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IrocCT 2921091

IHPEANCIOBHE

1. OdumanbpHbIe perieHUS WK corameHud MBOK 110 TeXHUYEeCKUM BOIIpOCaM, ITOATOTOBIECHHDBIE
TEXHUIECKMMM KOMUTETAMH, B KOTOPBIX IIPEJACTABICHBI BCE 3AHTEPECOBAHHbIE HALIMOHAJIBHBIE KOMUTETHI,

BbIPAXKAKT C BO3MOXHOW TOYHOCTBIO MCEXKIAVHAPOILHYVK) COTJIACOBAHHVIO TOYKY 3PCHUA 110 PACCMATPUBAC-
MbIM BOIIPOCaM.

2. DTU pellIeHNd IIPEACTABIISIOT COO0M PEKOMEHIAIINHN I MEXIYHAPOAHOTO I10JIb30BAHUA 1 B 3TOM
BUJIE IIPUHUMAIOTCA HALIMOHAJIbHBIMU KOMUTETAMU.

3. B nemax comencrBud MeXayHapoaHoW yHudukaliuy MOK BoipaxaeT I1oxXejlaHUe, 4TOOBLI BCE
HAIIMOHAJIbHBIE KOMUTETHI IIPUHSUIM HACTOAIIUM cTaHaapT MOBOK B KadyecTBe CBOEr0 HAUMOHAJILHOIO
CTaHJAapTa, HACKOJIBKO 3TO IIO3BOJIAIOT YCIOBUA KAXKIOM CTpaHbl. JIroboe pacXoxXIeHHE CO CTaHIapTOM
M3BK 10/LKHO OBITH YETKO VKA3aHO B COOTBETCTBYIOIIMX HAIIMOHAJIBLHBIX CTAHIAPTAX.
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BBEAEHHWE

Hacrosamuit ctagnapt noarorosiedH TexumueckuM KoMuteToM MBOK No 47 «I1oaylipoBOIHUKOBBIE
IIPUOOPHI».

Ilyonukanua MBK 747—3 npeacraBideTr cOO0OM TPETHIO YacThb OOILEro craHaapTa Ha JUCKPETHBIC
1puoopsl (llybiukaiima MBOK 747). B nontonmHeHne K obimmM tpeooBaHuaM llybimkammmy MBK 747—1 B
HACTOAILEM CTAHIAPTE COACPKATCS BCE CBEACHUS 110 CUTHAJIBHBIM JUOAAM U IUOAaAM — DPEryJIATOpAM TOKA
11 HAIIpsSDKEHU.

Ha cosemanuu B JloHnoHe B ceHTsI0pe 1982 r. Texunueckuit komureT Ne 47 omoOpui1 iepen3gaHue
[lyormxkammit MBK 147 1 MBK 148 Ha oCHOBe HOBOT'O IIPUHIIUIIA B 3aBUCUMOCTH OT BUJA paccMaTpyBa-
eMoro Ipuoopa. 11ockojIbKy BCe 4acTU, COCTABIIMIONIME HAcTOAyro llybimkainuio, 6bUIM B CBOE BpeM4
yIBepXKIeHBI 110 llpaBwiy mIecTM WJIM ABYX MECAILEB, MOIIOJIHUTEIILHOE TIOJIOCOBAHNE OLUIO IIPU3HAHO
HeleJ1eCOOOpa3HbIM.

CBeeHNS OTHOCUTEJIbBHO WHTEIPAJIBHBIX CXeM, coaepxainuecsa B llyosmkanumax MOBOK 147 n
M3BK 148, BxirroueHsl B llyoiiukanimmym MBK 747—1 n1 MBK 748.

CBeIcHUS OTHOCUTEJIBHO MEXAaHUMUYECKUX U KIIMMATUYECKUX UCIIBITAHUM, paHEe COAepXKAIIUEeCs B
[1yomkammax MBOK 147—5 u MBK 147—5A, BxmoueHsl B 1lyoaukanmwo MBDK 749.

COOTBETCTBUE JAHHOI'O CTaHAApTa COBPEMEHHOMY YPOBHIO TEXHUKM OyaeT OOeCIIeuUBATBHCA IIYVTEM
[IepecMoTpa U OOIIOJHEHUS €ro, I10 Mepe HajbHeuriueil padorsel Texunuyeckoro xkomureta Ne 47, ¢ yueToM
TIOCJIIEAHUX JOCTVKEHUM B O0JIACTU IIOJIYIIPOBOAHUKOBBIX ITPUOOPOB.

Ta0/ua cooTBETCTBHA HOBBIX H MPEXHUX MYHKTOB

Homep HOBOTO Homep 1mpexHero JOKYMEHT UIHN Homep HOBOTO Homep 1mpexHero JOKYMEHT U

IIVHKTA IIVHKTA [Iyonukammma MOK IIVHKTA IIVHKTA [Iyonukammma MoK
['JIABA 11
Pasznen nepsbii
1.1 4.8 747—1,1Y 2.4.4 1.8 147—0,1A
2.1.1 1.1 147—0,1A 2.4.5 1.9 147—0,1A
2.1.2 1.2 147—0,1A 2.4.6 1.10 147—0,1A
2.1.3 1.3 147—0,1A 2.4.7 1.11 147—0,1A
2.14 1.5 147—0,1A 2.4.8 1.17 147—0,1A
2.1.5 1.14 147—0E, 1A 2.4.9 1.18 147—0,1A
2.2.1 1.4 147—0,1A 2.4.10 1.19 147—0I,1A
2.2.2 HoBbii 3.2.1 1.1 148, 111
2.3.1 1.6 147—0,1A 3.2.2 2.2 148, 111
2.3.2 1.15 147—0E, 1A 3.3.1 3.1 148+148B, 111
2.3.3 1.16 147—0E, 1A 3.3.2 3.2 148, 111
2.4.1 1.7 147—0,1A 3.3.3 3.3 148+148B, 111
2.4. 1.13 147—0E, 1A 3.3.4 3.4 148, 111
2.4.3 1.12 147—0E, 1A 3.3.5 3.5 148+148B, 111
Pasnen Bropon
1.1—1.2 4.10—4.11 747—1,1V 3.2.1 1.2 148A, IV
1.3 Cl 47(11B)950 3.2.2 2.2 148A, TV
1.4 C2 Ha paccMmorpe- 3.3.1 3.1 148A, 1V
2 — HUU 3.3.2 3.2 148A, 1V
Pasnea Tperui
1.1 4.12 747—1,1Y 3.2.1—-3.2.2 sz 2 147—0F, 1E
1.2—1.3 1.1—1.2 147—0E,1E 2.1.2
2.1.1 2.1 147—0E, 1E 3.3.1 2.1.3
2.1.2 2.2 147—0E, 1E 2.14
2.1.3 2.4 147—0E, 1E 2.2.1 1488, X111
2.14 2.6 147—0E, 1E 3.3.2 2.2.2
2.2.1 2.3 147—0F, 1E 2.4.1
2.2.2 2.5 147—0F, 1E 2.4.2
2.4.1— 3.3.3 2.4.3
2.4.3 2.7—29 147—0F, 1E U3 3 747—3, IV, Tpu
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IIpodoaocenue

Homep HOBOTO

Homep 1mpexHero

JIOKYMEHT WU

Homep HOBOTO

Homep 1mmpexHero

JIOKYMEHT WJIH

IIVHKTA IIVHKTA [Iyonukaimma MK IIVHKTA IIVHKTA [IyOonukammma MOK
[JIABA 111
Pasznen nepsbii
l.1ul.2 | 147—1.1, 2—4 2—4 147—1.1,
1.3 HoBrIi OIH OJIH
Pasznen Bropon
1.1 | 147—1,1, 2u3 2u3 147—1.,1, nBa
1.2 HoBpI 1IBa +47(b)752
Pa3nea Tperui
1—5 1—5 147—1.1,
BOCEMDb
[JIABA 1V
Pasznea nepsbii
1—3 1—3 147—2M,1, 4.2.3 1.1 47(Ub)310
OJINH 4.2.4 4.2.4 147—2M,1,
4.1 1.1 47(1Ub)30Y OJ/INH
4.2.1 4.2.1 147—2B.1. 5 5 147—2M.,1,
O/IMH OJIUH
4.2.2 1.1 47(Lb)7355 6 6 147—28B,1,
OJIUH
Pa3nen sropon
1—3 1—3 147—2M,1, 7 2.1 47(LUb)383
JBa
4—6 | 47(11b)389
Pasnea Tperui
1—5 1—5 47(1Ub)751
[JIABA V
| — 2 3 147—4,11,
OJINH
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ME XT O CYITIAPC CT BEUHUHU BN CTAHIATPT

IIprOopsl MOIYNPOBOIHUKOBBIE

JTUACKPETHDBIE 11IPUBOPbI U UHTEI'PAJIbHBIE CXEMDbI

Irocr
Jacrtb 3 2921091
CurnajibHbie AHOIbI (BKII0YAS NEPEKTIOYATETbHbIE) (MDK 747—3—85)

M JUOJbl — PEryJaaTopPbl TOKA U HANPSOKEHHUS

Semiconductor devices. Discrete devices.
Part 3. Signal (including switching) and regulator diodes

MKC 31.080.10
OKCTY 6361

Jlata BBegenna 01.07.92

I''masal. OBIIUE I10JIO2KEHMUS

1. Beenenue

Hacrogimum cranmaproM ciaeayeT I10J1b30BaThbesa BMecTe ¢ MBK 747—1%, B KOTOpOM coIepKaTcA BCe
OCHOBOIIOJIATal0IIUE JTAHHBIC:

110 TEPMUHOJIOINU;

110 OYKBEHHBIM OOO3HAYECHUAM;

110 OCHOBHBIM IIPEACIILHO AOIIYCTUMBIM 3HAUYCHUAM IIapaMETPOB U XapaKTEePUCTHUKAM;

10 METOAAM U3MEPEHU;

10 IIPUEMKE U HAICKHOCTHU.

[Hopsanok cinemoBaHMA pa3anuHBIX IT1aB cooTBeTcTBYET MK 747—1, 1. 111, 1. 2.1.

2. O0aacTh NpUMEHEHU

B Hacros1eM cTaHaapTe IIPUBOIATCI TPEOOBAHUA UL CIICAVIOIINX KJIACCOB U IIOAKIIACCOB IIPUOOPOB:

CUTHAJIbHBIX JUOAOB (BKIIIOUAS IIEPEKIIIOYATEIILHBIC):

OIIOPHBIX JUOIOB U CTAOMJIMTPOHOB;

TUOA0B — DPErYJIATOPOB TOKA.

JIaHHBI TOCYOAPCTBEHHBIN CTAHAAPT IIPUMEHACTCA IJIA PA3pabOTKU TEXHUYECKUX YCIOBUM HA CUT-
HaJIbHBIE JUOABLI, B TOM YUCIIE TIOIeXKAIlUe CepTU(PUKAITUN.

3. bykBennblie 0003HAYEHMS

[1pn HamMYMM 6YKBEHHBIX 0003HAYEHUI OHU J00ABIISIOTCS K TEPMUHAM, IIPUBEIACHHBIM B 3aI0JIOBKAX.
Eciu mig ogHOTO TepMHMHA MMEETCS HECKOJIBKO PAa3JIMYHBIX O0O03HAYEHUU, TO IIPUBOIUTCA HaMboOJee
VIIOTPEOUTEIIBHOE.

I'masall. TEPMUWHOJIOI'NA U bBYKBEHHDbIE ObO3HAYEHUAUA

PA3JIEJ ITEPBBIN.
CUTHAJIBHBIE TUO/bI (BKIIIOYAS MNEPEK/IIOYATEJIBHBIE)

1. O0mue TepMIHbI
M C110J1b3yI0TCST COOTBETCTBYIOIIIUE TEPMUHBL U OIIpeAeiIieHUs, ITpUBeAcHHbIe B MBK 747—1. TepMuH
11. 1.1 B3gaT 13 HacTosdllero cravgapra, i 1V, 1. 4.8.

* Jlo mpssMoro npuMeHeHUS cTaHzaapra MBODK B kKadecTBe rocyIapCTBEHHOI'O CTaHIApTa PacChbLUIKY JTaHHOTO
cra”aapra M3K Ha pycckoM s3biKe ocyiecTBisseT BHUWM «BiaexrpoHcTaHIapT».

N3nanve opuouaasHoe IlepeneyaTka BOCHpeEIIEHA

© W3pmarenbcTBO cTaHAAPTOB, 1992
© WIIK UzmareabcTBO ctaHmapros, 2004

© CTAHIAPTUH®OPM, 2008
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1.1. CurHajapHBId AMOA* — JUOJ, UCIIOJB3YEeMBbIU IS BBIACACHUSI WU OOpaOdOTKU UHGOpMALIUU,
coZIepKalllecsd B 3JICKTPUUYECCKOM CUTHAJIE, KOTOPBIX U3MEHSICTCS BO BPEMEHU U MOXET OBITH IO CBOECHU
pUupoac NUPPOBLIM WIU aHAJIOTOBBIM.

2. TepmuHbl, OTHOCSIIHECSA K OCHOBHBIM IpPEAEJbHO JONYCTUMBIM 3HAYEHUAM NMAapaMeTPOB M XapaKTe-
PACTHKAM

N crmonb3yroTcst TSpMUHBI U OTIpeaciicHUud, npuBeacHHble B MOK 747—1, . 1V, 1. 3.

J1OITOJTHUTEJIbHBIE TEPMUHBI U OIIPEACICHUS IIPUBEACHBI HILXKE.

2.1. Hanpscxenns

2.1.1. IlocrossHHoe oOpaTHOE HanmpsmkeHue ( V') — 3HAUCHUE TTOCTOSHHOTO HAIIPSKEHUS, TTPUIIOXKEH-
HOT'O K JUOAY B OOpaTHOM HaIIpaBJICHUU.

2.1.2. Cpennee oOpaTHoe HampszKeHHE (Vg 4j)) — 3HAUYCHUC OOPaTHOTO HAIPSDKECHUS, CPEIHES 3a
3aJaHHBIA TIEPUO/L.

2.1.3. AmnyascHoe oOpaTHOe HanpskeHue ( V'5,,) — Hauboablllee MTHOBEHHOE 3HAYECHUE OOPATHOTO
HaImpsCKEHUS, BOZHUKAIOIIETO Ha IUO/IC, BKII0YAs BCE ITOBTOPSIOINMECS U HEMMOBTOPSIOIIUECS TIEPEXOTHDBIE
HaIpsKEHUS.

2.1.4. Koa(puupeHT AeTCKTHPOBAHMA MO HANPSIKCHHMIO (1),) — OTHOIIECHUE ITOCTOSHHOIO HAIIPSIXKE-

HUS HATPY3KU K UMITYJIbCHOMY CUHYCOUJAJIbHOMY BXOTHOMY HAIIPSKEHUIO B 3aJaHHBIX CXEMHBIX VCIIOBUSIX.
2.1.5. HanpsokeHue mpsaMoro BOCCTAHOBJICHHS (Vyp) — U3MEHSIOLIECECS HANPSLKEHUE, BO3HUKAIOIIIEE
B TEYEHNE BPEMEHU TIPSIMOTO BOCCTAHOBJIEHUS TTOCJIE€ MTHOBEHHOTIO TIEPEKITIOYEHUS C HYIIS UM 3aJAaHHOTO
OOpATHOI'0 HANPSKEHUS Ha 3aJaHHBIA IMPSIMOM TOK.
2.2. Tokn
2.2.1. Cpennmii mpsamoii ToK (/f 4y)) — 3HAYCHUC MPSIMOTO TOKA, CpeAHEE 3a 3aJlaHHBIN TICPUO]I.
2.2.2. AMIOyJbCHBIA NIPAMOMA TOK (/) — HAMOOJIbIIICE MTHOBEHHOE 3HAUYCHUE TIPSIMOIO TOKA, BKITIO-
yasg BCE MTOBTOPSIOIINECS U HETTOBTOPSIONIUECS TIEPEXOAHBIE TOKU.

2.3. PaccenBaeMasg MOIIHOCTD
2.3.1. Koa(ppuiMeHT TeTEKTUPOBAHUA MO MOIMHOCTH (1,) — OTHOIICHUC M3MCHEHUS IOCTOSTHHOM

MOIIITHOCTU B COIPOTUBJICHUU HArpy3KU, BBI3BAHHOI'O CUTHAJIOM IEPEMEHHOIO TOKA, K MOIIIHOCTH, IOJA-
BacMOI OT reHepaTopa CUHYCOUAAJIbHBIX CUTHAJIOB, IIPU padOTe AMOJa B 3aJJaHHOM pPEXKUME.

2.3.2. Dueprus OIMHOYHOrO MMmyjbca (£,) (ITOTaHHOIO Ha ACTEKTOPHBINA AUOMA) — SHEPTUS OJTHOTO
KOPOTKOTO UMITYJIbCa, IOAAHHOIO HAa JUOA B MPSIMOM HaIlpaBJICHUMU.

[ IpuMmMeuvaHue. Ilpu padoTe Ha npeaeabHO OTOIMYCTUMBIX 3HAUCHUSX ITapaMETPOB OOBIYHO YCTAHABIMBACTCS
UINTEJIBHOCTh UMITyJIbca MeHee 10 Mc.

2.3u .3. DHeprus nopropsioneroca ummyiabsca (£,,,,) — dHEPTUs, conepxkalascsa B OMHOM UMITYJIbCE,
KOTOPBIA BXOAUT B MTOBTOPSIOIIYIOCS CEPUIO UMITYJIHCOB.

2.4. 1Ipoune xapakTepuCTHKH

2.4.1. 3apaa soccranoBjeHusa (().) — IOJHBIN 3apsii, BOCCTAHOBJICHHBIN IUOIOM ITOCJIE TIEPEKIITIOYE-
HUS C 3aJ0aHHOTO MIPSIMOIO TOKa Ha 3aJaHHOE OOpaTHOE HATIPSKEHUE

[TpumMeuganue. Takoil 3apsia BKIIIOYAET 3apsil, HAKOIUICHHBIN HOCUTEISIMU, 1 3apsii EMKOCTU 0O€THEHHOTO CJIOS.

2.4.2. BpeMs o0paTHOro BOCCTAHOBJIEHMSI(7,.) — MHTEPBAJI BPEMEHU OT MOMEHTA MPOXOXIECHUSI TOKA
yepe3 HYJIb IIPU UBMEHEHUM IPSIMOTO HAIpaBJACHUS HAa OOpaTHOE U JO MOMEHTA, KOrjJa OOpaTHBIM TOK
YMEHBIIIACTCS OT aMIUIUTYTHOTO 3HAYECHUS [, 10 3aJaHHOIO HU3KOTO 3HAYCHUS (KaK ITOKAa3aHO Ha 4epT. 1)
I KOTIa OH IIPU SKCTPANOJIILUU JOCTUTAET HYJIEBOTO 3HAYEHUS (UEPT. 2).

