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OBIIUE CBEJEHUSA
PeJie - anexkmpuueckoe pene ycmpoiicmeo, 8 KOmopom npu 00CHUNCEHUU ONPEOEeTeHHO 3HAYEHUA 6X00HOU
8EIUYUHDL, 6bIXOOHASA 6EITUYUHA USMEHACHICA CKAUKOM — BbIXOOHbIE KOHMAKMbL TUOO0 3AMBIKAIOMCA — 6

YRPAenaemou yenu

nosensaemcsa mok (Hanpssicernue), 1uoo

PaA3MblIKArOmcsH. Pene IMPUMCHAIOT B LCIIAX

ynpasJieHHs ¢ TOKOM MeHee 1 A. BxonHoi

BEJIMUUHOU peJie MOTYT OBITh MEXaHUYECKHUE,
TEIUIOBBIE, SJIEKTPUUECKHUE U JPYTUE BHENTHUE BO3JCUCTBHUS.

[IIupokoe pacpocTpaHEHHUE MOJYUYUIIN JEKTPUIECKHUE peiie (3JIEKTPOMArHUTHBIC, MATHUTOJIEKTPUUECKHUE,
ANEKTPOJMHAMUYECKUE, UHIYKIIMOHHBIE), KOTOPBIE pearupyroT Ha U3MEHEHUsI TOKa (HanpsHKeHUs) B OOMOTKE
yrnpaBieHus (HaMarHuuMBaroeid 00MoTke). MHoOrue 3JeKTPOMarHuTHBIE PeJie UMEIOT HECKOJIBKO KOHTAKTHBIX

nap, TOra UX UCIONB3YIOT ISl YIIPABICHUS

HCCKOJIbKUMH JJICKTPUICCKUMHU L CIIAMH.
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TpaHc(hOpMaTOpOB, TMHUM Mepeay, pa3IuIHbIX TPUEMHUKOB.
PeJie mo croco0y Bo3aeiicTBUSA

[To criocoOy BO3IEMCTBUS UCTIOJHUTENBHOTO AJIEMEHTA PEJI€ HA YIPABIIEMYIO BEJIUYMHY Pa3IMYaOT:

- pefie npsmo2o 0eucmaus, B KOTOPbIX UCTIOJHUTEIbHBIN 3JIEMEHT (Y 3JIEKTPOMEXAHUYECKUX PEIe
VCIIOJTHUTEJIbHBIM 3JIEMEHTOM SIBIISIETCS MOJBH>KHAS KOHTAKTHAs CUCTEMA) HEMOCPEACTBEHHO BO3/ICHCTBYET

Ha LIEMb YIPAaBICHUA,

- péjle KOC6EHHO20 deﬁcmewz, B KOTOPbIX HWCHOJHUTEIbHBIN DJIEMEHT BOBI[GfICTBYGT Ha KOHTPOJIHUPYCMYIO

LCTIb YCPE3 APYTUC allllapaThl.

PeJsie mo cnnoco0y BKJIIOUYEHUS BOCIIPUHUMAKOLIET0 3JIEMEHTA

ITo CHOCO6y BKIFOUCHU S BOCIIPUHHUMAIOIICTO 3JICMCHTA PA3JIMYAKOT nepeuydrnvle, 6nMopudrsble U NPOMENCYMOYHblE

perne.

BOCHpI/IHI/IMaIOH_II/IM SJICMCHTOM JJICKTPOMAIrHUTHBIX PCJIC ABJIACTCA SJICKTPOMAIrHUT, Hp606p33y10m1/1ﬁ

YIPaBISIONIMNA TOK (HAMPSHKEHUE) B MIEPEMEIIEHUE SIKOPS OTHOCUTENIHHO sipMa.



Pene, peacupyrowue na snekmpuyecxkue geauyunbl, MOKHO MOAPA3AETUTh HA TPU TPYIIIBL:
pelie, pearnupyroire Ha OJIHY SJICKTPUUECKYIO BEJIMYMHY: TOK WM HAMPSIKECHUE;

peie, pearupyromuc Ha ABC SJICKTPUUICCKHUC BCJIIMYUHBI: TOK U HAIIPSKCHHUEC CCTU UJIN JIBA

Hanpsbkenus Ul u U2, kax10e U3 KOTOPBIX SBISETCS JUHEHHON (DYHKIMEN TOKA U HAMPSXKEHUS CETH;

pene, pearupyrouue Ha TP Wi OOJIbIIE SJICKTPUUECKUE BEIIMUUHBI, HATPUMEP: TPU TOKA U TPU HAMPSIKEHUS

CE€TH, UJIN HECKOJIBKO Haprl)KCHI/IfI, MNpCACTABJIAIOIINUX JIMHECHHBIC (I)YHKHI/II/I TOKOB M HAIIPSAKCHUA CCTH.

K nmepBoii rpyrmme oTHOCATCS pelie ToKa u pene HanpsikeHus. Ko BTopoit mpuHaiexar oqHodasHbie pene:
MOIITHOCTH, COMTPOTUBIICHUSI U HEKOTOPHIE Apyrue. K TpeThei oTHOCITCS TpexdazHble peie MOITHOCTH,

MHOTro(a3HbIe pejie COMPOTUBICHUS U APYTHUE YCTPOUCTRA.

B nanHO# NeKMU paccMaTpUBaIOTCS HAMOOJIEE paCIPOCTPAHEHHBIE PUHIUIIBI YCTPONCTBA OCHOBHBIX THUIIOB

SJICKTPOMCXAHNYCCKUX PCJIC, IPUMCHACMBIC BO BCCX BUAAX 3allIUT.

[IpuHIMTIBI AEHCTBUS U YCTPOUCTBO petie, MPeIHa3HAUYCHHBIX JIJI OTJAEIbHBIX 3alUT: Ju(depeHInaIbHbIX,

AUCTAHIMUOHHBIX U APYIUX — PACCMATPUBAIOTCS B I''IaBaX, IIOCBAILICHHBIX 9THUM 3alllUTaAM.



Ko3¢ppuumuent Bo3zBpara peie.
DTO OTHOLIEHHE TOKA BO3Bpara K TOKy cpabarsiBanust K=IB/Icp

s yBenuuenus KB He00X0AMMO MaKCUMAaJIbHO COJIM3UTH TSATOBYIO M IPOTUBOJAEHCTBYIOIIYIO
XapaKkTEepUCTUKH .B perne, kak nmpaBuiio, OCHOBHOE MPOTUBOICUCTBYIOIIEE YCUIIME CO3AAETCS BO3BPATHOM
NPY>XUHOMU. Y CUIIME KOHTAKTHOMN MPYKUHBI HEBEJIUKO, U MPU pacCMOTpeHUU ko3 PuiineHTa Bo3BpaTa um

MOYHO ITpeHEOpEYb.

Jls momydenust BeIcokoro KB mpoTHBOACHCTBYIOIAS XapaKTEPUCTUKA JOJDKHA OBITh TAKOM JKe
P

HEJIMHEWHOM, KaK U TAroBas. 11 MaKCUMaJIbHOTO COIMKEHHUS TATOBOU U

MPOTUBOJACHUCTBYIOILIECH XapAKTEPUCTHUK MOCIEAHEN MOKHO MPUIATh HEJTMHEHHBIN

xapakTtep. J{oOuTbCst 3TOTO yaaeTcst IIEHOM CI0KHBIX KOHCTPYKTUBHBIX PEIICHUM,

CHUKAIOIINX HAJIEKHOCTH pelie .(MIPOTUBOACHCTBYIOIIEE YCUITUE CO3/IaeTCs

HECKOJIBKUMHU HpY)KI/IHaMI/I). Takue PCIICHUSA IIPUMCHAIOTCA PCAKO.

B npocreitnieM ciiydyae v rpu 0JHOM MPYKUHE PEKOMEHTYETCSI BRIOMPATh €€ ¢ HauOOJIbIIENH BO3MOXKHON
KECTKOCThIO, YTOOBI MPOTHUBOICUCTBYIOIIAs XapaKTePUCTUKA COBIIaJajia C KacaTeIbHOM, MPOBEICHHOMN K

TATOBOW XapaKTEPUCTUKE TTPpU O = OH.



Toxosbie pesie (Pesie MAaKCHMAJILHOTO TOKA).

B MCPBYIO OUCPCAb TOKOBBIC PCJIC JOJIZKHBI OTrpaHUYUBATb MaKCHUMaJIbHBIN TOK B

CETH M OTKJII0YATh MOTpEOUTENEH,
KOrJa B Iipoiiecce paboThl HACTyMaeT

IMPEBLIICHUC CI'O ITOPOT'OBOI'O

3Ha4YeHUs. JlaHHbIE yCTPOUCTBA
yCTaHABIIMBAIOTCS B peJICHHbIE
mKkadsl 1 00ECIEYMBAIOT 3aLIUTY HE
TOJIBKO OT MEPETPYy30K, HO U OT
KOPOTKHX 3aMbIKaHUM, BOSHUKAIOIINX

N3-3a PAa3JIMYHbIX TCXHUYCCKUX

HEHCITPABHOCTEM.



Bropuunsie pene nmoakIoyaTcs yepe3 TpaHchopmMaTop TOKa, YyCTaHABIMBAEMbIN HEITOCPEACTBEHHO Ha IITUHY
MUTaHUS WK KUy TUTaroiiero kademns. TpanchopmaTop Toka nmpeodpa3yeT TOK B MEHBIIIYIO CTOPOHY 110
BEJIMYMHBI, BOCIPUHUMAEMON TOKOBBIM pesie. M Tak Kak TOK MOCTYIAOMIMK HA KOHTAKTHI PEJIe TPONOPLUHUOHATIEH
TOKY IPOTEKAOIIEMY B KOHTPOJIUPYEMOM IIPOBOIHUKE, TO ISl KOHTPOJIS 34 BEIMYMHOM 3TOT0 TOKA MOYKHO
HCII0JIB30BaTh pelie ¢ HeOOIBIINM TOKOBBIM aAuanazoHoM. Hanpumep, Tpanchopmartop Toka ¢ kpatHocThio 100/5
MO3BOJIAET KOHTPOJMPOBATh BEIMUUHY TOKa B ceTr 10 100 A, ncnonb3yst Aysi 5TOro TOKOBOE PeJie ¢ JOIMYCTUMON

BEJIMYMHON MAaKCUMAaJIbHOTO TOKA PABHOU S5 A.

