FOCT P 52565-2006

Npynna E72

HALUUOHAINBbHbLIW CTAHOAPT POCCUUCKOW ®EOEPALUU

BbIKNIOYATENN NEPEMEHHOIO TOKA HA HANPAXXEHUA ot 3 po 750 kB
OOwme TexHMYECKNE YCNOBUS

Alternating-current circuit-breakers for voltages from 3 to 750 kV. General specifications
OKC 29.130.10
OKI134 1410
[ata BBegeHus™ 2007-04-01

* Onsi BblkNtoyaTenen, paspaboTaHHbix 4o 1 aHeapsa 2007 r., gencteyet FTOCT 687-78.

MpeaucnoBue
Llenu u npuHumnel ctaHgapTusauum B Poccuinckon ®enepaummn ycraHosneHsl PeaepanbHbiM 3aKOHOM
oT 27 gekabpsa 2002 r. N 184-®3 "O TexHNYeCKOM perynvpoBann1”, a npaesumna npuMeHeHVs1 HaLMoHamb HbIX
ctaHgaptoB Poccuiickon ®epepaumm - TOCT P 1.0-2004 "CtaHgaptusaums B Poccuiickonn degepauun.
OCHOBHbIe NonoxeHus".

CBegeHusA o cTaHpapTe

1 PABPABOTAH OAO "Hayu4Ho-uccnegoBaTenbCKuii UHCTUTYT anekTpoaHepreTukun' (OAO "BHUNG"),
[locygapcTBEHHbIM  yHUTapHbIM MNpeanpuaTuemM "BCepocCUUCKNA  3NEeKTPOTEXHUYECKUN WHCTUTYT WUMEHU
B.W.JlennHa" (F'YM "BON")

2 BHECEH TexHuyecknm komuteTom Mo cTaHgaptusaumm TK 37 "OnektpoobopygoBaHve nAns
nepegadun, npeobpasoBaHus 1 pacnpeaeneHust ANeKTpoaHeprmm”

3 YTBEPXOEH W BBEJEH B AEWCTBME Mpukasom deaepanbHOrO areHTCTea Mo TEXHUYECKOMY
perynupoBaHuio u metpornoruu ot 23 asrycta 2006 r. N 170-ct

4 B HacTosiLEeM CTaHOapTe y4YTeHbl OCHOBHbIE HOPpMAaTMBHBbIE NOJIOXEeHUA CreayroWnxX MexxgyHapoa4HblX
CTaHOapToOB:

M3K 62271-100:2001 "KommyTauuoHHass anmapaTypa MW annapaTypa YhApaBrieHusi BbICOKOrO
HanpsbkeHust. Yacte 100: BeiknioyaTenu nepeMeHHOro Toka BbiCOKoro HanpsbkeHua" (IEC 62271-100:2001
"High-voltage switchgear and controlgear. Part 100: High voltage alternating-current circuit-breakers");

M3K 60694:1996 "OO6wwne TpeboBaHMs [Ons CTaHOAPTOB HAa KOMMYTAUMOHHYHO annapatypy Wu
annapaTypy ynpaBneHus Bbicokoro HanpsbkeHust" (IEC 60694:1996 "Common specification for high-voltage
switchgear and controlgear standards")

5 BBE[EH BIMNEPBbIE

UHpopmayus o6 usmeHeHUsX K HacmosweMmy cmaHlapmy nybrnukyemcsi 8 exe2o0Ho usdasaemMom
UHGhopMayuoHHOM yka3amerne "HauyuoHarnbHble cmaHOapmbl", a mekcmbl USMeHeHUl U Mornpasok - 8
exeMecssyHo u30asaeMbix UHEOPMaUUOHHbIX ykasamensx "HauuoHarnbHble cmaHdapmbi”. B crydae
rnepecmompa (3aMeHbl) unu ommMeHbl Hacmosiweao cmaHdapma coomeemcmasyoujee yeedomeHue bydem
orybruKo8aHoO 8 exxeMecsiHHO u3dasaeMoM UHhOPMauyUOHHOM yKa3amersie "HauuoHarnbHble cmaHOapmabl”.
Coomeemcmasytowjas uHghopmauyusi, yeedoMIeHUE U MeKCMbl PasMewaromcs makxe 8 UHHOPMayUuoHHOU



cucmeme obuwiez2o nMonb308aHUs - Ha oguyuanbHoM calime ®edeparibHO20 azeHmcemea ro mexHuU4ecKomy
peezyrnuposaHuro U Memporsiocuu 8 cemu UHmepHem

1 O6nacTtb NpUMeHeHusA

HacTosawwui ctaHgapT pacnpocTpaHaeTcsl Ha BbiKNoYaTenu (BKNoYas ux npusoabl), NpefHa3HavyeHHble
AN KOMMyTauunM 3NeKTPUYeCKUX Lenew npu HopMarbHbIX U aBapuUiAHbIX pPeXumax B CeTax TpexdasHoro
nepemMeHHoro Toka Yyactoton 50 'y HOMUHaMNbHLIM HanpskeHeM ot 3 o 750 kB BknovMTENBHO.

CTtaHgapT He pacnpocTpaHaeTCcs Ha BbIKIIoYaTeNu cneymarnb HblX UCMOSTHEHWIA, NPpeAHa3HAaYeHHbIe ons:

- paboThbl B ONACHbLIX B OTHOLLEHUW MOXapa W B3pbiBa MOMELLEHMSIX (HAaNpUMeEp B ra3oBbiX LLIAXTaXx);

- 4acCTbIX KOMMYTaLMOHHbIX onepaLui (Hanpumep AN 3reKTPOTEPMUYECKMX YCTAaHOBOK);

- NepenBWKHbIX 3NEKTPOYCTAHOBOK (HAaNpMMep AN SMeKTpOBO30B, 3KCKAaBATOPOB);

- Cy[0BbIX 3HEPre TUMECKUX YCTaHOBOK.

CraHOapT He ycTaHaBnvBaeT crneumanbHbiX TpeboBaHWI K BbIKMOYATENAM, NpeaHas3HaYeHHbIM Ans
paboTbl B YCMNOBUSIX MOBbLILIEHHOW CelcMUYHOCTU. CBEOEHUS O CEMCMOCTOMKOCTU TaKuMxX BblKrtovaTenemn

cnegyet npuBoAuUTb B TEXHUYECKUX YCINOBUAX Ha BbIKNOYaTEesIM KOHKPETHbIX TUMNOB (p,anee Ty) n
SKCrlyatauMOHHbIX OOKYMEHTaX.

2 HopmaTtuBHbIe CCbISIKK
B HacTosiLeM cTaHgapTe NCMob30BaHbl HOPMATUBHBIE CChINKM Ha crefylowmne cTaHaapThl:
FOCT P NCO 9001-2001 CuctemMbl MEHEAXXMEHTA KavecTBa. TpeboBaHus
FOCT 2.601-2006 EguHas cuctema KOHCTPYKTOPCKOWM AOKYMEHTaLUN. JKCnnyaTauMOHHbIE LOKYMEHTbI

FOCT 12.2.007.3-75 Cuctema ctaHgapToB 6e30MacHOCTM TpyAa. ANEeKTPOTEXHUYECKME YCTPOUCTBA Ha
HanpsbkeHue cebiwe 1000 B. TpeboBaHua 6esonacHocTU

FOCT 183-74 MawwHbl anekTpuyeckme BpaltatoLinecs. ObLune TexHnIeckme ycrnoBus
FOCT 982-80 Macna TpaHccopmaTopHble. TexXHUYecKne ycroBusi

FOCT 1516.2-97 AnekTpoobopynoBaHME U 3NEKTPOYCTAHOBKM NEPEMEHHOr0 Toka Ha HanpsikeHve 3 kB
1 Bbiwe. O6LMe METOA I NCMbITAHWIA SNEKTPUHECKO NPOYHOCTU M30MAL MK

FOCT 1516.3-96 3nekTpoobopyaoBaHME MEPEMEHHOr0 Toka Ha HanpsbkeHne ot 1 go 750 kB.
TpeboBaHWs K 3NEKTPUHECKOW MPOYHOCTM N30NSLMN

FOCT 10121-76 Macno TpaHcopmaTopHOEe CENEKTUBHOM OYNCTKN. TEXHUYECKME YCIOBYUS

FOCT 2991-85 Awwmkun gowaTtble Hepa3bopHble ana rpy3oB Maccor oo 500 kr. O6wme TexHu4eckune
ycrioBus

FOCT 7746-2001 TpaHcdopmaTopbl Toka. ObLme TeXHUYECKME YCoB WSt

FOCT 8024-90 AnnapaTbl U 3MNeKTPOTEXHWYECKME YCTPOWCTBA MEPEMEHHOro TOoKa Ha HamnpsiKeHue
cebiwe 1000 B. HopMbl HarpeBa npu NpodomKMTenbHOM pexxume paboTbl M METOAbI UCTILITAHUA

FOCT 9920-89 3OneKkTpoyCTaHOBKM MEpeMEHHOro Toka Ha HanpsbkeHue ot 3 go 750 kB. OnuHa nytwn
YTEYKM BHELLHEN N30NSILMM

FOCT 10198-91 Awwmkun aepeBsiHHble Ans rpy3oB Maccok cB. 200 go 20000 kr. O6wme TexHudeckue



ycrnoBeus

FOCT 10434-82 CoeauHeHWs KOHTaKTHble anekTpudeckue. Knaccudpukaumsa. OOLIMe TexHudeckue
TpeboBaHus

FOCT 12969-67 Tabnuyku ans mawuH 1 npnbopos. TexHunyeckue TpeboBaHus
FOCT 12971-67 Tabnuyky NpsMOYrofibHbIe 419 MalluH 1 NpubopoB. Pa3mepsbl
FOCT 14192-96 MapknpoBka rpy3oB

FOCT 14254-96 Ctenenu 3awutbl, obecneymBaemblie obonoykamm (Kog IP)

FOCT 15150-69 MawwHbl, Npnbopbl N apyrne TexHudeckue msgenusi. IcnonHeHust ons passiMyHbIX
KnMmMaTu4eckmnx panoHoB. Kateropwsi, ycrnoBusi sKkchnyaTtaumu, XpaHeHWst U TPaHCMOpPTMPOBaHUS B 4acTu
BO3AENCTBUS KNMMaTUYeCKMX DakTOPOB BHELLHEN cpeabl

FOCT 15543.1-89 Wspenus oanektpoTexHudeckme. O6wme TpeboBaHWMss B 4acTu CTOWMKOCTU K
KNUMaTUYECKUM BHELLHUM BO34ENCTBYIOLLNM dhakTopam

FOCT 16962.1-89 Wspenusa anektpoTexHwdeckme. MeTodbl WCMbITAHWA HA YCTOMYMBOCTbL K
KNUMaTUYECKUM BHELLHUM BO34ENCTBYIOLLMM dhakTopam

FOCT 16962.2-90 N3penua anekTpoTexHudeckre. MeToabl NCNbITAHUM HA CTOMKOCTb K MeXaHU4eCKuUM
BHELLHMM BO30ENCTBYIOLLMM haKTopam

FOCT 17412-72 VN3pgenust aneKTPOTEXHUYECKME ANsi PaiOHOB C XONIOA4HBLIM KNMMaToM. TexHudeckue
TpeboBaHus, NpUemMKa 1 MeToabl UCMbITAHUIN

FOCT 17516.1-90 Wsperuvsi anektpoTtexHudeckne. OO6wme TpeboBaHMA B 4acTM CTOMKOCTU K
MeXaHUYeCKMM BHELUHMM BO3AENCTBYIOW MM hakTopam

FOCT 17703-72 AnnapaTbl anekTpuyeckme KoMMyTauuoHHble. OCHOBHble MOHATUS. TepMuHbI U
onpegeneHus

FOCT 18311-80 UN3penus anekTpoTexHudeckue. TepMuHbl 1 onpegeneHnst OCHOBHbIX MOHATUI
FOCT 21130-75 V3genua anekTpoTexHUYeckme. 3aXnMbl 3a3eMNsSIOLWLNe N 3HAKW 3a3eMIeHUs

FOCT 21242-75 BbiBoObl KOHTAKTHblEe 3NEKTPOTEXHUYECKUX YCTPOWCTB MMOCKME W LUTbIPEBbIE.
OcCHOBHbIe pa3mepsbl

FOCT 24753-81 BbiBOAbl KOHTaKTHblE 3MEKTPOTEXHMYECKMX YycTpouncTB. OOWwme TexHudeckue
TpeboBaHus

Mpumeyanve - [Npu NonMb3oBaHUM HACTOALWMM CTaHOApTOM Ueniecoobpa3Ho NpoBepuTb OencTBue
CCbINIOYHbIX CTaHOapToB B WMHOPMALMOHHOM cucTeMe OOLLero nosib3oBaHWs - Ha oduuManbHOM canTe
HaUMoHanbHOro opraHa Poccuickon ®egepauum no ctaHgapTusaumm B ceTn MHTEpHET MM No exerogHo
n3gaBaemMomy MHGOPMaLMOHHOMY YKasaTeno "HauuoHanbHble cTaHgapTbl", KOTOPbIM OMNybGnMkoBaH Mo
coctodgHMo Ha 1 gHBaps Tekywero roga, W MO COOTBETCTBYIOLIMM €XEMECAYHO uW3gaBaembiM
MHOPMALMOHHBIM yKa3aTensam, onybrimkoBaHHbIM B TeKyllem rody. Ecnu ccbinoyHbIn JOKYMEHT 3aMeHeH
(v3mMeHeH), TO npuM MNOMb30BAHUM HACTOSILMM CTaHOapToOM crefyeT PYKOBOACTBOBATbCS 3aMEHEHHbIM
(M3MEHeHHbIM) JOKYMEHTOM. Ecnu cCcbinovHbI AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOMoXeHNe, B KOTOPOM
[aHa ccbinika Ha Hero, NMPUMEHSETCA B YacCTW, He 3aTparvBaroLLem 3Ty CCbINKY.

3 TepMVIHbI, onpegeneHus, 0603HavYeHus n COKpaLleHus
3.1 TepMI/leI, npmuMmeHdaewmble B HacTodALleM CTaHaapTe, npmBeaeHbl B NPpUNnoXeHummn A.



3.2 O603Ha4YeHUa n COKpalleHud, NnpuMeHdaeMble B HacTodAleM CcTaHgapTe, npuBegeHbl B NPpUnoXXeHumn

4 Knaccudomkaums
4.1 Bblknoyatenu nogpasgenstoT no crnegyowm OCHOBHBIM NPU3HaKaMm.

4.1.1 Mo pogy ycTaHoBKM Ans paboThi:

- B MOMeLLUeHUAX (KaTeropmm pasmeLLenus 2, 3, 4);

- Ha OTKpbITOM BO3ayxe (kaTeropus pasmerleHus 1);

- B MeTaluiMyeckmx 00O0Jioukax KOMMIIEKTHbIX — pacnpegenurenbHbix — yctponcts  (KPY),
yCTaHaBMnvBaeMbIX B MOMeLLEeHUsX (kateropum pasmellerus 2, 3, 4) n Ha OTKPbITOM BO3gyxe (kaTeropwus
pasmMeLleHus 2).

Kateropum pasmelleHuns ykasaHbl B cootBeTcTBum ¢ FOCT 15150.

4.1.2 Mo npuHUMny ycTponcTea (Buabl):

- ra3oBble - 3Merasosble, ¢ APYrMMU ra3ammn UM ra3oBbiIMM CMeCAMY;

- BaKyyMHbI€;

- BO3QYLUHbIE;

- MacnsiHble;

- 9NEeKTpOMarHuTHbIE.

4.1.3 Mo pasmMeLleHno ayroracuTeNlbHOro yCTPOMCTBRA:

- C AyroracuternbHbIMW YCTPOWCTBaMW, PacnofioXeHHbIMWU B 3a3eMrieHHOM kopnyce (bake) - GakoBble
BbIKMOYaTeNyY;

- C AayroracureribHbIMU yCTpOIZCTBaMI/I, pacnonoXxeHHbIMKU B Kopnyce (6a|<e), Haxogdlemca noa
HanpsaXxXeHmewm, - KOJTOHKOBbIe UMK NoABECHbIEe BbIKIo4aTeNn.

4.1.4 To KOHCTPYKTUBHOW CBA3U Mexay nonocamu:

a) TPexXnostoCHoe NCMOoNHEHNE:

- C Tpems rnonocamu B obLLEM KOXYXe;

- C Tpems noncamMmm Ha obLieM ocHoBaHMN (PMKCUPOBaHHOE MEXOYMOMOCHOE PacCTOsHME);

6) OOHOMOSIOCHOE WCMONHEHME - C MOMocaMyM Ha OTOEeNbHbIX OCHOBaHWSAX (HeduKcupoBaHHoe
MeXOYNoJIIOCHOE PacCTOsTHME).

4.1.5 Mo cyHKUMOHANBHOW CBA3N MeXAy MofocamMu:

- C yHKLMOHANMBbHO HE3aBMCUMbIMW MOSOcaMu (Ha KaKabl NOSOC OTAESNbHbIA NPUBOL, OTAEMbHbIN
OyTbeBOW knanaH v gp.);

- C (pyHKLMOHaNLHO 3aBMUCHMMbIMU MONOCamMK (Ha TpW nonca obwni npusod, obLwmMn AyTbeBOW KnanaH
nap.).

4.1.6 o Bmay npvBoaa B 3aBUCMMOCTUY OT pofa SHepruu, NCrnosfb3yeMon B npoLecce onepnpoBaHus:



- C NpMBOAOM 3aBUCUMOIO nencTeua - ANEeKTPOMarHMTHbIM, anekTpoaBuraTeribHbiM, HENOCPEeaCTBEHHO
MCMNONb3YOLWNM 3NEKTPUHECKYH SHEPIrU0 NOCTOAHHOIO, NnepeMeHHOro Unn BbINnpAMIIEHHOIO TOKa,

- C npmeBoaoM He3aBUCUMOTO ODENCTBUSE - MHEBMATUYECKUM, NPYXWUHHbIM UMK TnapaBiiN4EeCKUNM,
MCnonb3yrwnm npeasapuUtesib HO 3anaceHHy noTeHuuarnbHYH SHEPTUK CKaToro rasa minm nNpyxXumuHbl.

4.1.7 To xapakTepy KOHCTPYKTUBHOW CBA3W BbIKMOYaTENS C NPUBOAOM:

- C OTAENbHbIM NPMBOAOM, CBSI3@HHbLIM C BbIKJtoYaTenieM (UIM NositocoM BbIKIIOHYATENA) MEXaHNUYECKO N
nepegadern;

- CO BCTPOEHHbIM NMpmBOoAOM, ABNAKOLWMMCA HEOTbEMIEMOMN, KOHCTPYKTMBHO He BblAENEHHON, YacCTbio
BbIKINO4aTeNA UM nositoca BblKNo4aTen4d.

4.1.8 o MexaHN4eckom CTOMKOCTU:;

- HOPMarsbHOIO UCMOMHEHUS;

- C NOBbILIEHHON MEXaHUYECKON CTOMKOCTbLIO.

4.1.9 Mo HannyMo UNKU OTCYTCTBUIO B AyroracUTeNbHOM YCTPOMCTBE LUYHTUPYIOLLMX PE3UCTOPOB:
- C pe3ncTopamMu, LEeNCTBYHOLLMMM TOSNBKO B NMPOLIECCE OTKMHOYEHUS;

- C pesncTopamMu, EeNCTBYHOLLMMN TOJbKO B MPOLIECCE BKITOYEHMS;

- C pe3anctopamun OBYXCTOPOHHErO nencreug, ﬂ,eVICTByIOU_LMMM KaK B Mnpouecce OTKMH4eHud, Tak U B
npouecce BKIYeHUdA,

- ©e3 pesncTopoB.

4.1.10 Mo HanMYMKO KN OTCYTCTBUIO LLYHTMPYIOLLMX KOHOEHCATOPOB:
- C KOHOEeHcaTopamu;

- 6e3 KoHOeHcaTopoB.

4.1.11 lo npurogHoCTW BbikNoYaTens Ans paboTbl MpM aBTOMATU4YECKOM MOBTOPHOM BKITHOYEHUN
(AMB):

- NpeaHa3HaveHHble Ans paboTsl npu AlB;

- He npeAHa3Ha4YeHHble ans paboTbl npu AlB.

4.1.12 Mo npurogHoOCTU BbIKIOYaTENs AN KOMMYTaL MM KOHOEHCATOPHbIX BaTapen:

- NpeAHa3HavYeHHble A KOMMYTauun KOHOEeHcaTopHbIX baTapei;

- He MpegHa3HaYeHHble 415 KOMMYTaLumn KOHOeHcaTOpHbIX 6aTapel.

4.1.13 lNo npurogHoOCTM BbIKMNoYaTENs A8 KOMMYTaLUM TOKOB LUYHTUPYIOLLNX PEAKTOPOB:
- NpegHasHaveHHble AN KOMMYTaLuMn TOKOB LUYHTMPYIOLLMX PEAKTOPOB;

- He NpefHa3Ha4YeHHble AN KOMMYTaL/MN TOKOB LUYHTUPYHOLLMX PeaKkTOpOB.

5 OcHOBHble (HOMUHaNbHbIE) NapamMeTpbl



5.1 K HOMMHanb HbImM napamMeTpam BbIKINnto4YaTenda OTHOCATCA:

[
- HOMMHasbHOE HanpshKeHue BbikmtovaTens - — H*M (cooTBeTCTBYOWEE eMy Haubonbluee pabouee
-
HanpsPKeHWe BbIkMtovaTens - y;
Y fHD]'-'[ .
- HOMWHaTb HbI TOK BbIKMHOYaTENs - ;
lil.I:l HOM

- HOMMHarb HbI TOK OTKIIOYEHUS BbIKNoYaTens - ’ ;

y 5 o
- HOMUHATLHOE HaMpPsXKEHVE Lenel ynpaBneHus 1 BCrioMoraTerbHbIX Lenei npusoga - - 2°M

HOMWHaNbHOE (M3ObLITOYHOE) AaBMEHME CXaToro BO3Ayxa Ans BO3AYLIHOrO BbIKMOYaTens u (unm)

PHEIH
NMHEBMATUHECKOTIO npmeoaa - .

3HayeHVss HOMUHaMbHbLIX MapaMeTpoOB BbIKMOYaTENa BbIOUPAOT U3 paga CTaHOAPTHBIX 3HAYEHUN,
npuBeaeHHbIX B Tabnuvue 1.

Tabnvua 1 - CTaHgapTHble 3HAYEHUS HOMMHAMBHbLIX MapaMeTPOB BbIKMoYaTe s

O603Ha4eHre napameTpa 3HayeHue napameTpa
7 iT7 3/3,6; 6/7,2; 10/12; 15/17,5; 20/24; 24*/26,5; 27*/30; 35/40,5; 110/126; 150/172;
T 220/252; 330/363; 500/525; 750/787
b 200; 400; 630; 800; 1000; 1250; 1600; 2000; 2500; 3150; 4000; 5000; 6300;
HOM A 8000; 10000; 12500; 16000; 20000; 25000; 31500
I 2,5:3,2;:4;5;6,3;8;10;12,5; 16; 20; 25; 31,5; 40; 50; 63; 80; 100; 125; 160; 200;
0, HOM
, KA 250
il [na nocTosAHHOro Toka - 24; 48; 110; 220
ILHM g
[na nepemeHHoro Toka (ogHoasHoro n TpexdasHoro) yactotsl 50 My - 100**;
120; 230; 400
B 2 0,5(5); 1,0(10); 1,6(16); 2,0(20); 2,6(26); 3,0(30); 4,0(40)
, MMa (krc/cm )

* TonbKo ANSA BbIKNOYaTenen, NnpegHasHavYeHHbIX ANg Lenen reHepaTopos.

** HomyHanbHOe BTOPWYHOE HanpsikeHWe TpaHcdopmaTopa HanpsXeHWs, UCMOoMNb3yemoro Ans MnuTaHus
BCMomMoraTesnbHbIX Lenew BblknovaTens (npusoaa).

MpumevaHusa

1 [aBneHne cxaToro rasa pAns rasoBblX BblKMloYaTeneil, BblkMoYaTenein ¢ WUHAWBMAYaNbHON
KOMMPECCOPHOW YCTaHOBKOW Y MHEBMOTMAPaBINYECKMX NPUBOLOB HE HOPMUPYHOT.

2 [Ona BKMHOYaKOLWMX 3MEKTPOMarHUTOB W 3nekTpoaBuratenein npvBOO4OB 3aBUCUMOrO  LENCTBUSA
HOMUMHarbHble HanpsbkeHus 24 1 48 B noctosHHOro Toka n 100 B nepemMeHHOro Toka He MPUMEHSIHOT.

3 HomMuHanbHble HanpsXXeHnsa BCroMoraTenbHbIX Lenewn MOryT OTnn4aTbCA OT HOMUHAITbHOIo HaNpPAXeHuna
Lenen ynpaesfeH1s 1 anekTpoasuratenen npuBoaoB 3aBUCUMOro LENCTBUS.

4 B cny4yae nmMTaHna NpuemMHUKOB MOCTOAHHOINO TOKa ABUraTesibHbIX NPUBOAOB Yeped BbINpAMUTENbHbIE
yCTpOVICTBa OT CeTn nepemMeHHOro TOKa HOMUHalNbHble HanpAXeHunA Ha CTOpOHEe MNOCTOAHHOro TOKa
yCTaHaBIMBAOTCA N3rotoBUTENEM NpuUBoaoB; OHN MOTYT OTITNYaTbCA OT YKa3aHHbIX B Tabnuue 1.




5.2 TlepeyeHb TexXHUYECKMX AaHHbIX BbIKMOYaTens, KOTopble CrieqyeT yKasbiBaTb B TEXHUYECKWX
YCrOBUSIX Ha BbIKNOYaTenu, 3KCrnrnyaTauuoHHbIX AOKYMEHTax M TeHOEepHOW AOKYMeHTauuw, npvBefdeH B
npunoxeHuu B.

5.3 CtpykTypa ycrnoBHoro 0603Ha4eHus BblknovaTensa 1 npueoga npusegeHa B npunoxeHum I.

6 TexHM4Yeckune Tpe6oBaHUA

6.1 Obw e TpeboBaHUA
6.1.1 BblkntouyaTenu A0MmKHbI U3roTOBMATLCA B COOTBETCTBUM C TpeOOBaHUSIMIU HACTOSILLIErO CTaHaapTa
no paboymm YepTexam, yTBEPKAEHHBIM B YCTAHOBIIEHHOM MOPSIAKE.

TpeboBaHusi, AOMOMHAKLLME UMK yXXecTovatowme TpeboBaHUs HaCTOsILLEro cTaHaapTa U OTHOCALMeCs
K Bblkntodatenam ana KPY ¢ Bo3gywHOW um30onsaumein, repMeTudHbIX 3rierasoBbiX  KOMMMEKTHbIX
pacnpegenutensHbix yctponcte (KPY3), annapaTHbIX KOMMMEKCOB M K BbIKIIOYATENSAM CrieLuarnb HbiX
ucnosnHeHun (Hanpumep fAns paboTbl Ha 6Gonblel BbicOTe, 4eM ykasaHa B 6.1.3); TpeboBaHua k
BbIKMOYaTeNsAM, He yka3aHHbiM B 4.1, a Tawkke KOHKPETHble 3Ha4yeHuWd napamMeTpoB U TEXHUYECKMX
XapaKkTePUCTUK OTAErNbHbIX TUMOB BbIKMOYaTENEN YKasblBalOTCS B COOTBETCTBYHOLUMX CTaHaapTtax, TY u
3KCMNyaTauMOHHbIX OKYMEHTaX.

6.1.2 B OTHOWEHUN CTOWKOCTM K BO3AENCTBMIO KNMMaTW4ecKuMX DakTOpOB BHELWHEW cpeabl
BbIKMIOYATENN  JOSKHbI  cooTBeTcTBOBaTh  TpeboBaHmam [OCT 15150. HomuHanbHble 3HaYeHUA
KNMMaTU4eckmnx akTopoB BHELLHE N cpeabl U TpeboBaHUs B YaCTU CTOMKOCTU K BO3OENCTBMIO 3TUX (hakTopoB -
no N'OCT 15150 nTOCT 15543.1.

[ns BblkAoYaTenem KIMMaTU4eCcKoro MUCrnonHeHus VY, KaTteropmn pasmeLlleHunda 3 HWXHee 3HadeHue
TemMnepartypbl BHELUHeN cpenbl npu aKkcnnyatauum cnegyet npuHMMaTtb paBHbIM MUHYC 25 °C. ﬂonyCKaech
Ons BbIKNtovatenen KaTteropmn pas3melleHunda 3 yCTaHaBnMBaTb MO COracoBaHMO C 3akKa34yMKOM HWXHee
3Ha4YeHne TemMmnepartypbl BHeLLHeN cpenbl npu aKkcniyaTtauyum paBHbIM MUHYC 5°C.

6.1.3 BbikntoyaTenu gomkHbl ObiTe NpefHas3HaveHbl Ans paboTbl Ha BbICOTE Hah YPOBHEM MOpPS He
6onee 1000 m.

U &
6.1.4 Bbiknoyatenu Ha ~ B T 35 kB gorkHbl GbiTb NpeAHasHayeHbl ANa paboTbl B SMEKTPUYECKUX
CETSAX C W30NIMPOBAHHOW HeWTparnbil, a no TpeboBaHMKO 3akas34yvka - Kak C M30MMPOBAHHOW, Tak M C
3a3eMINEeHHON HEUTpanbHo.

ir 2
BbiknioyatenvHa B T 110 kB gormkHbl ObITh NpeaHa3HayeHbl Ans paboTbl B 9NEKTPUYECKMX CETAX
C 3a3eMreHHO HenTpanbio (C KO MULMEHTOM 3aMblkaHMS Ha 3eMio He Bonee 1,4).

6.2 TpeGoBaHMUA K 3NEKTPUYECKON MPOYHOCTU U3ONALUN
6.2.1 OnekTpunyeckas MPOYHOCTb U30MALMM ra3oBblX, BO3AYLIHbIX, MAaCsHbIX U 3NEKTPOMAarHUTHbIX
BblkrtovaTenen - no FOCT 1516.3.

HOpMMpOBaHHbIe ucnbitTaTtelbHble HaNpAXeHua Uu3onAunn BaKyyMHbIX BblknovaTenen - no FOCT
1516.3.

6.2.2 [InnHa nyTn yTEYKN BHELUHEW U30MNAUMM U CcTeneHb 3arpsasHenus msonauum (I, 11, 1%, 11l, V) no
FOCT 9920 ans BLIKMNOYaTenen kKateropumn pasmeLeHms 1 gormkHbl ObiTb yKasaHbl B TY U 3KcrnyaTauMOHHbIX
OOKYMEHTax.



6.3 TpeboBaHuA Kk HarpeBy
6.3.1 TpeboBaHMA B OTHOLLEHUM HarpeBa BLbIKMKOYATENEN B NpoAoSKuMTenbHOM pexumve - no FOCT
8024.

YctaHoBneHHble TOCT 8024 Havbonblive JonycTMMble TemnepaTypbl HarpeBa YacTen annapatoB U
COOTBETCTBYIOLLME NPEBbILLEHUA TEMMEPATYPbI HE AOIPKHbI ObITh MPEBbLILLEHbLI NMPY CNEAYOLMX YCIOBUAX:

. FJ—
a) ANs rmaBHOW Lenu - Npu Toke, paBHOM :

6) AN 06MOTOK 3MEeKTPOMArHUTOB Lienen yrpaBneHns 1 BCroMoratenbHbIX Lenei, npeaHa3HayueHHbIX
ANS NPOAOIMKUTENBHOTO peXnma, WM Ans OBMOTOK MUHMManbHbIX pacuenuTenein HanpskeHus - npw
HanpskeHUN Ha BbIBOJAX, pasHom 1,1 — - HIH -

B) AN OOMOTOK MaKCMMarbHbIX pacLenuTenei Toka, BCTPOEHHbIX B MPUBOA, NPV HaMMeHbLLEN yCTaBke
OTKITHOYAIOLLIEro TOKa AJ1s AaHHOTO UCTIONTHEHWST pacLenuTenst - Npy TOKe, PaBHOM:

5,5 A - 0ns UICNOMNHEHWSA C HAUMEHbBLLEN YCTaBKOM 5 A;
10 A - ang ncnonHeHust ¢ HanmeHbLlen yctaskon 10 A n 6onee;

r) AN KOHTAKTOB, KOHTAKTHbIX 3aXMMOB W [PYrMx 3MeMEHTOB BCroMoratesflbHbIX Lenen,
npefHa3Ha4YeHHbIX Ans paboTbl B NPOAOIDKUTENBHOM pexume, - npyu Toke 10 A; Ana aneMeHTOB Lenen ¢
Manbim notpebneHuem (go 0,5 A) - npu Toke 1 A.

6.3.2 Haubonblive ponycTuMble TemnepaTypbl M COOTBETCTBYIOLLME MPEBLILEHUA TeMnepaTyp
0OMOTOK 1 Apyrux 35ieMeHTOB BCMoMoraTesibHbIX Lenew (Kpome anekTpogsuraTenen), npegHasHaveHHbIX 45s
KpaTKOBPEMEHHOTO pexuma (TONbKo B MpoLecce onepauny BKIMOYEHWUS WM OTKMKOYEHUS BbIKIOYaTeNs),
[OIPKHbI cooTBeTcTBOBaTh TpebdoBaHusim FOCT 8024 nocne 10-kpaTHOro cpadaTbiBaHWS NPW HanpsikeHnn Ha

[}
BbiBoAax, pasHom 1,1 ~ ™M (nng 0BMOTOK BKMIOYAKLWMX 3MEKTPOMArHMTOB MNPVBOAOB 3aBMCUMMOTO
[}
aenctsusa - npu Hanpsxerut = HM) npy yHTepsane mexay MomeHTaMu nofaun HanpskeHus 10 ¢ unu,
€CIM KOHCTPYKUMA He no3sonsieT obecneunTb nHtepsan 10 ¢, - Nnpy MMHUMarbHO BO3MOXHOM MHTEpBarne.

Ecrnv B uenu oOMOTOK wunu B UENU TaKMX INIEMEHTOB OTCYTCTBYIOT OIOK-KOHTaKTbl UK apyrue
KOMMyTaHMOHHHeyCTpOﬂCTBa,aBTOMaTMHeCKMCHMMaKHuMeMMHyanHanaGaTHBaHMe,TOO6MOTKMﬂOﬂXHb

Urg HOM

BblaepXvBaTb NPUNoOXeHve HanpsbkeHus 1,1 oOuH pa3 B TeyeHve 15 c.

6.3.3 HanbonbLluve gonycTumble TeMnepaTypbl U COOTBETCTBYIOLLME NPEBbLILLEHMS TEMNepaTyp vyacten
aneKkTpoaBUraTenenn NPVBOLAOB [OJDKHbI COOTBeTCTBOBaTb TpeboBaHusam TOCT 183 nocne 10-kpaTHoro
Urg HOM
cpabaTtbiBaHuA MNpvBOAA MPU HaMpsSHKEHWM Ha 3aXumax ABuUratens, paBHOM ,
BO3MOXXHbIMW UHTEPBanamMv BpeMeHy Mexay MOMeHTaMM1 NoAaumn Hanps>KeHWs.

C MUHMMAJIbHO

6.4 TpeboBaHMA K MexaHU4YeCcKon paboTocnocobHOCTH
6.4.1 Bbiknoyatenb [OMKEH BLIMOMHATH Criegylowme MexaHudyeckue onepauun v (Mau) Luknbl
onepaLun Npu ycroBusiX, ykasaHHblX B 6.4.2-6.4.4, 1 ¢ xapakTepuctukamm pabotbl MEXaHM3Ma BbIKIOYaTENS,
obecneyvBaoLL MM HOPMUPOBaHHbIE NapameTpbl KOMMYTaLMOHHON CNOCOBHOCTU BbIKItOYaTENS:
a) BkntoyeHuve (B);
0) oTkntoyeHwve (O);

B) BKIOYeHWe-oTkMoYeHre (BO), B Tom ynicne 6e3 npeaHamMmepeHHON BbiAepKKkM BpemeHn mexay B n O;



o . £
r) oTkmouyeHue-BkmoveHne (OB) mpu moboit  BGeckOHTakTHOM nayse, HaumHas oT  OF

COOTBETCTBYIOLLEN tor (6.6.1.5);

[) OTKIoYeHue-BKoYeHe-oTknioveHne (OBO) ¢ wHTepBanamu Mexay onepauusiMy CornacHo
TpeboBaHWMIO NEPEYNCIIEHNI B) U T).

Tpe6yeMb|e XapaKTepucTukun pa60TbI MeXaHM3Ma BbIKno4vaTena ¢ npeaesibHbIMU OTKITOHEHUAMMU OT UX
HOPMUPOBAHHbIX 3HaYeHWIN SOIDKHbI YKa3blBaTbCA B TY n KCNNyaTauMOHHbIX JOKYMEHTaX.

MNMpumevaHve - TpeboBaHua nepeyvucrieHMn ) W [) OTHOCATCA TOMbKO K BbIKMOYATENAM,
npegHasHa4YeHHbIM Ansa paboTtsl npu AlB.

6.4.2 BknioyeHue BbIKMOYaTeENs AOMKHO obecrneymBaTbCs MPU HanpsKeHUM Ha 3akumax uenu
yNpaBneHnss BKMIOYEHMEM W HayanbHOM W3ObITOMHOM AaBneHun (Ans MnHEeBMaTUYEeCKUX MNpvBOAOB) B
AuvanasoHax, OrpaHWYEHHbIX HWKHUM W BEpXHUM npegernamu (B MPOLEHTaxX HOMUHAmNbHbLIX 3HaYeHUN
yKasaHHbIX BENM4mMH) no 6.4.2.1 n6.4.2.2.

MpumeyaHne - 3gecb M ganee nog "HanpsHKEHWEM Ha 3axumax Lenu ynpasBneHus" noHumaroT
MUHMUMaNbHOE HaNpsXXeHME Ha ee 3aXXnmax BO BPEMSI COBEPLUEHUS onepaLni.

6.4.2.1 [Jnana3oH Hanps>KeHUI:

a) Oona NpMBOOOB 3aBUCUMOrO OEWCTBMS MOCTOSHHOIO TOKa, ANS BKIOYAKLWMX 3NEKTPOMarHUToB
npuBOAOB He3aBUCKMMOro aencTeus - oT 85% o 105%;

6) And TNpuWBOOOB 3aBUCMMOrO [OEWCTBUS MEpPEeMEHHOTro TOKa, a Takke TMOCTOSIHHOro TOKa,
NOAKIOYaEMbIX K CETU MEepPeMEHHOro Toka Yepes3 BbIMpsIMUTENbHbIE YCTPOWCTBA, AMana3oH HanpshkeHWi
yKasbIBaloOT B SKCMyaTaLMOHHbIX JOKYyMEHTaXx.

6.4.2.2 [lnana3oH gaBneHum:

a) Ans NHeBMaTUYECKMX MPUBOAOB (3a UCKMIOYEHUEM YKa3aHHbIX HKe B nepeyvncrneHun 6) - ot 85% go
105%;

0) 4na nHeBMaTUYECKMX MPUMBOAOB, MUTAKOLLMXCS U3 OOLLEro ¢ BbIKMoYaTeNnem pesepByapa CXKaToro
BO3ayxa, - no 6.4.4.

I'Ipmmeanme - Ona nHeBmaTU4eCcKMX npmBoaoB, OCYLUECTBINALWMX HEe TONbKO BKIKOYEHWE, HO U
OTKIMKOYEeHME BbIKNKOYaTend CXaTbiM BO3OYyXOM, ANA NHEBMaAaTU4eCKMX npmeoaoB C uMHOMBUOYaAllbHbIM
KOMMpeccopomMm WM HacocoM, a TaKXe AO5nd nHeBMmornapaBiiM4eCckKnx npmBoAaoB [OMana3oH naBneHuin
YKa3blBakOT B 3KCMITyaTalMOHHbIX JOKYMEHTaX.

6.4.3 OTknioveHne BbIKNOYaTENA AO0MKHO obecnevymBaTbCsl npn HanpaXeHmn Ha 3aXxXumax uenu
ynpaslieHUA OTKM4YeHnemMm B Auana3oHe, orpaHM4YeHHOM HWKHUM U BEpXHUM npegeriamMu (B npoueHTax
HOMWHAaNbHbIX 3HAYeHWI YKa3aHHbIX BeJ'II/I‘-Il/IH)Z

a) Npv NUTaHUN ANEKTPOMarHUTOB NMOCTOSIHHLIM TOKOM - OoT 70% o 110%;

0) NP1 NUTaHUN ANEKTPOMAarHUTOB NepeMeHHbIM TOKOM, a Takke NMOCTOSIHHBIM TOKOM MPW NOSKM0YE HUN
ANEKTPOMarHMTOB K CETM MEPEMEHHOIO TOKa Yepes BbINPAMUTENbHbIE YCTPOMCTBA - 0T 65% A0 120%.

OTknioYeHre € MOMOLBK BCTPOEHHbIX B MPMBOA MWHUMMArbHbLIX pacuenuternemn HanpsKeHus |
MaKCUMarnbHbIX pacuenuTenen Toka OOSMKHO obecneymBaTbCs MX COOTBETCTBYIOLUMMU XapaKTepuCTuKamu,
yKasaHHbIMU B 6.12.7.



6.4.4 BosgyllHble BbIKNOYaTENM, a Takke BbIKMOYATENUW ApPYrMX BMAOB C MNHEBMAaTUYECKUMM
npvBogamMu, nuTalwwmmucs mM3 obllero c BbIKMYaTeNeM pe3epByapa BO3AyXa, AOMMKHbI BbIMOMHATb
onepauum 1 UMKNbl onepauun, ykasaHHble B 6.4.1, Npu HavyanbHOM (nepes Hayanom onepaunv UnNu Lukna
onepauun) n3bbLITOMHOM [aBMEHMU CXATOro BO3dyXxa B pe3epByape B [JuanasoHe, OrpaHU4eHHOM
HOPMMPOBAHHLIM AN OAHHOIO BbIKMHOYATENSt (NMPYBOA4A) HWKHUM M BEPXHUM Mpefenamu HavasrbHOro
M3ObITOYHOro JaBfeHUst B COOTBETCTBUM C Tabnuuen 2.

Tabnuua 2 - [aBneHve BO3QyXa B BO3OYLUHbIX BbIKNKOHYaTeNndAx U nHeBMaTtu4eCKmnx npueoax, MTla

2
(krclem )
HomuHanbHoe n3bbiTouHOoE HwxHuin npegen HavanbHOro BepxHun npegen HavanbHoOro

JaBneHue OaBneHvs OaBreHust
0,5 (5) 0,45 (4,5) 0,55 (5,5)
1,0 (10) 0,95 (9,5) 1,05 (10,5)
1,6 (16) 1,5 (15) 1,7 (17)
2,0 (20) 1,9 (19) 2,1 (21)
2,6 (26) 2,5 (25) 2,7 (27)
3,0 (30) 2,9 (29) 3,1(31)
4,0 (40) 39 (39) 4.1 (41)

HomMuHanbHoe aaBneHve cxatoro Bosayxa (rasa) BbikNtouaTenei ¢ MHAVBUOYaribHOW KOMMPECCOpHOM
YCTAHOBKOW, a Takke TruUOpaBfMYeckux MPVBOAOB HE HOPMUPYIOT; OHO [OOJDKHO OblTb YyKasaHo B
3KCMNyaTaLMOHHbIX LOKYMEHTaX.

BosgywHble BbikntovaTenu, npegHasHaveHHble ans AlB, AOmKHblI BbINOAHATE onepauuo O npu

£
136bLITOUYHOM AABMNEHUM, OCTAIOLLEMCS B pe3epByape BbiknouaTens (Mpuoaa) nocne ofHoro uukna O- 2T -B,
BbINONIHEHHOM NPW HavanbHOM WM3GbLITOYHOM [ABMEHWM, PABHOM HOPMMUPOBAHHOMY HWKHEMY mpefeny o
Tabnuue 2.

6.4.5 lNpn HeobxogmMmocTW ANst MPYXWHHOTO MPMBOA4A B SKCMyaTaUMOHHbIX LOKYMEHTax crnegyer
yKasbiBaTb ycunue (CTaTM4eckMm wunu BpallalowMin MOMEHT) WNM pacxogyemyio npu pabote npuBoga
NOTEHUMaNbHYI0 3SHEPTUIO MPYXWH C AOMyCKaeMbIMU OTKIIOHEHUSAMW, MpPUM KOTOpbIX obecneyunBaeTcs
BbINOSMHEHWE onepauni 1 LMKNoB Mo 6.4.1, a Takke HOPMUPOBAHHbIE XapaKTEPUCTMKN NPYXKUH.

6.4.6 QnekTpoaBMraTenu NPMBOL4OB HE3aBUCUMOrO AENCTBUWS, UCMONb3yeMble ANs 3aBOAa NPYXWUH Ui
npvBeAeHVs B AeNCTBME UHO VB MAYanbHOro KOMMApeccopa Un Hacoca, a Takke aNeKTPoOMarHUTbl KOHTAKTOPOB
W Opyrux BCrnomoraTesbHbIX YCTPOWCTB, 4ENCTBYIOLMX NPY 3aMblKaHWUM Lienn, AOMKHbI HopMarbHO paboTtaTb B

[vanasoHe HanmpspKeHWUI Ha ux BbiBogax oT 85% go 110% ot = H M,

6.4.7 CoOGCTBEHHblE BpEMeHa OTKIIOYEHUS] W BKIIOYEHVSI BbIKIOYaTeNs, Pa3HOBPEMEHHOCTb
3aMblkaHVs M pasMblkaHVs KOHTAKTOB MOJIOCOB M PaspbiBOB CrieAyeT yKasbiBaTb B 3KCMlyaTauWOHHbIX
OOKYMEHTax.

Mpn oTCyTCTBUM crneumanbHbiX yKasaHWiA Haubonbluas pasHuua MeXxgy MOMEHTaMM 3aMblKaHus
KOHTaKTOB MOSIOCOB MPU BKMKOYEHMM He p[orkHa npesbiwatb 0,005 ¢, Havbomnblias pasHvua Mmexagy
MOMEHTaMN pa3MblKaHUS KOHTAKTOB MOJIOCOB BbIKMOYATENEN NPU OTKIMHOYEHWM He OOMKHa MpeBbilaTtb
0,0033 c, Haubornbluas pasHuLa Mexgy MOMEHTaMU pa3mblKaHWA KOHTAKTOB paspbiBOB OAHOro mostoca Ans
BbIKMOYaTENEN C HECKOMbKMMU paspbiBaMu Npy OTKIMKYEHUN He AormkHa npesbiwaTh 0,0025 c.

6.4.8 lMpun Heobxogumoctn B TY K 3SKCnnyaTaumoHHbIX AOKYMEHTax cregyeT Takke ykasblBaTb
TpebyeMble 3HAYeHWA C JOMYCTUMbIMW OTKIIOHEHWSIMM AN CKOPOCTEW BKMHOYEHUS U OTKIHOYEHUs
BbIKMOYATENS, 3MNEKTPUYECKMX COMPOTMBIIEHWA W TOKOB MOTPEeOneHns 3neKTPOMarHWTOB BKIHOYEHUS WU
OTKIIOYEHUS, KOHTAKTHOTO HaXXaTusl NMPY>XWMH pa3MblkaeMblX KOHTAKTOB, a TakKe MUHUMAnbHOIO HanpsiXXeHus,
MUHMMASIbHOTO AaBMNEeHUs 1 MUHMMASIbHOrO HaTSXKeHUs NPY>KUH, NPy KOTOpbiX obecneynBaeTcst BbIMOSTHEHVE



BbIKJllo4MaTenem onepau,vuh OTKIKOYEeHUA U BKIMKOYEHUA.
6.4.9 3HaveHus BPEeMEHHbIX N CKOPOCTHbIX XapakKTepUCTUK BblKIo4aTend cnegyet HopMupoBaTb NPU:

- OTCYTCTBMM TOKa WU (VIJ'II/I) HanpaxeHua B rMaBHOW LENu BbIKMOYaTENS (D,ﬂﬂ BbIKNoYaTenen c
MaKCcuMalibHbIM pacuenurerniemM Toka - Nnpu npoTekaHnn Toka B rnaBHoOM Ll,el'll/l);

- HOMUHaJIbHOM HanpsAXxXeHun Ha 3aXnmax uenen ynpaslieHuA;

- HOMUHalIbHOM OaBJieHUN CXaToro Bo3ayxa And BO3AYLUHbIX BbIKMOYaTenien U Ana BblKoYaTenemn
Apyrux TunoB C NHeBMaTn4eCKMMM NpmBoaamMu,

- HOPMUPOBAHHOM yCUMM (MOMEHTE) MPYXMH ANS BbIKMtoYaTenen ¢ Npy>XUHHbLIMU NPUBOLAMMU.
6.4.10 BoikntoyaTtenu kateropum pasmeLleHns 1 gomkHbl HopMarbHO paboTaTh B YCMOBUSAX rofioneaa
npu TOMNWMHE KOPKK Nbaa Ao 20 MM 1 BETpe CKopocTblo Ao 15 M/c, a npu oTCYTCTBMM rononeaa - Npu BeTpe co

ckopocTbio 0o 40 m/c.

6.4.11 BoblkniovaTenu kateropumn pasmelleHmns 1 gormkHbl OblTb paccyMTaHbl HA TSHXKEHMEe NMPOBOOOB B
COOTBETCTBMU C pucyHKOM 1 1 Tabnuuen 3.
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BepTukanbHyto cuny NpVKnagblBaroT B HanpaBrieHUAX 7] - Ans oboux BbIBOOOB

6) MpunoxeHve cu NPY UCMLITAHKAX BbIKIOYaTE s

PucyHok 1
Tabnuua 3 - CTaTnyeckme Cunbl TSXXEHUS NMPOBOAOB

HomuHanbHoe HomuHanbHbi | CTaTudeckasi ropusoHTanbHas cuna, H (krc) Cratnyeckas
HanpspkeHne TOK, A BepTukanbHasa cuna, H
BblknoYaTens, kB (krc) (cm. pucyHok 1)
BAOMb OCK A BAOMb OCU B
BbIKMoYaTens BbIKNoYaTens (cwm.
(cm. pucyHok 1) pucyHoK 1)
o 35 - 500 (50) 400 (40) 500 (50)
Ot 110 go 150 [o 2000 1000 (100) 750 (75) 750 (75)
OT1 110 go 150 Ot 2500 fo 4000 1250 (125) 750 (75) 1000 (100)
Ot 220 go 330 o 4000 1250 (125) 1000 (100) 1250 (125)
OT1 500 go 750 o 4000 1750 (175) 1250 (125) 1500 (150)

6.4.12 Ecrnm ycnoBus aKcnfyaTauum TpeOylT HOPMWPOBaHUS CTOMKOCTM K  BO3OENCTBUAM
MeXaHU4YeCKUX hakTopoB BHELUHEN cpeabl, TO rpynny 3Tux Bo3aerncteum onpegenstoT no FOCT 17516.1 u
ykasbiBaloT B TY.

6.4.13 3HaueHMe pecypca BbIKMOYaTENS MO MEXaHWYECKOW CTOMKOCTU iy (uvcno uuknoB

£ .
"BKMIOYEHUE-Nay3a-0TKMoYeHne" B- "I -O 6e3 Toka B rMaBHOM Lienu) AOMKHO cocTaBnsATb He MeHee 2000 ans
BbIKMNoYaTENEN HopManbHOro UCNONHEHUs1 N He MeHee 10000 UMKNOB - AN BbIKNOYaTENEN C NOBbLILLEHHOMN
MeXaHUYEeCKON CTOMKOCTb0. KOHKpeTHOe 3HadeHre ykasbiBaloT B TY M aKcnnyaTaLUMOHHbIX JOKY MEHTaXx.

6.5 Tpe6OBaHVIﬂ K CTOMKOCTU NMPU CKBO3HbIX TOKaX KOPOTKOro 3aMblKaHUA
6.5.1 BblknoyaTtenb BO BKIIIOYEHHOM MONOXEHUN OOSTKEH BblAepXuBaTb be3 I'IOBpG)KD,GHVIVI, MOry Lmnx
npendaTtcreoBaTtb €ro VICI'IpaBHOl7I pa60Te, 9NeKTpognHamMmm4eckoe n TepmMmnyeckoe BO3EeNCTBME CKBO3HbIX
TOKOB KOPOTKOro 3amMbikaHudA C napamMeTpamMu BMnJioTb A0 crneayrwmnx HOpMmMpoBaHHbIX 3HaYEeHUN:

y . . I
a) HanbonbLUNA MUK (TOK ANeKkTpoanHaMnU4eCKkoun CTOI/IKOCTI/I) 1 , 3Ha4YeHne KOToporo gOJNKHO ObITb He

I
MeHee 2,5 - HIM .

y y !
6) cpegHekBagpaTUYHOE 3HAYeHWe ToKa 3a BpeMsi ero npoTekaHus (TOK TepMudeckol cTokoctur) “T



{
3Ha4eHVe KOTOPOro AOIDKHO ObiTb He MeHee ~ S HIM

4
B) Bpemsi NpOoTeKaHWsi Toka (Bpemsi KOPOTKOro 3aMblkaHus) "7 | koTopoe pekoMeHayeTcsl BblbupaTb U3
paga: 1,2 unm 3 c.

MpumeyaHus

o i
1 [na BbIKNOYaTENEN CO BCTPOEHHBLIMU B NMPMBOL MakCUMMasibHbIMW pacLenuTensmu Toka = paBHO
MOSTHOMY BpPEMEHU OTKIMIOYEHMS MPUM MaKCUMamnbHOW YCTaBKe MO BpeMeHW cpabaTtbiBaHuWs B YCMNOBUAX
HOPMUPOBAHHOTO KOMMYTaLMOHHOIO LiMKNa.

2 ,D,OI'IyCKaETCﬂ McnoJsib3oBaTb BbIKKOYATESNIN NPU BPpEMEHWN KOPOTKOIro 3aMblKaHUA £ , NpeBbllLaoLlem

£ I Iy
K3 | 11 Npn yMeHbLUEHHOM MO CPaBHEHMIO C  ~ T 3HaYeHWn Toka !, onpeaenseMom no dopmyne
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3HayeHre ! npUHUMAIOT paBHbLIM Iy npu E3

6.5.2 O6MOTKM 1 gpyrue anemMeHTbl Lenen MakCumarnbHOro pacLuenuTens Toka, BCTPOEHHbIX B NPUBOA,
OOMKHBI MPpU NOATAHYTOM SIKOpe BbiAepxvBaTb 6e3 moBpexaeHwur npoTekaHue Toka, pasBHoro 150 A, B
TeveHue 1 ¢ - Ana pacuenuTene MrHOBEHHOro AEeWCTBUS Ha yCTaBke oTkrovaroLero Toka meHee 80 A n B
TeyeHve 2 C - ANA pacuenuTenein C BbIAEPXKKOW BpeMeHW, a OOMOTKM 3MeKTPOMarHWToB pacuenutenemn
MFHOBEHHOro AeNCTBMUA Ha ycTaBke OTKMovarolero toka 80 A n 6onee OomKHbI BblaepXuBaTb NpoTekaHvie
Toka 250 A B TeveHuve 1 c.

6.6 TpeboBaHMA K KOMMYTaLMOHHOW CNOCOGHOCTMU NPU KOPOTKUX 3aMbIKaHUAX
6.6.1 KommyTauuoHHasi CMOCOOHOCTb BbIKMOYaTENed MpPUM  KOPOTKUX  3aMblKaHWSX  OOJDKHa
obecneumBaTbCs MPY YKasaHHbIX B HACTOSILLEM NoApasaerie XapakTepucTyKax U ycrioBUsiX.

6.6.1.1 HanpsixxeHne ceTu - BNNOTb 40 paBHOro Hanbomblemy paboveMy HanpPsKEHWO BbIKIoYaTens

[
P cooTBeTCTBYIOLIEMY HOMUHANBHOMY HAMPSPKEHUIO BhIKMoYaTens — HOM

. Lo =
MpumedaHue - [1na BblkNtoYaTenemn Ha 15 kB, npegHa3HayYeHHbIX TakKe A48 UCNoNb30BaHWA B
[} = y i =
cetaxc MMM 13,8 kB, nBbiknoyatenei Ha ~ HM 20 kB, npeaHasHaYeHHbIX TakXke AN UCMONb30BaHUA

U =
B cetax c WM 18 kB, monyckaeTcsl AOMNOMHUTENBHO HOPMMPOBATL KOMMYTAaLMOHHYO CMOCOBHOCTL Mpu
yKa3aHHbIX HOMUHAIb HbIX HANPSKEHUAX ceTel, ucxoasa n3 HambonbLwmx paboumx HanpskeHun 15,2 1 19,8 kB.

6.6.1.2 Tok OTKMOYEeHUs (OTHeceHHbII;I K COOTBETCTBYHOLLUMM HOPMUPOBAHHbIM HWXE YCIoOBUAM
BOCCTaHOBITEHUA Hanmeeva):

. N . d
- [eVicTBYlOlllee 3HaAYeHVWe ero rnepuoaudeckoi coctasnsowen T | oTHeCeHHOEe K MOMEHTY

i
npekpawleHna COnpmnKOCHOBEHNUA ero gyroracuteribHblX KOHTaKTOB (pl/lcyHOK 2), - BNNOTb 00 paBHOIo B, HOM ;

g

- OTHOCUTENbHOE cofAepXaHue ero anepuoLudecKon COoCTaBnsloLLen B npoueHtTax B MOMEHT,

§= Gy ! 1o +[2) X100

yKa3aHHbIIZ Bbille ( , CM. PUCYHOK 3) - BMnoTb 40 paBHOIo HOPpMMPOBaHHOMY 3Ha4YeHUO
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H onpegensiemomy o 6.6.2.
Tox §

A

0,01 ¢

|
EI
1 1 1
Ad'y BB orvbaroLLme KpUBOW TOKa; BY . HyrneBas IUHKS; ce. KpvBas CMeLLeHUs HynesBoun
1
NVHUN KPVYBOWM TOKa (KpuBasi anepuvogudeckon COCTaBnsAoLLEen); DL yvoment M3MepeHVss HavarbHOro
1

OEeVCTBYIOLEro 3Ha4YeHus Nepuoauveckon COCTaBrAOLWEN TOKa BKIMHOYEHUS, EE'_ viomenr npekpaLieHust

Iy y
COMPUKOCHOBEHUS OyroracutesibHbiX KOHTaKTOB (BO3HUKHOBeHWe payru); ~ 2 - neicTBytollee 3HayeHue
y y T
NeprogMYECKO COCTaBMAOLLEN TOKA OTKIOYEHUS, OTHECEHHOE K MOMEHTY EE' Ga. anepuoguyeckast

7 I
COCTaBnAloLWada Toka OTKNM4YeHNA B MOMEHT EE ) a. amMnnutyaa Toka OTKN4YeHNUA B MOMEHT EE
PVICYHOK 2- rlepI/IOIJ,VI‘-IeCKaﬂ n anepmogmnveckasa coctaBidroLLMe TOKa KOPOTKOro 3amMblKaHUA
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PucyHok 3 - CogepxaHve anepuofnyeckon CoOCTaBnsAoLWEeN B NpoLeHTax
6.6.1.3 BoccTraHaBnvBatoLleecs HanpskeHue - B COOTBETCTBUM C HOPMUPOBAHHBIMM XapaKTepUCTUKamu
COBCTBEHHOIO NepexofHOro BoccTaHaBnvBatoLerocs HanpsbkeHus (MBH), ykaszaHHbIMM B 6.6.3.



6.6.1.4 Tok BKMNIOYEHUS:

- HaYanbHOE AeNCTBYOLLEeE 3HaYeHMe ero nepmogn4eckon coctTasnaoLemn ! B - BMMOTb 40 paBHOMO €ro

F- o vom
HOpMMPOBaAHHOMY 3Ha4€HUO ', KOTOpO€E O0JTKHO 6b|Tb He MeHee ? X

. i z
- ero Haubornblwuii Nk “F - BAMOTb 4O PaBHOIO HOPMMPOBAHHOMY 3HaueHWo ~F-H  koTopoe AOSmKHO

!
ObITb He MeHee 2,5 "E-H

BkrtoyeHWe Ha TOKM KOPOTKOrO 3aMblKaHWs BNSIOTb 40 TOKa, PaBHOrO HOPMUPOBAHHOMY TOKY BKIOYEHUS

IB H IZE‘ H Y
H (1 cooTBETCTBEHHO ~F-#) NOMKHO ObITb MOMHBIM, C MOCAAKON Ha 3alLEeNKy.

Ecnu Bbiknovatenun nNPUMEHSIIOTCS C  pasHbIMM  TUMaMmy NPUMBOAOB, TO MNpu HeobxoaumocTu
M3rOTOBUTESNb MOXET HOPMWpOBAaTb AfSl KaXOoro M3 3TUX MPMBOAOB CBOM 3HAYEHMS TOKa BKIHOYEHUS U
OTKITHOYEHMU
a.

6.6.1.5 BbInonHaemas BblkMOYaTENEM MOCNEAOBaATENbHOCTL KOMMYTAUMOHHBLIX onepauni
3a0aHHbIMW  UHTEpBaNamMuM Mexagy HUMU - B COOTBETCTBUM CO CrieaytoluMy  HOPMUPOBAHHBIMU
KOMMY TauMOHHbIMW LIUKITaMu;

a) 4nsa BbIKMoYaTenen, npegHasHadeHHbIX ans padoTsl npu AlB, - KOMMYTaLMOHHbIE LUKIIbI - 3TO:

umkn 1: O - ﬁET-Bo-180c-Bo;

umkn 2:0 - 180 ¢ - BO - 180 ¢ - BO,

7
rae O - onepauus OTKMIOYEHWS TOKa KOPOTKOrO 3aMblKaHus BAMOTh A0 pasHoro - HOM

!
BO - onepauusi BKINOYEHUs! Ha TOK KOPOTKOTO 3aMblkaHuWsl BMOTh A0 paBHoro ~ E-H yn HezaMeanutenbHoO
(6e3 npegHamMepeHHOW BbIAEPKKN BPEMEHN) crieaytowas 3a Hell onepaumns OTKIOYEHNS;

i .

BT . HopMmupoBaHHasi GecTokoBast naysa npu AlB, 3HayeHWe KOTOPON MOXET HaXOAUTLCS B Npeaenax
o1 0,3 po 1,2 ¢, npuyem 4ns BbiKNoYaTenen, npegHasHavyeHHbIX aAns paboTsl npu GbicTpogenicTeyowem AlNB
(BATIB), ato 3Ha4eHue npuHumaeTcs paBHbiM 0,3 c;

0) 4ng BbIKMOYaTENen, He NpeaHa3HavYeHHbIX Ans paboTsl Npu AlB, - TONBKO LWKN 2;
B) OJ18 reHepaTopPHbIX BbIKMOYaTeNen AoMyckaeTcs BMECTO Lykna 2 HopmMupoBatb Lykn BO - 30 MuH -

BO;

<
r) BbIKMHOYaTENM HA Vo £ 220 kB, npegHasHayveHHble ans paboTtbl npu AlB, KpoMe HOPMUPOBAHHbIX

£
KOMMY TALMOHHBIX LUKMOB 1 1 2, AOMMKHbI Takke BbINOMHATL Lukn O - BT_BO -20c¢- BO (uvkn 1a).
MpumevaHua
1 KommyTauuoHHasi cnocobHOCTb BbIkMtoYaTenen, npegHasHadeHHbIX Ansa pabotbl npu  AlB,
Ly

obecnevrBaeTcsa Npu 6eCTOKOBbLIX Nay3ax, paBHbIX UIM BONbLLMX

2 [Ins BbiknoyaTenew, npegHasHadyeHHbIx Ans padotbl npu AlB, TOKM BKMNOYEHWST U OTKMKOYEHUS ONns
LMKna 2 MOryT HOpMUPOBAaTbLCA BonbLUMMK, YeM AN uukna 1.



3 Ecnu ansa Bo3ayLIHOrO BbIKMAOYATENSA MW ANS BbIKMOYaTENS ¢ NHEBMATUYECKUM NPYBOAOM B Liensix
BbINOSIHEHUA MOCneAHeNn 4acTM HOPMMPOBAHHOIO KOMMYyTauMoHHOro uukna (BO) TpebyeTca B TedeHue
nHTepBarna BpemeHn 180 ¢ unu 20 ¢ nognnuTka cxxaTbiM BO34YXOM, TO HEOOXOAMMOCTL 3TOW NOAMUTKM AOIHKHA
ObITb yKasaHa B 3KCMITyaTaLNOHHbIX JOKYMEHTaX.

4 [1nq BbikntoYaTenemnc NPYXWHHbIMU NpmMBOoAaMN 0ONYCKaeTCHd No corfiacoBaHUo C 3aka34nMkomM BMECTO
nay3bl 20 ¢ B umkne 1a HOpMUpOBATb Nayay, yBeJIM4eHHYH 0O 3HAaYEeHUA, paBHOIo BpeMeHN 3aBOaa MNPyXxXuH.

. i £
5 Mo cornacoBaHWio ¢ 3aka34ymMKOM 4OMyCcKaeTCcs AN OTAEeNbHbIX TUMOB BbikNtoyatenen Ha — M = 220
kKB HOpMupoBaTb TONMbKO LMKIbI 1 U 2.

