOBAHHAM
MBK 928.

5 MAPKHUPOBKA

5.1 Mapxkuposka ITPA mojoxkHaA comepKaTh CACAYIONIYIO YETKYIO 003aTe/IbHYI0 HHGPOPMALHIO.

a) KoadduuueHT MOIIHOCTH cxeMbl, Hampumep 0,85.

Eciu koadpduumeHt momHocTn MeHee 0,95 M COOTBETCTBYET TOKY, oliepexaionieMy mno ¢pase
HampsiKeHUe, TO 32 HUM JI0/DKHA ObITh yKazaHa Oyksa C, Hanpumep 0,85C.

ITpu HeobxoaumocTn MapkupoBka ITPA moybkHa coaepxarh CAeAyIoNue TaHHbIE:

b) cumBon Z, o6osHavawwmii, uyro ITPA COOTBETCTBYET YCAOBUSM HOJHOTO COMPOTHBACHMS Ha
3BYKOBEIX UacTOTaXx;

¢) cumioia H, obo3Havarowmii, yTo annapar He OTHOCUTCS K ITPA ¢ MaabiM MCKaXXCHHEM.

5.2 JIoNmOJHUTENHHO K BHIIEYKA3aHHOM 00A3aTeIbHON MapKHUPOBKE CIIeAyIomas HHMOPMALIMS, eC/TH
OHa HeoOXomuMa, JTOLKHA MMeThesd uau Ha TTPA, wau B KaTanore U3roToBUTENS, UM T.11.:

a) YeTKOE YKa3aHHE TUIIA 3aKUTAHWs, 3 IMEHHO C MPEABAPUTENHHBIM WU O€3 TPeaBApUTEIbHOTO
TMOIOTPEBA;

b) ykazauue, TpeGyer siu [TPA BCcrioMoTraTebHOe YCTPOMCTBO I 3aKUTAHMS,

5.3 Heo6s3arenpHas nHGOPMAIIHUSI, KOTOPAsI MOXET OBITh MPUBEICHA U3TOTOBUTEIIEM:

a) HOpMHpyeMas BEIXOIHAS YaCcTOTa P HOPMUPYEMOM HATIPSKEHWH ¢ WK 6€3 paOoTaIONIei JTaMIIBL;

b) mMamasoH OKpPYXaloLIci TeMmepaTypsl, B npeneaax Kotoporo ITPA nomxeH yaIoBICTBOPUTEILHO
paboTaTh MPHU YKA3aHHOM HaNpsKEHUH;

¢) cBeTOBOM mokasatenb [TPA U cyMMapHas MOLIHOCTb CXEMBL.
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6 OBIITME ITOJIOKEHUA

ITPA, paboTalolye ¢ jJaMIaMH, KoTopble cooTBeTcTByloT MBOK 81 win MBK 901, unu apyrumu
JIIOMUHECLEHTHBIMU JIAMITAMU JJT1 pa0OTHI HA BHICOKOM YacTOTE, IOJDKHBI 00ECTIEUUBATh YIOBIETBOPHTEb-
HOE 3KUTAHUE JIAMITHI TIPH TEMITEPAType HEMOCPEIACTBEHHO OKOJO JiaMmbl OT 10 1o 35 °C m pa6oumii pexxum
smammbl ipu Temmeparype oT 10 1o 50 °C u nanpsokeruu ot 92 mo 106 % HOpMHPYEeMOro HanpsKeHHUs.

IIpuMeuaHU e — DICKTPHYECKUE XapaKTCPUCTHKHM JiaMil, yKazaHHbie B MDK 81 u MDK 901, oTHOCS1ME-
cs1 K iamriaM, pabortawoumm ¢ JJOU (mmpu ero HOpMEPYeMOM HampsixeHnH 4actoToi 50 mwim 60 '), MOTyT M3MeHAThCA
pu padoTe ¢ BRICOKOYACTOTHBIM [IPA B ycnoBusix, ykazaHHBIX B 5.3b.

7 MIYCKOBOM PEXUM 3AXKUTAHUS

TTPA noyoKHBL 32KUTaTh IaMIThl 0€3 HEGIAronpHsATHOTO BO3ACHCTBHS HA MX Pa0OUYME XapaKTEPUCTHKH,
KOIZla OHU paboTalOT B COOTBETCTBHH CO CBOMM HasHaucHHEeM. TTOSCHEHHMS YCIIOBHM 3aXMraHHMS JaMIl
MPUBEACHBI B MPUIOXeHUM D.

ITpoBepka MpOBOAUTCS UCTIBITAHMAMH MO OOHOMY M3 MyHKTOB 7.1—7.4 (xakoii mogxonut) ¢ TTPA,
padoTaIOIIMM TIPH JTIOOOM HATIPSDKEHUH ceTH OT 92 1o 106 % HOPMHPYEMOro 3HAYEHUS.

IIpumeuanue—TpeOoBaHMA K TOKY M HaNpsDKCHUIO TPEABAPHUTEILHOTO TONOTPEBA NMPHUMEHHMBbI K
perymupyeMbiM [TPA mia mo00it mO3uIHY peryIMpOBaHMs.

7.1 TIPA ¢ npeaBapuTebHBIM NOAOTPEBOM IJIEKTPO/IOB KOHTPOJIMPYEMBIM TOKOM

Hns sroit rpynmsl [TPA npuMensioT cnenyioume Tpedbopanusi. UcnbiTaHUsT 3TOro THUIMA MPOBOISAT B
COOTBETCTBUU ¢ TPeOOBAHUAMHM A.4 TIPUIIOXKCHUS A.

7.1.1 Tlpu 3aMeHe KaXAOTO 3JIEKTPOIA JIAaMMbl SKBUBAJICHTHBIM O€3bIHIYKTUBHBIM PE3HCTOPOM,
3HaUEHHUE KOTOPOTO YKa3aHO Ha JIMCTE XapaKTePUCTHK COOTBEeTCTBYIolIeH nammbl, [TPA nomkeH oGecrne-
YMBaTh MUHUMAJIBHBII CyMMapHBIi 3(dEeKTHBHBII TOK NPEABAPUTEIBHOTO TIOAOTPEBA, COOTBETCTBYIOIIHIA
TpeneabHONM KPUBOM BPeMs/TOK (PHCYHOK 1), yKa3aHHO# Ha JIMCTE XapaKTEPHCTHK COOTBETCTBYIOLIEH
JIAMITBL.

AOGCOJIOTHBIN MUHUMYM BpPEMEHH TIPEIBAPHTEIBHOTO MOAOrpeBa JOMKeH ObTh He MeHee 0,4 ¢, ecnmu
WHOE HE YKa3aHO Ha JIMCTE XapaKTepPHUCTHK COOTBETCTBYIONICH JIAMITHI.

MaxkcumanbHbii 3¢ ¢heKTUBHBIH TOK MPEIBAPHTEIHFHOTO TTOMOTPEBA HE TOKEH MPEBBILLATH 3HAYCHHS,
YKa3aHHOTO Ha JIMCTE€ XapaKTEPUCTUK COOTBETCTBYIOLIEH JaMIIBI TIPU JTIOOOM BPEMEHH .

7.1.2 HampskeHHe XOJIOCTOTO X0Ia MEXIY 000 Mapoil SKBUBAJICHTHBIX PE3HCTOPOB, 3aMEHSIONTHX
5JIEKTPOXBI JIAMITbI, HE JO/DKHO MPEBBILLIATH MAKCUMAIBHBIX 3HAUCHMI, YKA3aHHBIX HA JIUCTAX XapaKTepHC-
THK JIaMIl, B TEYEHHE MPeIBapUTENbHOro monorpesa. Ilocne mpeaBapuTeIbHOIO MOAOTPEBa HANPSDKEHUE
OCTaHETCA TMPEXKHUM MM MOBBICUTCS OO 3HAYCHHUS HE MEHEEe MHHHMMAJIBHOTO 3HAUY€HMS, HEOOXOOUMOTO
IUISL 38KUTAHUSA JIAMITBI, YKa3aHHOTO Ha JIMCTE XapaKTEPUCTHK JIAMITHL.

Ecnu ykazannsrii B 7.1.1 TOK, NMPOXOAANIHM Yepe3 SKBUBAICHTHBIN PE3UCTOP, TIPEPHIBACTCS PaHBIIIE,
yeM OyIeT DJOCTHTHYTO YKa3aHHO€ MMHUMAJIGHOE HANPSDKEHHME U 3aKWTAHUA JIaMIbI, TO TIOBBIIICHUE
HaNPSDKEHUA 10 MUHUMAJIBHOTO HANPSKEHUST 3aKUTaHUST TIOJDKHO TIPOMCXOMUTh B TeueHue He 6onee 0,1 ¢
(pMcyHoOK 2.1).

Ecnu noselreHue HaANpsKeHU MPOMCXOMMT 33 BpeMs 0oJiee yeM 0,1 ¢, To TOK yepe3 SKBUBAJICHTHBIM
PE3UCTOP HE JAOIKEH MajaTh HIDKE YKA3aHHOrO a0COMOTHOTO MUHMMANIBHOTO 3HAYEHHUA (PUCYHOK 2.2).

KoadduimenT aMmmTyapl HanpsKeHHAST XOIOCTOTO Xola He MOJDKEH TpeBbiiath 1,8. Jlaxe oueHb
y3KMe TUKU HaANpsCKEHUs, KOTOpbIe HE BJMSIOT HAa NEHCTBYIONIEEe 3HAYEHHUE, HE NO/DKHBI BO3HMKATh B
MPOLECCE MUHUMAIBHOTO MCPUOAA MPEIBAPUTEIIBHOTO HArpeBa.

7.2 TIPA ¢ npeasapaTebHbIM NOAOrPEBOM JIEKTPO/IOB KOHTPOJMPYEMbIM HANPSIKEHHEM

ITPA »TOTrO0 THIAa TOIKHB 06ECIEUNBATh COOTBETCTBYIOIHUE HAMIPSDKEHHS TPEIBAPUTENBHOTO TIOIO-
TpeBa SJCKTPONOB, pabouce HANPSIXKEHUE SJCKTPOAA WM HampsKCHWE 3axuraHus gammnbl. [lpeaenbHbie
3HAYEHUSI U COOTBETCTBYIOIIME SKBUBAICHTHBIE PE3UCTOPHI YKA3aHBI HA JIMCTAX XapaKTEPUCTHK COOTBET-
cTByoumx jgamn B MOK 81 u MBK 901.

JlaMmibI KaK ¢ HU3KUM, TaK U C BHICOKMM COTNPOTUBJICHHEM 3JIEKTPOIOB MOTYT paboTaTh MPU TAKOM
Cnoco0e 3aKUraHusl.

7.2.1 ITPA mOIXHBI CO3IaBaTh ACMCTBYIONICE 3HAUCHUE HANPSDKCHUS MPEABAPHUTEIBHOIO MOAOrPeBa
9JIEKTPOIOB B TIpENEiaX, YKa3aHHBIX HA JIMCTE XapaKTepPUCTMK COOTBETCTBYIOLIEH JIAMIbI, HA 3aJaHHBIX
SKBUBAJICHTHBIX PE3UCTOPAaX MPU HOPMUPYEMOM HAMPSIKEHUM CETH.

JomnyckaeTcs IpeBHIIEHUE MAKCHMAIBLHOTO HANPSIKEHUST Ha SJIEKTPOE, €CIM 00ECIEUnBaeTCd MaK-
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CUMAJIBHBIM TOK uepe3 DJIEKTPON B COOTBETCTBHU ¢ TPeOOBAHMSAMH K TPEIBAPHUTEIBHOMY IOIOTPEBY
3JICKTPOIOB KOHTPOIUPYEMBIM TOKOM.

MuHuManbHOE BpeMs MPUJIOXKEHUS HATIPSDKEHUS TIPEIBAPUTENBHOTO MOAOTPEBA DIEKTPOIOB JOJIKHO
owiTh 0,4 C.

B 3aBUCUMOCTH OT TpeOOBaHUIA, YKa3aHHBIX HA JIMCTE XapaKTePUCTHUK JIaMIThl, yepe3 0,4 ¢ Hanpsoke-
HHE TIPEABAPUTEIIEHOTO TTOMOTPEBA DNIEKTPOIa MOXKET:

a) TOCTOSTHHO NPHMKJIANBIBATECS B IIPOLIECCE PAOOTHI;

b) yMeHbBIIATLCA 10 MUHUMATLHOTO 3HAUEHUS;

C) YMEHBIIATBCS M0 HYJIA.

7.2.2 TIPA nomxHBI 00eCTIeurBaTh HANIPSDKEHUS 3aKUTAHUS JIaMTI, YKa3aHHBIE Ha JIMCTE XapaKTepuc-
THK COUI‘BCTCTBY]O]J.[CI\/JI JIAMIIBI, TMIPH:

a) IeHCTBYIONIEM 3HAYCHUH HAIPSKEHMS HA JIAMIIE U

b) aMIIUTYTHOM HAMNpPSCKEHWU HAa BCIIOMOTATEIBHOM YCTPOMCTBE 3aXKHMTAaHMS (€CIM TpeOyeTcs).

MoryT OBITH yKa3aHBI TPEOOBAHMS K 3aKUTAHUIO JIAMIT IS pasindHbX cxeM. Ilpu pabore jgamm B
TapauieIbHBIX LIETISIX COOTBETCTBYIONICE TPEOOBAHME K OTHOIM JIaMIIe pacTipOCTPaHSAETCA Ha KOKAYIO JaMITy.

HamnpsoxeHne 3aXKUTaHus TPUKIANBIBAIOT OMHOBPEMEHHO ¢ HAMPSKEHUEM MPeABAPUTEILHOTO MO0~
TpeBa 3J€KTPOa WIH TOBBIIAIOT N0 3TOro ypoBHA yepe3 0,4 c¢. Jlioboe HanpsKeHHe, MPUKIAIBIBAEMOE
panee 0,4 ¢, TOKHO OBITH HUXKE 3HAUEHMSI, KOTOPOE MOXET BbI3BATh 3aKMUTAHME JIAMITBI WM IOJDKHO
COOTBETCTBOBATh 3HAUYEHHUIO, YKA3aHHOMY IS 3aKUTAHMS JIAMIT C TIPEIBAPUTEIEHBIM TIOAOTPEBOM KOHTPO-
JIUPYEMBIM TOKOM,

7.3 TIPA nns 3axkuranusi 0e3 npeaBapUTEIbHOTO NOIOTPeBa

ITPA, cOOTBETCTBYIOIIHE ONpPeaeAeHUIO 3.12, TOKHBI OBITh CKOHCTPYMPOBAHKL TaK, UTOOBI CyMMap-
HOe BpeMs TJICIOIIETO paspsiia B Ipoliecce 3aXKuTaHus He mpeBbimaio 100 MC Ipu M3MEpPEeHHH C HOMH-
HambHOW jammoii. IIpu M3MepeHHM HEOOXONMMO WCKIIOUMTH OJM30CTh C JIIOOBIMU 3a3€MJICHHBIMHU
METAUTMYECKUMH IETAISIMH, KOTOPBIE MOTYT A€M CTBOBATh KaK BCIIOMOTaTeNIbHOE 3aKUTAIOLIEE YCTPOUCTBO.
TMepuon TIEIOIIETo paspsAna CUMTAIOT 3aKOHUEHHBIM, €CJTH TOK JIAMIIBI COCTaBNIsAeT He MeHee 80 % HOMU-
HaJIbHOTO TOKA JIAMITEL.