MakcumaJjibHble pese Toka PT40 npennazHaueHbl s

HCTIOJIb30BAHUS B CXEMaX PEJICHHOM 3alIUThl U aBTOMATHUKH.
OTH pese pearupyroT Ha HOBBIIICHUE TOKA B KOHTPOJUPYEMOH
LIETN U SIBJISIFOTCSL pEJIe KOCBEHHOTO ercTBUS. KOHCTpyKIns

pene makcumanbHOro ToKa PT40 nmokasana Hu puc.




Pene cocTtout u3 caeayrommnx OCHOBHBIX 3JIEMEHTOB: 11 —

00pa3HOro CTaIBHOTO CEPICUHMKA | C YCTaHOBIICHHBIMHU

HA HEM KaTYIIKaMHU TOKA 2, MOJBUKHON CHCTEMBI,
COCTOAIIEH U3 AKOPSA 3, MOJBUAKHOIO KOHTAKTa S5 1

racuTens Koiebanuit (Bubpanuun) 22, amroMUHUEBON

CTOMKH 23, ynopoB JIeBOT0o 6 U MpaBoro (Ha puc.He

MOKa3aH), U30JISIIUOHHON KOJOAKU 9 ¢ pacrooKEeHHBIMU

Ha HEeH ABYMS ITapaMU HCIIOABUIKHBIX KOHTAKTOB Tn 8,

PETYJINPOBOYHOIO y3Jia , COCTOAIICTO U3

npyxunozaepxkarens 10, daconnoro BunHTa 11 ¢

HACaXKEHHOMW HA HErO Pa3pe3HOM ECTUTPAHHOU BTYJIKOU
r) 12, npOTUBOIENCTBYIOWIEN CIMPATBHON NPYKUHBI 14 1

NpYy>XUHALIEH maitosl 18, mkansl yctaBok 13 u ykazaTenst ycTaBku 14, KOHTaKTHBINA y3€J, COCTOSIIIUHN U3

HETOABYKHOTO MPYKUHSALIET0 KOHTaKTa 19, Ha 0JTHOM M3 KOHIIOB KOTOPOTO MpHUBapeHa cepeOpsiHas 0JIOCKa,

nepeanero ynopa 20 u 3aaHero ruokoro ymopa 21.



Korpma sanexrpomarHutHas cuia pese MpeBbIIacT MEXaHUYECKYIO CUITY TIPYKUHBIL, IKOPb IPUTITUBAECTCA K
AJIEKTPOMArHuTy. [Ipr 3TOM OABUKHBIA KOHTAKTHBIM MOCT 3aMBIKAET OJHY I1APYy HEMOABUKHBIX KOHTAKTOB H
pa3MBIKaeT BTOPYIO mapy.

Pene npennazHayeHo 17151 KPEIUICHUS B BEPTUKAIBHOW MIIOCKOCTH, OTKJIOHEHHE OT BEPTUKAIBHOTO MTOJI0KEHHUS
M3-3a HEYPABHOBEIIEHHOCTH ITOJIBUKHOU CUCTEMBI PEJIE MPUBOJAUT K JOMOJHUTEIBHON OTPEMTHOCTH.

C ochlo sIKOpS CBsI3aH racutelb BuOpanuu 22 (racutesib Kojie0aHui) B BUAE TOPOUIA, 3aMIOTHEHHOTO KBAPIEBHIM
neckoM. [Ipu 11000M YCKOpPEHUHU SIKOPS U CBSI3aHHOW C HUM TMOJBHXKHOM CUCTEMBbI YaCTh KUHETUUECKON dHEPTUU
TPATUTCS Ha MPEO0JICHUE CUJT TPEHUS MEXKy TTecunHKa MU. C MOMOIIBIO TaCUTEJISI BUOPALIMM YMEHBIIIAIOTCS

BI/I6paI_II/II/I KakK Bceu HOI[BI/I)KHOI>'I CUCTCMBbI, TaK 1 KOHTAKTOB IIPHU UX BKIKOYCHHUU. s

I
Toxk cpabaTbiBaHUs PETYIUPYETCS 3a CUET UBMEHEHUS HATsTa CIUPaIbHOU g @ C‘j
H L4 ~ 4 @F— L
POTHUBOJEUCTBYIOIIEH MPYKUHBI 4, KOTOpask MPUKPEIUICHA K SIKOPIO C x1 %2
E—y
MOMOIIIbI0 XBOCTOBUKA 16. HaTar npyxunsl pukcupyetcs ykazarteiaem 14. ® ®

OO6MoTKa pene 2 pa3duTta Ha JIBE CEKIIMH, KOTOPbIE MPU HEOOXOAUMOCTH MOTYT
OBITh COEMHEHBI TIOCJIEIOBATEIILHO WUJTU TTapalIeNIbHO.
YcraBka cpabateiBanus pese cepur PT40 mnaBHO peryiaupyeTcst HaTs>KeHHEM MPYKUHBI U CTyIeHYaTo -

MNCPCKIHYCHUECM KAaTYIICK OOMOTKHU C HOCHCﬂOB&TGHBHOﬁ CXCMbI Ha I1apaJUICIbHYHO.
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[Ipu nepexItoueHnH MOCIeI0BATEIbHOTO COSIMHEHHS CEKIIMIT OOMOTOK Ha MapaljieibHOE TOK CpabaThIBaHUS
yBeIIMUMUBaeTcs B JBa pa3za. [llkana ycraBok oTrpagynupoBaHa Jjisl IOCIEI0BATENBLHOTO COCTMHEHNS CEKIIUI
KaTyIlIeK.

Pene Beimyckarorcs Ha Toku oT 0,1 10 200 A. Ilpenenbl ycTaBOK TOKOB cpaOaThIBaHUs pelie PU
MOCJIEIOBATEIIBHOM coeTMHEeHNH KaTyek coctaBisatoT 0,1 - 100 A, mpu nmapamnensHom coequaennn — 0,2 - 200
A. TexHHUeCcKHE XapaKTepUCTUKH pelie Toka cepun PT40 npuBeneHs! B Ta0II.

Bpems cpabateiBHus He 6osee 0,1 ¢ npu Toke 1,2Icpad u He 60mee 0,03 ¢ mpu 3Icpad. Bpems Bo3BpaTa — He
ooinee 0,035 ¢. Macca peine He 6oiee 3,5 kr. [ToTpebasemass MOIITHOCTh 3aBUCUT OT UCIIOJTHEHUS pelie.

KoHTakThl pene npeaHa3HavyeHsbl IS KOMMYTAaIMU B IIETH TOCTOSIHHOTO TOKa MOITHOCTHIO 60 BT, B 11enu

MEPEMEHHOTO TOKa Harpy3ku MOIHOCTHIO 300 BA nipu nanpsbxkenun ot 24 10 250 B u Toke no 2 A.

Tabnuna 1. Texauueckue xapakTepUCTUKU peie Toka cepun PT40

IlocaenoBaTebHOE COETUHEHHE KaTyYHICK

Tun peae Ipenessl ycTaBok, A Tepmuuyeckasi CTOMKOCTD, A
Tok cpabarbiBanus, A
NJIATEIBHO B Teuenuu 1 ¢
PT40/0,2 0,05...0,2 0,05...0,1 0,55 15
PT40/0,6 0,15...0,6 0,15...0,8 1,75 50
PT40/2 0,5...2,0 0,5...1,0 4,15 100
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PT40/6 1,5..6,0 1,5..3,0 11,0 300
PT40/10  [2,5...10,0 2,5..5,0 17,0 400
PT40/20  |5,0..25 5,0...10,0 19,0 400
PT40/50  [12,5...50 12,5..25 27,0 500
PT40/100 |25...100 25...50 27,0 500
PT40/200  |50...200 50...100 27,0 500

XapaKTepI/ICTI/IKa Cpa6aTBIBaHI/I$I — HE3aBUCHMaAH.

12




Pesie MakcumMaabHOro Toka cepuii PT-80 u PT-90. [IpuMeHstOTCS B yCTAaHOBKAX IMEPEMEHHOTO TOKA JIJIA

3aIUTHI AMEKTPUUECKUX MAIIUH, TPaHC(HOPMATOPOB U JIMHUI NIEpeaaun NMpHU Meperpy3kax u KOPOTKUX

3aMBbIKaHHUAX.

7 PE/ME TOKA W13
wPT-86/2YXN4 g

®  PEAE TOKA . & SN B %5 WA
mPT—EEI'.E‘JK.ﬂJ ; : i R A i 1V50H:

KERTHOCTE TOHE CPABATEIR.
CAENAKG B CEEP MALDE 14 ISR

lnnn:'rl TDIH- bt
i .————

v'" um
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Pene PT — 80 BBINOJHEHO HA UHAYKIIMOHHOM MPUHIIMIIE B KOMOWHAIUY C 3JIEKTPOMArHUTHBIM 3JIEMEHTOM U
MMEET OTPAHUYECHHO 3aBUCUMYIO XapPAKTEPUCTHUKY BBLIEPKKU BpEMEHH. VIHIYKIIMOHHBIN 3JIEMEHT MO3BOJISIET
C ITOMOIIBIO BPAIIAIOLIETOCS JUCKA W HECIIO)KHOW KHHEMATHUKHU OCYILECTBIISITh BBIAEPKKY BPEMEHU.
DJIEKTPOMArHUTHBIM 3JIEMEHT MO3BOJISET MpU ToKax K3 oCyIIecTBISITh MTHOBEHHOE CpabaThIBaHUE PEIIe, TO

CCTb IIPOU3BOAUTHL OTCCUKY 3al[MITACMOTO O60pYI[OBaHI/I$I OT UCTOYHHUKA DJICKTPOSIHCPIHUH.

Bpamaronmii MOMEHT, IEMCTBYIOIINN HA JUCK UHIYKIMOHHON CUCTEMBI, CO3AaE€TCA 3 CUET
B3aUMOJICHCTBUS MEXIY CABUHYTHIMU B MPOCTPAHCTBE U MO (Da3e MarHUTHBIMU MMOTOKAMH U

HHAYKTUPOBAHHBIMU B TUCKC TOKAMMH.

