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HacTrosiuuit ctaHaapT pacrnpocTpaHseTcsl Ha CMIEKTPOMETPUYECKHUE 3a-
PSIIOYYBCTBUTEJIBHBIE MPeNyCHIUTENN VTS TOJYNPOBOAHUKOBBIX AETEKTO-
POB UOHM3UPYIOWUX MINYYEHHUH C 3JIEKTPOHHO-AbIPOYHBIM MEPEXOIOM
(nanee — nmpenycunurenu IN1T111), npenHazHayeHHbIe M1 YCUJIEHUST UM
nynscoB [T npu crnekTpoMeTpUn pairOaKTUBHBIX UCTOYHUKOB, U yC-
TAHABJIUBAET TUIIbl, OCHOBHBIE MApaMeTPbl NPEAYCHIUTENEH U METOAbI HX
M3MEepeHHMIA.

CraHOapT He pacnpocTpaHsieTcs Ha npeaycunurenu [T ¢ oxnaxnaa-
€MbIM BMECTE C HUM TOJIOBHBIM KAaCKaJOM BXOASALLME B COCTaB CIIEKTPO-
METPUYECKUX YCTPOMCTB, MCMOJIB3yEMBIE B YCTAHOBKAX KOHTPOJS
napaMeTpoB NOJYIPOBOAHUKOBbBIX IETEKTOPOB, a TAKXE Ha MPeayCHInTe-
JIM, UCTOJIb3yeMble B PEHTIEHOBCKOM arnaparype

O0s13aTeIbHBIMM NTaPaMeTPaMU [UIsl OLLEHKHU KauecTBa NpeayCuInTeNe il
SBNAIOTCS 3HEPreTHYECKU SKBUBAJIEHT LIUYMOB M HAKJOH LUYMOBOM Xa-
paktepucTUKHU. OcTalbHblE OCHOBHBIE NAPAMETPDI ABJISIOTCA PEKOMEHIY-
€MBIMH.

(M3menennas penaxkums, Msm. Ne 2).

H3nanne odprunansnoe ITepenevaTxka Bocnpemena
*
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1. TUIIBI

1.1. Tunpi nNpeaycwinTesei JA0MXHDBI COOTBETCTBOBATh YKa3aHHbIM B

Tabn. 1.

Tabnuna 1

Tun npeaycuaunrens

Ha3HnaueHne

ny-r
Imy-A

Jna cnektpoMeTpun GHOTOHHOTO M3NYYeHHs B
JivanasoHe 3Hepruii ot 50 go 6500 k3B

HOna cnektpoMerpuu anbda-usnydeHus B
JAnana3oHe 3Hepruii ot 3,5 no 10 M3B

(A3menennas pexakuusa, Usm. Ne 2).

2. OCHOBHBIE ITAPAMETPBI

OcHosHbie napametpbi npeaycunutesneit [1T1J] nonxust coorser-
CTBOBaTb HOpPMaM, YKa3aHHbIM B Tabn. 2.

Tabanua 2
Hopma s tTuna
HaumeHoBaHKE OCHOBHOTO napameTpa
ny-r ny-A
KoadduuneHnr npeoGpazosanust, MB/MaB 50+10; 10+2;
100120, 2044,
200+40; 50+10;
500+100 100+260
DHepreTU4eCKnii IKBUBAJIEHT IUYMOB 0 1;0,2; 2.0: 3.0:
(npn Cax = 0), k3B, He Gonee 0305 50, 8.0
l08 1L,0; 10,0
1
H g)xnou 1IyMOBO¥A XapaKTEPUCTHUKH, ! 1,25
3B/n®, He Gonee, npu: .90 20-
Crina 10 40 nd 10; 20; 30; SO —
Cnl’lﬂ Ao 2000 n® — 5: 8:10: 20:
30
BpeMsi HapacTaHMsi BLIXOAHOTO HWMNY/bCA
V205 30; 50 10; 20; 30

(npy Cgx = 0), Hc, He Gojee




HauMeHoBaHHE OCHOBHOrO napaMeTpa

roCT 1822981 C. 3

IIpodoaxcenue mabn 2

C nvr

Hax/ioH BpeMeHN HapacTaHWs BBIXOJHOTO
uMnyibca, He/n®, He Gonee, npu

Cnng oo 40 nd

Cnnpg oo 2000 nd

[nHamuveckas BXxoaHas eMKocTh, nd, He
MeHee, NpH

Cnnp 8o 40 nd

Cnng ao 2000 nd

HurerpansHast HennHeliHocTh, %, He bonee

MakcuManbHas JuMHeiHasg aMnauTyaa Bbl-
XOJHOro uMnysnbca, B

BbixoaHoe conpoTuBiaeHue, OM

JlononHurenbHas MnorpelwHocTy Koagdu-
LIMeHTa Npeobpa3oBaHusl NPU U3MEHEHUH TEM-
neparypsl, %/ K, (%/°C), He Gonee

HecrabunbHocTh K03 drLmeHTa npeodpa-
30BaHMA 32 8 Y HernpepblBHOM pabotsl, %, He
Gonee

MakcumManbHoe pabouyee aeXxTpUyecKoe
MOCTOAHHOE HANpsiKeHWE HA BXoAe IS MUTa-
nug MINA, B

Hanpsxenue nurauus, B

[MocTrosiHHass BpeMEHW CMafa BbIXOAHOTO
HMIIybca, MKC

MaxkcumanbHasa 3arpy3ka o Bxoay, MMI/c,
HE MeHee

- | ny-A
0,5 ’ —
— L 0,25
!
10000 ! —
— l 20000
+0,05, +0,025
Or —3 no +3,
or —8 1o +8

50, 100
10,005, +0,01, 0,02

+0,01, £0,02, +0,05

|

2000, 4000 | 500, 1000
+12, 24
50415, 100430

510%,
510%

5104,
210°,
10°

MIpumeuanne Ilapamerpnl Hanpsaxenuss nurtaHus — no FOCT 18953,

MpH 3TOM
- JIOTIyCKAaeMble OTKJIOHEHMS HampsiXeHus
HOMHWHAJIBHOTO 3HA4YCHMS,

nuTaHusi — He Gonee 0,5 % or

- MynbCAlUMs HANMPSAXEHUS TIMTAHUA — He Gonee 2 MB,

- HOMHHaJIbHOC 3HAQY€HUE TOKA HArpy3ku —
(M3menennasn pegakuus, Msm, Ne 1),

He MeHee 100 MA

3. METOJbl U3BMEPEHU

3.L
3.1.1. Annapamypa

HMamepenne kos3ppuumuenra npeobpaszoBaHus
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3.1.1.1. TeHeparop umnynbscos ctabunbHoi ammautyasl (TMCA) non-
XEH UMETb CIEAYIOLUME apameTpbl:

