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Hacrosiuuii craHgapT pacnpoCTpaHsSeTCsl HA BHOBb MPOEKTUPYEMBIE 3JIEKTPOHHBIE U DJIEKTPUUECKUE
usnenus (nanee — U3Nenus), MpeaHasHaYeHHBIE ISl paboTHl HA AaBTOTPAHCIIOPTHBIX CPEACTBAX, U YCTAHAB-
JIUBAeT TPeOOBAHMUS K MX IMEKTPOMATHUTHON COBMECTMMOCTH MO KOHAYKTHBHBIM TIOMEXaM B GOPTOBBIX
CETSIX ¢ HOMUHAJIBHBIM HanmpsokeHueM 12 u 24 B, a Takke METOABI UCTILITAHUIA.

CraHmapT HE yCTaHABJIMBAET METONBI MCMBITAHMN I UCTOYHUKOB paguoniomex mo CT CHB 784
(TOCT 16842%).

1. OBIITUE I10JIOKEHHSA

1.1. DaexTpoMarHUTHAsA COBMECTUMOCTb M3ACIUIN XapaKTepHU3yeTCs IMTOMEXOYCTOMUMBOCTBIO K KOH-
IYKTUBHBIM TOMeXaM GOPTOBOM CETH aBTOMOOWIIS, 4 TAKXKE YPOBHEM COOCTBEHHBIX KOHIYKTUBHBIX TTOMEX,
HM3MepSEMBIX HAa BBIBOAAX MHUTAHMS.

TpeGoBaHus K 5I€KTPOMAarHUTHOM COBMECTUMOCTH CJIENYeT YCTAHABIUBATE AU(hhepeHIMPOBAHHBIM
CIOCOOOM B COOTBETCTBUM C TpeOOBAHUAMM HACTOAILIETO CTaHmapTra. OCHOBHBIMU (haKTOpaMHU TPH 3TOM
JIOJDKHBIL SIBJISITBCS YCJIOBUSI TIPUMEHEHMSI, a Takke (YHKIIMU, KOTOPBIE M3LENMS HOKHBI BBITONHATH B
aproMoomsie. [1py BHIMOMTHEHUU 3TUX TpeOOBaHUIM U3 CUMTAIOTCA COBMECTUMBIMH.

IIpoBepKy COOTBETCTBHUS M3IEAMSA TPeOOBAHUSIM HACTOSIIETO CTAaHIAPTa CJAEAYeT TMPOBOOUTH TIPH
MOCTAHOBKE M3IETUI Ha MPOU3BOICTBO, a TAKXKE MPU U3MEHEHUH KOHCTPYKLIUU M3ICTHIT HITH TEXHOJIOTHH
M3TOTOBJICHMS, €CAM 3T U3MEHEHMS MOTYT OKa3aTh BIUAHHE Ha TPeOOBAHUS K MX DJIEKTPOMAarHUTHOM
COBMECTUMOCTH.

1.2. TToMexOoyCTOMUMBOCTD M3LETUA XapaKTepU3yeTCsl DYHKIIMOHAIBHBIM COCTOSTHHEM H3ICTHS BO
BpEMS U TIOC/IC BO3ACUCTBUSA UCTIBITATEIBHBIX MMITYJIBCOB.

1.2.1. ®opma 1 mapaMeTpsl HCIBITATENBHBIX HMITYJIBCOB, KOTOPBIE TOJDKHE IIPUMEHSTHCS IS OIpe-
JEJICHUSI TIOMEXOYCTOMYMBOCTH M3EC/ i, IPUBEACHE! B II. 3.6.

1.2.2. C uensto muddepeHIIMPOBAHHOTO MOIX0IA K TPeOOBAHHMSIM TOMEXOYCTOMUMBOCTH HU3ICITHIA
YCTAHOBJICHB! 4 CTEMEHU KECTKOCTH BO3OEHCTBUS MCTIBITATENPHBIMU MMITYJIbCAMH, KOTOPEIE TIPUBEICHEBI B
M. 2.2. OTO MO3BOJIUT YYECTh PA3IMUHbIe YPOBHU HAMIPSKEHUS TTOMeX B GOPTOBBIX CETAX aBTOMOOWIICH TTPH
YCTAaHOBJICHUM TPeOOBaHUN K TOMEXOYCTOMUMBOCTH M3AENHSA WM XapaKTepHU30BaTh CBOMCTBA W3ICITHIA
IMyTEM TIPUMEHEHUS PA3IMYHBIX CTeNIEHEH TTOMEXOYCTOMYUBOCTH.

* Ha tepputopun Poccuiickoit ®enepauuu geiicteyer TOCT P 51320—99.
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1.2.3. B 3aBuCHMOCTH OT TpeOOBaHUH K (GYHKIMOHAIBHOMY COCTOSHHIO M3ICAUS BO BpeMS U
TMOCjAe BO3MEHCTBUS HCHBITATENBHBIX MMITYJIBCOB YCTAHABIWBAIOTCS CAEHYIOIINE (DYHKUMOHAIBHBIE
KJ1acCHl:

A — Bce (DyHKUMU HU3NeAWil BBEIMOMHSAIOTCS BO BpPEMS M IOCHE BO3ICHCTBUSA UCHBITATEIbHBIX
HWMITYJIbCOB;

B — Bce GyHKUMM M3OE/HIT BBITIOTHSIOTCA BO BPeMS BO3ICHCTBHSA HCTBITATEIBHBIX MMITYIBCOB,
OIHAKO 3HAUYEeHUS ONHOTO MM HEeCKOJBKHUX MapaMeTpoB MOTYT BBIXOAMTHL 3a IMpEeneibl HomycKoB. ITocne
BO3MEMCTBUSA 3HAYEHMS BCEX TTApaMETPOB BOCCTAHABIMBAIOTCH;