J171s1 ToTydeHust IBYX MarHUTHBIX MIOTOKOB, CABUHYTHIX B IPOCTPAHCTBE | MO (hase, MOTFOCHI
AJIEKTPOMArHUTa PaCIICIUISFOTCS Ha JIBE YACTH, HA OJHY U3 KOTOPHIX HACAKUBAKOTCS KOPOTKO3aMKHYTHIC
BUTKHU (3KpaHUPYIOT). BUTKM M3roTaBIMBAIOT U3 TOJICTOM MeaHOM MpoBOJIoKHU. [1o cylecTBy — 3T0 MeIHOE
KOJIBIIO, ¥ TOK, KOTOPBIW MPOTEKAET IO KOJIbILY, OTCTAET OT 3.1.C. Ha 90°, TO €CTh HOCUT UHYKTUBHBIN
xapaktep. [I03ToMy NOTOKH, BBIXOJAIINE COOTBETCTBEHHO U3 3KPAHUPOBAHHOW U HEAKPAHUPOBAHHOM

4acTer MOJII0Ca, CO3/1at0T B IMCKE 3./1.C., CAIBUHYTHIE BO BPEMEHU U B MMPOCTPAHCTBE.
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NuaynupoBaHHbIE 3.]1.C. CO3/IaI0T B JUCKE TOKU, KOTOPHIEC, B3AUMOJICHCTBYSI C MATHUTHBIMHA TOTOKaMHU,
00yCIIaBIMBAIOT MOSABJIEHUE Bpalllatolero MoMeHTa MBp. MBp mponopiiioHaieH KBaapaTy TOKa U
HaIIpaBJICH IO MPaBUJTY JIEBOM PYKH OT OCH OTIEPEKAIOIIETO K OCHU OTCTAIOIIETo MoToKa. Takum oopazom,
IVICK pPeJie BpalaeTcss OT OCH HEDKPAHUPOBAHHOW YAaCTH K OCH SKPAaHUPOBAHHOM YacTH noiroca. [lpu
M3MEHEHUHU YCTABOK TOKA CpadaThIBaHMS BEJIMYWHA BPALIAIOIIEr0 MOMEHTa MBp Takke MEHAETCS. DTO
MPUBOIUT K PA3HBIM CKOPOCTSAM BPAIIECHUS AUCKA, U YBEJIUYCHUIO IOTPEITHOCTH B OTCUETE BPEMEHHU, UTO

HEXKCJIAaTCIIBHO.

Jl1st cTabur3auy CKOPOCTH BPAIlICHUS TUCKA HA pelie YCTaHaBIMBAIOT MOCTOSTHHBIA MarHUT, KOTOPBIN CO3/1aéT
TOPMO3HOU MOMEHT. YeM BbIIIe CKOPOCTh BpaIllEHUs JUCKa, TeM OoJbIas 3.1.C., COTJIacHO npaBuity JIeHia,
VHAYLUPYETCS B TUCKE MO MOIOCAMU TOCTOAHHOrO MaruuTa. [lox nenucTeuem 3ToM 3.4.C. B AIUCKE BO3HUKAOT
0oJiee CUIIbHBIE BUXPEBBIE TOKH, KOTOPHIE B3aUMOJECHCTBYS C MATHUTHBIMH MOTOKAMHU TTOCTOSIHHOTO MarHuTa,

CO31aI0T TOPMO3HOM MOMEHT NMPONOPIUOHAIBHBIA CKOPOCTH BPAILLICHUS TUCKA.

OrpaHquHHo 3aBHUCHUMaAs BbIACPIKKA BPpCMCHU CO30ACTCA HACBIIICHHUCM MariuTHOM CUCTEMBI npu BaI[aHHOﬁ

KkpatHocTHu Toka Ip. s pa3zubix pene cepun PT — 80 3ToT TOK HaxoauTes B quana3one (2 — 16) Icp.

OCHOBHOI#1 2JIEMEHT peJie — KaTyIllKa ¢ YCTPONUCTBOM PEeTyJIUPOBKHU TOKa cpadbaThiBanus 21. Katymika nmeer

CEpACYHUK JIEKTPOMArHura 1, B 3a30pe KOTOPOro MPOXOIUT Kpal alrOMUHUEBOTO AucKa. [Tosrockr
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AJIEKTPOMArHUTa PACIICIJIIEHBI HA IBE YAaCTH, HA OJIHY U3 KOTOPBIX HAHU3aHbI KOPOTKO3AMKHYTHIE BUTKH 2,
PacIoJIO’KEHHbBIE HAMPOTUB JAPYT Apyra ¢ 00€UX CTOPOH JrcCKa. AJTIOMUHHUEBBIN AUCK 3, HACAKEHHBIN
BMECTE C YEPBAKOM 4 Ha OCh, YKPEIUICHHYO B MOJIBUKHOU paMKe §, HAUMHAET BPAIaThCs MPU TOKAX,
paBHbIx 20-30 % Toka cpabarbiBaHus pene. Pene npu »Tom He cpabaThiBaeT, Tak Kak MpykuHa 9
YAEPKUBAET PAMKY, UMEIOIIYIO CBOIO HEIMTOJBUKHYIO OCh BPAILICHUS, B OTTSIHYTOM ITOJIOKEHUU Y YEPBSK Ha

OCH JHMCKa He 3alleIlJIeH ¢ 3y04aThIM CEKTOPOM 5.

Ha pamky gerictBytor aBe cuibl: F1 u F2. Cuna F1 cozmaércs anektpomarautom 1, cuna F2 — npyxuHoit 9,
MPOTUBOACHCTBYIOIINM JIBMXKEHUIO paMKu. [Ipu Bo3pacTaHuu Toka B pelie 10 BEIUYMHBI TOKa CpadaThIBAHUS
paBHOAecTByromas cui F1 u F2 npeonosieBaet HaTsHKEHNE PYKUHBL K IOBOPAYMBAET BOKPYT OCH PAMKY 8,
POU3BO/S CLIETUICHUE YepBsuKa 4 ¢ 3y0uarsiM ceKTopoM 5. CeKTop HauMHAeT MOJAHUMATHCS, U Yepe3

ONPENEIICHHOE BPEMS €T0 phlyar 6 JOCTUTAeT KOPOMBICIIA IKOPSI OTCEUKH 16.

[Ipu manpHEMIIEM NOABEME MO MEPE BPAILLICHUS IUCKA CEKTOP S5 MOAHUMAET KOPOMBICIO 16, ymeHbI1asd TEM

CaMbIM 3a30p MEXKy IIPaBOil CTOPOHOM KOPOMBICIIA U CEPACYHUKOM dJIEKTpoMarHura 1.

Kak Tonbko 3430Pp YMCHbBIIHUTCA 10 BCIIMYUHBI, COOTBCTCTBYIOIHGI\/’I Cpa6aTBIBaHI/IIO IIpyu JaHHOM 3HA4YCHHHA
TOKa B PCIIC, AKOPb 15 MMPpUTATUBACTCA K CCPACHHHUKY DJICKTPOMArnuTa I n I/I3OJ'I$II_II/IOHHBII7I yiuop 17,

YKPEIUICHHBIN Ha KOPOMBICIIE IKOPS 15, 3aMKHET (WJIK pa30MKHET, €CJIM KOHTAKThl PA3MbIKAIOIIIAECS )
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TJIaBHBIC KOHTAKTHI petie 18. OMHOBPEMEHHO KOPOMBICJIO BBITOJIKHET MEXaHUUMEXAHUYECKUN YKa3aTElb

cpabaTbIBaHUS pelie.

I — anexTpoMarsur; 2 — KOpOTKO3aMKHYThIE BUTKHU;
3 — aIIOMUHHUEBBIN JUCK; 4 — YEPBIK HA OCHU JUCKa;
5 — 3y0Ouatbiii ceKTop; 6 — pbryar 3y04aToro
cekropa (Ha peine tunos PT — 83, PT — 84,

26
PT — 86 pbruar yckopeH); 7 — HOCTOSIHHBIA MarHuT;

8 — MOJIBMKHAS paMKa; 9 — npykuHa

oTTAruBaromas pamky; 10 — mnockas npyxuna; 11,

12 — perynupoBOYHBIE BUHTHI; 13 — yIIOPHBIA BUHT

paMku; 14 — ctanbHas ckoOKa; 15 — SKOph OTCEUKH;

16 — kopombICTO IKOPS; 17 —M30AAUMOHHBIN yIIOp; 18 — rmaBHBIE KOHTAKThI; 19 — CUTHAIIBHBIE KOHTAKTHI
(tronmbko Ha pene turnoB PT — 83, PT — 84, PT — 86); 20 — ycTpOHCTBO peryJaupoBKU BpEMEHU JelcTBUS; 21 —
YCTPOMCTBO PEryJIMPOBKHU TOKA CpadaThiBaHU;, 22 — PEryJIMPOBOYHAs TOJIOBKA AJIEMEHTA OTCEUKH; 23 — IIKaJia
OTCEYKH; 24 — ynopHasi IMIaCTUHKA; 25 — cko0a MOJIBUKHON paMKH; 26 — KOPOTKO3aMKHYThIN BUTOK SIKOPSI

OTCCUKM.
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KOHIIE HACAKEH KOPOTKO3aMKHYTBI BUTOK 26.

BPEMATOKOBBIE XAPAKTEPUCTUKH
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XapakTepuCcTHKMX 33aBUCUMOCTH BpEMEHHK
cpabaTtoiBaHMA (t) OT KpaTHOCTH ToKa cpabaTtolBaHuA
(K) ana pene tTunos PT81, PTB3, PT85 (ycTaBka Ha
Bpems cpabaTeiBaHua 4c).
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XapakTepucTHUEM 3aBUCMMOCTH BpEMEHM
cpabaTteiBaHuA (t) oT KpaTHOCTHM TOKa cpabaTeiBaHuA
(K) ana pene tunos PT82, PTA4, PTA6 (ycTaBka Ha

Bpems cpabaTtuiBaHUA 16c).

XapakTepucTHKM 3aBMCMMOCTH BpPEMEHM
cpabaTeiBaHuMA (1) oT KpaTHOCTKM ToKa cpabaTeiBAHWA
(K) ansa pene tunoe PT91, PT95 (ycTaeka Ha spema

0 k CcpabaToiBaHuA 4c).