IIPA cuumarom coomeemcmeyouum YKa3aHHviM mpebosanusam, ecau olHOAHAIOMC credyioujue ycaoeus

7.3.1 Hanpsorcerus xon0cmoeo xooa

H3zmepenue nposodsm ocyunnoepagom. Ilocae 3amenvt 6cex 31eKkmpoooe aamnvl (PUCYHOK 3a) Ha IKeusa-
AeHmHble Ge3blHOyKmuGHbvle pe3ucmopsl R, 3HAYeHUs KOmopuix yKa3ausi HA AUCMAX XAPAKMEPUCMUK COOM-
B8EMCMBYOUWUX NAMN, HANPIHCEHUE XOAOCMO20 X00a 00ANCHO Y0081eMEOPAMb 3HAYEHUIO, YKA3AHHOMY Ha aucme
Xapaxkmepucmux coomeemcmeyloujeti Aamnol.

FEcau 0se namnvi pabomaiom nocie006amenbHo, Mo HANPAMCEHUEe XOA0CMO0 X00a HA Kancood aamne
00CHO ONpedensImvCss NOOUEPeOHO: 3aMEHAA OOHY AAMHY HOMUHAALHOU Aamnol, a 3sekmpodst Opyeou —
IKGUBANCHMHBIMU PE3UCMOPAMU, 3HAYEHUS KOMOPHIX YKA3AHb! HA AUCTe XAPAKMEPUCTUK Coomeemcmeyiouet
AAMABL.

Hanpsasicenue xo10cmoz20 Xo0a uzMepsionm Mexcoy 3KEUGANCHMHBIMU DPe3UCMOpamu, U OHO OOANCHO
CoOmeemcmeosams @ 000UX CAYHASX 3HAYEHUIO, YKAZAHHOMY HA Aucme XaApaKkmepucmuk coomeemcmeyiouel
Aamnwt, 0 OOHOU Aamnbl.

IIpumeuanne— [Ipn HAMYAN KONMOHUTEIIBHOTO MPEABAPUTEIIEHOTO MOAOIPEBA MEKTPOIOB B MPollecce
3aKMTAaHMs MUHMMAJIBHBIC 3HAYEHM JOJDKHBI OBITh TAKMMH, YTOObI NIEPUOL TICIOIETO pa3psana He npessiman 100 Mc.

7.3.2 Ilpoeepxa noanoeo conpomuenernus I1PA

ITPA Oonorcens obecneuusamo mok He MeHee YKA3AHHO20 HA AUCME XAPAKMEPUCHUK COOMEEmcmeyouetl
AGMAbL, K0e0a 0e3biHOYKmMUGHbI 3KeueareHmubili pesucmop R;, 3nauerue Komopozo yYKa3ano Ha aucme
XAPAKMePpUCMUK CoOMmeencmeyioujeli AaMnbl, 3aMeHsem AaMny, a Kaxcowlill 31eKmpo0 Aamnbi 3aMeHAemcs
6e3biHOyKMUHbIM pe3ucmopom R, 3navenue Komopoeo yka3ano Ha Mom Jice AUCHe XapaKmepucmux (PUcyHox
3b) npu nanpsaxceruu 92 % HopMUpyemoz0 HanpHCceHus.

7.3.3 Tok 3nexmpodog

ITPA ¢ 3axcuzanuem 6e3 npedeapumensrozo nodozpeea mozym co30aéams nodozpes 31eKmpodoe 6 npoyecce
3a0cueanus.

Tox uepe3 anexmpoobl, ecau Umeemcs, He 00AHCEH NPeGblulamb MAKCUMAALHO20 3HAHEHUA, YKA3AHHO020 HA
AUCHIE XAPAKMEPUCIUK COOMEemcmayioujelti 1amnbl.

Hsmepenue npoeodam c¢ sxeusanrenmuvim pezucmopom R; (pucynok 3c), 3na4enue komopoeo paccyumoi-
eaiom no ¢opmyne

R=11,1 1),
e In — HOMMHHAJIBHOC 3HAYCHHC pa6oqero TOKA JIAMIIbI.
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7.4 BenomorareibHble YCTPOHCTBA IS 32KUTAHMSI M PACCTOSHMS

Ansa nmamm, pa6oraowmx ¢ ITPA, COOTBETCTBYIOIIMM HACTOSIIEMY CTAaHAAPTY, MOXET TpeOOBaThCS
BCMOMOTATEIBbHOE 3axXuramuiee ycrpoicrso cormacHo MOK 81. HampskeHue XOM0CTOTO X04a U Harpsi-
>KeHHE Ha BCIIOMOTATEILHOM 3aXKMTAIOLIEM YCTPOMCTBE (eCM TpeOyeTCss) B MPOLIECCE MPEIBAPUTENIEHOTO
MONOTPEBA U 3aXKUTAHWS IOJDKHBI OBITH B MPEAeiaX, YKa3aHHBIX B HH(DOPMAIMOHHBIX JAHHBIX IIO
paspabotke ITPA Ha nucTE XapaKTepUCTHUK COOTBETCTBYIOLIEH JIAMIIHIL.

8 PABOYII PEXVUM

8.1 TIpu HOpMHpPYeMOM HaIpsSKEHUW CBETOBOM mMokasaTeab ITPA momkeH OBITH He MeHee 95 %
3HAYECHUS, YKa3aHHOTO M3TOTOBUTEIIEM.

Ecnu ykazanHsiii cBeToBoit nokasatens [TPA menpie 0,9, To TomKHA OBITH TOKA3aHO, YTO paboune
XapaKTepUCTUKH JiaMM, paboraroitux ¢ 3tuM [1PA, He yxymmawoTcs. COOTBETCTBYIOIIEE HCIBITAHHE — B
cTaguu pa3paboTKu.

8.2 TIpu HOpMHPYEMOM HAIIPSCKEHUM CyMMAapHasi MOIITHOCTb CXEMEBI JO/DKHA OBITh He Goee 110 %
3HAYCHUS, YKa3aHHOIO U3roTOBUTENEM MpH pabote TTPA ¢ HOMUHANBHON(BIMU) JAMIIOM(aMM).

8.3 TpebGoBaHuA K peryMpOBAHMIO

8.3.1 IlomorpeB 2JEKTPOAOB JAMIILI

JL1st TOro YTOOBI HEe CHIDKAJICS CPOK CITyKOBI JIAMITHI, TIPH PaboTe JaMIT B PeKUME CBETOBOTO MOTOKA
MEHBIIIETO OMTUMANBbHOM paboueit Touku, HeoOxonuMo, YToOsl ITPA o6GecreunBan MOCTOSTHHBIN MOAOTPEB
5JIEKTPOIOB JIAMIL.

8.3.2 PerympoBanne MOIHOCTH JIAMIIbI

TpeboBaHus MPUBEICHEI B IPUIOXeHNH E.

B Hacrosiniee BpeMsi CYLIECTBYIOT TakKe APYrHe He CTaHIAPTU30BAHHBIE MHTEPGENCHI, YTO MOXET
TIPUBECTU K MPOOIEMe X B3aUMO3aMEHIEMOCTH.

IMo3TOMy MCIIBITAHUS HEOGXOIMMO TIPOBOIUTH B COOTBETCTBUM ¢ YKA3aHHSAMM HM3rOTOBHTENSL. Tum
uHTepderica TomkeH OBITh yKa3aH B MapkupoBke TTPA.

8.4 Ecmu He yka3aHO MHOE HA JIUCTE XapaKTEPHCTUK COOTBETCTBYIOMIEH jammbl, T0 ITPA momxen
OTPaHUYMBATH TOK HOMUHAJIBHOM JIAMITHI IO 3HAYEHUS, HE MpeBbIaomero 115 % Toka, co3maBaeMoro B
TOI XKe JIaMIIe pH e¢ padoTe ¢ 0bpa3moBeM ITPA.

H3mepernue nposodam no cxeme, npusedenHol Ha pucynke 4.

9 KOSOPUITUEHT MOITHOCTH CXEMBI

H3MepeHHBIi KO3(hdOUIMEHT MOITHOCTH CXEMEI He JOJDKEH OTIMYATECS OT 3HAYECHMS, YKA3aHHOIO B
mapkuposke ITPA, Gonee yem Ha 0,05 mpu pabore TTPA ¢ onHON MM HECKONBKMMH HOMMHAJIBHBLIMH
JIaMIaMM TIPU HOPMHUPYEMBIX HAMPSDKEHWH M 4acTOTe, MPUKIIAIBIBAEMEIX K CXEME.,

Jns perynupyeMbix ITPA Ko3¢bdGUIIMEHT MOLTHOCTH U3MEPSIETCS TMPU TTOTHOM MOLIHOCTH.

10 TOK, IIOTPEBJIAEMBIN U3 CETH

Tok, norpebnsemblit u3 cetu ITPA, paGoTaloliuM ¢ HOMMHAJBHON JaMIioil MpH HOPMHPYEMOM
HANpsKEHUU, HE JOJDKEH OTAMYATBCS OT YKa3aHHOro B MapkupoBke ITPA unum B Karanore M3roToBUTENS
6onee yeM Ha 10 %.

B mo060it mo3uLmK pery1upoBaHus TOK ceTH peryaupyeMbix ITPA He no/okeH npeBbiaTh 60ee yeM
Ha 10 % 3HauyeHMe, YKA3aHHOE B MApPKHUPOBKE.

11 MAKCUMAJIbHBIN TOK B JIJIOBOM BBIBO/IE BDJIEKTPOJIA

Tpu HOpMAaIBHOM paboTe U TIOGOM HAaNPSKeHUH ceTH OT 92 10 106 % HOpMUPYEMOro 3HAUEHUS TOK,
MPOXOISALIMHI Yepe3 MoO00I U3 BLIBOAOB 3JIEKTPOAOB JIAMII, HE JOJDKEH IPEBHIIIATH 3HAUCHUS, YKA3aHHOTO
Ha JIMCTE XapaKTEPUCTHUK COOTBETCTBYIOIIEH JIAMITHI.

Hzmepenue nposodsm ocyurnozpagom uau opyeum nooxoosuwum ycmpoiicmeom. Hzmepernus 0onncrbi
npo8ooOUMbCS ¢ HOMUHAALHOU AAMHOU HA 8CeX KOHMAKMAX 31eKmpooos.

6
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12 ®OPMA KPUBOM TOKA

12.1 MDopma KpuBoii TOKA CeTH
T'apMOHMKM TOKA, MOTPEOAIEMOTrO CBETHIIBHUKOM, TOJDKHBI COOTBeTCTBOBaTh MBDK 555—2.

IIpuMeyaHue— YKazaHHOE TpeOOBaAaHHME MPUMEHNMO K CBeTHIbHUKaM WK [1PA, KoTopble npeaHa3Haue-
HbI IUTS1 IPYCOSIUHEHNS K UICTOUHMKAM ITUTaHUs, YKa3aHHbIM B pasgene 4 MOK 555—2.

Ecnu KOHKpPETHBIE UCTIBITAHUSI C HOMUHANBHBIMH JIAMIIAMH MOATBEPXaaloT, uto ITPA mis moMuHe-
CLIEHTHBIX JIAMII YIOBJCTBOPSIOT TPEOOBAHUSIM COOTBETCTBYIOWIEH Tabmuubsl MOK 555—2, T0 cCBeTMIBHUK
CUUTAIOT OTBEYAIOIIMM 3THM TPEOOBAHMIM M HE MOIIEKALIUM NMpoBepKe. M3roToBUTEIN 0GSI3aHBI YKA3bI-
BaTh, TOJDKEH WIN HE MOJDKeH ucnbiTyeMblii ITPA momeepraThes CIEAYIOMIEMY UCTIBITAHHIO.

Ecnu ITPA He 6bUtM TpOBEPEHBI OTAECIBHO WIH HE COOTBETCTBYIOT 9TOMY TPEOOBAHHIO, TO CBETHILHHK
TIOIIEXKUT BTOMY MCIBITAHHIO M TOJDKEH YAOBICTBOPATH STOMY TPEOOBAHHIO.

HcnpiTaHue MPOBOISAT B COOTBETCTBHH C TpeOOBaHMAMH pasaeia A.2 npuinoxenus A. ITPA nomken
paboTaTh MpHU €ro HOPMUPYEMOM HAMPSDKEHUM ¢ HOMHMHAJIBHOMM lamTiol (vwnm namnamu). ITocne crabumm-
3aUMU pexkuMa paboThl JlaMnbl (opMa KpUBOIH TOKA CETH HOJDKHA OBITh TaKOM, YTOOBI COmEpKaHHE
TAPMOHMK HE TIPEBBIIIAJIO 3HAYCHMI, YKA3aHHBIX B COOTBETCTBYIONICH Tabmume MOK 555—2.

12.2 ®opma KpuBoii paGovero TOKA JaMIbl

WcnbiTanue MpoBOASAT B COOTBETCTBUM € TPEOOBAaHMSAMH pasieia A.2 IpUJIOXECHUS A,

ITPA nomxeH pa0oTaTh NPU €0 HOPMUPYEMOM HANPSKEHUMU C OTHON MJIM HECKOJIBKMMH HOMUHAIb-
HeIMM Jlamramu. [locie crabunusaimu pexuma paGoTel JaMnbl ¢opMa KpHBOi pabGoyero ToKa JIaMIThI
JIOJDKHA COOTBETCTBOBATH CJICAYIOIIMM TPEOOBAHHSIM:

a) B KaXIOM CeIyIOLIEM APYT 3a IPYroM MOJIYNepHOIe Orudaloniasi KpMBOil TOKa JaMITbl HE TOI;KHA
oTMyaThCs Oosiee yeM Ha 4 % 3a paBHBIC MOMEHTHI BpeMEHHM mocie mnepexona ¢assl HampsKeHUS
HMCTOYHUKA TIUTAHUS YEPe3 HOJb.

IIpumMmeuanue— Leab 5T0ro TpeOOBaHMS — MCKIIOYUTH Pa3THINe GOPMBI KDHBOI B pa3Hble MOIYIEPHO-
IIbI CETH;

b) MakCUMaJbHOE OTHOLICHUE AMIUIMTYIHOTO 3HAYCHUS K ACUCTBYIOLLEMY 3HAYEHHUIO HE JOJDKHO
TIPEBBILIATH BEICOKOYACTOTHEIN KO3 (MUIIMEHT aMIUIUTYIBI, paBHEIH 1,7,

Ecnu BeICOKAs 4acTOTa MOIYJIMPOBAHA OCHOBHOUM 4YacTOTOM, TO MaKCUMAIbHBIN KO3(MbhHIMEHT
aMIUTUTYIBI TOKA JIAMITHL IJIT MOAYJIHPOBAHHOM OTHOAIOIIel He MOJDKEH NpeBhIIaTh 1,7*,

IIpuMeuanue— KospduimeHT aMIIUTYOIBI TOKa BBICOKOM 4YacTOTHI PaBeH OTHOIICHUIO aMIUTMTYIBI
MOIY/IVPOBaHHOH (WIM HEMOAYIMPOBAHHOM) orubamoieil Toka K 3pdbeKTHBHOMY meHCTBYIOIIEMY 3HAUEHUIO TOKA.

13 3AIIIUTA OT MATHUTHBIX BIIVSTHUN

ITPA moypkHBI MMETh 3G (GEKTUBHYIO 3aLLUTY OT MATHUTHBIX BAUSTHUI, BEI3BAHHBIX PACIIOJIOXEHHBIMU
no6IM30CTH (HEPPOMATHUTHBIMU MATEPUATIAMH,

Iposepry npoeodam caedyrouwum ucnbimanuem.

B npouecce nposepxu IIPA doncer pabomamp npu e20 HOPMUPYEMOM HANPANCEHUU C COOMBemMCcmayrouel
aamnot. Ilocae cmabuauzayuy pexcuma padomvl CMAAbHYI0 NAACMUHY MOAWUHOU 1 MM, WUPUHOU U OAUHOT
boavuie, yem wupuHa u oauna ucnvimyemozo IIPA, nocaedosamensho npuxkiadvl8arwm niomHyi0 K OCHOBAHUI)
IIPA na paccmosnuu 1 mm om xaxcooii e20 cmoponvt. Ilpu smom usmepsiiom nompebasemuiil AamMnol mox,
3HAYEHUE KOMOPO20 He O0AXCHO omauvambces 6onee yem Ha 2 % Om 3HAYEHUS, UBMEPEHHO20 NPU OMCYMCMEUY
CMAALHOU NAACTIUHDL.