C — omHa WM HeCKOJIbKO (DYHKUMH U3ACINI HEe BHITOTHSIIOTCSA BO BPEMS BO3ICHCTBUS UCTIBLITATEIIb-
HBIX UMIYJIBCOB, OJHAKO MOCJIC BO3IEHCTBUS paboTOCTIOCOOHOCTh U3MEIN BOCCTAHABIMBACTCS;

D — omHa uam HeCcKONBKO (PYHKIMH He BEHIIOMHSIIOTCA BO BpeMs BO3NCHCTBUS MCHBITATEIBHBIX
uMItybcoB. Ilocae Bo3aelcTBrs paboToCNnOCOOHOCTh M3AEUSA BOCCTAHABAMBACTCS MPOCTON YIPABIAIOLLEH
onepauuei;

E — omna wim Heckoiabko (YHKIMIT HE BBINOJIHSIIOTCSI BO BPEMS BO3ICIHCTBUS HCIIBITATS/IBHBIX
HMITYJILCOB, TOCTAE OKOHUYAHWS BO3IEHCTBHSA PabOTOCITOCOOHOCTL M3IENHMSA HEe BOCCTAHABIHMBAeTCA 0€3
MPOBEACHUS pEMOHTA.

IIpumeuanue. CHIXeHHe paboTOCTIOCOOHOCTH 1O KJtaccy C AOIMyCKaeTcs ISl TaKUX M3ACNVI, KOTOPBIC
TPV HAIMYKMM B GOPTOBOM CETH ONpeneIcHHbIX BHIOB JICKTPOMArHUTHBIX ITOMEX Heo0sI3aTeTbHO TOJDKHBI (DYHKIINO-
HHPOBATb.

CHizkeH1e paboTOCIIOCOOGHOCTH 110 Kimaccy D momycKaeTcs It M3AeINii, ITs1 KOTOPBIX 3alATa IPOTHB ONPEAC-
JICHHBIX BHAOB 3JCKTPOMATHUTHBIX ITOMEX SKOHOMUYISCKH HE ONpaBIaHa.

Knace E npemycMatpuBacTcs Wi oGhOPMICHHS pe3yIbTaTOB MCTILITAHMIA.

1.3. VpoBeHb COOCTBEHHBIX IMTOMEX U3METNI XapaKTepH3YETCA:

1) BUOOM COOCTBEHHBIX MOMEX;

2) CTEMEHBI0 SMUCCHU TTOMEX.

1.3.1. CoOcTBeHHBIE TTIOMEXU TIOAPA3MEIAIOTCA HA CIICAYIOIIME BHIIHI:

1 — oTpulIaTeTbHBIE UMITYJIBCH HAMPSDKCHUS MOMEX € JUIMTEIbHOCTBIO UMIYJIbCOB

0,1 Mxc < £, < 2 Mmc;

2 — TMOJIOXUTEILHBIE HUMITYJBCHI HANIPAXKCHHA MOMEX € JUIMTCABHOCTHIO UMITYJIBCOB

0,1 mkc < #; < 0,05 Mc;

3 — UMOYJALCH HANPSDKCHUS MOMEX ¢ IJIMTEIBHOCTBIO MMOYILCOB 4 < (,1 MKC.

1.3.2. CreneHb SMMCCHM MOMEX OMpEAesieT TPeOOBaHUSI K YPOBHIO MOMEX M3AE/IHS ¢ YUETOM MOoMe-
XOYCTOMYMBOCTH IPYIHX JICKTPOHHBIX CHCTEM aBTOMOOHIIS TMPH COONMONEHHH MHTEPBAjJA MOMeX He
MeHee 3 ab.

VcraHoBJIEHO 4 CTENEHU SMUCCUHU TTIOMEX.

MpemensHbe 3HAYCHUS aMIDIMTYI MOMEX B 3aBHCHMOCTH OT COOTBETCTBYIOLLHX CTeleHeil SMUCCHU
MPUBEACHBI B 1. 2.3.

2. TPEBOBAHMA K DJIEKTPOMATHUTHOM COBMECTHMOCTH

2.1. TpeboBaHMA K 3JEKTPOMArHUTHON COBMECTUMOCTH H3AEJHI YCTAHABIMBAIOTCS B CTAHAAPTAX
U TEXHUYECKON NOKYMCHTAUMU HA KOHKDPETHBIC BUABL mM3aenauii. [Ipy 5TOM HeoOXOmMMO yKa3BIBATh
JaHHbIE:

MO MOMEXOYCTOMUYUBOCTH.

1) ucnonb3yemMble BUIBI UCTIBITATEIbHBIX UMIY/IbCOB;

2) CTENECHU XECCTKOCTHU BO3ACHCTBHSL,

3) TpeOyembie (DYHKLMOHANBHBIC KJIACCHI M3ACAMS ISl KaXKIOTO MCHBITATEIFHOTO HMITYJIBCA;

4) 4YHMCIO NPUMEHSIECMBIX UMITYABCOB (11 OAHOKPATHBIX MPU HEOOXOMHUMOCTH);

Mo AOMYCTUMOMY YPOBHIO COOCTBECHHBIX TTOMEX:

1) BuABI COOCTBEHHBIX MOMEX;

2) CTENCHU SMHUCCHHU TTOMEX.

