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[lodn. v dama

WHB. N° dyon.

Baarm uHb N°

[lodn. v dama

w6 N° nodn

Hacrosmee pykoBojacTBO 1Mo 3KcmutyaTauuu Beikaouarens BBY-COIII-T1-10-
31,5(40)/3150 ¢ TOpYy>KMHHOMOTOPHBIM TIPHUBOJIOM  SIBJISIETCS  JTIOKYMEHTOM,
MpEAHA3HAYCHHBIM JJIS U3YUEHUS U3AENHS U TPABUJI €r0 IKCIUTyaTaluu.

PyKOoBOICTBO COAEPKUT TEXHUYECKYH) XapaKTEPUCTUKY BBIKIIFOYATEI,
YCJIOBUSI €ro MPUMEHEHUs, CBEICHHS 00 YCTpPOMCTBE M MPUHIMIE PaldOTHI,
yKazaHusi 0 Mepax 0e30MacHOCTH, TIpaBuia MOJATOTOBKH K pab0OTe M TEXHUYECKOTO
oOCITy)KMBaHHS, a TaKXKe CBEJACHUS O KOHCEpPBAIMHM, TPAHCIIOPTUPOBAHUU U
XPaHCHUMU.

PykoBOJICTBO paccuuTaHO Ha OOCTYKMBAIOMIMN TMEPCOHAN, MPOLIEIIIUN
COOTBETCTBYIOIIYKD  MOATOTOBKY IO  TEXHUYECKOMY  HCIOJIb30BAHUKD U
00CITY>KHBAHUIO ANEKTPOTEXHUUECKUX U3EIHUIN BRICOKOTO HAIMPSKEHUS.

PyKkoBOACTBO MOXET CIYyXUTh HWH(MOPMAIMOHHBIM  MaTepuajoM s
O3HAKOMJIEHUSI C W3JEIUMEM MPOCKTHBIX, MOHTAXKHBIX M JKCIUTyaTallMOHHBIX
OpTraHU3AIUN.

B npunoxeHusx K pyKOBOJICTBY YKa3aHbl: KOMIUIEKT IOCTaBKH, 3aIlacHbIC
YacTM W TMPUHAJISKHOCTH K BBIKIIOYATEISIM, TME€pEUYeHb OOOpYJOBaHUS U
CTaHJAPTHOTO MHCTPYMEHTA, HEOOXOIUMBIX ISl IKCILTyaTalluH BBIKITIOUATEIICH.
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[lodn. v dama

WHB. N° dyon.

Baarm uHb N°

[lodn. v dama

w6 N° nodn

1 OIIMCAHUE U PABOTA

1.1 HABHAYEHUE

1.1.1 Bakyywmublii Boikatouarenp tuna BBY-COIII-11-10-31,5(40)/3150 V2 ¢
NPY>KUHHOMOTOPHBIM TPUBOJIOM (B JAJIbHEHIIIEM HMEHYEMBIM - BBIKJIIOYATENh)
oOIIero Ha3HA4YCHHs JUIA CETeH C YacThIMH KOMMYTAIIUSAMH TPETHA3HAYCH [IJIS
paboOThl B KOMIUIEKCHBIX pacupeneauTenbHbX yerpoiicTBax (KPY) tuma K-61M, K-
68 u 1p. Ha kacc HanpsbkeHus 10 kB Tpexdasnoro nepeMeHHOTo ToKa 9acToThl 50
[

OH mpemHa3HA4YeH IS KOMMYTAIlMM BBICOKOBOJIBTHBIX IIETIEH Tpex(azHOro
MEPEMEHHOTO TOKAa B HOMHHAILHOM DPEXHME paOOThl YCTAaHOBKH, a TaKKe IS
aBTOMATHYECKOTO OTKJIIOUEHUS OTUX ILened Mpu KOPOTKUX 3aMbIKAHUSIX U
neperpy3kax, BOZHUKAIOUIUX MPU aBaApPUHHBIX PEKUMaX.

1.1.2 CtpykTypa yciIoBHOr0 0003HaYCHUS BBIKITFOUATE]IS:
B B V-C3II-II-10- |/ 3150 V 2
177 17 T T ] = Kareropus pazmemnienns mo FOCT 15150-69
BI/II[ KIIMMAaTHU4YC€CKOT'O UCITIOJTHEHU A
Homunaneneiit Tok, (3150; 2500; 2000) A
HomunanbHbIi TOK oTkimoueHus, (31,5; 40) kA

HomunanwsHOe Hanpsixkenue, kB
Tun nmpuBoaa , Npy>KUHHO-MOTOPHBIN

ToBapHbIi 3HAK

YHubuuupoBaHHbIN

BakyywmHblii

Brixirouarenn

[Ipumep 3amucu YCJIIOBHOTO 0003HaueHUs BBIKJIFOYATENS C
IPY>KMHHOMOTOPHBIM MPUBOJOM, Ha HanpspkeHue 10 kB, HomunaneHb Tok 3150
A, HOMUHAIIBHBIA TOK OTKIIOYeHUs1 40 KA mnpu 3aka3e U B TEXHUYECKOU

JTOKYMEHTAIUH:
BBY-COUI-11-10-40/3150 V2.

1.1.3 HoMuHanpHbIe 3HAYEHUS KITUMATHYECKUX (DaKTOPOB:

1) BeicoTa Hax ypoBHEM Mopst 70 1000 m.

[Tpu ycrtaHoBke BhIKIIOUaTeNst Ha BbicoTax Oosnee 1000 M (HO He Ooiee
3500 M) ucnbITaTeIbHbIE HANMPSOKEHUS BHEITHEH H30JISIIIMM HAa JTAaHHOW BBICOTE U
TOKOBasi Harpy3Ka JI0JKHBI ObITh CHYDKEHBI Ha 1% Ha kaxasie 100 m cBoie 1000 m
B cootBeTcTBUU ¢ [[OCT 15150-69;

2) BepxHee pabouee M 3(PPEKTUBHOE 3HAYEHUE TEMIIEpaTyphl BO31yXa,
okpyxarouiero KCO c¢ Beikiirouarenem, pasHo 40°C;

3) HmxHee paboyee 3HAYCHHUE TEMIIEPATYPhl OKPYKAIOIIETO BBIKIHOYATEIb
Bo3ayxa — muHyc 25°C. Ilpu Gosiee HU3KOW TeMIlepaType HEOOXOAUM IOAOrPEB
nomerniernii cormacao ['OCT 14693-90.
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4) ortHocuTenbHas BiaxHOCcTb He Oonee 80% mnpu Temmeparype 20°C u
BepxHee 3HaueHue 98% mnpu 25°C u mpu Oosiee HU3KUX Temmeparypax Oe3

KOHJICHCAIIUHU BJIary.
1.1.4 Okpyxaroias cpeia He B3pbIBOOIIACHAS.

1.1.5 BeikitouyaTenu npeaHa3HavueHsbl 41 padoTel B onepanuax O u B, nuknax

BO, 0-0,3-BO-180c-BO u 0-0,3-BO-20c-BO.

1.1.6 BpIkirouarenu ynpasisifoTCs NPY>KUHHOMOTOPHBIMU ITPUBOIAMH.
BxiroueHHne BBIKIIOUATENST OCYLIECTBIIETCS 34 CUET JHEPIMM B3BEICHHOU
NPYKWHBl BKJIIOYEHUS IPUBOJA, OTKJIIOUECHHME - 3a CYET JHEPIHWM, 3alIaCEHHOU

OTKJIFOYAONIEH MPYKUHOW MPU BKIIOYCHUU.

1.1.7 B 3aBUCMMOCTH OT HOMHMHAJIBHOI'O TOKAa BBIKIIOYATCIA HMEIOT

CJIEIYIOLIME TUIIOUCIIOIHEHUS:
BBY-C3BII-I1-10-31,5/3150(2000; 2500) V2,
BBY-C3II-11-10-31,5/2500(1600; 2000 ) T3
BBY-C3II-I1-10-40/3150(2000; 2500) V2,
BBY-C3II-I1-10-40/2500(1600; 2000) T3.