- (hopMa UMNYNBLCOB — IKCMOHEHLIMAIbHASL UK NTPSAMOYTOJIbHAS C [JIU-
TEJIbHOCTBIO UMMYJ/IbcOB He MeHee 500 MKC, CKBaXHOCThIO oT 1,5 no 4;

- TIOJISIPHOCTb BBIXOAHBIX WMITYJbCOB — TOJIOXUTENbHAs U OTpULA-
TeJIbHasl;

- aMIUTUTYa BBIXOAHBIX MMMyabcoB — ot 0 mo 10 B;

- UHTerpajbHasi HEIMHEIMHOCTh BO BCEM AMAana3oHe aMIUIMTYH BbIXOM-
HBbIX UMIIYJIbCOB — He Gosee +0,025 %;

- 4acToTa CJeOBaHUA MMIYJbcoB (¢puKcHpoBaHHas) — oT 50 1o
1000 I'u;

- BPEMsI HapacTaHUsl BBIXOLHOTO UMITY/Ibca (JUTUTENbHOCTb (hpOHTA) —
He Gonee 10 Hc;

- MOCTOsIHHAsI BPEMEHHU cllafa BbIxoAHoOro umnyabca — 200 MKc (uim-
TEJAbHOCTh craga He MeHee 500 MKc);

-~ IOMOJIHUTENIbHAs! HecTaOUIbHOCTb AMIUIUTYbI BBIXOMHOIO UMMNYJIbCa
B TeMITlepaTypHoM auanasoHe ot 283 no 308 K (ot 10 g0 35 °C) — He 6Gosee
10,002 %/ K(%/°C);

- HecTabMJIbHOCTb aMIUTUTYbI BBIXOAHOIO MMIYJIbCA MPU 8-4acoBoif
HenpepbiBHOM padote — He Gonee +0,02 %.

3.1.1.2. 3apsno3asawoiuit GopMUpPOBATENb UMNYJILCOB reHEPaTO-
pa (PH) c mosupyownM KoHaeHcaTopom B HeM Cp,,, 3HaueHuUe
€MKOCTH KOTOPOTO AOJIKHO ObITb M3BECTHO, C MMOrPElLIHOCTbIO HeE
6omee *+1 %.

MTpuMmeyanue. [lo3upylolnit KoHaeHcaTop (C,05) MOXET BBITH CMOHTMPO-
BaH B npeaycuauntene M. 3HayeHne ero eMKOCTH AONXHO ObITh U3MEPEHO C
MorpeuIHocTbio He Gosee +1 %.

3.1.1.3. DnexkrpoHHbi# ocuuiorpad (30) monxXeH UMeETh Cleayio-
LIMe rapaMeTpbl:

- BEpXHSISl TpaHUYHas yacToTa — He MeHee 60 MT1;

- YYBCTBUTEJIbHOCTb — HE MeHee 5 MB/cMm:

- MOrpetiHOCTb U3MepeHUsT aMIIUTYAbl UMIyJibca — He Gosee +3 %;

- MOrpelHOCTb U3MEPEeHUsT BpeMeHU — He GoJjiee +5 %.

3.1.1.1-3.1.1.3. (M3menennas penakuus, Mam. Ne 1).

3.1.2. Ioozomoexa k uzmepenuro

3.1.2.1. Bce mpubopsl ¥ annapaTtypy NOMELLAIOT B HOpMajibHble KJIU-
matuyeckue yciosusi mo FOCT 22261.

3.1.2.2. TIpubopbl M annapaTypy MporpeBalOT B TeYeHHE BPEMEHH,
YKa3aHHOTO B CTaHAapTax U (MJIM) TEXHUYECKUX YCIIOBUSAX HA KOHKPETHbIN
tun npeaycunurens MIA.

3.1.2.3. CxeMa coelMHEHUs YCTPOICTB NMpUBeAeHa Ha vepT. 1.
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3.1.3. [Ilposederue uzmeperus

Ha Bxoa npeaycunutens INI1/] nonaioT ¢ reHepaTopa MMIYJbCOB CTa-
GUNIbHOI AMIUTUTYABI Yepe3 no3upylolnit KonaeHcatop Cpq, 3apsao3ana-
toliero GopMHpOBaTENst WMITYJIBCOB MMMYJIbC TpeOyeMoOi MOJSPHOCTH,
numerowuii amruintyny U B BosibTax, BBIYMCIEHHYIO Mo dopmyJie

U=-4-, (1)
e Cy,
rae E — 3HaueHHe 3Hepruu, pastoe 106 3B;
g — 3apsil 3NeKTpoHa, pasHblit 1,6-10~19 Ku;
€ — 3Ha4YeHHe 3Hepruu oOpa3oBaHUs IAEKTPOHHO-ABIPOYHOMN Maphbl
MOJIyIPOBOIHMKOBOIO MaTepHaa;
Cjo3 — 3HaYEHHE IEKTPUYECKON EMKOCTH NO3MUPYIOLLEro KOHIEHCATo-
pa, O.
TIpyn noMowum 3neKTpoHHOro ocuwuiorpada MIMEpsIOT aAMIUIUTYRY
MMITyJIbCa B MWLIMBOJbTAX Ha Bbixoae npeaycunutens [T,
3.1.4. O6pabomka pesynemamos
3HayeHue KoadduuMeHTa Mpeobpa3oBaHuss A B MUINUBOJbTAX Ha
KyNoH (MWUIMBOJIBTaX HAa MEra3jIeKTPOH-BOJILT) MOJIy4aioT Npy AENEHUU
3HaYeHUs aMIUTMTYObl BbIXOOHOro MMMyiabca npenycwinrens [TIJ ua
1 MaB.
IMonyyaeMast npu 3TOM MOrpeLLHOCTb U3MepeHHUs Ko3ddULIMEHTA NTpe-
00pa3oBaHusl HE JOJXHA npeBbiiuath +20 %.
3.1.3, 3.1.4. (M3menennas penakums, U3m. Ne 1).
32. UamepeHHEe 5HEepPreTHYecKOro 3KBHBAJEHTa
IYyMOB
3.2.1. Annapamypa
3.2.1.1. Teneparop TMCA — o n. 3.1.1.1.
3.2.1.2. Jlosupyromnit konnercatop Cyoy — mo 1. 3.1.1.2.
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3.2.1.3. AMDynbCHBIA JIMHENHBIIA CIIEKTPOMETPUYECKHUIH YCUIHUTEND
(UJICY) nonxeH MMETb CAEAYIOILUE MTapaMeTpPbl:

