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BCTYVYIIL
3ATAJIBHI BUMOT'M OO0 BUKOHAHHA,
O®POPMJIEHHA TA 3AXUCTY 3BITIB IIPO
BUKOHAHHSA JABOPATOPHHUX POBIT

BukonanHs 1a60paTOpHOT pOOOTH CKIAAAETHCS 3 POOOTH CTYACHTA Y
naboparopii ab0 MUCTAHIIIHHO, a TAKOXK 13 CaMOCTIHHOI poOOTH. AKTHBHA
caMocTiitHa poOoTa € BU3HAYAIHbHIM YUHHUKOM €(EKTHBHOTO CIPHHHSTTS
3MIiCTy JIabOpaTOPHUX 3aHSTh.

3BiTH PO BUKOHAHHS 1a00paTOpHUX POOIT CKIANAIOTHCI OKPEMO
KOXXHHM CTYJI€HTOM B OJJHOMY 30IIIHTi, 200 B IPYKOBAaHOMY BHUTJISIII.

3MiCT KOKHOTO 3BiTy BKIIFOUAE!

— MeTa poOOTH, TIPeIMET TOCIIHKeHHS;

— 3aBIaHHA II0J]0 BUKOHAHHS J1a00paTopHOi poOOTH;

— eNeKTpUYHA cXeMa IMPOBECHHS TOCIiIiB;

— TabmuLl JOCTIAHUX JaHHX;

— rpadiku 3anexHOCTeH, MOOyIOBaHUX 32 JOCITITHUMH TaHUMU,

— BHCHOBKH IO POOOTI.

3axucT 3BiTIB PO BUKOHAHHA JaOOpAaTOPHUX POOIT 3IIHCHIOETHCS
CTyZIeHTaMH ab0 0JJHOYAaCHO OpHUTajolo (32 YMOBU OYHOT ()OPMH HABYAHHS)
a00 JUCTAHIIMHO KOXXHUM CTYJIEHTOM OCOOWCTO, aje KOHTPOJIbHI
3allUTaHHS Ta OIHKY SKOCTI BUKOHAaHHS KOXHHM CTYACHTOM OTPHMYE
OKpEMO.

Crynentu, sKi He BUKOHANIM Bcl JiaboparopHi poborn abo He
3aXUCTHIIM BCl 3BITH TIPO BUKOHAHHS J1a00OpaTOPHUX POOIT, mependadeHnx
HaBYAIBHUM IUIAHOM Ta HABYAILHOKO MPOTPaMolo, HE JOMYCKAIOThCS [0
3aJIKy Ta eK3aMeHy.

HpumiTkn:

1. Bukonanns nabopaTopHux poOiT y nadopaTopii 3aificHIOETBCS
3a PO3KJIAIOM, 3aTBEPIKECHUM MPOPEKTOPOM 3 HaBUAIBHOI pOOOTH.

2. TlpoBeaeHHs MOCTIKEHb IiJ YaCc BUKOHAHHSA J1aOOPaTOPHOL
po0OTH 32 YMOBU 04YHOT (JOPMHU HaBUAHHS 311HCHIOETHCS YICHAMH OpUTaau
pasom.



1 TABOPATOPHA POBOTA Ne 9
KOHTAKTOP MOCTIMHOTO CTPYMY

TpuBamicTs 1a00paTOPHOTO 3aHATTS — 2 TOIUHU
1.1 Meta po6oTn

OCHOBHOIO MeTOI0 JabOpaTOpHOi pOOOTH, IO BUKOHYETHCS, €
BUBUCHHS MPUHOMIY POOOTH 1 KOHCTPYKUIl OCHOBHHX CIIEMEHTIB
KOHTaKTOpa MOCTIHHOTO  CTPyMy, a TakoX eKCIIEPUMEHTAIbHE
JTOCITiPKEHHS TOT0 OCHOBHHX ITapaMEeTpPiB Ta XapaKTEPUCTHUK.

1.2 3araabni Bizomocri

KonTakTop — 1€ enexkTpu4yHH amapaT, MpU3HAuYeHUM i1 4acTHX
KOMYTalild CTpyMiB HAaBaHTA)KCHHS CHJIOBHX ENEKTPUYHHX Kill, a TaKOX
HEYacTHX KOMYTAIill CTpyMiB, L0 MEPEBHUILYIOTh CTPYM HABaHTAXXCHHS Y
nekimpka pasziB (mo  10lHomM), Hampukiam, Tyck 1 BHUMHKaHHS
3arajJlbMOBAaHOTO JABHryHa. KOHTakTOpM HE BHKOPHCTOBYIOTBHCS IS
BUMHKaHHS CTPYMY KOPOTKOTO 3aMHUKaHHS.

OCHOBHMMH NapaMeTpaMl KOHTAaKTOpIB, MO SIKUX 3IIHCHIOETBCA X
BUOIp JUIst pOOOTH B THX UM IHIINX EJIEKTPOYCTAHOBKAX €:

a) HOMIHATHBHUH CTPyM;

0) HOMiHATHBHA HAIPyTa,

B) MeXaHiYHa 3HOCOCTIHKICTh - BH3HAYA€ JOMYCTHMY KIIbKiCTh
KoMyTamiid 6e3 peMOHTy abo 3aMiHU OyAb-SKMX HOTro BY3MiB YM JIeTaleH
(6e3 ypaxyBaHHS €JIEKTPUYHOTO 3HOCY TOJIOBHMX KOHTAKTiB KOHTAaKTOpa B
pe3ynbTaTi Mii eNeKTPUIHOI TyTH);

r) KOMyTalliiHa CIPOMOXHICTh — BU3HA4Ya€ JOMYCTHMY KiJIbKiCTh
KOMYTaliid MpH 3aJaHuX TapaMeTpax eJIeKTPUYHOTO KOJIa, SIKi 3a/1al0ThCs
KaTeropier0 3acTOCYBaHHS; KOMYyTalliiHa CIPOMOKHICTH BHU3HAYAETHCS
BiJTHOCHO JIBOX PEIKUMIB:

— PEeXMM HOpMallbHUX KOMYTAIlil, SIKMH BH3HAYa€ KOMYTaIliiiHy
3HOCOCTIMKICTh TPH 3aJaHiii 4acTOTi KOMyTalild; el peXuM BU3HA4ae
po0OTO 31aTHICTH KOHTAKTOpa MPH KOMYTaLil CTPyMiB HAaBAaHTAXXCHHS B
CHUIIOBHX KOJIaX;

— PpeKHM pIOKHX KOMYTallif, $SKWH BH3HA4Ya€ CIPOMOXKHICTh



KOHTAaKTOpa BUMUKATH CTPYMH, 110 BUHUKAIOTh IIPH NIEPEBAHTAKEHHAX a00
MTyCKOBi CTPYMU JIBUTYHIB;

) 4ac BKIIIOUEHHS 1 BiIKIIOUCHHS - PO3PI3HSIOTH BIACHHUH 1 TOBHUM
yac BKJIIOYCHHs (BIJKJIIOYEHHS); IIiJ BJIaCHUM YacoM BKJIIOYCHHS
KOHTaKTOpa pPO3yMiIOTh 4ac 3 MOMEHTY 10J1a4i KOMaHI! Ha BKJIIOYEHHS 10
MOMEHTY 3ITKHEHHS HOTrO TOJIOBHHUX KOHTAaKTiB; IOBHUI 4Yac BKJIIOYEHHS
CKJIaJa€ThCs 3 BIACHOTO Yacy Ta 4acy, HEOOXIIHOTO Ui ONpalfoBaHHS
IpOBajly KOHTAaKTIB 1 YTBOPEHHS KOHTAKTHOI'O HATHCHEHHS; IiJ BIACHUM
YacoM BIJKJIIOYEHHS KOHTAKTOpa pPO3YMIIOTH Yac 3 MOMEHTY Iojaadi
KOMaHIX Ha BiJKIIOYCHHs (BUMHKAaHHS OOMOTKH €JIEKTPOMAarHiTHOTO
NPUBOJY) O MOYATKy PO3MHKAHHsS KOHTAaKTiB; OBHHI 4Yac BiJKIIOYCHHS
CKJIaJaeThCsl 3 BIACHOTO 4Yacy BiJKJIIOUEHHS Ta 4Yacy TaciHHS Oyrd Ha
TOJIOBHUX KOHTAKTaX.

B 3anmexHoCTi Big pooy CTpyMy, IO KOMYTYETHCS PO3PI3HSIOTH
KOHTaKTOPH TMOCTIHHOTO CTPyMy 1 KOHTaKTOPH 3MIHHOTO CTpPyMY.
l'onoBHUMEU eneMeHTaMU KOHCTPYKIIi KOHTAKTOPIB €: CTPYMOIIPOBiTHUI
KOHTYP; CHUCTeMa TOJIOBHUX KOHTAaKTiB, IO 3/IHCHIOIOTH KOMYTAIIil0
CHJIOBOT'O KOJIa; AYyroracHa CHCTeMa, sKa 3[1MCHIOE TaciHHS €JIeKTPHUYHOI
IyTd TP BUMHKaHHI KOJNa; EJIEeKTPOMArHiTHHHA TIPUBOJ - 3AIHCHIOE
JIUCTAHIIIHE BKJIFOUEHHS KOHTAKTOpa, MOTO BIAKIIOYCHHS 31HCHIOETHCS
npyd BUMHKaHHI OOMOTKM TMpPHBOAY IMifl JI€I0 TPYXKHHU, IO BUMHUKAE,
CHUCTeMa JOMOMIKHAX KOHTAaKTiB, sfKa IPHU3HAYCHA JJIs KOMYTAIlil Kil
KepyBaHHA, OJJOKYBaHHS TOUIO.

[IpenMeToM AOCIHIHKEHHS J1aHOT J1a00paTOPHOi POOOTH € KOHTAKTOP
nocriiHoro crtpymy cepii KIIB-600. BoHM BHKOPHCTOBYHOTHCS ISt
KOMYTallii CHJIOBUX KUl T€HEpaTopiB Ta JBHUTYHIB MOCTIHHOTO CTPyMY
HEBEJTUKOI Ta CePEAHBOI MOTY>KHOCTI.

JocnipKkyBaHuii  KOHTakKTOp — 1€ JBOINO3MIIHHMN amapaT 3
CaMOIOBEPHEHHSIM, PU3HAUYCHUN JJIS1 YACTHX KOMYTAIIi CTPyMiB CHIIOBHX
EJIEKTPUYHHX K1l PY HOPMATILHUX PEKUMAX POOOTH EIeKTPOOOIIaHAHHS.

KonTaktop Mae 1Ba KOMyTal[ifHUX IOJIOXKEHHS, IO BiAMOBIIAI0TH
BKIIIOYEHOMY Ta BIKIIOYEHHOMY Horo craHaMm. /[lis BKIIOYEHHS
KOHTAaKTOpa HaHOIbII IIMPOKO 3aCTOCOBYETHCSA — EJIEKTPOMATHITHHHA
npuBij. [ToBepHEHHSI KOHTAKTOpa Y BIJKIIIOUYCHHUH CTaH (CaMOIOBEPHEHHS)
BiOyBa€ThCsl MICHA BiAKIIOYEHHS KOTYIIKM EJEKTPOMArHiTy Wix Adi€io
3BOPOTHOT NPYXHHU, MACH PYXOMOi CHCTEMH ab0 MpH CyMiCHIM nii mmx
(baxTopiB.

EnexTpoMartiTHi KOHTaKTOpH MOXYTh BHUKOPHUCTOBYBATHCS HE



TITBKK TSI KOMYTallii Kolla 1O KOMaHi OmepaTopa, aje TaKk camo s
3aXUCTy BiI 3HIDKEHHA Hampyru B Mepexi. [lpm 3HmKeHi Hampysi
€JIEKTPOMArHiT He B 3MO31 YTPUMYBaTH PyXOMY CHCTEMYy KOHTakTopa i
TOMY BiJIKIFOUAETHCS.

KoHTakTopy MOCTIHHOTO CTPyMy KOMYTYIOTH KOJa MOCTIHHOTO
CTPyMY 1 MalOTh, K MPABUIIO; EIIEKTPOMATHIT TAKOXK TOCTIHOTO CTPyMY.

HomiHaTHBHUM  CTpyMOM  KOHTaKkTOpa Ha3HBAa€TbCS  CTPYM,
KOMYTOBaHMH HOTO TOJOBHUMH KOHTaKTaMH. BiH JeXHTh B Mexax Bif
OJIMHMLB A0 KiJBKOX COTEeHb ammep. HoMmiHaTHBHA Hampyra KOHTakTopa -
[Ie Hampyra, MO KOMYTYETbCS TOJIOBHHUMH KOHTaKTaMW KOHTakTopa. Bona
Moxxe ckianat 220, 440 1 750 B nipu noctifiHOMy cTpyMi.

[Ipu kKO’XkHOMY BKITFOUEHHI 1 BiJKITFOUEHHI KOHTAKTOpa BiAOYBaEThCA
3HOC SIK KOHTaKTiB (B OCHOBHOMY 4epe3 BIUIMB €JICKTPHUYHOI IyTH), TaK i
BCBOI'O KOHTaKTOpa B HUJIOMY. PO3pi3HSAIOTE MeXaHidyHy 1 KOMyTauiliHy
3HOCOCTiMKicTh. MexaHiyHa 3HOCOCTIMKICTh BHM3HAYA€THCSA  UYUCIIOM
BKITFOUEHb (BIAKIIIOUEHB) KOHTaKTOpa 6€3 pEMOHTY Ta 3aMiHH HOTO BY3JIiB i
netaneil. CTpyM B KOJIi TOJIOBHUX KOHTAaKTIB MPH LILOMY JTOPIBHIOE HYJIIO.
Cyd4acHi KOHTakKTOpM MalOTh Iy)K€ BHCOKI BHMOTH [0 MEXaHIYHOI
3H0cOoCTIHKOCTI (10 ... 20 MinblOHIB oneparii).

KomyTrarliiiina 3HOCOCTIMKICTh BHU3HAYA€THCS YHMCIOM BKJIIOYCHB 1
BIJIKITIOYEHb KOJIa 31 CTPyMOM, MiCis SKOTO TOTpiOHA 3aMiHa 3HOMIEHUX
KOHTakTiB. KoMyTamiliHa 3HOCOCTIMKICTh Cy4YaCHHX KOHTaKTOpPIB Mae
6mm3bko (0,5 ... 2) MinbitoHiB onepartii.

Yac BKJIIOYEHHS 1 BIAKIIOYEHHS KOHTAKTOpa MOXKHA PO3JIIUTH Ha
BJIACHUH 1 TTOBHUH Yac BKIIOYCHHS (BigkmroueHHs). [lix BIIacHMM dacom
BKJIIOUEHHSI KOHTAKTOpa PO3YMIiIOTh 4ac 3 MOMEHTY I10/1adi KOMaHIU Ha
BKIIIOYEHHS 0 MOMEHTY JOTHKY KOHTAakTiB KoHTakTopa. [loBHuWi yac
BKITIOUEHHS CKIIQJIAETHCS 3 BJIACHOTO Yacy IUTIOC Yac, HEOOXiTHWH st
BUOOPY MpOBaTy KOHTAKTIB. [1iJ1 BIaCHMM 4acoM BiAKIIIOYEHHS! KOHTaKTOpa
PO3YMIIOTh Yac BiJi MOMEHTY T0Jla4i KOMaHIU Ha BiJKItOYeHHS (MOMEHT
BIJIKITFOYCHHST KOTYIIKH EJIEKTPOMAarHiTy) JOo TMoYarky po30iXKHOCTI
KOHTaKkTiB. [IoBHMI dYac BiIKJIIOUEHHS CKJIQJAETHCS 3 BJIACHOTO Yacy
BIJIKJTFOUEHHS TUTIOC Yac TaciHHs JYTH Ha FOJOBHUX KOHTAKTAX.