Jlocmouncmea u nedocmamxu pene moka PT-80.

VY 1106010 yCTpOKCTBa UMEIOTCS JOCTOMHCTBA M HEAOCTATKU. [ TaBHOE, YTO pelie ToMoraeT
OTKJIIOYATh aBapUIHBIC PEKUMBI PAOOTHI CETH, a TAK)KE COXPAHUTH JTOPOTOCTOsIIEe 000pyI0BaHUE B paboueM
COCTOSIHMH (TpaHchOopMaTOphl, IBUTATENH, aBTOTpaHCcPopMaTopsl U T.11.). [TocMoTpum ux 6osee moapooHo.
JlocTOMHCTBA pelie: Maiasi CTOMMOCTh, HAJTMYKe UHAYKIIMOHHON CUCTEMBI, BOBMOXKHOCTb PETyJIUPOBAThH
BpeMs cpabaThIBaHUsI pejie OTACIBHO OT TOKA yCTaBKH, MPOBEpKa PabOTHI MO BPAIICHUIO aTIOMUHUEBOTO JIUCKA.
HenocraTku pene: 6oJbliiasi Macca U pa3Mepbl, HATMYNE KOHTAKTHOW CUCTEMBI, YyBCTBUTEIHHOCTH K
BUOpaIusamM, 00JIbIIIOE BpeMs BO3BpaTa pesie B UCX0AHoe nojoxenue (okoio 0,8 c.).
B Hacrosmee Bpems pene Toka PT-80 u PT-40 3aMeHst0TCSl HAa pesie MUKPOIIPOLIECCOPHOTO THIIA.
MukporporieccopHbie pesie UMEIT 00IbIle (GyHKIIHN, CIOCOOHBI 3aMEHUThH HECKOJILKO pejie B OJTHOM

YCTpOfICTBC, a TAK)XKC HACTpanuBaTbCA TUCTAHIIMOHHO.

Pejne MakcumaabHoro toka PC80M2* (omgHodasnbie, AByX(aszHbie, Tpex(azHble) UCIOIB3YETCI B CXeMax

peseitHOM 3alUThl ¥ MPOTUBOABAPUMHON aBTOMATUKH JJIS 3alIUTHI AJIEKTPUUECKUX MAIIUH, TPAaHCPOPMATOPOB U
JIMHUM D3JIEKTPOIIEpPENAY MPU KOPOTKHX 3aMBIKAHHSAX MU Ieperpys3kax. B Hacrosimee Bpems pene cepun PC80

BBIITYCKAeTCsl, B OCHOBHOM, B MukpompoieccopuoM wucnoiaHeHun (PC8O0M2M), koTopoe CyIIECTBEHHO
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MOBBIIIAET HAAEKHOCTh MU3AENUA, B IEPBYI0 OYEpEAb 3a CYET CHUKCHUS KOJMYECTBA PANHONETAIEH, H

COOTBETCTBCHHO KOJIMYECCTBA COCI[I/IHGHI/Iﬁ U KOHTaKTOB. Peie NpeaAHa3HA4YCHbI I IMPUMCHCHHUA B CXCMaX

= peeiiHOM 3alMThl U aBTOMATUKH, SIBISIOTCA (YHKIIMOHAIBHBIMH aHAJIOTaMu
anekTpomexannueckux pese PT-80, PT-90, paccunrano
g : P OO0ecneunBacr: S

- TOKOBYIO OTCEUKY C BBIAEPKKOW BpeMeHu 70-

P3A CUCTEM3

NEpEeIHEN TTaHEIIH;

AT

i 4

100 mc min 150-200 Mc o BeIOOpY €

i

R -
A

- BOBMOXHOCTB 6J'IOKI/IpOBKI/I TOKOBOM OTCEUKH C HCpCI[HCfI IIaHCJIN UJIN

§ it
N [

e

JUCTAHIIMOHHO,

-MT3

peaOMZ - [

e

- IIYHTUPOBAHUE-ICIIIYHTUPOBAHUE YIIPABIIIEMOU LIETTH.

HononautensHubie PyHkuu aByxdasnoro peine PC-80M*:

- BO3MOKHOCTh OTKJIFOUEHUSI TOKOBOM OTCEUKH C TIepeTHEeN MaHeIu Uin
JTMCTAaHIIMOHHO, 3aMbIKAHUEM BHEIIIHET0 3aMbIKAIONIEro KoHTakTa (Tosbko miist PC-80M2-13.14);

- BO3MOKHOCTb 3aJIlaHusI O0ITUX 1715 IBYX (a3 ycTaBok Toka cpabaTteiBanusg MT3, Toka cpabaThiBaHUS OTCEUKH
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(B KpaTHOCTSIX K TOKY cpabaTeiBanus MT3), Bpemenu cpabateiBanus MT3;

- onHokpaTHoro AIIB.

Tf"T}'

Iy

e

9

10

il

XKapaKTepHCTHKH 33EHCHMOCTH BpeMeHH cpabaTEIBAHHA

OT KPaTHOCTH TORKA cpaﬁamna}m.ﬁ.
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Pesie MakcMMAaJIbHOI0 ¥ HMHHHUMAJIBHOI'O HaIIPSIZKCHU .

N3meputenbHbie pefie MPUMEHSIOTCA JIJI1 KOHTPOJISI TOKA M HAIIPSIKEHUS B DJIEKTPOCETSIX, 00ecrieunBas BBICOKUH
YPOBEHb HAJAEHKHOCTH 3aIIUTHl YyCTPOMCTB-
noTpeduteneid. merotcs ciaeayromue mpuoopsI:

- pene makcumaibHoro Hanpsbkenus (RHV) ocraercs
AKTUBUPOBAHHBIM JI0 TEX MOP, MOKA 3HAYCHUE
KOHTPOJIMPYEMOT'O ITapaMeTpa MEHbIIIE 38JJaHHOTO
nopora cpadaTbIBaHUsI;

- pene MuHUMaNIbHOTO HanpsikeHust (RLV) ocraetcs
AKTUBUPOBAHHBIM JI0 TEX MOP, MMOKA 3HAYEHUE
KOHTPOJMPYEMOI0 IapaMeTpa BhIIIE 33JAHHOTO MTOpora
cpabaTbIBaHUSI.

MakcumMmanbHbIe peiie HanpskeHusa PH-53

MPEIHA3HAYEHBI I IPUMEHEHHS B CXEMAX PEIIEMHOU

3alIUTHl 1 ABTOMATHUKHU B KAYECTBE OpraHa, PEarupyroliero Ha MOBBIIICHUE HATIPSKEHUS B LIETIAX IEPEMEHHOTO
Toka. CxeMa BHYTPEHHUX COCIMHECHUH pelie MpUBeIeHa Ha pucyHke. KoHCTpyKIns pene aHanornyHa
koHCcTpykiuu pesie PT-40. bapabanuuk, racsiuit Bubparuu y pesne PT-40, uzbar. C 1enbio CHUKEHUS
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noTpeOJIsIeMOi MOIITHOCTH ¥ BUOpAIlUU MOJABUKHON CUCTEMBI 0OMOTKA peJie U3 ABYX MOCIeI0BATEIbHO
COCJIMHEHHBIX KATYILIEK MOJIKIIOYAETCS K KOHTPOJIUPYEMOM LENH YEPE3 BBIIPSIMUTENBHBIM MOCT BM 1
no6asounbie pe3uctopsl R1 u R2. Brirouenue 0OMOTKH pelie uepes BRIPSIMUTEb MO3BOJIUIO0 00JIee MOTHO
HCII0JIH30BAaTh JKEJI€30 JIEKTPOMArHUTA U MOCTABUTH 00JIee CUITbHYIO MPOTHUBOICHCTBYIONIYIO IPYKUHY
(>kecTkoCTh TIpY>kuHbI 2,0 H-MM/90°). BeinpsiMiaeHHBIN TOK B 0OMOTKE MaJio 3aBUCHUT OT MOJIOKEHUS SKOPS, peie
paboTaeT B peKUME pelie TOKA, YTO COXPaHSIET KPYTU3HY TATOBBIX XapakTepUCTUK. O0a 3TH 00CTOSITEIHCTBA
o0ecrneunBaroT YeTKOCTh CpadaThIBAHUS U HAJEKHOCTh BO3BpaTa pejie Py OTHOCUTENIBHO MaJIoN OTpeOsieMon
MoImIHOCTH. Pese uMmeroT 1Ba [ruamna3zoHa ycTaBok. B nnanazoHe MEHbIIMX YCTaBOK OOMOTKA pesie MOAKII0YaeTCs
K KOHTPOJIMPYEMOI 1IeMu uepe3 100aBOUYHBIN pe3uctop R, B quamnazone 00iIbIINX YCTaBOK — yepes
MOCJIEI0BATENIbHO COCIMHEHHbIE I00aBouHbIe pe3ucTophl R1 u R2. Pazmenienue 100aBOYHBIX PE3UCTOPOB B
I[ETIH IEPEMEHHOTO TOKa MO3BOJIMJIO CHU3UTh O0OpAaTHOE HAMPSIKEHUE HA JUOAaX BBITPSIMUTEILHOIO MOCTA J0
HECKOJIbKUX BOJIbT. [Ipu BKITIOUEHUM pefie Ha HAMPSHKEHUE HHAYKTUBHOCTh OOMOTKH TOPMO3UT HapacTaHUE
TOKa, HO3TOMY B IIEPBBIA MOMEHT IOCIIE BKIFOUEHUS CONPOTUBICHUE OOMOTKHM OYE€Hb BEJIUKO U K IMOJIaM
BBINIPSIMUTEIILHOT'O MOCTA MPHUKIIAIBIBACTCS 00paTHOE HAMPsKEHKE, OJIM3KOE K aMITUTY THOMY 3HAYEHUIO
HaNpsKECHUS, I0IABAEMOI0 Ha pesie. Y pelie Ha HOMUHaIbHOEe HanpsbkeHue 400 B 310 aMmuTyqHOE 3HaUYeHUE
HaIPSHKEHUSI PEBBINIAET JOMYCTUMOE JJI TUOJ0B 3HAUCHHE. /{7151 yCTpaHeHus: OMacHOCTH po0Oos TUOA0B

00OMOTKa PCJI€ Ha HOMHUHAJIBbHOC HAIIPAXKCHUC 400 B IIYHTHUPYCTCSA KOHACHCATOPOM HEOOJILIION EMKOCTH.
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COHpOTI/IBHeHI/IC HEC3apAKCHHOT'O KOHACHCATOpPA B HCpBBIfI MOMCHT ITOCJI€ BKIIFOYCHHUSA OYCHBb MaJlO, BCJIICACTBUC

qero O6paTHOC HaIIPsAXKCHUC HAa 1UO0AaX CHUKACTCA 10 Oe3omacHOM JJIs1 HUX BCJIIMYUHBI.

