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BCTYII
3ATAJIBHI BUMOT'H IIOJO BUKOHAHHAI,
ODPOPMJIEHHA TA 3AXHUCTY 3BITIB ITPO
BUKOHAHHSA TABOPATOPHUX POBIT

BuxonaHHs 1a00opaTopHOT poOOTH CKIAA€ETHCS 3 POOOTH CTYJICHTA Y
naboparopii, a TakoX 13 caMOCTiifHOT poOOTH. AKTHBHA caMOCTiitHa poboTa
€ BHU3HAYAJIbHHUM YHHHHUKOM  ©(EKTHBHOIO  CIPUHUHATTS  3MICTY
J1a00paTOPHUX 3aHSITh.

3BiTH PO BUKOHAHHS J1ab0paTopHUX POOIT CKIaIAI0ThCI OKPEMO
KO)KHUM CTYZICHTOM B OJJHOMY 30LIHTi, 800 B APYKOBAHOMY BHTJISI.

3MICT KOXKHOTO 3BITY BKIIIOYAE:

- Mera po0OTH, IPEAMET JOCITIKCHHS,

- 3aBJIaHHJ 11[0JI0 BUKOHAHHS JIaA00PaTOpHOI po0oTH;

- eIeKTpUYHA CXeMa MPOBEIECHHS JOCTi/IIB;

- TaOJHI| JOCTITHUX JTaHHX;

- rpadiku 3aIeKHOCTEH, TOOYJ0BAHMX 32 JIOCTIIHUMU JaHUMU;

- BHCHOBKH 110 pOOOTi.

3axucT 3BITIB MPO BUKOHAHHS J1aOOpaTOPHUX POOIT 3MIMCHIOETHCS
4yrieHaMHd OpHUTajyd OJHOYACHO, alie KOHTPOJbHI 3alHMTaHHA Ta OLHKY
SIKOCTI BUKOHAHHSI KOXXHUM CTY/ICHTOM OTPHMYE OKPEMO.

CrynmeHTH, sKi HE 3aXHCTHJIM JiBA 3BITH 1PO BUKOHAHHS
J1a00paTOPHUX POOIT, IO HACTYITHOI POOOTH HE JOMYCKAIOThCSI.

CryneHTH, sKi HE BHMKOHAJ M BCi JiabopaTopHi poOotu abo He
3aXHMCTHIIM BCl 3BITH MPO BUKOHAHHS JIabopaTOpHUX poOiT, nepeadadeHnx
HaBYAJIbHUM IIJJAHOM Ta HaBYaJbHOK MPOrPamoro, HE JOIMYCKAIOThCS 0
3aJiKy Ta eK3aMeHy.

Hpumitkn:

1. BuxoHaHHs Ja0OpaTOPHHX POOIT y J1abopaTopii 3MiIHCHIOETHCS
3a PO3KJIaJIOM, 3aTBEPLKEHUM IIPOPEKTOPOM 3 HaBYAIBHOI poOOTH.

2. BiampaupoByBaHHS ~TpoONyHIeHWX pobiT y  mabopartopii
3MIACHIOETBCS TEpe] MOAYJIBHHM THXKHEM 32 OKPEMHM PO3KIaJIoM,
3aTBEpKEHUM 3aBiyBadyeM Kadeapu.

3. TIpoBemeHHs mocminiB mix Yac BUKOHAHHS JlabopaTopHOi podoTH
3IIHCHIOETBCS WiICHAMU OpHUra Iy pa3oM.



1 JABOPATOPHA POBOTA Ne 9
KOHTAKTOP MOCTIHHOTO CTPYMY

TpuBamicTs 1a60paTOPHOro 3aHATTS - 2 TONUHH
1.1 Merta pobotn

OCHOBHOIO METOI JIA0OPaTOPHOI POOOTH, IO BHKOHYETHCS, €
BHUBYEHHS MPUHLUMY [ii 1 KOHCTPYKIil OCHOBHUX €JIEMEHTIB KOHTaKTOpa
MOCTIHHOTO CTPyMy, a TaKOX eKCIepHUMEHTalbHe IOCIHIKEHHS HOoro
OCHOBHHUX MapaMeTPiB Ta XapaKTEPUCTHUK.

1.2 3arauanHi BizomocTi

KonTakTop - 1e enexkTpuyHHMil amapat, NMpU3HAYEHHUH AJIS 4YacTHX
KOMYTallili CTpyMiB HaBaHTa)KEHHS CHUJIOBHUX EIEKTPHYHHUX KiJ, a TaKoX
HEYacTUX KOMYTalliii CTPyMiB, IO MEPEBHILYIOTh CTPYM HaBaHTaXEHHS Y
nekinmpka pasiB (mo 10lHoM), Hampukian, TYCK 1 BHUMHUKAHHS
3arajlbMOBAaHOTO JBHIyHa. KOHTaKTOpM HE BHKOPHCTOBYIOTBCS ISt
BUMHUKaHHS CTPYMY KOPOTKOTO 3aMHUKaHHSI.

OCHOBHMMH MapaMeTpaMH KOHTaKTOpIB, MO SKUX 3IIMCHIOETBbCS iX
BUOIp 1st pOOOTH B THX UM iHIIMX EIEKTPOYCTAHOBKAX €:

a) HOMIHATHBHUI CTPyM;

0) HOMIHATHUBHA HAIPYTa;

B) MexaHiuHa 3HOCOCTIMKICTb - BHM3HAuYa€ JOMYCTHUMY KUIbKICTh
KoMmyTaliid 0e3 peMoHTy abo 3aMiHM OyAb-SKMX HOro BY3IiB UM Jerajiel
(6e3 ypaxyBaHHS €IEKTPUYHOTO 3HOCY TOJIOBHUX KOHTAKTiB KOHTaKTOpa B
pe3ynbTaTi [il eleKTPUYHOI IyTH);

I') KOMyTallililHa CIPOMOXHICTh - BH3HA4a€e JOMYCTUMY KUIbKICTh
KOMYTalill MpH 3aJaHuX NapamMeTpax eIeKTPHUYHOr0 Kola, SIKi 3aJatoThCs
KaTeropielo 3acTOCyBaHHsS; KOMYTaIliliHa CIPOMOXKHICTh BHU3HAYAETHCS
BIZTHOCHO JIBOX PEKUMIB:

- PSOKUM HOpPMAIbHHX KOMYTallii, SKWH BHU3HAYa€ KOMYTalLiliHY
3HOCOCTIHKICTh TPH 3aJaHiii 4acTOTI KOMYyTalliif; el pexuM BHU3HAUae
po0OTO 3IaTHICTL KOHTAKTOpa MPH KOMYTallil CTPyMiB HaBaHTaXXEHHS B
CHJIOBUX KOJIAX;

- PpOKUM DpIIKMX KOMYTalid, SKWUM BH3HA4Ya€ CIPOMOXKHICTh



KOHTaKTOpa BUMUKATH CTPYMH, 10 BUHUKAIOTh NP TEPEBAHTA)KEHHAX 200
MyCKOBi CTPYMH JBUTYHIB;

1) 4yac BKJIFOUEHHS 1 BIAKITIOUEHHS - PO3PI3HSIOTH BIACHHUN 1 TOBHHUH
yac BKJIIOYCHHs (BIOK/IIOYEHHsS); I BJIACHUM YacoM BKJIIOYCHHS
KOHTaKTOpa pO3yMIIOTh Yac 3 MOMEHTY MoJladi KOMaHI{ Ha BKJIFOUEHHS JI0
MOMEHTY 3ITKHEHHsI HOTO TOJOBHHUX KOHTAaKTiB; MOBHUH HYac BKJIFOUCHHS
CKJIQJIA€ThCS 3 BJIACHOTO 4acy Ta 4acy, HEOOXIJIHOTO JUIs ONpAaIFOBaHHS
MPOBaJTy KOHTAKTIB i YTBOPEHHS! KOHTAKTHOT'O HATHUCHEHHS; MiJl BIACHUM
4acoM BIAKIIOYEHHS KOHTAKTOpa pO3YMIIOTh Yac 3 MOMEHTY Mojadi
KOMaHJW Ha BiJKIIOYEHHS (BUMHKAaHHS OOMOTKH €NEeKTPOMAarHiTHOTO
MPUBOJY) J0 MOYATKY PO3MHKAHHS KOHTAKTIB; IMOBHUH Yac BIAKIIFOUCHHS
CKJIAZIA€ThCSI 3 BJIACHOTO Yacy BIAKIIOYEGHHS Ta 4acy TaciHHS IYr'H Ha
TOJIOBHHX KOHTAKTaX.

B 3amexHocTi BiIl pogy CTpyMy, IO KOMYTYETbCA PO3PI3HAIOTH
KOHTAKTOPH TOCTIHHOTO CTPyMy 1 KOHTaKTOPH 3MIHHOTO CTpyMY.
lonoBHMMH efeMeHTaMH KOHCTPYKIii KOHTaKTOpIB €: CTPYMOINPOBiTHHIMA
KOHTYp; CHCTEMa TOJIOBHMX KOHTAaKTiB, IO 3JIHCHIOIOTH KOMYTAIIil0
CHJIOBOTO KOJIa; JYroracHa cHUCTeMa, fKa 3/1HCHIOE TaciHHS eIEeKTPUYHOT
OyTd TIpH BUMHKaHHI Koja; eJIeKTPOMAarHiTHUH TNpHBOA - 3AiHCHIOE
JICTaHIlIHE BKIIOYCHHS KOHTAKTOpa, WOT0 BIAKIIFOUEHHS 3JIHCHIOETHCS
NPy BHMHKAaHHI OOMOTKM TPHBOAY IIiJl JIEK TPYKHHH, 110 BHMHKAE,
cucTeMa JOMOMDKHUX KOHTAaKTiB, sKa NpH3HAa4YeHa JUIsi KOMYyTamii Kij
KepyBaHHsI, OJIOKYBaHHS TOLLIO.

[Ipenmerom IoCIipKEHHS 1aHOoi 1ab0paTOPHOi pOOOTH € KOHTAKTOP
noctiitHoro crpymy cepii  KIIB-600. BoHuM BUKOPHCTOBYIOTBCS st
KOMYTallii CHJIOBMX KiJ T'€HepaTopiB Ta JBUTYHIB IOCTIHHOTO CTpyMy
HEBEJTMKOI Ta cepeHbOI MOTYKHOCTI.

JocmipkyBaHuii  KOHTakTOp - 1€ JIBONO3MIIIMHMI amapar 3
CaMOIIOBEpHEHHSAM, IPU3HAYCHHUN JJIS1 YACTUX KOMYTallili CTPYMiB CHIIOBUX
SNEKTPUYHUX KiJI IPH HOPMATIBHUX PEXUMAaX POOOTH ENEeKTPOoOoOIaHAHHS.

KonTakTop Mae jBa KOMyTaliiHUX ITOJIOKEHHS, IO BiJIIOBIIAIOThH
BKJIFOUCHOMY Ta BIJKJIIOUEHHOMY Horo craHaMm. /[lns BKIIIOYCHHS
KOHTaKTOpa HaHOLIbII MIMPOKO 3aCTOCOBYETHCS  €JIEKTPOMATHITHHH
npuBia. [loBepHEHHST KOHTAKTOpa y BIAKIIOYEHUH CTaH (CaMOMOBEPH CHHSI)
BiIOYBA€ThCS MICIS BIAKIIOUEHHS KOTYIIKH EJIEKTPOMATHITY IiJ[ i€l
3BOPOTHOI MPYKWHHU, MacH PyxoMoi cUcTeMHu a0o Mpu CyMicHiH il mux
¢akTopiB.

EnexTpoMarniTHi KOHTaKTOpPH MOXYTh BHKOPHCTOBYBATHCS He



TUIBKU JUIsl KOMYTallii Kojla 10 KOMaHJi orepaTopa, ajie Tak camo It
3aXHUCTy BiJl 3HIKEHHS Hampyrd B Mepexi. [lpum 3HIKeHIH Hampysi
ENIEKTPOMAarHiT He B 3MO3i YTPUMYBaTH PyXOMYy CHCTEMY KOHTakKTopa i
TOMY BiJKITIOYAETHCS.

KoHTakTopr TOCTIHHOrO CTpyMy KOMYTYIOTh KoOja MOCTIHHOIO
CTPYMY i MafOTh, SIK IPABHJIO; ENIEKTPOMATHIT TAKOXK MOCTIHHOTO CTPYMY.

HoMmiHaTHBHUM  CTpyMOM  KOHTakKTOpa HAa3HBA€ThCA  CTPYM,
KOMYTOBaHUIN WOro TOJIOBHUMH KOHTaKTaMu. BiH JIGKUTh B MEKax Bij
OJIMHUIIb A0 KiTBKOX COTEHb amiiep. HomiHaTHBHA Hampyra KOHTakTopa -
1l Halpyra, 0 KOMYTYETbCSl TOIOBHUMH KOHTaKTaMH KOHTakTopa. BoHa
Moxke cknanat 220, 440 1 750 B nipu nocTifiHOMY CTpyMi.

[Tpy KO0XKHOMY BKJIIOYEHHI 1 BiJKIIIOYEHHI KOHTaKTOpa BiI0OYBa€THCS
3HOC SIK KOHTaKTiB (B OCHOBHOMY 4epe3 BIUIMB €EKTPUYHOI IyTrH), Tak i
BCHOI'O KOHTaKTOpa B I[iloMy. PO3pi3HSIOTH MexaHiuHy i KOMyTaliliHy
3HOCOCTIHKICTh. MexXaHi4YHa 3HOCOCTIMKICTh BHU3HAYAa€THCS  UYUCIIOM
BKITIOUEHb (BiJKIFOUEHb) KOHTAKTOpa 0e3 peMOHTY Ta 3aMiHH HOro BY3JiB i
neraneii. CTpyM B KOJi TOJIOBHHX KOHTAKTIB IPH LOMY JAOPIBHIOE HYIIIO.
CydacHi KOHTaKTOPM MarOTh YK€ BHCOKI BHUMOTH JO MEXaHIYHOI
3HococTiiikocti (10 ... 20 MiTBHOHIB omepartiii).

Komyrariifina 3HOCOCTIHKICTh BU3HAYAETHCS YHCIOM BKIIOYCHB 1
BIJIKJIIOYEHb KOJIA 31 CTPyMOM, MiCHs SKOTO MOTpiOHA 3aMiHa 3HOMIEHHX
KoHTakTiB. KomyraiiliHa 3HOCOCTIHKICTh CY4YaCHMX KOHTAKTOPIB MAae€
6su3bko (0,5 ... 2) MiJIBHOHIB OIeparrii.

Yac BKIIIOUEHHS 1 BIAKIIOYEHHS KOHTAKTOpa MOXKHA PO3AUIMTH Ha
BJIACHHM 1 TIOBHMI 4ac BKJIIOUeHHS (BimkiroueHHs). [1in BiiacHuM dacom
BKITIOYEHHSI KOHTaKTOpa PO3YMIIOTh Yac 3 MOMEHTY Mojadi KOMaHIu Ha
BKITIOYEHHsSI 70 MOMEHTY JOTHKY KOHTakTiB KOHTakTopa. [loBHUiII wyac
BKITIOUEHHSI CKJIaJA€ThCsl 3 BJIACHOIO Hacy IUIIOC 4Yac, HEOOXITHWMA JUIst
BHOOpY MpoBasTy KOHTAKTiB. [1i7 BlIacCHMM 4acoM BiIKITIOYEHHS! KOHTaKTOpa
PO3YMIIOTh Yac BiJi MOMEHTY T0j[adi KOMaHJU Ha BIAKIIOUECHHS (MOMEHT
BIJKJIIOYEHHSI KOTYLIKM ENEeKTPOMAarHiTy) H0 TOoYaTtKy po30iKHOCTI
KoHTakTiB. [IOBHMI wYac BIKIIOUEHHS CKIIAMAEThCS 3 BJIACHOTO 4Yacy
BIJIKJIFOYEHHS TUTIOC Yac raciHHs IYTH Ha TOJOBHUX KOHTAKTaX.

OxpiM BHCOKHX MeXaHIYHOI Ta KOMYTAIifHOI 3HOCOCTIMKiCTeH
KOHTAKTOPH TOBHHHI MaTH Mally Macy Ta po3Mipu. 30Ha BHUXJIONY
po3irpiTX Ta3iB Ayrd IMOBHHHA OyTH SKOMOra MaJIOl, IO JIO3BOJISIE
CKOPOTUTH PO3MIPH BCHOTO MPUCTPOIO B ijioMy. [letami, mo HaHOUIBII
HIBHJIKO MiAJAI0ThCS 3HOCY, MAFOTh JIETKO 3aMiHATHUCS.



KoHcTpyKIIil KOHTaKTOPIB YIOCKOHAMIOIOTHCS TMEPII 33 BCE 3 METOIO
MiABHIIEHHS 1X 3HOCOCTIMKOCTI, @ TAKOXK JOCATHEHHS MPOCTOTH 1 3pY4HOCTI
MpH MOHTaXi Ta ekcryaTauii. [IpuponHo, mo cobiBapTicTh amapaty mae
OyTH skoMOra HHM3bKOW. JIJIsi MiIBUINEHHS MEXaHIYHOI 3HOCOCTIHKOCTI
amapatiB BUKOPHCTOBYIOTh TaKi OCHOBHI 3aXO0/IH:

- iepexin Ha MpU3MaTHYHI oropH, 110 CaMOCTIHHO
BCTaHOBJIIOIOTHCS;

- BUKOPHCTaHHsI MapH "MeTay-macTMaca” y sIKOCTi JieTanei TepTs;

- TIOJIIMIIEHHS CHIiBBiAHOMIEHHS MK XapaKTEPUCTHKAMU TATOBOI Ta
MPOTHUIIT;

- YCYHEHHS yJapiB B oropax i T.11.

Komyrartifiny 3HOCOCTIMKICTh MOKHA TiJIBUIIIMUTH 32 YMOBH:

a) 3MEHIIEHHS a00 BIAKIIOUEHHS 4Yacy ICHYBaHHS MAYyTd MiK
PYXOMHMH Ta HEPYXOMHUMH KOHTAKTaMH;

0) 3HIKEHHSI MOMEHTY 1HEpIil pyXOMHUX YacTHH;

B) BUKOPHCTaHHS 3HOCOCTIHKHX MaTepialiB;

T') 3MEHIIIeHHs BiOpalii KOHTaKTiB MPH BKIIOYEHH];

1) BUKOPUCTAHHS JOCKOHAJIOI JyrOracHOi CHCTEMH.

Haii6inbin J0CKOHATUMU KOHTAKTOpPaMH TOCTIHHOIO CTPyMy JJist
BaYKKOT'O PSKUMY pOoOOTH MOKHA BBakaTH KoHTakTopu cepii KI1B-600. Ha
iX mpHKIaAi MPOMOHYEThCSI BUBYEHHS OCHOBHHMX BY3JiB, NPUHOMI il i
KOHCTPYKIIi10 KOHTAKTOpa MoCcTiHOro cTpymy (puc. 1.1).

KonTtaktop Mae Taki OCHOBHi BY3JIM: KOHTAKTHY CHCTEMY, IyTOracHy
CUCTEMY, CIICKTPOMATHITHUI MEXaHi3M, CUCTEMY JIOIIOMIKHMX KOHTAKTIB.

OCHOBOIO KOHCTPYKIiI KOHTaKTOpa € CKo0a MarHiTonpoBoay 6, Ha
KOTpiii MOHTYIOTBCS, @ TAKOXX MPOXOMAATH BIAINOBIJHE PEryiOoBaHHS BCi
ENIEMEHTH Ta BY3JIM KOHTakTopa. KOHTaKTOp 3aKpilTIOEThCA Ha MaHemi
JeKiTbKkoMa OojTaMu, IO TOB’s3aHi 31 ckobor 6. Ha il cko0i
BCTAQHOBJICHO 130JIAIlifiHA IJTaCTMAacoBa OCHOBa 1, M0 TpuMae Ha coOi
ayroracHy cucremMy. Ha cko0i Takok  BCTaHOBJIEHI  KOTYIIKa
enexkTpomartita 20 i3 ocepasMm Ta sikopeM 17, Ha XBOCTOBHKY SIKOTO 3a
JIOTIOMOT00 CKOOM § 3aKpilieHa CHCTeMa PyXOMOTO KOHTaKTy 7 pa3oM i3
KOHTAaKTHOIO MpPYXHWHOIWO 12, a TakoK THYYKHH CTPyMONPOBITHHHA
38’5130k 10.

Konrtakrop BMHKaeTbcs TpH MOJaHHI HAmpyrdn Ha KOTymky 20.
SKmo 3HATH Hampyry 3 KOTYHIKH, KOHTAakTop OyJe pO3IMKHEHHI.
HeoOxigHa IBUAKICTE pyXy pYXOMOi CHCTEMH TpH BiIKITIOYEHHI
CTBOPIOETHCS CHUJIOIO0 3BOPOTHOI MPYKUHM 13, CHIIOI0 KOHTAKTHUX TMPYKUH,



O

a TAaKO’K MOMEHTOM, 1[0 BU3HAYAETHCS BArOl0 PyXOMOI CUCTEMH.

Enextpuuna pgyra, 1o BHHUKa€E MK KOHTakTamMu 1 Ta 7,
BUJYBA€ThCsl HA JyroracHi pora 2 i 11. Bona racutbes B mILbOBii Kamepi
14. Po3TaArHeHHsl OyrH A0 KPUTHYHOI JOBXHHH (IIpU SIKii BOHA TacHe)
3MIACHIOETBCS CUCTEMOIO MArHiTHOTO JYTTS 3 KOTYIIKOW 3, ocepisM i
CTaJbHUMH OOKOBHMH TUTaCTHHAMH 15.

L]

Pucynok 1.1 - KoHTakTop MOCTIHHOTO CTpyMy

BeprukanpHe posramryBaHHS —i30JSIMIHHUX — AeTalied  3MEHIIye
CKYITYeHHS MUy Ha HHUX 32 YMOBHM eKCIUTyaTamii Ta 3a0e3neuye BHUCOKY
SNEeKTPUYHY MINHICTh i307smii. KoHTakTop Mae BHCOKY MEXaHIYHY
3HOCOCTIHKICTh — OUTbII HiX 20 MITH. IMKITIB CIIPAI[bOBYBaHHSI.
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Konrtakropu cepii KIIB-600 Bumyckamucs 3 HOMIHATHBHUMH
ctpymamu  63...630 A. BoHu mnpusHaueHi s KOMYTalii CHIIOBHX
SNeKTPUYHUX Kil y OinbmocTi npu Hanpysi 220 B. Ane npu HewacTux
CHpaIbOBYBaHHSX BOHM MOXYTh KOMYTYBAaTH KoOlla 3 HAampyrom 1o
400...600 B.Konraktopu cepii KIIB-600 mawTh TaKy OCOONHBICTB
KOHCTPYKIIii, 10 eNEeKTPUYHHN 3B’SI30K PyXOMOI'0 KOHTaKTy 9 3 KOpIycoM
(ckoOoro MarHiTonpoBoy 18).

TsaroBa Ta MpOTHAIIOYA XapaKTEPUCTUKH KOHTAKTOpa MOCTIHHOTO
CTpyMy — II€ OfIHI 3 OCHOBHHX XapaKTEPUCTHK. 3aJeXHICTh 3YCHIUIS, LI0
CTBOPIOETHCS €ICKTPOMArHITOM, BiJl pOOOYOro MOBITPSHOrO 3a30py F=f (J)
(abo 3aleXHICTH MOMEHTY BiJl KyTa po3Xuiy sikopss M=f(d) Ha3uBaeThCs
TATOBOIO XapaKTEPUCTUKOK KOHTakTopa. EmexkTpomarHiTHa cuia, 1o
PO3BHBAETHCS KOHTAKTOPOM, Ma€ 3a0e3MevyBaTH HaJiiiHe HOTo BKIIIOYEHHS
npu Hampy3i Mepexi He Menme 0,85 Uy [Jns mnpuBeneHHS B Jii0
KOHTaKTOpa HEOOXimHO momonath  HWoro cwim  nporumii. Il
XapaKTePUCTUKOIO MPOTUAIT KOHTAKTOpa PO3YMIIOTh 3aJIeXHICTh CyMapHOi
CHJIM OMOpYy, L0 MPOTHAIE TEPEMIIEHHI0O PyXOMOI CHCTEMH, BiJ XOmy
aKops. TWOOBI IS KOHTAakTOpiB TAroBi Fe=f(d) 1 XapaKTEpUCTHKH
nporunii Fnp=f( J ) noka3zani Ha puc. 1.2.

Cuin MaroTh OyTH TpUBENEHi 10 poOoYOoro MOBITPSHOTO 3a30py O
€JIEKTPOMArHiTy. 3a30p O, BIANOBINA€ BiAIYIIEHOMY CTaHy AKOps, & 330D

8, - NPUTATHYTOMY CTaHy SKOps €JeKTpoMarHira kontakropa. CymapHa

cujia OMNOpY CKJIAAAEThCS 3 CHIM TPOTHAIl TPYKUHH, L0 BiAKIIOYAE
(3BOPOTHOT), Bark pPyXOMOi CHCTEMH, CHJ TEPTS B IIIIIMIHUKAX 1
miapHipax MDK PYXOMHMH JIE€TalsIMHM, CHJI KOHTaKTHHX TPYXKHH, IO
OpoTUioTh. [IpM mbOMY CHIM TPY)XHH 1 Bard, 10 MNPOTHAIIOTH, HE
3MIHIOIOTh HAMPSMOK Jii HEe3aJeKHO Bill HANPSIMKY MEpeMIIleHHs SKOpS;
CHJIM TEPTA 3MIHIOIOTH CBili HANPSIMOK B 3aJISKHOCTI BiJl HaNpsIMKY PYyXY
SIKOPSL

=F +F+
an F2,4 - F; - F'3 ’
ne F,, - 3ycuiuls, O CTBOPIOKOTLCS BIIKJIIOYAIOTH | KOHTAKTHUMU

NIpyKUHAMY;

F; - Bara pyxomoi CUCTEMH B 3aJIGKHOCTI BiJi KOHCTPYKIIi MOXe
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npoTumiaTH (+) abo JonomaraTé BKIIOYEHHIO (-);

F, - cunmu TepTs; Npu BKIIOYEHHI - (+), IPH BiIKITIOY€EHH - (-)

VY 3arajgpHOMY BHINAJKy MPOTHII0YA XapaKTEPUCTUKA SBISIE COOOIO
namany JiHito abed (puc. 1.2). Ha puc. 1.2 noka3aHuii HaiOLIbII TPOCTUH
BUMAJOK XapaKTepUCTHKH TpOTHAii 0e3 ypaxyBaHHS CHJ, IO
YTBOPIOIOTHCS MPYKUHAMH JOTIOMIKHUX KOHTAKTIB.

Egusadau Lt Mnieeden 5 t

Hpoadn POFYLIH KoNmaxmis
KoMK S

Pucynoxk 1.2 - Tsroa Fe=f (3) Ta nporumitoga Frip=f () xapakrepuctuku
KOHTaKTOpa

Y Toumi 82 JIOTh: Bara pyxomoi cucremu (kpuBa 1), cuia

MOIMEPEAHBOT0 CTUCHEHHSI 3BOPOTHOI MPY)XKHWHU (KpHBa 2) i CHIIM TepTs
(kpuBa 3). Ilix yac pyxy sikops cwia Fnp  3pocTae B pe3yibTari
JIO/IATKOBOTO CTHCHEHHS BilK/IIOYae (MOBOPOTHOI) MpYXuHK. Y Touli O,

KOHTaKTH TOPKAIOThCS, MpH [boMy Frp 3pocrae crpubkomomiOHO B
pe3yabTaTi MOYAaTKOBOI'O CTHCHEHHS, a MOTIM - IUIABHO 32 PaxyHOK
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JI0AaTKOBOTO CTUCHEHHSI KOHTaKTHHX NpyxuH (Kkpusa 4). Bincranp 51 - 52

BIJINIOBIJIa€ PO3XWJIYy KOHTAKTIB KOHTaKTOpa, NPUBEICHOMY JI0 OCi
€IEKTPOMArHiTy; O,-0 ~ BIINOBiJa€ MNPOBATY KOHTAKTIB, NPUBEICHUX

TAKOXK JI0 OCi €JNeKTpOMAarHitTy. TsAroBa XapaKTEpHCTHKa SBIISE COOOIO
3aJIOKHICTh CHIIM TSDKIHHS €JIeKTPOMAarHiTy Bin 3a3opy (abo BiamoBigHO
3aJIeKHICTh MOMEHTY TSDKIHHS BiJl KyTa IIOBOPOTY SIKOPSI).