1.2 TEXHUYECKUE XAPAKTEPUCTUKNU
Tabmuna 1

XapakTepucTHKa, pa3MEPHOCTb

Hopmupyemas Benuunna

BBY-COUI-II- | BBY-COUI-II-
10-31,5 10-40

1

2

3

HomunuaneHOe Hamnpsbkenue, kB

10

HomunanbsHbIN TOK, A

3150; 2500; 2000

]

S

S

N HomuHaJIbHBIN TOK OTKIIIOUEHUS, KA 31,5 40

(N

S Tox TepMUYecKoOii CTOHKOCTH, 3¢, KA 31,5 40
Toxk 27eKTpOAMHAMUYECKON CTOMKOCTH, KA 79 128

< Tok BKIIOYCHUS, KA:

S| |- maubombumit max 79 100

b3 — Ha4aJbHOE JICHCTBYIOIIEE 3HAYECHUE EPUOINYECKON COCTABIISIONIEN 31,5 40

o

aN

X Xon noaBmwxHOro kontakta KB, MM g*t

y Xon nomxaTus KonTaktos KJIB, MM 4"t

T Cob6cTBeHHOE BpeMs OTKITFOUEHHUSI, C, He Ooliee 0,03

§ [TomHOE BpeMs OTKITIOYEHUS, C, HE Oosee 0,05

q
Co0OcTBeHHOE BpeMsl BKIIIOUEHHS, C, HE 0oJiee 0,05
Cpenssisi CKOPOCTh MOJBIKHBIX KOHTakTOB KJIB mpu otxirouennn, m/c 1,0...2,0

S

§ Cpenssisi CKOPOCTh MOABMWKHBIX KOHTakTOB K/IB mpu Bkitouenuu, m/c 0,4...1,0

N ] o o

< MakcuMamnbHbIN CTAaTUYECKU MOMEHT MpHU BKItoueHuu, Hw, He Gonee 200; 250

b

(N] o

= HoMmuHanbHOE HamnpshkeHHe Lienen ynpasieHus, B:

— TIOCTOSSHHOI'O TOKa 110; 220

< — TMEePEeMEHHOT0 TOKa 120; 230

1S
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[Tponomxenne Tadautb! 1

I[I/IaHaBOH HU3MCHCHHS ITUTAIOUICTO HAIIPAKCHUA B IIPOLCHTAX OT UHOM.:

— TP BKJIIOYEHUHU 85-110
— IIPH OTKJIIOYEHUU C MOCTOSIHHBIM TOKOM 70-110
— TPH OTKIIOYCHHUH C IEPEMEHHBIM TOKOM 65-120
HcnblTaTenpHOE HaPsiKEHNE TPOMBIIITIEHHON 4acTOThI, KB!
Ha MPEANPHUSITHA U3TOTOBUTEIIS; 42%
[P DKCIUTyaTaluu 38
HcnpiTarensHoe HANpsKEHUE TOJTHOTO TPO30BOTr0 UMITyIbea, KB 75%

Tok, moTpeOIsIeMblit JIEKTPOMarHUTaMH BKJIFOUYEHUS M OTKITFOUCHUS
(YAC, YATu YAV), A, npu HanpsoKeHUH:

— mnepemernHoMm 120 B 3,0

— mnepemerroMm 230 B 15

— mnocrtosgaaoM 110 B 2,0

— mnoctogaHoM 220 B 1,0
DJIEKTPUUIECKOE COMPOTUBIICHHE TJIABHOM 11enu nomoca, MKOM He 20
Mexanudecknii pecype, mukioB BO 10 000
KoMMmyTarmonHsI# pecype, 1ukiaoB BO mnpu:

— HOMHHAJILHOM TOKE 10 000

— HOMHHAJIbHOM TOKE OTKJIIOQYCHHMS 25

Toku HaieKHOW PAOOTHI PACICIUTENSI MAKCUMAIBHOTO TOKA TSI CXEM C
nemyHtupoBanueM (YAA), A

3; 5

[lodn. v dama

197, 182;171 | 199; 184; 173

Macca, kr 170; 155 170; 155

Cpox cy>xObI BBIKITIOUATEs, JIET 30

WHB. N° dyon.

Baarm uHb N°

[lodn. v dama

w6 N° nodn

*- UIA CBEIEHUA

1.2.1 Beikmoyatenu MOTYT OTJIMYAThCS HWCIOJHEHHWEM IMPHBOJA B YacTd

HOMUHAJIBHOTO HAIIPSKEHUs 2JIEKTpoMarHuToB yrpasieHus YAC u YAT.
DJIEKTPOMAarHuT OTKJIKOYEHUS JUCTAHIIMOHHOW 3alUThl HE3aBUCUMOIO

nutanuss YAV W pacuenurens TOKOBBIA JJII CXEM C JEUIyHTUpOBaHUEM YAA
YCTaHABJIMBAIOTCS IO 3aKa3y.

[Ipu 3aKa3ze BBIKIIFOYATENS CIEAYET YKA3bIBATh:

— POJ TOKA U HaNpsKEHUE B BOJIbTax AiekTpomMarHutoB YAC u YAT;

— HaIpsKEHHE B BOJIbTaX 3JIeKTpoMaruuta YAV

— TOK cpabaThIBaHUS PaCLENUTENs] TOKOBOIO JAJISi CXEM C JEHIyHTHPOBAaHUEM
(YAA).

IIpr oTCcyTCTBHMM 3THX yKa3aHUH B 3aKa3€ BBIKJIIOYATENb IIOCTABIIETCSA C
sanexktpomarautamu yrpaniienus YAT u YAC Ha nocrossHHOe HanpspbkeHue 220 B.

1.3 COCTAB BBIKJIIOYATEJIA

1.3.1 OOwmii BuA BBIKIIOYATENs [MOKa3aH Ha pucyHke 1. Brikmouarens
COCTOUT U3 CIEAYIOIINUX OCHOBHBIX YaCTEH:

— OCHOBAHMs, B COCTaB KOTOPOrO BXOAMT pama S5, Ball BbIKIoUaTens 4,
OTKJIIOUAIOLIAs IPYKUHA 6 U MacisiHbIN Oydep 2;

B
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[lodn. v dama

WHB. N° dyon.

Baarm uHb N°

[lodn. v dama

w6 N° nodn

— TpEX MOJOCOB | ¢ BaKyyMHBIMH qyroracuteibHbiMu Kamepamu (KJIB);
— IPY>KUHHOMOTOPHOT'0 TipuBoAa 7;

— peryiaupyemon Tsru 8.

1.3.2 Ilepeuens 3UII npuBeneH B npuioxenuu I

1 —nonrc;
2 —MacasaHbll
oyghep;
3 —ean
ONIOKUPOBKU,
4 - san
BLIKIIOYAMEIIA,
5—pama;
6 —npyorcuna
OMKNIOYCHUSL,
7 - npusoo
NPYAICUHHO-
MOMOPHBIU,
8 — msea.

Pucynok 1. OOGuuii Bu BBIKITIOUYATEIIS

1.4 YCTPOMCTBO U PABOTA BBIKJIIOUATEJISA

1.4.1 Bexmouatens tuna BBY-COII-T1-10-31,5(40)/3150 otHOCHTCS K
BBICOKOBOJIFTHBIM ~BaKyyMHBIM BBIKJIIOYATEJSIM, TallleHWE JIyI'M B KOTOPBIX
OCYLIECTBJISIETCS. BAKYYMHBIMU JYTOTaCUTEIbHBIMU KaMEPaMH.

1.4.2 Tlpunnun paGoThl BBIKJIIOYATENSI OCHOBAH Ha TalllCHUW BO3HHUKAIOIIEH
IPU Pa3MbIKAHUHM KOHTAaKTOB 3JIEKTPHUYECKOW AYIM B BaKyyMe. OJEKTpUYECKas
nyra, 6narogaps BeIOpaHHOM (hOpMe AYroracuTeIbHBIX KOHTAKTOB, HAIIPABIISIETCS B
CTOPOHBI OT LEHTpa. BBUIY BBICOKOM DJIEKTPUYECKOM IPOYHOCTU BAKYYMHOTO
IPOMEXKYTKa W  OTCYTCTBHSI  Cpelbl, MOJACPKUBAIOIIEH TOpPEHHE  JIyTH,
AIIEKTpHUYECKas Ayra pacrajgaercs U racHer.

1.4.3 BxiroueHue NpPOU3BOAUTCA 3a CYET YCHWIHS B3BEACHHOW NPYKHUHBI
BKJIIOYEHUS MpuBoJa. OTKIIOYEHUE MPOU3BOJUTCS LMIMHAPUYECKON MPYKUHOM,
YCTAaHOBJICHHOM Ha BBIKJIIOYaTene M cpabarbiBalolle Npu  BO3AEHCTBUU
AIIEKTPOMArHUTa OTKJIIOYEHUS WM 3JIEKTPOMArHuTa JUCTAaHIIMOHHOM 3aIMThI.