MunuMmaiabHble peje HanpsizkeHuss PH 54 npennasHayeHsl 111 IPUMEHEHUS B CXEMax

3allIMTHhI U HpOTHBOaBapHﬁHOfI ABTOMATHUKH B Ka4CCTBC OpraHa, pCarupyromero Ha

YMCHBIICHUC HAIIPSAKCHUA B LCIIN IICPCMCHHOI'O TOKA.

BO

HanpsikeHnem cpabaThIBaHUS STUX PEJIE MPUHATO HA3BIBATh HANPJCEHUE, NPU KOMOPOM
NPOUCXO00Um OMNYCKaHue peie U 3aMblKaHue pasmblKarouux KOHMAaxKmos, HanpsiceHuem 6038pama —
Hanpsxcenue, npu KOMopoMm sIKOpb pejle NPUmAU8aemcst K NOA0Cam 31eKmpoMasHUmMa u npoucxooum
3amvikanue 3amvikarowux konmaxkmos. Koa@puuneHT Bo3Bpara, paBHbI OTHOIICHHUIO HANIPSKEHUS BO3BpATa K
HaINpsHKEHUIO cpabaThIBaHUS, B JAHHOM ciiydae Oonbliie enuHuibl. [{udpsl, HaHECEHHBIEC Ha IIKaJle pede,

COOTBCTCTBYIOT HAIIPAKCHUIO Cpa6aTBIBaHI/I$I Ha MCPBOM JJHAITIA30HC YCTABOK.

(CxemMa BHYTPEHHUX COCIMHEHUIN U KOHCTPYKIIHS Peje Takue ke, kak B pene PH-53. Otnuune ux 3akiroyaercs

TOJIBKO B PCIryJIMPOBKEC PCJIC U I'PAAYUPOBKC HIKAJIbI.

[TpoBepka u perynupoBka pene PH-54 npousBoasTes tak ke, kak Y pene PH-53 u PT-40. 3a30p mexy moakou

AKOPA U IMOJIOCAMHU JJICKTPOMArouTa YyCTaHABJIMBACTCA paBHBIM 0,55 MM.
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YHuBepcaJbHOE 3JIEKTPOHHOE pejie MAKCMMAJIbHOIO/MUHUMAJILHOT0 Hanpsizkenuss PH-112 npegnaznaueHo

TSI KOHTPOJISL JOMYCTUMOM BETUYMHBI U HATUYWS HAMPsDKEHUSI ¢ HOMUHaIbHbIMU MTapametrpamu 100B/50 ' u
KOMMYTAIMH JJIEKTPUYECKUX LENEN B YCTPOMCTBAX 3alIMTHI U ABTOMATHUKHU JIEKTPOYyCTaHOBOK Bbimie 1000 B.
B pene PH-112 (B nanpHelieM pese) npeaycMOTpeHa BO3MOKHOCTh PEryJIMPOBKH YCTaBOK CpadaThIBaHUSA 110
HaIPSHKEHUIO U BPEMEHU cpabaThIBaHUS MPU

JIOCTHXKEHUU ITOPOTOBBIX 3HAUEHHI 10 CXEMA NORKCHONENA

1008 50My
HanpspkeHuo. O0ecneunBaeT Tpy pekuma BXOf]
b 1
pPaGoTHI: 2CEEID® 0 000 BXOA ]
LI S S 1
(R 1 41 3z 3 1MBE
T % Sbry 2
- PexxuM pene MUHUMAQIBHOTO HAIIPSIKEHUS . BXOL =1
PH: 112 T
L PH-112
(cpabaThIBaHUE TOJIBKO 1O MUHUMAJIbHOMY mass o Bbixon | 3 :' j
cpet rn | il
e BbIXOn 4
:.' 5 ) ,.,J"T.‘ .,_./"
opory), g R 3 4 5 6 Bbixon 5 —f]
- Pexxnm pene MakCMManbHOTO HANPSIKEHUS il E dcscicoi M W
* - | | L | L |
BbIXOAbI
(cpabaTbIBaHHE TOJIBKO MO MAKCUMAIbHOMY A SO -

mopory),

- PexxuiM cuMMETpUYHBIX YCTaBOK (CpabaThiBaHUE IO 00OUM TOpOram).

Homunansnoe Hanpsixkenue, B - 100
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Yacrora cetu, I'11 - 45-55

JnanasoH peryaupoBanus ycraBku no Umin:

100 — (ot 5B no 50B) —(5-50)

Jlnamna3oH peryaupoBaHus ycTaBku 1o Umax:

100 + (ot 5B no 50B) - +(5-50)

JunanasoHn peryaupoBanus ycraBku nmo Umax/ Umin:

100 £ (ot 5B 5o 50B) - £ (5-50)

Jluamna3oH peryJupoBaHus BpeMeHH cpabaThiBaHusl, cek - 0,1-10

MuH. BpeMs cpabaThiBaHUs TPU JOCTHUKEHUM MOPOTOBLIX 3HAUCHUH, HE Ooiee, cek - 0,1
BpeMst roToBHOCTH IIpH T10/1a4e HANpsHKEHUS MUTaHus, He 0ojee, cek - 0,2-0,4
Bpewms Bo3Bpara npu BOCCTAHOBJICHWH YPOBHSI HAIIPsLKEHUs, He 0oJee, cek - 0,2
['uctepesuc mo HampsikeHuo (ko3¢ dUIIMEHT BO3BpaTa) HE MeHee, B:

- B pexxuMe MUHUMabHOTO Hanpsokenus: Uyct +(5-6)B - 5-6

- B peXuMe MakcumanbHoro HanpsokeHus: Uyct — (5-6)B - 56

- B peKHUME CUMMETPUYHBIX ycTaBok: UycT min +(5-6)B - 5-6

Uyct max — (5-6)B - 5-6

TouHOCTh OnpeAeneHus nopora cpadbareiBanus, B - 10 3
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MaxkcuMabHbI KOMMYTHUPYEMBIA TOK BBIXOJIHBIX KOHTAKTOB, A - 5

MuHuManbHOE HaMpsHKEHUE, TPU KOTOPOM COXpaHsIeTCsi paboToCocoOHOCTh pene, He Ooree, B - 30
MakcumansHOE HalpsHKEHUE, P KOTOPOM COXpaHseTcs paboTocmocoOHOCTh pelie, He MeHee, B - 200
KpatkoBpeMeHHOE MaKCUMaIbHO JOMYCTUMOE HAMPSKEHUS, TIPU KOTOPOM COXPaHSIETCsl pab0TOCIIOCOOHOCT.
pene, B - 250

[ToTpebasiemass MOIITHOCTH (ITOJT HArpy3Koi), He Oosee, BA - 3,

F
e | —o—e—o—20)
1008 :
Gt 2 2 soru
i 85
s
Torkn.
LRHH'PI-H'!E i B
ET - -
5‘--_%_& 1,‘}.'_"-'"
[ HATPYSMA, o 40 16 il
%% Unom min § max a0 68
e ey | |2
AT 103
5 (1] min  max
¥ |
= ’ 52 :
3 3 4 5 6 - +
i e N o)) 1"
. 52 .

1 — pyuka pezyruposku ycmasku RO HANPANCEHUIO

2 — pyuka esibopa pexcuma padomsi

3 — pyuka pezynupoeku spemeH cpadbamel8anus

4 — zeneHstil c6eMOONUOO HATUYUA HANPANCEHUA HA 6X00€

5 — zenenntii ca. U0 CPABAMBIGAHNA ELIXOOHBIX KOHMAKMOE,
6 — BX00HbBIE KOHMAKNbI

7 - 8bIXOOHbIE KOHMAKMbI



Pesie Bpemenu

[Ipu paboTre cxeM 3alMThl 1 aBBTOMATHKH YacTO TpeOyeTcs co3/1aTh BBIICPKKY BPEMEHH MEXKTy cpabaThIBaHHEM
JBYX WJIM HECKOJIBKUX armapaToB. [Ipu aBToMaTu3aiiuu TeXHOJIOTHIECKHUX MPOIECCOB TaK)KE MOKET BOSHUKHYTh
HEO0OXO0IUMOCTh MTPOU3BOIUTH OTIEPAIIUH B OTNIPEICIICHHON BPEMEHHOM MOCIIEA0BATEIHHOCTH.

JIist co3nanus BRIIEP KK BPEMEHU CITYKaT aIllapaTthbl, HA3bIBaEMbIC PEJIe BPEMEHH.

TpebGoBanus, peabSIBIsIEMbIE K pEJiec BpEMEHU

OO6mmMu TpeOOBaHUSMHU JIJISL PEJIC BPEMEHU SBJISIIOTCS:

a) cTaOMJIBHOCTD BBIICPKKH BPEMEHU BHE 3aBUCUMOCTH OT KOJICOAHUM MUTAIOMIET0 HANPSHKEHUsI, YaCTOTHI,
TEMIIEPATYPhl OKPYKAIOIIECH Cpe/ibl U APYTUX (PaKTOPOB;

0) Marnblie moTpedasieMast MOIIHOCTh, Macca U rabapuThI;

B) OCTaTOYHAs MOITHOCTh KOHTAKTHON CHUCTEMBI.

Bo3sBpar pee BpeMeHH B HCXOHOE MOJI0KEHHE TIPOUCXOIUT, KaK MPaBUIIO, TIPU ero ooecTounBanuu. [loaTomy Kk
Kod(ppuIeHTy Bo3BpaTa He IPEAbSIBIAETCS 0COOBIX TPeOOBAaHUH, M1 OH MOYKET OBITh OUCHb HU3KHUM.