Po3pi3HAIOTE cTaTHYHY 1 JUHAMIYHY TATOBI XapaKTEPHUCTUKH.

CraTryHa TATOBa XapakTepucTuka Fc = f(J) XapaKTepusye TATOBE
3yCHJIISL €IEKTPOMArHITy KOHTAKTOpa MpH (iKCOBAaHOMY MOJIOXKEHHI SKOPI.
[lix yac pyxy sIKOpS 3MIHIOETbCS IHAYKTHBHICTH CHCTEMH Ta JUHaAMidHA
xapakrtepuctuka Foun = f (0) Oyne Henio BIAPI3HATUCS BiJl CTaTUYHOI,
30epiralody B OCHOBHOMY CBili Xapakrep. Hampukiaa, mpu BKIIOUEHHI
KOHTaKTOpa MOro AMHAaMiYHA XapaKTepUCTHKa Oyle 3HAXOAWUTHCS TPOXH
HUKYE CTATUYHOL.

Jnst 3a0e3redeHHs] 4iTKOTO Ta HAIMHOTO BKIIIOUYEHHS KOHTAaKTOpa
TArOBa XapaKTEPUCTHKA TTOBHHHA JISKATH BUIIE MPOTUJIT 1 BianoBinaTy iil.
3 1i€i TOUKK 30py Pi3HUIIS CUJI TIOBHHHA OyTH OCUTH BEMUKOK. Te k& came
HeoOXiHO s 3a0e3neueHHs HaAiiHOrO BKIIIOUYEHHS eeKTPOMAarHiTy mpu
3HWKeHHI Hanpyru. CIig 3ayBaKUTH, MO0 YUM Oinblie iHTEpBal MiK
TATOBOIO XapaKTEPUCTUKOI 1 TPOTHAll, THM MeHIe KoeQillieHT

NOBEPTaHHs K , JIOPIBHIOE  BIJHOLICHHIO ~ CTPYMY  BIANYCKaHHA

eNIEKTPOMArHiTy 0 CTPyMYy CHpallbOBYBaHHSA. Y KOHTAKTOpa 3a3BHYail
Kn:0’3"‘0’6‘ 3 iHmoro OOKy, PI3HUIA IUION], OOMEKEHUX KPHBOIO

Foun =f (0) (3a rpyOOIO OLIHKOI CIIJI PO3MNISIaTH KpuBi Fc=f(0) i
Fnp=f(9)), BU3Hauae HaAIHMIIOK KiHEMAaTHYHOI €HEeprii pyXoMoi CHCTeMH
KOHTaKTOpa, SIKM BUTPAYAETHCS HA yapH B JIETaJsX, BiOpalito KOHTAKTIB
i 1.1. Li ¢akTOpH 3HMKYIOTH 3HOCOCTIMKICTh KOHTAKTOPIB.

TsroBa cuia eIeKTPOMArHITY pO3PaxOBYETHCS 3a TaK 3BAHOIO
CHEPTreTUYHOT (hOPMYJIOH0:

1 2.dGd
F=—UW)d—, 1.1
2( ) P (1.1)

2 . . o
ne (IW)'6 - cuma, mo HamarHiuye, Hpunajzac Ha TOBITPSHUI
3a30p, A;
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G - MarHiTHa IpoBigHICTH poOoYoro 3a30py, [ H;

d - poboumii OBITPSIHUIT 330D, M.

Jns OHOPIMHOTO MAarHITHOTO TOJNSi B TOBITPSHOMY 3a30pi (sKe
MOXe OyTH B yMOBaxX MaJMX 3a30piB O MpH 3HAYHIA TUIOLI MOMIOCIB S)
MaeMo

n,S dG-8  y,-S
8 S a5 5

[Micns migcranoBku B (9.1) orpumaemo dopmyny Makcsemna s
SJIEKTPOMATHITHOT TATOBOI CHIIH.
2 2
D5 B°5S

= > abo =
2p, S 2p,

[IpomoBx 3MeHIIEHHS O 3HAYEHHS CHIIM PI3KO 3pOCTaeE, MPHUOMY
0 =0, cuia Mae HECKiHUEeHHO Beluke 3HadeHHs. Hacmparni, mpu & =0
BEJIMYMHA MOTOKY B CUCTEMi BU3HAYAETHCS MArHITHHM OIOPOM KOIla, SIKe
pi3KO 3pocTae B Mipy HACHUYEHHS MarHIiTONPOBOJY, i CHJIa Ma€ KiHIeBeE
3Ha4YeHHS. Pi3kuii BUTWMH eKCIIEPUMEHTAJbHOI TATOBOI XapaKTEPUCTHKH,
3HITOI Ha JIAaHOMY JIAOOPaTOPHOMY CTEHII Npu 0 = 4 MM, MOSCHIOETHCS
HASBHICTIO KOHTaKTHHUX MNpPYKUH. J[MHAMOMETp, MO SKOMY MPOBOJIUTHCS
BiJUTIK, MOKa3ye pi3HUII0 MK Fc i cuiolo momepegHboro HaTUCKaHHS
MPYKUH KOHTAKTIB.

1.3 Onuc 1a60paTOpHOI YCTAHOBKH

[MpuHuMnoBa  eJeKTpUYHA CXeMa  JOCHIKCHHS  KOHTAaKTOpa
CKJIQJIa€ThC 31 CTaHAApTHOrO OJIOKa JKHMBJICHHS, IO € Ha BCIX
J1a00paTOPHUX CTOJIAX 1 JJAOOPATOPHOI YCTAHOBKH, SIKA IMiJKITFOUAETHCS JI0
OJIOKY JKMBIICHHSI 3a JOIMOMOTOI KOPOTKHMX NepeMHUYoK. Pemra cxemu
3i0paHa 1 3MOHTOBaHa Ha TeTHHAaKcoBOi maHeni. KonrtakTop, 110
Ha OOMOTKY KOHTaKTOpa MOJAaeThecs uepe3 MmimicekyHuoMmip P-209, sxwmii
MiAKITIOYa€ETbC 70 JIA0OpAaTOPHOT YCTAHOBKH 3a JIOTIOMOTOI0 PO3'€MHHX
KOHTakTiB X. BumipioBaHHsS 4Yacy CHpaliOBaHHA BHUKOHYETbCS 32
JOTIOMOTOI0 BUMIpPIOBaHHSI BJIACHOTO 4Yacy BKJIIOYEHHS 1 BIAKIIOYEHHS
KOHTaKkTopa. Jlyisi BUMIpIOBaHHS CTPyMy B KOJIi KEpyBaHHS KOHTaKTOpa B
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PeXKHMI amIepMeTpa BHKOPUCTOBYETHCS HACTUIBHHMN YHIBepcaJbHHNA
npuiag PA.

Jo minicexyanoMipy $-209
1

I |
| I
—2 6 6 & f—=F |
| K J? |
= | |
1 | 6 7 ‘Z I
B = |
L - __2
— 779 (P4)
Pucynok 1.3 - Cxema mabopaTopHOI yCTaHOBKH
[sF T VDL.VD4
HL
m l PV
& Rl Bt
I
I
|
-

Pucynok 1.4 - Enextpudna cxema JIOCTiUKEHHSI KOHTAKTOpa

XKusnenuss Ha I5abopaTOpHy YCTaHOBKY IOJAETHCS BMHUKAHHIM
aBTOMAaTHYHOrO BUMHKKada SF, Mpu IbOMY MOBHHHA 3aropiTHCs] CUTHAJIbHA
nammouka HL. PerymioBaHHS Hampyrd >KHMBICHHS 3IIMCHIOETBCSA 32
J0IOMOroo aBToTpancdopmaropa T.
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1.4 3aBmanns

1.4.1 BuBuutu KoHCTpyKmito KoHTakTopa KIIB-600, BU3HaunTH
napaMeTpu HOro TOJNIOBHOTO Koja Ta Kojia KepyBaHHS 1 300pa3uTH HOro
KIHEMaTUYHY CXEMY.

1.4.2 ExcriepuMeHTaIbHO BU3HAYUTH KOS(II[IEHTH 3BOPOTY 1 3amacy
KOHTaKTOpa, a TaKOX IMOTYXHICTh, IO CHOKUBAETHCS KOHTAKTOPOM Y
BKJIFOUCHOMY TTOJIOXKEHHI.

1.43 3HATH XapaKTEepUCTUKYy MNPOTUIIIOUYMX CHI Ta TITOBY
XapaKTepUCTUKY KOHTaKTOpa (3riHo 31 cxeMoro Ha puc. 1.3).

1.4.4 ExcriepuMeHTaNbHO BU3HAYUTH 3aJIEKHICTh CTPYMY Y KOTYIIIT
eNIeKTpOMarHiTa Bi  BEMTUYMHU  poOOYOro  MOBITPSHOTO  3a30py
eIIEKTPOMArHiTa.

1.4.5 ExcnepyMeHTaIbHO BH3HAYMTH 3aJISKHICTh BJIACHOTO Yacy
BKITIOUEHHSI 1 BIIKJIFOUEHHSI KOHTAKTOPa BiJl BETUYMHU HANPYTH KUBIICHHS
(BiATIOBIHO 310paTu cxemy, 1110 300pakeHa Ha puc.1.4).

1.5 Meroan4Hi BKa3iBKkn

1.5.1 Ilapamerpum TroOJOBHOrO KOJla KOHTakTopa Ta Koja Horo
KepyBaHHsI BU3HAYAIOTHCS 32 JJaHUMH, 110 BKa3aHi HA IIMTKY KOHTaKTOpa i
oomotku. Koncrpykuiro konrakropa KIIB-600 suuntH 3a [1, crop. 313].
KinemaTtnuHy cxemy KOHTAKTOpa CKJIACTH IUISIXOM BU3HAYEHHS B3a€MHOTO
nepeMileH s HOro pyXoMHUX YacTHH, PyXalo4yH BPYUHY SIKip 10 CTUKaHHSA 3
ocepsiM. Y CTaHOBKa NP IbOMY ITOBHHHA OyTH BiIKIIIOUEHA.

1.5.2 Jlnst 3HATTS XapaKTEPUCTHKH MPOTHIIIOYMX CHI (BHKOHAHHS
1.1.4.3) HeoOXiqHO BiAKIIIOUUTH CTeH . Ll XapakTepucTika 3HIMAEThCS 3a
XapakTepHUMU ToukamH. [lpuenHaTH IUHAMOMETp [0 BaXKenms, MO
3’€IHAHHUN 3 SKOPEM KOHTAKTOpa, TATHYTH 32 PYUYKy JMHAMOMETpa BropYy.
B MoMmeHT, KomM SIKip TMOYMHA€E pyXaTHUCh, 3adiKCyBaTH IOKa3aHHS
nuHaMoMerpa  (muisiHka  O,d  Ha  puc.l.2). HacrymHe moka3aHHS
JMHAMOMETPY 3adiKCyBaTH B MOMEHT TOpPKaHHS TOJIOBHHX KOHTAaKTiB
(minsaka dc). [lpu monmamplioMy HaTATYBaHHI JUHAMOMETPY, SIKip
3aJMIIAETBCS  HEPYXOMHUM @)X [JI0 THUX Mip, KOIM TPUIOKEHA [0
JWHAMOMETPY CHJla HE TMOJ0Ja€ TOMNepenHE CTUCKAaHHS KOHTAKTHUX
OpPYXWH. Y MOMEHT TO4YaTKy MpPOAOBXKEHHS PyXy sKopst 3adikcyBaTh
MoKa3aHHA JuHaMoMmeTpy (miumsaHka cb). IIpu BuOOpi mMpoBaiy KOHTAKTiB
nporufgiroua cwia Oyne 30UIbIIyBaTHUCS 3a PaxyHOK IKOPCTKOCTI
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KOHTAKTHUX TIPYyXKHH. Y MOMEHT TOpPKaHHS SIKOpS Ta TIOJIOCHOTO
HAKOHEYHUKA 3a(iKCyBaTH MMOKAa3aHHS IWHAMOMETpa (IUITHKA ba).

1.5.3 ns 3HATTS TATOBOI XapaKTEPUCTHKH KOHTAaKTOpa (BUKOHAHHS
n.1.1.4.3 ta 1.4.4) HeoOXximHO 310paTH cxemy J1a00paToOpHOi yCTAaHOBKHU 3a
puc.1.3. Ilicas neperipku 3i10paHOl CXeMU BUKJIa1a4eM BCTAHOBUTH OJHY 3
00MeXyBaJbHUX TMPOKIAIO0K, IO 3a0e3MedyloTh HEOOXiTHUI MOBITPIHUN
3a30p MiX SIKOpeM Ta ocepelsiM. BecranoBuTtH aBrorpanchopmarop Ha 0.
YBimMkHyTH aBTOMaT SF Ha cTeHni. ABToTpanchopmaTopom T 3a mpudbopom
PV3 Bcranosutn wHampyry 220 B. VYBiMKHYyTH mepemukau S Ta,
MPHUKIAJAI0YH 3yCHIUIS 4Yepe3 ITUHAMOMETP A0 Baxkens (TATHYTH BHU3),
3aikcyBaTH TMOKa3aHHS JUHAMOMETPa B MOMEHT BIADHBY PYyXOMOi
YacTUHH eJekTpomarHiTy. [lokasaHHs IuHaMoMeTpa MOMHOXYETbCS Ha
CHIBBiIHOLIEHHS Tiedel (Bich oOepTaHHS SKOpS — TOUKA MPHUKIAJaHHS
JWHAMOMETPY Ta BIiCh O00epTaHHs SKOpS — BICh EIEKTPOMarHira.
BinnoBinHO 10 KiHEMaTU4HOI cxeMH. BCTaHOBUTH HACTYIHY MPOKJIAJIKY.
VYBIMKHYTH Ta MMOBTOPUTH BUMIPIOBaHHS [T YCiX MOBITPSIHUX 3a30PiB MK
SKOpPEM Ta CEpLEBHHOI. 32 OTPUMAHMUMH JAaHHUMU NOOYAYBaTH TATOBY
XapaKTePUCTHUKY.

1.5.4 JIns Bukonanus 1. 1.4.2 3aBnanHs He0OXITHO:

a) BCTAaHOBUTHU aBTOTpaHchopmarop T B HyJIbOBE MOJTOKECHHS;

0) yBiMkHyTH aBToMar SF, mpu nbpoMy TOBHHHA 3aropiTcs
curHaibHa jjammnouka HL;

B) IUIaBHO 30UIBIIYIOYH HANPYTY >KUBJIIEHHS aBTOTpaHC(OPMaTOPOM
T, 3adikcyBaTH Hampyry i CTpyM OpU SKHX BiOyBa€ThCS BKIFOUCHHS
KOHTaKTOpa;

I) TpPONOBXYIHOUM 30UIbIIYyBaTH HAmpyry, JOBECTH ii [0
HOMiHaJIbHOTO 3Ha4YeHHs (220 B) i BU3HAYMTH CTPyM Ta MOTYXKHICTh, IO
CIIOKUBAETHCS ENEKTPOMArHiTHUM TPHBOAOM Y BKJIFOUEHOMY MOJOKEHHI
KOHTaKTOpa;

€) 3HIKYIOUH HaIpyry, 3adikcyBaTH HAmpyry i CTpyM, MpH SKHX
BiI0YBa€ThCS BIIKIIIOYCHHSI KOHTAKTOPA;

) TMYHKTH T-€ TIOBTOPHTH HE MEHIIE TPhOX pa3iB, OTpUMaHi AaHi
3aHecTH 10 Tabmuiro 1.1;

3) BCTaHOBUTU aBTOTpaHcpopMaTop T B HyJIbOBE TOJOKEHHS,
BUMKHYTH aBTOMaT SF.
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Tabnumg 1.1 - [Tapamerpyn BKIIOYEHHS 1 BIIKJIIOUSHHS] KOHTAKTOPA.

IBKJ’U UBI/IKH:V PCHO)KSV
N(—)HH UBKJ‘UB A UHaB IHaA B IBI/IKJ‘UA BT KSB K3
1
2
3
Cepenne

1.5.5 ns BukoHanus m. 1.4.5 3aBmaHHA HeoOXimHO po3iOpatn
MoMepeHbO 310paHy cxeMy, a IMOTIM 3a cXeMolo, 300pakeHor0 Ha puc.1.4:

a) 3'emHaTH JIA0OpATOPHY YCTAHOBKY 3 OJIOKOM KHBJICHHS
KopoTkuMH nepemuukamu 0-0, 6-6 Ta 7-7;

0) 3a JONOMOrol PO3'€MHUX KOHTAaKTiB X  MiAKIIOYUTH
Minicekynaomip ®-209 no mabopaTopHOi maHesi;

B) MIIKIIOUYUTH HACTUIBHMU YHIBEpCalbHHUM MpUial 10 Kiem 14 ta
15 Ta BCTaHOBHTHM HOTO B PEXHUM amIilepMerpa 3 MOTPIOHOI MEXEro
BHUMIpIOBaHHSI.

1.5.6 BumipioBaHHS BIACHOTO 4Yacy BKIIOYEHHS KOHTAaKTOpa
3IIMCHIOETHCS B TaKIM ITOCIIITOBHOCTI:

a) MIAKIIOYHTH IIHYP S>KUBJIEHHS MiticekyHaomipa D-209 no
pozerku "220 B" i yBiMkHyTH #oro kHonkoto "CeTs";

0) CKMHYTH TIOKa3aHHS MUTICEKYHJOMipa HATHCHEHHSM KHOIIKH
"COpoc", yBiMKHyTH KHONKY "Bubpauwus", nepemukauy "Pexum paGoTsr”
BCTAaHOBUTH B TOJIOXKEHHs "1" 1 MporpiTy mpuiaj BIPOAOBXK 5 XB.;

B) yBiMKHYTH aBTOoMaT SF i 3a jgonomoror aBroTpanchopmartopa T
BCTAaHOBUTU 3aJlaHy HaIpyry, Sika MOBHHHA OyTH OUIBIIOID 3a Hampyry
BKITIOUEHHsSI KOHTaKkTopa (AuB. 1. 1.4.2 3aBnanHA);

I) YyBIMKHYTH TyMmOnepHuil Bumukaud "Ilyck", micisi BKJIFOUEHHS
KOHTaKTOpa 3HATH TMOKa3aHHS MITICEKYHAOMIpa i 3aHecTH X 110 Tabmmii
1.2;

n)  BuMmkHytH  BuMukau  "[lyck", CKMHYTH  TOKa3aHHS
MinicekyHIoMipa KHONKow "COpoc” 1 MOBTOPUTH BUMIPIOBAHHS IMpH il
JKe HaIpy3i )KUBJICHHS,

€) BHUMIpSITH BIACHUH 4Yac BKJIIOYCHHS KOHTAKTOpa ITpPH IHIIUX
3HAa4YEeHHSX HAMpPYTH 3TiTHO 3 M. B-1I.

1.5.7 BumiproBaHHS BJIAaCHOTO 4Yacy BiJAKIIOYECHHS KOHTAaKTOpa
3IIMCHIOETHCS B TaKIM ITOCIIITOBHOCTI:
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a) mepemMrkad "Pe;xuM paboThl" BCTAHOBUTH TONOKEHHS "3";

0) aBroTpancdopmaropoM T BCTAHOBUTH HAIIPYTY, SIKA JOCTATHS JJIs
Horo BKJIrOUeHHs (AuB. M. 1.4.5) 1 BKIIOYMTH KOHTAKTOp 32 JOMOMOIOIO
BuMukaya "Iyck";

B) BCTAHOBHTH 3aJlaHy HAIlpyry Ha OOMOTII KOHTakKTOpa, CKUHYTH
MOKa3aHHA MiliceKyHaoMmipa KHomkoo "COpoc" 1 BHUMKHYTH BHMHUKad
"ITyck";

I) Mcis  BiOKIIOYEHHST ~ KOHTAKTOpa  3HATH  MOKa3aHHS
MiTiCeKyHI0Mipa 1 3aHecTH iX 10 Tabmui 1.3;

1) MIyHKTH O-7] TIOBTOPUTH HE MEHIIE TPhOX pPa3iB, HE 3MIHIOIOYH
HaTpyTH;

€) BHMIpATH BJIACHUM Yac BIiIKIIOUEHHS KOHTAKTOpa MpU IHIINX
Harmpyrax.

Tabmuns 1.2 - BnacHuil yac BKIIIOUYEHHS KOHTAKTOpA.

Hanpyra xuBinenns, B

90 00 10 20 30
Ne BunpobyBaHHS

1
2
3

Cepenne

Tabnuns 1.3 - BacHuiil yac BiIKJIFOUCHHSI KOHTAKTOpa

Hanpyra >xuBinenns, B

90 00 10 20 30
Ne BunpoOyBaHHs

1
2
3

Cepenne
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BimiMkHYTH CTeHJ, BIIKIIOYMTH MITICEKYHIIOMIp BiJl CTEHIYy Ta
J1a00paTOPHOI YCTAHOBKHU.

1.5.8 3BiT 10 1abOpaTOPHOT pOOOTH MMOBUHEH MIiCTUTH:

a) HaliMEeHyBaHHS Ta METY poOOTH;

0) KiHEeMaTHYHY CXeMY KOHTaKTopa;

B) ENEKTPUYHY CXEeMYy JMAOCIi/DKEHHS KOHTakTopa (JabopaTtopHy
YCTaHOBKY);

r) TaOuIi 3 eKCICPUMCHTAIbHUMH JIAaHUMH JIOCTIDKEHb 1
o0y 1oBaHi 3a HUMH TpadiyHi 3aJISKHOCT1 y BIAMOBIAHOCTI 10 3aBIaHHS,

€) BUCHOBKH I10 pOOOTi.

1.6 KoHTpoJBbHI MU TAHHA

1.6.1 o Take KOHTAKTOP 1 sIKi HOr0 OCHOBHI (DYHKIIi1?

1.6.2 Ha3BiTh OCHOBHI apaMeTpu KOHTAKTOPiB?

1.6.3 o Take MexaHiUYHA 3HOCOCTIMKICTh KOHTaKTOpa?

1.6.4 1o Take KoMyTaIliifHa 3HOCOCTIMKICTh KOHTAKTOpa?

1.6.5 OcHOBHI el1eMeHTH KOHCTPYKIIii KOHTaKTopa i ix QpyHKHii.

1.6.6 IlpuHimun poOoTH JayroracHoi CHCTEMH KOHTaKTOpPiB
noctiitHoro ctpymy cepii KI1B-600.

1.6.7 Ilo Take BJIacHWl 4Yac BKIIOYEHHS (BiIKIIOUCHHS)
KOHTaKTopa?

1.6.8 TlosicHiITP  3aJE@KHICTh  BJIACHOTO 4Yacy  BKJIIOYCHHS
(BiIKITFOUEHHS) BiJl BEIMYMHU HAIIPYTH JKUBJICHHS.

1.6.9 11lo Take MOBHUII Yac BKIIOYECHHS (BiKIIOUEHHS) KOHTaKTOpA i
YUM BOHO BiJIPI3HSETHCS BiJl BIIACHOT0?

1.6.10 TlosicHITP 3aNeXHICTh CTPyMy B OOMOTII NPHUBOAY
KOHTAKTOpPA BiJl BEIMYMHU POOOYOr0 MOBITPSHOTO 3a30DYy.
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2 IABOPATOPHA POBOTA Ne 10
KOHTAKTOP 3MIHHOI'O CTPYMY

TpuBamicTs 1a60paTOPHOro 3aHATTS - 4 TONUHH.
2.1 Meta pobotn

BuBunTy mpuHIUN Aii, KOHCTPYKIiIO i OCHOBHI BY3JIH KOHTaKTOpa
3MiHHOTO cTpymy cepii KT-6013, #oro mnpu3HaueHHs; HaBYUTHUCS
po3mupOBYBATH IMO3HAYEHHS Cepil KOHTAKTOPIiB, BHU3HAYATH KUIBKICTh
KOHTAaKTHHUX 3aTHCKAYiB CTPYMOBEAYYUX KOHTYPY, PErYIIOBATH IMOYATKOBE
HATHCKaHHS KOHTAKTHOI MPYKUHH, PO3XHI 1 IPOBaJl KOHTAKTIB, OyayBaTH
KiIHEMaTUYHY CXEMY 1 XapaKTEepUCTHUKY MPOTUIIIOUYMX CHJ KOHTaKTOpa,
MOSICHIOBAaTH 3QJISKHICTh CTPyMYy B KOTYIII eJNEeKTpOMarHira Jo
KOHTaKTOpa 3MiHHOTO CTpyMY B (YHKIIiT poOOYOro MOBITPSHOTO 3230DY.

2.2 3araabHi BimoMocTi

Y nabGopaTopHiii poOOTI BHBYAETHCSA 1 JOCIIHKYETHCS KOHTAKTOP
3MiHHOTO cTpyMmy cepii KT-6013. Ile nBoxno3uiiiinuii anapaT 3 caMoroBe-
PHCHHSIM, TIPU3HAYCHHUN JUIS JAMCTAHI[IHHOTO BKJIFOUCHHS 1 BIIKIIFOUCHHS
ENEeKTPUYHUX KiJl 3 HOMIHaJIbHOIO Hanpyroto 10 660 B, 3 wactrororo 50 'y B
3arajlbHOIPOMUCIIOBHX CTalliOHAPHUX eNeKTponpuBogax. Cxema BKIIO-
4yeHHs1 kKoHTakTopa KT-6013 mnst mycky 1 3ynMHEHHS aCHHXPOHHOTO JIBH-
TyHa MOKa3aHa Ha pUCYHKY 2.1.

~ 380
1.5
=F
—— B2

K1

Pucynok 2.1 - Cxema mycKy 1 3ynmMHEHHS aCHHXPOHHOTO JIBUT'yHA
3a JIOMOMOTI'0K0 KOHTaKTOpa
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TunoBi mo3HaueHHs KOHTAKTOPIB

2 - ABOXNOMKCHUI

KT -6000 /c/ .
KTM - 6000 /c/ 3 - TPbOXNONOCHUIA
KT -7000

.|:, * KinbKicTb nontwcis 4 - YOTUPbLOXMONMKCHUNA
Cepia |

KinbKicTb nonwcis

2-3 4-5
HomiHanbHuii cTpym p T00A 20 A
2 160 A 120 A

BukoHaHHA 0 - 3 yHiBepcanbHUM NPUEAHEHHAM NPOBOAIB Ha penKax

n.n

[Mpumitka. BykBa "c" momaeTbest A MO3HAYEHHS THITy B TOMY BH-
MajaKy, KOJM TOJIOBHI KOHTaKTH BHKOHYIOTHCSl 3 METaJOKepaMiuHUMH Ha-
KJIaJKaM¥u Ha OoCHOBI cpibna. [amexc "XJI" noma€eThes IS TO3HAUCHHS TH-
My KOHTAaKTOpiB, MPU3HAUEHUX JJIsl eKCIUTyaTallil B pailoHaxX 3 XOJIOJHUM
kimimatoM. Kontakropu cepii KT-6000 ta KTII-6000 BuKOHYIOTBCS 3 3a-
MUKAIOYHMH TOJJOBHUMH KOHTaKTaMU i IClOHHUM TaCiHHSM JYTH.

l'o/10BHI KOHTaKTH KOHTaKTOPiB - MalbI[EBOr0 THUIY, BUTOTOBJIEHI 3
Mizgi. Y pasi, KOJM KOHTaKTOpY MPHU3HAYEHI JUIsl HeYaCTHX KOMYTaliil Koyia
(s poOOTH B TPUBAIOMY PEXKHMi), OakaHO BUKOPHUCTOBYBATH KOHTAKTH 3
HaKJIaJIKaM¥ Ha OCHOBI cpi0ia. 3araJibHuil BU TPUIIOIFOCHOTO KOHTAKTOpa
KT-6000 noka3ano Ha pucCyHKy 2.2.