/F

Iew | ———
-
ad _
o ——— /
by fp————————

Yepr. 1

* K curHaabHBIM IUOOAM B OTEYECTBEHHOM ITPAKTHUKC OTHOCATCA UMIIYJIbCHBLIC 1 BbICOKOYACTOTHDBIC AMO/bI.
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Yepr. 2

[IpuMedaHue IBKCTpANOIALUSI OCYILECTBISETCS MO ABYM 3aJaHHBIM TOYKaM A U B, KakK IIOKA3aHO Ha
yepr. 2.

2.4.3. Bpems mpsAMOro BOCCTaHOBJIEHHA (7;) —BpeMsi, HCOOXOAMMOE ISl YCTAaHOBJIICHUS 33JJaHHOTO
3HAYECHUS ITOCJI€ MTHOBEHHOTO TIEPEKIIIOUCHHUS C HYJIEBOTO WJIM 33JJaHHOTO 3HAYEHWI OOPATHOTO HaAIIPSIKE-
HUS Ha 3aJaHHOE MPSIMOE CMEIICHUE.

2.4.4. JInddepennuanbHoe conporusiaenue (7) — 1uddepeHINAIIBHOES COIIPOTUBICHUE, U3MEPEHHOEC
MEKY BBIBOJIAMM JMO/A B 3aJaHHBIX YCIOBUMIX.

2.4.5. IlpsMoe conmpoTHB/IeHME O MOCTOSHHOMY TOKY — YACTHOE OT JICJICHUS IIPSIMOTO ITOCTOSIHHOTO
HAIPSKEHUS HA JMOJE HA COOTBETCTBVYIOIINU MIPAMOU IMOCTOSIHHBIU TOK.

2.4.6. O0paTHOE conmpoTHBJIEHHE MO MOCTOSIHHOMY TOKY — YAaCTHOE OT JICJICHUSI OOpPAaTHOI'O IMOCTOSIH-
HOTO HANPsKEHU HA JUOJEC HAa COOTBETCTBYIOUINU TTPIMOUN IMMOCTOSAHHBIN TOK.

2.4.7. Oomasa emkoctb (C,,) — auddepeHMaIbHAsA €MKOCTb Ha BBIBOJAX JUOJA, U3MEpPEHHas B
3aJAHHBIX YCJIOBHUSIX CMEILECHUS.

2.4.8. O0mas 4yBCTBUTEJbHOCTb O TOKY ([3;) — 4acTHOE OT AeJeHUs OOILETO BLINPIMIECHHOIO TOKA

AMOJIAa TIPU 3QJJaHHOM Harpy3Ke Ha OOIIYI0 MOIIHOCTH BXOJIHOTO CUTHAJIA.
2.4.9. Jlud¢depeHumanbHaAA YYBCTBUTEJABHOCTh MO TOKY ([3,) — 4acTHOE OT JCJICHUS TNpUpaAILCHUSI

BBIIIPSIMIICHHOIO TOKa JMOJA IIPM 3aJJaHHOM HArpy3Ke Ha M3MCHEHHE MOLIHOCTU BXOJHOI'O CUTHAJIA,
BBI3BABIIIEW 3TO IIPUPAILLICHUE.
2.4.10. JobOpotHocTh (AeTeKTOpHOro auoaa) (M) — napamerp, XapaKTepU3YyIOLIUN YYyBCTBUTCIJIbHOCTD
IIPUEMHOI'0 YCTPOMUCTBA U ONpPEACISICMbI 110 popmMylie
M = Bi’ op |
v N, Fop T R

rae B — ymbo audpdepeHImanbHass 4yBCTBUTEJIBHOCTH 110 TOKY ([3;), MO0 0O0I1ass YyBCTBUTEIBHOCTH 110
TOKY (B;) B 3aBUCUMOCTH OT TOIO, 4YTO TPEOYEeTCs, HO B JIIOOOM CJIyyae B PEKHUME KOPOTKOIO

3aMbIKAHUS
¥,, — COIIPOTHUBJICHUE B PadOYE TOUKE;
]\i — Koo PUIMeHT 1IyMa 11oaa;
R — SKBUBAJICHTHOE CONPOTUBJICHUE 1lIlyMa YCUINTESI C BBICOKUM IIOJIHBIM COIIPOTUBJICHUEM, UC-
MMOJIB3YEMOTO TSI YCUJICHUS BBIXOAHOI'O CUTHAJIA JETEKTOPHOIO JUO/A.
3. bykBeHHble 0003HAYEHHS
3.1. O0mue nojgoxxenus
[IpuMeHsatoTcs odume npaBwia, U31oxXeHHble B MOK 747—1, 1. V.
3.2. /lonoJHMTEIbHbIE WHIEKCHI
B nomnojsiHeHue K nepeyHio oo01mnx MHAEKCOB (cM. MBK 747—1, 1. V, . 2.2.1 u 3.3.1) peKOMeH-
AVIOTCS CJCAVIOIINE CIeLaIbHBIC MHICKCHI.
3.2.1. Toxkmu, HaAaNIpSIZKEHUST U MOLIIHOCTH
A, a — aHOI;
K, kK — Karon;
() — cpeIHUM, BBIXOIHOM, BBIIPSIMJICHHDBIN.
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3.2.2. DIeKTpUUeCKUE IIapaMeTphI

o, d — 3aTyxaHUe;

¥ — BOCCTAHOBJIEHIE, BOCCTAHOBJIEHHBIN, BBIIIPSIMICHHBIU;
S, § — HaKoIUIeHNE, HAKOIUICHHBINA.

3.3. Ilepeyenn AONMOJHUTENbHBIX OYKBEHHBIX 0003HAYEHUIA

BYKBBHHBI@ OGOSHEIH@HHF[, COHCPKAIIINECA B HAHHOM IICPCHYHE, PECKOMCHAVIOTCAH A UCITIOJIb30BAHUA
B 00JIACTU CUTHAJIBHBIX ANOI0B, OHAN OBLIU pa3pa60TaHbI B COOTBCTCTBHMU C 06H_[I/IMI/I ITpaBUJIaMMU.

3.3.1. Hamnpsxenusa

HaunmMmeHOBaHME bYKBEHHOE [IprMmeganue
O0O03HAYCHMCE
[locTosTHHOE TIpsSIMOE HAIIPSIKECHUE Vi
MrHoOBEHHOE IIOJIHOE IIPIMOC HAIIPSDKEHUE VE
CpenHee IpsaMoe HalpsDKeHUE VF( AV)
IlocTossHHOE OOpaTHOE HAIIPSIKCHUC Ve
MrHoOBEHHOE I10JIHOEC OOpaTHOC HAIIPSDKECHUE Vp
HUmriyibCcHOE 00OpaTHOE HAIIPSDKECHUC Ve
Henopropsronieecss UMIIYIbCHOS O0OpaTHOE HalIPsDKCHUE Veou
[IpobuBHOE HaLpsIKEeHUE Var
HanpsokeHue upgMoro BOCCTaHOBICHUS VER
HMMI1yJIbCHOE HAIIPSDKEHUE IIPSIMOTO BOCCTAHOBIICHUST Verns
3.3.2. Toxu
HanmMeHoBaHMe DYKBEHHOE [IprMmeganme
0003HAYCHHE
[locTOIHHBIN IpAMON TOK I
MTrHOBEHHBIN IPAMOUN TOK I p
UMTyI6CHBINA TIPIMON TOK Teng
UMy IbCHBIN IPAMOU TOK BBIOpOCa Troas
CpeIHU BBIIPSIMIICHHBINA TOK Ha BBIXOIC I
[locTOAHHBIN OOpaTHBIN TOK Ip
MrHOBeHHBIN 0O0OpaTHBIA TOK Ip
UmiyIbCHBIN OOpaTHBIN TOK Ipas
3.3.3. MourHocTn
HanMeHOBaHHE LYKBEHHOE [IprMmeganue
0003HAYCHHE
HUMI1yiIbCHAS HETTOBTOPAOMIASICI MOIIHOCTD Py
JJIsT  1eTeKTOPHBIX
PaccenBaeMast MOIITHOCTh HA BBICOKOM Y4aCTOTE Pew THOIOR
HMmiyibcHada paccerBaeMast MOITHOCTh HA BBICOKOUM YacTOTE Pprp
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HaumMmeHOBaHME bykBeHHOE 000O3HAYCHUE [IpuMmegyanme
BpeMms npsaMoro BOCCTaAaHOBIICHUS 5
Bpemd o0paTHOrO BOCCTAHOBIICHUS f e
Tok obparHOTrO BOCCTAHOBICHUA [
3apsii BOCCTAHOBICHUS q,
3.3.5. llpoune BeJIMYMHBI
HanmMeHOBaHME bykBeHHOE 0003HAYCHUCE [IpuMmeganue
HuddepeHIIanbHOS COIIPOTURICHUEC r
KosddunmmeHT 3aryxanust O Wi d
COIIpOTUBJICHUE 3aTyXaHUSL Fs WIH T4
KosdduiimeHT 110JIe3HOTO JACHICTBUSI n
KoshPUuimeHT JeTeKTUPOBAHUS 110 HAIPSIKEHU IO Ny
HudpdepeHmanbHasE YyBCTBUTEIBHOCTD 110 TOKY B
O0111as1 YyBCTBUTEIIBHOCTD 110 TOKY B
DHePTrusI OAMHOYHOTO UMIIVIbCA Ep, %
DHEPTUsl [IOBTOPSIOIIETIOCS UMITYJIbCA Ep(rep ) J1T IeTeKTOPHBIX JIUO-
JIOB
HuddepeHInanbHOE COIIPOTUBICHUE B padbouei TOUKE Fop
J1OOPOTHOCTE M

PA3JIEJI BTOPOM.
OIIOPHBIE IUOIbI U CTABUJIUTPOHBI

1. O0mue TepMHUHBI

N CcItonbp3yroTCs COOTBETCTBYIOIINE TEPMUHLBL U OIIpelaeieHUs, IIpuBeacHHbIe B MBOK 747—1. Tepmu-
HBI, IIPUBEeACHHDBIC HUKe B 1. 1.1 1 1.2, B3gTHI U3 HacToslero craggapra, 1. 1V, . 4.10 u 4.11.

HpO‘IHe CIICHUAJIBHLBIC TCPMUHDBI IIPUBECACHDBI HM2KE.

1.1. Onmopnblii auOoA — AMOJ, HA BBIBOAAX KOTOPOrO BO3HUKAET OIIOPHOE HAIIPSKEHUE 3aJaHHOM

TOYHOCTU B PCAKUME CMCIICHUA IJIA pa6OTBI B 3ddJdHHOM HAUMAIId30HC TOKOB.
1.2. CTEIGHJIHTDOH — AHWOA, Hd BBIBOIdX KOTOPOI'O BO3ZHUKACT IIPAKTUYCCKHA ITOCTOAHHOC HAIIPAXKCHUC

B 3dJdHHOM HHMAIIdA530HC TOKOB.

2. TepmuHbl, OTHOCAIIUECH K NMpPEIEJIbHO JONMYCTUMbIM 3HAYEHUAM NAPAMETPOB U XAPAKTEPHCTHKAM

HCHOHBBYIOTCH COOTBCTCTBYIOIIINC TCPMHWHDBI 1 OIIPCAC/ICHUA, 1IPH]

3. DykBenHble 0003HAYECHUSA
3.1. O0mue nmo1oXKeHusn

HUcttonb3yroTcs obiuue mmpasuiia, U3J10KeHHble B MBK 747—1, 1. V.

3.2. /lonmojHUTEbHbIE WHIEKCHI

seeHable B MOK 747—1, o 1V, 1. 5.

B momosiHeHUE K IIepeyH1o 001uX MHACKCOB (cM. MOK 747—1, 1. V, 1. 2.2.1 u 3.3.1) peKoMeH-

IYIOTCS CIICAVIOIINE CIIeLaIbHbIE NHIACKCHI.
3.2.1. Toxu, HAIIpSZKEHUA Y1 MOIIIHOCTU
/Z, 7 — pabouun.
3.2.2. DJIEKTpUUYECKUE IIapaMETPbI
/Z, 7 — pabouuil.
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3.3. Ilepeyenn AOMOJHUTEIbHBIX OYKBEHHBIX 0003HAYEHMIA
Cojepxalyecs B liepeuyHe OYKBEHHbIE 0003HAUYEHMS PEKOMEHIYIOTCS JUIS UCIIOIb30BaHUA B 00J1aCTH

OIIOPHbLIX ANOAOB U CTEI,6HJIHTpOHOB; OHU OBLIN pa3pa60TaHbI B COOTBCTCTBUU C OGH.[I/IMH ITPaBUJIdMH.

3.3.1. HanpsxeHu4

HauMeHnoBanue

bykBeHHOE 0003HAYCHUCE

[IpnMeganue

Pabouece HanpskeHue

IlocTossHHOE OOpaTHOEC HAIPSDKCHUE, HAXOINICeCs
HIDKE AUAaria3oHa padbodurx HalpsoKeHUN

IHIymoBO€ HalIpsDKEHUE B AMAIIa30HE padOIMX HaIIPsIKeE -
HII

(O003HaYeHUE IIPUME-
HUMO TaKKe B TOM CJIydac,
€CJIM 3TO HE IIPUBOIUT K
CMEILCHUIO ITOHITUN

3.3.2. Toxmu
HaumMmeHOBaHUE bykBeHHOE 000O3HAYCHUE [IpuMeganme
ITocTOIHHBIN OOpaTHBIN TOK B JAHAalla30HE pabO4YnX Ha-
[IPSKEHUN I
IlocTosTHHBIM OOpaTHBIM TOK IIPU HAIPSDKEHWUMN, HAXO-
JSIIIEMCSI HIKE Uaria3oHa padbodnx HalpsKeHUNA Ip
3.3.3. llpouyme BeIMUYUHELI
HaumeHoBaHMe bykBeHHOE 0003HAYCHUE [IpuMmeganue

TeMmriepaTypHbId KOAMOUIIUECHT padbouero HaUpsDKEeHUS

JIymaTeapHasT HeCTabMJIbHOCTD Padodero HaIpsKeHUSI

HuddepeHIIMAIbHOES COIIPOTUBICHUE B JIMAIla30HE pa-
0OUYMX HAUIPSDKEHUN

Uz

Oy

PA3JIEJI TPETUM.
NTNOIbI — PETYJSATOPHI TOKA

1. O0mue TepMUHBI

3arnacHoe o0o3Haue-
HUE: S,

J1JIT OIIOPHBIX ANOIOB

M Cr1oab3y10TCsa COOTBETCTBYIOINE TEPMUHDBI U OIIpeAciIcHU, IIpuBeacHHBIE B MBOK 747—1. TepmuH,
[IPUBEACHHBIN B 11. 1.1, B34T U3 HacrTodluero craggapra, . 1V, 1. 4.12.

[Ipoune crienajgbHbBIE TEPMUHBL U OIIPEACIICHUS IIPUBEICHBI HUXKE.

1.1. Jlmon — peryasarop T0Ka — 1O/, OIPAHUYMNBAKOILIUN TOK 0 IIPAKTUYECKM ITOCTOAHHOM BEJINYM -

Hbl B 3dldHHOM HHNAIId30HC HﬂHpH}KeHHﬁ.

1.2. AHO,I[ — JJICKTPOH, OT KOTOPOI'O B AMOALC IIPOTCKACT TOK, KOT'dd B LC/IAMX BbIITOJIHCHMAA (I)YHK_[I/IH

PErYJIIMPOBAHUS K HEMY IIPpWIaracTCs HaIIPSDKEHUE.

1.3. Karoa — »iekTpoid, B HAIIPABICHUU KOTOPOIO B AMOAE IIPOTEKAET TOK, KOIZIA B LIEJIAX BBIIIOJI-
HEHUA (PYHKIIUY PETYINPOBAHUA K HEMY IIpWIATracTCa HAIIPSKEHUE.

2. TepmuHbl, OTHOCAIIMECA K NPEAEJbHO JONYCTHMBIM 3HAYEHUSAM NAPAMETPOB M XAPAKTEPUCTHKAM

M cI1onbp3yroTcsa COOTBETCTBYIOIINE TEPMUHBL U olpeaciacHud u3s MbOK 747—1, 1. 1V, 11. 5.

Hicke 1mpyBoOaATCS HOIIOJIHUTEIbHBIE TEPMUHBL U OIIPEACIICHUS.
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2.1. Hanpszxenus

2.1.1. /Imana3oH peryJMpoBaHMa — J1alla30H HANPSKEHU, B KOTOPOM 3HAUCHUE TOKA IMOAACP>KMBA-
eTCS B 3aJaHHBIX Y3KUX IIpeaesiax.

2.1.2. Hanpsukenue peryaupoanust (padouyee HanpsuKkenue) (V) — HanopsiKeHHUE B AMANA30HE PETy-
JIAPOBAHUA IMOIa — PETYIITOpa TOKA.

2.1.3. Hanpszkenue orpanudenus (V;) — HanpsoKeHUE B TOUYKE /; HA BOJIBT-aMIEPHOM XapaKTepUC-
THKE.

2.1.4. HanpsKenue Ha U3rude BOJIbT-aMIEpPHOl xapakTepucTuku — (V) — HanpsikeHue, OJIM3KOe K
HUZKHEMY U3TUOY BOJIBT-AMIIEPHOU XapaKTEPUCTUKMU.

2.2. Toku
2.2.1. Tok perympoBanus (padoumii ToK) (/) — TOK B JUAIIa30HE PEryJIUPOBAHUSA AUOIA — PETYJIS-
TOpa TOKa.

2.2.2. Tok orpanmyenms (/;) — 3aJaHHBIN TOK, HAXOASIIANCS HIZKE JUAITIA30HA PETYIUPOBAHUII.

2.3. PaccenBaeMasi MOIHOCTbD

2.4. 1lpoume XapakTepHCTHKH

2.4.1. IIpoBoauUMOCTb AMOAA — PETYJISITOPA TOKA B PEXKMME MAJIOTO CUTHAIA (g,) — IIPOBOJIMUMOCTD B
peXUME MaJIOTO CUTHAJIa B JMAIIa30HE PETYJIMPOBAHUS IHUOJA — PEryJsiTopa TOXa.

2.4.2. I1poBOAMMOCTh HA H3rude BOJILT-AMIIEPHOM XAPAKTEPUCTHMKH (g,) — IIPOBOAUMOCTb JIUOJA —
pEryjsaTopa TOKa B PEeXKMME MaJIOrO CUTHAaJIA IPU HAIPSKEHUHM HAa U3TH0E BOJIbT-aMIIEPHOM XapaKTEePUC-
THUKU.

2.4.3. Temnepartypublii KO3(pUIMEHT TOKA peryjaupoBanus (padoyero toka (0;q) — OTHOIIIEHUE W3-

MEHEHUSI TOKA peryJMpoBaHus (padodyero Toka) MeXKAy ABYMS 3aJaHHBIMU 3HAUYCHUSIMU TeMIlepaTypbl K
N3MEHEHUIO TeMIIePaATypPHI.