OkpiM BHCOKMX MEXaHIYHOI Ta KOMYTAIiHOT 3HOCOCTiIHKiCTEH
KOHTAKTOPH IOBHHHI MaTH Maly Macy Ta pO3MipH. 30Ha BHUXJIOMY
pO3IrpiTUX Ta3iB OyrdW MOBHHHA OYTH SKOMOTra MAaJIOl0, LIO J03BOJISE
CKOPOTUTH PO3MIpH BCHOI'O MPHUCTPOIO B IiiyioMmy. Jlerami, mo HaWOiIbII
HIBUIKO MIAI0THCS 3HOCY, MalOTh JIETKO 3aMIiHSATHCS.



KoHcTpyKIlii KOHTaKTOPIB yIOCKOHATIOIOTHCS IMEPIII 32 BCE 3 METOIO
M ABUIIEHHS X 3HOCOCTIHKOCTI, a TAKOX JTOCITHEHHS IIPOCTOTH 1 3pYIHOCTI
NpyU MOHTaXi Ta ekcruryaTauii. [lpupoano, mo cobiBapTicTh anmapaty mae
OyTu siKOMOra HH3BKOIO. /[ MiBUINEHHS MEXaHIYHOI 3HOCOCTIMKOCTI
amapariB BUKOPHCTOBYIOTh TaKi OCHOBHI 3aXO0/IH:

—Tepexiy Ha MpPU3MaTUYHI OTopH, 110 CaMOCTIHHO
BCTAaHOBITIOIOTHCS,

—BHUKOPHUCTAHHA Mapy "MeTan-TuractMaca' y SKOCTI IeTaiel TepTs;

—TIOJITIIIICHHS CITIBBITHOMICHHS MK XapaKTepUCTUKAMH TATOBOI Ta
MIPOTHUIII;

—yCYHEHHS yAapiB B Omopax i T.II.

KomyTariifiny 3HOCOCTIHKiCTh MOXHA TiIBUIIUTH 332 YMOBH:

a) 3MeHIIeHHs abo BIOKIIOYEHHA 4Yacy ICHYBaHHS IYI'HM MiX
PYXOMHMH Ta HEPYXOMUMH KOHTAKTaMU;

0) 3HW)KEHHSI MOMEHTY 1HepIii pyXOMHX YacTHH;

B) BUKOPUCTAHHS 3HOCOCTIHKHX MaTepiais;

I) 3MEHILICHHS BiOpallii KOHTAaKTIB MPH BKIIOYCHHI;

) BUKOPUCTaHHS JOCKOHAJIOT {yroracHOi CUCTEMHU.

Haii0inpm nocKOHAMMMK KOHTaKTOpaMHU TOCTIHHOTO CTPyMY JUIS
BaXKOTO PeXUMY poOOTH MOKHA BBaxkaTh KoHTakTopH cepii KIIB-600. Ha
iX mpuKiIaai MPOMOHYETHCSI BUBYEHHS OCHOBHUX BY3JiB, MPUHIWN il i
KOHCTPYKIIiFO KOHTAKTOpa MOCTiiHOTO cTpyMmy (prc. 1.1).

KoHTakTop Mae Taki OCHOBHI BY3JI: KOHTaKTHY CUCTEMY, TyTOTacHY
CUCTEMY, €JICKTPOMATHITHUIM MEXaHi3M, CUCTEMY JOMOMIKHUX KOHTAKTIB.

OCHOBOIO KOHCTPYKIIii KOHTaKTOpa € cKoOa MarHiTolpoBoay 6, Ha
KOTpiii MOHTYIOTBCS, @ TaKOX IPOXOJATh BIAIIOBIJHE pPEryJIOBaHHS BCi
eJIEMEHTH Ta BY3JIM KOHTakTopa. KOHTaKkTOp 3aKpilUIIO€ThCS Ha TaHeNi
JeKiTpKkomMa OontamMu, IO TOB’si3aHi 31 ckoboro 6. Ha miii ckobi
BCTaHOBJICHO 130JIAIIiHA IIJJacCTMacoBa OCHOBa 1, mo TpuMae Ha coOi
ayroracHy —cucreMy. Ha  ckoOi  TakoK  BCTaHOBJIEHI  KOTYIIKa
enekrpomarHita 20 i3 ocepJsM Ta sikopeM 17, Ha XBOCTOBHKY SIKOTO 3a
JOIIOMOT0I0 cKOOU 8 3aKkpimjieHa cHCTeMa PyXOMOI'o KOHTAakTy 7 pa3oM i3
KOHTAaKTHOIO MpPYXHHOIO 12, a TakoX THYYKHMH CTPYMONPOBITHHUN
38’5130k 10.

KoHTakTOop BMHUKAa€ThCsS TMpH TOJAaHHI Hampyrd Ha KOTYmKy 20.
SKmo 3HATH Hampyry 3 KOTYILKH, KOHTakTop Oyle pO3iMKHEHHH.
HeoOxigHa IBHAKICTE pyXy pyXOMOi CHCTEMH TIPH BIiJKJIFOYEHHI
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CTBOPIOETHCSI CHIIOIO 3BOPOTHOT MPYKUHH 13, CHIIOI0 KOHTAKTHUX MPYXKHH,
a TaKO)X MOMEHTOM, III0 BU3HAYAETHCS Barol0 PyXOMOi CHCTEMH.

Enextpuyna pgyra, mo BHHHKae MDK KOHTakTamu 1 Ta 7,
BUIYBAa€ThCS HA AyroracHi pora 2 i 11. BoHa racuthcs B IIUIbOBIH KaMepi
14. Po3TarHeHHS AYTH OO0 KPUTHYHOI AOBXUHH (TIpW SKi BOHA TacHeE)
3MIACHIOETHCS CHCTEMOIO MAarHiTHOTO OYTTS 3 KOTYIIKOIO 3, ocepisM i
CTaJTbHUMHU OOKOBUMH ILUTaCTHHAMH 15.

Flos

In

=

16

18
19

17

Pucynok 1.1 — KonTaktop nocrifHoOro crpymy

BeprukanbHe po3TanryBaHHS  130JIIHHUX —JIeTaliell  3MEHIIye
CKYITYEHHsI MUY Ha HHUX 32 YMOBHU €KCIUTyaTalii Ta 3a0e3ledye BHCOKY
eNeKTPUYHY MIlHICTh 130Js1ii. KOHTakTOp Mae BHCOKYy MeXaHIYHY
3HOCOCTIHKICTh — O1TbII Hixk 20 MJIH. IUKJIIB CIIPAIlbOBYBAHHSI.

Konrtaktopu cepii KIIB-600 Bumyckanucs 3 HOMIHATUBHUMH
ctpymamu  63...630 A. BoHu mnpusHaueHi JUIA KOMYyTalii CHJIOBHX
GJIIEKTPUYHMX Kin y Oinmpmocti mpu Hanpysi 220 B. Ane mpu Hewactux
CIpallbOBYBaHHSAX BOHH MOXYTh KOMYTYBaTH KoJa 3 Hampyrow Jo
400...600 B.Konraktopu cepii KIIB-600 wmaroTh Taky oOCOOJIUBICTD
KOHCTPYKIIi, 110 eJEKTPUYHUH 3B 30K PYXOMOTO KOHTAKTY 9 3 KOPIyCOM
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(ckobot0 MaruitTonpoBoy 18).

TsroBa Ta MPOTHIIIOYA XapaKTEPUCTUKHA KOHTAKTOpAa MOCTIHHOTO
CTPyMy — II€ OJIHI 3 OCHOBHHUX XapaKTEPUCTHUK. 3AJICKHICTh 3YyCHILIS, IO
CTBOPIOETHCS CIIEKTPOMATHITOM, BiJi poOOYOro MOBITPSIHOTO 3a30py F=f (0)
(abo 3anexHICTh MOMEHTY Bif KyTa posxuiy sikops M=f(d) nasuaetbcs
TSATOBOIO XapaKTEPUCTHKOI KOHTakTopa. EJeKkTpomarHiTHa cuia, o
PO3BUBAETHCSI KOHTAKTOPOM, Ma€ 3a0e3MeuyBaTH HaliiiHe OT0 BKITIOUCHHS
npu Hampy3i Mmepexi He Mmenme 0,85 - Un. Jnsg mpuBefeHHS B IO
KOHTaKTOpa HEoOXigHO TmojojaTd  Horo  cwiam  mporumii.  Ilix
XapaKTEPUCTUKOIO TPOTHIIT KOHTAKTOpa PO3YyMIIOTh 3aJISKHICTh CyMapHOi
CHJIM OMOpY, W0 MPOTHIIE€ MEPEMIIEHHIO PYXOMOi CHCTEMH, BiJ XOIy
skopsi. TumoBi s KoHTakTOpiB TsroBi Fr=f(J) 1 xapakrepucTuku
nporunii Fup=f (J) nokasaui Ha puc. 1.2.

Cuny MaroTh OyTH TPHBEICHI 0 POOOYOro MOBITPSIHOTO 3a30py O
€JIEKTPOMaruity. 3a3op 0, BiINOBIJAE BiMYIIEHOMY CTaHy SIKOPs, a 3a30p

8, — NMPUTATHYTOMY CTaHy SAKOps €IEKTPOMArHity konrakropa. Cymapna

CHJIa OIOpY CKJIQNAETBCS 3 CHJIM MPOTHALl NPYXHHH, IO BiIKIIOYAE
(3BOpOTHOT), Bark PyXOMOi CHUCTEMH, CHJ TEPTsS B MIIIIUITHAKAX 1
mIapHipaX MDK PYXOMHMH J€TalsIMH, CHJI KOHTAaKTHUX NPYXKHH, IO
OpoTUNiIOTh. [Ipy IIbOMY CHIIM TIPYKMH 1 Bark, MO0 NPOTHIIIOTH, HE
3MIHIOIOTh HANPSMOK Jii HE3aJIe)KHO Bijl HANPSIMKY MEPEeMIilIeHHS SKODS;
CHJIM TEPTS 3MIHIOIOTh CBil HAaNpPsIMOK B 3aJIE)KHOCTI BiJl HANIPSMKY PyXY
SAKOPSI

Fl‘[szQ.‘LiFliFg'

ae F,, — 3ycwmis, 1m0 CTBOPIOKIOTBCS BiIKIIOYAIOTh i KOHTAKTHUMH
NpY>KUHAMH;

F, — Bara pyxomoi cucteMu B 3al€KHOCTI Bill KOHCTpYKIIi Moxe

npoTuisTH (+) abo Jonomarati BKIFOUSHHIO (—);
F3 — CHJIM TEPTSI; MTPU BKJIFOUECHHI - (+), PU BIAKIIOYEeHH] — (—)

V¥ 3araJibHOMY BHIIAJIKy MPOTHIiI0Ya XapaKTEPUCTHUKA SBJISIE COOOI0
namany JiHiro abcd (puc. 1.2). Ha puc. 1.2 mokasaHuii HaGimbII
NPOCTUN BHUMAJ0K XapaKTePUCTUKU NPOTUAil 6e3 ypaxyBaHHS CHJ, IO
YTBOPIOIOTHCS MPYKUHAMHE JOMOMIKHAX KOHTAKTIB.
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0
npueedenyl  npusedenuil |
npoeal | POSNUT KOHMAKMIE
KoHmaxmis

Pucynoxk 1.2 — TsiroBa Fe=f (3) Ta mpotuniroua Frip=f (8) xapakTepuctuxu
KOHTaKToOpa

YV Toumi 8, niroTe: Bara pyxomoi cuctemm (kpuBa 1), cuma

MOIIEPEHBOr0 CTUCHEHHSI 3BOPOTHOI NMPYXHMHHU (KpuBa 2) i cuiu TepTs
(kpuBa 3). Ilim uwac pyxy sikopss cuina Fmp  3poctae B pesynbrari

JTIOJTATKOBOTO CTHCHEHHS BIIKIOYa€e (MMOBOPOTHOI) MPYXUHU. Y TOYUII 81

KOHTaKTH TOPKAIOThCS, MpH LboMy Frp 3pocrae cTpubkononiOHo B
pe3yJbTaTi MOYaTKOBOI'O CTHUCHEHHS, a MOTIM — IUIAaBHO 3a PaxyHOK

JIOJTATKOBOT'O CTUCHEHHA KOHTAKTHHUX MPYXHH (KpuBa 4). BiﬂCTaH581-82

BIJINIOBiIa€ PO3XWIIYy KOHTAKTIB KOHTaKTOpa, WPUBEACHOMY JO OCi
€JIEKTPOMArHiTy; O, -8, BIINOBIZAE MPOBANY KOHTAKTIB, IPUBEACHUX

TAaKOX JI0 OCi eJNeKTpOMarHity. TsaroBa XapakTepUCTHKa SBISE COOOIO
3aJIeKHICTh CHJIM TSOKIHHS €JIEKTPOMATHITY BiX 3a30py (abo BiAMOBiIHO
3aJIC)KHICTh MOMEHTY TSDKIHHSA BiJI KyTa MOBOPOTY SIKOPSI).

Po3pi3HAIOTE CTaTHYHY 1 TUHAMIYHY TATOBI XapaKTEPUCTHUKH.

CraruuHa TsroBa xapakrepuctuka Fr = f(J) xapakrepusye Tsrose
3yCHJUISL €JIEKTPOMArHiTy KOHTaKTOpa NpH (iKCOBAaHOMY IOJI0KEHHI SKOpi.
[lig yac pyxy sIKOpsl 3MIiHIOETHCSI IHOIYKTUBHICTH CHCTEMH Ta JWHAMiYHA
xapakTepucTuka Fuun = f () Oyme nemio BiAPI3HATHCS BiJ CTaTHYHOI,
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30epiratoun B OCHOBHOMY CBili XxapakTtep. Hampukmax, mpu BKIIOYEHHI
KOHTAaKTOpa HOro JUHAMiYHa XapaKTepHCTHKa Oye 3HAXOIUTHUCS TPOXHU
HIDKYE CTATUYHOI.

Jns 3a0e3neyeHHs] YiTKOro Ta HaiHOTO BKIIIOYECHHS KOHTaKTOpa
TATOBA XapaKTEPHUCTHKA MMOBHHHA JIS)KATH BHUIIE MTPOTHIIT 1 BIATIOBIAATH iH.
3 mi€i ToUKw 30py PI3HUI CHII TOBIHHHA OyTH JOCUTH BENMKOIO. Te k came
HEeoOXiHO AJis 3a0e3neueHHs HaJilfHOro BKIIIOUEHHSI eJIEKTPOMArHiTy mpu
3HmKeHHI Hampyrd. Ciif 3ayBaXWTH, [0 YUM OLIbIIEe iHTEpBal MiX
TATOBOIO XAapaKTEPUCTUKOIO 1 TPOTHIIi, THM MEHIIEe KOePiIlieHT
MOBEpTaHHS &, JOPIBHIOE  BiJHONICEHHIO CTPyMY  BiJIyCKaHHS
SJIEKTPOMArHiTy 10 CTPyMy CIparbOBYBaHHSA. Y KOHTAKTOpa 3a3BHYail
x,=0,3..0,6. 3 iHmoro OOKy, pIi3HWIA MO, OOMEXEHUX KPHBOIO
Faun =f (9) (3a rpy0or0 OLIHKOK ciif po3risaaTd KpuBi Fr=f(0) i
Frip=f{(J)), Bu3Hauae HaAMMIIOK KIHEMaTH4YHO! €Heprii pyxoMoi cHCTeMH
KOHTAKTOpA, KUH BUTPAYAETHCS HA yAapH B JICTANAX, BiOpaIil0 KOHTAKTIB
i T.i0. Li ¢akTOopm 3HWKYIOTH 3HOCOCTIMKICTH KOHTAKTOPIB.