6.6.2 HopmuypoBaHHOE NpOoLLEHTHOE coaepKaHne anepuoandecKkor CoOCTaBNSaLWLEN HOMUHAMbHOMO TOKa

OTKIOYEHUSA Fx onpeaensioT Mo KpMBOW Ha puUCyHke 3 B (YHKLIMM BPEMEHN ' OT MOMEHTa BO3HUKHOBEHMS
KOPOTKOrO 3aMblKaHusi 1O MOMEHTa MpeKpaLLeHsi CONMPUKOCHOBEHNS iyroracuTerlbHbIX KOHTaKToB. Bpems 7

£
MPUHUMAIOT PaBHbIM MUHUMArbHOMY 3HaYeHUI0 COBCTBEHHOTO BPEMEHU OTKIIOYEHUs! BblkmlouaTens - HHH

¢ nobaBneHMeM MUHNMAaNbLHOTO BPEMEHW AeNCTBUSA peneiHoi 3awutbl 10 Mc.

B HEKOTOpPbIX Cly4dadX, Hanpumep npun pacnofioXkeHnn BblKNKo4YaTend BONM3N  WUCTOYHMKOB
reHepupoBaHuUA  3NIEKTPOIHEPTUN, coaepxaHue anepmop,mquKoﬁl COCTaBNAOLWEN B npoueHTax,
cooTBeTCTBYHOLLLEE MUHMMAlIbHOMY 3HAY€HUKO COBCTBEHHOIO BPpEMEHU OTKIIIOYEHUA BbIKJIHOHATENA, MOXET
ObITb OonblLUe NOJ1Iy4eHHOro no puUCyHKy 3. B atux Cny4adXx rno cornacoBaHMo C 3aka34ynkomM OonyCckaeTca:

a) ycTaHaBnuBaTb 3Ha4YeHws Fx Gornee onpeaenseMbIx Mo pUCyHky 3;

i
6) npuHMMaTh 3HaveHue BpemeHu, aobasnsemoro k “SMH - Gonee 10 Mc B cooTBeTCTBUM C
PaKTUIECKUM 3HAYEHVEM MMHUMAaNbHOIO BPEMEHW cpabaTbiBaHMs perenHon 3aluTbl, OEWCTBYIOLIEN Ha
OTKIMHOYEHME BbIKMIOYaTeNs.

g

4
MpumeyaHwe - Ecnn 3HaveHve g 20%, T0 3HavyeHue " HnpuHumaroT paBHbIM 0.
6.6.3 HopMupoBaHHbIE XxapaKTepUCTUKM NepeXxodHOro BOoCCTaHaBnmBatowerocs HanpsixeHus (MBH)

6.6.3.1 HopmupoBaHHble xapaktepuctvkm [1BH 3agaloTcs  YCNOBHOW  FPaHUYHOW  JIMHUEWN,
onpegendaemMon:

i b ! i
a) aByma napametpamu - ° | "% | a Takke KoopauHaTamu NUHUM 3anasgbiBaHus ¥ p d g
COOTBETCTBMM C PUCYHKOM 4 nnu



Hanpase ke L

h-—

O 1, Bpeus £
1 - ycnoBHas rpaHunyHas nuHusa MNBH; 2 - nuHua 3anasgbiBaHus NBH (napannenbHas rpaHUYHON NMHUK)

PucyHok 4 - HopmupoBaHHble xapaktepuctuku MNBH, onpegensemoro ABymsi napameTpamm

HIT uc, ﬁl,

1
6) YeTbIpbMA NapamMeTpamum - 52, a TakKxe KoopauHatamMu NUuHUn 3anasgbliBaHUA Koy

i
4 B COOTBETCTBUM C PUCYHKOM 5.
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1 - ycnoBHas rpaHunyHas nuHusa MNBH; 2 - nuHus 3anasgbiBaHus NBH (mapannenbHas rpaHnYyHON NUHUK)

PucyHok 5 - HopmupoBaHHble xapaktepuctvkmn MBH, onpegensemMoro 4eTbipbMsa napamMetTpamMmu

i I
I'Iapameprl 1 n k onpenenarTcda COOTHOLLEHUAMU:

_ L
3| N Usn ANs BbIKIoYaTeneii ¢ Yiom < 35 kB,
_ >
¥ D’?5“~"{§ Usn ANS BbIKMoYaTene ¢ Usom 2 110 kB, )
e = K2 Uy

Uen = £nr UH.p INE



&

roe EIl - nontocHoe BO3BpallatoLieecd HanpsXeHue;

KI[I‘
T - koacppuLMeHT nepBoro racslero nontoca (Npy TpexdgasHoOM KOPOTKOM 3aMblKaHWUN);

& - k03hbpULMEHT NpEBLILLIEHMS aMMUTYAbI.

[na BbikntoyaTenem c

£
Do < 35 kB

K

nr

1,5; Anga BbIKNOYaTenemn c

£ , cocTaenstowye ot 1,4 go 1,54, npuseaeHsl B Tabnuuax 4-11.

2
Vione 2 110 kB

K

nr

3HayeHus
Tabnuua 4 - HopmupoBaHHble XxapakTepuctukm [MBH pgna  Bbikniodatenen ¢ HOMUHAmbHbIM
f-:u.H = f|:|, HOM
HanpsbkeHnem ot 3 fo 35 kB npu OoTKMYeHMM Toka . YcnoBHaga rpaHu4Has nuHUS 3agaHa
¥ = F o=
OByMs mapametpammn ~ T 15 TR 14
1 1 -
Ustom JIIUH.}:: “: B t; | MKC i | MKC i, «B £ mke 5= ug i,
B ' , KB/MKC
3/3,6 6,2 41 6 2,1 20 0,15
6/7,2 12,3 51 8 4,1 25 0,24
10/12 20,6 61 9 6,9 29 0,34
15/17,5 30 71 11 10 35 0,42
20/24 41 87 13 14 43 0,47
35/40,5 69,4 122 18 23,1 59 0,57
e =14 153213 Uyy 25 =015, w'=1/3u,

Tabnuua 5 - HopmuposaHHble xapaktepucTukn NBH ans BbikntoyaTenen ¢ HOMUHarbHbIM HanpsXXeHeM oT 3

£ =006]
[0 35 kB npu oTknoveHmn Toka - H TTUO.HIMN yenoBHas rpaHMYHas NUHUA 3afaHa AByMs napameTpamu
K= K.o=
I.T 1,5, a 1,5
1 1 —_
Usone / Unp Yo B , mke t4 , MKC ¥, B £ e S =g ity :

, KB kB/mKc
3/3,6 6,6 17 3 2,2 9 0,39
6/7,2 13 22 3 4.4 11 0,60
10/12 22 26 4 7,3 13 0,85

15/17,5 32 31 5 11 16 1,04
20/24 44 38 6 15 18 1,16

35/40,5 74 52 8 25 25 1,44

w, =10 150 o205 UH.p iy =015, w'=1/5.,

Tabnuua 6 - HopmupoBaHHble xapaktepucTuky NBH onsa BoiknoyaTenem ¢ HOMMHaIbHBIM HANpPsbkeHWeM oT 3

I =031
po 35 kB npu oTkntoveHnm Toka = % HA | YenosHas rpaHuyHas NUHWS 3agaHa AByMsi napaMeTpamm
K. .= ¥ =
mro15 "M@ 15
1 1 _
Uoae f U “: B 3 ke Y4 e L kB £ mke S = g “3’
, kKB KkB/mKC
3/3,6 6,6 9 1 2,2 4 0,77
6/7,2 13 11 2 4,4 6 1,20




10/12 22 13 2 7,3 6 1,70

15/17,5 32 15 2 11 7 2,14

20/24 44 19 3 15 9 2,32

35/40,5 74 26 4 25 13 2,88
e =15°15 4203 Uyp 24 = 01%, u'=1/3x,

Tabnuua 7 - HopmupoBaHHble xapaktepucTukn NBH ans BeikntovaTenen ¢ HOMUHarbHbIM HanpsXXeHeM oT 3

=017
[0 35 kB npu oTknodeHMn Toka  —H 2 HIMYenosHas rpaHUyHas NUHWA 3ajaHa AByMs napameTpamu
Lnr = 1,5, Ka = 1,5
Vo f Unp % 8 s e 2 S u' B £ wke S=ulig ’
, KB kB/Mkc
3/3,6 6,6 9 1 2,2 4 0,77
6/7,2 13 11 2 4.4 6 1,20
10/12 22 13 2 7,3 6 1,70
15/17,5 32 15 2 11 7 2,14
20/24 44 19 3 15 9 2,32
35/40,5 74 26 4 25 13 2,88
w, =10 154205 UH_p ; tg = 0,1553; w'=1/3u, _

Tabnuua 8 - HopmupoBaHHble xapaktepucTuku NBH ons BbiknoyaTenen ¢ HOMUHANbHLIM HanpsiXKeHneMm

=1
110-750 kB npu oTknodeHun Toka T H  “UHMyenogHas rpaHndHas nuHUS 3agaHa ABYMSA napameTpamMu

Knr =13 %5714

Ui (Usp | 0 | 8 | e g| f2 | &G4 | % «B I e S =yl
, kB kB MKC MKC MKGC , KB/MKC
110/126 100 50 187 200 2(14) 50 OT27 po 39 2,0
150/172 137 68 255 272 2(19) 68 OT1 36 0o 53 2,0
220/252 200 100 374 400 2(28) 100 O152p0078 2,0
330/363 289 144 538 576 2(40) 144 OT174 po 112 2,0
500/525 417 209 779 836 2(59) 209 OT1 107 po 166 2,0
750/787 626 313 1167 1242 2(88) 313 OT1 158 pno 245 2,0

w =07513 4203 Uyp u, =14 134213 Uy 1 =4 w'=1/2m

i i
I'Ipmmeanme - HOpMVIpOBaHHOG 3Ha4yeHune d 2 MKC; npu UCNbITaHNAX 3HA4YEeHNe d MOXeT ObITb
yBENNYEHO A0 3Ha4YeHud, yKa3aHHOro B CckobKax, ecnv BbIkMoYaTeNb UCMbITHIBAIOT B pexnme OTKNH4YeHNA ToKa
HeyganeHHOro KOpoTKoro 3amMblKaHUA.

Tabnuua 9 - HopmupoBaHHble xapaktepucTtuky NBH anst BbikntoyaTenen ¢ HOMMHaNbHbLIM HaNPsPKEHWEM OT

I =060
110 go 750 kB npu oTkmodeHum Toka U H B-HOM . YenoBHas rpaHuyHas NuHWA 3agaHa aBYyMS
¥ = o=
napametpammn -~ T 13 "T* 15
1 1 —_
UI-D:IH "IIUI-[p ] B 4] . MKC B B £q , £g MKe L i . MKC o= ] .l'lfl
, kB MKC kB , KB/MKc

110/126 100 33 200 198 Ot2p0010 50 Ot 19 po 27 3,0

150/172 137 46 273 276 Ot2p0 14 68 Ot 25 po 36 3,0

220/252 200 67 400 402 O12 10020 100 013508053 3,0




330/363 289 96 577 576 Ot 2 po 29 144 Ot 50 pno 77 3,0
500/525 417 139 834 834 Otr2p042 209 Ot 72 po 112 3,0
750/787 626 209 1251 1254 Ot2 0063 312 OT 106 go 166 3,0
w =0,7513 EIE'UH_p . e = 1.5-13 EIB'UHP . = 6 © 2 wke Li; L0034
u'=1/ 21y
Tabnuua 10 - HopmupoBaHHble xapakTtepucTuku MNBH onsa BoiknovaTenen ¢ HOMMHanNbHbIM HaNpPsXKeHEM OT
fow =037
110 go 750 kB npw oTkmioveHun Toka ~H - TTTTOHIM CVenopHas rpaHudHas nuHuA 3agaHa AByMs
napameTpammu Enr =1,3, Ky = 1,54
1 I —
Usom { Uy e 8 t5 e 7 S U B £ ke S=a ft, ’
, kKB kB/mkc
110/126 206 41 6 69 20 5,0
150/172 281 56 8 94 27 5,0
220/252 411 82 12 137 39 5,0
330/363 592 118 18 197 57 5,0
500/525 857 171 26 286 83 5,0
750/787 1284 257 39 428 125 5,0
. =1,54-15 EIB'UH_p_ tg =015, wu'=1/3u,

Tabnuua 11 - HopmupoBaHHble xapakTepucTukm NBH onsa BoiknoYaTenen ¢ HOMUHanNbHbIM HanNpsiXXeHNeM oT

I =017
110 po 750 kB npu oTkmoyeHun toka O H B,HM  YenoBHas rpaHuyHas NUHWA 3a4aHa aABYMS

I

napameTpamm Knr 1,3, 7 154
1 1
- J’UH_p “: 8 £, e £g e u' B £ wke S=a ft, ,
, kKB KB/MKC
110/126 206 29 4 69 14 7,0
150/172 281 40 6 94 19 7,0
220/252 411 59 9 137 29 7,0
330/363 592 85 13 197 41 7,0
500/525 857 122 18 286 59 7,0
750/787 1284 183 27 428 88 7,0
Ko =1,54'1,3'm'2f3'UH_p_ tg =015, u'=1/3u,

6.6.3.2 BoikntoyaTenb JOMKEH OTKMYaTb TOKM BNSOTh 4O HOPMUPOBAHHOMO mnpu ycrnosuu, 4to NBH B
MeCTe YCTaHOBKU BbIKNoyaTens:

a) HE BbIXOAUT 3a npeaernbl (He npoxogut BbILIJe) yCJ'IOBHOIZ rpaHVI‘-IHOIZ JINHNA;
6) nepecekaeT oguH pas3 NMMHUIO 3ana3gbiBaHNA U BTOPUYHO €€ HE NepeceKaeT.

6.6.3.3 HopmupoBaHHble XxapakTepucTukn [MBH npu OTKMIOYEHUM TOKOB KOPOTKOMO 3aMblKaHUs,
npvBegeHHble B Tabnuvuax 4-11, COOTBETCTBYIOT YCMOBMSM paboTbl MEpBOro racsiuiero nostoca npu
OTKMHOYEHUN TPEX(a3HOTO KOPOTKOIO 3aMbIKaHMSI.

6.6.3.4 Ecnun ycnosue no 6.6.3.2 He BLINOSIHAETCS, TO BO3MOXHOCTb NMPUMEHEHUs BblKntoYyaTens B
JaHHOWM uenu gospkHa ObiTb cormacoBaHa mexgy M3roToBuTenem u 3akaszyukoM. [peBbilieHne YCroBHOM
rpaquHoﬁ JTIMHUN BO3MOXHO, B YaCTHOCTW, NP YCTaHOBKE BbIKNo4YaTena:



a) B Lenu reHepaTopa;

0) HenocpeOCTBEHHO 3a MOLLHbLIM TpaHcdopMaTopoM (aBTOTpaHCOPMaTOpOM) NPM OTCYTCTBUM
CYLLIeCTBEHHOW EMKOCTW NpUcoeNHE HUN.

PeKOMeH,D,yeMbIe XapaKTepuUCTukun MNBH npn yCTaHOBKE BbIKIKO4aTesid B Uenn reHepartopa OJ1d TOKa

I
% HOM nomeeneHbl B npunoxeHun [.

b ! 2
6.6.3.5 [lna Bblknoyatenen ¢ Uaome 2 110 kB n ~"H™ ™ 25 kA pononHUTEnbHO HOpMUpyeTcs

HavyanbHaa 4acte [IBH (HavambHoe [BH - HIBH). HIMNBH onpegensetca napameTtpamu Ji " gi,

XapaKkTepu3yLLNMN €€ TPaHUYHYO NUHNIO, B COOTBETCTBUM C PUCYHKOM 6 1 Tabnuuen 12.
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PucyHok 6 - HayanbHasa 4acTb NepexoqHoro BoccTaHaBnvBatoLerocsi HanpsixeHnus (HMNBH)
Tabnuua 12 - HopmupoBaHHble 3HaveHus HIMBH

Usam IUH-P‘ KB KoachpuumeHT i , KB/KA KoopawuHaTa BpeMeHu 4 , MKC
110/126 0,046 0,4
150/172 0,058 0,5
220/252 0,069 0,6
330/362 0,092 0,8
500/525 0,116 1,0
750/787 0,159 1,1

f! .

Muk HIBH onpegendaT yMHOXeHUEM KoadduumneHTa
OTKIMHOYEHUS.

Ha ﬂeVICTBYIOU.lee 3Ha4YeHne TOKa

TpeboBaHus k HIMBH He pacnpocTpaHaTCcs Ha BbIKIIoYaTENW, ABMSOLMECS COCTaBHOM YacTbio KPY3.



6.6.3.6 TpeboBaHus Kk xapakTepucTukam MNBH gns BbiknovaTenen, npegHa3HavyeHHbIX Ans NpsiMoro

[ s i >
MPUCOEANHEHUSI K BO3OYLIHbIM MUHUAM ¢ HIM =110 kB u ~%HM ° 12 5 kA, npu ycroBum oTKnoYeHUs:
ofHoasHbIX HeydaneHHbIX KOPOTKMX 3aMblKaHUI OnpedensiioTcs HOPMUPYEMbIMU MapamMeTpaMn JIMHUK;

= Koo= £
BOJIHOBbIM conpoTueneHvem £ = 450 Owm, koadpdpuumeHToM nuka ~ T 1.6 1 BpemeHeM 3aepXxKu dl

4 >
paBHbIM 0,2 MKC - ANs BbIKAKYaTeNnemn Ha Usom & 150 kB 1 0,5 MKC - onsa BbIKMoYaTenemn Ha Vsom 2 220 kB.

[na oToenbHbIX TUMOB BbIKMKYAaTENEN Ha HOMUHaNbHbIe HanpsxxeHua 330 kB n 6onee gonyckaetcs no

COrmnacoBaHUo C 3aKa3ynMKoOM HOPMUPOBATL 3HAYeHuss < ” Xnn MEHbLLMMW, YEM YKa3aHO BbILLE, HANPUMEpP
B CIlyyae, €CfiM B KOHCTPYKLWW JIMHUKM 3neKTponepedayn npeaycMoTpeHbl MeponpusaTusi, YMeHbluarowme
3apdeKT coONKEHNS NPOBOAOB NPY KOPOTKOM 3aMblKaH
un.

6.6.4 [lonyckaemoe AN Kaxgoro nostoca BhbikMovaTens 6e3 ocMoTpa U peMoHTa gyroracuteribHoro
YCTPOWCTBa YMCIIO Onepauui OTKIIOYEHNS 1 BKITIOYEHUS (Pecypc Mo KOMMYTaLMOHHOW CTOMKOCTU) NpU TOKax
KOPOTKOIo 3aMblkaHuA MU Harpy304HbIX TOKax criegyet HopMmnpoBaThb B TY u SKCcnnyaTauMOHHbIX OOKYMEHTaX.

Iy
[N rasoBbIX M BaKyyMHbIX BbiKntovyaTenen npy toke %™ nonyckaemMoe 4mcno oTKmioueHUn 0OMKHO
GbITb HEe MeHee ykasaHHbIX B Tabnuue 13.

i
Tabnuua 13 - [lonyckaeMoe Yncro OTKMOYEHWA npy Tokax - HHM

Buabl BbikntovaTenen 7
JlonyckaeMoe YMCro OTKIIOUEHUI Npy Tokax  “= M A

no 31,5 Bkntou. 40 50 63

lasoBble 20 15 12 5

BakyymHble 25 20 18 0

i
I'IpM TOKE KOPOTKOIro 3aMbIKaHUA 0,6 B HOMN MyHUManbHoe nonyckaemMoe 4ucrno OTKINKYeHUN OOJTKHO

fu:-,:-n:u'.'[

GbITb Gorlee HOpMUPOBAHHOTO A4S B 1,7 pasa.

fl:l

MwHMManbHoe AonycTMMOE YWUCHO BKMKOYEHUA MPU TOKe "HM norkHO BbiTb He MeHee 50%

aoonyctmumMmoro 4mcna OTKITHOYEHUI.

6.7 Tpe6oBaHUA K KOMMYTaLlMOHHOM CMNOCOGHOCTU B YCNOBUSIX paccorfacoBaHus ¢as
o z .
6.7.1 Boikmoyatenu Ha — 2™ ~ 110 kB gomkHbl ObITb CNOCOGHbLI NPOU3BOAUTE KOMMYTaLMIO NVHWIA B

i
YCMOBMSAX paccornacoBaHus a3 rnpu HOPMUPOBAHHOM TOKE OTKMIOYeHusi, cocTaensiowem 0,25 -0 HIM
2002103 UH_F,

, N
BO3BpallaweMca HanpsaxeHumn

®opma HopMupoBaHHOW kpuBon [MBH pomkHa cooTBeTCTBOBATbL MPMBEOEHHOW Ha pUCYHKe 5.
HopmupoBaHHble 3HaveHuss napameTpoB NBH npueeneHsl B Tabnuue 14.

Tabnuua 14 - HopmupoBaHHble xapaktepucTtvkm [MBH npu oOTKNMOYeHMM TOKa B pexumme

l{:’-ITI' = K& =
paccornacoBaHus as. YcrnoBHaa rpaHuyHas nNuHUA 3adaHa YeTbipbMsA napamMmeTpamu, T 20,

1,25

(UHDH "fUH.pTul TﬁITuE i MKe £q ke ' , £  MKC o= £i Jfﬁl’—‘




, kB kB MKC | , KB kB kB/mkc
110/126 154 | 100 | 257 | OT 200 oo 400 Otr2p0010 77 | OT52 0o 60 1,54
150/172 210 | 136 | 350 | OT 272 no 544 Ot2p0 14 105 | OT 70 no 82 1,54
220/252 308 | 200 | 513 | OT 400 po 800 Ot12p0020 154 | Ot 102 go 120 1,54
330/363 444 | 288 | 740 | OT 576 no 1152 Otr2p029 | 222 | O1 146 1o 173 1,54
500/525 642 | 417 | 107 | OT 836 no 1672 OT12p042 321 | OT 210 po 250 1,54

0
750/787 962 | 625 | 160 | OT 1242 no 2484 Ot2p0062 | 481 | OT 314 o 374 1,54
4
wp =075 2004213 Uy up =125 204213 Uy St $OMy w'=1/2uy

6.7.2 BblkniovaTenw, npegHasHavYeHHbIe A8 YCTaHOBKU B LN reHepaTopoB, AOSMKHbI OTKMYaTb TOKU
B YCIOBUAX paccornacoBaHus a3 HampshikeHuss CO CTOpPOHbl reHepatopa M CO CTOPOHbI CUCTEMbI.
HopmupoBaHHbI TOK OTKMIOYEHVs, BO3Bpawawleecs HanpsxeHne wu [IBH ycraHaBnusatoTcs Mo
COIMacoBaHUIO C 3aka3yMKOM. HOpMMpPOBaHHLIN TOK OTKIOYEHWA [OMMkeH ObiTb He meHee 0,5 f':'="’:"“ .
3HauyeHus BosBpallarolerocs HanpsxeHus u MNBH crnefyeT yctaHaBnuBatb Npw yrie pacxoxgeHus das
HanpsiXeHUsa CO CTOPOHbI CUCTEMBI 1 CO CTOPOHbLI reHepaTtopa, pasHoM 90 nnn 180 anekTpu4eckum rpagycam,
MO COrfacoBaHMWIO C 3aKa34ynKoM.

6.8 TpeboBaHUsi K KOMMYTaLMOHHOW CMOCOOHOCTM MNpPU OTKMOYEHUM U BKITHOYEHUU
€MKOCTHbIX TOKOB HEHarpy>eHHbIX BO3AYLIHbIX NMMHUA 1 6aTapei KOHOEeHCaTOpPOB

[
6.8.1 Bblkntoyatenu Ha HOM = 110 kB pmormkHbl BblTb CMOCOBHBLI OTKMHOYaTh U BKMOYaTb TOKU
HEeHarpyXeHHbIX BO34YLUHbIX MTMHUIA BASIOTb 4O HOPMUPOBAHHbIX 3HAYE HUI TOKOB OTKITIOYEHUS HEHArPY>KEHHOW
BO34YLUHOW NTMHUK, NpuBEAEHHbIX B Tabnuue 15.

Tabnuua 15 - HopmurpoBaHHbIe 3Ha4YEHMA TOKOB OTKITIOYEHUS HEHArpPYy>XeHHOW BO3AYLUHO N JIMHUK

Tok, A
Ux-n:um JfUx-t.p KB
110/126 31,5
150/172 63
220/252 125
330/363 315
500/525 500
750/787 900

BbiknioyaTenu [OSKHbI OTKIOYaTh HeHarpykeHHole asbl TpexdasHblX BO3AYLWHLIX NIUHUA MpU
HanU4YMM KOPOTKOrO 3amblkaHWs B OOHOW WNU ABYX Apyrmx pasax (OBYCTOPOHHEe OTKMoYeHue
HECUMMETPUYHOIO KOPOTKOrO 3aMblkaHWsi MPY HEO4HOBPEMEHHON paboTe BhIKMYaTenen Ha KoHUax nuHum).

6.8.2 BbiknovaTenu, npegHasHa4veHHble ONnA KOMMYyTauuMn KOHOEHCAaTOPHbIX 6aTape|7|, OOJITDKHbI
OTKNO4YaTb W BKNKOYaTb TOKM KOHOEHCATOPHbIX GaTape|7| BMmjOTb OO HOPMUPOBAHHbLIX 3HaYeHUN npu
HanpaXeHnn BMNOTb A0 HanbonbLlero pa60qero. HOpMI/IpOBaHHbIe 3Ha4YeHUA TOKOB oOnpeanendarTcAa B
TEXHNYECKNX YyCNoBUAX.

6.8.3 BblknoyaTenu, npeaHasHayeHHble Ans KOMMyTaLMn eMKOCTHOTO ToKa, NoApasdensoTcsa Ha ABa
knacca: knacc C1 - ¢ HA3KOW BepOSATHOCTbIO NMOBTOPHOro npo6osi; knacc C2 - ¢ 0YeHb HWU3KOW BEPOSITHOCTBIO
NOBTOPHOro npo6osi.

6.9 TpeboBaHUsi K KOMMYTALMOHHOW CMOCOOHOCTM MNpPU OTKMNHOYEHUM U BKITHOYEHUM
WYHTUPYIOLLLEro peakTopa
6.9.1 BbiknioyaTtenu, npegHasHavyeHHble OnS KOMMyTauunM TOKa LUYHTUPYIOLLEro peakTtopa, AOMMKHbI
OTKIOYaTb TOKU LUYHTMPYIOLLEro peakTopa OT MWHUManbHO AOMyCTMMOrO BMOTb [0 HOPMWPOBAHHOIO
M3roToBUTENEM MPU HaNpPskeHUM 40 Hanbornbluero pabovero Hanps>keHUs BKNOYUTENbHO 6e3 npeBbieHus



0onyCctnuMbIX 3Ha4YeHUN nepeHanmeeHMVl, HOPMUPOBAHHbIX M3roTOBUTESIEM MO COrnacoBaHMIoO C 3aka34mnkom.
Ma3rotoBuTEb AOMKEH YKa3blBaTb Heob6xoaMMOCTb NnpUMeHeHUA yCTpOIZCTB 3alunThbl OT nepeHanmeeHMPl.

>
6.9.2 [ns BblknovaTenen c Viom 2 110 kB pekomeHayemble 3HA4YeHUss HOPMMPOBAHHOIO TOKa
OTKIMIOYEHUST LUYHTMpYyloLero peaktopa - (315163) A, MMHMMANbHOIO TOKa OTKIMHOYEHUS LUYHTMPYIOLLEro
peakTtopa - (100£20) A.

6.10 TpeGoBaHMA K HanNps>XXeHUIo paguonomex

i 2
6.10.1 TpeboBaHVs K HANPSXKEHUIO paauonoMeXx NpedbaBNATCA K Bbiknioyatenam Ha ™M~ 110 kB.

LIy /3 .

6.10.2 HanpsixeHne paguonomMex, co3gaBaembiX BbIKIHOYATENSAMU NPU HAMNPSXKEHUN
JorkHo npe.biwaTs 2500 MkB npu yactoTe HacTpovku usmeputensHow uenu (500+50) klu,.

6.11 TpeboBaHUA K 3NEKTPOMarHUTHOM COBMECTUMOCTHU
TpeboBaHWsi K 3MEKTPOMAarHUTHOW COBMECTUMOCTM MPEAbLSBISAIOTCA K BbIKOYATENAM, WMMEKLLUM
9NEKTPOHHbIE KOMMOHEHTHI, BO3JAEWCTBME MOMEX Ha KOTOpble MOXeT MNPUBECTU K HenpaBurbHOMY
Y HKLMOHMPOBaHUO. KOHKpeTHbIe TpeboBaHUA 00MKHbI ObITb yKa3aHbl B TEXHUYECKMX YCIOBUSIX.

6.12 Tpe6oBaHUA K KOHCTPYKLUMN
6.12.1 Obwue TpeboBaHKA

6.12.1.1 KoHTaKTHble 3a)kMMbl BbIBOAOB BLIKMOYATENS AOJPKHBI COOTBETCTBOBATL TpeboBaHuam TOCT
10434, TOCT 21242 nTOCT 24753.

6.12.1.2 Bbikntoyatenb (nomoc BbIktoYaTens) [OOMKEH WMMETb KOHTaKTHYKO Mnowagky Aans
MOACOEAMHEHUS 3a3€MITAIOLLIErO NMPOBOAHMKA M 3a3emMnsowmi 3axmum (3axmmbl) no FOCT 21130 n FOCT
12.2.007.3 c ykasaHveM 3Haka 3a3eMIeHus.

6.12.1.3 MeTannnyeckne 4yacTu, NOABEpPraroLLmMecs BO3GENCTBUIO KIMMMATUYECKMX (PaKTOpP OB BHELLHEWN
cpenbl, NPy HeOB6XOAUMOCTM JOIMKHLI UMETb 3aLLUTHbIE MOKPLITUS C y4eTOM ycroBui akcnnyataumm no FOCT
15150 1 cpoka cnyx6bl nsgenvs.

6.12.1.4 Bebiknoyatenb (Nomioc BblKMtoYaTens) AOMKEH WMETb yKasaTenb BKIMIOYEHHOro U
OTKIMHOYEHHOIO MOSOXEHWI, BbINONHEHHbIN B cooTBeTcTBMM ¢ TOCT 12.3.007.3.

6.12.1.5 B BbIkMto4aTENSIX LOSMKHbI ObITb YCTAaHOBMEHbLI CHETUYUKM YMCHa cpabaTbiBaHWN.

6.12.1.6 BbikntovaTenu OOMKHbI UMETb KOMMYTUPYIOLLME KOHTaKTbl A9 BHELLUHUX BCroMoraTerbHbIX
uenen B KONMYECTBE He MeHee 12, yCTaHOBIIEHHbIE B MECTaXx, AOCTYMHbIX A OCMOTPa U peMOoHTa.

Yucno KOMMYTUPYHOLLNX KOHTAKTOB AJ1A BHELLHUX Lenen, B TOM Yucrie 3amblKatoLLnX, pa3MbIKao WX n
nepeknyar wmux, OoJNKHO ObITb YKa3aHo B TY ns KCNMnyaTauMOHHbIX AOKYMEHTaXx U3rotoBuUTEsA.

6.12.1.7 KoHCTpyKuma BbIktoYaTenen knumatmnyeckmx ucnonHenmn XJ1 n YXJ1 gomkHa B 4ONOSTHEHME K
TpeboBaHUAM HACTOSILLEro cTaHgapTa cooTBeTCcTBOBaTh TpeboBaHuam TOCT 17412.

6.12.1.8 BHyTpeHHMe anemeHTbl BbIkMoYaTenen kareropum pasmellerms 1 (usonduny, MexaHusMbl,
ANeKTPUYECKne yCTpomncTea 1 Ap.) OMKHbI ObiTh 3alymLieHbl OT NonagaHus B HAX aTMOCdepHbIX 0CagKoB.

6.12.1.9 Bbikntoyatenu kateropuu pasmelleHus 1 vnu 2, nmerowme BHYTPEHHWE W30NSAUMOHHbIE
MOMOCTW, He 3aroJSIHEHHbIE MOCTOSIHHO W3OMALMOHHON XWUOKOCTLIO WKW OXKaTbiM ra3oM, AOIDKHbI MMETb
ycTpovcTBa (Hampumep BEHTUMNALMOHHOE, HarpeBaTenbHOEe WM OcyluTenbHoe) Afd  UCKIMYeHus



KOHOEeHCauunun Bnarun (I'Ipl/l konebaHusix TeMnepatypbl OKpyXxatoLllero BO3,EI,yX8), KOTOpasa MOXeT BbI3BaTb
nepekpbITua n3ondauunn.

6.12.1.10 BeblkntouaTtenu, Tpebyloline nNpUMEHEHWS MoJorpeBa MNpu MOHWKEHHbLIX TemnepaTypax
OKpY)KatoLLlero Bo3ayxa, AOMKHbl UMETb NogorpeBaTernbHble YCTPOWCTBA - OOHO- UMM MHOFOCTyneH4yaTbie U
cpencTtBa AN MX PYYHOTO MM aBTOMAaTMYECKOro BKIMOYEHUS M OTKMHOYeHUs. TemnepaTypa OKpyXatoLlero
BO34yxa, NMPWM KOTOPOW BKIIOYAIOT 3TU YCTPOWCTBA (CTYMEHW), OOSPKHA ObiTb yka3aHa W3roToBUTENEM B
3KCMIyaTaLMOHHbIX JOKYMEHTaXx.

6.12.1.11 PesepByapbl BblKMYaTenem 1M MpPvBOLOB CO CXaTbiM rasom AOSMKHbI COOTBETCTBOBATb
TpeboBaHuamMm NpaBun MocropTexHaagsopa [1].

6.12.2 TpeboBaHus K ra3oBbIM BbIKIIOYATENAM

6.12.2.1 TpeboBaHuA K xapaKTepUCTMKaM W KayecCTBY rasoB, WCMOMb3yeMbIX AN BbIKMOYaTENEN,
yCTaHaBnmBatoTCA B TY M aKCnnyaTauMOHHbIX JOKYMEHTax M3rotToBUTENs.

6.12.2.2 B rasoBbIx BbIKMIOYaTENsAX TOYka POCbl AfS 3nerasa WM CMeCcWU rasoB nNpu LaBrneHuu
3anonHeHusa un Temnepatype 20 °C B TeyeHMe BCEro cpoka aKcnnyaTaLmm omkHa 6biTb He Bbille MUHyC 5 °C.
Ecnu uamepeHuss npoBoAsT npu ApPYrux OaBMeHUsIX M TemnepaTypax, TO LOrpkHa ObiTb npoBedeHa
HeobxoaMmas KOPPEKLMS.

6.12.2.3 TlasoBble BbIKNYATENN OOIMKHLBI MMETb YCTPOWUCTBA [Ns KOHTPONA [aBneHus rasa,
npvBeaeHHOro K HopMmarbHbIM aTMocdepHbiM ycrnosuam (Temnepatypa nnoc 20 °C, nasnenue 101,3 kla).
YCTpOWCTBO  OOMKHO  MMEeTb  BCMOMOraTeslbHble  KOHTakTbl, NpeAHa3HadeHHble  Ana  nojayu
npeaynpeauTenbHOrO CurHana npu CHWKEHWW OaBneHus OO AaBMeHus CUrHanvM3auum BCreacTBME YTEYKU
rasa, a Takke gns ONoKMpPOBKM BbIKMHOYATENSI MPU CHDKEHUN AaBeHUs 40 gaBneHust 6roknposku. B TY unu/un
B 3KCMryaTauUOHHbIX AOKYMEHTax AOMKHbI ObiTb yKasaHbl Criegytolime 3HavyeHus NpYBEAEHHOIO AaBreHus
rasa:

- HOpMMpoBaHHOE AaBJieHe 3anofiHeHUA;

- paBrnieHve cpabaTbiBaHWA KOHTAKTOB MpeaynpeauTenisHOM CUrHanmsauum yTeuyku rasa (rasoBowm
cmecm);

- JaBrieHune 6J'IOKI/IpOBKI/I BbIKINto4aTensa.

6.12.2.4 [1ns ra3oBbIX BbIKMOYATENEN U3rOTOBUTESNb AOMMKEH yKasaTb AOMNYCTUMOE 3HaYyeHue pacxoga

Ha yTeyKkm e rasa unu rasoBomn cMecu. ATO 3HaYeHVe He AOMKHO npeBbiwaTth 1% B rod OT KonnyecTsa rasa
B BbIKNOYaTene.

6.12.3 TpeboBaHusa K BakyyMHbIM BbIKMOYaTENAM

6.12.3.1 B BakyyMmHbIX BbIKNtoYaTENAX repMeTUMHOCTb AyroracuteribHbIX Kamep K Heobxogumoe
[aBreHne OCTaToOYHbIX ra3oB B HMX JOMMKHbI 06ecneynBaTbCsl KOHCTPYKLUEN U TEXHOMOr e U3roTOBMEHUS, B
pesynbTaTe Yero JOCTUraeTcsl COXPaHeHWe 3NeKTPUYECKON MPOYHOCTN MeXay PasoMKHYTbIMU KOHTakTaMu B

Te4YeHne BCero cpoka CJ'Iy)K6bI n He Tpe6yeTc;| NOCTOAHHOIO aBTOMaTU4ECKOIro KOHTPOSIA BaKyyma.

6.12.3.2 3HayeHuss OCTaTOYHOro AaBrfeHusl ra3oB B BaKyyMHbIX AyroracuterbHbIX Kamepax OOSKHb
ObITb yKa3aHbl B TEXHUHECKNX AOKYMeHTax. HopMnpoBaHHOEe 3Ha4YeHme cpoka cryobl - no 6.13.3.

6.12.4 TpeboBaHus K BO3QYLUHBbIM BbIKMHOYATENSAM
BosgyLuHble BbIKMOYaTENM AOIPKHBI COAEpPXaTb CrieayloLLne yCTPONCTBa:

a) MaHoMeTp, MoKasbiBalOLWMWA AaBMNeHVe Bo3ayxa B pe3epByape BblkroyaTens (nontoca, anemeHTa
nontoca);



6) pene MMHUManbHOro gaBrieHna Unun SJ'IeKTpOKOHTaKTHbIVI MaHOMETP (OD,I/IH nnun, ecnn Tpe6yeTc;|,
,D,Ba) C KOHTaKTaMu, obecne4mBaoLwMMm nogavy curHana o CHWKeHUU aaBrieHnA HWKe 0OoNyCTUMOro, a Takxe
pa3pbiB  COOTBETCTBYHLUUNX uenen ynpaesneHua; npu Hanndunm B BblKNo4YaTerne 3JIeKTPOKOHTAaKTHOro
MaHOMeTpa MaHOMETpP Mo nepevYuncrieHno a) He Tpe6yeT0ﬂ;

B) 3a|'|0prIl7I BEHTWUJb, yCTaHaB.I'II/IBaeMbIVI Ha obwem BO34yxonpoBoAe BbIKnK4aTend (I'IOJ'IlOC&);

r) oBpaTHbIli KnanaH, NPenaTCTBYIOWMIA BbIXOAY CKaToro BO3dyxa M3 pe3epByapa (Unv pesepByapoB)
BbIKIOYATENS MPU MOHWXKEHWUN AaBlieHVs B NMOABOASILLEM BO3AYyXONpoBode (MarucTpanu);

4) punbTp AN O4UCTKM NOCTYMNaloLLEero B BbIKIoYaTeNb BO3AyXa;

€) ykasaTernb OEUCTBUSI BEHTUNsSiUMM (MPY ee Hamuyuuv); npu NPUMEHEHUM TanbKOBbIX Opoccenein
NPOOYBKWN Hanuine ykasaTens OeicTBuA BEeHTUMALMN HeobasaTenbHo;

X) YCTPOWCTBO ANS CrvBa BoAbl U3 HWKHEN YacTu pesepByapa (pesepByapoB) U Bbifycka BO3gyxa.
6.12.5 TpeboBaHMAa K MacnsiHbIM BbIKMOYATENAM

6.12.5.1 [Insa 3anonHeHWs MacnsaHbIX BbiKfoYaTenemn cnegyet npuMeHaTb TpaHCopMaTopHoe Macno
no MOCT 982 vnun TOCT 10121. TpeboBaHWsi K 3NEKTPUYECKON MPOYHOCTM Macra, a Takke BO3MOXHOCTb
NpUMEHEHWST APYrMX Macen AOMKHbl ObITb YCTaHOBMNEHBI B 9KCMITyaTaLUOHHbIX AOKYMEHTAX U3rOTOBUTENS.

6.12.5.2 MacnsHble BbIKnoYaTenn A0OMKHbI UMETb yKasaTerb YPOBHA Macna, yCTpoucTBa AN 3anuBku
M cnvBa macna.

6.12.5.3 [onycTumble yTeuykn Macra, a Takke [ONyCTUMOE CHWKeHVWe [aBreHus rasa B
repmMeTU3NPOBaHHOM KOHCTPYKLMM C ra3oM Mo AaBreHneM B 06beMe, HaXOA4sLWeEMCsl HaZ BEPXHMM YPOBHEM
Macna, JOJPKHbI ObITb yKa3aHbl B 3KCMyaTaUMOHHbIX JOKYMEHTaX.

6.12.6 TpeboBaHus K NprvBOAaM

6.12.6.1 KoHCTpykuus npuBoga AofbkHa obecneymBaTtb BbIMNOMHEHME BbIKMOYATENEM oOnepauumn
BKIMOYEHUST M OTKIIOYEHUS WU LWKMOB Onepauun Mo CurHany OUCTAHLUMOHHOIO YNpaBfeHus, a Takxe
BO3MOXHOCTb "MECTHOro" OTKMIOYEHVS MyTEM PYYHOrO BO3OEWCTBMSA Ha 3MEMEHT MexaHusMa npueBoda
(3aLenky, KHOMKy, KnanaH v np.).

6.12.6.2 lMNpmBoabl BbikNoYaTenem HoMuHanbHbIM HanpsxxeHneMm 330 KB 1 Bblle AOMKHbI MMETL OBa
3MEKTPOMarHmMTa OTKMYEHUS.

6.12.6.3 KOHCTpyKLMst NpMBOAOB B YacTu obecnevyeHurst nogavy aBapuiHOrO curHana npu oTKMiYeHUM
BbIKIOYATENA OT 3aLLMThI, @ TAKKE BO3MOXHOCTU YCTAHOBKN MEXaHNYECKMX BIIOK-3aMKOB AJ151 OCYLLECTBIIEHWS
OnoOKMPOBKK C MpvBO4aMu pas3befuHUTENEen U OMNOKMPOBKM OT MHOTOKPATHbLIX MOBTOPHbLIX BKIOYEHUA W
OTKMHOYEHUA MPUX MOLAHHOW KOMaHAEe Ha BKMHOYEHME WM OTKMIOYEHME OT BCTPOEHHBbIX B MPYBOL YCTPOWCTB
penemnHomn 3alwmuTbl A0HKHA COOTBETCTBOBaThb TpeboBaHusm FTOCT 12.2.007.3.

6.12.6.4 B KOHCTPYKUUM MNPYXWHHbIX MNPUBOOOB [OOIMKHbI ObiTb MPeAyCcMOTPEHbl YCTPOWCTBA,
obecnevvBatoLLme:

- aBTOMaTMYECKUN 3aBO[ BKIIHOYAKOLLMX MPYXXUH HEMOCPEOCTBEHHO MOCHEe BKIIOYEHUS BbIKMKYaTens
Ons BO3MOXHOCTM ocyLecTsrneHus AllB;

- 6]'IOKVIpOBKy OBWKEeHUA KOHTAKTOB BblKNoYaTenda U3 OTKIHOYEeHHOro noJioXXeHuA npu HenosiHOCTbIO
3aBeleHHbIX BKIYak WKX NpyXnHax.

6.12.6.5 B KOHCTpyKUMM ruapaBAnyeckux MNPUBOLAOB LOMKHbI ObiTb MPedyCMOTPEHbI criegyloLime
YCTPOUCTBA:



- pesepByap ¢ paboyer XXUaKoCTbIo;

- MaHoMeTp, NoKa3biBaloLLMIA AaBMeHWe B MMOpoCcUCTEME NpMBOAA C MHEBMAaTUYECKUM HaKonuTenem
aHepruu;

- IHOQWKaTop, NMoKasblBatoLL NN COCTOSIHNE NPY>XXUH npmeoaa C Npy>XmMHHbIM HakonnuTesriemMm 3Hepruu;

- yCTpOIZCTBa aBTOMaTU4ECKOro nogaepxaHua pa60t-|ero AaBJieHunA B rmgpocuctemMe u 6J'IOKVIDOBKVI
KOMaHg Ha BKIIOYEHME W OTKMIOYEHWE BbIKMKYATENS C CUrHanusauuen O CHIDKEHUN rmgpasnmn4eckoro
AaBleHna HwKe OonycTtumoro,

- CYeTYMK cpabaTbiBaHMIN Hacoca, NoAAEepPKMBAIOLLEro AaBleHVe B rMapocucTeve;
- MexaHW4ecKuii ykasaTerb MomoXeHUs UCMONHUTENbHOrO opraHa npmeoaa.

6.12.6.6 B KOHCTPYKUMW MHEBMaTMYECKUX MPUBOAOB OOIKHbI OblTb MPeayCMOTPeHbl CrieayioLlme
YCTPOUNCTBA:

- pesepByap CXaTtoro BO3ayxa obbemomMm, obecneymBaloWMM BbIMOMHEHWE BbIKIKOYATENEM
HOPMUMPOBAHHbIX LIMKITOB onepaumﬁ;

- MaHOMeTp, MoKasblBaoLLNA aBreHne CxXaToro BO34yXa B pe3epByape;

- yCTpOVICTBO, nogawuwee curHan O CHWXeHUWU OaBneHnd W KOMaHA4y Ha 6]'IOKMpOBKy pa6OTbI
BbIKIto4aTend (C npeansaputesibHbiM NPpUHYAUTENb HbIM OTKINMKOYEHNEM U be3 HSFO) npw nageHun gaBreHnsa B
npmeBoae HMxxe 4onyCtnuMoro;

- 3aMopHbIVi BEHTWMb, YyCTaHaBMMBaeMbIl HA BO3AyXONpoBoae, NuTaloLLeM pesepsyap NpuBoaa;
- (hunbTp ANS OYMCTKM MOCTYMALWEro B pesepByap BO3AyXa;

- YCTpOWCTBa AN CrnvBa BOAbI U BbiNyCKa CXaToro Bosayxa us pesepsyapa npusoaa.

6.12.7 MNpruMeHeHWe aneKTpoMarHUTHbIX pacuenurenem

6.12.7.1 MNpvBOAbI BbIKNOYATENEN, UMEIOLLNE UCTIONTHEHME CO BCTPOEHHLIMM pacLenUTeNaMu, SOMMKHbI
Jonyckatb YCTaHOBKY He MeHee NATW pacuenutenei OTKMOYEeHWS, a UMEHHO:

- O4HOro MMHMMAarnbHOIO pacuenuTena HanpAaXXeHnd c Bblﬂ,ep)KKOVl BpeEMEHWU;

- HE MeHee 4YeTbIpeX MakCUMaribHbIX pacu,enmeneﬁ ToKa 6e3 BblAEPXKN BPEMEHU;

- pacu,enl/lTeneVl B pPa3finyHbIX COYEeTaHNUAX U3 YKa3aHHbIX BblLLle.

Mo cornacoBaHUd C 3aKa3yMKOM MOryT uU3rotTaBnumBaTtbCA nNpmBoAbl C AOpyrMMn BapuaHTaMu
pacu,enl/lTeneVl (Harlpl/lmep C MakCuMmalbHbIM pacuenutrerniemMm Toka, NMTarnwmnmca ot TpchcbopmaTopa TOKa B

CXeme C JeLlUyHTMpOBaHMeM), a Takke MpuBoAbl, OOMycKalliMe BCTpauBaHWE MeHee NATU pacuenuTenei
OTKITHOYEHMS.

MpuHATbIE ANS MPVMBOAOB KaXOoro Tura BbIKIOYaTeNs BapuaHTbl COYeTaHuWii pacuenuTenei JOMmKHbI
ykasbiBaTbCs B TY U 3KCNiyaTaLUOHHbIX JOKYMEHTaXx.

6.12.7.2 MuHMManbHbIN pacuenuTenb HanpsiXeHWsl, BCTPOEHHbI B MPUBO, BbIKMOYaTENs, OOIMKEH

UMEeTb CrieaytoLLne xapakTepUCTUKU:

a) HOMWHamnbHOe HanpshkeHuMe - OfHO U3 HOMMHarnbHbIX HanpsbkeHun = *™ nepemeHHoro Toka,
yKasaHHbIX B Tabnvue 1;



6) pacuenntesnb O0ITKEH obsi3aTenbHO Cpa6aTbIBaTb, €CInn HanpsaXXeHne Ha ero 3axmMmax CHU3NNoCb 4o

i}
35% ot~ =HM naxe npy MEANeHHOM U MOCTEMNEHHOM CHIDKEHUW HaMpPsXeHWs

B) pacuenuTerb He JOMKeH cpabaTbiBaTh, €CMN HAMPSXKEHNE Ha ero 3axumax 6onee 70% ot = HOM

BkrioyeHMe BbIKMIOYATeNs [JOIMKHO ObiTb BO3MOXHO MNPW 3HAYEHMSX HaNPsKEHUs Ha BbIBOAAX
pacLenuTens, paBHbIX UNu NpeBbILIaoLLMX 85% ero HOMUHAMNLHOIO HanpsKeHus. BkrodeHre BoikloYaTens
[IODKHO BbITb HEBO3MOXHBIM MPU HAMPSXKEHWUN HA BbIBOAAX HWKe 35% HOMUHANbHOTO HAMPSXKEHUs NUTaHWS.

6.12.7.3 Ha makcvmanbHoM pacuenurene Toka LOSKeH OblTb yKazaH ero HOMWHalbHbI TOK U
npegernbHble 3HaYeHUs Toka 419 pa3nuyHbIX YCTaBOK.

Pacuenutenb OorkeH Bcerga cpabaTbiBaTb Mpy Toke, paBHOM unu Gonee 110% Toka ycTaBKW, W
HVKoroa He JoSmkeH cpabaTtbiBaTb Npu Toke, MeHbleM 90% Toka yCTaBKu.

[na makcmanbHOro pacuenuTenst Toka C 3aBMCUMOW BbIOEPXKKOM BpeMeHU Bpewmsi cpabaTbiBaHWS
cnegyeT M3MEpSATb OT MOMEHTa LOCTWKEHMs1 Toka cpabaTbiBaHWa 4O MOMEHTA, MPU KOTOPOM paclenuTernb
nPUBOAUT B AEUCTBME pacLennarnLLnn MexaHn3M Bolkntodatend. MsrotoButens OOMmMKeH npvBectn B TY u
3KCnnyaTauMoOHHbIX  OOKyMeHTax Tabnuubl WNM  KpuBble, MOKa3biBaWOLWME 33aBUCUMOCTb BpEMEHMU
cpabaTbiBaHMs OT TOka B 00ractyu mexay ABOMHbIM U LUECTUKPATHbIM 3HaYeHUsIMU Toka cpabaTbiBaHus C
MCnosb3yemMbIMU gonyckamu. 3Tn Tabnuupbl nu kpyeble 0bsi3aTenbHbl ANS KpaHMX 3HAYEHUI YCTaBOK ToKa U
KpanHWX 3Ha4eHU BbIgEePXKKN BPEMEHM.

Ecnn Tok B rmaBHOM uUenu nagaeT HWKe 3a4aHHOro 3HaYeHUst 40 UcTeyeHus BpeMeHWN BbiOEpPXKU

MakCMManbHOro pacuenurenda TOKa, TO pacuenutesrlb OO0IMKeH BEepPHYyTbCA B UCXOAHOE MOJI0XKeHue, He
3aBepLumB onepauunto OTKIK4YeHUA.

6.13 TpeboBaHMA K HAJEXHOCTU
6.13.1 3HayeHve pecypca BbIKMoYaTesns no MeXaHW4ecKOW CTOMKOCTU OO0 CPedHero pemMoHTa - B
cooTBeTcTBUM C 6.4.13.

6.13.2 Pecypc BbIkntoYaTenia no KOMMyTaLMOHHOW CTOMKOCTW 4O CPeAHEero peMoHTa - B COOTBETCTBUM C
6.6.4.

6.13.3 Cpok cnyx6bl BblkntovaTensa 4o cnmcaHus - He meHee 30 ner.
6.14 KomnnekTHOCTb

6.14.1 KoMNNekTHOCTb NOCTaBKU yCTaHaBMAMBAIOT MO COrMalleHMo MeXay NoCTaBLLMKOM U 3aKa34MKOM.
B komMnnekT noctaBku, MOMUMO BbIKItOYaTENS, MOTYT BXOAUTb:

- npvBoA U (Mnn) pacnpefenureneHbIn WKadg - B 3aBMCUMOCTUM OT TUMa BbIKMKOYaTEnNs;

- KOMMMEKT 3anacHbIX YacTen n npuHagnexHocten (3UMM) ogMHoYHBIR,

- komnnekt 3UI rpynnosow;

- komnnekT 3TN peMoHTHbIN;

- GannoHbl ¢ ra3oM Ansi 3aMofIHEHMS BbIKMOYaTENS;

- ra3oTexHosornyeckoe obopyaoBaHve.

6.14.2 K KOoMNnekTy BbIKMOYaTENSA UK K KOMMEKTY OTAENbHO NOCTaBNSIEMOro NPMBOAA OOIPKHbI ObITh
NPUNOXEHbI SKCMyaTaunoHHble OKyMeHThl B cootBeTcTBMM ¢ TOCT 2.601, 370:



- PYKOBOACTBO MO 3KcrnyaTaumy,
- hopMynsip UNu NacnopT;
- BegomocTb 3N B BUOE oTAEeNbHOTro JOKYMEHTa WUIW Kak CoCTaBHasi YacTb nacrnopTa unu copmynspa.

MacnopT cocyna, paboTtalolero nog AaBreHMEM, MPUKaabiBalOT B COOTBETCTBUM C TpeboBaHUAMMU
Mpaeun NocroptexHaasopa [1].

6.15 MapkupoBka
6.15.1 Kaxxgbi BblkMo4aTens (Npy O4HOMOMOCHOM WCMOMHEHWUN - KaXAbli MOMOC BbIKMYaTens, a

€CIN MOJIOC COCTOUT U3 ABYX M BONiee SNIEMEHTOB - KX bl 3NIEMEHT) JOITHKEH MMETb Tabnnuky (Tabnuykn) no
FOCT 12969 n TOCT 12971, Ha KOTOPOW AOMXKHbI ObITb yKa3aHbl:

a) TOBapHbI/ 3HAK NN HAMMEHOBaHWe NPeanpusITUA-U3rOTOBUTENS;

6) HaumeHoBaHve usgenusa ("BoiknoyaTtens");

B) TVN BbIKMOYaTENsl B COOTBETCTBUN C 5.3;

r) o6o3HaYeHne KNMmMaTu4eckoro NCMoJTHEHWST u kaTeropun pasmerlenuns no FTOCT 15150;

) NOpAAAKOBLIA HOMEP MO CUCTEME HYyMepaLv NpeanpuaTusi-u3roTOBUTENS;

€) HOMUHarNbHOEe HanpPsXEHWE B KNMOBOMbTAX;

) HOMWHaIbHBIM TOK B aMmnepax;

1) HOMMHAIb HbIN TOK OTKIMOYEHUS B KAIoaMnepax;

K) HOMWHaNbHOE AaBneHWe CXKaToro Bo3ayxa B Meranackansix (U psgom B ckobkax - B KUIOrpamMM-cumnax
Ha KBagpaTHbI CaHTUMETP) - ANS BO3AYLWHbIX BbIKMOYaTenen W BbIKMYaTenen ¢ NHeBMATUYECKUMMU

npueogamu;

n) paBreHve 3arnorfiHeHus rasa B Meranackansx (M psgoM B Ckobkax - B Kurnorpamm-cunax Ha
KBagpaTHbIv caHTumeTp) npu 20 °C - Ans ra3oBbIX BbIKNOYaTenewm;

M) Macca BbIKMo4aTens B Kunorpammax;
H) o603HaYeHue HacTosiLLero ctaHgapTa unu TY;
n) gaTa M3rotToBneHus (rof BbiMycka) BbIKIoyaTens.

6.15.2 YacTtu BblkntoyaTenei, TpaHCNOPTUPYEMbIX B pa3obpaHHOM BUAE, AOMKHbI UMETb MapKUPOBKY,
obriervaroLLyo cOOpKy BbIKItoYaTeNe Ha MecTe MOHTaxa.

6.15.3 Bblkntouyatenu, MMeloLne BCTPOEHHbIN NPUBOA, AOJDKHbI MMETb LOOMOJTHUTENBbHY TabnnMyKy C
[aHHLIMW 3TOrO NPUBOAA, Ha KOTOPOW AOSMKHbI ObITb YKa3aHsbl:

a) poa TOKa M HOMUHanbHOe HanpsaXeHue 3J1IeMeHTOB NpMBoAa B BOJIbTaX;

0) HOMUHanbHOe OaBneHve BO3dyxa B Meranackansx (M psgom B CKOBKax - B KuMorpaMm-cunax Ha
KBagpaTHbI CaHTUMETP) - ANA MHEBMATUYECKUX NPUBOAOB;

B) YCIrioBHblE 0603HaveHus BCTPOEHHbIX pacu,envlTeneVl (r|p|/| nx HaJ'II/ILII/IM) M nx amanasoH yCTaBOK TOKa U
BbiOEPXKN BPEMEHMN.



D,OI'IyCKaeTCﬂ OaHHble BCTPOEeHHOIO Nnpueoa yKasbiBaTb B Tabnuyke BbIKNoYaTens.

6.15.4 Kaxkgbln KOHCTPYKTUBHO CaMOCTOSATENbHbIV MPUBOA JOMMKEH UMeTb Tabnuuky no FTOCT 12969 u
FOCT 12971, Ha KOTOPOW JOMMKHbI ObITh YKasaHbI:

a) TOBapHbIN 3HaK UMW HAUMEHOBAaHWE NPeANPUATUSA-U3rOTOBUTENS;
0) HanmeHoBaHwve n3genwus ("Mpueog");

B) TMN npvBOoO4a B COOTBETCTBMM 5.3 M BapvaHT €ro WCMNOJNIHEHWS MO MNPUMEHAEMOCTU And
BbIKNOYaTENew;

r) o6o3HaYeHMe KNMMaTUYECKOro UCNOSTHEHUSA 1 KaTeropum pasmeLleHus no FOCT 15150;
) NopsigKOBbLIM HOMEP MO CUCTEME HyMepaLMu NpeanpusiTUsi-n3roToBuUTens;
€) poJ ToKa M HOMUHarbHOE HarnpshXeHWe 3NeMeHTOB NpMBOAA B BONbTAX;

)K) HOMUWHanNbHOE OaBJieHWe BO3AyXa B Meranackanax (I/I paaomMm B ckobkax - B KunorpamMmm-cunax Ha
KBaD,paTHbIVI CaHTl/IMETp) - Ana nHeBMaTn4yeCcKnx npmnBogoBs;

VI) YyCrioBHbIe 0003Ha4eHus BCTPOEHHbIX pacu,envlTeneVl (I'Ipl/l nx Haﬂl/l‘-ll/ll/l) N nx ananas3oHbl YCTaBOK TOKa
N BblAEPXKU BPEMEHWU,

K) AaTta u3rotoBneHus (rog Bbinycka) NnpvBoa.

6.15.5 OOMOTKM 3neMeHTOB npmeBoaoB OOJPKHblI UMETb Tabnuikn mnm APNbIKW, HAa KOTOPbIX AOOJTKHbI
ObITb YKa3aHbl:

a) HaszHa4vyeHne oOMOTKM UK ee ycroBHoe 0603HaYeHwe;
0) Mapka npoBoAa;

B) AvamMeTp NPOBOAA B MUMMMMETpaXx;

I) YUCMO BUTKOB;

4) conpoTvBreHne (Npu NOCTOSAHHOM Toke) B omax npu nitoc 20 °C (conpoTuBneHre TOKOBbLIX 0OBMOTOK
3MNeKTPOMarHUTOB AOMyCKaeTCs He yKasblBaTb).

6.15.6 Bbiknoyatenu, MmetowmMe BCTPOEHHble TpaHcdopMaTopbl TOKa, AOMKHbI MMETb Tabnuuky C
OaHHbIMK aTnX TpaHcdopmaTopos Toka no FOCT 7746.

6.15.7 Cnocob HaHeceHus MapKUpOBKM Ha Tabnuykax OormkeH obecneuymBaTb SAACHOCTb Haanvcei B
TeYeHue BCEro BpeMeHU aKcnnyaTtaumn BbikoyaTens.

6.15.8 Cocygbl ana cxatoro Bo3gyxa (rasa) OOMPKHbl MMETb MapKUPOBKY M COMPOBOOMTENbHbIE
TEXHUYECKMEe OOKYMEHTLI B COOTBETCTBUM C lNpaBmnnamu MocroptexHaasopa [1].

6.15.9 MapkupoBka TpaHcnopTHon Tapbl - no FOCT 14192.

6.16 YnakoBka
6.16.1 Bebikntoyatenn unu WX Yactu (NpW TPaHCMOPTMPOBaHMKM BbIKMOYATENENn B  YaCTUYHO
pasobpaHHOM BUAE) [OIMKHBI ObiTh YNakoBaHbI ANst TPAHCNOPTUPOBAHMS B NMOTHbLIE UK pelleTyaTble SWwuKu
no FOCT 10198 nnn FOCT 2991 unu B cneumanbHyto Tapy.

YnakoBKka BbIKMOYaTeNnen M uMX 4YacTerl AOIPKHA MWCKMH4YaTb BO3MOXHOCTb WX  MeXaHUYECKUX
noape>|<,1:|,eH|/||7|, a Takke obecne4vBaTtb 3aunty U30NAUMOHHbIX yacten u3 OopraHM4eckmnx martepuarnoB OT



BO31e/CTB WA OKpYXatoLLEen cpedbl B NpoLIEcce TPaHCNopTUPOBaHMS.

6.16.2 Bce HeokpalleHHble MeTannuyeckuMe 4acTW BblKMoYaTens (BKNoYyad 3anacHble 4acTw),
noaBepXXeHHble BO3OEUCTBUIO BHELLHEW cpedbl NpW TPAHCMOPTUPOBAHMM W XPaHEHUW, OO0IKHbl ObITb
3aKOHCEPBMPOBAHbI C MOMOLLUBIO 3aWMTHLIX CMas3oK WM ApPYrMM  HageXHblM  crnocobom. [elcTBue
KOHCEepBaLUN A0MKHO ObITb paccuYUTaHO Ha CPOK:

- He MeHee OBYX JIeT - A4 BbIKIko4aTene n;
- He MeHee TpeXx neT - Ana 3anacHbIX yacTten.

6.16.3 Yactu BblknouaTens, npegcTaBngalwme cobon rpoMo3gkme MeTariMYecKkue KOHCTPYKL MK
(Hanpumep pesepByapbl BO3A4YLUHbIX BblKNoYaTenen, pambel U Ap.), AOMNYyCKaeTCA He YMakoBblBaTb
(orpaHuymBaThCsl, NPU HEOOX0AMMOCTH, YCTAHOBKOW 3armyLlek) UM NPUMEHATb A58 HAX YaCTUYHYIO Y MaKOBKY.

6.16.4 [onyckaeTcsi TpaHCMOPTMPOBaHWE BbIKMOYaTENEW wnNM MX 4YacTen B nNpedenax oOfHoro
HaceneHHOro MyHKTa unu mexay 6rv3kopacnonoXeHHbIMU HaceneHHbIMU MyHKTaMy 6e3 ynakoBku unn B
YNPOLLEHHOW (BpeMEeHHON) ynakoske, 3aljuaroLlen oT aTMocepHbIX 0CaaKoB, NPW YCAOBUN NPUHATUS Mep,
npeaoxpaHsaoLWmMX OT NOBPEXAEHUA BbIKMIOYaTENb 1 €ro YNakoBKy; NEPEBO3KY, a Takxke Norpysky 1 pasrpysky
TPaHCMOPTHOro CPeACTBa NoA OTKPbITbIM HEOOM creayeT BbINOMHATL B TEYEHNE CBETNOIO BPEMEHW CYTOK.

6.16.5 lMNpn TpaHCMOPTUPOBAHUN B TPAHCMOPTHLIX KOHTEMHepax BbIKMYaTENN UMM UX 4acTu 6es
WHOVBUOYaNbHOM YNakoBKW AOJDKHbI OblTb HaAEXHO 3akpenneHbl U MnpefoxpaHeHbl OT MEeXaHU4ecKux
noBpeXaeHUN.

7 Tpe6oBaHMA 6e30MaCHOCTU U OXpaHbl OKpYXatlollen cpeabl (3KONOrMYHOCTH)
7.1 TpeboBaHust 6e30MacHOCTM K KOHCTPYKLMW BbIKMtoMaTens AOSkHbl cooTBetcTtBoBaTh [OCT
12.2.007.3.

7.2 Ha Hapy»KHbIX MeTanM4eckux YacTsix BblkrtoyaTens (KpoMe apmaTypbl U30NSTOPOB M KOHTAKTHbIX
yacten), HaxoZsiluMxcss BO Bpemsi paboTbl BbIKMOYATENs MOA BLICOKAM HaMpsPKeHUEM, OOJTKHbI ObiTb
npefdocTeperatLme HaanucK UK 3HakKW, HaHeCeHHbIe Ha KOXyxe, 3aKpbiBaloLLeM rpynny getanen, unv (npu
OTCYTCTBUM KOXyXa) Ha OOHOM UM HECKOTbKUX AETansX U3 rpynnbl METanMYeckn CBSI3aHHbIX Mexay coGoii
aetanei.