[IpumMeuanue. MU3amMeHeHUEe TOKA peryaIupoBaHUus (padoUyero Toka) OObBIYHO BbIpaXaeTcsd B IIPOLIEHTAX TOKA
pErYJIMPOBAHUSA (pabouero TOKa).

XapakTepuCTHKA JUOJa — PeryJasitopa Toka ¢ 0003HaAYECHUSIMHU

Ir

L 9s
Iy - |f/" | )
' I
. I '
o X :
' |
\ : }

A7 Vs Vs Ve

] — MakcMManbHOE PEKOMEHIYEMOE 3HAUYCHUE

Yepr. 3

3. bykBenHble 0003HaYeHHUA

3.1. O0mue moa0xKeHus

Hcnonb3yroresa oomre npaswia MOK 747—1, miaBa V.

3.2. JlonmoaHuTeabHbIE MHAECKCHI

B nponosiHeHUe K IepeuyH0 O01IMX UHIEKCOB, MpuBeaeHHbBIX B MOK 747—1, 1. V. nm. 2.2.1 n 3.3.1,
PEKOMEHAVIOTCS CJACAVIOILME CIIeIIUaJIbHbIe UHICKCHI.

3.2.1. Toxku, HaOpsKeHUsT U MOIIIHOCTU

S, § — peryJimpoBaHue;

L — orpannyeHue;

K — u3ruo.

3.2.2. DJIEKTpUUYECKUE TTapaMeTpPhl

S, § — peryJJupoBaHUe;

k — n3ruo.
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3.3. Ilepeyenn AOMOJHUTEIbHBIX OYKBEHHBIX 0003HAYEHMIA

CoJepxaluecs B IIepeyHe OYKBEHHbBIE 0003HAUCHUA PEKOMEHAYIOTCS JUIS UCIIOJIL30BAHUA B 00JIaCTH
TUOJIOB — PETYJIATOPOB TOKA, OHU ObUIN pa3paboTaHbI B COOTBETCTBUU ¢ OOIIMMMU IIpaBUWIAMU.

3.3.1. HanpsxeHu4

HaumMmeHoBaHME bykBeHHOE 0O003HAYCHME [IpuMeganue
HarnpscxkeHne peryanpoBaHus (pabouce HAIIPsDKEHUC ) Ve
HanpstxkeHue orpaHU4YeHUS Vi
HanpstxkeHune Ha U3rnde BOJIbT-aMIEPHON XapaKTePUCTUKU Vi
3.3.2. Toxmu
HanMmeHOBaHUE bykBeHHOE O00O3HAYCHHUCE [IpuMmeganue
Tok perynupoBadHudg (pabodnil TOK) I
Tok orpannueHud Iy

3.3.3. llpouyue BeIMUYNHELL

HanMeHOBaHUE bykBeHHOE O00O3HAYCHUCE [IpuMmeganue
[IpoBOIUMOCTh JAUOAA—PErVISITOPA TOKA B PEXKUME MAJIOTO g
CUTHaJIa
[IpoBOIMMOCTD Ha U3rMOC BOJIbT-aMIICPHON XapaKTepUCTUKNA g
TemrepaTypHbI KOPPUIIMEHT TOKA PEryInpoBaHUu (pado- Qg
yero TOKa)
M3MeHeHne ToOKa peryJInpoOBaHUS Arg

I'masa Ill. OCHOBHbDIE IIPEJAEJIBHO JOIIYCTUMBbIE 3HAYHEHUA ITAPAMETPOB
N XAPAKTEPUCTUKH

PA3JIEJ ITEPBBIN.
CUTHAJIBHBIE TUOJbI (BKITIOYAS NNEPEK/ITIOYATEJBHBIE)

1. O6mue moJIoXKeHuA

1.1. ObaacTbh npuMeHeHuUs

CBeaeHUs, IIPUBEACHHBIE B HACTOSILEM Pa3JIeiie, HE PACIIPOCTPAHAIOTCS HA JUOAbI, IIPeAHA3HAYCHHBIE
JUISL pa0OTHI HA 4YaCTOTAX CBBIIIE HECKOJIBbKUX coTeH MI1I.

1.2. MeToabl YCTAHOBJICHHS NpeaebHO JOMYCTUMBIX 3HAYEHUIT MApaMeTpoB

CUTrHaJIbHbBIE JIUOABI OIIPEHCIIAIOTCS KaK IIPUOOPBI, IIapaMeTPbl KOTOPBIX YCTAHABIMBAKOTCS IIPU

TEMIIEpATyPE OKPYXKAIIIEN Cpedbl WIM IIPU TeMIlepaType KOopIllyca, WIM, B CiIydac HEOOXOAMMOCTHU, IIPH
00enx TeMIieparypax.

1.3. PekoMeHayemble TEMIEPATYPbI

bOJIBIIMHCTBO IIPEACIILHO JOIIYCTUMBIX 3HAYEHUI ITapaMETPOB U XapaKTEPUCTHUK CIIEAYET yKa3aTh IIPU
teMIireparype 25 “C 1 KaKon-JIM00 Apyro 3ajJaHHOU TeMIlepaTrype. ECii He oroBOPEeHO MHOE, 3Ta 3aJaHHAasl
TeMIIEpATypa BbIOUpPACTCA U3rOTOBUTEIIEM U3 IIEpEeYHs, IIpuBeacHHOTrO B MOK 747—1, 1. VI, 11. 3.

2. IlpenenbHO MONMyCTUMBbIE 3HAYEHHS MAPAMETPOB

YcTaHaBIMBAKOTCA CICAVIOLIINE IIPEACIIBHO JOIIYCTUMbBIC 3HAYECHUA.

2.1. Temmepatypnl

2.1.1. MuHMManbHast 1 MaKCUMaIbHAs TeMIlepaTypbl XpaHeHUs ().

2.1.2. MuHumMmanbHag ¥ MakCUMalbHad pabodyure TeMIlepaTypbl OKPYXKAKOIIEU Cpeabl WIM KOpIlyca
(Tamb VUL Tcase)*
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2.2. HanpsokeHus ¥ TOKH

[IpyBoaMMBIE IIpEeAEIbHO MOIIYCTUMBIC 3HAYEHUI HAIIPSKECHUNM M TOKOB JAOJKHBI O0ECIIeYUBATh
pabory IIpubopa B 3aJaHHOM AUAIla30HE paboumx TeMmileparyp. EcCiM Takue IIpelejgbHO JTOIIYCTUMBIC
3HAYCHUA (HaAIIpUMEDP, IIPIAMOIr0o TOKa, OOpaTHOTO HAIIPSCKEHUA U T. M.) 3aBUCAT OT TeMIIepaTypbl, 5Ta
3aBUCHMOCTD JOJIKHA OBITH yKa3aHa.

2.2.1. MaxkcuMaJibHOE ITOCTOAHHOE ObOpaTHOE HaAIIpsKeHME (Vp).

2.2.2. MaxcuMaijibHOE MMIIVJIbBCHOE O0OpaTHOE HAIIPsSKEHNE B 3aJaHHOM MMIIYJIBCHOM DPEKUME (114
[IEPEKITIOYATEILHBIX TUOIO0B) (Vaiy).

2.2.3. MakcuMaibHBIN ITOCTOAHHBINA IIPAMOM TOK (/7).

2.2.4. MaxcuMaJIbHbBIXA UMIIVJIBCHBIN IIPSIMON TOK B 3aJJAHHBIX YCIOBUAX (32 UCKIIIOUEHUEM IIEPEKITIO-
YaTeJIbHBIX TUOA0B) (Lrmy).

2.2.5. UMIIyJIbCHBIN IIPAMOM TOK IIPU 3aJAHHOUN UINTEILHOCTU UMIIYVJIBCA U CKBAKHOCTU (JUIM IIEpe-
KIIOUATEIBHBIX TUOMOB) (L))

2.3. PaccenBaeMas MOIIHOCTDb (IIPY HEOOXOOMMOCTH)

3aBUCUMOCTb MAKCUMAaJIbHOM PACCEUBACMOMN MOIIHOCTU OT TeMIIepaTypbl (FP) WIM MaKCHUMAaJIbHOE
TEIUTOBOE COIIPOTUBICHUE IIEPEXOA—KOPIYC (Ry,_)) WIM IIepexom — oKpyxawmas cpema (Ryi_gmp).
MakcuMaibHasa 3(ppexTuBHaA TemIeparypa repexona (1 .y;)) M MakKCUMalIbHOE 3HAYCHUE paccenBaeMONU

MOIIHOCTU (P).
MaJIbHBIE TPEOOBAHMA B OTHOIIEHUM BEHTWISLIMY 1/ MOHTAXa JO/DKHBI OTOBAPUBATHCS.

JI100bBIE CIIelr

3. XapakTepuCTHKH

J1OJEKHBI OBITH YKa3aHBI CIISAVIOIINE XapaKTEePUCTUKU. JHAYECHUA YCTAHABJIMBAIOTCS IIPU OJIHOM U3
HaIIpsSDKEHU U/WIM TOKOB, B3ATBIX U3 IIepeuHs, npuseaeHHoro 8 MOK 747—1, 1. VI, 11. 6.

3.1. OOparnbii TOK (/)

MaxcuMaibHOE 3HAYEHUE IIPU MAKCUMAJIBHOM ITIOCTOSHHOM OOpaTHOM HAaIIPsSKEHUUM U IIPU HU3KOM
3HAYCHUM O0paTHOIO HAIIPSDKEHUA IIpU TeMIieparype 25 “C 1 apyrou, 00j1ee BBICOKOM TEMIIEPATYPE, B3ATOU
13 11epeuHs, rrpuBeaeHHoro B MK 747—1, 1. VI, 11. 3.

3.2. Ilpamoe nanpszkenue (Vr)

MaxkcuMaibHOE 3HAYEHUE IIPU MAKCUMAJILHOM 3HAYEHUU IIOCTOAHHOTO IIPIMOTO TOKA IIPU TEMIIEpATypE
25 "C. MuHUMAaJIbHOE 3HAYEHUE IIPU HU3KOM 3HAYECHUU TTIOCTOAHHOTO IIPSIMOro TOKa IIpyu reMiieparype 25 C.

3.3. Oomaa emkoctsb (C,,))

MaxkcuMasibHOE 3HAUYeHUE IIPY 3aJaHHOM HHM3KOM 3HAUYEHUU OOpATHOIO HAIIPSZKEHUS IIPU TEMIIEpa-
Type 25 “C; yactora AojKHa OBITH JOCTATOYHO HU3KOM, YTOOBLI BTOPUYHBIMU 3P PeKkTaMru MOXHO ObUIO
[IPpEHEOpPEYD.

3.4. I1apaMeTpnl nepeKI09YeHUs

J1st mnonoB, paboTarIlMX KakK IIePEeKIIYaTe/ I, JOJDKHBI VKa3bIBATHCA CIICAVIOIINE XapaKTepUCTUKN
1pu remieparype 25 “C.

3.4.1. a) 3apan BocctaHoBiaeHUA (Q,)

MaxcuMalbHOE 3HAUEHHME B 3aJaHHBIX YCIOBUAX IIPAMOTO TOKA U 00PAaTHOTO CMEILEHUA JIN0O0

0) Bpem4a obpatHOTrO BOCCTAaHOBIEHUA (/,,)

Ecim He MOXeT ObITb yKa3aHO MaKCUMAJIbHOE 3HAYeHUE 3apdiaa BoccraHoBiaeHUd (11. 3.4.1a), To
CJIeAyeT YKa3bIBaTb MAKCUMAJIIBHOE 3HAYEHUE BPEMEHU OOpaTHOTIO BOCCTAHOBIECHUSA IIPHU IIEPEKITIOUYEHUN C
3aJAaHHOTO IIPSIMOIO TOKa ITYTEM IIOJAa4yM 3aJaHHOI'O OOpAaTHOIO HAIIPSDKEHUS MJIM TOKA M B 3aJaHHBIX
CXEMHBIX VCIOBUSIX.

3.4.2. MMiryibsCcHOE HaAIIPSKEHUE BOCCTAHOBIECHUS ( Virpay) (IIPHM HEOOXOIMMOCTH )

MaxcuManbHOE 3HAYEHUE IIPU IIEPEKIIOYEHUU ¢ 3aJaHHOTO O0paTHOIrO HAIIpsKEeHUA Ha 3aJaHHBIN
IIPAMOM TOK.

3.4.3. Bpemsa mpAMoro BOCCTaHOBJIECHUA (/;) (1P HEOOXOIMMOCTH)

MaxkcuManbHOE 3HAUYEHUE IIPU IEPEKIIIOYEHUM € 3aJaHHOTO OOpaTHOroO CMENIEHMA Ha 3aJaHHBIN
IIPAMOU TOK.

3.5. Koadodumuenr neTeKTupoBaHus

JUi1st mnoaoB, IIpeHa3HAYEHHbBIX IS UCIIOJIb30BAHUS B IETEKTOPHBIX CXeMaX, HEOOXOAVMO YKA3bIBAThH
CIICAVIOLIE XapaKTEePUCTUKU:

a) Kosp@uimeHT geTeKTUPOBAHUA 110 HAIIPSKEHUKO (M),)

MaxkcumMasibHOe 3HaUYeHUue 1Ipu TteMireparype 25 "C M 3aJaHHBIX VCIOBUAX cMelleHrsa. Heobxommmo
TAKXKE OIIPEACIINTD CXEMHBIE YCIIOBUS M YaCTOTY U3MEpeHUA. /[laHHag XxapakTepUCTUKa OOBIYHO YKAa3bIBAETCA
JUIST BBICOKOYACTOTHBIX MOIIHBIX AE€TEKTOPHBIX JIUOA0B JIN0O

0) KoadpuumeHT qeTeKTUPOBaHMA 110 MOIITHOCTH (1))
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MuUHUMaJILHOE 3HAUECHUE IIPU 3aJaHHBIX YCIOBUSX CMEIIEHUA IIpU TeMIirepaTtype 25 "C U Apyrom,
0oJIee BBICOKOU TeMIlepaType, B3ATOU U3 IIepedHd, IIpuBeacHHoro 8 MOK 747—1, 1. VI, 11. 3.

CllenyeT TaKKe OIIPEACIIUTL CXEMHBIE YCIIOBUA U YaCTOTY, HAa KOTOPOM IIPOBOAUTCI U3MEPEHUE. DTa
XapaKTepUCTUKA OOBIYHO YKAa3bIBACTCS HJISI BHICOKOYACTOTHBIX MAJIOMOIIHBIX AETEKTOPHDBIX JUOIOB.

3.6. Illym (V,, 1) (11pn HEOOXOANMMOCTH)

MaxkcuMaabHOE 3HAYEHHNE IIIYMOBOI'O HAIIPSDKEHUS WIM TOKA B 3aBUCUMOCTH OT IIPAMOTO WU
0bpaTHOro CMENIEHUA A10Ja COOTBETCTBEHHO.

PA3JIEJI BTOPOM.
OIIOPHBIE TUOAbI U CTABUJIUTPOHBI

1. O0mue mojsoxenns

1.1. MeToabl ycTaHOBIIEHUS IIPEACIILHO AOITYCTUMBIX 3HAYEHUI I1apaMETPOB

OIIOpHBIE TUOABI U CTAOMIIUTPOHBI OIIPEACIISIIOTCS KaK IIPUOOPHI, T1apaMeTPhl KOTOPBIX YCTAHABIMBA-
OTCS IIPU TEMIIEPATYPE OKPYKAKOIIEH CPeAbl WIN IIPU TEMIIEpATYPE KOpPIlyca, WIN IIPU 00eUX TeMIlepaTypax.

1.2. Pekomenayemblie TEeMNEPATYPbI

BOJIBIIMHCTBO IIPEACIIBHO AOIIYCTUMBIX 3HAUEHUI I1ApaMETPOB U XapaKTEPUCTUK CIIEAYET YKA3bIBATD
Ipu TeMmiieparype 25 "C UM Kakou-aMOO0 APYyron 3agaHHOU TeMileparype. ECiIM He OroBOpeHO HMHOE, 3Ta
TeMIIEpaTypa BBIOUPAECTCA U3TOTOBUTEIIEM U3 IIepeUHd, IIpuBeacHHOoro B MK 747—1, 1. VI, 11. 5.

2. IlpenenbHO MOMyCTHMBbIE 3HAYECHHMS MAPAMETPOB

YKa3bpIBaIOTCS CIEAYIOIINE IIPEACIIBHO JOITYCTUMBbIE 3HAYEHUS I1apaMeETPOB.

2.1. Temnepatypbl

2.1.1. MuHuManbHas 1 MaKCUMaIbHas TeMIlepaTypbl XpaHeHU ().

2.1.2. MuHuUMaiibHagd ¥ MakCUMaJIbHagd padboyue TeMIlepaTypbl OKPyXKarollel CpeAbl WIM Kopllyca
(Tamb VUL Tcase)*

2.2. Tokn

DTHU TIPEAEILHO TOITYCTUMBIE 3HAYEHUA JOJDKHBI 00€CIIeUBaTh paboTy IIprnbopa B 3aJJaHHOM AMalla-
30HE€ pabouux TeMiieparyp. ECiIM 3TH IIpeaciibHO AOIIYCTUMBIE 3HAYEHUA 3aBUCAT OT TEeMIIEpaTypbl, 3Ta
3aBUCHUMOCTD JJOJDKHA OBITH yKa3aHa.

2.2.1. MaxcuMaJIbHBIA IIOCTOSHHBIM OOpaTHBIU TOK (/) (JU14 AMOHOB, IIPEIHA3HAYEHHBIX JUIA PAOOTHI
B 00JIaCTU IIPO0Os).

2.2.2. MaxkcuMabHBIN ITOCTOSHHBIA IIPAMOM TOK ([r) (IUIA IMODOB, IIPEAHAZHAUYEHHBIX I PAOOTEL
B 00JIACTU IIPAMOMU IIPOBOIUMOCTH).

3. XapaKTepHuCTHKH

3.1. O0mue monoxeHuns

XapaKTEePUCTUKU JO/DKHBI YKA3bIBATLCA IIpU TeMileparype 25 “C 1, IIp1 HEOOXOAMMOCTH, IIPU APYIrOn
3aJaHHOM TeMIlepaType, B3ATOU U3 IIepeUYHd, IIpuBeacHHOro B MOK 747—1, 1. VI, 11. 3.

3.2. Pabouee nanpsokenue (V)

HoMuHaibHOE, MUHUMAJIBHOE U MAKCUMAJILHOE 3HAUYCHU Y 1IPUY 3aJaHHOM 3HAUYEHUU TOKA U3 IIKAJbI
1, 2, 5.