- MOJISIPHOCTb BXOJHbIX UMIYJIbCOB — TOJIOXHUTEJNbHAA U OTpULIATE b~
Hasi;

- MakcHMasibHasl JIMHeitHasi aMIUTMTYyAa BbIXOAHBIX MMIMYJIbCOB — HeE
MeHee +10 B nipu n1060it NOASPHOCTU BXOAHBIX UMMYNbCOB;

- UHTerpaibHas HeJMHENHOCTh BO BCEM AMANa3oHe aMIUIMTYA BbIXOA-
HbIX UMIYIbCOB — He Gosee +0,05 %;

- DOMOJIHUTEJIbHASI HECTaOUNBbHOCTb aMITJIMTYAbI BLIXOAHOTO UMITYJIbca
B TeMrnepaTypHoM auanasote ot 283 1o 308 K (ot 10 g0 35 °C) — He Gostee
10,025 %/K (%/°C);

- HeCTaGWIbHOCTh aMIJIUTYIAbl BBIXOAHOTO UMMY/bca MpU 8-yacosoi
HenpepblBHOM paborte — He Gonee +0,1 %.

(U3menennas penakuus, Mam. Ne 1).

3.2.1.4. AMIUIMTYAHBIM aHAJIU3ATOP CTATUUYECKH paclpeaeIeHHbBIX UM-
nyabcoB (AA) HOMKEH MMEThb MHTErpajibHyl0 HEJMHEHHOCTb He Ooiee
10,05 %, yucno xaHanoB — He meHee 8000.

3.2.1.5. Tlpu Heob6X0AMMOCTH JOMYCKAETCS MCIONb30BAHUE SKCMaH-
nepa (3). [Ipu 3ToM 3KcnaHAep A0JKEH UMETH CAeAyIoUIUe MapaMeTphl:

- MOJSIPHOCTb BXOMHbBIX U BBIXOAHBIX UMITYJbCOB — MOJIOXUTENbHAS

- K03 bUUMEHT yCUIeHUS1, peryaupyeMbliil CTyreHsMH, — ot 1 Ao 16 ¢
KPaTHOCTbIO [1Ba;

- MAakCHMaJbHasl JIMHeilHas aMIUIMTyda BBIXOLHBIX MUMIMYJIbCOB — He
MmeHee 8 B;

- YPOBEHb 3KCMAHAMPOBAHUS BO BCEM AMANa3oHe aMIUIUTYI BXOMHbIX
MMITY/IbCOB JOJIKEH YCTaHABIUBaThCcA MjaBHo — oT 0 no 10 B;

- MHTEerpaabHasi HeIMHEHHOCTh BO BCEM AWaria3zoHe aMIUIMTY/ BbIXO-
HbIX UMIYIbCOB — He Gosee +0,1 %;

- IOMOJIHUTEIbHAsA HeCTaOUIbHOCTb AMIUIMTYAbI BBIXOIHOTO MMITYJIbca
B TemnepaTypHoM auanasoHe ot 283 no 308 K (ot 10 go 35 °C) — He GoJiee
10,05 %/K (%/°C);

- HECTaOWIBbHOCTb aMIUIMTYAbl BBIXOQHOTO UMIYJbCa NMpU 8-4acoBoit
HenpepbIBHOM paGote — He Gonee +0,05 %.

3.2.1.4, 3.2.1.5. (A3menennas peaakumns, U3m. Ne 1).

3.2.2. Modzomoexa k usmepenuro — no nn. 3.1.2.1 n 3.1.2.2,

3.2.2.1. CxeMa coelMHEHUSsI YCTPOHUCTB NpHUBEAEHA Ha YepT. 2.

DU
Caoy

TUCA

nﬂl uncy 3 AA

Yepr. 2
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3.2 3. Iposedenue i:+vepenun

C redeparopa MMIIYJIbCOB CTAOWIbHOH aMIUIMTYAbl Yepe3 NO3UpPYIo-
WIMA KOHAEHCATOp 3apsgosagamoliero ¢GopMUpOBaTelsl HMITYJIbCOB Ha
Bxox npeaycuaurenst [111[1 nopaioT MMnysabc ¢ aMIUIUTYION, BHIYUCIIEH-
Hoit 1o ¢opmyne (1) npu E = 100 x3B.

YcTaHaBAMBAIOT OpraHbl YNpaBieHUsi JTMHEMHOTO YCUAMTENs U 3KC-
naHaepa Tak, 4To6bl 6bL1a peaNu3oBaHa ONTUMATbHAS 110J10¢a MPoIyCcKa-
HUSL AMIUIMTYAA BBIXOMHOrO UMMYJIbCA IKHEHHOTO YCUJIMTENSE He 0JKHA
NpeBbilIaTh MAKCUMAJIbHYIO aMIUIMTY/ly BXOJHOTO UMITY/bCa 3KCIaHAEpa,
a BbIXOAHOH MMITYJbC IKCIIAHAEpa — MAKCUMAJIbHOE 3HAYE€HHE BXOAHOM
aMIUITMTYAbl MHOTOKAHAJIbHOrO aHaiu3aropa. Peructpauus aMIuiMTyaHo-
ro pacnpenejieHUs] UMIYJIbCOB [IpYM 3TOM JOJKHA OCYUIECTBASTHCS BO
BTOpPOIi MOJIOBMHE KAaHAJIOB aHAIM3aTopa.

Ha6op uH¢popmaunu Ha aHaIM3aTOpe CEAYET OCTAHOBUTD MPH JOCTH-
KEHUM YUCNA UMIYIbCOB B MAKCHMYyMeE aMIUIMTYAHOTO pacrnpeneieHus
UMIYJIbCOB reHepaTtopa ctabwibHoi aMranTyabl He MeHee 2000.

