5. KoHTpoOJIb 3HAHMIA.
5.1. 3aoanue na KOonmpoabHyio padomy

BapuanT 3anaercs npenojiaBatenem no tadi. 5.1-5.5.

3ananue 1. BpiOpaTh ammaparsl 3alIUThl M YIPaBICHUS [JIsl ABYX TPYIII
ACMHXPOHHBIX JJICKTPOJBHUTATENEH C KOPOTKO3aMKHYThIM potopoMm (AJl). Cxema
AIEKTpOCHA0KEHUS 3alaHa Ha puc.S.1, ucXoaHbIe TaHHbIE - B Ta0md. 5.1.

/s nepeoti epynnvt A/ BBIOpaTh HU3KOBOJIBTHOE KOMIUIEKTHOE YCTPOMCTBO
(HKY) na ocnoBe 65okoB cepuii b5130. BrinmucaTh TEXHHYECKHE XapaKTEPUCTUKU
anmapaToB Onoka. M300pa3uTh Bce BO3MOKHBIE MPUHIUIMUAIBHBIC JJICKTPUUYECKUE
cxeMbl ynpaieHus A/l ot komanaoanmnapara ¢ knonkamu "I[lyck" u "Crom".

s emopoii epynnvl A/ npeycMOTpETh JBa BapUaHTa 3aIUThI OT KOPOTKUX
3aMBbIKaHUM: aBTOMATHUYECKUMH BBIKIIOYATEISIMA W TpeAoxpaHuTensiMu. BwiOpaTh
TAM U KOJHUYECTBO CHUJIOBBIX PACHPEICIUTENIbHBIX MYHKTOB C aBTOMAaTUYECKUMU
BBIKJIIOYATEIISIMU M paclpeleUuTeNbHbIX IKaQoB ¢ mpegoxpaHurensamu. Jlis
yopaBiaeHuss AJl W 3amuThl UX OT MEpPerpy3kd BbIOpaTh MarHUTHBIE MYyCKaTelu
(KOHTaKTOpHI U TEIUIOBBIE pelie) co BcTpoeHHbIMU KHonkaMu "[Tyck" u "Ctomn".

HapucoBatb cxemy 35ekTpocHa0xkeHus mo00Hy10 puc. 5.1 ¢ obopyaoBaHueM,
KOTOpPO€ BBIOPAHO HA OCHOBE HCXOJHBIX JAHHBIX BapuaHTa 3aJaHus. 3amucaTh
TEXHUYECKUE XaPaKTEPUCTUKU 000PYI0BaHUS B BUJE ClICHUPUKAIIIY.

3apnanue 2. M300pa3uth B PYKONMHCHOM BHUJE MNPUHUUMHAIBHYIO CXEMY
yopaBieHuss AJl, oOecneunBaromy pyuHod (oT kHomok "llyck" m "Cron") m
aBTOMAaTUYECKUU pPEXUM padOThl HA OCHOBE MPUHUUIIHUATBHON CXEMbl IENH
ynpasienuss Onoka b5134 ¢ kmouom ympaBieHus. B aBTOMaTHueckoM pexuMe
ynpaBinenue AJl (IIycK W OCTaHOB) OCYIIECTBISIETCSI OT KOHTAaKTOB CTOPOHHHX
ANEKTPUUYECKUX anmnapaToB (KOHIIEBBIE BBIKJIIOYATENH, IaTUYUKHU, PEJI€ YIPABICHUS U
3amuTel U T.11.): A, B, C, D, E, F, G. Cxema uX COeIMHEHUS 3aaeTCs JIOTHUYSCKUM
ypaBHeHreM 1o Tabn. 5.4. CoctaBuTh TaOJUIy HCTUHHOCTH, JaTh CIIOBECHOE
onucaHue padOThl MPUHIUIHAIBHOW CXEMbl YIpaBIEHUS B pPEXKHUMaxX Iycka U
octaHoBa A/JI.

3ananue 3. BeiOpath anmaparsl 3allUThl OT HEHOPMAJIBHBIX PEXKUMOB PaOOTHI
st AByx AJl 3agaHHON MomIHOCTH (cM. TaOi. 5.1) v momapHO COrjiacoBaTh 30HBI
JEUCTBHS 3aIlUT: AaBTOMAaTUYECKUM BBIKIIIOUATEINb U TEIJIOBOE Pelie, IPEeA0XPAHUTETD
U TemioBoe pene. BpeMs - TOKOBbIE (3allUTHBIE) XapaKTEPUCTHKU amnmapaToB B
KOJIMYECTBE IIECTH IITYK MOCTPOUTH HA OJJHOM OJIaHKE KapThl CEIEKTUBHOCTH.

3apanue 4. IloctpouTh Ha OJaHKE KapThl CEJICKTHBHOCTH BPEMS-TOKOBBIC
(3aIIUTHBIC) XapaKTEPHCTUKH JJII aBTOMATHYCCKOrO BBIKIIOYATEIs ThUa BA ¢
MOJIYITPOBOTHUKOBEIM MaKCHMaJIbHBIM paciienuteneM Toka (MPT): mo MuaUMaIsHO
BO3MOXKHBIM yCTaBKaM TOKa M BPEMEHH, IO MAKCHMAaJIbHO BO3MOXKHBIM YCTaBKaM
TOKA U BPEMEHHU U 0 3a/IaHHBIM YCTaBKaMH TOKa U BpeMeHH (cM. Taou. 5.1).

3aganue 5. OTBETUTHh MUCHBMEHHO Ha BOIMPOCHI MO MEPEUHIO, MMPUBEICHHOMY
B Tabm. 5.5.
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Puc. 5.1. PagmanbHasi TpexcTyneH4YaTasi cxemMa 3JIeKTPOCHAOKeHHsI:
1, 2, 3, 4—anmapaThl 3alIUTHl DJIEKTPUUYECKOW CETH U DBJIEKTPOIPUEMHUKOB OT aBapUMHBIX

PEKUMOB

(meperpy3ku U KOPOTKHX

3ambikaHui) (QF - aBroMaTH4YecKuit

BBIKJIIOYAaTCIIb,

FU - npenoxpanutens); [IP — myHKT pacnpenenuTenbHblii ¢ aBTOMAaTUYECKUMU BBIKIIIOYATEISIMU;
P — mkad pacnpenenuTenbHbll ¢ npenoxpanutensimu; KM, KK — MarHUTHBIN MycKaTelb
(KM — xonraktop, KK — BOCIpUHUMAIOLIAs YaCTh 3JEKTPOTEINIIOBOTO PETIE)
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Hcxoanble JaHHBIE A5 pacuera

Tabauua 5.1

HaummenoBanue HUCXOOHBIX

3HaueHUs HCXOOHBIX JAHHBIX OJIsI HOMEpA, COOTBECTCTBYIOIIUC

nepBoi nudpe 3a1aHHOTO BapuaHTa

JaHHBIX
0 1 2 3 4 5 6 7 8 9
Bung HOMemveHmI mo I1YD mnsa 1 2 3 1 2 4 1 2 3 4
BTOpOI Tpynnsl AJl
Hanudue BBOJHOIO
BLIKIIOUaTeNs ua [P aa HECT aa HECT aa HECT aa HECT aa HECT
CHHXOHHA MacToTa | 330 | 1500 | 1000 | 750 |3000 | 1500 | 1000 | 750 | 3000 | 1500
Bpamenus st AJl, MuH
Iyp / Ius 06 { 0,708 (09| 10|06 071|081 09] 1,0
3Ha‘-IeHI/I$I HUCXOAHBIX JAHHBIX IJII HOMEpA, COOTBETCTBYIOILCTO
HanmenoBanue BTOpPOIi 1T pe 3aJJaHHOTO BapHaHTa
HNCXOOHBIX JAaHHBIX
1 2 3 4 5 6 7 8 9 0
KomnyecTBo 1 MmontHoCTh A/l Cormacho Tabi. 5.2, 5.3
Pexxum paboter AJ] J |IIKPL|IIKP2| J |IIKP1|IIKP2| J [(IIKP1{IIKP2| [I
Ico / Inp 3 5 7 2 3 5 7 2 3
ts, C 4 8 12 16 4 8 12 16 4 8
fco, fe31, © 0.04 | 01 [015]02]025(03[035] 040203
Ic3y / Tup 04 | 0,6 | 0,8 1 04 | 0,6 | 0,8 1 0,4 | 0,6
Momuocts AJl zs a 1,1 1,5 1221|3040 | 55| 75 11 15 | 18,5
sapanus 3, kBT 6 | 15 |185| 22 | 30 | 37 | 45 | 55 | 75 | 90 | 110
Ilpumeuanue:
1) Bu nometienus no [1YD (IlpaBuna ycTpoiicTBa 3J1€KTPOYCTAaHOBOK):
1 - HOpManbHOE,
2 - ceIpoe,
3 - OBIIBHOE,
4 - BIIAQXKHOE;
2)  pexum paboret AJl: J - nmmurensusid, [IKP1 - mnoBTopHO-
KPaTKOBPEMEHHBIA ~ pEXKUM pabOThl € YaCTOTOM BKIIOUEHUN U

orkimtouenut (BO) no 60 B wac, IIKP2 - moBTOpHO-KpaTKOBpPEMEHHBIN
pexum padboTsl ¢ yactoTort BO 6onee 60 BKIIFOYEHUI B Yac.

112



Tabauua 5.2
3ajaHue KOJMYeCTBA U MOIIHOCTH JJIEKTPOABHUraTe e

KonunuectBo A/l o BapuanTtam: N - ans nepBoit rpynmsl AJl;
Mouocts N* - KoaM4ecTBO BTOpOM rpynnbl AJ] Ha Kak/10i CEKIUH COOPHBIX IIMH
AAL, kBt I 2 3 4 5 6 7 8 9 0
0,09 1 2% 1 2%
0,12 1 9% 1 9%
0,18 1 2% 1 2%
0,25 2% 1 2% 1 2%
0,37 e 1 1% 1
0,55 2 2% 1 1*
0,75 2 2% 1 1*
1,1 3% 2 2% 1 1*
1,5 3% 2 2% 1
2,2 3% 2 2% 3
3,0 3 3% 2 2%
4,0 3 3% 2 2%
3,5 1* 1 3% 2 2%
7,5 1 1* 2 3% 2
11 2% 1 1* 3 3% 2
15 1 2% 1 1* 3 3%
18,5 1* 1 2% 1 1* 1* 3 3%
22 1* 4 1* 2 1* 1* 3
30 1* 4 2% 3 1* 2% 3 1%
37 2% 1* 2 2% 2 1* 2% 3
45 2 2% 1* 1* 2 1* 2 1* 2%
55 2 2 3
75 1 2 2 1
90 1 2 1
110 1 2 2 1
132 1 2 2
160 1 2 2
200 2 1 1
250 1
315 1
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Hekotopble TexHn4YecKHe JaHHBIE JJIeKTPoABHUraTeeil cepun 4A

Tabauua 5.3

Tok cratopa, A, IpH CHHXpOHHO OTHOIIEHNE HAYaJIbHOTO ITyCKOBOTO
MOIHOCTH, 4ACTOTE BpAIIICHNS, MHH 1 TOKa K HOMHHAIBHOMY TOKY IIDH
kBT CHHXPOHHOM 4acCTOTE BPAILLICHHS, MUH
3000 1500 1000 750 3000 1500 1000 750
0,09 0,32 0,42 - - 4 2,5 - -
0,12 0,32 0,44 - - 4 3,5 - -
0,18 0,54 0,66 0,78 - 4 3,5 3 -
0,25 0,74 0,85 1,04 1,05 4 4,0 3 3
0,37 0,93 1,2 1,26 1,4 4,5 4,0 4 3,5
0,55 1,33 1,7 1,74 2,0 4,5 4,5 4 3,5
0,75 1,7 2,17 2,24 2,7 5,5 4,5 4 3,5
1,1 2,5 2,76 3,05 3,5 5,5 5,0 4 3,5
1,5 3,3 3,57 4,1 4,7 6,5 5,0 4,5 4
2,2 4,7 5,02 5,65 6,18 6,5 6,0 5 5
3,0 6,1 6,7 7,4 7,8 6,5 6,0 5
4,0 7,8 8,6 9,13 10,3 7,5 6,0 5,5
5,5 10,5 11,5 12,2 13,6 7,5 7,0 6,5 5,5
7,5 14,9 15,1 16,5 17,7 7,5 7,5 6,5 6
11 21,2 22 22,6 25,6 7,5 7,5 6 6
15 28,5 29,3 30 32 7,0 7,0 6 6
18,5 34,5 35,7 36,6 37,8 7,0 7,0 5 5,5
22 41,6 41,3 41,3 45 7,5 6,5 6,5 5,5
30 56 56 56,0 62,4 7,5 6,5 6,5 6
37 70 68,8 69,4 75 7,5 7 6,5 6
45 83,8 82,6 84 89,6 7,5 7 6,5 6
55 100 100 103 108 7,5 7 6,5 5,5
75 140 136 139 146 7,5 7 5,5 5,5
90 165 162 165 173 7,5 7 5,5 6,5
110 206 201 199 211 7,0 5,5 6,5 6,5
132 247 240 239 253 7,0 5,5 6,5 6,5
160 294 285 2901 306 6,5 6,0 6,5 6,5
200 365 351 362 - 7,0 6,0 6,5 -
250 459 438 - - 7,0 7,0 - -
315 565 549 - - 7,0 7,0 - -
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Tabauua 5.4

BapuaHThbI 10ru4ecKuX ypaBHeHH

Ne Bapuanrta

Jlornueckoe ypaBHeHUE

Ne Bapuanra

Jlornueckoe ypaBHeHUE

X1 KC=(4+B+C+D)-E+F-G X6 KC=(4-B+C+D-E)-F-G
X2 KC=(4+B-C+D).E+F-G X7 KC=(4+B-C+D-E)}F+G
X3 KC=(4+B-C+D)E+F-G X8 kC=(4-B+C-D+E-F)G
X4 kC=(4+B.C-D)}E+F .G X9 kc=(4B+C)D+E-F)G
X5 KC=(4+B-C.D-E)F-G X0 kc=(a+B)yc+p)E+F)G
Pya O Asr
2 kM 3 KM
O O 1

4 KK
O O
N
- | KM

O O
9 10
O O
11 ~ 12
O O
13 ~ 14

SIEmlo =S oloo|N|on |wn & vt |— IN

Puc. 5.2. IlpuHuunuajbHas cxeMa nenu ynpasiaeHnus 01oxka 65134
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Tabauua 5.5
Ilepeuens BONMPOCOB A5 3a1aHus 5

Howmep Tembl u pasaen Howmepa BonpocoB st mepBoi I(psl HOMEpa BapHaHTa
B paboueil yuebHoit
porpamme 0 1 2 3 4 5 6 7 8 9
Tema 1 2 3 4 5 6 7 9 10 8 11
Tema 4, paznen 4.1. 11 10 9 8 7 6 5 4 3 1,2
Tema 4, paznen 4.2. 1 2 3 4 5 6 7 8 4 5

Tema 4, paznen 4.3. 6 7 11 12 13 |14,15|19,20|21,22| 1,2 | 3,4

Tema 4, paznen4.4. [12,13(10,11| 3,9 | 6,7 | 1,2 | 3,4 | 3,5 14 16 17

Tema 4, paznen 4.5. 5 4 6 1,2 7 9 10 11 4 5

Howmep Tembl u pasnen Howmepa BonpocoB aist BTOpoii nupsl HOMepa BapuaHTa
B paboueil yuebHoit
Iporpamme 0 1 2 3 4 5 6 7 8 9
Tema 5, paznmen 5.1 1 2,3 | 4,5 1 6,7 | 8,9 10 11 2,3 | 4,5

Tema 5, paznen 5.2. 1,2 3 4 5,6 7 9 10 1,2 8

Tema 5, paznen 5.3. 3 13 12 11 10 8 7 6 5

8

9
Tema 5, paznen 5.4. 1 2 3 6 7 9 10 12 (13,14 8
Tema 5, paznmen 5.5. 1 2 3 4 5 6 7 8 9 10

5.2. Memoouueckue yKkazanus K 6bIN0JIHEHUI0 KOHMPOJIbHOU padonvl
Memoouueckue ykazanus K evinoinenuio n. 1 3a0anus

Obuwue nosacHenus, 3aNUCb UCXOOHBIX OAHHBLX

Nmeetcst yyacTok 1iexa MPOMBIIIJIEHHOTO MPEANPUSATHS, COCTOSIINN U3 ABYX
noMemeHuii. B momemenun 1 (¢ HopManbHO#M cpemoit mo IIYD) pacmomararorcs
ANEKTPOABUTATENN TPUBOJAOB | TpyNmbl, YYacCTBYIOIIME B TEXHOJIOTHUUYECKOM
MpoIecce, W 3a CETYATOM MEeperopoJIkoil — KOMIUIEKTHas TpaHchopMaTopHas
noactanuua (KTII) u mwur (11I), rae pasmemeHsl OJOKH YHNpPaBICHUS
anexTpoaBuratensiMu. KomangoanmapaTsl B BUJI€ KHOMOK YMPABJICHUS U KIIOYEH
yIOpaBJEHUS PACMOJIaraloTcsl Ha IMYJIbTE YINPABICHHS WM HEMOCPEIACTBEHHO OKOJIO
COOTBETCTBYIOIIETO TEXHOJIOTMYECKOT0 MEXaHU3Ma.

