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JInoambl

Ha3navenne u o0jacTb NpuMeHEHUs

CuioBbI€ MOMYITPOBOAHUKOBEIC AnOAbI ipsimoit J{112-10, A112-16, [1112-25, J122-32, ]1122-40, J1132-50, J1132-63,
J132-80, 1142-80, 1142-100, J1152-125, J1152-160, J1141-80, [{141-100, A151-125, JI151-160 1 oOpaTHO# MOJAIPHOCTH
JA112-10X, A112-16X, A112-25X, J122-32X, J1122-40X, J132-50X, J1132-63X, J{132-80X, /1142-80X, [1142-100X,
J152-125X, 1152-160X, 141-80X, 1141-100X, d151-125X, J151-160X a Taxke maBuHHBIC A0abI THHOB: JIJI1112-10,
JUIT12-10X, JJI112-16, JUT112-16X, J1J1112-25, JUT112-25X, AJ1122-32, JIJ1122-32X, J1J1122-40, JIJ1122-40X, 1J1132-
50, 1J1132-63, J1J1132-80, J1J1142-80, J1J1142-100, J1152-125, JIJ1152-160, 1J1141-80, 1J1141-100, JIJI151-125,
JUI151-160 mpenHa3zHaueHsb! A7 TPUMEHEHHUS B LIETIAX TOCTOSTHHOTO U IepeMEeHHOro Toka yacToToit 10 500 I'n
Pa3IMYHBIX AIEKTPOTEXHIUUECKUX YCTPOHCTB.

YciaoBus 3KCIIyaTanuu

JlMoB1 IO IPOYHOCTH M YCTOWYMBOCTH K BO3JIEHCTBUIO MEXaHMUECKHUX HAIPy30K JIOMYCKalOT BO3ACHCTBHE CHHY-
COUANBLHBIX BUOPALIMOHHBIX HArpy30k Ha yactore 50 'y ¢ yckopenuem 150 m/c (15g) 1 OMHOYHBIX YIAPOB C M-
TeNhHOCTHIO UMMyNbea 50 Mc u yckopenuem 40 m/c (4g). JAnoas! gomycKaroT SKCIuTyaranuto B atmocdepe Turmos I u 11
o 'OCT 15150-69 npu temneparype cpeast o munyc 50 (munyc 60 g YXJI12.1, munyce 10 s T3) no
MaKCUMAaIIbHOW TeMITEPaTyphl IIPH COOTBETCTBYIONIEM CHI)KEHHUH MaKCHMAaIIbHO JIOTTYCTUMOTO TPSIMOTO TOKA.
Knumaruueckoe ncnonnenue u kareropus pasmerienus Y2, YXJI2.1, T3 mo I'OCT 15150-69. Jluonsl npeaHa3HaueHbI
JUTSI OKCTUTyaTallii B 0€30MMacHBIX U XMMUYECKH HEAKTHBHBIX CPelaX, HCKITFOYAONTUX BO3ICHCTBUE Pa3IMIHBIX
M3ITy4YeHUH (HEeHTPOHHOT 0, SJIEKTPOHHOT0, TaMMa-U3JIy4YeHus U T.1.).

Pexomenyemsbre oxmagurenu tuna: OP221 (mHa 60), OP331 (umura 80), OP241 (mymaa 80), OP251 (mmnua 80) B
cootBeTcTBUM ¢ TY ¥V 32.1-30077685-015-2004 u O111 B coorBercTBUM ¢ TY16-729.377-83.

Juonpt ¢ ECTKUM BBIBOIOM cOOTBETCTBYIOT TY Y 32.1-30077685-031:2008, mrioms ¢ THOKAM BBIBOJIOM COOTBETCT-
BytoT TY ¥ 32.1-30077685-018:2006.

YciaoBHOE 0003HAUECHHE THOA0B

Hwon (J]) mmu nwon nmaBuuHbIH (J]J])

VYeaoBHOE 0003HAYCHUE METAJIIOCTCKIITHHOTO KopImyca

VYeaoBHOE 0003HAYEHHE pa3sMepa MEeCTUrpaHHruKa «I101 K09

‘ 2 - YcnoBHOE 0003HAUCHHE LITHIPEBOIO UCTIOIHEHUS KOIIpyca
C JKECTKHM BBIBOJIOM;

1 - YcnoBHOE 0003HaYeHNE MITHIPEBOTO UCIIOIHEHHSI KOIIpyca
C THOKUM BBIBOJIOM.

