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FTOCYJAAPCTBEHHBIU CTAHIAPT POCCUUNCKOHN ®OEAEPAIILUU

WHTepdhelic MarucTpaabHbIi MOCAEeA0BATEIbHbIM CHCTEMbI AJEKTPOHHBIX MOAY.IeH
TECTUPOBAHUE KOMITOHEHTOB ®U3NYECKOU CPE/1bl
Oo0mne TpedOBaHMI K METOJaM KOHTPOJIA

Bus serial interface of electronic modules system. Test-plan for production units of physical medium.
General requirements for test methods

Jlara sBenenunsa 2004—01—01

1 O0aacTtp npuMeHeHus

Hacrogmuil ctanaapT pacrpocTpaHsieTcsl Ha KOMIIOHEHThI (PU3UYeCKOU cpeabl (MHPOPMAllMOHHON
MarucTpajy) Imociaea0oBaTeJIbHOro nHrepdeica cCUCcTeMbl JICKTPOHHBIX MOAyJIeH (1aree — UHTepdelic) 1o
[OCT P 52070.

CraHaapT ycTaHaBJIUBACT TPEOOBAHUS K TECTaM:

- pa3BeTBUTEIICH C TpaHCPOPMATOPHON UM HEITOCPEACTBCHHOI CBS3BIO;

- COTJIACVIOIIUX PE3UCTOPOB:

- Kabemae MHPOPMAMOHHOW MarucTpatu.

2 HopmaTuBHble CCBLIKH

B HacTtogiieM ctaHaapTe UCITONb30BAaHA CChIJIKA Ha CJICAVIOIMN CTAaHAAPT:
['OCT P 52070—2003 HMutepdeilc MarucTpajabHbId TOCICAOBATCIILHBIN CUCTEMbBI 3JICKTPOHHBIX MO-
ayyiaeid. Oouue tpedboBaHUs

3 Tepvmunsl u onpeneeHus

B HacrogiueM cranaapre rnmpuMeHeHb! TepMUuHb! 1o [ OCT P 52070, a takke cieayioliue TEPMUHBI C
COOTBETCTBYIOIIMMHU OIIPEACTICHUSIMU:

CHTHAJIbHAA JIMHHUSA (NPOBOAHHK) BBICOKOr0 (HHU3KOr0) YpPOBHA: DJICKTPUUYCCKUIN ITPOBOJAHUK Kabdessd
MHQMOPMALIMOHHON MarucTpaaiu, CiayxXallui 11 repeaady KooUupoBaHHBIX CUTHATIOB BBICOKOTO (HU3KOTO)
ypoBHd 1o [ OCT P 52070.

Ka0eJb MarucTpajibHoi IMHLI: Kabdenb, BBIMOJIHEHHBIM B BUAC BUTOM 3JICKTPOIIPOBOJIHON 3KpaHHUPO-
BaHHON ITapsbl IMPOBOAOB C HAPYKHOW 3alIUTHOM OOOJIOYKOW U 3JICKTPUYCCKUMU pazbeMaMU Ha KOHIIAX.
[Ipu cObopke ¢ pa3BeTBUTEISIMU Kabeslu o0pasyioT OOILYIO0 MarucTpajbHVIO HLIMHY UHTepdeuca.

Kaoeip nuieiiga: Kadenb, BBIITOTHCHHBIM B BUAC BUTOU 3JICKTPOIIPOBOAHON 3KPaHUPOBAHHOU IMaphbl
[MPOBOJIOB ¢ HAPYKHOU 3aLLIUMTHOM OOOJIOUYKON M BJICKTPUYCCKUMU pasbeMaMM Ha KOHLAX, 00eCIeyrBao-
[IUHN MOAKITIOYCHUE yCTpoUCcTBA UHTEepderca K pa3BeTBUTCIIIO.

3aTyxaHue B Kaoese: [loTrepu MOIIHOCTHU B Kabese Ha eAMHUIY JUITMHBI HAa (PUKCUPOBAHHOM 4acTOTE
(Hanpumep, 0.5 a1b/M Ha yactore 1 M1 ).

N3nanue opunuaibHoe

*
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4 OOmme TpedOOBAHMA K ATTECTAIMOHHOMY TECTHPOBAHUIO

4.1 Hacroginuil ctaHaapT yCTaHaBIMUBaAeT ¢AMHbIC TpeOOBAHUS K aTTCCTALIMOHHBIM TECTAM KOMIIO-
HEHTOB (DU3MUECKON cpeabl THOOPMALIMOHHON MarucTpaiu.

[IpeacraBieHHbIC B HACTOSILEM CTAHIAPTE ATTECTALIMOHHBIC TECThI SIBISIIOTCS MAKCUMATIbHO ITOJTHbI-
MU U ITO3BOJISIIOT ITPOBOAUTH IMPOBEPKY OCHOBHBIX TCXHUYCCKUX XapaKTePUCTUK pa3sBEeTBUTEIICH, COIJIACY-
IOILMX PE3UCTOPOB U Kaoesied MHMOPMALIMOHHON MarucTpaiu.

4.2 Tectupyemble KOHKPETHbIC KOMITOHCHTBI MOT'VT UMECTh WHIUBUAYAJIbHBIN COCTAB aTTCCTALIMOH-
HBIX TECTOB, OTPAXKAKIIUNI UHAUBUAYAIBHBIC TPeOOBaAaHUS K HUM B cooTBeTCTBUU ¢ [ OCT P 52070.

CocCcTaB TECCTOB U MCTOAMKU TECTUPOBAHUS KOHKPCTHBIX KOMITOHCHTOB 3aBUCSIT OT HAJIUYUS (PU3U-
4eCKOro JOCTyIa K KOHTPOJIBHBIM TOYKaM, a TakKxKC OT HaIU4YUMS HEOOXOJIUMBbIX aTTeCTOBAHHBIX CPCIACTB
TECTUPOBAHUS (TCCTCPOB).