TsroBa cuia eNeKTPOMATHITY pO3PaXOBYETHCS 3a TaK 3BaHOIO
EHepreTHYHOI (hOPMYIIOIO:

dGs
as '

F=2(W)?*s (1.1)

ze (IW)28 — cuJia, 110 HaMarHiuye, NPUIaaae Ha MOBITPSIHUM 3a30D, A;

GO — marHiTHa MPOBIAHICTE poOoYoTro 3a30py, ['H;

O — poGounii OBITPSIHUI 3230D, M.

JJiss OAHOpIAHOTO MAarHiTHOTO TOJsI B TOBITPSHOMY 3a3opi (sike
MoXke OyTH B yMOBaxX MallMX 3a30piB O MpPH 3HAYHIN TUIOMII MOJIIOCIB S)
MaeMO

EoS
(‘ =_; _—n——
s 5

ITicns migcranoBku B (9.1) orpumaemo dopmyny MakcBeia st
€JICKTPOMArHITHOI TATOBOT CHIIH.

S5 B24&5
F= ; abo F = .
21nS 2un

[MponoBx 3MEHIICHHST 0 3HAYEHHS CHJIM PI3KO 3pOCTAE, MPUUOMY
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6 =0, cuma Mae HECKIHUEHHO BejMKe 3HaueHHs. Hacmpasmi, mpu 6 =0
BEJIMYMHA TIOTOKY B CHCTEMi BH3HAYA€THCS MAarHiTHUM OIOPOM KOJa, SIKe
pi3K0 3pocTae B Mipy HACHYEHHS MAarHiTONPOBOIY, i CHJIa Ma€ KiHIeBe
3HaueHHs. Pi3kuil BUTHMH eKCIIepUMEHTaJIbHOI TATOBOI XapaKTEPUCTHKH,
3HATOI Ha JaHOMY JaOOpaTOPHOMY CTEHII mpu O = 4 MM, MOSICHIOETHCS
HasBHICTIO KOHTAaKTHHX TNPYXUH. /IMHaMOMETp, MO SKOMY IPOBOIUTHCS
BiJUTIK, MOKa3ye pi3HUIIO MK Fc i cumoro momepegHbOro HaTHUCKaHHS
MIPYKUH KOHTAKTIB.

1.3 Onuc 1a6opaTOPHOI yCTAHOBKH

[lpuHIMIIOBa ~ €JIEKTpUYHA CXeMa  JIOCHIIKeHHS  KOHTAaKTopa
CKJIQJIA€ThCS 31 CTAaHAAPTHOrO OJioOKa IKUBJICHHS, M0 € Ha BCIX
71a00paTOPHUX CTOJIaX 1 JJaOOPaTOPHOI YCTAHOBKH, KA ITIIKIHOYAETHCS 0
OJIOKy JKHBIICHHS 32 JIOIIOMOTOI0 KOPOTKMX MNepeMHuoK. Pemra cxemu
3ibpaHa 1 3MOHTOBaHa Ha TeTWHakcoBoi madenmi. KonTakTop, 1m0
Ha OOMOTKY KOHTAaKTOpa MOAAa€ThCs depe3 MimicekyHmomip D-209, skuit
HiIKITIOYAaeThCS 10 JTa0OpaTOpHOI YCTAHOBKM 3a IOIIOMOTOI0 PO3'€MHHX
koHTakTiB X. BumipioBaHHS dYacy CHpalfoBaHHS BHKOHYETBCS 32
JIOTIOMOTOK) BUMIPIOBaHHS BJIACHOTO 4Yacy BKJIIOUCHHS 1 BIJKIFOUCHHS
KOHTaKTopa. /IJi1 BUMIpIOBaHHS CTPyMy B KOJIi KepyBaHHS KOHTAKTOpa B
PeKUMI  amIiepMeTpa BHKOPUCTOBYEThCS HACTUILHHN  YHIBepCalbHHHA
npunan PA.

JKupneHHss Ha 7Ta0OpaTOpHY YCTaHOBKY MOAAETHCS BMHKAHHSAM
aBTOMaTHYHOT0 BUMHKa4ya SF, mpu npoMy NMOBHHHA 3aropiTHCS CUTHAJIbHA
namrouka HL. PerymoBaHHs Hampyrd >KHBICHHS 3IMCHIOETBCS 32
JIOTIOMOT 010 aBToTpancopmatopa T.

1.4 3aBnanns

1.4.1 BuBuutH KOHCTpyKIit0 KoHTakTopa KIIB-600, BH3HAYMTH
napamMeTpu HOro rojJoBHOTO Kojia Ta Kojla KepyBaHHsS 1 300pa3uTH HOTro
KIHEMaTUYHY CXEMY.

1.4.2 Excriep¥MeHTAIbHO BU3HAYUTH KOSQIIIEHTH 3BOPOTY 1 3amacy
KOHTAaKTOpa, a TaKOX IMOTY>KHICTh, IO CIIOKMUBAETHCSI KOHTAKTOPOM Y
BKJIIOUEHOMY IOJIOKEHH.

1.4.3 3HATH XapakTepUCTUKy TMPOTHIIIOYUX CHI Ta TITOBY
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XapaKTEePUCTUKY KOHTAKTOpa (3riaHO 3i cxemoro Ha puc. 1.3).

1.4.4 ExciepuMeHTATbHO BH3HAYNTH 3aJI€KHICTh CTPYMY Y KOTYIIITI
CIeKTPOMAarHiTa BiJi BEIUYMHHA  POOOYOrO  MOBITPSHOTO  3a30py
eJIeKTpOMarHira.

1.4.5 ExkcrnepuMeHTaIbHO BU3HAYWTH 3aJEKHICTH BIACHOTO dYacy
BKITFOUCHHSI 1 BIIKITFOUCHHS KOHTAKTOPA Bijl BEIMYMHU HATIPYTH KUBIICHHS
(BimmoBiaHO 3i0paTH cxemy, o 300paxeHa Ha puc.1.4).

Jo MimicekyEmoMipy $-209

~220 B

Pucynok
1.4 — EnexktpuyHa cxeMa JOCIIDKCHHS KOHTaKTOpa

1.5 MeTtoanuHi BKa3iBKH

1.5.1 IlapameTpu TOJOBHOIO KOJIa KOHTAaKTOpa Ta Koja HOro
KepyBaHHS BH3HAYAIOTHCS 32 JIAHUMH, 110 BKa3aHi HA NIMTKY KOHTaKTOpA i
oomotku. Koncrpykuito kontakropa KIIB-600 BuBunTH 32 [1, cTop. 313].
KinemaTnyHy cxeMy KOHTaKTOpa CKJIACTH LUIIXOM BU3HAUYEHHS B3a€EMHOTO
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HepeMillieHHs HOoro PyXOMUX YaCTHH, PyXal4X BPyUHY SIKip 10 CTUKaHHSA 3
oceplsiM. YCTaHOBKA IIPU IIbOMY IIOBHHHA OyTH BiAKIIIOYEHA.

1.5.2 [ns 3HATTS XapaKTEPUCTHKHU MPOTHIIIOYMX CHJ (BUKOHAHHS
m.1.4.3) HEOOXiHO BIAKIFOUNTH CTeH. Ll XapakTepucTika 3HIMA€EThCS 3a
XapakTepHUMU Toukamu. llpumenHatm OuUHAMOMETp 1O BaXKeNls, LIO
3’€IHAaHUH 3 AKOPEM KOHTAaKTOpPa, TATHYTH 33 Py4Ky AWHAMOMETpa Bropy.
B MomeHT, KoNM SKip IOYMHAE pYyXaTHCh, 3aiKCyBaTH IOKa3aHHS
nuHamometpa  (minsHka 0  wHa puc.1.2). HacTymHe moOKa3aHHS
TUHAMOMETpPY 3adikCyBaT B MOMEHT TOPKaHHS TOJIOBHHX KOHTaKTiB
(minsaka dc). Ilpm monmampioMy HATATYBaHHI JIMHAMOMETPY, SIKip
3aIMIIAE€TBCSI HEPYXOMHM @X JO THX Tip, KOJIM TPHIOXKEHA [0
JUHAMOMETpPY CHJIA HE IIO/I0JIA€ TIONEPEAHE CTUCKAHHSA KOHTAKTHHUX
OpYyXWH. Y MOMEHT TO4YaTKy MpPOJOBXKEHHS PyXy siKopsi 3adikcyBatu
NOKa3aHHs JAuHaMoMeTpy (minmsiHka cb). Ilpu BHOOpPI mpoBady KOHTAKTIB
MpoTHAi0Ya cuina Oynae 30UTbIIyBaTHCS 3a PaxyHOK JKOPCTKOCTI
KOHTAKTHHUX MPYXHH. Y MOMEHT TOPKAaHHS SKOpS Ta IOJIOCHOTO
HaKOHEYHHKA 3a(iKCyBaTH MOKAa3aHHA THHAMOMETpa (IinsHka ba).

1.5.3 lnst 3HATTS TATOBOi XapaKTEPUCTUKHA KOHTAKTOpa (BUKOHAHHS
n.m.1.4.3 ta 1.4.4) HeoOxigHO 3i0paTH cxemy J1abOpPaTOPHOI YCTAHOBKH 3a
puc.1.3. [Ticas nepeBipku 310paHOl CXeMH BUKJIa1adeM BCTAHOBUTH OJHY 3
00MEeXYBaJIbHUX MPOKJIAJIOK, 110 3a0e3Meuyr0Th HEOOXIHUN MOBITPSHUI
3a30p MDX SIKOpeM Ta ocepenisM. Becranosutu aBroTpancdopmarop Ha 0.
VBimMkHyTH aBTOMaT SF Ha cTeHmi. ABToTpanchopmatopoMm T 3a nmpudopom
PV3 Bcranosutm Hanpyry 220 B. VYBiMkHyTH mnepemukad S Ta,
NPUKJIAJalouy 3yCUIUISl 4Yepe3 AWHAMOMETP IO Bakess (TATHYTH BHH3),
3aikcyBaTH IOKa3aHHA JUHAMOMETpAa B MOMEHT BiJIPHUBY PyXOMOI
YacTUHH eJNieKTpoMarHiTy. [lokazaHHsS IUHaMOMETpa TMOMHOXXYETHCS Ha
CHIBBIIHOMIEHHsT TUiedeii (Bich OOepTaHHS SIKOPSI — TOYKa NPUKIaJaHHS
MTUHAMOMETPY Ta Bicb o0OepTaHHS SKOpS — BICh EJIEKTPOMArHiTa.
BignoBigHo 10 KiHEMAaTH4HOI CXeMH. BCTaHOBHTH HACTYIHY MPOKJIAJIKY.
YBIMKHYTH Ta TIOBTOPUTH BUMIPIOBAHHS JUIS YCiX MOBITPSIHUX 3230PiB MiX
SAKOPEM Ta CEPLEBUHOI. 32 OTPUMAHMMH JIaHUMU NOOYIYBaTH TATOBY
XapaKTePUCTHUKY.

1.5.4 Ins Buxonanss 1. 1.4.2 3aBgaHHs HEOOXITHO:

a) BCTAaHOBUTH aBTOTpaHcdopmaTop T B HYJIHOBE MOJIOKEHHS;

0) ysiMkHyTH aBToMar SF, mpu nboMy NOBHHHA 3aropiTHcs
cur"aiabHa Jlammouka HL;

B) IJIAaBHO 301JbIIYIOYH HANPYTY KHUBICHHS aBTOTpaHchopMaTopom
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T, 3adikcyBaTu Hampyry i CTpyM NpH SKHX BiIOYBAa€ThCS BKIIOYCHHS
KOHTaKTOpa,

I) TMpOAOBKYIOUM 30UIbIIyBaTH HAmpyry, JMJOBECTH 1i IO
HOMiHanbHOTrO 3HaueHHs (220 B) i BUBHAYMTH CTPYM Ta MOTYXKHICTh, LIO
CIOXXHMBAETHCSA €IEKTPOMATHITHUM NPHUBOIOM Y BKIIOYEHOMY IIOJIOKCHHI
KOHTaKTOpa;

€) 3HIDKYIOYM Hampyry, 3adikcyBaTH HAIpyry i CTpyM, MpH SKUX
BiIOYBa€THCS BiAKITIOUEHHS KOHTAKTOPA;

’K) TyHKTH T-€ TIOBTOPUTH HE MEHIIE TPHhOX pa3iB, OTPHMaHI JaHi
3aHecTd 10 Tabmumro 1.1;

3) BCTaHOBHUTH aBTOTpaHcopmarop T B HYJIbOBE MOJOXKEHHS,
BUMKHYTH aBTOMAT SF.

Tabmuus 1.1 — [NapameTpu BKIFOUSHHS i BiIKITIOUEHHS] KOHTAKTOpa

Normt UBKH,B IBKH,A UH,B IH,A UBHKH,B IBMKH,A PCBHOT”(, Ksp K3
1
2
3

Cepenue

1.55 Jlns BuxonanHs m. 1.4.5 3aBmaHHS HEOOXiTHO po3iOparn
MOTEPEIHBO 310paHy cXeMy, a IOTIM 3a CXEMOI0, 300pakeHOoI0 Ha puc.1.4:

a) 3'emHaTH JIA0OpPaTOpPHY YCTAHOBKY 3 OJIOKOM I KHBJICHHS
kopoTkuMu nepemuakamu 0-0, 6-6 ta 7-7,;

0) 3a JOMOMOIOI  PO3'€MHHUX KOHTAKTiB X  MiAKIIOYUTH
MmimicekyHaoMip ©-209 no nadbopaTopHoi naHedni;

B) MIJKIIOYNTH HACTIIFHUNA YHIBEpCATbHHUNA MpIIIaa 10 KieM 14 Tta
15 ta BcTaHOBHTHM HOrOo B PEXWUM amrepMeTpa 3 MHOTPIOHOK MEXKero
BUMIpPIOBaHHS.