[ng Bbiknoyatenen Ha HoMuHanbHoe HanpshkeHue 35 kB n Bbiwe, a Takke ANs BblkMYaTenen Ha
HanpsbkeHne MeHee 35 kB, npegHasHauyeHHbIX AN YCTaHOBKM Ha BbikaTHon 4actu KPY, tpeboBaHwus
HacTosILLero nyHkTa He obs3aTenbHbl.

7.3 CreneHb 3awWutbl WKadoB MPMBOAOB U LWKAgOB YyMNpaBreHUss OT COMNPUKOCHOBEHUS C
HaXoOALMMUCS MOA HANPSPKEHMEM YACTAMU UM NPUBNWKEHNS K HAM, OT COMPUKOCHOBEHUS C ABUXKYLLMMUCS
YacTAMU, HaxoOAWMMUCA BHYTPU 0BOMOYKK, OT MonagaHusl BHYTPb TBEPAbIX NMOCTOPOHHUX TEM, a Takke oT
nonaganusa Bogbl no FOCT 14254 gomkHa ObITb ykasaHa B TY 1 aKCnmyaTauUoOHHbIX JOKYMEHTaX.

7.4 TasooTBOAbl, BLIXMOMHbIE U MpegoXpaHWTesbHble YCTPOWMCTBA BbIKMoYMaTenen OOMKHbI ObiTb
pacrnonoXeHbl Tak, YToObl BbIBPOC XUOKOCTU WNW rasa Gbinl HanpaBfieH B CTOPOHYy OT MecTa, rae MOXeT
HaxogouTbcs obcnyxmBatoLWmin nepcoHan. Mpu Heo6Xo4MMOCTU UrOTOBUTENb AOSPKEH YKasbiBaTb rpaHuLpbl
MPOCTPaHCTBa, BHYTPU KOTOPOrO He AOMKHbI HAXOAUTbLCS YacTy NMog HanpsKeHNEeM WUIu 3a3eMreHHbIe YacTu.

7.5 B Bbikno4aTensx Mo BO3MOXHOCTU criegyeT MPUMEHSATb MaTepuanbl, OrpaHuydusaroLLme
pacnpocTpaHeHue NnamMeHu B Criyvyae ero nosiBfeHus B pesyrnbTate oTkasa, nepekpbiTus, npobos unu opyrmx
aBapUNHbIX NMOBPEXAEHNI BbIKMOYaTEenNs.

7.6 Mepbl oxpaHbl OKpy>catoLen cpegbl Npyu MOHTaXe W 3KChnyaTauun BeiknioyaTenen yctaHaenuearoT
B TY 1 NnpvBOASAT B 3KCNyaTaUMOHHbIX 4OKYMEHTaX.

8 MNpaBuna npuemMku



8.1 O6bwme TpeboBaHMA K NpaBUNamMm NpUeMkKu
8.1.1 BoikntoyaTtenu nogsepratTcs npeanpuaTue M-u3roToBUTENEM nprveMocaaToYHbIM,
KBannvKauMOHHbIM, NEPUOLNYECKUM 1 TUMOBBLIM UCTIbITAHUA M.

B npouecce pa3pa60TK|/| BbIKNKO4aTena n and peweHunda Bonpoca o Ll,eJ'IeCOOGF)aE!HOCTI/I NOCTaHOBKM
BbIKMNoYaTenen Ha npomn3BoACTBO NPOBOOAT NMPUEMOYHbIE UCTIbITAHUA ONbITHbLIX 06p83LI,OB.

8.1.2 B 3aBMcuUMOCTM OT BWMOOB UCMbITaHMK, MPOBEPSEMbIX MApPaMETPOB U OT KOHCTPYKL MU
BbIKMNoYaTensd obbekTamu ucnblTaHui MOryT ObiThb: BbIKMHOYaTEmNb (BCE TPW MOMOCa), MOMIOC BbIKIoYaTenNs,
gyroracuternbHbil MOAYNb WAW OTAENbHBIA €ro paspbiB, OTAeNlbHble CcOopoyHble eauHuubl. O6bekT
UCMbITaHWI yKa3biBaloT B NporpaMMe 1 NpoTokone ncnbitaHni. Obpasubl 06beKTOB ANs KBanuuKaLMOHHbIX,
nepunognvyecknx wmn TUNOBbIX MCnNbITaHUIA OOJKHbI ObITb OT06paHbI M3 Yucna I/I3,EI,eJ'II/Il7I, npowenLmnx
npuemMmocaaTtoYyHble UCMNbITaHUA, WU (LI,J'IH yacten BblKJ‘IlO‘-IaTeJ'Iﬂ) npoBEepPKY U MNPUEMKY TexXHU4eCKOoro
KOHTpONA.

Jonyckaetcs oTgenbHbIM - BuvgaM  MCMbITAaHMW  noAaBepraTb  pasHble  3k3emnnspbl  06pasuos
(napannenbHble UCMbITaHKs).

Ecnn oGbekToM uCMbITaHWA SIBMNAETCA 4YacTb BbIKMoYaTens (Nosioc, 3aNeMeHT, MoAynb, pPaspbiBs,
cbopoyHasa eauHuua), yHKLMOHANbHO CBSI3aHHasi C APYrUMKU 4YacTsaMu, TO B MporpaMme U NpPOTOKOJsie
UCMbITAHUIA [OIMKHbI ObITb YKasaHbl Mepbl, KOTOpble MPUHATHI AN BOCNpOM3BedeHust (MMUTUPOBaHKS)
BNUSAHWA APYTUX YacTen Ha UCTIbITYEMYLo, NMBO AOSMKHO 6bITb 060CHOBAHO, YTO NPU NPOBEAEHHOM UCMbITaHUN
He obneryaetca paboTa 4YacTM MO CpPaBHEHWO C YCMOBUAMM ee paboTbl B MOJIHOCTbIO COBpaHHOM
BbIK/lOYaTENE.

8.1.3 Ecnn kBanuuKaLWOHHBbIM WM NEPUoaUMECKUM UCMbITAHUAM MOABEPrHyT BbIKOYaTeNb,
npeacTaBnawoLWmMi coboi O4HO M3 TUMOUCTIOSNTHEHUA CEPUM BLIKMKOYATENEN C OO4HUM MoaynemMm wnm C
HECKOSTbKMMM MOCIIeAoBaTeNbHO COEAMHEHHBIMU MOAYMAMM, TO AOMNyCKaeTca Apyrue TUMOMCTONHEHUS
BbIKMOYaTenen 3TOW Cepuu WCMbiTbiBaTb HEe B MOMHOM ob6beme, pacnpoCTpaHvMB Ha HUX pe3ynbTaTbl
UCMNbITAHWA MEPBOro TUMOUCMOSTHEHUSA. [JONyCTMMOCTb WCMbITAHUMI HE B MOJIHOM obbeMe [ormkHa ObiTb
obocHoBaHa.

8.1.4 Ecnu kBanupUKaLMOHHLIM WM NEPUOSUHECKMM WCMbITAHUSAM MOABEPrHyT BbIKNOYaTeNb,
ABNAIOLLMIACA OOHUM U3 TUMOUCTIONHEHWUI Cepumn BbIKNoYaTeNEen, NMELLUX YacTb NpakTU4eCcKn 04NHAKOBbIX
KOHCTPYKTMBHbIX 3NIEMEHTOB, TO ApYrve BbIKMo4aTenun 3Ton cepum MoryT He NoAaBepratbCcs OTAeNbHbIM Buaam
yKa3saHHbIX UCMbITaHWUIA C pacnNpOCTPaHEHNEM Ha 3TU BUAbI pe3ynbTaToB UCMbITaHWIA, NPOBEAEHHbIX HA NepBOM
BbIKMOYaTene.

[onycTMOCTb MCMbITaHUA He B MOMNHOM ob6bemMe formKkHa ObiTb 060CHOBaHa.

8.1.5 Ecnv gnsa ynpaBneHust 4aHHbIM BbIKMNOYaTENeM NpeayCcMOTPEHbl pasHble TUMbl NPYBOLOB, TO
KBanurKaLMOHHbIM U NEPUOAUMECKUM UCTbITAHUAM B NOSTHOM 06 bEME OH MOXET NoABepraTbCst TONbKO C
OOHUM 13 HUX. OBbEM UCMbITAHUIA C APYIMMM TUNAMM MPUBOAOB MOXET ObITb COKpaLLEH MO COrfacoBaHUIo C
noTpeodurenem.

8.1.6 B 3aBMCMMOCTU OT KOHCTPYKTUBHBIX 0CODEHHOCTEN BhIKIOYaTENA AOMyCKaeTcs:

- NPOBOAMUTb UCMbITaHNA 6e3 yCTaHOBKMW OTAENMbHbIX COOPOYHBIX €QUHWL, UK AeTanew;

- NPUMEHATL BO BpeMA MCMbITaHUN MHBEHTapPHbIE C60p0'~IHbIe eavHunubl n aetanu;

- BBOAUTb OTAESIbHble YTOYHEHUA B nNporpamMmy nposeneHusd McnbITaHUNA.

B npoTokonax ucnbITaHUN U B NporpamMmme npoBeAeHUst UCNbITaHUA AOMKHO ObiTb 0BOCHOBAHO, YTO

cOenaHHble M3MEHEHUs B UCMbITYyeMOM obpasLe He BRuAT Ha pesyrbTaTbl UCNbITaHUA Unn He obriervatroT
YCIOBU NpOBEAEHNSA UCMbITAHUNA.



8.1.7 [JonyckaeTca xapakTepUCTUKU KOMMNMEKTYIOLWMX U3AEeNuUiA, YKasaHHble B UX COMPOBOAUTENbHbIX
[OKyMeHTax (Hanpumep conpoTMBEHNE 0OGMOTOK 3N1EKTPOMArHUTOB, EMKOCTb LLYHTMPYIOLLNX KOHOEHCATOPOB,
3NEKTPMUYECKYI0 MPOYHOCTb M30NSAUMM BBOAOB U T.M.), MOBTOPHO HEe MPOBEPSiTb, @ 3aHOCUTb MX B MacrnopT
BbIKIOYATENSA UK B MPOTOKOJT UCTILITAHWI MO OAHHLIM YKa3aHHbLIX TEXHUHECKUX JOKYMEHTOB.

8.1.8 BbiMyck BbIKMOYaTENEN OCYLUECTBISAETCS Ha OCHOBAHUM MOMOXWUTESNbHBIX pPe3ynbTaToB
KBanMUKaLMOHHbIX (4519 BHOBb OCBOEHHBIX BbIKMHOYATENEN), MNEPUOAMYECKUX WU  MPUEMOCOATOYHBIX
UCnbITaHWA.

8.1.9 lpoTtokonbl unn MHopMauuto 06 MCMbITaHUAX cregyeT NPeabsiBiATb MoTpebuTesnto no ero
TpeboBaHMIo.

8.2 MNpuemocpaToUvHble UCNbITaHUA
8.2.1 Bblkntoyatenn npegbsaBhsioT K MPUEMKe MOWTYYHO M MogBepralT MpOBEPKE ChMOLWHbIM
KOHTpOMeM.

8.2.2 WcnbiTaHust criegyeT npoBOAUTbL MO MNporpaMmme, BKMvawolwen B cebs criegyowuve Buabl
UCNbITaHWIA U NPOBEPOK M YKa3aHWs O NocneaoBaTenbHOCTU UX NPOBEaEHUS:

a) NpoBepKy Ha cooTBEeTCTBUE TpeGoBaHUAM COOPOYHOro YepTexa - B cooTBeTcTBumM ¢ 9.1.1;

0) npoBepKy xapakTepucTuk paboTbl MexaHu3Ma BblKM4aTens (NpvBoga) W WCMbITAHWE Ha
UcnpaBHOCTb €ro AevcTBUs - B cooTBeTCTBUM C 9.2.1.1, nepeuncneHus a) u 6);

B) NPOBEPKY repMETUYHOCTH, €CIM yKa3aHo B NporpamMme, - B cootBeTcTBMM € 9.2.1.1, nepeyuvcneHve
X);

r) NCMNbITaHNE M3ONALUN HAMPSKeHMEM NPOMBbILLITEHHON YacToThbl - B cooTBeTcTBMM € 9.3.1-9.3.3;

4) U3MepeHue 3NeKTPUYECKoro ConpoTUBIEHUS FMAaBHOM LENW UMW €10 y4acTKOB ANS BblKntovaTenen ¢

i

4
HOM — 6300 A - B cooTBeTCcTBMMU C 9.4.2;
€) MpoBepKy KOMMIEKTHOCTHW, MapKMPOBKK, KOHCEepBaUMM W YMNaKoBKW cornacHo TpeboBaHusim

KOHCTPYKTOPCKUX [LOKYMEHTOB - B COOTBETCTBUM C 6.14-6.16.

8.3 KBanucmkaumoHHble UcnbiTaHUs
8.3.1 KsanudvkauOHHbIEe UCMbITAHUS crieqyeT NPOBOAUTL MOCHE OCBOEHUS TEXHOOrMM NPOU3BOACTBA
BbIktouaTens (Npu 3anycke B CEPUNHOE NMPOU3BOACTBO).

8.3.2 KeanuduvkauuoHHbIE MCMbITaHWA MNPOBOAAT MO Mporpamme, BKKOYAOLWEN criegywlowine Buabl
UCnbITaHW U NPOBEPOK:

a) NpoBepPKY Ha COOTBETCTBUE TpeboBaHMAM COOPOYHOro YepTexa - B COOTBETCTBUM C 9.1;

0) ucnblTaHUa Ha MexaHU4YeCKy paboToCcnoCcoBHOCTL - B COOTBETCTBMU C 9.2;

B) UCMbITaHWe aNeKTpU4eCcKom NPOYHOCTN U30NSALMKN - B COOTBETCTBUM C 9.3;

r) UCrNbITaHWe Ha HarpeB - B COOTBETCTBUM C 9.4,

[) VICNbITaHWe Ha CTOMKOCTb MPUW CKBO3HbIX TOKaX KOPOTKOrO 3aMblKaHus - B COOTBETCTBUM C 9.5;

e) ucnblTaHA Ha KOMMYTauWMOHHYHO CrnocobHoCTb Npn TOKax KOPOTKOro 3aMblkaHUA U B YCIOBUAX
paccoriiacoBaHuA cbaa - B COOTBETCTBUM C 9.6;



)K) UCMbITaHNA Ha KOMMYTaLMOHHYHO cnocobHocTb npun OTKNKOYEHUN U BKIMHOYEHUN €MKOCTHbIX TOKOB
HEeHarpyxeHHbIX BO3OYLUHbIX TNUHUA 1 GaTape|7| KOHOEeHCaTOpPOB - B COOTBETCTBUAU C 9.7;

M) uCnNbiTaHMA Ha KOMMYTaLMOHHYO CMOCOGHOCTb MPU OTKMIOYEHUU U BKIMIOYEHWUM LUYHTMPYHOLLErO
peakTopa - B cooTBeTCTBUM C 9.8;

K) ncnbiTaHA Ha pagunonomMmexun - B COOTBETCTBUN C 9.9;

N) UCNbITAHWSI Ha 3NEKTPOMArHUTHYH0 COBMECTUMOCTb (METOAMKA UCMbITAHWUIA HACTOSILLUM CTaH4apTOM
He HOpMUpYeTCcs);

M) WCMbITAHUS Ha CTOMKOCTb K BO3AEWCTBMIO KIMMATM4YeckuMx (QakTOpOB BHELIHEW cpedbl - B
cootBetcTBuM ¢ 9.10.

WcnbiTaHua no nepeymcneHunto Xx) B Yactu 6atapen KOHOEHCATOPOB, a TaKkkKe Mo NepPEeUYNCIIEHUSM 1), K),
n) NpoBOASAT, €Cnv COOTBETCTBYOLWME TpeboBaHMS BKMOYEHbl B TEXHWYECKME YCMOBUSA HA KOHKPETHbIE
usgenvs.

8.3.3 D,OI'IyCKaeTCH pPacnpocTpaHATb Ha OaHHbIA TUM BbIKMKOYaTENS MONOXUTENbHbIE pe3ynbTaThbl
KBa.I'II/Id)MKaLI,I/IOHHbIX MCMbITAHUA  aHaNOrMYHbIX KOHCTPYKTOPCKUX WU TEXHOJIOIrMYEeCKUX peLIJeHMIZ nnn
Matepunanos, npoBeaeHHbIX Ha APYrux nagenuax.

8.34 ,D,OI'IyCKaeTCFl 3acyuTbiBaTb WUCNbITaHWA, NpoBeaAeHHble Ha OMNbITHOM 06pa3u,e, B KayecTBe
KBaJ'II/I(bMKaLI,I/IOHHbIX ucnbiTaHUI, ecnn cobnoaeHbl cnepyrouine ycrnoBu4:

- OMbITHbIN o6pa3eu, ObIfT M3rOTOBIEH MO TEXHOSIOTUK, ﬂpeﬂyCMOTDEHHOVI ana CSpI/II?IHOFO npon3BoACTBa;

- KOMUCCHEW MO MPUEMKE OMbITHO-KOHCTpYKTOpcKkoi paboTbl (OKP) He Gbinn gaHbl pekoMeHZauumn no
AopaboTke KOHCTPYKLUMK, TpebytoLlme npoBeaeHust OMNOSHUTE b HbIX UCMbITaHWIA.

Ecnn atu ycnoBua He cobmogeHbl U MCMbITaHUA OMbITHOrO obpasua He MoryT ObiTb 3ayTeHbl
MONHOCTBIO, TO OOMNyCKaeTCs Npu COOTBETCTBYIOLLEM TEXHWYECKOM OOOCHOBAHMM 3acuuTbiBaTh OTAEIbHbIE
BUObI UCMbITAHWUIA, HA pe3yfibTaTax KOTOPbIX HECOOMIOAEHNE YKa3aHHbIX YCIMIOBUIA HE OTpaxaeTcs.

8.4 MNepuogunyeckue ncnbiTaHusA
8.4.1 lMNepvognyeckme ucnbiTaHus crnegyeT NPOBOAWTb, Kak MpaBumo, B obbeme KBanuukauMoHHbIX
ucnblitTaHni. O6bemM NneprognIEeCKmX UCMbITAHUA MOXET OblTb COKpaLLLEH NO COrfiacoBaHUO ¢ noTpedurenem.

8.4.2 lMNepuoguyeckre ucnbltaHua no 8.3.2, nepeyvncneHus a)-r), NPOBOASAT He pexe OAHOro pa3sa B NATb

net; no 8.3.2, nepeuncneHnst O)-m), - He pexe ogHoro pasa B 10 neT. VcnbiTaHus BhIKMOYaTenen c Leom 7
10000 A no 8.3.2, nepeumncneHwe r), NpoBOAAT He pexe ogHoro pasa B 10 ner.

8.4.3 Ecnu B npouecce neprogmnyeckmx UCbITaHUA NOSyYeHbl Hey4OBNeTBOpUTENbHble pe3ynbTaTbl, TO
paspabaTbiBalOTCH Y BHEAPSAIOTCSA MEPONPUATUS, UCKIIOYaloLLne UX NOBTOPEHNME.

Mocne BHEAPEHUA 3TUX MepOI'IpI/IﬂTMﬁ npoBOAAT NOBTOPHbIE UCMbITaHUA NO TEM NYHKTAaM nporpamMmmebl,
No KOTOPbIM Obinn nony4yeHbl HeynoBIeTBOpUTESbHbIE pe3ylibTaTbl, a TaKXe Te npoBedeHHble paHee
UCMbITaHUA, Ha pe3yJibTaTbl KOTOPbIX MOryT MNOBJIIUATE BHECEHHblIE WU3MEHEHUA. Pe3yﬂbTaTbI NOBTOPHbIX
UCMbITaHWI ABRSIKOTCS OKOHYaTEeNbHbIMW.

8.4.4 Mepvognyeckre VCnbITaHUSE 4OMyCKaeTcs He NPOBOAMWTb, ECrv AOKYMEHTaNbHO MOATBEPXKAEHO
OTCYTCTBME peknamaumnii 06 oTkasax BblknoYaTesiel B aKkcrnnyaTauum, CBSI3aHHbIX ¢ AedekTaMm KOHCTPYKLUUn
WUNM U3rOTOBIIEHMS, @ TaKkKe B TeX Cryvasix, Korga npousBOACTBO aTTeCcTOBaHO MO CUCTEME KayecTBa B
cootBeTcTBUM ¢ TOCT P NCO 9001.



8.5 TunoBble ucnbiTaHUA
8.5.1 TunoBble MCNbITaHWA NPOBOAAT MPWU U3MEHEHUWN KOHCTPYKLMK, MPUMEHSIEMbBIX MaTepuanos Wnu
TEXHOJIOrnM NPOM3BOACTBA, a TaKKe TEeXHUYECKMX NapaMeTPOB BbIKIloYaTenen.
8.5.2 HeobxoamMmocTb NpoBeAeHVst TUMOBbLIX UCMbITAHUA U UX OOBbEM MPU M3MEHEHWUN KOHCTPYKLUMW,
NMPUMEHSIEMbIX MaTepuarnoB, TEXHOMOrMM MNPOM3BOACTBA WNU TEXHWYECKMX MapamMeTpoB onpegenseT
u3rotoBuTenb (paspaboTymk).

B 3aBMCMMOCTY OT xapaKkTepa BHOCMMOrO U3MEeHEHUs UCMbITaHUAM crieayeT noasepraTtb Te UMW UHbIe
00BEKThI U3 YMCra YKasaHHbIX B 8.1.2, a Takke oTaerbHble AeTanu 1 obpasLsl MaTepuaros.

ﬂ,OI'IyCKaeTCFl pacnpoCcTpaHATb Ha OaHHbIA TVN BbIKNOYATENSA MOMOXUTENbHbIE pes3ynbTaTtbl TUNOBbIX

UCMbITAHUIA @aHANOTMYHBIX KOHCTPYKTOPCKUX UMW TEXHOMOrMYECKUX PELLEeHUA NN MaTepuanos, NpoBeaeHHbIX
Ha OpYyrux nsgenusx.

9 MeTtoabl ucnbiTaHUn

9.1 MpoBepka Ha cooTBeTCTBME TPeOGOBaHMSAM COOPOUYHOro YepTexa
9.1.1 Tpy npremocaaToYHbIX WCMbITAHWUSIX MNPOBepKe MOANEXUT MPaBUIbHOCTb  BbIMOSHEHMS
TpebGoBaHUiA COOPOYHOrO YepTexa, KOTopble MOryT OblTb MPOBEPEHbl BU3yanbHO BHELWHUM OCMOTPOM.
MpoBepke Noanexur:
a) COCTOSIHME 3aLLMTHbIX NOKPbITUIA;
6) COCTOsIHVME MOBEPXHOCTU HAPYXKHbIX U30NSILMOHHBIX YacTel;
B) NPaBWITbHOCTb 3amnoJTHEHUS TabnnyKy;

r) NMPaBWUIIbHOCTb MaPKMPOBKM U KNEMEHUS;

[) COOTBETCTBUE YCTAHOBIIEHHOIO BCMOMOraTenbHoOro 06opynoBaHus TpeboBaHNSM OOKYMEHTaUMM Ha
Hero;

€) COOTBETCTBME YCTAHOBNEHHbLIX LUYHTMPYIOLMX PEe3UCTOPOB U LUYHTUPYHOLLMX KOHOEHCAaTOpOB
TpeboBaHUAM JOKYMEHTOB Ha HUX.

9.1.2 I'Ip|/| KBaJ'II/I(*)MKaLIMOHHbIX n nepunogun4eCckmnx cnblTaHNAX AOMNOJTHUTETIbHO U3MEPAIOT:

a) ra6ap|/|THb|e, YCTaHOBOYHbIE U NpUcoegHNUTENbHbIE pa3Mepbl - yHMBepCalibHbIMU U3MEePUTESTb HbIMU
MHCTPYMEHTaMu nnum LabnoHamu;

6) maccy BblkmoYaTens - Ha Becax 06LLero NMPUMEHeHUs UNU NPYXXWHHLIM AMHAMOMETPOM.
JonyckaeTca onpegenaTb Maccy BbIKMOYaTeNs CyMMMPOBaHMEM MacC OTAENbHbIX 31EMEHTOB U
CcOOPOYHbIX eQNHWL,.
9.2 UcnbITaHMA Ha MeXaHU4YeCcKyr paboTocnoCOOHOCTL
9.2.1 O6LwmMe nonoxeHus
9.2.1.1 B 06beM 1cnbITaHWUN HA MEXaHUYECKY0 paboToCnOCOBHOCTL BXOAST:

a) NpoBepKa xapakTepUCTUK paboTbl MEXaHU3Ma BbIKMOYaTeNs - B COOTBETCTBMM C 9.2.2;

0) ucnblTaHWe Ha NCMPaABHOCTbL AEWCTBUA MEXaHM3Ma BbIKMYaTens - B COOTBETCTBUM € 9.2.3;



B) UCMbITaHWe Ha pecypc N0 MeXaHUYECKOW CTOMKOCTM - B COOTBETCTBMM C 9.2.4,
r) ncnbITaHWe Ha onepuvpoBaHUe B YCNOBUAX rononena - B cooTBeTcTBumM ¢ 9.2.5;

) vcnblTaHne Ha paboTocnocoBGHOCTbL MPU COBMECTHOM AEWCTBUM TSXKEHWUA MPOBOLOB W BETPOBOW
Harpysku - B cooTBeTCcTBUM C 9.2.6;

€) WCMbITaHME Ha CTOWKOCTb K BO3AEWCTBMIO MEXaHMYeCKMX (akTopoB BHELLHEW cpedbl - B
cooTBeTcTBMM C 9.2.7;

)K) UCMNbITaHUA Ha repMeTU4HOCTb ra3oBblX, BAKyyMHbIX 1 BO34YLUHbIX BbIKMNoYaTenemn - B COOTBETCTBUM
c9.2.8.

9.2.1.2 lNpun “CMNbITAHUN HA MEXaHMYECKYD paboTOCNOCOGHOCTL BbIKMKYATENb (MM €ro YacTb - CM.
8.1.2) pormkeH ObITb YCTaHOBNEH Ha CBOEW UMW Ha cneuvanbHOW (MHBEHTApHOW) pame, WUnn Ha OpYyrom
)KECTKOM OCHOBaHWW; MpW 3TOM Crnocob KpenmneHus, B3aMMHOE pacrnofioXeHve W KnHematmdeckasi CBA3b
BblkNoyaTensa (Unu ero 4Yactu) C MPYBOAOM AOIPKHbI COOTBETCTBOBATb MOHTAXHOMY 4epTexy u (unm)
WHCTPYKUMK usrotoButend. bydepbl, npegHasHayeHHble ANs 3anofiHeHUs XUAKOCTbIO, AOIMKHbI ObITb
3aMosfiHeHbl €0 [0 YCTaHOBMEHHOro YpoBHA. MacnsiHble BbIKMOYaTenn AOMKHbI ObiTb  3anonHeHb!
COOTBETCTBYIOLMM MacnoM. [a3oBble BbIKMOYaTENM AOMKHbI ObITb 3amoNiHEeHbl ra3om [0 AaBreHus
3arnosiHeHVs; BO3OyLWHbIE - BO3QYXOM B COOTBETCTBMU C Tabnuuen 16.

Tabnuua 16 - VcnbiTaHna Ha ucnpaBHOCTb AENCTBUS MeXaHM3Ma BbIKMoYaTenst

Yuncno v Buabl onepauui
1 UMKIOB

HanpsikeHune Ha
3aXumax uenemn
yrnpaBneHusi
BbIKIOYaTENS
(npusopa)

HavanbHoe
n30bITOYHOE JaBleHne
cKaToro Bo3ayxa Ans
BO3OYLUHbIX
BblKNoYaTenen

HavanbHoe n3bbiTouHoE
[aBneHve ons
NHEBMaTUYECKNX NPUBOAOB

1 MaTte onepauvn B

HwxHui npegen no
6.4.2.1

BepxHun npegen no
6.4.4

BepxHun npegen no 6.4.2.2

2 MNatb onepauuin O

HwxHun npegen no
6.4.3

BepxHuin npegen no
6.4.4

BepxHun npenen ans
onepaumn O (ecrnn npuBog
npou3BoanT 3Ty onepauumio) -
CM. NpumeyvaHue k 6.4.2.2

3 MNaTtb onepaumn O

BepxHuin npegen no
6.4.3

HwkHun npepen pnsa
onepauum O no 6.4.4

HwxHuin npegen ans
onepaumm O (ecnu npuBoAa
npou3BoAuT 3Ty onepauumio) -
CM. NpumeyvaHuve K 6.4.2.2

4 lMaTe onepauunn B

BepxHun npegen no
6.4.2.1

HwxHun npegen ana
onepauun B no 6.4.4

HwxHun npepen no 6.4.2.2

5 Matb umknos BO (cm. 9.2.3.2)

HomuHanbHoe (cMm.

HomwuHanbHoe (cm.

HomuHansHoe (cMm. Tabnuuy 1)

Tabnuuy 1) Tabnuuy 1)
£ HomuHanbHoe (cm. | HommnHanbHoe (cm. | HommHaneHoe (cm. Tabnuuy 1)
6 MsiTb Umknos O- 0¥ B Tabnuuy 1) Tabnuuy 1)

(ans
npeaHasHayveHHbIx ansa AlrB)

BbIKITIOMaTENEN,

* [HonyckaeTcs nposegeHve ucnblTaHnss ¢ GEeCKOHTaKTHOW nays3on npwu

BblOEPXKN BpEMEHU MexXay OTKIMo4YeHneM n nogayen KOMaHAabl Ha BKIOYEHME.

MpumeyaHus

OTCYTCTBUM NpeaHaMepeHHoM

1 Yucrno ornepauun Unu UMKNoB, YKasaHHbIX B KaXX40W CTPOKe, MO COrfacoBaHuio ¢ I'IOTpe6VITeJ'IeM MOXeT

ObITb yBEnu4yeHo Ao 20.

2 Mpepnensl AaBneHus Ana NHeBMaTUYECKUX NPUBOAOB C MHAVBMAYaNbHON KOMMPECCOPHOW YCTAHOBKOMN U
rMOPaBNNYECKNX NPUMBOAOB BLIKMOYATENEN YKa3bIBAIOT B TEXHUYECKMX YCIIOBUSIX.




9.2.2 MNpoBepKka xapakTepUcTUK paboTbl MexaHU3Ma BbiKnroYaTens

9.2.2.1 K npoBepsieMbIM xapakTepuctvkam paboTbl MexaHu3Ma BbikntovaTens (9.2.1.1, nepedncneHve
a), B 3aBUCMMOCTW OT 0CODEHHOCTE KOHCTPYKLMM BbIKIHOYATENSI OTHOCAT: COBCTBEHHbIE BPEMEHA BKIIIOYEHUSA
N OTKMYEHUS; CKOPOCTU BKIMOYEHUS WM OTKMHOYEHUS; X0 KOHTAKTOB; KOHTAKTHblE OABMEHUS; HWKHUA Y
BEPXHUI Npeaenbl HAMPSPKEHUA Ha 3axKMMax Uenen yrnpaBfieHns; HWKHUA U BEPXHUIA Npedernbl HavanbHOTo
[aBneHvs; ycunust (CTaTuieckue MOMEHTbI) MPYXUH MPW BKIMKOYEHWM W OTKMKOYEHUW; INEKTPUYECKOE
COMPOTUBIEHME N TOK NOTPEONEHMST 3NEKTPOMArHMTOB yMpaBreHus; pacxogbl Bo3ayxa (rasa) Ha onepauuv u

ap.

MepeyeHb  xapakTepPUCTVK,  MPOBEpsieMbIX  NPM  MPUEMOCAATOMHbIX,  KBanUMKaLMOHHBbIX,
NepuoaunYecknx W TUMOBbIX WCMbITAHWSIX [OAHHOTO BbIKMOYATENS, W COOTBETCTBYHLUYID METOAVKY
yCTaHaBNMBaET U3roToBUTENb (pa3paboTyyk) BbIKMOYATENS U BHOCUT B NMPOrpamMmy M NPOTOKON UCTbITaHWUIA.

9.2.2.2 TlpoBepky COBCTBEHHbIX BPEMEH OTKMHOYEHUA W BKIMOYEHUS, OECKOHTaKTHOM nays3bl,
KoopAvHaLMM MOMEHTOB pasMblKaHUA W 3aMblkaHusA [MaBHbIX, AYroracuUTeNlbHbIX W APYrMx KOHTaKTOB
Jonyckaetcs NpoBOAMTb, Hanpumep, ocuunnorpadoM, 3SMNeKTPOCEKYHOAOMEPOM UMM aHanM3aTopom
XapaKTepuUCTUK BbIKMOYaTenNs.

I'IpOBepKy COOCTBEHHbIX BpEeMEH OTKITIOYEHUA U BKIMIOYEHUA NMpPOBOAAT NP HOMUHANbHOM HaMNpAXeHuUn
Ha 3aXXmmax anekTpomMmarHurta, HOMUHanbHOM AaBlieHUn U HOPMUPOBAHHOM yCUINKU (MOMeHTe) NPYXWH - B
3aBUCUMOCTHU OT ThNa npmBoaa, a TakxKe (B Cny4ae COOTBETCTBYHOLLEro yKka3aHua B nporpaMmmMme UCnbiTaH VIVI) -
NP1 HOPMUPOBAHHbLIX HWXHUX U BEPXHUX Npeaenax ykadaHHbIX (*)aKTODOB.

9.2.2.3 lNMpoBepKy CKOPOCTEN BKMIOYEHUA U OTKMOYEHMS NPOBOAAT MPU HOMUHAMNBLHOM HanpsXXeHUn Ha
3aXumax uenewn ynpasreHus, HOMUHANbHOM AABMEHUN U HOPMUPOBAHHOM YCUITMN (MOMEHTE) MPYXWUH - B
3aBMCMMOCTU OT TWNa Np1BOAa, a Takke (B Criyyae COOTBETCTBYIOLLENO YKa3aHusd B MPOrpaMmMe UCMbITaHUA) -
NPV HOPMMPOBAHHBIX HKHUX M BEPXHUX Npefernax ykazaHHbIX (akTopoB.

9.2.2.4 TpoBePKY KOHTAKTHOIrO AaBNEHUs (HaaTusl) pasmMblkaeMbiX KOHTAKTOB, @ TaKXKe CKOJSb3ALUMX
Hepa3MbIKaeMbIX KOHTAKTOB MPOBOAAT JIMOO KOCBEHHO - M3MEPEHWEM YCWUMMNA KOHTAKTHbIX MPYXWMH WIK
onpegeneHnemM Cunbl BbITArMBaHUA MOOBWKHOIO KOHTakTa, nNnbo HenocpeaCTBEHHO M3MEPEHMEM YCUnus
oTTArmBaHunA noas WKHOW YacTn KOHTaKTa AVNHaAMOMETPOM B MOMEHT MNMOTEPU KOHTAKTa.

9.2.2.5 OnpegeneHne MWHMMANbHOIO HanpsbkeHust cpabaTbiBaHWS BKIOYAKOLWNX U OTKIHOYA LLUX
YCTPOWCTB MPOBOAAT C MOMOLLBIO psga nocrnegosatenbHbix onepaunii O (unmn B) npy CHWKEHWUU HanpsXXeHWs
Ha 3aXumax uenemn ynpasneHus CTyNeHAMW, HaYuHas OT HWDKHEro npegernia HanpsXeHus 40 MUHUMarb HOro
3HaYeHVs, NPU KOTOPOM elle obecneymBaeTcs BbINONHEHME COOTBETCTBYIOLLEN onepauunm.

Ons BO34YLLHbIX BbIKNoYaTenen u (I/I.I'II/I) NMHEBMATUYECKUX U NHeBMOormgpasIin4eCKnx npmBoaoB
onpepeneHne MMHMMaribHoro HanpsaXeHma nNpoBoaAT NPU BEpPXHEM Nnpeaene HaYvarbHOro AaBreHud.

9.2.2.6 OnpeaerneHve MUHMMAarbHOMO AaBreHus cpabaTblBaHWs BO3AYLIHOTO BbIKMOYaTens u (Unu)
NMHeBMaTUYECKOTO NPMBOAA NPOBOAST NYTEM BbINOSHEHNS NMPU HOMUHATIBHOM HaMpPsPKEHUM Ha 3aXKumax uene
ynpaeneHus psiga nocrefoBaTesibHbIX onepaunii Npu CHKEHUN OaBNEHNs] CTYNEHSAMU, HAYMHAsA C HWKHEro
npedena HavyanbHOrO [aBreHVs [0 MUHMManbHOrO 3HA4YeHusl, MNpu KOTOpPOM elle obecrneymBaeTcs
BbINOJTHEHNE COOTBETCTBYIOLLMX OnepaLuii.

9.2.2.7 OnpegeneHne MUWHUMANbHOIO HATSXKEHUSI MPYXWUH (YCUNus, CTaTU4eCKOro MOMEHTa, xoda
cXKaTus MUIM pacTsKeHus!, yrmna 3akpydvBaHvd) NPYXMHHOTO NpvBOAa MPOBOAAT MyTEM BbINOMHEHWs psga
nocrnefoBaTtenbHbIX OMepauuin BKMKOYEHVUS NPU YMEHbLUEHUM HATSKEHUS MPYXXWMH CTYMEeHAMW, BMNOTb A0
MWUHUMalbHOIo 3Ha4YeHuA, Npu KOToOpoM elle obecneyrBaeTcs BbINONHEHWE COOTBeTCTByI-OLIJ,eVI onepauunn.
HeobxogumocTb onpeaeneHyss 4aHHOro napameTpa ykasbiBaoT B TY.

9.2.2.8 NMpoBepKy anNeKTpU4eCKoro cConpoTUBEHUs OOMOTOK 3NEKTPOMArHUTOB YrpaBfieHUs1 NpoOBOAAT
nyTemM U3MeHeHUs ero MOCTOM NMOCTOAHHOIO TOKa, MPUCOEAUHAEMbIM K BbIBOAAM OOMOTKM UMK ee CEKLUIA, Unn
apyrum MeToaoM.

9.2.2.9 TpoBepky Toka noTpebneHWs uUenei ynpaeneHuss MNPOBOAAT  NyTEM  3amnucu



(ocumnnorpacdvpoBaHmnsa) Toka, NPOTEKAIOLLErO Yepes BXOAHbIE 3aKUMbI LNy ynpasneHus npu BbiMoNHeHUM
onepauuit B unu O, npu HOMUHANBEHOM HaMNpPsiXKeHUN Ha 3aKMMaXx Lenu ynpasneHus BoeiknovaTens (npveoaa),
a Ansa Bo3AyLUHbIX BbIKMOYaTenei U nHeBMaTUYeCKnX NPUBOAOB - NP HOMWUHAMbLHOM AaBneHNUN.

3a 3HayeHVe Toka NoTpebneHuss NPUHUMaIoT:

a) Ans NPYBOAOB, UCMOSb3YHLUX SHEPIUI0 MOCTOSIHHOIO TOKA, - MakCUMaribHOe 3HaYeHue TOKa;

6) Ons MNpVYBOAOB, WCMOSb3YHOLMX 3IHEPTMIO MEPEMEHHOro ToKa, - MaKkcuMmanbHO AelcTBylollee
3HayeHue, ornpegernsiemMoe kak Hauborbllee cpegHeapudMeTUYeckoe OeNCTBYIOWUX 3HAaYEeHUA [OBYX

coceaHMX nonynepmnoaos C HanboNbLLIMMU amMmnnnTygamMmm Toka.

N3vmepeHrne Toka B anemeHTax MpuBOAOB (Hampumep B 0OOMOTKax 3MeKTpOMarHWTOB) MPOBOASAT MO
MeTo4MKe U3rOTOBUTENS.

9.2.2.10 lNpoBepKy pacxoga BO3gyxa Ha onepauuio (UNu LMKN onepauni) BO34YLWHOMO BblKMYaTens
UNN MHeBMaTUYECKOro MpMBOAA BbIKMOYATENA APYroro Buaa MPOBOAAT NyTeM onpefdenieHvs nageHus
pasneHna ("cbpoca") B pesepByape BbIKMOYATENS WNU MpvBoAa NPWU BbINOMIHEHUM COOTBETCTBYHOLLMX
onepauwun (O, B) nnu ymkna O-BO npu cneaytoLmx ycnosusx:

- NPW 3aKPbITOM BEHTUME NUTaKLWen MarucTpany;

- NP HOMUHaINbHOM HaNPAXeHUN Ha 3a)XMMax 3reKTpoMarHuTa,

- Npn HOMUHAJlIbHOM Ha4YallbHOM [OaBJfiIeHUN B pe3epByape (a npn nepunoaundeckmnx w” TUMOBbIX
UCNbITaHUAX - TakKXKe Npn HWKHEM N BEPXHEM npep,enax).

MageHve faBneHvst oNpeaensoT No MaHOMETPY, MoKa3aHme KOTOporo cHuMatoT Yyepes (30+5) ¢ mocne
BbINOJTHEHUSA onepauunn (Lukna).
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" OOIMKHbI UMETb OAMHAKOBYHO pa3MepHOCTb.
9.2.3 UcnbiTaHne Ha UCNPaBHOCTb AEeMCTBUA MexaHU3Ma BbIKntovaTens
9.2.3.1 UcnbiTaHus npoBoasT B o6beme 1 Npu yCrnoBusiX, ykasaHHbIX B Tabnuue 16.

Mo oOKOHYaHUM UCMbITAHUA HeoBXoAMMO MyTeM BHELWHero ocmoTpa ybeauTbcsa B OTCYTCTBUM
MeXaHUYECKNX NOBPEXAEHUN.

9.2.3.2 MMpwn ucnbiTaHnm no nyHKTy 5 Tabnuubl 16 umknel BO BbinonHsitoTcA 6e3 npeaHamMe peHHOM
BbIAEPXKKM BpeMeHU Mexay onepauusamu B n O, ona 4Yero Ha 3axumbl LEenu ynpasBreHus OTKMoYeHneM



nogarT HanpsaXeHne 4epel3 KOHTaKTbl rMaBHOW UENu BbIKNOYaTeENs (nyroracmeanble KOHTaKTbl WUIAN
KOHTaKTbl omenmenﬂ).

Ecnn KOMMYTHpPYHOLWMEe KOHTaKTbl LENnn OTKMKYEeHUA BbIKMoYaTens (I'IpMBO,D,a) 3aMbIKalOTCA paHee
KOHTaKTOB rMaBHOW Lenu, To B OQHOM M3 MATU LVMKIIOB Hanpsa>XXeHwe creayet nogaBaTb He 4Yepes rnaBHble
KOHTaKTbl, a HenocpeACTBEHHO Ha 3aXXUMbl Uenn ynpaBleHUA OTKITHOYEHUEM. npl/l 3TOM [AOJDKHO ObITb
npoBepeHo, 4TO Npwu nNnogadye KoMaHObl Ha BKIMOYEHUE N HANMNYUN HanpaXeHuA Ha 3aXnmax uernn OTKIno4veHnd
onepauua BKITKOYEHUA nmbo BOBCE He npoucxogur, nmnbo npoucxogut ¢ HeQOXod4oM A0 MOJIOXEeHUA, NMpu
KOTOPOM BO3MOXEH |'|p06017| MexXxay KOHTakTaMu BblKIto4aTend C BO3BpalleHMEM BbIKIKo4YaTesnd nocrie 3Toro B
NOJTHOCTbHO OTKJIHOYEHHOE MNOoJIoXXEeHUe.

Ecnn YKa3aHHble KOMMYTUPYOLLNE KOHTAKTbl 3aMbIKalOTCA He paHee KOHTaKToB rmaBHoOM uUenn, TO
gonyckaeTca BO BCeX nNATU UuKnax HanpAaXxXeHwe noaaBaTb HE 4Yepe3 KOHTaKThbl rnaBHOW Uenn, a
HenocpeacTBeHHO Ha 3aXUMbl Lenn OTKIMIO4YeHUA.

Mpw ucnbiTaHWM BbIKNMOYaTENEN, UMEIOLLNX BCTPOEHHYO BGIOKMPOBKY OT MHOTOKPATHOrO BKIHOYEHUS,
NPOBOAAT NPOBEPKY AEUCTBUA 3TON BIOKMPOBKM MPOTUB NOBTOPEHMS ONepaLuin BKIOYEHUS N OTKIOYEHUS
BbIKMNOYaTeNd, Korga KoMaHaa Ha BKMIOYEHVe NpodorbkKaeT ocTaBaTbCs NOAAHHOW Mocne aBTOMaTUYeCKoro
OTKIMIOYEHUS BbIKNoYaTeNs.

9.2.3.3 [JonyckaeTcs ucnbiTaHus no Tabnuue 16 coBmeLlaTb NOMHOCTbIO UMM YacTUYHO C UCMbITAHUSA MU
Mo nNPOBEpKe XapakKTepucTuKk paboTbl MexaHu3Ma BblkntovaTenss no 9.2.2, ecnu B MPOLIECCE CHATUSA
XapakTePUCTUK YCTAHOBIIEHO, YTO BhIKMHOYaATENb UCMPABHO paboTaeT B YCMOBUSAX, YKasdaHHbIX B Tabnuue 16.

9.2.3.4 UcnbiTaHne macnsiHbiX BbIKNoYaTenen, He 3annBaeMbliX NMPU NPUEMOCOATOYUHBLIX UCMbITAHUAX
Macriom, [OMycKkaeTcs MpOBOAWUTE MPU  HAMPSKEHUAX W OaBneHwax (B MHEBMATUYECKOM Wi
NMHEBMOTMAPaBMYECKOM NpMBOAE) Gonee HM3KMX, YeM yKasaHo B Tabnuvue 16, ecnv npegBapuTenbHbIMU
MCCNeaoBaHMSMUN YCTAHOBIIEHA SKBMBASIEHTHOCTb TaKMX MWCMbITAHWWA WUCMbITAHMSIM 3anoJTHEHHOIO MacrioM
BbIKITIOYATENSA NPU HAMPSHKEHUAX U AaBNEHMsAX, yKasdaHHbIX B Tabnuue 16.

9.2.3.5 Bbiknovyatenu, vMelolmMe BCTPOEHHbIE MUHUMAarbHbIE pacuenurTenu Hanpskenus wn (unm)
MakCcUMarbHble pacLenuTenm Toka, AOIMKHbI AOMOJTHUTENbHO K UCMbITaHWAM Mo Tabnuue 16 ucnbITeiIBaTbCA Ha
MCcnpaBHOCTb ,D,eI7ICTBI/IF| npn OABYX OTKMKOYEHUAX, NPOon3BEeOEHHbIX C MOMOLBbIO KaXaoro ms pacu.envlTenePl, C
nposepkon TpeboBaHWi, yka3aHHbIX B 6.12.7.2 1 6.12.7.3.

9.2.4 UcnbiTaHMe Ha pecypc NO MeXaHU4YeCKOMN CTOMKOCTU

9.2.4.1 VicnbiTaHne Ha pecypc No MeXaHWYeCKo CTOMKOCT M MPOBOAAT B YCINOBUAX, yKa3aHHbIX B 9.2.1.2,
nyTeM BbINOSHeHWS (6e3 Toka B rMaBHOW Lenu BhIKntovaTens) ykasaHHblx B 9.2.4.2 1 9.2.4.3 uuknos ¢ naysamu
Mexay HUMW.

Ecnu BbikntovaTens nmeet BCTPOEHHbIE pacuennTesin MakCnmMaribHOro Toka, To 10% Bcex onepau,vu7|
[OJDKHO ObITb BbINONIHEHO OT pacuenutena ¢ nponyCckaHneM TOKa 4Yepe3 TOKOBeAYLYH Lenb BbIKIo4YaTend.

9.2.4.2 [1ns BbIKNoYaTenen HopMasibHOro UCMNofHEHMS No 4.1.8 YMCMNO BKIKOYEHUIN M OTKIIOYEHUI 3a
Becb 06beM vchbITaHUi AoKHO ObiTb o 2000.

L|,VIKJ'IbI onepau,vuh, X YUCIo, HanpaAXxXeHwe Ha 3aXnmax uenen ynpaBJieHudA, Ha4dallbHOE OaBlieHune
BO34yxa And BO34YyLUHbIX BbIKMNoYaTenen, NHEBMaTUYECKMX U rmgpaBJiMd4eCcKnX NnpmBoaoB yKa3aHbl B Tabnuue
17. TINOTHOCTb rasa B ra3oBbIX BLIKMIOYATENAX OOMKHA ObiTb B AuanasoHe Mexay BepXHUM U HUWXHUM
aonyctuMbIMU 3HAYEHUAMMWN.

Tabnuua 17 - VcnbiTaHne Ha pecypc N0 MeXaHUYECKOWN CTOMKOCTH

Lnkn onepauwnn HanpskeHne Ha 3axmmax Yuecno umMknoB Ans BbIKNOYaTeENEN,
Lenen ynpasneHuns n
HavanbHoOe AaBneHune Bo3ayxa

npeaHasHavYeHHbIX He npefHa3Ha4YeHHbIX
ansa ArfB ansa ArB




£ i HwxHui npegen 500 500
B-‘I.O-"I
HomuHanbHoe 500 500
BepxHun npegen 500 500
i £ f HomnHanbHoe 250 -
O- At Bo-‘m.B-*m
i HomuHanbHoe - 500
BO- "It

4
I'Ipmmeanme - - BpemMa Mexay onepaumamu, Heo6xoouMMoe Anst OXNaXOeHUsT MeXaHUYecKnx W
ANEeKTPUYeCKnX yCTpOI7|CTB npmBoga " BOCCTaHOBNEHUA HaYvalibHbIX yCJ'IOBVII;I.

LlMKﬂbI BO BbinonHsatoTcs 6e3 npe,qHamepeHHon BblAEPXKN BpeMeHN Mexay onepaunamMmum BKIDYeHUA 1
OTKIMHOYEeHUA.

B TeyeHMe wucnbITaHUA [oOMyckaeTcsl cMaska AOCTYNHbIX 0e3 pasbopkyu TPyLIMXCs 4YacTel B
COOTBETCTBMM C MHCTPYKLUSIMU U3FOTOBUTENS, HO HE 0NycKaeTCs perynupoBKa, 3aMeHa aetanei unv gpyron
BUO obenyXnBaHus.

Mexngy rpynnamu LUWKIOB  BblOepXuBalOTCA WHTepBanbl, HeobxoAumble ONs  OXNaXaeHus
3MNEKTPUYECKNX U MEXaHNYECKUX YCTPOMCTB npuBoaa.

9.2.4.3 [1na BbIKNo4aTenen ¢ NoBbILUEHHOW MeXaHUYECKON CTOMKOCTbIO Mo 4.1.8 4nicno BKIHOYMEHUN U
OTKMNIOYEHUI 38 BECb 0OBEM UCMbITaHMI A0MKHO ObiTh Mo 10000.

Cepuio uCnbITaHWK, yKkasaHHyto B Tabnuue 17, noBTOpSAT nATb pa3. Mexay cepusiMu ucnbiTaHWUA
JornyckaeTcs cmaska M Hebornbluas perynvpoBka, MpefyCMOTPeHHast TexHudeckumu ycnosusamu. Obbem
BbIMONHAEMbIX paboT JormkeH ObITb yka3aH B NporpamMme 1 NpoTOKONEe UCNbITaHWNA.

3amMeHa KOHTaKTOB He 0onyckaeTtcd. Memp,y cepnammn nCnbITaHUN onpeanenarT 3HadYeHuA
XapakTepUCTUK BblKINko4vaTend, npeayCMoTpeHHbIe I'IpOFpaMMOIZ UCMbITaHWUA.

9.2.4.4 Tlo OKOHYaHUM UCMbITAHUA OMPEdEnstoT 3HAYEHUs] XapakTepucTuK paboTbl MexaHu3Ma
BbIKIOYaTENS, NPEAYCMOTPEHHbIX NPOrPaMMO UCTIbITAHWUIA, NMOCIe Yero NPoBOAST BbIGOPOYHYO pa3BGopKy U
OCMOTP C LieSblo 0GHApYKeHUS BO3MOXKHbBIX MEXaHUYECKUX MOBPEXOEHUN.

Bblknoyatenb cumtaroT BblgepKaBLUMM UCTbITaHWE Ha Pecypc Mo MeEXaHMYECKOM CTONKOCTW, eCru:

- B npoLecce UCMbITaHUI BbIKoYaTenb pa60Tan ncnpasHo, He ObINo HM OO HOrO OTKa3a B BbIMNOSTHEHWM
onepaunn BKINOYeHUA U OTKINIOYEeHUA;

- 3Ha4YeHuA npeanycMoTpeHHbIX HpOFpaMMOVI ncnbiTaHn XapakKTepucTtuk He BbIWKN 3a npenenobl,
YCTaHOBJ1€HHbIE KOHCTPYKTOPCKUMWU OOKYMEHTaMW;

- NpnM OCMOTpe Tnocrne WucnblTaHnAa He 06Hapy>KeHo noape>|<,qu|/||7|, MOTyunx npenAaATcTBOBaTb
nansHenwen ncnpas HOM pa60Te, nyxyaweHna COCToAHMA N30NALNOHHbIX I'IOBerHOCTeI7I;

- COCTOSIHME KOHTaKTHbIX AeTanen W MnoBepxHOCTen obecneymBaeT CNOCOOHOCTL BbIKMOYATENS
nponyckatb HOMWHAanbHbIN TOK 0e3 npeBblweHUs JonycTumblix Temnepatyp no [FOCT 8024; npwu
Heo6Xxo4VMMOCTM MOATBEPXKAEHUA CMNOCOOHOCTM BLIKMIOYATENST MPOMyckaTb HOMUHAMNbHBLIA TOK MPOBOAAT
UCMbITaHWA BbIKMHOYATENS] HA HArpeB.

Ecnn BbiknovaTenb MMeET KOHTaKTHble 4acTy, MOABeprawlvecss cepebpeHuto c  Lenbio
UCMONb30BaHUS MOBLIWEHHLIX HOPM HarpeBa, TO TMpU OUEHKE pes3yfbTaToB WCMbITaHWA credyeT
pykoBoacTBoBaTtbcsa TpebdoBaHusammn FOCT 8024.

Ecnn npu ocmoTpe BbikMOYaTens Mocre WCMbITaHWn OGHapYKeHO YXyAlEeHWe COCTOSIHUWS
M30MALMOHHBIX MOBEPXHOCTEW, TO BbIKMOYATENb AOMPKEH OblTb MOABEPrHYT UCMLITAHUSIM 3NEKTPUYECKON
MPOYHOCTM u3onsAumMn B cootBeTcTBuMM ¢ 9.3.5. [lonyckaeTcss B 0GOCHOBAHHbLIX Cry4Yasix MPOBOAUTbL 3TU



UCMbITaHNA NyTEM NPOBEPKU OTAETIbHbIX N30NALMOHHBIX yacrten nocne p8360pKM BbIKJlloHaTend.

BaKyyMHbIIZ BbIKMNOYaTENb MOCME BbINOSIHEHUST UCMbITAHWIA Ha pecypc no MEXaHU4YECKON CTOMKOCTMU
OOJNKEeH BbloepXXnBaTb UCTbITAHUA 3ﬂeKTpI/I‘-IeCKOl71 NPOYHOCTU N301ALNN B obbeme, npeayCcMOoTpeHHOM 9.3.5.

9.2.5 UcnbiTaHMe Ha onepupoBaHue B yCNOBUSAX ronosnena

9.2.5.1 WcnblTaHMe Ha onepupoBaHue B YycrnoBusax rorionega no 6.4.10 npoBoasaT TOMbKO AnA
BbIKIIOUaTENEN KaTeropmm pasMmelleHnss 1, NMEerLWmMX Hapy>XHble OTKPbITble MOABWXKHbIE YacTu (Hanpumep
pblHaru, TArv) UM pasMblKaeMble KOHTaKTbI.

9.2.5.2 HapawuBaHua nbha Ha NoAaBWKHbIE YAaCTU UK KOHTaKTbl M Ha cCoOCeaHne C HUMU HeNOLBWXHbIE
yacTu Bblkoyatens nposogaT no FOCT 16962.1. lMocne HapalwuBaHWA fbAa WM BbIOEPXKKM NPOBOAAT
onepaLulo OTKITIOYEHMST U BKITIOYEHMST MPU HWKHUX MPeAenax HanpsiXeHUs Ha 3aXnmax Lenemn ynpaBneHus,
OaBneHusa u ycunua (MOMeHTa) MPYXWH - B COOTBETCTBUM C TUMOM MpuBoga. 3aTem MpoBOAAT MPOBEPKY
UCNPaBHOCTY OEVNCTBUA NYTEM MATU BKIIOYEHUIA U OTKIMOYEHMI NPU HOMUHATBHBIX 3HAYEHUSX HanpPsXKeHus,
AaBneHvs 1 (Mnu) HOPMUPOBAHHOM YCUITUU (MOMEHTE) MPY>KUH.

9.2.6 UcnbiTaHne Ha paboTOoCNOCOOHOCTL NMPU COBMECTHOM AENCTBUU TSXKEHUA NMPOBOAOB U
BeTPOBOM Harpy3Kku

b
9.2.6.1 cnbiTaHUo nogBepratoT BbIKMKOYATENM KaTeropum pasmelleHms 1 ¢ Vsom 2 35 kB.

9.2.6.2 WcnbiTaHve Ha onepupoBaHWe MNpyv COBMECTHOM AEWCTBUM TSXKEHWs NMPOBOAOB W BETPOBON
Harpy3ku npoBOAAT Ha MONCe WK 3NeMeHTe nontoca (Hanpumep OOHOW M3 KOMOHOK) BbIKroyaTens B
COOTBETCTBMU C NPVBEAEHHBIM HUXE:

a) B 3aBUCUMOCTU OT 0coBeHHOCTEN KOHCTPYKL MM BbIKINOYaTenda U napyCHOCTU OTAENIbHbIX €0 yacTemnk

nontocy (3NeMeHTy) BbIKIoYaTens NpuknaabiBatoT ropU3oHTanbHy cuy AaBreHyst BeTpa Fi (cM. p1cyHoK
1) B HanpaBrieHMn HamborsbLIEN NapyCHOCTW, pacCYMTaHHyl0 M3 ckopocTu BeTpa 40 wm/c. [lna ynpouweHus
UCNbITAHUA peKoMeHAyeTCa MNpuKragbiBaTb 3Ty CUIY HE K LEHTPY MNPUIOXEHWS BETPOBOW Harpysku, a K
BbIBOAY MOJIKOCaA, CHWXaA NPpU 3TOM 3Ha4YeHue Cunbl Tak, YTOOBI VI3FI/I6aIOLIJ.I/II7I MOMEHT OTHOCUTENbHO HUXHEN
NOBEPXHOCTU MOJIOCa COXPaHSNCS;

0) kK ogHOMy ¥3 BbIBOAOB Montoca (K BEPXHEMy, €Cnu BbiBOAbl pacrnonoXeHbl Ha pa3HblX YPOBHSX)

4

NpuKIagbiBakloT rOPU3OHTAlIbHYHO CUITy TAXXEHWA NMpoBO4OB , PaBHYKO HOPMWPOBAaHHOMY 3HAaY€HUO MO

6.4.11, B HanpaBneHun 4 unm ;2[2, Kak ykaszaHO Ha pucyHke 1. BmecTo npunoxeHus cun Fiah " i

J"ll J":lg F.S.Flz"']. .
gonyckaeTca npuknagbiBaTte B HAanpaBlieHUU nnm pe3ynbTUpyoLLlyto cuny )

B) NMPOBOASAT MPOBEPKY UCNPaBHOCTY AEVCTBUA MeXaHu3Ma BbIKMNYaTens nyTem ABYX BKIHOYEHUNA U
OTKMHOYEHUA NPU HOPMUPOBAHHBIX BEPXHUX W HWKHUX Mpedenax HanpsbKeHvs, AaBfeHus WUnuv yceunus
(MOMeHTa) NpyXWH, B 3aBUCUMOCTM OT TUNa NpvBOAa;

A A
) CHUMAIOT FOPU3OHTATbHYIO CUMY B HaMpaBneHut “ 1 unm 2 1 k 3ToMy e BblBOZY MPUKNaabIBaioT

Hog

B
FTOPU3OHTAsIbHYIO CUNY TAXEHUA NpoBOaAOB , PaBHYHO HOpMMUPOBAaHHOMY 3HAY€HUO, B HAnpaBJieHUN 1

£ F

unn 2| kak rokasaHo Ha puUCYHKe 1; Mpy STOM cuna AasneHus Betpa ™ coxpamsieTcs;
[) NpoBOOAT NPOBEPKY UCNPaBHOCTY AENCTBUS MEXaHU3Ma BbIKIOYATENs MO NEPEYMCIIEHMIO B);
€) M3MEeHSII0T HanpaBrieHVe CUM, yKkasaHHOe B MepeyvyncrieHUn 1), Ha NPOTMBOMOIIOXKHOE;

)K) npoBOAOAT NPOBEPKY NCNPAaBHOCTU OENCTBUS MEXaHU3MaA BbIKMOYaTENSA Mo nepevyuncneHunto B);



VI) CHUMaKOT rOpU30OHTAalbHbIE CUJbl N NMPUKIaAbIiBAKOT K 3TOMY XXe BblBOAY BEPTUKAIbHYIKO CUNY TAXEHUA

£

NPoBOAOB ~ ¥, paBHyK HOPMUPOBAHHOMY 3HAYEHMIO (CM. HanpaBneHue ! nnu 2 Ha pucyHke 1);
K) MPOBOAST NMPOBEPKY UCMPaBHOCTW AeUCTBUS MEXaHN3Ma BbIKMoYaTersi Mo nepe YncrneHuno B);
N) MISMEHSIIOT HaMpPaBfeHWe Cuslbl, YyKasaHHON B MEpPeYUCrieHnn 1), Ha NPOTUBOMOSIOXKHOE;

M) NPOBOAAT NPOBEPKY MCNPAaBHOCTM AENCTBUA MEXaHMU3Ma BbIKMoYaTens no nepe
YUCMEHMIO B).

9.2.6.3 WcnblTaHne ponyckaeTcs He MPOBOAWUTb, ecny OyaeT [oka3aHo pacyeTHbiM MyTeM, 4TO
BblKMtoYaTenb cnocobeH BblaepxaTb HOPMUPOBAHHbIE HArpy3Ku.

9.2.7 WcnblTaHre BbIKNOYaTENs HA CTOMKOCTb K BO3AEWCTBUIO MEXaHWYECKMX (DaKTOPOB BHELLHEWN
cpeabl no 6.4.12 nposoasat no NOCT 16962.2.

9.2.8 UcnbiTaHusA BO3QYWHbIX, ra30BbiX U BaKyyMHbIX BblKIlOuaTenen Ha repmeTM4HoOCTb

9.2.8.1 WcnbiTaHuss Ha repMEeTUYHOCTb ra30BblX BbIKlOYaTENENn MNpU  KBaNUPUKALMOHHbIX,
Nep o4 NYECKUX U TUMOBBIX UCMbITAHUAX NPOBOAST M3MEPEHMEM U3MEHEHWS KONMYECTBA rasa B BhblKMoyartene
3a 3afjaHHbIN MPOMEXYTOK BPEMEHU MPU BKIOYEHHOM U OTKIOYEHHOM MOSNOXEHUSAX BbIKIoYaTens (B cryyae,
€CIM CKOPOCTb YTEYKM ra3a 3aBWCUT OT MOMOXEHUS BbIKNOYATENSA) C MOCHeAylLwmM pacHeToM 3HavYeHus
OTHOCUTENBHOrO (B MpoLUEHTax) M3MEHEHV OaBrieHVs B BblknovaTene B TeveHue roga. Metoq msmepeHus
KonunyecTBa rasa ykasbisaotT B TY.

[epMEeTMYHOCTbL ra30BbIX BbIKMKOYATENEN MPU MNPUEMOCOATOUHBIX MUCMbITAHUSIX KOHTPOMNUPYKT C
nomoLLblo Teveunckarensa. Metoauka KOHTpPoONsa repMeTUYHOCTM JOSKHA ObiTh NpvBeaeHa B TY.

9.2.8.2 VcnmbITaHya Ha repMeTUYHOCTb BO3AYLUHbIX BbIKMOYaTenen NpoBOAAT M3MEPEHMEM pacxoda
BO3Jyxa Ha yTeYKkn B Yac B COOTBETCTBUM C MPUBEAEHHBIM HIDKE:

- BbIKIo4aTersnb (I'IpI/IBO,EI,) yCTaHaBnMBakT B TOM NOJIOXXEHUN (BKJ'IPO‘-IeHHOM mnn OTKﬂlOLIeHHOM), npu
KOTOPOM yTe4YKa nveet Hanbonbluee 3Ha4YeHue (yCTaHOBﬂeHHoe Nnpun NPUeMOYHbIX UITN TUNOBbIX UCTbITAHUAX
nnun npeaBapuTenbHbIX I/ICCJ'Ieﬂ,OBaHI/IS'-IX);

- pesepByap BblkMoyaTens (NpuBoga) 3arnosiHAKT CKaTbiM BO3AYXOM [0 M3GbITOMHOrO AaBrieHus,
paBHOTO HOMMHAIbLHOMY, MOCHIE Yero pesepByap OTCOEAMHSIOT OT MUTaloLLein MarucTpanu 1 BblaepXuBaroT
nod [AaBlEHMEM B TeYeHMe BpemeHW, HeoOXOAMMOro Ans BblpaBHMBaHWS TeMnepaTypbl BO3dyxa B
BbIKIlOYaTENE M TEMNEepaTypbl OKPYKaloLLEro Bo3ayxa.

Mocrie aTOro pesepByap BbIAEPXKMBAIOT B TEYEHNE BPEMEHW, AOCTAaTOYHOrO Ans huKcaLmn U3MeHeHVs
B HEM [jaBMNeHWs1; pacxo Bo34yXa BbIYMCISIOT MO pa3HOCTM MOKa3aHuii MaHoMeTpa (A0 1 nocne BbiAEepXKKK) o
dopmyne (3) n genaT Ha Bpems BbIAEPXKKM.