Eciu He ykazaHo ocob0, TeCTUPOBAHUEC KOMITOHCHTOB MOXET OBITH ITPOBEACHO B JIXOOOM IMOCJICA0BA-
TEJIBHOCTHU, OTACIIbHBIC TCCTHI MOT'YT ObITH OOBECAUHECHHI.

4.3 Ilpu TtectupoBaHUU U3MEPEHUS BBITIOJIHSIOT, MCIIONbL3YS BHEIIHUC CBSI3UM W/UJIU CIIelHMaTbHO
npeaHasHayeHHbIC KOHTPOJIbHbBIC TECTOBBIC TOUKHM B KOHCTPYKIIMYU KOMITOHCHTOB. JOTTOTHUTETBHBIC KOH-
TPOJIbHBIC TOYKH MCIIOB30BATH HE JOITYCKACTCH.

d Tecrtbl pa3BerBuTeiei

5.1 TecTbl JOKHBI ITOATBEPXKIATH 3HAYCHUS AJICKTPUUCCKUX XapaKTEePUCTUK Pa3BETBUTEIICH, VKA3aH -
Hbie B [OCT P 52070 1 B TeXHUUYECKUX JOKYMEHTAX Ha KOHKPETHLIN pa3BECTBUTE]Ib.

D.1.1 Craruyeckue TeCThl

TecTsl JOXKHBI ITOATBEPXKIATH LICJTOCTHOCTD (OTCYTCTBUEC OOPBLIBOB, KOPOTKMX 3aMbIKAHWU, BHEILIHUX
MOBPCXKACHUIM) U 3HAYCHUS COITPOTUBIICHUN BJICKTPUUCCKUX LEICH pa3BeTBUTENS 110 MOCTOSIHHOMY TOKY.

d.1.1.1 Hs3MmepeHue COMpOTUBICHUS SJCKTPUUCCKUX LEMNed IHHMHHOIO COCJAMHEHUS BXO0/A-BbIX0/A
PA3BCTBUTECIIS

N3mepenue conmpoTuBiacHUN R (R 0 U Rypy) TPOBOJASAT MEXKIY BXOJTHOW U BBIXOAHOW TOUKaMUu A, A’
CUTHAJILHOTO IMPOBOJHMKA BBICOKOI'O YPOBHS, a 3aTeM MCXKAY TOUYKaMu b, b’ CUrHaIbHOro IIpoBOAHUKA

HHU3KOTO YPOBHA HIMNHHOI'O COCAMHCHMA, KdK TTOKA3dHO HAa PHUCYHKAX lj 2.

R, - oTAenbHbLIU cornacylLwmni R, - BCTPOEHHbIX cornacyLmm
PE3NCTOP pe3ncTop

l'

‘ e e

! — MarucrpanbHasg IIUHA; 2 — Kadeslb maenda

PucyHok 1 — PasBeTBuUTEIN ¢ TPAHCHOPMATOPHON CBSI3bIO 0O€3 COMJIACYIOLLETO pe3ucTopa
U C BCTPOCHHBIM COIVTACYIOLIUM PE3UCTOPOM
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R, - 0OTAENbHbLIK cormacyLLInA R, - BCTPOEHHbIW cornacyLlui
pe3nucTop pe3nucTop
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! — MarucrTpanabHag IIuHa; 2 — Kadeab msaenda

PucyHok 2 — Pa3BeTBUTE/IN € HEMOCPEACTBEHHON CBSI3bIO 0€3 COorlacyloniero pe3ucropa
U C BCTPOSCHHBIM COIJIACYIOUIUM PE3UCTOPOM

Kputepuii tectTupoBaHUsl — 3HAYCHUE U3MEPEHHOTIO COIMPOTUBIICHUS K:
R < 0,050 OM 11pU COMPSIKEHUU LIUHBI C PA3BETBUTEIIEM Uepe3 COCAUHUTEU (Pa3beMbl);
< (0,050 + R’) OM 1pu COIPSKCHWUU LIWHBI C Pa3BCTBUTCIICM 0€3 cocAUHUTENICH, riae R =

=(), OOI IR. .,
rae [ — ajuHa Kaoess, COMpsraeMoro ¢ pa3BeTBUTEIJIEM O3 pa3beMa, M;
R. ; — COMPOTUBIICHHUE CUTHATLHOIO MTPOBOIHMKA Kabesst, OM Ha 1000 M.

11 PUMCHAdHHC — ﬂ.aﬁﬁbl'ﬁ TCCT HC TIPUMCHMAIOT K PA3BCTBUTCITAM, KOTODPLIC MMCIOT TOJIBKO OJAMH [IWMHHBIA
COCJUHUTEND (pa3beM) U BHYTPEHHUN COTJIACYVIOUIUN pPe3uCTOpP (OKOHEUHOM HATPY3KH).

J.1.1.2 Mismepenue corpoturincHusi pasBeTBUTENsT Ry, (R ) TPOBOASIT MEXAY TOUKaMU A, b Wiu
A, b’ BXOna/BBIXOIa CUTHATHLHBIX ITPOBOIHUKOB BLICOKOTO U HU3KOTO YPOBHEH MATUCTPATLHON IIMHBI, KaK
MMoKal3aHo Ha pUCYHKax 1, 2.

Kputepuil TCCTUpPOBAHUS I PA3BETBUTE/IS C TPAHC(MOPMATOPHONM CBI3bIO 0€3 CONIACVIOLLECTO
PE3UCTOPA — 3HAYCHUEC U3MEPEHHOIO COTIPOTUBICHUSA R 5, OM, VIOBIECTBOPSIONICE PABCHCTBAM:

Ryp = ((Rg + 2 R)/N) £ 3 % npu CONpSDKEHUU IIMHBI C Pa3BETBUTEIICM 4YE€Pe3 COCAUHUTEIN
(pa3beMBbl);

Ryp= (R + 2 R)/N)=x3 %)+ R’ ipy conpsizKeHUU IIUHBI C Pa3BETBUTEIIEM 0€3 COCTUHUTEIICH,
rae R, — COIPOTUBJICHUEC OOMOTKHU corjiacyiolero rpaHncgopmaropa, OM (I0ycTuMo MeHee > OM);
R, — COIMPOTUBIICHUEC 3allIUTHOrO pe3uctopa, Owm;

N — qucia0o pa3peMoOB (YUCTO TpaHC(OPMATOPOB) B Pa3BETBUTEIIC AJIS MPUCOCAUHEHUS HIJIeU(OB;

R’ onpeleeHO paHee.