He u3Mensia nonoxeHuss opraHoB YNpaBieHUS JIUHEAHOTO YCUIUTENS
M 3KCMaHaepa, BHOBb HaOMPAIOT HA aHANIU3ATOpE CIEKTP MMIYAbCOB OT
reHeparopa CTabW/IbHON aMIUIMTYIbl, YMEHbILUUB aMIUIMTYAY €ro BBIXOM-
HbIX UMNYyJabcoB Ha 20 %.

Ha6op nHdopMaLUK HA aHATU3ATOpPE CIEAYET OCTAHOBUTH TAKXE MpPHU
JOCTHXKEHUM YMCJIa UMIYJILCOB B MAKCHMYME aMIUIMTYAHOrO pacrhpene-
JnieHust He MeHee 2000.

3anuch HOMepa KaHAJIOB, COOTBETCTBYIOLIMX MAKCUMYMaM aMIUIMTYI-
HBIX pacnpeleJeHui, Aid nepBoro M BToporo Habopos HMHdopManuu
COOTBETCTBEHHO N, U N}, a TaKXe YUCJIO KAaHAIOB HA MOJIOBUHE BBICOTH!
MaKCMMYMOB aMILUIMTYAHBIX pacnpeneneHuit AN; 1 AN} COOTBETCTBEH-
Ho. [Ipu 3ToM pasunocts (N, — N;) nomxkHa ObITh He MeHee 200 KaHANOB,
a 3HayeHus AN u AN, DONXKHBI ObITH HE MEHEE MATH KaHAJIOB KaXIblit

[MoBTOPUTB XOTsl ObI OAHO U3MEPEHUE NPU Nofa4ye Ha BXOJ MpeaycH-
JIUTENST MaKcUManbHoro pabouero HanpsixeHusi nuranus [TTTJ1.

(U3meHennas pepakums, Mam. Ne 1).

3.2.4. Obpabomka pesyromamos

DHepreTMYeCKMit IKBUBaNEHT wymoB npeaycunutens I AE, us-
MEpPEHHBIH KaK MOoJIHas LLMPHHA Ha MOJIOBUHE MAKCHMYMa aMIUIMTYIHOTO
pacrnpeneneHus: UMITYJIbCOB reHepaTopa cTabuIbHO AMIUIMTYIbI, B KMJIO-
3JIEKTPOH-BOJITAX BLIYHCSIIOT Mo dopMyiie

20
AE= m‘;A Nmaxc , 3)

rae ANyaxc — Gonbiuiee u3 3HayeHuit AN u AN,



C. 8 T'OCT 1822981

Crnioco6 ¢popMupoBaHus MMoJI0Chl MPOIYCKAHUS U MOCTOSIHHBIE BpeMe-
HU (OpMUPOBAHUS HOJIXKHBI ObITb yKa3aHbl B CTAHAAPTAX U (UAK) TEXHU-
YEeCKMX YCJOBMSIX Ha KOHKpeTHbIi Tun npenycunutens ITITI.

33. UaMepeHUue HAKNOHA UIYMOBON XaAapaKTEPUCTUKHU
Annapamypa
1. T'eneparop TMCA — no n. 3.1.1.1.
2. Umnynbcusiit yeunutenas UICY — no n. 3.2.1.3.
.3. AMIUIMTYnHBIR aHanusaTop AA — no 1. 3.2.1.4.
4. Dkcnangep 3 — no n. 3.2.1.5.
.5. 3apsno3anaiowmit hopMUpoBaTeNb UMIYJIbCOB FeHepaTopa
®H no n. 3.1.1.2 ¢ HaBopoM usMepuTebHbIX KoHaeHcaTopos (Cl1...CS5).

HoMuHasbl eMKocTel U3MepUTe/IbHbIX KOHIEHCATOPOB NOJIXKHBI ObITh:
Cl =139 n®; C2= 100 n®; C3 =200 nd; C4= 510 n®; C5= 1000 n®.

MorpeiHOCTL onpeseseHusi 3HaueHust emkoct 1 %.

(M3menennas pepakuusi, Usm. Ne 1).

3.3.2. Ilodeomosxa k usmepenuio — no nn. 3.1.2.1 n 3.1.2.2.

3.3.2.1. CxeMa coeadHEHUSs YCTPOUCTB NpHBEAeHa Ha 4epT. 3.

3.3.3. [lposedenue usmepenus

W3MepsioT sHepreTHyecKuil 3KkBUBaIEHT 1yMOB npeaycuautens [T
no nm. 3.2.3 u 3.2.4. [Ipu 3TOM MMIYyJILC C BbIXOJAA T€HEpaTopa MojalT
qyepes 3apsino3analoiiumnii hopMupoBaTeslb UMIYJIbCOB HA BXOL MPEAYCUITU -
tenst TTT1.

_:%) on ny bd eyl 3 AA

WWwWWwLWwww

3.
3.1
3.1
3.1
31
31

Yepr. 3

3HayeHWe IHEPreTUUECKOro 3KBUBAJIEHTA LIYMOB MpPENYCUINTENS
NI BbIYUCASIOT NMPU OTKJIIOYEHHBIX KOHAEHCATOPaX U NpU NMOAKIIOYEe-
HUM OIHOTO WM (MOpPO3Hb) HECKOJILKUX TpeGyeMbIXx KoHaeHcaTtopoB C;
(i =1...5) K 3apsino3anaiolieMy GopMUPOBATENIO UMIYALCOB O hopMmyne
(3) m. 3.2.4.

3.3.4. Obpabomka peszyremamos

HakJjioH 1yMoBOit XapakTepucTUKM (3aBUCHMOCTb 3HEPreTHYecKoro
aKkBUBajeHTa WyMoB npeaycunutens T/ ot 3HaYeHUs BHELIHEH BXOM-
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o o E
HOHU 3JIEKTPUUYECKOU €MKOCTH) A—C— B KWJIO3JICKTPOH-BOJIbTAX Ha NMUKO-
(]

dapany BblYUCAAIOT MO dopMye
AE AE,-AE
c=" ¢ 4)