Konrakrop cepii KT-6000 i KT-7000 BUnTyCKalOThCS TUTBKH 3 KOTY-
HIKaMH 3MiHHOTO cTpyMy, a KoHTaktopu cepii KTII-6000 - 3 korymkamu
noctiitHoro crpymy. Konrakropu cepis KT-6000, KTII-6000 moBopoTHOT0
TUTTY.

Ha pucynky 2.3 300paxeHO KOHTaKTHO-IIyrOracCHY CUCTEMY KOHTaK-
topa KTII-6000. Pyxomuii KOHTaKT 4 3 MPYKWHOIO 8 YKpIIJIEHWH HA KOH-
TakToTpuMadi 9. Pyxomuii koHTakT 1 1 sIKip MarHiTOmpoBOAY €IeKTpoMar-
HiTa MOB'sI3aHi MiXk c0000 BajioM 6 (nuB. puc. 2.2). BigKIIOueHHS KOHTaK-
TiB BiIOYBa€THCS 3a PaXyHOK JIii KOHTAKTHUX MPYKHUH 1 MACH PyXOMHX Ya-
CTHH KOHTakTopa. KoHTakTHa mpyxuHa 8, Tak camo sIK 1 B KOHTaKTopi moc-
TIHHOTO CTpyMy, Ma€ ToNepeHe CTUCKaHHs, sike Ha 30-50% MeHme ocra-
TOYHOI0 KOHTAaKTHOI'O HAaTUCKaHHs. Bci merani anaparty ykpimieHi Ha i30-
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nsiiinol peiii 10 (puc. 2.2). Baxinb 5 pyXoMHUX KOHTAKTiB, IO YKpirJie-
HUH Ha Bally 6, TOKPUTHH 130JISIIIHHAM MaTepialoM.

2 3
\‘, ™ \ _| 1 Micua gcranornenns
1 HeMAr HITHHX
\ 1 1" mpornagox
\ “
e
BT af .
/
3
10 9 8 7 6

1 - GJIOK TOMOMIKHHX KOHTAaKTIB;

2 - IyroracHi KaMepH;

3 - eNIeKTPOMATHIT;

4 — sIKip Mar"iTOMPOBO/Y;

5 — BaxiJib;

6 — Bai;

7 — ymop;

8 — ckoba 3 MicIieM po3TalTyBaHHS TUHAMOMETPY Il BU3HAYCHHS CIITH TTOTIEPE/-
HBOT'O CTUCKAaHHS KOHTAKTHOI MTPYXKHHU;

9 - KOHTaKTHA MPYKUHA;

10 - petika.

Pucynok 2.2 - Cxema xonTakropa cepii KT 6000

KonTakropu cepii KT-6000 Ta KTIT-6000 (pucyHok 2.3) MatoTh CHC-
TeMY AYTOTaciHHSA, sSKa CKIAaJa€ThCs 3 yTOracHOi KOTYIIKH 2, MarHITOIPO-
Bony 15, pora 13 HepyxoMoro KoHTakTy 3 i gyroracHoi kamepu 1. OOMOT-
Ka § BKJIIOYEHA B MOCIIJOBHO 3 HEPYXOMHM KOHTAKTOM 12 i pyXOMHUM KOH-
TakToM | (O/IHA TIOJIOBHHA KaMEPH 3HSTA).
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Pucynok 2.3 - KonrtakrHo-nyroracaa cucrema konrakropa KTII-6000

['0MOBHI KOHTAKTH MiJKITFOUYAIOTHCS JI0 30BHIIIHBOTO EIEKTPUYHOTO
koyia BuBosamu 11 1 14. Pyxomuii koHTakT 4 3’€IHAETHCS 3 BUBOAOM 11 3a
JIOTIOMOT'OF0 THYYKOTO 3B'sI3Ky 7. /1)1 TIIBUIIICHHS TOYHOCT] YCTaHOBKH KO-
HTAKTHOTO HATHCKAHHS IIICJIsl 3aMiHU KOHTAKTIB THUCK, IO YTBOPHOETHCS
KOHTAKTHOIO TIPYKMHOI0, MOXKE PETYJIIOBATUCS 3aTATYBAaHHSIM Traiok 16.

Bick obepraHHs pyXOMOro KOHTAaKTy 30iraeThcs 3 Bicclo 00epTaHHS
PYXOMOI CUCTEMH, B 3B'SI3KYy 3 UMM KOHTAKTH HE MAIOTh MPOCIU3aHHA 1 1e-
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pekary. PyxoMuii KoHTakT 00epTaeThes Ha IMITIHIPUIHOMY BUCTYIII, T1ac-
TMAacOBOT'0 KOHTAKTOTpHUMAYa.

JyroracHuii mpHCTpii 3MOHTOBaHO Ha TIACTMAcOBiil Komommi 12,
[0 BCTAHOBJICHA HA PEHIll KOHTaKTOpa. Y HUXKHIM YaCTHHI Ii€] KOJIOAKH
npuKpitieHnid BuBiA 11, 3'€qHaHUI 3 pyXOMHM KOHTaKTOM THYYKHM 3'€]-
HaHasiM 10. BuBig HepyXxoMoro KOHTakTy 3 MpHUMAsSHUMA 0 AyroracHoi Ko-
Tymku 2. [oku MarHiTonmpoBomy AyroracHoi CHCTEMH 130/bOBaHi Bix
CTPYMOITPOBIIHUX YaCTHH 1 KPIMIATHCS O pora 13 HepyXoMoro KOHTaKTy.
HyroracHa kamepa YTPHUMYETHCS LIOKAMH MAarHIiTONMPOBOMY AYTOracHoi
cucremu. s (ikcamii kamepu Ha ONHIN 3 HIIK PO3poOJIeHa TUIOCKA TIPY-
KHHA 0, B OTBIp SIKOT BXOJIHUTH CHelliabHa Taiika KaMepH.

KoHTakTopH AOMyCKaroTh BCTAHOBIIGHHS JBOX 3aMHKAIOUMX 1 JABOX
PO3MHKAIOYHX, 200 TPHOX 3aMHUKAIOYMX JIOIIOMDKHUX KOHTAKTIB, 3MOHTO-
BaHUX OKPEMHUM BYy3j0M (pucyHok 2.4). By30i JIOMOMIXHMX KOHTAKTiB
CKJIAJIA€THCSI 3 IPECOBAHOTO KOPITycY 6 3 HEPYXOMHMHU KOHTaKTamu 1 mpe-
coBaHoi TpaBepcu 10, 110 mepecyBae pyxoMi KOHTakTH (MicTku). [lepemi-
LICHHS TPaBepCH BiAOYBa€ThCS B METANEBUX HampsMisounx. HuwkHs Ha-
MpaBJsiioua BUKOHAHA 3HIMHOIO, 3aB/sSKHA YOMY TpaBepca Moxke OyTu BUii-
HATA 3 KOPIyCYy JUISl OTJISiAY UM 3a4MCTKH KOHTAKTiB. 3aTHCKadi JOMOMDK-
HUX KOHTAaKTIB pO3paxoBaHi Ha MPHEIHAHHS MPSIMUX KiHIB MPOBIIHHUKY
(Oe3 kinerp).

VY KOHCTpYKIil AOMOMDKHUX KOHTAKTiB MepeadadeHo peryIroBaHHS
PO3XHJIIIB 1 TIPOBAJIiB, AJIsl 4OTO MK CKOOOI 9 1 KOpImycoM 6 BCTaHOBIIIO-
€ThCS TIPOKIIaIKa 7 3 Haciukor. Taka >k caMa Haciuka iCHye Ha KOpIyci 6,
110 JI03BOJISIE 3CYBATH KOPIYC BIIHOCHO CKOOU 9 MpH BiIITYIIICHUX TBHHTAX
8, 1110 KpIMJIATh, 1 HAAIHHO HOro (iKCYBATH MPH 3aTATyBaHHI TBUHTIB.

Y KOHTaKTOpax PO3PI3HSIOTH BJIACHUM 1 MOBHMI Yac BKIIIOYCHHS 1
BiJIKJIFOYEHHSI.

BrnacHuii yac BiIKIIOYEHHS - 1I€ 1HTEpBajl 4acy 3 MOMEHTY Mojadi
KOMaHJM Ha BiJKIIOYEHHS 0 MOMEHTY NMPUIIMHEHHS TOPKaHHS KOHTAKTiB
TOJTFOCA, 1110 PO3MHKAE OCTAHHIM.

[ToBHMIT Yac BIAKJIIOUEHHS - IHTEPBAJI Yacy 3 MOMEHTY MOjadi KO-
MaH/IM Ha BiIKIIIOYEHHS 10 MOMEHTY MIPUIIMHEHHS CTPYMY Y BCiX MOJIOCaxX
amapary.
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1,2, 4,5 - ulacTUHA KOHTAKTHA; ...........

3 — KOHTAaKTHHH MiCTOK;

6 - KOpITyC; ........ 7-npoKIanKa;

8 - TBUHT; .......... 9-cko0a; 10 — TpaBepca.

Pucynok 2.4 - By3oi 10onoMiKHAX KOHTaKTiB

BrnacHuii yac BKIIIOYEHHS - IHTEpBaJ Yacy 3 MOMEHTY ToAa4yi KoMaH-
I¥ Ha BKJIFOUEHHS KOHTAaKTHOTO amapara A0 MOMEHTY TOpPKaHHs OJHOTO 3
KOHTAKTiB.

Yac BKIIIOYEHHS amapary - iHTepBajl 4acy 3 MOMEHTY Mojiadi KOMaH-
JI¥ Ha BKITIOYEHHSI KOHTAKTHOTO anapara JI0 MOMEHTY TMOSIBH 3aJIaHUX YMOB
JUTSl IPOXO/IKEHHS CTPYMY B HOT'O TOJIOBHOMY KOJTI.

MexaHiuyHa 3HOCOCTIHKICTh BU3HAYAETHCA YHCIOM BKIIOYEHb (BiAK-
JIOYeHb) KOHTaKTopa 0e3 peMOHTY 1 3aMiHM Horo By3JiB 1 geraneil 6e3
CTPYMY B KOJi TOJOBHHUX 1 BUIbHMX KOHTaKTiB. J[s cyyacHuX amapaTiB Me-
XaHiYHAa 3HOCOCTiiKicTh BH3HAuaeThes umcioM (10 ... 20) - 10° onepaniit,
s KT-6013 3 HaiOLIBIIOW JIOMYCTUMOI YaCTOTOK  BKIIOYCHB
1200...10 - 10° uukxis, 3 wacrororo 600...5 - 10° wuKsiB.

Komyrartifina 3HOCOCTIHKICTh BU3HAYAETHCS YHUCIOM BKIIFOUEHB 1 Bi-
JIKJTFOUEHB KOJa 31 CTPYMOM, IiC/Isl IKOTO MOTPiOHA 3aMiHa 3HOMIEHUX KOH-
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takTiB; ams KT-6013 Bona cranoButh 200-10° uuknis. Xoua B CydacHHX
amapaTax KOMyTalliliHa 3HOCOCTiiKicTh Moxe csaratu (2...3) - 10° onepantiii.
Hanpyra (ctpym) cipaiiboByBaHHS 1€ € HaliMeHIa Harpyra (CTpyMm)
Ha 3aTUCKa4ax KOTYIIKH €JIeKTPOMArHITY, [IPH SKOMY SIKip TOYHWHAE Tepe-
MIIIATUCS J0 TIOBHOT'O MPUTHUCHEHHS JI0 Ocep/is 0€3 MPOMIKHUX 3YIHHOK.

2.3 IlinroToBKa 10 podoTH

Y JIOMaIIHIO TiATOTOBKY JI0 pOOOTH BXOAUTH O()OPMJICHHS 3ar0TOB-
K{ 3BiTY, IO MICTUTh METy POOOTH, CXEMY EJIEKTPHYHOI J1abopaTOpHOI
YCTaHOBKH, a TaKOXK O3HaWOMJICHHS 3 TEOPETHUYHUMH MUTAHHSIMH 10 PO3-
ninmy "3aranbHi BiToMocTi" 1 peKOMEHA0BAHO1 JIiTEpaTypH.

CxeMy yCTaHOBKH JUIS TPOBEIEHHS JOCITIIXKEHb TIOKa3aHO Ha PHUCY-
HKY 2.5, e TpUAHATI Taki MO3HAYeHHS:

T - aBTOTpaHchopmarop;

PT - enekrpoMexaHiYHUN CEKyHIOMID;

PW — Batmerp;

HL1, HL2, HL3 - HeoHOBI 1aMITH (CUTHAIIBHI);

Rl, R2, R3 - onopu;

S1 - BUMHKa4 TaKETHHIA;

S2 - mepemuKay TPUNO3ULIHHUIA;

K - xoryika KoHTakTOpa;

KI, K2, K3 - ro/10oBHI KOHTaKTH KOHTaKTOPa;

K4 - nornoMi>kHUI KOHTAKT KOHTaKTOpPa;

S4 - mepeMHuKay KHOITKOBUH;

S3 - BUMHKA4 OJHOIOJIIOCHUM;

SF - aBTOMaTH4YHUI MOBITPSIHUN BUMHKaY.

2.4 3aBnannsa

2.4.1. O3HaiioMuTHCS 3 KOHCTPYKIIi€ro KoHTakTopa KT-6013.

2.4.2. Bu3HaYuTH KUIBKICTh KOHTAKTHHX 3aTHCKAYiB CTPYMOBEIYYO-
T'0 KOHTYPY (Ha OHOMY IIOJIIOCI).

2.4.3. BigperyiroBaTH O4aTKOBE HATUCKAHHS, PO3XHII 1 IIPOBaj KO-
HTAKTIB 3TiIHO 3 MACTIOPTHUMU JIAHUMH.

2.4.4. JloMOrTucs OHOYACHOTO CIPAllbOBYBaHHS I'OJOBHHUX KOHTAK-
TiB KOHTaKTOpA.
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Pucynok 2.5 - Cxema enexTpryHa 1ab0paTOpHOI YCTAaHOBKH
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2.4.5. CkyacTv KiHeMaTHUHY CXeMY arapary.

2.4.6. BuMipsTu KiHIIeBE CTUCHEHHS KOHTAKTHOI IPY>KUHHU.

2.4.7. TloOynyBaTH XapakTepUCTHUKY TPOTHUAIIOYHX CHJL.

2.4.8. BuzHaunTu KoedilieHT MoBepTaHHS KOHTAKTIB.

2.4.9 3uatH 1 NOOYyAyBaTH 3aJISKHICTh CTPYMY Ta iHAYKTUBHOCTI KO-
TYHIKH KOHTaKTOpa Y GYHKIi poOOYOro MoBITPSIHOTO 3a30py.

2.4.10. BuznHauuTty BiIaCHUI Yac BKIIFOYEHHS 1 BIAKIIOYEHHS KOHTAK-
TOpA.

2.5 MarepiaJ, iHCTpyMeHTH, NPUJIAIH, 00J1aTHAHHS

Jlaboparopuuii crenn 3 koHTakropoM KT-6013; HemaraitHi mpokJa-
Jky ToBIIMHOW 1, 3, 5, ... 10 MM; TMHaMOMETp; BUKPYTKA.

2.6 MeTonnuHi BKa3iBKH

Jnst BUKOHAHHS 1. 3 3aBAaHHS HEOOXIAHO YBa)KHO BUBUUTH PUCYHKH
2.6, 2.7. BigBepHyTH Taliky 2, TBUHTOM | BCTAaHOBUTH PO3XHJ KOHTAKTiB
A=7,5 ... 8,5 Mm.

BKIT104MTH KOHTaKTOp 32 JOMOMOIOIO Baxkens 5 (IuB. puc. 2.2), miy-
oM BuMipsTH 3a3o0p "b". Akmo b= 1,7 ... 2 MM, mpoBaJl BCTAHOBIIEHO Tpa-
BUJIBHO, SIKIIO Hi, TO TBUHTOM | BigperymoBatu ioro. [Ipu upomy mae 3mi-
HUTUCS 1 PO3XHJI KOHTAKTIB. Horo HeoOxiaHo BIJIPETYJIIOBATH 32 JIONIOMO-
rolo ynopy 7 (auB. pucyHoK 2.2), moBepTaiouu ocTaHHii Ha 90 °© HaBKOIO
BiCi.

[NoyaTkoBe HATHCKAHHSI KOHTAKTIB TEPEBIPSIETHCS MPU PO3IMKHEHUX
KOHTaKTaX TaKUM YMHOM: TOHKA MarepoBa CTPivuKa BKJIAJAETHCS MK BH-
CTYIIOM Bajly 1 peryioBaJbHUM T'BUHTOM | (pUCYHOK 2.6), TIOTIM HATATOM
JMHAMOMETpa BU3HAYAETHCS 3yCHIUIS, TIPU SIKOMY JIETKO BUTATYETHCS CMY-
xka marepy. Lle 3ycmms mae nopieHioBatu 7...15 H. PerymoeTnscs mouat-
KOBE HATHCKAaHHS KOHTaKTHOI IPY>KUHH TFalKOI0 1 KOHTPTaikoro 3.

Cuiia morepeHboro CTUCKaHHS KOHTAKTHOI MPYXKHHH MEpepaxoBy-
€THCS 3a CIIIBBIAHOIIEHHSM [UIEUEH 3riIHO 10 KIHEMAaTUYHOI CXEMU.

HeoanouacHicTh TOpKaHHS A03BOJSAETHCS 10 0,3 MM, IpUYIOMY JOCS-
raeThesl e JOPErYIIOBaHHSIM MPOBaiiB rBUHTOM | (puc. 2.6).

s BukOHaHHSA 1.6 3aBJaHHS HEOOXIJHO BKIIFOYMTH KOHTAKTOp 1
JMHAMOMETpOM (aHaJIOT1YHO BU3HAYEHHIO MOYaTKOBOTO HATHCKAHHS KOH-
TaKTiB) BU3HAYMTH 3yCHIUIS, TipH sikomy nammouka HL1 (HL2, HL3) rache.
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[NoTim 3a cHiBBIAHOIIECHHSIM IJICYeH PUBECTH 1€ 3yCHUIIIS JI0 BiCi KOHTaK-
THOI TIPYXKHHI.

A ‘Hanpsmok Hatsry netni

AWHaMomMeTpa

P

' ovaTKoBe

- Micugs npoknagku
nanepoBoi NeHTM

X XXY
et b

1 — rBUHT, L0 peryiroe IpoBai;
2 — KOHTpraiika;
3 —raifka Ta KOHTpraika npy>XHHH.

Pucynok 2.6 - IlepeBipka mo4aTkOBOTO HATHUCKAHHS

aele
KK
S

Pucynok 2.7 - 3azop "B", m0 KOHTPOITFOE TIPOBa

st moOynoBY XapaKTepUCTUKU TPOTUAIOYHX cuil (cM. 11.2.4.7) He-
00XiZIHO BU3HAYUTH MOYATKOBE 1 KiHIIEBE 3HAYEHHS MPOTHIIIOUNX CHJI IPU
BHOOpI pO3XMily KOHTakTiB. [loyaTkoBe 3HAUEHHS MPOTUIIFOYUX CHJI BU-
3HAYUTH HATATOM AMHAMOMETpPA, 3aKPIIMJIEHOro Ha Baxkeni 9 10 movatky
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3pYIIEHHS KOHTaKTy (BU3HAYA€ThCs BidyanbHo). KiHIleBe 3HaUSHHS IPOTH-
JIFOYMX CHJI BU3HAYUTH TaK CaMo AWHAMOMETPOM JI0 MOMEHTY JTIOTHUKY KO-
HTaKTiB (3aropseThbest xoua 6 ogHa curHanbHa tamna HL1, HL2, HL3).

[ToTiM 111 3ycHIUIS IPUBECTH JIO BiCi poOOYOro MOBITPSIHOTO 3a30pYy.
[Ipu BukOHAHHI 1.9 HEOOXITHO BaXKeJIEM BKIIIOYUTH KOHTAKTOp 1, IPUTPH-
MYIOYH BaXinb 9 pykoto, BKmounTtH S1. HatucHyBmm kHONKy S4, 3adik-
CyBaTH TOKa3aHHs NpWIafiB i 3aHecTH B Tabmumioo. Bumkaytn S1 ta S4.
3a30p 3amaeThcsl MPOKIAJKaMH 3 HeMarHitHoro marepiany. [Ipokianku
BCTaHOBJIIOIOTBCS MiX SKOpeM 4 1 ocepJiiM MarHiTONMPOBOJY €IEKTpOMar-
HiTa (AUB. pUCYHOK 2. 2).

Ieii mocaix BUKOHYBATH IIBUIKO, 1100 YHUKHYTH
neperpiBy KOTyIIKu!

Jnst BUMIpIOBaHHA BJIAaCHOTO 4Yacy BKJIFOUEHHS KOHTakTopa 3a m. 10
nepemMHuKad S2 MocTaBUTH B NojiokeHHsS "1". YBIMKHYTH Ta BUMKHYTH Ki-
JibKa pa3iB S1, HE CKHJIal0uM TTOKa3HUKIB cekyHaoMmipa. CymapHHii yac po-
3IUTMTH Ha KUTBKICTh BKJIIOUEHb S1 MpW Hampy3i KOTYIIKH, 10 AOPIBHIOE
220 B.

BrnacHuit yac BiIKIIOUEHHS BUMIPSATH aHAJIOTIYHO, TUTBKU TEPEMH-
Kaud S2 MOCTaBUTH B MONOKEHHS "2".

[Mapamerpy KOTYIIKH 3MIHHOI'O CTPYMY pO3paxyBaTH, BHXOASAYH 3i
CXEeMH Ha PUCYHKY 2.8.

&

Pucynok 2.8 - Cxema 3aMiIlIeHHs! KOTYIIKA €JIEKTPOMArHiTy i3 CTaJIleBUM OCepasM

U w
Z=—; cos@p=——; 0=27f};
1 ? U-I /

Z .
r,=2-cos@; L ,=—sing,
()

ne Z — IOBHUI omip 0OMOTKH.
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2.7 3micT 3BiTY

2.7.1. Mera poboTH Ta 3aBJaHHSL.

2.7.2. Cxema nabopaTOpHOI yCTAaHOBKH.

2.7.3. Kinematnuna cxema kontakropa KT-6000.

2.7.4. PesynpTaTd po3paxyHKiB i AOCHiAIB B TaONHUHIN Ta Tpadiunii
(dhopmax.

2.7.5. XapaKTepucTuKa MPOTHIIFOYUX CHIL.

2.7.6. BUCHOBKH 1 pe3y/IbTaTH 3 MUTAHb 3aBJIaHHS.

2.8 IInTanns A1 camonepeBipKu

2.8.1. TTosicHiTh MPUHIMT Aii Ta MPU3HAYEHHSI OCHOBHUX BY3JIiB KOH-
TaKTopa.

2.8.2. Yum mosicHuTH BiOpamito skopsi (CHibHE T'yIiHHS) MPHU BCTa-
HOBJIEHH1 Y poO0YOMY MOBITPSIHOMY 3a30pi MarHiTONpPOBOY HEMAarHiTHUX
MIPOKJIAJIOK?

2.8.3. ToscHite 3anexuocti L = f(6) i [ = f(9),

2.8.4. llopiBusiiiTe Fe = f(J) eneKTpOMArHiTiB MOCTIHHOTO 1 3MiHHO-
IO CTPYMiB.

2.8.5. SIkuM YMHOM MO)KHA PeryjiioBaTH 3a30p 1 MPOBaJ T'OJIOBHHX 1
JOTIOMIKHUX KOHTaKTiB?

2.8.6. Ski gyroracHi CHCTEMH 3aCTOCOBYIOThCS B KOHTAKTOpPax 3MiH-
HOTO CTpyMy?

2.8.7. Yum nosicHUTH e(peKTHBHICTD TaCiHHSI AYyTH B IILTHOBIH Kame-
pi; B IyroracHii peurrii?

3 IABOPATOPHA POBOTA Ne 11
EJIEKTPOMAT'HITHI PEJIE YHACY 3 MATHITHUM
TA MEXAHIYHUM JEMII®YBAHHAM

TpuBamicTs 1a60paTOPHOro 3aHATTS - 2 TONUHH.
3.1 Meta pobotn

Mertoro poOOTH € BUBYUTH OCHOBHI MPUHIIAITN YTBOPEHHSI BUTPUMKH
qacy elIeKTPOMArHiTHHX pelie, 8 TaKOX EKCIEPUMEHTAIBHO MiATBEPAUTH
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OCHOBHI METOJIM PEeryJOBaHHS yacy CIpallbOBYBaHHS 1 4acy BiAIyCKaHHS
perie Jacy, o cepiiiHo BUPOOJISIOTHCS.

3.2 3araanHi BimoMmocTi

Pene yacy mpencraBnsitoTh coOO00 JIOTiUHI penie 3 HOPMOBaHUM Ya-
COM CHpalbOBYyBaHHA. BOHM Npu3HaYeHi I/l YTBOPEHHS 3aJaHUX BUTPH-
MOK 4acy ITiJ1 yac nepeiayi CUrHajIiB 3 OJIHOTO KoJjla B iHIIHMA 1 HA0YIH IIIH-
POKOTO PO3MOBCIO/KEHHSI B CXEMax aBTOMATH30BAaHOTO EJIEKTPONPUBO/A,
MPHUCTPOSX aBTOMATHKH, TEJIEMEXaHIKH, PeeHOr0 3aXKCTY, TOILIO.

Cepen penie yacy HaWOUIBII IIMPOKOTO PO3IOBCIOJKCHHS HaOYJIH
eNIEKTPOMArHiTHI pene 4acy, B SKHX BUKOPHUCTOBYIOTHCSI MarHiTHI CHCTEMH
MOCTIHOTO 1 3MIHHOTO CTpyMy. Yac crpaiboByBaHHs tCIp eNeKTpOMarHi-
THUX peJie SIK IPU BKJIIOYECHHI, TaK 1 IPH BiAKJIIOYEHH] Ma€ /IBi CKIIaJIOBi:

temp = tap +1p
)

Jie t3p - yac 3pyIIeHH,

tp - 4ac pyxy.

Yac 3pylieHHs - MpeacTaBisie cOOOK0 MPOIIAPOK 4acy 3 MOMEHTY
nojadi Ha 0OMOTKY (IIpH BKJIFOUEHHI perie) abo 3HATTS 3 0OMOTKH (IIpH Bi-
JKJIIOYEHH] pene) >KUBJICHHS 10 MOYaTKy Oe3MocepenHbo PyXy PyXOMHX
YAaCTHH pelie, TOOTO I1e Yac HePYXOMOTO CTaHy SIKOps IIiJ] 4ac 3MiHM MarHi-
THOT'O TIOTOKY MPH BKITIOUYEHHI a00 BiIKIIOUEeHHI 0OMOTKH pere.

Yac pyxy — 1€ 4ac pyxy 10 TIOBHOTO HOTO IPUTSATHEHHS (IIPH BKIIIO-
YeHHI pesie) ado 10 TOBHOTO MOro BiAnagaHHs (MIPY BiIKIIOYCHHI peie).