3HauYeHUs COTIPOTUBICHUN R 5, R, 3a1a10T B TCXHUUYCCKUX TOKYMEHTAaX Ha KOHKPETHBIN Pa3BETBUTETD.

Kputepuil TeCTUPOBAHUS IJISI PA3BETBUTCIISL € TpaHCOOPMATOPHOU CBS3bID M C CONNIACVIOILUM
PE3UCTOPOM — 3HAYCHUC U3MCPCHHOTO CONMPOTUBIICHUS R 45, OM, VIOBICTBOPSIONICE PABCHCTBAM:

Ryp=(((RsT2R)R)/(R,sT2R,+ NR.) L3 %, pu CONPsSIKEHUA HIUHBI C PA3BETBUTEIICM YepPE3
COCAMHUTETN (PA3bEMBbI);

Ryp=((Rg +2 R)R)/(R,5+2 R, + NR.)) £3 %) + R’, ipu cONnpsiKeHUX LIUHBI C PA3BETBUTEIICM
O¢3 coenunureneil, rie R, R,, N, R’ onpeaencHbl paHee;
R. — COIIPOTUBJICHUC COTJIACYIONIETO pe3uctopa, OM.

3HayeHue R. 3a7a10T B TEXHUYECKHUX JOKYMCHTAX Ha KOHKPETHBIY Pa3BEeTBUTEb.

>.1.1.3 M3mepcHue cOnpoTUBICHUSA PA3BETBUTENS Rpp IPOBOAAT MEXAY TOYKaAMU B, [ CUTHAIbHBIX
MMPOBOJIHMKOB BHICOKOTO M HU3KOIO YPOBHEH HA BXO0JI¢/BbIX0oAe lici(da, Kak ImoKasaHo Ha pucyHKax I, 2.

3



I'oCT P 52072—2003

Kpurtepuilt TeCTUPOBAHUS — 3HAUCHUE U3MEPECHHOTO COMPOTUBIICHUS Ry

Rppr < 5,0 OM g passeTBUTEelsl C TPAHCHOPMATOPHON CBA3BIO ITPU COMPSIKECHUN 1ITeH(a ¢ pa3BerT-
BUTECJIEM 4Yepe3 COCAUHUTEU (pa3beMbl);

Rppr < (5,0 + R’) OM 1 pasBeTBUTENS ¢ TPaHCHOPMATOPHOU CBS3BIO MPU COMPSIKEHUM HIUHBI C
pa3BETBUTEJIEM 0€3 COeAMHUTEIICH;

Rpr= 1,0 MOM a7151 pa3BeTBUTENST C HETTOCPE/ICTBEHHON CBA3LIO 0€3 COIIacyroulero pe3ucTopa;

Rpr= (R. £ 3 %) OM 1715 pasBeTBUTENS] C HEITOCPE/ICTBEHHOW CBSI3bIO U COIVIACYIOIIMM PE3UCTOPOM
MPU COIPSIKEHWUU IHWUHBI C PA3BETBUTEIICM 4Yepe3 COCIUHUTEIIN;

Rpr = (R, + 3 %) + R’ OM 151 pasBeTBUTENSI C HEMOCPEACTBEHHOW CBSI3LIO U COIVIACYIOIIUM
PE3UCTOPOM IIPU COTIPSIKCHUM LIUHBI ¢ PA3BETBUTEIICM 0€3 COCAUHUTEIICH,

rae R., R’ orpejiejeHbl paHee.

5.1.1.4 WMs3mepenue conpoTUBIEHUS pPa3sBETBUTCIST R, IPOBOAAT MEXAY COCAUMHECHUSIMU 3KpaHa
HIMHBI, HIIeHda U 3KPAaHUPVIOIUMM KOPITYCOM KOHCTPYKIIUU Pa3BETBUTECIIS.

He nomyckaercd B KaueCTBE U3MEPUTCIIBHBIX TOYCK MCITOJIL30BATh KOPITYyCa Pa3beMOB U KPETIeKHbBIX
U31CTTUH.

Kputepuilt TeCTUpOBaHUS — 3HAUCHUC U3MEPEHHOTO COMPOTUBIICHUA R, .

R.. <0,05 OM npu comnpsizkeHUU HurcHda ¢ pa3BeTBUTEIICM 4Yepe3 COSAUMHUTENN (pa3beMbl);

R, <
R, < (0,05 + R’") OM 11pu CONPSKEHUM IIUHBI C PA3BETBUTCIIEM O€3 COCAMHUTEIICH,

s

rae R’ orpenejicHO paHee.

>.1.2 HcmplTaHue AUAICKTPUICCKUX MATCPUATOB 3JICKTPUYECCKUX LETCH pPa3sBEeTBUTEIS IPOBOISIT C
npuiaoxeHueM HarnpsokeHuss 600 B cpeanHexkBaaparMyHOro 3HA4YCHUS ITEPEMEHHOTO TOKa € 4acTOTOH
50/60 't B TedeHue | MUH MeXIy KaXIbIM CUTHAJIBHBIM IMPOBOJAHUKOM BXO0J1a/BbIX0AA IIMHBI, lUIcida u
SKPAHUPVIOILUM KOPITYCOM KOHCTPYKILMU Pa3BCTBUTCIIS.

KpeIte>KHbIX U3ICTUA.

Kpurepuil TeCTUpOBAHUS — OTCYTCTBUEC 3JICKTPUYCCKOIO IMPO00ST U30JISILIIH.