B mnomemiennn 2 pacnonararoTrcsi 3JEKTPOJBUTaTeNd 2 Tpymmbl (IPUBOIBI
HAaCcOCOB M BEHTWJISITOPOB), @ TaK)KE€ UX ammnapaThl 3allIUThl U YIIpaBICHUs. ANMapaTsl
3aIIUTHI ANEKTPUUYECKOU CeTH (AaBTOMATHUUYECKHE BBIKIIOUATENN U MPEAOXPAHUTEIH)
pa3MmenieHbl B mikadax, anmaparhl YNPaBJICHUS M 3alIUTHl AJEKTPOJBUTATENCH —
HETMOCPEJACTBEHHO OKOJIO HUX Ha CTOMKe WM Ha cTeHe. [[ns Bcex anmapaToB clielyeT
MPEAYCMOTPETh COOTBETCTBYIOIINE 3aI[UTHBIE 000JIOUKH.

HeobxonuMo Beimucath AaHHble u3 Tabna. 5.1 — 5.3 cornacHo 3agaHHOMY
BApUAHTY U 3aI0JIHUTh Ha4aJlbHbIE CTOJOIBI B Ta0d. 5.6 1 Tabn. 5.7.
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Tabauua 5.6

Texnuveckue JaHHbIe BEIOPaHHBIX annapaTos 0,10k0B b5130 gast A/l rpynmnsi 1

Texuuueckue TemnoBoe pene,
Brikimrouarens
napameTpbl Al Wigex Toxk Tun TpaHcpopMaTop ToKa
Kon JIEKC 0moKa, Tox IyCKaTes [Ipenensr
MorHocTs,| Tok, A OJ10Ka
A Tun | pacuenu- [(koHTaktopa)| Tum |perymupoBa-
kBT IHI[
T, A HHS TOKa, A
1 2 3 4 5 6 7 8 9 10
2674 AE2026- IMMJI 1100 -| PTJI
L2760 2 lyxous| * |iomy3s| 2 045 | 1007-04 | 2440
PTJI
4574 A3736 KT 6043C - | 1010-04,
160 294 1 VXJI4B 320 OV3 320 V3 TK20 304 -5- 400
400/5

Ilpumeuanue: pene PTJI moCTaBISIOTCS M 3aKa3bIBAIOTCS 3aBOJAMM OTAECIBHO
ot nmyckarenst [IMJI, pene PTT BXoadT B KOMIUIEKT ocTaBku nmyckarenei [IMA.

Tabnuua 5.7
Bb100p mycKoBBIX U 3alIMTHBIX annapaToB st Al rpynnsl 2 (14acts Tada. 5.7)
Mo Hont. Tok Ilyckarens Tennosoe peJ;:
- Ko , A naria3oH
HOCTB, KBT 5 A Tun Howm. Tun Howm. PETYIMpPOBaHUs
Iun TOK, A TOK, A4
HOM. TOKa, A
1 2 3 4 5 6 7 8
IIMJI - .
1,1 4 2,76 1220 - O4B 10 PTJI-1007| 25 2,4+4.0
[TMA-5242- ,
45 2 83,8 VXJ4B 95 PTT-32 100 85,0 =115
Bb100p 3alIMTHBIX aNIIAPATOB /ISl 3JIEKTPUYECKOil ceTH (249acThb Tada. 5.7)
ABTOMaTHYECKHM
N [Ipenoxpanurens
Howm. Tox | IlyckoBoii BBIKJIIOYATEIb .
AJll, 4 TOK , A Hycxosoi HomunanbHbIM
T ’ I ’ Howm. | I up, Ico*,|ToK /2,5, A Howm. N
HJT I Tun Tun TOK IIJIaBKOU
TOK, A A TOK, A
BCTaBKH, A
3 9 10 11 12 13 149 | 15 16
2,76 13,8 AE2046b| 63 10, 120 5,52 |HIIH2| 60 6
83,8 628,5 |AE2066b| 160 | 100, 1200 251,4 ITH2 | 250 250

%

HomuHANBHBIIT TOK

QJICKTPOMArHuTHOI'O paCuCIIuTCIIA

TCILZIOBOIr0O  paCOCIIMTCIIA,

TOK cpabaThIBaHUS

Buvioop 010K06 ynpasnenus 015 nepeoii 2pynnvt 3J1eKmpooguzamesei

Ha ocHoBe Texuuueckux naHHbIX (Ta6un. 11 1.1) BeiOupaeTcsi TUTIOBOM HHAECKC
0JIoKa ympaBJeHUs MO TOKY TaKUM 00pa3oM, 4TOObl BETMYMHA HOMHHAIBHOTO TOKA
neuratens ([yy) Obputa ONM3Ka K HOMUHAIBbHOMY TOKY OnoKa (/ypuoxa), HO HE
MPEBOCXO/IUTIA €TO0.
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Ilpumep. 3amano nBa HepeBepcuBHBIX AJl MontHOCTRIO 1,1 kBT ¢ cHHXpOHHOMU
yactoror Bpamenus n = 1500 MHH ', KOTOpble pabOTalOT B MOBTOPHO-
KpPaTKOBPEMEHHOM pEXUME C 4acTOTOM BKIIIOUEeHHUs Oosee 60 B yac, KaTeropus o
CTeTeHU OecrepeOOMHOCTH IIEKTPOCHAOKECHUS — 2.

Imanst pabomot npu evibope annapamoas 0Jia nepeoii zpynnvt A/l

1. HoMuHanpHBIN TOK ABHUraTeNss MOIIHOCTHIO 1,1 kBT npu wactore Bpaienus
1500 mur™ cocrasisier 2,76 A (Tabi. 5.3)

2. Ilo ta6m. I1 1.1 gna Toka 2,764 moaXoguT OJOK C THIIOBBIM MHIEKCOM IO
TOKY 2674 (lupuoxa=4A) C TpenenamMu peryiupoBaHUs ToKa HecpabaThIBaHUS
teroBoro pene 2,4 —4,04. HoMuHalbHBIA TOK TEIJIOBOIO  PACHEIUTEIIS
aBTOMATUYECKOTO BBHIKIIOUaTeNnst 54 Takke OOJibllle YeM HOMHUHAJIBHBIA TOK
JBUTATES.

3. Tak kak ymnpaienue AJl ocymecTBIs€TCS OT KHOIOYHOrO IOCTa, TO
nocTaTouHo AByxKoHTakTHOM mpuctaBku [IKJI k myckaTento — BEIOMpAEeTCs WHJIEKC
I'(em. I11.1)

4. Knumarudeckoe ucnoiaHeHue BeioupaemM Y XJI — ist yMepeHHOro KiuMara,
KaTEropuio pasMelieHus 4 — s OTaIIMBA€MbIX IIOMENIEHUMN.

5. Insa Onoka ¢ wuHAEKCOM 2674 COOTBETCTBYET MAarHUTHBIA ITyCKaTellb
I[IMJI 1100 ¢ nomuHanbubiM TOokOM 10 A (cm. I14). HomuHanbHbIN TOK ABUTATENS
2,76 A cocraBnsier 27,6 % OT HOMMHAIBHOTO TOKa Iyckarens, 4yto MeHee 60 %
JOMYCKAaeMOI'o MO YCJOBUSIM H3HOCOCTOMKOCTH KOHTakToB (cMm. II1.1), mostomy
BbIOMpaeM ucnoaHenue b.

6. ®opmupyem MOJIHOE o0o3HaUYeHUe 0J10Ka YIIPaBIICHUS —
b 5130-2674I'VYXJI4b (cm. IT 1.1).

7. npexc OjoKa U TEXHUUYECKUE XapaKTEPUCTUKHU almnapaTroB, 3alKiChIBAEM B
Tabn. 5.6.

8. Ha ocuoBe pwuc.Il 1.2 cocraBnstorca cxembl ynpasieHus AJl mis
COOTBETCTBYIOIIUX O0J0KOB. Bo Bcex cinydasx mMpUHSTH YIPaBICHUE OT KHOMOYHOTO
nocta ¢ kHonkamu "[TYCK", "CTOII", pacnosoX)eHHOro HEmOCPEICTBEHHO OKOJIO
neurartens. M3o0paxkaercs cuioBas nenb nutanuss AJl U cxema ero ymnpaBieHUs B
3aBUCUMOCTH OT cXeMbl Oyioka. Hampumep, 0ok ¢ unmekcom 2674 uUMeeT cxemy,
n3o0paxennyo Ha puc I 1.2, a, rae 3ammra CUJIOBOM 1€MW W ENU yNpaBICHUS
OCYILIECTBIISIETCA OJTHUM aBTOMAaTHYECKUM BBIKIIIOUaTeneM. biioku ¢ uagekcom 30X X
u Oojee WMMEIOT B IENMU YOPaBIEHUS OTIEIbHBIN amnmapaT 3aluThl B BHJIE
npeoXpaHuTens, a B 0yiokax ¢ uHaekcoM 42XX u 6osiee TEMIOBBIE pejie BKIIOUEHbI
BO BTOPUYHBIE IIENU TPaHC(HOPMATOPOB TOKA.

Cnenyer u3o0pa3uth Bce Tpu cXeMbl. [IpuMeHATH yclioBHBIE rpaduyuecKue
obo3znauenust (YI'O) u OykBenHo-umdpobie o6o3HaueHus (bLIO) ammapatoB u
3JIEMEHTOB JJEKTPUUYECKON LEMHU, MPETYCMOTPEHHBIE JEUCTBYIOIIMMH CTaHJAapTaMHU.
B kauectBe mnpuMmepa WISl H300pAKEHUS CUJIOBOM 1€MW MOXXHO HCMOJIb30BATh
puc. 5.4. O0s13aTeNbHO MPEAYCMOTPETh IEKTPUUECKOE COSTUHEHNE METATITNYECKOTO
KOpITyca AJIEKTPOJABUTATENS C HYJIEBBIM IPOBOJIHUKOM (3aHYJICHUE).
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Buioop annapamoe 01a 6mopoii cpynnut 31eKmpooguzameeil

BriOop anmapaToB NPOU3BOAUTCS HAa OCHOBE TEXHUYECKHX XapaKTEPHUCTHK,
npuBeneHublx B npwi. [12-I110 u ycnoBuit (5.1), (5.2) mociemoBatenbHO JUist
KaXJIOr0 M3 JBYX BapUaHTOB CXEMbI AjieKTpocHaOxkeHus AJl (c aBTOMaTHYECKUMU
BBIKJIIOYATENSIMU U TIpefoxpaHutensiMu). CrnenyeT 0OOCHOBaTh BBIOPAHHBIEC THIIBI
anmnapaToB, TUIOBbIE MHJIEKCHI U KOJUYECTBO CUIJIOBBIX PACTIPEACIUTENbHBIX TYHKTOB
[P (LLIP). IIpu BeIOOpE cuMTaTh, YTO ammapaTypa 3aKa3bIBaeTCs JJIsI MMOCTABOK B
30HBI C YMEPEHHBIM KJIUMATOM.

MarnutHbie nyckatenu KM BbIOMpalOTCS B COOTBETCTBYIOIIMX 3alllUTHBIX
000J0YKaX CO BCTPOCHHBIMM KHONKAMHU YyIOpPaBICHUS TaKUM 0Opa3oM, YTOOBI
HOMHWHAJIbHBINA TOK ABUTaTENA (/5;1) HE MPEBOCXOANI HOMHUHAIBHOIO TOKA ITyCKaTEJIsl.

OnektporermioBblie pere KK BbIOMpAIOTCS B COOTBETCTBUM C BBIOPAHHBIMU
MarHUTHBIMH TyCKATENISIMU TaKUM OOpa3oM, 4TOObl HOMHUHAJIBHBIM TOK JBUTATENS
(/yn) HAXOOWIICS B MpejAeNax peryaupoBaHus TOKA HecpaOaThIBaHUS TEIJIOBOIO pelie
(lgrp). At AJl momHOCTBIO GoJiee 20 kBT BbOpath myckarenu cepuu [IMA.

Hrtorossie pe3ynbTaThl BHIOOpaA ClIeAyeT 3aucaTh B MEPBYIO YacTh Tadd. 5.7.

ABTomaTuueckue BbikitouaTenu (AB) BbIOMparoTcs u3 4mucia TeX, KOTOPhIMHU
KOMILUIEKTYIOTCS paclpeieIUTeNbHbIE MYHKTHI TAKUM 00pa30M, YTOObI HOMUHATBHBIN
TOK ABHrateiis (/) He IPEeBOCXOAWI HOMUHAIBHOTO TOKa pacuenutens AB (Iyp):

Iy 21y, (5.1)

Taxxke mnpoBepsieTcs, 4TOOBI MPU MYCKE HE MPOUCXOAWIO CpadaThiBaHUs
anexkTpomMarHutHoro pacuenutens AB (Icp) 1o ycloBuio:

KH'[H<[CO, (5-2)

rie Ky — kosboumment Haaéxaoctd, K, = 1,8+2, TakuM 00pa3oM y4IHTHIBAETCS
HETOYHOCTH B OTIPEJICIICHUH ITyCKOBOTO TOKA JIEKTPOIBUTATEIIS;
I} — TyCKOBOM TOK JJIEKTPOJABUTATENSA, A.

[Ipenoxpanurenu FU BpIOUpAIOTCS W3 YMCIIA T€X, KOTOPHIMU KOMILJIEKTYIOTCS
pacrpeenuTeNbHble MKapbl TaKUM 00pa3oM, YTOObl HOMUHAIBHBIN TOK JABUTATENs
(/lyg) HE TPEBOCXOAMJ HOMHUHAJIBHOIO TOKAa MPENOXpaHUTeNsd, a npu nycke AJl He
MPOUCXOAWIO ''cTapeHus' IUIABKOM BCTaBKU. [l03TOMYy TOK TIJIaBKOM BCTaBKH
BBIOMPAETCS U3 YCIOBUS:

1
1
Iy 2 55 (5.3)
2
rae Ig — HOMHUHAJIBHBIM TOK MJIABKOW BCTABKH MPEIOXPAHUTEIIS, A;
I} — TyCKOBOM TOK JJIEKTPOJABHUTATENSA, A.

NtoroBsie pe3ynbTaThl BHIOOpA ClIEIYET 3aMUcaTh BO BTOPYIO YacTh Tadmd. 5.7.