IMpumepsr odopmacHUs TPeOOBAHMI K ACKTPOMATHUTHOM COBMECTHMOCTH U3JENHIl MPHBEICHBI B
Tabn. 1.
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Tabnmima 1

TpeGoBaHUs K TOMEXOYCTOMYMBOCTH

UcnreiTatenbHbIi CreneHs KeCTKOCTH DOYHKIMOHATBEHOE TMpumeuane
HMITYJIbC COCTOSAHYE
la He Tpedyetcs — IIpuGop HEMOCPEACTBEHHO COEG-
b He Tpebyeres - IVHEH C aKKyMYJISTOPHOI 6atapeeit
2 He Tpebyetcs —
3a 111 A —
3b 111 A —
4 v C 10 uMITyTBCOB
5 I D BrixiounTs Ipudop, 3aTeM CHO-
Ba BKJIIOYUTb
6 He Tpebyercs — —
7 He Tpebyercs — —
IIpodoancenue maba. 1
TpeGoBaHMsT K YPOBHIO COOCTBEHHBIX MTOMEX
Bun coGcTBEHHBIX TTOMEX CreneHb SMUCCUU TIOMEX IMpumeuanne
1 I Ilpm  pasMblkaHuK  padboUero
HamnpsDKeHUs] JOMYCKaeTCsl CTEeNeHb
2 I smuccenn 11
3 II —

2.2. I UCTIBITAHMS U3IEIUI HA MOMEXOYCTOMYMBOCTD MPU PA3TUUHBIX CTEMEH X XKECTKOCTH CIICIYET
MPUMEHSTH YKa3aHHBIE B Ta0J1. 2 MMKOBBIC 3HAUEHMS HATIPSLKEHUS MCTIBITATEIbHBIX UMITY/IBCOB, YKa3aHHBIX
B IL. 3.6.

Taonuma 2

IMuxosoe 3HaueHue Hanpsxenua U, B

Hcmeita-

TeTbHBIA g 6opToBbIX ceteil 12 B 1 60pTOBBIX ceTelt 24 B

MIMITYJTBC IIpu cTeneHu XeCTKOCTH

I I 111 v I II 111 v

la —25 —50 —75 —100 —50 —100 —150 —200
1b — — — — —275 —550 —825 —1100
2 +25 +50 +75 +100 +25 +50 +75 +100
3a —25 —50 —100 —150 —35 —70 —140 —200
3b +25 +50 +75 +100 +35 +70 +140 +200
4 —4 —5 —6 —7 —5 —10 —14 —16
5 +26,5 +46,5 +66,5 +86,5 +70 +113 +156 +200
6 —50 —100 —200 —300 — — — —
7 —20 —40 —60 —80 — — — —

2.3. YpoBHHU COOCTBEHHBIX TTOMEX MPH 3aTAHHBIX CTEMEHIX YMUCCHH TIOMEX HE TOJDKHBI TIPEBHIIATH
YKa3aHHBIX B Ta0J. 3 MUKOBBIX 3HAYCHHIT HANPSDKECHUSI.
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Taonuma 3

Bux INvkoBoe 3HauYeHHe Hanpsokenust U, B
006}‘;::;""' 1151 60pToBHIX ceteir 12 B 1151 60pTOBbIX ceTeli 24 B
oMex TIpu cTeneHn 3MUCCHUM TTOMEX
| 11 I v I II I v
1 —15 —35 —50 —70 —35 —70 —105 —140
2 +15 +35 +50 +70 +15 +35 +50 +70
—15 —35 —70 —100 —25 —45 —100 —140
+15 +35 +50 +70 +25 +45 +100 +140

3. METO/IbI UCITBITAHUM

3.1. A3MepeHHsI M UCTILITAHHS 3JIEKTPOMAarHUTHON COBMECTHMOCTH M3MAEHIl CJIEAyeT TPOBOINTL B
YCIOBUAIX, YCTAHOBJICHHBIX B CTAHAAPTAX HA M3ACHNSA KOHKPETHBIX THIIOB.

ITpu M3MepeHMAX M UCTIBITAHUSX B TA0OPATOPHBIX YCJIOBUSAX 3HAUEHHS pabOUMX HANPSKEHHMI JODKHBI
COOTBETCTBOBATh YKA3aHHLIM B TaO. 4.

HcnbiTanne mM3Ienus CaeayeT TPOBOIUTH TIPH TEMIIEpaType OKpyxkawowei cpensl (23+5) °C mwis
00BbeKTa UCTIBITAHWS, €CJTM MHOE HE YCTAHOBJICHO B CTAHIAPTAX HA M3ACAHSA KOHKPETHBIX THMIIOB.

Taonuma 4
B BoabTAX

HomuHanbHOE HampsixeHue PaGouee HanpsixeHHe

12 13,5+0,5
24 27,0+1,0

IIpumeuvanue. 3HaueHNsA paboyero HampsKEHUSI COOTBETCTBYIOT CPCAHEMY HANPSKCHHUIO GOPTOBOM CeTH
IpY pabOTAIOLIEM IBUTATENE.

TMopsmok npoBeneHUs U3MEPEHUI U UCTIBITAHUI TMPOU3BONBLHEIA. B ciyJyae, Korma i BCeX MCIIBI-
TAHUW NPUMEHSIOT MaJIO€ KOMUYECTBO OOBEKTOB UCIIBITAHUS, HEOOXOAUMO UCKITIOUUTh BO3MOXHOE HAKOII-
seHue 3GdHEKTOB OT OTAETBHBIX UCITBITAHUIA,

Heob6xonuMoe uncio 00beKTOB UCTIBITAHUI OKHO OBITH YCTAHOBJICHO B CTAHAAPTAX HA KOHKPETHEIE
U3IeTTUS.

3.2. VsMepeHUs1 ypOBHS COOCTBEHHBIX MIOMEX TOJLKHBI OTIPEICIUTH 3HAUSHUSI KOHTYKTHBHBIX TIOMEX
B LICTISIX MIUTAHUS ¥ YIPABICHUS U3LETUNA U TIPOBEPUTH COOMIOACHUE MPEACTBHO JOMYCTUMBIX 3HAYEHHIA.