,D,OI'IyCKaeTCFl onpefendTbe pacxogbl Ha YTeYKM OTAESIbHbIX COCTaBAKOLLNX yacTeln BbIKMKOYaTENs
CyMMupoBaHUeEM nonyvYeHHbIX 3HaYEHUN.

I'Ip n onpegeneHnMn pacxoga BO3gyxXxa Ha YTeYKM OTAeribHO AOnd  3NeMeHTOB  CUCTEMbI
BOSﬂ,yXOCHa6)KeHMF| (Hanpvlmep BCTPOEHHbLIX B pacnpe,qenMTeanbM LLIKad.) BO34YyLIHOIo BbIKJ'IIO‘-IaTeJ'IFI) Cc

3
obwum obvemom mMeHee 15 Am pekoMeHayeTCs MPUMEHSATb MOACOEAMHEHHBIN K 3TOW cucteme
BCrOMOraTenbHbln (MHBEHTApPHbLIN) pe3epByap, KOTOPbIA MOXET WCMOMb30BaTbCHA U AfA O4HOBPEMEHHOTO
UCTMbITAHWSA HECKOMNBbKNX OANHAKOBbLIX CUCTEM (pacnpeaenurenbHbIX WKados).

9.2.8.3 MeTopq, uUcnblTaHUn Ha repMeTUYHOCTb BaKyyMHbIX BbIKMOYaTeNen HacTodALWMM CTaHOapToOM He
yCTaHaBMNMBaeTCS.



9.3 UcnbiTaHWe 3NeKTPUYeCKON NPOYHOCTU U3onNAaLUmn
9.3.1 WcnblTaHne 3nekTpuUYeckonm MPOYHOCTM M30MSALMM rasoBblX, BO3QYLUHbIX, MaCMsHbIX U
3aNeKTpoMarHUTHbIX BbiktovaTener nposoaat no FOCT 1516.3 nFOCT 1516.2.

9.3.2 VcnbiTaHne 3neKkTpu4eckom MPOYHOCTU U30MAUMW ra30BbiX W BO3AYLIHbIX BbIKMYaTeENen
NPOBOAAT MPU MUHVMMaNbHOM OABMEHUW rasa Wnv Bo3dyxa (ZaBreHuu, npu KoTopoM brokupyetcs pabota
BbIKNOYaTens).

9.3.3 MeToabl WCMbITAHWA 3NEKTPUYECKOM MPOYHOCTU M30MALMM  BaKyyMHbIX BbIKOYaTenemn
yCTaHaBMNMBAKOT B TEXHWYECKMX YCMOBUAX Ha BbIKITFOYATENN KOHKPETHBIX TUMOB.

9.3.4 lpoBepKy AMMHbI NYTU YyTEYKM BHELLHEN M30NSUUM BbIKMOYaTeNen kateropum pasmelleHust 1
nposogaT no FOCT 9920.

9.3.5 UcnbiTaHUa aneKTpU4ecKon NMPOYHOCTU U30MALMM A1 KOHTPOSSI COCTOSIHUA BbIKMKOYaTeNsa nocne
NpoBeAEHWsT UCMBbITAHUA Ha HAOEXHOCTb MO MEXaHWYeCKOMYy Pecypcy, KOMMYTaUMOHHYK CrocobHOCTb, a
Takke nocrie npoBefeHus KNUmaTudeckux ucnolitaHui (cm. 9.2.4.4, 9.6.2.7, 9.7.12, 9.10.2.1) npoBoaAT B
yKasaHHOM Hwke obbeme.

[} £

a) Bolkntoyatenuc — H'M T 35 kB

MpvknagbiBaloT UChbITaTeNbHOE HaMPsXKeHWEe MPOMbILLIIEHHOM YacToThl B TeYeHne 1 MUH, 3Ha4YeHve
koToporo coctaBnsgeT 80% 3HadeHusi, HopmuposaHHoro FOCT 1516.3.

UI{I:I]':'[

0) BeikntouaTtenu c 110, 150 1 220 kB

MpvknagbiBalT MCNbITaTeNbHOE HaMpshKEHWE MOJTHOrO rPO30BOr0 UMMyfbCa, 3HAYEeHUe KOTOPOro
coctaBnset 60% 3HayeHwus, HopmmpoBaHHoro FOCT 1516.3.

UI'IJ:IH

B) Bbikntoyatenu ¢ 330 kB

MpvknagbiBalOT UCMbITATENBHOE HAMPSXXEeHUEe KOMMYTaLMOHHOMO MMMyNbCa, 3Ha4YeHue KOTOoporo
coctaBnset 80% 3HauyeHwus, HopmupoBaHHoro FOCT 1516.3.

r) Beikntoyatenu ¢ Vraom 500 n 750 kB

MpuknagbiBalOT UCMbITATENbHOE HamMpsiXXeHWe KOMMYTaLWOHHOMO WMMyNbCa, 3HayYeHWe KOTOpOro
coctasnsieT 90% 3HayeHusi, HopmupoBaHHoro NOCT 1516.3.

[ns BblknovaTenen ¢ HeCI/IMMeTpVI‘-IH017I TOKOBeﬂyU_LeVI uenb HanpsaxeHue crnegyet npuknagbiBaTb
noo4vyepenHo K oboum BbiBOgAM npu 3a3eMneHnm NnpoTmBONOJIOXKHOIO BbiBOAA.

Mpn nNpoBedEeHUM WCMbITAaHUA  HanpPsKEHUSIMW  TPO30BbIX  (KOMMYTAUWMOHHBIX)  UMMYJIbCOB K
BbIKIIOYATENO CrieayeT NpvKaabiBaTh MO NATb MMMYTIbCOB KaXaoi MONSPHOCTH.

BbiknioyaTenb CYUTalOT BbiOEPXKaBLUMM WCMbITAHWE, €CNU NpU  MPUMOKEHUN HAMPSKEHUS He
MPOM3OLLIIO HU OFHOTO NEPEKPLITUS UM MPOGOST M30TALUN.

[na ykasaHHbIX UCMNbITAHWA [OMyCKaeTCsl MCMonb3oBaTtb 0O0pyAoOBaHWE CUMHTETUYECKON CXeMbl
UCMNbITAHUA HA KOMMYTALMOHHYHO CrnocobHocTb. dopma npuknagbiBaemMoro uMnynbca MoXeT ObiTb
cTaHgapTHon (B cootBetctBuM ¢ [OCT 1516.2) wnu umgeHtudHon cpopme [1BH, HopmwupoBaHHOro Ans

II:I HOM r’s
OTKMoYeHus Toka 0,1 ™ (cm. Tabnvuy 11); Npu 9TOM nNapamMeTp BPEMEHU MOXET OTKIIOHATbLCS OT
HOPMMWPOBAHHOTO 3Ha4YeHus B nNpegenax ot MuHyc 10% go nnoc 20%.



9.4 UcnbiTaHMe Ha HarpeB
9.4.1 WcnbiTaHve Ha HarpeB Npu NPOAOJKUTENBHOM pexume paboTel nposogaT no FOCT 8024.

OO6beKT ncnbITaHus (I'IOJ'I}OC, AneMeHT nontca, MmoayJsb Unn 4acTb NMoJikoCa, coaepXallad ToOKoBeayLyr
CVICTeMy) 1 cnocob ero ucnblTaHus yCTaHaBMBaeT U3rotoBUTESb (pa3pa60TqV|K) BblKNn4aTend u npuBoauvTt B
nporpamMmme n npoToKosne UCnblTaHWIA.

Pe3ynbTaTbl MCMbITAHWA, MPOBEAEHHbIX HA OOHOM W3 TUMNOWCMOSHEHWUIA Cepwuu BblKMoYaTeENeN,
JOMycKaeTcs pacrnpoCTpaHsiTb Ha Apyrue TUMOUCMOSTHEHUS STOW Cepun, ecriv 3Ha4eHne HOMUHambHOIO TOKa,
ceyeHMe TOKOBeAyLUMX YacTel M MaTepuarsbl, U3 KOTOPbIX WM3rOTOBMEHbI TOKOBEAYLME 4YacTW, OCTalTCs
HEU3MEHHBIMU, a YCIOBUS OXNaXkaeHWs1 NOCNeqHUX He YXyALLUeHbI.

9.4.2 TpoBepKy 3MEKTPUYECKOrO COMPOTMBIIEHMS TMABHOM LENU MOJiOCA WM ero y4acTKOB Ha
COOTBETCTBME TPeboBaHMSM KOHCTPYKTOPCKON AokyMeHTauun nposogdat no FOCT 8024.

3HauveHue Toka, NPOonyckaemoro BO Bpemsi UCMbITaHWI Yepes rmaBHyto Lenb, AOIMKHO BbiTb He MeHee 50
A 1 He Bonee HOMMHarNbLHOrO TOKa BbIKMYaTens.

9.4.3 UcnblTaHve Ha HarpeB OOMOTOK 3MEKTPOMArHWTOB, KOMMYTUPYIOLLNX KOHTAKTOB, 3a2)KUMOB U
Opyrux 3MeMeHTOoB Lenen ynpaBreHus UM BCNOMOratesflbHblX —Uenen, npegHasHayeHHbIX Ans
NpodoOIPKUTENBHOIO pexxmMa paboTsl, npoogat no FOCT 8024.

9.4.4 VcnbiTaHue Ha HarpeB OOMOTOK M APYrMX 3NIeMEHTOB Lenel ynpaBreHuss 1 BCromoratesbHbiX
uenen, NpegHa3Ha4YeHHbIX 419 KpaTKOBPEMEHHOro pexnmva, nposogsT no FOCT 8024 B ycrioBusix, yka3aHHbIX
B 6.3.2.

9.5 UcnbiTaHMe Ha CTOMKOCTb NMPU CKBO3HbIX TOKaX KOPOTKOro 3aMblKaHUs
9.5.1 Vcnbityembin obpasel, (cM. 8.1.2) C HOBbIMM KOHTakTaMu yCTaHaBfMBalOT B COOTBETCTBMM C
9.2.1.2. KoHturypaumsi TOKOMPOBOASLLErO KOHTYpa, YMCIIO LWWH W pacriofiokeHue Onmwkanwmx MeCT UX
KpenneHvs ycTaHaBnuBaroT, Npy HEOO6XOAUMOCTH, B KOHCTPYKTOPCKOWN AOKYMEHTaL MW,

- o 2
9.5.2 UcnbiTaHre BbIkntovaTenel (NONOCoB, aNeMeHTOB nostocoB) Ha — H™M ~ 110 kB gonyckaeTcs
NMPOBOAUTL Ha NMOHWXEHHON OMOPHOWN (MOABECHON) M30MNSALMM.

9.5.3 Ecnu ycTaHOBNEHO, YTO YCINOBUSA TEPMUYECKNX U MEXaHNYECKNX BO3OENCTBMIN He obneryarTcs, To
[onyckaeTcs:
- KpynHorabapuTHble BbIKItovaTenn (MX Momnochl UK 351EMEHTbI MOSIKOCOB) UCMbITLIBATL MO YacTAM;

- nogBepratb Npu Heo6xoauMocCTu ucnbiTaHno no 9.5.8, nepevncnernune 6), cobpaHHbIN BbIKOYaATE b
(nontoc, anemMeHT nosntoca), a ucneitanne no 9.5.8, nepeduncnerHne a), NPOBOAUTL MO YaCTAM;

- UCMbITbIBaTb ra3oBble BblKNoYaTenn 6e3 3anonHeHnss ux rasom.
9.5.4 lNepepn vcnbITaHWEM BbINOMHAT NSATb LWKMIOB B - npon3BonbHasa naysa - O. 3T UMKNbl NpoBOAAT
NpY HWKHUX Npedenax HanpsikeHus, HavanbHOro M3ObITOYHOrO AaBfeHWs CXKaToro BO3gyxa WM ycunus

(MOMeHTa) Npy>XWH B COOTBETCTBUN C 6.4.2-6.4.4.

I'IpM 9TOM onpeaenAarT CKOPOCTb OABWKEHUA KOHTAKTOB MNPWU OTKIMHOYEHUU WIn cobcTBEHHOE BpeMA
OTKIMIOYEeHWA BbIKNo4YaTena.

B cny4dyae ucnbiTaHuA No 4Yactam no 9.5.3 nepen umcnbitTaHnem onpenendtrT ycunue (CTaTVI‘-IeCKMVI
MOMeHT), Tpe6yeM0e Ana pa3MblKaHUA KOHTaKTOB.

9.5.5 VcnbiTaHre npoBoguTCA B OAHOGA3HOM UK TpexdpasHon cxeme.



Mpw ogHodas3HOM cxeMe UCMbITAaHUIO MOTYT NOoABEPraTbCsa ABa COCEAHMX Mortoca (anemMeHTa nonoca)
Uy oaMH NOJSOC (3MEMEHT norsoca) ¢ 06paTHON LUNHOW, NapannernbHOW UCMbITyeMOMY MOSoCy (ANeMeHTY) 1
npoxodsen Ha pacCTOSHUKW, PaBHOM WU MeEHbLUEM (MPWM COrmacuM M3roTOBUTENS!) HOPMUPOBAHHOMY
MeXOYMOOCHOMY pacCTOSIHUIO.

y oo 2
[na Bblknoyatenen ¢ HOM — 110 kB wucnbiTaHue ABYX COCEAHMX MOSIOCOB WKW NMPpUMEHEHUE
0obpaTHOW LWMHbI HeoBA3aTENbHO.

9.5.6 VcnbiTaHve npoBoAAT nyTem MPOMyCcKkaHUs Yepes3 BKIYEHHbIN BbikmtovaTenb (MOMc, anemMeHT
nomntoca) npu nmoboM noaxoAseM Ans onbiTa HampsbkeHun vactoTbl (50+4) 'y Toka co crneaylowmmMu
napameTpamu:

. i
- HauBonblWiA NuKk - B npegenax (1,0-1,05) "™ : ysennuyeHne nuka Toka OOMycKaeTcs C cornacus
U3roTOBUTESIS;

- HavanbHoe AOeWcTBylLlee 3HayYeHVe MepuoaMYEecKon cocTaBnslollen Toka - B npegenax (1,0-1,1)

ID,I-ID]'.'[.

!
- cpedHeKkBagpaTUYHOE 3HaYeHne ToKa 3a BpeMs ero npotekaHus - B npegenax (1,0-1,1) ° T .

BpeMFl NpoTEKAHNA TOKa OO0JIKHO ObITb TakyM, YTODbI npoundBegeHne KBagparta cpegHekBagpaTtu4Horo

2
It
3HaAYeHUs1 ToOKa Ha BpeMsi ero npoTekaHus 6biro B npegenax (1,0-1,1) “T7&3

9.5.7 TMpu ucnbiTaHuM B Tpexda3Hou cxeMe ykasaHHble B 9.5.6 TpeboBaHMsi K napameTrpam Toka
[OJSTKHBI ObITh BblAepXaHbl XOTS Obl B OQHOM M3 KpaiHUX MOSOCOB BbIKMYaTens. B aByx gpyrux nontocax
napamMeTpbl TOKa He AOIMKHbI NPEBbILAaTh BEPXHMX NPeaerioB, yka3aHHbIX B 9.5.6. Mpu aTom pasHuua Mexay
3HaYEHVIMM MEPUOOUNYECKNX COCTABMSAOLWMX TOKOB B OTAENbHbIX MOMOCaxX U UX cpeaHeapudMeTUHECKUM
3Ha4YeHVeM He gormkHa npesbiwaTe 10%.

9.5.8 Ecnu ncnblTatenbHas yCTaHOBKa He MO3BONSAET NOSYyYUTb NapaMeTpbl ToKa, ykasaHHble B 9.5.6, To
[OMyCKaeTCs UCMbITaHUsA MO YKa3aHHOMY MyHKTY 3aMeHSATb CreayroWmnMm ABYMST UCMbITAHUA MU

a) Npu Toke ¢ Hambonbwum nukom no 9.5.6 B TeueHne 3-10 nonynepmnonoB NPOMbILLIIEHHOW YaCTOThI;

©) npu Toke, cpegHEKBaApaTUMHOE 3HAYEHUE U BpeMs MpPOTEKaHWs KOTOpPOro cooTsBeTcTBYT 9.5.6, a
HamMBomnbLUUA MUK U HayalbHOe OEVCTBYHLIEee 3Ha4YeHVe Nepuoamyeckon cocTaBnsawowen - Hanbonbluve,
KOTOpble MOTyT ObITb NOJyYEHbl B UCMbITAaTENBbHOW YCTAHOBKE B 9TOM pPeXMME.

9.5.9 lNocne mcnbiTaHua no 9.5.6 unm no 9.5.8 BbINOMHAT onepaumn OTKMHYEHUST 1 BKINKOYEHUST MPU
ycrnoBusix, ykasaHHbiXx B 9.5.4. lpn 3aToM onpenensioT CKOPOCTb OTKIOYEHUS UnyM COOCTBEHHOE BpeMs
OTKMIOYEHUA BbIKNoYaTens. 3atem NpoBoaaT pa3bopky BbikNoyaTens B HeoOxoauMoM obbeme U BHELLHWI
OCMOTP C Lenblo 06HapyXeHUA BO3MOXHbIX MOBPEXAEHWIA.

Boblkntovatens cumraroT BblAepXaBLUMM UCTMbITaHNE, ECITNL

a) CKOPOCTb OTKIIHOYEHUA unn cobCcTBEHHOE BpeMA OTKIMIOYEeHUA BbIKINOYaTend He U3MEeHUINUCb Ui nx
MN3MEHEHNE He npesBbillaeT AonyCTUMOro 3Ha4yeHud, yka3aHHOro B nporpamme UCnblTaHWK;

0) Mpu BHELWHeEM OCMOTpPe He OOBHapy)XeHO MOBpEeXOeHUN, MNPEensiTCTBYHOLWMX MCNpaBHOW paboTe
BbIKMOYaTEeNs.

B cny4yae ucnbiTaHua no 4actam no 9.5.3 BbIkNOYaTENL CYUTAETCS BblAepXaBLUM UCMNbITaHWEe, eClin



cobnogaetca TpeboBaHve nepeducrnieHns 6) U ecnn ycunue (CtaTM4eckKui MOMEHT), Tpebyemoe Ans
pasMblKaHUA KOHTAKTOB, YBENMYUIIOCHL MO CPaBHEHUIO C YCUNMEM (CTaTU4ECKMM MOMEHTOM), U3MEpPEHHBLIM
nepeg vcnbiTaHneM, He 6onee, Yem 3TO NPeLyCMOTPEHO NPOrpPaMMON UCNbITAHWIA.

9.5.10 WcnbiTaHne OOMOTOK W OpYyrMx 3NIEMEHTOB LeNer MakCcuManbHbIX pacuenurenen Toka,
BCTPOEHHbLIX B MpUBOA, MPOBOAAT MNyTEM MPOMYyCKaHWA 4Yepe3 HMX COOTBETCTBYIOLLErO TOKa B TeYeHue
BPEMEHK, YyKasaHHOro B 6.5.2. VchmblTaHMe MakcumanbHbIX —pacuenuTenelt Toka MpoBOAAT C
npegBapuTeflbHbIM MOAOrPEBOM WX A0 HadanbHOW TemnepaTtypbl, COOTBETCTBYIOLIEN HArpesy npwu
NPOLOJIKUTESTbHOM peXMME.

[lonyckaeTcsi NpoBOAUTL UCTbITAHME MaKCUMAaIbHOrO pacuenuTens Toka Ha cooTBeTcTBue 6.5.2 6e3
npegBapuTeNlbHOrO NO4OrpeBa, HO ToKamy, NoBbIWEHHbIMKU Ha 20% ¥ NponycKaeMbIMK NP TEX e BpeMeHax.
Mocrne ucnbiTaHWA TOKOBeAyLMe YacTu M M30Nnsaums OBMOTOK He AOMMKHbI UMETb MOBpeXaeHun (Hanpuvep
nogTekoB, obyrnvBaHWs, 3anaxa ropenow n3onsumm, MpUBapuBaHua UNn oNnaBrieHNs KOHTaKToB U Mnp.).

9.6 WUcnbiTaHMe Ha KOMMYTAUMOHHYH CMNOCOOHOCTbL MNPU KOPOTKUX 3aMblKaHUSIX UM B
yCcnoBusiX paccorfacoBaHus ¢a3s
9.6.1 UcnbiTaTenbHas uenb

9.6.1.1 UcnbiTaHua BbIKNOYaTENsS Ha KOMMYTaLUWNOHHYHO CcnocobHoCTb NPU KOPOTKUX 3aMblKaHUAX N B
yCnoBudax paccorinacoBaHus d)as - NpAMbl€ UM CUHTETUYEeCKKE - NPOBOAAT B TpeX(ba3HbIX nnn O,D,HO(baIBHbIX
UcnbiTaTesibHbIX LENAX UCNbITaTEJIbHbIX CTEHAOB UJTN B 3JIEKTPUHECKUNX CUCTEMAX.

9.6.1.2 KoachdmumeHT MOLLHOCTK ncnbiTaTeNbHOM Lenn He gorkeH npesbiwatb 0,15. KoadbdmuneHt
MOLLHOCTM Kaxxgom chasbl onpeaensoT ogHUM u3 cnocoboB, ykasaHHbIX B MpunoxeHun E.

Ons cTteHgoB, B KOTOPbIX WCMNOJIb3YyHTCA KonebaTenbHble KOHTYpPbI, MNOJIHOE COoNnpoTuBIieHUe
ucnblTaTenbHOM Lenun onpenenatT oes y4yeTa eMKOCTHOro conpoTtuBIieHUA.

Onsa TpexdasHon uenn KoahPUUMEHT MOLLHOCTW MPUHUMMAKOT pPaBHbIM cpegHeapdPMeTU4ecKomy
3HAYeHMO KO3 PULMEHTOB MOLLHOCTM BCEX ha3, KOTOpble He OOIPKHblI OTNnyaTbcs 6onee yem Ha 25% ot
cpenHero 3HayeHus.

9.6.1.3 YacTtoTa TOKa MUcnblTaTeENbHOM Llenu aomkHa 6biTe (50+4) Mu.

9.6.1.4 B oTHOWeHMN yucra a3 M YCNoBUW 3a3eMreHuss NMpu MpPAMbIX UCTLITAHUAX MPUMEHSIIOT
crnegyloLue cxembl UCTbITaTenbHbIX Lenen:

a) AN TPeXMnontCHbIX UCMbITAHUN - TpeXdasHylo CXeMy, B KOTOPOW:

< =
1) Oons BbIKMovaTenen c Voo < 35 kB ( Knr 1,5) 3a3eMnAOT Harfnyxo HeWTpanbHyl TOYKY

y < y
KOPOTKO3aMKHYTOW Lienn 3a BbIKNno4vYaTenem (TOLIKa B ), a HeuTpanbHY TOYKY Lenn nutaHua (Touka Lo

2
R210%Ty g

) nubo BoBCEe He 3a3eMnsaloT, NMMbBo 3a3eMnsT Yepes pe3ncTop C CONpPOTUBIIEHUEM
o
omMax, HP _ B KVIJ'IOBO.I'IbTaX) WInn, ecnu 3To HeoOxoaumo Mo ycnoBudaM 3Kcnnyatauunum O60pyD,OBaHVIFI

i &
UCbITAaTENBHOIO CTEHAA, - TOYKy L 333eMnsioT Harnyxo, a TOUKy ¥ He 3a3eMnsioT;

Kn.r =

U 2 .
2) anqa Bblknovatenen ¢ ™M T 110 kB ( 1,3) 3asemrisitoT 06e HelTparnbHble TOYKKU, MPUYEM

K —_
O4HY M3 HMX Harnyxo, a Apyryr - 4epea noJiHoe conpoTueneHue, nop,o6paHHoe Tak, YTOObI nonyyunTb nr
1,3;

y .o £
6) ANS ABYXMNOJMOCHBLIX UCTIbITAHWI (BbiknioyaTene ¢ ®*M = 35 kB) - ogHOasHyo CXemMy C iy Xum



3aseMmnieHmemMm OAHOoro us3s KpaI7IHI/IX BbIBOAOB nocrnegoBatesibHO COeAUHEHHbLIX TMOJIIOCOB UK (an

, o
MCNoJ1b30BaHNN HEMOJTHOU 3Be3,El,bI) TOYKHU Lo ; PN ncCnblTaHNMM HenocpeacTBeHHO OT reHepartopa n ero
coeJuHeHuA B TPeyroJyibHUK O0NYyCKaeTCA 3a3eMJIeEHUA HE eNnaTb;

B) A4NS OAHOMOMOCHBIX UCTLITAHWUIA - OQHOMA3HY CXeMy C ryXUM 3a3eMiieHneM OL4HOro 13 BbIBOOOB
o

nosoca Mnu (NMPW WUCMONb30BaHWM HErMonHOM 3Besdbl) Toukun T nubo (ans ynobeTea nposeaeHust
UCMbITAHWIA, C COrnacus 3akas4vvka) C riyxmm 3aseMreHMeM NpoMeXyTOYHOrO BbIBOAA UCTOYHUKA NUTAHWS U

Fo_=
PEKOMEHAYEMbBIM COOTHOLLEHMEM HaNpsiKeHus mexay ero yactamu 1:0,5 - npu ~" % 1,5 1 1:0,3 - npwm

Frr =y 3

r) ANsi OQHOMOJIIOCHBIX WCMbITAHUIA B YCMOBUSIX paccornacoBaHus a3 - cxemy ¢ ABYMSI UCTOYHUKaMM
NUTaHVs, NogaltoLWMMK C KaXKdOW CTOPOHbI MOSoca NonoBuHY TpebyeMoro HamnpshKeHWst C OTHOCUTENbHBIM
coBurom a3 180 anekTpuyeckux rpagycoB, C FyXMM 3aseMSieHMeM MecTa COedUHEHUs BbIBOAOB 9TUX
WCTOYHMKOB; €CINM WCMbITaTeNbHblA CTEHO He MOXeT obecnevnTb TaKyl WCMbITaTEMbHYIO CXeMy, TO
[omnyckaeTcs Ucnonb3oBaHue ABYX ha3 O4HOro MCTOYHUKA (HEeNonHasa 3sesfa), pasnudarowmxca no ase Ha

Ui
120 oanekTpuyeckmx rpagycoB Bmecto 180, € rnyxum 3asemMneHUeM TOYUKU < unn (¢ cornacus
W3rOTOBUTENS) UCMOMb30BaAHME CXeMbl C [fyXuUM 3asemneHvem nubo O[HOro M3 BbIBOOOB MoOMoca
(nepeyncneHne B), MO0 NPOMEXYTOYHOIO BbIBOSA UCTOYHMKA.

MNMon ogHoda3HOM CXeMOM MOHUMAIOT CXeMy C OAHOda3HbIM TOKOM, B TOM YMCNE C UCMOSb30BaHVeEM (B
3aBucuUMocTU OT crnocoba coefuHeHust a3 UCTOYHMKA MUTAHWS) HEMOMHOW 3BE3[bl UMW [BYX BepLUMH
TpeyronbHuka.

{

. [

B cxemax gonsa vcnbiTaHWs BbIKNOYaTeENEn C HOM 35 kB ¢ nuTaHWem HemnocpeacTBEHHO OT
reHepaTopa [OMnyckaeTCsi BMECTO YyKasaHHbIX BbIlle FNyXuX 3a3eMfeHui NpUMEHATb 3a3eMieHne 4epes
aKTMBHOE MM EMKOCTHOE COMPOTMBIIEHUE UMK Yepes3 napannenbHoe coeguHeHne Takux ¢
OnpoTUBIEHUI.

9.6.1.5 B cnyyae HeCMMMETPWYHOrO pacrnofioXeHust BbIBOOOB BbIKMOYATENS OTHOCUTEMBHO €ro
3a3eMIIEHHbIX YacTel HanpsXKeHNe UCMbITaTeNbHOM CXEMbl MOAaT Ha TOT BbIBOA, NMPU KOTOPOM BO3AENCTBME
HaMPSPKEHUST HA M3ONSILMIO BIKMHOYATENS OTHOCUTENBHO 3a3eMIIeHHbIX YacTen OyaeT Oonblie (ecnu cama
KOHCTPYKLMSI BbIKIOYaTENSA He nNpegycMaTpyBaeT nofady HamnpsiXXeHus TOMbKO Ha OnpeaerieHHbI BbIBOA).

Ecnu go vcnbitaHuii He MOXeT ObiTb onpedeneHo, NPy NPUNOXKEHUWM HaMNPsSKEeHUs K KakoMy BbIBOAY
BbIKIOYaTENA BO3OENCTBME HAMPSPKEHMST HA U3OMALMIO BbIKMHOYaTENs OTHOCUTENBbHO 3a3eMIIEHHbIX YacTewn
Oypet Gonblle, TO ucnbiTaTenbHble pexmnmbl T10 n T30, a Takke pexumbl T100s n T100a (cm. 9.6.6.1)
NPOBOAAT MPU MPUMNOXEHUWN HAMPSKEHVST K pasHbiM BbiBodam. Ecnv npu aTmx ycnoBusx npoBedeHue
ucnbiTatenbHoro pexuma T100a He TpebyeTcsi, TO ncnbiTaTenbHbIA pexxuMm T100s BbINOMHAIOT ABa pasa npu
NPUIOXEHMN HaMPSXKEHWST CXEMBbI K pa3HbIM BbIBOAAM.

9.6.2 UcnbITyeMbin BbIKNOYaTenb

9.6.2.1 BblkntouaTenb AOMKEH COOTBETCTBOBATbL KOHCTPYKTOPCKOW LOKYMEHTauuKn, npeacraBnsgemMon
M3roToBUTENEM nepeq UCMbITaHUAMU (COOPOYHBLIN YEepTeX, MOHTaXHbIN YepTeX, 4YepTexu OCHOBHbIX
CcBOPOYHBIX €AMHUL, MacnopT, PyKOBOACTBO MO 3KChnyatauum).

9.6.2.2 B 3aBUCMMOCTM OT KOHCTPYKTMBHbIX OCOOEHHOCTEW Bbikmtoyatensa no 4.1.4, 4.1.5, 41.7 n
BO3MOXXHOCTEW UCMbITAaTENbHOIO CTEHAA MCMNbITAHUAM Ha KOMMYyTaLMOHHYK CMOCOOHOCTL MoABEpPratT BEChb
BbIKIOYaTENb, €ro MosioC UM 3NIEMEHT Mosca, a Npu Heob6Xxo4MMOCTU 1 NPW BbIMNONTHEHMM ycnoBui 9.6.8 -
YyacTu nomntoca (Moaynb, OTAENbHbIE Pa3pbiBbl UMW rPYNMbl Pa3pbIBOB OYroracUTENbHOIO YCTPOWCTBA).

9.6.2.3 [Ins ucnbiTaHus BbIKMOYaTenb (Mnn ero YacTtb no 9.6.2.2) ykpennsaoT Ha COGCTBEHHOM pame uUnu
OPYrom XecTKOM OCHOBaHuW. Pama BblkntoyaTens v (unv) Apyrue 4actu, nognexaiive saseMneHmo, JOMmMKHbI
ObITb HAOQEXHO 3a3eMIIeHbI.



9.6.2.4 lNepen ucnbITaHUA MM OOMKHbI ObITb BbIMNOSTHEHBLI ONepaLnn BKIOYEHW U OTKIIOYeHUst 6e3 Toka
(xonocTble onepauun), onpefeneHbl COOCTBEHHbLIE BPpEMEHA BKIMIOYEHUS U OTKMIOYEHUS MPU MUHMMATIEHOM,
HOMMWHaNbEHOM W MakCUMarbHOM HaMpsiKeHUsIX Ha 3aKMMax 3MeKTpUYecKux YCTPOWCTB NpuBoda, a Takxke
NPOBEPEHLI UCMPAaBHOCTb AEWCTBUS MEXaHW3Ma BbIKMHOYATENS U COOTBETCTBME OCHOBHbBIX XapaKTepUCTUK
paboTbl MexaHu3Ma, BIUAIOLWMX HAa KOMMYTALMOHHYH) CMNOCOGHOCTb, XapakTepucTuUKam, MpeanucaHHbIM
U3roTOBUTENEM.

9.6.2.5 VicnbiTaHua Ha KOMMyTaLMOHHYIO CMIOCOOHOCTb NPOBOAST NPU HOPMUPOBAHHBIX B COOTBETCTBUU
C 6.4.2-6.4.5 HWKHUX npefenax HanpsPKeHUst Ha 3aXumax uenen ynpaBfieHUs HayanbHOro OaBfeHust B
NMHEBMATNYECKOM NPUBOAE M yCunusi (MOMEHTa) MPY>KMH MPY>KMHHOIO NpuBoAa.

Mpu ncnblTaHMAX BO3OYLWHbBIX BblKMoYaTenen, npeaHasHadeHHblx ans AlB, B oTAenbHbIX onepaumnsx
OTKIIOYEHUs] HavalrbHOE AaBfieHMe B pe3epByape BbIKMtovaTens OOMMKHO OblTb paBHO LaBREHWMO, KOTOpoe

i
yCTaHaBIMBaETCA B pe3epByape rnocrie oaHOoro uukna O- T -B, BbINONHEHHOIO npm HopmMnpoBaHHOM HUXHEM
npeaene Ha4YasribHOro gaBJrieHuUA.

HavanbHble QaBneHus, Mpu KOTOPbIX MPOBOAAT MWCMNbITAHWS BO3AYLUHBIX BbIKIOYATENEN, HE
npegHasHadYeHHbIX Ans paboTtbl npu AlNB, OOMKHBI PaBHATLCS HOPMMPOBAHHBIM O 3TMX BbIKMOYaTENEN B
cooTBeTcTBMM C 6.4.4.

Mpy1 1CMbITaHWSX ra30BbIX BbIKSOYATENEN NIOTHOCTb UMW NPMBEAEHHOE K HOpMarbHOW TeMnepaTtype
JaBreHne rasa [JOMKHbl OblTb paBHbl COOTBETCTBEHHO MWHMMAsIbHOW MNOTHOCTU WM MUHUMalbHOMY
npvBegeHHOMY K HopManbHOW TeMnepaType OaBneHulo rasa, npu KOTOpbIX pere MNMOTHOCTU Grokupyet
paboTy BbikNtoYaTens.

9.6.2.6 Bo Bpems ucnbiTaHWA He OOIPKHO HabMOAaTbCs BHEWHMX MPU3HAKoB TSXernon paboThbl
BbIKMOYaTENS; NEepPeKpbITUA U3ONSALMOHHBIX MPOMEXYTKOB MEXOy MOfcaMn BbIKMOYaTeNs U Ha cocegHee
nabopatopHoe obopyaoBaHue, BbIbpoca nnameHu 3a npefernbl, ykasaHHble U3roToBUTEneM ANl Kaxaoro
Tuna BblkMoyatens. [na MacnsHelX Bolknovatenem BolbpacbiBaHne NnaMeHn He JOMyCKaeTes.

Ons BaKyyMHbIX BbIKMovaTeENnen nocne OTKJIHO4YEeHUA 00nyCcKarTCA KpaTKkoOBpEeMEHHbIEe
CaMOyCTpaHALWwmeca paspdaabl Ha MEXKOHTaKTHOM MNPOMEXYTKe B Nnepuon npuroXxeHusa Bo3BpallakoLlerocqd
HanpaxXeHud. BblkntoyaTens cuntaeTtcs BblAepXaBLWMM UCNbITaHUA, €Cln CaMOyCTpaHALWKneca paspdaabl He
npuBeEsn K NoABIIEHNIO TOKa FIpOMbILLIJ'IeHHOIZ 4acTOThl.

Bce Chny4Yan KpaTKOBpPEMEHHbIX CaMOYCTPaHAK LLNXCA pa3paaoB OOJTKHbI ObITb npuBeneHbl B NPOTOKOIE
UCMbITaHWI C YKasaHnem pexummon UcnbITaHUN, B KOTOpPbIX OHU NPON3OLWJIN.

9.6.2.7 MNocne BLINONTHEHMA MHOBOro N3 PEXMMOB UCTIbITAHWUIA, NPVBEAEHHBLIX B Tabnuvue 22, cocTosaHMe
BbIKIHOUATENSA LOIMKHO COOTBETCTBOBATL CrieyloL M TpeboBaHUAM:

a) onepauunn BKIHOYEHUA U OTKIMHOYEHUA BbIKNoYaTena npu OTCYyTCTBUKU TOKa B €ro rmaBHOM Uenwu
BbINOJTHAKTCA UCNpaBHO. CobcTBEHHbIE BpeMeHa BKIHYEHUA WU OTKIHYeHuA BbIKN4vaTena npu
HOMUHalIIbHOM Hanpsa>XeHUn Ha 3aXXnmMax BKIoYarowmx 1 OTKMHYaWwmnx yCTpOVICTB npuBoAda, ero HWxHem un
BepxHeM npenene He U3MEHWUNUCb CyLeCTBEHHO MO CpaBHEHWIO C WX 3HAYEeHUAMU OO0 MCMbITAHWUA. ,D,J'Iﬂ
KOHTPO A COBCTBEHHbIX BpeMeH BKIMI4YeHUA U OTKINIDYEeHUA NOoCe KaXaoro pexmma UCMbITAHWUI BbINOJTHAOTCS
onepaunn BKINKOYEeHNA N OTKINKOYEHNUA 0e3 Toka (XOJ'IOCTbIe onepau,vm);

6) BbIKMOYaTENb CMNocobeH BKMYaTb U OTKMOYaTb Harpy3o4Hbleé TOKW BMNJIOTb OO TOKa, paBHOIo
HOMWHasrlbHOMY, Npun HanbonbLuem pa6oqu Hanpa>xXeHun, Xotad KOMMyTaLloOHHaA CNOCOOHOCTL ero Nnpun TOKax
KOPOTKOIo 3aMblKaHUA MOXET ObITb CyuweCTBEHHO CHWXKEHHOW,

B) COCTOSIHME [NaBHbIX KOHTAKTOB (OMnaBfieHVe MoBEepPXHOCTW, KOHTAKTHOE AaBrieHWe, BO3MOXHOCTb
nepemelleHust) JOIKHO obecrneymBaTb BO3MOXHOCTb ANUTENbHOMO MPOMYCKaHWst Yepes3 HUX ToKa, pPaBHOTO
HOMWHaNbHOMY; NMPX 3TOM TeMnepaTypbl He OOMKHbl Gonee yem Ha 10 °C npeBbllaTb HOPMUPOBAHHbIE B
cootBeTcTBMM € 6.3. Mpu onpeaeneHnn OOMYCTUMOrO MPEBbLILEHUs TeMmnepaTyp KOHTaKTbl cuuTaloTcs
UMELLUMKN cepebpsiHoe MOKpbITME, ecnv crioii cepebpa Ha HUX coxpaHuncs. B npoTvBHOM cnydae



OonyctumMble NpeBbllleHnA TeMnepaTypbl NPUHUMAKT KaK 19 KOHTaKTOB, HE MMEKLLUX MNMOKPbITUA;
F) n3onAauuna Bblkno4YaTena BblaepXnBaeT UCMbITaHNA B COOTBETCTBUMK C 9.3.5.

CooTBeTCTBYE BbIKINoYaTens TpeGoBaHUsM nepevncneHuii 6), B), r) NPpoBEPSIIOT BHELLHUM OCMOTPOM U
B Cllyyae COMHEHWIA NPOBOASAT COOTBETCTBYIOLLME WUCTIbITAHMS.

9.6.2.8 [na BOCCTaHOBNEHWsI BbIKMOYaTeENss OO MNepBOHAYanbHOrO COCTOSIHMA (B OTHOLUEHWUM
HOPMMPOBAHHbIX XapakTepUCTUK KOMMYTALMOHHOM CMOCOGHOCTH, M30MAUMM, Harpeea W Ap.) MOryT
notpeboBaTtbcs: YacTMYHas pa3bopka BbIKMoYaTessl; OCMOTP AYroracUTenbHOro YCTPOMCTBA M U30NALMOHHbIX
yacTen U PeMOHT, BKMoYalolmin B cebsi NMpu HeoOGXoaMMOCTU UCTIPaBIIEHME WU 3aMeHy AyroracureribHbIX
KOHTaKTOB WM OPYrMX CMEHHbIX YacTel AyroracuTenbHOro yCTpoMCTBa, AONMBKY Macna A0 HOpMallbHOro
YPOBHSA, €ro ubTPOBaHME WNU 3aMeHy, OYUCTKY M3ONALMOHHBIX YacTel OT MPOAYKTOB pasrioXeHus
Jyroracsilien cpeabl U YacTul MeTarssia KOHTaKTOB, 3aMeHy NornoTuTens (unbTpa) rasoBbIX BbIKIOYaTENEN.

9.6.3 ToKM OTKNIOYEHUSA U BKNIOYEHUSs
9.6.3.1 TOKM OTKIMIOYEHWST U BKIKOYEHWSI MPU TPEXMOSMIOCHBIX UCTIbITAHUAX ONPeaensoTCs:
a) TOK OTKIIOYEHUS!:

1) Cpeﬂ,HeapVI(bMETVILIeCKMM LI,eI7ICTByI'OLLI,I/IX 3Ha4YeHUN nepunoaundeckmnx COoCTaBIALWMNX TOKOB B TpeEX
nosocax,

]

2) 3Ha4YyeHnem B TOM M3 NOJIKOCOB, B KOTOPOM OHO OKaXeTcA HanbonNbLUNM;

6) TOK BKITHOYEHMS:

1) cpep,HeapmcbmequeCKMM Ha4vanbHbIX ﬂ,eVICTByPOU.lMX 3HaYEeHUN nepnoandecknx CcoctaBAOLLNX
TOKOB B TpeX Mnostocax,

2) 3Ha4YeHMnem nmka B TOM 13 MoJIOCOB, B KOTOPOM OHO OKaXXeTcA HanbonNbLINM.

9.6.3.2 [enctByroliee 3HayeHMe Nepuogudeckon COCTaBNANOLWEN TOKa OTKMOYEHUS WU HadanbHoe
OeNncTByloLLee 3HaAYEeHWe NePUOAMNYECKON COCTaBMAOLLEN TOKA BKMYEHUS B MOOOM MOMOCE HE OOSMKHbI
OTIIMYaTbCA OT COOTBETCTBYHOLLUMX CpefHeapudMETUYECKUX 3HAYEHUI STUX BENUYMH AN TPexX MOJIoCOB
6onee yem Ha 10%.

9.6.3.3 VisMepeHne oTKMtoYaeMoro Toka Kak Mpy TPEXMOOCHBIX, Tak M OOHOMOJSMOCHBIX UCMbITAaHUSX
NPOBOASIT MO KPMBOW TOKa, Ha KOTOPOW oOnpeaenstoT ANMHY OTpe3ka, napannenbHoro ocu opauvHar,
OrpaHM4eHHOro orvbarolWwyMm KpvBOW TOKA WM MPOBEAEHHOT0 B MeCTe, COOTBETCTBYIOLLEM MOMEHTY
npekpaLleHnst COMPUKOCHOBEHUA (pa3mblKaHus) AyroracutenbHbIX KOHTaKTOB (CM. pUCyHOK 2). Yucrosoe
3HaYeHue MepuoauYeckor COCTaBnAIOLEN OTKMIOYaeMOro Toka paBHO AMMHE 9TOro oTpeska (B Maclutabe

TOKa), OENEeHHOM Ha 2"'5.

YucnoBoe 3HayYeHWe anepuogmnHeckoi COCTaBmMSALLE OTKMIYAaEMOro TOKa PaBHO YacTu 3TOro oTpeska
(B MacwTabe Toka), Haxo4sLEeNCa Mexay ero CepeamnHoOn 1 ocbo abcunce (HyneBow NMHWEN).

9.6.3.4 Ecnn XapPakKTepUCTUKN BbIKNOYaTENA TaKOBbl, YTO TOK KOPOTKONO 3aMblKaHUA CyLLECTBEHHO
CHMXaeTCd, Hanpumep non BIIMAHMEM HaNpsAXeHuA Ha ayre, win ecnn He npencrtaBideTCA BO3MOXKHbIM
npoBECTU OFM68|'0LIJ,YPO KpVIBOIZ TOKa, TO 3a TOK OTKMHYeHuA MNpUHUMarKT 3Ha4YeHe TOKa B MOMEHT,
COOTBGTCTByPOLLI,VIVI MOMEHTY pa3MblKaHUA KOHTAKTOB, MOJy4YeHHOe nnbo u3 onbiTa KOPOTKOIro 3amMbIKaHuA,
nubo pacyeTHbIM NyTEM, HANPUMEP C UCKITIOYEHNEM BITUAHUA HAaNPAXEeHUA Ha ayre.

9.6.3.5 W3mepeHne HavanbHOrO AEWCTBYIOLLEro 3Ha4YeHus neproguyeckon COCTaBnsloLWen Toka



BKItOYEHUA B OTAENIbHbIX MOJliocax npoBoAAT Mo KpI/IBOl71 TOKa BKJllOYeHUA, Ha KOTOpOIZ onpenendarT OAnnHy
OTpe3Ka, napannenbHOoro ocun opAuvHaT, 3aKNYeHHOro Mexay BepLLIl/IHOIZ BTOpOﬁ nonyBOJIHblI U I'IpﬂMOI7I,

~ ~ - ! ~
KacaTenbHOI K NepBoil v TpeTbelt nonysonHam, ( LL'' - Ha pucyHke 2). Y4CroBoe 3HaueHWe NepuopuUeckorl

COCTaBISAIOLLE N TOKA BKIIOYEHUS paBHO ANMMHE 3TOro OTpe3kKa (B mMacliTabe TOKa), [eneHHou Ha 2 v 2 .

9.6.4 Buabl ncnbiTaHMin, Bo3BpallaloLeecs HanpsbkeHne U HanpsiXxxeHue nepeg BKIOYeHUEM

9.6.4.1 MWcnblTaHvne Ha KOMMyTaUMWOHHYO CMOCODOHOCTb BbIKMOYATENEW, B 3aBUCMMOCTU OT
0COBEHHOCTEW KOHCTPYKLIUM BbIKIIOYaTENEN Y BO3MOXXHOCTEN UCTbITaTENbHOIO CTEHAA, AOIMKHO B OTHOLLEHWU
yucna MCnbITyeMbIX NMOMOCOB NPOBOAUTLCH B COOTBETCTBUM C Tabnuuen 18.

Tabnuua 18

YcnoBHoe 0603Ha4YeHne Buaa Bug ncnbitanmsa
ncnbiTaHnA

TpexnontocHoe

A

ﬂz OpHonontocHoe (3aMeHsitoLLee J1311)

_,% OpHonorntocHoe (Ans UCMbITaHUA Ha OTKIIOYEHWE HeyOarneHHbIX KOPOTKUX

3aMblKaHWI)

—"14 OpHonorntocHoe  (4Nst  UCMbITaHWA  Ha  OTKMKOYEHME B YCNOBUSIX
paccornacoBaHus ¢as)

4‘15 OpHonorntocHoe (4N BbIkoYaTenewn, npegHasHayeHHbIX AN CUCTEM C

3a3eMIeHHON HENTparnbto, JOMNONMHUTENBHO K UCMbITaHMAM 1 )
-Aﬁ OpHonontocHoe (BOCI'IpOMSBO/J,FILIJ,ee ycnoBuA OBOMHOrO 3aMblKaHUA Ha
3eMIo ana BbIKIlOYaTenen, npegHa3Ha4vYeHHbIX  Ond CucTtem C

WN305TMPOBAHHOI HEITParnbHo, [ONONHUTENBHO K UCTbITaHUsM 1)
Aq [ByxnontocHoe (ans BblknoyaTenei ¢ Tpems nontcaM B 00LLEM KOXYXe,

AONOJTHUTEJNIbHO K UCNbITAHNAM 2 )

A A
9.6.4.2 VcnbiTaHuio BUaa , BMECTO uCMbITaHUa Buaa , MOryT nogBepraTbCs BbIKNovaTenu ¢
yHKLMOHANBLHO He3aBUCUMbIMK nonocamu. [NpoBefeHne 3TOro Buga MCMbITaHMM OOMyCTUMO Takke Onid
BblkNtouaTenen c (PyHKUMOHANbHO 3aBMUCUMbIMU MOSOCAMKW, €CNU YCTaHOBMEHO, YTO AN AaHHOro

A A
BbIKNlo4aTend wucnbitTaHne BuUOa 2 He sBNseTcs Oonee nerkMuM, 4em ucrnbiTaHWe BuUaa 1 . Ona

A A
06OCHOBAHUSI MPABOMEPHOCTM 3aMeHbl UCMbITaHWs BUAA ~ 1 HAa WCTbITaHWe Buga ~ 2 [OIKHO ObiTh
noKasaHo, YTO U3MEeHeHWe CKOPOCTE N OTKMIOYEHMS 1 BKITOYEHMS NPU Nepexoae K O4HOMOOCHOMY MCTbITaHMIO
He npeBbIaeT 5% 3HaYeHWs1 STUX CKOPOCTEl NPU Tpexda3HOM UCMbITAHUN.

I'IpM BonbleM U3MeHeHUN CKOpOCTeIZ OOIKHbI ObITb BbINOMTHEHLI 00a BMAA UCTbITAHUNA.

Ecnn BoamoxHOCTE 0GOpydoOBaHMA HeAOCTaTOYHO [ONsl  MNPOBEAeHus  MofTHoMacluTabHbIX
TPEXMNOJIOCHBIX WCMbITAHWIA, [AOMNycKaeTCcs BOCMPOU3BECTU MOBEAEHME BbIKIOYaTENs B TPEXMOSNOCHOM
peXuMe npyu COOTBETCTBYHOLLMX OAHOMOMOCHBIX UCTIbITAHUAX MyTeM YBENMMEHMUST UINN YMEHbLUEHVS HaTsra
MPYXVH, CHWKEHUS WX MOBbIWEHWS OaBlieHUst B MPUBOAE U T.M., @ MHGOPMauWio AN TAkoW KOppeKLum
XapakTepPUCTVK NMOMyYUTb NMPU TPEXMOSIOCHBIX UCTIbITAHMAX MPY MOHWKEHHOM HaMpsPKeHWU Npu cobrogeHun
TpeboBaHUii KO BpeMeHW ropeHust Ayru.

qu Jql
9.6.4.3 UcnbiTaHne Buaa NPOBOAAT AOMOJTHUTESNBLHO K MUCMbITAHMIO BuAA , €Cnn HeobxoaumMo
[oKa3aTb:

- CMOCOBHOCTL BLIKMOYATENS NOracutb 4Oyry B ycrnoBuax Oﬂ,HO(ba3HOI'O KOPOTKOro 3aMblKaHWA;

- MexaHM4eCKyrd nMNpOYHOCTb KOHCTPYKUMW BbIKOYaTeNAdA C TPEeXnoJIoCHbIM ynpaBlieHneEM npu



HecwmmeTpquon Harpyaske, BO3HUKaKOLLEN npn OAOHOMOJIKOCHBLIX OTKIKOYEeHUAX WIN BKIHOYEHUAX TOKa
KOPOTKOIo 3aMblKaHUA. WcnbiTaHne cnenyet nposoAuTb Ha OQHOM K3 KpaI7IHl/IX NOJIHOCOB.

9.6.4.4 UcnbiTaHve Buaa 44 MPOBOASIT, €CMNM B TEXHUYECKMX YCMOBUSIX MNU APYrux AOKYMEHTax
umetoTcs TpeboBaHUa OTKIMIOYEHMSI BOWHOIO KOPOTKOrO 3aMblKaHUsl Ha 3eMITHO.

9.6.4.5 1N pasnuyHbIX BUAOB NPAMbIX UCMbITAHUI, YKa3aHHbIX B Tabnvue 18, HopMupytoT criegyoLme
3HaYeHVs BO3BpaLLaIOLLErocs HanpsiXKeHus:

A
a) Ans vchbiTaHus Buaa ~ 1 - cpegHeapudMETWYECKOe 3HaYeHMe MOMICHLIX BO3BPALLAIOLIMXCS
HanpshKeHU, paccuyuTbiBaemMoe no copmyne

UH.p

UBH.CP I
3 4

A
6) Ana VUCMbiTaHWa BMAA ~ 2 - MOMIOCHOE BO3BPALLAIOLIEECH HANPsXXeHWe, PacCuUMTbIBaeMoe Mo
dopmyne

e ®)

&
rae T - koadhdMUMEHT NEpPBOro racsaLlero Ayry nosoca no 6.6.3.1;

A

B) A4Ns uCMbITaHuA Buaa
paccuuTbiBaemoe no dopmyne

- MOMCHOE BO3BPALLAIOLLEECH HaMPsHKeHWE (CO CTOPOHbI MCTOYHWKA),

Uy = 288

N (6)

r) Ans ucnbiTaHus Buaa Ay MOMIOCHOE BO3BpaLLalOLLEecs HanpskeHue, paccyuTbiBaemoe Mo
dopmyne

o - EUH_p
EN ﬁ
; (7)
A
4) ANns ucnbliTaHus Buaa ® - nontocHoe BO3BpaLlalolLleecss HanpsiKeHue, paccyuTbiBaemoe Mo
dopmyne
I7 =UI-[.p

EI
3 ®

. A A
e) Ons  uchbiTaHMn BUOOB " T MEXOYMNOMOCHOE BO3BpaLLaloLeecs HanpsikeHue,
paccyuTbiBaemoe no gopmyne

UB]':'[ = UHI:I . (9)

dakTUYecKkmn nosy4yeHHoe Npu ucnbiTaHuM (U onpeaeneHHoe no 9.6.4.6) 3HauyeHWe BO3BpaLLAlOLLErocs



&
HanpaxXeHud, B TOM 4Yucne cpep,HeapmbmeTMHeCKoe 3Ha4YeHune ECF no nepeyvyuncrneHuno a), OOJDKHO ObITb He
mMeHee 95% HOPMMPOBAHHOIO 3HAa4YeHUA U He OOJMKHO npeBblillaTb ero bornee yem Ha 5%, ecnm Ha Gonbluee
npesBbIilLeHNe He MnoJty4YeHo cornacue pa3pa60TqV|Ka (MSFOTOBMTGHH).

3HayeHVst OTAeNbHbIX MOSIHOCHBIX BO3BPALLAILMXCA HAMPSKEHWA MO NMepeyncrieHno a) He AOSKHbI
oTnMYaTbCs OT cpeaHeapudMeTUYECKOro 3HaYeHust 6onee Yem Ha 5%.

9.6.4.6 3HaueHMe BO3BpaLLAOLIErocd HampsXXeHWs Mpu UCMbITaHMU ONpPedensioT Mo  KpuBOn
BOCCTaHaBIMBAIOLLIEroCsa HanpsiXeHUsi Mo ANnHe OTpeska, NepneHanKyNsipHOro K OCYM BpeME HI, 3aKIK0YEHHOTO
MeXay BepLUMHOM BTOPON NOSHOW NOJSyBOSHbI NOCHe noracaHusa ayru (Npy TPEXMNOSOCHbBIX UCTbITaHUAX - BO
BCeX Moncax) 1 NPSMOK, KacaTenbHOW K npeabiayLlein u nocneaytowen nonysonHam. Yicnosoe 3HavyeHue
BO3BpALLAIOLLErocs HanpsbkeHWs paBHO ANWHE 3Toro oTpeska (B macwTabe HanpspkeHus), AeneHHOW Ha

a2 . MNpu1 TPexnonocHbIX NCMbITAHUAX B TPexda3HOW CXeMe A0MNyCcKaeTCs onpeaensaTb BO3BpaLlaloLLeecs
3
HanpsbkeHne nNubo mexaynorntocHoe, Nbo NomncHoe (B NepBOM criyyae - AeneHvem pesynbraTta Ha “'I{_).
)
Mpu atom gonyckaetca onpedenats  E-FF no 9.6.4.5, nepeyncrieHve a), Kak cpenHeapudMeTudeckoe

, 3
3Ha4vYeHne MeXxaynositoCHbIX BO3BPaALLUALWNXCA HANPpAXXeHUW, AerieHHoe Ha NIII'_ .

9.6.4.7 AnuTenbHOCTb BO3AENCTBUSI HANPSXKEHWS, NPUINOXKEHHOIO K UCNbITYEMOMY BbIKNOYaTE MO Nnocne
OKOHYATENbHOrO MoracaHus Ayrn, OormkHa ObiTb He meHee 0,3 c. [lpu TPEXMOMOCHBLIX UCMbITAHUAX
OencTByloLLee 3Ha4YeHe HanpPsXXeHUs K KOHLY yKa3aHHOro nepuoaa He JOJPKHO yMeHbLIaTbecs bonee yem Ha
20% oT 3HaYeHUs1 BO3BpaLLaloLLErocsl HanpsXeHus, ykazaHHoro B 9.6.4.5, nepevucneHue a).

A y
9.6.4.8 lMpwu vcnbiTaHuAX BMaa 2 [OnycKaeTCcsl CHWXKEeHWe OEeWCTBYIOLLEro 3HaYeHUs HanpsiKeHus,

UH.p / “‘-E )

NPUMOXEHHOTO K MOMoCy BbikMovaTens, Yyepes 0,02 ¢ nocne noracaHua gyru oo

9.6.4.9 Hanpsi>keHre nepen BkAo4eHMEM B onepaumimn B u umkne BO ansa pasnunyHbiX BUOAOB UCTbITaHWUA,
yKa3aHHbIX B Tabnuue 18, OOMKHO ObITb:

A ,
a) ANs VCMbITaHWs Buaa ~ 1 - cpedHeapudMETMUECKOE 3HAYEHME MEXOYMNOMOCHBIX HANPSKEHUI

i) = . o
EEM, C HE . npu aTOM pasHMuUa Mexay KawabiM U3 MEXAyrnomiocHbIX HanpskeHwin n  BLCP pe

NOMKHa npeBbIWaTth 5%;

. Hz .
0) Ang “cnbiTaHWA BUOOB (onsa BbikNOYaTenen, He npefHa3HayYeHHbIX AN ofgHodasHoro AlB),

A
4 n 7 - nonockHoe HanpsbkeHue, paccymnTbiBaemMoe no oopmyne
TF _ UH.p
EBE.IT
3 ; (10)
Ay 3
B) ONa MCNbITaHWs Buaa (onsa BblkMOYaTENEW, NpegHasHa4YeHHbIX Ana ogHodasHoro AlMB wnu
UMEILLMX pPa3HOBPEMEHHOCTb cpabaTbiBaHuA MoMcoB Gonee 5 MC) - MOMIOCHOE HaMpshkeHwe,
paccyuTbiBaemoe no opmyne
i
H.
Uon=X P




roe Knr. k03¢hbhMLIMEHT NEepPBOro racsiero Ayry nontoca no 6.6.3;

F) Ana ncnbitTaHna Buaa JIL1 - NMONKOCHOE HanpsaXxXeHwe, pacCcynTbiBaeMoe no cbopmyne

oWy

' m"lg (12)

dakTyecKmn NonyyYeHHoE Npu UCMbITAaHUAX 3HAYEHME HaNPsXKEHUA nepes BKIYEHNEM AOJTKHO ObITb He
MeHee COOTBETCTBYHIOLLErO YKa3aHHOrO Bbille 3HAaYeHUs U He JOMMKHO MnpeBbiwaTth ero 6onee yem Ha 10%,
ecrnu Ha bonbluee NpeBbILEHVE HE NONYyYEHO cornacue paspaboTyuka (U3roToBuUTENS).

9.6.5 Kpuble NBH u nx cbopmuposaHumne npu ucnbiTaHUAX

9.6.5.1 Cxema ucnbiTaTeNbHOW LENN U 3NEKTPUYECKME AaHHbIE ee 3rneMeHTOB Ansa ucnbitaHus ¢ MNBH,
onpegenseMbiM ABYMS UK YETbIPbMSA NapamMeTpamMu, 4OJTKHbI 06ecneyunBaTth nonyyveHne cobcreeHHoro NMBH
(cHATOro mnu paccymMTaHHoro B cooTBeTcTBUM ¢ 9.6.5.9), yooBneTBopstoLweln cnegyowmm TpeboBaHusm (B
COOTBETCTBMU C pUcyHKkamu 7 n 8):

a) ee ornbatowas (cnocod NocTpoeHust - Mo pUcCyHKam 7 u 8) He JAoJPKHA ObITb HUXKE HOPMUPOBAHHOM
YCMNOBHOW rpaHu4HOM nuHuu MNBH;

HanpaxeHwe u

1

0 iy 1 Bpema t
1 - ornbarowas MNBH; 2 - ycnoBHas rpaHudHas nunusa MNMBH; 3 - co6ctBeHHoe MBH

PucyHok 7 - MocTtpoeHue ormbatowwen NBH, onpegensiemoro gBymsi mapameTpamm



Hanprsanne o

C
3
I
I
I
I
I
I
I
|
|
|
a I‘d fy 4’2 Bpewma ¢
a)
c
Bpawa
Hanprserwne u
1 A c
- —_— =
/ |
/ |
=== 2 I 3
. |
I I
I I
I I
| |
| |
| |
| |
| |
0 ty t; Bpema t

8}

1 - ormbarowas MNBH; 2 - ycrnoBHasa rpaHniHast nuHua MNBH;
3 - cobeTBenHoe MNMBH. 3awTtpurxoBaHHbIe NNoWaakn NpudnmnsnTenbHO paBHbI



PucyHok 8 - MocTtpoeHue ormbatoien NBH, onpeaensemoro YeTblpbMsi NapameTpamm
6) npu mcnbiTaHuax 6e3 BocnpousseneHus HIMBH HavanebHas 4yactb NBH He gomkHa nepecekatb
NVHWIO 3anasgbiBaHus;

B) Mpu ucnblTaHuAX ¢ BocrnpoussegeHveMm HIMBH HavanbHas uvacte NBH onpepensietca npsamon

. . Ly i
NVHWEW, NPOXOASALLEN U3 Havarna KoopamHaT B TOYKY C KoopguHatamm ~*, ! (CM. pUCYHOK 6).

. . By
CobcTtBeHHoe HIMBH gormkHo crnenoBaTb Mo 3Toi npsiMoi Ha ydyactke oT 20% o 80% ot !, a Ha

By .
yyacTkax Huxe 20% v Bbile 80% OT ! JOIMKHO BbITb MO BO3MOXHOCTU NPUGNKEHO K HEN.

9.6.5.2 HINBH gomkHO BOCNpOM3BOAMUTLCA MpY UcnbiTaHuAX B pexkumax T100a, T100s n L0 (Tabnuua
22).

TpeboaHusi kK HINBH cuymTaloT BBLIMOMHEHHLIMKW, E€CNU WUCMbITAHWA HA OTKIOYEHME HeyaaneHHbIX
KOPOTKMNX 3aMblkaHui npoBogaT npu NBH co cTopoHbl NiHMK, nMmetowwem Bpems 3aaepxkm meHee 100 He. B
aTom crniyyae HIMBH B yka3aHHbIX BbILLEe pexXMmax MOXET He BOCMPOU3BOAUTHCS.

Mpu ucnbITaHUAX BbIKMOYATENEN, AyroracuTenbHble KaMmepbl KOTOPbIX LWYHTUPOBaHbI KOHOEeHcaTopamu
UIN HM3KOOMHbIMU (MeHee 300 Om) pesnctopamu, HIMNBH He BocnponsBogurcs.

y A A .
9.6.5.3 [Insa vcnbiTaHuii BUOOB 1, 2y A4ycnosHb|e rpaHn4yHble nuHuM MNBH 1 nonoXxeHus NnHM
3anasfblBaHys 4Ns1 pa3fiMyHbIX TOKOB OTKMHOYEHUS (PEXMMOB MCMbITAaHUI) NpuBeaeHbl B Tabnvuax 4-11, 14,

! 7
Ecnm npu ucnbiTaHMAX BblkMlouaTenen Ha oOTkModeHne Tokos 0,1 ~%-HM o3 “0.HIM o

i i
npeacTaBnsaeTcs BO3MOXHbIM MOMYyYnUTb HOPMUPOBaHHbLIE Marble BpeMeHa Iy =3 (Tabnuuel 6, 7, 10, 11), TO
UCMbITaHMA crnegyeT MpPOBOAUTL MPYM BO3MOXHO MarbiX BPEMeEHaX, ykasaB WX (hakTuyeckoe 3HauyeHue B
MPOTOKOJIE UCTbITAHUN

9.6.5.4 T[lpn cornacuMm wm3roToBUTENS [OOMYCKAETCA WCMbiTaHME BbIKMKOYaTENen, Ons  KOTOPbIX
HOPMUPYIOT yYeTblpexnapameTpudeckoe [MBH, npoBogutb B cxemax ¢ AByxnapameTtpudeckum [MBH npwu

BbINOSTHEHUW CMNEQYIOLNX YCIOBUIA: CKOPOCTb HapacTaHust NBH oo toukm ( Hl , g ) paBHa uy ft n nuk NBH

i
paBeH HOPMUPOBAHHOMY 3HaYeHMIO = © .

9.6.5.5 Ecnu BcneactBme oOrpaHUYEHHbIX BO3MOXHOCTEW WCNbITAaTeNbHOrO creHaa kpueas [1BH,
onpefensieMoro 4YeTbipbMs MapamMeTpamu, He coOoTBeTCTBYyeT TpeboBaHuo 9.6.5.1, nepeuncnexve a), 10
JonyckaeTcsl NpoBefeHue ABYX3TanHOro MCMbITaHusa (Kak nokasaHo Ha pucyHke 9), a uMeHHo: atan 1, npwu

KOTOpoM cobniopaetcs TpebosaHve k orubatoweit MBH o Toukn ( *1 | 4 )M aTan 2, npu KOTOPOM

U !
BbINOSHATCA TPeOOBaHMS K 3HAYEHUAM HaMNPsKEHWUs N BPEMEHMU . Ornbatowas obeunx kpuebix NMBH
[OJPKHa cooTBEeTCTBOBATL TpeboaHuto 9.6.5.1, nepeuncnerve a).