1.4.4. Cxema »snekTpuyeckas NPUHUMIIHKAIBHAS BBIKJIKOYATENS IIOKa3aHa B
IIPUIIOKEHUH b.
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[lodn. v dama

Baar. unb N° | MHB. N° dyon

[lodn. v dama

w6 N° nodn

1.5 OTIMCAHUE U PABOTA COCTABHBIX YACTEN

1.5.1 OcHOBaHuE BBIKIIOYATENS, PUCYHOK 1, COCTOUT U3 paMbl
S, KoTopas MpeJHa3HayeHa sl KPEIUICHHS MOJIIOCOB 1 u
npuBoJa 7.

B OOKOBBIX CTEHKax OCHOBaHHMS B MOJUIMITHUKAX
KAueHHs YCTaHOBJIEH CBAapHOM Baj BbIKItO4aTens 4. Peryar
Bajia BBIKJIIOYATENSI COEJUHEH C MOMOUIBIO TATH 8 C pblYaroM
BBIXOJJHOI'O BaJjia MPUBOJA U OTKIIIOYAIOIIEH MPYKUHOU 6.

JIng  cMmardeHus  yaapa NOABWKHBIX 4acTed IIpHU
OTKJIIOYEHUH Ha paMe YCTaHOBJEH MacisgHbli Oydep 2,
KOTOPBIM COCTOMT W3 MOPIIHA 2, PUCYHOK 2, CTakaHa 5, B
BEPXHEH YacTU KOTOPOTO YCTAHOBJIEHBI MaHXETa 3 C JBYMs

KOJIbLIaMH 4, B HUKHEN YacTH YCTAaHOBJIEHBI NIPYyKHUHA | 1

1 - npysicuna; 2 - nopwens;  gonyc 6.

3 - mandcema; 4 - KorbYO,
S - cmakaH, 6 - KoHyc
Pucynox 2. Bydep

1.5.2 Tomnroc
1.5.2.1 Tlomroc BBIKITIIOUYATENSA, PUCYHOK 3, COCTOUT M3
KJIB 1o3.3, xoTopas :KECTKO KPEIUTCSA K BEPXHEMY

KOHTAKTy 4. BEpXHUI U HUKHUNA KOHTAKTHI KECTKO KPENATCA K CTEHKaM 7.
HuxHMIT KOHTAaKT COeIMHEH C OABUAKHBIM KOoHTakTOoM KJIB mocpeacTtBoM ruOkoro
KOHTAKTa 2. YIIKO 9 MAapHUPHO COENUHEHO C U30ISIUMOHHOM TAron 10. Mexannsm
nomxatus 12 coequuen ¢ tsroi 10 mocpeacTBoM pe3nObl.

6

= .
1- nuocnui KOHmakm,

2- KoHmakm 2uOKul;
3-6axyymnas kamepa, 4-
BEPXHULL KOHMAKN,

/
g
5-paouamop;
6-6unm;
/9
/70

|

7-cmenka,

8-noosuorcnwiil konmaxm;
9-ywiko,
10-uzonayuonnas maea;,
11-xonmpeaiixa;
12-mexanuszm nooscamusl.

\

Pucynok 3. Ilomtoc
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[lodn. v dama

WHB. N° dyon.

Baarm uHb N°

[lodn. v dama

w6 N° nodn

1, 3 - smyaka; 6,7 - watiba;
4.5 - npyacuna; 2 - ocv,;
PucyHok 4.
MexaHu3M IOJKaTHs
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1.52.2 Jlna co3naHus  ONPENENEHHOTO  YCHIIUSA
IpyKaTusg  TOpUeBbIX KOHTakToB KJ[B  ycranoBnen
MEXaHU3M NojKatusg 12, KOTOpbIA KpEemuTcCs Ha
M30JIIMOHHOM Tsire 10.

[IpeaBapuTeNbHO CKaThle NIPYXKUHBI 4 U 5, pUCYHOK 4,
yCTaHABJIMBACTCS MEXIy BepxHel manboit 2 u maibon 4,
HaJeTol Ha BTYJIKY 6, U (Qukcupyercs ocbio 5. Bropoe
OTBEpPCTUE BTYJIKUM O NpEeIHA3HAYCHO IJIsI COCIUHEHUS C
phIYaroM BaJia BBIKJIFOUATEIA.

Yeunre npyXUHbI MEXaHU3Ma IOJKATHS KOHTAKTOB
KB momxuo 6b1Th 2500 H ms Beikmrouarens Ha 31,5 kA
u 3000 H ma Beixirouatens Ha 40 xA.

1.5.2.3 YcrpoiictBo HepazbopHoit K/IB npuBeaeHo Ha
pucysnke 5. [lonBuxHbIA 3 ¥ HENOJABUXHBIA 2 KOHTAKThI
KaMepbl HaXOoJATCS B TIE€PMETHUYHOM KEpaMUUYECKOM

Kopnyce 8, B KOTOPOM B TEUYEHHE BCEro Iepuoja
SKCILTyaTaIHH COXPAHsICTCs Bhicokwit Baxyym (10° ITa).

/ KonTakTel mpunasiuel K TOkomoasojgam 7 u 9.
< 1, 4,5, 10- sxpan,
3 2-nenoosudicuviil konmakm K/[B; 3- noosuoichbiil
xonmaxm KJ/[B;
6- cunvghon;
7, 9- moxonposoo,
5 8- kopnyc

Pucynok 5.
Kamepa nyroracurenbHasi BakyyMHas

TokomnoaBoa 7 coeAuHEH ¢ KOoprycoMm 8 cuiibpoHOM 6, 00€CTICUMBAIOIIUM O IBHXK-
HOCTh TOKOMOABOAA 7 W F€pMETUYHOCTh Kamepbl. Cuctema skpaHoB 1, 4, 5 u 10
MpEAOXPaHAEeT KEpaMHUKy KOpITyca OT 3albUIEHUS IPOIYKTAMU 3PO3UH KOHTAKTOB U
OT MPOKUTA CHITH(OHA DTEKTPUUECKOMN TYTOM.

1.5.3 IIpuBox

1.5.3.1 IIpuBoa, pucyHOK 6, COCTOMT W3 CJEIYIOIIUX OCHOBHBIX YacTEH:
MexaHusma TmipuBoaa 21 ¢ mpyxkuHON BKIoueHus 23, 00eCreuynBarOIINX
HOPMHUPOBAHHOE BKJIIOUCHHE BBIKIIFOYATENIS, MEXaHU3Ma BKIFOYCHUSA-OTKIIOUCHUS
16, pacmnosio)keHHOTO MeXAy cTeHkamu 1, 7 m mBemwtepamu 9, 11, 18; Onok-
KOHTAKTOB ITOJIOKCHHUS BBIKIIIOUATENIS 3; OJIOK-KOHTAKTOB ITOJIOXKCHUS MEXaHU3Ma
NpUBOJa 2; yKazarels TMOJIOKEHUs BBIKIIOUATeNs 15; ykazarens MOJIOKEHUS
MexaHu3Ma npuBoja 17; cuetunka 12; anextpomarauta otkiatoueHus 20.

1.5.3.2 MexaHu3Mm NpUBOAA, PUCYHOK 7, COCTOUT W3 DJICKTPOABUrATENS 7,
peaykTopa 8, XparnoBoro MexaHusma (xpamnoBoe kKojeco 4, cobauku 5 u 6), Bana 3 ¢
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3aKpEIUICHHBIMM Ha HEM pblyaroM 13, kymadkoM 1, cekTopoM 2 W pblYarom
NPY>KUHBI BKIIIOUYEHHMSI, 3alOPHOTO ycTpoicTBa (peuar 15 u 3amenka 16),
AIEKTPOMArHuTa BKIIOUEHUS 9, KHONKM BKItoUeHus 11, nepenarounoro peryara 10
¢ ToJIKaTeneM 12 u ppryara py4Hou 3aBojaku 17.

1.5.3.3 MexanusM BKIIOYEHUA-OTKIIOYEHUSA, PUCYHOK &, COCTOMT U3
BBIXOJJHOTO Baja 14, ppl4a)XHOr0 MEXaHW3Ma MPUBOJAA BBIXOJHOIO Bayia (psryar S,
mactubl 15 u 16, tara 17, wampaBnswoomias 1| U cTepkeHb 3 ¢ BO3BpAaTHOM
NPYKUHON 2), MEXaHW3Ma pacUeIUIeHUs (pplyar pacuervieHuss 6 ¢ KyJadykoM 7,
3alesika &, 3arnopHelil peryar 9, peruar otkitodeHus 11). Jing orpanuuenus xona u
CMSTYEHHS YJApOB MOJBHKHBIX YAacTE€d MEXaHW3Ma BKIIOUEHHUS MPU BKIOYECHUU
ycTaHoBiieH Oydep 12 ¢ nemndupyromieit noJmypeTaHoBON BTYJIKOM.