3MEeHILIEHHS Yacy CIpalbOBYBaHHS pelie 3IIMCHIOEThCA 32 PaxyHOK
30ibIIEHHS Yacy 3pyLIeHHs t3p abo vacy pyxy fp. B mepmomy Bumaaky
301TbIIEHHS Yacy 3pyIIeHHS (a OTXeE 1 4acy CHpalbOBYBaHHS PENe) MOXKe
3IIMCHIOBATUCH 32 PaxyHOK MarHiTHOrO AeMN@yBaHHS, a y IPyroMmy - 3a
PaxyHOK MEXaHIYHOTo AeMI(yBaHHS.

MarHiTHUM JeMipyBaHHSM Ha3UBA€ETHCS CMOCIO BIIMBY Ha LIBH/I-
KiCTh 3MiHEHHSI MarHiTHOTO TIOTOKY B MarHiTONPOBOAI MPH BKIIIOYEHHI a00
BigKimodeHHi pene. [IpuHIMD marHiTHOrO AemiiyBaHHS 3acCHOBaHUI Ha
BHUKOPUCTAaHHI MarHiTHUX MOTOKIB, IO YTBOPIOIOTHCS BUXPOBUMH CTpyMa-
MU, [Ki 3 SIBISIOTHCS Y MACHBHHX JIETasIX MAarHiTONPOBOAY NpH 3MiHIO-
BaHHI OCHOBHOTO MarHiTHOTO MOTOKY. MarHiTHI IOTOKHA BUXPOBUX CTPYMiB
y BIAMOBIHOCTI 3 TpaBmiioM JIeHIIa HampaBeHi 10 BiJHOIICHHIO JI0 OCHO-
BHOTO MarHiTHOrO MOTOKY TaKMM YHMHOM, MIO0 MiATpUMATH MOIepeaHii
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CTaH MarHiTHOI cucremu. OTxe, IPU BKIIOYEHHI a00 BIAKIIOYEHHI 00MOT-
KM BOHU 3MEHIIYIOTh NIBUJKICTh 3MIHIOBAaHHS MarHiTHOTO MOTOKY. Edek-
THUBHICTh MarHITHOTO JIeMI()yBaHHS TUM BHINE, YMM BHIIE a0COIIOTHA Be-
JMYMHA OCHOBHOT'O MarHiTHOT'O MOTOKY, TOMY OUTBIINH eeKT JoCATaeThCS
MpH BUMHKaHHI €IEKTPOMAarHiTHOTo pene yacy. Lle mosicHIoeTbes THM, 1110
P MPUTATHYTOMY SKOPi MarHiTHUM MOTIK 3HAYHO Oiiblie, HOK MpH Bif-
nymeHomy. s migcMiIeHHST MarHiTHOTO JeMIlpyBaHHS EIEeKTPOMAarHiTH
JOTIOBHIOIOTECSI KOPOTKO3aMKHEHUMHU (IeMIIpyrouuMH) BUTKaMH, SIKi BH-
KOHYIOTBbCSI B OUTBIIOCTI BUNIAJIKIB Y BUIIISAJI MacHBHHUX MigHHX a0o ajro-
MIHIEBUX T1JIb3 200 OOMOTOK, SIKi HaCa/PKYIOThCSI HA MarHiTONPORBIA 1 Mij-
BULIYIOTh BUXPOBi cTpyMu. Haiibinpmmii edpexT nmpu HaliMeHIIH BUTpaTi
MaTepiany JOCATaeThCs, SIKIIO JIOBXKUHA TUIh3H1 JIOPIBHIOE JOBXHUHI OCEP/sl.

3a JOMOMOrOI MarHiTHOrO AeMI(YBaHHS YAAETbCA OTPUMATH BH-
TpuMKy 4acy nopsanaky 0,1...0,5 ¢ npu BrmovenHi i 0,2...10 ¢ npu Bigkiro-
4yeHHi. [IpuHIUN MarHiTHOrO AeMI(yBaHHSI BUKOPUCTOBYETHCS B perie da-
cy tuniB POB-800, P3-500, P3-100 Ta iHmMX, 010 IIMPOKO BUKOPUCTOBY-
I0TBCSI JUIs1 KEpYBaHHS eNIEKTPOIPUBOIAMH.

PerymioBaHHSI BUTPUMKH Yacy TIPU BIIKIIOYEHHI pelie yacy 3 MarHi-
THUM JeMryBaHHSI MOXE 3/IMCHIOBATUCH 3MIHEHHSIM HATITY 3BOPOTHOL
MPYXKWUHU 1, TAM CaMUM, MAarHiTHOrO OTOKY BiJIyCKaHHs a00 BETMYHUHOIO
po0OOYOro TOBITPSIHOTO 33a30py (HAMPHKIAJ 33 JIOMOMOI'OK HEMAarHITHHX
MPOKJIA/IOK), KWW MaJjlo BILUIMBAE HA CTAJMii MAarHITHHUN TMOTIK, ajie CyTTEBO
BIIMBAa€ HA MIBHJIKICTb HOro 3MeHIIeHHs. [liBUILEHHS Yacy CIpalboBY-
BaHHS €NIEKTPOMATHITHOTO PeJie Yacy MOXKe TakoX 3a0e3NedyBaTHCh Mif-
BUIICHHSIM 4acy pyxy #p. Yac pyxy npeacTaBisie coO000 4ac pyxy sSKOpIO
pere 10 MOBHOTO MOro MpUTATHEHHs. BIuMB Ha uyac pyxy pene 31iHCHIO-
€TBCS, TOIOBHUM YHMHOM, 32 JIOTIOMOTOI0 MeXaHiduHoro aemmndysaHHs. B
TaKMX pPEJIe 4Yacy PyXOMi YaCTUHU EJIEKTPOMATHITY Ji0Th HAa KOHTAKTHY
CHCTeMYy Yepe3 CIOBUIBHIOIOUHI MPUCTPil (MHEBMAaTUYHUN Aemmdep, da-
COBUI MexaHi3M Tomo). MexaHiuHe nemrQyBaHHs BHKOPHUCTOBYETHCS B
pene yacy tunis 9B-110, 9B-120, 3B - 130 Ta iH., 110 HUPOKO BUKOPHUC-
TOBYIOTbCS B cXemax pelneifHoro 3axucty. Crocobu perymoBaHHS 4acy
CTpaIbOBYBaHHS pelie Yacy 3 MEXaHIYHUM JieMI(pyBaHHSAM Pi3HOMAHITHI 1
BHU3HAYAIOTHCS KOHKPETHOIO KOHCTPYKIIIEIO pere.

[IpenmeromM mOCHiKEHHS JaHOI JIAOOPaTOPHOI POOOTH € EIEKTPO-
MarHiTHi pene wacy tumy PD-511, B SKOMYy BHKOPHUCTOBYETHCS MPHUHIIHII
MarHitHoro nemmndysanss, i 9B-130, B sKoMy BUTpUMKA 4acy yTBOPIOETh-
csl 32 IONIOMOT'OI0 YaCOBOT'O MEXaHi3My.
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3.3 Onmc 1a00paTOPHOI YCTAHOBKH

YcraHoBKa [T AOCTIIKEHHS Pelie Yacy CKIaJa€eThes 31 CTaHAapTHO-
ro OJIOKY JKMBJICHHS, IO € Ha BCiX JTaOOpaTOpHUX CTOJaX, 1 JabopaTtopHOi
ycTaHOBKH. Pene uacy, mo IochimKyloThCst y poOoTi, 3aKpiljieHi Ha Te-
penHiil YacTHHI TeTHHAKCOBOI MaHeni JabopaTopHoi ycTaHOBKH. [IpuHIM-
MOBa EJIEKTPUYHA CXeMa JOCTIKEHHs peie 4acy MOoKa3aHa Ha PUCYHKY
3.1. JTaGopaTopHa yCTaHOBKa IIJIKIIOYAETHCSA 10 OJOKY KHMBJICHHS 3a J0-
MMOMOT'OK0 KOPOTKUX MPOBiIHUKIB. PeriTa cxema 3i0paHa i 3MOHTOBaHa Ha
nabopatopHiii maneni. s BUMipIoBaHHS Yacy CrpalbOBYBaHHS pelie BU-
KOPUCTOBYEThCS €IEKTpOMexaHiuHui cekyHaomip PT, BcraHOBIieHHI Ha
naneni Onoky >xuBieHHs. Koo kepyBanus pene yacy K1 (PD-511) Bmuka-
€ThCS 1 BUMUKA€eThest TyMOepom S2, a K2 (9B-130) — Ttymbaepom S1.

XKusneHnst Ha 1a0OPaTOPHY YCTaHOBKY TMOAAETHCS BKIIOUCHHSM aB-
TOMATUYHOro BUMHKaua SF, BCTaHOBIEHOro Ha MaHedi OJIOKa KUBJICHHS,
IIpU LIbOMY 3aIaJIIOETHCS CUrHaNIbHA JlaMiiouka HL. PerynroBanHs Hanpyru
KHUBJIGHHS  3[IHCHIOETBCS 32  JIOIOMOTOK  aBTOTpaHcdopmaro-
paT.

e Aty T |

_lsE VDL.VD4 PV3 6 46| |1 s2 |
o I T T | |
] ] - -
R | BY @ K1 K2 | |
i 0l “ -
I |

| E’T | |

3003 |
L _Bnoxmuenenya | = Jlaboparopma ycTamoEka |

Pucynok 3.1 - Enekrpuyna cxema JOCHTIIKSHHS pelie yacy

[Tpu BuMiproBaHHi "acy cnpansoByBanHs peie K1 npu BigximodeHHi
cXeMa Mpalioe TAKUM YUHOM. Y 3HECTPYMJICHOMY CTaHi eleKTpoMexaHid-
Hull cexynaomip PT He mpamtoe Tomy, mo Horo oOMOTKa 3alIyHTOBaHa
KOHTaKTaMH, 1m0 po3mukaroTbes, pene Kl. Ilpu BMuKaHHI S2 KOHTaKTH
pene K1 posmukatorees, ane PT He mpairtoe, 00 HOro 0OMOTKa IIYHTYEThCS
koHTakTamu S2. [Ipu BummkanHi S2 enexkrpocekyHaomip PT mpairoe 110
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THX Tip, MOKK Horo oOMoTKa He OyJie 3alyHTOBaHA KOHTAKTaMH, 110 PO3-
MUKarThes, peie K1, To0To He BinOyaeThes CrpalbOByBaHHS pelie.

[Tpu BuMiproBaHHI 4Yacy crpanboByBaHHsS pene K2 mpu BrimroueHHi
cXeMa TIpalfoe TaKUM YHHOM. Y TIOYaTKOBOMY MOJOXeHHI oOmoTka PT
3alIyHTOBaHa KOHTakToM TymOnepa S1. [lpu Horo BMHUKaHHI MOAAETHCS
*KuBJIeHHs Ha 00MOTKY K2 1 mounnae npairoatu PT Tomy, 1o apyra mapa
KOHTakTiB S1 mpamroe Ha po3mukanHs. [Ipu 3aMuKaHHI KOHTaKTy, IO 3a-
MuKaeTbes, pene K2 oomorka PT myHTyeThes 1 BiH IPUIMHSE MPALIOBATH.

3.4 3aBnanns

3.4.1 BUBYMTH NPUHLIMITK YTBOPEHHS BUTPUMKH Yacy 3a JOMOMOI'OI0
MAarHiTHOTO i MEXaHIYHOTO JieMI()yBaHHS.

3.4.2 BuBunuty pobOTy CxeMH JIaOOpaTOPHOI YCTAHOBKU MPH BUMi-
PIOBaHHI Yacy CHpalbOBYBaHHS JIOCHTIPKYBaHHUX pejie dacy.

3.4.3 BUBUMTH KOHCTPYKIIIO peie Yacy 3 MarHiTHHM JAeMIQyBaH-
HsM PD-511. BkasaTu y 3BiTi OCHOBHi HOT0 €1eMEHTH M 1X MpU3HAYEHHSI.

3.4.4 ExcniepuMeHTaJIbHO BU3HAYUTH 3aJISKHOCTI 4acy CHpalboBY-
BaHHS MPH BKIIIOYEHH] pene P3-511 Bix HaTIry 3BOPOTHOI MPYKUHU, BEITHU-
YHHA POOOYOro MOBITPSHOTO 3a30py 1 Hampyru xuBleHHA. [loOymyBaTn
rpadiku OTPUMaHUX 3aJI€KHOCTEH.

3.4.5 BUBUMTH KOHCTPYKIIiIO pejie 4acy 3 MeXaHIYHUM JAeMI]yBaH-
HsaMm DOB-130. BkaszaTu y 3BiTi HOro OCHOBHi €1€MEHTH U iX PU3HAYCHHS.

3.4.6 ExcnepiMeHTanbHO BU3HAYMTH 3QJISKHICTD Yacy CIpalboBY-
BaHHS TpH BKJIIOUYeHHI pene DB-130 Bix Horo ycraBkd mo yacy, a TaKox
BIJTHOCHY MOXUOKY Horo ycraBok (cepenne 3HaueHHs). [loOynyBaTtu rpadik
OTPUMAaHOI 3aJISKHOCT.

3.5 MeroanuHi BKa3iBKH

3.5.1 Ilpu BukonanHi 1. 3.4.1 3aBOaHHS CITiJi KOPUCTYBATHCh MaTepi-
aJlaMu JISKIIii 1o BimnmoBijHiNA Temi, po3nizoM "[Ipeamer mociipkeHH" Ta
PEKOMEH IOBAHOIO JIITEPaTypoIo.

3.5.2 Cxema 1ab0paToOpHOI YCTAaHOBKH 1 IPUHIMII ii poOOTH MoxaHi y
poznini 3.3 "Onuc 1abopaTopHOT yCTaHOBKH"

3.5.3 Ilpu BukonanHi mi. 3.4.3 u 3.4.6 ciig KOPUCTYBATHCh PEKOMe-
HJIOBAHOIO JIiTepaTyporo. 30KkpemMa, onuc KoHeTpykiii PO-511 Hamano y [1,
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ctop. 370], onuc koHCTpyKIil DB-122 (aHayoriyae qociipKyBaHOMY) Ha-
naHo y [8, ctop. 78].

3.5.4 Jlns BUKOHaHHSI €KCIIEPUMEHTAJIbHOI YaCTUHU POOOTH HEOO-
XiTHO TIOKIIOUNTH JabopaTopHy YCTaHOBKY A0 OJOKY IKHBIICHHS,
3 €HABIIM 3a JIOTIOMOI'OI0 KOPOTKHUX MPOBIJIHUKIB BiNMOBiIHO Kiemu: 1-1,
3-3,4-4,6-617-7.

3.5.5 Bukonansns 1. 3.4.4 3aBaaHHsI 3IUCHIOETHCS Y TaKil TOCIII0-
BHOCTI:

a) BCTAHOBUTH 3a/IaHUI HATST 3BOPOTHOI PYKUHU pelie, SIKHid pery-
JIIOETHCS CTYTEHEBO 3a JIOMOMOTOF0 IIACTUH TOBIIMHOKO 1,5 MM; TIaCTUHU
3aKJIaIal0THCs TOMDXK (GIrypHOi Tallky 1 MaliOm; HATAT NPY>KUHH BHMIpPIO-
€THCS KUTbKICTIO BCTAHOBJICHUX TUIACTHH 1}

0) BCTAaHOBHUTH 331aHy BEIWYMHY POOOYOro MOBITPSHOTO 3230y, SKa
PETYJIOETHCS 3a JIOMOMOTOI0 HEMarHiTHHX (JaTyHHHUX a00 MiZHHX) Mpo-
knazok TopmuHow 0,1; 0,2; 0,4 1 0,6 MM, 3aKIalaéMUX y KapMaH, M0 3a-
KpilieHui Ha SKOpi;

B) YBIMKHYTH aBToMaT SF, mpu mpoMy MOBHHHA 3alajIUTUCh CUTHA-
JbHa Jammouka HL;

T) YBIMKHYTH S2 i, MiBUILYIOYN HANPYTy *HUBJICHHS 32 JOIOMOIOI0
aBToTpaHcopmaTopa T, ZJOMOTTHCH CIIPal[bOBYBaHHS pelie Yacy;

1) 3a JOIIOMOTr 00 aBToTpaHcdopmaropa T BCTAHOBUTH 3a/iaHy BEJTH-
YHHY HANPYyTH KUBJICHHS;

€) BCTaHOBUTHU CTpiKy PT Ha HyIb;

) BUMKHYTH S2 H 3HATH NIoka3aHHs PT;

3) BUMKHYTH aBToMaT SF;

W) BUKOHYIOUH TIOCINIIJOBHO MYHKTH a-3, 3HATH 3aJIOKHICTh Y BiAIO-
BIAHOCTI 10 1. 3.4.4 3aBAaHHA, 3aHOCAYM MOKa3aHHA A0 Ta0uuub 3.1, 3.2 1
3.3;

K) TiCJIsI 3HATTS BCIiX 3aJIGKHOCTEH HEOOX1AHO BUMKHYTH aBToMaT SF
1 BCTaHOBUTH aBTOTpaHchopmaTop T Ha HyJIb.

Tabmuus 3.1 - 3aneXHICTh Yacy CpalbOBYBaHHS pelie Bil HATSTY
3BOPOTHOI IPY>KUHU
o= mm; Uk = B (3amatoTbes BUKIIagauem).
Hatar npyxuHnu, n
Yac crpauboByBaH-
HS, C
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3.5.6 Bukonauns 1. 3.4.6 3aBaa”Hs 341HCHIOETHCA B TaKiil IIOCIINO-
BHOCTI:

a) BCTAaHOBUTH 33/1aHy YCTaBKy 4acy chpalboByBaHHs pene OB-130;
1€ 31 ICHIOEThCA YCTAHOBKOIO 1 (PIKCYBaHHSIM KOHTAKTiB pelie B OMHOMY 3
MOJIOKEHb Y BIiAMOBIAHOCTI 10 YCTaBKH, IO BH3HAYAETHCS 3a MIKAJIOO
(mmacTMacoBUil MOKaKYMK CTABUTHCS IPOTH BiATIOBITHOT PUCKH HA IIIKAi);

Tabmurs 3.2 - 3anexHICTh Yacy CrpalbOBYBaHHS peie BiJl poO040ro
MOBITPSHOIO 3230PY

n=__ ;Ux= B (3a1a10ThCs BUKIIAZAUEM).
[oBiTpsHuii 3a30p,
MM 1 2 ,3 4 5
Yac cnpanboBy-
BaHHS, C

Tabnuus 3.3 - 3anexHICTh Yacy clpanboBYBaHHS peie BiJ HANpyru
KHUBJICHHSI

n=__ ;= MM (33JaF0ThCS] BUKJIAZAAYEM).
Hanpyra xus-
JieHHs, B 0 0 20 50 00 20
Yac cpanboBy-
BaHHS, C

0) yBiMmkHyTH aBToMaT SF i 3a momomororo aBrorpanchopmaropa T
BCTaHOBUTHU 3a NpuiaaoM PV3 HoMmiHanbHY Hampyry oOMOTKH pene, sika
nopieaioe 220 B;

B) CKHHYTH TIOKa3aHHs MiticekyHaomipa PT;

r) yBiMkHyTH S1 1 micnsg 3ynuneHHs ctpiiku PT 3adikcyBaTtu Horo
MMOKa3aHHsA 1 3aHECTH iX 10 Tabmuil 3.4;

n) BuMkHyTH S1 i1 aBTOoMaT SF;

€) BUKOHYIOYH TTOCIIIJIOBHO TII. a-JI, 3HATH 3aJIGKHICTh Y BiAMOBIHO-
CTI 10 3aBIaHHS;

’K) BU3HAYUTH aOCOJIIOTHY Ta BiTHOCHY MOXHOKH BiAMOBIITHO 3a Ta-
KAMU QopMyIaMu:

A
5 8t:—t

ty

B

At =|tenp — ty
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ne ty - ycTaBKa 4acy CIpaibOByBaHHS;

3) Pe3yJIbTaTH PO3PAXyHKIB 3aHECTH JI0 TabauI0 3.4,

3.5.7 Ilicnst 3HATTS 3aJIGKHOCTI HEOOXiHO BCTAHOBHUTH ABTOTPAHC-
¢dopmarop T Ha HyJIb i BUMKHYTH aBTOMAaT SF.

3.5.8 OTpuMaHi eKCIIepUMEHTAIbHI 3aJIGKHOCTI HEOOX1THO Y3TOJAUTH
3 BUKJIaJIa4eM, IICIIs 4Oro po3iopatu cxemy.

Tabmuus 3.4 - 3anexHiCTh yacy CHpanbOBYBaHHs 1 MOXHOKK Bix
ycTaBKH pene yacy OB-134
VYcraBka vacy
CIpalbOBYBAHHS, C )

Yac crpanibOBYBaHH, €
AbcomoTHa oxuoKa, ¢
BignocHa moxu6ka, %

3.5.9 3Bit 10 1abopaTOpHOI pOOOTH MOBUHEH MICTHTH:

a) HaliMEeHyBaHHS Ta METY poOOTH;

0) CNMEeKTPUYHY CXEMY JOCIIDKCHHS pejie Jacy;

B) EKCIIEPUMEHTAIbHI JaHl y BUTJISL TaOJUIh 1 TOOY/I0BaHI 32 HUMH
rpadivHi 3a1eKHOCTI;

') PO3paxyHOK MOXMOOK yCTaBOK CIPAallbOBYBaHHS pejie 4acy 3 Me-
XaHIYHUM JeMIIpyBaHHIM;

1) BUCHOBKH I10 pOOOTi.

3.6 IluTtanns 1A camonepeBipKu

3.6.1 1o Take pene 4yacy i e BOHU BUKOPHCTOBYIOTHCS?

3.6.2 ki ckiajoBi Mae 4ac CIpanboOBYBaHHS €EKTPOMArHiTHOTO
pene?

3.6.3 Skumu cnocobaMu MOKHa 30UTBIIMTH Yac CHpalbOBYBAaHHS
eNIeKTPOMAarHiTHUX perne?

3.6.4 B yomy nossirae MpUHIMIT MarHiTHOTO AeMI(yBaHHs?

3.6.5 Sk MOXHa peryJjioBaTH 4ac CIpallbOBYBaHHS pejie 3 MarHiT-
HUM JieMIT(pyBaHHM?

3.6.6 ToscHite 3anexHocTi tenp = f(n); terp = () 1 tenp = f(Ux);

3.6.7 SlkuM 4MHOM 3IiHICHIOEThCA MEXaHiYHE NeMIIQyBaHHS B pele
yacy?
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3.6.8 TloscHiTh HasBHICTH MOXMOKM CHpAIlbOBYBAaHHS pele dacy 3
MeXaHIYHUM JIeMIT()yBaHHSIM.

4 IABOPATOPHA POBOTA Ne 12
BIMETAJIEBI TEIIVIOBI PEJIE

TpuBamicTs 1a60paTOPHOro 3aHATTS - 4 TONUHH.

4.1 Meta podotn

O3HallOMHUTHCS 3 TPUHIUIIOBUM BUKOHAHHSM TEIUIOBUX peEJie; BH-
BUUTH KOHCTPYKIIIFO 1 3HSATH JOCTIAHUM IUISXOM YacCOCTPYMOBY XapaKTe-
puctuky pene tuny TPH-25; 3acBoiTy mpuHIMI Aii TEIJIOBUX pelie BCIX
THUIIIB, BUJIM HArpiBaHHs OIMETajeBHX IUIACTHH, [0 BUKOPUCTOBYIOTHCS B
TEIJIOBHX PeJie; MaTepiajn, 10 BUKOPUCTOBYIOTHCS ISl BUTOTOBJICHHS Oi-
METaJeBHX TIACTHH; CIIOCOOW PETYIIOBaHHS CTPYMY CIIPallbOBYBaHHS Tel-
JIOBHX pelie y By3bKOMY Ta IIMPOKOMY Jlialia30HaX; HABYMTHCS BimoOpaka-
TH CXEMY BKJIIOUEHHSI TEIUIOBOTO pejie 3aXUCTy €IeKTPOJABUTYHA; 3HIMATH 1
Oy/IyBaTH 4aCOCTPYMOBY XapaKTEPUCTHKY TEILIOBOT'O pere.

4.2 3araabHi BimoMocTi

JIOBrOTPUBATICTD EEKTPUYHOTO OOJaJAHAHHS B 3HAUYHIA Mipi 3aie-
KUTh Bijl MEPEBAHTAXKEHb, IKAM BOHO MiJJIA€ThC Mia Yac podoru. SKimo
TEpMiH CIYKOHM eNeKTPOABUTYHA B HOPMAJIbHOMY PEXHMMI eKCILTyaTaiii
nopiBHIoe 20 pokaM, TO MpH HOro TEIIoBOMY mepeBaHTakeHHI Ha 180%
TEPMIH CIIYXOU JBUTYHA 3MEHINYETHCA JO OMHOro Micsus. Jlis 3axucty
ENIEKTPUIHOTO 00JIaJIHAHHS, 30KpeMa eIeKTPOJABUTYHIB, BiJl HArpiBy 3a pa-
XYHOK CTPYMiB NEpEBaHTaXKEHHs, SIKE € BUIIUM 3a JIOMyCTUME 3HAYCHHS,
HaAMOLTBII IUPOKE PO3NOBCIOKEHHS OTPUMAIIH TEMJIoBe pejie 3 Oimerane-
BUMH TulacTHKaMu. Cxema BKJIIOUEHHS TEIUIOBOTO pPele 3aXUCTy acHHX-
pounoro asuryHa 3 K3 poropom mokaszana Ha pucyHky 4.1. OcHoBHuI
eJIEMEHT TEIIOBOro pele — € OiMeTalieBa IJIACTHUHA, SIKa BUKOHAHA 3 JBOX
MeTaiiB, MI0 MaloTh pi3HI TemmepaTypHi KOe(illieHTH JIIHIHHOTO PO3MIH-
peHHsi. Meran 3 OUIbIIMM KoedillieHTOM JiHIMHOTO PO3LIMPEHHS ¢ Ha3u-
BA€THCS AKTUBHKUM, a 3 MAJIUM KOS(DILlIEHTOM () - [TACUBHUM.



PI/ICYHOK 4.1- Cxema BKIIFOUCHHS Ta 3aXUCTy CIICKTPOABUT'YHA Bil[ nepcHaBaHTa-
JKCHHS 3a IOIIOMOI'OI0 TEIIJIOBOT'O pEJIC

Y Miciii HakJIaJaHHs OJIHA JI0 OJTHOT IJIACTHHU XOPCTKO 3aKPIIUICHI B
pe3yabTaTi MPOKATY B TapPSUOMY CTaHi a00 3BaprOBaHHSI.

SIKIIo 3aKpiNnUTH HEPYXOMO OJMH KiHellb TaKol IUIACTHHU 1 HAarpiTH,
BiIOYICThCS 3TUHAHHS IJIACTHHU y Oik macuBHoro mapy. Came 1e sBuIie
BHUKOPUCTOBYETHCS Y TEIJIOBUX PENe, TEPMOPEryasTopax i T.i.

MakcuManbHUI TPOTHH HE3aKpilIeHOro KiHmg OimeraneBoi miac-

TUHU PO3PAXOBYETHCA 3a q)OpMyJ'IOIO:
2
3 "t
Xwakcz(al - OL2). S >

ne o4 1 O, - KoedilieHTH JIHIHHOrO PO3MIMPEHHS BiIMOBIIHO 10
AKTUBHOTO Ta MACUBHOTO mapis, 1/°C;

[ - MOBXKWHA ITACTUHU, MM;

T - TICPEBUIIICHHS TEMIIEPATypu HArpiBy IJIACTUHU HaJ TEMIIEpaTy-
OO HABKOJHUIIIHBKOTO cepenoBuia, ° C;

0 - cymMapHa TOBIIMHA TJIACTUHH, MM.