Ilpumep. 3anan HepeBepcuBHbIM AJl MomHOCTBIO 5,5 KBT ¢ CHHXpOHHOU
yactoTou BpameHus n = 1500 MHH
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Omanwt pabomot npu evlo0pe annapamoes 01 emopoii zpynnvt A/

1. HoMuHanbHBINA TOK ABUTATENS MOIIHOCTHIO 5,5 KBT npu yacToTe BpaleHus
1500 mur™ cocrasiser 10,5 A, mycKkoBoi Tok coctaBisieT 10,5x 7=73,54(tabun. 5.3).

2. @opMHUpPOBaHUE TUIIOBOTO MHJIEKCA MATHUTHOTO ITYCKATEIIsl IPOU3BOAUM I10
14 u II5. Beibupaem wmaruuTHbeiii myckarens Tuna [IMJI BTopol BenWyYMHBI
(mepBBI MHAEKC-2) HA HOMUHAJIBHBIM TOK 254, HEPEBEPCUBHBIN C TEIUIOBBIM pEJie
(BTOpOM HWHJIEKC-2), ¢ 3amuTHON 000m0ukoil [P54(moaXxoauT Juisi BCEX BHJIOB
MOMEIIEHU) ¢ KHOMKAMU M CUTHAJIBHOW JlaMmou (TpeTuil MHAEKC-3), ¢ YHUCIOM
KOHTaKTOB BCIIOMOTaTEIbHOMN 1IEMU B KOJIMYECTBE OJHOTO (4eTBepThIil uHaekc-0), He
CEHCMOCTOMKOr0 MCIOJHEHHs (IATHIM MHIAEKC OTCYTCTBYET), OOLIEKIMMATUYECKOrO
ucnoiaHeHus—O U KaTeropuu pasmenieHus-4 s paboThl B 3aKPBITHIX MOMEIIEHUSIX C
ororyieHueM (mectoil muaekc-O4), UCHONHEHUE MO M3HOCOCTOMKOCTH KOHTAKTOB
MPUHUMAEM JJIsl JUIUTEIILHOTO pekuMa paboThl C YUCIOM cpabaTbiBaHus MeHee 120
IUKJIOB BKJIIOYEHUS-OTKIIOUEHUST B CyTKH (ceapMoii wuHaekc-B). dopmupyem
WUTOTOBBI THUIIOBOW MHJIEKC MarHUTHOTO mmyckarens — [IMJI-223004B.

3. @opMHUPOBAHUE TUIIOBOTO MHJEKCA TEIUIOBOIO pelie npous3Boaum no 112 u
IT3. Beibupaem termioBoe pene cepuu PTJI (BThIUHBIE KOHTAKTBI 3TOTO pelie
MpUCIIOCOOJIeHbl sl KJieMM KoHTakTopa [IMJI) ¢ HOMHUHaIBHBIM TOKOM Ha 254
(nepBsiit uHACKC-1). McnonHeHne mo HOMMHAIBHOMY TOKY TETUIOBOTO AJIEMEHTA pelie
(Tok HecpabaTbiBaHUsA) BbIOMpaeM 10 Tabm. I12.1 Takum oOpa3om, dYTOOBI
HOMMHAJIBHBIA TOK JBUTATENIs HAXOAWICS B MpEAeNax IHana3oHa pPeryupOBaHUL
HOMHMHAQJIBHOIO TOKa HecpalaTbiBaHUs TeruioBoro pene: 1 Iyg=10,54 nmoaxoaut
muana3on 9,5-144 (Bropoit wunaekc-016). Knumatuueckoe wucnoiaHenue—O u
Kateropusi pasmenieHus-4 (tpetuil unaexkc-04). @opMupyeM HUTOTOBBIM THUIIOBOU
nHjekc terosoro pene — PTJI-101604.

4. Bpibop aBTOMaTH4eCKOro BbIKItOUaTesst mpousBoguM mo 119 u I16. Tak
kak mkadsl cepun [1P11 xommnekTyrores nuHeliHbIMU BeiktouaTensiMu AE 20465 u
AE2066, to mia Iyg=10,54 nmopxonut BeIKitodartens AE 20466 ¢ HOMUHAIBHBIM
TOKOM 634 W HOMHUHAJIBbHBIM TOKOM MaKCHUMaJbHOTO pacuenutens lyp=12,54, Tok
ANEKTPOMArHUTHOTrO pactenurens paBeH (12-14) Igp - MUHUMaIbHOE 3HAYCHUE
coctaBisieT Ico =12x12,54=1504. IlpoBepsiem, 4TOOBI MPU MYCKE HE MPOUCXOJUIIO
cpabaTbiBaHusl 3JEKTpoMarHuTHoro pacuenurens AB (Ico) mo ycnoBuwo (5.2):
2x73,5A=1474 < 1Ico=1504. VYcinoBue BBINONHAETCS, B MPOTUBHOM Clydae
BbIOMpaeTcs AB ¢ yBennueHMeM HOMHHAJIBHBIM TOKa MaKCHUMaJIbHOTO PaCLEIUTENS
Ha OJIHY CTyIleHb(Harpumep, /64).

®opmupyeM utorossiii TuoBou nHAEKC AB — AE 2046b, 12,54.

5. Beibop mnpenoxpanutenss npousBoaum mno II 10. Tak kak mkadbl cepuu
[IIP-11 kommnektytorcs mnpenoxpanurenamu cepun  HIIH2 wu  IIH2, ToO
OPUEHTHPYEMCSI TOJIbKO Ha 3TU THUIMBI. BeIOMpaeM TOK IIaBKOW BCTABKHU MO YCIOBHUIO
(5.3): 73,54 / 2,5=29,44 - BoiOupaem [g=30A4. IlnaBkas BCTaBKa ¢ HOMHUHAJIbHBIM
TokoM 304 wmoxer ObiThb B coctaBe aAByx TtunoB HIIH2 - 60 u IIH2-100.
OkoHuaTeNnbHBIA BBHIOOp THUMA cienaeM, Koraa OyaemM ¢GopMUPOBaTh KOJIMYECTBO
IKaQoB ¢ OMPEICICHHBIM KOJTUYECTBOM TpeX(a3HbIX TPYII HA OTXOJAIINE JIUHUU K
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AJl (mampumep, ans mkada tuma [IP11-73505 cymectByer & rpymnnm
npefoXpaHuTeNned C HOMUHAIBHBIM TOKOM 1o 1004, mosTomMy BbIOEpEM
npegoxpanutens tumna [1H2-100,30).

6. TexHuueckue xapaKTepUCTHKHU anmnapaToB 3anucbiBaeM B Ta0m. 5.7.

Cocmaegnenue cxemul 3Jl€Kmp0€Ha6.7f('eHu}l

Tak kak B UTOre HEOOXOJAMMO CKOMIUJIEKTOBAThH OINpPEIEICHHOE KOJIUYECTBO
CUJIOBBIX PACHpPENCIUTENbHBIX MYHKTOB, TO MPHU BBIOOpE ammapaTtoB, HEOOXOAUMO
OPUEHTUPOBATHCS HA ABTOMATUYECKHUE BBIKIIOUATEIU U MPETOXPAHUTENH, KOTOPHIMU
KOMIUIEKTYIOTCSI 3TU NyHKTHI (mikadel) (cMm. [punoxenus 119, I1 10). Bo3moxkHo
BBIOpaTh mKa(dbl APYrUX TUIOB C NpuiokeHueM uHdopMmanuu o HuX. KomuyecTBo
CWJIOBBIX MYHKTOB 3aBUCMT oOT KomudectBa AJl. KosmmuectBo AJl 3amaHHOE
BAPUAHTOM CIEAyeT paclpeleauTh MO0 YyKa3aHHbIM MmikadaMm (IMyHKTaM) B
3aBUCUMOCTH OT BHIOpAHHOM KOMIUIEKTalUM MKa(oB (MyHKTOB). JlomyckaeTcst UMETh
pe3epB aBTOMATHUYECKUX BBIKIIOUATeNel (TIpeaoxpaHuTesaei) B mpeaenax KaxIoro
pacrpeenuTebHOTo MyHKTa (1kada) He 0osee Tpex.

Bce BriOpaHHbIE pacnpeeuTeNIbHbIe MYHKTHI U MKa(bl CIeAyeT MmoKa3aTh Ha
MPUHIUNHAIBHON CXeMe JIEKTPOCHAOXKEHUSI.

PacnpenenurenbHbple  TMyHKTHl  (MIKadbl), COEAUHSIOTCS  «1wierdomy»
(mermoukoi, HO He Ooyiee TpeX) OT BBOJHOTO ammapaTa ¢ OOJBIINM HOMUHATLHBIM
TOKOM K BBOJHOMY arfmapary C MEHbBIIMM HOMHUHAJIbHBIM TOKOM WU (MpHU
OTCYTCTBUU BBOJIHOI'O aBTOMATHYECKOTO BBIKIIIOUATENIS ) MOAKItoYatoTes ¢ muH 1111

B yueOHbIX mensx ciueayer nzodpas3uth AJl 3amuMTaHHBIE OT MEPBOM CEKIUU
noActaniuu (muta ynpasieHus 1) ¢ ucnonas30oBaHUMEM pacHpeneaIuTeNbHbIX
MyHKTOB C AaBTOMAaTHYECKMMH BBIKIIOYATENSIMH, a OT BTOPOM CEKIUU - C
UCIIOJIB30BaHUEM PACIPENCIUTENbHBIX MIKa()OB ¢ mpeaoxpaHuTensiMu. [IpuMeHsTh
YI'O u BIO anmapatoB u 3JEMEHTOB SJICKTPUUYECKON LENH NPEAYCMOTPEHHBIE
JNEUCTBYIOIIMMU  CTaHJAapTaMU, JOMYCKAETCS KOHTAaKTOPbl M TEIUIOBBIE pejie
MarHUTHBIX MycKaTeled n300pakaTh OJJHUM YCIOBHBIM CHUMBOJIOM B BUJIE KBajpaTa
10 x 10 mm.

Cocmaenenue cneyuguxkayuu nHa evlopannoe 000pyoosarue

Crneundukanus COCTaBISIETCS Ha OCHOBE CXEMbI DJIEKTPOCHAOXKEHHS C
YKa3aHUEM BCEro BBIOPAHHOI'O 000PYIOBaHUSA, KOTOPOE MOMJEKUT 3aKa3y (BKIrOYas
pe3epBHOE).

Jia nmepBoii rpynnel AJl 3T0 OJOKM yHpaBieHHs C YKa3aHUEM IIOJHOIO
uHaekca Onoka. [Ins Bropoil rpynmbel AJ[ 310 cunossle nyHkTel [IP u IIP,
MarHWTHBIE IIyCKATEIN U TEIUIOBBIE PEJle, €CIIM OHU HE BXOIAT B COCTAB MarHUTHOTO
nyckarens. B cnenuukanum yka3piBaeTcs MOJTHBIA HHIEKC aIlapaToB.

[Tpumep (bparmenT) cieundukanuy NpuBeaeH B Ta01.5.8
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Tabnuua 5.8
Crnennduxanust Ha BbIOpaHHOe 000py/1I0BaHHe

[To3.| O603Hau. HanmenoBanue Tun Komnu. | [Ipumeuanue

O6opynoBanue uis nepBoil rpynms! AJl

1 1T 1 BOKH VIIDABICHIS b5130-2674I'YXJI4b 2 h=25A

2 111 2 ynp b5130-4574YXJ14b 1 In=320A
Ob6opynoBanue 11t BTOpoit rpynmsl A/l

3 I1P IIyHKT pacnpenenuTenbHbId I1P11-3048-54VY3 2 In=100 A

4 1P [ka¢ pacnpenenurensubii | [1IP11-73701-1P54V2 3 5x60A

5 KM1 [Tyckarens [IMJI-2220-04B 8 In=25A

6 KM12 ITyckarenp ITMA-5240-YXJI4B 2 In=100 A

7 KK1* TennoBoe pene PTJI-1022-04 3 H=25A

8 KKo6* TemnoBoe pene PTT-32-YXJIl4 4 Iy = 160A

* - TemoBble pene BHOCATCS B CHEMU(DUKAIMIO TOIBKO B Cllydae, €Clid OHH
3aKa3bIBAIOTCS OTAEIBHO OT MATHUTHBIX MTyCKATEIEH.

Memoouueckue ykazanus K blnoJHEeHUI0 n. 2 3a0aHus
Oobuwue ceedoenusn

[Ipu cocraBnenuu, ananuse, YIpoIeHUU JIOTHYECKUX YPaBHEHUN UCIIOIB3YIOT
amnmapaTr MaTeMaThu4eckoil Toruku (OysieBoi anreOpbl— BbIpaXKE€HUE, TPOU3BOJHOE OT
dbamunn anrnuiickoro matemaruka [»xopax byns (Boole), 1815-64r.). Jloruueckue
nepeMeHHbie X, BXOMSIINE B JIOTUYECKUE YPABHEHHUs, MOTYT MPUHUMATh TOJBKO JBa
3HayeHus: O u 1.

OCHOBHBIMH 3JIEMEHTAPHBIMU OTEPALUSAMU OyIEBOM anreOphl sIBISIOTCS :
o nu3btoHKIUA (PyHkuusa "MJIN") - norudeckoe cioxxeHue

Y=X+X,+X;+..=D X,
e koHbIOHKIMSA (QyHkug "U") -noruueckoe yMHOXKEHUE

Y=X X, -X;-.=[|X,
e unBepcus (hyuknus "HE") - noruueckoe otpuiianue
Y=X

rje X; - BXOJAHbIE IEPEMEHHBIE; Y - BBIXO/IHAS MTepeMeHHas Wiu QYyHKIIUS.

B KOHTakTHOM HCHOJHEHUH TMEPEMEHHOM X COOTBETCTBYET HOPMAJIBHO
PA30MKHYTBIM KOHTAKT, 4 IEPEMEHHON X ~-HOPMAJIBHO 3aMKHYTBIM KOHTAKT.

IIpu cocTaBieHUM DIEKTPUYECKUX CXE€M II0 JIOTUMYECKHM YPaBHECHUSAM
UCIIONB3YIOT 3aKOHBl W TOXJAecTBa anreOpel joruku. B Ttabn. 5.9 mpuBeneHsl
KOHTAKTHBIE aHAJIOTH TOXJECTB U 3aKOHOB aJIreOphl JIOTUKHU.
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Tabauua 5.9
Jloruyeckue ypaBHeHHsI M UX KOHTAKTHbIE aHAJIOTH

Maremarnyeckas 3anuch KoHTakTHBINH aHanor IIpumeyanue
1. ToxnecrBa

U

X1 U
. T3] S X.1, X.2 — KOHTAKTHI OJJHOTO
. X1+ X2= pere

X2

U

U
2. X+1=1 —— — IIepeMbIUKa

X

U
X1

v X.1,X2
B .1, X.2 — KOHTaKTBI OJTHOTO
3. X1+X2=X - pere

X2

U

— X1 X2 X.1, X.2 — KOHTAKTHI OJJHOTO
4. X.1-X2=0
~J pene
U
5. X-0=0 X U — — —pa3pblB
U
X
6. X-1=X U —— — [IEpEMBIYKa
U
- ]i
7. X=X Y, "
N
?z = ):(
~
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OxkoHuyaHue Tada. 5.9

Maremarnyeckas 3anuch KoHTakTHBINM aHanor IIpumeuanue
2. 3aKOoHbI
v X Y
]
XZJ L] !
|
=X+
{ ? _ HY, {L XX «MJIN-HE» = «HE-N»
' L X1, Xz, ... X; - KOHTaKTBHI
X, +X,=X,-X,
pa3HbIX pene
Y 2)7 1 )? 2
U
— Y
X1
—
‘[
X
— = —— «HE-1JIN» = «I-HE»
2. ZXIZ A Xi Y:X1+X2
T -7 % Xy, X, ... X; - KOHTaKThI
1t A, =404, U pa3sHbIX peie
Y
.
X X
Y
L B
Y=X.X:

ToxnaecTBa B Ta0d. 5.9 04EBUIHBI, a 3aKOHBI JOKA3BIBAIOTCS IT0JICTAHOBKOIA.
Tak, ecnv B BBIp@OKEHUH X, +X, =X, X, NONOKUTh X;= 1, X,=0, To mosyyum s

MPaBO U JIEBOM YaCTEM:

Y=X,+X,=1+0=1=0,

Y=X,-X,=1.0=0-1=0,
AHAQJIOTUYHO MOKHO Y6GI[I/ITI)C$I, YTO KOHTAKTHBIC aAHAJIOI'U X, +X, u ZZ

BBITIOJTHSIOT OJJMHAKOBYIO (DYHKIIUIO.
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B xonTakTHBIX aHanorax 3Hayenue GpyHkiuu Y= 1 (unu Y= 0) cooTBETCTBYET
3aMbIKaHUIO (pa3MBIKaHUIO) KOHTaKTa pesie Y, a He ero cpabarbiBaHuIO (MpHU
cpabaThiBaHUU pelie Y KOHTaKThl €ro MOTYT, KaK pa3MbIKAThCs, TaK M 3aMbIKAThCH,
T.€. BO3HUKAET HEONPEIEICHHOCTD).