14 TIOJTHOE COITPOTUBJ/IEHUE HA 3BYKOBBIX YACTOTAX

IIposepky ITPA, uMeIOIUX B MApKUPOBKE CUMBOJ MOTHOTO COMPOTUBICHUS HA 3BYKOBBIX YaCTOTAX
(5.1), IpOBOIAT B COOTBETCTBUM C Pa3AeiioM A.3 MpUIOXKEHUST A.
Ha xaxmoit uvactore muamaszoHa 400—2000 T'u momnoe compotusneHue ITPA, paGoraioiiero ¢

* B SnoHuM paspelnaeTcs MaKCUMATbHEIH KO3GGUIMEHT aMITUTYIs! 2,1,
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HOMMHAJILHOM JIAMITOi TIPH €r0 HOPMHUPYEMBIX HANIPSKEHUM M YaCTOTe, NOJKHO OBITh MHAYKTHBHBIM. Ero
TOMHOE COMPOTHUBIICHUE B OMAaX JO/DKHO OBITh HE MEHEE 3HAYCHHUS COMPOTHBJICHHS PE3UCTOPA, KOTOPBIH
paccemBaceT Ty XK€ MOIIHOCTD, YTO U KOMIUIEKT wiaMna+ITPA» npu paGote npu HOpMUPYEMBIX HATIPSKEHU U
u vacrore. IlonmHoe compotuBieHue ITPA M3MepSIOT CHUTHANOM, HampsSXXeHHe KOTOporo pasHO 3,5 %
HOpPMMpPYeMOro HanpsokeHus: tutanust TTPA.

Jnsa muanazona yactor 250—400 I'ii 3HaYeHHE MOJTHOIO CONMPOTHBACHHS IOJDKHO OBITH HE MeHee
MOJIOBUHBI MUHUMAJIBHOTO 3HAY€HHUS, JOMYCTUMOTO i auamna3oHa 400—2000 TI'u.

IIprMedaH e — YCTpoiicTBO I NOJABICHHS pafHONIOMEX, COAepkKallee KOHACHCATOPhl EMKOCTBIO MEHEe
0,2 Mx® (cyMMapHOe 3HaYCHHE), CIM OHU BCTpOeHbI B [IPA, MOTyT OTCOSAMHSATHCS MPU 3TOM HCIBITAHHH.

15 OCHOBHBIE ITEPEXO/HBIE ITEPEHATIPSI2KEHUA

CeTeBble MEPEXONHBIE MEPEHANPSIKEHUS TIO00H MOMSIPHOCTH, CIYYAaHHO BOSHHKAIOLIME H HAKJIAbI-
BAIOLIUECST HA OCHOBHOE HANpPSKEHHUE, KAaK YKa3aHO B pasfenie A.S MpuIoXeHUsA A, He HOMKHBI HapyllaTh
dyukumonupoBanue ITPA uiM BHIBOOUTH €ro U3 CTPOsA. BAMSHHEe MOMHMHU Ha pacHpeaesUTENbHYIO CETh
BO BHUMAaHHUC HC NMPUHUMAIOT.

Hcnvimanue nposodam 6 coomeemcmeuu ¢ mpebosanusmu pasdesa A.5 npunoxcenus A.

16 METOJIVKA UCTIBITAHHI B AHOMAJIbHBIX PEXXKMMAX

16.1 3amena aamnor (namn)

B npoyecce pabomwr TIPA npu ezo nopmupyemom nanpsxcenuu +10 % ¢ coomeemcmeyioweli aamnot
(namnamu) ona (onu) doaxcra(vl) omcoedunamocs Ha 14 om I1PA 6e3 evikaouenus Hanpsaxcerus cemu. B konuye
3Moeo nepuoda AamMny (aamnvt) eHoeb npucoedunsiom. llocae 3moeo aamna (ramnovt) 00aAHCHA(bL) HOPMAALHO
3a2CUAMbC U pabomams Hocae NOBMOPHO20 NOOKAIOHEHUS K cemi.

16.2 Heszancuearuwascs samna

C umumupyrowum 31eKmpood pe3ucmopom, YKA3aHHbIM HA COOMEEMCMEYIOueM AUCHe XapaKmepucmux,
NPUCOCOUHEHHBIM 6MeCmO Kaxc0020 3aekmpoda aamnsi, ITPA doaxcen pabomams npu HOpMUPYEMOM HANpsice-
Huu +10 % 6 mevenue 1 4. B koHue 3moeo nepuoda pe3ucmop OmMcOeOUHSION,; COOMEEMCMEYIOUYI0 AaMny
(namnot) npucoeduHsIom, U OHA (OHU) OOANCHA(bL) HOPMANBLHO 3ANCULAMbCA U pabomamb no Kpalineil Mepe nocae
NO6MOPHO20 NOOKAIOYEHUS K cemu.

17 PECYPC

17.1 Ileped ucnvimanuem IIPA nodeéepeaiom ucHbIMAHUIO MEMHEPAMYPHOIM WUKAOM U GKAIOYEHUEM HA
X040cmoM x00y.

a) Hcnvimanue memnepamypHbim YUKAIOM

Crauana ITPA évt0eporcusarom 6 mevenue 1 4 npu MUHUMAALHOM 3HAUEHUU MEMNEpamypvl OKpyscarouiel
cpedvi. 3amem na 1 4 memnepamypy nogviuwiarom 00 t,.. I[lpoeodsm name makux memnepanmypHoix yukaoe. Ecau
MUHUMANbHOE 3HAYEHUE MEeMNepamypbl He YKA3aHo, mo 00A4CHO ucnoav3oeamscs 3navenue +10 °C.

b) Hcnoimanue yukaamu exarouenuil

IIpu nopmupyemom nanpsceruu IIPA co c60600HbIMU GbIXOOHBIMU KOHMAKMHBIMU 3ANCUMAMYU BKAIOHAIOM
u evikaouarom Kaxcovie 30 c. Takxou yurka noemopsaiom 1000 pas.

17.2 3amem IIPA doasxcen pabomamv ¢ coomeemcmeyiowiel Aamnolé npu HOPMUPYEMOM HANPANCEHUU
cemu u npu memnepamype okpydicaiouweli cpedst, Komopas obecnevueaem t, , ¢ mesenue 200 4. Ilo okonuanuu
uUcnoimanus U nocae oxaaxcoenus 0o xomuamuou memnepamypvl IIPA Oonscen obecneuusamo HOpmaabHoe
3axcuzanue u pabomy coomeemcmeyioujeli ramnot 6 mevenue 15 mun. B npoyecce 3moeo ucnvimanus aamnot
00AICHBL PACNOAA2AMBCS GHE UCHLIMAMENbHOU KaAMepbl npu memnepamype okpyxcaioweti cpeovt (25+5) °C.

17.3 Temmeparypa £, — 3TO TEMIIEPATypa, H3MEPEHHAsI B HAUOOJIEE TSDKEIOM MOSHIINU PETYIHPOBa-
HMS. DTa MO3MIMA MOXET OBITh YKa3aHA M3TOTOBUTEIEM TIPH KOHCY/ILTALIMHM C HUM.

INpuMevanue— MU3MepeHHe TeMNepaTyphbl /., CBETWIbHHKA IPOBONST B HAMOONEC TSAKEIOH MO3UIMH
PeryJIMpOBaH¥S.
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i, Ak

IIpumep 1
ITPA cootsetctByeT 7.1.1. U3Mepsiomeecs ACHCTBYIONICe 3HAUCHHUE TOKA i, HUKOTAA HE NMalacT HIKE YCTaHOB-
JIEHHOTO AEHCTBYIOLIETO 3HAYCHUS TOKA it (32 4,), MOITOMY JUIsl ISHCTBYIOLIETO 3HAYCHHMSI OTHOAIOLICH TOKa i, MOXET

OBITh HMCHOJIb30OBAHO BBIPDaXCHHC

MIpumep 2
ITIPA He cootBercTByeT 7.1.1. M3MeHsIO1ICEeCsT ASHCTBYOIICE 3HAUCHUE TOKA ip JOCTHTACT YCTAHOBJICHHOTO
IEHCTBYIOLIETO 3HAUEHUs! TOKa ) (32 f,) HEIOCPEICTBEHHO MEPEN MOMEHTOM BPEMEHH {,, TOSTOMY IJIs1 ACHCTBYIOILIETO
3HAYEHMST OTrMoaloueii ToKa ip MOXET ObITh MCIIONb30BaHO BBIPAXKCHUE
t t
e e

i, A

Mpumep 3

[TPA cootBetcTByeT MM He COOTBeTCTBYET 7.1.1. Mi3MeHsIO1IeeCst ASHCTBYIOIICE 3HAYCHNE TOKA J, IPEBBIIIACT
YCTaHOBJIEHHOE ACHCTBYIOLIEE 3HAYECHUE TOKA iy (32 #,) TOMLKO AJIs1 YAaCTH IEPHOIA A0 f,.

H3MepeHre WK pacueT SHEPTUM HEOOXOXMMO ITPOU3BOAUTh B COOTBETCTBUH C BBIPAKEHUEM

Z Z

_[ipdtz_[iidt.
0 0

CyMMapHBI# 5 GeKT NpeaBapUTENbHOTO MOIOTPEBa U3MEHSIOLUIMMCA TOKOM TIPEABAPUTEILHOTO MOAOTpeBa 3a
BpeMsI ¢, He JOMIXEH ObITb MEHee JeHCTBYIOIIETO 3HAUCHUS TOKA i (32 #,).
B03MOXHBIC CTydad IMOKA3aHBI Ha TPeX MpUMepax.

Pucynok 1 — O0bsicHeHue 5P HEeKTIBHOTO TOKa MPEeIBapUTEILHOTO TIOZOTPEBa
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/o:

/N

HanpsbkeHne
xonocroro xona U, B

2

MoporpeB

anekTpoaa
-
(8)]

A

I I gl

ty (te + ts) L c

I — x50 te; 2— Ugo te; 3 — Unocne 2, 4 — MPOTOIKUTENBHOCTD TIEPEXOTHOTO Teproaa % = 100 mc,
He OoJiee; 5 — MOAOTPEB HMEKTPOAA MPEKPALLASTCS B MOMEHT Ze

Pucynok 2.1 — I1PA, KoTOpbIit IpeKpalliaeT TOK NPEeABAPUTEILHOTO ITOAOTPEBa NMPHU
TOBBIIICHUY HAIIPSXKESHNA XOJIOCTOTO XOAa

N

/

/w
\
\

HanpsbkeHue
xonocTtoro xoaa U, B

-1

Moporpes

anekTpoaa
/ - /N
-

t, (t + 1) t c

1 — 2 i [0 3axuraHus namisl; 2 — ix 10 fe; 3 — U 10 te; 4 — U nochne fe; 5 — MpoaOXKUTEIBHOCTD
epexoaHoro mepuoga £ > 100 mc

PucyHok 2.2 — [1PA, XOTOpBIfl EIMEET IPOIO/LKUTSILHOCTD IIEPEXOIHOTO TIEPHOIa
HampsXeHUsl X0n0cToro xoma > 100 mc

PucyHok 2 — TpeGoBaHMs K HaIPsSKeHUIO X0JM0cToro xoma ITPA ¢ nmpeaBapuTeTbHEIM
TOIXOTPEBOM KOHTPOIUPYEMBIM TOKOM
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\—[']’:6—3
® (C

I:]Rc

) —

1— cetp; 2 — ucnpityemsnii [TPA; 3 — usMepuTenbHOE
YCTPOHICTBO

Pucynok 3a — CxeMa npoBepKH HaNpsSXCHUs
XOJIOCTOTO X042

3

N\

2\
¥

3

roCT P MOK 929—98

1 — cetp; 2 — ucnmityemenii ITPA; 3 — usMepuTeabHOE
YCTPOUCTBO

PucyHok 3B — Cxema IpOBEPKH MOJIHOTO
conpotuncHus ITPA

I — cetp; 2 — ucnbityembrit [TPA; 3 — usMepuTenbHOe YCTPOICTBO; 4 — JaMITa

Pucynok 3¢ — CxeMa NpOBepKH TOKa DJICKTPOIA

Pucynok 3 — CxeMa mpoBepKy 3aXKUTaHUsA 0¢3 MpeaBapUTEIbHOTO IOIOTPEBa
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® . ~
e 0
| N
T

1 — cetp; 2 — ucnimityemsiit [TIPA; 3 — HOMUHAIbHAA 1aMIia; 4 — TOKOBBIN MTPOOHHUK;
5 — CeNeKTMBHBIN BOJIBTMETD WK AHAIM3ATOP BOJHBI

N3MepuTenbHOe YCTPOMCTBO MPUCOSIUHSIOT K BRIXOAHON Leny, Omkaiineil K MOTEHLIMANy 3¢MIIH.
3a3eMJISITh JTI00YIO BHIXOMHYIO IICTIh HET HEOOXOIMMOCTH.

Pucynok 4 — U3mepeHne GopMbl KPUBOiT TOKA

CE) A [:]21

Z2

/ p—

ﬂ/ ——

1 — reneparop 250—2000 T'; 2 — cers 50 (60) I'u; 3 — dunbtp 50 (60) 'ty 4 — ceNeKTUBHBII BONBT-
METp WU AHAJIM3aTOP BOJHEI

IIpuMeuaHue— 3naucaue 200000 OM 111 OZHOTO TJieYa MOCTA He SIBJISAETCS KPUTHIHBIM.

Pucynok 5 — VisMepeHHe TIOJTHOTO COMPOTHBICHUA Ha 3ByKOBBIX YaCTOTaX
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/l\)

®

VG L
ot

t

1 — cetb; 2 — ucnbityeMblii [1PA; 3 — u3MepHUTENbHOE YCTPOMCTBO

Pucynok 6 — Cxema ucnmitaunsa ITPA ¢ npeaBapUTENbHBIM IIOAOTPEBOM
KOHTPOJIMPYEMBIM TOKOM

3 5

[m

O,
O
:’zi

H

1 — m3onupylommii TpaHcdopmMaTop; 2 — ceTh; 3 — reHepaTop CHHYCOUTATBLHOTO HATIPSDKCHHS, 4 —
YCWIWTENb MOLIHOCTH; 5 — OOpa3LOBEIi PE3UCTOP; 6 — JaMIa; 7 — KU 3aKUTAHUS

Pucynok 7 — BricokoyacToTHast 0Opa3ioBas cxema

imax &
3
2
4
2
£
5 =+ +:,§)°'5
1
_\\ ___________________ —
T -
0,4 t,c

1 — aGCoMOTHBIIL MUHUMYM im; 2 — ik nipu fo = 0,4 ¢; 3 — 3 deKTHBHBINA TOK IMpPeIBAPUTENHHOTO
Moxorpesa; 4 — MakCUMaJIbHbII 3 (eKTHBHBII TOK MpeIBapUTENBHOIO MOAOTPeBa B OO0 MOMEHT
BPEMEHH 7; 5 — MpeJea MUHUMAIbHOTO 3G GeKTHBHOTO TOKA MPeABAPUTENLHOTO MOIOTPEBA 32 BpeMS 7,

Pucynok 8 — TpeGoBaHMA K TOKY MPEABAPUTCIBHOTO MOIOTPEBa KOHTPOIMPYEMBIM
TOKOM
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ITPHJIOXKEHHE A
(obsa3amenvioe)

HUCTIBITAHUS

A.1 O0mme TpedoBaHMs

UcnrbiTanus aeasiorcs THIOBHIME. OIiH 00pa3el] JOIKeH MOOBePraThCs BCEM HCITRITAHMSIM.