MexaHn3M BKJIIOUCHHSA-OTKIFOUCHHUS CITYKUT IS

— [IepeIaun yCUIMs OT MEXaHM3Ma IIPUBOJA Yepe3 KyJIadyoK JUJIs IOBOPOTA U
yIepKaHHUs BBIXOJHOTO Bajna MpuBojaa 14 u, cienoBaTENbHO, BBIKJIIOYATENSI BO
BKJIFOYEHHOM I10JI0KEHUU;

—  OTKJIIOYEHMs]  BBIKJIIOYATeNs HOpH  cpabaThlBAaHUM  PacLEUTEN
MaKCUMAaJbHOTO TOKa, BKJIIOYEHUH OJJIEKTPOMATHUTOB OTKIOYeHusa. Mnu mnpu
HQ)KATUU KHOIIKU OTKJIFoueHwus 10.

1.5.3.4 Konctpykuus »snekrpomariuta BiitoueHus (YAC), 3aexTpo-
MarauTa oTkiroueHus (YAT) m snekrpomMarHuTa OTKIIIOYEHHUS C MUTAHUEM OT
He3aBucuMoro ucroynuka (YAV) nokazana Ha pucyHke 9. OOMOTOYHBIE JaHHbBIE
NPUBEAECHBI B TA0IMIE 2.

Tabmuma 2
Howm. Yncio Jlannbie poBoga | DnekTpuueckoe | Macca
Pon Toxka |HanpspkeHwue, IHaMeTp, | COMPOTUBIICHHE, | TTPOBOJA,
B BUTKOB Mapka M OM KT
100 1000 0,355 23,5+2.4 0,122
[TepemeHHBbII 120 1600 |IIDTB-2| 0,335 26+2,6 0,114
230 3000 0,224 120+12 0,12
. 110 2200 0,28 58+5,8 0,12
Hocrosmrerd | 554 600 |1PTB2| 45 23023 0,124

1.5.3.5 BJOK-KOHTaKThl TOJIOKEHUS MEXaHU3Ma MPUBOJA 2, PUCYHOK O,
OPEICTaBISIIOT cO00M TpU MHKPOBBIKIIOYATENs, KOTOpPblE MEPEKII0Yal0TCA
pBIYaroM yKaszaTess MOJIOKEHHUSI MeXaHu3Ma MpuBoAa 17, onuparomyMest Ha CEKTOP
2, pUCYHOK 7, yCTAaHOBJICHHBIN Ha Baiy 3.

1.5.3.6 bIOK-KOHTAaKTHl IOJOKEHUS BBIKIOYATENS] 3, PUCYHOK 6, HMEIOT
IIECTh 3aMBIKAIOUIMX M IIECTh Pa3MBIKAIOIIUX KOHTaKTOB. llepexntoueHue O10K-
KOHTAaKTOB OCYLIECTBJISICTCS MEXaHM3MOM IMepeKiioueHus 4, CBSI3aHHBIM C
BBIXOJIHBIM BaJIOM 6.
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7 / 1-maenumonposoo;
2-Kamywixa,
3-wmox;4-npyoicuna,
5-xon00ka;6-2unv3a;
T-wnaunm;8-wmughm;
9-cepoeunux

10-xoumpononroc
11-wauba;12-2anxa

)

¥

W

PucyHnok 9. DneKkTpoMarHuT BKIIOYEHUS (OTKIIOYECHUS)
1.5.3.7 Jlns moxacuera KoaMyecTBa omnepanui BkiIrodeHus-otkimoueHus (BO) B
MPUBOJIE YCTAHOBJIGH CYETUYMK KOJIMYECTBA omepanuii 12, pUCyHOK 6, phIUaX OK
KOTOPOTO CBsI3aH TMPY>KUHHOM Tsirod 14 ¢ pblyaroM MexaHu3Ma BKIIOUCHHS-
OTKJIroueHus 16.
1.5.3.8 Ilo 3aka3y B mpuUBOJIE€ MOXKET ObITh YCTAHOBJICH MEXaHU3M OTKIIIOUCHUS
pucyHok 10.

1-pacyenumenv moxoeauwiii Ons
cxem ¢ OeulyHmuposanuem

(YAA);

2-971eKMPOMACHUM OMKTIIOYEHUSL C
nUMaHuem om He3asUCUMO20
ucmounuka (YAV),

S 3-KneMMmHbLIL PO,
N 4d-6an,
g 5-ynop;
6-610K-KOHMAKm;
7,8,10 -povruae;
S 9-emyska;
) 11-nracmuna;
2 Pucynok 10. MexaHu3M OTKIIIOUEHUS
B
> 1.5.3.9 KoHcTpyKIus paciienuTessi TOKOBOTO JJISi CXeM C JCIIyHTUPOBAaHHUEM
o~ (YAA) nmokazana Ha pucynke 11. OOMOTOUYHBIE NaHHBIE KaTyIIEK MPUBEICHHI B
g Tabnwure 3.
< Tabnuma 3
Toxk Hucmo JlaHHbIE TPOBOJA | DJIEKTPUUECKOE Macca

§ cpabaTbIBaHUA, BUTKOB vapka | MAMETD, | CONMPOTHBIEHHE, | NPOBOJA,
N A B KATYIIIKE P MM Om KT
'S 3 400 I9TB-2 d=0,75 1,4+0,06 0,14
= 5 235 d=0,9 0,5620,03 0,13

Tox HamexHOW pabOTHI, cCOTJAcHO TaOmmie 3, TMPOBEpsSeTCS MPH IMoJade TOoKa
E «TomaKom». [Tpu 3TOM AJIEeKTPOMArHUT OTKIIFOYAET BBHIKIIFOUATET.
> /ucm
g 5| gm | os09-4432 250816 2/_ /( 2 5 6 00 7 /Dj 1%
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1-anexkmpomacnumor (YAA);
2-niaHKa;

3-kponwmetin,

4-ynop;

5-601m;

6-xonmpeaiixa;

T-eatixa.

Pucynoxk 11
Pacuenurens TOKOBBIN JIJ1s1 CXeM ¢ JenryHTupoBaHueM (YAA)

1.6 PABOTA BBIKJIFOUATEJIA

1.6.1 Ha pucynke 6 npuBOJ MOKa3aH B OTKIKOYEHHOM IIOJOXKEHUU C
B3BEJICHHOW NPYKUHOM BKItOYeHus. Poruar 13, pucyHok 7, ynupaercs B poyiuk 14
3amenku 16, 3aneprout peryarom 15.

BxiroueHne BBIKJIIOYATENST MPOUCXOAUT NPU IOJAYE HAMNPSIKECHHUS Ha
AJIEKTPOMArHUT BKIIOYEHUA 9 WM HaxaTuW KHONKU BKimrodyeHus 11. Ilpu stom
pbruar 10 yepe3 Tonkarenb 12 mepeaaeT ycwine Ha pbluar 3allOpHOrO YCTPOMCTBA
15, koTophlii, MOBOpauyuBasch, OcBOOOXmaeT 3amienky 16. Ilox nelicTBueM
IOPYXKUHBI BKJIIOYEHHS 3allelika OTXOAHUT, OocBoOOXkmas peiyar 13, u Bam 3
MIPOBOPAYMBAETCA, yJapsas KymadkoM | mo ponuky 18, pucyHok 8, mMexaHu3Mma
BKJIIOUEHHUSI-OTKIIOYEHUS] 1 HAUMHAET TPOBOPAYMBATH pblyar 5.

Poruar 5 uyepe3 Tary 17 u mnmactunsl 16 nepenaer ycuiaue Ha pblyar 0,
KOTOPBIM, TOBOPAUYMBAsCh, BBHIOMPAET 3a30p MEXIYy KyJIaukoM 7 U HUXKHUM
ponukom 3amenku 8. [locne ynopa kynauka 7 B 3alIeNKy 8§ yCUJIME OT MEXaHU3Ma
BKJIFOUECHUS Yepe3 IUIACTUHBI |5 HAUYMHAET Nepe1aBaThCsl HA pblyar BHIXOJHOIO Bajia
14. BerxoaHO# BaJl MPUBOAA CBOMM PhIYaroM, COEAMHEHHBIM C BAJIOM BBIKJIFOUATEIIS
1, pucynok 1, Taroi 2 mnpoBOpauMBaeT Bajl BBIKIIOYATENS C pblyaramu. Peruarm
MepPeIal0T yCHIINE TOCPEACTBOM MEXAHM3MOB TMopkatus 12, pucyHok 3, depes
m3ossuonHele TAru 10, ymku 9 moaBmwkHbIM KoHTakTaM KJIB 8, kotopsie
3aMbIKatOT KOHTakThl K/[B ¢ JOMONHUTENBbHBIM YCUIIUEM, CO31aBAEMbIM MEXAHU3-
MaMmu nopkatust. OTKIIIOYaroIIas npykuHa 6, pucyHok 1, pactaruBaercs.