HanpaxeHWe u

Uy

ul

oy ts Bpemna §
1 - cobetBeHHoe BH atana 1; 2 - ycnoBHasa rpaHudHasa nunus MNBH; 3 - cobectBeHHoe MNBH aTana 2

PucyHok 9 - KpuBblie MNMBH 1 ux ormbatowyme npu AByxaTanHoOM UCMbITaHUA
9.6.5.6 ®opmmposaHve kpveon NBH Ana ncnbiTaHWM B YCNOBUAX OTKMIOYEHUST HeYAaneHHOro KOPoTKOro
3aMblKaHVsi MPOBOAAT, UCXOAS M3 CRefyoWnx AaHHbIX:

a) CO CTOpPOHbl UCTOYHMKA MNPWU KOPOTKOM 3aMblKaHUM Ha NIMHEMHOM BbIBOAE BbIKMNOYATENS: TOK

‘I'irl:l HOM
OTKITKOYEHMS - MO BO3MOXHOCTK Bnvbke K 3Ha4YeHULo ? ;

MBH - no Tabnuue 19 (r"i "2 MKC);
HIMBH (npu ncnbitanusix ¢ HINBH) - no 6.6.3.5.

©) CO CTOPOHbI NMHUKM - MapaMeTpbl, Yka3aHHble B 6.6.3.6, co cregylWuUMn npeaensHbIMU
OTKITOHEHUAMW NHOYKTUBHOCTU NINHUN:

!
oT +0% [0 +20% - Ans ucnbITaHui Npu Tokax 0,9 ~ = HHL -
Y "I'irCI HOM fl:l HOM
120% - onsa ucnbiTaHui npu Tokax 0,75 ™ no,6 ™ )

y £
Ecnn NMPUMEHAETCA CxeMa, 3amMellarulada JMHUKI, Yy KOTOpOU KOS(*)(*)VILI,I/IGHT nMKka JnMHUN I
npesbillaeT HOpMNUpPOBaHHOE 3Ha4YeHne 1,6, TO pacyeTHaa MHOYKTUBHOCTb 3TON CXembl Ha FIpOMbILUJ'IGHHOI?I
YyacToTe MOXeT ObITb CHWKeHa, YToObI I'IpVI6J'IVI3I/ITbCF| K 3Ha4YeHUIO nepBoro nuka MBH, COOTBETCTBYHOLLEMY

K
3Ha4YeHuo nm I'Ipvl 3TOM OnA  nonyYvYeHud Tpe6yeM0ro TOKa MOXeT MNOoHagobuTbLCs BKMOYEHME
OOMONHUTENBbHON MHOYKTMBHOCTU B LeNb UCTOYHUKA NUTaHUA.

Ecnn BcneoctBue orpaHMYeEHHbIX BO3MOXHOCTEW UCMbITATENbHOrO CTeHOA He MpeAcTaBnsieTcs
BO3MOXHbIM BblgepxkaTb ans NMBH co cTtopoHbl uctoyHuka tpeboBaHnve no 9.6.5.1, nepeducnerve 6), TO

i
gonyckaeTcda npoBoAUTb UCMbITaHWE nNpu yBeJNIMMEHHOM 3Ha4dYeHUn napameTpa d npun ycnoBuu, 4TO
CHWXKEeHHOe B CBA3M C 3TUM 3HadveHue NBH co CTOPOHbI UCTOYHMKA B MOMEHT NepBOro nuka Hanpsa>xXeHwa co
CTOPOHbI NTMHNN 6y/:|,eT CKOMMNEHCMPOBAHO COOTBETCTBYHOLLUM YBENMTUYEHNEM ISTOIO NUKa.

I'IpM OorpaHn4YeHHbIX BO3MOXXHOCTAX UCNbITAaTelIbHOIro CteHaa AonyCckaeTcda NpoBOAUTb UCNbITaHUA NPU
NOHM)XEHHOM BO3BpalLlarolLeMCca HanpAa>XeHnn npu crneayrwmnx ycrnoBuax:

{
- eChn BblKnMo4YaTesib yCnewHo BblaepXan WUCMbITaHUA B peXume OTKIHYEeHUA TOoKa BHOM nm

pexunmax, ero 3aaMmeHArLWnX;



- ecnum Tpe6OBaHI/Ie HacTodAwero nyHKktTa B 4actu NMBH co CTOPOHblI UCTOYHWKA BblOEpXMBaAETCA B
Te4yeHne BpeMeHn, paBHOro no KpaﬂHeVl Mepe TpOVIHOMy 3Ha4YeHUI0 BpeMEHN 0 NepBOro nuka HanpaxeHma co

CTOPOHDbI NMNH
nn.

>
9.6.5.7 Tlpn ucnblTaHUAX BbIKMNOYaTenen c Uiom 2 110 kB B pexvme 2 napametpbl MBH
NPUHMMAIOT B COOTBETCTBMU C Tabnmuen 19.

2
Tabnuua 19 - HopmupoBaHHble xapaktepucTuku MNBH ans Bbiknovatenen c Voom 2 110 kB npwm

A
UCNbiITaHUAX BNOOB 143 7 5 (Ta6n|/|u,a 18) YcnoBHasi rpaHn4HaA NMHUA 3agaHa 4YeTblpbMA NapamMeTpamMuy,

Kn-r 1,0, K& 1,4
UH]:'H'IIIUH.F' ] ’ 51’ i, , fzi £q . MKC HI,KB fI,MKC S=H1 .l'lfll
, kB kB MKC kB MKC kB/Mkc
110/126 77 39 144 154 Ot2p0010 38 Ot 21 0o 33 2,0
150/172 105 53 196 210 Ot2p0019 52 Ot 28 o 45 2,0
220/252 154 77 288 308 Ot2p0028 77 Ot 41 po 67 2,0
330/363 222 111 414 444 OT12 po 40 111 Ot 57 po 95 2,0
500/525 321 160 599 642 OT12 po 59 160 OT182 no 139 2,0
750/787 481 241 898 962 Ot 2 po 88 240 Ot 122 go 208 2,0

w =075 203 Uy e =14 203 Uy 13 =44 w'=1120;

Mpumeyanne - lNpu ncnbiITaHnAax BUAA 143 (pexvm HeyaaneHHOro KOPOTKOro 3aMblKaHWs) 3HaYeHus

i
napamMeTpa d NPUHUMAIOT paBHbIMK 2 MKC, a 3Ha4YeHus £ MUHUMalTbHbIMW.

o U & A
9.6.5.8 MMpu ucnbiTaHUAaX BbikMoYaTenen ¢ ™M = 35 kB B pexumax A n T napameTpbl MNBH
NPUHMMAIOT B COOTBETCTBMU C Tabnmuen 20.

<
Tabnuua 20 - HopmupoBaHHble xapakTepuctukm MNBH ans BbiknovaTtenen ¢ Vi £ 35 kB npu

A A K, -
VCMbITaHWAX BUOOB " . YcrioBHas rpaHudHas NuHus 3agaqa AByms napameTpamu, 1,4
1 1
-~ IUHP, e 8 £, e g e u' B £ wke S=u dE ’
KB KB/mkc
3/3,6 7,1 50 6 2,4 20 0,14
6/7,2 14,2 62 8 5,0 25 0,24
10/12 23,6 69,9 9 7,9 29 0,34
15/17,5 34,5 81,6 11 11,5 35 0,42
20/24 47,4 100,6 13 15,8 43 0,47
35/40,5 79,9 140,5 18 26,8 59 0,57
e =14 32 Ugy 15 = 0156, w'= 13 n,

Mpn ncChbITaHUAX BLbIKNOYaTENEn ¢ UH:'H , paBHbiM 110, 150 n 220 kB B pexume ﬂ? , napameTpbl
MBH npuHumatoT B COOTBETCTBMM C Tabnuuen 21.

Tabnuua 21 - HopmupoBaHHble xapakTepuctuku NBH ansi BoiknovaTenemn ¢ raom ot 110 go 220 kB



A '
NPV VCTbITAHWSIX BUAA ~ . YCIOBHas rpaHuMdHas NIMHWUS 3afaHa YeTbipbMs napaMeTpamy, & 1.4

1 1
Ueom JfUH-I:' “ B | mkc | ¥t B ! , MKC Z , MKC B | e S=uly ,
, kB kB/mMkc
110/126 133 66 249 264 14 66 47 2,0
150/172 182 90 340 360 19 91 64 2,0
220/252 266 133 497 532 28 133 94 2,0
=075 42 Ugp ug =187y £y =d gy uw'=1/21

9.6.5.9 Onpepenexne dopmbl KpuBon cobecTBeHHoro MNMBH mcnbiTaTenbHOM LUenu NpoBOAST OAHUM U3
yKa3aHHbIX HKE METOL0B C Y4ETOM KOHKPETHbIX YCOBUIA UCMbITAHUS.

K meTogam onpeaeneHuns hopmbl yKazaHHOW KPUBOM OTHOCATCS:

a) OTKIKOYEeHME UCNbITYyEMbIM UMK CneunaribHbIM BblKno4YaTerieMm ¢ BO3SMOXHO HU3KUMW UCKaXKakroLWwnMmn
cobcTBeHHoe BH uenu (baKTOpaMVI TOKa KOPOTKOIro 3aMblkaHnA C MUHMMaJIbHO BO3MOXXHbIM CoAEepPXaHnem
anepmop,vlquKoﬁl COCTaBJ'IFIPOLLI,eVI npn nNoOJIHOM W NOHWXEHHOM BOSGy)KD,EHI/II/I NCTOYHMKA, CO CHATMEeM
ocuunnorpamMmbl npouecca BOCCTAHOBJIEHUA HAMPsAXXEeHUA U 06pa6OTKOI7I €€ B COOTBETCTBUA C MNMPUINOXXeHNeEM
X

6) oTKIoYeHME uaearibHbIM BbIKIOYATENEM HaNOXeHHOro Ha BbIBOAbI UCTLITYEMOTO BbIKMOYaTENS
UMMNyrbCa OTHOCUTENIbHO Marioro Toka (MPOMBILUSIEHHON WM MOBLILWEHHOW YacToTbl), CO CHATUEM
ocuMniorpaMmMel MPOLECCa BOCCTAHOBIIEHUS HAMPSPKEHUST;

B) MOAENMPOBaHMNE CXEMbI CO CHATMEM OCLUINOrpaMmbl MPoLECca BOCCTAHOBIIEHUSA HAMPSKEHUS;
r) pacyeT nNo napameTpam UcnbiTaTeNbHON LieNn N NOCTPOEHUE KPUBOW;

,El,) BKINMOYEHNE UCNbITaTellbHbIX Tpchd)opmaTopOB Ha Pa3OMKHYTYIO UCTMbITaTESIbHYO Lienb C NOMOLUbIO
HEe MMeLero WyHTUpYyHLWnx pe3anmcTtopoB annapaTta C HeGomMbLIMM paccToAaHMEM NpeaBapUTESIbHOIO npo6o;|
npwn BKIO4YEeHUN, pacnosioXeHHbIM Mo BO3MOXXHOCTU onwke K reHeparopy, C peFI/ICTpaLI,VIeIh nocpencTtsom
ocuunnorpaMmbl nepexogHOro HanpsaXeHuda Ha pa3OMKHYTOM MNPpOMEeXyTKe BTOpI/I‘-IHOI7I 00OMOTKM (MeTOLI,
NMPUMEHUM TOJIbKO A4 UCNbITAaTEeJIbHbIX Luenen c ogHO4YaCTOTHbIM npoueccomM BOCCTAHOBIIEHUA HANpAXeHna 1
He BOCNpou3BO4AUT NpaBUJIbHO 3KCNOHEHUMarb HYO COCTaBIIAOLWYHO, o6ycn03neHHyro BUXpeBbIMU TOKaMVI).

B nepeuucnenun a) k daktopam, wuckaxawwum cobcTBeHHoe [1BH, OTHOCATCHA, B 4acTHOCTW,
HanpsPKeHWe Ha gyre, nocreayrosas NPOBOAUMOCTb, HanMyme napannenbHbiX yroracutesls HoMy yCTPOWCTBY
€MKOCTEN UIu ConpoTUBIIEHUIA.

B nepeuncneHwn 6) nod vaeanbHbIM BbIKIIOYaTENeM NMOHMMAKT BhIKMoYaTerb, Y KOTOPOro rnageHue
HaMPSPKEHUS1 HA  MEXOYKOHTaKTHOM MPOMEXYyTKe [0 OTKMOYEeHWs Toka W ero MpoBOAMMOCTb Mocre
OTKJTHOYEHUS TOKA HACTONBKO Maribl, YTO Mpu onpeaeneHnn cobeteeHHoro MNMBH MMy MoHO NpeHebpeyb.

Ecnu no ocumnnorpamme kpusow MNMBH, onpegensemon YeTblpbMsa napameTpamu, He NnpeactaBnseTcs
BO3MOXHbIM OMNpeaenuTb HavasnbHyl YacTb KPVMBOW, TO OMyckaeTcs npeHebpedb OTKNOHeHVeM ee hopMbl

i
BONM3N HYIA U pacCynTaTb 3Ha4YeHne 3anas3jblBaHuA d , MO cbopmyne

¢ = 445100 {440
“ (13)

C

rae — - cymMmapHasi (cobcTBeHHasi M [OMONHUTESNIbHAs) EMKOCTb, BKIOYEHHasi NMaparnneribHO UCTbITyeMoMy
BbIKINOYaTeNo, B MUKpodhapagax;



i | .
n - B MUKpOCeKyHaaXx;
] )
- B KUITOBOJIbTAXx;

i .
o. OTKIKOYaeMbln TOK B KUnoamnepax.

9.6.5.10 lNpumepbl cxem copmupoBaHua NBH ana ogHOMNOMIOCHBIX UCMbITAHUA, COOTBETCTBYHOLLIMX
TpeboBaHuaM 9.6.5.1 1 9.6.5.4 6e3 BocnpousBeneHus HIMNBH, npuBeaeHsl B npunoxeHun U.

9.6.6 Pexxumbl ucnbitTaHnm

9.6.6.1 lpn wcnbITaHUSX BUOOB 4 4 , YKasaHHbIX B Tabnwuue 18, BbINOMHAKTCS PEXUMbI
UCNbITaHWIA, YKa3aHHble B Tabnuue 22, ¢ y4eToM UX NPUMEHMMOCTU AN BbIKMOYaTenen pasnuyHbiX TUMNOB,
pasnuyHbIX BMOOB UCMbITAHWMA U pasnuyHbIX YCIOBUIM cornacHo TpeboBaHusiM HacTosdllero nogpasgena. B
crnyvyae npUMEHeHUss CUHTETUYECKMX UCMbITaHUuA HeoOXOAMMO pPYKOBOACTBOBATLCHA AOMOSTHUTESbHLIMU
TpeboBaHuaAMM 9.6.7, a NPU UCMbITAHUW MO YaCTSIM - AOMONHUTENbHBIMMK TpeboBaHUs MK 9.6.8.

Tabnuua 22 - Pexumbl UCMbITaHUS BbIKMOYATENS Ha KOMMYTaLUWOHHYH cnocoBHoCTb NPpn KOPOTKUX
3aMblKaHUAX N B YCIIOBUAX paccornacoBaHuA cbas

O60o3Ha4eHn Onepauunsa nnn TOKM OTKINIOYEHUS N BKITIOYEHUS Yucno | Homep nyHkTa HacTosLero
e pexuma rpynna onepauui onbITo cTaHgapTa, B KOTOPOM
McnbiTaHUR B, He | NpuBeAeHbl MeToanyeckne
MeHee 1 Npoyme ykasaHusi
no pexmmy
HopmupoBaHHoe MpenenbHbl
3HayeHune e
OTKITOHEHMS,
%
T10 HopMupoBaHHbIf IDH =0 HD - +20 1 9.6.5.3; 9.6.6.1; 9.6.6.2;
ukn 1 w2 : T 9.6.6.6; 9.6.6.7; 9.6.6.15;
(6.6.1.5)* 9.6.6.17;9.6.6.19; 9.6.6.21;
9.6.6.22
T30 HopMupoBaHHbIn 7 =073 +20 1 9.6.5.3; 9.6.6.1;, 9.6.6.2;
wkn 1 wm 2| "9H 7T 0, HOM 9.6.6.6; 9.6.6.7; 9.6.6.15;
(6.6.1.5)* 9.6.6.17;9.6.6.19; 9.6.6.21;
9.6.6.22
T60 HopMupoBaHHbIn i =0 &7 +10 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
wkn 1 wm 2| °H T 0, HOM 9.6.6.7; 9.6.6.15; 9.6.6.17;
(6.6.1.5)* 9.6.6.19; 9.6.6.21; 9.6.6.22
T100s HopmunpoBaHHbI = -0 1 9.6.6.1-9.6.6.7; 9.6.6.15;
! !
ukn 1 vom 2, unn | R O HEM +10 9.6.6.17;9.6.6.19; 9.6.6.21;
1a (6.6.1.5)* 9.6.6.22
IB Tem
jB = jB.H
T100a OTkntoyeHne I =7 -0 3 9.6.6.1; 9.6.6.2; 9.6.6.8;
QBH 0, HOM +5 9.6.6.16; 9.6.6.18; 9.6,6.20;
9.6.6.22
npn =0y
Terl HopmupoBaHHbIN 7 =Ng; +20 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
wkn 1 w2 bH 770, HOM 1 9.6.6.7; 9.6.6.9; 9.6.6.15;
(6.6.1.5)*, " 9.6.6.17;9.6.6.19; 9.6.6.21;
(kpuTUdeCKME TOKW) | [ =) 45] 9.6.6.22
0H : 0, HoM
Tcr2 HopMupoBaHHbIf +20 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
ukn 1 w2 7 =457 1 9.6.6.7; 9.6.6.9; 9.6.6.15;
(6.6.1.5)*, v H P70, HOM 9.6.6.17;9.6.6.19; 9.6.6.21;




(KpuTnyeckme Toku) | u 9.6.6.22
II:I.H = ':I:Efn,mm

Ter3 HopMupoBaHHbIf b =027 +20 1 9.6.6.1; 9.6.6.2; 9.6.6.6;
wkn 1 um 2 DH 70, HOM 1 9.6.6.7; 9.6.6.9; 9.6.6.15;
(6.6.1.5), " 9.6.6.17;9.6.6.19; 9.6.6.21;
(kpUTUYECKME TOKM) ID q = 0,05&,, _ 9.6.6.22

OP1 OTKntoYeHne (B 7 = 00757 +20 3 9.6.6.1; 9.6.6.2; 9.6.6.7;
yCrnoBusx uH ’ =, HOM 9.6.6.10;9.6.6.13; 9.6.6.19;
paccornacosaHus 9.6.6.22
®a3)

OP2 Unkn BO ni g =025/ -0 1onbiT | 9.6.6.1; 9.6.6.2; 9.6.6.6;
OTKMIOYEHNE GRS 7T 0, HOM +10 BO |9.6.6.7; 9.6.6.11; 9.6.6.13;
YyCnoBusax 2 9.6.6.19; 9.6.6.22
paccornacoBaHus onbiTa
¢a3s) O

T1ph OTKkntoyeHne (B b =] -0 1 9.5.5.7; 9.6.6.1; 9.6.6.2;
YCrOBUSIX O.H 0, HOM +5 9.6.6.7; 9.6.6.12; 9.6.6.22
opgHogasHoro K3)

T2ph’ OTKnioYeHne (B b =0877 -0 1 9.6.5.8;, 9.6.6.1; 9.6.6.2;
yCrnoBusx o H 7T 70, HOM +5 9.6.6.7; 9.6.6.12; 9.6.6.22
aBonHoro K3 Ha
3emIo)

T2ph" [ByxnontocHoe I =] -0 3 9.6.5.8; 9.6.6.1; 9.6.6.2;
oTkmioueHne pgna| ~9H 7O HOM +10 9.6.6.7; 9.6.6.12; 9.6.6.22
BblKNoYaTenen ¢
ayroracuTenbHbIMU
yCTpONCTBaMu BCeX
noncos B obLiem
KOXYXe

L90 HopmunpoBaHHbIn 7 =057 -0 1 9.6.5.2; 9.6.5.6; 9.6.6.1;
ukn 1 wm 2| "9OH P70, HOM +2 9.6.6.2; 9.6.6.6; 9.6.6.7;
(6.6.1.5)* (B 9.6.6.13; 9.6.6.14; 9.6.6.19;
yCnoBusax 9.6.6.21; 9.6.6.22
HeypaneHHoro K3)

L75 HopmunpoBaHHbIn i =0 757 5 1 9.6.5.6; 9.6.6.1; 9.6.6.2;
ukn 1 wm 2 0.H : 0, HOM 9.6.6.6; 9.6.6.7; 9.6.6.13;
(6.6.1.5)* (B 9.6.6.14; 9.6.6.19; 9.6.6.21;
yCrnoBusx 9.6.6.22
HeypaneHHoro K3)

L60 HopmunpoBaHHbIn i =0 &7 8 1 9.6.5.6; 9.6.6.1; 9.6.6.2;
ukn 1 wm 2 oH *TT 0, HOM 9.6.6.6; 9.6.6.7; 9.6.6.13;
(6.6.1.5)* (B 9.6.6.14; 9.6.6.19; 9.6.6.21;
yCrnoBusx 9.6.6.22
HeypaneHHoro K3)

* BblkntovaTenu, npeaHasHadveHHble ans AlB, ucnbiTbiBaOTCA B HOPMUPOBAHHOM UMKIe 1; BbIKMOYaTenu,

He npepHasHayeHHble Anst AMNB, ucnbiTbiBAlOTCA B HOPMUPOBAHHOM UMKNE 2; BbIKMOYaTenu, Ans KOTOPbIX

rapaHTMpyeTcs BbINOMHEHWE HOPMUPOBAHHOIO UMkna 1a npwu I':'=H:'H , ucnbitbiBaloTcs B pexxume 100s B

HOPMMPOBAHHOM LMKITe 1a.

MpumeyaHve - [Ans BbikMtoYaTeNen B LENAX reHepaTOPOB U CUHXPOHHBLIX KOMMNEHCATOPOB A0MYyCKaEeTCS
yCTaHaBNvBaTb APYrMe peXumMbl UCMbITAHUIA, KOTOPbIE AOMMKHbI ObiTe NPMBEAEHbI B MPOrpamMmmax U NPOTOKoNax
UCMbITAHUN.

9.6.6.2 OcMOTp 1 NpM HEOBXO4UMOCTU PEMOHT (PEBM3US) 0OBbEKTA UCTLITAHUA B COOTBETCTBUM C 9.6.2.7
MOryT MPOBOAUTLCS NOCHE BbIMOMHEHMWS MOOOro 13 PEXMMOB UCMbITAHWN, YKa3aHHbIX B Tabnuue 22.

Mpn ocmoTpe (peBusuM) OOMKHO OblTb YCTAHOBMEHO OTCYTCTBME MONIOMOK WIIN MEXaHWUYeCcKux
MOBPEXOEHWUIA COCTaBHbIX YaCTeN BbIKIOYATENs, 3a UCKITOYEHMEM YacTel, BXOASLLMX B MEPEYHN KOMMIIEKTOB
3Url.



9.6.6.3 Ecnu xapaKkTepuCTrKK UcnblTaTeNbHOro cteHaa He obecneyrBaroT BbinonHeHue pexmnma T100s
Npy HOPMMPOBAHHbLIX TOKaX U HAMPSXEHUAX, AonyckaeTcs pacuneHsaTb pexxum T100s Ha ABa 3aMeHSOLLNX ero
pexuma: T100s(a) n T100s(b) B criegyroLmx BapuUaHTax 3aMeHsoLWLMX PEXUMOB:

a) T100s(a): B-180c-B P
T100s(b): O - 5T -BO - 180 ¢ - BO;
6) T100s(a): B; f
T100s(b): O - "9T-BO - 180 ¢ - BO;
B) T100s(a): B; f
T100s(b): O - 5T -BO-180 ¢ - BO;
r) T100s(a): B-20c- B ;
T100s(b): O - “86T -BO - 20 ¢ - BO.

MpumeyaHune - [ponucHele 6ykBbl "O" M "B" o3HauyaT onepauuy OTKMIOYEHUS W BKIOYEHUS
COOTBETCTBEHHO, MPOU3BEAEHHbIE NPY HOPMUPOBaHHbIX AN pexuma T100s 3HaYeHUsIX TOKOB U Hanpsike HUN.
CTtpoyHas OykBa "B" O3HA4aeT onepauuy BKMHOYEHUS, NPOM3BEAEHHbIE MPU MEHbLUMX 3HAYEHUSIX TOKOB WU
HaMpPsKEHUM, HACKOMbKO BO3MOXHO BJIM3KUX K 3HAYEHUAM, HOPMUPOBaHHbLIM AN pexxuma T100s.

9.6.6.4 Tpn OTCYTCTBUM UCNbITATENMbHBLIX BO3MOXHOCTEN AN ocyllecTBneHus pexuma T100s wnu
pexumoB T100s(a) n T100s(b) no 9.6.6.3 gonyckaeTcs 3aMeHsITb 3TW PEXUMbI HAOOPOM OTAEMb HbIX ONepaLuin

u (1nun) nocnegosaTensHocTel onepauyun (O; B; BO; O- tor -B n gp.), BeinonHaemMsIx npyu Heo6xoaUMOCTH Ha
pasHblX aK3eMnsipax obpasLoB U NOLOOPaHHLIX TaK, YTOOLI pe3ynbTaTbl UCMbITAHWI NO3BONSANN NOSTBEPAMUTD
CMOCOBHOCTL BbIKMKOYATENS BbLINOMAHATL LMK pexkuma T100s, 4To OOMmMKHO ObiTb TEXHMYECKU 060CHOBAHO ”
OTPaXXeHO B MPOTOKOSAaX UCMbITaHUNA.

9.6.6.5 lMpwu ncnbiraHusx B pexxumax T100s, T100s(a), T100s(b) xoTsa 6bl B 04HON Onepaunmy BKIlOYeHUS
(NpY TPEXMOJOCHBLIX MCMbITAHUAX - XOTsl Obl B OOHOM M3 MOJIOCOB) 3HayYeHWe HawbornblIero nuka Toka

BKMIOYEHMs °E OOJIDKHO ObITb NOMYyYeHO TakMM, YTOObI €ro OTKIOHEHUE OT HOPMUPOBAHHOTO 3HAYEHUS ‘5 He
BbIXOOMNO 3a npeaenbl, ykasaHHble B Tabnuue 22, n xota 6bl B OgHOM onepauuu BKoYeHus (npu
TPEXMOMKOCHBIX UCTILITAHUAX - XOTsi Obl B OHOM M3 MOJIOCOB) TOK BKMHOYEHUS LOSMKEH OblITb CUMMETPUYHBIM
(BO3HVKaTb B MOMEHT, KOrga MrHOBEHHOE 3HAYEeHME HaMPsHKEHUA nepes BKIOYEHWEM COCTaBNSET HE MeHee
0,85 ero amnnutyabl).

o ! Z
Ecnu no ycnosusm ncnbiTaHum Tpebyetcsa nonyyutb 3HadeHms “E u (unn) “E | npesbiwatowmne 6onee
yeM Ha 10% HOpMMpPOBaHHblE 3HAYeHUs,, TO Ha Takoe MpeBbILEeHNe AOMKHO ObiTb MOMy4YeHO cormnacue
usrotoButens (paspaboTyuka).

Ecnv no Tem unu mHbIM npwduHam (nNpeaBaputenbHblid Npobor, HenomagaHue B HyXXHyto daay,
XapaKTepuUCTUKN UCMbITaTeNbHOro CTeHaa) ykasaHHble Boile ycrnosus B pexumMax T100s, T100s(a), T100s(b)
0KasbIBalOTCSl HEBLINOSHEHHLIMUY, TO ANS WX BbLIMOMHEHWS MPOBOAAT AOMOSTHUTENbHBLIE MWCMbITAHWS Ha

i
BKITHOYaIOLLYl0 CMOCOGHOCTb, NpudeM Ana nonydyeHus B gonyckaeTcs npuMMeHeHWEe MOHWKEHHOTO
HaNPSKeHUA Nepea BKMoUYeHUEM.

Ecnu ona paHHoro BbIkMtoYaTensi nonyyeHve TpebyemMoro nvMka Toka BKMKYEHUS NPU HOPMUPOBAHHOM
HanpshkeHUW nepep, BKMHYEHEM HEBO3MOXHO M3-3a npeaBapuTenbHOro npobos, To B NPOTOKOSE UCTbITaHWI
OOIMKHO ObITb MOKa3aHO, YTO (haKTMYECKM NOMYYEHHbIN MPU UCTLITAHUM MK TOKA COOTBETCTBYET pearibHbIM
ycnoBusiMm paboTbl BbIKMOYaTENs B TOYKE CETM C TOKOM BKIOUYEHUS, paBHbIM HOPMUPOBaHHOMY.

9.6.6.6 lMNpu BbINONHeHMM pexmumoB T10, T30, T60, T100s, Tcr1, Ter2, Tcr3, OP2, L90, L75, L60
[onyckaeTcs NpomnyckaTb Onepauun BKIIOYEHUS C COXPaHEHMEM HOPMWPOBAHHBLIX WMHTEPBANoOB BPEMEHMU
MeXay onepaunsMu OTKITIOYEHMS.

Ecnn YKa3aHHble B LUWKNax onepau,mﬁ MHTEpBasibl BpeéMeHN HEeBO3MOXHO BblAepKaTb MO YCIioBUAM
pa6OTbI ucnbiTatenbHoOM YCTaQHOBKM U OHWU He BIIUAKOT Ha pa60Ty BblKNnO4aTend, TO [OO0MyCKaeTCA Wux



yBenudyeHune. I'IpM 3TOM B NpOTOKOsNe ucnblTaHW npmBoAAT 3Ha4YeHUA WHTEPBAlioB WU obocHoBaHue
BO3MOXXHOCTU UX YBENTNYEHUA 014 UCNbITYEeMOro BbIKn4aTensd.

9.6.6.7 lMpn ucnbITaHUAX BO BCEX PEXMMAX, yKasaHHbIX B Tabnuue 22, kpome pexuma T100a, B Yactu
TOKa OTKIOYEHMS] OOJPKHbI ObiTb cOGMoaeHbl cnepytowme TpeboBaHua (B OOMONHEHWE K cobnogeHuo
yKa3aHHbIX B Tabnuue 22 OoMyckoB Ha 3HAYeHne Toka, namepeHHoe no 9.6.3.3):

g

a) 3HayeHve " [OrKHO ObITb He Bonee 20%;

0) 3HayeHue NepuoanYECKOl COCTaBMSAOLEN TOKA KOPOTKOrO 3aMblKaHWA MCMbITaTenbHOW Uuenu (npu
BKIMIOYEHHOM BBbIKIOYATENE) B MOMEHT, COOTBETCTBYHLUMA MOMEHTY MOracaHus OCHOBHOW Ayru (npwu
TPEXMOJIOCHBIX UCMbITAHUAX - B MEPBOM racsiLLieM Oyry nosioce), B CBA3M C 3aTyXaHWeM 3TOM COCTaBISAOLLEN
[OIPKHO 6bITb He MeHee 90% 3Ha4yeHus TOKa B MOMEHT MpeKpaLleHusi CONPUKOCHOBEHUSA LyroracutenbHbIX
KOHTaKTOB.

9.6.6.8 UcnbitaHuio B pexxume T100a nogsepratoT TOSNbKO BbIKIKOYATENN C 'SH ’ 20%.

]

N . <
D,OI'IyCKaeTCﬂ, 4yTOObI B OO4HOW 13 onepauunn 3aToro pexmma Obino '8 'BH , €Cnn cpeaHee 3Ha4YeHne B

Ba

Tpex onepauuax He MeHee

9.6.6.9 VicnblTaHua Npu KpUTUYECKUX TOKax B pexkmmax Tcrl, Tcr2 n Ter3 npoBogaTcsa B TOM chydae,
ecnun B ogHom m3 pexkumoB T60, T30 nnm T10 MUHUManNbHOE BpeEMst AyrM yBEnMYMBaeTCsa MO CPABHEHUIO C
cocegHumm pexunmamm Ha 10 mc unum Bonee.

Pexum Tcr1 BbINOMHAKT NPpU yBENUYEHUUN MUHUMArNbHOIO BpPEMEHU AyrM Ha yKasaHHOe 3HayeHve B
pexume T60; pexum Tcr2 - npu yBenmMy4eHUM MUHUMansHoro BpemeHn ayru B pexume T30; pexum Tcr3 - npu
YBEMWYEHUN MUHUMASIBHOTO BPEMeHU Ayru B pexkume T10.

3HaueHUs BO3BpaLLAOLLErocs HanpsbkeHWs npuHnmatot no 9.6.4.5, napameTtpbl NMBH B pexxnme Terl -
Takue xe, Kak B pexxume T60, B pexume Tcr2 - kak B pexxume T30, B pexume Tcr3 - kak B pexuve T10.

9.6.6.10 UcnbiTaHnsa B pexume paccornacoBaHus ¢as OP1 gonyckaetcs He NpOBOAWUTb, ecnv Afis
BbIKItoUaTeNs He TpebyeTcs NpoBeaeHne ucnbiTaHWM B pexume Tcr3.

9.6.6.11 B pexume OP2 npu BbinonHeHun Lykna BO Tok BKOYEHUS OOMKEH ObITb CUMMETPUYHBIM, TO
€CTb BO3HVKaTb B MOMEHT, KOrga MrHOBEHHOE 3HadYeHue HampshkeHust nepen BKIIIOYEHWEM COCTaBIISET He

&

meHee 0,85 ero amnnutygbl. Anepvogudeckas COCTaBnsoLWasa ToKa OTKIIHOYEHUs
20% B onepauusx OTKMYEeHWst 1 He HopmupyeTcs B uukne BO.

JOomkHa ObITb He bonee

9.6.6.12 UcnbiTaHusam B pexxume T1ph nogsepratoT BblkntoYaTenm c UH:'“ z 110 kB, umetowmne obLwmmn
npuvBog Ha Tpu nostoca. McnbiTaHys BbINOSHAKT Ha KpanHeM MOSoCce, PacnofIoXKeHHOM C NMPOTUBOMOJIOXKHON
CTOPOHbI OT NpvBoAa. McnbiTaHua MOryT He MpPOBOAUTLCS, €Civ Ha 3TOM MOMCce NPOBOLWMITUCH UCTbITAHUA
Buaga A2 B pexxume T100s. MNapameTpsl NBH ans atoro pexxvma npueegeHsl B Tadnmue 19.

<
WUcnbitaHuam B pexume T2ph’ nogsepratoT BblkNoyaTenm ¢ Drom 35 kB. Tok oTKMoYeHUst OIKeH
!
6biTb 0,87 ~ ™™ MapameTpsl MBH npueeaeHsl B Tabnuue 20.

UcnbitanHuam B pexkume T2ph" noaBepratoT BbIKMYATENW C AYroracuUtesibHbIMU YCTPOUCTBAMM TpeX

S 4
NonocoB B obLiem koxyxe. MapameTpbl MBH ons Boiknoyateneiic — ™ = 35 kB npueeaeHsl B Tabnuue 20,



ONA BblKNloYaTenemn c UH:'H , paBHbiM 110, 150 n 220 kB, - B Tabnuue 21.

i
Bpemsa ayru npu ucnbitaHusax B pexumax T1ph u T2ph gomkHo 6biTb He MeHee al00s 47 MC, rae

Er100s .
- MMHMManbHoe Bpems ayru B pexume T100s (ons TpexdasHbiX UCMbITaHWI - Ha NEPBOM racswem
nosntoce).

Ecnu BbikntovaTenb NogBepraloT MUCMbITAHUSIM B peXuUMax KOMMYyTaLmMm KpuTudeckmnx Tokos Terl, Tcr2
unu Ter3 n ncnbiTaHWsIM B peXUMeE OBYXMNOSIOCHOro oTktoveHus T2ph", To oH JomkeH ObiTb AOMNOMHUTENBHO
UCMNbITaH Ha ABYXMOJKOCHOE OTKIOYEHME NMPU KPUTMYECKOM TOKE.

Bosepallatoweecs HanpsxkeHve npuHMMaroT B cooTtBetctBum ¢ 9.6.4.5. TIBH npuHumaor B

cootBeTcTBUM C 9.6.6.9, HO 3HaYeHus napameTpos NBH e , ! , ”I, 4 , f , 3 E yBenuyusatoT B 1,153
X
pasa - Ang Bbiknoyatenemn c Vrom < 35 kB u B 1,33 pasa - ona BbiknoyaTenemn

F
c Viom 2 110 kB.

9.6.6.13 Ucnbitanmo B pexxkumax OP1, OP2, L90, L75, L60 nogBepraloT oAuH Nosoc (Mnv ero YyacTb -

x
cMm. 8.1.2) Bblkntoyartenemn c U"’:'H ~ 110 kB, npuyem B pexumax L90, L75, L60 - TonbKo BbiKnoYaTenen ¢

f':”":'“ ? 12,5 KA.

9.6.6.14 Mpwn ucnbitaHunm B pexxumax L90, L75, L60 B kayecTBe OTKMIOYaeMOWN KOPOTKO3aMKHY TOM NINHWK
UCMOMb3yeTCs BO3AYLLIHAA UMW UCKYCCTBEHHASA NINHWS.

I'IpM ncnblTaHnm C BO3£I,yLLIHOI7I NUHKENR Mcnonb3yeTca oaHa cbasa JINHNK, 3a3eMlieHHaa B TO4Ke,

. N x
BblOpaHHOM Tak, 4YTOObl 3HAYEeHMEe WHOYKTMBHOMO COMPOTMBEHWUS KOPOTKO3aMKHYTOW nuHMM T Ha
NMPOMBILIIEHHON YacToTe (C npegesnbHbIMU  OTKMOHEHMsIMM No  9.6.5.6) ObINO paBHO 3HAYEHUIO,
paccuyutbiBaeMomy no dopmye

_ UH.p 1-p
“‘--E i omm  F

i
, (14)

roe ? pasHo 0,9; 0,75 unu 0,6 ana pexxumos L90, L75 unn L60 (Tabnvua 22) cooTBETCTBEHHO.

[Be gpyrve hasbl 0TCOeQMHAIOT OT MUTaILMX LKH, a 3a3eMiieHne 3TuxX a3 AomnycKaeTcs B TOYKaX,
pacnosioXeHHbIX MO OTHOLUEHUIO K UCMbITYEMOMY BbIK/OMaTEMI0 He Brnvke TOUKM 3a3emieHus OTKtoYaeMomn
dasbl.

CocpenoToyeHHass eMKoCTb 000pyOoBaHus, MPUCOEAUHEHHOTO B Hayare OTKMYaeMOn JIMHUK
(TpaHchopmaTop ToKa, KOHAEHCaTOpbl CBA3W, OEeNUTENY AN OCUMUNOrpaddMpoBaHUs HAMPSKEHWS U T.1.), He
porpkHa npebiwate 1000 nd. AKTUBHOE COMPOTMBIIEHUE JIMHUN HE HOPMUPYHOT.

Mp¥ MCnonb3oBaHUM UCKYCCTBEHHOW IIMHWM ee CxXema W napaMeTpbl PeakTopoB, KOHOEHCATOPOB U
Pe3ncTopoB, U3 KOTOPbIX OHa COCTOUT, AOOJIKHbI ObITb I'IO,EI,O6paHbl Tak, YTOObI nepexogHble npouecchl
BOCnpou3sBo4MNCb BO3MOXXHO onwke K TeM, KOTopble onpenendarnTcd HOpMUPOBaAaHHbIMU NapamMeTpaMn TIMHUN
no 6.6.3.6.

WcnbitaHua B pexuve L60 obssaTenbHbl TOMbKO B TOM Chydvae, €Cnivu MUHUManbHOEe Bpems Ayru,
nosnyyYeHHoe B pexume L75, npesbillaeT MUHUMarbHOE BpeMs Ayrn, nornyyeHHoe B pexunme L90, He meHee
yeM Ha 10 mc.



9.6.6.15 lMpun TpexnonocHbIX ncnbiTaHusax Buaa A1 B pexumax T10, T30, T60, T100s, T100s(b), Tcrt,
Tcr2, Tcr3 MOMEHT nofavm UMnynbca Ha 3NEeKTPOMarHUT OTKIIOYEHWS B KaXA0M nocreayoLlem OTKIYeHUK
cMeLlaeTcs oTHocuTenbHO dhasbl Toka paHee Ha 40 aneKTpudeckmx rpagycos.

9.6.6.16 lMpu TpexnontocHbixX ncnbitTanusix B pexume T100a fOrmkHbI ObITb BbINOMHEHbI CrieayoLLme
yCroBus:

- HOPMWPOBAHHOE 3HaYeHWe anepuon4YecKol COCTaBMSIOWEN ToKa AOMMKHO UMETb MECTO MO OZHOMY
pa3y B KaXdOM 13 TPeX MoJsIHCOB;

- MO KpanHen Mepe OA4MH pa3 HOPMUPOBAHHOE 3HAYeHWe anepuoamn4ecKon CocTaBnaoLWen Toka OMKHO
MMeTb MECTO B MOJIK0Ce, racdillem ayry nepebiM npu HavbonbLUeM BpeMeHU ropeHuna ayrn B 3ToM nosoce;

- MO KpanHen Mepe o4 UH pa3 HOPMMPOBAHHOE 3HAYEHME aneprogn4eCKON COCTaBIAOLLEN TOKa JOIMKHO
UMEeTb MECTO B MOMOCe, racsillieM ayry nocne yanuMHeHHoW 60nbLIon NoMyBOnHbl ToKa (B Montoce, racawem
Oyry He nepsbIM), Npy HaMbonbLLEM BPEMEHM YT B 3TOM MO SOCe.

Ons artoro pormkHa npuMeHATbCA npuBeeHHaA HWXe npouenypa perynmpoeaHnA MOMEHTOB
WHULNNPOBAHUA TOKA KOPOTKOIro 3aMblKaHUA U nNoaavyn KoOMaHObl HA 3N1IeKTPOMarHUT OTKIKOYeHUA.

B nepBoM 3a4€THOM OnbiT€ YCTaBKWU Ha Cpa6aTbIBaHVIe BKN4Yarwuwero annaparta M UCNbITyeMOro
BbIKMHOYaTENS AOMMKHbI 06ecneYnTb BbINONIHEHNE cnegyrowmx yCJ'IOBVIVIZ

- Tpe6yeM0e coaepiXaHue al'lepI/IOH,VI‘-IeCKOIZ COCTaBIisIlOLLIEN B OQHOW U3 (*383 B MOMEHT pa3MblKaHUA
KOHTaKTOB MOJI0Ca;

- MOMOC C HOPMUPOBAaHHLIM CoAepPXKaHNeM aneproaYecKon CocTaBNAOLLEN racuT Ayry nepebiM nocre
GOnbLLIOW NOMyBOIHLI TOKA UMW racuT Oyry nocrne yannMHeHHOW NonyBomHbI TOKa, €CIU OH ABMNAETCA OAHUM U3
OBYX MOJOCOB, racALMX Ayry nocnenHUMN.

Bo BTOpOM 3a4e€THOM OMbITE MOMEHT MHULMMPOBAHMS TOKa CMeLLaeTcs paHee Ha 60 3neKTpUYecKux
rpagycos, a KOMaHOa Ha OTKMIoYEHME UCTLITYEMOTO BbIKMioYaTens CMeLLaeTcs:

- Ha 130 anekTpudyeckux rpagycoB paHee, ecriv B MEepBOM OMbIT€ MOSMOC C HOPMMPOBAHHbBIM
coaepXaHveM anepnoamndeckorn CocTaBnsaoLLe noracun gyry nepebiM nocrie 60bLWOoN NonyBOMNHbI TOKa;

- Ha 25 QanekTpu4yeckux rpagycoB paHee, €cnv MOfiC C HOPMWPOBAHHBLIM  COAEPXKaHWEM
anepuoaNYecKon cocTaBnsitoLe Obin ogHUM 13 ABYX MOMOCOB, racsawmx Ayry NOCNeaHUMK, 1 noracun gyry
nocne yanuHeHHOM NosyBOJTHbI TOKa.

B TpeTbeM 3a4ETHOM OlMbIiT€ MOMEHT MHULUMNPOBAHUA TOKa CMellaeTCA paHee Ha 60 ANEKTpPpU4eCKunx
rpagycoB OTHOCUTESIBHO BTOPOIo ONbiTa, a KOMaHA4a Ha OTKIMK4YeHMe UCTbITYEMOro BblKIo4aTeNd cCMeLlaeTcq
OTHOCUTEJIbHO BTOPOIo OnbiTa:

- Ha 130 anekTpW4eckux rpadycoB paHee, ecnvu BO BTOPOM OfbiTe MOJSIOC C HOPMMPOBAaHHBLIM
cofepkaHveM anepuoan4eckoi CocTaBmsAoLWEl noracun gyry nepebiM nocre 60nbLLIoi NonyBosIHbI TOKa;

- Ha 25 a3neKTpUYeckux rpagycoB paHee, €criv BO BTOPOM OfbITE€ MOJIOC C HOPMMPOBAaHHBLIM
cofepkaHveM anepuoanieckoi cocTaenstoLei 6o O4HUM M3 OBYX MOJSOCOB, racsALUX Ayry NOCHeqHUMU, U
noracun ayry nocrne yAnvHEHHON MOJyBOSHbI TOKa.

Onsa obecneveHns Tpebyemon B HacTOsLLEM MyHKTE HacTPOMKKM MOXeT notpeboBaTbCcs yBenuyeHue
obLero yucna onbiToB. [locne wecTn onbITOB pa3peluaeTcs NpoBeAeHWe PeryrivMpoBKU M 3aMeHbl YacTen
UCMbITYEMOrO BbIKMNOYaTENs.

padmyeckoe M3obpaxeHMe Tpex 3a4eTHbIX OMNbITOB NpuBeaeHo Ha pucyHke 10.
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PucyHok 10 - PerynvpoBaHne MOMEHTOB MHULMMPOBAHMS TOKa U pa3MblKaHUSI KOHTAKTOB OTHOCUTENbHO dhasbl
TOKa
NPV TPEXMNOMCHOM OTKMKYeHNM Toka B pexxume T100a
Ecnu npuBegeHHas npouegypa UCMbITAHUA HEe MOXeT ObiTb BbIMOMHEHA MW3-32 XapakTepUCTUK
BbIKMOYaTENS, TO YUCIIO ONbITOB AOMKHO BbITh YBENUYEHO U B pe3ybTaTe UX BbIMOMHEHWS NOKa3aHo, Y4To npu
UCMbITAHVAX NOMyYeHbl Hanbornee TAXenble yCcrnoBus paboTbl BbIKMOYaTeNs.

“
9.6.6.17 lNpu o4 HOMOMOCHLIX UCMNbITAHUAX BUaa A 2 BpikniovaTeneic ~ HM ~ 35 kBB pexumax T10,
T30, T60, T100s, T100s(b), Ter1, Tcr2, Tcr3 MOMEHT pasMblkaHMs] KOHTAaKTOB HacCTpavBalOT CriegyHoLnm

obpasom.
*“.T_L,mu{
MepBoe OTKMoYEeHMe BLINOMHAKT NP MUHUMANLHOM BPeMEeHU ayru (8 MunnucekyHaax). Ans
i
onpegenenns =M™ nposoaaTt cepuio onbITOB CO CMELLEHMEM MOMEHTa NoAaqn KOMaHabl Ha OTKIIOYEHe
OTHOCUTESIbHO OTKIIOYAEMOro ToKa CTyNeHsMM No 18 aneKTpUYecKnx rpaaycos.
f.tu.'ra.m:
BTOpoe OTKMOYEeHMe BLIMOMHAIT MPW MakCUManbHOM BpPEeMEHU Ayru (B MMnnucekyHaax).
£

Bpema =M vc onpemensioT no doopmyne

) 5



i
TpeTbe OTKIMKOYEeHMe BbINOJTHAKOT NpU CpeHEM 3Ha4YeHUn BpeMeHu OYyru & Cp (B MMJ'IJ'IVICGKyH,D,aX).

£
Bpemsi **F | mc, onpeaensioT no dpopmyne

f’.t:,cp=(-ﬁ;rum1{c +'ﬁ.1:r,,mu{:'-'r2_ (16)

MomeHT nogadn KomaHabl Ha OTKMOYEHKME B TPETbEM OnNbITE CMELLaeTCA Mo CpaBHEHNIO CO BTOPbIM
OnbITOM OTHOCUTEJTbHO (ba?»bl TOKa Mo3xe Ha 75 SJIeKTpMHECKNX rpagycoB (118 ANEKTPU4ECKUX rpa,qycoa).

Mpadhmyeckoe M3obpakeHMe Tpex 3a4eTHbIX OMNbITOB NMPUBEAEHO Ha puUcyHKe 11.

TaK, oTH. en.
1.5+ PaiMi KEHHE KOHTAKTOR
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i
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£
Tpetbst onepaums = °F

PucyHok 11 - PerynupoBaHue MOMEHTa pasMblKaHWUA KOHTAKTOB OTHOCUTESNbHO dhasbl TOKa
npy 04 HOMOJSIIOCHOM OTKITIOYEHUM CUMMETPUYHOIO Toka B pexkumax T10, T30, T60, T100s,

4
Ter1, Ter2, Ter3 BbikmoYaTENS MU C Vo 35 kB

L U 2
9.6.6.18 Npun ogHONOMNOCHBIX CMbITaHUAX Buga A 2 ppikniovatenenc ~HM < 35¢BB pexvume T100a
MOMEHT pa3MblKaHWsl KOHTAKTOB HaCcTpauBaloT cregyoLmnm obpasom.

B nepBoM 3a4eTHOM OMNnbiTe OTKMKYeHNe OOJTKHO I'IpOI/I3OI7ITM B KOHUE MarnoWn NnoJNyBOJITHbI MpPU



£ £
MUHMManbLHOM BpemeHu gyru M (B munnucekyHaax). Ona onpegenenus M= nposogAt cepuio
OMbITOB CO CMELLleHMeM MOMEHTa Modayn KOMaHObl Ha OTKIOYEHWE OTHOCUTENbHO OTKMYaeMoro Toka
CTyneHsaAMM Mo 18 aneKTpMYEecKnx rpaaycos.

£
BTopoe OTKMOYEHWe BBIMOSHAKT MPW MakcumanbHoMm BpemeHn ayrn = (g munnucekyHoax).

£
Bpema =M vconpenensioT no doopmyne

n e 2 i T 27

17

Pl .
roe 1. anuTenbHOCTb 6OMBLLON NOMYBOMHbI TOKA.
["aweHve ayrm MOXeT MMETb MECTO KaK B KOHLUE OONbLUON MOMYBOMHbI, Tak U B KOHLE CrneaytoLlen 3a
Hen Manou noslyBOSHbI TOKa.

i
TpeTbe OTKIKOYeHMe BbINONHAKT NpU CpedHEeEM 3Ha4YeHuUn BpemMeHu Oyru ey (B annmceKpr,ax).

£
Bpemsi **F | mc, onpepensioT no dpopmyne

'ﬁu,cp=(-ﬁpvmm +f'.1:r,,mu{:'-'f2_ (18)

laweHne oyrn MOXeT MMETb MECTO Kak B KOHLe OOMbLUOW MOMYBOIHbI, Tak 1 B KOHLE creaytoLlen 3a
HeWn Manou nNonyBOMHbI.

padmyeckoe M3obpakeHMe TpexX 3a4eTHbIX OMNbITOB NPUBEAEHO HA pUCYHKe 12.
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Tok, OTH. &g,
2.0
1,5 FPasmuKaiine KOMTIKTOB

1,0 L
0,5-]
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-10- Bpems, ¢

£
TpeTbs onepauua <P
PucyHok 12 - PerynvpoBaHne MOMEHTOB MHULIMAPOBAHUA TOKA M Pa3MbIKaHWS KOHTAKTOB

i A
MPW O HOMOMIOCHOM OTKIIOUeHUM Toka B pexuve T100a BelkntovaTensmmc — 2™ = 35 kB
Mpw ncnbiTaHMAX AOMKHBI BbITb BbINOMHEHBLI CNEAyoLWwme YCNoBus:

- MK TOKa B NOCNeAHI0 NoMyBOMHY AormkeH cocTaBnatbh oT 90% Ao 110% pacyeTHOro 3HayeHus;

- ANUTENbHOCTL NOCNeAHeN NoNyBOHbI oMKHA cocTaBnAaTk oT 90% ao 110% pacyeTHoro ons AaHHoro
pexuma 3Ha4eHus.

Mpumeyanve - [Ona BbikMuYaTenen, nNpegHa3HaYeHHbIX ANS LEener reHepaTtopoB U CUHXPOHHBIX
KOMMNEeHCaTopoB, Mpouedypbl MWCMbITAHWA MPU  KOMMyTaLMU TOKOB KOPOTKOFO 3aMblkaHus W MNpwu
paccornacosaHun a3 MoryT oTnmdaTbCsa OT npusBefeHHbIX B 9.6.6.17 1 9.6.6.18 1 JomKHbI yKa3biBaTbCs B
NpPOTOKOJIaX MCMbITaHWN.

>
9.6.6.19 lNpn 04HOMONMIOCHBIX UCTbITAHMAX BUOOB A 4 A% WA 4 Boiknioyatenen ¢ U"’:'H “110kB B
pexumax T10, T30, T60, T100s n T100s(b), Tcr1, Tcr2, Ter3, OP1, OP2, L90, L75 n L60 MOMEHT pa3mMblkaHus
KOHTaKTOB HacTpavBaloT creayoLmumM obpasom.

£
MepBoe OTKMOYEeHME BLINOMHAKT NPY MUHUMAnNbHOM BpemeHu ayrv = (g mynnucekyHgax). Ons

i
onpepeneHna o MEH NpoBOOAT CEpPU0 ONbITOB CO CMeLleHneM MOMeHTa noaadyn KoMaHobl Ha OTKIH4YeHune
OTHOCUTEJIbHO OTKIMKOYaeMOoro Toka CtyneHaMu rno 18 ANEKTPUYHECKNX rpagycos.

£
BTopoe OTKMIOYEHME BBLIMOMHSIOT NpY MakCUManbHOM BpeMmeHn ayrm =™ (g munnucekyHgax).

i
Bpems M& e, onpegensioT no coopmyne

¢ >
1, MAEC © I MEH 49 () (19)

i
TpeTbe OTKMYEHWE BbINOMHAIT MPU CpeaHEM 3HauyeHun BpemeHn ayru =°F (B munnucekyHnax).

inc
Bpewms P mc, onpenensior no dopmyne

‘fu,cp=(5u,nmcc +¢‘.va):’2. (20)
Mpadomyeckoe M3obpaxkeHMe Tpex 3a4eTHbIX OMNbITOB NpUBeAeHO Ha pucyHke 13.
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PucyHok 13 - PerynupoBaHue MOMeEHTa pasMblKaHUsi KOHTAKTOB OTHOCUTENbHO (hasbl ToKa
npwv 04 HOMOMOCHOM OTKOYEHUN CUMMETPUYHOIO ToKa B pexxumax T10, T30, T60, T100S,

F
Ter1, Ter2, Ter3, OP2, L90, L75, L60 Bbikno4aTenamu ¢ UH':"'"[ ~ 110 kB

>
9.6.6.20 lNpun ogHONOMKOCHBLIX MCMbITAHMAX Buaa A 2 gpiknioyaTeneii ¢ UH:""‘ ~ 110 kB B pexume

T100a MOMEHT pa3MblkaHWS KOHTAKTOB HacTpauBaloT B COOTBETCTBUM C 9.6.6.19, HO MaKcMManbHoe Bpemsi
Ay onpegensoT no opmyne

Sp— - o1

Fis .
roe 1. gnuTenbHOCTb GOMbLLON MOMYBOMHLI aNepyoLNYECKOrO TOKa.
Mpadmyeckoe M3obpaxeHne Tpex 3a4eTHbIX ONbITOB NPUBEOEHO Ha pUCYHKe 14.
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PucyHok 14 - PerynmpoBaHue MOMEHTOB UHULMMPOBAHMSA TOKa U pa3MblKaHUSI KOHTAKTOB

NP 04 HOMOMKOCHOM OTKIIOYEHUM TOKa B pexkume T100a Boiknovatensmmc =™ ~ 110 kB
9.6.6.21 Bce ogHOMOMOCHbLIE MCMbITaHUs BUOoOB A2-A7 BblkNoYaTesnen ¢ MakCuMarsbHbIM BPEMEHEM
aym meree 30 MC B pexvMmax, yKkasaHHblX B Tabnuvue 22, kpome pexumoB T100a, OP1, OP2, T1ph, T2ph,
Heo6xo4VMMO [OMNOMHUTL UCTbITaHuAMK B onepaumm O, 4ToObl CyMMapHOE YUCIIO OTKIYEHWUA B KaXKOOM
pexume ObiNno He MeHee LecTU Mpu NpubnusnTensHoO pPaBHOMEPHOM pacnpefeneHun BpeMEHU Oyru B
auanasoHe OT MUHUMAaIbHOMO 40 MaKCUManbHOro.

9.6.6.22 HanpsxeHne Ha Lenu ynpasreHus OTKIOYEHUEM UMW BKIAOYEHNEM MOL4AETCH, KaK NpaBwusio,
nocrie NosiIBAeHnst Toka B UCMblTaTeNbHOW Lienu.

C uenbto nonyyeHus HanbosbLLMX BO3MOXHbIX OS5t AAHHOTO UCMbITATENbHOrO CTEHAA 3HAYEHWUIA ToKa U
HanpshkeHUst B MOMEHT pa3MblKaHWsi KOHTaKTOB AOrMyCckaeTcs rnodaBaTb HaMpsiKeHWe Ha Lenb yrnpaBreHus
OTKIMIOYEHMEM C OMEPEXEHWEM OTHOCUTENbHO MOMEHTa MOSIBNIEHMS TOKa (onepexarllas KoMaHoa, Ha
OTKMHOYEHUE) NP M YCIOB UK, YTO NPOBEpPeHa CNOCOBHOCTL BbIKIOYATENSA OTKIYATLCS NOcre nogaYu KoMaHabl



6e3 onepexeHua. Takasa npoBepka MOXeT ObiTb NPoBeaeHa NP NOHWKEHHOM HaNPSPKEHUN B UCTbITATE Mb HOW
uenmw.

9.6.6.23 Tlpn HeoOGXOOMMOCTU OMpPederneHns BO BPEMS UCMbITAHWMIA TPaHWL, MNPOCTPaHCTBA,
VMOHM3UPOBAHHOIO BbIXMOMNHLIMK ra3amMu, NPOBOASILLME 3KpaHbl, COEAUHEHHbIE C 3eMIIEN 4epe3 MraBKyto
BCTaBKy, COCTOSILLYHO U3 Me[HOM NpoBOnoku auameTtpom 0,1 MM 1 onvHOM o 5 cm, NnomewarT B MecTax,
yKa3aHHbIX N3roToBUTENEM.

[onyckaeTcs NpUMEHEHWe APYrvX YCTPOMCTB, CUrHAnM3VpyloWux o6 3MeKTPUYECKOM COedUHEHUM
3KpaHa C BblKMtoyaTenem.

9.6.6.24 Bblkntovatenu, MMeroLmne HU3KOOMHbIE LUIYHTUPYIOLME Pe3nUCTOPbl, MOTYT HE UCMbITLIBATLCS B
TEX Ppexummax, pAnsa KOTopbiX B  pe3dynbTate OOOCHOBAHHOIO aHanusa W pacdeTa  KpvBOWN
BOCCTaHaBIMBAIOLLEroca HanpsKeHus (C y4eTOM MOSTHOTO COMPOTMBIIEHWSI PE3VCTOPOB) YCTAHOBIEHO, YTO
UCMbITaHMA B 3TUX peXnmax aBnstoTcs 6onee nerkumu, Yem ucnoitaHms B pexmme T100s.

9.6.6.25 lMpu ucnblTaHWM BbIKNOYATENEN C LUYHTUPYIOLLMMU pe3uctopammn OOnyckaeTcs, ecnm 9To
Heo6xo4 VMO Mo YCNOBUSM UCTbITAHUS:

- OTKNO4YaTb W BKIKOYaTb (LI,J'IFI pe3ncTopoB OBYXCTOPOHHETIO ﬂ,eIZCTBVIFl) TOK Lenn pe3ncTtopos Apyrmu
annapatom, a AayroracurenbHoe yCTpOVICTBO 3TON uenu (I/I.I'II/I omenmenb) UcnbiTbiBaTb OTAEJIBHO - B
3KBMBaJi€HTHbIX YCINOBUAX KOMMYyTaL U,

- UCNbITbiIBaTb PEe3NUCTOPbl Ha TEePpMUHECKYH CTOWKOCTb (Bblp,epmwsaemoe KONnnM4yecTBoO onepau,l/n7|,
LMKIOB, MHTEpPBAaJlibl BpEMEHU MEeXOyYy HVIMVI) HEe Ha BblKno4vaTersne, a oTaesibHO - B 3KBMBAJIEHTHbLIX YCIIOBUAX NO
Harpesy.

MeToOuka yKasaHHbIX MCMbITaHUIA HACTOSALLMM CTaHOapTOM He yCTaHaBnMBaeTcs WM AOkHa ObiTb
yKasaHa B nporpaMmMax UCTbITaHWIA.

9.6.7 CuHTeTMYECKUE UCNbITaHUA

9.6.7.1 CuvHTeTMyeckne CcxeMbl C HarfoOXEeHMEM TOKa Ha BCMOMOraTeflbHbI UMW UCMbITYEMbIN
BbIKMNOYaTeNb AOMKHBI COOTBETCTBOBATL CrEAYHOLWNM YCNOBUSM UCMbITaHUM:

- yacToTa HaNoXXeHHOro Toka AomKHa ObiTb B Avana3oHe oT 250 go 1000 Mu, o BO3MOXHOCTM Dnuxke K
500 lNy;

7
- BpemMA h, MKC, OT MOMEHTa noracaHuAa AOyru BO BCMNomMoratesisHOM BblKlo4aTesie 4O MOMeEHTa
noracaHua Ayrm B UCNbiITyeMOM BblKItoYaTeie A0JMKHO COOTBETCTBOBATL YCI10BUAM:
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T
Un 40
rae - CpeaHee 3Ha4YeHne HanpAaXXeHnda Ha ayre 3a BpemMsa OKoIlo 00 MOMeHTa noracaHua ayru (6epyT
no ocuwunnorpamme OI'IbITa);

UB H
- - HopMUpoBaHHOE BO3BpaLLaloLLeecs HanpsxeHue no 9.6.4.5;

!
2H . HopMWUpOBaHHas Nepuoanyeckasi CoCTaBsiioLLast Toka OTKIoYeHUs (cM. Tabnuuy 22).

JevctBuTenbHasi CKOPOCTb NOAXOAA TOKa K Hymni0 B MOCMEeOHUMA MOoNnynepvog ropeHus ayrm (cpegHee
i
3HayeHVe 3a Bpemsi OKOSo 40 ke B KOHUe nonynepuoga Toka) He gosmkHa 6biTb Huwke 95% pacyeTHON
ckopocTu. [lonyckaemoe MOBLILWEHNE 3TOW CKOPOCTU HE HOPMUPYIOT, ogHako ecnu oHa npesbiwaeT 110%
pacyeTHOro 3Ha4YeHus, TO Ha Takoe TMOBbILEHNE [OMKHO OblTb MOMy4YeHo corfiacue W3roToBUTENS
(paspaboTtuuka);

- BO3BpaLlaLLeecs HanpsbkeHne MoXeT UMeTb hopmy:
a) 3atyxaroLle i SKCNOHEHTHI;
6) nepeMeHHOro CMHycoMaansHOro HamnpsiKeHus:;

B) KOMOWHWMPOBaHHOTO HAaMPSKEHWs, COCTABMSOLLME KOTOPOrO COOTBETCTBYHOT YKa3aHHbIM B
nepevvcrieHmsix a) u 0).

BosBpalyaloLieecs HanpsbkeHue crnegyeT npuknagbiBatb B TedeHue 0,1 c; ero sHavyeHue B vHTepBarne
BpeMeHn 2,5 MC OT Hayama npouecca BOCCTAHOBIIEHWA HamnpsKeHWst OOJDKHO OblTb He MeHee 95%

213U

HOPMVPYEMOTO, a 3aTeM MOAAEePKMBATLCS MO BO3MOXHOCTU GIIN3KMM K 3HAYEHUO EF  He monyckas

0,52/ 30,
YMeHbLUEHUA ero Hnxe ’

9.6.7.2 VicnbiTaHve no aTany 2 AByxaTanHbIX UCNbITaHUA B cooTBeTCTBUM € 9.6.5.4 npn Heo6xoaMMocTu
[onyckaeTcs NPOBOAUTb B CUHTETUMECKMX CXeMax C rnocrefoBaTernbHbIM Uy napanfiefnbHbIM HanoXeHuem
HanpsbkeHUs (BMECTO CXeMbl C HaroXeHuem Toka) Mpu 3anasgblBaHUM MOMEHTa BKIOYEHUS KOHTypa
MOBbLILLEHHOTO HAMPSKEHUA OTHOCUTESBHO HyNs TOKa He Bornee 4yem Ha 10 MKC, NpuyeM Mo KparHen mepe nBa
onbiTa M3 4Yucra nNpPOBEAEHHbIX B KaXOOM WCMbITaTEeNbHOM pexuMe [AOIDKHbl ObiTb NOoMnyyYyeHsl Mnpu
3anasgblBaHumM He Boree Yem Ha 3 MKC.