J1J1s1 OITOPHBIX AMOIO0B, PAOOTAIOIIUX B PEKUME OOpPATHOTO IIPO6OM, IIPEAIIOUYTUTEIILHBIE HOMMWHAID-
HBIE 3HAYCHUS HAIIPAXKECHUNM U UX COOTBETCTBYIOILME IIPEACIBHO AOIIYCTUMBIE 3HAUEHUA IIPUBOIIATCA B
MBK 747—1, 1. VI, 1. 6.3 1 6 4.

3.3. /luddepenumanbaoe CONPOTUBICHUE B IHANA30HE PA0OYNX HANPSIKEHUH (7))

3.3.1. MaxkcumaibHOe 3HaAa4YeHUE IIPU TOKE, YKA3aHHOM B II. 3.2.

3.3.2. MaxkcumasibHOe 3HA4YECHUE IIPU PEKOMEHIYEMOM MUWHUMAJILHOM PAabOYEM TOKE.

3.4. TemneparypHblii Ko3(pdunuenT padodero HanpsoKeHus (o, )

MuHuMaibHOEe U MakcuMaibHoe 3HadeHUus (% Ha °C) mIpu Toke, ykasaHHOM B II. 3.2. Ecaum aToT
KO3((PULIMEHT CYLIECTBEHHO M3MEHACTCA B 3aBUCUMOCTH OT TEMIIEPATYPHI, 3TO U3MEHEHUE JOJLDKHO OBITH
YKa3aHO, a4 TAKXKE JOJDKHBI OBITH 3aJaHbI TEMIIEPATYPHI, IIPU KOTOPBIX IIPOBOAITCA U3MEPEHUSI.

3.5. EMKocTh nepexoaa (Iipy HEOOXOAUMOCTH )

MaxcuMaJIbHOE 3HAYECHUE IIPU 3aJJaHHOM OOpAaTHOM HAIIPSDKEHNI, KOTOPOE HIDKE HAIIPSKEHUS IIPO0O0L.

3.6. OOparnblii TOK (/)

MaxcuMaJIbHOE 3HAYECHUE IIPU 3aJJaHHOM OOpaTHOM HAaIlIPsDKEHN, KOTOPOE HIDKE HAIIPSDKEHUS 1IPO0O0SL.

3.7. 1lpsamoe nanpskenue ( Vy) (TOIBKO I1A CTAOMIUTPOHOB) (IIpY HEOOXOIMMOCTHN)

TuoBoe Wi MakCUMaJIbHOE 3HAYECHUE IIPY MAKCUMAJIBHOM ITOCTOSIHHOM IIPSIMOM TOKE JUIS JIUOIO0B,
[IpeAHA3HAYECHHBIX U1 paboThL B 00JIACTU IIPO0OA.
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3.8. lllymoBoe HanpsukeHue B AuanasoHe pado4yux HampspKenmii (V) (IIpy HEOOXOAMMOCTH)

MakcuManibHOE 3HAUYEHUE IIPU 3aJAHHBIX YCIOBUSX YaCTOTBI, IMUPUHBI IIOJIOCHI 4aCTOT U paboOyvero
ToKa. /JLOJDKHO OBITH YKa3aHO M3MEHEHUE JAHHOTO IIapaMeTpa B 3aBUCUMOCTU OT TEMIIEpaTyphl, €CII 3TO
N3MEHEHUE SIBIISIETCS CYIIECTBEHHDBIM.

PA3JIEJI TPETHU.
NTUOIbI — PETYJIITOPBHI TOKA

1. Tun npudopa

Jlnom — peryiarop Toka, IapaMeTpbl KOTOPOIO YCTAHABIIMBAIOTCA IIPU TEMIIEpATYPE OKPYXKAIOIIEH
cpedbl WIN IIPpU TEMIIEpaType KopIryca.

2. IToaynpoBOaHMKOBBIIA MaTEpHAJ

KpeMHui1 u T. 1.

3. T'abGapuTHbIii YepTek

3.1. Obo3naueHne MBOK: 1) rabaputHbll yepTeX 1Iprbopa (Koxa A); j1ubo 2) ocHoBaHUA (Kod B) mn
kopIiryca (kox C).

(B morosiHeHME MOTYT OBITH IIPUBEACHDBI HALIMOHAJIbHBIE OO0O3HAYCHUA. )

3.2. Marepunan KopIyca: CTeKIIO/MeTaill/IuIacTMacca/Ipyrue.

3.3. OB603HaYeHM BBIBOAOB U JIKOOBIX COCAMHEHNU BLIBOAOB C KOPIIYCOM.

4. IlpenenbHO gomycTHUMble 3HAYEHUA (CHCTEMA A0COJIOTHBIX 3HAYEHWIA) MAPAMETPOB B IMANA30HE
padoYnx TeMmepaTyp, €CJv He OrOBOPEHO MHOE

4.1. MuHuMmanbHas 1 MaKCHUMaIbHasl TEMIICPATYphl XpaHeHUA (1 ).

4.2. MuHUMaIbHAgd U MaKCUMAaJIbHAsgd padodyue TeMIlepaTypbl OKPYXKAIOIIEU Cpedbl WM KOopIllyca
(T amp Y1 Ccase)*

4.3, MakcuMmasibHad oOIlIasd paccemBaceMasd MOIIHOCTDH IIPU TEMIIEpATYpPE OKPYXKAIOLIEU CPEIbl WIN
Kopiyca 25 "C (P,,,), a TaKKe KpUBasd CHIDKCHUA WIM KO(P(PUIIMEHT CHIDKEHUA I1apaMETPOB.

4.4, Ilpn HeoOXOOMMOCTH, MAKCUMAJIbHOE OOpaTHOE HaIIpsXeHUE (OTPULIATEIILHOE HAIIPSKEHUE
a"Hon-karon) ( Vp) WM MaKCUMaJIbHBIM OOpaTHBIN TOK ([p).

4.5. 1lpn HeoOXOoaMMOCT, MAKCUMAJILHOE IIPIMOE HanpsokeHue (Vy).

S. DaekTpUYecKHue XapaKTepUCTHKH

[TyHKT X4paKTePUCTHKA Yenosua nipu I, o v 1, = 25 "C, bykBeHHOE Tpe6oBaHNS
CCJIN HC OI'OBOPCHO MHOC O0O03HAYCHUC
5.1 Tok perynuposanug V¢ oroBapuBaetcd (V) L ¢ MWH. MaKc.
5.2 Tok perympoBaHus V¢ oroBapuBaeTcd Ipru MaKCH- l¢ MAaKCc.
MAaJIbHOM PEKOMECHAYEMOM padodeM
HAIpsKeHUN (V¢ )
5.3 I1pn HEOOXOMUMOCTH, TEMIIEPA- V¢ oroBapuBaeTcs, Kak B II. 5.1, Olsg MUH.* Maxkc.®
TYPHBIN KO3(PPUITAEHT ToKa | iuanaszoH {,, ., wiua 1.,
pEryJINPOBAHU
5.4 M3mMmeHeHre TOKaA peTryIupOBaAHMS OroBapuBawOTCs JIBa 3HaA4YCHUS Al MAaKc.
[P OTOBOPEHHOM U3MEHEHUN V¢ Ve m1d  KpalHUX  3HAYECHUU
AUara3oHa peryaupoBaHusa Vg
3.5 [1pOBOIMMOCTE PETYIITOPA B Pe- Ver, Ff =1 xl1n gq MAaKC.
KUMe MajIoro Curdaia
5.6 HanpsckeHue orpaHuucHUd Iy oroBapuBaeTcs, IIPEAIIOUTH- Vy MAaKC.
TtesrbHO 0,8 /¢ MUH.
3.7 [Ipy HEOOXOIMMOCTH HPOBOIU- V, oroBapusaercd, f = 1 kl11 g MAKC.
MOCTh Ha H3rmde¢ BOJIBT-aMIICPHOM
XapaKTePUCTUKHA

* «Makc.» 0O3HagaeT HauOOJIce HOJOXHUTECIbHOEC (HAMMCHEE OTPUIATCIbHOC) 3HAYCHUEC, <«MHWH.» O3Ha4dacT
HarMcHee HOJOXKUTEIIbHOE (HanboIee OTpruIaTeabHOe ) 3HadeHue. Clie/lyeT yKa3bIBaTh 3HAKH (+/—), COOTBETCTBYIOIIINC
KAXKIOMY U3 3HAYCHUN, MUHUMAJIbHOMY U MaKCUMaJIbHOMY.

[IpumMeganuce. llpu HCOOXOAUMOCTH, BEIOMpACTCSI OJUH U3 III. 3.3—)3.5.
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FaaealV. METOJIblI U3MEPEHUU

PA3IEJ IIEPBbBIU
CUTHAJIBHBIE TUOAbI (BKJIIOYAS ITEPEKJIIOYATEJIBHBIE)

1. O0paTHbIi TOK /;

a) Llenb

N3MepeHne oOpaTHOro Toka Auola IIpU 3aJaHHOM OOpaTHOM HaIIPSIKCHUMN.
0) CxeMa usMepeHus (4eprt. 4)
[Ipy mpoBeneHUN U3MEPEHUSI B UMITYJIBCHOM PEXMME PETYAUPYEMbBIA UCTOYHUK MMOCTOSIHHOTO Ha-
MPSIKEHUS 3aMCHSIETCS TE€HEPAaTOPOM UMITYJILCOB HaIPSIKEHUS,
BOJIBTMETP — IIPUOOPOM TSI UBMEPECHUS ITUKOBBIX 3HAUCHUM, a
AMIIEPMETP — IMUKOBBIM BOJIBTMETPOM, IMOAKITIOYEHHBIM K BBIBO-
IaM KaIuOpOBOYHOTO pe3uctopa R, .

B) MeTtoauka n3MepeHus

YcraHaBauBaeTCs 3alaHHOE 3HAYECHUE TEMIIEPaTYPHI.

['eHepaTop perynupyeMoro HampsoKeHUS HacTpanuBaeTCs
TaKUM O0pa30oM, UTOOBI TOJYYUThb Ha AMOIE 3aJaHHOE OOpaTHOE
HarpsoKeHue Vp,.

C ammepMeTrpa A CUUTBHIBAECTCS 3HAYECHUE OOPATHOIO TOKA

D — u3MepuTeNbHBIN TUOT;
Ri — KanuOpOBOUYHBIN pe3ucTOp (TONBKO Ui u3- ~ K

MEPEHUS B UMIVJILCHOM pexXuMe); Ry — 3allUT- F) 3aJaHHbBIC YCJI10BUA
HBIIl pEe3UCTOP lTeMmeparypa okpyxXKarwllien cpelbl, Kopllyca WINX B KOH-
Yepr. 4 TPONBHOU TOUKE (1 4y 1 ses 1 rep)-

OOpaTtHoe HarnpskeHue (V).
JITUTENBbHOCTb U CKBAXKHOCTb UMIYJIbCA, IIPU HEOOXOIUMOCTHU.
2. IIpamoe Hanpszkenue V.

a) Lleab

N3MepeHue OpSIMOro HaMOpsKEHUS Ha BBIBOAAX CUTHAJBHOIO WU TMEPEKIIIOYATSIAbHOIO AMOJa B
3aJaHHbBIX YCIOBUSIX.

0) CxeMa uaMepeHus (4eprt. J)

Eciin HeoOXoaUMO MPOBECTU U3MEPEHUE B UMIIYJIBCHOM PEXKUME,
pErYJIUPYEMbBIM MCTOYHUK IMOCTOSSHHOTO HAIIPSKEHUS 3aMEHSETCI Te-
HEPATOPOM UMITYJILCOB HAIIPSIKEHUSI, BOALTMETP — IIPUOOPOM IJISI U3-
MEPEHUA IMUKOBBIX 3HAYCHUU, 4 AMIIEPMETP — IMUKOBBIM BOJBTMETPOM,
IMOAKJIIOUEHHBIM K BBIBOJAM KaJIMOPOBOYHOIO pe3uctopa R;.

B) MeTtoauka n3aMepeHuUsI

YcraHaBIMBaeTCA 3aJaHHOE 3HAUCHUE TEMIIEpaTYpPHI.

['eHepaTop peryampyeMoro HampsKCHUSI HacTpauBaeTCs TaKUM
00pa3oM, UTOOBI IMOJYYUTH 3aTaHHBIN MPIMON TOK /. D — usMepsieMblil JIMOL:

C BosbTMETpA V' CUMTBIBAETCA 3HAYEHUE MPSIMOTO HANPSKEHUS Vi R) — xanu6posounblii pe3nucTop (TOIbKO

F) 3agaHHbIC YCJIOBUA IJISI UBMEPEHUS B UMITYJIBCHOM PEKUME);
TeMmneparypa oKpyKarlleu cpeabl, KOpIyca Wil B KOHTPOJIBbHOU R2 — BBICOKOOMHBIN PE3UCTOP
TOUKC (Tamb) Tcase) Tref)' Yepr. 5

[Tpsamoit Tok (/7).
JITUTENBbHOCTh U CKBAXKHOCTh UMIIYJILCA, ITPU HEOOXOOAUMOCTH.
3. Oomasa emxocts C,

a) Lleab

N3MepeHre o01Ieil eMKOCTH IUOoJa B 3aJaHHBIX YCIOBUSIX.
0) Cxema usmepeHus (4ept. 6)

Mocrm

11ELEMEHHO -

D — u3MmepsieMbld JTUO/ - 20  moxg

Yepr. 6
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B) OnumcaHue cxeMbl U TpeOOBAHUS K HEU

AKTUBHAaY IIPOBOIUMOCTD pe3ucTopa R 10JLKHA OBITh MaJjla IO CPAaBHEHUIO € ITOJHOU IPOBOAUMOCTBIO
N3MEPSIEMOTO AMUO/A.

KonneHncarop C JOJKEH BBIACPXKUBATHL OOpATHOE HANPSDKEHUE CMEICHHUS OMOoJa U OO0ECIIeUMBATH
KOPOTKO€ 3aMbIKAHUE HA YaCTOTE U3MEPECHUS.

r) Mepbl OpeaoCTOPOKHOCTU

Ecimm m3MmepsaseMass €eMKOCTh O4Ye€Hb Majla, VCIOBHUS MOHTaXKa OKAa3blBAIOT BIWUSHHWE HA TOYHOCTH
U3MEPEHUS U JOJIKHBI ObITh OTOBOPEHBDI.

n) MeTtonuka n3MepeHusl

YcranasimBaeTcd 3aJlaHHOE 3HAYCHUE TeMIIEPATYPHI.

YcraHaBiamBaeTcsd 3aJaHHOE 3HAUEHUE HAIPSDKEHUS HA BBIBOJAX auoaa Vp. 3areM BoabTMmeTp V
OTKJIIOYACTCAd U3 CXEMbl U C IMOMOIIBID MOCTa IIEPEMEHHOIO TOKa OIIPEACIIICTCI €MKOCTh U3MEPSIEMOTro
AUOAA IIYTEM BbIYMTAHUS 3HAYEHUSA, U3MEPEHHOTO IIPU OTCYTCTBUU JUO/IA B LICITU, U3 3HAYECHUS, TIOJIYUCH-
HOTI'O IIPU BKIIIOYEHHOM B CXEMY JIUOJE.

¢) 3aJaHHble YCIOBHUS

TemmepaTypa okpyxaroliei cpeibl, KopIyca Ui B KOHTPOIbHOU TOUKE (1 ,p, 1 pser 1rep)-

OO0patHoe HanpskeHue (Vy).

YacrTora usmepeHud, ecia oHa He paBHa 1 MI 1.

YciaoBUsS MOHTaXKa a1uoaa, Ipyu HEOOXOIUMOCTH.

4. IlapameTpbl nepexiI0UYEeHUA

4.1. Bpems npsiMoro BOCCTaHOBJIECHHS 7, H UMITYJIbCHOE HANPSDKEHUE NMPSIMOT0 BOCCTAHOBJIECHHS Vg,

a) Lleib

M 3mepeHne BpeMeHH IIPSIMOTO BOCCTAHOBJIEHUS U UMITYJIbCHOTO HAIPSKEHUS IPSIMOTO BOCCTAHOB-
JICHUS TIEPEKIIIOUATEIBbHOIO AUOaA.

0) Cxema uzMepeHus (uept. 7)

B) OnucaHue cxeMbl U TPeOOBAHUS K HEH

['enepaTop uMnyabCcoB G oxaeT 3aJJaHHbIEC UMITYJIbCHI
IPAMOIO TOKA [y, TEHEPATOP HANIPSIKEHUA V5 Uepes3 pe3rc-
Top R, o0ecneynBaeT 3aJaHHOE OOpaTHOE HAIPSKEHUE
CMEIEHUA Vp, €CJIA OHO HE PAaBHO HYJIIO.

3HauUeHUE R; NODKHO OBITh TAKUM, UTOOBI IIPOU3BE-
NeHue gy, Ha Ky NPEBBINIATIO 3HAYCHUE MAJCHUA IPAMOIO
HaOpsKeHUsS Ha auoje; 3HadyeHue C JOJIDKHO OBITh TAKUM,
4yTOOBI MocTosiHHAsA BpemeHu C (R, + R,) TipeBbIllaja 1n-
pUHY UMIIyJIbCa, I/le K, — BbIXOJHOE MOJHOE COINPOTHUBIIE-
Hue reHeparopa G. llpu oTcyrcTBUM OOpaTHOM MOJIAPU3A-
MU B KoHAeHcatope C HET HeOOXOAUMOCTU. 3HaueHue R,
NOJDKHO IIPEBBIINATH R, a 3HAYECHUE Rg JIOJDKHO OBITH J0- Yepr. 7
CTAaTOYHO HU3KMM, YTOOHI IMaJIcHUE HAIPSIKEHUS Ha PE3UC-

Tope KR,, BbI3BBAHHOE OOpaTHBIM TOKOM [JMOJAa, ObUIO

29
HC3HAUYUTCJIbHDIM.

R; 1 Ry — PE3UCTOPHI ¢ HU3KOU MHAYKTUBHOCTBHIO, 3HAUCHUSI COIIPOTUBIECHUA KOTOPBIX BMECTE C
BXOIHBIM IIOJIHBIM COIIPOTUBJICHUEM R, ocuiuiorpada JO/CKHBI IIPEBHIIIATH MIPSIMOE ITOJTHOE COIIPOTUBIIC-
HHUE JUoA.

(O — IBYXJIy4eBOU ocLMuIorpad ¢ BHyTPEHHUM COIIPOTUBICHUEM R;.

r) Mertoauka namMepeHus

YcranasimBaeTcd 3aJJjaHHOE 3HAYCHUE TeMIIEPATYPHlI.