B 3aBHCHMOCTH OT Ha3HAYEHUS pejie K HUM MPEIbIBISIOTCS crieiuduaeckrie TpeOoOBaHu.

JIJ1st cxeM aBTOMaTHYECKOTO YIIPaBICHH TIPUBOJIOM MPU OOJIBIIION YaCTOTE BKIOUYCHHUH B 4ac TPeOyIOTCS pelie

BPCMCHHU C BBICOKOM ME€XaHUUYECKOM M3HOCOCTOMKOCTBIO. Tp€6y€MBI€ BBIZACPZKKH BPCMCHHU HAXOJATCA B IIPCACTIAX

28



0,25 — 10 c. K aTum pene He peabsIBISIOTCS BBICOKHE TPeOOBaHMS OTHOCUTEIILHO TOYHOCTH paboThl. Pazopoc

BpEMEHHU cpabaTbiBaHMs MOXKeET nocturath 10%. Pene BpeMeHu M0JKHBI padoTaTh B YCIOBUSIX

MIPOU3BOJICTBEHHBIX 1IE€XOB, TPU BUOPAIIUHU U TPSCKE.

Pene BpeMeHM i 3aIIUTHI SHEPTOCUCTEM JOJIKHBI UMETh OOJIBIITYIO
TOYHOCTH BBIICPKKH BpEMEHU. DTH pelie paboTaroT OTHOCUTEIHHO
pEeaKO, TOITOMY K HUM HE TIPEABSBISIOTCS 0COObIe TpeOOBaHMUS MO
M3HOCOCTOMKOCTHU. BhIIep:KKH BpeMEeHH Takux pese coctaBisatot 0,1
— 20 c.

Pesie Bpemenu cepuii PB100 u PB200 -351ekTpOMarauTHbI€, COAEP-

KaT CJICAYIOIINE OCHOBHBIE Y3JIbl: JIEKTPOMArHUTHBIN MIPUBO/I,
4aCOBOM ME€XAHU3M, KOHTAKTHYIO CUCTEMY.

DNeKTPOMarHuTHBINA MTPUBOJ] COCTOUT U3 MAarHUTOMPOBO1a, 0OMOTKH,
AKOPS W BO3BPATHOM ITPYKUHBI.

KoHnTakTHas cucrema pene COCTOUT U3 CIEAYIOMIMNX JIEMEHTOB:

MTHOBEHHO JICMCTBYIOIINX KOHTAKTOB, OJJHOTO WJIM JBYX

MOABMIKHBIX KOHTAKTOB, YKPCINVICHHBIX Ha TOPUCBLIX HACTAX TPABCPChI, ICPEMCIIAIOIINXCA KOJTOJOK C

HCTIOABUKHBIMU BPECMCHHO 3dMBIKAIOIMIMUMHU U OCHOBHBIMU KOHTAKTaAMMU.
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Kononka 0CHOBHOTO KOHTaKTa OTINYAECTCA OT KOJOAKH BPEMEHHO 3aMBIKAIOIIETO KOHTAKTA HAJTMYKUEM YIIOPa,
OTPAHMWYUBAIOIIETO X0 TPABEPCHI. Y CTABKU 110 BPEMEHU PETYIUPYIOTCSA HA KOHTAKTaX HE3aBUCHUMO OJHA OT

IPYTOUN NEPEMENICHUEM KOHTAKTHBIX KOJIOJOK IO : 2

IKajie, Ipu4€M Ha BPEMEHHO 3aMBIKAOIIEM e1>s

KOHTAKTC JOJI’KHA BBICTABJIAATHCA MCHbBIIIAA U3 i =

JIBYX 33JIaHHBIX BbIJIEPKKa BpeMeH:u. OTcUeT 2 : %

BBIZICP’)KKH BPEMEHHU peJIe HAaYNHAETCA IIPU I = P, M HE

3aITYCKC 3aTOPMOKCHHOT'O 4aCOBOI'0O MCXaHHU3Ma

npu BrsruBanuu (PB100; PB217-PB248) unu

ornaganuu (PB215-PB245) sxops peine. i

CxeMbl BHYTPEHHHX COCMHCHHIT peie TIPUBEICHBI

Ha puC.

FPuc. 20 Oodunti ena pene cepim PB 200:

{ — MOCTHK MOJEILKHOI0 KOHTAKTA: 1 — Tpagepca; 3 — KOJOJKA HeMOOEILKHOI0 EpeMeHHO SaMBIKANIIEro KOHTaKTa: 4 —
KOOZKa HeMOJEHMAHOIO OCHOBHOID KOHTAKTA: J — LIOKOML: 0 — ODMOTKA: /| — AKOPS: 5§ — szaeogHOIl PEIYAT YACOEOTO
mMexaHnsMa; 9 — wuacopoil mexaHnsMm; JU — koxyx, JJ — wmarsmtonposom: JJ — CTATHEAROIIAA paMka; 3 —
KODOTKOIAMEHVTBIT BHTOK: /<4 — MepeKTouarounnl KOHTAKT MTHOESHHOTO O2iiC TEHA
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CXEMA NOoAKJNHOYEHUA
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............................................................................. 13 A . A ...
a) ) B)

..............................................................................................................................................................................

a—PB-112, PB-128, PB-132, PB-142 Ha 24, 48B v PB-218, PB-228, PB-238, PB-248,

©—PB-112, PB-128, PB-132, PB-142 Ha 110, 220B; B — PB-113, PB-127, PB-133, PB-143;

r—PB-114, PB-124, PB-134, PA-144 Ha 24, 48B w PB-217, PB-227, PB-237, PB-247,

0 —PB-114, PB-124, PB-134, PB-144 Ha 110, 2208B; e — PB-215, PB-225, PB-235, PB-245; RU — BapucTop.
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Peiie Bpemenu TokoBoe cepuecnoe PCB 13

Pene PCB 13 npenna3zHaueHo A1l IPUMEHEHHUS B CXeMaXx 3allUThl CTAIIMOHAPHBIX CUCTEM U OOBHEKTOB Ha
IIEPEMEHHOM OIIEPATUBHOM TOKE C LEJBIO TIOJYYECHUS
PETYJIMPYEMBIX BBIIECPKEK BPEMEHU U BKIIFOYAETCS
HEIMOCPEACTBEHHO BO BTOPUYHBIE 1IN U3MEPUTEIbHBIX A PLD13-18 5Kk 4 " ypn

TpaHc(hOpMaTOPOB TOKA.
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PerymmpoBka BbIIEpKEK BpEMEHU — CTyleH4YaTasi ¢ uHTepBasioM 0,1 c. J[namna3oH peryampoBaHust yCTaBOK -
0,1-9.9 c.
Paz6poc BbIIEepkKeK BpeMEHH B JOIYCTUMOM JIHana3zoHe Temieparyp He npessimaet 0,05 ¢. Bpems moBTopHOI
roroBHocTH — He 60mee 0,08 c. Bpems Bo3Bpata He npesbitnaet 0,08 c. [IpenycMoTpeHo aBTOMaTH4YECKOE
NoJJIep>KaHKe MOCIeI0BATETbHOCTH padOThl KOHTAKTOB, UCKITIOYAIOIEE UX OJJHOBPEMEHHYIO padoTy.
[TocnenoBarenbHOCTh CpabaThIBaHU KOHTAKTOB CIEAYIOIIAS: EPBBI — BPEMEHHO 3aMbIKAIOIIHI
(MpOCKaJIb3bIBAIONINI ) KOHTAKT ycTaBKU T1, BTOpOii — BpeMEHHO 3aMbIKatOIUi (ITPOCKAIb3bIBAIOLINI) KOHTAKT
yCTaBKU T2, TpETUI — KOHEYHBIN 3aMBIKAIOIINN KOHTAKT YCTaBKHU 13,
Jiist mpaBuiIbHOM pabOThI pesie BBIOOP YCTaBOK ( BBIAEPKKHU BPEMEHU) NOJKEH YIOBIETBOPATH CIEIYIOLIEMY
YCJIOBHIO:

TI<T2=T1+04c<T3=T2+04c.
[Ipu nro6oit ycraBke T2, menbie unu paBuoi T1 + 0,4 ¢, BeIxoaHOM opran 1enu T2 cpaboTaeT TOIbKO Yepe3
Bpemsi, paBHoe T1 + 0,4 c, He panbiie. ToYHO Tak ke padboTaeT u 1ernb T3 TOAbKO MO OTHOLICHUIO K 1enu T2.
JITUTEeNbHO JOMYCTUMBIN TOK pelie MPpH MapaieIbHOM COSTMHEHUH 0OMOTOK TpaHchopMaTopa U TeMInepaTypax
ot MmunycC 40 no mmroc 40°C cocrasnser 10 A. KparkoBpemenHo, B teuenue 10 ¢, pene nonmyckaer Tok 200 A.
Huuamnueckas croukocts — 400 A B Teuenue 1 c. i pene ucnoyiHeHNs Ha 2 A IPUBEACHHBIE 3HAYEHHS TOKOB

JOJIKHBI OBITH YMCHBIICHLI B 2,5 pasa. MOHIHOCTB, HOTpC6J'I$IeMa${ peiac nmpn yiBOCHHOM HOMHHAJIBHOM TOKC, HC
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npesbimaeT 7 B-A Wi KaKa01 BXOIHOM LEIH.

KomMmyTannonHast cmnocOOHOCTh KOHTAKTOB MPU HANIPSIAKEHUU OT 24 110 242 B B 1iensiX mNOCTOSIHHOTO TOKa C
MOCTOSIHHOM BpEMEHU MHIYKTUBHOU Harpy3ku He 0otiee 0,02 ¢ coctaBiseT S0 Bt mpu Toke He Oosiee 0,23 A, a B
HEMAX MepeMeHHOro Toka npu koddduimente monrHocTu 0,4 coctasmusiet 110 B-A npu toke He 6omee 0,5 A.
MunuManeHbIN TOK KOHTAaKTOB — 0,05 A npu HanpsixkeHun He HUKE 24 B. JIMuTenbHO JONYCTUMBINA TOK
KOHTaKTOB — 5 A.