A.l.1 Oxpyxcarowas memnepamypa

Hcnvimanus npogooam 6 3aujUtieHHOM Om CKBO3HAK08 NOMeWeHuYy U npu memnepamype okpyscarouiei cpedot om 20
do 27 °C.

Jas ucnoimanuii, komopsie mpeGyrom cmabuabHOCIU pabouux XapaKmepucmux AaMIbl, memMnepanypa 6030yxXa 0Kpye
Aamnsl 0onxcra 6oims om 23 do 27 °C u ne doasna usmenamocs 6oaee yem na 1 °C 6 npoyecce ucnoimaruil,

A.1.2 Hanpsaoxcenue u wacmoma cemu

a) Hcnoimamenvroe Hanpscenue U yacmoma

Ecau ne yxazano unoe, mo ucnoimyemuiii I1PA doaxcen pabomame npu HOPMUPYEMOM HANPANCEHUU, A 06DPA3YOEbLL
IIPA — npu Hopmupyembix HanpaxceHuu u 4acmome,

Ecau mapruposxa ITPA codepicum yxasanue 06 UChOAB306AHUU €20 6 QUANA30HEe HANPAXCEHUl cemu uau pade
OMOENbHBIX HOPMUDYEMbIX HARPANCEHUL] Cemu, Mo 3a HOPMUPYeMoe HANPANCERUe MOJCem RPUHUMAMBCA AI060e HANpANCeHue,
015 KOMOP020 OH NPEGHA3HAUEH.

b) Cmabuassrocme cemu u wacmomel

s Goavuuncmea ucnosimanuii Hanpaxcenue u wacmoma cemu 048 06pasyo6ozo IIPA doaxcuul noddeprcueamucs ¢
mounocmoio 20,5 %. Oonaxo 6 momenm usmepenuii Hanpaxcenue 00ANCHO pecyauposamucs ¢ npedesax +0,2 % yrxazannozo
UCHBIMAMENbHO20 3HAUEHUS.

c) Popma Kkpueoli nanpsxncenus cemu

Cymmapnoe codeprcanue 2apMOHUK @ HANPANCEHUU cemu He 00axcHo npesviuiams 3 %, u onpedensemcs Kax cpednee
K8aOpamuvecKoe 3HAYEHUE CYMMbL OMOCALHBIX 2APMOHUYECKUX COCIAGASIOUAUX RO OMHOUEHUIO K OCHOGHOU, RPUHAMOU 3a
100 %.

A.1.3 Maenumnoie s¢hchexmobi

Ecau ne yxasano unoe, mo Ha paccmosnuu 25 mm om noeepxrnocmu 06pazyo6020 uau ucnovimyemozo IIPA ne doaxcro
Obims MaeHUMHBIX 06BEKMO8.

A.1.4 Ycmanoexa u npucoedunenie HOMUHANLHBIX AAMA

Jas obecneuenus cmaGuAbHOCMU SAEKMPUHECKUX XAPAKMEPUCTIUK HOMUHAALHLIX AAMI OHU OANHCHBL YCIIAHAGAUGAMb-
CA, KaK YKasauo HA Aucme Xapaxmepucmux nomuHanohoi aamnol. Ecau Ha aucme xapaxmepucmux HOMUHAALHOU AAMIbL
Hem YKQ3aHUll no YCMaHo8Ke, Mo AAMHY YCMAHABAUBAIOM 20PU30HMANBHO.

Pexomendyemcsa, umoGot 1amnvl COXPAHANY NOCMOAHHOE PACHONONCEHUE WMBIPLKOE 8 UCHBIMAMENLHBX NAMPOHAX.

A.1.5 CmabuavHocms HOMUHAABHBIX AAMR

a) Jlo npoeedenus usmepenusn samna 00axcHa pabomams @ ycmanoguewemcs pexcume. He donxcro Goimo winyposanus
paspaoa.

b) Xapaxmepucmuxu aamnet npogepsarom 6 coomeemcmauu ¢ npusodcenuem C Henocpedcmeento o u nocae Kaxcoou
cepuu UCnoimanuil.

A.1.6 O6pasyoeoiii ITPA

Hcnonvzyemuiti obpazyoewiti IIPA donswcen Golmo maKum, KaK YKA3aHO HA AUCME XAPAKMEPUCMUK COOMEemcmeyiouel
AamMnbL.

A.1.7 Xapaxmepucmuru uzmepumensruix npuéopos

a) llenu nanpsocenus

Llenu nanpsaocenusn usmepumenvHoix npuGopos, npUcoeduUHIEMbIX NAPAAIEALHO AAMRE, He 00AXCHBL nompebasms 6oaee
3 % HomMuHanbHo20 NPOX0dAUE20 MOKA.

B) Toxoevie yenu

Hzmepumensroie npubopst, npucoeduHsemble NOCACA0BAMENLHO ¢ AAMNOT, JOANCHBL UMEMb MAKOe JOCMAMOYHO HU3KO0E
RoAHOe conpomusaerue, Y¥moGvl RAdeHUe HANPANCEHUS HA HeM He npeebiiiano 2 % om PaKmu4ecKo2o HARPANCEHUS HA Aamne.

Koeda uzmepumensrbie npubopul 6KA04aIOM GHYMPL RAPAALEALHBIX Yenell npedeapumensiozo nodozpesa, mo Cymmap-
HOe NoAHOe CONPOmMueAeHUe U3MEPUMEAbHBIX NPUOOPOE He JoaXCHO npessiuams 0,5 Om.

c) Ilpubopuoi, usmepsrouue deticmayrouiue 3Ha4erus

Hzmepumensrvie npuGopol 00ANCHb! Gbimb NOAHOCMBIO C60000HBI OM OWUGOK 3Q CHem UCKANCEHUA (OpMbL 8OAHbL U
coomeemcmaeoeams pabovum 4acmoman.

Cnedyem oGpawjame 6HUMaHUe, YMoObl eMKOCMb UMEDUMEALHOIX RPUGOPOE OMHOCUMEALHO 3eMAU He HApywara
pabomol ucnuimyemozo ycmpolicmea, a maxyce 4¥moOvl USMEPUMENbHAA MOYKA UCHLIMAMENbHOlU yeny 0bl1a 3a3eMAeHd.

14
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A.2 H3mepenne ¢Gopmbl KPHBO#H TOKA

Codepacanue eapMoHUK @ NOMPeOASeMOM U3 CEMU MOKe ONPeOeasion ¢ HOMOWbIO CeNeKMUGHO20 GOAbMMeEmpPa Uy
ananuzamopa 6oanwi: pesucmop R, esedennuiti 6 cxemy, doawcen coomeemcemeosams A.1.7 (pucynox 4).

CenexmueHublli 6onbmMMemp UAU AHAAUZAMOP GOAHBL O0ANCHbL 0becheuteamn, Ymolbl uMepeHus A60l eapmMoHUKY
HE3HAYUMENBbHO 3a8Ucent om Opyeux 2APMOHUK.

Hckaxncenue nanpsaxcenus cemu 6onee vem Ha 3 % (A.1.2c) OondicHO npunuMamecs 60 GHUMAHUE NPU OYeHKe
pesyasmamoe ucnoimanus. Ilpu comnenuu dondicHa ucnorb308amocs He UCKANCEHHAR OM HARPANCEHUS cemb.

A.3 W3Mepenne moJHOTO CONPOTHRIICHHS HA 3BYKOBBIX YACTOTAX

Cxema Ha pucynxe 5 uastocmpupyem mocm 043 OnpedeseHUs. NOAHO20 COnpomueénenus Z Ha 36yKoeoll wacmome
xomnaexma «aamna + I1PA».

R n R” 0603HaYaIOT PE3UCTOPEL, YKA3aHHLIC Ha JICKTPHICCKOM cxeMe 3HayeHnaMH 5 1 200000 OMm cooTBeTCT-
BEHHO (MOC/ICAHEE 3HAYCHME HE SIBNsICTCSl KpUTHYHBIM). Korna perynupoBkoit R u C gocturaercs danaHc 1uis 3ByKOBOH
YacTOThI, BLIOpAaHHOM aHAJTM3ATOPOM BOJTHBI (MJTH JTIOObIM APYTHM TOIXOMSIINM CEJIEKTHBHBIM ICTCKTOPOM), B OOIIIEM
CIIy4ae MBI IMeeM

Z =RR’ [%+j0) C).
Ecnu pesuctopsl R 1 R” MMEIOT TOYHO yKa3aHHbI€ Ha CXEMeE 3HaueHus, To dopMysia npeobpasyercst
Z=10° %+j0) C),
tne A — mpancgopmamop cemu 50 uau 60 I'y;
B — ucnoimyemuiii komnaexm «aamna+I1PA»;
Z1 — 3na4eHue NOAHO20 CONPOMUBAEHUA AoCMamoyHo evicokoe dnsa 50 uau 60 Iy u docmamoyno nuzkoe 045 duanazoxna
250—2000 T'y (nanpumep omuyeckoe conpomueénernue 15 Om + emxocmos 16 mx®);

Z2 — 3na4eHue NOAHO20 CONPOMUBAEHU docmamoyro Huzkoe oasa 50 uau 60 I'y u docmamoyno evicoxoe 045 duanazoxna
250— 2000 TI'y (nanpumep undyxmuenocms 20 mIH).

IIpuMeuyanue— B HomHBIX CONPOTHBICHUSX Z] H/UMN Z2 HET HEOOXOMHMOCTH, €CJIH UCTOUYHHK TTHTAHHUSA
MMEET HU3KOE BHYTPEHHEE TIOJTHOE CONMPOTHUBICHME ISl JPYTHUX TOKOB.

A.4 Vzmepenne MyCKOBOTO PEKHMA ¢ NPEABAPHTE/ILHLIM NOAOTPEBOM KOHTPOJIHPYEMbIM TOKOM

A.4.1 Hcnvimamenvroe obopydosanue

Hcenvimamenvnas cxema doaxcra codepicams ucnoimyemsisi I11PA, sxeueanenmuvie pesucmopsi (Rc), 3nauenus
KOMOPbIX YKA3aHb HA AUCTE XAPAKMEPUCTIUK COOMBEMCMBYIOMel AaMnbl, U usmepumensioe ycmpoticmeo. Hamepumensroe
yempoticmeo moxcem Gvimb OCUUAN0ZPAPDOM C OAMUUKOM HANPANCEHUS U/ Ul mOKa (DUCYHOK 6).

Ecau IIPA npednasnauen 0as pabomsi ¢ Gonee em 0OHOU AAMROU 8 NAPAAAEAbHBIX UEnsx, mo 3KGUGANCHMHbIe
Dpe3ucmopsl RPUCOeOUHSIOM KO BCEM COOMBEMCMEYIOUUM KORMAKMAM U U3MEPEHUS RPOGOOSM HOCACO08AMEALHO HA KANCIOM
3KGUBANECHMHOM PE3UCMOPE UAU COOMBEMCMBEHHO HA KAXCAOU nape Pe3ucmopos, nPedcmasisiouiux 1amny.

Ecau ITPA npednasnauen 0as pabomsi 08YX NOCAE008AMENbHO COCOUHEHHBIX AAMN, MO UMEPEHUs RPo6odam Ha
neKmpooax Kaxcool AamMnbl, 3AMEHEHHbIX FKEUBALCHMHBIMY PE3UCMOPAMU.

Ecau 603moxcro, mo 3a3emasiom o0uH U3 6bi60008 6MOPUHHOU GLIXOOHOU 0OMOMKU U30AUPYIOWE20 MPAHCHOpMamopa.
Ecau 6 TTPA exawoven Heuzoaupyrowuil mpancgopmamop, mo u30oAupyiowuti mpancgopmamop 004AxCeH GKAIOYAMbCA HA
6X00HOU cmopone.

3amem usmeparom Ha 06eUX AAMNAX HANPANCEHUE XOAOCHIO20 X00A.

B npoyecce npedeapumenvrozo n0002peea HANPANCEHUE X0A0CMO20 X00a Q0AHCHO Gbimb PAGHO UAU MEHEE HANPANCEHUA,
YKA3AHHO20 015 OOHOU AAMNbL.

B npouecce 3axcuzanus HanpaiceHue X010Cmozo xX00a 00ANCHO Obimb Gbilile MUHUMAALHOZO HANPANCEHUA, YKAZAHHO20
Ha Aucme xXapaxmepucmur Aamnol 04 08yX ROCACA08AMEAbHO COCOUHEHHBIX AAMMN.

Hanpsxcernue Ha 6cnoMozamensrHoM YCmpoOUCMee 3aXCUZAHUA, €CAU OHO UMEEeMmCA, O00ANCHO COOMGEMCHeEosans
YKQ3GHHOMY HANPANCEHUTO.

A42 H3mepenue

C noMowjplo U3MepUmMenbHo20 YCMpoUucmea onpedeisiom 3aGUCUMOCIb MOKA Npedeapumenviozo nodozpesa u
HanpANCeHus XoA0CmMo20 X00a om apemeHu.

Ilpu ycmanosuewemca delicmeyiouem 3HA4eHUU MOKa 3hghexmuenoe 3naveHue mMoxa nodozpeea omnpedeasrom
Habmiodenuem 001020 REPUCOA BbICOKOU HaCmMOmbL, 3 KOMOPbIli onpedeasiomcs Iphexmuenoe 3Havenue moxa u Kogpou-
yuenm amnaumydo.

IIpamoe usmeperue 3gpexmuHo20 3HAYEHUS BO3MONCHO ¢ NOOXOOSUUM UBMEPUMENLHBIM NPUGOPOM.

s usmensowezoca moxa agpexmuenoe 3navenue moxa nodozpeea oOnpedestiont Kax 3HAYEHUe, DPAGHOUEHHOE
deticmeyioujeMy 3Ha4eHUro cmabuabHo20 Mmoxa, cosdarouemy mom xce pgexm nodozpesa (pucynox 1).

C nomoubio hopmyas, yKazannoll Ha AUCMAX XAPAKMEPUCUK AAMN, PACCHUMbBIGAIOM 8DEMA, He00X00uUMoe 014 Havara
amuccuu (D 5.1a.1).
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Onpedenenue 3hexmuenozo 3HAYeHUS HANDANCEHUA X0A0CMO20 X00a NPOGOOAM GHAAOSUYHO onpedesenuro pgpex-
MUGHO20 3HAYEHUS MOKA.

A.5 Hcnwmranne mepexoaHbiMH NepeHAnPSIKEHHSIMA

A.5.1 Tlpumep nodxodawezo obopydosanus — Schaffner NSG 223 0ns MeOneHHbIX UMRYALCOG OOALWLOU IHepeul,
NSG 2224 0ns 6oicmpoix umnyavcoe manot snepeuu, NSG 200C (0asn 220—240 Bu 50 Ty) uau NSG 200D (0as 110—120 B
u 60 I'y) (damupoeannnviti 1983 2.) uau paeuoyennoe obopydoeanue.

TIpu npumenenuu 060pydoeanus HyHCHO UCNOAB306AMb CRPAGOYHUKY NO UCNBIMAMEALHOMY 060py006aHUI0.

Taonmma A.l

Monxoe IMoBTOpeHuUe MMone3nas
Bpems MIupuna COMPOTHBAECHHE
Ammmatyna, B HMITYJIbCA s"eprus, JIx,
noaneMa, HC HMITyJIbCa, MKC HUCTOYHHUKA
(MaKc.) He Oonee
nuTaHusi, Om
MemieHHBIH MMITYJIBC GONBIION SHEPTH
AcumMmeTpry- 300 50 45 ! /8 OCHOBHOIT* 1
Has 2500 YacCTOTHI
CuMMeTpUYHas 300 50 5 1 /8 OCHOBHOIT* 1
1000 YacTOTHI
* 1
HopMa MPHMMAaJILHOTO TIOBTOPCHUST MMITYJIbca /10 11
BEICTpBIi UMITYJTLC MaJIoil SHEPTHH
ACHMMETpHY- 5 0,10 50 1/5 ocHoBHoI 0,002
Has 2500 YaCTOTHI

Hanpsixcenus npuxaaovbiearom K HeHAZPYICEHHOMY eeHepamopy.