B cuHTETMYECKMX cxemax C nocrieqoBaTesfibHbIM HaNOXeHWeM HanpsaxXeHuaA (VICTOLIHI/IK NoBbILLIEHHOIo
HanpsaXxeHua noaknkyYeH napannernbHO BCrnomMoratesrib HoMy BbIKﬂPO‘-IaTeJ'IIO) BCMOMoOraTe b Hbli BbiKto4aTenb
[oImKeH ObITb LWYHTUPOBAH KOHOEHCaTopoM, €MKOCTb KOTOpPOro AoCTaTOYHa And pa3BUTUA pas3pana npu
npo6oe UCMbITYEMOro BbIKNMKO4YaTeNAdA, a MOMEHT MNOAKIMIOYEHUA KOHTYpa MOBbILWLEHHOro Hanpsa>XeHuda OOJ1KEeH
BbI6MpaTbCFI Takum, 4YToObl UCKaXKEHUE q)OprI MNBH Ha MCnbiTyeMOM BbIKIo4aTene ObINO MUHUMATbHbBIM.

g =

9.6.7.3 Mpwu ucnbitaHuax B onepaummn O npu = =~ 20% Haunbornbluas aMnnNuTyaa Toka 3a Bpemsi 4yrv He
[OJDKHa MpeBbIWaTe aMnnuTyay nocnegHero nonynepuoga 6onee yem Ha 30%; amnnuTygHOE 3HAYEHNE ToKa
B MOCIeAHWI Nonynepuos U OnvTernbHOCTb nofynepuoga AOIPKHbI ObiTb He MeHee 90% HOPMMPOBAHHBIX U
pacyeTHbIX 3HAaYEHUI.

>

9.6.7.4 Tlpn wvcnbitanmsx B onepaunm O npwu # 20% wv3mepeHue # 3aMeHdI0T M3MepeHnem
aMnAUTYAHOrO 3HaYeHUs1 Toka B MocrneaHui nosynepunoa, KoTopoe AoImKHO bbiTe He MmeHee 90% pacyeTHoro.
OnutenbHOCTb MocregHero nonynepvoda Toka nepen noracaHnem Jyrm AofbkHa Obitb He meHee 90%



pac4eTHOro sHa4eHwud, ydyntbiBarloLlero BridHue anepmo,qwquKon COCTaBMsAOLLEN TOKA.

PacyeTHble amMnnuTygHble 3Ha4yeHus ToKa B MOCMegHUR nonynepuos In , OTHeCeHHble K

J2r

aMmnnuTygHoOMy 3Ha4YeHU0 HOPMUPOBAHHOIO TOKa OTKIHO4YEeHUA o.H , N ONNTEeNbHOCTU NocneaHux nepen

ralleHmem yru nonynepunogoB TOKa & npueeneHbl B Tabnuue 23.

Tabnvua 23 - AMINUTYQHOE 3HaYeHvie ToKa W ANUTENbHOCTb Momynepuoaa nepes raweHeM gyru

[MNonynepwvopa nepen ralwieHnem ayru
YIGpHOR nepen ad fe e ILiaf2 1, A
Bonbuon i < 1,51 13,5
ac — 12’5
4 1,33 12,5
12,5 < foe = 33,0
< 1,21 11,5
33,0 < foe = 53,5
Manbii ¢ 0,36 55
ac — 12’5
< 0,59 7,0
12,5 < fog = 33,0
< 0,74 8,5
33,0 < foe = 53,5

OaHHble Tabnuubl 23 COOTBETCTBYHOT CTaHOAApTHOMY Chyyal 3aTyXaHus anepuogudeckomn

COCTaBNAOLLEN ToKa C NOCTOSIHHOM BpemeHn T — 45 Mc, npeacTaBneHHoMy Ha pucyHke 3. B Tabnuue 23
YyYTEHO Bpemsi AencTeus 3awmuTsl 10 mc.

B creumanbHbix criydyadx no 6.6.2 amMnnuTygHble 3HaAYeHWst TOKa W ONUTENbHOCTU MocriegHero
nonynepuoaa cormnacytTcs € 3aKka3yMkOM U yKasbiBatOTCA B TEXHUYECKUX YCIOBUAX U NPOTOKOMAaX UCMbITaHWUNA.

9.6.7.5 lNpu ucnbiTaHuax B onepauun O nontoca (dnemeHTa nonca) BblKNYaTena Heobxonumo
BbINOMNHATL TpeboBaHus 9.6.6.15-9.6.6.20 no perynvpoBaHUio MOMEHTOB pa3MblKaHUA KOHTAKTOB.

Pe3yanaT KaXgoro onbitTa CYUTaKT MNONOXUTESbHbIM, €Clnk ralleHne nOyrn npounsoLuno 0e3 ee
MCKYCCTBEHHOIO npoaneHua nnu npu ee npoaneHnn Ha ognH 1Unn asa nonynepuona.

9.6.7.6 Ecnn npu uCNbITaHUM BbIKMOYATENS], CHAOXEHHONO0 HWU3KOOMHBLIMUW  LUYHTUPYHOLLUMMU
pes3ncTopamu, 1M3-3a HeA4OCTaTOYHON MOLLIHOCTU UCTOYHMKA HAMPSHKEHUS HE MOTYT ObITb MOSyYEHbI HEKOTOPbIE
Tpebyemble NnapameTpbl BOCCTAHaBIMBAIOLLETOCA HANPSXKeHWs, criedyeT nocrie NpoBeAeHUs 3TUX UCTbITaHNN
OOMOMHUTL UX UCMbITAHMEM, NMPU KOTOPOM NMOO pe3nCTopbl OTCOEAMHSIIOTCA OT BbIKNO4YaTesns, a kK
COOTBETCTBYIOLLMM TOYKAM CUHTETUYECKON CXeMbl NMPUCOELUHSIOTCA Pe3ncTopbl, nogodbpaHHble Tak, YToObI
BOCCTaHaBITMBAIOLLIEECS] HAMpshKEHME Ha BblKMoYaTene ObiNo He HWKe HOPMMPOBAHHOMO C y4eTOM €ro
UCKaXXEHUS LLIYHTMPYHOLLMMUW PE3NCTOPaMMU BbIKITIOYATENS, NIMOO pe3nCcTopbl NOACOEAMHSIIOTCS K BbIKIOYATE O
He HEMOCPEeACTBEHHO, a Yepes NnocrefoBaTeNbHO COe4MHEHHbBIE C HUMMW KOHOEHCAaTOPbl 4OCTAaTOYHO 60MbLUON
€MKOCTU, NMBO C MPUHATVEM APYTMX MEp, NO3BOMAIOLLNX JOCTUTHY Tb TOW Xe Lienu.

9.6.7.7 3anasgbiBaHve B MOAK/OYEHUN KOHTYpa TOKa B CUHTETUMECKMX CXeMax ANs UCMbITaHus B
onepauuax B un BO He pomkHo npeBbiwate 200 MKC OT MOMeHTa npobosi NpoMexyTka mexay
coONmxXaLLMMUCS KOHTaKTaMW.

9.6.8 UcnbiTaHnsA No YacTam

9.6.8.1 W cnbiTaHuaM nO 4YacTam nonyckaetcda noaBepratb BblKro4aTesnuy, COOTBETCTBYHOLME
cnegyooum TpeGOBaHVIﬂ M:

a) UCnbliTyemble 4aCTW MNOJIK0Ca BbIKIOYaTe A (OT,D,eJ'IbeIe pa3pbiBbl, rpymnnbl pa3pbiBOB, MOﬂ,yﬂM)



OOMKHbI ObITb MOEHTUYHBLI MO dpopme, pas3mMmepam N XxapakTepuUCTukam pa6OTbI MeXaHu3Ma; oTnn4aTbCa MOryT
oTAeNbHbIE geTann n yCTpOIZCTBa, He OKa3blBaloLlline BIMAHUA Ha AyroralueHue,

0) KOHTaKkTbl BO BCeEX paspbiBax MOSOCa BbIKMOYATENS AOMKHbI NPaKTUYECKU OLHOBPEMEHHO
pa3MbIKaTbCs MPY OTKITIOYEHMN U 3aMbIKaTbCSA NPU BKIMOYEHWUN (HanbonbLluas pasHula BO BPEMEHM MOMEHTOB
pasmblkaHUs WM 3aMblkaHUs pas3pbiBa, cpadaTbiBalOWEro nepBbiM, W paspbiBa, cpabaTbiBatoLIEro
nocrnegHum, He AormkHa npesbiwatb 0,0025 c);

B) ecrnu B BblkNnouaTene nogava (NUtaHue) oyroracsilero cpeactea OCyLLECTBNSETCS OT BHELLHEro no
OTHOLLEHMIO K paspblBaM WUCTOYHMKA (HampuMMep rnogada CXaToro Bo3dyXa B HEHaMOSHEHHbIX MOCTOSIHHO
BO3QYyXOM BO3AYLUHbIX BbIKMIOYATENSAX WM MEXaHW4ecKM CcOo3fgaBaeMbllii MOTOK Macna B MMMYIbCHbIX
MacnsiHblX BbIKMOYaTesnsx), TO MNUTaHWE BCEX paspbiBOB [OMMKHO OCYLLECTBRATLCS MpaKTUYECKU
OO HOBPEMEHHO MOEHTUYHBIM CNOCOBOM;

) BO BPEMs BbINOMHEHWSI BbIKMOYATENEM KOMMYTaLMOHHBIX Onepauuii He OOJHKHO ObiTb B3aWMHOIO
BNUAHUA pa3pbiBOB APYr HA Apyra Yepes Ayroracsillyo cpegy Wiy nyTeM 3neKTpoMarHUTHbIX BO3AENCTBUIA; B
YaCTHOCTW, HE OOIMKHbI YNy4yllaTbCa YCoBUs BbIOpOCa NPOAYKTOB FOPEHMst AYrM U3-3a OTCYTCTBUSA OYyrn B
ApYyrux paspbiBax 1 NUTaHWe UCMbITYEMOro paspbiBa (rpynnbl pa3pbIBOB) CpeacTBamMU ralleHus oyru;

,El,) NOHNU3NPOBAHHbIE BbIXIOMNHbIE ra3bl WK Napbl HE OOJHKHbI Bbl6paCbIBaTbCﬂ Tak, YTobbl OHM MOrMnK
BINnATb Ha pa60Ty coceHMX pa3pbiBOB U1 BbiI3biIBaTb YaCTU4YHOE WUITK NMOJTHOE NepeKpbITUEe BbIKIo4YaTend.

9.6.8.2 Boikntoyartenu, y kotTopbix TpeboBaHue 9.6.8.1, nepeyncrieHne r) He BbINOSHAETCS, OOMNyCcKaeTcs
UCMbITbIBATb MO pa3pbiBam Mpu YCIoBMM MPOMyCcKaHUs Toka Yepes Bce BIMSIIOLLME OPYr HA Apyra pa3pbiBbl U C
nogavent HOPMMPOBAHHOIO BOCCTaHABMMBAIOLLETOCS HanpshKeHUst TOMbKO Ha MCMbITyeMbl paspbiB (rpynny
pa3pbiBOB). B 4acTHOCTW, NP UCMbITAHMM B CUHTETUHMECKNX CXEMAX MOAYNs C ABYMsi pa3pbiBaMu 4OMYyCKaeTcst
UCNbITbIBAaTb OAWMH pa3pbiB, Nponyckas TOK 4Yepe3 oba paspbiBa, NPy MCMONb30BaHUM BTOPOro paspbiBa B
KayecTBe BCMOMOraTelbHOTO BbIKtoYaTens (OTKMoYalLWero yCTponucTaa).

B Tex cniyyasix, Koraa He BbIMOJIHEHbI Apyrve TpeboBaHusa 9.6.8.1, UcnbiTaHUa MO YacTAM OOMNYCTUMBI,
€CfM Ha OCHOBaHUWM MpeABapuTeribHO MPOBEAEHHbIX MCCreqOoBaHUNM BbIKIlOYaTeNnen ¢ AgyroracuterbHbIMU
YCTPOMCTBAMWN aHAmNOTMYHbIX KOHCTPYKLUM M OOOCHOBAHHOrO aHanu3a yCcrioBMA COBMECTHOM paboTbl
OoTAeNIbHbIX yacTten nonoca yCTaHOBJIE€HO, 4YTO MpW 3TOM YyCIroBUA paGOTbI I/ICI'II:ITyeMOI7I 4YacTu nonca He
obneryatoTcs.

9.6.8.3 HanpspkeHue, npu KOTOPOM AOMMKEH UCMbITbIBATLCA pa3pblB (rpynna paspbiBOB WM MOAYIb),
yCTaHaBnMBaeTcs MyTeM OBOCHOBAHHOIO aHanusa YCroBWUA COBMECTHOM paboTbl OTAENbHbLIX pPaspbiBOB
(rpynnbl paspbIBOB) WM HA OCHOBaHUWM MpegBapuUTernbHO MPOBEAEHHbIX WCCReAoBaHUA BbIKMOYaTenemn ¢
ayroracutenbHbIMU YCTPONCTBaMMU aHaNorMYHOM KOHCTPYKLUN.

Mpn OTCYTCTBMM TaKOro aHanu3a wnu npegBapuUTENIbHOTO UCCIEAOBaHWS yKasaHHOE HamnpsiXeHue
JonyckaeTcsl onpeaensaTb Ha OCHOBaHWM pe3yrbTaTOB M3MEpPeHusi CTaTUYEeCcKoro pacnpenerneHus
Hanpshke HUst Mexay paspbiBaMu (rpynnaMu paspbIBOB, MOAYMSIMU), NPOU3BEAEHHOO NPY 3a3eMMEHUM OQHOTO
13 BbIBOJOB BbIKMHOYaTens (Mpu noodepenHoM 3a3eMrieHMn 06oux BbIBOLOB, €CMU paspbiBbl PacMoNoXeEHbI
HECMMMETPUYHO OTHOCUTESILHO 3EMIIN), MPUYEM MPUHATOE AN UCMbITaHUS 3HAYEeHWe HanpsKEHWST OOIKHO
OblTb He HWKe HanpsPKEHWs, NMPUXOASILLErocss Ha Hamboree HarpyXeHHbI paspbiB (fpynny paspbiBOB Un
MoAysb) Npu Hamboree HeGnaronpuATHOM CryYae 3a3eMIieHust BbIBOAA.

[nsa pexxuma HeyganeHHbIX KOPOTKUX 3aMbIKaHWIA pacyeT U N3MepeHvst pacrnpeaenieHus Hanpsike HKs
OOIDKHbl OblTb BbIMOMHEHbI MPU MPUIMOKEHUM HaMPsSHKEHWs] Kak CO CTOPOHbI JIMHWKM, Tak U CO CTOPOHbI
WCTOYHMKA. [N MCMbITaHUIA MPUHUMAIOT Haubosbluee 3Ha4YeHWe HanpsKeHUsl Ha pPaspbIB, MOSyYeHHOe Mpu
MPUMNOXEHWUN HANPS)KEHUS! CO CTOPOHbI MHUN.

Mpu pacyeTax cnegyeT yuuTbiBaTb 3aBOACKME [OMYCKM HA 3HAYEHMWSI LUYHTUPYHOLLUX €MKOCTEN U
pe3ncTopoB.

Ecnu BblknovaTenb MMeeT akTUBHbIN AenuTerb HanpsiXXeHus ¢ conpoTtmeneHnem He 6onee 1000 Om Ha
pas3pbiB, TO M3MEPEHUE pacnpedeneHus HanpsixkeHus 4onyckaeTcsl He NPOBOAUTbL, a paccymMTaTb C y4eTOM
Hanbornee HebGNaronPUATHOrO BO3MOXHOIO COOTHOLLEHWSI CONPOTUBMEHUIA NPY JOMYCKAEMbIX OTKIIOHEHUSIX UX



3HaYeHUN.

9.6.8.4 /cnblTaHWs NO YacTAM HEKOTOPbLIX TUMOB BLIKNOYaTENE W, HANPUMEP C HECKOSNBbKMMW pa3pbiBamMu
AyroracutesibHblX YCTPOMUCTB B OOLLEM KOXyXe, HEOOXOAUMO AOMONHUTL WCMbITAHWMEM, NOATBEPXOAOLLUM
OTCYTCTBME NEPEKPLITUA MO MOHU3UPOBAHHBIM BhIXJIOMNHBIM ra3am Npu 4ENCTBMU BCEX PA3PbIBOB.

9.6.9 WcnbiTaHus pnsi NoaTBepPXAeHUMst HOPMMUPOBAHHOINO pecypca MO KOMMYTaUMOHHOM
CNOCOOHOCTH

9.6.9.1 Ina noaTBep>KaeHsa HOPMUPOBAHHOMO pecypca BhiKroyaTens no KOMMyTaLMOHHOM CTOMKOCTH
MPOBOAAT UCMbITAHMS MPU TOKe, A9 KOTOPOro M3rotToBMTENeM HopmupyeTcs pecypc. Kommnuyectso
OTKMHOYEHUA W BKMOYEHWUN TOKA AOMKHO OblITb HE MeHee HOPMWUPOBAHHOrO. BknoyeHns u OTKNoYeHus
aonycKkaeTca BbINOJTHATL KakK OTAelbHbIe onepaunn Unn Kak CoCTaBHYHO YacTb pPasfiMdHbIX LLMKITOB onepau,vuh.
MuvHuMansHoe BpeMs Mexay onepauusMn 1 LuKramMm yCTaHaBvMBaeT U3roTOBUTENb.

B 3ayeTHoe 4ucno onepauun Ans NMoaTBEPXKOEHUS HOPMWPOBAHHOIO pecypca Mo KOMMYTaLWOHHON
CTOMKOCTU MOTYT ObITb BKMIOYEHBLI Onepaumu, BbIMOMHEHHbIE MPU HOPMWPOBAHHOM Toke no 9.6.6.1, ecnu
Mexay OTAEefMbHbIMU PeXuMMaMu UCMbITAHUA W NOCMe HUX He MPOBOAWMWUCL PEMOHTHble paboTbl. [Ons

!
noaTBepPXKAeHUss HopMUpoBaHHoro pecypca npu ~ “-¥™ g cniyyae cobnogeHVs ykasaHHOrO YCroBMS MOTYT
ObITb 3a4TeHbl ONbIThI B pexxumMax T100s, T100a, L90.

9.6.9.2 VcnblTaHna npoBOAAT MPUM HOMWHANBHOM HaMPSXXeHUW Ha 3aXxumax uenen ynpasrieHus,
HOMWHaIbHOM AaBfieHNM B MHEBMATUYECKMX N MHEBMOTVAPABIMYECKUX YCTPONCTBAX NPMBOAA U B BO3AYLUHbIX
BbIKINOYaTENAX, HOMUHATTBHOM YCUANW NPYXWUH NPYXXUHHOTO NPYBOAA.

Mpn uMcnbiTaHWAX ra3oBbIX BbIKOYATENEN MIOTHOCTL (MPMBEOEHHOE K HOpManbHOW Temnepartype
[aBrneHne rasa) [omkHa OblTb B Avana3oHe MexXay BEepXHUMM U HWKHUM LONYCTUMbIMW 3HAYEHUSI MU
HOPMUWPOBAHHOWM MSIOTHOCTM 3anofiHEHUA (HOPMMPOBAHHOMY, MPVBEAEHHOMY K HOpPMallbHOW TemnepaTtype
[aBneHWO 3anonHeHys) rasa.

OpfHako nocnegHun onbIT B CEPUN UCTIbITAHUA Ha PecypC OOIPKEH BbIMOMHATLCA NPU HANPsHKEHUM Ha
3aXuMax Lenen ynpaBneHus, AaBneHUn B NHEBMATUYECKMX U NMHEBMO A paBANYECKUX YCTPOUCTBaX NpmBoaa
W B BO3OYLIHbIX BbIKMOYATENAX, YCUNUU MPYXWMH MPYXUHHOrO MpvBOoAa, MMOTHOCTM rasa B ra3oBbIX
BbIKNOYaTENSAX B cOOTBEeTCTBMM C 9.6.2.5.

9.6.9.3 CpeaHee Bpemsi [yrv 3a BCIO CEPUIO UCMbITAHWUIA OOIMKHO ObITb HE MEHEE CpefHEro BPEMEHMU
Oyrv B 3a4eTHbIX OMbITax Npu AaHHOM Toke no 9.6.6.1.

9.6.9.4 3HayeHVs1 BO3BPALLAOLLErOCA HaMPSKEHVST Y HANPSXKEHUS Nepe BKIIOYEHEM YCTaHaBNMBaoT
no 9.6.4.5 1 9.6.4.9 c yyetom ykasaHumn 9.6.7.1 n 9.6.8.3. NepexogHoe BOCCTaHaBMBAIOLLEECS HANPAXEHME -
no 9.6.5.3.

9.6.9.5 [lonyckaeTcs B 3a4eTHOE YMCO onepaunin ons NoATBEPXAeHUs pecypca No KOMMyTaLMOHHOM
CTOMKOCTW BKMIOYaTb He3ayeTHble OfbITbl MPU CUHTETUYECKUX WCMbITaHWAX, onepauuv npu MOHWKEHHOM
Hanps>KEHUM U Opyrve HesayeTHble OMbITbl OCHOBHbLIX MCMbITAHUA Ha KOMMYTaLMOHHYK CrOCOOHOCTb Mo
9.6.6.1, ecnm BbINnoNHeHo TpebosaHue 9.6.9.3 k cpegHemy BpemeHu ayrn. OgHako nocrnegHun onbiT B Cepun
UCMbITaHWI AOMKeH BbITb BbINOMHEH Npu cobnmogeHun TpebosaHun 9.6.9.4.

9.6.9.6 [onyckaetca npu onpefeneHnn pecypca yyuTbiBaTb OMbITbl MPU APYrvx 3HAYEHUSX Toka
OTKIMIOYEHUS WUNU  BKIIOYEHUs,, €eCcnv  U3roToBUTENEM onpefeneHa 3aBUCMMOCTb JOMNYyCTMMOro 4ucna
OTKITHIOYEHUIA UMW BKITIOYEHU OT TOKA.

9.6.9.7 TpeboBaHus K UCNbITYyeMOMY BbIKIOYATESO Nepes, Havyanom UCMbITaHWIA, BO BPEMS UCMbITAHWN
M nocne Hux - no 9.6.2.

9.7 UcnbiTaHMe Ha KOMMYTauNOHHYIO CnocobHOCTb NMPU eMKOCTHbIX TOKax



[ 2
9.7.1 Bblkntoyarenu c HOM ~ 110 kB vcnbITbIBalOT Ha OTKIIOYEHME U BKMAOYEHWE EMKOCTHbBIX TOKOB
HEHarpy>XeHHbIX BO3OYLUHbLIX JIMHWUNA.

BblkntoyaTteny, npegHasHayeHHble ONs KOMMYTalLMW TOKOB OOWHOYHBLIX KOHOEHCATOpHbIX GaTtapei,
[OOIMKHbI MPOWTU UCTbITaHWS B 06bemMe, NpegyCMOTPEHHOM HACTOSLLUM pasnernom.

MeTogb! ncnbiTaHWA BbIKMOYaTENen, yCTaHOBMNEHHbIX B LENAX COCTaBHbIX KOHAEHCaTOPHbIX GaTapen,
HaCTOSILLMM CTaHOAPTOM He pacCcMaTpuBatoTCS.

McnbiTyeMbin BbIkNoYaTens [OMKEH COOTBETCTBOBaTb TpebosBaHuam 9.6.2.1-9.6.2.4. UcnbitaHus
BbIKMOYaTENA MO YacTaM - B cooTBeTCTBUM € 9.6.8.

9.7.2 /\CTOYHUK NUTaHWS JOMKEH COOTBETCTBOBATL CMNEAYOLLMM TpeGOBaHMAM:
a) yacToTa ToKa - B gmanasoHe (5014) 'y;

0) mocne oTKIMOYEHWsI TOKa HaMPsKEHWE He JOIMKHO U3MeHSATbCsl bonee Yem Ha 2% npw UCMbITaHUAX B
pexume 1 (cm. 9.7.9.2 1 9.7.10.2) n 6onee yem Ha 5% - Mpu UCNbITAHUAX B pEXMME 2;

B) TOK KOPOTKOIro 3aMblKaHuMA WUCTOYHMKA He [OOJDKeH npeBbillaTb HOMMWHarnbHbIN TOK OTKIIOYEHUS
BbIKNO4aTeNA;

r) napameTpbl NBH He gomkHbI GbITh XecTye HOpMUPOBaHHbIX Ans pexmuma T100s;

0) KpuBasi EMKOCTHOIO TOKa He WCKaXeHa Ype3MepHO BbICLUMMW TFapMOHMKaMW: OTHOLLUEHWe
OENCTBYIOLLEro 3HaYEHN TOKa K AENCTBYHOLLEMY 3HAYEHMIO OCHOBHOM rap MOHVKUW SOJIKHO ObITh He Gonee 1,2,
B TeUeHue nonyneproaa ToK He JOSMKEeH NPOXoauTb Yepes Hyrb boree ogHoOro pasa.

Ecnn no TexHn4ecknm BO3MOXKHOCTSAM UCTbITaTENbHO N YyCTaHOBKMU Tpe6OBaHI/IF| Nno nepe4uncrieHno 6) He
MoryT ObITb BbINOMHEHbI npn HOpMUPOBaAHHOM TOKe, O0MyCcKkaeTCA KOMMYTUPOBATb TOK MeHbLUEero 3Ha4eHud,
eCclnn npn 3TomMm He obneryvatotcs ycnoBua MCNbITaHUN.

9.7.3 I'IpM OD,HOCba3HbIX na6opaTopr|x UCNbITaHNAX OOAWH U3 BbIBOOAOB UCTOYHWUKA NMUTAHUA OOJDKEH
ObITb 3a3eMIIEH. ,El,onyCKaech 3asemMieHune D.Pyroﬁ TOYKMN CXeMbl, €ecinin 3TO Tpe6yeTCﬂ no Yycrnosuwo
obecneveHust npaBWIbHOIo pacnpenesfieHna HanpsXXeHuda Mexay pas3pbiBamMu noJioca BbIKIr4YaTena.

Mpy TpexdasHbiX WCMbITAHUAX HEMTpanb WCTOYHMKA MUTaHWS O0SbkHa 6biTb 3a3eMneHa. MmnegaHc
HyJIEeBOW MOCNeaoBaTENbHOCTU CXEMbl HE [OOSDKEH MPEBbIWATL MMMEedaHC MPSIMONM MOCIeAoBaTeNbHOCTU
Goree YeM B TpM pasa; ANs KOHOeHcaTopHbiX Gatapei C M30NMPOBaHHON HeMTpanbio 3TO TpeGoBaHve He
NPeabABNAIOT.

9.7.4 ConpoTuBneHme yTedek eMKOCTHOM Harpy3ky BMeCTE C NOACOEANHEHHBIM K HEN U3MEPUTESbHBIM
obopynoBaHMeEM OO0SMKHO ObiTb JOCTATOYHO BbICOKUM, YTOObI CHWXKEHME HAaMPSHKEHWS Ha BblKNo4yaTene B
pesynbTaTte oTekaHua 3apsagoB 3a Bpemsa 300 MC nocrne oKoHYaTesnbHOro raweHus ayru He npesbiwano 10%.

9.7.5 Mpu ucnbITaHUAX Ha OTKIOYEHUE HEHArpy>XEeHHbIX BO3AYLUHbIX FMHWUA MOTYT UCNOMb30BaTbCA
cnepytoLive BO3MOXHOCTMW NPeACTaBNeHNs eMKOCTHOW Harpy3ku:

a) npu TpeX(*)a3HbIX UCNbITaHUAX OOMYyCKaeTCA UCNOJMb30BaTb napasnieribHO CoeAUHEHHbIe JNMUHUK, a
TakKXe 3aMeHATb pealibHble TpeX(ba3HbIe JINHAN NOJNTHOCTbLIO UK 4YaCTU4HO KOHAEHCAaTOPHbIMU 6aTapeﬂMM;
pe3yrnbTrpyrLwiasa eMKOCTb NpA MO nocnenoBaTeNbHOCTUN OOMKHA ObIThb I'IpVI6ﬂI/I3VITeﬂbH0 B ABa pa3sa bonbLue
E€MKOCTH HyﬂeBOVI nocrieaoBaTesibHOCTW;

6) npn OA4HOMONMOCHbIX UCMbITAHUAX B Tpexcba3H0|7| cXxeme [aBe (ba3b| JIMHUN NPUCOEeaUNHAKTCA K
UCTOYHWKY HENOCPEOCTBEHHO, a TPEeTbA cpasa - 4yepes VICI'IbITyeMbII7I NOJHOC BbIKIKOYaTEeNA;

B) npn O4HOMOJIKCHbIX na6opaToprlx UCNbITaHUAX pealibHble JNTMHUKN OOMNYyCKaeTCA MNOJIHOCTbKO UIn



4YaCTU4YHO 3aMeHATb KOHAEeHCAaTOPHbIMWU 6aTape;|MM, a TaKXe ucnonb3oBaTb MNapannernbHoe coeguHeHune
npoBOOOB OTAENbHbLIX cbas JINHNN C BO3BPATOM TOKa 4epe3 3eMJ1i0 Ui NpoBOAHUK.

I'IpM 3amMeLlleHnn nnHnn COCpe,U,OTO‘-IeHHOVI €MKOCTbI0 MocriefoBaTeNlbHO C €MKOCTbl0 MOXeT ObITb
BBEOEH PE3UCTOP, CONPOTUBIIEHNE KOTOPOIro HE OOJTXHO MNpeBbILLaTh 5% emkocTHOro CconpoTuBneHuA.

9.7.6 VcnblTaHWa Ha OTKIHOYEHME €MKOCTHbLIX TOKOB Oonyckaetcqa npoBoAuTb MO CUHTETUMECKUM U
OPYrMM UCKYCCTBEHHbIM CxeMaM, eCJ11 NoKa3aHa BO3SMOXHOCTb UX NMPUMEHEHUA; 3TU CXeMbl U 0boCHOBaHMSA UX
MCMNOJIb30BaHUS 4OMMKHbI ObITb npveeneHbl B NPOTOKO1aX UCnbITaHWNA.

9.7.7 Tpu ncmbiTaHuax B TpexdasHbix cxemax (9.7.5, nepeuncrienms a) M 6)) MexaynonocHoe

UI'[
HanpsXxeHue O0OJMKHO ObITb HE MeHee F.

an O HOMOJIKOCHbIX na6opaTopr|x UCNbITaHUAX HanpsAXxXeHne Ha BblKINo4YaTernie HenocpencTtBeHHO
nepen ero oTkno4eHnemM goJmkKHO ObITb HE MEHee 3HaYeHus, pacc4nTaHHOro no d)opmyne

ECUH.}:I"II”\E’ (24)

Y
roe koacppurumeHt ¢ paBeH:

1,0 - npu MCMbITAHWAX Ha OTKIOYEHME KOHAEHCATOPHbLIX GaTapeit B cucTeMax C 3a3eMIleHHON
HenTpanbio;

1,2 - Npu UCnbITaHUAX Ha OTKIOYEHUE HeHarpy>xeHHbIX TNUHWI;

1,4 - nNpu ucNbITaHMSIX Ha OTKIKOYEHME KOHAEeHcaTopHbIX GaTapei B cuctemax C U30NMpOBaHHOM
HenTpanbto;

1,4 - NpY MCNbITAHUAX Ha OTKIIOYEHNE HEHATPY>KEHHBIX JIMHWIA MPU HANUYUN KOPOTKOrO 3aMblKaHUs Ha
3eMSt0 B O4HOW nnu aByx asax.

Mpu UCMbITaHUAX BbIKMOYATENS MO YacTsiM HanpsiXXeHue BblGMpatoT No Hauboree HarpyXeHHOM YacTu
nosoca BbIKMoYaTens.

Mpun NpoBeAeHUM UCTIBITAHWI HAMNPsXKeHWE NMPOMBILLIIEHHON YaCTOThbl CO CTOPOHBI UCTOYHMKA MUTAHMS U
MOCTOSAHHOE HanpshKeHWEe Ha eMKOCTM CrieayeT NoaaepxmBaTth He meHee 0,3 ¢ Mocre OTKMIoYeHNs Toka.

9.7.8 lNpun ncnbiITaHUAX HA KOMMYTaLMOHHYHO CMOCOBHOCTL MPU €MKOCTHbBIX TOKax MPOBOAAT onepauunm
OTKIMHOYEHUA UMW LUKITbl BKITIOYEHME-OTKITIOYE HUE.

I'Iepe/:l, nposegeHnem onepauunmn BKNOYEHNA Ha €eMKOCTU HEe OO0JMKeH OCTaBaTbCA 3apdaa.

I'IpM onepaunn BKIMKOYEHUA TOK AOO0JDKEeH MNOABIIATLCA MNpU (*)836 HanpsaXxeHwd, Haxogsiwencsa B
avanasoHe =15 ANEKTPU4HEeCKUX rpagycoe OT MOMEHTa BpPEeMEHWU, NMPU KOTOPOM HanpsaAxeHune npuHnmaet
aMnnnTygHoe 3Ha4deHune (ﬂpl/l TPEXNONMIOCHbIX UCNbITAHUAX - B oOHOM 13 (*383). Ecnu no ycnoBsuam pa60TbI
ucnbiTaTenbHO N YCTAHOBKM 3TO TpeGOBaHMe He MOXeT ObITb yAOBNETBOPEHO, AOoNnyCKaeTCcA nepen
NCNblITAHUAMU BbINOJTHUTb OOMOJTHUTETIbHO Tpe6yeM0e YMCNO OTAEJIbHbIX OI'IepaLI,VIﬁ BKIMOYEHUA.

HonyckaeTcs BbINONHATL onepauumn BKIMOYEHUS Ha TOK OTAENbHO, YMCINO onepaLuii - B COOTBETCTBUM C
Tabnvuammn 25 1 27, Npu 3TOM UCMbITAHUA B onepaL/Mn BKMIHYEeHUA AOMKHbI NpedLlecTBoBaTh UCMbITaHUSM B
uuknax BO, B KOTOpbIX Onepauys BKIOYEHUs BbiNonHAeTcs 6e3 Toka.

9.7.9 UcnbiTaHMa Bbikntoyatenen knacca C2 (c o4yeHb HU3KOW BEPOATHOCTLIO MOBTOPHbIX
npo6oeB)



9.7.9.1 lMepen MCMbITAHVAMWU Ha OTKMOYEHME U BKIMOYEHUE EMKOCTHbIX TOKOB NPOBOAAT MCMbITaHWS
BbIK/OYATENSA HAa KOMMYTALMOHHYIO CMOCOGHOCTL B pexume T60 (cm. Tabnuuy 22) nnu BbIMOMHAKT Tpu

OTKITHOYEHUS TOKA, 3HAYEHME KOTOPOro AOMKHO BbiTe He MeHee 0,6 f':'m:'“ . Mpv orpaHnYe HHbIX BO3MOXXHOCTSIX
UCrblTaTeNbHOW YCTaHOBKM [OMNyCcKaeTCcs MNPOBOAWUTb 3TU UCMbITAHWUS MPU  MOHWXKEHHbIX 3HAYEHMSIX
BO3BPALLAOLLErOCsl M BOCCTaHaBNVBAIOLLEIOCH HAMPSPKEHUA W HaMpPsiKeHWst BKMOYeHMsi. B npomexyTke
MeXay BbINOJSIHEHVMEM 3TUX UCTIbITAHUIA U UCTIbITAHUSIMWU Ha OTKITOUMEHWE W BKITOYEHWE EMKOCTHbBIX TOKOB He
JornyckaeTcsi npoBefeHvne paboT no o6CryXMBaHMIO MCMBITYEMOro BbikIoyaTens. [omnyckaeTcsl CHWKeHue
[JaBreHusa rasa Ha Bpemsi nepeMeLleHns BbIKNoYaTens B ApYryto UCMbITaTENbHYIO KaMepy.

9.7.9.2 VcnbiTaTtenbHble pPeXxuMbl U YCrOBUA NPOBEAEHUA UCMbITAHUA Ha KOMMYTaLUO €MKOCTHbIX
TOKOB MpuBeaeHbl B Tabnuue 24.

Tabnuua 24 - Pexumbl ncnblTaHUM BblkNoYaTenen knacca C2

Pexum HanpsixkeHue uenen [asneHve B Tok, % HOPMUPOBAHHOIO Onepaunv unn
ncnblTaHn yrnpaBneHusi npvBoge 1 B €MKOCTHOr0 TOKa OTKIHYEeHUs LMKl Onepaumn
n nomntcax
1 MakcumanbHoe MuHumanbHoe O110 o 40 (0]
2 MakcumanbHoe HomunHanbHoe He meHee 100 O n BO unn BO

9.7.9.3 [ina yoobcTBa NpoBedeHNs UCMbITaHWUIA AOMNYCKaeTCs BbIMOMHATL Uyknbl BO npu npoBeaeHum
ucnbiTaTenbHoOro pexunva 1.

9.7.9.4 |_|pl/l onpeneneHnm MMHMMaribHOro BpeMeHn oyrm MOMeHT pa3MblKaHUA KOHTAakTOB U3MEHAETCA
OT OnbiTa K OnbITy C nHTEepBanamMmn npmMMmepHo 6 SNEKTPUHECKUX rpagycos. OTK ONbITbl 3aC4YUTLIBAKOTCS npu
UCMbITaHNAX B COOTBETCTBYHLLINX PEXNMAX.

9.7.9.5 Yucno onbIToB, MPOBOAUMbIX MPY TPEXMOSMOCHBLIX Y OAHOMOSIFOCHBIX UCTBITAHUAX BhIKNoYaTenemn
B pexumax 1 n 2, n nocrieaoBaTenbHOCTL X MPOBEAEHUA NpMBEeAEHbI B Tabnuue 25.

Tabnuua 25 - Ynicno onbITOB U NoCrefoBaTENbHOCTb MX MPOBEAEHMS NMPU UCTIbITAHUAX HA OTKITIOYEHUE
€MKOCTHbIX TOKOB BbIkNtoYaTensamu knacca C2

Pexum Cepu OTknoyeHne OTknoyeHne YcnoBusa npoBeaeHns OnbIToB
ncnbITaHn A BO3QYLUHbIX KOHAEeHCaTopHbI
n onbITO NUHWIA x baTapen
B
Tpexn | ogHon | Tpexn | oAHon
o- o- o- o-
TIIOCHO | MKOCHO | JOCHO | NHOCHO
e e e e
1 2 3 4 5 6 7
1 1.1 4x0 12x0 4x0 12xO | MNpyn ogHOW MNONsPHOCTM TOKa C WHTepBanamu
M3MeHeHnss a3bl TOKAa B MOMEHT pa3sMblkaHus
KOHTaKTOB OKOMo 15 anekTpuyeckmx rpagycos
1.2 6x0 6x0 6x0 6x0 Mpw Ton xe NonsapHOCT Toka, 4To u B cepun 1.1, n
MWHMManbHOM BpeEMEHU Oyru
1.3 4x0 12x0 4x0 12xO | MNpy NoNsSAPHOCTU TOKa, NMPOTMBOMNOIIOXHOW Cepusim
1.1 n 1.2, nHTepBanamm uameHeHust asbl TOKa B
MOMEHT  pasMblkaHuUsi  KOHTakToB  okorio 15
3MEeKTPUYECKMX rpaycoB
1.4 6x0 6x0 6x0 6x0 Mpn TOM Xe NONAPHOCTM TOKa, YTO U B cepun 1.3, un
MWHMManbHOM BpEMEHW Ayru
15 4x0 12x0 4x0 12xO | MNpn nwboli nonsipHOCTM Toka C WHTepBanamu
M3MEHeHNss as3bl TOKa B MOMEHT pasMblkaHus
KOHTaKTOB OKOMo 15 anekTpuyeckmx rpagycos
2 2.1 4xBO 6x0 4xBO | 12xBO | Npn ogHOM MONSIPHOCTM TOKa C MHTepBanamu
n M3MEHeHNst as3bl TOKAa B MOMEHT pa3MblKaHUSA




6xBO KOHTaKTOB OKOMno 15 anekTpuyeckunx rpagycos - Ans
rpacp 3, 5, 6 n 30 anekTpuyeckux rpagycos Ans

rpadgobl 4
2.2 6xBO 3x0O 32xBO | 42xBO | Mpu TOW Xe NONsApHOCTM TOKa, YTO 1 B cepumn 2.1 u
" MWUHMMarbHOM BpeMeHU oyru

3xBO

2.3 4xBO 6x0 4xBO | 12xBO | MNpu nonsipHOCTU TOKa, MPOTMBOMOMOXHOW CepusiM
" 2.1 n 2.2, ¢ nHTepBanamm U3MeHeHnss asbl TOKa B

6xBO MOMEHT  pa3MblKaHWsi  KOHTaktoB  okorno 15

aneKTpuYeckmx rpagycos - ansa rpad 3, 5, 6 n 30

3MNeKTPUYECKMX rpadycoB Ans rpadbl 4

2.4 6xBO 3x0 32xBO | 42xBO | NMpu ToW e NonsipHOCTM TOKa, YTo U B cepun 2.3, u

n MWHMManbHOM BpeMeHu Ayru
3xBO
25 4xBO 6x0 8xBO | 12xBO | NMpwn nwbo nonspHOCTM TOKa C MWHTepBanamu
n M3MeHeHUs1 as3bl TOKa B MOMEHT pa3sMblkaHus
6xBO KOHTaKTOB OKONO 15 aneKkTpu4eckunx rpagycos

MpumeyaHue - O- onepaund OTKIKYEeHUA; BO - uMkn BKIMOYEHME-OTKIIOYEHUE.

9.7.10 UcnbiTaHnAa BbikNovaTtenen knacca C1 (c HU3KOM BepOATHOCTLI0 NOBTOPHbIX NPO60eB)

9.7.10.1 UcnbiTaHns nNpoBoAAT Ha HOBOM (BOCCTaHOBMEHHOM) BbikMovaTene 06e3 npeaBapuTernbHbIX
KOMMY TaL M TOKOB KOPOTKOIO 3aMbIKaHMsI.

9.7.10.2 UcnblTaTenbHbIE PEXUMbI U YCIOBUS MPOBEOAEHUS UCMbITAHWMA HAa KOMMYTaUMIO €MKOCTHbIX
TOKOB MpuBeaeHbl B Tabnuue 26.

Tabnuua 26 - Pexunmsl ncnbiTaHUi BeikntoyaTenen knacca C1

Pexum HanpsxeHue uenen [asneHuve Tok, B % HOpMUPOBAHHOIO Onepauuu nnu
UCMbITaHNI yrnpaBneHusi B MpuBOJE 1 B €MKOCTHOro ToKa UMKIbI Onepaumvn
nonkcax OTKIOYEHNSsI
1 MakcumanbHoe HomuHanbHoe O110 o 40 O
2 MakcumansHoe HomunHanbHoe He meHee 100 BO

9.7.10.3 ins yno6cTBa NpoBeAeHMsI UCMIbITAHWUIA OMYyCKaeTCs BbINOMHATL Lwknbl BO npu npoBegeHum
ucnbiTatenbHOro pexunmva 1.

9.7.10.4 lNMpw onpegeneHMn MUHUMAarbHOrO BpeMEHU OYrY MOMEHT pa3MblKaHWA KOHTAKTOB U3MEHSETCH
OT OnblTa K OMbITy C WHTEpBanamm OKONO 6 3NEKTPUYECKUX rpagycoB. OTU OMbITbl 3aCYMTLIBAKOT MPU
UCMbITAHVAX B COOTBETCTBYHOLLIMX PEXMMAX.

9.7.10.5 Yucno onbITOB, BLINOMHAEMbIX MPU TPEXMOMOCHBIX W OAHOMOMOCHLIX UCMLITAHUAX
BbIKIOYaTeNel Ha OTKIIOYEHNE HeHarpyXeHHbIX BO3OYLUHbIX IMHUIA U KOHOEHCaTOpHbIX 6aTapeii B pexumax 1
M 2, U NocneaoBaTenbHOCTb UX NpoBeAeHVs NpuBeaeHsb! B Tabnuue 27.

Tabnuua 27 - Yicno onbITOB U NocreaoBaTeNbHOCTb MX nposeneHund npn ncnblTaHMAX Ha OTKIMKO4YEeHNe
€MKOCTHbIX TOKOB BbIKItouaTensimu kracca C1

Pexum Cepus Onepaumu Ycnosusa npoBeaeHns onbIToB
UCMbITaHWI OnbITOB WU LMKNb
1 1.1 6x0 Mpy ogHOM NONAPHOCTU TOKA C UHTEPBaNaMm M3MeHeHus hasbl Toka

B MOMEHT pa3MblkaHWsi KOHTakToB okono 30 SnekTpuyeckmnx
rpagycos

1.2 3x0 Mpwn TOM Xe NoNsIPHOCTM TOKa, 4YTO 1 B cepun 1.1, 1 MMHMManNbHOM
BPEMEHMN AyrK

1.3 3x0O Mpyn nonspHOCTU TOKa, NpoTuBononoxHon cepuam 1.1 n 1.2, u
MUHUManbHOM BPEMEHU YT

1.4 6x0 Mpw Tow >xe NONAPHOCTU TOKa, 4TO 1 B cepun 1.3, N MakcumarnbHOM
BpeMeHU Oyrn




15 6x0 Mpn niobon NoONsSpHOCTU TOKa C MHTEpBanaMn nsmMeHeHus dasbl
TOKa B MOMEHT pa3MblKaHUsi KOHTAKTOB OKOMo 30 3neKkTpu4ecKmx
rpagycos

2 2.1 6xBO Mpy ogHOM NONAPHOCTU TOKa C UHTEpPBanaMu n3MeHeHus pasbl Toka

B MOMEHT pasMblkaHUA KOHTakToB OKoro 30 3nekTpu4ecKkmx
rpagycos

2.2 3xBO Mpwn TOW Xe NONSIPHOCTM TOKa, YTO 1 B cepun 2.1, 1 MUHMManbHOM
BPEMEHM AyrK

2.3 3xBO Mpy nongpHOCTM ToKa, NPOTMBOMOMOXHOW cepusim 2.1 1 2.2, 1
MUHWManbHOM BPEMEHU YT

2.4 6xBO Mpw Tow ke NONSAPHOCTU TOKa, YTO U B cepun 2.4, 1 MakcumarbHOM
BPEMEHM YK

2.5 6xBO Mpu ntobol NonsipHOCTM ToKa C MHTepBanamu uaMeHeHust dasbl
TOKA B MOMEHT pa3MblKaHUSA KOHTaKTOB OKOMo 30 3neKTpu4ecKux
rpagycos

MpumeyaHue - O - onepaumns oTknoYeHns; BO - umkn BKMIOYEHME-OTKITIOYEHE.

9.7.11 B OOMONHEHME K UCTIbITAHUAM B HOPMAaIibHOM PEXMME OTKIIOUYEHUS HEHArpy>Xe HHOW BO3OYLLHOM
nuHUM (cm. 9.7.9, 9.7.10) AosmkHbI ObITb NPOBEAEHBI UCTILITAHUA HA OTKIKOUYEHUE HEHArpy>XeHHOW TpexdasHon
JIMHUU NPU HANMU4Ynn KOPOTKOIro 3aMblKaHUA Ha 3eMIo B OLI,HOI7I nnn oByx cpasax.

Ey
Mpn ogHodasHbIX UCMbITAHMAX HaNpPsKeHWe MpuHMMatoT B cooTBeTcTBMM ¢ 9.7.7 ( 7% 1,4).
HopmupoBaHHbIN TOK OTKMOYEHUsT yBenudiueatoT B 1,25 pasa no cpaBHeEHUO C yKa3aHHbIM B 6.8.1.

Mpouenypy vcnbITaHW NPUHUMAKOT B cooTBeTcTBUM € 9.7.8, 9.7.9, 9.7.10, ogHako 4ucno onepauun O n
umkros BO BO Bcex pexxumax ymeHbLUaloT B ABa pasa.

Ecnn wvcnbiTanusa, npegycMOTPeHHble HACTOALLMM MyHKTOM, BbIMOSMHAIOTCA MNPW Yucie onepauun,
ykasaHHom B 9.7.9, 9.7.10, To ucnbiTaHua B cootBeTcTBum ¢ 9.7.9, 9.7.10 gonyckaeTcsa He NPOBOAUTb.

9.7.12 Bblknoyatenb CYMTAlOT BbIAEPXKABLUUM UCMBITAHUA HA OTKMOYEHWE EMKOCTHbIX TOKOB, €Cnuv
BbINOJTHEHBI CEeAYHoLLMe YCIOBUSA:

a) BO BpeMsi BbIMOSIHEHMS] BCEX UCTbITATENbHbIX PEXUMOB AN BhiKMovaTenen knacca C2 He 6bino Hu
OLHOr0 MOBTOPHOIO MPOOOS M BHELLUHUX MPU3HAKOB OTKIIOHEHWUS OT HOPMarsbHOW paboThbl BhbIKMOYaTENs,
yKasaHHbIX B 9.6.2.6;

6) nocrie UcnbiTaHUN COCTOSIHUE BbIKNKOYaTENS COOTBEeTCTBYET clefylunm Tpe6OBaHl/I$| M:

- onepauun BKIOYEHWs] U OTKIIOYEHWs! BbIKIOYaTenNsl Npu OTCYTCTBUM TOKa B €ro [rMaBHOW LEenu
npovcxoasT ucnpaeHo. Bpemsi cpabaTbiBaHUs BbIKIloYaTeNs He U3MEHWIOCh CYLLIECTBEHHO MO CPaBHEHWUIO C
€ro 3HayeHveMm [0 WCTbITaHuiA. [Ins KOHTpOsns BpeMeHu cpabaTbiBaHWs MOCIe MCMbITaHUA AOIKHbI ObiTh
BbIMOJTHEHbI OMepaLyMn BKIOYEHNUs 1 OTKMoYeHVst 6e3 Toka, onpeaernieHbl COGCTBEHHbIE BPEMSI BKITOUEHMS U
BPEMSI OTKITIOYEHMSI MPY HOMUHASbHOM HaMPSKEHUM Ha 3aXKMMax 3NeKTPUYECKMX YCTPOMCTB NpUBOAa;

- COCTOdAHME TTNaBHbIX KOHTAKTOB (onnaBneHme NOBEPXHOCTU, KOHTAKTHOE naBneHme) obecneynBaeT
BO3MOXHOCTb ANUTENIBHOIo MNponyckaHnA 4epel3 HUX TOKa, paBHONoO HOMUWHaAllbHOMY. |_|pl/I 3TOM And
BblkntouaTenen knacca C2 temnepartypa He gorpkHa bonee yem Ha 10 °C npeBblwaTh YCTAHOBMEHHbLIE MO
rOCT 8024;

- ecnv npu ncnbiTaHUAX nMen Mecto I'IOBTOprIIZ I'IpOﬁOIZ M MakCUMMarbHOE 3Ha4YeHMEe HanpaxeHua npu
npo6oe ObINO HWXE MaKCMMarbHOrO 3HaYeHus HanpsaxeHua no 9.3.5, TO NpPoOBOOAT UCNbITAHUA U3oNALUN B
cootBetcTBUN C 9.3.5. I'Iocne,qyrol.u,mﬁ OCMOTp LOOJDKEeH noaTreepAutb OTCYTCTBUE ClenoB ﬂp060$l Ha
M30NALNOHHbLIX MOBEPXHOCTAX MeXAY Ayroracnutersrib HblMn U rmaBHbIMU KOHTaKTaMW.

Ons BaKyYMHbIX BbIkNtovaTenen ucnbiranus no 9.3.5 obs3arenbHbl, HE3aBUCUMO OT HanNu4us ﬂpOGOGB.

Ecnn npu vcnbiTaHuax, NnpoBoguMbix B cootBeTcTBUM ¢ 9.7.9, 9.7.10 vnn 9.7.11, npousoLuen oguH



I'IOBTOprIIZ np060|7|, TO COOTBETCTBYHOLAA cepud ncnbiTaHUA MOXeT ObITb NOBTOpPEHa be3 NPOMEXYTOYHOIo
06CJ'Iy)KMBaHI/IF| BblkNovaTens. Bbiknouatens cuurtaroT BblAepXaBLUMM UCMbITAHUA, €CIlin MNMPU MOBTOPHbIX
UCNbITaHUAX HXN OO HOIo NOBTOPHOIro r|p060$| He Obino.

9.7.13 BbikntouaTenb knacca C2 moxeT ObiTb nNepekBanudpuumposaH B knacc C1, ecnu nocrne
UCMbITAHUA COCTOSIHME BbIKMOYATENS COOTBETCTBYEeT TpeboBaHuaAM 9.7.12, nepeuncrnieHue 6), a 4ucno
MOBTOPHBIX MPOOOEB COOTBETCTBYET MPUBEAEHHOMY HUXE:

- MpY BbINOJTHEHUM UCTILITAHWI HA OTKIOYEHME HEHAarpy>XEHHOM BO3QYLUHON NIMHMM B pexxuMax 1 n 2 no
9.7.9.5 (96 onbITOB - B CITy4ae 04HOMOJIIOCHBLIX UCTIbITAHWI 1 48 ONbITOB - B CrlyYae TPEXMNOMHOCHbBIX UCTbITAHNIA)
Obli1 0QMH UK ABa NOBTOPHBIX MPOGOS, 1 MPU 3TOM NOBTOPHbIE UCTbITAHMA Mo 9.7.12 He NPOBOAUIIUC;

- NpW BbIMOSTHEHUM UCMbITAHWUI Ha OTKIOYEHWE HEHAarpyXeHHO M BO34YLUHON NUHMM B pexxuMax 1 n 2 no
9.7.9.5 (96 onbITOB - B CIly4ae 04HOMOJIFOCHBLIX UCTIBITAHWI 1 48 ONbITOB - B CryYae TPEXMNOMHOCHbBIX UCTbITAHNIA)
OblN OAMH MOBTOPHbLIA NPOGOW, MpYM 3TOM MPU MOBTOPHBIX WUCMBLITAHUAX Takke WMenuM MecTo npobowu
He3aBMUCUMO OT UX Yncna,

- NPW BbIMOJTHEHNM UCTILITAHWI Ha OTKIMOYEHMEe KoHAeHcaTopHoW 6aTtapeun B pexxumax 1 n2 no 9.7.10.5
(168 onbITOB - B Criy4ae 04HONOSOCHBIX UCMbITaHWI 1 104 onbITa - B cryYae TPEXMNOMNOCHbIX UCMbITaHUi) 6b1no
He 6onee NATK NOBTOPHbIX NPO6OEB, NMPU 3TOM MOBTOPHbIE UCMbITAHUA HE MPOBOAUINCE;

- NpW BbINOSTHEHNM UCTILITAHWI Ha OTKIOYEHME KOHAEeHcaTopHOM 6aTtapeun B pexxumax 1 n 2 no 9.7.10.5
(168 onbITOB - B Cry4ae 04HOMOJMOCHBIX UcnbiTaHui 1 104 onbiTa - B criydae TPEXMNOJIOCHBLIX UCMbITaHWI) Obin

OOuH ﬂOBTOprIIZ |'|po60|7|, NP 3TOM MPU NOBTOPHbLIX UCMBbITAHUAX TAKXXE MMEJTN MECTO npo60|/1, He3aBUCUMO OT
nxyucna.

9.8 UcnbiTaHWe Ha OTKIMOYEHME TOKa LUYHTUPYIOLEero peaktopa
U 2

9.8.1 Bbikntoyatenun ¢~ ¥M T 110 kB, npegHasHadeHHble AN KOMMyTaLMM TOKa LUYHTUPYHOLLETO
peakTopa, UCMbITbIBAOT Ha OTKMIOYEHME TOKa peakTopa B pexuMax U obbeme, yKkasaHHbIX B HaCTOSALLIEM
pasgene.

McnbiTyeMbin BbIkNoYaTenb [OSMKEH COOTBETCTBOBaThb TpeboBanuaM 9.6.2.1-9.6.2.4. UcnbiraHus
BbIKMNOYaTeNs MO YacTaMm - B cooTBeTcTBUM € 9.6.8.

9.8.2 VcTOoYHWK NUTaHUA JOSmMKeH COOTBETCTBOBATL CreaytLmMM TpeboBaHusIM:

a) YacTtoTa Toka - B gmanasoHe (5014) Iy;

0) mocne OTKIIOYEHUS TOKa HaMPSXKEHME Ha UCTOYHKKE He OOJMKHO usMeHsiTbes 6onee yem Ha 10%;

B) TOK KOPOTKOrO 3aMblKaHWA WCTOYHMKA HE [OOMKEH MpeBbillaTh HOMMUHANbLHOMO TOKa OTKIOYEeHMs
BbIKITIOYaTENS;

) EMKOCTb CXeMbl CO CTOPOHbI UCTOYHMKA AOIMKHA ObITb 60MbLUe eMKOCTU CXeMbl CO CTOPOHbI peakTopa
He MmeHee Yyem B 10 pas;

) napameTtpbl [MBH He HOpMUpyIOT.

9.8.3 an/I TPEXNOJMOCHbLIX WUCMNbITAHUAX HeI7ITpaJ'IM UCTOYHMKa NUTaHuUA W Harpy3kKu OOJDKHbI ObITb
3a3eMIieHbl.

NHOYKTVBHOCTb COEOMHUTESNbHBIX NPOBOOOB HE HOPMMPYKOT, HO OHAa AOMKHa OblTb MWHUMATbHO
BO3MOXXHOW.

9.8.4 Harpyska gormkHa COCTOsITb M3 peakTopa (C »KeneaHbiM cepAeyvHVKoM uin 6e3 cepaeyHuka nnéo
coyeTaHue TpaHcopmMaTopa C PeakTopoM), LUYHTUPYIOWMX €MKOCTEel M pe3ucTopoB, MOAOOpaHHbIX Tak,



4yTOObI COBCTBEHHOE NEPeXoaHOe HanpsihKeHWe Ha Harpyske GbINIo He MEHEE XXECTKMUM, YeM NpeacTaBrieHHoe B
Tabnuue 28.

Tabnuua 28 - HOpMMpOBaHHbIe XapaKTepucTukun COBOCTBEHHOTO nepexogHoro HanpaXxeHuda Ha Harpyske
Npn OTKIMKOYEHNUN TOKa LWYHTUPYHOLLEro peakropa

HomwuHanbHoe XapaktepucTukm cobCTBEHHOrO NEPEXOHOro HanpskeHus (B COOTBETCTBUM C PUCYHKOM 4)
HanpsxeHune, kB
C i3
HanpsbkeHve , Bpems , MKC
kB
npu HOPMUPOBAHHOM TOKE npu MUHUMarnbHOM TOKe
OTKII0YEHNS OTKIIOYEHNS

110 195 97 172
150 232 114 202
220 390 166 295
330 560 202 359
500 813 243 432
750 641 294 521
Kpueas MNBH umeeT dopmy ( 1=cose ).

Uy = Ugp/2/3°19

<

>
[ONs BbIKNoYaTenem ¢ UH':""‘ 220 kB 1 2600 n® - ons BbIKNOYaTENen ¢ UH':'H ~ 220 kB.

i
3Ha4YeHuA 3 onpeaeneHbl No cpegHeMy 3Ha4YEeHNUI0 eMKOCTU Harpy3ku 1750 n®

BbikntoyaTenb UCMbITbIBAIOT B COOTBETCTBMU C 6.9.2 npu ABYX 3HAYEHMSIX TOKa:
- HOPMUPOBAHHOM TOKE OTKIMOYEHWS;
- MUHUMAIbHO JOMYCTUMOM TOKeE.

9.8.5 I'Ipvl TPEXMNOJNCHbIX UCMbITaHUAX UCNbITaTENIbHOE HaNpsAXeHWe, U3SMepPeHHOE MeXxay (*)a3aMI/I B

&
MeCTE yCTaHOBKUW BbIKIMKO4YaTES1A HEMNOCPEeACTBEHHO nepen OTKIo4YeHneM, O0JHKHO ObITb paBHO P

Mpn OOHOMOSMOCHBIX NTAabopaToOpHbIX WUCMBITAHUAX HampsiKeHWe, M3MEpeHHoe B MeCTe YCTaHOBKU

UI-[.p ’f"-)@ .

BblIKNO4aTenda HenocpeacTtBeHHO nepen oTknto4YeHneMm, OoJMKHO ObITb paBHO

9.8.6 Kak npu TpexnonocHbIX, Tak U NPy OAHOMOMOCHbLIX UCTbITAHUSX BbIMOMHAT 20 OTKMYEHUA Lenu
C HOPMUPOBAHHBIM TOKOM M 20 OTKMKOYEHUIA LENU C MUHUMASIbHBIM TOKOM C UHTEepBanamMmu nsMeHeHus dasbl
TOKa B MOMEHT pa3MblKaHWA KOHTAKTOB OKOJSI0 9 MEeKTPUYECKUX rpagyCoB - MPW TPEXMOMOCHbLIX UCTMbITaHUAX U
okono 18 anekTpuyeckux rpagycoB - Mpy O4HOMOMOCHBIX UCNbITAHUAX.

B cny4yae O4HOMNOJIHOCHbIX MCMbITAHUIA OONOJTHUTENBLHO npoBOAAT UCNbITaHUA NP MUHUMAJIbHOM TOKE,
[OJIPKHO ObITb caenaHo 18 oTkMYeHun npn T€X 3HA4YEHUAX ONNUTENbHOCTU OAYTKU, NPU KOTOPbIX UMEJIn MeCTO
NOBTOPHbIE 3a)KUraHua Oyru. LWecTb onbiTOB NpoBOOAT Npu TOW ONUTENIBHOCTU ayru, npun KOTOpOVI HanpaxXeHue

NMOBTOPHOrO 3aXkuUraHus B (cMm. pucyHok 15) 6biO0 HamMBONbLUMM, LWECTb OMbITOB - MPWU YBEITMYEHHO
ONUTENbHOCTY AYrn, NONy4YeHHOW B pedynbTaTe CMeLLEeHNS dhasbl TOKa B MOMEHT pa3MblKaHUSA KOHTaKToB Ha 9
ANEKTPUYECKMX rPaayCoB Ha3ag, W LeCTb OMbITOB - NPU YMEHbLUEHHOW ONUTENBHOCTU OYrik, NONyYeHHON B
pesynbTate cMeLleHns hadbl TOKa B MOMEHT pas3MblKaHUsi KOHTAKTOB Ha 9 aNeKTpu4ecKkux rpagycos Bnepes.
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0. amnnuTyga asHoro BO3BPALLAMOLLErocs HaMpsiKEHWUs OTHOCUTENbHO 3eMnK; = 2 - HanpsiXeHwve
B =t T

I
Ha ayre BblKnio4artens, a. HanpsXeHne B MOMEHT cpe3a TOKa OTHOCUTEITbHO 3eMI1i; "R ok

i
nepeHanpa>xeHmnd OTHOCUTEJIbHO 3€MITN, BbISBBAHHOIO Cpe3OM TOKa, ™ o.nuk BOCCTaHaBJ1MBakoLWErocqd

i
HanpaXxXeHnAa OTHOCUTENIbHO 3eMIu; F - MakcumanbHoe nepeHanpsaXxeHne OTHOCUTENTbHO 3eMIn (paBHO

Yma Wy AR
nnn , €CIMN HEeT MOBTOPHbIX 3a)KVII'aHVIVI), - MaKcuMmMmalibHOE WM3MEeHEHWNe HanpsAXeHua npu

i i
NMOBTOPHOM 3aXXUraHuu, L HanpaXxeHme Ha BbIKno4yaTene npu nOoBTOPHOM 3aXUraHuu, Fooommk
BOCCTaHaBITIMBaAOLLIEroCA HanpAaXeHua Ha BblKrno4vaTene

PucyHok 15 - MNepexofHoe HanpshkeHue Ha Harpyske Npy O4HOMOMIOCHOM OTKITOYEHU LY HTMPYIOLLIEro
peakTopa

Ecnu B pexumMe npu OTKIMIOYEHUM MUHUMAMBHOTO TOKa He BGbINO MOBTOPHLIX 3aXKWUraHWii, TO B Cepum
[OMOMHUTENbHBIX OO HOMOOCHBIX UCMLITAHMIA LIECTb OMbITOB AOMKHO BbiTb NPOBEAEHO NMPU MUHUMATIEHOM
BpeMeH ayri, WeCTb OMbITOB - NPY YBENUYEHHO N ONUTENBLHOCTM Oy, NOJyYeHHON B pe3ynbTaTe CMeLLeHNs
(basbl TOKa B MOMEHT pa3MbIKaHWs KOHTaKTOB Ha 9 aMeKTpUYECKX rpadycoB Hasaf, U WeCTb OMbITOB - MpK
nogaye KomaHabl Ha OTKMIOYEHME TMO3Xe, YeM MPU MUHMMASbHOM BpPEeMEHM Oyrv Ha 9 SneKTPUYECKUX
rpagycos.

9.8.7 TMpu WcrbITaHUAX PErUCTPUPYIOT Ha OCUWINIOrpaMMe WU C MOMOLUbI0 APYrMX MeTohoB,
obecneyvrBaloLLX HEOGXOA UMY TOYHOCTL M pasBepTKy, criedylolime napamMeTpbi:

- pasHoe HanpsiKeHWe CO CTOPOHbI UCTOYHMKA NUTaHWS;
- Hanpsi>XeHWe Ha BbIKMOYaTerne;

- pasHoe HanpsKeHWe Ha Harpyske (peakTtope);

- TOK Yepe3s BbIKMNoYaTenb.