1
rie Ec — sHepreTMyeckuil 3KBUBAJIEHT WyMoB npeaycunutens [T
1

Npy MOIKJIIOYEHHUH K ero Bxody 3/eKTpuyeckoit eMkoctu C,
C, — 3HayeHue 3EeKTPUYECKOol eMKOCTH KOoHaeHcaropa (1 =] 5)
3HavyeHMe HAKJIOHA LIYMOBOM XapaKTepUCTHKH [UIS OMHOIO 3HAYEHUS
C, wnu rpaduyeckasl 3aBUCHMOCTb IHEPreTUYECKOTO 3KBUBAJIEHTA LLIYMOB
OT 3HAYEHMs] BHEWIHEN BXOAHON €MKOCTH (ITPH HECKOJBbKMX 3HAYEHUSX
C}) IONXHO ObITh YKA3aHO B CTAHAAPTAX M (MJITM) TEXHUUYECKHUX YCIIOBUAX
Ha KOHKpeTHbIi TUNn npeaycunurens [TIJ]

[Mpumeyanue J[laHHOE U3MEPEHHE MOXET ObITb COBMELLICHO C U3MEPEHU-
€M 3HepreTHYecKoro paspeiieHus npeaycunurensa [T

34 NU3mepeHHe BpeMEHHM HapacTaHUsS BBIXOJHOTO
uMnynsca

341 Bpems HapacTaHusi BbIXOAHOro UMMnysbca npenycwmrens I B
HAaHOCEKYH/IaX ONpENeNsIoT MpU U3MepeHHHU KoaxdduuMeHTa Npeobdpa3oBaHus
npeaycuutens [MT/] uaMepeHueM uHTepBaTIa BpeMeHH, B TEYEHHE KOTOPOTO
BBIXOAHOI umnyJbe yBennuusaercs ot 0,1 ao 0,9 cBoeit aMmnauTynsl

35 OnpeneneHue AMHAMHUYECKON BXOAHONH eMKOC-
™ npeaycuautens M1

351 Annaparypa, MOAroTOBKa K U3MEPEHHIO U MPOBEAEHHUE U3MEPE-
Huikmonn 331,332u333

352 Oé6pabomka pesyasmamos

3521 [AuHamuyecKyio BXOAHYIO eMKocTb npeaycunutens [T Bbl-
yueasior no dopmyne

Cam=C, 5 ®)
rae C, — 3HaueHue eMKOCTH H3MEPUTENLHOIO KOHIEHCATOpa, MOAKIIoYa-
eMoro K 3apsiio3anaiouieMy opMUpOBaTeNio UMIY/LCOB,;
U — 3HayeHHe aMIUIMTYAbl UMIYJIbCA HA BBIXOAE MPELYCUIUTENS [TPH
nonaue Ha ero Bxox 4yepes MU umnysbca renepatopa crabusb-
HOM aMIUIUTYbI,

AU — u3MeHeHHEe aMIUIUTYAbI MMIY/bca HA BHIXOAE NMpPEAYCHUIUTENS
NpU TeX Xe YCIOBUSIX, HO B ciy4ae MOACOEAMHEHUS U3MEpHU-
TeJNIbHOro KoHaeHcatopa ¢ eMkoctbio C, K OU

3Hauenuss Un AUonpenensiior no 3eKTpOHHOMY ocLuiorpady npu



C. 10 TOCT 1822981

M3MEPEHUHU HAKJIOHA LLIYMOBOU X DAKTEPUCTHKHM Mo n 3.3, a 3HavyeHus C,
IOJIXHBI ObITh B3SATHI M3 11 3.3.1.5

PekoMeHnyeTcs BbIGuparts cheaytowue 3HadeHust C, :

39 n® wis NY-T;

510 n® mns MMY-A.

36. U3MepeHMe UHTErpaabHOW HEJUHEWNHOCTH

3.6.1. Annapamypa

3.6.1.1. T'enepatop TMHCA — no n. 3.1.1.1.

3.6.1.2. DnexkrpoHHbIit ocunstorpad 30 — no m. 3.1.1.3.

3.6.1.3. 3apspo3anawowuit  dhopmuposaresb umnyiscos U no
m 3.1.1.2.

3.6.1.4. TpancdhopMaTop UMNYAbCHbII MW UMHOW BUI UHBEPTO-

pa, KOTOopblif Np¥ HEOOXOAUMOCTH M3IMEHEHMS NMOJISIPHOCTU CHUT-
Haja BBOAMTCA B OAHY U3 Leneil coedMHEHUs YCTPOKNCTB,
yKa3aHHBIX Ha yepT. 4.

3.6.2. Tlodeomoska k usmepenuro — no nn. 3.1.2.1 u 3.1.2.2.

3.6.2.1. CxeMa coeMHeHUs! YCTPONUCTB NpHBeeHa Ha 4epT. 4.

PH Rﬂozp
T ny 30  |Conrpane-
\ R1 Bxod
THUCA |Ocnabnennsii
Osixod D1 D2
50(100) O~ R2

Npanod Osixod

Yepr. 4

HoMmuHanbl pe3sucTopoB, TUMbl AUOAOB M Pa3beMOB HOJXHbI ObITh
yKa3aHbl B CTAaHAApTaX W (MJM) TEXHUYECKUX YCIOBUAX HA KOHKPETHBIIA
tin npeaycunurens TTITI.

3.6.3. IIposedenue usmepenus

YcranasnauBaioT Ha npsiMoMm Bbixone TMCA amminutyny MMMYJbCOB
ioc (UM MuHyc) 3 B.

Ycranasnusaior Ha Beixoae npeaycunurens [MI1J aMmnnutyay umnynb-
coB MuHyc (unu mmoc) 3 B.

[TpoBoaAT KOMIEHCALMIO UMITYJIbCOB Ha BXOJE 3JIEKTPOHHOTO OCLIMII-
Jlorpacda, COOTBETCTBYIOLUYIO MPUBEACHHON Ha 4epT. 5.
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au

| Tovwon womnencoyus
j(\——t/
0 /\ ) \

Yepr. 5

NameHsior ammautyny umnynscos TUCA oT MakcuUMajibHOTO 3Haye-
HHUSA 10 MUHUMAJIBHOTO. an 3TOM OMNpPEUACTAIOT MAKCUMAJIbHOC OTKJIIOHE-
Hue  AlUjagc  DACKOMIEHCHPOBAHHONO  MMIYAbCAa  HAa  3KpaHe
ocuworpaga.