>.1.3 M3mepeHue COMpOTUBICHUS U30JISLUN 3JICKTPUYECKUX LICTICH pa3BETBUTEJIS

5.1.3.1 Ms3mepenue conpoTruBieHUss U3OIAIMU R, ., [TPOBOAAT C NPUTTOXKEHUEM HanpsikeHus 250 B
MOCTOSSHHOTO TOKA MCXKAY KAXAbIM CUTHATbHBIM ITPOBOAHUKOM BX0/14/BbIX0Ja LLIMHBI, LHIJIeH(pa U S3KpaHU-
PVIOILMM KOPITYCOM KOHCTPYKLIMU PA3BCTBUTECIIS.

KperteKHbIX U3ICTIU.

Kpurepuil TecTUPOBAHUA: 3HAUCHUE U3MEPEHHOTrO corpotuBieHusa R, ., = 1000 MOwm.

5.1.3.2 WM3mepcHue COMPOTUBICHUS U3OISIUU R, , [IPOBOJAT C MPUIIOKCHUEM HalpsikeHus 250 B
MMOCTOSIHHOTI'O TOKA MEXIAY CUTHAJIBbHBIMHU ITPOBOJIHUMKAMM BX044a/BbIX0OJa IUWHBI U HIIcH]A.

KPpEeIIeKHbBIX U3ACIIHUN.
Kpurepuil TeCTUPOBAHUS: 3HAUCHHUE U3MEPECHHOTO corpoTtuBieHusa R, = 1000 MOwm.
[ITpuMeuanue — TecT He MIPUMEHSIOT K Pa3BETBUTEJISIM C HETTOCPEJICTBEHHOM CBA3LIO, TAK KAK PA3BETBUTEIH
MOTYT OBITb MTOBPEXKICHBI.

>.1.4 Tectsl pa3zBerBuTelsg ¢ yueroM Tpeooanul [ OCT P 52070

>.1.4.1 Tlapamerpbl BBIXOAHOTIO CUTrHas1a

M3MmepeHue napaMerpoB BbIXOAHOTO CUTHAJIA Pa3BEeTBUTES ¢ TPAHCPOPMATOPHOU CBSI3bK HA BBIXOIE
MarucTpajibHOM IUWHBI IIPU [M10JAa4Ye BXOAHOIO CUTrHaj a Ha BXOo4 LIedda ITpoBOISLT, KaK IMOKa3aHO Ha
PUCYHKE 3.

BxonHoit curHan ¢ pasmaxom 27 B rmoaaioT B Touke A. Popma BXOJIHOro curHata A0DKHA COOTBET-
CTBOBATH IMOKA3aHHOU Ha pUCYHKe 4. HacTtoTa curHasia JoJKHa obITh 250 Kl 11, AuTe1bHOCTS PPOHTA Ip U
crtazia £, curHana Ha yposHe 10 % — 90 % pasmaxa curHana noyekHa obith oT 90 1o 100 He. M3mepenus
mapaMeTpOB BBIXOJHOIO CUTHasTa MpoBOAAT B Touke B (pucyHok 3). PopMa U mapaMeTpbl BBIXOAHOTO
CUTHAaJIA TIPeJCTaBICHbl HA PUCYHKE .

Kputepuu TecTUpOBAHUS:

- craj curHaja L pp He J0/DKEeH npesblinarh 20 % ypoOBHS aMIUIMTYABI cUrHana Liy;

- YPOBCHBb BBIOPOCOB U KOJIcOaHUN cuTHaNa by, by, by HE NOKEH MPEBBINIATE aMITTUTYAY CUTHAA £y
oosice yeM Ha =1 %. [lpu npoBepKe pa3BeTBUTENS C JIBYMS pa3zbeMaMU ITOAKITIOUCH WS HIJTCH(OB U3MEpPEeHUS
HCOOXOIUMO ITOBTOPUTD AJISI BTOPOTO paszbeMa Lijehda.

Tect He MPOBOAST 1 pa3BETBUTEJICH C HCITOCPEACTBECHHOUW CBS3bIO.
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R — 360 Om
1p — tpaHcdopmarop

PHCYHOK 3 — Cxema NSMCPDCHM! BbIXOAHOI'O CHUI'HATA
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PucyHok 4 — ®opma U napaMeTpbl BXOAHOIO CUrHala
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Upy — pasMax curHana; £ — Clnan CurHana; £y — aMIsiuTyaa Curiana; by, b,, b, — BLIOPOCHl U KoebaHus CUrHaia

Pucynoxk 5 — ®Popma U napaMeTpbl BLIXOAHOIO CUrHasa
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>.1.4.2 WMmrienaHc pasBeTBUTEIS

M3mMmepeHue umrienaHca pasBeTBUTENS Z 0e3 COIlacyiollero pe3ucropa IPOBOALT IIPU  I1ojade
HAIPSKCHUS CUHYCOUAATBHOU (POPMBI CO CpeaHeKBaJApaTUYHbIM 3HaueHueM | B Ha yacrorax 75 kIl u
I MI'11 Ha BXOa ILIUHHBI.

Kpurtepuil TeCTUpoBaHUS Pa3BETBUTEIISI O3 COMTACVYIOLICTO Pe3ucTOopa:

Z > 3000/ N, Om,
rae N ornpenencHo paHee.

11 pa3BeTBUTENICH C COTTIACYIOLLIUM PE3UCTOPOM UMIICAAHC U3MEPSIOT HA IpeacOOpPOYHOM CTaaAWuU
10 YCTAHOBKM COIJIACVIOLLETO PEe3UCTOPA.

Tect He TPOBOAAT IS PA3BETBUTEIICH C HEITOCPCIACTBCHHOW CBS3bIO.