1.5.6 BumiproBaHHS BIacCHOTO dYacy BKJIOUYEHHS KOHTaKTOpa
301MCHIOETHCS B TaK1M OCIIJOBHOCTI:

a) MJKIIOYATH IMHYP JKUBIEHHS MimicekyHmomipa D-209 o
pozerku "220 B" i yBiMkHYyTH #oro kHomkor "CeTp";

0) CKMHYTH IIOKa3aHHS MIUIICEKyHAOMipa HAaTHUCHEHHSM KHOIIKH
"COpoc", yBIMKHYTH KHOTKY "BuOpamus", nepemrikau "Pexum paboTsr”
BCTaHOBHTH B MMOJIOKeHHS " 1" 1 MpOrpiTH NpHITaj] BIPOJOBXK 5 XB.;
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B) yBiMKHYTH aBTOMaTr SF i 3a momomoroto aBToTpanchopmaropa T
BCTAHOBHTH 3aJ[aHy HAINpPYTy, SIKa TOBWHHA OyTH OIMBIIOI0 3a HANpyTy
BKJIIOUEHHS KOHTaKTOpa (auB. 1. 1.4.2 3aBnanHA);

r) yBIMKHYTH TymOnepHuii Bumukad "Ilyck", micisi BKIIOUEHHS
KOHTAKTOpa 3HATH TMOKa3aHHS MUTICEKyHAOMIipa i 3aHeCTH iX M0 TaOmuIl
1.2;

o)  BuMKHyTH  Bumukau  "[Iyck", CKMHYTH  TIOKa3aHHS
MiicekyHaoMipa KHOMKo "COpoc" i TOBTOPUTH BUMIPIOBaHHS TPH i
JKe Harpy3i )KUBJICHHS,

€) BHUMIpSATH BIIACHMH 4Yac BKJIIOYCHHS KOHTAaKTOpa NpH 1HIINX
3HAYEHHSX HAIIPYTHU 3TiTHO 3 MIL. B-1.

1.5.7 BumiproBaHHs BIIACHOTO 4Yacy BiJKIIOYEHHS KOHTaKTOpa
3Q1MCHIOETHCS B TAKIM ITOCIIIJOBHOCTI:

a) nepemukad "Pexxum paboThl" BCTaHOBUTH TOJOXKeHHS "3";

0) aBroTpancdopmaropom T BCTAaHOBHUTH HATNIPYTY, KA JOCTATHS IS
fioro BrirodeHHs (muB. m. 1.4.5) i BKIFOUYNTH KOHTaKTOpP 32 TOTIOMOTOFO
BuMukaya "ITyck";

B) BCTAaHOBUTH 33aJaHy HAINPYTy Ha OOMOTIII KOHTAaKTOpa, CKUHYTH
MOKa3aHHS MiTiceKyHAoMipa KHoOmkoro "COpoc" i BHMKHYTH BUMHKAY
"TTyck";

r) Mmcasg  BiIKIIOYEHHS  KOHTAKTOpa  3HATH  MOKa3aHHS
MUTiICEeKYHIOMipa i 3aHeCTH X j0 Tabmwmmi 1.3;

J) TyHKTH O-] TIOBTOPUTH HE MEHIIE TPHhOX pa3ziB, HE 3MIHIOIOYH
HaINpyTH;

€) BUMIPSTH BIACHUHA Yac BIJKIIOYEHHS KOHTAKTOpa TPU IHIINX
Hanpyrax.

Tabymng 1.2 — BiacHuil 4ac BKIIFOYEHHSI KOHTAKTOPa
1pyra >kKuBjieHHs, B

190 | 200 | 210 | 220 | 230
No BunpoOyBaHHs
1
2
3

Cepenne
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Tabmuirs 1.3 — BracHuit yac BiAKIIOYCHHSI KOHTAKTOPa
Hanpyra xuBnenns, B

190 | 200 | 210 | 220 | 230
Ne BunpoOyBaHHS
1
2
3
Cepenne

BimiMKHYTH CTEH., BIAKIIOUWTH MIiTICEKYHIOMIp BiI CTEHAY Ta
71a00PaTOPHOI YCTAHOBKHY.

1.5.8 3Birt no nabopaTopHoi poOOTH TOBUHEH MICTHTH:

a) HallMEHYBaHHS Ta METy POOOTH;

0) KiHEeMaTU4HYy CXeMy KOHTaKTOopa;

B) CIIEKTPUYHY CXeMy JOCIi/DKEHHsS KOHTaKTopa (JabopaTtopHy
YCTaHOBKY);

r) Ta0numi 3 eKCHepUMEHTATFHUMH JaHUMH JOCHTIDKCHb 1
noOyoBaHi 3a HUMHU TpadhivHi 3aJIKHOCTI Y BIAMOBIHOCTI 10 3aBAaHHS;

€) BUCHOBKH 110 po0OTi.

1.6 KonTpoabHi nuTaHHs

1.6.1 Illo Take KOHTAKTOp i sIKi 1OTO OCHOBHI (PYHKIIii?

1.6.2 Ha3BiTh OCHOBHI ITapaMeTpy KOHTAKTOPIB?

1.6.3 Illo Take MexaHi4YHA 3HOCOCTIMKICTh KOHTAKTOpa?

1.6.4 1llo Take KOMyTaIiifHa 3HOCOCTIHKICTh KOHTAKTOpa?

1.6.5 OcHOBHI eneMeHTH KOHCTPYKLIii KOHTaKkTopa 1 iX (yHKIii.

1.6.6 IlpuHmmun poOOTH IyroracHoi CHUCTEMH KOHTaKTOpPiB
nocriitHoro ctpymy cepii KI1B-600.

16.7 Illo Take BIaCHUH dYac BKIOYCHHS (BIAKIIOYCHHS)
KOHTakTopa?

1.6.8 TlosicHITP  3aJIOKHICT  BJIACHOTO  4Yacy  BKIJIFOYCHHS
(BigKIJIFOYEHHS) BiJl BEJIMYMHH HAIIPYTH KHUBJICHHS.

1.6.9 1llo Take moBHMIA Yac BKIFOYEHHS (BiAKIFOUEHHS) KOHTAKTOPA 1
YUM BOHO BiJIPI3HSAETHCS BiJl BJIACHOTO?

1.6.10 TlosicHiTh 3aJeXHICTH CTpyMy B OOMOTLI NPHUBOAY
KOHTaKTOpa BiJ BETMYMHH POOOUOro MOBITPSIHOTO 3330pYy.
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2 TABOPATOPHA POBOTA Ne 10
KOHTAKTOP 3MIHHOI'O CTPYMY

TpuBazicTh 1a00PATOPHOrO 3aHATTA — 2 FTOJUHHU.
2.1 Meta podoTu

BuBunTé npuHIMN Ail, KOHCTPYKIIO 1 OCHOBHI BY3JH KOHTaKTOpa
3MiHHOTO cTpyMy cepii KT-6013, #oro mnpusHauyeHHs; HaBYUTUCS
po3mm(poByBaTH MO3HAYEHHS cepii KOHTAKTOPiB, BH3HAYATH KiJIBKICTh
KOHTAaKTHUX 3aTHUCKadiB CTPYMOIPOBINHWUX  KOHTYPY, PpETryJIIOBaTH
MOYaTKOBE HATUCKAHHA KOHTAKTHOI MPYXHHHU, PO3XUI 1 IPOBajl KOHTAKTIB,
OyayBaTH KiHEMaTHYHY CXEMYy 1 XapakTepHCTUKY MPOTHAIIOYMX CHII
KOHTAKTOpPA, MOSICHIOBATH 3aJIEXKHICTh CTPYMY B KOTYIIIII €JIEKTPOMAarHiTa
JI0 KOHTaKTOpa 3MIHHOTO CTPyMY B PYHKIIi1 poOOYOro MOBITPSHOTO 3a30pYy.

2.2 3araabHi BizoMocTi

Y nabGoparopHiii poOOTI BUBYAETHCA 1 JOCTIIKYETHCS KOHTAKTOP
3MiHHOTO cTpyMy cepii KT-6013. Lle aBoxmo3uniiiHuii anapaT 3 caMomoBe-
PHEHHSM, NPHU3HAYEHUH U1 JUCTAHLIMHOIO BKIIIOYEHHS 1 BiIKIIFOUEHHS
EIeKTPUYHHX KiJT 3 HOMIHAJILHOKO Harpyroto 0 660 B, 3 wactororo 50 I'ty B
3arajlbHOIPOMUCIIOBUX CTalliOHAPHUX eJeKTpornpuBogax. CxeMma BKIIIO-
ueHHsI KoHTakTopa KT-6013 mist mycky i 3ynmMHEHHS aCHHXPOHHOTO JIBH-
TyHa TI0Ka3aHa Ha pUCyHKy 2.1.

~ 380
11
=F
—— B2

@ KA

Pucynox 2.1 — Cxema nmycky i 3ynMHEHHSI aCHHXPOHHOT'O JIBUTYHA
3a JJONOMOT'OX0 KOHTAKTOpa
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Tumosi mo3HaYCHHS KOHTAKTOPIB

2 - DBOXNONKCHUA

KT -6000/c/ .
KT - 6000 /c/ 3 - TPbOXNONMOCHUIA
KT -7000

.|:, * KinbkicTb nontocie 4 - YOTUPbOXMONMKCHUNA
Cepis |

KinbKicTb nonwcie

2-3 4 -5
HomiHanbHuin cTpym p 100 A 20 A
2 160 A 120 A

BUKOHaHHA 0 - 3 yHIBepcanbHAM NpUeAHEHHAM NPOBOAIB Ha peikax

[Tpumitka. BykBa "c¢" momaeThcs ais MO3HAYEHHS THIY B TOMY BH-
NajKy, KOJU TOJOBHI KOHTAaKTH BUKOHYIOTBHCS 3 METaJOKEpaMiYHMMH Ha-
KJIaJKaMH Ha OCHOBI cpibna. Ianexe "XJI" momaeThes JUis O3HAYCHHS TH-
Iy KOHTAaKTOPiB, MPU3HAYEHUX IJIsI eKCIUTyaTauii B paiioHaxX 3 XOJOIHHUM
kiimMaToM. Konrakropu cepii KT-6000 ta KTII-6000 BukOHYIOTBECS 3 3a-
MUKAIOYMMH TOJOBHUMH KOHTaKTaMH 1 ICIOHHUM TaciHHSIM JAYTH.

I'010BHI KOHTaKTH KOHTAKTOPIB - MAJIBIIEBOTO THITY, BUTOTOBIEHI 3
Mizgi. ¥ pasi, KoJM KOHTaKTOpY NMPHU3HAYEHI U1 HEYaCTHX KOMYyTalill Koia
(n1s1 pOOOTH B TPUBAJIOMY PEXKMI), 0)KaHO BUKOPUCTOBYBATH KOHTAKTH 3
HaKJTaJKaMH Ha OCHOBI cpi0ia. 3aranbHUN BUJI TPHUITOIIOCHOTO KOHTAKTOPA
KT-6000 moka3ano Ha pUCyHKY 2.2.

Konrakrop cepii KT-6000 i KT-7000 BumycKaroTbcs TUTBKH 3 KOTY-
HIKaM{ 3MiHHOTO cTpyMy, a koHTakTopu cepii KTI1-6000 — 3 korymikamu
nocriiHoro crpymy. Korrakropu cepist KT-6000, KTII-6000 moBopoTHOTO
THUILY.

Ha pucynky 2.3 300pak€HO KOHTaKTHO-JIyI'OI'aCHY CHCTEMY KOHTaK-
topa KTII-6000. Pyxomuii KoHTaKT 4 3 MPYXKWHOIO 8 YKpiIieHHH Ha KOH-
takToTpuMadi 9. Pyxomuil koHTaKkT 1 i sIKip MarHiTONpoOBOLY €JIEKTpOMAar-
HiTa MOB's3aHI MiXK CO000 BajioM 6 (uB. pucyHOK 2.2). BinkitoueHHsS KOH-
TaKTIB BiJIOYBA€ETHCS 3a PaXyHOK Jii KOHTAKTHUX MPYXKHH 1 MaCH PyXOMHUX
YacTUH KOHTakTopa. KoHTakTHa mpyxuHa 8, Tak caMmo SIK 1 B KOHTaKTopi
MOCTIIHOTO CTpyMy, Ma€ TONepenHe CTHCKaHHS, ake Ha 30-50% weHie
OCTaTOYHOrO0 KOHTAKTHOTO HATUCKaHHS. Bci Jerani amaparty yKpiruieHi Ha
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13omsmivaol pedni 10 (pucyHok 2.2). Baxine 5 pyXOoMHX KOHTakTiB, IO
YKpiTUIeHu# Ha Bay 6, TOKPUTHH 130JSIITHIM MaTepiaIoM.

\‘1 \| _|1 | Micus ecranoEnenns
1 HeMarHiTHHX
f . \,/ Tip ORIAT 0K
\
\ \
=] n 4
-

S =

10 9 8 7 6

‘[(

21}

Pucynox 2.2 — Cxema koHTakTopa cepii KT 6000:

1 — G5IOK IOTIOMI>KHUX KOHTAKTIiB; 2 — IyTOTacHi KaMepH; 3 — eIEKTPOMArHiT;
4 — gKip MarHITONPOBOLY; 5 — Baxiib; 6 — Bawm; 7 — ymop;
8 — cko0a 3 MicueM po3TanryBaHHs IMHAMOMETPY AJIs BU3HAUSHHS CHIIH TOTIEPEIHBOTO
CTHUCKAaHHs KOHTAKTHOI Npy>XHHH; 9 - KOHTaKTHA npyskuHa; 10 - peiika.

KonTakropu cepii KT-6000 ta KTTI-6000 (pucyHok 2.3) MaroTh CHC-
TEeMY AYTOTaciHHSA, KA CKJIAJAAEThCS 3 IyroracHoi KOTYIIKH 2, MarHiTOIpo-
Boxy 15, pora 13 Hepyxomoro KoHTakTy 3 i gyroracHoi kamepu 1. OOMOT-
Ka § BKJIIOYEHA B MOCIIOBHO 3 HEPYXOMHUM KOHTAKTOM 12 1 pyXOMHM KOH-
TakTOM 1 (O7/HA TOJIOBHHA KaMEPH 3HSTA).

['0J10BHI KOHTaKTH MiAKITIOUYAIOTHCSA JIO 30BHINIHBOTO E€JIECKTPHYHOIO
koia BuBojiamu 11 i 14. Pyxomuii koHTakT 4 3’€nHaeThest 3 BUBoAoM 11 3a
JIOTIOMOTOF0 THYYKOT'O 3B's13Ky 7.J[J1sI IiIBUIIIEHHSI TOYHOCTI YCTAaHOBKH KO-
HTaKTHOTO HATHUCKAaHHS MICIS 3aMiHM KOHTAKTIB THCK, IO YTBOPIOETHCA
KOHTaKTHOIO IPY>KHHOIO, MOYKE PETYJIIOBATHCS 3aTATYBAaHHIM raiiok 16.

Bicb obepTaHHsl pyXOMOTO KOHTaKTy 30ira€ThCsl 3 BiCCIO 0OepTaHHS
PYXOMOi CHCTEMH, B 3B'A3KY 3 YAM KOHTAKTH HE MAIOTh MPOCIIM3aHHS 1 Tie-
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pekaty. Pyxommuii KoHTakT 00epTaeThCs Ha MUIIIHAPUIHOMY BUCTYIII, TIIaC-
TMaCOBOT'0 KOHTaKTOTpUMAYa.