MakcumanbHO T10NYyCTUMBINA CpeIHUN NpIMON TOK , A

Nupnexc «X» (TOIBKO AJISt AUO/IOB OOPATHOM MTOJISTPHOCTH )

Krace no nosropsironieMycst UMIyJIbCHOMY 00paTHOMY
HAIPsDKEHUIO

—— Kaumarumdeckoe UCIOIHEeHUE U Kareropus pasMEIlCHUA
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KoMInieKTHOCTh MOCTABKU M (DOPMYJIMPOBAHHUE 3aKa3a

Jlnons! mocTaBisAoTCs 0€3 OXJIaAuTeNeH, HO M0 COMIACOBAHMIO C IPEANPUATHEM-U3TOTOBUTENIEM MOTYT ITOCTaB-
JIATHCS ¢ KOMIUIEKTOM KpEMeKHBIX JIeTajel U OXJIaJuTeseM.

K ka0 napTuy AMOI0B, TPAHCIIOPTHPYEMBIX B OJIMH aJpec, NPUIaraeTcsi STUKETKA.

[Tpu 3aka3ze qHOIOB HEOOXOMMO yKa3aTh: HAMMEHOBAHUE, THII, KJIACC, TIOJISIPHOCTb, KIIMMATHYECKOE HCIIOJTHEHUE U
KaTEeropuIo pa3MeIeHHUs], KOTMYECTBO, KOMIUICKTHOCTb, HOMEP TEXHUUYECKUX YCIOBHH.

[Mpumep 3akaza 100 mTyk anonoB Ha Tok 80 A, 0OpaTHOW MOISPHOCTH, TIOBTOPSIOIICECS] UMITYIbCHOE 00paTHOE
Hanpspkerne 700 B (7 xiracca), KTUMaTH4eCcKOTro UCIIOMHEHHS U KaTeropuy pasMertienns Y2, Il BapuanTa KOHCTPYK-
nuu, 0€3 OXJIaUTEEH:

Huon [1142-80X-7-Y2 Il Bapuant, TY Y 32.1-30077685-031:2008, 100 mtyk 6e3 oxiaauTenei.

Yka3zanus no MOHTAKY M IKCIUIyaTalluu

[pu skcIuTyaTanuu JUOA0B ¢ OXJIATUTENIEM HEOOX0IMMO 00€CIICUUTh OCCIPEIATCTBCHHOS BO3IYIIIHOE OXJIAXK Ie-
Hue. J[7sl HaJIeKHOTO TETIOBOTO KOHTAKTa, KOHTAKTHAS TOBEPXHOCTh OXJIAIUTEICH JOJIKHA UMETh IIEPOX0BATOCTh HE
Ooiee 3,2 MKM.

KoHTaKTHYIO MOBEPXHOCTH PEKOMEHYETCSI TOKPBITH PABHOMEPHBIM CIIOEM TONIIHHOMW 0k0J10 0,1 MM TEmIonpoBo-
qsmiert mactel KITT-8 TOCT 19783-74.

[pu HATMYUH JIOTIOTHUTEIFHOTO OAOTPEBA CO CTOPOHBI COCETHEH ammapaTyphl, ero HeOOXOAUMO YUUTHIBATh ITPH
OTIPENICTICHUH JIOTTYCTUMBIX TOKOB Harpy3KH JIUOJIOB.

I[OIIyCTI/IMl)Ie OﬁpaTHble nmapamMeTrpbl 11010B

OCHOBHBIMH MTapaMeTpamMu 00paTHOM BOJBTaMIIEpPHON XapaKTePUCTUKU AUOJOB SIBISIOTCS:

- IOBTOPSAIOIICCCA UMITYJIbCHOC HAIIPSXKEHUE U (HaHpH)KCHI/Ie KJ'IaCC&), BKJIIOYArOII€eC BCC HauOOJIBIITNE MTHOBE-

RRM
HHBIC 3HaYEeHUSI 00paTHOTO HANPSHKEHUSI, TOBTOPSIOLIHECs ¢ pabodeil 4acToToil;
- HEMOBTOPSAIONIEEC UMITYIbcHOE Hanpskenue U, - Hanboblee T0MyCTUMOE MTHOBEHHOE 3HAYEHNE HaNpsiKe-
HUS, TPUKIIaJBIBAEMOTO K MOy OJJHOKPATHO MITU C YACTOTOM HIKE padoyeii;
Jnst HafiexKHOM pabOoThI AMOJ0B PEKOMEHIyeTCs IPUKIIAAbIBaTh pabouee UMITyabcHOe Hanpsikenne U, He 0o-
< 0,8U

matk 60 % ot Hanpskenus kinacca (U, < 0,6 U

nee 80 % ot HanpsxeHus kinacca (U ). IlocTostnHOE 0OpaTHOE HanpsikeHue U, He IOIKHO IPEBHI-