JLns obecrieyeHNsT CPaBHUBAEMOCTH PE3Y/IBTATOB HATYPHBIX M J1A00PaTOPHBIX U3MEPECHUIA TTOCIISIHUE
C/IeAyeT TIPOBOAMTH C MCIIOMB30BAHUEM CTaHIAPTHOTO SKBUBAJICHTA OOPTOBOI CETH.

3.3. Ins usMepeHUs COOCTBEHHBIX MOMEX CICAYeT MPUMEHSTH 3alOMHHAIONIIMI OCLHOIIOrpad co
C/ICAYIOIIUMH TTAPAMETPAMH:

1) mmpuna momocsr — 100 MT'w;

2) ckopocts 3amucu — 100 cM/MKC;

3) BxomHast YyBCTBUTEIBLHOCTE — 0,1 B/cMm;

4) TOo4YHOCTH U3MepeHuss — He Gonee 10 %.

JlomyckaeTcss MpUMEHSITh OPYTUE CPEICTBA M3MEPCHUI, 0DECNICUMBAIOLIME HEOOXOIUMYIO TOYHOCTh
U3MEpPEHUIA.

3.4, [Ins mpoBeOeHUS U3MEPESHUIN HANPSKEHUS IMTOMeX HEOOXOIUMO UMETh;

1) MCTOYHUK NMHUTAHUS;

2) cuIoBOIl BEIKTIOUATENb, 00ECTICUHBAIOLINI CBOGOMHOE OT BUOpALIMM TPephIBaHIE Paboyero ToKa;

3) sKkBUBaJICHT OOPTOBOI CETH.

B kauyecTBe 3KBUBAJCHTA CETH MPUMEHSIOT MACCHUBHBII UYETHIPEXIMOMOCHUK, CXeMa M TIapaMeTPHI
KOTOPOTO TIPUBENEHBI HA uepT. 1.
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A — BBIBOJ 3JIEKTpOCHAOXeHMs; B — coeIrHeHMe ¢ Maccoii; P — BBIBOL M3MEPAEMOTO OGBEKTA
Yepr. 1

HMHIyKTHBHOCTh SKBUBAJICHTA OOPTOBOI CETU CJEAYET BBINOJHATH B BHMAE KATYLIKUA C BO3IYLIHBIM
cepmeyHUKOM. Ee akTMBHOE CONMPOTUBACHUE HE HOJDKHO MpeBbIIaTh 5 MOM. DKBHUBAJICHT GOPTOBOM CETH
JOJDKEH OBITh CKOHCTPYMPOBAH TaKUM OOpa3oM, YTOOBI 3HAYEHUE BXOIHOTO COMPOTHBIEHHMS KOPOTKOIO
3aMBIKAHMS Ha BBIBOJIE M3MePSIeMOro 00beKTa Z, B muana3oHe 4yactor o1 0,15 mo 100 MT'1[ coOTBETCTBOBAIO
TEOPETHMYECKOM KPHBOI C MOTPEITHOCTRIO B mpenenax +10 % (uept. 2).
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Yepr. 2

JUnst M3MepeHUsT HAMPSCKEHHS TIOMEX HCCNIENyeMOe H3IEIHE MOAKIIIOUAIOT K MCTOUHHKY TMHTAHHS Yepes
SKBHBAJIEHT OOPTOBO# CETH U CWJIOBOI1 BBIKITIOUATe b, COeMMHEHHBIIH MPOBOI MEXIY SKBUBAJICHTOM GOPTOBOI
CETH M HU3MEPSACMBIM OGBEKTOM HODKEH OBITh O¢3 m3rmboB M mMeTh mmHY (0,5+0,05) M. Ocuwuiockon
TIOIKJIIOYAIOT K SKBUBAIEHTY CETH CO CTOPOHBI U3MePSIeMOTo 00bheKTa. CxeMa M3MepeHHs TIpUBEICHA Ha YepT. 3.

CxeMa H3MEpeHHs HANPSIKCHHS MOMEX

=
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Oeuunnackon

A — aKKyMyJATOp; S — MOIUHBIK BBHIKNIOYATENb; R, — Harpy304HOE CONPOTHBJICHHUE

Yeprt. 3
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H3MmepeHnsa TPOBOMSAT BO BCEX BO3MOXHBIX peXuUMax padoTH, a TakKKe TPU TPHUBCACHUU B
JEUCTBUE UMEIOLIMXCS DJAEMEHTOB YIMPABACHUA U MPU PAa3MBIKAHUU LENU MUTAHUSA CUIIOBBIM BBIKJTIO-
yaresieM. [locie pasMbiKaHusa paboyero HampsCKeHUST HATPY30YHBINA Pe3uCTOp R, CIyXUT IS MOIEIHU-
POBaHUS AKTUBHOTO COMPOTUBIAEHUS TeX MOTpeOuTeNeii, KOTOpHE MOOKIIOUEHB MapaieibHO K
U3OEAUI0 B OTACACHHONW OT UCTOYHUKA MUTAHUSA YacTU OOPTOBOU ceTH. CaenyeT MPUMEHSATH MAJOUH -
NYKTUBHBIH pe3uctop 40 Om.

OnopHBIM MOTEHLMAJIOM TIPH U3MEPEHUH TMMKOBOTO 3HAUYCHUS HanpsokeHusT U; COOCTBEHHBIX TTOMEX
BUIOB 2 U 3 gBnsgercd pabouee HampsokeHUe OOpTOBOM CeTH: I BUmA | — «HY/NeBOIl» TOTEHIIUAI.
JUTMTETbHOCTh MMIYJILCOB COOCTBEHHBIX TIOMEX f; M3MepsieTcsl Ha ypoBHe 10 % NUKOBOrO 3HAUCHHS
aMIUIUTYABl UMITYJIBCA.