Pucynok 2.3 — KonTaktHo-ntyroracHa cuctema konrakropa KTII-6000

JyroracHuii mpuCcTpili 3MOHTOBAaHO Ha IUIACTMAcOBIH Kosommi 12,
[0 BCTAHOBJICHA HA PEHIll KOHTaKTOpa. Y HWKHIM YaCTHHI 1€l KOJOIKH
npukpimnenni BuBin 11, 3'egHaHuii 3 pyXOMHM KOHTaKTOM THYYKHM 3'€f-
HaHHAM 10. BuBig HepyXoMOro KOHTaKTy 3 MpHUMasHUNA 10 TyroracHoi Ko-
tymku 2. IJoku MarHiTonpoBojay JyroracHoi CHCTEMH 130JbOBaHI Bij
CTPYMOINPOBIJHUX YAaCTHH 1 KPIIUIATHCS 10 pora 13 HepyXoMOro KOHTAKTY.
HyroracHa kKamepa YTpPUMYETbCA IIOKAMH MAarHiTONPOBOAY JJyroracHoi
cucremu. s ¢ikcarii kamepu Ha OJHIN 3 IIiK po3po0iieHa IMIocKa Tpy-
JKHHa 6, B OTBIp SKOi BXOJIUTH CIICI[iaJibHA Talika KaMEpH.
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KoHTakTopn AOMyCKalOTh BCTAHOBJICHHS JBOX 3aMUKAIOUMX 1 JBOX
pO3MHUKa4nX, ab0 TPHhOX 3aMHKAIOUHX TOIMIOMDKHHUX KOHTAKTIiB, 3MOHTO-
BaHMX OKPEMHUM BY3JOM (pucyHoK 2.4). By30d JOMOMIXHHMX KOHTAaKTiB
CKJIaJa€ThCs 3 MPECOBAHOTO KOPIYCY 6 3 HEPYXOMUMH KOHTAaKTaMH i Tpe-
coBanoi TpaBepcu 10, mo nepecyBae pyxomi KOHTakTH (MicTkH). [Tepemi-
IIEHHS TPaBepCH BiOYBAETHCS B METAJCBUX HANpsAMIITIOUNX. HrokHs Ha-
NpaBJsifoya BUKOHAHA 3HIMHOIO, 3aBJISIKH YOMY TpaBepca MOKe OyTH BUIi-
HATa 3 KOPITyCY IJS OTISAAY UM 3a4MCTKM KOHTAKTiB. 3aTHCKadi JOTIOMiXK-
HUX KOHTAaKTiB pPO3paxoBaHi Ha MPHUETHAHHS MPSMUX KiHIB IPOBITHUKY
(6e3 kinens).

Y KOHCTPYKIUii JONOMIKHMX KOHTAKTiB Mepen0adyeHo peryioBaHHs
PO3XWIIIB 1 MPOBATIB, IS 9OTO MK CKOOOK 9 i KopmycoMm 6 BCTaHOBITIO-
€ThCS MPOKJIaJKa 7 3 Haciukor. Taka jx caMa Haciuka iCHye Ha KOpIHYyci 0,
10 JIO3BOJISIE 3CYBATH KOPITYC BIAHOCHO CKOOM 9 IpH BiIyIIEHUX TBUHTAX
8, 0 KPIIIATH, i HAAIMHO HOTO (iKCyBaTH IIPH 3aTATyBaHHI TBUHTIB.

Y KOHTaKTOpax pPO3Pi3HSAIOTH BIACHUH 1 MOBHHWH Yac BKIIFOYEHHS i
BIAKJIFOUEHHS.

BracHuit yac BimximroueHHS — Iie iHTEpBal Yacy 3 MOMEHTY Iojaadi
KOMaH[IY Ha BiIKIIOYEHHS 1O MOMEHTY NPHUIIMHEHHS TOPKAHHS KOHTAKTIiB
TMOJIFOCA, 10 PO3MHKAE OCTAHHIM.

[loBHMIA Yac BIIKIIOYCHHS — IHTEPBAJI Yacy 3 MOMEHTY Mojadi Ko-
MaH/IM Ha BiJKIIOYEHHS 1O MOMEHTY HPUIMHEHHS CTPYyMY Y BCIX IOJIFOCAx
amapary.

BrnacHuit yac BKJIIOYEHHS - IHTEpBaJ Yacy 3 MOMEHTY T0jja4yi KOMaH-
I Ha BKIIFOYEHHS KOHTAKTHOTO amapara 10 MOMEHTY TOPKaHHS OJHOTO 3
KOHTAKTIB.

Yac BKITIOYEHHS amnapary - iHTepBaj 4acy 3 MOMEHTY T0adi KOMaH-
TV Ha BKITIOYEHHS] KOHTAKTHOTO arapara JIo0 MOMEHTY MOSBU 33aJ]aHuX YMOB
JUTSL TIPOXOJDKEHHS CTPYMY B HOT'O TOJIOBHOMY KOJT.

MexaHiuHa 3HOCOCTIMKICTh BU3HAUAETHCS YHCIOM BKIIIOYCHD (BiJIK-
JIOYEHb) KOHTAaKTOpa 0e3 PeMOHTY 1 3aMiHM HOro BY3IiB 1 jeraneidl 0e3
CTPyMY B KOJIi TOJIOBHHX 1 BUIBHMX KOHTaKTiB. J{JIs1 cydyacHHX amapatiB Me-
XaHiYHa 3HOCOCTIHKICTH BU3HadaeThes umcaoMm (10 ... 20) - 10° onepanii,
it KT-6013 3 HaiOiIbIIo  JOMYyCTHMOK YacTOTOK  BKJIFOYEHB
1200...10 - 108 nuxnis, 3 gactororo 600...5 - 10° ukiB.



Pucynok 2.4 — By301 TOIOMIXKHUX KOHTaKTiB:

1,2,4,5— miacTuHa KOHTaKTHA; 3 — KOHTAKTHHM MiCTOK;
6 — kopmyc; 7-mpoknanka; 8 — reunT; 9 — ckoba; 10 — TpaBepca.

Komyrarliifina 3HOCOCTIMKICTh BHU3HAYAE€THCS YHCIOM BKIIOYCHB 1
BIJIKITIOUEHb KOJIa 31 CTPyMOM, MiCHs SKOTO TOTpiOHA 3aMiHa 3HOIIEHUX
koHTakTiB; w1t KT-6013 Bona ctanoButh 200-10° muxmiB. Xoya B cydac-
HUX arapatax KoMyTaliliHa 3HOCOCTiiKicTh Moxke csratu (2...3) - 10° ome-
pariii.

Hampyra (cTpyMm) cripaiibOByBaHHS Iie € HaiiMEHIIIa Harpyra (CTpyM)
Ha 3aTHUCKAaYaX KOTYIIKU €JICKTPOMATHITY, MPH SKOMY SKip MOYMHAE Tepe-
MIIIATHCS 0 TIOBHOT'O MPUTHCHEHHS JI0 OCep/isl 0€3 MPOMIXHHUX 3yITHHOK.

2.3 IliaroToBKa 10 po6oTH

Y IOMaliHio MirOTOBKY 0 POOOTH BXOJIUTH O(OPMIICHHS 3arOTOB-
KM 3BITY, 110 MICTUTh METy poOOTH, CXeMY €JIEKTPHUYHOI J1adopaTopHOi yc-
TAaHOBKH, & TAaKOX O3HAWOMIJICHHS 3 TEOPETHYHHMH MUTAHHIMU 10 PO3ILITY
"3arajibHi BiIOMOCTI" 1 peKOMEHI0BAHOI JIiTepaTypH.

CxeMy yCTaHOBKHM JJIsl TPOBEIEHHSI JOCIIIKEHb [TOKa3aHO Ha pHUCY-
HKY 2.5, e TpUAHATI Taki MO3HAYESHHS:

T — aBTOoTpanchopmarop;

PT — enexTpoMexaHiqYHUIN CEKyHIIOMID;
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PW — BaTmeTp;

HL1, HL2, HL3 — HeoHOBI JamMIH (CHTHAIBHI);
RI, R2, R3 — omopw;

S1 — BUMHKAY AKETHHIL;

S2 — nepeMuKay TPUIIO3ULIIAHUIA;

K — koTy1ika KoHTaKTOpa;

KI, K2, K3 — royioBHI KOHTaKTH KOHTAKTOPA;
K4 — momomMi>kKHII KOHTaKT KOHTAKTOPA;

S4 — nepeMuKay KHOIIKOBHIA,

S3 — BUMHKAY OHOIOIIOCHHIA;

SF — aBTOMaTUYHUI MOBITPSIHUI BUMHUKAH.

2.4 3aBnanns

2.4.1. O3HaifoMHUTHCS 3 KOHCTPYKLi€o KoHTakTopa KT-6013.

2.4.2. Bu3HaYHATH KiJTBKICTh KOHTAKTHUX 3aTHCKAYiB CTPYMOIPOBI-
HOT'O KOHTYpY (Ha OJJHOMY TIOJIIOC).

2.4.3. BigperymoBaTi MO4aTKOBE HATUCKAHHS, PO3XHJI 1 IPOBaJI KO-
HTAKTiB 3TiIHO 3 MACTIOPTHUMH JTaHUMHU.

2.4.4. JloMOrTHCcs: OAHOYACHOI'O CIpallbOBYBaHHS I'OJIOBHUX KOHTAK-
TiB KOHTaKTOpa.

2.4.5. Cknactu KiHEeMaTHYHY CXEMy arapary.

2.4.6. BumipsaTtu KiHIleBE CTUCHEHHSI KOHTAKTHOI IIPYKHHH.

2.4.7. lloOyayBaTH XapaKTEPUCTHKY MPOTUAIFOUUX CHIL.

2.4.8. BuzHaunTe Koe(illi€HT TOBEPTAHHS KOHTAKTIB.

2.4.9 3uaTH 1 ToOyyBaTH 3aJE€kKHICTh CTPYMY Ta IHIYKTUBHOCTI KO-
TYIIKA KOHTaKTOpa ¥ PYHKIIii poO0UOro MOBITPSHOTO 3a30DYy.

2.4.10. Bu3sHauuTH BIACHUM Yac BKJIIOYEHHS 1 BIJIKJIFOUYEHHS KOHTAaK-
TOpA.

2.5 MarepiaJj, iHCTpyMeHTH, NPUJIaAU, 00JaTHAHHS

JlaGoparopuuii crenn 3 koHTakropoMm KT-6013; HemarHiTHI mpoka-
Jxu ToBuHOW 1, 3, 5, ... 10 MM; THHAMOMETD; BUKpPYTKAa.
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PucyHok 2.5 — Cxema enexkTpuyHa J1a00paTOpHOi yCTaHOBU
2.6 MerToanuni BKka3iBku
Jlnst BuKOHAHHS 11. 3 3aBJIJaHHS HEOOXiHO YBaKHO BHBUUTH PUCYHKHU

2.6, 2.7. BigBepHyTH raiiky 2, TBUHTOM | BCTAHOBHUTH PO3XHJ KOHTAaKTiB
A=7,5...8,5 mm.
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BKIIIOUYHTH KOHTAKTOp 3a JOMOMOTo0 Baxesst 5 (muB. puc. 2.2), mry-
oM BuMipsTu 3a3op "B". fAxmo b= 1,7 ... 2 MM, IpoBaj BCTAaHOBJICHO TIpa-
BUJIBHO, SIKIIO Hi, TO TBUHTOM | BifperyimtoBatu Horo. [Ipu nbomy Mae 3mi-
HUTHCS 1 PO3XHUI KOHTAKTIB. Moro HeobXinHo BIJIPETYJIIOBATH 32 JOTIOMO-
TOI0 yropy 7 (IUB. PUCYHOK 2.2), TIOBEpTAOYM OCTaHHIi Ha 90 ° HaBKOIO
Bici. [TogaTkoBe HATHCKaHHS KOHTAKTIB MEPEBIPAETHCS MPU PO3IMKHEHUX
KOHTAKTaX TaKMM YHHOM: TOHKA MariepoBa CTpPiYKa BKJIAJAETHCS MK BU-
CTYTIOM Bally i peryJIIOBaIbHUM TBHHTOM | (pHCYHOK 2.6), MTOTIM HaTATOM
JTUHAMOMETpPa BU3HAYAETHCS 3YCHILIS, TIPH SKOMY JIETKO BUTATYETHCA CMY-
)kka nanepy. lle 3ycwmis mae nopisaroBata 7...15 H. Perynroerbes movat-
KOBE HATHCKAaHHS KOHTAKTHOI MPYKWHH FaHKOIO0 1 KOHTPTaiKkoro 3.

Cuna nomnepeIHporo CTUCKaHHS KOHTAKTHOI MPYKHHU TEPEpaxoBy-
€ThCSA 3a CIIIBBIIHOIIEHHAM IUIeYell 3riIHOo 40 KiHeMaThdHOl cxemu. Heon-
HOYACHICTh TOPKaHHS JI03BOJIAETHCH 10 0,3 MM, MPUUOMY JOCATAETHCA 1Ie
JIOPEryJIIOBAaHHAM MPOBaTiB TBUHTOM | (prcyHOK 2.6).

A Hanpsimok HaTary netni

‘Micus npoknagku
nanepoBoi NeHTyn

Pucynok 2.6 — IlepeBipka Mo4aTKOBOrO HATUCKAHHS:

1 — rBUHT, 110 PEryJIIOe MPOoBa; 2 — KOHTpraiika; 3 — raiika Ta KOHTpraiika npyXuHH.

Jns BukoHaHHS 1.6 3aBAaHHA HEOOXiTHO BKJIFOYHTH KOHTAKTOp i
JTUHAMOMETPOM (aQHAIOTIYHO BM3HAYEHHIO MMOYATKOBOTO HATHCKAHHS KOH-
TaKTiB) BU3HAYUTH 3yCHILIS, IipH sikomy Jamnouka HL1 (HL2, HL3) racue.
IToTiM 3a CHiBBiIHOIIEHHSM TUIeUe MPUBECTH 1€ 3yCHILIA JIO0 BiCi KOHTaK-
THOI TIPY>KUHI.

Juist moOynoBH XapaKTEPUCTHKK NPOTUAIFOUNX cri (cM. m.2.4.7) He-
00X1IHO BU3HAYUTH TIOYATKOBE 1 KiHIIEBE 3HAYEHHS MPOTHUIIFOUUX CHII PU
BUOOpi po3xwily KOHTakTiB. [loyaTkoBe 3HAYEHHS MPOTUIIFOYHMX CHJI BU-
3HAYUTH HATATOM JMHAMOMETpA, 3aKpIIIEHOTO Ha Bakesl 9 70 movartky
3pyIICHHS KOHTAKTy (BH3HAYAEThCS Bi3yasibHO). KiHIIeBe 3HAYCHHS TPOTH-
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JUIOYHX CUJI BU3HAYUTH TaK CaMo JMHAMOMETPOM JI0 MOMEHTY JIOTHKY KO-
HTaKTiB (3aropseThcs xo4a 0 omHa curHambHa Jammna HL1, HL2, HL3).
[MoTim 11i 3yCHIUIsI MPUBECTU A0 OCI POOOYOTO MOBITPSHOTO 33a30DY.

?“ S

Pucynox 2.7 — 3a3op «b», 1110 KOHTPOJIIOE MTPOBaJ

[Tpu BuKoOHaHHI 1.9 HEOOXiTHO Ba)KeIeM BKJIIOYUTH KOHTAKTOP i,
NPUTPUMYIOUH Baxinb 9 pykoro, BkimounT S1. HatucHyBmm kHomKy S4,
3adikcyBaTH MOKa3aHHS MPHUIALIIB 1 3aHeCTH B Tabmuiro. Bumkaytn S1 Ta
S4. 3a30p 3amaeThCs MPOKIAIKaMu 3 HeMarHiTHOro Martepiany. [Ipokmagku
BCTaHOBIIIOIOTHCS MIXK SIKOpeM 4 1 ocepAsiM MarHiTONPOBOJY €JIEKTpoMar-
HiTa (IMB. pUCYHOK 2. 2).