RWM RRM

RRM )'
K BBIIpSMHUTENBHBIM JHOAM MPSIMOI B 00paTHOM MOJIIPHOCTH HE pa3pelniaeTcsi IPUKIaabpBaTh, 1a)Ke KpaTkoBpe-

MCHHO, O6paTHO€ HalpsHKEHUE OoJtbIIIe JAOITYCTUMOTI'O HEMMOBTOPAOIICTOCA OGpaTHOFO HaIIPsIKCHU S 18] TaK KakK

RSM ?
BBITIPSIMUTEIIBHBIC JTHOJIbI HE TIPEHA3HAYCHBI U1 Pa0OThI B 00JIACTH MPOOOS AIEKTPOHHO-IBIPOYHOTO TIepEXo/ia.

I[J'If[ JIAaBUHHBIX TUOA0B IIPUBOAXUTCS 3HAYCHUE 06paTH01"O HaIIPsIKCHU A U onpeacIAroIee Ha4aio JJABUHHOTO

BR ?
po6os auoja. JlJaBUHHBIE 1HO/BI MOTYT pacceuBaTh B TeUEHUE OrpaHHYeHHOro BpeMeHH ( mopsaka 100 Mkc) um-
MyJbC JIOIMYCTUMON MOIIHOCTH OOpaTHBIX NOTEPh B 00NACTH JJABUHHOTO pobos P, .

JlaBuHHBIE TMO/BI TPUMEHSIOTCS B BRIIPSAMUTEINAX, XapaKTep Harpy3Ku KOTOPBIX MPUBOJUT K MOSBICHUIO KOPOTKHUX
(enuHUIBI MUKPOCEKYH[) BEIOPOCOB HANPSHKEHUSI OOJBIION aMIUTUTYBL. B 3TOM ciydae npyuMeHeHHe JaBUHHBIX AUO-
JIOB MTO3BOJISIET UCKITIOUUTD WIIM CYLIECTBEHHO YIIPOCTUTH 3JIEMEHTHI 3alllUThl OT NIEpEeHANpsKEHUH B cXeMax BBINpPS-
MmuTeseil. JIaBuHHbIE THOABI MOTYT HCIIOJIb30BAThCS TAKKE B KAUECTBE 3aLIUTHBIX 3JIEMEHTOB, OIPAaHUYMBAIOLINX HA

3aJJaHHOM YPOBHE IIepeHAIPsKEHMs, BOSHUKAIOIIUE B CXeMax IIpeo0pa3oBaTesei.
I[Ol'[yCTI/IMI)Ie NMpsimMmbi€ MapaMeTpbl 11010B
MakcuMalIbHO JOIYCTUMBINM NPSMOM TOK JUOAA ONPEACIISETCs IPU 3alaHHON TEMIIEpaType KOpIyca U SIBISIETCS

MMpEeACIbHBIM TOKOM KOHCTPYKIUH AUOAA. I{OCTHF&GTCH OTOT TOK ITPH OMPECACICHHBIX YCIIOBUAX OXJIaAXXKACHUA. 9T0 MO-
JKET CCTCCTBCHHOC OXJIAKACHHUC HA OXJIAAUTEIIC, TPUHYAUTCIIBHOC BO3AYITHOC OXJIAXKACHUE NN OXJIAXKICHUC BOZ[OI>'I,
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MacJyioM 1 T.I0. [Ipy 3TOM KOHTponHpyeTcst TeMIeparypa Kopiyca AH0o/a U TeMIIeparypa MOoIyIpOBOJHUKOBOM CTPYK-
Typsl. [loanepxuBaercsi JOCTUTHYTAsl Pa3HULIA TEMIIEPATyp JAOCTATOYHBIM OXJaxkaeHueM npudopa. Eciu nogmepxu-
BaTh yKa3aHHYIO TEMIIEPATYPY HET BOZMOXKHOCTH U TEMIIEPATypa KOPIyca yCTAaHABIUBAECTCS BBIIIE, YEM Ta, IIPU KO-
TOPOH YCTaHOBIIEH MaKCUMAJILHO JIOIYCTUMBIN TOK PUOOPa, TO HEOOXOANMO CHHXKATh TOK HArpy3KH COTNIaCHO rpadu-
KOB 3aBHCHMOCTH CPEIHEr0 MPsIMOTo TOKA OT TEMIIEpATyphl KOpPITyca, IPUBEIEHHOIO Ha PUCYHKE 2 JJI TOKAa CUHYCOH-
JanbHON (GOpMBI, M Ha PUCYHKE 3 JUTS TOKA IPSMOYTOIbHON (OPMBI.