3.5. IIpu npoBeneHUM UCTBITAHUI HA MOMEXOYCTOMUYMBOCTD MCMBITYEMOE M3ACIHUE MOAKIIOYAIOT K
HMMTATOPY TMOMEX, CO3IAI0IIeMy HOPMHUPOBAHHBIEC HCIBITATEIBHBIC UMIYILCHL (M. 3.6) U pabouee Hamps-
XeHue OOpTOBOI CETH.

IMorpewrHoCTh MUKOBOTO 3HAUCHUS U; UCTIBITATENBHBIX UMILYTbCOB MPU HEHATPYXKEHHOM MMM -
TaTOpE MOMEX TOJIKHA COCTABIATh He Oosee tumoc 10 %, mist OCTaapHBIX MApaMeTPOB — B Mpeaeax
+10 %.

Jg coenMHeHUsT IMUTATOPA NMOMEX ¢ UCTTBITYEMBIM OObEKTOM IMIPUMEHSIOT COSAMHUTEIBHBIM MIPOBO
nauHoi (0,5£0,05) m.

IMpu wcneiTaHNM HA TIOMEXOYCTOMYMBOCTDL TIPOBEPSIOT (HYHKIIMOHAIBHOE COCTOSTHME W3ICIHS TI0
kinaccam ot A 1o E B coorBercTBUMM ¢ 1. 1.2.3.

H3nenue crenyer moaBepraTh BO3NCHCTBUIO UCTIBITATETLHBIX UMITYJIBCOB, SIBJISTIOLIMXCS XapaKTePHBI-
MU JJISL YCIOBUIA €r0 SKCIUTyaTAUMM Ha aBTOMOOUIE.

MUHHUMANTBHOE KOMUYECTBO UCHBITATCIBHBIX UMITYJABCOB (IMIPOIOJKUTENBHOCTD UCIIBITAHUS ), HEOO-
XOJUMBIX JJII OMHOTO UCTBITATENLHOTO IIWKJIA, TIPUBEACHO B TaOM. 5.

Taonuuma 5

HcnbITaTenbHbIM UMITYIBC I%ﬁgl;[;fg::ﬁxxﬁﬁl:;ﬁzz Hnrepean MEXILY MMITY/IbCaMHU
(IIpOTOMKHUTENBHOCTD HCIIBITAHHS) (cepueit MMNIYTLCOB), C

la 5000 uMmyabcoB Or0,5m 5

1b 100 umnyabcoB Or0,5m 5

2 5000 uMmnynbcoB Or0,5m 5

3a ly 0,1

3b lu 0,1

4 1 uMnyase (CM. npuMeyaHue)
5 1 mMnynse (CM. npuMeyaHue)
6 1 mMIyNBC (CM. npuMevaHue)
7 1 uMnynse (CM. npuMevaHue)

IIpuMeuaHue. [y DOBTOPHOTO BO3NCHCTBHA HEOOXOOHMO OGECTIEYMBATh HMHTEPBAIBI B 1 MHMH MexXmy
VIMITYJIbCAMH.

3.6. UcnbiTaTenbHble HMITYJIbChI
Henvimamenvrwiii umnyasc 1

HcnbTaTenbHBI UMITYIBC 1 MOIEIMpPYeT MEPEXOTHBIE TPOLECCHI, KOTOPhIE BO3HMKAIOT NMPH OTKJIIO-
YEHUU TMAPAJUICTBHBIX MHIYKTUBHBIX Harpy3ok. HacTodmmit MCHBITATeIbHBIH UMITYJIBC JOJKEH MpUMeE-
HATBCA LI UCTIBITAHUSA M3AETUI, KOTOPHIE TIOMKIIOUAIOTCSI K GOPTOBOM CETH TaKUM 00pa3oM, YTOOBI MpH
OTKJTIOYEHUM MHIYKTUBHOMN HArpy3KH OHU OCTAIUCH NapajUIeIbHO MTOAKIIOUYeHHBIMU, PopMa U mapaMeTpsl
uMITysbca 1 MpuBeNeHHBI Ha YepT. 4.
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Hcnpraremsubni mMmyibe 1

7,
7]
%
04 =
3
l_‘
# N 3
v 90% —

TTapamerpn pu 12 B:

U; — or 0 mo munyc 100 B;
Ri =10 OM,

Ly =2 Mc;

t. = 1 MKc;

HhH —or0,5m05c¢;
4 = 200 mc;

1 < 100 Mkc

IIpuMeuaHue Bpems Mexay OTKMIOUEHHEM paGoOuero HAMMPSIKCHASA W MONAYCH MCNBITATCILHOTO UMIY/IbCa
3 DOJKHO ObITb MMUHMMAJIBHBIM.

Hcnoimamenvriil umnyaoc 2

HcnpiTaTeNbHBIN UMITY/IBC 2 MONENTUPYET MEPEXOOHbIE MPOLECCHI, KOTOPHIE BbI3BAHBI BHE3AIMHBIM
MPEPHIBAHUEM TOKA, TOJABAEMOTO WHIYKTMBHBIM HCTOYHHKOM B OOPTOBYIO CeTh. TaKHMe MepexOmHbie
MPOLIECCH BO3HUKAIOT, HAPUMEP, KOrAa OIBUTATE/b ITOCTOSHHOIO TOKA, KOTOPBIH MOAK/IIOUEH K TOMY Xe
BBIKJTIOUATETIO, UTO M CUCTEMA 3AXKMIAHUS, TIOCIIE BHIKJTIOUEHHS 3QKHTAHNA M3-3a MEXaHHYECKOM HHEPLIHM
MPONOJIKAET paboTaTh KaK reHepaTop. IIpH KaxkaoM mepekIioueHHH CUCTEMBI 3AKUTaHIA Ha OTK/IIOUEHHOM
MUTAIOUIEM MPOBONE BO3HMKACT MUKOBOE 3HAUCHHE HamnpsokeHus, dopma M mapaMeTpel UMIyiIbca 2

MPpUBEICHBI HA YepT. 5.