>.1.4.3 TlopasineHue CUH@A3HBIX ITOMEX

[1onapineHue cuH@a3HbBIX ITOMEX OLECHUBAIOT IMapaMeTpoM ociabjieHUsT cuHda3zHoro curana L, nb,
KOTOPbIN BBIYUCISIIOT 110 (POPMYVYIIC

L= 20 Ig(U,./U....), (1)

rne U,, = 10 B — cpeanekBaipaTUdHOE 3HAYCHME HANPsDKEHUS CUHYCOWMJIAIBHOIO CUTHalla 4acTOTOU
1 MI11, mopaBaeMoOro Ha IIMHHBIM BXOJ Pa3BETBUTES
U,,..x — BBIXO/IHOC HAIIPSDKCHUC, U3MEPSICMOE Ha BBIXOJC 1IIeH(pa pa3peTBuTes, B.
M3mepeHUs IMPOBOJISIT B COOTBETCTBUM CO CXEMOI, MOKa3aHHOM Ha pUCYHKE 0.

o 7\~
. l. B
' ' —\] ~

Pucynok 6 — Cxema TecTUpOBaAHUS ocaadieHusd cuHGda3Horo curHaaia

Bbixoa

Bxoa

[Ipy TecTUpOBAHWU PA3BETBUTEIICH C IBOMHBIM YUCIOM Pa3beMOB ITOAKITIOUCHUS HITCH(POB U3MEpe-
HUS U BbIYUCIICHME ITapaMerpa L HeoO0X0AMMO IMMOBTOPUTDL AJIS BbIXOJa BTOPOro Ijiciga.

Kpurtepuil tectupoBanud: L > 45 nb.

Tect HENMPUMEHUM K Pa3BETBUTE/ISIM C HEITOCPEACTBCHHOW CBSI3bIO.

53.1.5 JlunaMuyecKkue TeCThl

TecTsl JOKHBI MMOATBEPXKAATH CITOCOOHOCTL PA3BCTBUTCIICH ODecIicuUBaTh IMPOXOXKICHUE CUTHAIOB
B UH(POPMALIMOHHOU MArucTpaiu ¢ TpedOyeMoM aMIUIUTYI0M U (Pa30ii.

D.1.5.1 TecTol pazerBUTEIS ¢ TpaHCPOPMATOPHON CBS3bIO OC3 COIVIACVIOLLCTIO pe3ucTopa I10 Mapa-
metpy U, /U, — OTHOIICHUIO pa3Maxa BBIXOAHOTro curHana U, ., U3MEPCHHOIO Ha HIMHHOM BBIXOJE, K
pasMaxy BXOAHOTO curHana U,,, IoJaBacMOro Ha BXoJ IluIer@a, MPoBOJSAT B COOTBETCTBUU CO CXEMOU
rnepeiadyy curHasia or mrerda K 1rHe, NMPeACTAaBJICHHOM Ha pUCYHKEe /. BXoa W BBIXO/ IMOAKITIOUCHUS
[IIUHBI K Pa3BCTBUTEIIO JOJDKHBI OBITH HArpyXKeHbI Ha COTJIACYIOIIUC PE3UCTOPHI R, = Zy IIPU BOJHOBOM
COITPOTUBICHUN HIUHBI Zy. BxoaHoM curHan ¢ pasmaxom U, orT 18 1o 27 B, TpaneneunnaibHoil (hOPMBI B
coorBeTcTBUHU € D.1.1 TOCT P 52070 u nnurenbHOCTBIO PpoHTa U criaga or Y0 no 100 He, yactoront 1 M1 1
MoJaT Ha Bxod uuievda. Pa3smax BeIxoaHOro curHaia U, . U3MEPSAIOT Ha HIMHHOM BXOAC/BBIXOJE
pa3BeTBUTEN. PazMmax BXOAHOro curHana U,, U3MepsIoT Ha HUIeU(OBOM BXOJEC pa3BETBUTEJIS.

6
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TecTupyemMmbin pa3BeTBUTENb

[eHepaTop cuUrHarnoB

PucyHok 7 — CxeMa riepeayM CUrHaga oT uvienda K muHe

Pa3BeTrBUTEIU ¢ TpaHC(OPMATOPHON CBA3bIO U BCTPOCHHBIM COTJIACYIOLIUM PE3UCTOPOM I10 TapaMeT-
U /Uy TECTUPYIOT 0€3 TTOAKITIOUEHUS COTTIACYIONIMX PE3UCTOPOB K BXOAY/BbIXOAY HIMHBI.

[Ipu TCCTHpOBdHHH pPA3BCTBUTECIJICU C ABOMHBIM YUCIIOM Pa3zbeMOB IMTOAKIIIOUCHUS LUTCH(MPOB U3Mepe-

HUS HEOOXOJAMMO ITOBTOPUTDH IJIST BTOPOTO HIJICU(MOBOTO BXOA.

TecT HEeNMPUMEHUM K Pa3BEeTBUTEIISIM C HEITOCPEACTBCHHOW CBS3bIO.

Kpurepuu tecTUpoOBaAHUS:

'mx/ ~ — 0T 0,331 no 0,374;

lp = f'“ 150 HC TTPU COITPSIPKEHUUW HIWHBI C pa3BETBUTEIIEM 4Yepe3 COCAUHUTEIb.

[IpumMeyanue— MunumansHoe otHoiueHue U, /U . TIOJIy4eHO MMPU CIAECOYIOIINX 3HAYEHUSIX U OTKIIOHE-
HHUSIX OT HOMUHAJBHBIX 3HAYECHUH ImapaMeTpoOB KOMITOHEHTOB pdmemmeﬂﬂ*
- KO3MPULUeHT TpaHchopMaliui COMIacyIoLero TpaHcdopMaropa K = 1,41/1 — 3 %:

- 3HAYEHUE CONMPOTUBIEHUA 3amuTHOrO pesucropa 0,75 £y — 2 %;
- 3HAUYEHUE COINPOTUBIIEHUS COMTACYOUIEro pesucropa R, = Zy, — 2 %.

MakcumManbHOe oTHoleHue U, /U, . TI0JydeHOo TIpU CIeAYIOUINX 3HAYEHUAX U OTKIIOHEHUIX OT HOMUHAIBHBIX
3HAUYCHUI IMapaMeTpoB KOMIIOHEHTOB pdmeTBHTeﬂﬂ*
- KO3@DULIMEHT TpaHCcPOpMaLlUM cOorjacyloliero Tpaucdopmaropa K = 1,41/1 + 3 %:;

- 3HAUEHUE COMPOTUBIEHUA 3alllUTHOrO pesucropa 0,75 £, + 2 %;
- 3HAYeHUe COIPOTUBIEHUS COMIACYIOLIEro pesucropa R, = £, + 2 %.