IIpu moBopoTe BBIXOJHOTO Basia mpuBoja 14, pucyHok 8, B mpolecce
BKJIIOYEHHS] TUIACTHHBI 15 u 16 mepexongar uyepe3 '"MepTByK" TOYKYy U TOA
BO3JICHCTBHEM OTKJIIOYAIONIEH TMpYXHHBI ynupatorcs B Oydep 12. Mexanusm
nepeKoueHuss 4, pUCyHOK 6, TepeKIoyaeT OJOK-KOHTAKThI 3, 3aMmblKas Ienu
AJIEKTPOMArHUTa OTKJIOUYCHHUS W DJIEKTPOMAarHuTa OTKJIKOYEHHUS C TUTAHUEM OT
HE3aBHUCHUMOTO MCTOYHMKA. YKas3aTelab 15, COENMHEHHBIM C pbIYaroM MEXaHU3Ma
BKJIIOUCHUS-OTKIIOUeHUS 16, omyckaercss u mosBisiercss Haanuch "BKJI
Brixitouaresnb BKIIOUEH.

Poruar GJIOKMPOBKM MOBTOPHOT'O BKJIFOYEHUS 22, COSAUHEHHBIA C phlYaroM
MEXaHU3Ma BKJIOYEHUS-OTKIIOUYEHUST 16 OTBOAUT B CTOPOHY TOJKaTelb 12,
PUCYHOK 7, IPENOTBpallasl BKJIOYEHUE BKIFOUEHHOTO BBIKIIOYATeN. 3anienka 16 u
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ppiaar 15 mnox BO3NEHCTBHEM CBOMX IPYXKMH BO3BPAILAIOTCS B HCXOJHOE
IIOJIOKECHHUE.

IIpyxrHa BKJIIOYEHHUS 3aHMMACT IIOJIOKEHUE B BEPXHEW MEpPTBOM TOUKE,
CEKTOp 2, pUCYHOK 7, YCTAHOBJICHHBIN Ha Bajly 3, IOBOPAYMBAET pblyar yKa3aTellrs
MOJIOKEHUSI MeXaHu3Mma npuBoaa 17, pucyHok 6, u mnossisercs Hagnuck «HE
['OTOBy», pbluar ykazareins @OpUd OSTOM TMEPEKIOYAEeT OJOK-KOHTAKTHI 2,
3aIyCKAETCs 3JIEKTPOABUTATENb 7, PUCYHOK 7. DJIEKTPOJBUIaTEIb Ye€pe3 PEAYKTOP
8 C OSKCIEHTPUKOM IPUBOJUT B JBWKEHHE cO0auky O, XpamoBOMl MeEXaHH3M
BpallaeT BaJ 3, 3aBOJs NPYXMHY BKIo4YeHHs. [locie TOro kak peryar ImpyKHHBI
BKJIIOYEHHSI TPOXOAUT BEPXHIOKD MEPTBYIO TOUYKY Bajl 3 NPOBOPAYMBAETCS MO
IIOJIOKEHU, Korga peyar 13 ymnmpaercs B 3amenky 16. Peluar ykasarens
IIOJIOXKEHUSI MEXaHu3Ma InpuBoaa 17, pUCyHOK 6, onmparomuiics Ha CEKTOp 2,
PUCYHOK 7, moBopauuBaeTca U mnosiBiagercs Haanuch «['OTOB», npu sTom
NEPEKIIIOYalOTCs OJIOK-KOHTAKTHI 2, PUCYHOK 6, U 3JIEKTPOJIBUTATENb OTKIOYACTCH.
[IpuBOJ TOTOB K CIEAYIOLIEMY BKIFOYEHHUIO BBIKIIOYATEII.

1.6.2 OtkroueHre BBIKIKOYATENST NPOUCXOAUT MPHU MOJave UMITYJIbCa Ha
ANIEKTpOMarHuT oTkioueHus 20, puCyHOK 6, WM 3JIEKTPOMArHUT OTKIIOYCHHS C
MUTAaHHEM OT HE3aBUCHMMOTO MCTOYHMKA 8, WM MpHU CpabaThIBAHUU PACLICTIATEIS
TOKOBOT'O JUIA CXE€M C JEUIYHTUPOBAHWUEM S5, UTO NPUBOIAUT K ITIOBOPOTY phlUara
oTKIroueHHs 11, puCyHOK &, a Takke NMpu Ha)KaTUW HA KHOIKY OTKItoueHHs 10.
Peryar orkimrouenus 11 mnm kHOmka oTkmroueHuss 10 mOBOpayMBaeT 3arOpHBIN
ppraar 9, oTkpeiBasg 3amenky &. 3amenka §, Haxoasmascs oA JaBICHHUEM
KyJadyka 7/ OT BO3JCUCTBUSA OTKJIIOYAIOMIEW MPYXKUHBI  BBIKJIFOYATEIS,
MOJIHUMAETCs, OCBOOOXkAasi KyJladyoK 7 C HaXOAAIIMMCS C HUM Ha OJHOM Bally
pbryarom pacterienuss 6. Ilog Bo3aelWCTBUEM  OTKJIIOYAIONIEH TPYKUHBI
BBIKJIFOUATENS BBIXOJHOM Bal 14 moBopaunBaeTcs U ¢ JONOJHUTEIBHON MOMOLIBIO
BO3BPATHOM MPYKUHBI 2 CKJIAJbIBAET MOTEPSIBIIMI ONOPY MEXAHU3M BKJIFOUEHUS B
OTKJIIOUYEHHOE I0JI0KeHUe. [IpyKrHA OTKIIOYEHMs BBIKJIIOYATENSI OTKIIIOYAET
BBIKJIFOYATEb.

Ilon nelictBueM mnpyxuHbl 13 3amenka 8 omyckaeTrcs Ha KyJladok 7.
3anopHelii peryar 9 moj aeicTBUEM COOCTBEHHOW MPYXKMHBI MOBOpPAYMBAETCH,
3anupas 3amenky 8. Ykaszarenb 15, pUCYHOK 6, COEIMHEHHBIM C pbIYaroM
MEXaHHW3Ma BKIIIOUCHUSA-OTKIIOUECHUS 16, MOJHMMAETCS M MOSBISIETCA HAIINCH
"OTKJ".

1.6.3 B ompeneneHHbIX Ciy4asx BO3MOKHA py4yHas 3aBOJIKa IPYKHHBI
BkitoueHus. [lpu kavyaHum pelyara pyyHOM 3aBojgku 17, pucyHok 7, B
BEPTUKAJILHON TUIOCKOCTH co0adka 5, 3aKperuieHHas Ha pbryare 17, BBITOIHSET
GbyHKIIMM PUBOHOM, a cobauka 6 — 3anopHoil. Kauanue peraara mpou3BOAUTCS 10
LIEIYKa, O3HAYAIOIIETO, 4YTO pblYar IPYKUHBI BKIIOYEHHUS NPOILIE] HUKHIOKO
MEpTBYIO TOUKY, U pbryar 13 ynepcs B 3aienky 16.

1.7 OIIMCAHUE PABOTBI CXEMBbI

B ncxoqHoM MoJI0KEHUU KOHTAKThl KAMEPBI yrOraCUTEIbHON BaKyyMHOU
(KZB) pa3oMKHYTHI, BEIKJIIOYATENb YAESPKUBACTCS OTKIIIOYAIOIIEH MTPYKMHOU B
OTKJIFOYEHHOM I10JIOKEHUU.
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DneKTpruyecKasl CXema BBIKJIIOYATeNs MpelHa3HaueHa ISl BBIMOJTHEHUS
CIeyomuX QyHKIUMI:

—  BKJIIOYEHHME M OTKJIIOUECHHE BBIKJIIOYATENIS MPHU I0/Iaue CUTHaIa M3BHE
yepe3 pazbem XS1,

— 3aIIUTHI IPOTUB MOBTOPEHUS ONEPALUN BKIIOYCHHUSI-OTKIIOUCHUS, KOTIa
KOMaH/1a Ha BKJIFOUEHUE OCTAETCS MOJAHHOU MOCJIe aBTOMATUYECKOTO OTKIIOYECHHUS
OT 3aIUTHI;

— obecnieuenust oqHokpatHoctu AlIB;
- CHTHAJIM3AIMH O TMOJOXEHUH BBIKIIIOUATEINS C TOMOIIBI0O KOMMYTHPYIOIIUX
KOHTAKTOB JUISl IEIEeH yIIpaBJIeHUs U curHanu3anuu B KPY.