Tq

ITapameTpsl ipu 24 B:

VCIIBITATS/IbHBI UMITY/IbC la
U; — ot 0 no munyc 200 B;
R — ot 10 g0 50 Om;

Iy = 2 Mc;

t, = 3 MKc;
Hi—or0,5m5c;
t = 200 mc;

13 £ 100 Mkc

Yepr. 4

HMCTBITATEbHBIIT IMITYNIbC 1b
U; — ot 0 mo munyc 1100 B;
R; — ot 50 mo 200 Owm;

14 = 1 mc;

. = 9 MKc;
fi—or0,5m05¢;
t = 200 Mc;

123 < 100 Mxc
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Hcnwraremunbiii mMuyibe 2
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ITapameTpn nipu 24 B:

TlapameTps npu 12 B:
U; — ot 0 go rwmoc 100 B;

U; — ot 0 po wmoc 100 B;
R, =10 OM; R, — ot 10 mo 50 Om;
Hi—or0,5m5c¢; t3 = 0,05 Mmc;
1 = 200 mc; t. = 1 MKc;
t3 = 0,05 mc; 4 —or0,5m 5c¢;
t, = 1 MKc. t = 200 mc.
Yepr. 5

Hcnvimamenvtvie umnynvcol 3a u 3b

HcnplTaTenbHble UMITYJIBCH 32 U 3b MOIENMMPYIOT MMKOBBIC 3HAYCHUS HAMPSKCHUIH, KOTOPhIE BO3-
HMKAIOT ITPY KOMMYTALUMOHHBIX Mpoueccax. Ha mapaMeTphl THX UMITYIBCOB OKa3bIBAIOT BIMSHUE 3HAUCHUS
pacmpeIeneHHBIX eMKOCTeH W MHIYKTUBHOCTEH OopToBOii cetn. DopMa M mapaMeTpsl MCIBITATETBHBIX
MMILYJIECOB 3a u 3b mpuBeneHBI Ha uepT. 6 u 7.

Hcnprrarempuniii uMnyise 3a

Uh
7y s
U
oA A / > ty
Sy / |
0
. =
7
y_ 90
Tlapamerps! npu 12 B: Tlapametpsl ipu 24 B:
U, — ot 0 no munyc 150 B; U, — ot 0 no munyc 200 B;
R, = 50 Om; R, = 50 Om;
t3 = 0,1 MKc; t3 = 0,1 MKc;
t. = 5 Hc; t. = 5 Hc;
4 = 100 Mxc; t; = 100 Mxc;
t = 10 Mc; t4 = 10 Mc;
ts = 90 mc ts = 90 mc.

Yepr. 6
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HMcnvrarenmsubiii mmmyine 3b
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IMapamerps! Tipu 12 B: ITapameTpsl npu 24 B:

U; — ot 0 mo wmoc 100 B;

U, — ot 0 mo mmoc 200 B;

R; = 50 Om; R, =50 Om;

I = 0,1 MKc; t4 = 0,1 MKc;

I = 5 HC; t, = 5 HC;

1 = 100 Mke; 4 = 100 Mxkc;

1y = 10 Mc; fy = 10 Mc;

5 = 90 mc t5=90 Mc.
Yepr. 7

HenvimamenwvHoili umnyasc 4
HcnbiTatenbHBIN MMITyTbC 4 MOIETUPYET IOCAanKy HANpPsKCHHA TMUTAHMSA, KOTOPBHIH BbI3BIBAETCA
BKJTIOYEHUEM CTapTepa IBUTATesI BHYTPEHHETO CropaHus (MyJbCaluy NpH MPOKPYYMBAHUU CTApTEpa HE

yunthBaotes), opma u mapaMeTpbl UMIYTbCa 4 TIPUBEICHBI HA YepT. 8.
Hcnvirarebubiii uMayjbe 4

Uy
Ug

Ug

r/* Ts 77

~+

fa ff

-

TlapameTpnl ipu 12 B:

U, =12 B;

U, — ot muHyC 4 1o mwiioc 7 B;

U, — ot munyc 2,5 no munyc 6 B, ecnu |Uy| < |Uy;
R; = 0,01 Om;

tg — o1 15 no 40 mcl;

t7 < 50 Mc;

g —ot 0,5 no 20 c;

4 <5 Mc;

t — ot 5 10 100 mc?.

TlapameTps ipu 24 B:

U,=24B;
U; — ot munyc 5 1o munyc 16 B;

U, — or munyc 5 5o munyc 12 B, ecm |U,| < |Uy;
R, = 0,01 Om;

ts — ot 50 go 100 mc?;

t7 £ 50 mc;

tg — o1 0,5 10 20 c;

£ <10 Mc;

t — ot 10 mo 100 mc?.

Yeprt. 8

21) KOHKpeTHOE 3HAaUYeHME CAEAYET YCTAHABIMBATD B 3aBUCUMOCTH OT IIPEAYCMOTPEHHOTO IIPUMCHEHUST M3IEIIHA.
) f = 5 MC — TUIIMYHBIH ciydvail, KOTga JBUTaTe/ib BHYTPEHHETO CTOPaHMsA HAYMHACT paboTaTh B KOHIIC IIYCKO-

BOro mpouecca; & = 100 Mc — THUIOUYHBINA CIy4dail, KOTna OBUTATEIL HE 3aIIyCKaeTCs.
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Hcnoimamenvuviti umnyave 5

HcnbiTaTenbHbl MMIYABC S5 MOJEIUMPYET MepeXOJHBbIH MpOolEece NMpH peXuMe cOpoca Harpysku, a
TaKXe pa3sMbIKaHUS aKKYMYJIITOPHO#M 6aTapeu B TO BpeMs, KOIIa OT FCHEPATOPa €1IE MPOAOIKACTCH MoJaqa
3apsSHOTO TOKA, a Jipyras Harpyska OCTaeTCsl B LIEMM TeHepaTopa. AMIUIMTYIA NMEPEXOMHOro mpouecca
3aBUCHT OT 4YHMCJa OOOPOTOB M OT TOKA BO30YXIHCHHUS TeHEpaTopa B MOMEHT pa3MBIKaHMsI OaTrapeu.
TMponomXUTENBHOCTD MEPEXOAHOTO TIPOIIECCA ONMPEAEISIOT, IJIABHBIM 00pa3oM, MOCTOSHHON BPEMEHH LIETTH
BO30OYXICHHSI M aMIDTUTYIOH HMITY/ILCA.