D.1.5.2 TecT paserBUTEIIS C TPAaHCHOPMATOPHON CBA3BIO OE3 COIJIACYIOLIECTO PE3UCTOpPA IT0 ITapaMeTpy
Us..x/ Uy — OTHOIICHUIO pa3Maxa BhIXOIHOTO curHata U, ., UBMCPEHHOr0 Ha BBIXOJE NuUIcida, K pazMaxy
BXOJIHOIro curHaja U,,, [101aBacMOro Ha IUHHBIN BXOJ, IPOBOJAT B COOTBETCTBUU CO CXEMOU Iepe-
Aa4yy CUTHala OT IIWHBI K HUJICH Y, NMPEACTABJICHHON HAa pUCYHKe 8. BX04 M BBIXOJ MOAKITIOUCHUS LIWHBI

TecTnpyembl pa3BeTBUTESb

Bkixoa

[eHepaTop

Ocuunnorpad

Pucynok 8 — Cxema riepenayy CUrHajga OT IHUHBI K Iy
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K Pa3sBETBUTEIIO JO/KHBI OBITH HATPYXKEHBI HAa COTJIACYIOLINE PE3UCTOPBI C COTIPOTUBIICHUAMU R, = £y IIpU
BOJITHOBOM COITPOTUBJICHUU HIWHBI /. Bxonnoi curnan ¢ pasmaxom U, or 6 1o 9 B, TpaneneunaibHout
(bopMbl (PUCYVHOK 4), C IMTCIbHOCTBIO (poHTa U criaza or 90 go 100 HC noparOT Ha LWIMHHBIA BXO/.
W3mepstior pasmax BeIXOAHOTrO curHana U, , 1 QUKCUPYIOT (pa3y CUTrHala Ha BBIXOIEC 1LIIeH(a.

Mamepenune Ugy, Ugyy, 1y, I ¥ CPaBHCHUE (a3 MPOBOJAT € UCMOIb30BAHUEM OclIuU/IIorpada.

Tect pa3BeTBUTENSI C TpaHCHOPMATOPHOM CBSI3bI0O M BCTPOCHHBIM COIVIACVIOILMM pPE3UCTOPOM I10
napametpy U, ../ U, IPOBOAAT 0€3 MOAK/IIOUCHUS COMVIACYIOIIUX PE3UCTOPOB K BXOIY/BBIXOAY IIUHBI.

[Ipu TecTupoBaHUM Pa3BCTBUTECIICH ¢ ABOMHBIM YUCIOM Pa3beMOB IMOAKITIOUCHUS LITCHPOB U3MEPEC-
HUS HEOOXOIMMO ITOBTOPUTD IJISI BTOPOTO 1LIJICU(POBOTO BBHIXOA.

Kpurepuu tecTUpOBAHUS:

U,/ Uy = 0,707 £ 3 % — 151 pasBeTButesieil ¢ TpaHCHOPMATOPHOU CBA3BIO;

Usix = Uy — 018 pa3sBETBUTENICH C HEIMOCPEACTBEHHOUN CBS3LIO.

CurHas Ha BbIXOJe 1uer(pa JO/KCH COBITAAATh 10 (pas3e ¢ CUTHAIOM Ha IUMHHOM BXOZHE.

6 TecTsbl coracyrommx pe3ucTopoB

6.1 TecThl JOKHBI TOATBEPXKAATD 3HAYCHUS JICKTPUUYCCKUX XapaKTCPUCTUK COIJIACYIONICTO Pe3UC-
Topa, vKasaHHbeIX B [ OCT P 52070, 3agaHHbIC B TCXHUYCCKUX JOKYMCHTAX HA KOHKPCTHHIC COIVIACVIOLLIUC
pPE3UCTOPHI.

6.1.1 M3MepeHue COMPOTUBICHUS COTJACYIONIETO pe3ucTopa R. MPOBOIIT MEXAY CUTHATbHBIMU
MPOBOJHUKAMU BBICOKOTO U HU3KOI0 YPOBHCH, MPUCOCAMHCHHBIMU K HCMY.

Kputepuil TeCTUpOBaAHUS: 3HAUCHUE U3MEPEHHOTO COMPOTUBIICHUA R, = (/£ + 2 %) Owm,

rne /4y — HOMWHAQJIbHOC 3HAYECHUC COIJIACYIOIICTO PEe3UCTOpa, [MOCTABISIEMOIO H3TOTOBUTEICM (U
BOJIHOBOEC COITPOTURICHUE MarucTpaJibHOU ILLIMHBI UHTEepdeica).

6.1.2 WM3mepenue comnpoTuBicHUS R, MNPOBOAAT MEXAY SKPAHUPYIOUICH OIUIETKOU CUTHATbHBIX
MMPOBOJHUKOB M 3KPAHUPVYIOILIMUM KOPITYCOM KOHCTPYKUMU COIJIACYIOLICTO pe3ucTopa. B KadyecTBe U3Mepu-
TEJIbHBIX TOUEK HE AOIYCKACTCS UCIIOJIb30BATH KOPITYCA Pa3beMOB U KPEICIKHbBIX U3ACTTUHN.

Kpurepuil TeCTUPOBAHU: 3HAUCHHUE U3MEPEHHOT0 cornpoTtuBieHusa R, < 0,05 Owm.

6.1.3 HcrpiTaHue AUATCKTPUYCCKUX MATEPUAIOB DJICKTPUYCCKUX IETICH COTIacymoliero pe3rucTopa
MPOBOAST C IpuoXKeHUueM HampstbkeHus 600 B cpeaHekBaapaTUUHOro 3HAYCHUSI IMEPEMEHHOTO TOKa
yactorod 50/60 11 B TeyeHue | MUH MeXIY KaXJIbIM CUTHJIBHBIM I[IPOBOJHUKOM BXOJa IIUHBI U
SKPAHUPVIOILUM KOPITYCOM KOHCTPYKUMU PEe3UCTOpA.