BrIxogHOe HamnpssKeHue re’Heparopa V; yBeJMuyuMBaeTCs OT HYJS 10 3aJaHHOTO 3HAYEHUS IIPAMOIO
TOKA

D — uaMepsseMbll U0/

Vi
Trm = R +R,

C nmoMol1lb1o ocuuuiorpada uaMepsroTcsa BpeMs IMPSIMOTO BOCCTAHOBJIICHUS U UMITYJIbCHOE HAIIPSIKE-
HUE IIPAMOTO BOCCTAHOBJICHUS.

n) 3aJaHHBbIC YCJIOBUY

TemmepaTypa okpyxXarolliei cpe/ibl, KopIyca Ui B KOHTPOIbHOU TOUKE (1 ,p, 1 nser 1rep)-
OOparHoe HanpsekeHue (Vz), €Ciii OHO HE PaBHO HYJIIO.
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NMITYIBCHBIN IIPAMOM TOK (7).

HanpsckeHue 1IpsaMoro BOCCTAHOBIIEHUA Virp, OIIPEACILIONICE OKOHUAHME BPEMEHU IIPAMOTO BOCCTA-
HOBJIEHUSA, €CJIM OHO He paBHO 110 % V.

XapaKTePUCTUKY UMITYJILCOB: IUINTEJILHOCTDL, BpeMS HapacTAaHUI U 4acTOTa IIOBTOPEHUAL.

3HauyeHUd Ry 1 R,.

4.2. 3apsan BoccraHoBjeHHd ()., BpeMs 00paTHOrO BOCCTAHOBJICHUA /,.

4.2.1. BBeneHue

[lociie MIrHOBEHHOrO IIEPEKIIIOUECHUS AMOAA ¢ IIPIAMOTO HAIIpaBJIEHUA Ha O0paTHOE HAOIIOIACTCH
[IEPEXOMHBIN OOpPATHBIM TOK, KOTOPBIN 3aTEM CHUXKAETCI OO0 KOHEYHOI'O 3HAUYEHUA OOpaTHOIO TOKAa JUOA,
KaK ykKa3aHo Ha 4ueprt. 10.

DTO ABJICHUE MOXET OIPAHUYUTD OBICTPOACUCTBUE IIEPECKIIIOUYAIOIINX CXEM.

CylecTBYET ABa OOLIECIIPUHATHIX METOIA, OOBIYHO UCIIOJIb3YEMBbIX JUIA OIIPEACIICHUS XapaKTepUCTUKU
O0OpaTHOIO0 BOCCTAHOBJICHUS AMOA.

[1pn ntepBoM MeToOle AMOA MOHTUPYETCI B CXEMY, IIPIMOU TOK, OOpaTHOE HAIIPSZKEHUE, IIOJIHOE
COIIPOTUBIIEHNE CXEMBI 1 (popMa IIEPEKITIOYAIOIIETO UMITYIIbCa KOTOPOM TOYHO OTOBOPEHBI. MU3MmepseTcs
[IPOMEKYTOK BPEMEHUM MEXKIAY HAYaAJIOM IIAJCHUSA IIPIMOTO TOKA U MOMEHTOM, KOorjga ObpaTHBIM TOK
JTOCTUTAET 3aJaHHOTO 3HAYECHUS ITOCIIE IIPOXOKICHUA Yepe3 MUK, ATOT IIPOMEXKYTOK BPEMEHU OIIPEIE-
JILIETCS KakK BpeMd obpaTHoOro BoccTaHOBIeHUA (cM. uepT. 10). Hemocraroxk »TOro Mmeroma COCTOUT B
TOM, YTO OIIPEACIICHHOE TaKMM 00pa3oM BpeMsd OOpaTHOTO BOCCTAHOBICHUA IIPUMEHUMO TOJILKO HJIS
3aJITaHHBIX CXEMHBIX YCJIOBUUM M HE MOXKET OBITH HEIIOCPEACTBEHHO IIPUMEHUMO IJIA APYIUX CXEMHBIX
YCIIOBUIL.

Bropoi1 MeToa OCHOBBLIBAETCA HA UCIIOJIB30BAHUN TOrO (pakTa, YTO OCHOBHOM IIPUYMHON OOpPATHOTO
BOCCTAHOBJIECHUA ABJISETCA HAKOIUIEHHBIM AMOIOM 3apdAl. lakom 3apdail COCTOUT M3 ABYX YACTEU: IIepBad
BBI3LIBACTCA HEOCHOBHBIMU HOCUTEIIAMU 3apsia, BTOpas — 3apsaoM €MKOCTH auoja. llojHbIn 3apsi,
[IPOTEKAKIINN Yepe3 JUOI IIPU IIEPEKIIIOUECHNN JU0AA ¢ 3aJaHHOI0 IIPAMOTO TOKA HA 3aJaHHOE 00paTHOE
HAIIPSDKEHYE B 3alaHHOM CXeME, HA3bIBAETCY 3apsAa0M BOCCTAHOBJIIEHU.

[Ipn vciioBumM, 4TO 4acTh 3apdaa, OOYCIIOBIIEHHAS €MKOCTBhIO OMOAA, HE3HAUYUTEIbHA, a IIOJHOE
COIIPOTUBJICHUE SBJIACTCS HU3KUM, 3apd] BOCCTAHOBJICHUA OYIET IIPUOIMU3UTEIILHO IIPOIOPLIMOHAICH
[IPSAMOMY TOKY B MOMEHT IIEPEKIIIOUYEHUA M, IIO CYIIECTBY, HE3aBUCHUM OT IIPWIIOKEHHOIO OOpaTHOTO
HAIIPSKEHUS.

B 3TUX yCIIOBUAX 3apdi BOCCTAHOBICHUS HA €AVHULLY IIPIMOIO TOKa ABJISETCI XapaKTEePUCTUKOU
I0Ja U OTHOCUTEJIbHO HE3aBUCHUM OT CXEMHBIX yciloBUM. 1losToMy, Korma BO3MOXHO, JMOABI ITPEAIIOUN -
TAETCSI XapaKTepMU30BaTh BEJIMUYNHOM 3apAa BOCCTAHOBIICHUS.

ClIe Iy1o1uil IIpuMep IIPUBOANTCA I WIDIIOCTPALINU UCIIOIb30BAHUA ITIOHATUA «3apA BOCCTAHOBIIE-
HUS».

PaccMoTpuM ano, B KOTOPOM IIPU 3aJaHHBIX VCIIOBUSX U3MEPEHUM IIPU IIEPEKIIIOUYEHUU C IIPAMOTO
ToKa B 10 MA 3apsa BoccraHOBIeHUA cocTaBigeT S00 1rmKor.

BpeMst BOCCTAHOBIIEHUA AMOMA IIPU €r0 IIEPEKIIIOUYEHUN € IIPSIMOTo ToKa 2 MA Ha obpaTHOE HaIlp-
xeHue 10 B B e ¢ rmostHbiM contpotuniieHeM 10000 OM MoOXKeT ObITH BEIMUCIIEHO CIIESAYIOIIUM O0Opa30M.

2MA
0 VA 100 1Ko

I[O NCYC3HOBCHHMA HAKOIUICHHOI'O B AMOAC 34pdAldd OGp&THBIﬁ TOK IIOCJIE ITIEPCKITIOYCHUA 6Y,I[6T
OI'PAHHNYCH BHEIIIHEN LEIIBIO M COCTABUT

3apsia BocctaHoBieHUA 500 1Kot -

10 B
10000 Owm

= 1 MA.

Bpemst, HeoOXoamMoOe Ul YCTPAHEHUA 3apsiiia, COCTAaBUT

100 nKor

oA = 100 uc.

I1osrydeHHOE 3HAYEHUE U ABIILAETCS BPEMEHEM OOPATHOIO BOCCTAHOBIICHU AUOAA B 3aJAHHBIX YCIO-
BUSIX.
4.2.2. 3apsn BOCCTAaHOBJIEHUS (.

a) Leiab

HBMepeHHe 3dpAaad BOCCTAHOBJIICHUA IIPpA 6BICTpOM IIEPCKIIDYECHNUUN OUOHd U3 YCJIOBHﬁ IIPpAMOTIO
CMCIIUCHUA B YCJIIOBHMA OGp&THOFO CMCIICHUA.
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0) Cxema uaMepeHus (4epT. &)
B
|
|
|

L

P

D — n3MepsaeMbIii IUOLL

Yepr. &

B) OmnucaHue cxeMbl U TpeOOBAHUS K HEU

EmkocTth kOHmeHcatopa (C; HOJDKHA OBITh AJOCTATOYHO MaJjia, YTOOBI OH IMOJHOCTBI) PA3PSKAJICS B
MHTEPpBaJIE MEXY UMIIYJIbCAaMU

|
RgC1<< ? .
roe R, — BHYTPEHHEE COIPOTHUBIICHUE reHepaTopa MMIYJIbCOB G.

531 NOJDKHO OBITH JOCTATOYHO OOJIBLLIMM, YTOOBI OOECIICUYUTh HA U3MEPSIEMOM JUOAE ITOCTOSIHHBIN TOK.

[Ipyn usMepeHuun NOJKHBI ObITh ODECIIEYEHBI TAKWE YCIOBUS, YTOObI OOpaTHbIM TOK auoa0B D, u D,
ObLJI HUYTOXXKHO MaJl. Juon D; mO/DKEH MMETh 3HAUYMTEIbHO MEHBIIMI 3aps BOCCTAHOBJICHUS, YEM 3apsi]l

BOCCTAHOBJIEHUS U3MepsieMoro guoaa. C, BEIOUpAETCs TakKUM 00pa3oM, YTOOBI HA aMIIepMeTpe A, TOJIYUYUTH
CpelHee 3HAYCHUS TOKa

Ra C2 > > tpa

rne R, — BHYTPEHHEE COMPOTUBICHUE aMIICPMETPA.
r) Mertoguka u3mMepeHus

YcraHaBiIMBaeTCd 3aaHHOE 3HAYEHUE TEMIIEPATYPHI.

[Ipn OTKIIFOUEHHOM T€HEPATOPE UMIIYIABCOB V| peryjmpyercd TakuM 00pa3oM, YTOObI HA aMIIEPMETPE

A; MOJy4YuUTh 3aJAHHBLIM ONPIMOU TOK [p V, peryjupyercs TakKuMm 0O0pa3oM, UTOObI HAIIPIXKEHUE MEXIY
TOUKON A 1 3eMJIEl ObLIO HE HMXKE MPSIMOIrO MOPOTOBOro HampspkeHus auona D,, Hanpumep okoJjio 0,6 B
U1 KPEMHUEBBIX TUOIOB.

['eHepaTop MMITYyJIbCOB YCTAHABJIMBACTCS HA 3a[laHHbIC YCJIOBUSI aMIUTUTYAbI V,, UIMTEIbHOCTH WM -
yjibca f,, BPDEMCHU HapacTaHusl /. U YaCTOTHI f.

[Ipn OTKIIFOYEHHOM T'€HEpPaATOPE HANPSXKEHUS V| U BKIIFOUEHHOM I'€HEpaTOpEe UMITYJILCOB G C aMIIEp-
MeTpa A, CUYUTBIBACTCS 3HAUYECHME TOKA 1.

[Ipy BKIIOUEHHBIX T€HEparopax HaNpsKeHUs V; U reHeparope uMIyabCoB G ¢ amnepmerpa A,
CUMTBIBACTCH 3HAYCHUE TOKA 1.

3aps BOCCTAHOBJICHUS BBIYMCISIIOT 110 (POPMYJIC

_ 5, -1,
O, I

n) Mepsl IpeagOCTOPOXXKHOCTU

Ta yacTtp cXeMbl, KOTOpasi pacHoJIOKE€HAa BHYTPU IYHKTUPHBIX JUHUU, JOJDKHA OBITH BBITIOJHEHA B
COOTBETCTBUU C MPaBWIaAMU, IPUMEHMMbBIMU IS ObICTPOACUCTBYIOLINX cXxeM. OC000€ BHUMAHUE CIICAYET

VICAUTh CHUZKCHUIO MHAYKTUBHOCTU CXEMBbI, BKJIIOYAs COCAMHEHUS C U3MEPSIEMbIM JMOIOM.
¢) 3amaHHBbIC VCIOBUS

Temriepatypa OKpyKarlIci Cpelibl, KOPIyca UM B KOHTPOJbHOM TOUKE (1,5, Leases 11ep).
[Ipsamoit Tok ([/y).
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Amvrmunryna (V,), JUIMTETbHOCTD (,) MMIIyJIbCOB, BPeMsI HapacTaHusl (7,) XU 4acTOTa IOBTOPEHUS (f).
4.2.3. Bpemda o0OpaTHOTO BOCCTAHOBJIECHUS [, (IIpU 3aJaHHOM V)

a) lLlenb

N3MepeHne BpeMeH 0OOpaTHOTO BOCCTAHOBJIEHUS AMOAA B 3aJaHHBIX YCIOBUIX IEPEKITIOYECHUS.
0) Cxema uzmepeHus (yept. 9)

c, D

Arrrrre o0 - & Arrrzremroo -
mop 7 - 00 2

D — n3MepsieMbI U0

Yept. 9
B) OmnucaHue cxeMbl U TPeOOBAHUY K HEU

BbixogHO€ moOJHOE cOnpOTUBIEHUE R reHeparopa G U BXOAHOE IMOJHOE COMPOTUBJIICHUE R¢ OCLINI-

aorpada O, paBHbl 50 OM, ecau HEe OrOBOPEHO MHOE. Bpemst HapacTtaHus reHeparopa U ocuuwiiorpada
NOJDKHO ObITh MCHEE /,,.

JImaTeIbHOCTh MMIIyJIbCA £, IOJDKHA 00siee YeM BTPOC MPEBBILIATh 3aJaHHOC MAKCUMATbHOE 3HAUCHUE 7,

[IpumeHeHue arreHaTopoB [ U 2 HEOOS13aTEJIbBHO, OHU MOTYT MCIIOJIb30BAThCS IS YIYYLLICHUS COIJIa-

COBAHUS Te€HEPATOPA UMITYJICOB M OCLILIOrpada u umMeTb KOI(PPULUMEHT 3aTyXaHWs BbILIC WX PaBHbIA 6 ab.
[locTosgsHHasa Bpemenu R; C; nomkHa ObITh MeHbIIE 0,1 £, MaKC., €CJIn HE OTOBOPEHO MHOE:

npu R; = R+ Re= 100 OwMm, eciim HE OTOBOPEHO MHOE,

rne R; — IEUCTBUTEIbHAA YacTh OOILEIO IMOJHOIO COMPOTUBICHUA U3MEPSIEMOTO OUOIA;
C; — 0o0111as1 eMKOCTh CXE€Mbl, BKJIIOUAsd OUO/I.

C, DOJIXXKHA IIpeBbILIATh f,. MAaKC./R;.
IlostHOE comnmpoTuBIICHUE Z; T€HEpAaTOpa TOKA JOJIKHO IPEBBILIATh K.

BxomHoe moiHOe COnpoTuBAcHUE ocLuuiorpada O 1jid UBMEPEHUS ITIOAAHHOTO HA MO/ HATIPSIXKEHUSA
Vp DOJDKHO IIPEBBILLIATH K.

BMmecto ocumuiorpa@os O 1 O, MOXET ObITh UCIIOJb30BAH ABYXJIYYEBOU OCLIMLIOTpAQ.
r) Meroauka uaMepeHus

YcraHaBiIUBaETCs 3aJaHHOE 3HAYCHUE TEMIIEPATYPHI.

OT reHeparopa Ha WO IMOCTYIIACT 3aJaHHBIN MPSIMOU TOK /.

Wmnyabcebl OT reHepartopa G MOJAKTCS HA AUOI; aMIUIMTYAA UMITYJIBCOB YBEJIUYMBACTCS 4O TEX I10P,

[oka Ha ocuuuiorpagpe O; He OyIET JOCTUTHYTO 3aJaHHOE 3HAYEHUE HANPSIKEHUI Vp, TPUITOXKEHHOTO K
AUOAY B BBIKJIIOYEHHOM COCTOSIHUM.

BpeMs o00paTHOTO BOCCTAHOBJICHUS £, UBMEPSIETCS C MOMOIIBIO ocutorpada O, ¢ MOMEHTa, KOraa

TOK PaBEH HYJIO, 1O TOrO MOMEHTA, KOraa OOpaTHbIM TOK YMEHBIIAETCS 0 3aJAHHOTO TOKA BOCCTAHOBJICHMS
i, (uept. 10).

@dopMa BOJHBI TOKA JUOJAA NPU U3MEPEHUH /.,

Yepr. 10
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) 3aJdaHHbIE YCIOBUS

Temmneparypa okpyKarwllei Cpeabl, KopIyca WM B KOHTPOIbHON TOYKE (1 p, 1 gser 1 rep)-

[Ipsgamoii Tox (/p).

Tox BoccranoBiieHus (i,,) unun 0,1 I, eciim HE OrOBOPEHO MHOE.

OOpaTHoe HanpskeHue (Vp), IpUIOXKEHHOE K IUOIY.

OO011ee CONMPOTUBIIEHNUE HArpy3ku guona R; (unu R;u Rs), eciii oHO He paBHO 100 Om.

4.2.4. Bpems oOpaTHOTO BOCCTAHOBJEHUS (IIpU 3a0aHHOM [p1/)

a) Lleab

M 3mepeHe BpeMeH OOpaTHOTO BOCCTAHOBJIEHUS OBICTPOIAECUCTBVYIOLLETO JUOOA, €CJAU OHO, HaAIIPU-
Mep, MeHblire 100 Hc.

0) Cxema msmepeHusda (uept. 11)

A rmresroo-
7200 7

c ,

Asrrrresrron-
7700 2

D — usMepsaeMblil TUO/I

Yepr. 11

B) OrmnucaHue cxeMbl U TpeOOBAaHUS K HEH
BbIXOgHOE MOJHOE COIPOTUBIIEHUE reHepaTtopa G 1 BXOIHOE ITOJHOE COIIPOTUBIIEHNE ocLuiorpada
paBHBI Y0 OM, ecaM HEe OroBOPeHO MHOE. BpeMda HapacTtaHUd reHeparopa M ocuuuiorpada I0JIKHO ObITh

MEHeeE I...

JIIUTETHbHOCTh UMITYJIBCA JOJIKHA IIPEBHIIIATH 3 f,. MAKC.

Eciu He OoroBOpeHO MHOE, BOJTHOBOE COIIPOTHUBIECHUE ATTEHIOATOPOB IOJIZKHO COCTaABIIATH d0 OM,
a 3aTyXxaHUe JTOJIZKHO OBbIThb OoJiee WM paBHO 6 1b M aTTeHI0aTOPBhI OJOJXKHBI MPOMNYCKATh MOCTOSIHHBIN
TOK.

Eciii HE OrOBOPEHO MHOE, IMOCTOSTHHAA BpeMeHU R; C; moirzkHa ObITh He MeHee (0,1 7., Makc.:

Ipu R; — aKTUBHASA YacThb OOILETO IOJTHOTO COIPOTUBJICHUS LENMU, UCKITIOUAd TUOL;

C; — 0o0111as1 eMKOCTh CXEMBI, BKJTIOUas TUO/I.