Heii qocain BUKOHYBATH HIBUAKO, 1100 YHUKHYTH
neperpiBy KOTymku!

s BUMIpIOBaHHSI BJIACHOTO Yacy BKIIOYEHHS KOHTakTopa 3a 1. 10
nepemMukad S2 MMOCTaBUTU B MOJOXKEHHS «1». YBIMKHYTH Ta BUMKHYTH Ki-
JibKa pasiB S1, He CKHIal0uM TOKa3HUKIB ceKyHaoMipa. CyMapHHii yac po-
3IUIATH Ha KUTBKICTh BKJIFOUEHb S1 MpHW Hampy3i KOTYIIKH, IO JOPIBHIOE
220 B.

BracHuit yac BigKJIFOUYEHHS BUMIPSATH aHAIOTIYHO, TUTHKH TEpEMU-
Ka4 S2 MOCTABUTH B TIOJIOKEHHS «2).

[lapameTpu KOTYIIKM 3MiHHOTO CTPYMY PO3paxyBaTH, BHUXOISYM 3i
CXEMH Ha PUCYHKY 2.8.

U w zZ .
Z=7;cos¢=ﬁ;w=2nf;?'e=Z-cos¢;Lg=—sm¢,
' (1)

e Z— TOBHUH OIip 0OMOTKH.
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Pucynox 2.8 — Cxema 3aMillleHHsI KOTYIIKH €IEKTPOMATHITY 13 CTaJIEeBUM
ocepasiM

2.7 3micT 3BiTY

2.7.1. Mera po0OoTu Ta 3aBIaHHS.

2.7.2. CxeMa J1abopaTOpPHOI YCTaHOBKH.

2.7.3. Kinematnuna cxema konTakTopa KT-6000.

2.7.4. PezynmpTaTsl pO3paxyHKIB 1 AOCHI/IIB B TaONMUHIHM Ta TpadivHii
dhopmax.

2.7.5. XapaxkTepucTuKa NPOTHIIFOYHX CHUIL.

2.7.6. BUCHOBKY 1 pe3yJIbTaTH 3 TUTAHb 3aBJIaHHS.

2.8 KontpoJabHi nuTanus

2.8.1. llosicHiTh ipUHIUN 11ii Ta TPU3HAYEHHSI OCHOBHHX BY3JIiB KOH-
TaKTopa.

2.8.2. YuMm mosicHUTH BiOpalito sikops (CHIbHE TyJIiHHS) NPU BCTa-
HOBIIEHH1 Y pOo0O0OYOMY TOBITPSIHOMY 3a30pi MarHiTOIPOBOIY HEMarHITHUX
MPOKIAI0K?

2.8.3. TlosicHiTh 3anexHocTi L = f(0) i I =f(9),

2.8.4. TlopiBusiiite Fe = f (0) eneKTpOMarHiTiB MOCTIHHOTO 1 3MiHHO-
TO CTPYMIB.

2.8.5. SlkuM YMHOM MOXKHA PETYIIOBATH 3a30p 1 MPOBAJ TOJIOBHHX i
JIONOMI>KHUX KOHTAKTIB?

2.8.6. SIki myroracHi cucTeMHr 3aCTOCOBYIOTbCS B KOHTAKTOPax 3MiH-
HOTO CTpyMy?

2.8.7. UnM mosicCHATH eeKTUBHICTh TaCiHHS JIyTH B IIIBOBIN KaMme-
pi; B gyroracHiit peuritii?
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3 TABOPATOPHA POBOTA Ne 11
EJIEKTPOMATI'HITHI PEJIE YACY 3 MAT'HITHUM
TA MEXAHIYHUM JEMII®YBAHHAM

TpuBamicTs 1a00paTOPHOTO 3aHATTS — 2 TOIUHH.
3.1 Mera po6oTu

Metoro poOOTH € BUBYMTH OCHOBHI NPUHIIUIIN YTBOPEHHS BUTPUMKHU
Yyacy eJEKTPOMAarHiTHHX pelie, a TaKoX EKCIIEPUMEHTAIFHO MiATBEPIUTH
OCHOBHI METOJM PETyJIIOBaHHs Yacy CIpalbOBYBaHHS 1 4acy BiJITyCKaHHS
pelie 9acy, mo CepiiHO BUPOOISIFOTHCS.

3.2 3arajbHi BigoMocTi

Pene wacy mpencTaBisitoTh cOOOIO JIOTIYHI pere 3 HOPMOBAHUM dYa-
COM CIIpallbOBYyBaHHs. BoHM mpu3HaueHi AJsl YTBOPEHHS 3aJaHUX BUTPH-
MOK Yacy IiJ yac mepeaayi CUrHaNiB 3 OJIHOTO KoJia B 1HIIMK 1 HA0YJIH 11U~
POKOTO PO3MOBCIO/UKEHHS B CXE€MaX aBTOMATH30BAHOTO €JIEKTPOIPHBOJA,
HPHUCTPOSIX aBTOMATUKH, TEIEMEXaHIK1, PEIeHHOr0 3aXUCTY, TOIIO.

Cepen pene yacy HaHOUIBII IIMPOKOIO PO3MOBCIOKEHHS HAOyIH
SJIEKTPOMATHITHI pelie 4acy, B IKHX BUKOPHCTOBYIOThCS MarHiTHI CHCTEMHU
MOCTIHHOTO 1 3MIHHOTO CTpyMy. Hac criparboByBaHHS tCIIp eJIeKTpOMarHi-
THHX peJie SIK TIPU BKIIIOYEHHI, TaK 1 MPH BiJKIIIOYEHH] Ma€ JIBi CKIIaJIOBI:

tenp = tsp + 1,

,
Je  t3p — vac 3pyLICHHS,

tp — 4ac pyxy.

Yac 3pylieHHs — MpeJcTaBisie cOOO0I MPOLIAPOK 4Yacy 3 MOMEHTY
nojadi Ha oOMOTKY (IIpW BKIJIIOYEHHI pene) abo 3HATTS 3 OOMOTKH (IIpH
BIJIKJTFOUECHHI peJie) JKUBJICHHS JI0 TIOYaTKy Oe3MOCepeIHhO PYXY PYXOMHUX
YacTUH pelie, TOOTO 1€ Yac HEPYyXOMOTO CTaHy SIKOpS MiJ 4ac 3MiHM MarHi-
THOTO MOTOKY IPH BKJIIOYEHHI a00 BiAKIFOUYEHHI OOMOTKH pelie.

Yac pyxy — 11e 4yac pyxy A0 ITOBHOTO HOTO MPHUTATHEHHS (IIPH BKIIO-
YeHHi pesie) ado 10 IOBHOTO HOTro BiAnaaaHHs (MIpU BiIKIIOYEHHI pee).
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3MEHIIEHHs 4acy CIIPallbOBYBaHHS peJie 3IIHCHIOEThCA 3a PaXyHOK
301TBIIEHHST Yacy 3pyIIeHHs t3p abo dacy pyxy fp. B mepmomy BUmamky
301MBIICHHS Yacy 3pyIIeHHS (a OTXKe 1 4acy CIpalbOBYBaHHS pelie) MOXKe
3IiHICHIOBATUCH 32 paXyHOK MarHiTHOTo IeMI(yBaHHS, a y JPyroMy — 3a
paxyHOK MEXaHIgHOTO JeMIT(yBaHHSI.

MarniTHEUM neMrpyBaHHSIM HA3WBAETHCSA CIOCIO BIUIMBY Ha IIIBHI-
KiCTh 3MiHEHHSI MarHiTHOTO TIOTOKY B MarHiTOMPOBOI MPH BKIIOUEHHI a00
BigkIfoYeHHi pene. [IpuHIHN MarHiTHOTO neMmnQyBaHHS 3aCHOBAaHHUA Ha
BUKOPHUCTAaHHI MAaTrHITHUX ITOTOKIB, IO YTBOPIOIOTHCS BUXPOBUMH CTpyMa-
MU, SIKi 3 SBISAIOTHCS Y MAacHUBHHX JETasIX MarHiTONPOBOIY MpPU 3MiHIO-
BaHHI OCHOBHOT'O MarHiTHOTO MMOTOKY. MarHiTHi HOTOKH BUXPOBUX CTPYMiB
Y BiJIOBIMHOCTI 3 MpaBwiioM JIeHIa HampaBieHi MO0 BiITHOMEHHIO IO OCHO-
BHOT'O MAarHiTHOTO IOTOKY TAKWM YHHOM, MIO0 MiATPUMATH MOIEpeaHii
cTaH MarHiTHoOi cuctemu. OTXe, IPU BKIFOYCHHI a00 BIIKIFOYEHHI OOMOT-
KM BOHW 3MEHIIYIOTh IIBUJKICTh 3MiHIOBaHHS MarHiTHOTO MOTOKY. Edek-
THUBHICTh MATHITHOTO JeMIT()yBaHHsS TUM BHIIE, YUM BHIIE aOCOTIOTHA Be-
JMYUHA OCHOBHOT'O MAarHiTHOTO MOTOKY, TOMY OUTbIINI €eKT NOCATAETHCS
IpY BUMUKAHHI €IeKTPOMAarHiTHOro penie vacy. Lle mosicHIoeTbes TUM, 10
MIPH TIPUTATHYTOMY SIKOP1 MAarHITHUH MOTIK 3HAYHO OiNbINe, HiX TpH Bifl-
nyuieHomy. Jns mifgcuieHHsT MarHiTHOro JeMidyBaHHS €IeKTPOMAarHiTH
JIOTIOBHIOIOTHCSI KOPOTKO3aMKHEHUMH (JieMIIpyrounmMu) BUTKaMH, SIKi BU-
KOHYIOThCS B OiJIBIIIOCTI BHITQJKIB Y BUTISAAI MAaCHBHUX MIiJIHUX a0o aito-
MIHIEBUX TiIb3 200 0OMOTOK, sSIKi HaCa/PKYIOTHCS Ha MarHiTOMPOBI 1 Imiji-
BUIIYIOTh BUXPOBi cTpymu. HaiiOinbmwmii edekt nmpu HaWMeHIIH BUTpaTi
Matepially AOCSIraeThCsl, KO0 TOBKMHA I'JIb31 TOPiBHIOE JOBXHHI OCEps.

3a ZONOMOrOI MAarHiTHOro aemMiiyBaHHS YAA€TbCS OTPUMATH BU-
TpuMKy 4acy nopsaky 0,1...0,5 ¢ npu BxmovenHi i 0,2...10 ¢ npu Bigkro-
yeHHi. [IpyHIUN MarHiTHOTO AeMI(pyBaHHS BUKOPUCTOBYETHCS B pelie ya-
cy tuniB POB-800, P3-500, P3-100 Ta iHmUMX, M0 MIMPOKO BUKOPHCTOBY-
IOTBCS JUISI KEPYBaHHS €JIEKTPOIIPUBOIAMHU.

PerynroBaHHSI BUTPUMKH Yacy TIPW BIJIKIIFOUEHHI pesie Yacy 3 MarHi-
THUM JeMI(yBaHHS MOXe 3IiHCHIOBATHUCH 3MiHEHHSIM HATATy 3BOPOTHOI
NPYXUHH 1, THM CaMHM, MarHiTHOTO NMOTOKY BiJIyCKaHHSA a00 BETMYMHOIO
po0OYOro MOBITPSHOIO 3a30py (HAIPHKIIAL 3a JOIMOMOIOK HEMAarHITHHX
NPOKNA0K), SIKUA Majlo BIUIMBAE HA CTAJMI MarHiTHUH IOTIK, ajJe CyTTEBO
BIUIMBA€ Ha MIBUAKICTH HoOro 3MeHmeHHs. [ligBUILEHHS yacy CHpanboBY-
BaHHsI €JICKTPOMATHITHOTO peJie 4acy MOXKE TaKOX 3a0e3redyBaTHCh ITij-
BUIIEHHM Yacy pyxy #p. Hac pyxy npejcTaBise co00I0 Yac pyxy sSKOpIO
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pelie 0 MOBHOTO MOTO MPUTATHEHHSA. BITMB Ha Wac pyxy pene 3miiCHIO-
€THCS, TOJIOBHAM YWHOM, 3a JOTIOMOTOI0 MEXaHI4HOro naemmdyBaHHA. B
TaKUX peJie yacy pyXOMi YaCTHHH €JCKTPOMATHITY AiI0Th Ha KOHTAKTHY
CHCTEMY uepe3 CIOBUIBHIOIYNN MpUCTpil (MHeBMaTHYHHUN nemmndep, ya-
COBHI MeXaHI3M ToIIo). MexaHiuHe nemMnQyBaHHS BHKOPHUCTOBYETHCA B
pene wacy tumnis OB-110, 3B-120, 9B - 130 Ta iH., 10 IIUPOKO BHKOPHC-
TOBYIOTbCSI B CXeMax penedHoro 3axucty. CrnocoOHu perynioBaHHsS dacy
CIIPallbOBYBAHHA PeJie Yacy 3 MEXaHIYHUM JeMI(pyBaHHIM Pi3HOMaHITHI i
BH3HAYAIOTHCS KOHKPETHOIO KOHCTPYKIIIEIO peJe.

[IpenMeToM JOCHIIKEHHS TaHOi J1ab0paTOPHOiI POOOTH € EIEKTPO-
MarHiTHi pene vacy tumy PD-511, B KoMy BHKOPHUCTOBYETBHCSI MPUHIIHII
MarfiTHoro aemriysadss, i OB-130, B skoMy BUTpHMKa Yacy yTBOPIOETh-
Cs1 32 IOTIOMOT'OF0 YaCOBOT'O MEXaHi3My.

3.3 Onnc 1a00paTOPHOI CTEHAY

VYcraHoBKa JUIs IOCTIKEHHS pelie yacy CKIaIaeThes 31 CTaHIapTHO-
ro OIIOKY XHMBIICHHS, IO € HAa BCiX JJAOOPATOPHHUX CTOJNAX, 1 JJaOopaTOpHOT
yCTaHOBKH. Pene dacy, 110 IOCHIKYIOTBCS Y POOOTI, 3aKpilljIeHi Ha Tie-
penHiil YacTHHI TeTUHAKCOBOI MaHeNl JIabopaTopHoi ycTaHOBKH. [IpuHIu-
MOBa eJIeKTPUYHA CXeMa JOCIIDKEHHS pelie Yacy MOoKa3aHa Ha PUCYHKY
3.1. JIabopaTopHa yCTaHOBKA ITiIKIIOYAETHCSA O OJOKY JKUBJICHHS 3a JO-
MOMOT'0I0 KOPOTKUX MPOBIAHMKIB. Permita cxema 3i0paHa i 3MOHTOBaHa Ha
naboparopHiii maneni. J{is BUMipioBaHHS yacy CrpalbOBYBaHHS pelie BH-
KOPHCTOBYEThCS eJeKTpoMexaHiuHni cekyHaoMip PT, BcraHoBneHHMi Ha
naHeni 61oky xuBneHHs. Kono kepyBanus pene yacy K1 (PO-511) Bmuxa-
€ThCs 1 BUMUKaeThes TymOsiepom S2, a K2 (3B-130) — tymb6nepom S1.