Cocmaenenue dIeKmMpPUUeCKux cxem no jiocu4eCKum ypacHeHuAm

Jlornueckoe ypaBHEHHE MOJHOCTBIO 3a/1a€T BHJ 3JEKTPUUYECKOM CXEMBI, T.€.
MOCJIEIOBATENbHOCTh COEUHEHUsI KOHTAaKTOB M KOJIMYECTBO pene. OgHako MOXKET
CYLIECTBOBAaTh HECKOJIBKO PAa3JIUYHBIX CXEM, pEaIU3YIOLIUX JaHHOE YypaBHEHHE.
[ToaTOMy mepes cCOCTaBIEHUEM CXEMbl PEKOMEHIYETCS 10 BO3MOYKHOCTH YIPOCTHUTb
YpaBHEHHUsI, UCIIOJIb3YSl JJIs1 TOTO 3aKOHBI aJIr€OPhI JIOTUKHU.

CocTaBleHHYIO CXEMY CIEyeT HEMOCPEACTBEHHO BKIIIOUUTH B IEMb MUTAHUS
nyckarens 0soka b5134.

B nro6om cinydae cxema J0MKHA OBITH MOCTPOEHA TaKUM OOpa3oM, YTOOBI
KJIIOY yIPaBJICHUS B JIEBOM IMOJOKEHUHU 00ECIeUrBall pyUYHOU PEKUM yIpaBICHUs, B
npaBoM — aBTomaTuueckui. HeoOxogumMo mpeaycMOTpeTb B CXEME JIaMIIb
CUTHAJIM3ALH PEXUMOB padboThel A/l.

KoHTakTbl Ha cxeMe H300paxarorcd A ciydas 00eCTOYEHHOTO COCTOSHHS
BCEU CXEMBL.

Cocmaenenue maﬁﬂuubl ucmuHHnocmu

Tabnuiia UCTUHHOCTU - 3TO MATpHIlAa, B KOTOPOU CTONOIBI COOTBETCTBYIOT
COCTOSIHMIO KOHTAKTOB CXEeMbI (1 - KOHTaKThl 3aMKHYTHI, 0 - pA30MKHYThBI), @ CTPOKH
YaCTHOW peasn3alii CXeMbl (MCXOJHOE COCTOSIHUE, MyCK, OCTaHOB). Jlomyckaercs B
COOTBETCTBYIOIIEH rpade TaOIUIbl YKa3bIBaTh 3HAK *, €CJIU COCTOSIHUE KOHTaKTa He
BIIUSIET HA COCTOSIHUE CXEMBI.

Cnoesecroe onucanue paﬁombl cxXeémbol

Heo6xonuMo paTh moapoOHOE ONMcaHuE MOCIEeA0BAaTEIbHOCTH 3aMbIKaHUS
(pa3MbIKaHMs) KOHTAKTOB, KOTOpasi MPUBOJUT K BKJIIOYEHUIO (OTKIIOUCHHUIO)
AIEKTPOABUTATENS.

[Ipumep: 3agaHo JOrMYECKOE ypaBHEHHE:

KC=(A4+B)-(C+D)-E-F-G.

I/ICHOJ'H)3Y$I 3aKOHBI anre6pbl JIOTUKH, MOXHO NCXOAHOC YPABHCHUC YIIPOCTUTD:

A+B=A-B=A-B; C+D=C-D=C-D;
A-B-C-D=A+B+C+D; KC=(A+B+C+D)-E-F-G
[Tonnas npuHUMNManbpHas cxema ynpasiieHus: A/l npuBenena Ha puc. 5.4.

Onucauuepaﬁombt CXeMbl 6 DYUYHOM perncume

Kunrou ynpasnenns SAC nepeBoautcs B nojioxenue - "Pyuq.". Ilyck u octaHoB
JOBUTATENSl ocymecTBisieTcs: kHonkamMu SBI w SB2. Ilpu Haxkatun Ha KHONKY SB2
MOJy4aeT NMUTAHUE KaTymka nmyckarens KM u noja nedcTBUEM 3JIEKTPOMArHUTHOU
CUJIbI SIKOPb TMPUTATUBAETCS K CEepACYHUKY. [Ipr 3TOM MEXaHMYECKH CBSI3aHHBIE C
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AKOPEM MOABHKHBIE KOHTAaKThl KM 3aMBIKAlOTCS C HEMOJABH)XKHBIMU KOHTAaKTamu. B
CU060U Yyenu 3aMBIKAIOTCS TJIABHBIE KOHTAKThl W HANPSKEHUE CETH IOCTYNAeT Ha
3aKMMBI DJIEKTPOABUTATENS, POTOP KOTOPOTO IOJ IAEHCTBHUEM JIJIEKTPOMArHUTHOTO
IIOJIs1 HA4YMHAET BpAIIAThCA. B yenu ynpaeneHus 3aMBIKAIOTCS BCIIOMOTATENIbHbBIC
KOHTAaKThI ITyckatesst KM U 3JIeKTPUYECKH 3aKOpaunuBaroT (OJOKUPYIOT) KHOMIKY SB2,
KOTOPYI0 MOXHO OTIYCTHUTh, T.K. MUTaHUEe Karymku KM Oynetr oCyliecTBIATHCS
4epe3 HUX.

OcCTaHOB 3JEKTPOABUTATENs OCYLIECTBISAETCA JUOO Ha)xxaTUeM KHONKH SBI,
100 TIpU pa3MbIKaHWU KOHTAKTOB TEIIoBOro pene KK, nubo npu pa3MbIKaHUH ENU
kioua ynpasienuss SAC ( nmepeBog B mnonoxenuu "0"). Ilpu sToM KaTymika
nyckatenss KM '"rtepser nutaHue", SKOpb NOJA JCWCTBUEM OTKIIOYAKOIIUX H
KOHTaKTHBIX MPYKHUH "OTNAJAeT OT CEPACUHUKA", pa3pbIBAIOTCS TJIABHBIE KOHTAKTHI B
CUJIOBOM L€, JBUTaTENb OCTAHABIMBAETCS IOJ NEUCTBUEM TOPMO3HOI'O MOMEHTA
Harpy3kHu. B yenu ynpaenenus pa3MbIKarOTCS BCIIOMOTaTENbHbBIE KOHTAKTHI ITy CKaTENs
KM, kHonka SB2 pa30ioKHpyeTCcs M 3allyCK 3JIEKTPOABUTATENI BO3MOXXEH TOJIBKO
MpU TTOBTOPHOM Ha)KaTUM KHOMKH SB2 (MCKIIOYAeTCs caMmoO3allyCK JABUTATENs MpU
MCUYE3HOBEHUU HAMPSKEHUS B CETH).

Onucauuepaﬁombt CXéMbl 6 asmomamuidecKom pesicume

Kunrou ynpasnenuns SAC nepeBoautcs B nonoxenue - "ABT.". Ilyck n ocTaHOB
JBATATENS OCYILECTBIACTCS KOHTakTamu pene ynpasieHus KC, BKIIOYECHHBIMU B
nensb Katymky nyckarens KM. Karymka pene KC nony4aeT NUTaHUE TaKKe TOJIBKO
B IOJIOKEHMM Kiroya ynpasieHuss SAC "ABT." B 3aBUCMMOCTH OT COCTOSIHHUSA
koHTakToB A, B, C,D, E, F, G.

Ilyck osueamensi MOXKET OBITh OCYILECTBIICH P BKItOUeHHOM pene KC, korna
€ro KOHTaKThl 3AMKHYTBI. DTO BO3MOKHO TOJIBKO IIPH 3aMKHYTBHIX KOHTaKTax E, F, G
u 1000ro u3 A — D (unu Bcex 0OIHOBPEMEHHO). Bo Bcex Apyrux BapuaHTax KOHTAKTHI
KC pa3oMKHYTHI (peie OTKIIOUEHO).

Tabmuua 5.10
Tabanna HCTHHHOCTH ISl CXeMbl, H300pa:keHHOM Ha puc. 5.4 (pparmenT)

Ne A B C D E F G KC IIpumeuanue
1 1 * * * 1 1 1 1 ITyck
* * * * 0 * * 0 OcrtanoB
3 0 0 0 0 * * * 0 OctaHoB

Ocmanog Oeueamens TpPOU30UAET JMOO TMpPH pa3MbIKAHUU JIHOOOr0 U3
KOHTakTOB FE, F, G wmm Bcex A,B,C,D OTHOBPEMEHHO, MPU 3TOM COCTOSIHUE
KOHTakTOB FE, F, G 0e3pa3nuyHo, W00 MpH pa3MbIKaHUW IIEMH KII0Ya YIPaBICHUS
SAC (nepeBop B noioxkenuu "0").
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Puc. 5.4. IlpuHHUNHAJBLHAA CXeMa MOAKJIIYEHHS YJIEKTPOABUraTe s K CUJIOBOM Lenu
U CXEeMa ero ynpaBJieHUs U 3aLUThI

Memoouueckue ykazanus K 6blnoJHEeHUI0 n. 3 3a0aHUs

BwiOpath anmapatsl 3amuthl 11 Al 3a1aHHOM MOIITHOCTH aHAJIOTUYHO KaK s
Bropoil rpynnbel AJ[ n.l 3aganus. Bpemsi-TokoBbie (3allIUTHBIE) XapaKTEPUCTUKU
arraparoB 3alIMUTHI CIEAYeT M3yuuTh 1o npwioxeHusm I12, 113, 116, 117, I109.
[locTpoutrs MX Ha cHenHAIbLHOM OJaHKE, KOTOphIM monyuun Ha3zBaHue «Kapta
cenekTuBHOCTH» (cM. puc. 5.3). Ocp abcuucc B TACIOPTHBIX 3aITUTHBIX
XapaKTEPUCTUKAX T'PATyUPOBAHBI B KPATHOCTSAX K HOMHHAJIBHOMY TOKY PAaCLEMUTENS
(K=1/1Igp) - nna AB, x HOMUHAIBLHOMY TOKY IuUlaBKOW BcTaBku (K =1/1Ig) - nns
MPEIOXPAHUTENS, K HOMUHAIBHOMY TOKY HarpeBarenbHOro snemenrta (K =1/Iyrp) -
JUIA DJIEKTPOTEIIOBOro pesne. UToObI mepeHecTH 3TH XapakTEepUCTHKU Ha KapTy
CEJIEKTUBHOCTH, CIEAYET MeperpaayupoBaTh 0Ch aOCIUCC U3 OTHOCUTENbHBIX €TUHHUII
B UIMEHOBAHHBIE €IUHUIIBI FJIEKTPUUECKOTO TOKa (AMMEpbl) o GopMyiam:

I=K-I, =K1y, I=K-1,, (5.4)

XapakTepuCTUKHU ToAnucaTh 1o oopasziy: Tun AB; BennunHa HOMUHAIBLHOTO
TOKa pacuenuress; TUm TerjaoBOro pele, IUamna3oH peryJIupoBaHUs HOMUHAIBHOTO
TOKa pene; Tum npeaoxpaHuTesi, HOMUHAIbHBIA TOK MJIaBKON BCTABKHU.

[lynkTHpHON JHMHUENH BOCCTAHOBUTH NEPHEHIUKYJSPHI: a) W3 3HAUYCHUS
HoMUHaNIbHOTO Toka AJl ().10 BepxHEel rpaHuIlbl KapThl, 0) U3 3HAUECHHS ITYCKOBOIO
toka A/l (/r).10 MyHKTUPHOU TOPU3OHTAIU UYIIEH OT OCH OpAMHAT U3 3HaueHus Ic,
B) W3 3HAUYECHHUS HOMHUHAIBHOIO TOKAa TEIJIOBOTO pPAaCUENUTENIs aBTOMATUYECKOIO
BbIKIIIOUatenst (/yp).JO BEpPXHEW TpaHUIIBl KapThl, T') M3 3HAYCHUS] TOKA YCTaBKHU
cpabaThiBaHUsl AJIEKTPOMArHUTHOTO PACIEHUTENS] aBTOMAaTUYECKOTO BBIKIIOUATENS
(Ico) mo BepTUKanmM cpalaThIBaHUs pacClENUTeNs, J) W3 3HAYeHMS TOKa IUIaBKOM
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BCTaBKU Mpenoxpanutens (/g).10 BepxHeu rpanuilbl kKapThl. O0O03HAUEHUS YKa3aHHBIX
TOKOB TMOJAMUCAaTh HAa OCH a0CUUCC TMOJA MNYHKTHUPHBIMU JIMHUSMH, YHUCJIEHHBIC
3HAQ4YEHUS] — PAa3MECTUTh Ha CBOOOJHOM TI0JIE KapThl B MOPSIKE BO3pACTAHUS BEIIMUUH
(Ian> Inp, I, In, Ico.

JIJist OLIEHKU CENEKTUBHOCTU JEUCTBUS 3alIUT HEOOXOIUMO BOCCTAHOBHUTH JBA
MEePIEHIUKYJIApa OT OCU TOKa: OJIMH B 30HE JIEUCTBUS TEIJIOBOrO pacuenutens AB,
JIpYroil — B 30HE JACHCTBUS JIEKTPOMArHUTHOTO pacuenurensd. Jlamee He0OX0aUMO
MpPOBEPUTh, UTOOBI B 30HE 3alIUTHl OT meperpy3ku AJl pasbiie cpabaTbiBalio
TEIJIOBOE peJie U MOCPEACTBOM KOHTakTopa oTkitovyano AJl ot ceru. Ilpu kopoTkux
3aMBIKAHUSIX B CETH OTKJIIOYEHUE JOJDKHBI MPOU3BOAUTH TOJdbko AB wunu
MpEeAOXPaHUTEb.

Memoouueckue ykazanus K 6blnoiHenuo n. 4 3a0anus

JInss Bcex BapHaHTOB 3aJaercs BbIKIOUaTenb cepun BA  55-41 Ha
HOMUHaTBHBIN TOK (/gyg) 1000 A. HeoOxomumo mMOCTPOUTH BO3MOMKHYIO O0JIaCTh
PACIONIOKEHUSI 3alUTHBIX (BPEMsI-TOKOBBIX) XapaKTepUCTUK Ha OJaHKe KapThl
CEJIEKTUBHOCTH (CM. puc. 5.3) Ha OCHOBE JBYX TPaHUYHBIX 3alUTHBIX
XapaKTEePUCTUK BbIKItOUaTeNsl. HuxHss rpaHria o0JacTu 3alUTHBIX XapaKTEPUCTHK
CTPOUTCS IMyTEM MOCTPOCHUS KOHKPETHOM 3alIUTHON XapaKTEPUCTUKHU BBIKIIOYATEIIS
MyTeM 3aJaHus MUHHUMAJIbHBIX BEJIMYMH YCTAaBOK TOKA M BPEMEHH, a BEpXHSIs
IpaHuIla — MyTEeM 3aJIaHUs UX MAKCUMAJIbHBIX BEJIMYMH.