BinbHuil KiHelb JIACTUHU PO3BUBAE TaKy CUITY:
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Jie b-IMpYHA TUIACTHHHU, MM;
E-cepenniii Moayab npykHOCTI iacTuHu H / MM 2;

E +E,
5

3 piBHsHB (4.1), (4.2) BUXOAUTS, 1110 MPOTHH 1 CHJIa TUM OLIbIIE, YAM

E =

Outbure pisuung (o, — o, ) . [l aKTMBHUX IIapiB 3aCTOCOBYKOTLCS 3aJ1i30-

. . . -6
HIKeIbMOIiOeHOoBI ciuiaBy, mo MaTh o=(18...19)-10 = 1/°C, a Takox
CIUIaBM HAa MIiJHIM OCHOBI: JaTyHb, KOHCTaHTaH, ajJlOMiHi€eBa Ta OepuitieBa

6ponsza 3 a.=(16....23)-10° 1/°C.

Jns macuBHUX mapiB HaOy/IM MOIIMPEHHS 3aJi30HIKENeBi CIUIABU 3

36%-m BMicToM Hikeno a=(1...7)-10° 1/°C.

BimeraneBi miacTHHA MOXYTh HarpiBaTHCS €JIEKTPHUYHUM CTPYMOM,
IO MPOTiKae OE3MOCEPe/IHhO IUIACTHHO (Oe3mocepe/lHe HarpiBaHHs), a
TAKOXK BiJl OKPEMHX HarpiBaJbHHX €lEeMEHTIB (HempsiMe HarpiBaHHs). Y
JedKUX amnapaTax TO€IHYIOThCS Oe3locepe/He 1 HenpsMe HarpiBaHHs
(koM0iHOBaHEe HAarpiBaHHS).

[lpu Ge3nocepenHbOMY HarpiBaHHI HIMPOKE PETYIIOBAHHS CTPYMY
CHpalbOBYBaHHS TEIUIOBOTO PeEie 3AIHCHIOEThCS JOOMPAHHSIM BiIIIOBITHUX
ornopiB (IIYHTIB), M0 BMHKAIOTHCS MapajeldbHO OiMeTaeBiil TIIIACTHHI.
upoke perynaoBaHHs CTPyMy CIpPalbOBYBaHHS MPH HEMPSIMOMY Harpi-
BaHHI 3a3BHYail BUKOHYETHCS 3 JIOTIOMOrOI0 3aMiHHM HArpiBaJbHHUX eleMe-
HTIB.

PerymioBaHHs cTpyMy CripallbOBYBaHHS B HEBEIMKUX MEXKax JocsAra-
€THCS 3MIHOIO:

- MPOrMHYy OiMeTaNIeBOT IJIACTUHHU, HEOOX1THOrO Ui CIPallbOByBaH-
HsI MEXaHI3My, 10 BiJIKJIFOYAE;

- 3yCHJUJIS, 1[0 PO3BHMBAE OiMeTaseBa IJIACTHHA.

B pene TPH-25 moxnuBuii mporuH OimMeTasieBoi TIIACTHHU PETYIIIO-
€TBbCS 3a JIOTMIOMOTOI0 eKcieHTpuka 3. Jliama3oH peryjiIroBaHHS CTPyMY
ycraBku + 25% -In.
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J1o OCHOBHUX BUMOT, IIO MPEA'ABISIOTHCS 10 KOHCTPYKIIN TEIIOBUX
pene, BITHOCATHCS :

a) MaJia 3aJIeXHICTh YCTaBKH CIpallbOBYBAaHHS BiJ TeMIlepaTypH Ha-
BKOJIMIIHBOT'O CEPENIOBHIIIA;

0) mBHUAKE PO3MUKAHHS 1 3aMHKaHHS KOHTaKTiB B KoJii. Kpim Toro, B
3aMKHYTHUX KOHTaKTax Ma€ OyTu 3a0e3MeueHo JOCTaTHE HATHCKaHHSL.

[lepma BUMoOra 3a3Buuail 3aJ0BOJILHSAETHCS IMTIJIBUIICHHIM POO0YOL
TeMIlepaTypu OiMETanieBOro MPHCTPOI, MpPU SKOMY BOHO CIIPAlbOBYE.
Jlpyra BUMoOra B Cy4aCHUX KOHCTPYKI[iSIX 3aJ0BOJIBHAETHCA, SIK TIPABUIIO, 32
JOTIOMOTOI0 TIPY>KUH - IWTIHAPUYHUX, TBUHTOBUX a00 TIaCTHHYACTHX.

Ha pucynkax 4.2 moka3aHo JeKiJIbKa MPUHIMIOBUX KOHCTPYKTHB-
HUX BUKOHaHb OIMETAJICBUX MEXaHI3MIB TEIJIOBHX peEJIE.

PosmukaHHA KOHTaKTiB 9 y MexaHi3Mi, 110 300pa)keHni Ha pUCYH-
Ky 4.2, a), BinOyBa€eTbcs mij i€to npykuHU | B To# 4ac, konu OimeraneBa
TUTacTHHA 3, MO 3THHAETHCS NPU HAarpiBaHHI, 3BUILHUTH 3acyBKY 5. bimera-
JieBa MJIACTHHA HATPiBA€ThCs efleMeHTOM 4. Y1op 2 oOMeXYe XiJl 3aCyBKHU 5
MpH pO3MUKaHHI KOHTakTiB. JlaHWI MexaHi3M He 3a0e3leuye aBTOMaTHd-
HOIO 3aMHKaHHS KOHTAKTIB ITICIIS OXOJIOMKEHHS OiMeTaeBol INUIACTHHHU.
[loBepHEHHS perne y MOoYaTKOBE MOJIOKEHHS 3AiHCHIOETHCS BPYYHY HATHC-
KaHHSM Ha KHOMKY 0, III0 KOMIUIEKTYEThCS TPYKUHOIO 7.

3a JI0MOMOTOI0 PEry/IIOBaIbHOTO BaXKells 8 3MIHIOEThCS BiJICTaHb, HA
Ky Ma€ TpOTHyTHcs OiMeraneBa MJIacTWHA, MO0 3BUTBHUTH 3aCyBKYy 5.
Yum Oinblie BiACTaHb X, TUM OUTBIIMK CTPYM B HarpiBajibHOMY €JIE€MEHTI,
MIPH SIKOMY peJie CIpalbOBYe 3a OWH 1 TOU ke Jac.

PoGora mexanizmy, mo 300pa)ceHa Ha pUCyHKY 4.2, 0), aHaJOriyHa
pOOOTi 3ralaHoro MEXaHi3MY.

[MnactuHyatuii eneMeHT 8 HarpiBae OiMerajieBy IUIACTUHY 7, sKa
3TUHAIOYKCh, NTOBEPTAE paMKy 9, )KOPCTKO 3’€HaHY 3 TEPMOKOMIIEHCATO-
poM 6. TepMoKOMIIEHCATOP CTUCKAE MPYKUHY 4 1 3HIMA€E 3aCyBKY 5 3 ymo-
PY 2, 3BUTBHUBIIM THM CaMHUM NpYXuHY 10, sika, BUIITOBXYIOUH Bropy i30-
JIAIAHY TpaBepcy, po3iMKHEe KOHTakTH 11. 3BOPOTHE 3aMHUKaHHS KOHTAKTIB
3IIMCHIOEThCS. BPYYHY HAaTHCKaHHSM Ha TpaBepcy | (Ticist 0XONOMKEeHHs
OiMerasneBoi IUIACTHHU), IPU [OMY 3aCyBKa 5 BCTAHOBIIIOETHCS Ha YHop 2.
CTpyM YCTaBKH peiie B HEBEIMKOMY Jiala30Hi PeryiroeThCs 3MIHOIO Bijic-
TaHi MK 3aCyBKOIO 5 1 TEPMOKOMIIEHCATOPOM 6 3a JIOMOMOT'O) MPUCTPOIO
eKCIICHTPUKa, [0 OCHAIIEHWH MoKaKurkoM 3. IIpu mOBOpOTI moOKa)xxunka
yIop 2 MepeMilllyeThCs, 3MIHIOIOUH BiJICTaHb BiJl 3aCYBKH 5 JI0 TEPMOKOM-
neHcaropa 6.
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TepmokomiieHcaTop 6 sBIsiE cOOOI0 3BHUAliHY OiMeTaleBy TUIACTHHY
1 CILy’>)KUTH JJIs1 3HW)KEHHsI BILUTUBY TEMIIepaTypH HAaBKOJIHIIHBOTO CEpPeo-
BHIIIA HAa CTPYM yCTaBKU pene. 31 3MiHOI0 TeMIepaTypyd HaBKOJIWIIHBOTO
CepeloBHIa TEPMOKOMIIEHCATOP BUTHMHAETHCA B OiK, 3BOPOTHIH BHUTHHY
OimeTalieBoi MJIACTHHU 7.

Y MmexaHi3Mi (pUCYHOK 4.2, B) pO3MUKaHHS KOHTAKTIB 2 3/1iHCHIOETh-
Csl TIACTUHYATOI0 MPYKUHOIO 6, 3yCHJUIS SIKOi NIPW 3THHAHHI OimMeTaneBoi
TUTACTHHU 4 Ha TIeBHE 3HAYEHHs CTPUOKOM 3MiHIOE cBiii HampsiMok. [lmac-
THHA 4 HATPIBa€THCS CIEMEHTOM 5.

3ane)KHO BiJ pO3TalllyBaHHS yIoOpy 3 NaHHH MEXaHi3M MOXKE ITOBep-
TaTHCA y TIOYAaTKOBE MOJIOKEHHSI aBTOMAaTHYHO MPU OXOJIO/KEHHI IJ1acTH-
HU 4. Baxxenem 1 3MiHIOETBCS BUTHH MPYKHHU 6, 32 paXyHOK YOr'0 3MiHIO-
€TBCSL CTPYM, MIPH SIKOMY CIpalboBYye pene. Jo unucia oCHOBHUX HENOIIKIB
TaKOro MEXaHi3My CJIiJI BIIHECTH 3HM)KCHHS HATHCKAHHS B KOHTAaKTI 2 B
3aJIeXHOCTI BiJl BUTHHY OiMeTaneBoi iacTuHH 4.

VY MexaHi3mi (prcyHOK 4.2, T) IpH HarpiBaHHI 32 PaXyHOK €IeMEeHTa
4 GimeraseBa IUIaCTUHA 3 cIIOYATKy BUNIPAMIISIEThes. [Ipu npomy 1uianka 5
BIIXWIIAETHCA, 1 IPY>KUHA 2 po3TsryeThes. [licns Toro, sk muiacTuHa 3 mod-
He MPOTWHATHCS Y 3BOPOTHHIA OiK, ii 3ycHIIs cliBagae 3 3yCHIUISIM MpY-
YKUHM 2 1 BiI0OYBA€ThCS MBUIKUN BUTHH TUTACTHHHM 1 PO3MUKAHHS KOHTAKTIB
7. Ynop 6 o0Mexye po3XuJl KOHTaKTiB, a 3a JIOMOMOIOK0 TBUHTA | MOXXKHA
3MIHIOBAaTH B MEBHUX MEXKax CTPyM CHpallbOBYBaHHs pelie Ta Horo yaco -
CTPYMOBY XapaKTEPUCTHKY.

VY MexaHi3mi, 300pakeHOMY Ha PUCYHKY 4.2, /1), 3aJeXHO BiJ BUTH-
Hy 0iMeTaseBOl IJIACTUHU 4 3MIHIOETBCS HAINPSIMOK JIii IPYKUHH, 10 Oysa
MOMEPEHbO CTUCHYTA 9, BITHOCHO Bici 00epTaHHs KOHTaKTHOI KOJIOAKH .
B xomopHoMy cTaHi Kpail TiIacTHHU 4 IPUTUCHYTUH A0 yHopy 8, i 3yCHIUIs
MPYKWHU OyJie MiATH Ha 3aMHUKaHHS KOHTakTiB 10. 3 HarpiBaHHIM eleMeH-
Ta 5 BOHA Pa30M 3 BEPXHIM KpaeM NPYKUHU Oyzie 3ruHaTHCcA B OiK yropy 2.
Hanpsim 3ycnmns npyxxunn 9 Oyne 3miHOBaTHCS, 1 BOHA Oyie AiITH Ha po-
3MUKaHHSI KOHTAKTIB IiJ] 4ac Mepexoly uepe3 LEeHTpalbHy BiChOBY JIiHiIO
KoJIoAKH 1.

CTpyM clipanibOBYBaHHSI pelie PeryloeTbCsl BakeneM 6, mo mepec-
TaBIISETHCS 1O 3y04aToMy cektopy 7, (ikcyroTh #oro mnomoxenHs. [Ipu
nepecyBaHHI Baxelst 6 3MIHIOEThCS BUTHH OiMeTaneBoi MiIacTHHH.

[ToBepHEHHS pene B TOYATKOBE MOJIOKEHHS MOXE CTaTHCS aBTOMa-
TUYHO MPU OXOJNIOMKEHHI TuiactuHu. OnHak, Ko npudpatu ymop 11, To
MIPH CMIpanbOBYBaHHI KOHTAKTHA KOJOAKA MOXE MOBEPHYTHUCS TakK, LIO IMO-
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BEPHEHHsI B TOYATKOBE TOJIOKEHHS OyAe HEMOXIJWBO. Y KOHCTPYKIIISIX
TaKUX pene nependayeHa KHOMKA OBEPHEHHS 3.

Mexanism B.A. OnekciiBcbkoro (pucyHok 4.2, ¢) sBisie coOOro
KOHCTPYKTHBHE MMOETHAHHs OiMeTajeBoro eneMenTta | i3 ctpubaroyoro Ko-
HTaKTHOIO TPpynoio 5. B xomogHomy crani OiMeraneBa IIacTHHA MIPUTHUC-
HyTa JI0 BEPXHBOTO YIOPY 2 TUIOCKOIO MPYKHHOIO-PECOPKOIO 3, siKa JIpy-
THM KpaeM 3A1HCHIOE HATUCKaHHA B KOHTakTi 5. Pecopka Moxke BiTbHO Mo-
BEPTATUCS B MICIAX 11 KPIIJICHHS JI0 IJIACTHHH Ta KOJIOJIKM 3 KOHTAKTaMHU.
3 HarpiBoM OiMeTaNeBOl IJIACTHHY, ii 3yCHIUIS Ha KiHII J0JNa€ 3yCUILIS pe-
COpKH, 1 TUTACTHHA MTOYHE BUTHHATHUCS. SIK TUIBKHM Kpal PeCcOpKH, 3aKpiruie-
HUH Ha TJIACTHHI, OMUHUTHCS HIKYE Kpasl, SIKHH 3aKpilUIeHN Ha KOHTaKT-
HIil KOJIOJIII, BiIOYIEThCS PO3MUKAHHS KOHTAKTIB.

Pyxomuii koHTakT OyAe MPUTUCHYTHH pecopkoloii o ymopy 4. 3a-
JISKHO BiJ pO3TalllyBaHHS yrmopy 4 MexaHi3M Oyje 3py4HUM MOBEPHEHHIM
a00 3 caMm03BOpoTOM. SKIIO yrmop 4 po3TaloBaHuii HIKYE HDK yrop 2, TO
MIPH OXOJIOKEHHI IJIACTUHH BiIOYAEThCS aBTOMAaTHYHE 3aMUKaHHS KOHTa-
KTiB 5. B iHIIOMY BHMagKy MOYKJIMBE JIMIIE PyYHE TOBEPHEHHS y MOYATKO-
Be moioxeHHs. Cuia cTpymMy CHOpanbOBYBaHHS B MEXaHi3Mi
B.JI. OnexciiBcbKOTO peryiroeThesi 3MiHOIO JOBXHHU pecopku 3. C miero
METOI0 Ha KpasiX PecOpKH 3poOJIEHO JIeKiIbKa CelialbHUX MPOCEYeK, 3a
JIOTIOMOTOI0 SIKUX BOHA HATATYETHCS HA BUCTYMU OiMeTaneBoi IuiacThHu 1,
a TAKO)K KOHTaKTHOI KOJIOJIKH 6.

OcHOBHa XapakTepUCTHKa TEMJIOBUX pefie - IX 4acoCTpyMOBa Xapak-
TEPUCTHKA, IO TIOKA3Ye, K 3MIHIOETHCS Yac CpalbOBYBaHHS B 3aJIEKHOC-
Ti 3MiHHM CTPYMY B KOJi. Y 3arajbHOMY BHIIAJKy YaCOCTPYMOBA XapaKTepH-
CTHKa Ma€ TinepOOoNMiYHuN XapakTep. 3aXHCT eIeKTPUYHUX MPHUCTPOIB BiJl-
OyzeTbcs B TOMY BUMAJKY, KO YaCOCTPYMOBA XapaKTEPUCTHKA TEIJIOBO-
TO pesie pO3TAlIOBYETHCS TPOXU HUXKYE 3aXUCHOI XapaKTEPUCTHKH EIeKT-
PUYHOTO MPUCTPOIO Ha BCHOMY Jiana3oHi MOMKJIMBHX CTPYMIB IepeBaHTa-
KEHHSI.

J7st 3aXHCTy eNeKTPUYHOrO MPUCTPOIO BiJl CTPYMOBOTO TepeBaHTa-
JKEHHSI IIUPOKE 3aCTOCYBaHHS 3HaWnum Teriosi pene tumnie TPA, TPB,
TPIL, PT, TPH, TPT.

Pene TPA ciyxuTh UIs 3aXUCTy IBUTYHIB Majol Ta CepeaHboi Mo-
TYXXHOCTEH 3MIHHOTO 1 MOCTIHHOTO CTPYMiB 32 BaXXKHX YMOB ITYCKY (TpH-
BaJIMil TyCKOBUI PEXKUM, BEJIMKa KPaTHICTh ITyCKOBOT'O CTpyMYy). Bumycka-
€ThCS JI0 23-X BUKOHAHb Ha HOMIiHaJIbHI cTpymHu 7... 215 A.
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a, 0 - MeXaHi3MH 31 3BUTEHSIEMOIO 3aCYBKOIO;

B - MEXaHI3MHU 3i CTPUOAIOYNM KOHTAKTOM;

T - MEXaHi3M 31 CTPHOal0v0r0 GIMETAIEBOIO TUTACTHHOIO;

I - MEXaHi3M 31 3MiHOIO HAIPSIMKY CHJIM IMJTIHAPUYHOI TIPYKUHH;
e - MexaHi3M B. A. OnexkciiBcbkoro.

Pucynok 4.2 - Ecki3n GiMeTaneBuX MeXaHi3MIB TEIUIOBHX pelle
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Pene TPB ciy>kuTh U1 3aXUCTY IBUTYHIB 3 JIESTKUMH YMOBaMH I1yC-
Ky. Bunyckaetbest 10 20-Tv BUKOHaHb Ha HOMiHANBHI cTpymH 7... 200 A.

Pene TPA i TPB maroTh KOMOIHOBaHY CHCTEMY HArpiBy 3 IUIOCKHMHU
HIXpOMOBHMH HArpiBaIbHUMH €JIEMEHTaMH, IO 3'€AHaHi mapajeiabHo 3 0i-
MeTasneBolo miacTuHoo. [lounHaroun 3 50 A 1 BHILE, 3aCTOCOBYIOThCS IIY-
HTH, SKI TiJAKIIOYAIOThCS 30BHI MapaieinbHO MakeTy OiMeTalieBuX 1 HiXpo-
MoBUX TutacThH. lIlyHTH MaloTh NeB'ATh BHKOHAaHb, OAHAKOBHX JUIS pelie
tunis TPA 1 TPB.

B sikocTi GimMeTtasieBoro MexaHi3My B pejie UX THITB MPUHHATHIA Me-
xaHi3M B.A. OnekciiBcpkoro (pucyHok 4.2, €), mo 3a0e3neuye moBepHeHHs
y TIOYaTKOBE IMOJIOKEHHS MICHs CIpalbOBYBaHHS MPOTAroM He Oinbine 3
xBwIMH. KOHTaKkTH pere 3a0e3nedyroTh BIIKIIIOUEHHS cTpyMy 110 1 A mipu
220 mocriitHoro crpymy i 10 A mpu 380 B 3minHoro ctpymy. Pozramry-
BaHHS peJie Ha MPUCTPOI TOBITIbHE.

Pene cepii PT (PT-1 i PT-3) € amaparamu B OUIBIIOCTI BiZKPHTOT'O
BruKoHaHHS (pene PT-1 mae Takox 1 3aKpUTEe BUKOHAHHS) 3 HEMPSMOIO CHC-
TeMOI0 HarpiBaHHs. [IpuHIMTIOBHIT TpHCTpil MexaHi3My pene wiel cepii €
AQHAJIOTTYHHMI MeXaHi3My, MmoKa3aHOMYy Ha pucyHky 4.2, a). lllupoke pery-
JIIOBaHHS CTPYMY CHPAaIllbOBYBaHHS MPOBOJUTHCS 3aMiHOIO HArpiBaJIbHOTO
erieMeHTa 4 pee. Y CbOoro BUTOTORIISIETECS 56 HOMEPIB HArpiBaIbHUX €Jie-
MeHTiB Ha HoMmiHanmbHi cTpymu 0,64...40 A. BuGip HeoOximHOro HOMepa
HarpiBaJbHOTO eJIeMEHTa 3/iHCHIOETHCS 3a CIeliaibHOI Tabnuieto. Pene
HE CTpaIbOBYE MPH MYCKY €JIeKTPOJBUTYHIB, IO MaIOTh KPaTHICTh MYCKO-
Boro crpymy K =7 i TpuBamicts mycky 1,5 ¢, y TOMy BHNaJKy, KOJIHU IO i
MIiCIsl MyCKY eNEeKTPOABUIYHA Yepe3 peiie MPOTIKaE CTPYM, HIO JOPIBHIOE
HOMIHAJILHOMY CTPYMY I[bOT'O HarpiBaya.

Tennogi pene cepii TPII Ha ctpymu 1...600 A B 6ib1IOCTi BUNIAIKIB
BHUKOPUCTOBYIOTBCSI B MarHiTHUX myckadax Tumy [IA. Bonum BurotoBis-
IOThCS OJJHOIIOJIFOCHUMHU Ha HOMiHaNbHI cTpymu 25, 60, 80, 150, 600 A.
[MpunIMIIOBMIT PUCTpPIl OIMETANIIYHOrO MEXaHi3My 300pa)KEHO Ha PUCYH-
Ky 4.2, n). Pene TPII (3a Bunsarkom TPII-600, mo He Mae HarpiBaua) ma-
10T KOMOIHOBaHMH HarpiB. 3'eTHaHHS OiIMeTaNeBOi IUIACTHHU Ta HarpiBava
BHUKOHYETHCS TMapanenbHuM. [1oBiIbHE 3MiHEHHSI CTPYMY CIPallbOBYBaHHS
B Mexkax (0,75 ... 1,25) In mpoBomuThCs MepeBOIOM MPYKUHHOTO BasKels
1o 3y04acToMy CEKTOpY, 10 (PiKCy€e HOTo MOM0KEHHS. Butbin mmpoke 3mi-
HEHHS CTPYMY YCTaBKM NMPOBOIUTHCS 3aMIiHOIO HArpiBaJbHOTO €JIEMEHTA.
Kono kepyBaHHsI MOXe BUKOHYBATHCS 3 OIHUM PO3MHUKaIOYUMHU a0o 3 0of1-
HUM 3aMUKAIOYUM KOHTakTOM. KOHTaKkTH OMYyCKalOTh PO3MHUKAHHS KOJia
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3MIHHOTO cTpyMy Hamnpyroro g0 500 B i crpymom 0 10 A i koma mocriid-
Horo crpymy Hampyroto U = 220 B i ctpymom I = 0,5 A. Temosi pene
cepii TPH crpymamu 0,4 ... 40 A nBodasHi 3 TepMOKOMIIEHCAIIIENH B OiTb-
IIOCTI BUMAJKIB BHKOPUCTOBYIOTHCS B MarHiTHUX myckadax cepii [IMU,
I16 1 I[TA-300. Bcei TeroBi pene 1iei cepii MaroTh HENpsIMUAK HArpiB 3a J10-
MOMOT'0I0 TUTACTHHYACTUX HIXPOMOBHX HarpiBadis.

[Mpunnunoswii npuctpiit pene TPH nokazano Ha pucyHky 4.2, 0).

Penne TPH mae cumeTpryHe KOMIIOHOBKY JIBOX TEIIJIOBHUX €JIE€MEHTIB,
BKJIFOUCHHMX Yy JIBI (ha3u TOJOBHOrO Kojia eleKkrpoasuryHa. Ilepenbadeno
3aJIOKHUN BIUIMB CTPYMY KOXHOTO TIOJIIOCA Ha MEXaHI3M, KWW 3aMHUKae
KOHTaKTH. PerynroBaHHS HOMIHAJIBHOTO CTPYMY YCTaBKH 32 JOMOMOI'OIO
EKCIICHTPUKOBOT'O MPUCTPOIO MPOBAAUTHCS B Mexax (0,75 ... 1,25) In.

Terutoi pene cepii TPT-100 Ha ctpymu 1,75 ... 550 A 3acrocoBy-
IOTBCSI B MATHITHUX Myckavax THIy [IM i MarHiTHUX CTaHIIAX KepyBaHHSL
Cepist pene TPT-100 cknamaeTbes 3 M'ATH THIB, KOXKHHIA 3 SIKMX MA€ Psijl
BUKOHaHb. Pene 1-ro Tumy (okpim pene TPT-115) matore Oe3nocepenHiit
Harpis, a peie 2-ro, 3-ro i 4-ro Tumis, a Takox TPT-115 matorhk miocki
HarpiBaui, sIKi TOJaTKOBO MiAIrpiBaloTh OiMeTaneBy miactuHy. HarpiBaui
MOXYTh OyTH BKJIIOUEHi 3 OiMeTaNeBOI0 TUTACTHHOIO MOCIiI0OBHO, Mapalie-
JILHO, TIOCITiIOBHO-TTapaieNibHO. Pene 5-ro Tumy HarpiBadiB He MalOTh 1 BU-
TOTOBJISIFOTHCS. Pa30M 3 TpaHC(POPMATOPOM CTPYMY.

Enextpuuna cxema Ui 3HSATTS 4aCOCTPYMOBOI XapaKTEPUCTUKU JI0-
CJIIJPKYBAHOTO pelie MoKa3aHa Ha PUCYHKY 4.3.

VY cxemi mependbaveHi YOTUPH pelie 3 OJHAKOBHMH HArpiBaTbHUMHU
enementamu KKO0, KK1, KK2, KK3 3 Meroro npuckopeHHs Mpolecy 3HATTS
gacocTpyMoBoi xapaktepucthku. HarpiBambauii enement KKO cmyxuth
JUTSL BUCTABJICHHS HEOOXIJHOTO 3HaUeHHS cTpyMmy. YacocTpyMoBa xapakre-
puctuka 3HimMaeThes Ha pene KK1, KK2, KK3.

4.3 IlinroToBKa 10 podoTH

[Tpu moMamiHi# MiAroTOBII 1O pOOOTH CIiJl O3HAHOMUTHCS 3 TEOpe-
TUYHUMH MMUTAHHSAMY, BUKIQJICHUMH B miapo3ain "3aranpHi BimomocTi" i
BHUKOHATH 3ar'OTOBKY JI0 JIaOopaTopHOi poboTu. BoHa MicTuTh Ha3By pobo-
TH; METy POOOTH; CXeMy BKIIIOYEHHS Ta 3aXHCTy €IEKTPOABHIYHA Bij Ie-
pEeBaHTaXXEHb 3a JIOIIOMOT'O0 TEIUIOBUX PeEJie; 3ar0TOBKY TaOJIHII.
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4.4 MarepiaJ, iIHCTpyMeHTH, NPUJIAIH, 00JIaTHAHHS

Crenp 3 TeruioBumu pene tuny TPH-25 ta opranamu xepyBaHHS 3ri-
JTHO 3 MPHHIMIIOBOIO EIEKTPUYHOI0 CXEMOI0 BHIPOOYBaHbB; 3'€THYBAIbHI
MPOBIIHUKY - 7 HIT.