JKusnennst Ha 1abopaTopHy YCTAaHOBKY MOJA€ETHCSI BKIIOYECHHSIM aB-
TOMaTHYHOIO BUMHKaua SF, BCTaHOBJIEHOro Ha maHesi OJIOKa >KUBJICHHS,
IIPU LbOMY 3alIAJIFOETHCS CUTHANIbHA Jlamiiouka HL. PerynroBanHs Hanpyru
YKUBIICHHS 3/[IIICHIOETHCS 32 JIOMTOMOT010 aBToTpaHcopmatopa T.

[Ipu BumiproBaHHi yacy crpansoByBaHHA pene K1 npu BiakmodeHH]
cXeMa Mpalioe TaKUM YHHOM. Y 3HECTPYMIJICHOMY CTaHi €JIeKTpOMeXaHiy-
Hull cexyHnomip PT He mpaioe ToMy, mo Horo oOMOTKa 3allyHTOBaHa
KOHTaKTaMH, 110 po3MmukaroTbes, pene Kl. Ilpu BMukanHi S2 KOHTakTH
pene K1 posmuxkatorscs, ane PT He npaiitoe, 60 Horo 00MOTKa IIyHTY€EThCS
koHTakTtamu S2. Ilpu BumukanHi S2 enekrpocekynmomip PT mpaioe 10
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THX TIip, TTOKK HOoro oOMOTKa He Oy/ie 3alIyHTOBaHA KOHTAaKTaMH, IO PO3-
MuKatoThcs, peie K1, To6to He BinOyAeThes cripallbOBYBaHHS pedie.

. !SF VDL.VD4 PV3 64| 6 |
s F@e | . A\Kl i A\ }
&) v |
7 NIy l-- |"7L>|
o |
i PT | |
| 4 i 4 |
33 |
L _Broxwuenenng " | I” JabopaTopHa yCTAHOBKA

Pucynox 3.1 — EnekrpuuHa cxema JOCIHIKSHHS pelie 4acy

[Tpu BuMiproBaHHI 4Yacy crnpanboByBaHHS penie K2 mpu BKIrOUeHHI
CXeMa MpaIfoe TAKUM YMHOM. Y TIOYaTKOBOMY TOJIOXEeHHI oOMoTka PT
3amryHTOBaHa KOHTakTOM TymOiepa S1. Ilpw iioro BMHKaHHI MOAA€THCS
JKUBJICHHS Ha 00MOTKY K2 i moumnae npairoBatu PT ToMy, mo apyra napa
KOHTaKkTiB S1 mpairoe Ha po3MukaHHs. [Ipy 3aMHKaHHI KOHTaKTy, IO 3a-
MuKaeThes, pene K2 oomoTka PT mryHTyeThCs 1 BiH IPUNIAHSE MPAIIOBATH.

3.4 3aBranus

3.4.1 BUBUMTH NPUHIMITA YTBOPEHHS! BUTPUMKH 4acy 3a JOIIOMOTOIO
MarHiTHOTO 1 MEXaHIYHOTO JAeMIi(yBaHHS.

3.4.2 BuBunuTy poOOTY cXeMH J1abOpaTOpHOi YCTAHOBKH TPH BUMi-
PIOBaHHI 4acy CHpalbOBYBaHHS JOCTIDKYBaHUX peJie yacy.

3.4.3 BuBUMTH KOHCTPYKIIIO pejie Yacy 3 MarHiTHUM JaeMIihyyBaH-
HsMm PD-511. BkazaTtu y 3BiTi OCHOBHI HOTO €JIEMEHTH U 1X TIPU3HAYCHHS.

3.4.4 ExcnepuMeHTabHO BH3HAYUTH 3aJIEKHOCTI Hacy CIPalbOBY-
BaHHsI IIPH BKIIIOYEHH] pene PO-511 Bix HaTAry 3BOPOTHOI NPYKHUHU, BEJU-
YUHA POOOYOro MOBITPSHOTO 3a30py 1 HAmpyrd xuBleHHs. [1oOymayBaTu
rpadiku OTpUMaHUX 3aJI€KHOCTEH.

3.4.5 BuBUMTH KOHCTPYKLIIO pelie yacy 3 MEXaHiYHUM AeMIlpyBaH-
HsiM DB-130. Bkazatu y 3BiTi HOro OCHOBHI €JIEMEHTH U 1X TIPU3HAUCHHS.



35

3.4.6 ExcniepuMeHTAbHO BH3HAYMTH 3aJIC)KHICTh 4acy CIIPaIlbOBY-
BaHHs MpH BKMoYeHHI pene OB-130 Bix oro ycraBky Mo 4acy, a TaKOX
BITHOCHY MOXHOKY Horo yctaBok (cepenHe 3HadenHs ). [loOyayBaTu rpadik
OTPUMAaHOI 3aJICKHOCTI.

3.5 Metoan4yHi BKa3iBKH

3.5.1 Tlpu BukoHanHi 1. 3.4.1 3aBIaHHS CIIiJi KOPHCTYBATHCh MaTepi-
ajamu JICKIIl 10 BiAmoBimHIA TeMi, pozmisioMm "[Ipeamer mocmimkeHHI" Ta
PEKOMEHIOBAHOIO JITEpPaTypoIo.

3.5.2 Cxema nabopaTopHOi YCTAaHOBKH 1 MPUHLM ii poOOTH MOJaHi y
pozaini 3.3 "Onwmc 1abopaTOpHOI yCTaHOBKHU"

3.5.3 Ilpu BukonanHi mm. 3.4.3 u 3.4.6 cig KOPUCTYBATHCh PEKOMe-
HJIOBaHOIO JIiITepaTyporo. 30KkpeMa, ormuc KOHCTpykiii PD-511 nanano y [1,
ctop. 370], omuc koHCTpyKIii OB-122 (aHamoriuyHe MociiKyBaHOMY) Ha-
nmaHo y [8, cTop. 78].

3.5.4 ]l BUKOHAHHS €KCIIEPUMEHTAIBHOT YaCTUHH POOOTH HEOOXi-
JTHO TIKTFOYHATH JIA00OPATOPHY YCTAHOBKY 0 OJIOKY >KUBIICHHS, 3" €JHABIIN
3a JIOMOMOTOI0 KOPOTKUX MPOBIAHKKIB BimnmoBigHo kinemu: 1-1, 3-3, 4-4, 6-
617-7.

3.5.5 Bukonanus 1. 3.4.4 3aBaaHHs 3IHCHIOEThCS Y TaKil MOCHIIO-
BHOCTI:

a) BCTAaHOBUTH 3aJ[aHUI HATAT 3BOPOTHOI MIPY)KUHU pelie, IKUN pery-
JIIOETHCS CTYTNICHEBO 3a JIOTIOMOTOI0 TUIACTHH TOBHIMHOO 1,5 MM; TIIacTHHU
3aKJIaJJAIOTHCS TOMDXK (DITYpPHOI TaiiKu 1 MIaiidu; HATAT MPYXUHHU BUMIpIO-
€THCS KUIBKICTIO BCTAHOBJICHUX IUIACTHH 1

0) BCTAaHOBUTH 3aJ]aHy BEIMYUHY poOOUYOTO MOBITPSIHOTO 330Dy, sIKa
PETYIIOETHCS 32 JIOTIOMOTOI0 HEMAarHiTHUX (JIaTyHHUX ab0 MiJHHX) Tpo-
knagok TosmuHow 0,15 0,2; 0,4 1 0,6 MM, 3aKIalaeMUX y KapMaH, 110 3a-
KpiTUIeHUH Ha SKOPi;

B) yBIMKHYTH aBToMaT SF, mpu oMy MOBHHHA 3alaTHCh CUTHA-
JIpHa Jamnouka HL;

r) yBIMKHYTH S2 i, MiIBUIIYIOYH HATIPYTY KUBJICHHS 32 JIOTIOMOTOIO
aBToTpancopmartopa T, JOMOTTUCH CIIPaIbOBYBAHHS peJie 4acy;

) 3a IOTIOMOT 010 aBToTpanchopmaropa T BcTaHOBUTH 3aJlaHy BeJId-
YHHY HAIPYyTH KUBJICHHS;

e) BcranoBuTH cTpisiky PT Ha HyI1b;

) BUMKHYTH S2 1 3HsTH nToka3zaHHs PT;
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3) BUMKHYTH aBTomart SF;

1) BUKOHYIOYH ITOCIIIJOBHO ITYHKTH a-3, 3HITH 3aJIEXKHICTh y BiaIO-
BigHoCT1 10 II. 3.4.4 3aBOaHHA, 3aHOCAYM MMOKa3aHHSA 40 Tadmuub 3.1, 3.2 1
3.3;

K) TCJIS 3HATTS BCIX 3aJIEKHOCTEN HEOOXiTHO BUMKHYTH aBTOMaT SF
1 BctaHoBHTH aBTOTpanchopmatop T Ha HyIb.

Tabmuns 3.1 — 3ajexHICTh Yacy CpaiboBYBaHHS pelie BiJ| HATITY
3BOPOTHOI PYKUHA
0= mMm; Uk = B (3amatoThcst BUKIIa1a4eM)
Harsr npyxuan, N 0 1 2 3 4 5
Yac cnpalibOByBaHHs, C

3.5.6 Bukonanns n. 3.4.6 3aBnaHHs 3I1HCHIOETbCS B Takiil mociino-
BHOCTI:

a) BCTAaHOBUTH 33/IaHy YCTaBKYy 4acy crpanboByBaHHs pene OB-130;
1€ 3MIMCHIOETHCS YCTAHOBKOIO 1 (hiKCyBaHHAM KOHTAKTIB pelie B OJHOMY 3
MOJIO’KEHb Y BIAIMOBIAHOCTI IO YCTaBKH, IO BH3HAYAETHCS 3a IIKAJIOO
(nmacTMacoBUil MOKaKYHMK CTABUTHCS MIPOTH BIJOBIIHOT PHCKH Ha HIKAaIi);

Tabmuus 3.2 - 3ayIeXHICTh Yacy CIpanboBYBaHH pesie Bix po6o4oro
MOBITPSIHOTO 3a30py
n= ; Uk = B (3a/1a10ThCsI BUKJIa1aueM)
[oBiTpsHUH 3230p, MM 0 0,1 0,2 0,3 0,4 0,5
Yac cripanbOBYBaHHS, C

Tabmuus 3.3 - 3aeXHICTh Yacy CIpamnboBYBaHHS pejie Bij HANPYTH
JKHUBJICHHS
n= ; = MM (3aJ1al0ThCSl BUKJIa1a4eM)
Hanpyra xusnenss, B 50 80 120 | 150 | 200 | 220

Yac crnpanibOByBaHHS, €

0) yBiMkHyTH aBTomar SF i 3a monomoroto aBTOTpancdopmaropa T
BCTAaHOBUTH 3a TpmwiagoM PV3 HOMiHANIBHY Hampyry OoOMOTKH pele, sKa
nopiBHioe 220 B;

B) CKMHYTHU IOKa3aHHs MinicekyHaomipa PT;
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r) yBiMkHYTH S1 1 micns 3ynuaenHs crpinku PT 3adikcysaru #ioro
[MOKa3aHHA 1 3aHECTH 1X 10 Tabmuui 3.4;

1) BumkHyTH S1 1 aBTOMAaT SF;

€) BUKOHYIOYH TIOCTIIOBHO TIII. -1, 3HATH 3aJICKHICTh Y BiJIIOBIIHO-
CTi 70 3aBIaHHS;

’K) BU3HAYATH aOCONIOTHY Ta BiTHOCHY MOXHOKH BiAIOBiIHO 3a Ta-
KUMU popMynamu:

At
At=tony —ty; 8=
y H

ne ty — ycTaBKa 4acy CpanbOBYBaHHS,

3) pe3yJIbTaTH PO3PaxyHKIB 3aHECTH J0 Tabauio 3.4.

3.5.7 Tlicnst 3HATTA 3aJI€KHOCTI HEOOXiTHO BCTAHOBHUTH aBTOTPAHC-
¢dopmarop T Ha HYTb i BUMKHYTH aBTOMaT SF.

3.5.8 OTpuMaHi eKCcriepUMEHTAIIbHI 3aJIEKHOCTI HEOOX1THO Y3TOUTH

3 BHKJIaJ[a4eM, IiCIIsl 90TO po3iOpaT cxemy.

Tabmuus 3.4 — 3anexHiCTh Yacy CIpallbOBYBaHHS 1 IMOXUOKH Bif
cTaBKH pese yacy OB-134
VYcraBka yacy
CIIpallbOBYBaHHS, C
Yac crnpanibOByBaHHS, C
Ao0commoTHa moxuOKa, ¢
Binnocna nmoxuoka, %

1 2 |3 |5 |79 10

3.5.9 3BiT 510 1a00paTOPHOT POOOTH MOBUHEH MICTUTH:

a) HallMeHyBaHHS Ta METy POOOTH;

0) eJeKTpUYHY cXeMy JOCIIDKEHHS pelie yacy;

B) EKCIIEPUMEHTAJIbHI JIaHi y BUTJISI TaOJIMIIb 1 TOOY/I0BaHI 3a HUMHU
rpadidHi 3aeKHOCTI;

I') pO3paxyHOK MOXHOOK yCTAaBOK CIIPAallbOBYBaHHS pejie yacy 3 Me-
XaHIYHUM AeMIIpYyBaHHIM;

1) BACHOBKH TI0 pOOOTI.

3.6 KoHTpoJIbHI NUTAHHA

3.6.1 1o Take pesne yacy i ie BOHH BUKOPUCTOBYIOThCS?
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3.6.2 SIki ckiamoBi Mae 4ac CHpalbOBYBaHHS EIEKTPOMArHITHOTO
pene?

3.6.3 SxuMu cnocobamu MO>KHA 30UTBLIMTH Yac CIPalbOBYBaHHS
€JIEKTPOMAarHiTHUX pene?

3.6.4 B yomy mosira€ MpUHIIAIT MATHITHOTO JeMI(pyBaHHS?

3.6.5 SIk MOXHa peryJoBaTH 4Yac CIpPalbOBYBaHHS pelie 3 MarHiT-
HUM JeMiyBaHHM?

3.6.6 TosicHiTe 3anexHocTi temp = f(n); tenp = f(5) i temp = f(Ux);

3.6.7 SlkuM YMHOM 3AIMCHIOETHCS MEXaHiuHe AEeMI(YBaHHI B peie
qacy?

3.6.8 TlosicHITh HasBHICTH MOXMOKM CIIPAIlbOBYBaHHS pejie 4Yacy 3
MEXaHIYHUM JeMI1()yBaHHSIM.
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4 JABOPATOPHA POBOTA Ne 12
BIMETAJIEBI TEIIJIOBI PEJIE

TpuBainicTs 7a00paTOPHOro 3aHATTS — 2 TOAWHHU.

4.1 MeTta podotu

O3HaifoMHUTHCS 3 MPUHOUIIOBUM BHKOHAHHSAM TEIJIOBUX pelie; BU-
BYUTH KOHCTPYKIIIO 1 3HATH IOCIITHUM IUIIXOM YaCOCTPYMOBY XapakTe-
puctuky pene tuny TPH-25; 3acBoiTH NpUHIMIT Aii TEIUIOBHX pEje BCIX
THUIIIB, BUIU HarpiBaHHS OIMETaJIeBUX IUIACTHH, 1[0 BUKOPUCTOBYIOTHCS B
TEIUTOBUX pelie; MaTepiaii, 10 BUKOPUCTOBYIOTHCS ISl BUTOTOBJICHHS Oi-
METaJIeBUX TUIACTHH, CIIOCOOM PEryJIIOBaHHS CTPYyMYy CIpPallbOBYBaHHS Tell-
JIOBUX pelie y BY3bKOMY Ta HIMPOKOMY Aiaria3oHax; HABYMTHUCS BijmoOpaka-
TH CXEMY BKITIOUCHHSI TETUIOBOTO peJie 3aXUCTy eJIEKTPOJABUTYHA; 3HIMATH i
OyIyBaTH 4acOCTPYMOBY XapaKTEPHCTHUKY TEIJIOBOTO peIe.