C IOoKHA TIPeBBIIATD £, MaKC./R;.

IlostHOE compoTUBIIEHUE Z TeHEepaTopa TOKA JOJIKHO IIPEBBIIIATH R;.

r) Mepsl IpeaoCTOPOKHOCTU

OCOOBIX MeEP IIPEIOCTOPOKHOCTU HE TIPEeAYCMATPUBACTCH.

n) MeTtoauka u3aMepeHus

YcraHaBaIUBaeTCAd 3alaHHOE 3HAYEHUE TeMIIepaTypbl. OT
reHepatopa G TOKa Ha AMOJ ITOCTYIIAaeT 3aJaHHBIA MPAMOU
TOK [/ F

OT reHeparopa G Ha OWOA TIOHAIOTCS HWMIIVJIBCHI, HUX
aMIUTUTYIQ YBEIWMUYMBAETCI IO TEX ITOP, IMOKA MMITYJIbCHBIN
OOpaTHBIN TOK [pj, HE JOCTUTHET 3aJaHHOTIO 3HAUECHMUS.

BpemMga oOpaTHOTO BOCCTAHOBJIEHUS [, SIBISIETCS IIPO-
MEXXYTKOM BPEMEHUM OT MOMEHTA, KOTIa TOK ITPOXOIUT Yepes
HYJIb, 1 0O MOMEHTa, KOrJa TOK YMEHBIIACTCI OT 3HAUYECHUS
Ipyy OO 3aTaHHOTO 3HAUYEHMS TOKa BOCCTAHOBJICHUS [,
(uepT. 12).

¢) 3alaHHbIE YCJIOBUI

TeMmreparypa okpyzKawlle cpeibl UWJIU B KOHTPOJIbHOM rfpr—————
TOUKE (1 4, 1rep)- ” *

[Ipssmoitr Tox (/r). Yepr 17

§ ., DT.
NMOyabCHBIM OOpaTHBIN TOK (/p4).

@opma BOJIHBI TOKA IHOAA NPU U3MEPEHUM 7.,




C. 18 1'OCT 29210-91

Tok obpaTHOro BOCCTAaHOBJIEHU (i,,.).

[Ipumep 3anaHHBIX yeiaoBUM: [r= 10 MA; I, = 10 MA; i,. = 1 MA.
5. KosdhduuueHT nereKTupoBaHus

5.1. Koad(puuueHT AeTeKTHPOBAHMSA MO0 HANMPSIKEHUIO 1),

a) Lleab

N3mepeHue koadp@dpuumueHTa ACTEKTUPOBAHUA IO HANPSKEHUIO CUTHAJIBHOIO AMOAA B 3aJaHHBIX

YCJIOBUSIX.

0) Cxema usmepeHud (uyept. 13)

D — usmepsieMblil 1Mo, G — reHepaTop ¢ HU3KUM IIOJHBIM COIIPOTUBICHUEM;, V— BOJABTMETD I UBMEPEHUS CPEIHEKBAAPATUUYHBIX
3Ha4YeHUI. JHaYeHUE R; JOKHO MPEBBILLIATE 3HAYEHME BBIXOLHOTO IMMOJTHOTO COIPOTUBIIEHUS TEHEPATOPA Y 3HAYEHUE ITPSIMOTO MTOJTHOTO

BUX.

COIIPOTUBJICHUS AUOJ1A

Yeprt. 13

B) Mertoauka usmMepeHus

YcraHaBimuBaeTcd 3a0aHHOE 3HAUCHUE TEMIIEPATYPHI.

I eHepaTop peryaupyercst 40 MOJIYYEeHUS 3aJaHHOTO CPEAHEKBAJAPATUYHOIO 3HAYECHUS V.

C BOJIbTMETpPA CUUTHIBACTCS 3HAUCHUE V5, 1 KOOPPULMEHT AETEKTUPOBAHUS BHIYUCIISIOT 110 (POPMYJIE

N
n, = Vlﬁ-(IOO %) .

r) 3aJaHHbIE YCJIOBUS

T'emmnepaTypa okpyxkaltoiie cpeibl, Kopryca Wi B KOHTPOJbHON TOYKE (1,5, 1 g5er 1ep)-
Yacrora usmepenust (00brdyHO 100 MI'nn).

[TapameTpsl cxeMmbl (R; u Cj).

Hanpsckenue V; (CpenHEeKBaapaTUyHOE 3HAUYEHMUE).

5.2 Koo @UUMECHT NeTCKTUPOBAaHUS 110 MOIIHOCTH 1),

a) Llenb

N3mepeHue KoadpduumueHTta 1eTeKTUPOBAHUS 110 MOLIHOCTU CUTHAJBHOI'O AMOJA B 3aJJAHHBIX YCJIO-

0) Cxema uamepeHus (yept. 14)

(G — reHepaTop ¢ HU3KUM IOJHBIM COIPOTUBIIEHUEM; [) — U3MePsSIeMbI TUOL; V — 3JIEKTPOHHBIN BOJBTMET]P

Yepr. 14

B) OnucaHue cxeMbl U TPEOOBAHUS K HEU
[loTepn TpaHcopMmaropa NOJKHBI ObITh MaJIbl, @ SKBUBAJICHTHOE 3HAUYEHUE COIIPOTUBJICHUS MMOTEPH

NOJKHO BXOIUTH B Rg.
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KoaddpuuueHT npeodpaszoBaHus TpaHCPHPOpMaATOpaA LOLKEH OO0ECIICUMBATbh COIVIACOBAHUE ITOJTHOTO
COMPOTHUBIICHUSI MEXIY R, U R;.

3HauYeHUE R; 1OKHO ObITh OOJbILE 3HAUEHUS IIPSIMOIO IMOJTHOTO CONPOTUBIIEHUA 1uoaa. [locTtogaHHas
BpeMeHU C; R; 10JKHA ObITh OOJIbILIE 3HAYEHUS, OOPATHOIO 3HAYEHUIO YACTOThl U3MEPEHUSI.

KoHaeHcarop C; IOJDKEH 00ECHEUMBATh KOPOTKOE 3aMbIKAHME HA YAaCTOTE U3MEPEHMUA.

r) Mertoaguka u3aMepeHus

YcraHaBiIMBaeTCd 3aaHHOE 3HAYEHUE TEMIIEPATYPHI.

['eHepaTop NEepeMEHHOr0 HAMNPSLKEHUS YCTAHABJIMBACTCS Ha HYJIb, HA TEHEPATOPE IMOCTOSHHOTIO
HaAIIpsLKEHUST CO34AI0TCI 3alaHHbIC YCJIOBUS NPIAMOro cMmeumeHus. C amrepMmerpa MOCTOSITHHOro Toka A
CUMTBIBACTCH 3HAYCHME TOKA /.

Ha reHeparope nepeMEeHHOTO HaIPsSKEHUS YCTAaHABJAMBACTCS 3aJJaHHOE CPEAHEKBAAPATUUYHOE 3HAYC-
HUE V, 1 ¢ aMIepMeTpa CUMTBHIBACTCS HOBOE 3HAYCHUE I).

Koa(pPpuumeHT 1eTeKTUPOBAHUS 110 MOILIHOCTU BBIYMCIISIOT 110 (pOopMyJIe

41, —1,)*- R, R

n, = 2 2. (100 %).

) 3amaHHBbIC YCIOBUS

Temriepatypa OKpyKaloiiei Cpelibl, KOpryca Uil B KOHTPOJbHON TOUKE (1,5, 1opser 1hep-

Yacrora uamepeHus (f) ¥ HanpspkeHue usmMepeHus (V).

YcaoBuga cMmenieHud Mo NOCTOSHHOMY TOKY.

[TapameTpsl cxeMbl (R; u C;).

[lotHOE compoTuBiIeHME TeHepaTopa (R,).

6. lllym V, I,

LIyMm nroma MOXET ObITh MPEACTABJICH MO0 UCTOYHUKOM LIIYMOBOTO HAIIPSKEHUS V,,, COE IMHEHHBIM
[MOCJIEAOBATEIBLHO C JUOAOM, JU0O0, YTO MPEAINOUYTUTEIBHO, UICTOYHUKOM IIIYMOBOI'O TOKA /,, COEIMHEHHBIM
[mapajuIeJbHO ¢ JMOAOM, KaK IMOKa3aHO Ha 4uepT. 1).

Ha uyept. 16 nnpuBeneH nmpumMep NpUMHLUUITAAILHOM CXEMBbI JJIs1 U3MepeHus 1,

PexoMeHayeMble 3HAYEHUS IS IPeacaoB MoJaochkl nponyckanud puabrpa: 900 m 1100 1.

[lapeHne HanpszKeHr s, O0YCIIOBJICHHOE LLIYMOBBIM TOKOM AMO/1a, U3MEPSIETCI HA PE3UCTOPE HArpy3KU
[TOCJIC YCWJICHHUS C ITOMOILBIO YCUJIUTEIS C ONPEACICHHOU UPUHOMN MOJOCHI IIPONYCKAHUA U KO3 PULIN-
eHTOM ycuicHus. lllymMoBOe HanpsKeHUe perucTpupyeTcss Ha BbIXOAE YCWIMTEIS ¢ ITOMOILBIO KBAaAPATUY -
HOro BojgbTMeTpa. LLlymMOBOIM TOK B 1TOJIOCE MIPONYCKAHUS OMNPEACISIIOT CICAVIOLIUM O0pa3oM

N7/2
V72 ="a
12=%

rae A, — YCWIECHHUE 10 HANIPSDKEHWIO YCUWIATENSA U (DUIbTpa.
IHIymMOBOM TOK MOXKET OBITh IIEpPECUUTAH JIS ITOJIOCHI IpornyckaHus 1 1.

JInoa MOXKET ObITb CMELIEH B JJIOOOM HAIIPaBJICHUU IJIS MMOJYYEHUS 1IyMa B IIPSIMOM WJIW OOpPaTHOM
HalpaBJICHUM.

DKBHMBAJEHTHAA CXEMa, Cxema u3MepeHus IyMOBOro TOKa
NPEACTABJISIONAA IIYM B JHOLE

«

'/-\ _ /

N — UCTOYHUK ILIYMOBOTO TOKA )
A — yCWIUTENb ¢ HU3KUM YPOBHEM 11IyMa; [) — U3MeEpSAEeMbIid JUO/;

Yepr. 15 F — 1oj1ocoBoul QUIBTP; S — I/ICTUOTIHI/IK IMOCTOSIHHOT'O TOKA;, V —
KBaApPATUYHBIN BOJBTMETP

Yepr. 16
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[HIyM, BHOCUMBIN YCUIUTEJIEM, COIIPOTUBICHUEM HAIrpy3KU U UCTOYHUKOM IMOCTOSHHOI'O TOKA, J10JI-
>)KEH OBITb HE3HAYMUTEJAbHBIM. B IIPOTHUBHOM CJlyyae HEOOXOAMMO IMPOU3BECTU KOPPEKLMUIO MOCPEIACTBOM
N3MEPEHUA 1IyMa, 3aMEHUB IUOL COOTBETCTBYIOLLMM PE3UCTOPOM.

PA3IEJ BTOPOM.
OIIOPHBIE ITNUOJAbI 1 CTABWJINTPOHBI

1. Pa0ouyee nanpsaxenue V,
1.1. Pa0douee HanpsexeHue (MeTOI B peKMMe MOCTOSTHHOTO TOKA)

a) Llenn

N3MepeHne padbouero HanpsKeHUsl, COOTBETCTBYIOLLETO 3aJJaAHHOMY padO4YeMy TOKY.
0) Cxema usmepeHusda (dept. 17)

e X .
v,

5

D — usMepsieMbI JTUO/I

Yepr. 17

B) OnucaHue cxeMbl U TPpeOOBAHUS K HEU
[1pyu uzmepeHumn padbouyero HampsKeHUs1 COMPOTUBJIEHUE BOJAbTMETPA V IOJKHO MPEBbILLIATH COPO-

TUBJICHUE IUOAA.
r) Mertoanuka namepeHusd

YcraHaBiauBaeTcd 3aJJaHHOE 3HAYEHUE TEMIIEPATYPHI.
[locTOAHHBIM padOYMil TOK PETYJIUPYETCS A0 3aAAHHOTO 3HA4YE€HUS [, CUUTHIBAEMOIO C aMIIepMeTpa

A, 1 Ha BBIBOOAX OIMOJIA U3MEPSIETCH padouee HanpskeHue V.
) 3aJaHHbIE YCIOBUS
TemmniepaTypa okpykaroiiei cpeiibl, Kopryca Ui B KOHTPOJbHOM TOYKE (1,5, 1450 1ep)-
Pabouwmii Tox (/).
YcaoBust MOHTaXxa, BKIIIO4Yas AJMHY BbIBOJAOB, IIPU HEOOXOIUMOCTH.
1.2. Pa0ouyee Hanpsokenue (MeTo4 B UMITYJBCHOM peKHMME)

a) Llean

N3mMmepeHne padoyero HamnpsikeHusi, COOTBETCTBYIOILETO 3aaHHOMY pabOyYeMy TOKY B UMITYJIbCHOM

peXnMe.
0) Cxema usmepeHus (4yept. 18)

B) OnucaHue cxemMbl U TPEOOBAHUS K HEU

ConpoTuBiieHUE BOJbTMETpa V HOJKHO npeBbllIaTh AU de-
pPEHLIMAJIbHOE COINPOTUBJICHUE AUOA ITPU padoYeM HaIPSIKEHUU.

r) Mertoauka namepeHus

YcraHaBimBaeTcd 3a0aHHOE 3HAUCHUE TEMIIEPATYPHI.

Tok Ha BbIXOAe reHepaTopa UMITYJIbCOB VBEJINYMBAECTCH 10O I10-
SIBJICHUSI Ha aMIIepMeTPE 3aaHHOIO 3HAa4YEeHUS pad0OYero ToKka. 3atemM
C BOJIbTMETpPA CUUTHLIBACTCSI 3HA4YEHMUE pPAOOYEro HamnpskeHus Ha
BbIBOJIAX IUOJA.

) 3aJaHHbIC YCJIOBUS D — usMmepseMslii 1non; G — reHepaTop M-

TeMneparypa okpyXKarlien cpeabl, KOpryca Wil B KOHTPOJab-  1Y/IbCOB TOK4, A — aMniepMeTp IHMKOBBIX

¥ 3HAYEHUU; V— BOJIBTMETP IMUKOBBLIX 3HAUE-
HOM TOYKE (1,5, 1og5e 1rep)- -

Pabouuii Tok (/).
JIMATEeTbHOCTh U CKBAaXXHOCTb MMITYJIbCa (7,, 0), MPEANIOYTH- Yepr. 18

reabHO: £, = 300 mMKc, 6 < 2 %.
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2. /ludbdepeHnuaibHoe CONPOTUBJICHUE

2.1. /IndpdepennpaibHoe CONPOTHUBJIECHUE B AMANa3oHe padoyero HanpsokeHus 7, (METOHA B PeKHUME
NOCTOSIHHOIO TOKQ)

a) Lleab
N3mepeHune puddepeHinaJIbHOIrO COMPOTUBIIEHUS IIPU 3aJaHHOM PadOYEM TOKE.
0) Cxema muamepeHus (uept. 19)

/7

D— un3MmepsgeMblil 1uon; V' — BOJbTMETP CpeIHEKBaIApaTUUYHbIX MWW MMKOBBIX 3HAaUeHUN; C — pa3neanTe/IbHbI KoHaeHcaTop, G —
reHeparop NepeMeHHOIo WIN UMITYJIbCHOTO TOKa

Yepr. 19

IlostHOE conpoTuBiIeHUE BOJIBTMETPA JOJIKHO MPEBLILLIATL U3MepseMoe IUPPepeHUINAIBHOE COIPO-
TUBJICHUE.

CpenHekBaIpaTUyHOE 3HaueHHe TepeMEeHHOTO TOKAa He IOJKHO TpeBbIlIaTh 10 % MOCTOSTHHOTO
pa0bouero Toka JIM0O IPpU MCIOJb30BAHWM TI€HEeparopa MMIIYJIbLCHOIO TOKAa pa3Max CHUTHaJIa HE JOJDKEH
npeBbilIaTh 30 % 3HaYeHUSsI MOCTOSIHHOrO padboyero Toka. R JOJZKHO ObITh MPUOIM3UTEIBHO PABHO AUD-
(pepeHLIMAJIBHOMY COIIPOTHUBIICHUIO JUO/A.

r) Mertoauka namMepeHus

YcraHaBIMBaeTCd 3aJaHHOE 3HAUEHHE TEMIIEPATYPHI.

I'eHeparop MOCTOSSHHOTO TOKA PETYJIMPYETCH 10 TMOJYYEHMS 3aJaHHOr0 3HA4YeHUs padouero toka /.

Ilepexirouaresib yCTaHABAMBAETCS B ITOJIOXKEHWE [, TEHEPATOP MOCTOSIHHOI'O TOKA PErYJIMPYETCS TAKUM
00pa3oM, UTOOBI IIOKA3aHUS BOJIbTMETpPA ObLIU

VIZR[Za

rae /, — cpellHeKBaJApaTUYHOE 3HAaUeHME 3aJaHHOro IepeMeHHOro Toka Majoro curHaja (HanpuMmep, 10 %
[IOCTOSIHHOTO paboOyero TokKa).

Ilepeximouarelib yCTaHABJIMBAETCS B IMOJIOXKEHHUE 2 M TIOJYyYarOT BTOPOE 3HaYeHue V,. JluddepeHim-
aJIbHOE COIPOTUBJIICHUE BbIYUCIIOT IO popmyJie
V. V.
r,=— =-Z*R.
/ 1

< IZ

) 3alaHHbIE YCJIOBUS

Temnepatypa oKpyKawoIleh Cpelibl, KOpIyca Uih B KOHTPOIbHOU TOUKE (1 ;s 1 nser 1 1)
Paboumuii ToK (/).

Yacrora nsmepenus (ecim oHa He paBHa 1 xln).

YciaoBuSg MOHTAXa, BKJIIOYAs JJIMHY BbIBOAOB, ITPHU HEOOXOOMMOCTH.

2.2. InddepeHnuaibHoe CONPOTHBIECHUE B IMANIA30HE Pad0InX
HANPSKEHUH 7, (METOA B HMIIYJILCHOM pPeXUME)

a) Lleab

N3mepenue nuddepeHinaIbHOro COIpOTUBICHUS IIPU 3a/1aH -
HOM padOYEM TOKE B UMITYJIBCHOM PEKUME.