3.6.4. Ob6pabomxa pesyabmamos

HHuTterpanbHyio veanneitnocts A H/I npenycunutens NI 8 npoueH-
TaX BBIYUCISIOT MO dopMmyJe

2ia
s =212 bl 10 (©)
UM‘IKC
rae AUmaKc — MaKCHUMaJIbHOE€ OTKJIOHEHUE PACKOMNIEHCUPOBAHHOTO UM~

nysbca;
Uyjaxe — MaKCUMaJIbHOE 3HAUEHHE aMTUIMTYbl BBIXOAHOTO KMITYJlb-
ca npeaycunurens MTO.
(A3menennan pepaxuus, Uzm. Ne 1).
36a. UaMepeHne MHTerpaabHOM HenumHelHoOCTHU (pe-
KoMmeHayetcs ans 3Havennit AHJI < 0,025 %).
3.6a.1. Annapamypa
3.6a.1.1. T'eneparop TMCA — no n. 3.1.1.1, npu 3TOM HHTErpasbHas
HeJIMHEHoCTb — He 6onee 0,01 %.
3.6a.1.2. DaexTpoHHblit ocummnorpad 30 — no n. 3.1.1.3.
3.6a.1.3. IMnyabcHBIM JUHENHDbIA CIIEKTPOMETPUYECKUN YCUIIUTEND
UJICY — no n. 3.2.1.3.
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3.6a.1.4. AMIIMTYQHBIM aHATU3ATOP CTATUCTUYECKH paclpeneIeHHbIX
uMIyascoB AA — no n. 3.2.1.4.

3.6a.2. [lodeomoska k usmeperuro — mo nn. 3.1.2.1 u 3.1.2.2.

3.6a.2.1. CxeMa coeIMHEHUs YCTPONCTB MpPUBEAEHA HA 4epT. Sa.

r'MCA my | LY —=! AA
|
|
|

Yepr. Sa

3.6a.3. [Iposedenue usmepenus

3.6a.3.1. Ilpu skmoyeHHoM T'MCA, nonb3ysach ero opraHamu ynpas-
JeHus1, Ha Boixoge I1Y ycraHaBIMBalOT MaKCMMaIbHOE 3HAYEHUE aMIUIU-
TYIbl MMIYJILCOB MOJOXHUTEIbHOI MONAPHOCTH, YKa3aHHoe B TY Ha I1Y
KOHKPETHOTO THIA.

YcraHaBausaoT aMnauTyay Ha Beixoge UJICY Ttak, utobbi perucrpa-
LMl TTMKA OCYILECTBSUIach B CTApLIMX KaHanax AA.

3.6a.3.2. PerucTpupyioT NuKu Ha AA ¢ aMminTynoit ummnyiabcos 100,
90, 80, 70, 60, 50, 40, 30, 20, 10 % MakCUMaNbHOMN AUHENHON AMILJINTYAbI
ITY. Omnpexnensitor nonoxeHus ueHtpoua nukos no FOCT 26874. Ilo-
rPELUHOCTb OMNpeNe/eHUs] UEHTPOMIOB MUKOB HE [JOJXKHA NpEeBbILIAThH
0,1 kanana.

Mepewnouator TUCA Ha Bxoa UJICY (He otkitouas ITY).

AMIuTyay M nosasipHocts umnyiabcoB [MCA ycraHaBIMBaIOT Tak,
4T06B!I perucTpauMs MUKa OCyLUECTBASIACh B TOM Xe KaHale AA, COOT-
BETCTBYIOLLIEM MaKCMMasbHOW NMHeHHoI amnautyne ITY.

Peructpupylor nuku Ha AA ¢ ammutygoit umnyiascos TUCA, coot-
BeTctBytowux 100, 90, 80, 70, 60, 50, 40, 30, 20, 10 % MakcUManbHOIA
JnuHeiHon amruintyabl ITY. Onpenensior NofoXeHUs1 LEHTPOUA MTUKOB.

[MoBTOpsIIOT M3MepeHUst Ipy Apyroii noasipHoctk ummnynscoB FUCA.

3.6a.4. HUnrerpaibHylo HenuHeiHocTs MHJI npeaycunutenst B npo-
LIEHTax onpenensior no ¢popmysne

HHIT = iIATN““l“—‘- 100, (6a)
MakKc

roe ANMaKc — MAaKCHMAaJIbHAada pa3HOCTb MEXIYy UCHTPOUIAMH NMHUKOB,
B KaHanax,
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Nyake — HOMEp KaHasa, COOTBETCTBYIOLLMIT MAKCUMAaIbHOW JTMHEHHOM

aMIUIMTYye BbIXoAHOro umnysnbca IMY.

[TocTrositHbie BpeMeHU (OpPMUPOBAHUsI, 3HaUeHUe KoHaeHcatopa C,
Harpy304HbIX pe3UcTOpoB R NOJKHBI ObITh YKa3aHb! B CTAHAAPTaX M (MIH)
TEXHUYECKHUX ycnoBusix Ha npeaycunuresb [TT1J1 koHkpeTHOro TUna.

3.6a—3.6a.4. (Beeaennt nonosnureasHo, Mam. Ne 1).

3.7. U3MepeHHe MAKCHUMaANbHOMN JUHENUHONH aMNJIM-
TYyAbl BBIXOAHOTO MUMIMYyJibca

3.7.1. MakcuManbHYIO TMHEHHYIO AMIUTUTYY BBIXOAHOTO UMITYJIbCA
npeaycunurenst II1J] (MakcuManbHasi aMIUIUTYAA BbIXOAHOTO UMITYJb-
ca, JUIsl KOTOPO# BbiNoJiHsieTcsl TMHeHHast 3aBUCUMOCTb Up,;y oT Q) B
BOJIBTaX OMNPENENSIIOT MPU U3MEPEHWUU WHTErpajbHONW HEJINHEHHOCTU
npenycunutens I/ no n. 3.6.4 kak HauGONbILYIO AMIUIUTYLY BbIXOM-
HOTO UMIYJIbCa, MPU KOTOPOI 3HaYEHUE UHTErPaSbHOM HEMMHEHHOCTH
npenycunutens I He npesbillaeT HOPM, YKa3aHHbIX B HACTOSILLIEM
CcTaHaapre.

38. A3mMepeHUe AONONHUTENbHON MNOTrpemIHOCTH
Ko3dpdpuuumeHTa npeobpa3oBaHUA NMPU U3IMEHEHUHU
TeMIOepaTyphl

3.8.1. Annapamypa — no n. 3.6.1.

KnuMaruueckas kamepa.

3.8.2. Iodzomosxa k uzmepernuro — no 1. 3.6.2.

3.8.3. [llposederue usmepernus — no n. 3.6.3.