3a OCHOBY IMOCTPOCHHUSI OepeTcss HOMUHAIBHBIM TOK BbIKIIOUaTeNs (Iyg),
KOTOPBIM OJHOBPEMEHHO SBJISIETCS. M 0a30BbIM TOKOM IMOJIYIPOBOJIHHKOBOTO
pacuenurelnss. XapakTepUCTHKAa CTPOMTCS HA OCHOBE MACMOPTHOM 3alllMTHOM
XapaKTEPUCTUKHU (CM. pHUC. 5.5) MO IIECTH ONOPHBIM TOUKAM.

llepsass mouka — TiepecedeHHe BEPTHKAIM, COOTBETCTBYIOIEH  TOKY
cpabaTbiBaHUs  BBIKIIOYATENsI B 30HE meperpy3ku (Icp) W TOPU3OHTANM,
COOTBETCTBYIOIIEH BPEMEHU CpabaThiBaHUS MPHU JTAHHOM TOKE (COTJIACHO 3al[UTHOMN
xapakrepuctuke - 100 + 400c, B 3aBUCUMOCTH OT BBIOpaHHON YCTaBKM BpPEMEHU
cpabaThIBaHUs 3alIUTHI IPU MIECTUKPATHOM TOKE MEPErPy3KH):

T =125-14 =125 - Ky - Iy, A,

rae  Iyp - HOMUHAIBHBIN TOK MakCcUMalbHOTO pactenurens Toka (MPT), A;

Kyp - 3amaHHOE KanuMOpOBAaHHOE 3HAYEHHE KPATHOCTHU HOMHUHAJIBHOTO TOKa
pacuenutens (0,4; 0,5; 0,6; 0,7; 0,8; 0,9; 1,0; 1,1). [nsa 7neBoil TpaHUIHOU
xapakrepuctuku oepercs Kyp=0,4; 115 npaBoii TpaHUYHON XapakTepucTuku - Kyp=1,1.

Bmopas  mouka -  mepecedeHHME  BEPTUKAIH,  COOTBETCTBYIOLIEH
IIECTUKPATHOMY TOKY YCTaBKH (/g) M TOPU3OHTAIM, COOTBETCTBYIOIIECH 3aJaHHOMY
KaJTMOPOBAaHHOMY 3HAYEHHIO BPEMEHM CpadaThbIBaHUS MPU JTaHHOM TOke (fs = 4; 8; 12;
16 ¢):

Ig=06-1yy =6-Kyp -1y, A.

JIns neBOM TPAaHWYHOM XAPAKTEPUCTUKHU CIEAYET HCIOJIb30BaTh: fs = 4 C,
1¢=6-0,4"Iyg, 17 IpaBO TPaHUYHON XapAKTEPUCTHUKH -t = 16 C, [(=6"1,1Iyp.
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Tpemvs mouxka - TEPECEUYECHUE BEPTUKAIM, COOTBETCTBYIOLIEH TOKY
CpabaThIBaHUs 3alIUThl B 30HE OTCEUKU U MPSIMOM, COSIUHSIONICH MEPBYI0 U BTOPYIO
TouKy. Ecnu I < g, TO TPEThS TOUKA OKA3bIBAETCS MEXAY TOUKaMu / 1 2:

Ico =1 yp 'Kco =Kyp 'Kco Ay, A,

rie  Kco - 3aJaHHOE KaluOpOBaHHOE 3HAYEHUE KPATHOCTH TOKAa CpadaThIBAHUS
3amuThl B 30He oTceuku (2; 3; 5; 7; 10). Jlnst neBoil rpaHUYHON XapaKTEPUCTUKU
oepercsa Ico=2-0,4-Iyp, NI TpaBOM TPAHUYHOU XapaKTEPUCTUKH - [co=7-1,1 Iyp .

Yemeepmas mouka - TEPECEUCHUE BEPTUKAIU, COOTBETCTBYIOUIEH [co H
TOPU30HTANIM, COOTBETCTBYIOUIEH 3aJaHHOMY KaJIMOPOBAHHOMY 3HAYEHHUIO BpPEMEHU
cpabaThIBaHUs 3aIIUTHI B 30He oTceuku ( fco = mrH.; 0,1; 0,15; 0,2; 0,25; 0,3; 0,35;
0,4). Jlnst neBoit TpaHUYHOM XapaKTepucTHKu Oepercs fco = MrH. (0,02-0,04 c), mis
MpaBoOM IPAHUYHON XapaKTEPUCTUKH - fco = 0,4 ¢ (nst BA55-41).

Ilamas mouxka - TEpPECEYEHUE TOPU3OHTAIM, COOTBETCTBYIOLIEH fco U
BEpPTUKAJIU, COOTBETCTBYIOIIEH TOKY cpabaThiBaHUs TPETbEeW CTYINEHH 3alUTHI Ic vmry
(MraoBeHHOTO cpabaTteiBanus). Icyry = 20 + 2,0 kA4 11 Bcex xapakTepucTuk BA 55.

lllecmasa mouka - TIepeceUYEHUE BEPTUKAIHA, COOTBETCTBYIOUIEH TOKY
MTHOBEHHOTO  cpabaThiBaHusi Ilcyry W TOPU3OHTAIM, COOTBETCTBYIOLIEH
COOCTBEHHOMY BPEMEHM OTKIHOUEHHUs BbIktovarens . s BA 55-41 - 0,02 c.

Cedbmas mouxka. BeIkouatenu MOTYT KOMIUIEKTOBATHCS 3allUTOM OT
omaHodazubix TokoB K.3. (MPT1) , cpabartsiBaromieit mpu Toke ogHodaznoro K.3. /3
He meHee 0,4 Iyp u He Oonee 1,0 Iyp, ¢ yCTAaHOBJIECHHOM BBIIEPKKOU KaK U B TOUKE 4.
XapakTepuctuka 3amuThl oT oaHoda3zubix K.3. sBIsSIeTCS OrpaHUYEHHO 3aBUCHUMOU
OT TOKa M CTPOUTCS COTJIACHO MACIOPTHOM XapaKTEPUCTUKE, IMPUBEACHHOW Ha
puc. 11 8.2.

[TocTpoeHHast xapaKTepUCTHKA MOAIMUCHIBACTCS CIEAYIOIIMM 00pa3oM:

BAXX — XX Lip _Tens Lot .
IHP IC31’ICO/tCO

Cnenyer noanucaTh TP XapaKTEPUCTHUKHU: JIBE TPAHUYHBIX U XapaAKTEPUCTHUKY
C 3aIaHHBIMM 110 BAPUAHTY YCTaBKaMH TOKA U BPEMEHMU.

Tpumep 1. I1ocTpOUTH 3aIUTHYIO XapaKTEPUCTUKY BbIKItouaTenss BA 55-41, 3agansl
CJEeIYIOIIME YCTaBKU TOKa U BpeMeHU : Iyg = 1000 A, Icyry = 20x4,

1 1
i:l, ﬂ=1,25, t6:8C, @23, tCOZO,ZC, ﬁ

I HB HP 1 HP HP

=0,6, Ic31=0,1c.

Ilopsaook nocmpoenusn:

[ToaroToBUM KOOPJUHATHBIE OCH.

BrimonHum npeaBapuTeIbHBIN PacyeT.

a) HOMHUHAJBHBIN TOK pacuenurens: Iyp = Kuyp-Iyg =1-1000 = 1000 4,

0) ToK cpabaTeiBaHus pu neperpyske: Ier = 1,25-1000 = 1250 4,

B) TOK cpabartsiBaHUs OTCEUKH: Ico = 3-1000 = 3000 4,

r) IeCTUKPaTHBIN TOK : /g = 6-1000 = 6000 4,

1) TOK cpabarbiBanus 3amuThl Ipu ogHodaznom K3: I3, = 0,6-1000 = 600 A.
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Taﬁnnua MJISA BBINOJTHCHHUSA IMTOCTPOCHUSA

Tabauua 5.11

Tox, 4 Bpens, ¢ Touku
O6o3HaucHue 3HadcHUE O0o3Hauenue 3HaueHue
Icn 1250 fcn 200 1
Is 6000 ts 8 2
Ico 3000 tco 0,2 3,4,5
Icvmru 20 kA IMTH 0,02-0,04 6
Icsn 600 tc3 0,1 7
3. [Toctpoenue.

Touka [ oOpa3oBaHa TmiepeceyeHUWEM TMPSAMBIX: TOKa cpadaThIBaHUS MpU
neperpyske (1250 A) u Bpemenu cpabatbiBanus npu neperpyske (200 ¢), onpeaensiercs
B COOTBETCTBUU C MACTIOPTHOM 3aIIUTHON XapaKTEPUCTUKOM.

Touka 2 oOpa3oBaHa mepeceyeHreM MpsMbIX: MmecTUKpaTHOro Toka (6000 A) u
BpeMEHHM cpabaTbiBaHUS TIpA 3TOoM Toke (8 c¢). Jlagee mpoBOAUTCS TOHKAaS
IIyHKTUPHAS TpsiMasi MEXAY TouKamu [ u 2.

Touka 4 oOpa3oBaHa MEPECEUCHHEM MPSIMBIX: TOKa CpabaThIBAaHUS OTCEUKHU
(3000 A) u Bpemenu cpabatsiBanus orceuku (0,2 c).

Touka 6 oOpa3oBaHa mepeceYeHUEM TMPSMbBIX: TOKA MTHOBEHHOTO
cpabarbiBanmsi (20KA) W COOCTBEHHOTO IIOJTHOTO BPEMEHH OTKIIOYCHUS JTaHHOTO
Beikirouatens (0,02).

Touku 3 U 5 00pa3yroTcst B pe3yJbTaTe MEPECEUCHUsS] MPSAMBIX, MOTYUYEHHBIX
IIpY TIOCTPOCHUU TOUEK [, 2, 4 1 4, 6 COOTBETCTBEHHO.

1,c

1 [Tpumep 2

400

200
16

0,3 2
0,2
0,1
0,02 e
: 20 1,
600 10001250 2400 3000 4800 6000  10kA 20kA LA

Puc. 5.5. HpI/IMepLI MOCTPOCHUA BPEMATOKOBLIX XapPaKTEPUCTUK BBIKJ/IIOYATE/ISA
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1
Ipumeuanue. Bcim xpaTHOCTh — =1, TO MOCTpOEHHAs KpHBas SBISETCS

HB
TOYHBIM OTOOPAXKEHUEM MACIOPTHOM 3alllUTHON XapaKTEPUCTUKHU, MOCTPOECHHOU B
OCSIX KPaTHOCTH TOKa.

Tpumep 2.
I
M3MeHMM KpaTHOCTL — - = 0,8 | ocTanbHble JaHHBIE U3 IpuMepa 1:
HB
a) HOMHUHAJBHBIN TOK pacuenuress: Iyp = Kup-Iyg = 0,8-1000 = 800 4,
0) ToK cpabaTeiBanus pu neperpyske: Icr = 1,25:800 = 1000 4,
B) TOK cpabaTbiBaHUsI OTCEUKH: Ico = 3-800 = 2400 4,
r) IeCTUKpaTHBIN TOK : /g = 6-800 = 4800 4,
1) TOK cpabarbiBaHus 3amuThl pu ogHodasHoM K3: Ic3; = 0,6-800 = 480 A.

Tabauua 5.12
Taéauna 11 BbINOJHEHHUS MOCTPOEHUsI

Tok, A Bpewms, ¢
Toukn
O0603HaueHne 3Hauenue O06o03HaueHne 3Hauenue
Icn 1000 fcn 200 1
Is 4800 te 8 2
Ico 2400 tco 0,2 3,4,5
Icvru 20 kA IMrua 0,02-0,04 6
Ic3 480 tc3 0,1 7

KpuBas B 061acTu neperpy3ok CABUHYJIACH BJIEBO.

Tpumep 3. I3MeHNM CEAYIOIINE YCTABKK, OCTaJIbHBIE TAHHBIE U3 npumepa 1:

I 1
—9=10, $=03c¢c; f=16c, ——t=1;
HP Typ,
Tabmuma 5.13
Taéauna 11 BbINOJHEHHUS MOCTPOEHUs!
Tok, A Bpewms, ¢
Toukn
O0603HaueHne 3Hauenue O0603HaueHne 3Hauenue
Icn 1250 fcn 400 1
Is 6000 t6 16 2
Ico 10000 tco 0,3 34,5
Iemru 20 kA IMrua 0,02-0,04 6
Ic3 600 tc3n 0,1 7

Touka 3 oOpa3oBaHa MPOJOJIKEHHUEM KpHUBOM mneperpy3ku (1-2) u BepTukanu,
OTBETCTBYIOIICH 3aJITaHHOMY JECSITUKPATHOMY TOKY.

Memoouueckue ykazanus K bln0OJHEHUIO N. 5 3a0aHus

Kpatko B mnuchbMeHHON (opMe OTBETUTHh Ha IMOCTAaBJICHHBIE BOMPOCHI U3
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porpaMMbl Kypca (cM. 1. 2.2).
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5.3. Onucanue nabopamopuvix padom

[lo xypcy mnpenycMOTpEeHO BOCEMb Ja0OPATOPHBIX pPabdOT, MO KOTOPHIM
UMEIOTCS OTAEJIbHBIE METOANYECKUE YKa3aHUs B BHUJI€ OpOIIIOp U (WIJIH) 3JIEKTPOHHBIX
(aiinos. [lanee mpuBOAUTCS MepeyeHb Ja00PaTOPHBIX PadoT.

Paooma 1. Ananusz pexcumos padbomot 31eKMPONPUEMHUKOB

1. Llenu pabomeot:

a) 3aKpEeNUTh 3HAHUS, MOJIYYEHHBIE MPU U3YUYEHUHU Kypca "DIIEKTpUUYECKHE
anmapatel', 1o TeMe "Pexumbl pabOThl 3JIEKTPONPUEMHUKOB U
AJIEKTPUYECKON CeTn";

0) U3YUYUThb CUCTEMBI JJIEKTpUUECKUX ceTeit Tuna TN;

B) U3YYHUTb CXEMBbI 3aMEIIEHUS IEKTPOIPUEMHUKOB;

I) TOJYyYUTh HAaBBIKM B pacyeTe TOKOB IPU HOPMAJBbHBIX pEXUMaxX pabOTHI
ANEKTPUYECKOW  CEeTH I MOCJIENYIOLIEro  BbIOOpa  3allUTHBIX
ANEKTPUYECKUX aNIapaToB;

1) TOJY4YUTh HABBIKK B pacyeTe TOKOB IpPH aBAPUHHBIX pEXUMax padOThI
ANEKTPUYECKON CETH I TOCIEAYIOMIEW OLEHKH JEHCTBHUS 3alIUTHBIX
ANEKTPUYECKUX aANNapaToB.