[Ipu skcruryaTanyuu AMOAa HAa TUITOBOM OXJIAJUTENE ITPH €CTECTBEHHOM OXJIAKIEHUH JOITyCTHMBIM TOK Harpy3KH
OyZeT 3aBHCETh OT TEMIIEpaTypbl OKpYyKalomiel cpebl. B 9ToM citydae JOMyCTUMBIN TOK HEOOXOAUMO ONpEAeysiTh
1o rpaukam, IpUBeICHHBIM Ha pUCYHKaX 4 1 5.

IIpeBbllIeHHE JOMYCTUMOTO TOKA JUOJOB IPU HKCIUTYyaTalUU Ha OXJIAJUTENIE BO3MOKHO TOJIBKO ITPU KPATKOBPE-
MEHHBIX TOKOBBIX HAarpy30K C JUINTEIBbHOHN May30i MeX 1y Harpy3kaMu ( JOCTaTOYHOM Ui OCTBIBAaHUS AU0Aa 10 pabo-
Yyell TeMIreparypbl). 3HaYeHUE aMIUIUTY/IbI TOKa B 3TOM CJIy4ae ONpeelisieTCs I0 TpaduKy 3aBUCUMOCTH aMILTHTY/IbI

TOKa pabouel neperpysku I, - OT uTenbHOCTH neperpysku t (pucynok 10).

ov)
M o1mHOCTb, BRIACIIEMAs HA TUOIE, 3aBUCUT OT TOKA HATPY3KU U MPSIMOTO MaJeHUsI HanpspKeHust (PUCYHKH 6 1 7).

B CJIydaec MoJIyCuHYCOUAaJIbHOI'O MPAMOI0 TOKa JUo/ia pacC€uBacMasd MOIIHOCTb OIPEACIIACTCA 10 (bopMyne:

— 2 2
P - UTOIF(AV) + kq;rTIF(Aw b
rie U, - OporoBoe HampsiKeHHe,
I, - IMHAMUYECKOE CONpPOTHUBIIEHHE,
k, - Koo duument hopmsl ToKa ( ISt IOy CHHYCOMABL K = 1,57).

[IpsaMoe nazeHue HanpsHKEHUs: Ha IM0/JIE, B CBOKO OYEPE/lb, TOKE 3aBUCUT OT BEJIMUYUHBI IPOTEKAEMOI0 TOKA.
UFM = UTO + rT:[m >

e Im= 3,141

[Ipu Harpy3ke 110 0B ToKaMu 4acToToi 10 500 't MOIHOCTE 0OpaTHBIX MOTEPh MaJia MO0 CPABHEHUIO ¢ MOIII-

F(AV) *

HOCTBIO MTPSIMBIX ITOTE€Pb H OHM HE YUHUTBIBAIOTCS, HO IIPY JAIBHEHIIEM YBETMUYEHUHU YaCTOTHI CIIETOBAaHHUS HMITYIbCOB
TOKa,00paTHbIC TIOTEPH MOLTHOCTH HEOOXOJMMO YUHUTHIBATh. DTO MPUBOJUT K CHUKEHHUIO JIOITYCTUMOTO TOKa Harpy3KH
C YBEJIMYEHHEM 4acTOThI (PUCYHOK 13).

OcHOBHBIE TapaMeTPhl BOJILTAMIIEPHON XapaKTEPUCTUKH, ITIOPOropoe Hanpsbkenre U, | U IMHAMHUYECKOE CONPOTUB-
JIEHHE T, 1711 Ka)KI0T0 THIIA JHOI0B IIPUBE/ICHBI B TA0INIIAX.

IToporoBoe HampsKEHUE - 9TO HANPSKEHHWE, HAYWHAS C KOTOPOTO YBEJIMYEHNE MPSIMOTO NaJieHNE HAMIPSKEHUS OT TO-
Ka MpHoOpeTaeT JIMHEHHYIO 3aBUCUMOCTb, KOTOPasi ONPEAEIIsieTCsl 3HAYCHUEM TUHAMUYECKOTO CONPOTUBICHUS AUOA.