JIJIst OTKITIOUEHUST BBIKIIIOYATENSl B aBapUMHOM PEKHUME Ha BBIKIIOYATENSIX

0 3aKa3y MOTPEOUTENST yCTAHABIMBAIOTCS TOTIOJHUTEIBHO:

— pacuenutenu Toka (YAALYAA2) s cxeM ¢ JCIyHTHPOBAHUEM;

— pacienuTenb (IJIEKTPOMArHuT), paboTaroMUii OT HE3aBUCUMOTO MCTOYHHMKA
MOCTOSIHHOTO MM nepeMeHHoro Toka (YAV).

[Ipu ycraHoBKe pacuenuteneid Ha IOCTOSIHHOM HAaNpsHKEHUH CXeMma
UCTIONB3YETCSI C IEPEMEHHOTO HAPSKEHUSI.

[Ipy wucmoONb30BaHWM BBIKJIIOYATEIS] HA BBIKATHOM DJJEMEHTE IS
MOJIKITIOUEHHUST THUTAHUS SJIEKTPOMAarHUTHON OJIOKMPOBKHM BBIBEJEHBI MTPoBOAa 56 1
57.

1.7.1 OnepaTuBHOE BKJIIOYEHUE BbIKItoUaTens (puc.l npunoxenus b).

[Tomano HanpspkeHue Ha pazbeMax XS1 ¢ MapkupoBKoi (27-28), 3aBoauTcs
neuratrens M. Ilo okoHuaHMM B3BOJA NPYXKHH BKIIOUYEHHUS MEPEKIIOUAIOTCA
KoHTakThl SQMI1,2,3 u oOecTounBarOT 3IJEKTpoABUTaTENb. [loATrOTOBICHA IIETbH
BKJIFOUEHMS dJIeKTpoMarauTa BkitoueHus YAC.

JIyist GJIOKMPOBKM IIEMU BKJIIOYEHUSI BBIKIIOYATENS MPEJIHA3HAYEHO pelie
K1, xoTopoe, Ha BpeMsi B3BOJla MPYKWH BKJIIOYEHUS, CBOUMHU KOHTaKTamu 12-4
KOHTPOJIUPYET I1IeMbh BKIIOUEHHs JJIEKTpOMarHurta BiiatoueHus. [lpu momaue
CUTHAJIa Ha BKJIFOYCHHUE MPU HEB3BEIEHHBIX Pa0OUMX MPYKUHAX BKIIOUACTCS pelie
K1, pa3psiBaeT 1enp BKIIOYEHHUS W OJIOKMPYET LENb Ha MPOTSHKEHUM JEUCTBUS
CUTHaJa BKIIOYCHUS.

[lpu nomaue HampsokeHwss Ha pasbem  XS1 ¢ wmapkupoBkoit (1-2)
anekrpomarHuT YAC cpabaTeiBaeT, BO3CHCTBYET Ha 3aNIOPHBIA MEXaHU3M TPYKUH
BKIIOUEHUS. BpIKITIOUaTens BKIIOYACTCA W pacTITUBaeTCs  OTKIIOYArOIIast
PYXKUHA.

B mnporecce BrmroyeHus: Onok-xkoHTakThl Q1,2,3 mepexirodaroTcss  Ha
npoTuBoNojoXkHoe coctosaue. Konrtaktel Q1 (13-14),(43-44), 3ambIKasich,
MOTOTABIMBAIOT K CpadaThIBaHUIO IeMU 3JiekTpoMarHuTa otkmoueHus (YAT) u
SJIEKTPOMArHuTa OTKJIIOUCHHUS ¢ MUTAaHHEM OT He3aBHCHMMOTo ucrouHuka (YAV).
brok-kontakt Q1 (21-22) paspeiBaeT Iienb cpabaThIBaHUS 3JICKTPOMAarHuTa
BrurroueHus: YAC.

[Tocne BKIIOUEHUS BBIKIIOYATENS] TPYKUHA TOBTOPHO B3BOJUTCS U
OCTAETCA B3BEACHHOM 10 CIEAYIOLIEH ONEepallii BKIFOUEHHUS.
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1.7.20nepaTUBHOE OTKIIOUEHHUE BBIKIIFOYATEIIS

[Tpu nojavye HampspbkeHust Ha pasbeM XS1 ¢ MapkupoBkoi (5-6) mmu (9-10)
HPOUCXOTUT OTKIIFOYCHHE BBIKIIOYATENSI OT 3JieKTpoMarHuta otkiaroueHus (YAT)
WIM DJIEKTPOMArHWTa OTKIIOUEHUS C THUTAHUEM OT HE3aBUCHUMOTO HCTOYHHKA
(YAV) uepe3 3amkHyThIe KOHTAKTHI Q1 (13-14) wim (43-44).

1.8 MapkupoBKa 1 IIIOMOHpPOBaHUE
Mapxkuposka Boikitouareneit coorserctsyetr ['OCT 18620-86.
Brikiiouarenu uMeIoT MapKUPOBKY € YKa3aHUEM:
® TOBAapHOTO 3HAKA MPEANPUITUSI U3TOTOBUTEIIS;
o nanmMmeHoBanus «BbIKJIKOUATEJIby;
® TUMOWCIOJHEHUS BBIKIIIOYATENs, 0003HAYCHUS KIMMAaTUYECKOTO UCTIOJTHEHUS
u kateropuu pasmernieHus o 'OCT 15150-69;
HOMHWHAJIBHOTO HAMPSHKEHUS B KUJIOBOJIbTAX;
HOMHUHAJIBHOTO TOKA B aMIIepax;
HOMHUHAJIBHOTO TOKa OTKJIFOUCHHS B KWJIOAMIIEpax;
JaThl U3TOTOBJICHUS,
MacChl BBIKJIIOYATEINS B KUJIOTpaMMax;
3aBOJICKOr0 HOMEPA;
3HaKa cepTuduKaTa COOTBETCTBUS.

1.9 YmakoBka

Brixmouarens nonseprayt koncepsaimu o ['OCT 23216-78. Bee Tpymuecs u
METaJUIMYECKHE TMOBEPXHOCTU (KpOME KOPPO3MOHHOCTOMKUX) TMOKPBHITHI TOHKUM
cimoeM koHcucTeHTHOHM cmaszku Tomdmon CK 170 TY 0254-011-12435252-2004.

BrikirouaTens mnepeBOASIT BO BKJIIOUYEHHOE MOJIOKEHWE. BpIkimtouarenn
YIaKOBaHbI B JIEPEBSIHHBIC SANTUKH, WK sk u3 JIBII ¢ gepeBsHHBIM KapKacoM.
Brikitouatens yCTaHOBJIEH HA OCHOBAHUE SIIIIUKA U 3aKPEIJIeH K HeMy OOJITOBBIMU
COCMHECHUSAMU 32 OTBEPCTUS B paM€ BBIKJIIOUATENsl. BHYTpU BBIKIIIOUATENIb HAKPBIT
MOJUATUICHOBBIM 4YeXJIOM. Ha Kakaplii BBIKJIIOYATEh BHYTPU 4€XJia BEIIACTCS
MEIIIOYEK C CHIIMKATEJIEM.

K ynakoBaHHOMY BBIKIIOYATEN0 BO BHYTPEHHIOK YIIAKOBKY BIIOKEHBI
PYKOBOJICTBO 10 SKCIUTyaTalllK, MacnopT.

Ha  TpancnopTHyro  Tapy  HAHECEHbl  CIEAYIONIME  3HAKU WU
NpeaynpeIUTeIbHbIC HAITUCH:
3HaK, UMEIOLIUI HauMeHOBaHuEe «Xpynkoe. OCTOPOKHOY;
3HaK, UMEIOINN HauMEeHOBaHuE «bepedb OT Biarm»
3HaK, UMEIOIIMI HauMEHOBaHUE «Bepx»;
TOBAPHBIN 3HAK MPEINPUATUS] — U3TOTOBUTEIIS;
Haanuck «bpyrro kr, Herro kr»
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2 UCITIOJIB3OBAHUE 110 HASHAYEHUIO

2.1 TIOAI'OTOBKA K PABOTE

2.1.1 BeikiroyaTenu I0JXKHbBI ycTaHaBauBaTbes B KPY.

2.1.2 Okpyxaroias cpeia He JOJDKHA OTJIMYAThCS OT yYKa3aHHOU B myHKTe 1.1.3.

2.1.3 Ilpu pacnakoBKe BBIKJIIOYATENA YOSTUTHCA B OTCYTCTBUU TPEUINH, CKOJIOB
U Apyrux AedeKToB Ha JETaNSIX;

— OUMCTUTH BBIKIIIOYATEh CYXOil BETOIIBIO WJI HIETKOM.