KperteKHbIX U3ICTIU.

Kputepuil TeCTUpOBAaHUS — OTCYTCTBUC 3JICKTPUYCCKOTO IMPO00ST U30JISILIMIH.

6.1.4 V3MepeHue CONMPOTUBICHUS MU3OIAIMU R, ., MPOBOJSAT C NPUIOXeHUEM HanpsbkeHust 250 B
MOCTOSIHHOTO TOKA MEXJAY CUTHAJIBHBIMUM IIPOBOJIHMKAMUM BXO/Ja IUIWHbLI U SKPAHUPVIOILHUM KOPITYCOM
KOHCTPYKLMU pe3ucTopa. He JorycKaercsgs B KadyeCTBEC TOYCK IMPUJIOXKCHMS HAIIPSIKCHUS MCITOJb30BATH
KOpITyCca pa3beMOB U KPEIIeXKHbIX U3CITUIA.

Kpurepuil TeCTUPOBAHUS: 3HAUCHHUE U3MEPEHHOTo corpoTtuBieHusa R, ., = 1000 MOw.

7 TecTbl Ka0eeil HHPOPMALIMOHHON MATACTPAIH

HUM) 3HAYCHUS SJICKTPUUYCCKMX XApaKTepUCTUK Kabesel MHMOPMAalUMOHHOM Marucrpaiy, yKasaHHbIX B
[OCT P 52070, 3apaHHbIe B TCXHHUYCCKUX JOKYMCHTAX HA KOHKPETHLIN KaOeIb.

7.1.1 IlpoBepka kKabeig (IMOCPCACTBOM ITPOBCACHUS BU3YAILHOTO KOHTPOJS) BKIIIOUACT B CCOs
MMPOBEPKY COCTOSTHUS BHCLIHECH OOOJIOYKU U JJIMHBI KaOeJsl.

Kpurepuu nNpuroaHocTyu KabdeJs:

- BHCILUHSS 000J04Ka Kadeysl HE JO/IKHA MMCETh PasjiOMOB, ITOBCPXHOCTHBIX TpPEIUMH U APYTUX
BUIUMBIX O¢(PEKTOB;

- IJIMHA KabeJssd JOJIKHA COOTBETCTBOBATH €€ HOMUHAJIBHOMY 3HAYCHUIO (C VUCTOM JIOITYCKA), VKA3aH-
HOMY B TEXHUUYCCKMX NOKYMEHTaxX Ha KOHKPETHBIU Kabdeb, U ObITh U3MEepcHa € MOorpellHoCcThio 10 + 0,2 %.

7.1.2 W3Mepenue COMPOTUBICHUS 3JICKTPUUYCCKUX LerNey Kadessd ITPOBOAST IS KAXI0I0 CUTHAb-
HOT'O MPOBOJHUKA BUTOU IMAPbl U 3KPAHUPVYIOLICH OIUICTKU.
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COIIPOTUBIICHUEC MOXET OBbITH U3MEPCHO ITO MOCTOBOH cxeMe KesibBUHA MU IPYIUM A/IbTepPHATUBHBIM
METO/IOM ITPU 3HAUCHUIX U3MEPSICMBbIX COITPOTUBICHUI MeHee | OM Ipu TeMItepaTrype OKpyKarLic cpeabl
25 °C.

[ IlpumMmevyanue — Eciu U3MEpeHUSI TPOBOAIT IIPU OTJAMYHOM OT YyKa3aHHOW TeMIleparype, MOJy4YEeHHbIC
JHAUCHHW COIMPOTUBICHHWN KODPDCKTHUDYIOT € VHCTOM TCMIICPDATYVPHLBIX DA3THHKMKA MCXAKAY 3HAUCHUCM HU3IMCDCHHOTIO
COIPOTUBJIEHUS U €ro 3HAUeHUEM, 3aJJaHHBIM B TeXHUYECKUX JOKYMEHTAX Ha KOHKPETHBIN Kabelb.

Kpurtepuil tectTupoBaHUSI — COOTBETCTBUEC 3HAYCHUU U3MCPEHHBIX COITPOTUBICHUN UX HOMUWHAJIb-
HBIM 3HAYCHUAM (C VUICTOM JOIYCKA), VKA3aHHbIM B TEXHUYCCKUX JOKYMEHTAX HAa KOHKPETHBIU Kabelb.

7.1.3 HMcnpltaHue JUAICKTPUICCKUX MATCPUATIOB 3JCKTPUUCCKUX LIeTIcH Kabess MpoBOISIT C ITPUITO-
xeHueM HanpspkeHus 600 B cpeanexkBaapaTUyHOro 3HadycHUS IepeMcHHOro toka yacroroil 50/60 I'1r B
TedyeHUe | MUH MEXIY KAKAbIM CUTHATBHBIM ITPOBOJHUKOM KAOeJsl U 3KPpaHUPVYIOLIEH OIICTKOU Kadelsl.

Kpurepuil TeCTUpOBAHUS — OTCYTCTBUC 3JICKTPUYCCKOIrO IMPo00sT U30JISILMH.

7.1.4 V3mepeHue CONMPOTUBIICHUS U30JAIIMN R, ., 3JICKTPUUCCKUX 11ETICH Kadesst IIPOBOIST C [TPUIIO-
KeHueM HanpsikeHus 200 B mocTossHHOTO TOKa MEXAY KaXKAbIM CUTHAJIBbHBIM ITPOBOAHUKOM UM 3KpPaHU-
pVIOILCH OIUICTKOU Kadess B TedeHUe | MuH. CONpPOTUBIICHUC U30JISILIUM M3MEPSIOT Ha obpa3nax AJTUHOU
He McHee 10 M.

Kpurtepuil TeCTUpOBaHUS: 3HAYCHUE U3MEPEHHOTO corpoTunieHus R, ,> 5000 MOwm nHa nnune 100 m.