Hunyavcor npuxaadsiearom CUMMEMpU4HbiM, OUgdepeHyuancrbiM Uty nocae006amenvHsim cnocobom (om aszvl K
Helimpanu uau om asel K ase) u acuMMempuuHsim Uau oGuuM crocobom (om asvl U Heldmpaau usu om aszvl K 3emae
U/UNu 3QUUMHOMY 3A3EMACHUI).

A.5.2 Hcnvimanue meonrenHbM UMRYAbCOM Goabllol sHepeuy

Hcnvimanue npoeodam é coomeemcmauu ¢ Xapaxmepucmuxamu, yxasaunoinu 6 A.5.1, u caedyrowum:

- noAOMCEHUE (Pa3bl UMHYALCA — DA3A UMNYALCA HOCMOSHHO usmensemcs om 80 do 460 °C npu medrenHom dgurceHuU
DYKOSmKU om 00H020 Kpalinezo ROA0NEHUS (a3bi K ApyeoMy U MedneHHOM, é meuenue 1 mun, deuiceHuu Ha3ao;

- HOASPHOCMb UMHYALCA — HAKC U MUHYC;

- o6opydoeanue 04 UCHBIMAHUS ¢ HAUboAee HeOAa2ONPUSIMHBIM YNPAGACHUEM PeyAUpoeKoll U,

- ecAU GO3MOXCHO, GbIOUPAIOMCS AGMOMAMUYECKUE NPOSDAMMbI.

Ipoeepsrom npasurvHocmb QYHKYUOHUPOBAHUS U YEAOCMHOCHb MAKUX KOMNOHEHMO8 6 OCHOBHOU wacmu o6opydoea-
HUs, Kax guasmp u mpancgopmamop.

IIpuMmevaHusa

1 Tlocme OBICTPOIl ITOCIACOOBATEIBHOCTH MMIIYJILCOB OOJBIION SHEPruM KOMIIOHEHTHI B OCHOBHOI 4acTu
npubopa MOTYT IeperpyXarbcs, TOTIA COOTBETCTBEHHO YBEJMYMBAIOT BPEMS NMOBTOPEHMSI MMIIYJIbCOB, HO He Gonce
yeM Ha 10 c.

2 Tak Kak IIOCJieé 5TOTO MCIBITAHMS MOTYT OBIThb IOBPEXIEHBEI HEKOTOPLIE KOMIIOHEHTHI, Hampumep VDRc,
WCTIONB3YIOLINECS A TIOJABICHUS IEPEXOIHLIX MepEeHANPSKEHNH, 1 CHMUCTOP, TO OTYET IO MCHBITAHUIO AOKEH
COIEPXKaThb BpeMsl ITOBTOPEHHUS U UUCITIO (PaKTUIeCKH TMPUIOKECHHBIX UMITYJIbCOB.

KoMmoHeHTh, KOTOpBIe GbLT MOBPEXKISHBI IIPH 3TOM HCIBITAHWU, TODKHEI 3aMEHSThCS.

A.5.3 Hcneimanue Gbicmpoim UMRYALCOM MAAOH IHepeUU

Hcnvimanue npoeodsm é coomeemcmeauu ¢ xapaxmepucmuxamu, yxasaunsimu 6 A.5.1, u caedyrowum:

- noAoMceHUe hazvi UMnyasca — asa UMnyabCa ROCMOSHHO usmensemces om 80 do 460 ° npu medaenHoM OeuxceHUU
DYKOSAMEKU 0m 00HO020 KpaiiHezo nOAOHCEHUA (a3bl Kk Opy2oMy U MeOreHHOM, 6 meyeHue 1 mun, deudcenuu Hazaod;

- HoASpHOCMb (A3bl — NAKOC U MUHYC.

IIpoeepsrom npasunvrHocms QYHKYUOHUPOBAHUSA U LEAOCTIHOCMb MAKUX KOMNOHEHMO6 OCHOGHOU Yacmuy npubopa, Kax
Qusemp u mpancgopmamop.
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IIPHJIOXXEHHUE B
(o6s3amenvioe)

OBPA3LIOBHIE TIPA

B.1 MAPKMPOBKA

O6pasuosuiii [IPA gomXeH UMETh CACAYIOUIYIO MPOYHYIO M YCTKYI0 MADKUPOBKY:

a) cyoBa «00pa3uoBbiil [1PA» HIH «BBICOKOYACTOTHBIN 00pa3oBsiil [1PA» MOMHOCTBIO, KAKME U3 HUX MOAXOMST;

b) 0003HaUECHNE OTBETCTBEHHOTO MOCTABILIMKA;

C) HOMED CEpHH;

d) HopMHMpyemasi MOLITHOCTD JIaMIThl M TOK KaJTHOPOBKM;

€) HOPDMUPYEMBIC HalIPSDKEHHE M YacTOTa MUTaHHA.

B.2 XAPAKTEPUCTHUKH KOHCTPYKIIHHA

B.2.1 Oomaa xoncrpykuusa as 9acror 50 wm 60 I'u

O6pa3uosbiit [TPA — karylika CaMOHHIYKTHBHOCTH C JOTIOJIHUTCIBHBIM PE3UCTOPOM WJIM O€3 HETO, PACCUMTAH-
Has Ha pabouyre XapaKTepHCTHKM, YKa3aHHbIE B B.3.

O6pa3uosbiii [IPA MoXeT HCHONB30BaTbCS HJIH B CXEME CO CTapTepOM MJIM, €CITU TIOOXOAMT, B CXEME C
OTICNILHBIMA VICTOYHAKAMH TIHTAHHS IS MOAOTPEBA SJICKTPOLOB JIAMITHL.

B.2.2 Beicoxouacrorniii o0pazuossii ITPA ans wacrom 25 kI'n

BricokovacToTHBI 00pasuoBbiit [TPA — pesucTop WM OpocceibHasi KaTyllKa, pPacCUMTaHHBIE Ha pabouune
XapaKTePUCTHKH, YKa3aHHbIC B B.4.

XOTs1 BEICOKOYACTOTHBIN 06pasuoBbiii [TPA saBaseTCA 3TAMTOHOM, OYEHb BAXHO, YTOOBI OH KOHCTPYUPOBAICA U3
pacyeTa 00ecrieYeHHs CTa0MIBHOCTH TIOJTHOTO COMPOTHBIIEHHS NMPH HOPMAJbHOM HMCTOMb30BaHHM.

J1s1 5TOrO0 OH MOXET MMeTh COOTBETCTBYIOLLIEE YCTPOICTBO BOCCTAHOBICHUS OOPasLlOBOTO CONMPOTHUBICHHS.

BricokovacToTHBIN 00pasuoBblit [TPA 10/DKeH UMETb KOXYX ISl MEXaHWYECKOI M JIEKTPHUECKOH 3allMThI.

OnHako NMpH 5TOM IOKHBI MPUHUMATBLCA Mephl IS CO3AAHHS YCJIOBU NMPaBUJIbHOTO PAaCCEUBAHHSA MOLIHOCTH.

B.2.3 3ammra

ITPA nomxeH OBbITh 3alIMlIeH, HAPUMED,C MOMOLIbIO TOAXOAALIETO CTATLHOTO KOXYXa OT MAaTHUTHBIX BIVSTHII
TaK, YTOOLI OTHOIIICHIE HAMPAXEHUS K TOKY T TOKA KaJTUOPOBKY HE M3MEHAIOCh 6ojiee ueM Ha 0,2 %, KOoraa ItacTHHA
TomMUHON 12,5 MM M3 OOBIYHOM MSATKOM CTajM pacroiaracTcd Ha PacCTOSHHH 25 MM OT JHO0O#M MOBEPXHOCTH
Koxyxa ITPA.

Kpome TOro oH HoIKeH OBITH 3aIMMINEH OT MEXaHHMUYSCKHUX TTOBPSXKICHMIA.

B.3 PABOYNE XAPAKTEPUCTHUKHA IJ1 YACTOT 50 UJIHA 60 I'n

B.3.1 Hopmmpyembie 9acToTa H HANPSKEHNE MATAHAS

HopMupyeMble HanpsskKeHHE M 9acTOTa TUTaHUsS 00pasioBoro IIPA HOTKHBI YIOBIETBOPATh 3HAYEHUAM,
YKa3aHHBIM Ha JINCTE XapaKTePUCTHK COOTBeTCTBYIoLIeH namnbl B MOK 81 nmn MBOK 901,

B.3.2 OTHOmEHHE HANPSKEHHS K TOKY

OTHOLIECHNE HANPSIKCHUS TUTaHUS K TOKY 00pasioBoro [TPA momkHO MMeTh 3HAUCHME, YKa3aHHOE Ha JIMCTax
XapakTepuCTHK cooTBeTCTRYIOICH naMibl B MOK 81 wmm MOK 901, co crenyoinnMy TOIMyCKamMu:

a) #0,5 % — m1d 3HAYEHMA TOKA KAIMOPOBKHY;

b) +3 % — mma mo6GOro APYroro 3HaYEHMs TOKA B AManasoHe oT 50 mo 115 % Toka KanubpoBKH.

B.3.3 Koadupmment MOITHOCTH

Koadpduunent MoutHoctn obpasmnosoro [1PA, onpenensieMblit Ipy TOKe KaJIuOPOBKY, JODKEH YIOBIETBOPSATD
3HAUCHUIO, YKA3aHHOMY Ha JIUCTE XapaKTePUCTUK coOoTBeTCTBYyWIIeH mamnbl B MOK 81 i MBK 901, ¢ momyckom
+0,005.

B.3.4 TIpembnmenme TeMmepaTyphi

[pwu padote obpasuosoro [TPA npu Temmepartype okpyxamwoireil cpeasl oT 20 xo 27 °C, npy ToKe KaauGpOBKH
¥ HOPMHPYEMOM 4acTOTe M TOCJE CTAOMIM3ALMK TETIOBOTO peXMMa TPEBBLILICHYE TeMIrepaTtypbl 0oMoTku [TPA He
JOKHO TpeBbiaTh 25 K mpy u3MepeHUN METOIOM «M3MEPEHUS COTIPOTHBIICHMS,

B.4 PABOYME XAPAKTEPUCTHUKU JJA YACTOTHI 25 xI'n

B.4.1 Oomee

Crnenyiomue TpeGOBaHNS IPUMEHSIOT TP MPOBEICHUH M3MEPCHUIM IIPY HOPMHUPYEMBIX BXOTHOM HANPSXKCHIH
U YacCTOTe BBICOKOUACTOTHOTO 00pasuosoro [TPA, npu Temneparype okpyxawuiei cpeasl (25+5) °C v ycTaHOBUBIIIEHCS
TeMmIieparype oopasoBoro ITPA.

B.4.2 Tlonmoe conpoTuBiieHue

TTonHOE CONMPOTUBIICHHUE BHICOKOUACTOTHOTO 00pa3ioBoro [1PA moKHO MMETh 3HAYCHME, YKA3AaHHOE HA JIMCTE
XapakKTepuCTHK cOOTBeTCTRYIOMICH NaMibl B MOK 81 i MOK 901, co creayolnuMy TOmyCcKaMu:

a) 0,5 % — s 3HAaYCHHUS TOKA KaIMOPOBKH;
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b) *1 % — mwa mo6GOro APyroro 3HaYEHMs TOKa B Auana3oHe 50—115 % Toka kanubGpoBKH.

B.4.3 Tlocnemopare/bHAA HHAYKTHBHOCTD H NAPALICIbHAS €MKOCTh

TlocnenoBaTenbHast THIYKTUBHOCTL 00pa3oBoro ITPA mommkHa 6b1Th MeHee (0,1 MI'H, a mapasienbHasi eMKOCTb
— menee 1 HO.

B.5 CXEMA I YACTOTBI 25 kI'n npuBeqeHa Ha PUCYHKE 7

B.5.1 Tlomorpes 3neKkTpona

BricokouacToTHble 00pasioBsie ITPA MOryT MCIIOMBL30BATLCS B CXEMaX € OTACAbHBIMU MCTOUHUKAMU MTUTaHU,
MpeMHa3HAYSHHBIMU [JIS1 TIPCABAPUTEIBHOTO TTOLOTPEBa SJIEKTPOIOB JIaMIl ISl MX MPaBWILHOTO 3aXKWTaHUs. DTH
HMCTOYHUKY MUTAHUS HEOGXOMVMO OTKITIOUATh IIPH U3MEPEHUN IapaMeTPOB JaMIIbI.

B.5.2 WMcrounMK nMTaHMsa

HcTOYHMK HanmpsXeHWs BLICOKOM YaCTOThI, IPUMEHSIEMEIN IJI PeryIMPOBKH WY UCIIBITAaHUS C BEICOKOYACTOT-
HBIM 00pa3noBeIM T1PA, momkeH obecreumBaTh IPU MOJTHON HArpy3ke NEHUCTBYIOLIEe 3HAYEHHWE CYMMapHOTO COACP-
XKAHHUSI TADMOHUK, HE IPEBBIIIAIOIICe 3 % OCHOBHON TapMOHMKH.

DTOT NCTOYHHK JOIKEH OBITh YCTOMYNB M CBOOOAECH OT HEOXMAAHHBIX U3MEHEHUI HampsikeHud. [ns aydinero
pe3y/IbTaTa HAIIPAXEHHE JODKHO PEryIMpoBaThes B npeaenax 0,2 % OT HOMUHAJILHOTO 3HAYCHMSI.

Jns o6pasuosbix TIPA THIa pe3ucTOp 4acToTa JOIKHA OBITh B mpemenax 2 %, mwist o0pasuoseix ITPA Tima
JIpOCCebHAS KATYIIKA YaCTOTa HODKHA ObITh B mpeaeiax 0,5 %.

B.5.3 W3mepureibabie NPAOOPHI

Bce maMmepuTenbHBIE NMPUOOPHI, MCITONb3YeMbIe NPH M3MEPEHUSX C BBICOKOYACTOTHBIM 00pasuoBbiM [1PA,
IOJIXKHBI OBITh MIPUTOIHBI IJIsI pa0OTH Ha BHICOKOM 4acTOTE.

IlonpoGHOCT — B CTamum pa3pabOTKU.

B.5.4 TlpucoemuuuTe/bHbIE MPOBOAA

IIpucoennHNTEbHBIE KabeIN TOJKHEI OBITh KOPOTKUMU U MIPSIMBIMU TS UCKJTIOYCHUS TTApa3sUTHOH €MKOCTH.

ITapa3suTHass eMKOCTD, TApaJUIe/IbHAS JTAMIIE, TOXKHA OBITh MeHee 1 HD.

IIPHJIOXEHHE C
(o6a3amenvroe)

HOMMHAJIBHBIE JIAMIIBI

Jlamna, moaBeprHyTasi OTXKHTY B TeueHHe He MeHee 100 4, MOXeT cunTaTbCsi HOMMHAIBHOM, €CU NMpH paboTe ¢
obpasnoseiM ITPA B yCIOBUSAX, ONMHCAHHBIX B TPHJIOKEHHM A, W TIpH TEMIIepaType OKpyxamwuleit cpean 25 °C
MOILHOCTh JIAMITbI, HAIPSXEHMC Ha KOHTAKTHBIX 3aXHMaX WIM TOK OTIMYAIOTCA He Oomee yeM Ha 2,5 % ot
COOTBETCTBYIOIINX JASMCTBYIONIMX MM HOMIHAJIBHBIX 3HaueHMi, yKazaHHbeXx B MOK 81 m MBOK 901.