Pa3zmep nokous pene — 157x118 mm, Beicota — 168 MM, Mmacca — 2,5 kr. Cxema 3JeKTpUIECKUX COSTUHEHUN
npuBezacHa Ha puc. 9. O003HaYeHNE BHIBOJOB HA PUCYHKE JaHO YCJIOBHO. B JIEMCTBUTENIHLHOCTH BBIBOJIBI PEJIE
0003HaueHMS HE UMEIOT. BXOIHBIE 1IENU pesie COCTOAT U3 ABYX HACHIIIAIOIIUXCS TPaHCHOPMATOPOB, IEPBUYHBIC
O0OMOTKH KOTOPBIX BKJIIOUAOTCSI BO BTOPUYHBIE 1IETTH U3MEPUTEIBHBIX TPaHCPOPMATOPOB TOKA JIFOOBIX IBYX (a3

TpCX(I)aSHOfI CHUCTCMBI, HOJ'IYHpOBOI[HHKOBOfI CXCMbI M BBIXOJHLIX JJICKTPOMAIrHUTHBIX PCJIC.

34



IIpomexyTouHbIe peJie.
IlepenaroT nencTBrUE N3MEPUTENBHBIX PEJIe Ha OTKIIOUYEHUE BBIKJIFOYATEIS U CIIYXKAT I OCYLIECTBIICHUS
B3aMMHOU CBSI3W MEXK]y JIEMEHTAMU PEJICMHOM 3anThl. [IpomMexkyToUHbIE pene npeaHa3HAYEHbI 115
Pa3MHOXEHHs CUTHAJIOB, ITOJYYEHHBIX OT IPYTUX peJle, YCUIICHHS DTUX CUTHAJIOB U IEpeaaYu KOMaHg IPYyruM
arraparam: 3JeKTpOMarHuTHbIE MOCTOSHHOrO Toka — (PI1-23, PI1-24), snekTpoMarHuTHBIE TEPEMEHHOTO TOKA —
(PII-25, PII-26), anekTpoMarHuTHHIE TOCTOSTHHOTO TOKA € 3aMEJJIEHUEM TPU cpadaThIBAHUU WU OTHAJAaHUU —

(PII-251, PII-252), 351eKTpOHHBIE HA UHTETPaIbHbIX MUKpocxemax - (PII-18).
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TaGinuua 3. CxeMul 2neKTpHyeckue ona pene tunoe PN21M, PN21MH

PEFIE HA PO3ETKE THIA 2 WTH HA PO3ETKE THTA 3
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Pese nmpome:xxkyvrounbie PII 251, PII 252, PIT 253, PII 254, PII 255, PII 256

Pene naHHOW cepyun aKTUBHO NPUMEHSIOT B KAUECTBE BCIIOMOTATENbHBIX PEJIE B LEISX
noctositnHoro Toka (PIT 251, PIT 252, PIT 253, PII 254, PII 255) u nepemennoro Toka (PII
256) B clienyronux Ciydasx:

- Korja TpedyeTcs co3aHue BhIACPKKH BpEMEHH Mpu cpabaTbiBanuu (pese tuna PI1
251);

- Kora TpedyeTcs BbIIEpKKa BpeMeHH nipu otnyckanuu (pene tumna PIT 252 u tuna PII
256);

- Kor1a TpedyeTcs AeHCTBUE pesie OT HANIPSDKEHUS U YIS KUBAHUE OT TOKA (pesie TUTIOB
PI1253 u PI1255) nubo neiicTBre penie OT TOKa U YJIepKUBAHHUE OT HAMPSKEHUS (pere
tumna PII 254).

Pene tuna PIT 254 paboTtaeT ¢ BBIAEPKKOM BpEMEHH Ha OTKIIIOYEHUE, a penie Tuma PI1
253 MoKeT cpabaThiBaTh C 3aMeIJIeHHeM 00 0e3 3aMe1JIeHHs Ha BKIIIOUCHUE.
[Tonkmrouenue pene tumna PIT 256 k cetn nepeMeHHOr0 TOKa OCYIIECTBIISIOT Yepe3
BBITIPSIMUTEBLHBIA MOCT BCTPOEHHBIN B pelie (COOpKa Ha MeYaTHOMU 1iate u3 4 JU0j0B).
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Pese npoMexxkyrounbie AByxnosunmuonunie PI1 8, 9, 11, 12

Pene npomexxyrounsie Tunos PII 8 u PIT 11
IIpEIHa3HAYECHBI ISl IPUMEHEHHUS B LETISIX
MOCTOSIHHOTO TOKa, pene tunoB PIT9 u PIT 12 - B
LEIISIX IEPEMEHHOTO TOKA B KAYECTBE

BCIIOMOT'aTCJIbHBIX PCJIC.
Pene BeIIOTHEHBI HA MMOJIAPU30BAHHOM IMPUHIIHUIIC.

B pene tunos PII 8, PII 11 npu BkiroueHnu nepou
OOMOTKH KaTyIIKH SIKOPh CpabaTHIBACT B OJTHOM
HaIpaBJICHUH, a IPU BKIIOUYEHUU BTOPO OOMOTKH —

B 00OpaTHOM HampaBJICHUU.

B pene tunos PII 9, PIT 12 cpaGarsiBanue sikops B
Ty WIU APYTYIO CTOPOHY MPOUCXOAUT IIPU NMMUTAHUY KATYIIKH 33 OAUH ONPEACIECHHBIN IS KaXKI0TO

HaIIpaBJICHUA IOJIYIICPUOA HAIIPAKCHUSI.
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[IpumMep ncmons3oBanws pene PI112 B cxeMe NeHTpaIbHOH CHTHATH3AINH
HA IEPEMEHHOM OTIEPATHBHOM TOKE
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Yka3zarTeJbHbIC peJie

st pukcanuu ¢gakta cpabaTbiBaHUST YCTPOMCTB peIEHHON 3allMThl U aBTOMATUKU B CXeMaX CUTHAIM3ALUU
HCIIONIb3YIOTCS CIEHHANbHBIE YKa3aTeIbHbIE pejie, OOJIETYAIOINE aHalnu3 JEH-CTBHS 3allUT U OINpPEIEICHHE

XapakTepa NOBPEKICHUS.

B o0miem cityuae, ykazaTenbHBIE PEJie COCTOUT H3:

- ¢axkka (OarMHKepa) O0€oro WM KpacHOTO I[BETA, BHIMAAAIOIIET0 IIPpU cpadaThIBaHUU pelie Moj JACHCTBUEM
rpy3a, Wi CXKaToN MPYKUHBL;

- MEXaHMYECKOM 3alleIKH, YACP)KUBAIOIICH OJTUHKEp B HECPaOOTaHHOM IOJI0KCHHH;

- 3JIEKTPOMArHuTa, KOTOPHIH MPH cpabdaThIBAaHUM OCBOOOXKIAET MEXaHWUYECKYIO 3allleNIKy, YICePKUBAIOITYIO
OJIMHKEp; SJICKTPOMArHUT HE pacCUMTaH Ha JJIUTEIIBFHOE IIPOTCKAHUE TOKA,

- IB€ Mapbl KOHTAKTOB (Pa3MbIKAIOIINX WIIA 3aMBIKAIOIINX ), TEPEKIIIOYAIONIUXCS TTPU cpabaThIBAaHUU PEJIE.

KoHCcTpyknMel yka3aTelbHbIX pesie MPEeayCMaTPpUBAETCS BO3MOXKHOCTb, IPU HEOOXOAUMOCTH, NEPEHAECIKH

KOHTAKTOB: 3aMbIKAIOIINX B PA3MbIKAOIIUC, NI HaO60pOT.
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Puc. 18.1 YKasaTtenbHble pene.
Cnesa Hanpaeo: PY-21, PY-1, P3Y-11.
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Jl1s mpuMepa pacCMOTPUM YCTPOMCTBO W MPHUHITUTI
paboThI yKazaTeabHOro peie Tina PY-21. O6mui
BH/JI peJie U CXeMa €ro BHyTPEHHUX COCTUHCHUN

MPEJICTABIICHBI HA PHUC.

DJIeKTPOMarHuT pejle COCTOUT U3 CKOOBI 13,
YKPEIUJIEHHON Ha OCHOBAHUH |, KaTylIku ¢ ceprey-

HUKOM 2, U AKOPA 3, YIEP>KMBAEMOIr0 B HAYAJIbHOM

IIOJIOKEHUU IPOTUBOACUCTBYIOLIECH MPYKU-HOU

12. K ckobe »sjieKTpoMarHuTa KpemuTcsi cKoOa
KOHTaKTHO-yKa3aTEJIbHOIO  yCTpPOWCTBA &, Ha

KOTOpOﬁ CMOHTHpPOBaHa KOJIOAKAa HCIIOABHKHBIX

KOHTaKTOB 9, MmiacTmaccoBbii OapabaH U ycCT-

pOMCTBO BO3BpaTa OapabaHa B HadanbHOE TMojokeHHWe. Ha mractmMaccoBom OapabaHe yKpemn-JICHBI 3y0
3ammenku 4, KOHTAKTHbIE MOCTHKH 5, U yKa3aTeJabHbIN AUCK (OnuHKEp) ¢ Tpy3oM 6. Ha ykaszaTenbHOM AHMCKE
YepHOU SMalibl0 HaHECEHBI TPU ceKkTopa. B uepHOU mepeaHeil cTeHke CKOObI 8§ MMEIOTCS TPHU CEKTOPHBIX

BbIpEC3a, ¢ KOTOPBIMU B HOPMAJIbBHOM ITOJIOKCHHUH PCJIC COBIIAAAOT YCPHBLIC CCKTOPLI HA YKA3aTCIbHOM OUCKC.
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[Ipu cpabaTeiBaHuM pesie 0CBOOOXKIaeTca 3y0 3amienku Oapabana. Ilon meiicTBueM Tpy3a Ha yKa3zaTelIbHOM
nucke, 6apabaH BMeCTe C JUCKOM MOBOpauuBaeTcs (OJMHKEp BBIMANACT), KOH-TAKTHBIE MOCTHUKH 3aMBIKAIOT
(WM pa3MBIKAIOT) HEMOJIBUKHBIE KOHTAKThI, & B BbIpE3aX YEPHOU MepeaHel CTEHKU CKOOBI 8 MOSBISIOTCS
CBETJIbIE CEKTOPHI YKa3aTeJIbHOrO nucka. /(s HaOMro-1eHus 3a TOJIOKEHNEM YKa3aTeIbHOTO AUCKA TIepeaHss

CTCHKA, UJIN BCChb KOXKYX, ACTACTCA IIPO-3PpAYHBbIMU.