2. Ykazanua x cocmaenenuro omuema

OTtuer T0MKEH CONEPKATH:

a)
6)

B)

1)

TUTYJBHBIN JIUCT C UHIUBUTYATbHBIMA JTAHHBIMHU UCTIOTHUTEIS;
paccuuTaHHBIC CONPOTHBIICHHE B TOK DI, a Tak)kKe MOTEPH B MOIBOIAIICH
CETH TPHU PA3IMYHBIX CXeMaX MPUCOCIUHEHHs Harpy3KU K IIEXOBOU CETH,
MOJIyYEHHBIE TI0 3aJJTaHHOU MOIIIHOCTU Harpy3ku (P, cos¢);

pacCUMTaHHBIE TOK, MOIIHOCTh HATPy3KH W TOTEPU B MOIBOMISIICH CETH
[IPY PasIMYHBIX CXEMaX COSIMHEHHs 3aaHHOTO COnpoTHBIeHus Z&'%. Jls
OTHOM ™3 CXEeM TIOCTPOUTh TPEYTrOJAbHUK TAJCHUS HaANpPSOKCHUS
MOIITHOCTH, TIOJTHOT'O COITPOTUBJICHHS,

BBITIOJTHEHHYIO KOMIICHCAIMIO PEaKTHBHOW MomHOCTH. OmpenenuTsb
MOTITHOCTh KOMIICHCHPYIOIIUX YCTPONCTB, paCCUYUTATh UX COMPOTUBIICHHUE
1 eMKOCTh. [Ipon3BecTu pacdersl, aHaJOTUYHBIC 3aJJaHUI0 TTYHKTA B). J[71s
BCEX PEKUMOB IIOCTPOUTH BEKTOPHBIC THarpaMMbl TOKOB M HANIPSKCHUI;
pacCuyuTaHHBIC TOKH B aBapUUHBIX pexuMax. J[Is Bcex pekuMOB
ITOCTPOHUTH BEKTOPHBIC JUATPAMMBI TOKOB Y HAIIPSKCHHIM.

I/ICXOI[HBIC M paCUYCTHBIC JAHHBIC CIICAYCT 3aHCCTHU B Ta6JII/II_[y YCTAaHOBJICHHOTO

obpa3ria.
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Paboma 2. H3yuenue ycnoeuvix cpaguueckux u OyKeeHHO-UUPposvIx
ooosnauenuii (YI'O u BI[0O) snexmpuueckux annapamoe 6 3JieKmpuieckux
cxemax, cxemul 1a00paAmopHO20 CMeHOa 011 UCHbIMAHUA ITIEKMPUUECKUX
annapamoe, cxemvl ROOKIIOUEHUA ACUHXPOHHO20 ITIEKMPOOBU2AM el
K uyexoeoii cemu

Llenu pabomeot:

a) HW3YYCHHE YCIIOBHBIX IpauuecKux U OyKBEHHO-IU(POBLIX 0003HAUCHUN
(YI'O u BIHO) snekTpryuecKux anmnapaToB B JIEKTPUUYECKUX CXEMaX;

0) wu3yueHHe J1aOOPATOPHOrO CTEHJA IO HCIHBITAHUIO AIEKTPUUYECKUX
anmnaparos;

B) O3HAaKOMJICHHE C 000pYyI0BaHHUEM CTEH/IA;

I) HW3yYECHHE CXEMbl YNPABJICHUS ACUHXPOHHOTO ABUTATENS M MOpsJKa ee
paboTHI.

Vkazanus k cocmaesnenuro omuema

OTuer n0MKEH CONEPKATH:

a) THUTYJIBHBIA JUCT C MHAUBUIYaTbHBIMY JTAHHBIMU UCIIOJTHUTEIIS

6) VYI'O u BLIO snexTpuyeckux annaparoB, COrJIACHO 3aJJaHHOMY BapUaHTY;

B) CXeMy JJabOpaTOpPHOTO CTEHAA JJIsl UCIBITAHUS SJIEKTPUUECKUX alllapaToB
Y Ha3HAYCHUE KKIOU dIIEKTPUICCKOH TIeTIH;

I) CXeMy TNOJKIIOUYCHHUS aCHHXPOHHOTO JJICKTPOIBUTATENS K I[E€XOBOU CETH
COBMECTHO C MPUHITUTTHATHHON CXEMOU yIPaBICHUS TBUTATEIIEM.

n) odopMIEHHBIE pe3yIbTaThl TA0OPATOPHBIX UCCIEIOBAHUM.

Paboma 3. H3yuenue KOHmMAaKmopoeé u MacHUmHbBIX nycxameﬂeﬁ

Lenu pabomuwi:

a) HW3Yy4YeHHE KOHCTPYKIUU U MPUHIIUIA JEHCTBUS MArHUTHBIX MyCKaTeNleH;
0) U3yuYeHHE TEXHUUYECKUX XapaKTEPUCTUK KOHTAKTOPOB;

B) H3YYEHHE 3aLIUTHBIX XapaKTEPUCTUK MAarHUTHBIX ITyCKaTeeH;

I) H3YyYEHHE CXEMbI BKIIOUCHHS MATHUTHBIX MyCKaTEEH.

Vkazanusa k cocmaesnenuro omuema

OTuer n0MKEH CONEPKATH:
a) TUTYJbHBIN JIUCT C UHAUBUIYAIbHBIMU JAHHBIMU UCIIOTHUTEIS
0) TEXHUYECKHE XapaKTePUCTUKU (TOK, HANpPSKEHUE, MOIIHOCTb) s
BIIEKTPUYECKOM LTI
®  TJIaBHBIX KOHTAKTOB;
®  KATYLIKH YNPaBIICHUS;
®  BCIIOMOTaTEJIbHBIX KOHTAKTOB
B) TEXHHUYECKOE OMHUCAHUE KOHTAKTOPA;
r) M[PUHIUIHATBHYIO AJEKTPUUECKYIO CXEMY KOHTAKTOPA;
1) XapaKTePUCTHUKHU DJICKTPUUECKON IENU KATYIIKA YIPABICHHUS B PEKUME
cpabaThiBaHUSI U B PEKUME YAEpKaHUs SKOPs (IIOJTHOE COMPOTUBIICHUE,
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TOK, AaKTUBHOE€  CONPOTHUBJIIEHUE, WHAYKTUBHOE  COMPOTHUBIICHUE,
KO3((PUIMEHT MOIIHOCTH, Yroa caBura ¢a3 Mexay TOKOM |
HaIpsHKeHUEM, TAHTEHC yriia cABUra (pa3 Mex1y TOKOM U HaIps>KEHUEM );

€) OoCHWUIOrpaMMy TOKa B JJIEKTPUYECKOW IEMU KaTylIKH YyIpaBJiICHUs,
MOCTPOEHHYIO 1o 3aJJaHHOMY BpEMEHU cpabaTbIBaHUs
ANEKTPOMArHuTHOTro Mexanusma (OMM) KoHTaKTOPA;

K) XapaKTepUCTHKU KOHTAKTOpa KaK pelelHOro sjeMeHTa: Kod(puuueHt
Bo3BpaTta OMM, k03p(UIMEHT YCUTIEHUS KOHTAKTOpa, KOA(DPUIUEHT
3anaca, Ko3(pUIHUEHT 3a1UThl MUHUMAJIBHOTO HANIPSIKEHUS.

3) odopMIEHHBIE pe3yIbTaThl JA0OPATOPHBIX UCCIEIOBAHUN.

Paboma 4. H3zyuenue mennogulx pejie u mpancghopmamopos moka

Llenu pabomeot:

a) W3yYCHHE KOHCTPYKIIMU W TIPUHITUTIA TEHUCTBUS TETUIOBBIX PElie;

0) W3yYCHHE TEXHUICCKUX XapaKTEPUCTUK TETIOBBIX PEIIe;

B) U3yYCHHE 3aIUTHBIX XapaKTEPUCTUK TEIJIOBBIX PeElie;

I) W3y4YEHHE CHOCOOHOCTH COIJIACOBAHUS  3allUTHBIX  XaPaKTEPUCTUK
TEILTIOBBIX pelle U 3alUIacMOro 00bheKTa, BEIOOP TEIUIOBHIX pelie.;

1) W3YyYCHHE CXEM BKITFOUCHHS TETUIOBBIX pElie.

Vkazanusa k cocmaesnenuro omuema

OTtuer T0MKEH CONEPKATH:

a) TUTYJbHBIN JIUCT C UHAUBUIYAIbHBIMHU JAHHBIMU UCIIOTHUTEIS

6) YI'O wu BIO aBTOMAaTHYECKOTO BBIKJIIOUYATENS, MPEIOXPAHUTES,
KOHTaKTOpa, S3JEKTPOTEIUIOBOrO pefe, TpaHchopMaropa TOKa, KHOIKHU
yIpaBJieHUs;

B) Ha3zHaueHWe »sjekTpoTerioBoro peine PTU um TpanchopmaTopoB ToKa
TTU, npunuun paboThl, TEXHUYECKUE XaPAKTEPUCTUKH, OCOOEHHOCTHU
KOHCTPYKIIMHM, TIPEAeNbl JIOMYCKAEMBbIX MOTPEUIHOCTEH BTOPUYHBIX
0OMOTOK i1l u3MepeHuit u ydeta (tonbko aisa TTH);

I) DJEKTPOTEIJIOBOE peJie, KOTOpPOE€ MOXKHO MPUMEHSATH COBMECTHO C
KOHTAKTOPOM, HCHOJb30BaBIIUMCS B paboTe 3 U UX TEXHUYECKHUE
XapaKTEPUCTUKHU;

1) DJEKTPOTEIJIOBbIE peie, MpeAHa3HAuYeHHBbIE JUIsl 3allluThl 3aJaHHOTO
ANEKTPOABUTATENS, BKIIOYAaEMbIE HEMOCPEJICTBEHHO B CHJIOBYIO IIE€Ib
(BapuaHT a), a TaKXKe MOCPEJACTBOM TpaHC(HOPMATOPOB TOKA (BapUAHT 0);

€) CXeMy TIyCKa aCHHXPOHHOTO »JJEKTPOJBUTATENS C MOJKIIOYCHUEM
AIEKTPOTEIIIOBOTO Pelie MOCPEICTBOM TpaHCchopMaTopa TOKa;

) 3allUTHBIE XapaKTEPUCTUKU TEIUIOBOIO peiie Ha OJaHKe KapThl
CEJIEKTUBHOCTH.

3) odopMIEHHBIE Pe3yIbTaThl TA0OPATOPHBIX UCCIEIOBAHUN.
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Paooma 5. H3yuenue agmomamuueckux evlKaiouameJieil ¢ menio6bim
U 3J1eKMpPOMAZHUMHBIM pAcyenumesnem

Llenu pabomeot:

a) W3yYCHHWE  HA3HAYCHUS, TMPHUHIMNA  JSHCTBUSA, KOHCTPYKTHUBHBIX
WCITOJTHCHUA, BPEMS-TOKOBBIX 3aIUTHBIX XapaKTEPUCTUK
ABTOMATHUYECKUX BBIKIIOYATENIEH C KOMOWHUPOBAHHBIM (TETUIOBBIM U
AIEKTPOMArHUTHBIM) PACIEITUTENEM;

0) wu3yueHHe crnocoOOB MOCTPOCHHS BPEMS-TOKOBBIX XapakTepucTuk AB mo
WX MTAaCTIOPTHBIM JAHHBIM.

Vkazanus k cocmaesnenuro omuema

OTtuer n0MKEH CONEPKATH:

a) TUTYJbHBIN JIUCT C UHAUBUIYAIbHBIMU JAHHBIMU UCIIOTHUTEIS

0) TEXHUYECKHE XapPaKTEPUCTUKH, TEXHUUYECKOE OIMUCAHHUE, DJICKTPUUYECKUE
CXEMBbI HCCJIETYEMbIX aBTOMAaTUUYECKUX BBIKIIIOYATENICH;

B) 3allUTy OT Neperpy3ku (pe3epBHas 3alUTa) U KOPOTKHUX 3aMBIKAHUM
Tpex(da3HbIX ACHHXPOHHBIX JJIEKTPOJABUTATEICH, BBIIMOJIHEHHYIO TIPU
MOMOIIIM aBTOMAaTUYECKUX BbIKIIOUarenei tuna BA47-29 (BapuaHT a),
BA47-100 unu BAS8S8 (BapuanT 0);

r) 3alluTHBIC XapaKTEPUCTUKHU BBIOpaHHBIX aBTOMAaTUYECKUX
BBIKJIIOYATENIeH, TOCTPOCHHbBIE BPEMSI-TOKOBBIE XapaKTepUCTUKH Tuma D;

1) KapTy CEJIEeKTUBHOCTM C HAHECEHHBIMM Ha HEe  3alllUTHBIMU
XapaKTePUCTUKAMU TEIUIOBBIX pejie s  3allldThl OT TMEepPerpy3Ku
ANeKTpoABUTaTeNss (BBIOpAaHHBIX 1O WHIWBUAYaJbHOMY 3aJaHUI0 B
nabopatopHoil pabote 4), 3alUTHBIE XaPAKTEPUCTUKU ABTOMATUYECKUX
BBIKJIIOYATEJ e TOCTPOCHHBIE B 11.2;

€) TMPOBEPKY OYEPETHOCTHU CpadaThIBAHMS 3aIUT B 00JACTH MEPETPY30K U B
00J1aCTU KOPOTKUX 3aMBIKaHUM JJIsI TEIJIOBOTO pejie 1 aBTOMATHUYECKOTO
BBIKJTFOUATEIS.

K) 0(hOopMIEHHBIE Pe3yIbTaThl TA0OPATOPHBIX UCCIEAOBAHUM.

Paboma 6. Hzyuenue agmomamuueckux evlKarouameJieil
C MUKPORPOUECCOPHBLIM (ROJIYRPOBOOHUKOGBIM) PACUenumesiem

Llenu pabomeot:

a) W3y4YeHHE  aBTOMAaTWYECKUX  BbIKIoyatened  tuma  BASO ¢
MOJIYTIPOBOJHUKOBBIM MaKCUMaJIbHbBIM pacuenuresiem Toka (MPT);

0) wu3ydYeHHE  HAa3HAYEHUs, [pUHIUNA  JCHCTBUSA, KOHCTPYKTHUBHBIX
VCIIOJTHEHNH, BpPEMSI-TOKOBBIX 3aIUTHBIX XapaKTEPUCTHUK
ABTOMAaTHYECKUX BBIKIIOYATENIEH C MOJyIPOBOJHUKOBBIM PACLIETIUTEIIEM;

B) U3yYEHHE CIOCOOOB MOCTPOEHUSI BPEMS-TOKOBBIX XapakTepucTtuk AB mo
MX MACIOPTHBIM JTaHHBIM.
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Ykazanua x cocmaenenuro omuema.

OT4eT NOJKEH COIEPKATh:

a) TUTYJbHBIN JIUCT C UHAUBUIYAIbHBIMHU JAHHBIMU UCIIOTHUTEIS

0) o00acTb BO3MOXHBIX BpPEMS-TOKOBBIX (3AIIUTHBIX) XapaKTEPUCTHUK
aBTOMATUYECKOTO BBIKIIOYaTenss tuna BASS5-41 nig HOMUHAIBHOTO TOKa
BeIKTIOUaTens Iyg = 1000A Ha O;1aHKE KapThl CEJIEKTUBHOCTH,

B) IIOCTPOMTH 3AIUTHYIO XapaKTEPUCTHKY BbIKItoyaTens tuna BAS5-41 no
3aJJaHHbIM YCTaBKaM TOKa U BpeMeHu MPT;

r) odopMIEHHBIE Pe3yIbTaThl TA0OPATOPHBIX UCCIEIOBAHUN.