Jns namn 6eCcCTapTepHOrO 3aXWTaHMsSl TaKkKe TpeOyeTcsi, UYTOObl CONPOTHURACHUE 3MEKTPONOB OTINYAIOCH OT
JEHCTBYIOIINX 3HAYEHMI UIA KOHKPETHOTO THIIA JaMIibl He Gonee yeMm Ha 10 %. EciM CONMPOTHBIACHHE BbILIE
VKa3aHHOTO, TO €r0 MOXHO YMEHBIIINTD ITYTeM HCIIOIL30BaHUS ITYHTHPYIOLIETO PE3NCTOpA.

Heo6xoammMo MCIOAb30BaTh HOMUHAIBHYIO JIAMITY THTIa, Ha KOTOPBIN paccumTaH ncmbiTyeMblil [TPA.

®opma KpHBOI TOKA, IIPOXOASIICTO Yepe3 CTAaOMIN3NPOBAHHYI0 HOMIHATBHYIO JIAMITY, PAab0TaIolIyI0 COBMECTHO
¢ 00pasuoBbiM T1PA, momkHa ObITH OAMHAKOBOW (POPMBI B Pa3HbIC TTOIYTIEPUOIbI.

IIpuMeuyaHue— DTO YyCIOBUE OTPAHIMYHMBACT BOBMOXHOCTb TCHEPAIlUH YeTHBIX TAPMOHVK M3-32 BHIITPSAMHU-
TEJIbHOTO 3 deKTa.
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ITPHJIOXKEHHE D
(ungopmayuonnoe)

MOSCHEHME YCJIOBUN 3AXKNTAHUSA

D.1 BCTYILIEHHUE

TpeGoBaHMS K YCAOBUSAM 3aKWTaHMS, TIPUBEICHHBIC B pasie/nie 7, ¥ CBSI3aHHbIC ¢ HUIMU XapaKTepUCTUKY JIaMIl,
yKa3aHHbIe Ha JINCTaX XapaKTePUCTHK JaMmml B ctaHmaptax MOK, NMpUBEIEHEBl O Pa3TUYHBIX METONOB 3aXKUTaHUS
JIaMIl, KOTOprle npuMeHsoT ¢ [TPA.

Tak Kak 5TH METONBI 3aKUTaHMS MOTYT ObITh OOJiee CTOXKHBIMU, U6M METOALI 3aXUTaHUsl B cxeMax Ha 50 wim
60 T, 5TO IPWIOXEHHE IOSICHSICT TPEOOBAHMS HACTOSIIETO CTAHIAPTA M XapaKTePHCTHKM, VKa3aHHBIC HA JIMCTaX
XapaKTePUCTHK JIAMIILL,

D.2 XAPAKTEPUCTHMKU, BIINAIOIINE HA 3AXKNTAHUE JIAMIIBI

HMMeeTcs MaOTh OCHOBHBIX (DM3HUYSCKUX XapaKTePHCTHK, KOTOPHIe BAMSIOT HAa MEXaHU3M 32XKUTaHUs JIOMUHE-
CLIEHTHOM JIAMIIHI.

D.2.1 Tlomorpes 3/1€KTPOAOR

Tox mpenBapuTEeIbHOTO MOAOTPEBa U BPEMSI €r0 MPUIIOXKEHHUS

D.2.2 Hanpsakenne X0I0CTOT0 X042

HampstxeHue Ha JjaMmIie U Ha BCIOMOTAaTEIbHOM YCTPOWCTBE 3aXUTaHUS B IPOLECCEe MPEIBAPUTEILHOTO
TOXOTPEBa U B MOMEHT 3aKUTaHMSI JIAMIILI.

D.2.3 Ycnosusi OKpyKaIomei cpeant

OxkpyxXalolasi TeMIepaTypa, OTHOCUTENbHAS BIaXHOCTD.

D.2.4 ®Dusnveckne XapaKTEPHCTHKH JAMIIBI

THI HaTOJHAIOUIETO ra3a, ero AaBJICHME, PAa3MEPhI JJAMIILI, BKIIOUass BHYTPEHHIO MPOBOIAIIYIO IOIOCY.

D.2.5 XapakTepHCTMKH CETH M CBETHJIbHHKA

Pabouas yacToTa, pa3Mepsl 1 PacIioioXeHNE BCTIOMOTATEIbHOTO YCTPOICTBA 3aKUTaHHs.

Bce ot xapakTepuCTUKY B3aUMOIEICTBYIOT IPYT ¢ IPYTOM B KOMIUIEKCE, M €CIM HE JOCTUTaeTCA UX MPaBWIbHOE
COUETaHME I BHIOPAHHOTO METOAA 3aKUTaHUS, TO PS3yIBTATOM MOTYT OBITh IJIOXHE paboune XapaKTepUCTHKH JIaMITbl
(HampyMep CHIKCHHE CpPOKa CITyKObI, YMC/IA IUKIOB 3aXUTAHHSA TPH OOBIYHOM CPOKE CITyXKObl JIAMIIBI, Upe3MEpHOE
TIOYEepHEHNE KOHIIA JIaMIIhI).

D.3 NPUHITUIIMAJIBHBIE METO/IbI 3AJKUTAHUA JIAMIIBI

TpaTnOHHO UCITOMB3YIOT ABA MPHHIIANHATbHBIX METOAA 3aKUTaHUS JTIOMUHECLIEHTHBIX JIaMIl, pa0oTalolux ¢
TTPA 50 mma 60 I'ii, — 3aXHWranue ¢ NpeaBapuTeIbHBIM MOAOTPEBOM 3JEKTPOIOB U 6€3 MpeaBapuTEILHOTO TOIOTPEBA.

06a >TIX METOMa MOTYT MCTIONb30BaTLCA ITPA, HO H3-3a BHICOKHX TEXHOJIOTHUECKHX CBOICTB, KOTOPHIE HMEIOT
KOMITOHEHTBI 3JICKTPOHHBIX [IPA, mOMXHBI OBITH NMEPECMOTPEHB METOOB OMPEHEACHUS H3MEPEHMA M OLECHKH
XapaKTCPUCTHK 3aKUTAHWA.

Xots snekrpoHHbie [TPA co3maoT 6ombinmye BOSMOXKXHOCTH AJIS 3aKUTaHUA JIaMIl, YeM TpaguuuoHHbie I[TPA Ha
50 wm 60 ', IPUMEHSIOT T¢ X¢ MPUHIAIIBI, ¢CIH TOCTHUTAIOTCS XOPOUINE paGoune XapaKTePHCTHKH JIAMIL.

D.4 MOAPOBHOCTHA METO/I0OB 3AXKNTAHNUA JIAMIIBI

D.4.1 3axmrande ¢ mpeaBaAPATEILEBIM HOAOTPEBOM EKTPOAOB

Hcnons3yioT ABa OCHOBHBIX METONA 00CCIICUYeHHS 3aKMTaHUS € TIPEABapHTEbHBIM MOXOTPEBOM 3JIEKTPONOB JIAMITBI:

- IIPSABAPHTEILHLIN TTOTOTPEB SJICKTPOIOB ¢ KOHTPOJIUPYEMBIM TOKOM;

- IIPCABAPHTEILHLIN TTOTOTPEB SJICKTPOIOB ¢ KOHTPOJINPYEMbIM HANPSKEHUEM.

IIpn mpIMEHEHNN 3THX METOMOB B MPOILECCe 3aKHUTaHUA OOJIKHBI YUMTHIBATbCS caeaylolie TpeOGoBaHUA LIS
JOCTIXCHMS YIOBICTBOPHTCIBHLIX PA0OYHX XapaKTePHCTHK JIAMITHI.

a) Jlo moCTHXeHHMH SMCKTPOAAMHM SMUCCHM HampshKeHHE XONOCTOTO XO4a Ha JiaMIle M/WIK MeXAy JaMroi u
BCIIOMOTATEIbHBIM YCTPOMCTBOM 3aXHTaHMsI JOKHO ObITh HHUXE 3HAYCHHMS, BHI3HIBAIOLIETO TOKH TICIOLIETO pa3psana,
Pa3pylIaionIue AeKTPOM, JTAMITHI.

b) Tlocne mocTIXEHMS 3NICKTPOAAMH SMUCCUHN HAMNPSKCHHUE XOJIOCTOTO XOHa HOJDKHO OBITh JOCTATOMHBIM 11
OBICTPOTO 3aXXKWUTaHUS JaMIIbl 063 TTOBTOPHBIX TIOTBITOK.

¢) Ecnmm HanpsbkeHHe XOJIOCTOTO XOAQa ITOBBILIAETCSA MO 3aXWraHHs JaMIIbl, KOTHA 3JIEKTPOIObl KOCTHTHYT
SMUCCHH, TIEPEXON OT HU3KOTO K BLICOKOMY HANPSKEHUIO XOJIOCTOTO XOAA HOIXKEH IPOMCXOMMTDH, MOKA 3JIEKTPOIbI
HaxXOmSITCS TPH TEMIICPATYPS SMHUCCHH.

d) B TedyeHMe mpemBapUTELHOTO MOAOTPEBA JIEKTPOIOB TOK WIM HANPSXCHUE TOAOTPEBAa HE JOMKHBI ObITh
BLICOKMMM, YTOOBI OT TIeperpeBa pa3pyliajcs SMIUCCUOHHBIA MaTepHan 3JICKTPOAOB.

Tak Kak TpeOyeTcsa OTHOCHUTEIIbHO HIU3KOC HAIIPSKEHHE XOIOCTOTO XOAA TS 3aXXKATaHUS JIAMII C TIPSIBAPUTEITb-
HBIM TIOMOTPEBOM 3JICKTPONOB, TO JUISi HEKOTOPBIX THUIMOB JIAMIT MOTYT MCHOMB30BATHCS MHOTOJIAMIIOBBIE CXEMbI
MOCJICAOBATEIBHOTO COCAMHCHMS.

B Takoit cxeMe KOHACHCATOPHI JUIA 3aXHUTaHUsA OTHOBPEMCHHO CIYXaT MUl NIYHTHPOBAHUWS YACTH JIAMII, TIOKa
MOJHOE HAIIPSKCHUE XOJOCTOTO XOMa MPHKIIAIbIBACTCA K HE3aUIyHTHPOBAHHOM JIAMIIC.
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EMKocTb KOHIEHCATOpa TSI 3aKUTaHHMS MOXET 3aTPYTHUTH MPOXOXACHHE TOKA TACIONIETO pa3psAaa B HAYaIbHOM
daze 3axuranma. Heobxogmmo obOpammaTh BHHMaHUEC Ha ONTHMHU3AIMIO 3HAYCHHS] EMKOCTH KOHACHCATOpA KakK IJid
O0IeTYCHUSI 3aXXUTaHWsI, TaK U 00CCIICUCHNS APYTUX Pabounx XapakTepucTHK jamiiel 1 [TPA.

D.4.2 3axwranme 0e3 mMpeABAPATENLHOTO MOAOTPEBA NEKTPOAOR

IIpy 5TOM METOIE 3aXKATAHUS JTAMITBI HIMCET MECTO TIPEHMYIIIECCTBECHHO SMHCCHS TIOJ ICHCTBAEM SJICKTPHICCKOTO
MoJsi, CO3AABACMOTO HAa HAIPETHIX DJICKTPONAX JIAMII, KOTAA BBICOKOC HAIPSIKCHUE XOJIOCTOTO XOAAa MTHOBCHHO
TIPUKIAILIBACTCA K JIAMIIC.

3HauUCHNE HANPSIXCHUS XOJIOCTOTO XOHa M IOJHOe comporumiacHue I1PA ompemensior Bpemsi, HEOOXOTMMOES
JIaMIIe JUTS TISPEXOMa Yepe3 CTAAMIO TICIONETO pa3psga K APYroMy paspsimy.

OnHa U3 OCHOBHBIX NPUYHMH YPE3MEPHOTO TTOYSPHECHHS KOHIIA JIAMIIEI ¥ TIOCJICAYIONICTO PAHHETO BBIXOA JIAMITEI
M3 CTPOSI — YPE3MEPHO BBICOKHMEC W/HWJIH JJTUTCIBHO MPOTEKAOIINEC TOKH TICIONICTO Pa3psia B MIPOLECCE 3aAKUTAHMS.

Jsi MUHMMM3anMY paspylIeHHt OT TOKa TIEIOWIETo pa3psaaa HeoOXOAMMO, YTOOEI 00ECTIEYNBAJIOCH MUHMMAJTb-
HOC¢ 3HAYCHHEC HAIPSIKCHHUS XOJIOCTOro xoma M 9ro0bl [TPA crmocoGCTBOBAMI OBICTPOMY <«IICPEXOMY» JIAMITEI Yepe3 3Ty
a3y 6e3 MOBTOPHBIX TOMBITOK 3aKHTaHHUS JIaMIIbl, KOTOphIC MpoxoskaloTcs oonee 100 Mc.

Hexkoropsie [TPA MOryT ncno/ib30BaTh TOKM B 3JICKTPOAAX JIAMII ISl APYTUX 1IEJCil, YeM HarpeB 3JCKTPOIOB,
HampuMep JUTS 3aKWATaHHs JIaMII TIpH TMOHVDKCHHOM HANPSKCHUM 3aXWTaHus. B 3THX clyyasgx MakKCHMAaJIbHBIM TOK
yepes MEKTPOIbl HOIKEH ObITh OTpaHUYEH C LENbI0 UCKITIOYCHUSI MX TIeperpena.

D.5 MOACHEHMUE TPEBOBAHHUM PA3JIEJIA 7 1 HH®OPMAIIMM HA JINCTAX XAPAKTEPHCTHK
JIAMIIBI

D.5.1 3axuranme ¢ npeABAPHTEIbHLIM HOJOTPEBOM SJIEKTPOAOB

DS5S1aIIPA, ol0ecneuynBawmHie NPEeABAPATECAbBHBIE NOXOTPEB KOHTPONHPY e-
MBM TOKOM

DS5.lal DppeXTUBHBIH TOK NpEeIBaAapUTEJNbHOTO MNMONOTpPEeBa BINCKTPOXOB H
BpeMs 5MHCCHH (). MUHuUMalbHBE¢ 3HAaYCHHUS 50 PEKTHBHOTO TOKAa NMPEABa-
PUTENbHOTO MOKOTpeBa

KomyecTBo Teruma, HEOOXOMUMOE ISl ZOBEICHHs1 KOHKPETHOTO THTIA SJICKTPOIA 10 MUHIMATLHOM TEMITCPATYPHI
SMUCCHH, MOXET ONPEACTSITECA BPEMEHEM, TOKOM H MOCTOSTHHOM, 3aBUCSIICH OT (PU3MICCKIX CBOIICTB KOHKPETHOTO
TUTIA 3ICKTPOAA.

Dra CBSI3b MOXKET BhIpaXaTbes caeayouieit hopMynoi

roe fe — BpeMs OO BMHUCCHH, C¥;

@ — TIOCTOSTHHAs TSl KOHKPETHOTO THTIA DNCKTPOAA;

ik — MUHUMAaTbHBIA 3(h(HEKTUBHBIA TOK NMPEABAPUTENBLHOTO MOAOTPEBA, HEOOXOTUMBINA WA fo, A,

im — abCOMOTHOEe MUHUMAJIbBHOE 3HaueHHe 3P @OEKTHBHOTO TOKA MPEABAPUTEILHOTO MOAOTPEBa 10 JOCTHKEHHUS
SMICCHH, €CIIH IIPUMEHSICTCS JOCTATOTHO GOJBIITON TPOMEKYTOK BpeMeHH (HampuMep 230 ¢ OT XOJOTHOTO
COCTOSIHUSI).

3HayeHYs! TOCTOSIHHOM @ M aGCOMMOTHOTO MUHUMYMa TOKA /,, IMEIOTCSl Ha JINCTE XapaKTEPHCTHK COOTBETCTBYIO-
el TaMIThl BMECTe CO 3HaUeHHEM SKBHUBAJICHTHOTO PE3NCTOPA.