7.1.5 TecTt kabemnd 1o 3aTyxaHUIO IIPOBOJST B COOTBETCTBUU CO CXEMOMU, ITOKA3aHHOW Ha pUCYHKE Y.

M3mMepeHus nmpoBOIT IMPU YacTtore curHajoB I MI11.
[leTekTop

] y N3onAaTo y

FeHEDATO HW3KOYaCTOTHLIN A P HanpaBneHHbIU

parTop PuUnbTp OTBETBUTENb
aTTeHarop A

aenuTens
MOLLHOCTM

3anucbiBaloLlee ATTeHaTop

No 1
JIuHenHbIN TecTupyemMbIv
yCUnuTenh kabenb

[lepeMeHHbIN ATTEeHKarTop
atTeHrarop Ne 2

HanpaBneHHbIA
OTBETBUTENNb

YCTPOUCTBO

[leTekTop

CornacosaHHas

Harpyska

PucyHok 9 — Cxema TecTUpOBAHUY 3aTyxXaHUs B KadeJe

JlonyckaroTcs ajlbTepHATUBHBIC MCTOABI U3MEPCHUM.
Kpurepuil rectupoBanus: 3HadeHue kosghunuenra satyxanus K, < 0,05 n1b/m.
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7.1.6 Tlposepky oOiicil emkoctr Kabenst C,5 IMPOBOJAIT C MCIIOJIb30BA-
HUCM TPEXITOJIOCHOIO MeToaa uaMepeHUd Ha qacrore 1 Ml n. Jdonyckaercs
1 2  UCIIOJIb30BaHUE aJIbTCPHATHUBHBIX METOJOB U3MCPEHUSI.
[1py ncnonb3oBaHUM TPEXIIOIIOCHOTO METO/Ia U3MEPEHUS eMKOCTh C g,
nm®d/M, BLIMUCISIOT 11O popMyJie
3 Cos = (2(C, + C5) — C)/4, (2)

rjie B COOTBETCTBUU C PUCYHKOM 10:
(., — EMKOCTb, U3MCPECHHAS MCXKIY CUTHATLHBIM ITPOBOJIHUKOM / BUTOU Maphl
MMPOBOJHUKOB U 3KPAaHOM 3 IPU COCAMHCHHOM CUTHAJIBHOM ITPOBOAHU-
[ — CUTHAIbLHLIN TMPOBOIHUK 1; Ke 2 ¢ sKkpaHoM, nmd/m;
2 — curtanbusiii nposonunk 2; (g — €MKOCTH, U3MEPCHHAsI MCXK/IY CUTHAJIBHBIM ITPOBOAHUKOM 2 BUTOU TTaphbl
J — oKpaH Kabes [MPOBOAHUKOB U 3KPaHOM ITPU COCAUHEHHOM CUTHAJIBHOM ITPOBOJAHUKE [
Pucynok 10 — IlpoBoaHu- C 5KpaHoM, 1D/
Ki1 Kabesst (BUTOI mapbi) C, — e€MKOCTb, U3MEPEHHAST MEXKITY COC/IMHCHHBIMU CUTHATbHBIMU TIPOBO/IH U -
KaMu /, 2 BUTOM mapsl U 3KpaHOM, D /M.
Kpurtepuii TecTupoBaHus: 3HayeHUe BbIUMCIeHHON eMKOCTU C s < 100 nd/Mm.
7.1.7 TlpoBepky KO3(hOUIIMEHTA EMKOCTHON aCUMMETPUU Kabeae Ko MPOBOIAT MYTEM pacyera ero
3HAYCHUS 1O PopMyJIc

K-= 400 (C, — C5)/2(C, + C5) — C., (3)

rae emkoctu G, Cg C; MOMYYeHbI UBMEPCHUEM MX 3HAYCHUI 110 7.1.6.

Kputepuil TectupoBaHus: 3HaucHUE KO3(pduiimeHta eMKoCTHOU acummerpun K-<35 %.

7.1.8 I1poBepKy BOJTHOBOTO CONPOTUBIICHUS Kabes £y, OM, IIPOBOAAT ITYyTEM pacyera ero 3HaYcHUs
o popmyiic

Zy= N (L/C) , (4)

rae L — MHAVKTUBHOCTL Kaoems, MKI H, u3MepsieMasi 1o MOCTOBOM CXEMC;
C.c — 001as emMkocTh Kadesst, MKD, Bpryucssiemas mo Gopmysie (2).
Bce usmepeHud mmpoBOasT mpy yacrore 1 M1 1.
J1OTYyCKAIOTCS alIbTePHATUBHBIC METO/Ibl U3MCPCHUSL.
Kpurepuil TeCTUPOBAHMS. BOJHOBOC COITPOTUBICHUC KaOCIs1 JOIKHO OBITH B AMAIIA30HC

70 OM < £ < 85 Owm. (5)

7.1.9 TlpoBepKy uucia CKpyTOK ITpOBOAOB /V B KaOcIe HA ¢IUHUILLY AJTUHBI ITPOBOAST ITOACUYCTOM YUCTIA

MMOJIHBIX 000pPOTOB 71 (Ha 360°) IMpOBOJOB BOKPYT IMPOJOJBHOU ocH Kabems. [IpoBepka TpebyeT BCKPLITHUS

3alUMTHOU ODOJIOUKHU U 3KPaHUPVYIOLICH OIUICTKHM Kabesdg Ha olpeaeIcHHOU JJIUHE, KOTOPYIO Ha3HAvyaloT B

3aBUCUMOCTH OT CIICHUPUKHU TeCTUPYEMOTro obpasia Kadensda. Hucino ckpyrok N BLIYUCISIOT 110 (POpMYVIIC
N=n/2.

Kputepuil tectupoBaHud. 3HaycHUe N JOKHO ObITh He MeHee 13 Ha 1 M AJIMHBI Kadesl.
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YAK 681.327.8:006.354 OKC 35.200 265 OKCTY 4042

KiioueBbIe CJIOBA: TECT, MTPOBEPKA, Pa3BECTBUTEIIb, PE3UCTOP, KAde/b, IIMHA, HIJICU(, ITPOBOJIHUK
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