[Tocne cusTHA TOKa, OapabaH pesie MOXKET OBITh BPYUHYIO BO3BpAIIlEH B UCXOHOE MOJI0KeHUE (OJTMHKEP MOIHSIT)
MIPY TTIOMOIITY BO3BPATHOTO MEXaHU3Ma, COCTOSIIEro U3 anku 10, BO3BpaT-HOM MPYKUHBI 14 1 TOBOPOTHOTO
pbldyara, CMOHTUPOBAHHOTO Ha KOXyxe petie. [ Bo3Bpara cpaboTaBIIero pejie He0O0X0UMO MTOBEPHYThH
PYKOATKY phluara 1o 4acoBoi crpeike. [Ipu 3ToM KoHell pplyara 1aBUT Ha MpaBbii 3aru6 mianku 10, oHa
nepeMeIIaeTcs, U ClelMabHBIM BBICTY-TIOM BO3BpaillaeT 0apadaH B uCxogHoe cocTosinue. [locne cHsaTus ¢

pblvara yCuJinsi, IJIaHKa 10 104 I[GﬁCTBHCM BO3BpaTHOﬁ IMPY>XHWHBI BO3BPANIACTCS B HAYAJIBbHOC ITOJIOKCHHUC.
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YcranoBka Ha aBepuax kamep KCO 298




YcTaHoBKA B peJieiiHbIX IKadax
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YcTaHoBKA Ha peJIeMHbIX MaHe X




CoBpeMeHHBIE peJie

- Pene BpemMenu Pene Toka u HanpsKkeHUs
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- Penre npomexyrounsie
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BEI[YII[I/IE OTCYCCTBCHHbLIC NIPOU3BOAUTECIN
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Benyuue 3apy0e:xHbie IPOU3BOAUTEIHN
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Hcropus cozpanus pee

Co3anuto NepBoro pese npeaecTBoBaio n3oopereHue B 1824 r. AHIIIMYaHUHOM

CrapaKe€HOM 3JIeKTPOMArHuTa — yCTPOMCTRBA, TPEeo0pa3yIoIIEro BXOAHON AIIEKTPUIECKUN TOK
MIPOBOJIOYHOM KaTYIIIKA, HAMOTAaHHOW Ha KE€JIe3HbI CEPACYHUK, B MATHUTHOE T10J1e, 00pa3ylolieecs BHYTPU
¥ BHE 3TOTO cepJieuHrnKa. MarHuTHoe moJie (PMKCHPOBAJIOCh (0OHAPYKHUBAIOCH) CBOMM BO3/ICUCTBHEM Ha
dbeppOMarHuTHBIM MaTepHrall, PacIoI0KEHHBIN BOJINU3U CepJIeYHUKA. DTOT MaTeprall IPUTIATUBAJICS K

CEpPACYHHKY SIJICKTPOMATHUTA.

Bnocnencteun a3 ekt npeodpazoBaHusi SHEPTUH DIIEKTPUUECKOTO TOKA B
MEXAHUYECKYIO SHEPTHUIO OCMbICACHHO20 NePeMeujeHUs BHEIITHETO
dbeppoMarHuTHOro Matepuaia (IKOp#) JIET B OCHOBY Pa3JIMUHbBIX
AIEKTPOMEXAHUYECKUX YCTPOUCTB AJIEKTPOCBsI3U (Tenerpadun u

TeneoHun), INEKTPOTEXHUKH, AIEKTPOIHEPreTUK. OTHUM U3 TIEPBHIX

TaKUX YCTPOMCTB OBLIO 3JIEKTPOMATHUTHOE peJie, U300peTeHHOE

amepukanuem Jlx. ['enpu B 1831 r.

IlepBoe peae
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CrnenyeTr OTMETHUTb, UTO IEPBOE PEIIEMHOE YCTPOMCTBO MPEICTABIISIIO COO0 He KOMMYTALIMOHHOE
peJie.JEeKTPUUECKU CUTHAT OT BHEIIIHETO UCTOYHHKA MOCJIE TPeoOpa3oBaHusl AIEKTPOMArHUTOM 3TOTO
pesie B MarHuTHOE T0JI€ TPUBOJIWII B IBUKEHHE SIKOPb, KOTOPBI, IEPEMEMIAACH, YAAPSII 10 KOPIYCY

MCTAJINIMYCCKOI'O KOJIOKOJIa, BEI3bIBAs 3BYKOBOI>1 CHUT'HAJI.

Ou4eBUIHO, YTO BJIEKTPOMATHUT C BHEIIHUM SIKOPEM JIET B OCHOBY KOHCTPYKIIMU U

MEPBOT0 KOMMYTAIIMOHHOIO peJie, CIOIB30BaHHOTO B TenerpadHOM arrmapare, TocTpoeHHoM B 1837 r.
AMEpPUKAHCKUM XyA0KHUKOM 1 n3ooperaresiem C. bpuzom (Mop3e), co31aBIINM MO3IHEE K HEMY U KOJT —
a30yky Mop3ze. Anmapat Mop3e npeicTaBisiii Co00i 3JIEKTPOMEXaHUYECKOE YCTPOMUCTBO, B KOTOPOM
nepeaaTIuKOM CITYKUIT TelaerpadHbIi K04, a MPUEMHUKOM 3JIEKTPOMArHUT C MTOJABUYKHBIM CEPACUHUKOM,
YOPaBISIOMUN paboToM nuirymiero MmexanuMa. KoioBbie aIeKTpuYecKre UMITYJIbChl OT IPUEMHHUKA K
nepeAaTunKy MnepeaaBaInuch Mo JJIMHHBIM MPOBOAM U, TOITOMY, TpeboBau ycuieHus. s ycunenus
c1a0bIX UMIYJILCOB TOKa Mop3e, 1o coBety [[x. ['eHpu, UCMOIb30Ball €ro 3JIEKTPOMAarHUTHOE pelie, IKOPhb
KOTOPOTO YK€ BO3JICHCTBOBAJ HE HA KOJIOKOJI, @ HA MOJABUKHBIN JJIEKTPUYECKUN KOHTAKT,
MOAKJIFOYAIOIINI OaTapero MUTAHUS K PUEMHOMY 3JIEKTPOMArHuTy CUHXPOHHO C TPUXOJI0OM CUTHaja
Mop3e. Takum oOpa3zoM, ocIabIEHHBIA UMITYJIBC AJEKTPUUECKOTO TOKA YCHIIMBAJICS U MOT YXKe
BOCIIPUHUMATHCSI TPUEMHBIM AJIEKTPOMArHUTOM TesierpadHOro anmnapara Wid nepeaaBaThCs Jaibllie.

VYcunenue ocinabIeHHOTO TOKa C TOMOIIbI0 ycTporcTBa J[k. ['eHpu HanomuHasno cmery (1o-

55



aHTJIMUCKU: relay) yCTaBIIMX MOYTOBBIX JIOMIA/ICH HA CTAHITUAX WM Mepenady acmagemol

(relay) ycTaBIIUM CIOPTCMEHOM, UTO U MOCITYKHUJI0 HA3BaHUEM «relay» 1 ycTpolcTB OA0OHOTO poa.
[ToncTrHE MIMPOKOMACIITAOHOE TPOMBIIINIEHHOE TPUMEHEHUE U, KaK CJIEJACTBHUE 3TOr0, KOHCTPYKTUBHO-
TEXHOJIOTHYECKOE Pa3BUTHE DJIEKTPOMATHUTHBIX PeJie Ha4alloCh MOCie u300peTeHus TenedoHa u
YCOBEPIICHCTBOBAHUS MIEPBBIX TeE(POHHBIX CTAHIIUNA PYYHOTO OOCTYKMBAHUS ITyTEM MCTIOJIb30BaHUS
THE3/I0-IITHYPOBBIX KOMMYTaTOpoB. IMEHHO B TaKMX KOMMYTaTOpax aMmepukaHckon ¢pupmoit Bectepn-

DnekTpuk BriepBbie B 1878 T. ObUIO MPUMEHEHO JIEKTPOMAarHUTHOE Peie .

OI[HO N3 MEPBBIX IJIKTPOMATIHUTHBIX PEJIC
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OHo elie MaJio MOXOAWIO HA MOCJIEAYIONINE KOHCTPYKIIUU pelie i TeJiepOHUU, a O0IbIIe HAITOMUHAJIO
tenerpadusiii kiatod. [llupokoe BHeApeHUE TenePpoHNnN MOTPeOOBAIIO MACCOBOIO MPOU3BOJICTBA
ANEKTPOMATHUTHBIX pelie, KOHCTPYKIIMU KOTOPBIX ObLIIM Obl TEXHOJIOTUYHBI, JICIIEBHI U HAJICKHBI B padoTe.
[lepBoHaYaIbHBIN TUIT TAKUX PEJIE UMEI KPYTIbIN cepaeuHuk u I'-00pa3Hbiil Kopmyc, Ha KOTOPOM
KPEMWINCh KOHTAKThI U TOBOPAYMBAIOITUNICS HA IPU3MATUUYECKON OMOPE YTAKEICHHBIN SIKOPb,
BO3BpAIAIOIMICS Ha3a/ 3a CYET CBOETO Beca. Beckope 1u1st Bo3Bpara siIKopsi CTalld UCTI0JIb30BaTh
CIIUpaJbHYIO, a 3aT€M U IJIOCKYI0 BO3BPATHYIO NIPYKUHY. DTOT TUII peJie
ITUPOKO MPUMEHSIJICS B «IIIArOBBIX CUCTEMAaX» aBTOMATUUYECKUX
tenedonnbix cranuuii (ATC). [TepBeie ATC ObUIH CIPOEKTUPOBAHHBIMH B
Poccuu B 1887 r. YuenniMm K. A. Mocimnikum, a B CIIHA B 1890 1.
Nuxenepom CTpoyKepom.
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