MunnmanbHOe 3HaueHue 3()GEeKTUBHOTO TOKa NPEeIBAPUTENLHOTO MOJOTPEBA i; MOXET PacCUMTHIBATLCA TOL-
CTaHOBKO} M3MEPEHHOTO BPEMEHH 7, B (DOPMYILY, UMEIOLLYIOCS Ha JIMCTE XapaKTePUCTHK JIAMIIbL.

Makcumanbioe 3Havente 3 (PEeKTHBHOrO TOKA NPEABAPHTEILHOIO NMOAOTPEBA

DKCIIepUMEHTAIbHBIC TAHHBIC TTOKA3LIBAIOT, YTO OTHOCHUTEILHO BLICOKHMM 3(PpheKTUBHLIN TOK NMpeaBapUTEIbHOTO
TIOAOTPEBAa MOXKET MPUKIAABIBATECH 3a KOPOTKOe BpeMs (< (,4 ¢) 6e3 MOBPEXIEHMA SMEKTPOIA, HO TIPU ITOM, €C/IHN
BpeMs Oonbie 0,4 ¢, 3HAYCHNE TOKA JOJDKHO TOCTENIEHHO CHUXAThCs. 3a BpeMsa 2 ¢ M 0oJbllie 3HaUYeHHE TOKa He
JOJIKHO TPEBHIIIATD BeIMUYMHBI, KOTOPAasl CYIIECTBEHHO OTIMYASTCS OT 3HAYSHHUIA, YK€ YCTAHOBICHHBIX MPAaKTHKOM ISt
cxeM 50 wim 60 I'L co cTapTepoM TAEIOIIETO Pa3psaa.

MakcuManabHble 3HaueHs 3¢GOEKTIBHOTO TOKa MPeIBApUTEIBHOTO IOJOTPEBa MPUBEACHEI Ha JIMCTAaX XapaKTe-
PUCTHK COOTBETCTBYIOIINX JIAMIT BMECTE CO 3HAUCHHEM SKBHBAJICHTHOTO PE3HCTOPA, TPEOyeMOro IJisl HCTILITAHMS.

I'paduyeckoe TOSICHEHNE 3TUX TpeOGOBaHUM NMPUBEACHO HA PHUCYHKE 8.

D51a2 HanpssXeHUS XONMOCTOTO XO0da M BpeMsda mepexona &

JlaHHBIE Ha JIMCTAaX XapaKTePHCTHK COOTBETCTBYIOLINX JIAMIT TIPUBEISHBI AJIA CXeM, TPeOYIOLIMX NpUMEHEHHS
BCIIOMOTATEIbHEIX YCTPOWCTB I 3aXKUTaHWs, M JIJIs1 CXeM, HE TPEOYIOIINX TAKMX YCTPOIHCTB.

CyllecTBEHHO, YTOOBI COOTBETCTBYIONIAA KOPPEKIIMS CXEM TTPOBOAMIACH 1O Hayala UCIIBITAHUS.

Ecnu 3a BpeMs #, HaIlpsDKEHUE XOIOCTOTO XO[a MOBBLIIAETCS, BpeMs Mepexona f; JOIKHO ObITh MeHee 100 mc,
€CTIM NIPEABapUTEIIbHLII IIOLOTPEB MEKTPOIa 3aKaHUMBACTCS 33 BPEMS /.

BpeMs nepexona 6onee 100 Mc mprueMieMo ISl 3JIEKTPOIOB, CO3AAIOUIUX SMHUCCHUIO B TCYCHHE BPEMEHH MEepexoaa.

* Bpems 1o smuccun menee (0,4 ¢ He IPUEMIIEMO, TAK KAK HPAKTMKA TMOKA3bIBAET, UTO YIORICTBOPUTEIbHbINA
NPEABAPUTEILHBIM MOIOTPEB HICKTPOIA HE BCETAA TOCTHUTACTCSA 3a 9TO BpeMs
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Tak KaK 3JeKTPOIBI JIAMII MOTYT OBITh JOBEICHH IO SMUCCUU 32 BPEMH f,, TO HEOOXOIUMO O0ECIIEYNTD, YTOODI
5 heKTUBHEIN TOK MPeIBAPUTEIEHOTO MOTOTPEBA OBUT HE HIDKE aOCOMIOTHOTO MUHUMAJILHOTO 3HAY€HHA i, B TEYEHHE
BpEMEHH TIEPEXOna.

MakcuMaabHOE 3HAYCHHE HATIPSKCHIS XOIOCTOTO XOIa, JOCTHTAEMOE JO BPEMEHH f,, I MUHMMAJIbHOE 3HAYEHHE
HATPSIKCHHS XOJOCTOTO XOI2, JOCTUIaeMOe TIOCI® #,, YKa3BIBAIOTCA Ha JIMCTE XapaKTePUCTHUK COOTBETCTBYIOLINX JIAMIIL.

JIa HEKOTOPBIX TUIIOB JIAMIT HA JINCTAX XapaKTePHUCTUK YKa3bIBAIOTCA 3HAYEHHS] MAKCUMAJIbHOTO HANPSXKCHHUS
XOTOCTOTO XOIa, HOCTUTACMBIC IO BPEMCHU f,, KOTOPbIE BBILIC WM PABHbI YKA3aHHBIM MHHMMAJLHLIM 3HAYEHMSAM
HaIPSKEHHs] XOJIOCTOTO X0, TOCTHTACMBIM TTocie BpeMeHH ¢,. IIPA, paccunTaHHHIM I pabOTEI C STMMH THIIAMHA
JIaMII, HCT HCOﬁXO,Z[I/IMOCTI/I TIOBBIIIATh HANIPSIXKCHUC XOJOCTOTO XO4a JId HOPMAJILHOIO 3aXKMTIaHWs JIaMII.

I'padhmueckoe MOSCHEHUE STUX TPCOOBAHUIL MIPHBEACHO HAa PUCYHKE 2.

D.5.1b TIPA ¢ nmpeABAPHTENbHBM NOAOTPEBOM JSJIEKTPOAOB C KOHTPOJHPYEMBMM
HANPAXKCHHCM

DS5.1b.l JedicTBymwumee 3HAYCHNE HANMPAXEHHS M BPEMs €T0O NPDHIOXCEHHUSH

XoTs yIpaBieHHe TOKOM SIRISCTCS OCHOBHBIM METOIOM pEXHMa MPEIBAapUTEILHOTO MOAOTPEBa 3JICKTPOAOB,
METO[ YIIPABICHUA HANPSKEHUEM TIPOCT TS HOPMUPOBAHUSA H YIOOEH ISl N3MEPEHUS.

JIng 3TOro MeToma TOMXOMAT HAIPSTKCHUs Ha DJICKTpOJaxX KakK AOBOASLINE A0 TEMIIEPaTypbl SMHCCHH, TaK U
HCKITIOUAOIINE YPS3MEPHBLIN MeperpeB SJICKTPOIOB, KOTOPbIE MOTYT ONPEACTATHCA SMIIMPAYECKH.

TeMmeparypa 3MUCCHUH 3ICKTPOAA HOCTUTACTCS TPH 3HAYEHUH HAMpPSXEeHUA Ha 3JEeKTpOAaxX, MpeBbILIAIOLIEM
HIKEYKa3aHHbIC 3HAUYCHHSI, IPUKIAABIBAEMbIC B TCUCHNEC MUHUMYM 0,4 ¢:

- 3,0 B (meiicTBy101lice 3HAUCHHE) — JUISI DJIEKTPOAOB C HU3KHUM CONPOTHBJICHUEM

- 6,0 B (meiicTByO1ICE 3HAYCHHE) — IUIS YJICKTPOIOB C BBICOKHM CONMPOTHBIICHHEM.

J1 MCKITIOUeHNS IPE3MEPHOTO TIEPETPeBa 3JICKTPOIOB APYTHe 3HAYSHUS HaNpsXKeHHUs HEe MPUEMJIEMBbL.

TTonepeuyHas 3meKTpIYecKast Ayra Yepe3 3JIeKTPOA BOZHMKAET NMPHU NMPUIOKEHUH HaNPsSKeHNU s, ITPEeBLIIIAIOIIETO
10 B (me¥icTBylolliee 3HAYCHME), a IS SJCKTPOAOB C HU3KUM CONPOTHUBICHHEM 3HAYEHHE MAKCHMAJIBHOTO TIPHUKIAbI-
BACMOTO HATIPSIKCHUA OIPEHCNAeTCd SKCICPHMCHTAIBHO OTHOCHTCIIBHO APYTHX pPabOuMX XapaKTCPUCTHK JIAMIIEI.
MakcuManabHOe 3HAYCHVE HANPSXEHNSA OObIYHO YCTAHABIMBACTCA HHXE YPOBHS TOTICPSUHOM SJICKTPUICCKON IyTH,
HO JOIYCKACT MOMEPEUHYIO JCKTPHYECKYIO AYTY, €CI IMPUHHUMAIOTCA MEPBI MPESAOCTOPOXHOCTH T O0CCIICYCHNS
3a1UUTHI OT YPE3MEPHBIX TOKOB B LETSAX MPeABapUTEIbHOTO MOLOTPEeBa) SJEKTPOIOB, PaspyLIAIOIIUX MEKTPOALI WK
TTPA.

YKaszaHHbIe cTIOCOOLI paGoOThl MPUMEHSIOT WIS JIAaMIT C SJIEKTPOJAMK HM3KOTO CONpOTHBAcHUsA. Jlonmyckaercs
HCTIOB30BaTh HANIPSIKCHIE IIPSABAPUTEILHOTO TIOAOTPEBa, KOTOPOE COXpaHsSeTCs B IIpoLecce paboThl JaMiibl. OgHaKO
B IPYTHX CXEMaX 3aKWTaHUSA 5TO HANPSKECHHE MOXET CHIDKATLCS TMOCJE 3aKUTaHHs JIaMIIbl.

JlaHHBIC, OXBATHIBAIOIINE BCE STH TPEOOBAHMS, IPUBEIEHbl HA JINCTaX XapaKTePUCTUK COOTBETCTBYIONINX JIAMIIL.

D51b2 HanpssXeHue XOJOCTOTO Xoxma

Ecnm 3HaueHVe HanpsKeHUs XOJOCTOTO XOAa Ha JaMIie, JOCTHTHYTOS A0 BPEMEHH TCPMOSMHCCHH SJICKTPOAA,
HWXKC 3HAUYCHUA IJId XOJMOTHOTO 3aXHNTraHKd, TO OOIIYCKAaCTCA OTHOBPCMCHHO IIPHUKIIAALIBATL HAIIPAXCHUC IIPCOABAPH-
TEJILHOTO TIONOTPEeBa M HampsikeHVe Ha jgamiy. Xots cxembl [IPA moryr oGecrieunBaTh OAHOBPEMEHHO HECKOJIBKO
PETYUPYEMBIX HAMIPSIKCHW, TPUMEHSIETCS] IPUHIAII COXPAHCHWSI HANPSIKCHUS HA JIAMIIC HUXE YPOBHSI XOJOAHOTO
3aKUTAHUA A0 TEX TIOp, TTOKa OyIeT TOCTUTHYTA MTOTHAS TCPMOIMHUCCHSI.

Hns takux TTPA momkHbl COOMOAATHCA TOJNBKO MAaKCHMajJbHOC M MHUHUMAJIBHOC 3HAYCHHMS HANPSXKEHHS
XOJIOCTOTO XOMa. DTH 3HAYCHMS TPUBEACHBI Ha JINCTaX XapaKTCPHUCTHK COOTBETCTBYIOIIHMX JIAMII TOA Ha3BaHHEM
«IIPEACTAPTOBBIC YCIOBUS — HANPSIKCHUE MPEIBAPUTEIBHOTO TIOTOTPEBA SJCKTPOHAOBS.

Hist TIPA, y KOTOPBIX HanpsKEHUs XOJIOCTOTO XOHa TOBBIIIACTCS TTOCTE HOCTHKCHHUS 3JICKTPOIOM 3MHCCHM,
JOJKHBI COOMIONATLCS 3HAYEHUS HANIPSDKEHUS XOJOCTOrO XOAA, YKa3aHHBIE Ha JINCTaX XapaKTEPUCTHK COOTBETCTBYIO-
1IUX JTAMII IO, HA3BAHUEM <TIPEICTAPTOBBIC YCIOBUS — TOK IIPEIBAPUTEIBLHOTO ITOAOTPEeBa SACKTPOJOB». B 3TOM cilyqae
t, pasHo 0,4 c.

3ax)uUraHue 3TUM CIOcOOOM OOBIMHO TpeOyeT HAMMYKS 3a36MJICHMS, BCIIOMOTATeIbHOTO 3aXKUTAIOUIETO YCTPOM-
CTBa IJIs1 BCEX JIaMIl, 32 MCKJIQUECHUEM JIAMII CO BCTPOSHHLIM 3aXKUTAIOLINM YCTPONUCTBOM. MUHUMAaTEHOES 3HAYCHHE
aMIUIMTYABl HANPSKCHUs V), NOJKHO IPUKIIAbIBATECA MEXKIY SMEKTPOLOM U BCIOMOTATEbHBIM 3AKUTAIOLIMM
YCTPOMCTBOM TaK XK€, KAK HCOOXOIMMOE HANPSKCHUE Ha jlamIie V. Pabodas yacToTa cXeMbl BAMSACT Ha 3TU 3HaUEHUS
HANPsDKCHISE; Tak, B OOJIBLIMHCTBE CIIy4acB, YBEMMYCHNE YaCTOTHI CHIXAeT TPeOOBAHNs K V), ¥ MOBbILIAET TpeGOBaHME
K ¥V, HMcnonp3oBanne BHYTPEHHETO TOKONPOBOISIIETO MOKPHITUA HA JIAMITE MOXET 3HAUMTEIbHO CHIXATh 3HAUCHUE
V, Ipu BHICOKOM 4acTOTE.

Bauzoctb  HapyXHOTO BCIOMOTATEIBHOTO 3aXKMTAIOIIETO YCTPOMCTBA BO3OCHCTBYET HAa Vp u ¥V, Kak
TPaBUIO, YMEHBUICHUE PACCTOSHUS OO BCIIOMOTAaTeJbHOTO 3aXKUTAIOLIETO VCTPOMCTBA CHIXKAeT TpeOOBaHUSA
K HaIpsIKCHUIO 32XKUTaHMs. MMWHMMagbHOe pacCTOiHME OO BCIOMOTATEJIbHOTO —3aXKMTAIOIIETO  yCTPOMCTBA
JOMKHO  cOOMIONAThCd I UCKIIOYCHHUS OOJBIIMX TOKOB, IPOXOMSIINX Yepe3 BCIOMOTATSILHOE 3aXKHTalolee
YCTPOMCTRBO.

D.5.2 3axuranme §e3 npeIBapHTEIILHOTO NMOJOTPEBA JIEKTPOAOB

Ilpy M3MepeHMM HampsikeHUsI XOJOCTOTO XOAa HEeT HeoOXOOMMOCTH OOeCIeurnBaTh, uToOBl ITPA 3axuran
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JIaMIIy ¢ TpeOyeMbIM MIHUMAJIbHBIM TIEPHOIOM TOKa Tielomiero paspsima. Hekotopble [TPA mepBOHayalIbHO HE
CMOCOOHBI BBITATH TOK, HCOOXOMUMBIH ISl OBICTPOTO IEPEXOAa JIAMITBI M3 CTAAMHU TICIOWIETO paspsiga B CTaIHIO
JIYTOBOTO pa3psima.

Jlna McKmovYeHHsT 3TOM CHTYallHM HWCIBITAHWE TOMHOTO comnpoTuBicHUsA ITPA mpoBOmAT ¢ 3KBUBAJICHTHBIM
PE3NCTOPOM.