— CHAITh KOHCEPBALMOHHYIO CMa3KYy;

KOHTAaKThl BBIKJIFOYATEI UMEIOT TAIbBAHUYECKOE MOKPBITHE, IO3TOMY 3a4MCTKA
UX TOBEPXHOCTEH MUIM(POBATBHOM IIKYPKOW HEAOMYCTUMA, IMPU OYHUCTKE
HE00XO0MMO TI0JIb30BAaThCSl pacTBOpUTENEM, Hanpumep, Hedpacom (TY 38.401-67-
108-92) wumu criuprom ('OCT 17299-78).

— onpoboBaTh pabOTy BBIKIIOYATENS (MPU OTCYTCTBUU TOKA B IJIABHOM IIETIH) B
mukiae BO — nare pa3 6e3 npegHaMepeHHOW BbIIEPKKH BpeMeHu Mexay B u O,
ornpoOoBaTh pabOTy BBIKIIIOYATENS IUCTAHIIMOHHO B ukie BO — maTe pa3 mocne
BBITIOJTHEHHBIX BBIIIE TEPEUYHUCICHHBIX OINEpaluii W HU3MEPEHUN MapamMeTpoOB
COTJIaCHO pazzeny 2.2 BBIKJIIOYATeNb MOXET OBbITh BKJIIOUEH Ha pabouee
HaIPsHKEHUE CETH.

— MPOBEPUTH PAOOTOCIOCOOHOCTh BBIKJIIOYATENII HAa HUXKHEM W BEPXHEM

npejaesic HaNpsKEHUS BKIIOYAIOIIET0, OTKIIIOYAIOLIEro 3JIEKTPOMAarHuTa |

AIIEKTPOMArHuTa OTKJIIOYEHUS C MUTAHUEM OT HE3aBUCUMOTO HCTOYHHMKA.

[Tomauy HanpsHKEHHS MOJABATh «TOTYKOM.

2.2 I3SMEPEHUE ITAPAMETPOB, PET'YJINPOBAHWE 1 HACTPOMKA

2.2.1 Jlng u3MepeHus napaMeTpoB, PErYJIUPOBAHUS U HACTPOMKH BBIKIIOUATEIS
HEO0OXOMMO UMETh CJIEAYIONINE TPUOOPHI U MTPUCTIOCOOTICHHUS:

— Habop rpy30B Ha 30 kr win nuaamometp Ha 0,05 Tc (0,5 kH)

I'OCT 13837-79;

— U3MepUTeNh mapaMeTpoB pee rudposoit G 291;

— JJamnbl curHanbHbie Tumna JIC-53 na 12 B;

— mukpoommeTp A0 100 mxOwm kmacca Tounoctu 1,5-4,0;

— pbIUar py4yHoro BKJIIOUCHUS.

2.2.2 V3mepeHue mapaMeTpoB U PETYIMPOBAHUE BBIKIKOYATENS MPOU3BOIUTCS
npu 3aMeHe paetaneid u3 komiuiekta 3UII, wim mocne moiaHOM, WM YaCTUYHOU
Pa300pKu U COOPKH BBIKITIOUATEIIS.

2.2.3 B npouecce peryJupoBaHus BKIKOYATh U OTKIIFOYATh BBIKIIIOUATENb TOJBKO
BPYYHYIO IIPU TOMOIIM pblYara py4yHoro BKJIIOYEHUS 2, pUCYHOK 14.

PerynupoBanue BBIKITIOUATENS JOJDKHO TPOBOJUTHCS MPHU COOIOICHUH MEp
0e30macHOCTH, yKa3aHHBIX B paszzene 2.3.

2.2.4 VYcraHoBKy pabouero Xoja BBIKIIIOYATENS MPOU3BECTH CIIECAYIONUM
obpazom:

— HpOBepHTH 00IMH X0A BBIKITIOUATe st 121 MM, I Wero 3a3op MeXLy
poiukoM 1 MexaHu3Ma BKJIIOYEHUS-OTKIIOYEHUS, PUCYHOK 12, um Kymaukom 2
MEXaHu3Ma TMpUBOAA JOJDKEH OBbITh YCTaHOBJEH B mpenenax 10max, ero
pEryJIMPOBKA OCYIIECTBISETCA U3MEHEHUEM JUIUHBI TSITH 8, PUCYHOK 1.
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— 0Cc1abuTh KOHTpraiky 3, pucyHoK 13, pacwICeHUTh IAPHUPHOE 3BEHO BTYJIKH
MEXaHU3Ma MOJKATHs S C pbluaroM 6 Bajia BBIKJIKOUYATEIs], BEIHYB OCh 7;

— YCTaHOBUTH MEXKAY MACIISTHBIM Oy(depoM 2 1 poJiMkoM | TIacTUHy pa3Mepom
IT=23+0,2 mmMm;

— TIyTEeM BpalleHUs MeXaHu3Ma TMOKAaTUsl MO0 Pe3bO0OBOM MIMUIIBKE
V30JISIHIUOHHOW TATH COBMECTUTH OTBEPCTHSI BTYJKM MEXaHHM3Ma IOJKATHUS 5 U
pblyara BaJjia BBIKIIFOUATEIS,

— COWIEHUTHh WIAPHUPHOE COCIWHEHUE BTYJIKA MEXaHWU3Ma IMOJKATUS S5 C
pbhIuaroM 6 Baja BBIKIIIOUATENS OCBIO 7, 3aTSHYTh KOHTPrauky 3.

[Tpu 3TOM BenmumMHA X0Ja MoABMXKHOTO KoHTakTa KJIB momkHa OBITH g+ MM,
BEJIMYMHA XO/a MPY>KUHBI MOKATUS 4" v,

1 - ponux;
2 - KYIQUOK.
Pucynoxk. 12
PerynupoBka OTKIIOUEHHOTO TTOJIOKECHUS
BBIKJTIOUATEIS

2.2.5 PerynupoBanue Xoja MpYyXuH momkatus KoHTakToB KJ[B mpowussecTn
U3MEHEHHEM JUIMHBI A, pHUCYHOK 13, mpH BKIIOYEHHOM BBIKIIIOUATENE IOCIHE
ocJIa0JieHUs] KOHTpraku 3 W pacujeHEHHUs] BTYJIKM MEXaHW3Ma MOoKaTusi S5 ¢
pbrIyarom 6, MyTeM BpalleHUs MEXaHU3Ma MOJKATHS M0 PE3bOOBOI IIMUITBKE

1 — ponux; 2 — 6yep; 3 — koumpeatixa; 4 - msaea
S - mexanuzm nooxcamust; 6 — oco; 1 - pvluae

Pucynox 13. PerynupoBka Xoja npyKUH MOKATUS

Taru 4. [Ipu 5TOM BpanieHue 1o 4acoBOM CTPENKE YMEHBIIAET JNINHY A U BETUYUHY
nomkatusl KOHTakToB K/IB, mpoTHB 4acoOBOM CTpENKH - YBENUYMBAET [JIMHY A H
IIOJKATHE.

2.2.6 Jlna BusyanbHOM npoBepku repMernyHocTy KB (Hapymenus Bakyyma)
HEOOXOAUMO MOTSIHYTh BPYYHYIO BEPTUKaIbHO BHM3 3a TAry 10, pucyHok 3,
NpPEABApPUTENILHO OTCOEAMHUB MeEXaHu3M 12 or Bama BbIKIOUarens. Ecium
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IrepMETUYHOCTh KaMepbl HE HapylleHa, TO OyAeT OIIyIlaTbCcs 3HAYUTEIbHOE
COIIPOTUBIICHUE BCJEACTBUE BIIMAHUSA aTMOC(EPHOro JaBJICHUS Ha CUIbPOH O,
PUCYHOK 5, M KOHTakT 3, KOTOpPOE IpPENATCTBYET Pa3MbIKAaHUIO IOJBH>KHOIO
KOHTAKTa 3 OT HEMOJABU>KHOT'O KOHTAKTa 2.

[Ipy HapylleHHH TIepMETUYHOCTH MMEETCS BO3MOYKHOCTH CBOOOJHOIO
nepemMenieHuss noABkHoro koHtakta 3 KJIB BHHM3 M BBepx M OyJeT CIbIIIEH
METAJJIMYECKUH 3BYK ynapa KoHTakToB K/IB npu xkacanuu.