4.5 MeTonnuHi BKa3iBKH

J7ist eKkcriepuMEeHTaNbHOTO BU3HAUEHHS YaCOCTPYMOBOI XapaKTepucC-
tuku pene Tuny TPH HeoOxinHO:

a) BUBECTH aBTOTpaHc(HopMaTop Ha HYIIb;

0) mepemMHKay S MOCTaBUTU B HYJIbOBE MOJOKEHHS, BKIIOUUTH aBTO-
mat SF;

B) BKIIIOUNTH KHONKY "IIyck" i, MOBITEHO 301MBIIYIOUYH CTPYM 3a JI0-
MTOMOT 010 aBTOTpaHCc(opMaTopa, JOBECTU HOTO JJ0 3HAYCHHS BiJIIOBITHO 110
tabmuuo 4.1 (mo mpunany PA 4 mokazanHs cTpyMy IOMHOXKeH1 Ha 3);

r) HatucHyTH KHOonKy "CTOIT";

n) nepemukad S nepepectu B noynokenHs "1". Ha pene KK1 reunT
eKCIICHTPUKa 3 BCTAHOBJICHWH KpalHE MpaBe MOJoKeHHs (-);

€) TIOKa3aHHS ENeKTPOCEKYHJIOMipa 3BEeCTH Ha Hyilb. HaTucHyTH
kHonky "[IYCK" i cTexxuTu 3a moka3aHHSIMH €IeKTPOCeKyHAOMIpa (oanH
000poT MasieHbKoi cTpinku csarae 10 c). ABrorpancdopmatopom T miar-
pUMYBaTH BCTaHOBIICHE MTOYATKOBE 3HAUCHHS CTPYMY. 3allucaTh TMOKa3aH-
HSl eJIeKTpoceKyHaoMipa B Tabnumio 4.1 micis Woro 3ynuHKH TP Crpa-
LOBYBaHHI pee;

k) repeMukad S nepeBectu B noyiokeHHs "2". Ha pene KK2 reunt
EKCIICHTpUKa BCTaHOBJIEHHI B KpaifHe jiBe monoxkeHHs (+). [lokasanHs
ENIEKTPOCEKYH/IOMIpa 3BECTH Ha HYJIb 1 IOBTOPUTH 11.6;

3) mepemukauy S mnepeBectH B nojokeHHs "0". BKIIOYMTH KHOIKY
"I[TYCK" i BUCTaBUTH HOBE 3HAYECHHS CTPYMY 3TiHO i3 Tabmuiio 4.1.

K) TIOBTOPUTH BUNPOOYBaHHs, MOYMHAIOUM 3 II.T), ajie BXKE 3 pele
PT3, ekclieHTpHK SIKOTO 30piEHTOBAHUI y KpaifHe mpaBe MONTOKEHHS (-);

JI) TOBTOPIOBATH BUIPOOYBaHHS Ui HOBUX 3HA4YeHb CTPyMY, IOUYH-
HAIOYH 3 TL.I. T) Ta ), TOCIIJOBHO NIPY I[BOMY TEPEKII0YaTH TOCIiOBHO
pene KK1 (abo KK3 npu oxomomxenni KK1) ta KK2. [TokazanHs 3aHOCH-
TH y Tabmuiio 4.1 y BiAMOBiTHY CTPOUKY.
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Taonung 4.1
Excuentpuk LA 6 8 10 12 15
y KpalilHbOMY
TOJIOXKEHHI (-) c
ExcuenTpuk LA 6 8 10 12 15
y KpaiftHpoMy ’
MOJIOXKEHHI (1) c

4.6 3micT 3BiTY

4.6.1. Mera pobotu.

4.6.2. CxeMa BKJIIOUEHHS Ta 3aXHCTy €NEKTPOJBUTYHA Bifl IepeBaH-
Ta’keHb 3 JIOOMOTI' 010 TEILIOBUX pelle.

4.6.3. Pesynpratu nocnimkens (qus. Tabmumio 4.1) 1 moGyaoBaHi o
HUX 4aCOCTPYMOB1 XapaKTEPUCTUKH.

4.6.4. Buonu mo po0oTi.

4.7 IlnTanus 1A camonepeBipKu

4.7.1. [IpuHiun poOOTH TEIIOBHUX pee (pUCyHOK 4.2).

4.7.2. SIxi BuaM HarpiBy OiMETaJeBHX IUIACTUH 3aCTOCOBYIOTHCS B
TETJIOBUX pene?

4.7.3. Slki maTepiaiu 3aCTOCOBYIOTHCS JIJIsi BUTOTOBJICHHS OimMerarie-
BUX IIJIACTHH?

4.7.4. Sk perymioeThCs CTpyM CHPallbOBYBAHHS TEILJIOBOT'O peie 3
Oe3mocepeHIM 1 HEMIPSIMUM HarpiBaHHAMH y BEJTMKOMY 1 MajloMy Jiama3zo-
Hax?

4.7.5. Slki BIUIMBAIOTH JOBXKWHA, TOBIIWHA 1 NMIMPUHA TJIACTUHU HA
3YCHJUIS 1 IPOTHMH IIACTHHU?

4.7.6. SIxi BUMOTH NIpEN'IBISIOTHCA 0 TEIUIOBUX perte?

4.7.7. nst 9oro HeoOXiAHWH TEPMOKOMIIETICATOP TEIJIOBOTO pele i
SK BiH mparoe?

4.7.8. HapucyiiTe i TOSICHITh CXeMy 3aXHCTY €NEKTPOIBUTYHA BiJ
MepeBaHTaXXeHb 3a JIOIIOMOTOI0 TEMJIOBUX PeJle.

4.7.9. SIk y3roKyIOThCS 4aCOCTPYMOBI XapaKTEPUCTUKU TEIIOBOT'O
perie i3 XapaKTepUCTUKaMU 3aXHIIAE MOro 00'exra?
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5 JABOPATOPHA POBOTA Ne 13
ABTOMATUYHNN BUMUKAY

TpuBamicTs 1a60paTOPHOro 3aHATTS - 2 TONUHH.
5.1 Meta po6oTu

Meroro 1abopaTOpHOi POOOTH € BUBYUTH KOHCTPYKI[iO aBTOMATHUY-
Horo Bumukada All-50, mpuHIMnM podoTH 1 OYyI0BY OKpEMHUX HOTO elieMe-
HTIB, @ TAKOX EKCIEPUMEHTAILHO BU3HAYUTH POOOUI XapaKTEPUCTUKH PO3-
YeILTIOBAYIB.

5.2 3araanmi BizomocTi

ABTOMATHYHUI BUMHKaY (aBTOMAT) - [I€ eIEKTPUYHUI amapar, mpu-
3HAYCHUH Uil aBTOMAaTHYHOTO BUMHKAHHS €IEKTPUYHHUX KU1 MIPH BUHHK-
HEeHHI aBapiifHOl CUTYallil, a TAKOXK AJISl HEYacTUX OMepaTHBHUX KOMYTAIlii
CTpyMy HaBaHTaXeHHsS. ABTOMaTHYHI BAMHKa4Yi BUKOHYIOTh (DYHKIIIT 3aXH-
CTy eJIEKTpOOOIaAHaHHS BiJl KOPOTKUX 3aMHKaHb, [TEpEeBaHTAXECHHS, HEJ0-
MyCTUMOTO 3HMKEHHS a00 3HUKHEHHS! HAalpyTrH. 3a JOMOMOI'Ol0 aBTOMATH-
YHUX BUMHKA4YiB BHKOHYIOTbCS TaKOX ONEpaTHBHI KOMYyTalii Kojia B Me-
’KaX HOMIHAJIBHOIO HABAHTAXKEHHsI, iX HEPIJIKO BUKOPUCTOBYIOThH 3aMICTh
MAarHiTHHX IyCKayiB JJIsl HEYaCTOro MyCKy aCHHXPOHHHX JIBUTYHIB. B Ta-
KOMY BUNAJKy BOHH 3aMiHIOIOTh TaKOX 3allO0DKHUKH, BUKOHYIOUH (DyHK-
IO 3aXMCTy €JIEeKTPOYCTAHOBKH BiJ KOPOTKHX 3aMuKaHb. OCHOBHI mapa-
METpH aBTOMAaTHYHUX BUMHUKAYiB TaKi:

a) HOMIHATHBHUI CTPyM;

0) HOMIHATUBHA HATPYTa;

B) MEXaHIYHa i KOMYyTaliliHa 3HOCOCTIMKICTh, ajle HeoOXiJHO 3a3Ha-
YHUTH, 110 ABTOMATUYHI BUMHUKa4i Y KUTbKICHOMY BiIHOIIEHHI MalOTh 3HAY-
HO MEHIIy MEXaHIYHYy 1 KOMYyTallillHy 3HOCOCTiIHKiCTh B TOPIBHAHHI 3 KOH-
TaKTOPaMU;

') TpaHUYHA KOMYTalliliHa CIPOMOKHICTh - 1I€ CIIPOMOXHICTh aBTO-
MaTHYHUX BUMHKAYiB HAIIfHO BUMHKATH €IEKTPHUYHE KOJIO NMPH BUHHK-
HEHHI KOPOTKOI'O 3aMHKaHHS; y KUTbKICHOMY BiJHOIIIEHHI BOHA BH3HAYae
MaKCHUMaJIbHE JIiI04e 3HAUCHHS CTPYyMY, SIKE€ aBTOMAT CIPOMOYKHHI HaJiiHO
BUMKHYTH, 3aJIMIIAI0YNCH Y CIPaBHOMY i pOOOTOCIIPOMO)KHOMY CTaHi;
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1) 4ac CHpanboBYBaHHS (LIBHIKOMIS): PO3PI3HSIOTH BIACHUM dHac
CTIpaIlbOBYBaHHS aBTOMATa, SIKUH SIBJISIE COOOI0 MPOMDKOK 4acy 3 MOMEHTY
MOYaTKy K.3. I0 MOYaTKy PO3MUKaHHS HOTO TOJIOBHUX KOHTAaKTIB, a TAKOX
MOBHUH Yac CrpamnboBYBaHHS ([0 IOBHOI'0 BUMHUKAHHS Koila), TOOTO Bpa-
XOBYE TaKOX 4ac TOPiHHS TYTH.

HaiiGinbin po3rmoBCIO/KeHI aBTOMAaTUYHI BUMHKAYi, JI0 SKHX HE BH-
CTaBISIIOTh OCOONMBI BUMOTH CTOCOBHO HIBHIKO[II, 1€ € YHiBepcalbHi Ta
YCTAaHOBOYHI aBTOMATH, Yac CNpallbOBYBaHHS SKHX JIEKHTh y Mexax 10 -
100 mc. YHiBepcasibHi aBTOMaTH HE MalOTh 3aXMCHOTO KOPIYCY i, SIK Tpa-
BUJIO, BCTaHOBIIOIOThCA Yy Madax HU3BKOI HANpYrd pPO3MOAUIBYUX TMPH-
CTpoiB. BoHM MaroTh, 3a3BUYail, ABa BUJU 3aXUCTY: MAKCUMAJIBHO CTPyMO-
BHIi 1 3aXUCT BiJI 3HUKHEHHs a00 3HW)KEHHS HANpyrd. Y CTaHOBOYHI aBTO-
MaTH MalOTh TJIACTMACOBUH 3aXUCHHUI KOPIYC 1 MOXYTh BCTaHOBIIOBATHCH
y TPOMAJICHKHX OYJIBJISAX 1 dKUTJIOBUX MPHUMINICHHSX, BOHU MAalOTh TUIBKH
MaKCHUMaJIbHO CTPYMOBHH 3aXHCT. |HIIMX MPWHIMIIOBUX BiAMIH MDX YHi-
BEpCAITbHUMH 1 YCTAHOBOYHUMH aBTOMAaTaMU HEMAE.

Jnst 3aXUCTy CHJIOBHX HAITIBIPOBITHUKOBUX MPHJIAJIB 1 MPUCTPOIB
Ha iX 3acajii BHKOPHCTOBYIOTHCS IIBUAKOJIIOYI aBTOMATHYHI BHMHKAUI,
TOMY IIO HIMPOKO PO3MOBCIOKEH] YHIBEpCaJIbHI aBTOMATH HE MOXKYTh 3a-
Oe3meunTH X 3aXMCT BHACIIIOK HENOCTAaTHHOI MIBUAKOMII. BracHuii yac
CHpallbOBYBaHHS IIBUJIKOAIIOYMX aBTOMATIB ckianae 0,5...5 Mc; BOHM Ma-
I0Th BJIACTHUBICTh CTPYMOOOMEXEHHS TIPH K.3.

OCHOBHMMU €NleMEHTaMU aBTOMAaTHYHUX BUMHKAYIB €:

a) KOHTAKTHO-/IyI'OracHa CHCTEMa;

0) MexaHi3M BUTBHOTO PO3UCIUICHHS;

B) pO3YEILIIOBadil JUIsd 3aXHCTYy €JIeKTPOYCTATKyBaHHS BiJ| MepeBaH-
Ta)XEHb Ta KOPOTKUX 3aMHUKaHb;

') IPUBOJ - ABTOMATH 3 HOMiHAIBLHUM cTpyMoM 10 100 A maroThb
py4YHE KEpyBaHHS, aBTOMAaTH 3 OUIBIIUM HOMIHAJIBHHUM CTPYMOM MAaloTh
eNIEeKTPOMAarHiTHUI a00 eNeKTPOABUTYHHUI TPUBOJIH.

OnHuMM 3 HaHOUIBII PO3MOBCIOKEHUX YCTAHOBOUYHUX aBTOMATIB €
aBTOMaTH4Hi BUMHKadi cepii AIl-50 3 pydHUM KepyBaHHSM, HOMiHAJIbHUM
crpymoM 10 50 A, HoMiHaIBHOIO Hanpyroto 10 220 B (B konax mocTtiitHoro
crpymy) i go 500 B (B xonmax 3miHHOrO cTpymy). ABromaru cepii AIl-50
PO3PI3HSAIOTHCS: 33 KUIBKICTIO MOJIOCIB (JBOX- 1 TPUITOMIOCHI); 32 HasBHIC-
TIO PO3YEILTIIOBAYiB MAaKCUMAaJIbHOTO CTPYMy Ha KOoXHOMY momtoci (MT -
eNIeKTPOMArHiTHi i TerioBi, M - enekrpomarHiTHi, T - TeroBi); 3a HOMiHa-
JHHUM CTPYMOM po3UerioBaviB aBToMaTH cepii AI1-50 MatoTh BUKOHAHHS
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3a BCIM PsJIOM CTaHJIApPTHHX 3HaueHb (1,6; 2,5; 4; 6,4; 10; 25; 40; 50 A); 3a
KPaTHICTIO CHpPallbOBYBaHHS BiJICIYKM (EIEKTPOMArHiTHOTO PO3YEILIIOBA-
4a), HASBHICTIO JIOJJATKOBUX PO3YEILIIOBAYIB Ta iH.

[Mpeamerom pocnimkenus y pobori € aBromat All-50-3MT - Tpumo-
JIIOCHUH, 3 pO3YEIlTIOBauYeM MaKCHUMalbHOTroO cTpyMy (M - enekTpomarHiT-
HuM 1 T - TemioBuM), HOMIHATUBHHM CTPYMOM po3derumoBada - 1,6 A,
CTPYMOM CIIpanboBYBaHHS (YCTaBKOIO) BIiACIYKH, SIKUH nopiBHIOE 11-
KpaTHOMY 3HAauYeHHIO HOMIHAaTHBHOTO CTpyMy pozueruiioBaua. KoHCTpyk-
THBHA CXeMa aBTOMaTa Moka3aHa Ha puc. 5.1.

ABTOMAT Ma€ MIaCTMACOBHI KOPITYC 3, 3aKpIrICHUI Ha IIOKOJIi 2, 1
3MOHTOBaHI BCi CKJIa/IOBi aBTOMaTa: KOMYTYIOUiil MPHUCTPiH, sIKKH CKi1aa-
€TBCS 3 HEPYXOMHUX 4 1 PyXOMHUX KOHTAaKTiB 5; KHOMKa BKJIIOYEHHA §, 1O
MOJIOKEHHIO SKO1 MO)Ke OyTHM BH3HAUEHE MOJOKEHHS KOHTAaKTIB (IpH
BKITIOUEHOMY TIOJIOKEHHI aBTOMAaTa KHOIKA BKJIIOYEHHS BTOIUIEHA, IIPU BU-
KIIIOYEHOMY - BHCTYIA€ 3 KPHILKH); AyTOTaCHUI MPUCTPIH, KU SBISE CO-
0010 JICIOHHI TPaTKH, 1110 CKJIAAIOTHCS 3 Py CTAIbHUX OOMIIHEHUX ILIac-
THH 6 TOBIIMHOIO 2-3 MM 3 MOBITPSHUMH MPOIIAPKAMHU MiXK HUMH.

MexaHi3M BUIBHOTO PO3YCIUICHHs 7 3a0e3reuye po3MUKaHHS KOHTa-
KTiB C MOCTIHHOIO MIBHIKICTIO, HE3AJISKHOK BiJl IIBUIKOCTI PyXy KHOIKH
BUMUKaHHA 12. Bin 3a0e3meduye TakoK BiIKIFOUEHHS aBTOMATa MPH BKIIFO-
YEeHHI HOr0 Ha HasiBHE K.3. DU HATUCHEHIM KHOMI[ BKJIFOUCHHS.

[MpuHUMn Aii TEMTOBUX PO3YEIIIOBAYMB | aHANOTIYHUN NMPUHIMITY
nii TermoBux pene. L{i po3ueruitoBadi 3aCTOCOBYIOThCS JUIS 3aXHCTY Bij
CTPYMIB MepeBaHTaXEHHsI 3 BUTPHUMKOIO 4acy, 10 Ma€ 3BOPOTHOIO 3aJIeXK-
HICTh BiJl CTpyMy. JIJIs 3aXUCTY €EKTPONPUCTPOS YaCOCTPYMOBA XapaKTe-
PHUCTHKA TEIIOBOTO PO3YEIIIOBaYa aBTOMAaTa Ma€ PO3TAIIOBYBATHCS HHXK-
4e TaKoi K XapaKTepUCTUKU 3aXUIIaEMOro MpucTporo. baxkano, mob BoHH
JeXalu sikomora Onvx4e onHa /1o ofgHoi. [Ipu cnpanboByBaHHI TeI0BHIA
PO3YEIIIIOBaY TUCHE HA BUMHKAIIbHY TUIaHKY 11, BHACTIIOK YOTO CIIpanbo-
BYE MEXaHi3M BUILHOTO PO3YCIUICHHS 1 PO3MHUKAE TOJIOBHI KOHTaKTH aBTO-
MarTa.

EnexTpoMarnitHuil poszderuitoBay sBIsiE COOOI0 ENEKTPOMArHITHY
korymky 10 3 pyxomuM ocepasaM. SIKIIO BeIWYMHA CTPYMY JOCTATHS JUIs
HOro crpanboBYBaHHsI, OCEP/s 3aTATYETHCS 1 THCHE Ha BUMUKaJbHY TUIAH-
Ky 11, sika MoB'si3aHa 3 MEXaHI3MOM BUILHOTO PO3YCIJICHHS, 1 TAKOX PO3-
MUKA€E TOJOBHI KOHTAKTH aBTOMATa.
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- KoncrpykruBHa cxema aBToMaTndHOro Bumukada All-50

Pucynok 5.1

B aBromaTti mepenbadeHa MOXIIHMBICTH PEryNIOBaHHS Y HEBEITHKHX

MeKaX YCTaBKH (CTpyMy CIIPalibOBYBAHHSI) pO3UEILIIOBAYIB 32 JOIMOMOI'OIO

Baxkens 7, AKUi 00epTae BUMUKAIBHY IUTaHKy 11.

5.3 Onuc n1a6opaTopHOi YCTAHOBKH

Ha nurieBiit yacTuHi naHesi 1abopaTOPHOTO CTEHIa BCTAHOBJICHI aB-

Ttomat SF1

, 10 JOCIIIKY€eTbCs, @ TAKOXK JAEMOHCTpPALIMHUI 3pa30K aBTO-

Marta (0e3 TIacTMacoBOro KOpIycy),

i

JUIsl BABUEHHSI KOHCTPYKLii. PeanbHu

aBTOMAT Ha KOKHOMY ITOJIIOCI Ma€ TEIJIOBUH 1 €eKTPOMarHiTHUH po3yerl-
JIFOBA4, BKJIFOYEHI ITOCIIZOBHO 3 T'OJOBHHMHM KOHTAaKTaMU. AJjie I BHKO-

HaHHSI AOCTi/XKEHb aBTOMAT YaCTKOBO PEKOHCTPYHOBAHO: OJMH 3 MOIIOCIB
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MICTUTh TUTBKH TEIUIOBUH PO3YEIUIIOBAY (€IEKTPOMATHITHUN BUIIYYEHO), a
JPYTHiA - TUIBKH €IEKTPOMAarHITHUH (BUITyY€HO TEIIOBHIA).

[MpuHUMIOBa eNeKTpUYHA CXeMa IOCIiKEHHS aBTOMATUYHOTO BH-
MHUKa4a HajJaHa Ha PUCYHKY 5.2. Cxema MICTUTh CTaHIapTHHUN OJIOK >KHB-
JICHHSI 1 J1aOOpaTOpHY YCTAHOBKY, IO 3’€JHYIOTHCSA MiXK COOOO 3a JIOIOMO-
rOI0 KOPOTKHX MPOBITHUKIB. PeiTa cxemu 3i0paHa Ha 3BOpOTI j1abopaTop-
Hoi maHeni. [y BUMIpIOBaHHS BIACHOTO Yacy CIpallbOBYBaHHS aBTOMAaTa
BHUKOPUCTOBYETHCS eIeKTpoMexaHiuHui cekyrnomip PT, BcraHOBiIeHH Ha
naHeni Oyoka >xuBneHHs. Komo aBromara SF1, mo mocnimkyeTbes, KOMy-
TY€ThCA NMAKETHUM BUMHKaueM S1, HOro KOHTaKTaMH KOMYTYETHCSI TaKOXK
KoJIO enekTpocekyHomipa PT. 3a nqonoMoror makerHoro nepemukava S2
3IIMCHIOETHCS IEPEMUKaHHS PO3UEIIIOBAYIB.

XKusneHnst 1abopaTOPHOI CXEMH 3IHCHIOETHCS BMHKaHHSM aBTOMa-
ta SF. PerymoBaHHS Hampyru >XHMBICHHS 3IIMCHIOETBCS 3a JOMOMOTOIO
aBroTpaHcopmaropa T, sKe MONAETHCS B CXEMY 4epe3 3HUKYBaJIbHUIA
tpanchopmarop T1.

0~220 Bo
T
(2
=)

Pucynok 5.2 - EnekrpudynHa cxema JOCHTiKSHHS aBTOMaTa
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5.4 3aBnanns

5.4.1 BUBYUMTH KOHCTPYKIil0 aBTOMaTHyHOro Bumukada AII-50, a
TaKOX TPHHIMUI Jii HOro po3deruiroBaviB. Bu3HauuTH 3a mMacmopTHUMHU
JaHUMH HOMIHATHBHHUH CTPyM pO34YEILIIOBaya i CTPYM CHpPallbOBYBaHHS
BiJICIUKH.

5.4.2 ExcriepuMeHTaIbHO 3HATH YaCOCTPYMOBY XapaKTepPUCTUKY Te-
IJIOBOT'O PO3UEILIIOBAYA.

5.4.3 ExcriepuMeHTaNbHO BH3HAYUTH CTPYM 1 Yac CHpalbOBYBaHHS
ENIEKTPOMAarHiTHOrO po3deruitoBaya (BiCIUKH).

5.4.4 Ha miacTaBi ekCcepuMEHTAILHO OTPUMAaHUX JaHUX MOOYyIyBa-
TH 3aXUCHY XapaKTEepUCTUKY JOCHTIPKYEMOTO aBTOMATa.

5.4.5 3poOuTH BUCHOBKH 11O POOOTI.

5.5. MeToau4Hi BKa3iBKH

5.5.1 BukonanHs m. 5.4.1 3aiHCHIOETHCS IO ONMUCY KOHCTPYKIIi, 1[0
MOJaHo y po3aii "3aranbHi BitoMocTi" Ta Ha IEMOHCTpAIiHHOMY 3pa3Ky,
10 3MOHTOBaHM Ha J1a00paTOpHii MaHe.

5.5.2 JIns 3HATTS 4acOCTPYMOBOI XapaKTEPUCTUKU TEIUIOBOT'O PO3-
YeruroBaya HeoOXiHO:

a) MIKIIOYUTA J1a00paTOPHY YCTAHOBKY JIO OJIOKY KHBJICHHS,
3'€IHABIIU 32 JIOTIOMOTOI0 KOPOTKUX MPOBITHHUKIB BiMOBIAHO TaKi KJIEMH:
1-1, 4-4, 10-10, 11-11, 21-21 i 22-22;

0) mepemukau S2, po3TallOBaHMI HA JJA0OPATOPHIM MaHEeNl BCTaHO-
BUTH y nosoxeHHs "1"; S1 - y monoxeHnHs "oTkn";

B) BCTAaHOBUTH aBTOTPAaHCHOPMATOP y HYIHOBE MOJIOKEHHS,

) yBIMKHYTH aBTOMaT SF, po3ramoBaHuii Ha TaHelni 0JI0Ka KUBJICH-
Hs1, IPH [[bOMY TIOBMHHA 3aropiTHCS CUTHANbHA Jlamrouka HL;

1) BUMUKa4 S1 BCTaHOBUTH y MOJOKEHHS "BKI" 1 32 TOMOMOTOIO aB-
torpanchopmaropa T BCTAaHOBHUTH 3aJjaHe 3HAYCHHS CTPyMy B MekKax
6...15 A srimHo 3 Tabmumio 5.1 (mo amnepmerpy PAS, posramoBaHomy y
BEPXHIll YaCTHHI CTEH1a, HOro MoKa3aHHs Tpeda MOMHOXKYBATH Ha 3), Tic-
Jis 9oro BCcTaHOBUTH S1 y monokenHs "otkin";

€) YBIMKHYTH A0CTipKyeMuii aBromat SF1, po3ranoBanuii Ha maHe-
JIi JIabOpaTOpHOT YCTAHOBKH;

’K) BUBECTH ITOKa3aHHs cekyHaomipa PT y HynboBe mosioxenHs, mic-
JIS1 4OTo TmepeMukad S2 BCTAHOBUTH y mojiokeHHs "2", yBimMkHyTH S1 1 10-
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crimpkyBatu noka3anas PT 70 cnpaliboByBaHHS TEIUIOBOTO PO3YEILIIOBAYa
(omuu 006opoT MasieHbKoi cTpinku PT ckianae 10 c); sSKIo nmokasaHHs aM-
IepMeTpa He BIIMOBIAAI0Th BCTAHOBJICHIN BEIMYMHI CTPYMY, HEOOXITHO 3a
JOTIOMOr0t0 aBToTpaHchopmaropa T ckoperyBaTu HOro 0 3aJaHOTO 3Ha-
YEeHHS;

3) BUMKHYTH BUMHUKa4 S1 1 1aTH OXONOHYTH HarpiBayeBi TEIIOBOTO
po3derToBaya BIIPOJAOBK 3-5 XB.;

K) TIOBTOPHUTH MI. 1)-3) NPH IHIIMX 3HAYEHHSIX CTPYMY, 3aHOCSUH
nokazanus PT go Tabmuiio 5.1;

J71) BUMKHYTH S1.