3HaYCHUEC SKBIBAJICHTHOTO PE3NCTOPA H MUHUMAJIbHOE 3HAYCHUE TOKA, KOTOPBIN JOJDKEH MPOTEKATh Yepe3 HeTo,
VKa3aHBI Ha JINCTaX XapaKTePHCTHK COOTBETCTBYIOIIHX JIAMII.

D.6¢ TPEBOBAHUA K U3MEPEHUAM

Tak Kak HIpEeACTAPTOBLIC XAPAKTCPUCTHKM M XapaKTCpHCTHKM 3axuranms IIPA He TpeOyloT mommepXaHUs
CTa0WIBHOCTHA 3HAYCHUH HANPSDKCHUI M TOKOB, TO MOXHO NPHMCHSITh U3MEPUTCIBHBIC YCTPOIICTBA M METOIUKH,
KOTOpbIC VIOBJICTBOPSIOT STUM YCIOBHSM.

TepmuH «3bdeKTUBHEBIN TOK TTOXOTPEBa» NCIOIL30BaH Il ONMMCAHUs TEIUTOBOTO 3ddeKkTa 3a BpeMs £, KOTOPBIit
SABJIAETCS PE3Y/ILTATOM M3MCHSIOMIECTOCA TOKA M 9KBHBAJICHTCH TCIIOBOMY 3G EKTy OT CTaOMIBHOTO ACHCTBYIONIETO
3HAYEeHUsI TOKa (PUCYHOK 1).

CrnenpanbHoe U3MEPUTENbHOE 000PYIOBaHNE, KOTOPOE MOXET MMEThb MTHOBEHHBIN BBIXOH TpeOyeMoit nHGOp-
MauuM, win 6onee cTaHIapTHOE OOOPYIOBAHME MOXET HCTIONb30BAaThCS HAPABHE C PACYCTOM XapaKTCPUCTHK.

IIPHJIOXXEHHE E
(o6a3amenvioe)

YIPABJIIOIINANA UHTEP®ENC VI PETYJIMPYEMBIX ITPA

E.1 OBJACTH IPUMEHEHUA

B npunoxenun onpenensieTcs ynpapiasownii uHTepdeiic nnsa peryaupyembix [TPA.

MOIIHOCTb AaMITbl (CBETOBOM MOTOK) perynupyetcs [TPA Mexay MUHHMAaJTbHBIM/BLIKIIOYEHO ¥ MaKCUMJTLHBIM
3HAUCHUSIMU TIyTEM MOAAYM HA yHparnswolime 3axuMbl TTPA curHana ynpaBieHus.

Ecnm curHan ynpapneHns He nogaetcs, IIPA nomxeH obecrieunBaTh MAKCHMAJILHYIO MOIITHOCTD JIAMITBI COTJIACHO
M3K 928.

DTO MPUTOKECHVE HE OXBaThIBAaCT TPCOOBAHMS K OJIOKaM YIIpaBJICHMS.

E.2 YIIPABJIEHUE HAIIPAXKXEHUEM IIOCTOAHHOI'O TOKA

E.2.1 DyHKIMOHAIBHAS CXEMA IS YHPABICHHS HANPSIKEHMEM NOCTOSIHHOTO TOKA

.

- V2

1 — 610k ynpasnenus; 2 — uHtepdeiic; 3 — perynupyemnlit [TPA

MOHOCTb AaMIIbl (CBETOBOM MOTOK) KOHTPOMHUpYeTCA peryanpyeMbiM [TPA ¢ MOMOLLbIO HanpsXeHHUs TOCTO-
STHHOTO TOKa, MOJaBaeMoro ¢ Oyoka ynpasieHHs Ha peryaupyemblit TIPA. HanpsxkeHune mocTOAHHOTO TOKA HMeEET
CEIYIOLIVE XapaKTEPUCTUKM.

O06nacTh MI3MCHCHNS CUTHAJIA YIIPABICHMA:

V1, = 10 B — MakCHMaIbHOC 3HAYCHUE MOLIHOCTH JIAMIIbI;

Vi, =1 B — MUHIMATLHOC 3HAYCHUEC MOLIHOCTH JIAMIIBI,

V12 Mexay 1 1 10 B — MOITHOCTD JIaMIIbl OT MUHMMAJILHOTO O MaKCUMAJIbHOTO 3HAYCHHMS,

V12 Mexmy 0 1 11 B — yCTAHOBMBIUMIACA PEXUM JIAMIILI;

V1, Mexmy 0 1 1 B — MUHMMAJILHBIA CBETOBOI MOTOK JIAMITLL.

E.2.2 Jimarpamma coenpmenmii

B 3aBMCHMMOCTM OT BBEIXOTZHOTO TOKa ©OJiOKa YHpariIeHHs K HEeMYy MOTYT OBITh HOICOCHMHEHBI HECKOIBKO
perynmupyembix [1PA crexyiommm o6pa3om.
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1 — 6nok ynpaeneHns; 2 — perymupyeMblit TIPA

E.2.3 DiexkTpHiecKHe XapaKTepHCTAKA

E231 Peryaupyemmii IIPA as- 1 2
AsieTcd HCTOYHHKOM TOKa I_ ] /_
E232 IIpeaeansl BXOXAHOTO HAMP I _lﬂoc_r_ +V,
KEeHHS YHNPABIECHHSA / /
TTPA He momXeH BBIXOAUTD U3 CTPOSI IPU BXOTHBIX

YIIPAB/AIOIINX HATIPAXEHUSAX V] 5 B AMATIA30HE OT MUHYC

20 1o wmoc 20 B. ioer V2
TIPA He mOTKEH CO3MaBaTh HATIPSIXKCHUS, IPEBbI-
IIAIOLTHE MIPeaeabHO JONMYCTUMBIC i OJI0OKa yIpaBiie- 1 — 670K ynpasneHus:; 2 — peryaupyemsiit [IPA

HUS, ¥ HY IIPU KaKMX 0OCTOSITENECTBAX 9TH HAITPSXKECHUSA
He TOJKHBI TIPEBBIIATL V) 5 B MHANA30He OT MUHYC 20
o mmoc 20 B.

Yropasnsdionime 3aXUMbl IOKHBI ObITh 3alUMINEHBI OT OOpaTHOH moasipHOoCcTH. B 3TOM cnyvae TTPA pomkeH
o6ecrieunBaTh MUHUMAJIBHBIN CBETOBOI MOTOK WIM HE padoTaTh.

Ipn HanpsxeHHsIX Ha BXo4e B auana3oHe oT § no 11 B gomkeH obecnieunBaThes CTaGWIbHBIA CBETOBOI MOTOK.

DTO TOIKHO IPOBEPSITHCH BU3YUILHO.

E233 Ilpenean BXOAHOIrO TOKA YNPABAEHHS

IIpenenbHble 3Ha4YCHWSI TOKAa, MOTPEOAAEMOro OT OJioKa YIpaBieHUSI: MUHUMaIbHOe — 10 MA, Makcu-
MaJibHO¢ — 2 MA.

3HavYCHHE BXOTHOTO TOKA YMPABICHUS TOJDK-
HO OBITH OOBSIBICHO WJIM YKa3aHO B MAPKHUPOBKE Ha 2

IIPA. /1_
E2.34 Bxawuenne / |/

BxmoyeHne mOmMKHO 00ecrneynBaTbCsi B
JII00O¥ TTO3UIIMK PETYIMPOBAHMS.

+
|
E.3 YIIPABIEHHME IMHAPOTHO MOJIY- |
5

3
3
[A

JINPOBAHHBIMHA UMITYJILCAMMU (IITUM)

E.3.1 OynxuMOBAILHAA CXEMA YNpaBieHMs
M

MOoIHOCTE AaMIIbl (CBETOBOI MOTOK) obecte-
yuBaercs perynmupyembiM [TPA mytem nogaum Ha ero
Bxog [IIUM curHana. MoOIHOCTD JIaMITbI H3MEHSIET-
cs TyTEM BapbHPOBaHHSA BPEMCHHM, KOTAA aMIINTYIa
UM curnana pasHa V curnana. [IUIT curaan
HMIMEET CNEyIOLIUE XapaKTEPUCTHKH.

1 — 6nox ynpapnenusi; 2 — uHTepdeiic; 3 — peryapyemMblii
TTPA; 4 — Bxox ynpasnenust; 5 — IIIUM
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Makec.
V curHan (Bbicokoe)
MuH.

Moporoebiii ypoBEHb

BbIC

T

nep

Makc.
V curHan (Huskoe)

0B

Tunuuneni ITAM cuenan

V evrHan——m— 1
V curHan —_— 2
-] /_

1 — MaxCManbHBIY CBETOBOM MOTOK; 2 — MHHMMAJIbHbIN
CBETOBOM MOTOK

IITHM cuenanvi 048 MUHUMAABHO20 U MAKCUMAALHO20
C8emoBo20 noMoKa

HamnpsixeHue curHama M3MEHSIETCS Mexmy V
curHana (HU3K0e) U V curHana (BbICOKOE),

rae V curHama (HU3Koe) MUHUMaIbHOe — ( B;

V curHana (Hu3koe) MakcuManbHoe — 1,5 B;

V curHana (BeICOKO€) MUHUMaibHOe — 10 B;

V curHana (BBICOKOS) MakCHMaibHOe — 25 B.

T (onwtenmpHOCTL mepuoma) — 1 Mc (MHUHU-
ManbHOe) 1 10 Mc (MakCHMaJIbHOE).

ITomHBIM CBETOBOI MOTOK IIPY IIIMPHHE CUTHAJIA
T (BbicoKOe) — OT 0 10 5 % ¢ morpeHoCThIO 1 %.

1 % Wiy MUHVMMAJIBHBIM CBETOBOM IIOTOK IIPH
ummpuHe curHana T (Beicokoe) — (95+1) %.

BrikmoueHue mpu mvpuHe curHaga 1 (BbICO-
Koe) Gomee 95 %.

IIpuMeuaHU e — DTa vyacTh CUTHAJIA 3apPe3ePBUPOBaHA IJIs BRIKIIOUeHUsA, OnHako, ecinu [1PA He o6Gnanaer
VKa3aHHOM XapaKTePHCTUKOM, OH OCTACTCS B PEXHMME MUHHMAJIBHOTO BHIXOIA.

Brixmouenus ITPA Her npw wupuHe curHama T (BEICOKOE) MeHee 95 %.

E.3.2 JimarpaMMa coexuHeHMi

1 2 3

1 — 6moxk ympasieHus; 2 — IHUM; 3 — peryaupyeMuli
I1PA

24

B 3aBucmMoOcCTH OT BEIXOODHOTO TOKa 0JioKa
VIpaBICHHUS K HEMY CACOYIOUIUM OOpasoM MOTYT
OBLITh TTOAKITIOUYCHBI HECKOILKO peryaupyeMbix TTPA.

E.3.3 DnexTpryecKne XapaKTepHCTHKH

brok ympaBneHuMsT ABISIETCA  HCTOYHHKOM
TOKa, a [IPA — nmorpebuTesieM ToKa.

E33.1 llpeneam CHTHAJAA HaNpa-
XKCHHA

TTPA He HODKEH BBIXOANTb K3 CTPOSl TpH
HAIIPSIXCHUH ¥ cMTHaIa MeHee 25 B.

3ax¥MBI YIIPABJICHUS JODKHBI ObITH 3alIHLIC-
HBI OT 00paTHO# moisipHocTH. B 3TOM ciyyae [TPA
HE JOJIKEH paboTaTh.

E332 IMlonnoe coOmMpOTHBACHHE
3AXKHMOB YNPAaBIUCHHSA

IlomHoe compoTuBIICHHE 3aXKHMOB YIIPaBJIC-
HUS TODKHO OBITh OT 1 1o 10 KOM.

E3.33 BxoaHoi TOK

3HauCHHUE BXOTHOIO TOKA INMPH HAINPSKCHUMN
12 B ycTaHOBHMBILIETOCS PeXUMa JOJIXHO OBITh 00D-
SIBJICHO WIJIA yKa3aHO Ha IIPA.
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E.3.4 TIpumepnl XaPAKTEPHCTHK YNIPABJICHHS

)
100 %

10 %

CBeTOBOM NOTOK

BknioueHne

1 %

I »
5% WuvpuHa nMnyneca 95% 100 %

Kpueas peeyauposanus ITPA ¢ munumansuoim ceemogoim nomoxom 1 %

/

% 100 %

'—

2 1
=

[«]

S 10 %~ .
8

1% _

| >
5% LUvpuHa umnynsca 95% 100 %
1 — B 3aBMCHMOCTH OT Xapaktepuctuk [TPA

Kpueas peeyauposanus ITPA ¢ munumansHoim ceemogoim nomoxom bosee 1 %
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ITPHIOXEHHE F
(ungopmayuonnoe)

PYKOBOACTBO ITIO OITPEAEITEHWIO CPOKA CIYZKEBbI 1 THTEHCUBHOCTHA OTKA30B

F.1 Tlpu ompeaeneHUM CPOKa CIYXKObI M MHTCHCUBHOCTH OTKA30B PA3INYHBIX 3JICKTPOHHLIX M3ACTUNH HOMKHBI
OBITh ITOJIHOCTBIO YYTCHBI PEKOMEHIALIMY, TIpVBeaeHHbIe B F.2, F.3 u B KaTasorax U3roTOBUTEIA.

F.2 MakcumasbpHas TeMIepaTypa MOBEPXHOCTH ¢ (f — CPOK CIyXKObI) 3M€KTPOHHOTO U3AEINS MIN MaKCHMAaJb-
Hasg TeMIIepaTypa OETaJIH, KOTOpas BIMSCT HA CPOK CIYXKOBI, M3MepeHHas B HOPMAajJbHOM DaboOuyeM peXuMe IIpH
HOMMHAJIBHOM HaNIPSKEHMH WIM MaKCHMAaJTbHOM HAIPSXCHUY 13 IHUANa30Ha HOPMUPYEMBIX HANIPSKEHUM, TIO3BOIAET
JMOCTUTHYTD CPOK CIyxO6b1 50000 4.

IIpuMeuyaHue— B HOKOTOPBIX CTpaHax, HampuMep B AMOHNYT, IPUHAT CPoK cayxOnl 40000 u.

F.3 MHTeHCHMBHOCTDL OTKA30B ONPEISIACTCS IIPH HEIIPSPHIBHOM PadoTe 3ICKTPOHHOTO U3IES/INS IIPH MAKCUMAJThb-
HOU TeMIepaType IOBEPXHOCTH #; (OIpeneacHNe nprBeacHo B F.2).

HMHTeHCUBHOCTL OTKA30B OMPEOESIseTCS KOMMYSCTBOM M3ACIHIA, BHIIISHIINX U3 CTPOA 34 CIMHUILY BPEMECHMU.

F.4 Tlo TpeGoBaHWIO M3TOTOBUTEIb MOKEH COOOLIMTH MCUEPIBIBAIOIIVE MAHHBICE TIO METOAY IIOJIyYCHUS
uHpopmMmarmy, mpuseacHHoi B F.2 u F.3 (MaTeMaTuuecKuil aHain3, UCMBITAHUS Ha HAIEXHOCTb U T.I.).

ITIPHIIOXEHUE G
(cnpasouroe)

COOTBETCTBUE CTAHIAPTOB MBK I'OCYJIAPCTBEHHBIM CTAHAAPTAM

O6o3HaueHue ctaHxapToB MOK 0O603HaYeHHE TOCYTAPCTBEHHBIX CTAHIAPTOB
M3K 81 (1984) T'OCT 6825—91
MBK 928 (1995) I'OCT P MBDK 928—98
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VIK 621.327.032.4:006.354 OKC 29.140.30 E83 OKITI 34 6170

KmoueBeie cnoBa: pabouue XapakTepUCTUKH, UCTTBITAHUS
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