2.2.7 IIpoBepHuTh pa3sHOBPEMEHHOCTh KacaHWs IMOABMXKHBIX KOHTAkTOB KJIB
TpeX TMOJICOB, PUCYHOK 14, KoTopas ngomyckaercs He Oosee 3 Mc, 4YTO
COOTBETCTBYET MAKCHMAJIbHOM PAa3HOCTU XOJOB IIOJABWKHBIX KOHTAakTOB K/IB
pa3HBIX MOJIIOCOB HE Oosiee 1 MM.

MeieHHO  moBOpauuMBas —pbl4ar pPY4YHOIO  BKJIIOYEHHUS  CIECIUTH 32
Pa3HOBPEMEHHOCTBIO ~ 3aropaHusl JaMIIOYEK, OJHOBPEMEHHO U3MEpSS  XOJ
koHTakTOB KJIB Tpex momtocoB, nyHKT 2.2.4. Onpenenutb MaKCUMAaJIbHYIO
Pa3HOCTb XOJIOB PaCUETHBIM IyTEM, KOTOPast JOJKHA ObITh HE Oosee 1 MMm.

Ecin B kakoM-nu00 W3 MOJIOCOB KacaHHWE CIMLIKOM paHHEE WM IO3]HEE,
HEOOXOMMO M3MEHUTH ANMUHY A, pUCYHOK 13, BpalleHueM MeXaHU3Ma MOJKaTHS,
IyHKT 2.2.5.

3 q H-6bik 1o9ame s,
~12.36 B
o L7 ] L3 L1 L2 L3 - samnoyku

Pucynok 14. Cxema onpejieiieHue pa3HOBPEMEHHOCTH KacaHus KoHTakToB K/[B

2.2.8 ConpoTuBiieHHE TOKOBEAYILIETO KOHTYypa MOJIIOCA MEXKY KOHTAKTaMH 2
U 3, pUCYHOK 5, 3amepsieTcs MpU MOMOIIM MUKpOOMMETpa, Hanpumep, tuna d415,
METOJOM CpaBHEHHMs WiIM MeToAoM '"BonbTMmerpa-ammnepMmerpa’, Hanmpumep,
METOJIOM CPaBHEHHUSI C ITAJIOHHBIM CONPOTUBIICHUEM.

[Ipu 5TOM HCHOJB3YIOTCA MUKPOOMMETpP Kiacca TouHocTH 4,0 Ha mkane 100
MKOM WM MUJUIMBOJIBTMETP Kjacca TOYHOCTH He Huwxe 1,0 m ammepmetp kiacca
TOYHOCTH He Huxke 0,5.

2.2.9 MakcuManbpHbIM cTaTUYECKU MOMEHT Tipu BkItoueHun (M=PxL, rue
P — npunoxxennas cuia, L — miieqo cuiibl) Ha MEPBUYHOM Bajly MPUBOA 3aMepsieTcs
IpU MOMOIIM pblYara py4yHOro BKIIIOUEHHUS 2, PUCYHOK 15, BCTaBIEHHOTO MEXKIY
OCbI0O W CTOMKOW, M Habopa rpy3oB uinu auHamomerpa Ha 0,05 tc (0,5 xH) B
CJIEIyIOUIEM MOPSJIKE: YACTUYHO MPOBEPHYB PhlUar HABECUTh I'Py3 MUHUMAJIbHON
BEJIMYMHBI, YTOOBI BMECTE C pbIYaroM OH CO3/aBajl MOMEHT CHUJIbI, CIIOCOOHBIN
IJIABHO BKJIIOYUTH BBIKIIOUaTeNlb. OTHYCTUTH pblUar, MPU 3TOM BBIKIIOYATEIb
JOJDKEH BKIIIOUUTHCS TIO7] JIEWCTBHEM Beca rpy3a M phluara ¢ (ukcanuen
MeXaHU3Ma BKJIIOYeHUs Ha Oydepe.

Ecnu BhIKITIOUATENh HE BKIIOYAETCS, CIEAYET A00aBIATh I'Py3 CTYINEHSIMU
Maccoi paBHOM | KT 10 MOJy4eHHs] HOPMUPOBAHHOTO 3HAYEHUSI MOMEHTA.
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1—  pwiuaz pyunozo exmouenus

2— ocv;

3 - cmotka

4 —  puiuaz mexanuzma
BKIIOYCHUS-OMKIIIOYeHUS

Pucynok 15
PydHoe BKJIIOUEHME BBIKITIOYATENS

2.2.10 Mexanu3Mm OJIOKUPOBKH prcC.16 cOCTOUT U3 OIOKMPOBOYHOIO Basia 3,
pbr4ara 5, u peryiampyemoi tsru 6.

A

1-ponux,

2-ynop;

4-ocb,
S-puvruae;
8 6-pecynupyemasn maea

j« /

Pucynox 16. PerynupoBka Mexanu3sma OJIOKUPOBKHU

3-610KUpPOBOUHDLL 8AL;

BO3MOKHOCTH BBIKAThIBAHUS BKJIFOUEHHOTO
BBIKJTIOUATENS, BO BKIIFOUCHHOM MOJIOKEHUU 3a30p MEXAY POJMKOM 1 1 yrnopom 2

HeB03MOKHOCTD BKIIFOUEHUS BBIKJIFOYATENS B IPOMEKYTOUYHOM IOJI0KEHUH,
npu BbikaThiBaHuK B KPY, obecnieunBaeTcsi mpoBOpOTOM OJIOKMPOBOYHOIO Baja 3
Ha xoa 10MM. (IIpy MOMOIIM TAT MAYUIUMX OT Telexkku). Ilpu 3TOM mosoxkeHuu
OTPEryJaupoBaTh TAry 6, 4ToObl 3a30p MEXAYy Ma3oM TArH 6 U ocbio 4 pblyara 5
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2.2.11 PerynupoBKy 3a30pa Mexay cobaukoil 1 m 3y0oM XxpamoBOro koseca
2, B COOTBETCTBUU C PUCYHKOM 17, BBIMIOJNHATH TOBOpOTOM Oonta 4 ymopa 5, npu
KpailHeM IOJIOKEHUU TATH 3.
7

1 — cobauka,

2 — Xpanogoe KoJeco;
3 —msea;

4 — 601m;

S —ynop.

Pucynoxk 17 — PerynupoBka 3a3opa

2.2.12 B mexanu3me oTkirodeHust puc.10 BeIAEpKaTh 3a30p MEXIY YIOPOM
no3.12 u peyaroMm 103.9 (puc.§) mpu BKIOYEHHOM BBIKIIOUYaTese. 3a3op
PEryJIMpOBaTh AKCIEHTPUKOM Yyropa 1o3.12. Beiaepxkars 3a30p MEXIy pbluarom
103.7 U peryarom 1mo3.8. 3a30p pPeryjaupoBaTh 3KCIEHTPUKOM ymopa 1mo3.5. 3a3op
MEXKIy pblYaroM Io3.8 Bajia no3.4 u per4yarom 1mo3.7 peryjaupoBaTh BTYJIKOHU 1103.9 u
OTKJIFOUCHHBIM MOJIO)KEHUEM BBIKTIOUATETIS.

2.3 MEPHI BE3OITACHOCTH

2.3.1 Ilepconan, oOCITyXKUBAIOIIMIA BBIKJIIOYATEIb, JOJKEH 3HATH YCTPOMCTBO
U TPUHIUI JEUCTBUA allapara, U3y4UTh HACTOSIIEE PYKOBOJACTBO M CTPOTO
BBITIOJIHATH €T0 TPEOOBAHMUSI.

2.3.2 Pampbl BBIKITIOUATENS ¥ IPUBOJIA JOJDKHBI OBITh HAJIEKHO 3a3€MJICHBI.

2.3.3 IIpu ocMOTpe BBIKJIFOYATENS CIEAYET IIOMHUTD, YTO MOJIFOCHI HAXOIATCS
0]l BBICOKMM HAaNpsOKEHUEM, MOATOMY 3alpelaeTcsl JOCTYI 0O0CITy>KHUBAIOIErO
MepcoHaja B 30HY PacloJIOKEHUS BBIKIIOUATEIIA.

2.3.4 PaboThl IO TEXHUYECKOMY OOCITYKUBAHUIO, PETYIUPOBAHUIO U PEMOHTY
BBIKJIFOUATEIsl W MPUBOAA JAOJDKHBI TMPOU3BOJUTCS TOJBKO NPH OTCYTCTBUHU
HaIpsHpKeHUsT Ha O0OOMX BBIBOJIAX IMOJIOCOB, CHSTOM OCTAaTOYHOM HAMNPSKEHUU C
skpana KJIB, a Takye BO BCIIOMOT