0) Cxema uamepeHud (uept. 20)

Pabouee Hanpsckenue V, uaMepsieTcd Npu ABYX 3HAYCHMIX
pabouero toka I, u Iy, CpeaHEE 3HAUYEHUE KOTOPBLIX M SBJISIETCS
3aJJaHHBbIM Pa0OUYMM TOKOM /. D — usmepseMblii quon; G — reHepaTop UM-

Pasznocte mexny I,; u I,; He nojkHa nipeBbiuatbh 30 % [,  mymbcoB Toka; A — aMmepMeTp MUKOBBIX
OmHaKo, TIOCKOJBKY M3MepseMas PA3HOCThL HAIPSXKEHWI MeHbLue 3HAYEHMU; V' — BOJILTMETP IMKOBBIX 3HA-

paboOyYero HanpsKeHUd, UIT U3MEPEHUS HAMPSIKEHUS CIICAYET UC- HeHud
Yeprt. 20
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[TOJIb30BATh METO/ BHICOKOI'O ITOJHOI'O COIIPOTUBJICHUS, A0 TOYHBIEC PE3YJIbTATHI.

r) Meroouka U3MepeHU

3aJaHHOE 3HAYCHHE TEMIIEPATYpPhl CICAYET TOYHO YCTAHABIAMBATDH U IMOANCPKUBATH BO BPEMS U3ME-
pEHMUSI.

IIpu Oosiee HU3KOM padboueM TOKe [,; M3MEpSAETCd HaNpsxKeHue V,;. 3areM Ipu 00JIE€ BBICOKOM
padodeM TOKE [, UBMEPSIETCI padoudee HaNpsIxKeHUe V4.

JIndpdepeHIMAIBHOE COMMPOTUBICHUE BBHIYUCIISIOT IO POPMYIIE

= Y=V
< ]Z _IZL

) 3aJaHHBIC VCIOBUS

Temmeparypa okpykarolen cpelibl, KOpIryca Wil B KOHTPOJIBHON TOUKE (1,5, 1 og5er 1 1)
Pabouwnit Tox (/).

JAUTETBHOCTh M CKBAaXKHOCTh MMITYJIbCA (£, O ), IpeaAnodTuTeabHO: £, = 300 MKC, 6 <2 %.

3. TemmeparypHblii KO3((PHUIHEHT padoYero HANPSIKEHUA O .
3.1. TemneparypHbiid KO3((PHUIHEHT padoyero HANpPsKEeHusd o, (MeToa B peXuMe NMOCTOAHHOrO TOKA)

a) Lleab

H3MmepeHune teMrepatypHOro Ko (puimmeHTa padouyero HarnpsoKeHUs IIpy 3aJaHHOM paOO4YEM TOKE B
3alaHHOM IHWaIIa30HE TeMIIepaTyp.

0) Cxema usMepeHusd (dept. 21)

B) OmnucaHue cxeMbl U TpEOOBAHUS K HEH

Pabouee HanpszkeHUE V', u3MepsgeTcsd IIPpU IBYX 3aJaHHBIX 3HA-
YEHUIX TeMIIepaTtypsl /| U 1,.

OnHaKo, ITOCKOJIBKY U3MepseMast pa3HOCTb HATIPSDKEHUU MEHb-
[IIe PpadOYEro HAIPSIKEHUS, TIPU U3MEPECHUU HAIPSIKEHUS CIICOYET
HMCITOJB30BATh METOA BBICOKOTO ITOJTHOTO COIIPOTUBJICHUS, JAIOIINU
TOUYHBIC PE3VYJIbTATHI.

KpoMme Toro, npm U3MEpeHUM TOKA U HAIPSIZKEHUS MOTVYT I10-
TpeOOBATHCS OTIACIbHBIE KOHTAKTHI.

r) Meroanuka U3MepeHUsI D — W3MepsieMblil U0
IIpu 3agaHHOM 3HAUEHMHM pPadOYEro TokKa [, CYUTAHHOM C
amMriepmMeTpa A, U3MepSIETCI padouee HaANPsSKEHUE TTPU IBYX 3a1aH- Yepr. 21

HBIX 3HAYCHUAX TEMIIEpaTypPhl OKPVXKAIOIIIEU Cpeabl, KOpIryca UWIN B
KOHTPOJIbHOM TOUKE (77 M 15), KOTOpPBIE CIECAYET TOYHO YCTAaHABJIMBATHL U TIOJACPKMUBATH B IIPOLIECCE
N3MEPEHMUA.

TemnepaTtypHbI KOOPPULIMEHT BBIYUCISIIOT IO (POPMYJIE

_ 100 (Vzy = V)

U7 7 70/ "C),

rae V, — HanpsoKeHHUe, U3MEPEHHOE TIpU 00Ji1ee HU3KOU TeMneparype 17;
V,, — HaNIpsSDKEHUE, U3MEPEHHOE IPU 00JIE€ BHICOKOM TeMmIieparype 75.
) 3aJaHHBIC VCIOBUS

TemmepaTtypa okpyarlen cpeibl, KOpIyca Win B KOHTPOJbHON TOUKE (1, 1 nser 1 rep)-
PaGounii Tox (/).

YcaoBus MOHTaxXKa, BKJIOYAs JJIMHY BBIBOIOB, ITPU HEOOXOIUMOCTH.

3.2. TemneparypHblii KO3((PHUUHMEHT padoYero HaANpPsKEHuA O, (MeToa B HMIYJIbCHOM peKuMe)

a) Lleab

N3mMepeHune temrieparypHoOro KosdduumeHTa pado-
yero HarnpsKeHud IpU 3aIJaHHOM padO4YeM TOKE B 3aJaH-
HOM IUAaIlta3oOHe TeMIieparyp, B UMITYJIbCHOM DPEXUME.

0) Cxema uaMepeHUs (4eptT. 22)

B) OmnucaHue cXeMbl U TPCOOBAHUS K HEM

PaGouee HanpszkeHUe V, n3MepsaeTcsd B COOTBETCT-
BUU C METOJIOM, HCIIOJB3VEMBIM B UMITYJIBCHOM pexXume LD — usMepsaemblid anol; G — IreHepaTop MMIYJIbCOB TOKA;

1 OIMCAHHOM B TI. 1.2 TIpM ABYX 3aIaHHBIX TeMITepaTypax “ — AMMEPMETP MUKOBLIX SHAUCHMIL; /— BOILTMET Ii-
Ioul KOBBIX 3HAUYEHM
1 1 1.

Yepr. 22
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OaoHaKoO, MOCKOJIbKY U3MepsieMast pa3HOCTb HAIPSIP)KEHUU MEHbLIEe pad0odero HamnpsKeHUs, TIPU U3-
MEPEHHWU HAMPSKEHU CIeAVET UCITOJAb30BaTh METO BBICOKOTO IMOJTHOI'O COMPOTUBIECHUS, JAIOLIUIN TOUYHBIE
pPE3YIAbTATHI.

Kpome TOoro, misgd usMepeHus TOKa U HaIpsSLKEHUS MOTYT MOTPEOOBATHCS OTAEJIbHBIE KOHTAKTHI.

r) MeTtoamnka U3MEpEeHUs

[Ipy 3amaHHOM 3HadYeHUU paboyero Toka [, CUMTAHHOM C aMmIiepMeTpa A, U3MepsaeTcsa padouee
HaIpsELKEHUE MPUY ABYX 3aaHHBIX 3HAUCHUIX TEMIIEPATYPbI OKPYKAIOLIEU Cpebl, KOPITyCa UJIU B KOHTPOJIb-
HOM TOUYKE, KOTOPbIE€ JOJKHBI TOUHO YCTAHABJIUBATBLCA U MOIACPXKUBATLCS B IMPOLIECCE UBMEPEHUS.

TemniepatypHblii KOS(MPULIMEHT BBIYUCIISIOT 110 (POPMYJIES

Yz T T ToV, (7%0/ ~C),

rae V,, — HanpsgxeHue, U3BMEpEeHHOoe Mpu 0osiee HU3KOU TemIieparype 17;
V,, — HaIpsKeHUE, U3MEPEHHOE TIPU 00J1€€ BBICOKOM Temrieparype 75.
) 3aJaHHBbIC YCIOBUS

TemnepaTypa okpyxXaroliei cpeibl, Kopryca Wi B KOHTPOJbHON TOUKE (1 ,,.p, 1 4 110p)-
PaGouni1 Tok (/).
JAMMTEeTbHOCTD M CKBaXKHOCTb MMITYJIbCa (1, 0), MPpeano4YTuTeabHo: £, = 300 Mkc, 6 < 2 %.

4. OOpaTHbIiA TOK /j

[IpuMeHseTcsa MeTOL UBMEPEHUS JISI CUTHAJIbHBIX JUOJOB, IIPUBEIACHHBINM B IIEPBOM pazaeie, 1. 1.

S. lIpaMoe Hampskenue )V

[IpuMeHsgeTcsa MeTOL UBMEPEHUS 1JII CUTHAJIbHBIX JUOAOB, IPUBEIACHHBINA B IIEPBOM pasacie, I. 2.

6. EmMkocTh nepexoaa C, .

[IpuMeHsieTCa MeTOI U3MEPEHUS UId CUTHAJIbHBIX JUOAOB, IIPUBEACHHBIN B IIEPBOM pasiaelie, II. 3.

7. lllymoBoe Hampsukenue V,

a) IlpyHUMN MeTona

Lllym 3aBucutr ot ToKa auona /[, Mexnay TOKOM [, U 1IIYMOBbIM HANPSIXEHUEM V, HE CYILIECTBYET
[IPOCTOrO COOTHOLUEHUS (CM., HalpuMep, KPUBYIO Ha YEPT. 23).

LHlyMm ycuiamBaeTcs B 3aaHHBIX VCIOBUAX U UBMEPSIETCS C ITOMOLIBIO BOJbTMETPA CPEIHEKBAAPATUY-
HBIX 3HAUCHUM.

3aBMCHUMOCTD LIYMOBOr0 Hanpsxenusa V, or [/,

Vi

Yepr. 23

0) Cxema uzmepeHus (4ept. 24)

{7

Y mens

R
(-
D— uzMmepsaeMblit 1uon; A — CeJIEKTUBHBIN YCUJIH- -
TEJb C ONPEACICHHOU HLIMPUHOMU TTOJIOCHI ITPOITYCKA-
HUS, OIPEACICHHBIM KOY(PPULIMEHTOM VCUJICHUS U " \ A e
BBICOKMM BXOIHBIM IIOJHBIM COIPOTHUBICHUEM; n A~
V — BOJBTMETP CpeaHEKBAAPATUYHBIX 3HAYECHUN X

Yepr. 24 CR» Fy
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B) OnucaHue cxeMbl U TpeOOBaAaHUS K HEU

JIOJDKHBI OBITH YKA3aHBI MOJIOCA YacTOT M JUAIa30H 3HAUEHUU [, TIpU KOTOPBIX MPOU3BOAUTCH
N3MEPEHNE.

r) Mepsl IpeaoCTOPOXKHOCTU

[1py HaMMUYMM 3HAUUTEABHOTO COOCTBEHHOTO 1IIYyMa U3MEPEHHOE 3HAYEHUE NOJIKHO OBITh COOTBETCT-
BEHHO CKOPPEKTHUPOBAHO.

) 3aJaHHbIC YCIOBUS

TemmnepaTypa oKpyxXarlei cpeibl U B KOHTPOJbHOU TOUKE (7, Wi 1,,.).

Tok 1 muarasoH 4acToThel U3MepeHUs (1, f).

[HInprHa TOJIOCHI YaCTOT ACTEKTOpA LIyMa.

PA3JEJ TPETUMN.
JTIUOJIbl — PETYJSATOPBI TOKA

1. Tok peryaupoBanusa /g

a) lleaw

V3aMepeHUue ToKa peryaupoBaHUs JUOda — PETYSITOpA TOKA MPU 3aJaHHOM HAaIpsSKEHUU PETYIUPO-
BaHMUSI.

0) Cxema uaMepeHUd (4epT. 25)

B) OnucaHue cxeMbl U TpeOOBAaHUS K Hell

[1py u3sMepeH B UMITYJIBCHOM PEXUME BMECTO PErYJIUPYEeMOIr0O reHeparopa IMOCTOSHHOI'O Hallps-
SKEHUSI UCTIOJIb3YVETCSI TEHEPATOP UMITYJIBLCOB HAIIPSIKEHUS, BOJIBTMETP 3aMEHSIETCSI IPUOOPOM TSI U3BMEPE-
HUSI MMUKOBBIX 3HAYEHUM, TOK U3BMEPSIETCS C MOMOLIBI aMIUIMTYIHOI'O BOJIBTMETpPA, MOJKIIOUEHHOIO K
KAJIUOPOBAHHOMY pPE3UCTOPY R MU yepe3 TOKOBBIM 30HII.

r) Mertoauka usMepeHUs

YcraHaBIMBaeTcd 3aIaHHOEC 3HAUYECHUE TEMIIEpaTyphl.

PeryimipyeMblii ICTOUHUK HAPSKCHUS HACTPAUBACTCI TAKUM 00pa30M, UTOOBI HA BBIBOAAX IUOOA —
peryJIsiTopa TOKa IMOJYYUTH 3aJaHHOE 3HAUCHUE HANPSDKEHUS peryaupoBaHus V.

C amriepMeTpa A CUMTHIBACTCS 3HAUYEHUE TOKA pEryaIupoBaHus /.

) 3aJaHHbIC YCIOBUS

Temmepatypa OKpyKaromIeH Cpeabl, KOPIyca WA B KOHTPOIBHOU TOUKE (1, 1 nser 11ep)-

HanpsokeHue peryauposaHus (V).

JImTeTbHOCTh M CKBaXKHOCTh UMITYJIbCA (7,, 0) TIPU U3MEPCHUM B UMITYJIbCHOM PCXKUME.

2. TemnepatypHbiid KOI(P(MHUUMECHT TOKA PEryJIHPOBAHUA Ol

a) Lleaw

M3aMepeHue teMreparypHOro Koa(M@UIMeHTa TOKa PETYJIUPOBAHUS JUOda — PETYISITOpa TOKa IpU
3aJaHHOM HAIIPSKEHUU PETYJIUPOBAHUS.

0) CxeMa uMepeHUs

CM. yepT. 2.

B) OnucaHue cXxeMbl U TpeOOBAaHUS K HEH

[1py n3aMepeH B UMITYJILCHOM PEXKUME PETYIUPYEMBI UCTOYHUK
MMOCTOSTHHOI'O HATIPSIKEHUS 3aMEHSICTCSI TeHEPATOPOM UMITYJIBCOB HATIPSI -
JKEHUS, BOJBTMETP 3aMEHSETCI TPUOOPOM IS U3MEPEHUS TTUKOBBIX
3HAYCHUN;, TOK UBMEPIECTCS C TOMOILBIO MMKOBOT'O BOJIBTMETPA, ITOIKITIO-
YEHHOTO K KaJIMOPOBAHHOMY PE3UCTOPY R MU yepe3 TOKOBBIU 30H/I.

[1puOop 11 udMepeHUs: Toka A OJOKEeH 00J1a1aTh BBICOKOM TOY-
HOCTBIO, TTOCKOJIBKY B (DOpMYITYy TEMIIEPATYPHOTO KOAIPPHUIMECHTA BXOIUT
pPa3HOCTh U3MEPSAEMBIX TOKOB. CIlIe10OBAaTECABHO, U3MEPUTEIIbHBIN ITPUOOD .

D — u3MepseMblil TUOL — PEryJsaTop

A DOJIZKEeH OBITh, HAIIpUMEDP, BKIIIOUEH B CUCTEMY MOCTA WIU B CUCTEMY roKa: R — pesucTop Il OrpaHIueHIs
KOMIICHCAIUU JTUOO TIPEACTaBIATh COOOM UMD POBOM BOJIBTMETP BEICOKON  1oKa (KamuGpoBaHHbIIH TOMBKO IS 13-
TOUYHOCTMN. MEPEHUS B UMITYJIBCHOM PEKUME)

B mnipoliecce u3aMepeHUsT HEOOXOAUMO TIHATEIABHO CIECAUTH 34 TEM-
reparypom OKpYKawILEe cpeabl, KOpIyca WIM B KOHTPOJbHOM TOYKE. Hepr. 25
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[1py HasiMuuu B npuOOpe 3HAYUTEIBHOU pacCeUBACMON MOILUHOCTU UBMEPEHUE TOKA MOXKET IIPOBOJIUTHCH
TOJIBKO ITOCJIE YCTAHOBJICHUS TEIZIOBOIO PAaBHOBECHUSI.

r) Meroauka U3MEpEeHU
ToK peryJinpoBaHUS U3MEPICTCA IIPU NOABJICHUM HA 3KPaHE BOJbTMETPA V 3aJaHHOI0O HaIPSKEHUS

peryaupoBaHus V¢ u rpu ABYX 3aJaHHBIX TEMIIEpATYypaX: OKPYKAIOILEU CPEIAbl, KOPITyCa UIN B KOHTPOJIbHOMI
Touke 1| u 715.

TemnepatypHblii KOAP@OUIUCHT BHIYUCISAIOT 110 (pOpMyJIe
100 (o, — L))
ST T, T
( 2 1) 31

= (%0/ "C),

rae gy — TOK, UBMEPEHHBIN IIpU 00J1€€ HU3KOU Temmeparype 71;
¢ — TOK, U3MEPEHHBIN I1pU 00JIee BBICOKOU TeMIieparype 715.
) 3agaHHbIC YCIIOBUS

Temniepatypa okpyxXarliei cpeibl, KOpITyca MM B KOHTPOJIbHOU TOUKE (1) W 15) (1 4p, 1 geer 1hep)-
HanpsckeHue peryaupoBaHus (V).
JMATEIbBHOCTD U CKBaXKHOCTh UMITYJIbCA (7,, 0) TP U3MEPCHUM B UMITYJIbCHOM PEXKHUMC.

3. 3MeHeHMe TOKA peryJMpoOBaHUS

a) Llenb

N3mMepeHure u3MEeHEHUS TOKA PEryJIMPOBaHUS AMOda — PEryJsiTopa TOKa IIPU 3aJaHHOM HAIIPSIKEHUU
pETYJIMPOBAHUSI.

0) Cxema u3sMepeHus

CM. yeprt. 2.

B) OnucaHue cxeMbl U TPEOOBAHUS K HEU

[1pyn namMepeHnn B UMIIYJIBCHOM PEXMUME PETYIUPYEMBIA UCTOYHHUK ITOCTOSHHOI'O HAIIPSIKEHUS 3aMe -
HSETCS T€HEPATOPOM UMITYJILCOB HAIIPSIKEHUS, BOJIBTMETP 3aMEHSETCS IPUOOPOM 1T UBMEPECHUS ITUKOBBIX
3HAYECHUU, TOK UBMEPSCTCS C IMOMOILLbIO IMUKOBOTIO BOJILTMETPA, IMOAKIIOYEHHOI'O K KaJIUOPOBAHHOMY
PE3UCTOPY R WIN Yepe3 TOKOBBIM 30H/IL.

r) Meroauka U3MEepeHU

PeryaupyeMblil T€HEPATOP HAIIPSKECHUS HACTPAMBACTCS HA HAMMEHBbIIIEE 3aJaHHOE 3HAUYCHUE Vi ;
C amIiiepMerpa A CUYATHIBACTCS 3HAUCHUE TOKA peryaupoBaHus [¢. 3aT€M IeHEepaTop HACTpauBaACTCA Ha
HauOoJblICe 3aaHHOEC 3HaYeHUE Ve, ¢ amrnepmerpa A CUUTHIBACTCHA 3HAUCHUE TOKA PEryJIMpOBaAHUS

[¢.
MN3MeHeHue ToKa peryaupoBaHuUs BbIYUCIAIOT 10 popMmyJie

[S: [SQ_ISI'

) 3agaHHbIC YCIIOBUS

Temnieparypa oKpyKaoIien Cpebl, KOpIyca Uil B KOHTPOJIBHOM TOUKE (1,5, 1 ogser L rep)-
HanpsokeHusa peryaupoBanusi( Ve u V).