H3meHeHus temnepatypbl nposoast no FTOCT 22261. Ipu 3tom on-
PEAeNSIIOT MAKCUMANIbHbIE OTKIOHEHUST & Uy PACKOMITEHCHPOBAHHOIO
MMIy/lbca Ha 3KpaHe ocuuiorpada.

3.8.4. O6pabomka pesyrsmamos

JononHuTtenbHYyl0 norpeliHocTh Ko3ddduuueHrta npeobpasona-
Hust ( 84 ;.) npeaycunutenst I npu u3MeHEHUHM TEMIepaTyphl B

npoueHTax Ha KeabBUH BbIUUCISIIOT 1O dopMyie
2 IA UMI\KC[
UMch (t Makc tMMH)

rae 8Uyaxe — MaKCUMaibHOE OTKJIOHEHUE PACKOMIIEHCUPOBAHHOIO UM-
ny/ibca MpU BO3AEHCTBMU TEMIEPATYPhI;
U yage — MaKCUMalbHOE 3HAYEHWE aMIUIUTYAbI;
1 *vaxcs ! “mun — COOTBETCTBEHHO MAaKCUMMajlbHOE U MMHUMAaJbHOE 3Haye-
HUs paboyero nMana3oHa TeMneparyp 1Jisi KOHKPETHOro
TUTIA NIPELYCHITUTEIIS.
(U3menennas penakums, Mam. Ne 1).
38a. UamepeHUue AOMNONHUTENbHOK MNMOrpeuwiHoOC-

84, =

100, )
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TU kKod3dduuuenTa npeod6pa3oBaHUsd NPU U3IMEHEHUHU
TeMnepaTypbl (pekoMeHIyeTcs Anst 3HaueHun 84y, < 0,01 %/K).
3.8a.1. Annapamypa — no n. 3.6a.1.

Brtopoii reHeparop TMCA. I'enepatop TMCA — no . 3.1.1.1 nonaxe
MMETb UHTETPAJIbHYIO HeJIMHEHHOCTb He Gonee 0,002 %.

Kinumaruueckasi kamepa.

3.8a.2. [odzomoexa k usmepenuro — no nn. 3.1.2.1, 3.1.2.2.

3.8a.3. [Iposedenue usmepenuit — no n. 3.6a.3.1.

H3ameHeHue teMitepatypsl nposoast no FOCT 22261. Ipu 3tom on-
penesIIOT MAKCUMATIbHBIIA YXOI LEHTPOUIb! MUKA ANy, Ha aHAIM3aTO-
pe AA. Tlpy nomoluu BTOpOro reHepaTopa, MOAKIIOYEHHOro Ha BXOI
NIICY, xoHTponupytor 1 yuuthiBawoT Bkiag UJICY u AA B yxon LieHT-
POUIBI ITUKA.

3.8a.4. O6bpabomka pe3yasmamog

JononHutenpbHyo MnorpewHocTs Ko3gpduuMeHTa npeobpa3oBaHUs
AAp  npenycunurenss [T npu vM3MeHeHMM TeMIepatypbl B NMpOLIEHTaX Ha
KenbBUH BbIMHCSIOT MO dhopMyie

A NM:IKC

o4 e N(’omaxc - ’nmm)

- 100, (7a)

rae ANyaxe — MAKCHUMaNbHBII YXO1 LIEHTPOMABI [THKA MPH BO3AEHCTBUU
TeMIIepaTypbi;
N — HOMep KaHasa, COOTBETCTBYIOIMI MaKCUMaIbHOM aMIUIH-
Tyae BbIxoAHOro umnyJibca [1Y;
t°yakes ! vy — COOTBETCTBEHHO MaKCHUMAIbHOE U MUHUMAIbHOE 3HA4YeHHUS
pabouero AuMana3oHa TeMIEpaTyp st KOHKPETHOTO THNa
NpenycUInUTESNsI.
3.8a—3.8a.4. (Bsenennl gonoanureapso, Mam. Ne 1).
39. UaMmepenue HecTabuabHocTH KodadbduuUueHTa
npeob6pa3oBaHus 32 8 4 HenpepbiBHONH paboThl
3.9.1. Annapamypa — o n. 3.6.1.
3.9.2. Modeomoeka k usmepenuro — no m. 3.6.2.
3.9.3. Ilposedenue usmeperus — no m. 3.6.3.
MakcumanpHoe oTkIoHEHUE A Uyyye U3MEPSIOT B HaYaie U3MEPEHUSs
u yepes Kaxable S0 MUH B TeyeHHe 8 u HenpepblBHOH paboThl Npenycu-
nrensi [T ¢ tem, yto6sl nonyuuts 10 pe3ynbraTos.
3.9.4. Obpabomka pe3yabmamoe
HecrabunpHocTb KoadduumreHTa npeobpa3oBaHus 3a 8 4 HenpepbIB-
HO paboThI MpeAycUIuTeNst S8A4, B MpOLIEHTaX BBIYUCASIOT Mo dopmyse
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84, = ———~ - 100, ®)

MJKc

(Mamenennas pepakuus, Ham. Ne 1).

3.9a. Hamepenune HecTabuibHOCTH Ko3dduiuMeHTa npeobpa3oBaHUs
3a 8 y HenpepbIBHON paboTbl (pekomennyercst 1ist 84, < 0,02 %)

3.9a.1. Annapamypa — no m. 3.6.1.

Bropoit renepatop 'MCA. TI'enepatop TMCA — no n. 3.1.1.1 noaxeH
HMETh MHTErpaibHYIO HeJMHeRHOCTh He 6osee 0,005 %.

3.9a.2. [loozomoexa k usmepenuto — o n. 3.6.2.

3.9a.3. [Ipogedenpe usmeperus — no n. 3.6a.3.1.

3.9a.3.1. OnpenensitoT UEHTpoOMIY [MMUKA B Hayaje U ee yXOo uepe3
kaxabie 50 MuH B Teuenue 8 u HenpepbiBHOM paGoTsl ITY. IMonyyator 10
pe3ynbraToB. Tlepen kaxnsiM uaMepeHueM npu nomouuy sroporo T’MCA
HEOOXOMMO KOHTPOJIUPOBATh M YYUTHIBATb YXOI LIEHTPOMIbI MUK 32 CYET
HecradbunbHocTh TUCA n AA.

IMpu U3MepeHUsIX PEKOMEHIYETCS IPUHUMATD MEPbI M0 CTAOMIM3ALIMI
TEMMEPATYphI.