5.5.3 Jlist BUMIpIOBaHHS 4acy CHpallbOBYBAaHHS €EKTPOMArHiTHOT'O
po3UeILIIoBavYa HEO0O0X1THO:

a) nmepeMukad S2 MocTaBUTU y MOJIoxKeHHsS "1";

0) yBiMmkHyTH S1 i 3a momomororo aBToTpancdopmaTtopa T BcTaHo-
BUTH CTPYM CITPAIIOBAaHHS 3TiHO i3 MacCOPTHUMH AaHUMH aBTomarta All-
50 (mo ammepmerpy PAS) i BumknyTH S1;

Tabmuns 5.1 - Yac ciipanibOByBaHHS TEILIOBOT'O PO3YCILIIIOBAYA
KpatHicTb cTpymy nepeBas-

1
TaKEHH, K=— 4 > 6 8

H

Yac crpanboByBaHHS, €

B) mepeMuKkad S2 BCTAaHOBUTH y MOJOXKEHHS "2" 1 BUBECTH Ha HYJb
nokazanss PT;

T') yBIMKHYTHU AocimxKyemuii aBTomat SF1;

1) S1 BCTaHOBHTH y MOJOXKEHHS "BKI", MPU IIbOMY ITOBUHHO Bif0y-
TUCS TIPAKTHYHO MHUTTEBE aBTOMAaTHYHE BHUMHKAaHHS Koja 3a JOMOMOIOI0
eNIEKTPOMAarHiTHOTO pO3UeIlIioBaya;

e) S1 BCTaHOBUTH y TONOKEHHS "OTKI";

) HEe CKUJarouu noka3anb PT moBToputH 1. T)-¢) HE MeHIe 5 pa-
3iB;

3) cepeAHe 3HaUCHHS Yacy CIpallbOBYBaHHS €JIEKTPOMArHiTHOTO Po-
34eIII0BaYa BU3HAYWTH, MOIUTMBIIM CyMapHHH 4Yac CIpalbOBYBaHHS Ha
KUIBKICTh BUMHUKAHb.
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5.5.4 Bumknytu S1, BcraHoBUTH aBTOoTpaHchopmarop T y HynboOBe
MOJIOKEHHS 1 BUMKHYTH aBTomar SF.

5.5.5 Y3rogutu oTpuMaHi AaHi 3 BUKJIaJadeM, Micis 4oro po3iopatu
CXEMy.

5.5.6 3axuCHY XapaKTEpUCTHKY aBTOMaTa MOOYyIyBaTH 3a JaHUMHU
Tabmui 5.1, BpaxoByIOUH MapaMeTpy CIPalboBYBaHHS TEIUIOBOTO Ta elie-
KTPOMAarHiTHOTO PO34EILTIOBAYIB.

5.5.7 3Bit 10 MabopaTOpHOI pOOOTH MOBUHEH MICTHTH:

a) HaliMEeHyBaHHS Ta METY poOOTH;

0) BU3HAYCHI MMTACMIOPTHI JIaH1 JIOCIPKYEMOT0 aBTOMAaTa;

B) CIIEKTPUYHY CXEMY JIOCIiy (JlabopaTopHa yCTaHOBKA),

I') eKCIIepUMEHTaJIbHI JJaHi y Taban4Hil Gpopmi;

1) T00y/I0BaHy 3aXHCHY XapaKTepHCTUKY aBTOMATa;

€) BUCHOBKH I10 pOOOTi.

5.6 KouTposbHi nuTaHHS

5.6.1 Jlns 4yoro mpu3HaudeHi aBTOMATHYHI BUMHKaui i ski QyHKIii
BOHU BUKOHYIOTH?

5.6.2 Ha3BiTh OCHOBHI MapaMeTpy aBTOMAaTHYHHX BUMHKAYiB.

5.6.3 o Take rpaHMYHA KOMYTaIliiiHAa CIIPOMOXKHICTh aBTOMATa?

5.6.4 1o Take BnacHu# (IMOBHUI) Yac CIpalibOBYBaHHs aBTOMAaTa?

5.6.5 Jlnst 4oro nmpu3HAYEHI IIBUJIKOJIi0Y1 aBTOMATHYHI BUMUKAYi?

5.6.6 Ha3BiTh OCHOBHI €JIeMEHTH KOHCTPYKIIii aBTOMAaTHYHUX BUMHU-
KayiB 1 iX mpU3HaYEHHSI.

5.6.7 Y oMy monsira€ MpUHIMI POOOTH TEIUIOBHX (EIEeKTPOMAarHiT-
HUX) pO3UEIIIOBAYIB.

5.6.8 Ha3BiThb 0cOONMBOCTI KOHCTPYKIIii YCTAHOBOYHUX aBTOMATIiB
cepii AII-50.

5.6.9 Sk 3xificHIOETBCS TaciHHS TyrH B aBToMaTax cepii AIl-50?

5.6.10 Slke mpu3HaueHHSI Ma€ MEXaHi3M BUIBHOTO PO3YEIICHHS?
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6 IABOPATOPHA POBOTA Ne 14
MATHITHUH ITYCKAY

TpuBamicTs 1a060paTOPHOro 3aHATTS - 4 TONUHH
6.1 MeTa po6oTn

lonoBHOIO MeTor0 nabopaTopHOi POOOTH € BUBYHUTH KOHCTPYKIIIO
MAarHiTHOTO MyCKaya, a TaKo)X MPUHLIUIH Aii, TOOYJOBY 1 XapaKTepUCTUKH
HOro OKpeMHUX €JIEMEHTIB.

6.2 3araanui BizomocTi

MarHiTHUH myckad - Iie KOMyTalidHUI amapart, NMpU3HAYeHWUH Ui
YacTUX IyCKiB 1 BUMUKaHb aCHHXPOHHHX ABUTYHIB (A/]) ¢ KOpoTKO3aMK-
HEHUM POTOPOM. MarHiTHU# Mmyckad MiCTHTbh Y c00i, K MPaBHIIO, TPHUIIO-
JIOCHUW KOHTAKTOp 3MIHHOTO CTpyMY 1 Temiose pene. [IpuHiumoBa cxema
3aIycKy 1 kepyBaHHs A/l 3a IOTTOMOror0 MarHiTHOro Myckaya MoKa3aHa Ha
PHUCYHKY 6.1.

%9 KM
51 T KK2 Ei

T Trna b
KMI...KM3

KK1 KK2

)

Pucynok 6.1 - Cxema mycky 1 KepyBaHHS aCHHXPOHHOT'O JABUTYHa
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Jnst 3aXUCTy BiJl KOPOTKUX 3aMHUKaHb B CXeMi BHKOPHCTOBYIOTHCS
miaBki 3ano0ibxauku FUL, FU2 u FU3. Kono kepyBaHHS MarHiTHOTO ITycC-
Kaya HBHTHCS JIHIHHOIO HANPYTO0, MIO MOJAETHCS Ha KEPYEMUI TBUTYH
M. Ilyck nBuryHa s3pilicHIO€Tbesi HatucHeHHsM kHonku SB1 ("[lyck"),
BHACIIIZIOK YOTO OTPUMYE >KUBJIEHHS 0OMOTKA €IeKTPOMArHiTHOTO MPHBOA
nyckaua KM. Iicns #oro crnpaiboByBaHHS 3aMUKAIOThCS TOJIOBHI KOHTAK-
1 nyckaya KM1-KM3, a takox ponoMikHuii kontakt KM4, skuit 3xiiic-
HIo€ OnokyBaHHs (myHTyBaHHsA) KHONKA SB1 ("Ilyck"), ockibku BoHA Mae
3BOPOT Y IMOYATKOBE TOJIOKECHHS TIPH 3HATTI 3ychiuisl. BUMUKaHHS TBUTYHA
3MIMCHIOEThCS. HATUCHEHHSIM KHomku SB2 ("Cton'"), BHACHiIOK Y4Oro 3Hi-
Ma€eTbes KuBIeHHS 3 00MoTkr KM. [licns cipanboByBaHHS MPUBOIA PO3-
MHKaIOThC T010BHI KoHTakTH KM 1-KM3 1 normomi>kauii koutakt KM4.

OCHOBHMMU MapaMeTpamMH KOHTaKTHOI CUCTEMH KOMYTaliiHUX ara-
paTiB, B TOMY YHCIi i KOHTAKTOPiB MarHiTHUX MYCKadiB € PO3XMUI 1 IpoBaj
KOHTAKTIB. PO3XMJI KOHTAKTIB - 1I¢ BiJICTAaHb MIXK TMOBHICTIO PO3IMKHEHUMHU
KoHTakTamHu. [IpoBas KOHTAKTIB - 1€ XiJl pyXOMOi CHCTEMH elIeKTpOMarHira
MpH 3aMKHEHMX KOHTaKTaX, a0 ILIAX, KU OM MpOUIIOB PyXOMHUH KOH-
TaKT, SKIIO 3a0paTH HEPYXOMUH.

B marnitHux myckavax cepii [IMJI, sik mpaBuio, He BUKOPHCTOBY-
IOTBCSI CTIeialibHI AYTroracHi mpucTpoi. ['aciHHs AyrH B HUX 3MIMCHIOETHCS
3a paXxyHOK JIBOX IOCJIiJJOBHHX PO3PHUBIB HA KOXKHOMY ITOJIFOCI, 1110 3a0e3-
MEYy€EThCS MICTKOBOIO KOHTAKTHOIO CHCTEMOIO Ta HEOOXIAHUM pPO3THHOM
KOHTaKTiB. Brucoka xoMmyraliiiHa 3HOCOCTIMKICTh KOHTaKTOpa MarHiTHOT'O
Mmyckaua 3a0e3MeyyeThesl TyroCTINKMMH METaJOKepaMiYHUMU KOHTAKTHH-
MU Hamaikamu i HeOOX1THUM TPOBajiOM KOHTAKTiB.

B nporteci excrmyaTaniii JocUTh 4acTo BiiOyBa€eThcst OOpUB ONHIET 3
(a3 Hanpyru KHUBICHHS, HANPHUKIAJ, BHACTIJOK MEPErOopsiHHS OAHOTO 3
3aro0KHUKIB TP 0JHO(PA3HOMY KOPOTKOMY 3aMUKaHHI. B Takomy Bumaj-
Ky JBUTYH TPOJOBXYE OTPUMYBaTH KHMBIICHHS TUIbKM Big ABoX (a3, i
CTpyM B cTaTopi pi3zko 3pocrae. 11{00 YHUKHYTH BUXOIY 31 CTPOIO JIBUTYHA
Mae crpamroBatu Teriosi pene KK1 ado KK2, koHTakTH SKHX BUMHKAIOTh
KOJIO 00MOTKH myckada KM 1 THM caMUM 3aXMIIAI0Th JIBUTYH BiJ| IIEpEBaH-
TaxkeHHs1. OCHOBHUM €JIEMEHTOM TEIUIOBOT'O pelie € OiMerasiuHa TIacTuHa,
sIKa CKJIQJIAEThCSI 3 IBOX METAJIIB, SKI MarOTh Pi3HI TeMIIepaTypHi koedirie-
HTH JIiHIHHOTO po3mmpeHHs. Meran 3 OUTbIIMM KOeilli€eHTOM JiHIHHOTO
PO3LIMPEHHST Ha3WBAIOTh AKTUBHUM, 3 MaJlUM - MacHUBHUM. [lmactuHu sxop-
CTKO CKpiIJIeHI M cOOO00 rapsa4yoi0 MPOKaTKO a00 3BaploBaHHAM. SIKII0
3aKpIlUTH HEMOPYIIHO OJMH KiHEllb TaKOl IUIACTUHY 1 HAarpiTH, BiOYIETh-
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Csl BUTHH IJIACTUHU B OIK MAaCUBHOTrO efeMeHTa. CaMe 11e SIBUIIE BUKOPHUC-
TOBYETHCSI B TEIUIOBUX peJie, TEPMOpPEryisaTopax, Tomo. bimeranesi miac-
THHU MOXYTh HarpiBaTuch eNEeKTPUYHUM CTPYMOM, IO MPOTIKa€ 1o Iuiac-
THHax (Oe3nmocepenHiil HArpiB), a TAKOXK BiJl OKPEMUX HarpiBaJbHHUX eJie-
MeHTIB (HenpsMuil HarpiB). B meskux amapaTtax MoegHYIOThCs Oe3mocepe-
IHIA Ta HenmpsiMUK HarpiB (komOiHOBaHMH HarpiB). OCHOBHUM HEIONIKOM
TEIJIOBHX PENie € BIUIMB Ha CTPYM CHpallbOBYBaHHS TeMIIEpaTypyd HABKO-
JUIIHBOTO cepemoBuIna. /s Horo yHMKHEHHSI B TEIJIOBUX pejie BUKOPHC-
TOBYIOTh TEPMOKOMIIEHCATOp. Y HANMPOCTINIOMY BHUMAJKy BiH MpENCTaB-
nsie co0OI0 3BHYaiiHy OiMeTalieBy IUIACTHHY, sIKa BUTUHAETHCA B OiK, MPO-
TUJICKHUN BUTHHY OCHOBHOI OiMeTajieBoi MIIacTHHH.

OCHOBHOIO XapaKTEPUCTUKOIO TEIUIOBOTO pelie € HOro 4acocTpyMoBa
XapaKTepUCTUKA, KA TMPEICTaBisie cOOOI0 3aleKHICTh Yacy CIpalboBy-
BaHHS pejie BiJl BEJIMYMHH CTPyMY, SKMH MPOTIKae MO HarpiBady. 3axuct
Oyze 3a0e3MmeuyBaTUCh JIMIIC y TOMY BUTIQJIKY, KOJH YaCOCTPYMOBa Xapak-
TEPUCTHKA TEIIOBOTO PEjie PO3TALIOBYETHCA HIDKYE 332 XapaKTEPUCTHUKH
00 €KTy, IO 3aXWIIAETHCA, HA BCHOMY Jialla30HI MOXXJIMBHX IIepeBaHTa-
XKeHb. TersoBe peie HE TOBUHHO CIPAlbOBYBATU MPH MOXKJIIMBHX B €KC-
IIyaTallii TeXHOJIOTIYHUX TIePEeBaHTaXCHHAX (Hanpukiaj mycky AJl).

[IpenmeroM JIOCHIPKEHHS B JIaHid J1abopaTopHiii poOOTi € MarHiT-
Hull myckau cepii [IMJI, nmpusHaueHu#t aist poOOTH B Mepexi 3MiHHOTO
CTpyMy Hanpyrorw 110 660 B, npu HoMmiHamsHUX cTpyMax Big 10 1o 200 A B
3aJIeKHOCT1 BiJl TUMOBHMKOHaHHS. KomyTamiliHa 3HOCOCTIMKICTH MycKadiB
cepii TIMJI BH3Haua€eThCs KaTeropielo 3acTocyBaHHs i cknanae Big 320-10°
0 2 10° LUKIIB "BKIIFOUEHHA-BiaKr0odeHHsa". CucreMa rojoBHUX KOHTAK-
TiB Mar"iTHOTO ITycKaua, 10 JOCTILKYETbCS B pOOOTi, MICTUTh 3 TIOJIIOCH;
crcTeMa JOMOMDKHHUX KOHTAKTiB BUKOHYETHCS Y BUTJISIII OKPEMOro Omoka i
MOXKE€ MaTH B 3aJI€KHOCTI BiJ THIIOBUKOHAHHS 10 4 KOHTAkTiB. CTUKaHHS
TOJIOBHHX 1 JIOMMOMDKHMX KOHTAKTiB 3MIMCHIOETHCS 3a JAOMOMOTOIO €JIEeKT-
POMarHITHOTO MPUBOJA MPSMOX0A0Boro Tumy 3 1I-o0pazHuM Maraitonpo-
BooM. MarnitHi myckaui cepii [IMJ] KOMIJIEKTYIOTbCS TPHIIOIIOCHUM
ternosuM pene tuna PTJI, sike mMae TemneparypHUil KOMIIEHCATOp, MeXa-
Hi3M JIJIsl IPUCKOPEHOT 0 CIPallbOBYBaHHS pene mpu oOpuBi (asu, peryns-
TOPOM CTPYMY HECIpalbOBYBaHHs i pyYHHM 3BOPOTHUM MEXaHi3MOM.
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6.3 Onuc 1a60paTopHOI YCTAHOBKH

MarHiTHHR IycKad, MO JOCTIHKYETHCS Pa3oM 3 PUCTPOEM TSI BU-
MIPIOBAHHS PO3XUJIY Ta MPOBAITY KOHTAKTIB, 3MOHTOBAaHO Ha I'€THHAKCOBIMH
naHeni (pucyHok 6.2).

1 2 3 4 5 6

AN T
K {5}@

Pucynok 6.2 - 30BHIIHIH BUrIIsAT 1a00paTOPHOI YCTAHOBKH

[MpunnumoBa cxema nabopaTopHOi YCTAaHOBKHM Ha/aHa HA PUCYHKY
6.3. JlabopaTtopHa yCcTaHOBKA IiJIKIIOYAETHCSA J0 OJOKY KHBJICHHS KOPOT-
KUMHU TiepeMuukaMu. JKUBIICHHST CXeMH BiJOYyBa€ThCS MICIsl BKIIOYEHHS
aBTOMAaTHYHOr0 BUMHUKaua SF.

6.4 3aBnanns

6.4.1 BuBunTH KOHCTpYKIil0 MarairHoro myckada cepii [IMJI i po-
00Ty cxeMu MycKy i kepyBaHHsI A/l 32 1OOMOrol0 MarHiTHOTO MycKaya.

6.4.2 ExciepuMeHTaJIbHO BU3HAYHTH KOe(illieHTH 3BOPOTY 1 3amacy
Mar”iTHOTr0 Iyckauya.

6.4.3 BumipsATH pO3XWI 1 TPOBAJI TOJIOBHKUX Ta JOIMOMIKHUX KOHTaK-
TiB MarHiTHOT'O IycKaya.

6.4.4 3HATH 4aCOCTPYMOBY XapaKTepPUCTUKY TemioBoro pene PTIT i
noOyayBaTH ii rpadik.

6.4.5 3poOuTH BUCHOBKH 11O POOOTI.
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6.5 MeToau4Hi BKa3iBKH

6.5.1 Koucrpykiiito MmaraitHoro myckada cepii [IMJI suBumnt 1o [1,
ctop. 326]. Cxema nycky AJ] i 1i pobGora omnucani y po3ain "6.1 3aranbhi
BioMoOCTi ".

6.5.2 Jlyis BUKOHAHHS EKCIIEPUMEHTAILHOI YaCTHHH POOOTH HE00-
XimHO 3i0patu cxemy, 3’eaHaBim kiemu 1-1, 2-2, 3-3, 4-4, 5-5, 10-10, 11-
11, 21-21 u 22-22 naGopaTopHOi maHeni 1 cTeHaa 3 OJOKOM KHUBIICHHS Ta
BHUMIpPIOBaJIbHUMH MTPHJIIaJIAMH.

6.5.3 Jlis BukoHauus 1. 6.4.2 3aBIaHHs HEOOXITHO:

a) BCTaHOBUTH aBToTpanchopmarop T y HyIbOBE MOJIOKEHHS;

0) nepemukaui S1 1 S2 BcraHoBUTH y monoxenns "1"; S3, 54185 -y
HYJIbOBE MOJIOKEHHS;

B) YBIMKHYTH aBTOMaT SF, mpu IIbOMy Ma€ 3aropiThcs CHTHaJIbHa
nammouka HL;

T') MJIaBHO MiIBUIIYIOYM HAMpYTy 3a JOMOMOrO aBTOTpaHcdopma-
topa T, 3adikcyBat 1o npuiany PV2 Hanpyry, sika IpU3BOJAUTH 10 BKIFO-
YyeHHA KoHTakTopa UBKII;

1) TIJIaBHO 3HMXKYIOUW HAIPYTy, 3aQiKCyBaTH HANPYTY, MPH SKOI KO-
HTaKTOp MarHiTHOTO MyCKaya BUKIIOUAeThest UBHKIT;

€) BCTaHOBUTH aBTOTpanchopmarop T y HyJIbOBE MOTOKEHHS 1 BUM-
KHyTH aBTOMaT SF;

) Koe(ilieHTH 3BOPOTY i 3amacy BUSHAYHUTH 32 (POPMYJIO0

BUKIL .

36 2

8Kl

3) OTpUMaHi JlaHi 3aHecTH 10 Tabnuio 6.1.

Tabmuns 6.1 - [Tapamerpu BKIFOUYCHHS M BIIKITIOYCHHS KOHTAKTOPA
BK BH Un

U U ’ K3 K3

1,B ki1,B B

6.5.4 Jlns BukoHaHus 1. 6.4.3 3aBIaHHsA HEOOXiTHO BCTAHOBUTH IIe-
pemukadi S1 - S5 y Hy/bOBe MOJ0XKEHHs, YBIMKHYTH aBToMat SF i BctaHo-
BHTH 3a JIONOMOroro aBToTpanchopmaropa T Hanpyry 220 B (mo npunamy
PV2).
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6.5.5 Bu3zHaueHHS PO3XMIy KOHTAKTIB 31MCHIOETHCS Y TaKiil MOCIi-
JOBHOCTI:

a) nmepeMukad S3 BCTAHOBUTHU Yy MOJIOKEHHS "2";

0) BimkpyTuTH cTonopHuii rBUHT 10 (1uB. puc.6.2) i JOBeCTH pyxo-
My TpaBepcy 8 0 MarHiTHOIr'0 IMycKaya (JJ0 CTUKaHHs IITOKa 4 3 TpaBepcoio
KOHTaKTOTpUMaya 3);

B) croropHuM rBuHTOM 10 3adikcyBatu pyxoMy Tpasepcy §;

) o0epTarouu 00110K iHAMKATOpa MepeMillieHHsI 6, BCTAHOBUTH HYJb
MPOTH HOTO CTPIIKY;

1) obepratour rBUHT 11 3a 4aCOBOIO CTPIIKOIO, MPOBECTH BiILTIK PO-
3XMITY 3a IIKAJIOK 1HIUKATOpa JI0 3aropsiHHs curHanbHux jtamn HL1, HL2 i
HL3, 3aH0CsuM oTpuMaHi aaHi 10 Tadmuimi 6.2.

6.5.6 Po3xunu gonmoMiKHHX KOHTakTiB KM4, KM5 i KM7, a Takox
MPOBaJI IOMTOMIXHOTO KOoHTakTy KM6 mpoBecTH aHalOriyHO, MOCTaBUBIIH
nepemukau S3 y nonoxkenns "1". OtpumMani 1aHi 3aHecTd A0 TaOIUIIO 6.2.

6.5.7 Bu3HaueHHs poOBaly TOJIOBHMX KOHTAKTIB 3MIIHCHIOETHCS B Ta-
Kilf TIOCITIZIOBHOCT:

a) mepeMuKad S2 MOCTaBUTH y monoxeHHs "1", a mepemukay S3 y
MmojoKeHus "2";

0) YBIMKHYTH MyCKad, IMOCTABUBLIM TepeMuKkad Sl y MOJOXKEeHHs
"2".
2

Tabnuus 6.2 - BennunHU po3THHY 1 MPOBay TOJIOBHUX 1 JIOMOMIXK-
HUX KOHTAaKTiB

["onoBHI KOHTAKTH JIonOoMiXKHI KOHTAKTH
Hapamerp |y | kM2 | KM3 | KM4 | KM5 Kév[ KM?7
Po3xmi koH-
TaKTiB, MM
ITpoBain koH-
TaKTiB, MM

B) JIOBECTH PyXOMYy TpaBepcy 8 (OMB. PUCYHOK 6.2) IO CTHKaHHS
mToka 4 3 TpaBepcOI0 KOHTaKTOTpuMada 3 M 3adikcyBaTH ii CTONOPHUM
rBuHTOM 10;

T) iHOUKATOp mepeMinieHHs 6 BCTAHOBUTH Ha HYJb, TBUHTOM 11 10-
BecTH 1rroBxad 10 10 3ITKHEHHS 31 IITOKOM 7;
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1) BAMKHYTH ITycKad, MOCTaBUBIIY MepeMukad S1 y nonoxkenss "0";

e) obepratoun TBUHT 11 mpoTH 4acoBoOi cTpiIKH, 3aikcyBaTH MmoKa-
3aHHS IHIMKATOPa MEepPEeMIllleHHs B MOMeHT 3racanHs jamn HL, HL1, HL.2 i
HL3;

) OTpUMaHi JlaHi 3aHecTH 110 Tabmuiio 6.2.

6.5.8 IIpoBayu nonomixkaux koHtaktie KM4, KM5 1 KM7, a Takox
posxun KM6 BU3HAUMTH aHAJIOTiYHO, BCTAHOBHUBIIM TepeMukad S3 y mo-
noxeHHs "1".

6.5.9 Bukonansns 1. 6.4.4 3aBIaHHsI 3IUCHIOETHCS Y TaKii TOCII0-
BHOCTH:

a) mepemukad S1 BCTaHOBUTH y molloxeHHs "2"; mepemukaui S2 ,
S3 ta S4 - y monoxenus "0", a nepemuxad S5 - y monoxenus "0";

0) BCTAHOBUTH TEIUIOBE PeJie y MOYATKOBE MOJI0KEHHS, HATHCHYBIIIN
KHOTIKY 13 TemoBoro peie (IMB. pUCYHOK 6.2);

B) 3a JOMOMOro asToTpaHcopmaropa T BCTaHOBHTH HAMpPYTy
220 B (no mpunany PV2);

T) mepeMuKad S2 MOCTaBUTH y NojokeHHs "2", a S4 - y monoxeHHs
"1"; ckUHYTH TIOKa3aHHS enekTpocekyHaoMipa PT y HynboBe MOI0KEHHS;

1) BCTAHOBUTHU mepemukad S1 y monoxenHs "2" 1 mo mpunagy PAS8
(ammepmerp 3MmiHHOTO cTpyMy 10 A) 3adikcyBaT BEIHUUHY CTPYMY Iepe-
BaHTa)KEHHS;

€) Micis CIpamnboBYBAaHHS TEIUIOBOTO perie 3aikCyBaTH MOKa3aHHS
eIeKTPOCeKyHIoMipa (01H 000pOT MaJieHbKOI CTpUIKH - 10 ¢);

) BCTAaHOBHUTH mepemukad S1 y monoxenHs "0";

3) JaTH MOXJIHMBICTH OXOJIOHYTH TEIJIOBOMY pele BIIPOAOBXK 5-8
XBHJIMH, MICIIS 4OT0 BCTAHOBUTH HOr0 y MOYATKOBE MOJIOKEHHS KHOIMKOIO
13 (ouB. pucyHoK 6.2);

K) BCTAaHOBUTH nepemMukad S4 y nonoxkenas "2", S1 nepeMukHyTH y
rmoJioxkeHHs "2" 1 MOBTOPHUTHU JIOCHI MPU HOBOMY 3HAUYCHHI CTPyMY Iiepe-
BaHTa)KEHHS;

J1) BCTAHOBUTH TiepemMukad S4 y nmojioxkeHHs "0" 1 3HATH 11e 1Bl TOY-
KA 4acOCTPYMOBOI XapaKTEPUCTHUKH, BCTAHOBIIOIOUH MOUYEPrOBO MEPEMH-
kad S5 y nonoxxenss "1" u "2";

M) 4acOCTPYMOBY XapaKTEpUCTHUKY MOOyIyBaTH y BiIAHOCHUX OJU-
HUIISIX
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ne | - BennumnHa CTpyMy NepeBaHTaKEHHSI i/l Yac MPOBEACHHS eKC-
[IEPUMEHTY;
Iy - ctpyM ycraBku cripalibOBYBaHHS TEIIOBOIO PEIE.

6.5.10 3BiT 10 1Ta00PaTOPHOI POOOTH TTOBUHEH MICTUTH:

a) METy poOOTH Ta 3aBJaHHS;

0) cxeMy KepyBaHHS 1 3aXHCTy aCHHXPOHHOT'O JIBUTYHA;

B) BU3HAYCHI KOS(II[IEHTH 3BOPOTY 1 3aracy myckaua;

T') pe3yJabTaT BUMIPIOBAHHS PO3THHY 1 IPOBaly KOHTAKTIB;

1) 4acoCTPyMOBa XapakTEpPUCTHKA Yy BUTJAAI TaOmuui 1 rpadivnii
opmi;

€) BUCHOBKH I10 pOOOTi.