COpoc Harpy3ku MOXeT BO3HMKATh M3-32 KOPPO3HH Kabessl, TI0X0ro COeTHHEHUS 3AKMMOB OaTapeu
WIH KOIma MO TIPHYHMHE BHYTPEHHETO Pa3sMBIKAHMSA OaTaped NpepeIBacTCsA 3apamHbli TOK. DopMa H
napaMeTpbl MCMIBITATEIBHOTO HMIYJIbCa 5 MpHBEICHBI HAa uepT. 9.

Hcenprare bl HMIYILC 5

vp =12
T
|90
3
0% -
uL Q R
7
[MapameTpn mpu 12 B: TapameTps! ipu 24 B:
U; — ot mumoc 26,5 no mwmoc 86,5 B; U; — ot mmoc 70 go mumoc 200 B;
Ri — o1 0,5 no 4 Om; R — ot 1 10 8 Om;
I3 — ot 40 10 400 Mc; 13 — ot 100 1o 350 mc;
t — ot 5 0o 10 mc. t.= 10 Mc.
Yepr. 9

IIpuMmeuaHus:

1. BHyTpeHHee COMpOTHBRICHUE TeHepaTopa B CIyuae pexXuMa cOpoca Harpy3kM SBisgeTcs QYHKIMeH 4acTOThI
BpallleHNs1 TeHepaTopa U 3apsIHOTO TOKA.

2. BHyTtpeHHee CONMpOTHBICHUE R; TeHepaTopa IS MCIBITATSIbHOTO MMIIYJIBCA 5 PacCUMTHIBAIOT 1O GOpMyIie

R = 10 UHOM Mpeitcrs
' 0,8 [y - 12000 vam !’

rae Uyoy — HOMUHATBHOE HATPSKEHUE TeHepaTopa;
Lon — HOTYCTHMBIH TOK IPH 4acTOTe BpalleHMs reHepaTopa 6000 MuH "L
Mpeitcrs — ACHCTBUTENBHAS 4aCTOTA BPALICHUA.
3. ITapaMeTpnl MCHBITATEIBHBIX UMITYTLCOB 3aBHUCST IPYT OT OPYTa, MpHYeM OOJIbIINE 3HAYCHHS ITHKOBOTO
HaIlpsIXCHUSI B3aWMOCBSI3aHBl ¢ OONBIIMMM 3HAYEHWUSMM BHYTPEHHETO COMPOTUBIACHUS R; M IIUTEIBHOCTHIO
MMIIyJIbCa 1.

Henoimamenvuwiii umnyave 6

HcnibiTaTe/bHBIA UMITYJIBC 6 MOIEMPYET MEePEXOIHEBIN MPOLIECC, KOTOPBI BO3HUKAET MPH MpPEePhHIBa-
HHMM TOKA KaTYIIKHM 3aXHraHusa. @opMa U mapaMeTpbl HMOyIbca 6 npuseaeHsl Ha yepT. 10.
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HcnbiTare/bHbii HMOYIbC 6
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| A

Ys

- 207

1
T

ITapamerps mpn 12 B:
U; — ot 0 mo munyc 300 B;

Ri = 30 Owm;
tg = 300 MKkc;
1, = 60 Mkc;
H=15¢;

t; < 100 Mkc.

Yepr. 10
IIpumeuanue. BpeMa MeXTy MOMEHTOM OTKTIOUEHHUS paboyero TOKa ¥ MOMEHTOM MOAAYX UCTILITATEIbHOTO
VIMITYJbCa #3 DOIKHO OBITH MHUHMMAJTBHBIM.

Hcenovimamenvrotii umnyavc 7

HcnbiTaTeTbHbI UMITYABC 7 MOAETUPYET PEXHM, BBI3BAHHBII MCUE3HOBCHHEM SJIEKTPOMArHUTHOTO
TOJTSL TEHEePATOPa NP OTKJIIOUEHNH ABUrates s, PopMa M mapaMeTphl MMITY/Ibca 7 MIPUBEACHEL Ha JepT. 11.

HcnbiTaTennusii aMuyabe 7

U 4}\
%
Ua

0 0% e F ITapametpsl nipu 12 B:
“ U; — ot 0 mo munyc 80 B;

> . R =10 Om;

A 13 = 100 Mc;

Tr t. — o1 5 0o 10 Mc;
'y 1 < 100 mc.

Yepr. 11

IIpuMeduaHue BpeMsd MexXTy MOMEHTOM OTKIIOUCHUS PaboYero HAIPsSKeHNS M MOMEHTOM TTOJaYN MCIIbI-
TaTETBHOTO MMITY/IbCA 3 HOJDKHO OBITH MMHVMAJILHBIM.