3anucy HanpsikeHVst JOMKHbI MO3BONATL ONpeaenuTb 3HAYeHUs! creayomMX BennYmH (CM. pUCYHOK
15), KOoTopble OOMKHbI ObITb NPMBEAEHbI B MPOTOKOE WUCTbITAHWIA



i .
™ME - NpuHyQUTENbHBIN MWK HAMPSHXKEHUA UCTOYHMKA NMUTaHWS OTHOCUTENBHO 3EMIK;
i
- HavarbHOEe HanpsikeHWe B MOMEHT cpe3a TOKa;
By “may.
- MK BOCCTaHaBMMBaloLL,Erocs Hanpsi>keHus (ecnv oH 6onee );

i
L HanpaXeHwe Ha BblKIo4vaTesie B MOMEHT NMOBTOPHOIo 3aXXuraHua unm I'Ip060ﬂ.

Mo corrnacoBaHUiO MeXZy M3roTOBUTENEM U MOTpebutenem Takke yKasblBalT TOKM cpe3a W KpuBble
HapacTaHWs 3MEKTPUYECKON MPOYHOCTM MEXAY KOHTaKTaMy BbIKIoYaTens.

YKkasaHHble napamMeTpbl U XapakTepUCTUKM UCMONb3YIOTCA ANs OUEHKWM NepeHanpsbkeHWn B criyvae
NPUMEHEHWSI PEaKTOPOB, XapaKTEPUCTMKM KOTOPbIX OTNMYAOTCA OT UCMbITYyeMOM Harpy3kn. MeToamka Takom
OLIEHKW HACTOSALLMM CTaHOapTOM He paccMaTpuBaeTes.

9.8.8 BblknoyaTens cuuTtaroT BblAEepXaBLWNM UCMbITaHNA Ha OTKMKYEHWE TOKa LWYHTUpyoLero
peaKkTopa, eCnu BbINOJIHEHbI CreayrLuime yCcroBusa:

a) BbIKItO4aTes1b OTKIMIOYIT TOK peaKTopa BO BCEX OMnblTaxX;

0) BO Bpemsi BbINOSIHEHMS BCEX UCMbITATENbHBIX PEXMMOB He Habnoganocb BHELHUX MPU3HAKOB
OTKIMOHEHVs1 OT HOpMarbHOW paboThbl BbIKMOYaTENSs, Yka3aHHbIX B 9.6.2.6;

B) nocrie UcnbiTaHW COCTOAHME BbIKMOYaTENA COOTBETCTBYET CrieayrLuinm TpeGOBaHI/IFI M:

- onepauun BKIOYEHWs] U OTKIIOYEHWs! BbIKIOYaTeNsl NMpu OTCYTCTBUM TOKa B €ro [MaBHOW LEenu
npovcxoasT ucnpasHo. COGCTBEHHOE BpeMsi BKITOUEHMS 1 BPEMSI OTKITIOYEHWS BbIKIoYaTesNsl He M3MEHUINCh
CYLLECTBEHHO MO CPABHEHUIO C X 3HAYEHUSIMU OO MCMbITaHUIA. NS KOHTPOSS BpeMeH cpabaTbiBaHus nocre
UCMbITaHWUIA JOSKHbI ObITb BbINOSTHEHbI ONEpaLMn BKITOYEHNS 1 OTKMoYeHMs 6e3 Toka (XoriocThle onepauum),
onpeaeneHsbl COBCTBEHHbIE BPpeMeHa BKMIOYEHUS U OTKIOUYEHMSA MPW HOMUHATLHOM HaMPsXKeHUN Ha 3axknmax
3MNEKTPUYECKMX YCTPOICTB NPMBOAA;

- COCTOSIHME T[NaBHbIX KOHTaKTOB (OnfaBfieHWe MNOBEPXHOCTW, KOHTAKTHOE JaBreHue, ceobopa
nepeaBwkeHns) obecneymBaeT BO3MOXHOCTb [ASMTEMbHOMO MPOMyCKaHWs 4Yepe3 HMX ToKa, pPaBHOMo
HOMWHaTbHOMY;

- npu pa36op|<e M OCMOTpE BbIKNM4YaTena nocne ucnbiTaHum YCTaHOBJIEHO, YTO NMOBTOPHbIE 3aXXUraHuA
ayru npoucxogunu TonbkKo Mexay gyroracutesibHbIMU KOHTaKTaMu, OTCYTCTBYHOT Clne bl BO3HUKHOBEHUA OYTA
Ha He npegHa3Ha4YeHHbIX A51d 3TOro afieMeHTax BbIKIo4YaTend.

9.9 UcnbiTaHusA Ha paguonomexm
9.9.1 CootBeTcTBME BbLIKMO4YaTENs TpeboBaHusiM 6.10 nNpoBepsAldT METOAOM HEMOCPEACTBEHHOMO
U3MEpPEHNS HaMpPsHKeHNS pagmonomMex.

9.9.2 WcnbiTaHua npoBOAAT Ha O4HOM MOSOCEe BbIKMOYaATENs MPW BKALOYEHHOM WU OTKIOYEHHOM
nonoxeHusix. Bce BcnomoraTtesnbHble YCTPOWCTBA, BIUAIOLLME HA pagMoOrNoMexu, HanpuMep LUYHTUpyloLme
KOHOEHCaTopbl, KonbLa ANs BblpaBHMBAHUA pacnpeferieHus HanpshKeHws, MNPOBOOHWKM  BbICOKOrO
Hanmeeva, OOJDKHbI 6I:ITb yCTaHOBJ'IeHbI Ha NonKcCe BbIKNK4aTend.

WcnbiTaTenbHoe HanpsixXeHve NpuknagbisatoT cnegyolwmm obpasom:

- BO BKIMKOYEHHOM NOJIOXEeHUN - Mexay BbiBOOaMU 1N 3a3eMinieHHbIM OCHOBaHUEM;

- B OTK/MKOYEHHOM noJNioXeHun - mMexay OoAHMM BbiIBOOAOM U BTOPbIM BbiIBOOAOM, CO€OMHEHHbIM C
3a3eMIieHHbIM OCHOBaHMeM; €Clin BblKro4vaTtesllb Mveet HEeCUMMETPUYHYHD KOHCTPYKUWUKO, TO WUCMNbITaHUA



NpoBOOAT NpW Nnogadvye HanpAaXeHuda cHadana Ha OAuH BbiBO, 3aTEM - Ha BTOpOVI.

Koprlyc, 6ak, ocHoBaHve U1 apyrme HopMalsibHO 3a3eMIieHHble YaCTu OOJDKHbI ObITb npucoeauHeHbl K
3emne. Heobxogumo NMPUHATbL MeEpHhlI, 4yToObl M30exaTb BMUAHUA Ha N3MEPEHUA 3a3eMJIEHHbIX WU
He3a3eMIeHHbIX 0ObLEKTOB, pacnonioXXeHHbIX BONM3NM BbIKNOYaTENs, a Takke WucnblTaTefnlbHON U
M3MepVITeﬂbHOl7I uenu.

BbiknioyaTenb OoMmKeH BbiTb CyxvMm M YUCTbIM. Ero Temnepatypa gosmkHa GbiTb NpubnusnTenbsHO paBHa
TemnepaTtype B MOMELLEHUM, B KOTOPOM MPOBOAAT WchbiTaHve. [lepen npoBedeHWEM UCMBbITAHUA Ha
paguonomexu B TedeHue 2 Y BbiKMoYaTerb He crieflyeT noaseprate UCMbITaHUAM 3MNEKTPUYECKON NPOYHOCTY
M30MALMN.

WcnbiTaTenbHas uemnb He AomkHa BbiTb UCTOYHMKOM pPaavornomex, 3HaYeHUs KOTOPbIX MPEeBbIaoT
yKasaHHble Hke. CxeMa ucnbltaTenbHOM Lenu npvBedeHa Ha pucyHke 16.

3 M

, Fd
# q.)I/I.I'Ipr; M. m3mMmepuTtersnbHbIn Onok; L. SKBMBAlieHTHOE CconpoTuBIrieHne, COoCTodllee U3
R A
conpotmBneHuns 1 , COeOMHEHHOro nocnegoBaTeflbHO B KOMOWHaUMM C conpoTuBIiEHNEM 2 )

, Z
CoeQUNHEeHHbIM C 3KBMBAlI€HTHbIM CONPOTMBIIEHNEM WU3MEPUTENIbHOU YCTaHOBKU; 5 - MOXeT ObITb
KOHOeHCaTopoOM WwWin uenblio, CoCTOsILLEN ©3 KoHOeHcaTopa W”n I/IHﬂ,yKTI/IBHOIZ KaTywkKn, COeOUHEHHbIX

nocnepgoBaTtesibHO; L. MHOYKTUBHOCTb, UCMOJIb3yeMada ONA WYHTUpPOBaAHUA TOKOB I'IpOMbILIJJ'IEHHOVI 4acToThbl
n ona KomneHcauun napa3v|TH017| €MKOCTHU npu msmepMTeanoﬁ vyacToTe

PucyHok 16 - Cxema uenu ons usmepeHni HanpsiKeHns pagmonomMex
NameputenbHas uenb pJormkHa ObiTb HacTpoeHa Ha dactoty (0,540,05) MIlu. [onyckaetcs
ucrnonb3oBaTb M Apyrue 4YactoTbl B guanasoHe oT 0,5 go 2 Mlu. PesynbTaTbl MsmepeHun BbipaxkaloT B
MUWKPOBOSbTaXx.

3HayeHue NofHOro ConpoTMBIIEHUS UCNbITATENbHOW Lienn AosmkHO 6biTb B npegenax ot 30 go 600 Om.
®a3oBbIi yron He [ormkeH nMpeBblwath 20 3NeKTpUYEeCcKUX rpagycoB. JKBUBANEHTHOE HanpsbKeHve
paguonomex, oTHeceHHoe Kk 300 OMm, MoXeT ObITb BblYMCIEHO, Npeanonaras, YTo U3MepPeHHOe HanpshkeHue
NpSIMO MPOMOP LIMOHANBHO CONPOTUBIIEHMIO, 32 UCKIMKOYEHMEM MCMBITYEMbIX 0O6pa3uoB OOMNbLIOW eMKOCTH, ANS
KOTOpbIX MOMpaBKka, BHECEHHAs HAa OCHOBaHWMN 3TOr0 MPEANOSIOKEHNS, MOXET OKa3aTbCA HETOYHOW. MoaTomy



Ans 6akoBbIX BblKNoYaTenen ¢ BBogamm pekomeHayetca conpoTtmsrieHne 300 Om.

dunbTp 5 OOIDKEH MMETb BbICOKOE TMOJITHOE COMPOTMBIIEHME Ha 4acToTe M3MepeHusi, 4Tobbl He
LWYHTMPOBATb COMPOTMBIIEHNE MEXAY MPOBOAHUKOM BbICOKOrO HaMpshkeHuss un 3emnen. OunbTp Takke
CHWXaeT LUMPKYNUPYOLLKE B UCTbITATESIbHOWM LIENW PaguoyacToTHbIE TOKW, FeHepupyeMble TpaHcopMaTopom
BbICOKOIO HaMPSXXEHUS NN BO3HMKLLME OT MOCTOPOHHMX NCTOYHMKOB. 3HA4YeHWe ero nosiHoro ConpoTUBIEHNS
[OJPKHO HaxoauTbes B agnanasoHe ot 10000 go 20000 Om Ha n3mMepuTeNbHOM YacToTe.

CooTBeTcTBYIOWME CpeacTBa AOMmKHbI obecneymBaTh YpOBEHb BHELLHEro hoHa paguonomex (ypoBeHb
pagvonomex, BbI3BaHHbIX BHELHUM MOMEeM M TpaHCOPMaTOPOM BbLICOKOrO HampshkeHuss B npouecce
HaMarHM4MBaHMs MNpPU  MOJSIHOM UCMbITATENMbHOM HamPsXeHun) Mo MeHblwen Mepe Ha 6 gb w,
npegnoyTuTensHo, Ha 10 Ab HWXxe HOPMUPOBaHHOIO YPOBHA PaaMoONoOMeX UCMbITYEMOro BbIKMoYaTeNs.

Tak kak Ha ypoBeHb pagunonoMex MOryT BIUATb BOJIOKHA UK Nbifb, ocedalollad Ha un3ondatopax,
nonyckaeTcsa nepen nposeaeHnem ucnbiTaHnm npoTupaTb N30NATOPLI YNCTOW TKaHbIO.

Bo BpemaA UCMNbITaHUI cnefyet 3anucblBaTb METEOPOJI0rn4ecKkmne ycroBu4. OTHocuTENbHAsA BNAXXHOCTb
BO34yXa npu nposeneHumn UCMbITAHUIN HE JOMKHa npesbIillaTb 80%.

HcnbitaHus npoBOAAT MO MEeTO4UKeE, HpI/IBe,CleHHOVI HIKE.
UH.p "II’UE

TeyeHue 5 MyH. 3aTemM HanpsbKeHe CHKaroT cTyneHssmm go 0,3

Hanp;|>KeHV|e, paBHOE 1,1 , NMPUKINagablBakdT K MOJIKOCY BbIKMKOYaTENA U BblAepXMBaAKOT B

U a3
P , CHOBa MNOBbLILWLAKT CTYNEeHAMU A0

Ugp 3

nepBOHaYanbHOro 3HayYeHus W, HakoHel, CHwkKalT cTyneHamu o 0,3

UI{.p "II’\E )

. AMnnuTyabl cTyneHemn
HanpsXKeHUsA JOIMKHbI ObITb NpUbNManTensHoO 0,1
Ha kaxxgon CTyneHu NpunoXXeHHOro HanpsiXeHWst MPOBOAAT U3MepeHUe pagmuonomex.

Pe3yanaTb|, nosiy4YyeHHble B nocnegHen Cepun CHMXeHna HanpaxeHud, npeacrtaBndatoT B BUae rpacbvu(a
3aBUCUMOCTUN YPOBHA paauonomex OT MNPUIOXEeHHOro HanpaXeHud. I'IonyquHaﬂ TaKNM 06p330M KpmnBada
ABndeTca XapaKTepI/ICTMKOIZ pagmnonomMex BblKno4aTend.

Bblkntoyatenb cyuraroT BblAepXaBLWNM UCNbITaHUA, €CI YPOBEHb pagnornoMex npu HanpsaXxeHun 1,1

UH.p ! “'--E

He npesblwaeT 2500 MkB.

9.10 WcnbiTaHMA Ha YCTOMYMBOCTb K KIIMMaTUYE€CKMM BHELWHWM BO3LEUCTBYHOLUM
c¢akTOopam
9.10.1 UcnblTaHMa Ha YCTOMYMBOCTb K KIMMaTMYECKMM BHELUHMM BO34EWCTBYIOLWMUM dhakTopam
npoBogaT no NOCT 16962.1 ¢ ydyetom TpeboBaHum TOCT 17412 gns BbiknoyaTenen B KIMMaTUYECKOM
ucrnonHeHun XJ1 n YXI1.

9.10.2 UcnbiTaHUs Ha BO3OEeMNCTBUE BEpPXHEro M HWXKHEro 3Ha4yeHMn TemnepaTypbl BHELUHEen
cpeabl Npu aKkcnnyaTtauum

9.10.2.1 O6wme TpeboBaHus

McnbiTaHua Ha BO3gencTBue BepXHero n HWKHero 3HaYeHUN TeMnepartypbl cpeabl Npu aKcnyatayum
NnpoBOOAT B KaMepax Tenrna 1 xomnoga ©e3 ToKa B rnaBHOW LieNn BbIKo4YaTens.

Yucno n pacnonoxeHne To4YeK, B KOTOPbIX NpOBOOAT U3MEepeHMe TemMnepartyphbl, cnocob ycpeaHeHua
N3MEPEHHbIX 3Ha4YeHun TeMnepartypbl YKa3biBakOT B NporpaMmme 1 npoToKore MCMbITaHWNA.



Ona BblkNoyaTenen TPEXMOMIOCHONO UCMONHEHUA C Tpemsi nonocamm B OOLEeM KoxXyxe M Ans
BbIKINoYaTenen ¢ pyHKLMOHANLHO 3aBUCMMbIMU MOSIKOCaMK, UMEIOLLIMMU OBLLMIA NpUBOoA, CreayeT NpoBOAMTb
TpexnoniocHele wucnblTaHud. [Ona gpyrvx BblknovaTenen [[onyckaeTcs npoBefeHue OO HOMOMCHbIX
MCMNbITAHUN.

Ecnn pa3mMepbl ucnbiTaTtenbHON KamMepbl HE NO3BOJIAKOT pa3MECTUTb B HERN BbIKMOYaTENb MKW NOMOC
BbIKIO4aTend, TO 40MNyCKaeTCA UCNbITbIBaTb 06paseu, BbIKMOYATENS, UMEIOLLUIA:

- YMEHbLLEHHYIO ANINHY M30MNSALMN OTHOCUTENBHO 3eMIW;
- YMEHbLLEHHOE PacCTOsAHWE Mexay nosocamu;
- YMEHbLLUEHHOEe YuMCro Moaynen.

Mpu aTom ycnoeus paboTbl UCMbITYyeMOro o6pasua B YacTu BbINOSHEHWST MEXaHUYECKMX Onepauni He
OOMKHbI ObITb 0BrErYeHHbIMM N0 CPaBHEHMIO C HOPMaSbHBIMY YCNOBUSMU.

,El,onyCKaech MCNbITbIBaTb B KIMMaTU4ECKOMN Kamepe KpynHble C60p0‘-IHbIe €OVHULIbI BbIKNO4YaTena C
I'IpOBepKOI7I NX CNOCOBHOCTY BLIMOSTHATL MEXaHUYeCKme onepauunn.

Ona BblknoyaTenen kateropum pasmMelleHust 3 C HKHMM npedenom Temnepatypbl MuHyc 5 °C
npoBedeHVe CMbITaHUIA NPU HWKHEM npefene paboyeit TeMnepaTypbl He TpebyeTcs.

Bbikniovatenb cYMTalT BbIAEPXKABLUMM UCMbITAHUA Ha BO3OENCTBME BEPXHETO M HKHENO 3HAYEHWN
TemnepaTtypbl BHELLIHEN CpeAbl NMPW 3KCNIyaTaumn, ecrim oH cootTBeTcTByeT TpeboBaHuaM 9.2.4.4. a3oBble
BbIKMOYATENM [JOMMKHbI Takke B 4YacTU repMETMYHOCTM COOTBETCTBOBaTb TpeboBanuaM 9.10.2.2,
nepeuyvcrieHue r) n 9.10.2.3, nepeymcneHue r).

9.10.2.2 WchbiTaHuss Ha BO3OEUCTBUE HWKHErO 3Ha4yeHus TemnepaTypbl BHEWHEeW cpeabl npu
akcnnyaTaumm

McnbiTaHua NpoBOASIT NMPU BKIFOYEHHBIX NMOAOTPEBalLLUX YCTPOWCTBAX B COOTBETCTBMM C YKasaHUAMMU
3KCMNyaTaLMOHHbIX [OKYMEHTOB.

nOCJ'Iep,OBaTeJ'IbHOCTb BbINOJIHEHUA WUCMbITAHUA B 4YaCTU UIMEHEeHUA Temnepatypbl, BbINOJIHEHUA
MeXaHN4eCKnx onepauwﬁ, NnpoBepKnN repMeTUHHOCTU OJTKHA COOTBETCTBOBATb I'IpI/IBe,D,eHHOVI HWXxe:

a) I/ICI'IbITyeMbII7I BbIKMNoYaTeNb A0mMKeH ObITb oTperynupoeaH B COOTBETCTBMA C TexXHU4ECKUMU
OOKYMEHTaMN N3rotoBuUtTend,

0) MexaHuWyeckue XxapakTepUCTMKK BblkoyaTensa (9.2.2.1) onpegensitoT npu  Temneparype

Ty o
OKpY>KatoLLero Bo3gyxa B npegenax (20+5) °C. Ma3oBble BbIKMOYATENM UCTLITHIBAIOT HA repMeTUYHOCTb
BO BKJTHOMYEHHOM MOJ1I0XXEHUI;

B) NpW BKMIOYEHHOM BbIKMIOYATENE TeMnepaTypy BO3[yxa CHWKAaT A0 HOPMUPOBAHHOIO 3HaYeHMs

y y T
HKHEN TemnepaTypbl BHeLHel cpefbl Npu akcrnyatauun “H . [py 3TOM 3HAYeHWM TemnepaTtypbl
BbIKIIOYATESb BbIAEPXKMBAIOT BO BKITOYEHHOM MOJIOKEHNM B TeYeHue 24 y;

F) B TeyeHue 24 4, noka BbIKMHOYaTenb HaxogutcA BO BKIMKOYEHHOM MOJIOXXEeHUK, npoBOAAT, €Cnu
BO3MOXHO, UCNbITaHMe Ha repMeTU4HOCTb ra3oBOro BbIKNKOYaTen4d. ,D,OI'IyCKaeTCﬂ noBbIlLIEHME pacxoda rasa
Ha YyTe4YKW, HO Npn 3TOM OOJ1IKHbI ObITb BbINOMHEHBI cnegyrouine ycrnoBua:

- pacxoa rasa Ha yTedykn OOJDKeH CHU3SUTbCA OO0 nepBOHaYalibHOro 3HaYeHWA, Korga temnepartypa

OKpYy>KaloLLlero Bo3ayxa noBbICUTCSA A0 Ta ,

- pacxof rasa Ha yTeuku Bo3pacTaeT He Gornee 4Yem B TpuW pasa - Npu NOHWKEHUM TemnepaTypbl A0



MuHyc 45 °C, 1 He 6onee 4eM B LLECTb pa3s - NPU NOHWKEHUN TeMnepaTypbl 40 MuHyc 60 °C;

A) nocrne BbIAEPXKW BbIKNoYaTensa B TeyeHne 24 4 npu TemnepaType Ty BbIKMOYaTenb AOIMKEH ObITb
OTKMIOYEH M BKIMIOYEH MPUM HOMUHAMbHBIX 3HAYEHUAX HanpsbkeHwd n paboyero AaBneHus C peructpauuen
CcOBCTBEHHbIX BpEMeH cpabaTtbiBaHus 1, €Crv BO3MOXHO, CKOpocTen cpabaTbiBaHus;

e) yCTpOVICTBa nogorpeesa BblKNnko4YaTend, B TOM 4uUCrie aHTUKOHAEHCalWOHHble noaorpeBarteny,
OTKMOYalT Ha ABa 4Yaca. B TeueHve atoro MHTEepBana BpeMeHU ONA ra3oBbliX BbIKNoYarenemn nonyckaeTcA
noABneHmne curHana CHMxeHua aaBleHna rasa, Ho He OOJDKHbI CpaGaTblBaTb yCTpOﬁCTBa 6J'IOKI/IpOBKI/I pa6OTbI
BblkNtovaTensi. B koHUe aToro MHTEepBana BpeMeHU BbiKrto4aTernb AOOJDKEeH OTKIIYUTbCA NO KoOMaHae npu
HOMWHalIlbHOM Hamnps>XXeHun un pa6oqu AaBrieHunn c peFI/ICTpaLIMeIZ coBCTBEHHOIO BpEMEHN OTKIIIOYEHUA W,
€CJ11 BO3MOXXHO, CKOPOCTU OTKJTIOYEHUA,

T
X) BbIKMOYaTESNb OCTAETCA B OTKIMOYEHHOM MOSIOXEHUM B TeYeHue 24 4 npu Temnepatype I ;

M) B TeyeHue 24 4, noka BbIKMOYaATENb HAXOAWUTCA B OTKIMOYEHHOM MOMOXEHUN, npoBOOAT, ecln
BO3MOXXHO, UCMbITaHME Ha repMeTUYHOCTb ra3oBOr0 BbIKMO4YaTens. luOI‘IyCKaeTCﬂ noBbILLEHNE pacxoda rasa
Ha YyTe4YKN Npu BbINOJTHEHUN yCﬂOBMVI, YKa3aHHbIX B nepevyucrieHnm r);

K) B KOHLe 24-4acoBoro nepuofa BbinonHAT 50 onepalmii oTknoveHus 1 50 onepavnii BKNOYeHV, B
TOM Yucrne Tpu umkna BO, npy HOMMHaNLHOM HanpsbkeHun u pabodvem fasneHun. Mexay onepauusamm unm
UMKITaMu BblOEpXMBaKOT MHTepBan - 3 MWH. B nmepBbix onepauusax peructpupyroT cobCTBEHHbIE BpeMeHa
cpabaTblBaHMs W, €CNU BO3MOXHO, CKOPOCTM OTKMOYeHUs. 3ateM BbIMOHAKT Tpu uukna BO 0Ges
npenHaMepeHHO BbIAEPXKKM BPEMEHU U OCTallbHblE OMNepaLumn BKITFOUYEHUS Y OTKITIOYE HUS;

r
n) TemnepaTypy Bo3dyxa noBbilwawT Ao 4 co ckopocTbio okono 10 °C/uy. B nepuop MoBbilLEHMs
TemnepaTypbl BbIMOMHAIOT OMepauun BKIOYEHUS W OTKMOYEHUS BbIKMlOYaTeNs MNpu  HOMWHaMbHOM
HanpsXXeHu1 n paboyem gaBneHnn ¢ MHTepBanamu mexay HuMu 30 MuH;

T
M) nocne noBbllLeHNA Temnepatypbl BblKnoYartenda ano A npoBOOAT MNMPOBEPKY MeXaHUYEeCKUX
XapaKTepUCTUK n repmeTU4HOCTU BbIKJTloOHaTenNnd

9.10.2.3 WicnbiTaHus Ha BO3OEWCTBME BEPXHEro 3HAYEeHWUs TemnepaTypbl BHELIHEN cpedbl npu
aKcnnyartaumm

MocnepoBaTenbHOCTb BLIMOSIHEHUS UCMBbITAHUS B YacTW M3MEHEHUs TeMmnepartypbl, BbINOJTHEHUA
MeXaHU4eCKnx onepau,vuh, NpoBEpPKN repMeTn4HOCTU AO0JKHa COOTBETCTBOBATb HpVIBeJJ,eHHOVI HWXxe:

a) VICHbITyeMbIVI BbIKIOYaTENb [OOIMKEH ObITb oTperynuposaH B COOTBETCTBMA C TeXHU4ECKUMU
OOKYMEHTaMN NU3rotoBuUtena,

0) MexaHu4yeckMe XxapakTepucTukm Bblkmtodatens (9.2.2.1) onpegendawT npu  Temnepartype

Ty o
OKpyXatrLjero so3gyxa B npepgenax (2015) C. MasoBble BbIKNOYATENM UCMLITLIBAIOT Ha repMeTn4HOCTb
BO BKJTHOHYEHHOM MOJI0KEHUW;

B) Nnpn BKIMKOYEHHOM BbIKIKO4YaTeNle TemMnepartypy Bo3ayxa nosbilakdT O HOPMUPOBAHHOIO 3Ha4YeHudA

y y T
BepxHen TemMnepaTtypbl BHELWIHEW cpedbl Npu 3kcniyaTtauun B I'Ipvl 9TOM 3Ha4YeHun TemnepaTypbl
BbIKJll0OMaTe b BblAEPXKXMBAKOT BO BKIMIOYEHHOM MNOJIOXXEHUN B TEYEHNE 24 y;

F) B TeuyeHue 24 4, noka BblKntoYaTeSNlb HAaXO4WUTCA BO BKIKOYEHHOM MOJIOXEHUN, npoBoaAT, €crnun
BO3MOXXHO, UCMblTaHME Ha repMeTM4YHOCTb ra3oBOro BbIKMK4aTena. ,D,OI'IyCKaeTCFI NnoBbILLEHNE pacxoaa rasa
Ha YTEe4YKW, HO NMpn 3TOM OOJ1IKHbI ObITb BbINOSHEHDI crnegyroume ycroBud:

- pacxoa rasza Ha yTe4yknm OOoJhKeH CHU3SUTbCA OO0 nepBOHa4allbHOTo 3HAaYeHudA, Korga Temrnepartypa



Ty

OKpY>KaloLLIero Bo3ayxa NoHU3UTCS [0

- pacxof rasa Ha yTeuku Bo3pacTaeT He Oonee 4eM B Tpu pasa - NpuW NOBbILLEHUN TemnepaTypbl A0
HOPMMPOBAHHOIO 3HaYeHUs BepxHen paboyen Temnepartypsl;

[) nocne BbiAEPXKMN BbIKNoYaTens B TedyeHne 24 4 npu HOPMUPOBAHHOM 3HaYeHUM BepxXHen paboyen
TemnepaTypbl BblKMO4aTeNb JOMKEH ObITb OTKMIOYEH 1 BKITHOYEH NPY HOMUHArb HbIX 3HAYEHUA X HAMPSXXEHUS 1
paboyero gasneHus C perucTpaumein cobCTBEHHbIX BpeMeH cpabaTbiBaHVS W, €Criv BO3MOXHO, CKOPOCTEW
cpabaTblBaHMs;

€) BbIKrnoYaTeNb OCTAaeTCs B OTKMYEHHOM MOMOXeHUe B TedeHue 24 4 npyu HOpMUPOBAHHOM 3HaYeHUN
BepxHen paboyen TemnepaTypbl;

)K) B TeueHue 24 4, noka BblKMoYaTENb HAXOAUTCS B OTKIHOYEHHOM MOSIOXKEHUN, npoBoaAT, ecinn
BO3MOXXHO, UCMblTaHME Ha repMeTnM4YHOCTb ra3oBOro BbIKMK4YaTena. ,D,OI'IyCKaeTCFI NnoBbILLEHNE pacxoda rasa
Ha YTEe4YKN Npu BbINOJTHEHUN ycnosvu7|, YKa3aHHbIX B Nepe4vyuncrieHnmn F);

n) B KOHLe 24-4acoBoro nepuoaa BbINonHaoT 50 onepauun otknoyeHns n 50 onepaunii BKIKOYEHWS, B
TOM yncne Tpu uyukna BO, npy HOMUHaNbHOM HanpsbkeHu u padoyem gasneHun. Mexagy onepauusamun nnm
LUMKNamu BblOepXuBalT MHTepBan - 3 MUH. B nepBbix onepauusix perncTpupytoT CoOCTBEHHbIE Bpems
BKITOYEHUST U BPEMS OTKITHOYEHUST U, €CIIN BO3MOXHO, CKOPOCTb OTKIOYEHUs. 3aTem BbINonHAT Tpu umkna BO
oes npe,qHal\nepeHHon BblAEPXKMN BpeMeHN N OCTalribHble onepaunn BKIIOYeHNA U OTKIIOYEeHUA;

T
K) TemnepaTypy Bo3dyxa MoHwxalT Ao 4 co ckopoctbio okoro 10 °C/y. B nepuop MOHWXEHUs
TEMMEPATYpbl BbIMOMHAT OMNepaunMy BKIOYEHWUS W OTKIIOYEHWS! BbIKIOYATENs MPU  HOMMWHATBHOM
HanpshkeHUM 1 paboyeM AaBrneHun ¢ MHTepBanaMmu Mexxay HuMm 30 MuH;

T
J'I) nocrne noHWKeHUA TemMmnepaTtypbl BbIKN4YaTena aOo A npoBOOAT MPOBEPKY MeXaHUYEeCKUX
XapaKTepuUCTuK n repMmeTu4HOCTU BbIKITIoHaTenNA.

9.10.3 [onyckaeTcs M3MepeHMe pacxoda rasa Ha yTedku NpoBOAUTb A0 W NOcrie UCMbITaHUM ra3oBoro
BbIKMOYaTENA Ha BO3LAENCTBME HWKHETO M BEPXHEro 3HAYeHUM TemnepaTtypbl cpedbl Mpu 3KChnyaTauuu.
MameHeHre pacxoja Ha yTeuyku SABNSETCH [OMyCTUMbIM, €CMAW MPU MOBBILEHUN WU MPU MOHWKEHUN
Temnepatypbl 4O HOPMamnbHOIO 3HAYEHWA pacxoq rasa Ha YTeYkn BO3BpalLlaeTcs K MepBOHaYarbHOMY
3HaYeHMIo.

9.10.4 WcnbiTaHvss Ha BO3QEVCTBME HWKHErO 3HaYeHus TemnepaTypbl BHELWHeW cpefgbl npu
TpaHcnopTupoBaHMn M xpaHeHun nposogsaT no MOCT 16962.1, TOCT 17412 wnm FTOCT 15150 npwm
KBannuKaLMOHHbIX U TUMOBbIX UCMbITAHUSIX.

WcnbiTaHnio nofBepraoT oTAefbHble 3MeMeHTbl UM COOpPOYHbIE euHULBI BbIKIoYaTens, nepedeHs
KOTOpbIX, @ Takke YTOYHEeHHas MeTOAMKa MCMbITaHUS U KPUTEPUU OLEHKU pe3ynbTaToB UCNbITaHUA
npusoaaTca B8 TY u (unu) B nporpamMmax UChbITaHWUNA.

9.10.5 WVcnbiTaHna Ha BO3OEWUCTBUE BEpPXHEro 3HadYeHuss TemnepaTypbl BHELWHeW cpedbl Mpu
TpaHcnopTMpoBaHUM 1 xpaHeHun nposogsat no NOCT 16962.1 vnn TOCT 15150 npu kBanMdurkauMOHHbLIX K
TUMNOBBIX UCMBITAHMUSIX.

WNcnblTaHuio nopBepraloT OTAesbHblE 3MIEMEHTbI UMM COOPOYUHbLIE €AMHULBI BbIKIOYaTENs, nepeYveHb
KOTOpbIX, @ TaKkKe YTOYHEHHAs MeToauKa WCMbITaHWS W KPUTEPUM OLIEHKM Pe3ynbTaToB WCMbITaHMA
npuBogaTca B TY n (unn) B nporpamMmmax UCMbITaHWUN.

9.10.6 McnbiTaHmsa obonoyek BhbIKNMYaTens nnu WwkadoB NPMBOAOB Ha CTENEHb 3aLUUThI OT BHELLHUX
TBEpPAObIX NPEAMETOB U NPOHUKHOBEHMS BoAbl npoBogsaT no FOCT 14254,

HNcnbiTaHre Ha kannesawmweHHocTb nposogaT no NOCT 16962.1 (ucnbitanve 219, metog 219-1), Ho



Npn MHTEHCUBHOCTW O0XOA 3 MM/MWH, C ero Bo3gencTtemMemM Ha KaXayr CTOPOHY m3genna B Te4HeHne 2 u.

VcnblTaHnio noasepratoT BblKNoYaTeNb UMW €ro aneMeHThl, yKasaHHble B TY u (Mnu) B nporpamme
MCMNbITAHUN.

Mocne npoBeAeHUs 3TOro UCMbITAHUA Ha YacTAX BbIKMIOYATENS, yKa3daHHbIX B 6.12.1.8, He JOMKHO ObITh
crefoB nonagaHusa BoAbl.

9.11 HopmanbHble 3HaYeHUA KnNMMaTuyecknx hbakTopoB BHELWHEN cpeabl NPU UCNbITAHUAX

9.11.1 3a HopMasibHble 3Ha4YeHWs KIMMaTU4HECKUX (DaKTOPOB BHELIHEW cpedbl AN WCMbITaHUNA,

NPOBOAMMbBIX B 3aKPbITOM MOMELLEHMW, €CIN OHW He onpedernieHbl B cTaHgaptax unu TY uHbiM obpasom,
NPUHUMAIOT:

- TemnepaTypy - nntoc (20£10) °C;
- OTHOCUTETBbHYHO BNaXHOCTb BO3ayxa - oT 45% fo 80%;
- aTMocdepHoe aasrneHue - ot 84,0 o 106,7 klMa (ot 630 oo 800 mm pT.CT.).

9.11.2 [uanasoH TeMnepaTtyp OKpyXxawLllero so3ayxa u OTHOCUTENbHOW BMAXXHOCTW ANA UCMbITAHWNA,
NpoBOAMMbIX Ha OTKPbITbIX MNoLwaaKkax 1 B OTKPbITbIX KaMepax, He HOPMUPYHOT.

10 TpaHcnopTupoBaHue U XxpaHeHue
10.1 BbIkntoyaTenu unm Ux 4acTu NepeBo3siT TpaHcnopToM Nnoboro suaa.

10.2 [a3oBble BbIKMIOYATENW TPAHCMOPTUPYIOT MPWM  TPAHCMOPTHOM (MOHWKEHHOM) W3ObITOYHOM
paeneHmn rasa (go 0,05 MTlla). [onyckaeTcs rasoBble BbIKfYaTenu, gapdgopoBbie WK NONMMEpPHbIe
M30MATOPbI KOTOPbIX HE HAXOAATCS NMOA AaBreHVeM, TpaHCMoPTUPOBaTk MPU AaBreHNW 3aMoSTHeHVs rasa.

[lonyckaeTcs TpaHCNOPTUPOBaHWE MacrsiHbIX BbIKIovaTenei 6e3 3anofHeHus Ux Macrnom.

10.3 YcnoBus TpaHCMOPTMPOBaHMS BbIKMKOYaTENEN B YacTW BO3AENCTBUS KIMMATUYECKUX akTopoB
BHELLUHEW cpebl B 3aBMCMMOCTM OT XapakTtepa n 0cobeHHOCTEN yNakoBaHHOW NPOAYKLMM U Byaa TpaHcnopTa -
no MOCT 15150.

10.4 B kaxgoe rpy3oBOe MeCTO [OMMKEH ObiTb BIOXEH YNAKOBOYHbIA NUCT, COAEPXaLLUA nepeyeHb
yNakoBaHHbIX YacTen.

10.5 YcnoBusi xpaHeHUs BbIKMHOYaTENEN B 4YacTM BO3AEVNCTBUS KNMMATUHECKMX (PaKTOPOB BHELLHEWN
cpenbl B 3aBVICUMOCTHM OT XapakTepa u ocobeHHocTel nognexailemn xpaHeHuo npoaykumm - no FOCT 15150.

11 Yka3aHusa no akcnnyatauuu
YKasaHusa no akcnnyartaumm BbikftouYaTens AOMKHb! ObiTb NMPUBEAEHbI B PYKOBOACTBE MO IKCNyaTauuu,
BbinonHeHHoM no MOCT 2.601.

12 MapaHTUM nsrotoBuTens
12.1 UsroTtoBuTenb rapaHTMpyeT COOTBETCTBME BblkMovaTenen tpebosBaHsaM HacTosILLEero ctaHgapTa
npu cobrnogeHnn ycnoBuin aKcnmyaTaumn, TPaHCNOPTUPOBAHUA U XpaHEeHUsi, YCTaHOBIMEHHbIX HACTOSL UM
cTtaHgapTomMm n TY.

12.2 MapaHTUNHBIN CPOK aKCnnyaTauumn - ABa roga. [[apaHTURHBIA CPOK 3KCMyaTauum UCHUCNSIOT CO
[OHs BBOAA BbIKNoyaTens (NpyMBoAa) B akcnnyaTaumio, Ho He no3gHee 30 Mec Co AHS NOCTYNMNEeHWs NPOAYKLMM
Ha npeanpuaTre.

MpunoxeHue A



(cnpaBo4Hoe)

TepMVIHbI n onpeaeneHus
B HacTosilem CTaHOapTe nNnpuMeHeHbl cneaywine TepMmHbl C COOTBETCTBYHOLLMMUM onpeaeneHna M.

A.1 O6wme noHATUA

A1 KaTteropms  pasmelieHusi:  XapakTepucTuka MecTta  pasMelleHUss  BblKMoYaTens
COOTBETCTBYIOLLErO KNUMaTWUYECKOro UCMOJTHEHWSI MPU SKCMyaTaunm.

A.1.2 knumaTtnyeckoe ncnonHeHume: CoBOKYMHOCTb TPeOOBaHMIA K KOHCTPYKLIMM BbIKMOYaTens B 4actu
BO34ENCTBUS KNMMaTUYECKUX PakTOPOB BHELLHEN Cpedbl Y UX HOMUHAMbHbBIX 3HAYEHUA NS 3KcnnyaTauum B
npegenax gaHHon reorpadmyeckoin 30Hbl, TPAHCMOPTUPOBAHUA U XpaHEeHWS.

A.1.3 HOMUHanNbHbIE 3Ha4YeHUA KNUMaTuyecknx hakTopoB BHewHen cpeabl: Mo FTOCT 15150.
A.1.4 TemnepaTypa BHelwwHeNn cpeabl npu akcnnyatayuu: Mo TOCT 15150.

A.1.5 anekTpu4yeckas ceTb ¢ usonupoBaHHou HenTpanbto: o TOCT 1516.3.

A.1.6 aneKkTpn4yeckas ceTb C 3a3eMrieHHON HenTpanbto: o TOCT 1516.3.

A.1.7 koacpcpmumeHT 3amMbikaHua Ha 3emnto: o TOCT 1516.3.

A.1.8 nepeHanpsikeHue (B cetn): Jlioboe HanpskeHne mexgy ogHow ason u 3eMrien UM Mexay
dasamu, nMeroLLlee 3HaYeHWe, NpeBbillaoLee COOTBETCTBYIOWMIA MUK HanbonbLiero paboyero HanpsiXxeHus
obopynoBaHus.

A.1.9 TOK KOPOTKOro 3amblKaHuA: J1l06ON TOK, MPEBbILAKLWMIA HOMUHASLHBIN, MOSIBMAKOLWMIACA B
pe3ynbTate KOPOTKOro 3amblkaHus, BbI3bIBAEMOrO MOBPEXOEHMEM WM HEMPaBUIbHbIM COEAVHEHMEM B
ANEeKTPMYECKON Lienn.

A.1.10 HeymaneHHoe KOpPOTKOe 3aMblkaHue: KopoTkoe 3amblkaHMe Ha BO3OYLIHOW JMHUKM Ha
KOPOTKOM, HO CyLLIECTBEHHOM PacCTOSIHUM OT BbIBOAOB BbIKIOYATENS.

I'IpmmeanMe - Kak npaBuno, 3TO pacCTodaHME COCTaBNAET He bonee HeCKOMbKNX KMINOMETPOB.

A.1.11 ycnoBus paccornacoBaHus ¢a3: AHopMarbHble YCNoBUs B Lienu, BO3HMKaloLL e Npu notepe
UNM OTCYTCTBUN CUHXPOHU3MA MEXAY YacTAMM 3NEKTPUYECKOW CETU C pasHbIX CTOPOH BbIKMYaTenNd, npu
KOTOpbIX B MOMEHT OMnepuvpoBaHusa BbIKMOYaTena ¢asoBbIn yron Mexay BpallaloUMUCH BeKTopamu,
NnpeacTaBnsloWNMN SNEKTPOABWKYLLME CUIbl HA 0Benx CTOpoHax, NpPeBbilaeT HOpMaslbHOE 3HAYEeHWE W
MoXeT gocturHyTb 180° (npoTuBodpasa).

A.1.12 npAMoe uCMbITaHMe Ha KOMMYTaALMOHHYIO CMOCOGHOCTL: VICnbITaHWe Ha KOMMYTaLMOHHYIO
CnocoBbHOCTb, MPY KOTOPOM BCE WCTbITATeNbHblE MapamMeTpbl - HanpshkeHWe neped BKIIOYEHMEM, TOK,
BOCCTaHaBMNMBAIOLLEECS HAaNPSHKEHWE - MOSy4YaroT OT OAHOTO UCTOYHMKA MOLLHOCTW; TakUM UCTOYHMKOM MOXKET
ObITb aMeKTpUYeckasi CUCTeMa, CUHXPOHHbBIV reHepaTop (Unu rpynna reHepatopos), konebaTesibHbli KOHTYP
MPOMBbILLIEHHON YacTOTbl, @ TaKke WCTOYHWK, 0Gpa3oBaHHbIN UX MOciiefoBaTeNlbHbIM UMW NaparnnenbHbIM
COoeMHEHMNEM.

A.1.13 cuHTeTMYECKOE MUCMNbITaHME HAa KOMMYTALUMOHHYK CMOCOOHOCTb: VchmbiTaHve Ha
KOMMYTaLMOHHYIO CMOCOBHOCTb, MpUM KOTOPOM WUCMbITaTeNbHble MapameTpbl obecneuyvBaloTca nyTeM
coyeTaHua AencTBuMM OBYX (MO MeHbLUen mepe) pasHblX UCTOYHUKOB (Uenew), a MMEHHO, BeCb TOK Wiu
BonbLUY YacTb €ro MoslyyalT OT UCTOYHMKA TOKa NPOMBbILLFIEHHON YaCcTOTbl MOHWKEHHOTO HanpskeHus (no
CPaBHEHWMIO C HAMPSXKEHVEM UCTOYHVKA NPU MPSMOM UCMbITaHWK), a HanpsbkeHUe nepen BKIYEHEM 1 (Mnn)
nepexofHoe BOCCTaHaBNUBAIOLLEECS HAMPSXXEHME NONyYatoT OT OGHOro Uy Bonee UCTOYHUKOB HaNPsixKe HKS -
HEe3aBVCUMO UIM COBMECTHO C UCTOYHMKOM TOKa.



MpumeyaHve - K CUHTETUYECKOMY OTHOCUTCS Takke TaKkoe MCMbiTaHue, npu KoTopoMm Tpebyemoe
ucrnbiTaTenbHoe HarnpskeHWe obecrnevmBaeTcs He OTAeNbHbIM WUCTOYHUKOM (MCTOYHMKaAMM), a Tem Xe
WCTOYHVKOM, 4YTO W WCMbITaTefbHbIA TOK, C MNPUMEHEHMEM rOBbILAKLWEro TpaHcopmaTopa WUnm
aBTOTpaHcdopMaTopa.

A.1.14 koadcdmumeHT mMowHoctT (uenu): OTHOLIEHME aKTMBHOIO COMPOTUBIIEHWUA K MOMHOMY
COMPOTUBIIEHNIO MPWU MPOMBILLJIEHHOW YacToTe B SKBUBAIEHTHOWM LENKW, KOTopasi cCYMTaeTCcs COCTosLEN u3
nocrnefoBaTesNilbHO COEAUHEHHbBIX NHOYKTUBHOIO M akTUBHOIO COMPOTUBIIEHWN.

A.1.15 KpaTKOBpPEeMEHHbI caMoyCTpaHAWMunAcAa pa3paa: KpaTKoBpeMeHHbI paspsg  mexay
KOHTaKTamMn BaKYyMHOro BbIKIIOYaTENSs, MOABMSIOWMIACA NPU OTKIKOYEHUM TOKA, KOTOPbIA HE MPMBOAMUT K
NOSIBNEHMIO TOKa MPOMBILLIIEHHOW YacTOThl MPU OTKMIOYEHUM TOKa KOPOTKOTO 3aMblKaHuWsi, @ NP OTKIHYEHUN
€MKOCTHOIO TOKa - K MOSABIIEHMIO TOKA B IMaBHOMN Harpy3qu0|7| uenu.

A.1.16 ucnbiTaHne no YactaAM: VCnbiTaHME Ha KOMMYTAUMOHHYK CMNOCOBHOCTb, NMPOBOAMMOE Ha
OTOENMbHBIX YacTAX BbIKMKYATENss MPU TOKaX, HOPMMPOBAHHBLIX [AfS MOMHOIMo BbIKMOYATENA, U Mpu
COOTBETCTBYIOLLEN A0ME HanpshKeHUsl, HOPMUPOBAHHOIMO ANs UCMbITaHWUA MOSIHOrO MOMCca BhbIKNYaTens;
YacTblo MOryT ObITh: 3MEMEHT NOMCca BhIKNoYaTens, MOAyMb, paspbiB U T.4.

A.1.17 oaMHOYHas KoHAeHcaTopHasa Gatapes: batapes WyHTUPYHOLLMX KOHOEHCATOPOB, B KOTOPOM
OpocoKk 3apsigHOrO TOKa MPWU BKMKOYEHWM OrpaHMYMBaETCS MHOYKTMBHOCTBIO MUTAOLEN CETU U EMKOCTbH
3apshkaemon ©aTtapen KOHOEHCAToOpoB MpWM  OTCYTCTBUM APYrMX KOHOEHCATOpOB, MNOOCOEAMHEHHbIX
napannenbHO K 3TON XXe CETU HAaCTONbKO 6n3ko, YToBbl 3aMETHO YBENUYUTL BPOCOK 3apsgHOro Toka.

A.1.18 cocTaBHaA KoHOeHcaTopHas GaTapes: baTapes LUYHTVPYIOLLMX KOHOEHCATOPOB, COCTosALas
M3 OTAEeNbHbIX YacTein UMM KOMMNIEKTOB KOHOAEHCATOPOB, Kaxaas M3 KOTOPbIX He3aBMCUMMO MOAKMoYaeTcs K
nuTaroLlel ceTn, npuyeM BPOCOK 3apsAHOMO TOKa Kaxaow YacTu Gatapen CyLeCTBEHHO yBennimBaeTcs 3a
CYeT paspsida KOHOEeHCATOPOB, YXKe MOAKIMOYEHHbIX K MUTaIOLLEN CETMW.

A.2 BbIknovyaTenu, X cocTaBHble YacTu

A.2.1 Bbiknto4vaTenb: KOHTaKTHbIN KOMMYTAUVOHHBIA annapar, cnocobHbIN BKMOYaTb, NPOBOAUTL U
OTKMIOYaTb TOKM MPM HOpMarsbHbIX YCMOBMSAX B LENW, a Takke BKMOYaTb, MNPOBOAUTL B TeyeHue
HOPMMWPOBAHHOIO BPEMEHM U OTKMIOYAaTb TOKM MPY HOPMUPOBAHHBLIX aHOPMarbHbIX YCIOBUAX B LEENU, TaKMX Kak
KOpPOTKOE 3aMblkaHue.

A.2.2 BblKknovaTenb ra3oBbli: BobikntoyaTenb, B KOTOPOM Ayra obpasyeTcs B NOTOKE rasa, Kpome
BO3ayxa.

A.2.3 BbIKkno4YaTenb 3nerasoBbii: BbikniovaTens rasoBblil, KOHTAKTbl KOTOPOrO pa3MblKalTcsa U
3aMblKaloTCAa B anerase (LWectudTopucTon cepe).

A.2.4 BbIKntovartesnb BaKYYMHbIFI: BblkntovaTtenb, KOHTaKTbI KOTOPOro pa3mMblKaldTCA U 3aMblKaloTCA B
000s104Ke C BbICOKUM BaKyyMOM.

A.2.5 BbIKno4YaTenb BO3AYLWHbIN: Bbikntovatenb, B KOTOpoM gyra obpasyeTcs B MOTOKe BO3gyxa
BbICOKOIO JaBreHus.

A.2.6 BbIknYaTenb MacnsAHbIN: BbikntoyaTenb, KOHTaKTbl KOTOPOro pas3MbIKatoTCA U 3aMbIKalOTCs B
macne.

A.2.7 BbIKnO4YaTesb 3NEKTPOMAarHUTHbIN: BbikntoyaTenb, B KOTOPOM ralleHne gyrm ocyLecTBNsIeTCs
3a CYET ee OXNaxXAeHus Npu nepeMeLLeHUn Nog SENCTBUEM 3TIEKTPOMArHUTHOTO MONS.

A.2.8 pyroracutenbHoe YCTPOWCTBO: YCTpPOWCTBO, OXBaTbiBalLlEe [AyroracuternbHble KOHTaKTbl
KOMMY TaLMOHHOIO annaparta, npefgHasHa4YeHHoe AN orpaHMYEeHUss pacnpocTpaHeHus ayru u obneryeHus ee
ralleHus.

A.2.9 BblknwYaTenb 6akoBbIn: BbikntoyaTenb, gyroracutenbHble  YCTPOWCTBA  KOTOPOrO



pacnosioXeHbl B MeTanIn4eckomM sasemneHHom kopryce (6ake).

A.2.10 BbIkn4YaTenb C AyroracuTenbHbIM YCTPOWCTBOM, HaxoASLWMUMCH MOA HamnpsbkeHUeMm:
BblkntouaTenb, gyroracuternbHble YCTPOWCTBA KOTOPOTO PacnonoXeHsl B M30NIMPOBAHHOM OT 3eMnu Kopnyce
(6ake).

A.2.11 nonkwc BbIKnYaTtena: Yacte KOMMYyTaLMOHHOrO anmnaparta, CBA3aHHasi TONbKO C OAHOM
3NEKTPMUYECKN HE3ABUCMMOM YaCTbHO MMABHOWM LENM TOKa W He BKIOYaroLlasl YyacTu, npegHasHauYeHHble Ons
COBMECTHOIO MOHTa)ka U ornepupoBaHMsa BCEMM NOTIHOCAMMN.

A.2.12 npuBoA: YCTPONCTBO, NpefHa3Ha4YeHHOe ANsl CO3haHust U Nepedaym Curbl, BO3OEeNCTBYOLWEN HA
MOABWXHbIE YaCcTuW BbIKIIOYATENS AN BbINOMHEHMSA ero OyHKUMI, a Takke AN yaep)XaHusa BbIKIiovaTens B
KOHEYHOM MOJIOXKEeHUW.

A.2.13 npuBopg 3aBUCMMOro AencTBuA: [pMBOA, BbIMNOMHAOLWNA CBOU PYHKLMU 33 CHET SHEprum
MOCTOPOHHEr0 UCTOYHMKA, Y KOTOPOro 3aBepLueHue 3agaHHoOro paboyero Lykna 3aBuCUT OT HENPEPbLIBHOCTMW
NUTaHVS Heprren (ConeHouabl, SNEKTPo- U NHeBMaTUYeCKe asuratenu n ap.).

A.2.14 npuBoa He3aBUCUMOro AeUCTBUA: [MpuBOa, BLIMOMNHSIOLNA CBOU (OYHKLIUKU 3a CYHET SHEprum,
3anaceHHoOn B CaMOM MexaHu3Me 40 KOMMY TaLMOHHOW ornepaumu 1 4oCTaTOMHOM ANg 3aBepLUeHUst 3a4aHHOro
paboyero uukna npu NpegnucaHHbIX YCroBUsiX.

A.2.15 wyHTUpylOWUN pe3nctop: Pe3uctop, NogknoyaeMbin napannenbHo pas3pbiBy (paspbiBam)
AyroracuteslbHOro YCTPOMCTBA BbIKMOYATENS C LENbo:

- obneryeHus yCﬂOBMVI ralleHnda AOyrm 3a cYeT CHWKeHUA CKOPOCTU M NrKa BOCCTaHaBIIMBaKOLLErocHd
HanpaXeHu4d;

- CHWKEHUS1 KOMMYTaLMOHHbBIX NepeHanpsike HUA;

- obecneyeHus Gonee paBHOMEPHOIO pacnpeneneHnst HanpsKeHUss Mexay paspbiBaMu.

A.2.16 wyHTMpYylOWNN KoHAeHcaTtop: KoHgeHcaTop, noaknioYaembld MapannensHO paspbiBy
(paspbiBaM) BbikNoYaTensd, rmasHblM 0Opa3oM, AMS BblpaBHMBAHWSA pacnpefefieHus HanpsbkeHus mexay
paspbiBaMW.

A.2.17 BHewHnaAa usonauun: Mo TOCT 1516.2.

A.2.18 BHYyTpeHHsAA nsonsuusa: Mo NOCT 1516.2.

A.2.19 pnuHa nyTM yTeukn BHewHen nsonsiyuu: Mo FOCT 9920.

A.2.20 BbIBOA,: HYacTb BbIKMNOYaTENA C KOHTaKTaMMu, cnyXXawnmMmum ana npucoeguHeHua K BblkrnoyaTtersno
npoBO4HUKOB BHELLHEWN Lienu.

A.2.21 rnaBHas uenb BbikntovaTtens: COBOKYNHOCTb TOKOBEAYLUMX YacTel BbIKIIOYATENSs], BXOASILLMX
B UMb, KOTOPYI OH NpeAHasHavyeH 3aMblkaTb U pa3MblKaTb.

A.2.22 uenb ynpaBneHus: COBOKYMHOCTb TOKOBEAYLUMX YacTel BbIKMHOYaATENs, BXOAALMX B LEMb,
MCMONb3yEMYI0 AN yNpaBlieHUst ornepaumen BKIMOYEHMS UMW OTKMKOYEHUss unm obeummn onepauusimm
BbIKMNOYaTens.

A.2.23 BcnomoraTenbHass uenb: COBOKYMHOCTb TOKOBEAYLIMX YacTeW BblkMovaTens (kpome
BXOASALIMX B €ro rfaBHyl0 LUefNb W LUenu ynpasrieHud), obpasylowmx uenu GNoKMpOBKYW, CUrHanusauumu,
u3MepeHus, 3aluTbl, Nnogorpesa u ap.

A.2.24 koHTakT: COBOKYMHOCTb TOKOBeAYLUMX YacTeWl BbIKMOYaTens, npeaHas3HayYeHHbIX And
YCTaHOBMEHUA HENpPepbiBHOCTU LENW, KOrga OHW COMpUKacarTCs, U KOTopble BCreacTBUE WX B3aUMHOIO
nepemMeLleHVs BO BpeMsi onepauum pasmblKalT UNU 3aMblkaloT Uefb MAW B CryyYae CKOMb3ALWMUX Wnn



LHAapHUPHBIX KOHTAKTOB NnoaaepXunBaroT HENPEPLIBHOCTL LENn.

A.2.25 rnaBHbIA KOHTaKT: Pa3mbikaeMblli KOHTaKT, BXOASALIWA B rMaBHYK LEMNb BbIKMOYaTENs U
NponycKalLL M BECb TOK 3TOM Lienn UNun ero OCHOBHYIO YacTb.

A.2.26 pyroracutTenbHbI KOHTaKT: KOHTaKT, npeAHa3HaYeHHbI Ans Toro, 4YTtoObl Ha HeM
yCTaHaBnvBanacb ariekTpudeckass Ayra, TeM cambiM obecnevyvBas 3aluTy [faBHOTO KOHTakTa oT
noBpeXaeHun.

A.2.27 BcnomMmoraTenbHbIM KOHTaKT: KOHTaKT, BXOASLMIA BO BCMOMOraTesibHyt0 LieNb BbIKMHOYATENS U
MeXaHWUYEeCKUN MPMBOAMMBIN B AEVCTBME BbIKIIOYATENEM.

A.2.28 pacuenutenb: YCTPOWCTBO, MEXaHWMECKM COEOMHEHHOe C BbIKMoyaTeneM, KoTopoe
ocBOBOXAAET yAepXvBalLme CpeacTsa u AoNycKaeT OTKMI0YEHUE UK BKIKOYEHWE BbiKMoYaTens.

A.2.29 makcumanbHbIW pacuenuTtenb: Mo TOCT 17703.

A.2.30 pacuenutens ¢ Bblaepxkon Bpemenu: o TOCT 17703.

A.2.31 pacuenutens ¢ 3aBMCUMOM Bblaepkkon Bpemenu: o FTOCT 17703.

A.2.32 pacuenuTtenb ¢ He3aBUCUMOM Bblgepkkon BpemeHu: Mo TOCT 17703.

A.2.33 MuHMManbHbIN pacuenuTtenb: o TOCT 17703.

A.2.34 anemMeHT nonioca BbIKNYaTens: Yacte nomoca BbIKMKOYaTEnNs, coaepxallas oguvH wunm
fonee wmopgynew, koTopasd cama Mo cebe [denCcTBYeT Kak BbIKMYaTenb W, Oyayydnm coeguHeHa
nocrnegoBaTenibHO C APYrMMM aHanormyHbIMy areMeHTamuy, obpasyeT Nomc BbIKIoYaTeNs.

A.2.35 wMoaynb BbIKN4Yartena: Yactb nonwca  BbKOYaTens, WMeKLWas  3aKoOHYEeHHoe
KOHCTPYKTMBHOE Od)OpMIiEHNE, pacCcyuMTaHHas Ha onpedenieHHoe HanpsikeHue, ANUTENbHbIN TOK WU
KOMMY TaLMOHHYI0 CNOCOBOHOCTb, KoTopas Byay4m yCTaHOBIEHa Of4HA WY B MOCNEeAoBaTElbHOM COeAMHEHWUN C
OPYIMMU TakUMK Xe 4acTsMM Ha COOTBETCTBYIOLLEN U3ONALUN OTHOCUTENBHO 3eMnin obpasyeT Nositoc unu

ANeMeHT MNoJtuCca BbIKMo4aTend.

A.2.36 pa3pbIB: HacTb ayroracutenbHoOro yCTponucTea nosnoca BhbIKYaTens, B KOTOPOM NPOUCXOLUT
pasMblkaHWe 1 3aMblKaHWe KOMMYTUPYEMOM MOMOCOM Lienu.

A.2.37 Bbiknto4vatenb knacca C1: BbikntouaTenb ¢ HM3KOW BEPOSATHOCTbIO MOBTOPHOrO Mpobos mpu
OTKINOYEHUN €MKOCTHOIO TOKa, NOATBEPXKAaeMon NpU HOPMUPOBAHHBLIX UCTbITAHUSIX.

A.2.38 BblikntovaTenb knacca C2: BoikntovaTenb C O4eHb HU3KOW BEPOSATHOCTHIO MOBTOPHOIO Npobosi
NpuY OTKIIIOYEHUN EMKOCTHOIO TOKa, MOATBEPXAAEMOW MPU HOPMUPOBAHHBIX UCTILITAHUSIX.

A.3 Pexxumbl paboTbl BbiKnroyaTens

A.3.1 onepauums: NepemMeLleHe KOHTAKTOB rMaBHOW Lienu BbIKMAOYaTENA U3 Pa3OMKHYTOro MONOXeHUs
B 3aMKHyTOe (onepavLysi BKIMHYEHWS) UK 13 3aMKHYTOrO MOJIOXKEHMS B pa30MKHYTOE (onepauust OTKITIOYEHWS).

Mpumeyanne - Ecnu TpebyeTcs pasnuyaTh onepauuu, TO onepauumio Npu Hanudmm Toka u (munu)
HanpshkeHUst B MABHOW LENU Ha3blBalOT KOMMYTAUMOHHOMW onepauuen, a npu OoTCYTCTBUM Toka WU (Unn)
HanpsXXeHUs - MexaHU4YecKon onepavuen.

A.3.2 onepauusa BknwouYeHusi; B: [lepemelleHne KOHTAKTOB [rMaBHOW UeNW BbIKMOYaTens wu3s
Pa3OMKHYTOrO NMOJSIOXKEHMSI B 3aMKHYTOE.

A.3.3 onepauusa otkniouveHusn; O: [lepeMelleHMe KOHTaAKTOB [MaBHOM LENW BbIKNOYaTens u3
3aMKHYTOro NOMOXEeHWs B pa3oOMKHyTOe.



A.3.4 BKn4YeHHoe nornoxeHue: [lonoxeHue BbIKMOYATENs, B KOTOPOM 3aMKHYTble€ KOHTaKTbl
obecne4ynBaloT NpeaycMOTPEHHYO HENPEpPbIBHOCTb FMaBHOMN Liemnu.

A.3.5 oTkn4yeHHoe nornoxeHue: [lonoxeHue BbIKNOYaTeNs, B KOTOPOM Pa3OMKHYTbl€ KOHTaKTbl
obecnevvBaroT ﬂpeﬂ,yCMOTpeHHbIV’I N30 NIALMOHHbI A NPOMEXYTOK B MaB HOW Lenu.

A.3.6 pabouun uukn: MNocnegoBaTenbHOCTL onepaL i NepeMelLleHUs U3 OfHOro NOJIOXEHUA B Apyroe
C BO3BPaTOM B MepBOE MOSOKEHWE U C MPOXOXAEHUEM Yepes BCe ApYyrve NONOXKeHUs NMPU UX HamMYmi.

A.3.7 KOMMyTaUMOHHbIN LMKN: [ocrnegoBaTenbHOCTb HOPMMPOBAHHBLIX KOMMYTALMOHHBIX OnepaLui,
BbINOSTHAEMbIX C HOPMUPOBaHHBLIMW MHTEPBAariamMmu BpeMEHN MeXAy HUMMN.

A.3.8 aBTOMaTuyeckoe noBTOopHoe BkntoveHue (AlB): KommyTauuOHHbIA UUKA, NPpU KOTOPOM
BbIKMOYaTeNb BCMeA 3a ero OTKMIOYeHeM aBTOMaTWUYECKM BKMIOYAETCA Yepes YCTaHOBIEHHbIV NPOMEXKYTOK

BpemeHu (O- e -B).
A.3.9 ObicTpoaencTByloLlee aBTOMaTM4yeckoe MOBTOpPHoe BkntodeHune (BAMB): Lwvkn AlB, B

o . i fen &
KOTOPOM BbIKIIOYaTENb BHOBb BKIIOYAETCS MPU [OCTATOYHO Marnoit 6ectokoBoii nayse °T (72T = 0,3 ¢),
4yTOObI 3bEeXaTb NepeboeB B 3rEKTPOCHAGXKEHMMW.

A.4 TexHU4Yeckue xapakTepucTUKu (NapameTpbl) BbIKNoYaTenemn

A.4.1 HoMuHanbHoOe 3Ha4YeHue napamMmeTpa (HOMMHanbHbIN napameTp): Mo TOCT 18311.

UI'IJ:IH .

A.4.2 HOMMHanNbHOe HanpsiXeHue BbIKNOYaTensA . MexaynoniocHoe HanpsikeHue
(oencreytolLee 3Ha4YeHVE), paBHOE HOMUHANBHOMY MeXaydasHOMY HamnpPsKEHUIO 3MEKTPUYECKUX ceTen, aAnd
paboTbl B KOTOPbIX NpeaHa3HavYeH BbIKnoYaTesb.

MpumeyaHus

1 3HauyeHMe HOMMHANbHOrO HaMpsiXXeHUS BbIKMOYaTENA COBMAgaeT C  KIacCoOM  HaMpshKeHus
anekTpoobopyaoBaHua no NOCT 1516.3;

2 BobIknoyaTeny Ha HOMUHanbHble HanpsixeHus 0o 20 kB BknounTenbHO NpegHasHavaoTcs Takke Ans
paboTbl B CETAX C HOMUHANBbHLIMU HAaNPsXKeHUsAMKW, oTnnyarwmmmcs Ha 5%-10% oT knacca HanmpsKeHus,
ykasaHHoro B TOCT 1516.3.