JITUTENBHOCTh U CKBAXXHOCTb UMIIYJIbCA (Zp, 0) IPU UBMEPEHUU B UMITYJIBCHOM PEXUME.
4. Hanps:xenue orpanuyenus V;

a) lLleib

N3MepeHue HanpsoKeHUsT OrpaHUYCHUS JUO0Ia — PeryJisitopa ToKa IMpU 3aJaHHOM TOKE peryJIMpOBaHUSI.
0) Cxema usMmepeHus (dept. 26)

B) OnucaHue cxeMbl U TPeOOBAHUS K HEU

[1pn n3amMepeHnn B UMITYJIbCHOM DPEKUME PETYIUPYEMBINA UCTOY-
HUK IMOCTOSSHHOI'O HAIIPSIKEHUS 3aMEHSETCS T€eHEPATOPOM UMITYJIbCOB
HAIIPSDKEHUS, BOJBTMETP 3aMCHSCTCS ITPUOOPOM IJISI UBMEPECHUS T1U-
KOBbBIX 3HAYECHUI, TOK U3MEPSIETCS C IIOMOILLBIO [TMKOBOIO BOJIBTMETPA,
MOAKJIFOYEHHOTO K KaJIMOPOBAHHOMY PE3UCTOPY R WX 4epPE3 TOKOBLIN
30H]I.

r) Meroauka U3MEpEeHU

YcraHaBiIMBaeTCd 3aJaHHOE 3HAYCHUE TeMIIEpaTypHhl. D — u3MepaeMblii MO — Peryis-

PerymmpyeMblil reHepaTop HANPSDKEHUS HACTPAMBACTCI TaKUM  TOp TOKA, R — pe3ncTop, MpeaHa-
o0pa3oM, 4YTOOBbI MOJYYUTHL Ha AUOLAE — PETrYISATOPE TOKA 3aJaHHOE 3HAYEHHBIN U OrpaHUYEeHUs] TOKa
3HaueHue /. (KaTMOpOBAaHHBIN TOJIBKO JUIST M3ME-

C BosibT™METpa V CYUTBIBAETCA HAIIPSKEHUE OorpaHudyeHus V. PEHISL B UMITYJIBCHOM PEXUME)

) 3aJaHHbIC YCJIOBUS Yepr. 26
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TemmepaTypa oKpyKarollen cpeibl, KOPITyca WJIM B KOHTPOJIBLHOM TOYKE (1,5, 1,45, 1rep)-
Toxk orpannuenud (/).

JITMTETBHOCTD M CKBaXXHOCTh UMITYJIbCA (7, O) IPY U3MEPEHUH B UMITYJIbCHOM PEXHMME.

5. IIpoBoaMMOCTh JUOAA — PEryJaATOPA TOKA B PeXMME MAJIOr0O CUTHAJIA g,

5.1. Metoa AByX BOJIBTMETPOB

a) llenab

M3MepeHre TpOBOAUMOCTU OUOIA — PEryJsiToOpa TOKa B PEXUME MaJIOrO0 CUTHajJa IpU 3aJaHHOM
HaAMPSKEHUU PETYIUPOBAHUSL.

0) Cxema uaMepeHud (4yept. 27)
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D — v3mepsieMblil IO — PETYAATOP TOKA; R; — COMPOTUBIEHUE 3TOrO PE3UCTOPA HOJKHO OBITh 3HAYUTEJIBLHO HUXE 1/g; Kak

[paBwiIo, ucroab3yercd 3HadeHve or 10 mo 100 OM B 3aBUCMMOCTH OT YyBCTBUTEIHHOCTH BOJIBTMETPA; Ry — COIIPOTUBJIIEHUE 3TOTO

PE3UCTOPA JOJKHO 3HAYUTEJIbHO IIPEBLIIIATH COIIPOTUBIACHUE TeHepaTopa:; L — INPUMEHEHUE JAHHOM KATYINKU MHAYKTHUBHOCTU HE-

00s13aTENILHO; €€ HaJIM4YKre 00JIer4aeT HAaCTPOMKY Ha 3aJaHHYI0 padouyIo TOUKy; €, C, — maHHbIe KOHAEHCATOPHI JOJKHBI O0ECIIEYNBATD

3(PPEKTUBHOE KOPOTKOE 3aMbIKAHME HA YACTOTE U3MEPEHUS;, P — KHOMNOYHBIN MEPEKIIOYATEb UCIIOJB3YETCS TOJABKO IIPU U3MEPEHUN

Ve, V' — BOAbTMETP HOKEH 00JagaTb AOCTATOYHOW 4YYBCTBUTEJIbHOCTBIO; IIPU M3MEPEHUN HU3KMUX MHAYKTUBHOCTEN
MIPEAIIOYNUTACTCS MCIOIb30BATh CEJICKTUBHbBINA IIPUOOD

Yepr. 27

B) MeToarka usmMepeHus

YcTaHaBIMBAETCA 3aJJaHHOE 3HAUEHUE TEMITEPATYPHI.

PeryiupyeMbli UCTOUHUK HANpsKeHUs G HACTpauBaeTCS TaKUM O0OpPa3OoM, YTOOBI HA AUOIE — PETY-
JATOPE TOKA MOJYYUTH 3aTaHHOE MOCTOAHHOE HAIIPSKEHUE V.

[lepeximroyarenns S HAXOIUTCA B MOJOXEHUN [, C TIOMOIIBIO BOJBTMETPA V, UBMEPSAETCI 3HAUEHUE
Vi=1,- R;. 3aTeM TepeKIovaTesb O YCTAHABIUBAECTCA B MOJOXKEHUE 2 U UBMEPIETCA 3HAUEHUE V5, = Vg +

+ [ R, Toe V¢ — MmajJeHue MepeMEeHHOTr0o HAMPsSKEeHUd HAa AUOJIE — PETYJIATOPE TOKA:

Vy— V=V

[TpOBOAUMOCTE g, B pEXKUME MAJIOTO CUTHAJIA BBIYUCISIOT 110 POpMYJIE

R Z
ST RV,- V)

Ilpu V, >> V,
&
ST RV,

B) 3aJaHHBIE YCIOBUS

Temmepartypa okpyXkarolei cpeabl, KOpITyca Ui B KOHTPOJBHOM TOUKE (7,5, 1ine 11ep)-
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Hanpsckenue peryanpoBaHusd (V).
Yacrora uzmMepeHus (f).
5.2. MocTtoBoii MeToa (MOCT C ABYMS ILJICYaMH )

a) Lleab
VamMepeHre NpoOBOAMMOCTU AMOAA — PETYALATOpPa TOKA B PEXMME MAJIOr0 CUTHaIa IMPU 3aJaHHOM

HAMPSKEHUN PETYIUPOBAHUS.
0) Cxema usMmepeHud (4epT. 23)

B) OnucaHue cxeMbl U TPeOOBAHUY K HE o
MocT fo1KeH 001a0aTh HU3KUM COMPOTUBJIEHUEM 10 TIOCTOSH - ' A\
HOMY TOKY MEKIY BBIBOJIAMU, U IIPOTEKAIOIIIUN [0 HEMY TOK HE TOJDKEH
OKAa3bIBaTh BJIMSAHUE HAa TOYHOCTH U3MEPEHMUS.

KoHaeHcaTop C noiiKeH odecrieuynuBaTh 3PPEKTUBHOE KOPOTKOE
3aMbIKAHHME HA 4aCTOTE U3MEPECHUS.

r) Meroamnka U3MEpPEHUS

YcraHaBiamBaeTCsd 3aJaHHOE 3HAYCHUE TEMIIEPATYPHI.

[1pu oTCcyTCTBUU IUOA — PETYIATOPA TOKA OCYLIECTBIISICTCS Oa-
JIJAHCUPOBKA MOCTA.

MamepgeMblil TpUOOP BKIIIOYACTCS B UBMEPUTEIBHYIO PO3CTKY U
[IpU 10Ja4Ye 3aJaHHOTO HAIIPSLKECHUS PeryJMpoBaHUY BHOBb IPOU3BO-
AUTCY OATAHCUPOBKA MOCTA. 3aTEM C MOCTA CUUTHIBACTCYI 3HAYCHUE ..

) 3agaHHBIC YCIOBUS Yepr. 28

TeMmeparypa OKpyXKarwlleun cpebl, KOPIIyca Wi B KOHTPOJIbHOU |
TOHKC (T amb> 1, case’ 1, ref)-

Hanpsckenue peryaupoBaHus (V).

Yacrora usmepeHusa (f).

6. IIpoBoaumocTh HA U3rMdE BOJIBT-AMIIEPHONA XAPAKTEPUCTHKH g

JU1 n3aMepeHns IPOBOJIUMOCTHY B PEKMME MAJIOTO CUTHAJIA MOXHO MCIIOJb30BATh METOM, ITPUBEACH -
HBIM B II. D, IIPU YCTAHOBKE HAMNPSKECHUS PETYJIUPOBAHUSI HA 33JaHHOE 3HAUCHUE V.

/s

i

D — n3MepseMbId TUOI — PETYIISITOP TOKAa

I'nasa V. IPUEMKA U HAIEXKHOCTD

PA3JIEJI ITEPBBIN.
DJIEKTPUYECKUE UCIIBITAHUSA HA CPOK CJIYXKBbI

1. O0mue TpedOOBaAHNA

CMm. MBK 747—1, . VIII, pa3n. tpetunt, 1. 2, UMCIOILIUN aHAJTOTMYHOE HA3BaHUE.

2. CnenuajabnHbie TpeOOBaHMSA

2.1. IlepedeHnp UCNbITAHNNI HA CPOK CIYKOBI

B T1ads. 2 npuBOAUTCY NEPEYEHDb UCIIBITAHUM Ha CPOK CIVKOBI UIS BCEX KATETOpUM ITPUOOPOB.

2.2. YcJaoBHuA NPOBEACHUS MCIBITAHUN HA CPOK CJIYZKOBbI

YcaoBus npoBeACHUS UCIHBITAHUU W UCHBITATEIIBHBIE CXEMbl IIpUBEACHBI B Ta0Og. 2. IlpoBoaumeble
WUCIIBITAHUS YCTAHABJIMBAIOTCS B YACTHBIX TCXHUYECCKHUX YCIOBUSIX HA U3EJIUI KOHKPETHBIX THUIIOB.

2.3. Kputrepuu 0TKa30B M NapaMeTpbl—KpUTEPUH T'OJHOCTH IPH NMPUEMOCIATOYHLIX MCNBITAHUSIX

[lapameTpbl—KpUTEPUU TOAHOCTU, UX KPUTCPUU OTKA30B MU YCJIOBHUS U3MEPECHUU MPUBECICHBI B

Taoa. 1.

[Ipumedanue. IlapaMeTpbl U3MEPSIOTCS B TOU MOCJIEIOBATEIbHOCTU, B KAKOM OHU IIPUBEICHBI B Ta0J. 1,
TaK KaK M3MEHEHMUS T1apaMeTpoOB, BBI3BAHHBIE OIPEICICHHBIM MEXaHM3MOM OTKa30B, MOTYT OBITh MHOJIHOCTBIO WJIU

YaCTUYHO CKPBITHI U3-3a BO3ICUCTBUS IPYTUX U3MEPECHUM.

2.5. IIpouenypa, KOTOpO CJIEIAYIOT B CJy4ae OIMOKM BO BpeMs MCNIbITAHUMI

Ecau oTka3 nmpudopa BO3HHUK B Pe3YJIbTATE OLLIMOKY BO BpeM$ UCIIbITAHUS (HAIIpUMEP, HEUCITPABHOCTU
U3MEPUTEIIBHOTO WJIM MCIIBITATEJIBHOTO O0OPYAOBAHUS WIM OLIUOKHK OIleparopa), TO OH AOJIKEH ObITh
3aAPETUCTPUPOBAH B MIPOTOKOJIE UCIBITAHUI € YKA3aHUEM MPUUYUHBI OTKAa3a.
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Taoagwumma 1

IIapamMeTpbl — KpUTEPHH IOJHOCTH NMPU NPHUEMOCIATOYHBIX UCNBITAHUAX, NPOBOAUMBIX NMOCJ€E UCOBLITAHUNA HA CPOK

CJIY2KOBbI
HOHK%%%%B; HPH- rgae%?d};e?g;;égg_ Kpurepun orkazon!) YcnoBusa usMepeHnii
CurHaybHBIE Iy >2 x USL [Tpu BepxHEM 3HAYECHUU Vp, 3amaHHOM [Utst 1)
HOJIbI
Sinie Vi >1,1 x USL [1pn BepxHeM 3HaUeHUU [r, 3aaHHOM LIS Vi
Ip >2 x USL [Ipn BepxHeM 3HaueHUU Vp, 3a0aHHOM 11 [
OmnopHbIe V, [A|>1 % IVD? [Ipu [, 3agaHHOM [J11 HOMMHAJILHOIO 3HaYeHus1 V',
3
TMOMEL |A|>2 % IVD
r, >1,2 x USL
Vi >1,9x USL CM. coorBeTcTByIOlIMe 1Y
Ip >2 x USL [Ipn BepxHeMm 3HaYeHUM Vp, 3amaHHOM JUIA g
CTaBV Y - V, >USL IIpu 1, 3apaHHOM IS HOMUHAJILHOIO 3HAaYeHU V',
TPOHBI <LSL
r, >1,2 x USL

D USL — 3amannoe BEpXHEE MpeebHOE 3HAUYCHME.
LSL — 3ajaHHOE HUXKHEE MPEACIbHOEC 3HAYCHUE.
1VD — 3ajaHHOE ITEPBOHAYAJILHOE 3HAUYCHME IMapaMeTpa rmpuoopa.

2) JIng mpuOOpoOB ¢ JOMYCKOM, HE TpeBbImIamoimMm 1 %.

3) Nt mpubopos ¢ monyckom cB. 1 %.

Y Ecim U1 U3MepeHus /g B o0J1acTu po00d 3agaHa BeJIMYMHA VR, TO MOXET OBbITh UCIIOJIB30BAHO €€ HUXKHEE

3HAQUYCHUE.
Taoaruuma 2
Yca0BHUS NPOBEICHUS UCMBLITAHUN HA CPOK CJOY2KObI
YcaoBud UCIIBITAHUNA
[loaxotaccer [ lpnumeyanue
IPUGOPOB VlcribrTaHus VlctipITaTeNnbHBIE CXEMBI
Toxk Hanpsaxenue TeMmeparypa
Jloaro- DKBUBAJICH- CHHYCO- (CMm. MBK R; —
BEYHOCTh |T€H 3HAUYeHUIO |uaajibHOe Ha- |747—1, . VIII, HArPy304-
TOKa IIpU pac- |IIpsSKEHUE HA |pa3d.  TPETUU, HBIU PE-
ceuBaeMom Molll- |[yacrore dO wiau (1. 2.1.3) 3UCTOP
CurHaib- Hoctu P, makc. |60 I'u. [Tuko-
HbIC JTUOIbI WJIN 3aJJaHHOC BOE€ 3HaycHUE,
MAaKCUMAJIBHOE |paBHOE
3HAYEHUE BBbI- Vp Makc.
[IPSAMJICHHOTO
TOKA
O0par- V= HawBbiciag R¢ —
HOE CMeE- = Vp Makc. padoyas TeMIIE- TOKOOTpa-
[EHUE parypa, IIpU KO- HUYKMBAIO-
[IPU BBICO- TOPOU IIPHUJIO- LU PE-
CUrHajib- |KOM TeM- XeHo V'  npu 3UCTOP
HbIE IUOABI |IIEparype { ., Makc. WIHN
1., MAKC.
(B 3aBUCUMOCTHU
OT TOTO, Kakas
OTrOBOPEHA)
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OxoHuyaHUue maon. 2

YcinoBus UCIIBITAHUN
[loakmaccnol
Wcnberranuda W cnbiTaTenbHbIE CXEMBbL [Ipymeuyanue
IIPUOOPOB
Tok HanpskeHue Temniepatypa
J1oiro- [, Makc., 3aBUCHUT (Cm. MOK R¢—
BEUYHOCTb |KaK YKa3aHo B| OT /[, 747—1, . VIII, rOKOOIpa-
OnopHbIe COOTBETCTBY- pasl. TPETUM, HUYUBAIO-
AUOIbI U romux 1Y m. 2.1.3) I PE3UC-
CTAOUIIUTPO- rop
HEI V,
Rg>0,2
Iz
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MHP®OPMALIMOHHBIE JIAHHBIE

1. BHECEH MunucrepcrsoMm 3j1eKTpoHHOM npoMbinlieHHocTH CCCP

2. YTBEPXK/IEH U BBEJIEH B IEUCTBUE IToctanosiennem KoMurera CTAHIAPTH3AIMA ¥ METPOJIOTHH
CCCP ot 26.12.91 Ne 2128

Hacrosgmyii CTaHaAPT NOATOTORJAEH METOIOM NPAMOro NPUMEHEeHMs MeXAyHapoaHoro crangapra MOK 747-3—85
«ITonynposoaaukosbie npuOoOpbl. /ITuCKpeTHBIE MPUOOPLI U MHTErpAIbHBIE cXeMbl. HacTth 3. CurnajbHble
IMOABI» U MOJHOCTBIO €EMY COOTBETCTBYET

3. CCbUJIOYHbBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDbI

O06o3HauyeHue HT/l, Ha KOoTOpBIN JaHA CCHIIKA Homep niyHkTa

MBK 747—1—83 I'm. I, m. 1; ro1. 11, paszn. nepswra, nm. 1, 2, 3.1, 3.2;
pasa. BTopou, un. 1, 2, 3.1, 3.2; paszn. tperun, . 1, 2,
3.1, 3.2; rn. 111, pa3n. nepseiii, nm. 1.3, 3, 3.1, 3.5; pasz.
BTopou, mm. 1.2, 3.1, 3.2; 1. V, pa3a. nepBbii, II. 1,
Ta0J. 2

4. IEPEU3JAHUE. Uioas 2004 .

Ilepensnanue (110 COCTOIHUIO Ha arnpeib 2008 T.).
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