3.7. B pesyabTaTax MCIBITAHUH HU3AEIHIT HA IIOMEXOYCTOMUMBOCTD JOJIKHBI OBITh OTPaXKeHBI (hyHK-
LMOHAJIbHBIE KAACCHI, K KOTOPBIM OTHOCSITCSA M3ACIMS MIPH BO3AECHICTBUM HA HUX UCTTBITATCIBHBIM UMITYITh-
COM pa3TUYHON cTemeHM XecTKOocTU. IIpumep oGhOpMIeHHS pe3yAbTaTOB WCHBITAHUSA M3IEAUNA Ha
MOMEXOYCTOMYHMBOCTD TIpHBEACH B TabiI. 6.
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Tabawmmaéb
Pe3yabTaThl HCILITAHME HA NOMEXOYCTOHIMBOCTD
ch;ggi::mm OYHKIHOHAILHBII KJIACC IIPH CTEMEHH XECTKOCTH Mprmeuarme

I 11 I v
la A A A E
1b A A E —
2 A B C E _
3a A A B C
3b A A B C
4 B B C C
5 C C E —
6 He ncnons3oBanca He nMeert uncnosoro 3HaveHus
7 He ncnons3oBanca ﬁg’:m ei%iggMomem{m Crydace

Pesynbrarhl H3MepeHHI COOCTBEHHBIX MOMEX JIOJLKHBI OTPAXATh CIACAYIONME MOKA3ATEIH:
1) mukoBbIe 3HaYCHHUS aMIUTUTYIBl U;
2) INAUTEIBHOCTh UMIYJIBCOB #y U (MJIM) CEPUH UMITYJbCOB.
PesyabTaTel M3MepeHHI U UCTIBITAHMM, KOTOPHIE CNYXKAT AJiS MPOBEPKH BHITIOJHEHUS TPeOOBaHHii
m. 2.1, cnenyer opopMILITH B COOTBETCTBHH C TaO. 1. [IpuMep odopMIeHUS IPOBEPKH ICKTPOMATrHUTHOIM
COBMECTHUMOCTH M3E/MS MpUBeIeH B Ta0. 7.

Tao6nuuma7

Pe3synbTaThl HMCIBITAHHN HA TIOMEXOYCTOMYNBOCTD

HcnbrraTeIbHBIN MMITYIBC

CreneHb XeCTKOCTH

DOYHKIMOHANBHBIA KJ1acC

[Ipumeyanue

3a 11 B
3b 11 A
4 v C
5 I C

TpeboBaHNEe HE BBHIION-
HSIeTCS

IIpoodonscenue ma6n. 7

H3mepeHHBIE YPOBHY TIOMEX

Bua cobGcTBEHHBIX TIOMEX

CremneHb YMUCCHM MTOMEX

IMpumeuanue

1

II

2

I

3

I

IlepexomHeiit Tpouecc NpH OTKIIOUCHHH
pabouyero HampsKCHUA
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IIPHIOXEHHE
Cnpaesounoe

TEPMHWHBI, TIPUMEHSIEMBIE B HACTOAIIEM CTAHJIAPTE, U UX IIOACHEHUA

Tepmun

IMosacHenne

DNEKTPOMarHuTHasi COBMECTUMOCTD

Boprosast cerb

Hanpsixenue momex

YpoBeHb MOMeX

TTomMexoycTOMYMBOCTD

CreneHb MOMeXOyCTONYMBOCTH

DKBHUBAJICHT CETH

HcnbiTaTeIbHbIA MMITY/IBC

HMmuratop nomex

CnocobHocTs m3nemmns (y3na, mpuoopa, CHCTEMbl) BHIOMHATD Tpe-
JYCMOTpeHHBIC )YHKIIMM B OIPEACICHHON JICKTPOMArHUTHOH cpene
6e3 3/IeKTPOMarHUTHOTO BO3NCHCTBUA Ha 3Ty cpeay OoJbliie AOIyC-
THUMOTO YPOBHS

COBOKYIHOCTh IIPOBOIOB IHMTAHUSA ABTOMOOMIIA, BKIIOYas KYy30B,
HCTOb3YEMEI B KAYECTBE OOPATHOrO IIPOBOAA

Bce u3MeHenmsi paGouero HAINpPSIKCHUS IO CPaBHCHUIO CO CTa-
LUOHAPHLIM COCTOSHHEM, KOTOPEIC MOTYT HapymaTh padoTo-
CIIOCOOHOCTD M3IEIHS

TTukoBbIe 3HAYCHYS HaHpﬂ)KCHHfI TIOMCX, I3MCPACMBIC Ha BbIBOJAX
INTAHUA N3OSN B ONIPEACIICHHBIX YCIOBUAX U3MCPCHMA

Cpo¥icTBO M3nenusi paboTaTh MO BAMSHUEM HAIPSKCHUS TTOMEX
663 HYHKIIMOHANBHBIX HapyIICHII

CBOMCTBO M3ACAVS BBIICPXKHMBATL 3aTaHHOC (HYHKIIMOHAJILHOE
COCTOSTHVIC ITOJ BO3NCHCTBHCM OINPCICIICHHBLIX HMCIBITATCIBHBIX MM-
MIYALCOB ONPEICICHHBIX CTENeHEH KSCTKOCTH Ha BHIBOAAX IMATAHHS

YcTaHOBKaA, C IOMOIIBIO KOTOPOH NMPH M3MCPCHHSX HaNpSKCHUS
TOMEX MOIECIUPYIOT CPCOHMII MMIICHAHC NMPOBOAOB IHUTAHMS aBTO-
MOOWIS

NMirynbe HaNpsiKeHus1, C MOMOILUBIO KOTOPOTO MOIAEMPYIOT XapaK-
TEPHBIE MMapaMeTPbl OTIPCACIICHHOTO THIIA HATIPSDKEHHS moMex. OH ciry-
XHT IS UCTIBITAHHA JICKTPOHHBIX M3IE/HIA HA MTOMEXOYCTOINYHBOCTD

IIpubop WA reHepanMy UCILITATEIBHBIX HMITY/IbCOB
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