[}
A.4.3 Hanbonbliee paboyee HanpsiKeHue HP . Hauborbliee MexOyrnomnocHOe HanpshkeHue
(oencteylolee 3HaYeHWE), Ha KOTOpPOE paccyuTaH BblKMyaTenb (B 4aCcTHOCTU, B YCMOBUAX OMNUTENbHOMO
NPUNOXEHUSA STOro HaMNpsiKeHUs).

- S . .
A.4.4 HOMMHaNbHLIA TOK BbIKNOYaTens : Hambonbwwmn gonyctumblidi No ycnoBusM HarpeBa
YyacTen BbIKMYaTeNsl TOK HAarpy3kn B MPOAOIHKUTENTBHOM PEXMME, Ha KOTOPbIV pacCyMTaH BblKMyaTenb.

!
A.4.5 HOMMHanNbLHbLIN TOK OTKNIOYeHusa Bbikniouatena ~H™ - Hap6onbwee pgelicteyollee

3Ha4YeHune I'IepVIOD,I/I‘-IeCKOIZ COCTaBIIAIlOLEN TOKA, Ha OTKMOYEHUEe KOTOpPOro paccyutaH BblKno4YaTesrnb npu
HOPMUPOBaHHbIX YCIIOBUAX €ro KOMMyT&LI,I/IOHHOVI CNocoBHOCTW.

A.4.6 HOMMHaNbHOE HanpsPKeHMe BKIIHYAKLWMX U OTKNIYaAKLWNX YCTPOUCTB NpuBOZa M
v UILHDH 9
BCrnomMmoraTeribHbIX YCTPOWUCTB . HanpspkeHue (pevcTtBytowee 3HayeHue), ans paboTbl npu

KOTOpPOM (C HOPMMPOBaHHbIMU NpPeAenbHbIMUA OTKMOHEHUSIMM) paccYuTaHbl BKIOYaOLWME U OTKIoYaoLwme
YCTpOWCTBa NpMBOAa M BCNoMoraTesbHble Lenu.



A.4.7 cobCcTBEHHOE BpeMs OTKITHOYEHUA foc : HTepBan BpemeHn OT MOMeHTa nofayn KoMmaHabl Ha
OTKMHOYEHNE OO MOMEHTa NpeKpaLleHns CONPUKOCHOBEHUS (pa3MblkaHWsl) AyroracutesibHbIX KOHTaKToB (ans
BbIKMOYaTENEN C LWYHTUPYIOLLMMW pe3ucTopaMu criegyet pasnuuatb Bpemsi 40 MOMEHTa MpekpalleHus
COMPVKOCHOBEHWSA OCHOBHBIX AyroracuteslbHbiX KOHTAKTOB W TO Xe - ANs AyroracuterbHbIX KOHTaKTOB
LWYHTUpYIoLWen uenw).

CobcTBeHHOE BpeMA OTKNIYEHUA BblIKNOYaTenda onpegendeTtca B COOTBETCTBMA CO crnocobom
OTKIMKOYEeHUA, KaK YCTaHOBJIEHO HWKe, U C nobbIm yCTpOVICTBOM BblOEPXKN BpEeMEHU, ABNALWNMCA
HEOTHLEMITEMON YacTbIO BhIKNOYaTENS, YCTaHOBJ1€HHbIM Ha CBOO MUHUMaTnbHYHK pPeryrmpoBKy:

a) AN BbIKMOYaTeNen, OTKMOYaoWMX C MOMOLLbl Nobon (*)OprI BCromoraTesibHon Heprun,
cobcTBEHHOE BpeMdA OTKNKYEeHUA npeactaBdeT nHTepsasn BpeMeHn Mexay MOMeHTOM nogadn kKoMmaHabl Ha
KaTyLWKYy OTKIIH4YEeHNUA WUInn pacuenutesnb BbIKN4YaTend, HaxoadAuwerocAa BO BKIKOYEHHOM MOJIOXKEeHUU, U
MOMEHTOM, Korga gyroracurersibHble KOHTaKTbl Pa30MKHYTCA BO BCEX MOJIKOCaX;

6) AN caMOOTKIIoYaloLWerocsi Bblkfo4atenss cobCTBEHHOe BpemMA OTKIOYeHUA npencrtaBliaAeT
nHTEpBasn BpeMeHn Mexagy MOMEHTOM, NMpu KOTOPOM TOK B rMaBHOW LIENW BbIKMOYaTENs, Haxoaswerocsi BO
BKJMHOYEHHOM TMOJIOXEHUN, AOOCTUraeT 3Ha4YeHud Cpa6aTbIBaHMFI pacuenuternia MakCMMalibHOIo TOKa, WU
MOMEHTOM, Korga gyroracuresibHble KOHTaKTbl pa30OMKHYTCA BO BCeEX MOJIKOCax.

HopmupoBaHHoe coGCTBEHHOE BpeMsi OTKITIOYEHMSI BbIKITHOYaTE NSt TPUHUMAETCS! paBHbIM U3MEPEHHOMY
MPW OTCYTCTBUM TOKOBOW Harpy3Kku B rMaBHOM LLENW BbIKIOYATENst U MPY HOMUHASbHOM HamnpshKeHUW NMUTaHWS
Lenu ynpasneHus.

,D,J'Iﬂ BO34YLHbIX BbIKNOYaTeNen n Ang Boiknoyarenen apyrnx sugoB C nHeBMaTun4eCcKknMmin npmeogamm
3TO BpemMa nNnpnHMMaeTCA paBHbIM U3MEPEHHOMY NPpUY HOMUHAlIbHOM OaBrieHUN BO3ayXa.

MpumevaHua

1 CobcTBEHHOE BpeMA OTKIMKYEeHUA MOXET U3MEHATbCA B 3aBUCUMOCTU OT 3HA4YeHUA OTKIo4YaeMoro
TOKa.

2 Onsa MHOropa3pbIBHbIX BbIKItoYaTENen MOMEHT, Korga gyroracutesibHble KOHTakKTbl Pa3OMKHYTCA BO
BCeX nostocax, onpeaendaetca Kak MOMEHT pa3MbIKaHUA KOHTAKTOB MNepBoOro (FIO BpeMeHI/I) pa3pbiBa nosioca,
pa3MblKaroLlerocqa nocrnegHum.

3 CobcTBeHHOe BpeMsi OTKMOYMEHUS cooepXut B cebe BpemMsi onepupoBaHusi  noboro
BCMomMoraTtesibHoOro obopyaoBaHus, HeobXooMMOro Ans OTKIOYEeHMs] BbIKMHOYATENs U SABMSAHOLWEroca ero
HEOTbEMIIEMOW YacTbio.

A.4.8 co6CcTBEHHOE BpPeMSA BKIIOYEHUA: VHTepBan BpeMeHU Mexay MOMEHTOM Mofaun KoMaHabl Ha
BKIIOYEHVE BbIKMIOYATENS, HaxXOASLIEerocs B OTKMOYEHHOM MOMOXKEHWM, M MOMEHTOM, KOrga KOHTaKThl
COMPUKOCHYTCSA BO BCEX MOMOCaXx.

HopmupoBaHHoe coBCTBEHHOE BpEMSI BKMIOYEHMSI MNPUHUMAETCS pPaBHbIM  U3MEPEHHOMY Mpu
OTCYTCTBMM BbICOKOTO HAMPSPKEHUS B IMaBHON Lienu.

Ons BO34YLWHbIX BbIKNKO4aTeNen n Ans Bolknyartenemn Opyrnx sugoB C nHeBMaTu4eCcKknMn npmeogamm
3TO BpemMaA NpMHUMaeTCA paBHbIM M3MEPEHHOMY NPpU HOMWHalIbHOM LOaBJIEHUU CXKaToro BO3AyXa, a And
BbIKNo4aTenen c NPY>XUHHbIM NPpUBOAOM - NP HOPMUPOBAHHOM YyCUINMUN (CTaTM‘-IeCKOM MOMEHTe) NPY>XWUH.

MpumeyaHre - CobGCTBEHHOE BpeMs BKIIOYEHUA COOEpXWUT B cebe BpeMs onepupoBaHus no6oro
BCriomMoratenbHoOro o6opyaoBaHusl, HeoOXoOAMMOro AN BKIIOYEHUS BbIKIloYaTens U SIBMSAOLIErocs ero
HEOTbEMIIEMON YacTblo.

£
A.4.9 GeckoHTaKTHas naysa DF : VHTepBan BpeMeHW Mexay MOMEHTOM, KOorda AyroracuterbHble
KOHTaKTbl Pa30MKHYMCb BO BCEX MOJOCAX, U MOMEHTOM, KOra KOHTaKTbl COMPUKOCHYCL B MEPBOM Moroce



BO BpeMA onepaunn noBTOPHOIro BKIMOYEHUA.
BbeckoHTakTHas naysa HOpMUpyeTca:
a) Npu OTCYTCTBUM TOKa U (I/U'II/I) HanpsaXxeHwa B rMaBHOM LEenu BbIKNoYaTens;
6) NP HOMUHaNbHOM HanpAXeHun Ha BbiIBOAAX uenen ynpasJieHuA;

B) MpU HOMMHASIbHOM [aBfIEHUM CXKaToOro BO3Ayxa WM rasa AfsS BO3AYLWHbIX WU FasoBbIX
BbIKIOYaTene v Ons BblKlovaTenei gpyrMx TUMOB C MHEBMAaTMYECKUMM (MHEBMOTMOpaBIMYecKnUMm)
npueoOamy;

r) NPy HOPMMPOBAHHOM YCUMUKN (MOMEHTE) NPYXMH ANS BbIKMOYaTENEN C NPY>XMHHLIM MPYBOLOM.

A.4.10 BpemMa 3aMkHyToro coctosiHusi npu AlB: VHTepBan BpeMeHM Mexgy MOMEHTOM KacaHus
KOHTaKTOB B MNEpBOM MOMOCE MNpU Onepauun BKIHOYEHUS U MOMEHTOM pa3MblkaHUs AyroracutenbHbIX
KOHTaKTOB BO BCEX MOSOcCaXx Npu nocreayoLler onepaynm oTKMIYEHVS.

MpumeyaHue - Ecnn He OroBOpPEHO WHOE, CUUTAETCs, YTO KOMaHda Ha Lenb OTKMYeHus nogaeTcs B
MOMEHT, Korga KOCHYNWCb KOHTaKTbl B MEPBOM MOMCe MPU BKMOYEHUU. DTO COCTaBnAeT MUHMMarbHOe
BPeMsi 3aMKHYTOro coctosiHua npu AlB.

A.4.11 CKBO3HOW TOK KOPOTKOFO 3aMbIKaHMUA: TOK KOPOTKOro 3aMblkaHWs, MNPOXOAsiUiA 4epes

BbIKMNOYaTE b N HE OTKIOYaEMBbII BbIKIOYaTENEM.

A.4.12 KpaTKOBpeMEeHHbIM BblAepXUBaeMbl TOK (TOK TEPMWUYECKOW CTOWMKOCTW) Iy Tok,
KOTOPbIN BbIKMOYATENb AOSPKEH MPOMNyckaTb BO BKMOYEHHOM MOMOXEHUM B TEYEHWE HOPMUPOBAHHOMO
KOPOTKOrO MPOMEXYTKa BPeMEHU Npu NpeanucaHHbIX YCROBUSX NPUMEHEHUS U NOBELEeHUs.

£ y
A.4.13 BpemMsA KOPOTKOro 3aMblkaHuUsi 7 : Bpemsi mpoTekaHusi Yyepe3 BKIMHOYEHHbIV BbIKMOYaTeNb
CKBO3HOIO TOKa KOPOTKOrO 3aMblKaHMsl.
A.4.14 nuK KpaTKOBPEMEHHOIO BbIAEPXXMBaeMoro Toka (ToOK aNeKTpoAuHaMU4YeCKON CTOMKOCTH)

i y
A BHaueHre nuka TOKa, KOTOpbIX BblKNM4YaTeslb OOJDKEH BblAepXXaTb BO BKIIHOYEHHOM MNOJIOXEHUN Np U
npeanncaHHbIX YCNOoBUAX NPUMEHEHUA N NMOBEAEHUA.

A.4.15 KOMMyTaUUOHHasi cNOCOBHOCTb: CnocoBHOCTL BbIKMHOYATENS KOMMYTMPOBAaThb (BKMovaTb U
OTKIOYaTb) ANEKTPUYECKME LIeNU B NPEeANUCaHHBLIX YCIOBUSX.

PasnunyatoT:

- KOMMYTaLUMOHHYIO Cnoco6BHOCTb Npu BKIMKOYEHUN - 3TO BKIOYaroLWasd CNocoBHOCTb, onpependemMas
TOKOM BKITHOYEHUA;

- KOMMYTaUMOHHYIO CMOCOGHOCTb MPY OTKMIOYEHWUM - 3TO OTKIIoYaloLWwas cnocoGHoCTL, onpeaernsemMas
TOKOM OTKIIOYEHUS.

A.4.16 pencTBylOLlee 3Ha4YeHUe nNepuoanYecKOM COoCTaBnsOWeEn Toka OTKINHYEHUs!

i y y y
Bbikntoyatena ~°I: ,D,eVICTByPOLIJ,ee 3HavYeHne nepnogny4eckoun coctaBndroLllen ToKka OTKIMIOYEeHNA B MOMEHT
pa3MblKaHNA KOHTaAKTOB.

A.4.17 oTHOCUTENbLHOE coAepXXaHue anepuoguyvyecKkom COCTaBIAKOLWEN B TOKe OTKITIOYEHUSA g :
OTHoOLWEeHVe 3HaYeHWs] anepuUoaNYECcKo COCTaBMALEN ToKa OTKIMIOYEHNS K aMMNUTY4HOMY 3Ha4YeHWo ero
neprogunyYeckomn CoCcTaBnsoLWen B MOMEHT pa3MblKaHUSI KOHTAKTOB.



A.4.18 HOPMUPOBaHHOE  3Ha4YeHUe OTHOCUTENIbHOro  cofepXxaHus anepuvoaunyeckomn

COCTaBNAKOLWEN B TOKE OTKIHOYEHUA 'SHI Haunbonbwee Aornyckaemoe 3HadeHue '8 npn HOMUHAINbHOM
TOKE OTKIHYEeHUA.

I .
A.4.19 HopMuMpoBaHHOE 3Ha4YyeHUe TOKa OTKN4YeHUs 0H :  [encteywollee 3HayeHue
Nepuo4NYECKON COCTaBMSIOLLEN TOKA OTKMIOYEHMS] B MOMEHT pa3MbIKaHUA KOHTAKTOB, HOPMUPOBaHHOE AMs
COOTBETCTBYIOLLENO peXnma UCnbITaHWN.

A.4.20 HavyanbHOe AenCcTByHOLLee 3HA4YeHWe NepuoanvYecKon COCTaBNAKLWEN TOKa BKITHOYEHUSA

IB . ,D,e|7|CTBy+ou.|,ee 3Ha4YeHne I'IepI/IOD,I/I‘-IeCKOIZ COCTaBNSAOLLEN TOKA BKMIOYEHMA B MOMIOCE BbIKMOYATENS
nocrne BO3HMKHOBEHUA TOKa NMpu onepaunn BKIMKO4YEHWA.

A.4.21 HoOpMUpOBaHHOe HavanbHOe AeUCTBYHLlee 3HA4YeHUe NMepuoauveckon CocTaBrsloLien

{ . . y
TOKa BKIKO4YeHuns EH: Hanbonbluee gonycrtmmoe geuncTteyroLlee aHav4yeHne nepmnogn4eckon cCoctaBndaroLen
TOKa BKIMKOYEHUA.

A.4.22 TOK BKNOYeHUA (Nuk) s : 3HayeHMe nuKa nepsov 60MbWOW MOMyBOSHbI B MOMOCe
BbIKMNOYaTENA BO BPEMS NEPEXOAHOro nepuoaa nocrie BO3HUKHOBEHUS TOKa Npuy onepaunm BKITIOYEHWS.

MpumevaHua

1 3HauyeHve nvka MoxeT pasnunyaTtbCA OT OOHOro MNnosioca K Apyromy u ot OAHOM onepaunn K p,pyroﬁ,
NOCKOJ1IbKY OHO 3aBUCUT OT MOMeHTa BO3HMKHOBEHUA TOKa OTHOCUTESIbHO BOJTHbI MPUIOXEHHOro HanpaXeHus.

2 Ecnu ana mHorogasHom Lienu yctaHaBnNuBaeTcs eAMHCTBEHHOE 3HauYeHme (Nyka) Toka BKIYeHUs, TO
3TO AOIMKHO ObITb Gonbluee 3HaYeHWe B NoboON hase, ecnu He OroBOPEHO MHOE.

i
A.4.23 HOopmMpOBaHHOe 3HayeHWe MNuKa Toka BKnr4YeHua FH : Hanbonbllee pgonyckaemoe
3HaYeHVe NUKa ToKa BKIMOYEHYS.

A.4.24 BoccTaHaBnuBawLleecs HanpsaxeHue: HanmeeHVle, nodasnduieeca mMexay BbiBOOAMU
NoJ1loCa BbIKINO4YaTeNAa nocre OTKM4YeHUA ToKa.

I'IpmmeanMe - OTO Ha npsaXXeHne MOXEeT paccMaTpumBaTbCA B OBYX MocrieaoBaTtelibHbIX UMHTEpBanax
BpemMeHU: BO BpeMd NepBOro nHrepeara CyuecTByeT nepexoaHoe HanpaxxeHne, 3a KOTopbiM crieayeT BTOpOIZ,
B Te4YeHNe KOTOPOro cyuwecTByeT TOJIbKO BOCCTaHaBiMBaKLeeCA HanpsaXXeHue I'IpOMbIUJJ'ISHHOVI 4acToThl.

A.4.25 BoccTaHaBnuBaKwLLleeCA HanpsbkeHWe NPOMbIWIIEHHOW 4acToThl (BO3BpaljaloLeecs

i y
Han pﬂ)l(eHVIe) E . BoccraHaBnuearolleecsa Ha npsA>XXeHne nocrne npekpaweHna ABleHUn nepexoaHoro
npowuecca.

K
A.4.26 koadpchnumeHT nepBoro racswero nomntca ~ T : OTHOWeEHWEe BOCCTaHaBIMBAIOLLErOCH
HanpsXxeHua I'IpOMbILIJJ'IeHHOI7I 4YacCTOTbl Ha NMepBOM racdwemM Ayry norntce npu OTKNKYeHUU TpequasHoro
KOPOTKOro 3aMblkaHVs K hasHoMy HaubonbLuemy paboyemy HanpsKeHUo.

A.4.27 nepexogHoe BoccTaHaBnuBawlueecss HanpsbkeHue (MBH): BoccraHasnueatolleecs
HanpshkeHne B TeyeHue BpPeMeHW, Korga OHO UMeeT 3aMETHO BbipaXeHHbI nepexoaHsin xapaktep. OHo
MOXeT ObITb KonebaTenbHbLIM Uv anepuoguIeckMM Unn nx KoMoMHauven, B 3aBUCMMOCTU OT XapakTep UCTUK
Lienun 1 BbIKItoYaTENs, OTPaXaeT TakKe CMELLEHME HaNPSKEHWS HeTpanu MHOrogasHom Lenu.

NMBH B TpeX(ba3HbIX uenax, ecrim He oroBoOpeHO UHoe, - 3TO HanpsAXXeHue MexXxay BbiBOgamMu nepBoro
racqdulero nositoca, Tak Kak 3To HanpsdxeHue 0ObIYHO BbILLE, YEM Ha KaXXOOM U3 OBYX OPYrux nomnkcos.



A.4.28 cobcTBeHHOe MNepexoAHOe BOCCTaHaBNMBawlieecss HanpsxeHue (uenwm): [NepexopHoe
BOCCTaHaBMMBalOLLEECA HaMpsiXKEHME LENU OTHOCUTENbHO BbIKMOYaTENs, onpeaensieMoe TOJSbKO
napameTpaMm KOMMYTUMPYEMOW WM UCMbITATENIbHOW LENW MpW OTKMKYEHUM Toka ©0e3 anepuopmnyeckomn
cocTaBrsiolWen u "waeanbHbiM BblkovaTeneMm" (T.e. BbIKMYaTeneMm, MonHOe CONpOTUMBREHWE MeXay
pasMblKaeMbIMW KOHTAKTaMW KOTOPOro Mpu "ecTecTBEHHOM" nepexode Toka Yepe3 Hyflb MrHOBEHHO
M3MEHSIETCH OT Hyns O 6GECKOHEYHOCTMW).

A.4.29 KoachdMUMEeHT npeBbIWEeHUA aMnnUTyAbl MepexoaHoro BOCCTaHaBIMBaKOLWerocs

HanpsxeHus (KOS(*)(*)VILWIGHT aMﬂﬂVITy,D,bI) Kﬂ : OTHOWEHME MaKCMMarnbHOrO 3HaYeHUst nepexoaHoro
BOCCTaHaBIMBaKLLErocAa HanpsaXeHnd K amnnutyaHoMy 3Ha4YeHUI0 BO3BpaLLaoLWeroca HanpaxXeHus.

A.4.30 HayanbHOe nepexogHoe BoccTaHaBnuBawLleecA HanpsikeHue (HMBH): Cocrasnsiowas
MBH B ero HavanbHOM YacTun, oOycrnoBneHHas kornebaHUAMN Manon aMnIuTyabl C NOBLILLEHHOM YacTOTON Ha
LUMHaX pacnpefenuTenbHOro yCTpoucTaa.

A.4.31 k03achpMLIMEHT NUKA KOPOTKO3aMKHY TOM JIMHUM (MPU HeyAaneHHOM KOPOTKOM 3aMbIKaHUN)

LT . OTHOLWEHMe HanbOoNbLUIEro OTKIIOHEHWSI NEPEXOHOr0 HanpshxkeHusa "dasa-3emns” BO34yLIHOW NUHUA
OT HayamnbHOIO 3HaYeHUs Nocne OTKMIYEHUS KOPOTKOro 3aMblKaHWA Ha HEWM K HadarbHOMY 3HaYeHWUIo 3TOro
Hanps>KeHNsI.

I'Ipmmet-laHMe - 3HayeHue Ha4vanbHOro nepexogHOoro HanpsaXxeHuda Ha NMUHUKM COOTBETCTBYET MOMEHTY
noracaHua oyrm B paccMatpvsaemMoMm norsoce.

A.4.32 HanpsikeHue nepen BKIHOYEHUEM UBK: Jencteylollee 3HaYEHWE HaMPSXKEHWS, KOTOpoe
CyLLeCTBYET MexXay BbIBOOAMU MOMCa BbIKMOYATENS HENOCPEACTBEHHO Nepes BO3HVKHOBEHWEM TOKa.

i
A.4.33 Bpems ayrm ©: VHTepBan BpeMeHW MexXOy MOMEHTOM MEPBOI0 BO3HUKHOBEHWA Oy U
MOMEHTOM OKOHYaTESIbHOrO €€ MoracaHns BO BCEX MOSIOCaX.

A.4.34 nonHoe Bpems OTKIIOYEHUA: HTepBan BpeMeHN Mexay HayaroMm onepauun OTKMHYeHUd v
OKOHYaHWeM noracaHus 4yrm Bo BCex Nosocax.

A.4.35 Bpemsa BKNrYeHUs: VIHTepBan BpeMeHU Mexay MOMEHTOM nodadn KoMaHgbl Ha BKIOYEHWe
BbIKMNOYaTEN, HAXOOALWEroCcs B OTKIMOYEHHOM MOJIOXKEHNW, 1 MOMEHTOM Hayara npoTekaHus Toka B MepBOM
norntoce.

MpumeyaHus

1 Bpemsl BKMIOYEHMSI COOEPXKUT Bpemsl onepupoBaHus MoGoro BcromoraTenbHoro obopyaoBaHus,
He0B6X0AMMOro ANs BKMOYEHUS BbIKMoYaTENS U ABNAIOLLErOCs HEOTbEMIEMON YacTblo BbIKIloYaTenNs.

2 BpeMﬂ BKIMHOYEHUA MOXET USMEHATLCA B 3aBUCUMOCTU OT BpEMEHU YT NpU BKIMKOYEHUN.

A.4.36 npepBapuTenbHbii NPOOOM MpU BKIOYEeHUU: BO3HVKHOBEHME OYyrM MeXgy KOHTakTamMu
BbIKIOYaTENSA MPU Ux CONKEHNM B MpoLecce onepaummn BKIOYEHMS.

A.4.37 BpemMsa ayru npu BKNOYEHUU: VIHTepBan BpeMeHM Mexay HavyasnomM npoTeKkaHusi Toka B NepBOM
nosoce BO Bpemsi onepauuny BKMIOYEHUS U MOMEHTOM KacaHUs KOHTaKTOB BO BCEX MOSIOCaXx.

I'Ipmmeanme - BpeMﬂ aoyrn npun BKNMOYEeHUn 3aBUCUT OT MIHOBEHHOINO 3Ha4YeHWA npUuoXXeHHOoro
HanpsaXxXeHuna BO BpemMd KOHerTHOVI onepaunn BKNOYEHUA U NO3TOMY MOXET CyLEeCTBEHHO N3MEHATbCA.

i
A.4.38 BectokoBas naysa npu AMNB “OT: WuTepsan BpeMeHn Mexay OKOHYaTerbHbIM MoracaHuem
OyrM BO BCeX Mosiocax npy onepauyu OTKIMIOYEHMST U NMEPBOro MOSABMEHMS TOKa B f0OOM U3 MOJIOCOB Mpy
nocnegyoLwen onepaunm BKITIOYEHUS.



A.4.39 KpuTM4ecKMn TOK: 3Ha4yeHMe ToKa OTKMIYEHMS MEHEee 3HaYeHUss HOMUHANbHOro ToKa
OTKIMHOYEHUS, NPU KOTOPOM BPEMS AYr1 3HA4YMTENbHO BO3pacTaeT.

A.4.40 nonyBonHa: YacTb KpMBOI TOKa, orpaHM4eHHasa ABYMSA nocrnefoBaTtesbHbIMU NepeceyeHnaMm
HYNeBOW NUHUN.

anIMe‘-IaHVIe - YcTaHaBnuBaeTcs pasnnyine mMexay OonbLon u Manon I'IOJ'IyBOJ'IHOVI B 3aBUCUMOCTU OT
MHTEpBAlna BpeMeH!, KOTOprVI MoXeT ObITb Gonee unv mMeHee nonynepuoga nepemeHHO|7| COCTaBIsIlOLLEN
TOKa.

A.4.41 noBTOpHbIN Npobon: Bo3oOHOBNEHNE TOKa MeXOy KOHTakTaMu BbIKIOYaTeEnNs B npouecce
onepauun OTKIIOYEHUS E€MKOCTHOro TOKa Mocfe TOro, Kak TOK OcTaBarics paBHbIM HymMo B TeYeHue
NMPOMEXYTKa BPEMEHW, paBHOrO unu 6onbLuero 1/4 nepvoga NPOMbILLITEHHO M YacTOThI.

A.4.42 noBTOpHOE 3axuraHue: Bo3oOHOBMNEHME TOKa MeXOy KOHTAKTaMW BbIKMYaTens B npouecce
onepaLum OTKMHYEHNA € MKOCTHOIO TOKa UMK TOKa peakTopa Mnocrie Toro, Kak TOK OCTaBarcs paBHbIM Hymo B

1
Te4YeHne nNnpomMexyTka BpeMeHn, MeHbLLUETO '/:{ nepuoaa I'IpOMbILIJJ'IGHHOVI 4YacTOThbl.

A.4.43 HopMmupoBaHHOe AaBrfieHWe 3anoSfIHeHUs rasoBoro BblKnwYarena: [lasneHve rasa B
Meranackansix (abconoTHoe unu u3bbITOYHOE), NMPUBEAEHHOE K HOpMarbHbIM aTMOCHEPHBLIM YCITOBUSIM
(temnepatypa nnoc 20 °C, gasnenune 101,3 klMa), 4O KOTOPOro 3anofiHAeTCcs BbIKMOYaTeNb Npy BBOAE B
aKcnnyaTtauuto.

A.4.44 paBneHue curHanusauuum Ans ra3oBoOro Bbikntouyartensa: [laBneHue rasa B meranackansx
(abcontoTHoEe unu M3bbITOYHOE), NPMBEAEHHOE K HOpMaribHbIM aTMOC(EPHbIM YCroBUAM (TeMnepaTypa nioc
20 °C, paeneHue 101,3 kla), npn KOTOPOM YCTPOMCTBO KOHTPONS OaBMeHus B BblKMOYaTene nogaeTt curHan
CHWKEeHVA AaBneHus rasa v TpebyeTcs nogkayka rasa B BO3MOXHO KOPOTKUIM CPOK.

A.4.45 paBneHue ONOKUMPOBKU ra3oBOro BblknwuyaTensa: [laBneHve rasa B Meranackansix
(abcontoTHoe unu M3bLITOYHOE), NPMBELEHHOE K HOpMaribHbIM aTMOC(EPHLIM YCIOBUAM (TeMnepaTypa nitoc
20 °C, paBnenue 101,3 klla, npM KOTOPOM YCTPOWCTBO KOHTPOSSi OABMEHUS B BbiKntovaTene Gnokupyet
paboTy BbIKMOYaTens, Tak kKak npy ganbHeNWeM CHWKEHUN JaBNeHWst He obecneyYnBaeTcs KOMMYyTaLUOHHas
CMoCOBHOCTb, aneKTpMYeckast MPOYHOCTb M3ONALUM UK APpYTMe XapaKTepPUCTUKN BbIKIoYaTens).

MpunoxeHue b
(cnpaBo4HoE)
O603HaYeHUs N coKpalleHus

B HacTosLLEeM cTaHgapTe NpuMMeEHEHbI crieayollne 0603HaYeHUA Y COKpaLLLE HUS:

B1. O6o03Ha4YeHun

2 . 3HavyeHue anepuon NYeCKOW COCTaBNsOLLEN TOKa KOPOTKOIo 3aMblKaHWA;

T BpemMa OT MOMEHTA BO3HMKHOBEHUA KOPOTKOrNro 3aMblKaHMA OO MOMEeHTa pa3MblKaHUA

ayroracutresibHbIX KOHTAKTOB;

i B £y iy iy u' i g o
, , , , , , - napameTpbl YCIIOBHOM [PAHWYHON IMHUM MEepPEeXO[HOro

BOCCTaHaBNMBaKLLErocAa Hanpsa>XXeHud;

o ckopocTb MNBH;

EIl - nonocHoe BO3BpallarLeecs HanpskeHue;



ff, f'f, M. napameTpbl YCIOBHOW MPaHUYHON NIMHUKN HaYannbHOW YacTu NepexXogHoro
BOCCTaHaBITMBALLIEroCs HaMpshKeHWs;

£
dl napamMmeTp MBH co CTOPOHbI NTMHNN NMPU UCNbITaHUAX BbIKNKO4YaTe A Ha OTKIMIOYEeHWe Hey4aneHHOoro
KOPOTKOIo 3amMblKaHWuA;

Cn pacxof rasa Ha yTe4ku B 30He HopMarbHbIX TeMnepaTyp 4SS ra3oBOro BbIKMoYaTens;
r
B . pacxopn Bosgyxa Ha BbIMONHeHWe onepaLuy;

W . HeWTpanbHasi TOYKAa LEMU MUTAHWA B CXEeMe WCMbITaHUN BbIKMOYaTens Ha KOMMYTaLUOHHYHO
CNocoBHOCT;

2 . HeliTpanbHash Touka KOPOTKO3AaMKHYTOM LENM B CXeme WCMbITaHWi BbIKMoYaTens Ha
KOMMYTaLMOHHYI0 CNOCOGHOCTb;

A A

A 5 .
., 7. BUABI VCTIBITAHWI HA KOMMYTALIMOHHYHO CMIOCOGHOCTL B COOTBETCTBUM C Tabnuue 18
HACTOALLEro CTaH4apTa;

o

EM - mexnontocHoe BO3BpallaklLllieeca HanpsxeHune,
UBKI[
= - MONMIOCHOE HamnpdaXeHwe nepen BKI4veHne m;

EEM - MeXMNOMoCHOE HamnpspkeHue nepes BKIoYeHneM;

T10 - pexvm uCnbITaHUA Ha KOMMYTaLMOHHYIO CnocobHOCTb Npu Toke, cocTtasnswowem okorno 0,1

Iu:u,m:ur.{.

T30 - pexvm uUcnbiITaHMM Ha KOMMYTaLMOHHYK CMOCOOHOCTb MpU TOKe, cocTaBnsiowem okono 0,3

i

0, HOM .

T60 - pexuvm ucnbITaHMN HA KOMMYTALMOHHYKD CMOCOOHOCTb MpM TOKe, cocTasBnswowem okoro 0,6

II:I,I-I]:IH.

i
T100s - pexXvM MCMbITAHUA Ha KOMMYTaLMOHHYK CnocoBHocTb npu Toke ~ -HM - He copepikaluem

4
anepvogn4eckomn coctasnsowen ( g 20%);

'II:I

T100a - pexum MCMbITaHWMIN HAa KOMMYTaLMOHHYK CMOCOOHOCTb NMpU TOKe -HIM ¢ anepuoguyeckoii

8= 8x.

COCTaBnsAwLLEN

!
Tcr1 - pesuM UCMbITaHWI Ha KOMMYTaLIMOHHYH CNOCOBHOCTL MPU KpUTMYeckux Tokax 0,8 ~ ™ 11 0 45

iy

0, HOM .



. !
Tcr2 - pexum VCnbiTaHWi Ha KOMMYTaLMOHHYIO0 CNIOCOBHOCTL MPY KPUTUYeCcKnX Tokax 0,45 "M 1 0 2
i 0, HOM .

{
Tcr3 - peXkuM UCTbITaHWI Ha KOMMYTAaLIMOHHYH0 CNOCOBHOCTL MPU KpUTUYeckux Tokax 0,2 ~ %™ 11 0,05

fn,mm.

OP1 - pexum ucnbITaHUA Ha KOMMYTaALMOHHYIO CNOCOBHOCTL B YCNOBUAX paccorfnacoBaHus as npu
i
Toke 0,075 7 HOM

OoP2 - peXnm UCMbITaHUA Ha KOMMYTalOHHYHO cnocobHocTb B yCnoBuAX paccoriiacoBaHuUA cba3 npu

5 fu:u,:-n:ur.{.

Toke 0,2

Tlph - pexum ucnbITaHUM Ha KOMMYTAUMOHHYIO CMOCOBOHOCTb B YCNOBUSX OAHO(A3HONO KOPOTKOro

I
3aMblkaHus npu Toke - HOM

T2ph’ - pexum wcnbiTaHUA Ha KOMMYTaLMOHHYHO CMOCOOHOCTb B YCMOBMSIX ABOWHOIO KOPOTKOIO

I
3aMblkaHus Ha 3emrmio npu Toke 0,87 ~ 5 HIM

T2ph" - pexxuMm UCMbITaHWA Ha KOMMYTaLMOHHYK CMOCOBHOCTb B YCMOBMSX ABYX(A3HOr0 KOPOTKOro
3aMblKaHus;

L90 - pexuM MCMbITaHUA Ha KOMMYTALMOHHYIO CMOCOBHOCTb B YCMOBUAX HEyAaneHHOro KOPOTKOro
3amblkaHus npu Toke 0,9 Lo, wom ;

L75 - pexuM WCMbITaHUA Ha KOMMYTALMOHHYIO CMOCOBHOCTb B YCIIOBUSIX HEyAamneHHOro KOPOTKOro
3amblkaHua npw Toke 0,75 Lo, om ;

L60 - pexuM WCMbITaHUA Ha KOMMYTALMOHHYIO CMOCOBHOCTb B YCMOBUAX HEyAaneHHOro KOPOTKOro

6 fu:u,I-n:u'.'[.

3aMblKaHUA NpU TOKe 0,

T100s(a), T100s(b) - pexunmbl UCNbITAHUA HA KOMMYTALMOHHYIO CMOCOOHOCTb, 3aMEHSIOLNE PEXMUM
T100s;

i o
ma . NPUHYOUTENbHbIN MUK HANPAXEeHUA UCTOYHUKa NUTaHUA OTHOCUTESIbHO 3eMJIN MPU UCNbITaHUAX
Ha OTKITHOYEHKWE WYHTUPYHLWEero peakTtopa,

u .
™M . HayanbHOE HaMpsHKeHWe B MOMEHT Cpe3a ToKa MPU UCTILITAHUAX HA OTKITOUYEHWE LYHTMPYIOLLEro
peakTopa;

&
™M onuk BOCCTaHaBITMBAKOLWETOCA HanpsaXeHuda npu UCNbITaHUAX Ha OTKIIHOYEeHue LWYHTUpYoLWlero
peakTopa;

i
W _ HanpskeHWe Ha BbIKMoYaTene B MOMEHT MOBTOPHOMO 3aXuraHus Unu npo6os Npu UCMbITaHUAX Ha
OTKITHOYEHME LLIYHTUPYIOLETO peakTopa;

A TeMnepartypa OKpyXakLllero Bo3ayxa npu UCMbITAHUAX Ha yCTOVI‘-II/IBOCTb K KinMaTmn4eCKnum



BHELLHUM BO3[elCTBYOLWUM hakTopam;
Ty . )
- HKHEE 3Ha4YeHVie TemnepaTypbl BHELLHEN cpefbl MPW SKCMyaTauuy;

E . BepxHee 3Ha4YeHVe TeMMNepaTypbl BHELLHEW cpeabl Npu 3KcnyaTaumu.
B2 CokpalyeHus
KPY - koMnnekTHoe pacnpeaenurernbHoe YCTPOUCTBO;
KPYQ - repmeTuyHOE anera3oBoe KOMMSIEKTHOE pacnpeaennuTenbHOe YCTPONCTRO;
BO - uvkn onepauun BKMKOYEHUE-OTKIOYEHWE;
OB - uykn onepaumi OTKNYE HUE-BKITHOYEHME;
OBO - uvkn onepauunn OTKNOYE HUE-BKIIOYE HAE-OTKITIOUYEHNE;
3WTT - KOMNNEKT 3anacHbIX YacTen N NpUHAONEXHOCTEN;
OKP - onbITHO-KOHCTpYKTOpPCKasi paboTa.

MpunoxeHve B

(pexomeHgyemoe)

MepevyeHb TeXHNUYECKUX AaHHbIX,
KOTopble criegyeT yKa3biBaTb B TEXHUYECKUX YCITOBUSX Ha BbIKIOYaTenu,
3KCnJlyaTayMOHHbIX U TEHOAEPHbIX AOKYMEHTax
KnumaTtnyeckoe MCMOMHEHME U KaTeropus pasmeLLeHus.
HwxHee 1 BepxHee 3HavyeHus TemnepaTypbl OKpy>KatoLLero Bo3gyxa.
HoMuHanbHoe HanpseHue.
Haunbonblee paboyee HanpsikeHue.
HoMWHanb HbIN TOK.
HoMWHanb HbIN TOK OTKIOYEHUS.
HopmurpoBaHHOE NPOLEHTHOE CoAaepXaHve anepuoguHeckoit CoCTaBnALWEN.
HopmupoBaHHble NapamMeTpbl TOKa BKITHOYE HUS:
- HaubOMbLUNA MWK,
- HavanbHoe AelcTBYoLLee 3Ha4YeHWe Nepuoan4ecKon CoCTaBsoLWEe .
HopmupoBaHHbIE NapameTpbl CKBO3HOMO TOKa KOPOTKOrO 3aMblKaHUs:
- HaMBOMbLUMIN NKK (TOK 3NEKTPOANHAMMYECKOW CTONKOCTH),

- cpeaHekBaapaTudHoOe 3Ha4YeHne ToKa 3a BpeMA ero npoTekaHu4,

- Bpemsa NpoTeKkaHua ToKa KOPOTKOIro 3aMblKaHUA.



TOKa.

YpoBeHb M30MALUN.

WcnbiTatenbHble HANPSXKEHWsT U3ONSALINN.

[nuvHa nyTn yTeukn BHELLHEN U30NALMMN.

HopmupoBaHHble xapakTepucTtuku MNBH.

HopmunpoBaHHbIE KOMMYTaLVOHHbBIE LIUKITbI.

HopmupoBaHHas 6ectokoBas naysa npu AllB.

CobcTBEHHOE BPEMS OTKITHOUEHWS.

MoniHoe BpeMmsi OTKIIOYEHMS.

Pa3HoBpeMEHHOCTU 3aMblKaHUs U pa3MblKaHWS KOHTAKTOB MOSIHOCOB M Pa3pbIBOB.
CobCcTBEHHOE BpEMS BKIOYEHUSI.

HopM1poBaHHbIN TOK OTKIMIOYEHUA HEHArpy>X€HHOW BO3AYLUHOW NUHUN.
HopmupoBaHHbIV TOK OTKIMKOYEHWSI KOHOEHCATOpPHOM BaTapew.
HopMupoBaHHbIV TOK OTKIMKOYEHWS LUYHTUPYHOLLETOo peakTopa.

HomuHanbHoe Hanpda>XeHue BKIo4Yalowmnx, OTKIo4YarnLwnx yCTpOVICTB M BCrioMoraTesbHbIX Lenen u poa

Tok noTpebneHus BKNYaoLWMX U OTKIOYaoLWMX YCTPONCTB.

HanpsikeHue, TOK Mnm MOLLHOCTb YCTPOUCTB NOAorpeBsa.

TemnepaTypa BKMOYEeHWs YCTPOWCTB Noaorpesa.

XapakTtepucTukm paboTbl MEXaHM3MOB, KOTOPbIE TPEBYIOTCA ANa ero aKkcnnyaTauum.
HasneHve (npveegeHHoe k 20 °C) 3anonHeHna ons rasoBoro BbIKMtoYaTens.

DaeneHve (npuBeaeHHoe k 20 °C) cpabaTbiBaHUA CUrHanu3aLUnm NOHWKEHVS OaBMEHWS 1S ra30BOro

BbIKJllO4aTend.

HaeneHve (npvBeneHHoe k 20 °C) GrOKMPOBKM paboTbl ra3oBOro BbIKMOYATENS MPU MOHWKEHWN

AaBreHund.

CocTtaB rasoBoi cmecH, ﬂpMMeHﬂeMOVI B ra3oBOM BbIKJllo4aTene.

HWXHUIA npegen agaslieHunA, Npu KOTOPOM AonyCKaeTCcA npoun3BOACTBO OTAEJIbHbIX onepauMVl ana

BO34YLLHOIO BbIKMO4YaTend.

HomuHanbHoe gaBneHve un gManasoH pabovnx gaBrneHui gnsi THEBMaTUHMECKOrO NprBoaa.
Pacxop rasa (Bo3gyxa) Ha yTeuKW.

[laHHble 0 30He BbIxnona.

Pecypc BhIknto4aTensi N0 KOMMyTaLUMOHHOM CTOMKOCTU 0 CPELAHEr0 PeEMOHTA.

Krnacc no mexaHU4ecKom CTOMKOCTW.



Cpok cny>6bl 4O cpegHero peMoHTa.
Cpok cny6bl O cnvcaHus.
[onycTnmoe TskeHue NpoBOAOB.
Macca BbIkno4aTens, NpyMBoAa, pacnpegenurensHoro wkada, rasa, Macna v ap.
MabapuTHble pa3mepbl BbIKMOYaTENS.
[aHHble ona npoekTpoBaHua pyHOameHTa.
NHdpopmauma 0 BO3MOXKHOCTM AMarHOCTUYECKOrO KOHTPOSS cpeacTBaMn MOHUTOPUHIA.
MpunoxeHue I
(pekomeHayemoe)

CTpyKTypa ycrnoBHOro o6o3Ha4yeHus1 BbiKitoyaTtens u npueoaa
.1 CTpykTypa yCnoBHOro 0603Ha4eHUs BbIKNo4YaTens
H-H o HIK HH

KNUMATHYECKOR HCNONHEHWE W KATEMOPWA RDasMEeWeHa no
MCT 159140

HoMWHANEHEIA TOK BEIKNOYETENA B AMMNEepax

HOMHHANEHLIA TOK OTENHKYEHWA EEIENKYaTENA B
KHnoamnepay

QAoZHAYAT pUMCEUmE gEdgaanea O T ang D,
CTENEHE 3ATPAZHEHWA MA0NAUMKY no FOCT 9920

HOMWHANEHDA HANPAX¥EHWE EEIKNIYATENA B KMAOOBONETAY

BykBbl M UMDpPEl (0T OBy 00 NATH), 0B02HAYa0WME EMG,
W=20envA (H), Hawfonee CYWECTERHHEIE OTAMYHMTENEHEIER
NEHEHAKW W NPEONEUATHE-HEMOTOEMTENE

Mpumep ycrnoBHOro ob03HaA4YeHUs B TEXHUYECKUX OOKYMEHTaAX WM MpY 3aKase BbIKMYaTens rasoBoro
(arerasoBoro) TPexnositoCHOrO UCMOSNTHEHUSI HA HOMUHanbHoe HanpsbkeHne 110 KB co cTeneHblo 3arps3HeHUs
mzonauum Il*, HoMuMHanbHbIM TOKOM OTKMoYeHuss 40 KA, HOMUHANbHbIM TokoM 2500 A, KnuMMaTuU4eckoro
UCMNOJTHEHUA Y, KaTeropum pasmeLleHus 1:

BI'T-11011*-40/2500Y1
Mpumeyanne - BykBbl 0003Ha4yalOT ceputo; BGYKBbl M 3HAYEHME HOMUHANBHOIO HAMPSDKEHWA - TUM;
0003HayeHve B LEMNOM - TUMOUCNOSTHEHUE BbIKMKOYaTENA.

.2 CTpykTypa ycnoBHOro o603Ha4yeHus npusoaa

(KOHCprKTMB HO CaMOCTOATENIbHOIO, OTAENbHO MNocTaBide MOFO)Z



AR 1

ENMMATHYRCKOR HCNONHEHKWE W KSTEMOPAA PAzMeWEHWA no TOCT

145140

YnoeHOE 0A0ZHAYEHMHE KOHCTRYKTHEHOTO HCNONHEHWA WK
KOHCTRYETHEHOTD BAQMaHTA

ByKERl M UMBpE (0T Oy A0 4YeTelpex), 0f03HAYaHWME EBEWA
Wz0enua (M), Havbonee CYWeCTEEHHEIE OTAMYKMTENEHEIE NPHEHAKK
M NPEANpUATHE-METOTOEMTENE

Mpumep ycnoBHOro 0603HavYeHUs B TEXHUHECKMX JOKYMEHTAX M MpU 3aKkas3e NprBoAa NPY>KMHHOTO ANt
KONOHKOBOIO BbIKMtouatensi ¢ paboton BknoveHuss 1800 [k, knumMaTudeckoro mucrnonHeHunst YXJ1, kateropmm
pasmelleHus 1:

lpK-1800YXJ11

MpwunoxeHwve [
(pekomeHayemoe)

HopmupoBaHHblie xapakTepuctuku NBH ans reHepaTopHbIX BbIKNOYaTenen

Tabnuua O.1 - HopmuposaHHble xapaktepuctukm NBH ans reHepaTopHbIX BbIKOYaTenen

UI-IJ:IH'FUH.F, lrn:n,H-:u'.'[,KA E":l:,,(B l"3,,\,"(0 fd,MKC S=uc”‘3’
kB kB/mkc
6/7,2 80 13,3 3,8 1 3,5
10/12 50 22,0 6,2 1 3,5
10/12 63 22,0 55 1 4,0
15/17,5 100 32,2 7,2 1 4,5
20/24 100 44,2 9,9 1 45
20/24 125 44,2 8,8 1 5,0
20/24 160 44,2 8,8 1 5,0
24/26,5 160 48,8 8,9 1 5,5
24/26,5 200 48,8 8,9 1 55
N ckopocTb NBH.

MpunoxeHve E
(obsizaTensHoe)

MeToauvka onpepeneHusi KoacpdurumeHTa MOLWHOCTU UCTIbITaTeNIbHOM Lienu

COs @ y . .
KoadhdpuumeHT mowHocTym ( ) B Kaxkgow ¢pase mcnbiTaTenNbHOM Lenn MoXeT ObITb C JOCTAaTOYHOM
TOYHOCTbLIO OnpefernieH OAHUM U3 yKa3aHHbIX HUXe CcrnocoboB.

E.1 OnpeneneHne No NOCTOSAAHHbIM Lenu

KoadhpnmeHT MOLLHOCTU OMnpeaensitioT Kak OTHOWEHWEe akTWUBHOMO COMpPOTVBIEHUS Ry MoSTHOMY
COMPOTUBEHWIO £ ycnbiTaTenbHoi Lenm NPY KOPOTKOM 3aMbIKaHUN.



3HauveHne R N3MEpPAT NpU MNOCTOAHHOM TOKeE. Ecrm uenb Bkntovaet TpchcbopmaTop, TO

P . P y
COMPOTMBNEHUs | nepeuyHoit uen n <2 BTOpWYHOM LENM U3MEPSIIOT OTAENbHO M 3HAYeHVe R
paccuuTbiBaloT no hopmyne

- 2
R—Rz +RIK ' (E.1)
roe K. KoabmumeHT TpaHcdopmaLlmmn TpaHcdopmaTopa.

Eil
MonHoe conpoTuBreHve A , paBHoe 0.1l | onpeQensoT Mo ocUMniorpaMme, Kak Mokas3aHo Ha
pucyHke E.1.

E.2 OnpeneneHune no 3atyxaHuIo anepuoanvecKkom CoOCTaBNAOLWEN

Ona aToro Metoga CHMMaKT OCUMMNOrpaMMy TOKa KOPOTKOrO 3aMblkaHus C  anepuogundeckon
COCTaBMSAOLWEN N MPUMEHSIOT hopmMyIy

_RIL
: (E.2)

fg Tigak

i y y .
rae 8 - aHavyeHMre anepuogunyeckoun coctasndmoLien B Bbl6paHHbII/I MOMEHT BpEeMEHWU;

i . y
H& - HayanbHOe 3HaYeHVe anepunogmn4eckoun coctaBsndaroLen;

L. WHOYKTUBHOCTb ucnbiTaTenbHOW Leny;

t. Bpemsa, OTCHUTAHHOE OT Ha4alia KOPOTKOIro 3aMbIKaHUA;

£ . ocHoBaHWe HaTypanb HbiX NIorapMgMoB.

3 ykasaHHoW dhopMyribl onpedensioT 3HaYeHne RIL criegyrowmm o6pasom:

i i £
a) N3IMepArT 3HaYeHUA H2 B momeHT Havana KOPOTKOro 3aMblKaHuUA ” 4. B MOMEHT BpemMeHun 1 ,
Bbl6paHHbIl7I 0O MOMEHTAa pacxoXaeHuA KOHTaKTOB;

-RIL i i
6) onpenensioT 3HayeHe © nytem geneHus "2 Ha THA;

-x

B) M3 MaTemMaTuieckon Tabnuubl 3HaYeHUN E onpenendarT 3HadYeHune & , COOTBETCTBYHOLLEE

Iy Tna
YaCTHOMY OT AeneHus Ha "H&.

Rey il L

. £
r) sHaueHve + , onpepgensiowee coboii [ensT Ha 1 (B cekyHmax) v BbIMMCTISIOT 3HAYeHUe

RIL

Yron d onpeaendaroT U3 BblpaXeHua P = arctg 314L/R , NOCIe 4Yero Haxoaart o3 @ .

OTOT MeTOA He MPUMEHSIOT, ECIN TOKM U3MEPSIOT C MOMOLLLIO TpaHcdopmMaTopa Toka.

E.3 OnpeneneHue npu nomoLlu BCioMmoraTenbHOro reHepaTtopa (MunoT-reHepatopa)



Ecnn nmeetca BcnomoraternbHbIN reHepartop, yCTaHOBJ'leHHbII7I Ha OAHOM Bally C UCMbITaTellbHbIM
reHepaTtopoM, HanpdaxXeHue 3TOro reHeparopa, 3annCaHHoe Ha ocuwunnorpamMmme, cpaBHMBAKOT MO q)ase
CHa4vana c HanpsikeHnem, 3atemM - C TOKOM UcnblTaTesibHOro reHepartopa.

Pa3HocTb Mexay dhasHbIMU YriiaMy HanpsiKeHUIA BCMoMOoraTerlsHOro U rnaBHOMO reHepaTopoB C 0OAHOM
CTOPOHbI U Mexay hasHbIMU yriamMu HanpsiKeHUs BCNoOMOraTeslbHOro reHepaTtopa U Toka MCMbITaTeslbHOro
reHepaTopa C OPYroi CTOPOHbI onpeaensieT gasHbIi yron Mexay HanpsPkeHWEM U TOKOM MCMbITaTeNbHOIO
reHepaTopa, No KOTOPOMY MOXeT GbITb HalgeH KoadhULMEHT MOLLHOCTW.

MonHoe conpoTMBREHe KOHTYpa
roe B 3C cxembl B MOMEHT pa3MblkaH/A KOHTAKTOB;
II:I IT

Il TOK oTKNOYEeHs;
| - HA4arno KOPOTKOro 3aMblKaHUS;
Il - MOMEHT pa3MblkaHUSA KOHTaKTOB;

Il - MOMEHT OTKIMIOYEHUSA TOKA;

A OJTMHa OoTpe3Ka napannesibHoro ocu opguvHat, orpaHM4eHHoro ornéarowmmm G,D,C M npoBegeHHoro
B MeCTe, COOTBETCTBYOLLEM MOMEHTY Ha4dalla BO3HUKHOBEHUA TOKa K3;

B. ANVHa oTpes3ka napannernbHOro ocy opAaunHaT, orpaHndeHHoro orubatowmnmmn 34C 1 npoBegeHHOro
B MecCTe, COOTBETCTBYIOLLEM MOMEHTY pa3MblKaHUSI KOHTAKTOB;

o - An1MHa OoTpe3Ka napannesibHoro ocu opanHat, orpaHM4YeHHOro orvbaroLmMm Toka K nposengeHHoro
B MeCTe, COOTBETCTBYHOLLEM MOMEHTY Ha4dalla BO3HUKHOBEHUA TOKa K3;

. ONHa OTpe3Ka naparnefnbHOro ocu opanHaT, orpaHN4YeHHoro orndar LM Toka n nposeneHHoro
B MeCTe, COOTBETCTBYOLLEM MOMEHTY pa3MblKaHUA KOHTAKTOB;

# OTpe30K, COOTBETCTBYIOLLMIA Nonynepuoay SAC B 3agaHHOM MacluTabe;

&

KOHTaKTOB

- OTpe30K, COOTBETCTBYHWOLUMI ANMHE Monynepuofa ToKa, B KOTOPOM MPOM3OLUSIO pa3MblkaHue



PucyHok E.1 - OnpegeneHve nonHOro conpoTMBEHUst CXeMbl UCTIbITaHUN

MpunoxeHue XK
(obsizaTensHoe)

MeTtoa onpeaeneHus nuka cobctBeHHoro NBH ¢ yyeToMm BNMAHMA NUKa rawieHusi
Mpu ncnonb3oBaHWKM ykaszaHHoro B 9.6.5.9, nepeuncrnieHue a), Metoga onpeaeneHusi GopMbl KpUBOW
cobctBeHHoro MNBH ucnbiTatensHOM Lenn HEOOXOANMO YYUTBIBATL BIIMSTHUE NUKA ralleHus Ha 3HadYeHune nvika
BOCCT@HaBIMBAIOLLErOCA HampsXeHnss W COOTBETCTBEHHO obpaboTaTb pesynbTaTbl U3MEPEeHus Ha

&
ocu,mnnorpacbe Ona nonyyvyeHuda 3HadYeHuA MK  nogneXkallero ComnocTaBfieHUo C HOPMUPOBAHHbLIM

UC
3HavYeHnem .

Ecnn 3HadyeHve nuka raweHuss He npeBblwaeT 10% uM3MepeHHOro Ha ocuunnorpamme nuka
BOCCTaHaBIMBAIOLLIErocs HanpshkeHusi, To Ana ogHovactoTHoro MNBH, a Takke gna mHorodactotHoro MNBH,
ecnv B HeMm npeobrnagaeT COCTaBsAoLWas OCHOBHOW YacTOTbl, MOXET MPUMEHATLCS Creaylowmin cnocob

ol
onpegeneHus — MEEC

Ha ocuunnorpamme (cm. pyucyHok 2K.1) usmepsitoT oTpesku ﬂ, By Cy c ydyeTom macwrtaba P

i
paccuuTtbiBaloT M no hopmyne

U = A8 ({5 +C0) K1)
Ecnu npu paclwundpoBke ocumnniorpaMmbl BO3HUKaKT TPYAHOCTU C ONpeAeNieHNeEM BENMYMHBI OTpeska
B 10 [ornyckaeTcs NpUMeHsTb ropMyny

Uppare = (4 _Kac}mU, 0K.2)

roe K& - 3Ha4yeHwve koaduumeHTa no 6.6.3.1.
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4 i HanpskeHWe 1 Tok B onbite; ¥ | £ - coBeteenHoe MBH v oxmaaembili Tok; “E - BosspaluaroLleecs
HanpsxeHne

PI/ICyHOK K- Ocu,wnnorpamma ana onpegeneHnda nuka BoCCTaHaBITMBAKLLEToOCA HanpsaXeHua

MpunoxeHwe N
(pekomeHpyemoe)

Mpumepbl cxem chopmupoBaHuna Kpubix NMBH
Mpumepbl cxem dopmupoBanusa MNBH, onpegensiemMoro 4eTbipbMs MapameTpamu, B COOTBETCTBUM C
9.6.5.1 npmBegeHbl Ha pucyHkax .1 n 1.2, MNMpumepbl cxem popmupoBaHusa MNBH, onpegensemMoro YeTbipbMs
napameTpamu, Ans cryyaes, NpeaycMoTpeHHblx 9.6.5.4, npuBeaeHbl Ha pucyHkax N.3 u N.4.

Ha pucyHkax U.1-U.4 WTpux-nyHKTUPHLIMU NIMHUSIMU 00003Ha4YeHbl cxembl popmupoBaHust MNMBH.

O603Ha4veHust Ha pucyHkax N.1-U.4:

u. MHOYKTUBHOCTb KOPOTKOIo 3aMblKaHUA CXeMbl UCnbITaHWI;

VB - ucnblTyeMbli BbIKNOYaTesb;

L , Ly : R , Rl, C, 1 - peakTopbl, pe3ncTopbl M KoHOeHcaTopbl (COOTBETCTBEHHO) CXEM
dopmupoBaHus MNBH.

B Tabnuuax M.1-N.2 npueeneHbl doopMynbl AN Bbibopa 3HAYEHUIA S1IEMEHTOB CXeM (hOPMMPOBaHUS
i
NMBH. Kaxpas cxema paeT onpegenieHHoe 3HayeHue 3anasgblBaHus d , KOTOpoe onpegenseTcs, B

£ £
OCHOBHOM, BbIBOPOM 3HAUEHMsI CONPOTUBIEHUS * 1 . BHaueHne 9 MOXeT yBENUUMBATLCS 3a CHET EMKOCTMH,
napannesnbHoli UCTMbITYyEMOMY BbIKItOYaTENo (CyMMa COBCTBEHHOW €MKOCTU UCMbITaTeNlbHON YCTaHOBKU U

£
AONONTHUTENbHbIX KOHﬂ,eHCaTOpOB). EmkocTb, obecnedmnBatoLlas Tpe6yeM0e 3Ha4yeHune d , MOXET OKa3blBaTb



BNUSHME WU Ha JApyrve Xapaktepuctvku kpusow [MBH. B aTom cnyyae 3HayeHus 3NEMEHTOB CXEM
dopmupoBaHust NMBH gomkHbI ObITb OTKOPPEKTMPOBAHbLI NMPY OKOHYATENBHOW HanagKe CXeMbl UCTbITaHUA.

Mpw npumeHeHun copmyn, NpMBeaeHHbIX B Tabnuuax M.1-U.2, ncnonbaytotcs cnefytowmne equHnLbL:
HanpsbkeHne - B KWMOBOMbTax, TOK - B Kuroamnepax, WHOYKTMBHOCTb - B MWIIMIEHPW, €MKOCTb - B

MUKpodapadax, akTMBHOE COMPOTVBIIeHNe - B omax, ckopocTb MBH ( o ) - B KWIIOBOJSIbTaX B MUKPOCEKYHY.
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PucyHok N.4

Tabnuua .1
Tok Hom PacyeTHble hopMynbl ANS napameTpos
OTKMIOYEH | ep
us pvicy
— Lo | M@
L,Ml_H R,OM C‘ MKCb Ll,MrH Rl,OM Cl,MKq)
60 n.1 - Ry Ny IR
¥, = 1125———— 151107 Uen Lo, ron 0.6 2,77 Yom 3902 942-10‘6%
(4 J— e To o 0.6 Lo wom 0.6 5
1,5)
f’d = 0,0551
)
60 n.2 Ny Ay
v, - O,QSL 2250 — 2 y51.1076 Uen 2o, mom 0.6 2.92 Un 288— " 10151076 e Lo uom 0.6
(4 0, HOM b 0, HOM M- Sz Io,m:.m 0.6 [o,mm 0.6 SE
1,5)
(! "0
100 n.1 - 5
z, - 2250 200 | 990106 Domfonon | 350 Tan | 1449 380-10-6 Jom foxom
(4 0, HOM & Iy wome 0, HOM s
1,4)
(4 ~0)
100 n.2 Ny 5
= 0,96ﬁ 2250 1161976 Zon foom 2,2[3& 1240 540105 Zom Lo, ron
(4 0, HOM 0, HOM Sz 0, HOM 0, HOM Sz
1,4)
(4 "0)
Tabnuua N.2
Tok Homep PacuyeTHble dpopMynbl Ans napaMeTpos
OTKIMIOYEHNA | PUCYHK
7 a
0, HOM o,
L wru £ om ' vk
60 n.3 - I 77 06
K}l = oY | 16510_6 EIl “O,HOM ~-
( 1,5) p— 0.6 o2
("4 "o
60 n.4 i g 77 06
Kﬂ = 2,61—311 2290 ——4M8M8M8M8 — 28810_6 EIT D,;{DH .
( 15) Lo, om 0.6 Zo som 0,6 o
("4 "o
100 n.3 - g
Kq= 2250 3151070 B0 om0
( 14 0, HoM ,5"2
("4 "o
100 n.4 7 N
Ka= 5,00 —=— | 2230 360- 1076 2 _omon
( 1.4) 0, HOM 0, HOM o
f =
(7 0

lMpumep - Pacyem sniemeHmoe cxembl hopmupoegaHusi [IBH, npueedeHHoU Ha pucyHke U.2, npu
ucnbimaHusixX ebIK/IFo4YameJisi C HOMUHaJlIbHbIM HarnpspkeHuem 220 kB Ha omkiro4eHUe HOMUHaslbHO20



moka omksiroyeHusi 40 KA.

OnpedeneHue eo03epawjarouse20Ccsi HamnpsKeHUs!

ig.
3ambikaHusi N

U 252
o, =—L.x  ="""-13=189]1
\'II'?_) 'Ullg KB,
)
Ig = g3 2 18R 403 45
Lo rom " 9 40,0-314 i,
20e D.Jn - Kpy2oeasi NpoMblWIJIeHHass 4acmoma.

UB

I uy UHOYKMUBHOCMU KOPOMKO20

B coomeemcmeuu c¢ opmynamu, npueedeHHbIMU 6 mabnuye WN.1 (HWKHssT cmpoka),
onpedesisieM asieMeHmMbI cxeMbl ghopmupoeaHusi NIBH, nokaszaHHOU Ha pucyHke U.2:

i
L=096 " = U,Qﬁﬁ =453
0. HOM 40,0 MIH;
2.0
R=2250 =2250—— =112,50
o, EOM 40,0 Om;
A .
=116 1079 B0 ;,I-IJ:IH =116'10_6189’1 jD,U
o 2,0
i
I =220—2F = 22[]% = 10,40
0, HOM 40,0 MIH;
Ry 2,0
Ry =1340 =1340——=67.0
0, HOM 40, om;
U d .
o = 5401078 ™ S,I{DH =54U'10_6189’1 j[:],[:]
oy 2.0

Tpebyemoe 3HauyeHue

=0,21%9

MKp;

= 1,021

MKd.

d . 2 Mkc. B coomeemcmeuu ¢ ebIpaxeHUeM (13) onpedensirom

CyMMapHyrHO eMKOCMmb C, Komopyro Heo6x00umMo NodKIYUMb napasnsies;ibHO KOHmMmakKkmam UB:

£t e
¢ = 4451076 {70 _ 445.99-6 2100°40

]

=0,0178

MK®.

B eepxHeli yacmu pucyHka WU.5 npueedeHa pacyemHas kpueasi [IBH. B Hu)xHel Yacmu pucyHka
N.5 - ee HavyanbHasi Yacmb. Pa3meuweHue napasnnesibHO KOHMaKmaM UCIbImMyeMo20 8bIK/IroYamerist

dononHumensHol emkocmu 0,0178 Mk® nompeb6oeasio KOp PEeKMUPOBKU 3Ha4YeHull 3leMeHmos: C,



1 u & . B pesynbmame "= 0,205 mko, €y = 1,10 MK, R = 60 Om. OcmarnbHble 35eMeHMbI
ocmanucb 6e3 u3meHeHull. [lapamempbi kpueol [IBH coomeemcmeyiom mpe6ogaHUsIM
Hacmosiuje2o cmaHoOapma.
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Bubnuorpacus

[11 1B 10-115-96* [paBuna yctponctBa M Ge3onacHoOM 3KcniyaTauuu cocyaoB, paboTawowux noa AaBneHnem
(yTBepxxaeHbl noctaHoBneHneM locroptexHaasopa Poccun ot 18.04.95 N 20)