Paboma 7. H3yuenue pene epemenu

Llenu pabomeot:
a) U3Yy4YyeHHE TMpUHIMNA JIEUCTBUS, HA3HAYEHUS U KOHCTPYKIUU pelie
BPEMEHH, UCIOJIb3YIOIIUX Pa3IMUHbIE CIOCOOBI 3aMe/IJICHNUS;
0) U3yuYeHHE TEXHUUYECKUX XapaKTEPUCTUK PEJie BPEMEHHU.
Vkazanus x cocmaenenuro omuema
OTuer I0MKEH CONEPKATH:
a) TUTYJbHBIN JIUCT C UHAUBUIYAIbHBIMU JAHHBIMU UCIIOTHUTEIS
0) NPUHUUNHAIBHYI0 CXEMY MOJKIIOYEHUS ACHHXPOHHOTO JBHUTrartelns K
AIEKTPUYECKON CHIJIOBOM CETH CO BCEMHM BHUJAMH aNnapaToB 3alUTHI U
YIIPABJICHUSA
B) CXEMY yHpaBJIEHUS aCHHXPOHHBIM JBUTATEIIEM:
® B PYYHOM pEeXHME OT KHONOK yrpasieHus «llyck», «Cromy;
e B aBTOMAaTHYEeCKOM pexume OT pene Bpemenn KT um ot pene
ynpasnenus KC (ucnosib30BaTh 3aMbIKAIONIE KOHTAKTHI).
r) TaOJuIbl MICTUHHOCTHU C YKa3aHHUEM B HUX PEXHMa MTyCKa U OCTAHOBA;
1) BBIOpaHHBIE ANEKTPUUYECKUE allapaThl JJis 3aJJAHHONU CXEMBI;
e IS 3aIIUTHI OT TOKOB KOPOTKOrO 3aMBIKAHUSI - aBTOMATHYECKUU
BBIKJIFOYATEIb;
e IS YNPABJICHHUS AaCHHXPOHHBIM JIBUTATEJIEM - CHJIIOBOM KOHTAKTOP
tuna KMU, 3anucaTte €ro TeXHUYECKNE XapaKTEPUCTUKHU;
® IS 3aIMUTHI ABUTATEIIS OT MEPErPY3KHU - TENIoBbIe pene tuna PTU,
3aIMCaTh UX TEXHUYECKUE XapaKTEPUCTUKH;
e  kHonku ynpasiieHus «Ilyck», «Crony;
®  peiie BPEMEHH, MPU ATOM HCIMOJIb30BaTh KOHTaKkTOp ThUma KMMU c
npucraBkoil [IBU, 3anucaTe nX TEXHUYECKUE XapAKTEPUCTHUKH;
e  peye ynpaBlEHHUs, IIPU 3TOM HCHOJB30BAaTh MPOMEXKYTOUHOE pPENE
tuna POK77, POK78, 3anucaTh €ro TeXHU4E€CKUE XapaKTEPUCTUKH.
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Paboma 8. H3yuenue ycmpoﬁcme 3auUmMHO20 OMKJIIo4enus

Llenu pabomeot:

a) W3yYCHHE KOHCTPYKIMH W TPHUHIMIA JCHCTBUS YCTPONCTB 3aIUTHOTO
OTKJTFOUCHHS,

0) W3ydYeHHE BUJIOB U TUTIOB YCTPOMCTB 3alTUTHOTO OTKIFOUCHHUS;

B) U3YyYCHHE TEXHUYECKHUX MAPAMETPOB YCTPOUCTB 3AMUTHOTO OTKIIOUYCHUS;

I) W3y4YeHHE MapPKUPOBKM M YCIOBHOTO TIpaduyeckoro 0003HAUCHUS
YCTPOKWCTB 3aIIUTHOTO OTKIIOYCHUS B DICKTPHUECKUX CXEMaX;

1) U3y4YeHHEe  OCOOCHHOCTEW  MPUMEHEHHS]  YCTPOMCTB  3aIllUTHOTO

OTKJIFOUYCHUA npu Pa3IN4YHbIX CHUCTCMAxX 3a3CMJICHUA HeﬁTpaHH
HCTOYHHMKOB U KOPITYCOB 3JICKTPOIIPHUECMHUKOB.

Ykazanua x cocmaenenuro omuema
OTtuer T0MKEH CONEPKATH:

a)
6)

TUTYJIBHBIN JIUCT C UHANBUIYaTbHBIMU JAHHBIMUA UCTIOJHUTEIIS;
MPUHIUIHAIBHYI0 CXeMYy NOAKIIoueHHus onaHoda3zHoil u TpexdazHoi
AIEKTPUUYECKOU Harpy3Ku MOCPEICTBOM nuddepeHnanbHbIX
BBIKIIIOYaTeNeil U AudepeHmanbHbIX aBTOMATHUECKUX BBIKIIFOYAaTeNIeH B
OJHOJINHEMHOM M MHOTOJIMHEWHOM HCIIOJIHEHUH;

ycioBHOE 0003HaueHUE (B COOTBETCTBUU C OOUIEPUHSATON CTPYKTYpOl) 1
TEXHUYECKHUE XapaKTEPUCTUKHU 3aaHHbIX  Jaud@epeHranbHbIX
BBIKIIIOYaTeNeil u AudpepeHnanbHbIX aBTOMAaTHUECKUX BBIKIIFOYaTeNIeH B
COOTBETCTBUM C WHAMBUIYAIbHBIM BapHAHTOM JUIsl JIBYXIIOJIOCHOTO U
YETHIPEXITOJIIOCHOT'0 UCTIOJTHEHHUS;

MacrnopTHHIE 3allUTHBIC XapaKTePUCTUKHU BBIOPAHHBIX
muddepeHanbHbIX BBIKJIIOUATENECHT 51 nuddepeHuanbHbIX
aBTOMATUYECKUX BBIKIIOYATEINCH;

BBIOpaHHBIM U epeHInaTbHBIH aBTOMAaTUUECKUM BBIKIIOYATEIb IS
3aIUTHl  DJIEKTPOYCTAHOBKM OT TOKOB TIEPETPY3KM U KOPOTKOTO
3aMBIKAHUSI M 3alIUThl OOCTYKHMBAIOIIETO IMEpcoHana OT MOpakeHUu
ANEKTPUUYECKUM TOKOM;

MOCTPOCHHYI0 Ha OJlaHKE KapThl CEJEKTUBHOCTU BPEMS-TOKOBYIO
XapaKTEePUCTUKY JUisl BbIOpaHHOTO AudQPepeHnaTbHOr0 aBTOMATA.
XapaKkTEepUCTUKY TMOJIMUCATh B COOTBETCTBUU C MPUHSITON CTPYKTYypOu
YCJIOBHOTO 0003HAYEHUS;

*K) o(dopMIIEHHbIE Pe3YIbTaThl JIAOOPATOPHBIX UCIIBITAHUM.
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I'’TIOCCAPUN

Anmapar — (oT JaT. apparatus) TEXHUYECKOE  YCTPOMCTBO, mpuodop,
MPUCIIOCOOJICHHE.

Anmapar JIeKTPUYeCKHH (3JIEKTPUYECKHH annmapart, JA) — 3JIEKTPOTEXHUYECKOE
YCTPOMCTBO, MPEAHA3HAYEHHOE JJISI PA3JIMYHBIX LIEJICH: BKIKOYEHUE M OTKIIFOYEHHE
ANEKTPUYECKUX LIENEHN, KOHTPOJIb UX COCTOSIHUS, YIIPABICHUE, U3MEPEHUE U 3alIUTa
ANEKTPUUYECKUX U HEDJIEKTPUUECKUX OOBEKTOB.

ABTOMAaTHYECKHI BBIKJIIOYATE]b (aBTOMAaTHUYECKUN BO3YIIHBIA BBIKIIOUYATENb,
”aBToMatr”’) (AB) — snexkTpuyeckuil anmapar, MpelHa3HAYEHHBIN IS MPOBEICHUS
TOKa B HOPMAJIbHOM PEXXUME U OTKIIFOUEHHUSI AJIEKTPUUYECKOMN LIENU IPU NEPErpy3Kax,
KOPOTKUX 3aMBIKAHUSIX (Y HEKOTOPBIX - PU HEJIOMYCTUMBIX CHUKEHUSIX HAMPSIKEHUS
nuTanus), a Takxe ansg peakux (otT 3 mo 30 B yac) omnepaTUBHBIX BKIIOYEHUU U
OTKJIFOUEHU I HOMUHAJIBHBIX TOKOB HATPY3KH.

BeckOHTAKTHBIH KOMMYTAUMOHHBIA ammapar — YCTPOMCTBO [Jisi BKIIIOUEHUS,
OTKJIIOYCHHUSI WJIM TIEPEKITIOUECHHUS] TOKA B DJIEKTPUUECKON I1I€MU HE MEXaHMYECKUM
3aMbIKaHHEeM (pa3MbIKaHMEM) KOHTAKTOB, a CKAa4YKOOOpa3HbIM H3MEHEHHEM
CONPOTHUBIICHUS  YOPABISIEMOro  3JIeMEHTa  (MOJYyHIPOBOJHMKOBOrO  Mpudopa,
MarHUTHOTO YCUJIUTENS U T.I1.), BKIFOYEHHOTO B IIEb MOCJIEI0BATEILHO C HATPY3KO.

bumeranauyeckuii pacuenuresib (TEMJOBOM pacHenuTe]b) — PACICIUTEb
WHEPUUOHHOTO  THUIIA, MOPEAHA3HAYEHHBIA I 3alUTHOTO  OTKJIIOYEHMS
ANEKTPUYECKON 1Lenu mpu mneperpyske. Mcmonb3yeTcss B 3alIUTHBIX anmnaparax u
BKJIFOYAETCA B 3allUIIAEMYI0 II€Mb IIOCJIEAOBATEbHO. BBINOJIHEH B BHUIE
OMMeTaJNIMYEeCKOM TUTACTHHBI, HA KOTOPYIO HaMOTaHa crupaib. I[lpu yBennmueHuu
TOKa  Harpy3kd CBEpX HOMHHAJIBHOTO  3HAYE€HHUS  COUpAJb  HArpeBaeT
OMMETaJUTMYECKYIO IUIACTUHY, KOTOpas MPHU ONpPEEICHHON TeMIlepaType nu3rudaercs,
BO3JICUCTBYS Ha (PuKcaTOp, OCBOOOXKIAIOMIUM MEXaHM3M aBTOMAaTa 3alllUThl, U 3TOT
aBTOMAT OTKIIFOYAET JIEKTPUUYECKYIO LIETb.

Bapucrop - (aurn. vari(able) (resi)stor — TIEpEMEHHBIM pE3UCTOP) —
MOJIYNIPOBOJAHUKOBBIA ~ PE3UCTOP,  AJIEKTPUUYECKOE  COMPOTHUBIECHUE  KOTOPOTO
HEJIMHEWHO 3aBUCHUT OT MPHUIJIOKEHHOTO HANPSKEHUS, T. €. 00JaJal0nil HeTMHEHHON
CUMMETPUYHOMN BOJIBT-aMIIEPHON XaAPAKTEPUCTUKON U UMEIOIINI JBA BHIBOJA.

BBoaHo-pacnpeaenuresbHoe ycrpoiictBo (BPY) — COBOKYNMHOCTP KOHCTPYKLHM,
arrmapaToB W MpUOOPOB, MPEIHA3HAUYCHHBIX [JIs IMpHeMa, paclpeaeieHUs M ydeTa
AIEKTPUYECKOM JHEPrur, pa3MEIICHHBIX B IKady, YCTaHAaBIMBA€MOM Ha BBOJIEC
MUTAIOIIECH JIMHUHU B 3JTaHUE UM B €r0 000COOJICHHYIO YacTh.

Brurouaromas (oTKJII0OYaKOIIAS]) KaTyumka — KaTyIIka KOHTAKTHOTO
AJIEKTPUYECKOrO ammapara, MpeIHa3HauYeHHAas JJIsd CO3/IaHWUs MArHUTHOTO IIOJf,
obecreunBaromero cpadaTelBaHUE MIPHUBO/IA ITOTO armapara.
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http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D1%82-%D0%B0%D0%BC%D0%BF%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0

BouabT-aMnepHasi XapaKTepHUCTHKA — 3aBUCUMOCTD JJICKTPUUCCKOTO HAIPSKCHHS
OT CHJIBI TOKa B JJIEKTPHYCCKON IIENH WM €€ OTACIBHOM 3JIEeMEHTE (PEe3HuCTOpeE,
IyTe U Jp.).

Boikiwyarejsb — KOMMYTAllMOHHBIM JJICKTPUYECKUI ammmapar, HWMEIONINH 1Ba
KOMMYTAITMOHHBIX MTOJIO0KEHUS WM COCTOSIHHS U TIPETHA3HAYCHHBIN JIJIs1 BKIFOUCHUS
1 OTKJIFOYEHHS TOKA.

I'abapur — npenenbHble BHEIIHUE OUYEPTAHUS TPEAMETOB, COOPYKEHUM, YCTPOUCTB.

JlaT4uK — U3MEPUTENbHBIN AJIEMEHT YCTPOMCTBAa (CUTHAIBHOTO, PETYIUPYIOIIETO
WU YOPaBISIONIET0), TpeoOpa3yonuil KOHTPOIUPYEMYIO BEIUUHUHY (TeMIepaTypy,
4acTOTy, HampsDKEHUWE M T.I.) B CHUTHAJ, YAOOHBIM I M3MEpPEHHs, Iepeayu,
XpaHEHUSs, PETUCTPAIIUU WM BO3JICUCTBUS Ha YIIPABISIEMBIN Mpoliecc.

I[narpaMMa nepeK.ﬂmqunifl — MOCJIICOOBATCIIBHOCTh BK/IKOUYCHHUA KW OTKIHOYCHUA
HCCKOJIBKHX JJICKTPHUYCCKHUX ueneﬁ, peainzycMmasi KOMMYTAllMOHHBIM allllapaToM.

Jlyroracute/ibHbIii KOHTAKT — KOHTAaKT DJJICKTPUYECKOM LENU, PpPa3pbIBAKOIINN
ANEKTPUYECKYIO0 YTy Uil 3alIUThl OT TOBPEXACHUS €0 JPYruX, MapaJUICIbHO
BKJIFOUEHHBIX KOHTAKTOB-JIETaJIEH.

3amnMTHOEe OTKJIIOYeHHEe — OBICTPOACHCTBYIONIAS  3alUTa, BBIMOJHSAIONIASL
aBTOMATUYECKOE OTKIIOUEHHE BceX (pa3 CETH IEKTPOYCTAHOBKH, 00ECTICUMBAIOIIIEE
Oe3omacHble ISl YEJIOBEKa COYETaHUs TOKA M BPEMEHU €ro MPOXOXKICHUS MpH
3aMBIKAHUSIX HA KOPITYC UM CHUXKEHHE U30JISIIUUA HIXKE ONPEEICHHOTO 3HAUCHUSI.

N3o0ampoBanHasi HeiliTpadab - HeWTpanb TpaHchopmaTopa WM TeHepaTopa, He
MPUCOEINHEHHAS K 3a3€MJISIIOLIEMY YCTPOMCTBY WJIM MPUCOCAUHEHHASI K HEMY 4EpPeE3
OOJIBIIIOE COMPOTUBICHHUE MPUOOPOB CUTHANM3AIUU, U3MEPEHUS, 3alIUThl U APYTUX
AHAJIOTUYHBIX UM YCTPOMCTB.

NM3onsimust  3jeKTpMuYeckass —  Ccrmocod  MpeaoTBpamieHus  00pa3oBaHUS
AJEKTPUYECKOTO KOHTAKTa MEXAY YacTsIMU 3JEKTPOTEXHUYECKOTO YCTPOMCTBa, a
TaK)Ke JUAJICKTPUUECKUE MaTepuaabl U W3ACIUS U3 HUX IENH, IPUMCHSIEMbIC s
9TOH IIEJIH.

HCeTOYHMK DJJIEKTPHYECKON DJHEPIrMH - 3JeKmPOmexXHuueckoe yCmpoucmeo,
npeoOpasyroniee pa3IuyHble BUbI SHEPTUH B JIEKTPUUECKYIO SHEPTHUIO.

Kabean 31exkTpuyeckuii — ogHa win 0ojiee U30JUPOBAHHBIX KU (MIPOBOJHUKOB),
3aKJIIOUYEHHBIX, KaK MPABUJIO, B METAJUIMYECKYIO MM HEMETAJUIMYECKYIO 000JIOUKY,
MOBEPX KOTOPOM B 3aBUCHUMOCTH OT YCJIOBUH MPOKIAIKH U KCILUTyaTallUH MOXET
MMEThCSI COOTBETCTBYIOIIMI 3alIUTHBINA MOKPOB, COAEPKAIIUM B OTACIBHBIX CIydasx
1 OPOHIO.