6.6 KoHTpoJIbHI nUTAHHS

6.6.1 1o Take MarHiTHMIA MycKay i siKi QyHKIi1 BiH BUKOHY€E?

6.6.2 TosicHiTh pOOOTY CxeMHU MycKy Ta 3axucty A/l 3a gomomororo
MarHiTHOTr0 Iyckauva.

6.6.3 o Take po3xwuJ (MpoBaJl) KOHTAKTIB 1 JIJIsl 4YOT0 BiH MOTPiOEeH?

6.6.4 Ha3BiTh OCHOBHI BY3JIM MAarHiTHOTO MycKada Ta TOSCHITH iX
MpU3HAYCHHS.

6.6.5 Sk 3MiICHIOETBCS TaCiHHS EEKTPUYHOI IyTH B KOHTAKTOPi Ma-
THITHOTO ITycKayda Mpy BUMUKaHHI Koina?

6.6.6 SAxum umHOM 31ilicHIOETBCA 3axucT A/l mpu mepeBaHTa)keH-
Hsx?

6.6.7 TloSCHITh MPUHIMI Jii TETIJIOBOTO PeJe.

6.6.8 Ha3BiTh OCHOBHi By3/IM TEMJIOBOTO peJie Ta MOSICHITH iX MpHU3-
HAYEHHS.

6.6.9 SlkuM YMHOM pEryJIOeThCS YCTaBKa CTPyMY CIpallbOBYBaHHS
TETJIOBOTO pene?
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7 IABOPATOPHA POBOTA Ne 15
TUPUCTOPHUM KOHTAKTOP 3MIHHOI'O CTPYMY

TpuBamicTs 1a60paTOPHOTO 3aHITTS — 2 TONUHH
7.1 Meta po6oTn

BuBueHHs nmpuHOMMNY Aii THPUCTOPHUX MycKadiB. JlocmimkeHHs of-
HO(a3HOTO TUPUCTOPHOTI'O KOHTAKTOPA 3 ENIEKTPOMATHITHUM 3aXHCTOM.

7.2 3araanHi BizomocTi

[Mopsin 3 KOHTAKTHUMHU KOMYTaLiiHUMH arnapataM MPOMHUCIIOBICTIO
BHUPOOJISIIOTBCS Ta €KCIUTYaTYIOThCSl B €JIEKTPOYCTAHOBKAaX amapaTtd Ha Ha-
MiBIPOBITHUKOBUX MPHCTPOSX, 30KpeMa THUPHCTOPHI KOHTakTopu. BoHu
BHUKOPUCTOBYIOThCS IJISl MYCKY, PEBepPCY Ta BIAKIIOUEHHS ACHHXPOHHUX
JIBUTYHIB, IHIIUX aKTUBHUX Ta aKTUBHO-IHJyKTUBHUX HABAHTAKCHb.

PoboTta TUPHUCTOPHUX KOHTAKTOPIB 3aCHOBaHA HA BIACTUBOCTI THPH-
CTOpIB B IIMPOKUX MEKaX 3MiHIOBaTH MPOBIAHICTh Ta 3HAXOJUTHUCH y IBOX
CTaHax: BKJIIOUYCHOMY Ta BHKJIIOUECHOMY. BKITIOUEHHS TUPHUCTOpa 3IiHCHIO-
€TbCS CHUTHAJIAMH YIPAaBJIiHHS, a BiAKIIOUEHHS TPU 3HWKEHHI aHOIHOTO
CTpyMY JI0 CTpYMY BJepKaHHS (MPaKTUYHO J0 HYJIHOBOI'O 3HAUYEHHS). 30K-
peMa, B KojlaX 3MIHHOTO CTPyMY 1€ BiIOYBa€ThCS MIPH MPUPOTHOMY Tiepe-
XOJIi CTpyMY 4epe3 HyJIbOBE 3HaUCHHS. THPUCTOP MOXE TPOBOAUTH CTPYM
BIIPO/IOBK OJTHOT'O HAITIBIEPiOY, TOMY JUIS YIPABIiHHS HAaBaHTKECHHIM Y
KOXHIM (a3l amapaTy BMHKalOTh II0 JBa THPUCTOpA 3YCTPIYHO-
napanenbHO. TUPUCTOPHI KOHTAKTOPH BUKOPHCTOBYIOTH SIK JAJsl onHO(das3-
HUX, TaK 1 1y Tpuda3HuX HaBaHTa)KeHb, 2 BAKOHAHI MOXKYTh OyTH Ha TH-
pHucTopax, cemicropax Ta Jiofax. BapiaHTH cXeM CHIIOBHX THPHUCTOPHHUX
KJIIO4iB Ha/laHi Ha pucyHkax 7.1 ta 7.2.

Koxxnuii 3 THpUCTOPIB NpOMycKae CTPYM Ha MPOTsI3i OAHOTO HaiB-
nepioy, TOMy AOMYCTHMHH CTPyM 4epe3 HAaBaHTAXKECHHS Mae€ Jilode 3Ha-
YeHHS TaKe:

T
I <—1
H \/5 mup’

ne Imup — nonycTuMe cepeHe 3HaUEHHs CTPyMy 4epe3 TUPHCTOP.



69

T i [ [

VSIZ \ZEVS2 LEVAVAEE e VDlgzﬁlzgvm
A vpz Y/ \Zivaz vD2/]

] =
| @

Pucynok 7.1 — IpurImianeHi cxeMu onHO(a3HIX THPHCTOPHUX KITIOUiB 3MiHHOT'O
CIpymy

VD4

Jnst cxeMm i3 cemicTopaMHu Ta TUPUCTOPaMH, IO MPOBOIATH CTPYM
MPOTATOM JIBOX HAIliBIIEPiOJiB, TOMYCTUMHIA CTPYM HaBaHTA)KCHHS TAKHNA:

T
I <—1
H 2\/5 mup‘

MakcumManbHa 3BOpOTHA HaNpyra THPHCTOpa Mae OyTH HEe MEHIIa 3a
aMILTITYIHE 3HaUCHHSI HAlIPYTH MEPEKH:

Uoﬁp 2 K 3 \/EUC

ne K3 — xoedimieHT 3amacy, BpaxOBYIOUMH MOXKIJIHMBI KOMYTalliiHi
nepeHanpyKeHHs. HallpyKeHHs Y MEPexi.

Jist KOMYTYIOUHX TPUCTPOIB 13 3yCTpiuHO-NIApaenbHUM BKIIFOUCH-
HSIM THPHCTOPIB, SIKE BHUKOPHUCTOBYETHCS HAWOUIBII YacTo, MPOCTHH Ta
epexkTuBHUI mNpHCTPiId yNpaBIiHHA MOXe OYyTH CTBOPEHHH ILIAXOM
3'€IHAHHSA YMPABISIOUMX EIEKTPOMiB 3 iX aHojaMu (abo ympaBISIOUMX
SIIEKTPOJIIB MK COOOI0, 1110, 3 TOYKH 30pY IMPOLECY, M0 TPUBAE, MaiKe
€KBiBAJICHTHO) 32 JIOTIOMOTOI0 0y/b-SIKOT'0 KITIOYa.
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Pucynok 7.2 — Cxema Tpr¢a3HuX THPUCTOPHUX KIFOUYiB 3MIHHOT'O CTPYMY

[Ipu npoMy aHOmHA Hampyra, MpUKJIaJeHa J0 THPUCTOPIB, € JKepe-
JIOM IMITyJBCIB KepyBaHHs. [IpHHIIMIIOBa cxeMa TaKoro MpUCTPOIO0 HajaHa
Ha pUCYHKY 7.3.
[ Wil
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Pucynok 7.3 — Cxema THPHCTOPHOTO KITF0Ya

IMpu 3amukanHi xmoya K y HamiBmepiog MpoBiAHOCTI THpHCTOPA
VS1, mig giero Hanpyru KUBJICHHS TO3WTHBHOI MOJSPHOCTI Y KOMI yIpaBs-
JSIIOYOTO  eNIeKTPoJia LBOT0 THUPUCTOpA TMiJe CTPYM TaKUM KOJIOM:
A—VD2—R—K— VS1—-Z—B. [licns nocaraeHHs CTpyMy y 1IbOMY KOJIi
BEJIMYWHHU, JIOCTATHBOI /ISl BKIIFOUEHHS TUpUCTOpa VS1, OCTaHHI BKIIIOYA-
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eTbest. [TounHarouu 3 IbOro MOMEHTY, HaIllpyra Ha THPUCTOpPaxX CTa€ TaKolo,
IO JIOPIBHIOE MPSMOMY MaJiHHIO HAPYyTH Ha TupucTopi VSI1, cTpyM y Ko-
71 KepyBaHHsI MPaKTHYHO 3HUKAE, ajie TAPUCTOP 3aJUIIAETHCS Y MTPOBIAHO-
My CTaHi J0 KiHIS HamiBoepiogy. B KiHII HamiBmepiogy CTpyM HaBaHTa-
KEHHSI, 10 MPOTiKae Kpi3b TUpUCTOp VS1, 3MEHIIYeThCS 1O HYIS, MiCIs
YOTro THUPUCTOP 3aKPHBAETHCS 70 HACTYIHOI MOJa4i YepProBOTrO iMIYJIbCY
KepyBaHHs. B d4eproBuil HamiBmepion aHaJOTriYHMH Iporec BinOyBaTH-
MeTbCsl 3 THPUCTOpOM VS4.

UYepes kmtou K mpoTikaloTh KOPOTKI IMITYJIbCH CTPYyMY, aMILTITYAa
SIKHX JIOPIBHIOE 3HAUYEHHIO CTPYMY BKIIIOUYEHHS THPHCTOPA, a X TPUBATICTh
MOKe OyTH BU3HAYEHA (JUII aKTHBHOTO HABAHTAXKEHHS) 3a (POPMYIIOIO;

loa(R+R,)
U

t, = —arcsin
w CMaKkc

YacoBuil MpPOMDKOK MK TOYAaTKOM HAaMiBIEPiOAy Ta MOMEHTOM
BKITIOUEHHSI TUPHCTOPA Ha3MBAETHCA KYTOM YIpaBIiHHS THpHCcTOpa o. [Ipu
KOMYyTallii HOMIiHAJIbHUX HABAHTAXCHb BEIIMYMHY O BCTAHOBJIIOKOTH MiHi-
ManbHOW. [lpu mepeBaHTaXKEHHSX ISl 3HIKEHHS CTPYMY A0 JIOMYyCTUMHX
BEIMYMH O 30imblIyeThes. KpuBa cTpyMy 3 aKkTHBHHM HaBaHTa>KEHHSM
aHaJIOT1YHa KPUBii HApYTry HAa HABAaHTaXXeHHi, puc. 7.4 a.

B komax 3 akTHBHO-IHAYKTHBHHM HaBaHTA)XEHHSIM CTPYM BiJICTa€ MO
¢asi Big HANIPyTH, 3aBISIKK [IbOMY KpHBa CTPyMY He CITiBIaAa€ 3a GopMOIo
3 KpUBOIO Hamlpyru Ha HaBaHTakeHHI. CTpyM MpoTiKae W Micis mepexomy
HaTpyru Mepexi yepe3 HyJIbOBE 3HA4YEHHS, BHACIIIOK 4Oro 0e3cTpymoBa
ray3a CKOpO4yeThCsi (PUCYHOK 7.4 0).

[lpy BHHHMKHEHHI KOPOTKOT'O 3aMHKaHHS BiJKITIOYEHHS KOMYTaTopa
BHUKOHYETHCS 3HATTAM IMIYJbCIB KEPYBaHHs 3 THPUCTOPIB, TOOTO BiIKIFO-
YeHHSIM iX KoJsia ynpaBiiHHsA. Yac BiIKIFOUEHHS CTPYMIB KOPOTKOTO 3aMU-
KaHHS TUPUCTOPHUM KOMYTAaTOPOM MEHIIWI TOPIBHSIHO 3 KOHTaKTHUM
amapaTtoM, OCKUIBKUA CTPYM y THPHCTOPI MPH BiZICYTHOCTI IMITyJIbCiB Kepy-
BaHHS MPOTiKae MEHILIE OHOTO MiBIIEPioay Mepexi kuBJieHHs. 1o MOoBHO-
T'0 4acy BiIKIIOUYEHHS KOPOTKOTO 3aMUKAHHSI BXOJUTH TAKOX Yac CIpalbo-
BYBaHHS €JIEMEHTIB KOJIa 3aXHCTY.



oL
|
|
|
He e )
T

[P

a) — IpY aKTHBHIH HaBaHTa)KEeHHI;
0) — IpY aKTUBHO-1HAYKTHBHOMY HaBaHTaXXEHHI;
B) — IIPY BiJKJIFOYEHH]I KOPOTKOT'O 3aMHUKAHHSI.

Pucynok 7.4 — Hanpyru Ta cTpymH, sIKi KOMYTYIOTBCS THPHCTOPaMHI

7.3 Onuc 1a60paTOpHOI YCTAHOBKHU

Ha nabGopatopHoMy cTeHIi 3MOHTOBaHO THPHCTOPHUN KOHTaKTOpP 3
SNIEKTPOMAarHiTHUM 3aXHCTOM, CXeMa SKOTO HaJaHa Ha pHUCyHKy 7.5. BiH
CKJIAZIA€THCS 3 THPUCTOPHOTO KJIF0Ua, pelie 3aXKCTy, CHTHaJIi3allil Ta HaBa-
HTaXCHHS, 10 CKJIAJIAEThCSI 3 PE3UCTOPIB Ta IHIYKTUBHOCTEH. 3a JIOMOMO-
roto nepemukadiB SB1, S2, S3 MokHa oTpuMaTH pi3HE 3a XapaKTepoM Ha-
BaHTa)KEHHA, Maike 10 KOPOTKOro 3aMUKaHHs. 3MiHHUM pe3uctopoM R2
MOXHA y HEBEIMKHAX MEKaxX PEryloBaTH KyT BKIIOUEHHS THPHCTOPIB d.
[logaua Hampyrn Ha THPHCTOPHHH KOHTAaKTOP MPOBOAMTHCS aBTOMAaTOM
naboparopHoro croiry SF, BKIIOUEHHS Ta BIIKIIOYEHHS KOHTAKTOpA BHMHM-
kadeM SS5. [Ipun HOpMaTbHOMY pEeXKHMi POOOTH CTPYM Tede Yepe3 THPHCTO-
pH, HaBaHTa)keHHA Ta oOMoTkH pene K1 Ta K2, npu upomy He BUKIHYE iX
cnpanpoByBaHHs. [lpu mepeBaHTakeHHI crpanpoBye pene K1, ycraBka
SIKOTO BIJIIOBIZIa€ CTPYMY TEpeBaHTaXKEHHSI.
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Pucynok 7.5 — Cxema THPHCTOPHOT'O KOHTAKTOpA 3 CIIEKTPOMArHITHUM 3aXHCTOM

KonTakt pene K1 Bmukators repkoHose pene K3, KOHTakTH sKoro
BMHUKaIOTh JIAMIIOUKY, 1[0 CUTHAJII3y€e MPO MepeBaHTaKEHHS, Ta BMHKAIOTh
pesuctop R1 B koo ynpaBiiHHS THPHCTOPIB.

BkimtoueHHs 3MeHIIIye CTpyM KEpyBaHHS THPHCTOPIB Ta 301UIbIIye
KyT KepyBaHHS TUPHCTOPiB. Yac mMpoBiAHOTO CTaHy THPUCTOPIB 3MEHIIIY-
€ThCS, BHACIIJOK YOr0 JiF0U€ 3HAYCHHS CTPyMY B KOJi 3MeHInyeThes. [lic-
JIS1 3HWKEHHS CTPYMY J10 HOMIHAJIBHOTO 3HAUEHHS CXeMa aBTOMAaTUYHO Be-
pTaeThest y mouaTkoBuid ctad. [Ipu 3amMukaHHi kHOkH SB1 yTBOpIOETHCS
PEXUM KOPOTKOTO 3aMHKaHHSI.

B koni mourHa€e MpOTiKaTH BEMUKHNA CTPYM, TOCTaTHIN AJIS CIIPabo-
ByBaHHs pene K2, KOHTakTH sIKOro BMHKaIOTh repkoHoBe pene K4, sxe
YTPUMYETBCS Y BKIIFOYEHOMY CTaHi 32 paXyHOK OJJHOTO 3i CBOIX KOHTAaKTiB.
Pemra konTaktiB pene K4 Bmukae curnHaneHy snamny HL2 Ta po3mukae
KOJIO YIPABJIIHHS TUPHUCTOPIB, aJie TUPUCTOP, 3HAXOIAYNCH Y BKIHOYCHIM
CTaHi, IPOJOBXKYE MPOBOAUTH CTPYM y KOJI JI0 KiHIISl HAIliBIEpioay, TOOTO
— /10 3MCHUIEHHS BEIMYMHHU CTpyMy 10 Hyma. [Ipu mpomy BinOyBaeThes
MPHUPOAHE BiIKIIOUEHHSI THPUCTOPA, BHACTIIOK YOr0 KOJIO BHMHKAETHCA.
Jlnsi IoBEepHEHHST cXeMH y poOodviil cTaH HEOOXiHO HATUCHYTH KHOIKY
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SB4, npu 11bOMY BiIHOBITIOETHCS KOJIO YIIPaBIiHHS KOHTakTaMu pene K4 3a
JOTIOMOT0I0 TUpHCTOPIB. LLIBUAKOIS €MeKTpOMarHiTHOrO 3aXUCTy BH3HA-
YaeThCsl BIACHUM 4YacoM CIIPAallbOBYBaHHs pelie, YBIMKHEHHX Yy CXeMy
CTPYMOBOTO 3axucTy. [lapanensHo THPUCTOPHOMY KIIFOUY MiJKIIIOUEHi KO-
HTakTH aBToMaTta SF1. BkitodeHHs BiIOYBA€ThCs MOYEPTOBUM THPHCTOP-
HOT'O KIIOYa Ta aBTOMara JJisi YTBOPEHHS CXEMHU IMOPIBHSUIBHOTO JIOCIHTi-
JoKeHHs. Ha cTeHi BCTaHOBJIGHO IICTh KOHTPOJIBHUX TOYOK JIOCIIIKYBa-
HOI CXeMH ISl TIKITI0YeHHs ocuorpady.

7.4 3aBnanHs

7.4.1 BUBYATH MPHHIMI Aii 0AHO()A3HOTO THPHCTOPHOI'O KOHTAKTO-
pa 3 eNEeKTPOMATHITHUM 3aXHCTOM.

7.4.2 Nocnimutu cxemy, HaJlaHy Ha PUCYHKY 7.5, IpH KOMyTalii Ko-
J1a THPUCTOPHUM KOHTAKTOPOM:

a) 3HATH OCLWJIOrPaMH Hanpyru Ha Taprctopax Uys(t):

- Y HOMIHaJIBPHOMY PEXHMiI TIpH aKTUBHOMY Ta AaKTHBHO-
IHIyKTUBHOMY HaBaHTa)XEHHi;

- [IpH TIepeBaHTaXEHH1 (AKTUBHOMY Ta aKTHBHO-1HIIYKTHBHOMY );

0) 3HATH OCIMJIOTpaMH HAmpyrd Ha HaBaHTaxeHHI UH (t), a Takox
BH3HAYMTH aMIUTITY{HI 3HAYCHHS, KYT BKJIFOUCHHS O Ta 3pPYIICHHS (a3 Ha-
MPYKEHHS Ta CTPyMY @

- Y HOMIHaJIBPHOMY PEXHMiI TIpH aKTUBHOMY Ta AaKTHBHO-
IHIyKTUBHOMY HaBaHTa)XEHHi;

- IIpH TIepeBaHTaXEHH1 (AKTUBHOMY Ta aKTHBHO-1HIIyKTHBHOMY);

B) 3HATH OCLMJIOTpaMH cTpyMmy Yy Koii [H(t), a Takok BU3HAUUTH 32
HUMH aMILTITYIHE HOT0 3HaYEeHHS:

- Y HOMIHaJIBPHOMY PEXHMiI TIpH aKTUBHOMY Ta AaKTHBHO-
IHIyKTUBHOMY HaBaHTa)XEHHi;

- [IpH NIepeBaHTaXEHH1 (AKTUBHOMY Ta aKTHBHO-1HIYKTHBHOMY);

T') 3HATH OCLMJIOTPaMHU CTPyMY iH(t) MpHU KOPOTKOMY 3aMHUKaHHI i BU-
3HAYHUTH 32 HUIMH Yac CIPalbOBYBaHHsI €IEKTPOMArHITHOTO 3aXHUCTY.

7.4.3 Hdocnimutu cxemy, HaJlaHy Ha PUCYHKY 7.5, IpH KOMYyTalii KO-
Jla aBTOMAaTHYHUM BUMHKAUeM y PeKHMaXx, BKa3aHUX y yHKTI 7.4.2.

7.4.4 Po3paxyBaTu nmapaMeTpH KiJl HABAHTaXKCHHSI.

7.4.5 TlopiBHSTH OTpHMaHi OCIIJIOTPAMH Ta PO3paxOBaHi 3HAYCHHS
napaMeTpiB Ta BU3HAYUTH BIUIMB XapaKTepy 1 BEIMYMHU HaBaHTAXKCHHS, i1
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3axXHCTy, BUAY KOMYTaTopy (KOHTAKTHHM Ta OE3KOHTaKTHHI) Ha MPOLECH
P KOMYTAIIii.

7.5 MeToau4Hi BKa3iBKH

7.5.1 IligroryBatu ocumiorpagd 10 podoTH.

7.5.2 XapakTep HaBaHTQKECHHsI Ta PEKUM POOOTH BCTAHOBUTH Tepe-
Mukauamu S2 Ta S3 (auB. pucyHok 7.5). Omip RHI BignoBizae HOMiHAIb-
HOMY pexuMy, RH2 — pexuMy nepeBaHTa)KeHHS.

7.5.3 YBiMKHYTH aBTOMAT JlabopaTopHoro crony SF Ta BcTaHOBUTH
220 B.

7.5.4 Bxin ocumiiorpada migKIrouuTy 10 KOHTPOJIBHUX TOUYOK CXEMHU
B 3aJISKHOCTI Bijl JOCTIPKYEMOTO €JIEMEHTY CXeMH (IIUB. pUCYHOK 5). Oc-
HUJIOrpaMu CTPyMYy i(t) 3HATH 3a JOMOMOIor0 myHTa Rii, omip sikoro nopi-
BHIOE 3,75-10° OM (75MB — 20A).

7.5.5 YBIMKHYTH TymMOJep S5 Ta JOCHIINTH TUPUCTOPHY CXEMY Y Bi-
JMOBiIHOCTI 10 1. 7.4.2 3aBaaHHs (aBToMaTW4yHMi BuMuKad SF1 moBuHeH
OyTH BUMKHEHU).

7.5.6 BumknyTH TymMOnep S5

7.5.7 YBimMkHyTH aBTOMaT SF1 Ta nocmiguTH cxemy y BiIIOBiAHOCTI
7o 1. 7.4.3 3aBaHHS.

7.5.8 Macmtabu Hanpyr m,, CTpyMiB m; Ta 4acy m, Ha BCiX OCIHIIO-
rpamMax MoBHHHI OyTH OJHAKOBHMH.

7.5.9 Hanpyru Ha eneMeHTax cXeMH BUMIPATH 32 JOTMOMOTO0 Kallio-
patopa ociiorpady, abo BiakamiOpyBaTu ociuiorpad 3a BETUYHHOKO
nogaBaemMoi Harpyru 16 B.

7.5.10 Bumip vacy crnpanbOBYBaHHS €NEKTPOMATHITHOTO 3aXHCTY
BHKOHATH 3a OCIIIIIOrpamoro ik3(t) (S5 — Brimroueno, SF1 — BHKIIIOUEHO):
MOYeproBUM HaTHCHEHHSM kHonku SB1 Tta SB4 orpumatu ocrumorpamu
ik3(t); 3a YMCIOM MONSPHUX Ta HEMOJSPHHUX MIBIEPiOAiB BUZHAYMTH MiHi-
MaJIbHUM Ta MAKCUMAJIbHUI 4aC BUMHMKAHHS KOJa.

7.5.11 Buxigni gaHi 10 po3paxyHKiB BH3HAUYarOTHCS 3 OTPHMaHUX
OCIIIJIOTpaM B Pe3yJbTaTi TOCTiKeHb. Po3paxyHKku HEOOXiJHHUX eIeKTpH-
YHUX MapameTpiB, HaBeAeHUX y Tabauil 7.1, mpoBecty 3a GhopMyaamHu, 110
HaBEICHUMH HIDKYE:

- IS AiI0Y0T0 3HAYCHHS HAMPYTH Ta CTPyMY:
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L2 it tgrmn \/n_am Sin(n+q) | sin2(0—q).
ma Jon 2 2

1e Am — aMILTITyJHE 3HAYEHHs 32 OCLIMIIOrPaMoIo;

oL - KYT BKJIIOUEHHS THPUCTOPY;

¢ - 3CyB a3y MK HAIPYyroko Ta CTPYMOM.

- A7 OmOpiB, IHAYKTHBHOCTEH Ta 3CcyBY (pasu MiK Hampyrowo Ta
CTPYMOM:

Z=Uy/ly , RU/i, R=Z-cosp, R=(w-L)/1gy;

L=Z-sing, L=tge, L=\(Z°-R)/o ,

e=arcsin (oL/Z), ¢=arctg(wL/R), ¢=arccos (R/Z).

7.5.12 3anoBuuTH Tabnuiio 7.1 3a pe3ynbraTaMy po3paxyHKiB.
7.5.13 3BiT 10 1a00paTOPHOi POOOTH TIOBUHEH MICTUTH:

a) 3aBJIaHHS;

0) cxeMy J1abOpaTOPHOr0 TUPUCTOPHOI'O KOHTAKTOPA;

B) OCITMJIOIPaMU HAIIPYT Ta CTPYMIB JTOCITIIKYBaHOI CXEMHU;

r) Tabnuis, popMyiH Ta po3paxyHKU;

1) aHaJli3 CXeM, OCIIMIIOrpaM Ta pe3yJIbTaTiB pO3paxyHKiB;

€) BUCHOBKH I10 pOOOTi.

7.6 IlutanHs 151 caMonepeBipKu

7.6.1 IlpuHun poOOTH TUPUCTOPHUX KITIOUIB 3MiIHHOTO CTPYMY:

a) KEpPOBAHOT'O BiJI KOHTAKTIB;

0) KepoBaHOTO Bijl FeHepaTopa IMITYJNbCIB.

7.6.2 TlepeBaru Ta HENONIKM TUPUCTOPHUX KOHTAKTOPIB 3MiHHOT'O
CTPYMY y IOPiBHSIHHI 3 KOHTAaKTHAMH.

7.6.3 UoMy reHepaTop KEpYHYHX IMIYJIbCIB MpAIfO€ HA BHCOKIH
4acToTi?

7.6.4 Sxi cxemu opHo(a3HUX (TpU(a3HUX) KOHTAKTOPIB ICHYIOTh?

7.6.5 TlpuHUIMT pOOOTH ENEeKTPOMATHITHOTO 3aXHCTY TUPUCTOPHOTO
nmyckaya:
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Tabnuus 7.1 - EnexTpuyHi napameTpu AOCTIIHKYBAHOI CXEeMH
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a) MPY KOPOTKOYACHUX TEpEeBaHTAKECHHSIX;

0) Ipu KOPOTKHUX 3aMKHEHHSX HAaBaHTa)KCHHS.

7.6.6 UnM BU3HAUYAETHCA Yac CIpalbOBYBaHHS TUPHUCTOPHOTO KOHTA-
KTOpa MpH KOPOTKOMY 3aMHKaHHi?

7.6.7 3a oTpUMaHUMH OCLMJIOTpaMaMH MOSICHUTH BIUIUB XapakTepy
HaBaHTa)XEHHs (aKTHBHOTO ab0 aKTUBHO-IHIYKTUBHOT'0) Ha OPMY KPHBOI

CTpyMy.
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