Honyckaercsi Bmecto nepsoro F'MCA ucnonb3osats I[I1]] coBMecTHO
C UCTOYHUKOM M3JIyYeHU# C IHEeprueil raMMa-KBaHTOB He MeHee | MaB.

3.9a.4. O6pabomka pezyabmamog

HecraGuibHocTh KoadhdbuuneHta npeobpa3oBaHus 3a 8 4 HenpepbiB-
HOH paboThbl mpenycuinuTensi 84, B MpouUeHTax BbIYUCIAIOT MO dopMmyJie

ZA N,
_ 10
5/1, = —7\/— 100, (83)
roe AN, - YXO[Il LEHTPOUIbl OT MEPBOHAUAJIBHOIO MOJIOXEHUS TPU i-M

HU3MEpPEHUH;
N — HOMep KaHana nepBoro U3MepeHus.

3.9a—3.9a.4. (Bseaeusbi nonoaxurensHo, Mam. Ne 1).

3.10. U3MepeHre MAaKCHUMaJIbHOM 3arpy3ku Mo Bxony

3.10.1. Annapamypa — no n. 3.3.1; ucrounuxk nwuranus [IA no
I'OCT 18230; naGop oOpasuoBbix ramma-ucroyHukoB (OCIU) wunu
Habop o6pa3uoBbix aibda-ucrounuxkos (OCAH).

3.10.2. Ilodeomosxa k uzmepeniio

3.10.2.1. Orcoeaunsitor TMCA ot ®H n noncoeanHSIOT €ro K pazbeMy
TEHEPATOP npenycuautens.

3.10.2.2. Orcoeaunsitor PU oT mpeaycwiutenst U MOACOEAUHSIOT K
BXOY rpeaycuautenst Tpebyembiit 610K AeTEKTUPOBAHUSI MU IETEKTOD.
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3.10.2.3. Tonator Ha Tl pabouee HanpsikeHUE B COOTBETCTBHUM C
N4CTOPTHLIMU JaHHbIMU TTITH.

3.10.3. [lposederue usmeperiis

Ycranasnausator okosio T1I1J1 Heo6xonMMbIt UCTOYHUK HOHU3UPYIO-
1LIero M3Jy4eHUsl Ha TaKOM pacCTOSIHUM, MPpU KOTOpoM Ha Bbixone UJICY
oynet okoso 500 umn/c. KOHTpoaupyOT 3arpy3ky repecyeTHbIM yCTPOii-
CTBOM, TNopor cpabaThiBaHWsi KOTOPOTo AOJIXKEH ObiTb OFOBOPEH B CTaH-
naprax v (Mav) TexHuueckux tpeboBaHusix Ha [1Y KOHKpPETHBIX TUIIOB.

Opranbl ynpasiaeduss UJICY nomxHbl ObiTb YCTAHOBEHBI B MOJIOXE -
HUSIX, YKA3aHHbIX B CTaHAapTax M (MJM) TEXHUYECKUX ycjoBusiXx Ha I1Y
KOHKPETHbIX THIIOB.

IMpou3BoasT perncTpalmio crnekTpa MOHU3IUPYIOLLETO U3TYYEHUS TaK,
4TOOBI B JIIOOOM U3 MAKCMMYMOB pacnpeeeHns 6ou10 He MeHee 2000 um-
nyJbcoB. BbIBOAST nosiyueHHY0 MHbOpMaLMIo U3 AA Ha LMdponeyara-
liee yCTpOCTBO, nociie yero copachbiBaloT UHGOpMaLMIO Ha AA.

Ycranasnupalotr okosio INT1J] MCTOUHMK MOHU3HUPYIOLLETO M3TYYEHUS
Ha TaKOM paccTOsiHUM, MpU KotopoM Ha Bbixone UJICY nepecuetHoe
YCTPOICTBO PErMCTPUPYET MAKCHUMANTbHYIO 3aTPY3KY, YKa3aHHYIO B TEXHU-
YeCcKOM [JOKYMEHTalUMM Ha [aHHbIA NpPEeNyCWIUTENb, YTBEPXACHHYIO B
YCTaHOBJIEHHOM IOpPSIIKE.

ITpon3BOASIT BHOBb PETUCTPALIMIO CMIEKTpAa MOHU3UPYIOLETO U3Jyde-
Hus. [Ipu 3TOM ponyckaeTcsi TOJbKO NMOACTPOiKa Lemnei Moaoc — HoJb
komnencaunu MUJICY. BeiBoasit nonyueHHylo MHdopMauuio U3 AA Ha
uMdporneyaraiolLee YCTPOUCTBO.

[Mpenycunutens oTBeyaeT TpeGOBAHUSIM 10 MAKCUMAaJbHOMY 3Haye-
HUIO 3arpy3KH, €cliy MpHU 3TUX U3MEPEHUAX IHEPreTUYECKOE pa3pelleHue,
M3MEpEeHHOe KaK LIMpUHA MAKCMMyMa aMIUIMTYOHOIO pacripeie/ieHus
NIMKa, COOTBETCTBYIOLIETO 3HEPriUy raMmma- Wi ajbda-u3jiyyeHus, yKa-
32HHOM B CTAHAApPTaX U (WIK) TEXHUUYECKUX YCNOBUAX Ha ITY KOHKpeTHbIX
THUIIOB.

CMeuleHME MAaKCHMYMOB pacripeleseHHid NMpH 3TUX U3MEPEHHUSAX He
H0JXHO npesbiiath 0,5 %.

(M3menennas pegakuusi, Mam. Ne 1).
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. YTBEPXIEH U BBEJEH B NEVICTBME Ilocranosnennem Focy-
napcrsenHoro komurera CCCP no cranaapram or 12.08.81 Ne 3816

. Cpok npoBepku — 2-ii kapran 1991 r.
. BBAMEH I'OCT 1822972
4. CChbUIOYHBIE HOPMATUBHO-TEXHUYECKME JJOKYMEHTbDI

O6o3navenne HTI, Ha koTopblit paHa

cCbLIKa Homep nynkra
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. ITposepen B 1991 r. [locranosnenuem @occranmapra ot 03.08.92
Ne 849 cusaTo orpaHHuyeHHe CpOKa AeHCTBHSA

. NEPEU3JAHME (anpem 1997 r.) ¢ 3menenuamu Ne 1, 2, yrsepx-
neHubiMu B Hione 1987 r., asrycre 1992 r. (MYC 11-87, 11-92)
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