Kiace HarpeBOCTOMKOCTM  M30JSALUUMM — Tpynna 3JIEKTPOU3OJISIAOHHBIX

MaTepuanoB, o00JaJarolMX OJWHAKOBOM TEpMHUECKOM CTOWKOCThI0. Kitaccsl

HAarpeBOCTOMKOCTH H30JSIMUA O003HAYAIOT MPOMUCHBIMU OYKBAaMH JIATUHCKOTO

andaBuTa, MOPUYEM KaXKIOMY KIJIACCYy COOTBETCTBYET MpeJeibHas JIOMyCTUMAs
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temmneparypa (rpagyc Lenscust): Y —90, 4 — 105, E— 120, B— 130, 4 — 155, H— 180.
Kiace  HanmpstkeHMsi  JJIEKTPOOOOPYAOBAHUSI —  yPOBEHb  HANPSKCHHS
AJEKTPUYECKOM CHCTEeMBI, I paboThl B KOTOPOM TMpeIHA3HAYEHO JaHHOE
AIEKTPOOOOPYI0BAHUE.

KHonka ynpaBieHusi — 3JEKTPUUECKUU ammapaT ¢ OJAHUM WM HECKOIbKHUMHU
IpyINIaMy KOHTAaKTOB JJisi 3aMbIKaHUS M pa3MbIKaHUS IENel  yIpaBlICHHUS;
MOHTHUPYETCS Ha IUTAX WIN MyJIbTaX yIPaBICHUS.

Kommytauusas — (oT naT. commutatio) TpolecC MEPEKIIOUEHUSI SIECKTPUUYECKUX
1erned, KOTOPBIM, Kak TMPaBUJIO, COMPOBOXKIACTCS TIEPEXOMAHBIMU MPOIECCAMH,
BO3HHKAIONUMU BCIIEACTBUE TIEPEPACTIPEICIICHAS] TOKOB M HAMIPSKEHUH.

KoMmiiekTHOe  3JIeKTPOTEXHHYECKOe YCTPOMCTBO —  DIIEKTPOTEXHUYECKOE
YCTPOMCTBO 3aBOACKOr0 U3roToBieHusa. I[lpeacrtaBnsier coOOW COBOKYIHOCTH
ANEKTPUUYECKHUX allapaToB, IPUOOPOB U JPYroro 3JIEKTPOOOOPYTOBAHUS, KOTOPOE
CMOHTHPOBAaHO Ha €IWHOM KOHCTPYKTMBHOM OCHOBE W IMPEIHA3HAYCHO IS
BBITIOJTHEHUSI OJHOW WM HECKOJIbKUX W3 CIEAYIOMUX (QYHKIUI: YIpaBIeHHUS,
pacrpezienieHus, TpancpopMaliim, 3ailuThl, U3MEPEHUS, CUTHATU3AIUY.

KoHTaKT 3JIeKTPUYECKHMH — TMOBEPXHOCTh CONPUKOCHOBEHUS COCTAaBHBIX YacCTeu
AIEKTPUYECKOM IIeTH, 00JIaaromas JIEKTPUIECKON MPOBOIUMOCTHIO.

KonTakTHOE COeaMHeHHe —  KOHTAKTHBIM  y3€1  JJIEKTPUYECKOM  ILIEIH,
MPEIHA3HAYCHHBI  TOJIBKO  JUIi  NPOBEICHUS  DJIEKTPUYECKOTO0  TOKA U
HENPEeIHA3HAYEHHBIN 111 KOMMYTAllUH 3JICKTPUUECKON e

KoHTakTop — »>JeKTpuYecKuid anmapar, NpeJHAa3HAYEHHBIM Uil TPOBEACHUSA
ANEKTPUYECKOTO TOKA M JAUCTAHUMOHHOW KOMMYTAlMHM CHIIOBBIX 3JIEKTPUYECKHUX
ueneit Hu3koro (10 1000B) HanpsxeHust.

KonTpossiep — MHOTOMO3UIMOHHBIN 3IEKTPUYECKUN anmnapar, NpeaHa3HAYEHHbIN
JUIS KOMMYTaIlMKM CHJIOBBIX IIEMEH 3JIEKTPOOOOpyA0BaHUS.

KopoTkoe 3ambikanne — IpeHAMEPEHHOE WIH CIy4alHOE COeIMHEHUE JABYX TOUEK
AIEKTPUYECKOM IEMU Yyepe3 MPEeHeOpEeKMMO MaJIOe€ COITPOTUBIICHHE.

MaTtepuaja nNpoBOAHMKOBBINH — MaTepuai, 00JadalomKii CBOMCTBAMU MIPOBOJHUKA U
MpeIHa3HAYCHHBIN 71 W3TOTOBJICHUS IPOBOJOB, KaOEIBHBIX M3JICIUM W
TOKOBEIYIIUX JETAJICH.

Marepuau NMPOBOJAHUKOBbIH OuMeTaLIIMYeCKH il - MHOTOCJIOMHBIN
MMPOBOJHUKOBBIA MaTepuall, COCTOSAIIMM M3 JBYX CJIOE€B META/IOB, MOBEPXHOCTH
KOTOPBIX HAXOAATCS B COCTOSTHUM MOJIEKYJISIPHO-aTOMHOT'O CLETUICHUS.

Matepuas MNPOBOAHUKOBBIH BBICOKOI0 CONPOTHBJIEHUSI — IIPOBOIHUKOBBIN
MaTtepuail C YICJIbHBIM JJICKTPUYECKUM CONPOTHUBICHHEM TIPU HOPMaJbHBIX
ycaoBusix HEe MeHee 0,3 MKOM M.

Martepuas mNPOBOAHUKOBBIN BBICOKOH TMPOBOAUMOCTH - IPOBOJHHKOBBIN
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Matepualnl C YIEIbHBIM JJIEKTPUYECKUM COMPOTHUBICHHUEM TPU HOPMAJIbHBIX
ycinoBusix He 6oinee 0,1 MkOm-M.

Harpy3ka sjexktpuueckass — 000l NpHEMHUK (TOTPEeOUTENb) SJIEKTPUUYECKON
SHEPTUH B AIEKTPUUYECKON LIETIH.

HeiiTpaab - o00mas To4Yka COEIMHEHHBIX B 3Be3Jy OOMOTOK (3JIEMEHTOB)
AIEKTPOOOOPYI0BAHMUSL.

OTtka3 — HapylieHue padoToCIOCOOHOCTH U3/IEITHSI.

ITapamerp — BenuuMHA, SABIAIOIIAACS XAPAKTEPUCTUKOM CUCTEMBI, TEXHHYECKOTO
YCTPOWCTBA, SBJICHHS WM IpoLecca.

Ileperpy3ska — Harpy3ka (unau BbIpaOaThiBaeMasi DJIEKTPUYECKas MOIIHOCTb),
MPEBOCXOSINIAST HOMUHAIBHYI0 MOIIHOCThH AJIEKTPOYCTAHOBKH WJIM OJIHOTO U3 €€
AJIEMEHTOB.

IlepenanpsizkeHMe — HEHOPMAJIbHOE HANPSDKEHUE MEXKAY JBYMs TOYKaMH
ANEKTPOYCTAHOBKHU, IPEBOCXO/SIIEE CAMOE BEICOKOE pabouee HalpsHKEHHE.
IlpueMHMK 3JJIeKTPUYECKOl 3JHeprum (dJICKTPOINPUEMHHUK) - arfmapart, arperar,
MEXaHU3M, MpeJHA3HAUYCHHBIN MJisi TpeoOpa3oBaHUsl SJIEKTPUUECKON HHEPruu B
JIPYroM BUJ SHEPIUHU.

Pe3ucrop — (OT naT. resisto — CONPOTUBIISIIOCH) BJIEKTPOTEXHUYECKOE H3JEIHE,
OCHOBHOE (DYHKIIMOHAJIbHOE Ha3HAYEHUE KOTOPOT'O OKa3bIBaTh U3BECTHOE AKTHUBHOE
CONPOTHUBJIICHUE IIIEKTPUUECKOMY TOKY.

Pesie 3nexTpuueckoe — (ot ¢p. relayer - cMEHUTb, 3aMEHHUTH) YCTPOUCTBO sl
aBTOMATUYECKOM KOMMYTAIlUU JJIEKTPUUYECKUX IIeNeld MO CUTHAIy H3BHE, amnmapar
JUIS CKAaYKOOOPa3HBIX M3MEHEHHH 3HAYEHWM IapaMeTPOB B BBIXOJHBIX IEMSAX IMPU
3a/IaHHBIX 3HAYEHUSX BO3MYIAIOIIUX BEIUYUH.

Pesie »>jleKTpOMAarHuTHOe — DJJICKTPOMEXaHHMYECKOE pesie, padoTra KOTOpPOro
OCHOBAaHAa HA BO3JIEHUCTBUU MAarHAUTHOTO MOJIA HEMOABUKHOI OOMOTKHY HA MOIBUKHBIA
(heppOMarHUTHBIN JIEMEHT.

CuiioBasi jieKTpU4ecKasi Henb - JJIEKTPUYECKas IeMNb, COJepKalias 3JIEMEHTHI,
(yHKIIMOHAIBbHOE HAa3HAYEHHUE KOTOPBIX COCTOMT B MPOU3BOJICTBE WIIM Tepeaayde
OCHOBHOM YacCTU JJIEKTPUUYECKOW IHEPTHH, €€ paclpeieieHuu, NpeoOpa3oBaHUU B
IpYyrod BHJI DHEPTUU WIM B DJIEKTPUUYCCKYIO DHEPTUI0 C IPYTUMHU 3HAYCHUSIMH
apameTpoB.

Cxema npuHOUNHUAJIbHAS (MOJHASI) — CXEMa, OMNPEACIAIoNIas MOJHBIA COCTaB
AJIEMEHTOB M CBSI3€M MEXIY HHMU M, KaK TMPABWIO, [JAlOMAs JETAIbHOE
MPECTABIECHNUE O MPUHIUIIE ACHCTBUS U3 EIINSI, YyCTAHOBKHU.

CxeMa 3jieKTpHUYeCKOH Lenu — rpaduueckoe U300pakeHUe SJCKTPUUECKOM IIeMH,
cojieprKallee yCIOBHbIE 0003HAUCHHUS HJIEMEHTOB, U MOKA3bIBAIOIIEE UX COCIMHEHUE.

Tok yTe4KHu — JIEKTPUYECKUAN TOK, ITPOTEKAOIINHI 110 U30JIALUNA CETH.
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®a3a — (B dJNEKTPOTEXHUKE) OJHA W3 DIEKTPUUYECKUX IIeTel, BXOJAIlas B COCTaB
MHOroa3HOM Ilenu, Xapakrtepusyromascs caBuHyto mno BpemMenun OJJ[C
(HampsKEHUEM ) 10 OTHOIICHUIO K IPYTUM 1emnsaM (¢pazam).

Hlur — HU3KOBOJBTHOE 3AIMIIEHHOE KOMIUIEKTHOE YCTPOMCTBO, COCTOSAIIEE W3
HECKOJIBKHUX IIKa(OB.

JuleKTpUYecKasi Uenb — COBOKYNHOCTh YCTPOMCTB, NPEAHA3HAYEHHBIX IS
MPOXOXKACHUS AJIEKTPUUYECKOTO TOKA, SJIEKTPOMArHUTHBIE MPOLECCHl B KOTOPBIX
MOTYT OBITh OMMCAHBI C TOMOIIIBIO MOHATHI 00 DJIC, cuiie Toka U HanpsHKEHUH.

DJIeKTpUYeCKoe CoeTMHEeHNe — COCTMHEHUE YIaCTKOB DJICKTPUUYECKOM TN B y3ell.

duekrpoasuxymas cuia (I3AC) — pa3HOCTh NOTEHIHMAIOB HA KOHIIAX IPOBOJAHUKA,
BO3HUKAIOIIAsl BCIEJACTBUE €ro IMEPEeMElIeHUss B MarHUTHOM MoJie (Hampumep, B
reHepaTopax) WIM HAaXOXJEHUS B MEPEMEHHOM MArHUTHOM Iojie (Hampumep, B
TpaHcopmaropax).

JJIeKTPOTeXHHYEeCKoe  ycTpoiicTBO (DY) —  [POMBIIUICHHOE  U3JCIHE,
MpeAHA3HAYCHHOE JUISl BBIMOJHEHUSI ONpPEACTICHHONM (YHKIUMU MNpU PEIICHUN
KOMIUIEKCHOM  3aJjayd  MPOU3BOJICTBA, PACOPEACIEHHUS W  HCHOJIb30BaHUS
AIEKTPUYECKOU SHEPTHH.

DJIeKTP000OPYI0BAHHE - COBOKYITHOCTH DJEKTPHUUYECKUX YCTPOMCTB, O0BEIMHEHHBIX
obmmmu npu3Hakamu. [Ipu3HakaMu 0ObEAMHEHHS B 3aBUCHUMOCTH OT 3aJa4 MOTYT
OBITh: Ha3HAYCHUS, HAIPUMEDP, TEXHOJOTUYECKOE; YCIOBUS MPUMEHEHHUS, HAIIPUMED,
B TPOIUKAX; MPUHAICKHOCTh OOBEKTY, HaPUMEP, CTAaHKY, 1IEXY.

duektpoodopynoBanue [[[OCT P MOK 61140-2000, nyaxt 3.3] - JlrobGoe
o0opy0BaHMe, MpeaHA3HAYEHHOE JUIsl MPOU3BOJCTBA, MpeoOdpa3oBaHUs, Mepeaayu,
aKKyMYJIMUPDOBAaHUS, PACHpEACIICHUS WU MNOTPEOJCHUsT SIEKTPUUYECKON HHEpruu,
HallpuMep MalllMHbl, TpaHc(OpMaTOpbl, almaparbl, H3MEPUTENIbHbIE MPUOOPHI,
YCTPOMCTBA 3aIUTHI, KaOeJIbHasi MPOAYKIUs, OBITOBBIE SJIEKTPONPUOOPHI.

DJIEKTPOYCTAHOBKA —  COBOKYIHOCTh  MAaIllMH,  amnmnapaTroB, JIMHUM WU
BCIIOMOTaTEJILHOIO0 00OpYAOBaHUS (BMECTE C COOPYXKEHUSAMH M TOMEIICHUSMH, B
KOTOPBIX ~ OHM  YCTaHOBJIEHBI),  MPEIHA3HAYEHHBIX  JJi1  I[POU3BOJICTBA,
npeoOpa3oBaHus, TpaHcpopmaluu, Nepedadyu, pacnpeieieHuss SJICKTPUUYECKON
SHEPTUH U NpeoOpa3oBaHusl €€ B IPYTHe BUbI SHEPTUH.

JHeproyctanoBka - KomIuiekC B3aMOCBA3aHHOTO OOOpPYJOBaHUS U COOPYKEHUH,
npeAHa3HAUYCHHBIN AJIsI TPOU3BOJICTBA WU MPEe0Opa30oBaHus, epeaadn, HaKOIICHHUS,
pacnpenenenus win notpednerus sueprun [[OCT 19431, cratbs 24].

DJIEKTPOYCTAHOBKA = DHEProyCTaHOBKA, MpPEIHA3HAYEHHAS JUISl IPOU3BOJACTBA WJIU
npeoOpa3oBaHus, Mepeady, paclpeleNeHus WM NOTPeOJeHUsI SIEKTPUUECKON
sHepruu [['OCT 19431, craresa 25].

SIMK 3JIeKTPOTeXHUYeCKHH — 3alIUIIIEHHOE HU3KOBOJIBTHOE 2IeKMPOMEXHUUEeCKoe
ycmpoiicmeo, TIpeIHa3HAYeHHOE ISl COCJAMHEHMS WJIM Pa3BETBICHUS IPOBOJIOB,
Kabee.
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