JlnHaMHYECKO€E CONTPOTHBIIEHUE ONPEAEIAETCS KOTAHTEHCOM yIUIa HAKJIOHA TMHEWHOM YacTH BOJIBTaMIIEPHOMN Xapak-
TEPUCTUKH AUOAA.

VnapHelii IpsAMoi TOK I, - 3T0 MaKCMMaJIbHO JOITyCTUMOE MTHOBEHHOE 3HAYEHME aMILTUTYIbI OJMHOYHOIO UM-
MyJbCa MPSIMOTO TOKA TMOJTyCHHYCOMIAIbHON (POPMBI JTTUTENBHOCTEIO 10 MC, TpUYeM 10 OKOHYaHWHU UMITYJIbCa TOKa
0o0paTHOE HANPSKEHNE K TUOY HE IPUKJIIAIbIBACTCA.

VYrapHblii IPSIMOY TOK SIBJISIETCS] aBapUMHBIM TOKOM. [IpoTekaHue 3Toro Toka 00bIYHO 00YCIIOBIEHO KOPOTKHM 3a-
MBIKaHHEM B LIEMIM HArPy3KH BBIMIPSAMUTENS, U €r0 AIUTEIBHOCTD ONpEeIisieTCs BpeMeHeM cpadaThIBaHUsI YCTPOHCTB
3alIUTHI TpeoOpa3oBaTers.

JlonycTumasi aMIUTUTY/Ia TOKA B aBAPUIHOM PEXKUME ONPENENAETCS 10 TPapuKy 3aBUCHUMOCTH YIAapHOTO ToKa I\
OT JUTMTEILHOCTH UMITYJIbCA t,, IPUBEICHHOMY Ha pucyHke 8. Ha pucyHke 9 npeictaBiieHa 3aBUCUMOCTD 3aIIUTHOTO
MIOKa3aTess OT JUIMTEJIBHOCTH UMITyJIbca HeoOXoanMast Ul BbIOOpa mapaMeTpoB YCTPOMCTB TOKOBOW 3aIUTHI.

3anuTHBII HOKaSaTeJ'II:I I’t s TOJTYCHHYCOMIATBHOTO HMMITYJIbCA TOKA OTpeesieTcs Mo hopmyre:
" It
. e 2 ;
IlSll’lIJ.It) dt=-—21,
0 2
rae  t - JUIMTENTBHOCTH aBapPMIHOTO TOKA.

3uadyenue [, 101myCTMMOE IPY IAHHOM JUTUTEILHOCTH, OINPEENAETCS M0 TpaduKy 3aBUCHMOCTH YIaPHOTO TOKA OT
JUINTEIILHOCTH UMITYJIbCA (PUCYHOK 8).
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3amuTa 0T NMepeHanpsKeHui

[Ipu BKIIFOYCHHMH JTMOIOB BO3HUKACT OOPATHBIN TOK KOTOPBIM HapacTaeT co ckopocThio di/dt 10 ornpe/ieneHHoi Be-
anuunsl [ [Ipy 5TOM IPOHMCXOAUT HAKOIUIEHHE 3aps/a 0OpaTHOro BOCCTaHOBIEHUA Q . 3HaUYeHHE MapaMeTPOB BOC-
CTaHOBJICHMS IPUBEJICHO B TabIMIaX U Ha pucyHkax 14, 15 u 16. MIx ucnons3yiot npu pacuete 3ammTHoi RC-1ienu
I1o/1a, BKIF0YaeMOoM napauieibHo Auony. EMxkocts konaencaropa C onpeaensieTcs: UCX0Asl U3 SHEPI U, HAKOTICHHOM
B TIPOLIECCE BBIKIIIOUYCHUS, U PACUUTHIBACTCS IO POpMYyIIe:

o Qo

9
RRM

rne Q- 3apsax 0OpaTHOrO BOCCTAHOBJIECHMS,

U, - AMILIUTY/IA TIEPEHANPSKEHHS] BO3SHUKAIOIIETO IIPY KOMMYTALMK, PaBHA HAIPSKEHUIO KJlacca.
Comnporusnenue pezucropa RC-1ienu MOXHO ONpeaenuTs 1o Gopmyie:

L, du/dt
R=—=UT
URRM
rae L - cymMmmMapHas MHIyKTHBHOCTB JIBYX COCEIHMX (ha3 CeTH,

du/dt - momycTumas CKOPOCTb HapacTaHUs HANIPSKCHMS.

O0b14HO, eMroCTh KoHIeHcaTopa C = 0,1 + 0,5 Mx®d, conporusienue pesucropa R = 10+51 Owm,

10
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