4.2 3arajbHi BigzoMocTi

JloBroTpuBaiicte enekTpuuHoro oOJamHAHHS B 3HA4YHIN Mipi 3aie-
JKUTh BiJl IEpEeBaHTa)XCHb, AKMM BOHO MIATAEThCA MMiJ 4ac poOoTH. SKIno
TEPMIH CIYyKOM €NEeKTPOJBUTYHA B HOPMAIBHOMY DPEXHUMI eKCIUTyaTarii
nopiBHioe 20 pokam, TO mpH HOro TemioBoMy nepeBaHTaxeHHi Ha 180%
TEepMiH CIYOW JBHTYHAa 3MEHIIYETHCS IO ofHOTrO Micsist. Jlns 3axucty
EJIEKTPUYHOTO O0JIaJIHaHHSI, 30KpeMa eJIeKTPOIBUTYHIB, BiJl HarpiBy 3a pa-
XYHOK CTPYMiB NEPEBAaHTAXKECHHS, SKE € BHUILIMM 3a IAONMYCTHME 3HAYCHH,
HaMOLIBII MIMPOKE PO3MOBCIOKEHHSI OTPUMANN TEIIOBE pelie 3 OiMerae-
BUMH TuacThKaMu. CxeMa BKJIIOUEHHS TEIUIOBOTO peJie 3aXUCTY aCHHX-
ponHoro nBuryHa 3 K3 poropom mokaszana Ha pucyHky 4.1. OcHoOBHHIA
€JIEMEHT TEIJIOBOro pesie — € OiMeTaneBa IUIaCTHUHA, SIKA BUKOHAHA 3 JABOX
METaJiB, M0 MAlOTh Pi3HI TeMIepaTypHi Koe]ilieHTH JIiHIHHOTO pO3IIu-
peHHs. Metan 3 OibIIUM KOE(ilieHTOM JIiHIHHOTO PO3LIMPEHHS 01 Ha3U-
BAETHCS AKTHBHUM, a 3 MaJIUM KOe(illiEHTOM 02 — TACHBHUM.

V Mici HaKIaJaHHs OJ{Ha IO OJHOT IIACTHHM dOPCTKO 3aKPIIjIeH] B
pe3yJsibTaTi MPOKATy B rapsiuoMy CTaHi a00 3BaprOBaHHS.
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SIkmo 3akpinuTH HEPyXOMO OAWH KiHEellb TaKOi TUIACTHHU 1 HATpiTH,
BiIOyIeThCa 3TWHAHHS IJIACTUHHU y OiK macwBHOTO Immapy. Came 1e sBHIIe
BUKOPHUCTOBYETHCS Y TEMJIOBUX pPeie, TEPMOPETyIATOPax i T. iH.

KM

Pucynok 4.1 — Cxema BKJIFOUEHHS Ta 3aXUCTY CJICKTPOABUIYHA BiJl epeHa-
BaHTAKEHHSA 3a JTOIIOMOTOI0 TETJIOBOTO pelie

MakcuManbHHNA MPOTHH HE3aKPIiIUIEHOTo KiHIM OimeraneBoi Tuiac-
THHU PO3PAXOBYETHCS 32 HOPMYIIOI0:

3 -
X'IMI?'.'." I [:(Il - (12) - TT, ................................... (4.1)

ne oy 1 Oy — Koe(illieHTH JIHIHHOTO PO3MIUPEHHS BiIIIOBITHO 10 aKTUB-

HOT0 Ta acUBHOIO mapis, 1/°C;

| — moBXKWHA TIACTHHU, MM;

T — TEPEBUIICHHS TEMIIEPATYPH HATPiBY TUIACTHHU HAJl TEMIIEPaTy-
OO HABKOJUIIHKOTO cepenoBuina, ° C;

0 — cymMapHa TOBIIMHA [JIACTHHH, MM.

BinbHUI KiHEIb MTACTHHN PO3BUBAE TAKy CHIY:
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F=2(a— ) 25 E 1y s 4.2)

1A

ae b - mmpuna miactunum, mM;
E — cepenniii Moxyns py)HOCTI tacTuHu H / Mum 2;

_E1+E2
—

E

3 piBusHb (4.1), (4.2) BUXOIUTD, IO IPOTHH i CHJIA THM OiIIbIIE, YHUM
Oinbure pisauus (o, —o,) . Jlis akTHBHUX IIaPiB 3aCTOCOBYIOTHCS 3alli30-

. . . —6
HIKEIbMOJIIOAeHOB] ciutaBy, o MaTh o=(18..19)-10 = 1/°C, a takox
CIUTaBH Ha MIiJHIA OCHOBI: JIaTyHb, KOHCTaHTaH, aJlfOMiHi€Ba Ta OeprutieBa

—6
6ponsza3 a=(16....23)-10 ~ 1/°C.

s macuBHUX mapiB HaOyJM MOIIMPEHHs 3ali30HIKEIIeBi CIIaBH 3
. . -6
36%-m BMmicToM Hikemo o=(1...7)-10 " 1/°C.

bimerasneBi mIacTHHA MOXKYTh HarpiBaTUCS €JIEKTPUYHUM CTPYMOM,
0 TIPOTiKae Oe3mocepeHhO IUIACTHHOIO (Oe3mocepenHe HarpiBaHHS), a
TaKOX BiJl OKpPEMHX HarpiBaJbHHUX €JIEMEHTIB (HempsMe HarpiBaHes). Y
JEeSIKUX amapaTax MOEJHYIOThCS Oe3mocepelHe 1 HempsiMe HarpiBaHHs
(xoMOiHOBaHEe HarpiBaHHS).

Ilpu Ge3nocepeAHbOMY HarpiBaHHI LIMPOKE PETYIIOBAHHS CTPYMY
CIIPallbOBYBAHHS TEIJIOBOTO PeJie 3MIHCHIOETCS TOOUPAHHSM BiAMOBIIHUX
oropiB (IIyHTiB), MIO0 BMHUKAIOThCA TMapayielibHO OiMeTaneBiil IMIacTHHI.
upoke peryntoBaHHS CTPyMy CIpalbOBYBaHHS IIPH HENPSIMOMY Harpi-
BaHHI 3a3BHYail BUKOHY€ETHCS 3 JIOTIOMOIOI0 3aMiHHM HarpiBajJbHUX eleMe-
HTIB.

PerymroBanHs cTpyMy cHpalibOBYBaHHS B HEBEJIMKHX MeKaxX A0cCsra-
€TbHCSI 3MIHOIO:

—IporuHy OiMeTaneBoi MIaCTUHH, HEOOX1THOTO JUIsl CHpalboByBaH-
HS MEXaHI3MYy, 1110 BiTKITIOYAE;

—3yCHJUIA, 1[0 PO3BUBAE OimMeTasieBa IMIacTUHA.

B pene TPH-25 moxnuBuii mporuH GiMeTaneBoi IUIACTHHU PETyIIio-
€TbCSA 3a JIONOMOrOl0 eKcueHTpuka 3. Jliama3oH peryjroBaHHSA CTPyMy
ycTaBku =+ 25% “/n.
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J10 OCHOBHUX BUMOT, 1110 MIPE. SIBJIAIOTHCS 10 KOHCTPYKLIH TEIIOBUX
perne, BITHOCSATHCS:

a) MaJia 3aJIeKHICTh YCTaBKH CHpallbOBYBaHHS BiJf TEMIEpaTypH Ha-
BKOJIMIIHBOTO CEPEIOBUILA;

0) mBHAKE PO3MHUKAHHA 1 3aMUKaHHS KOHTaKTiB B KoJii. Kpim Toro, B
3aMKHYTHX KOHTAaKTax Ma€ OyTH 3a0€3Me4eHO JOCTATHE HATHUCKAHHS.

[lepma BuMora 3a3Buyail 3aOBOJBHSIETHCS MiABUILEHHSM pOOOYOi
TeMIeparypu OIMETarieBOro MPHCTPOIO, MPHU SKOMY BOHO CIIPAIbOBYE.
Jpyra BuMora B cy4aCHUX KOHCTPYKLISIX 33JJOBOJIbHSIETHCS, SIK IPABUIIO, 32
JOMIOMOTOI0 MPYKUH — HUITIHAPUYHUX, FTBUHTOBHX 200 MJIACTUHYACTHX.

Ha pucynkax 4.2 moka3aHO JeKibKa HMPUHIMIOBUX KOHCTPYKTHB-
HUX BUKOHAHb OiMeTalIeBUX MEXaHI3MiB TETUIOBUX peJie.

Po3mukaHHS KOHTaKTiB 9 y MexaHi3Mi, 110 300paKeHU Ha PUCYH-
Ky 4.2, a), BiiOyBa€eThes Mmij 1i€to npyxuHu 1 B TOM yac, Koiu OiMeTasneBa
TUTacTHHA 3, IO 3TUHAETHCS NP HArpiBaHHI, 3BUTBHATH 3aCyBKY 5. bimera-
JIeBa TUIACTHHA HATPiBAEThCA €1eMEeHTOM 4. Y1op 2 oOMexye Xif 3aCyBKH 5
Npy PO3MHUKaHHI KOHTakTiB. JaHWii MexaHi3M He 3a0e3mnedye aBTOMaThuy-
HOT'O 3aMUKaHHS KOHTAKTIB MiCJsl OXOJIOMKEHHS OiMeTaneBoi IUIaCTHUHHU.
IToBepHEHHS penie y MOYaTKOBE MOJOXKEHHS 3A1HCHIOETHCSI BPYUHY HATHC-
KaHHSIM Ha KHOTKY 6, 10 KOMIUIEKTY€EThCS TPY>KUHOO 7.

3a I0IOMOTOI0 PETYJIIOBAILHOTO BayKeJIs 8 3MIHIOETHCS BiJICTaHb, HA
Ky Ma€ TpOTHyTHCs OiMeTraneBa IIIACTHHA, 100 3BUIBHHUTH 3aCyBKY 5.
Yum Oinplie BiACTaHb X, TAM OUTBIIMK CTPYM B HarpiBallbHOMY €JIEMEHTI,
NP SIKOMY peJie CIpaIbOBY€ 3a OJIMH 1 TOM ke Jac.

PoGoTa MexaHi3My, 1110 300paxkeHa Ha PUCYHKY 4.2, ), aHaJIOTi4HA
po0OTi 3ralaHOTO MEXaHi3My.

[MnactuHyatuii eneMeHT 8 HarpiBae OiMeTalieBy ILIACTHHY 7, sKa
3TUHAIOYHCh, TTOBEPTAE paMKy 9, )KOPCTKO 3’€THAHY 3 TEPMOKOMIIEHCATO-
poMm 6. TepMOKOMIIEHCATOp CTUCKAE MPYKHUHY 4 1 3HIMA€E 3aCyBKy 5 3 yIo-
Py 2, 3BUILHUBIIY THM caMHM MpyXuHy 10, sika, BUIITOBXYIOYH Bropy i3o-
JSIIAHY TpaBepcy, po3iMKHE KOHTakTH 11. 3BOpPOTHE 3aMHUKAaHHS KOHTAKTIB
3IIHCHIOETHCS] BPYUHY HAaTHCKaHHSAM Ha TpaBepcy 1 (Imicist 0XoJoKeHHS
OimeTasieBoi MIACTHHM), IPH LILOMY 3aCyBKa 5 BCTAHOBIIOETHCS Ha y1op 2.
CTpyM ycTaBKHM pelie B HEBEJIMKOMY Jlialla30Hi peryroeThesl 3MiHOKO BifiC-
TaHi MK 3aCYBKOIO 5 i TEPMOKOMITEHCATOPOM 6 32 JOIMTOMOTOI TPUCTPOIO
EKCLEHTPHKA, 110 OCHAILCHUH MOKaXYukoM 3. IIpu moBopoTi mokaxkunka
yIop 2 NepeMilly€eThCsi, 3MIHIOIOYH BiZICTaHb BijJl 3aCYBKH 5 1O TEPMOKOM-
neHncaropa 6.
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TepMokommeHncaTop 6 sBisie COO00 3BUYANHY OiMeTaneBy IUIACTHHY
1 CIy’)KUTh AJIS1 3HW)KEHHS BIUIUBY TEMIIEpaTypu HaBKOJHMIIHBOIO CEpPENo-
BUIIIa Ha CTPYM YCTaBKHU peiie. 3i 3MiHOIO TeMIepaTypu HaBKOJIUIIHBOTO
CepeloBHILAa TEPMOKOMIICHCATOp BUTMHAETHCS B OiK, 3BOPOTHIM BUTHHY
OimerasieBoi Iu1acTUHU 7.

Y mexani3mi (pucyHOK 4.2, 8) pO3MUKAHHS KOHTAKTIB 2 3/1iHCHIOETh-
Csl TUNIACTUHYATOIO MPYKUHOI0 6, 3yCHJUIS SIKOI MpH 3rMHaHHI OiMeTaneBoi
IJIACTUHY 4 Ha TIeBHE 3HAYCHHS CTPHUOKOM 3MiHIOE CBiii Hampsmok. [lmac-
THHA 4 HarpiBa€TLCS €IEMEHTOM 5.

3aJe’KHO BiJl pO3TaIlyBaHHS yNopy 3 JaHWK MeXaHi3M MOKe MOBep-
TaTHCS Yy TIOYAaTKOBE IMOJIOKECHHSI aBTOMAaTUYHO TIPU OXOJIOJKEHHI IJIacTH-
HU 4. Baxxenem 1 3MIHIOETHCSI BUTHH MIPYXKUHH 6, 32 PaXyHOK 4OTO 3MiHIO-
€TBCS CTPYM, IIPH SIKOMY CIIPallboBYE perne. Jlo uncina OCHOBHUX HEJOJIKIB
TaKOr0 MEXaHI3My CJiJ BiTHECTH 3HMKCHHsSI HATUCKaHHS B KOHTAaKTI 2 B
3aJIeKHOCTI Bi/I BUTHHY OiMeTaeBOl IIIACTHHH 4.

Y mexani3Mmi (pucyHOK 4.2, 2) Ipu HarpiBaHHI 32 paXyHOK elleMeHTa
4 fiMeTaneBa IiacTWHA 3 CrOYaTKy BUOpAMISAEThes. [Ipy npoMy mmaHka 5
BIIXHJISIETHC, 1 IPYX)UHA 2 po3TaryeThes. [licms Toro, sk mmacTuHa 3 mod-
HE TPOTWHATHCA y 3BOPOTHUH OiK, ii 3yCHIIIs CHiBHamae 3 3yCHIUIAM TIpY-
JKUHU 2 1 BiIOYBa€ThCs IIBUAKHI BUTHH ITACTHHU 1 pO3MUKaHHS KOHTAKTIB
7. Ynop 6 oOMexye po3Xuil KOHTAKTIB, a 3a JONMOMOI0 I'BuHTa 1 MOXKHA
3MIHIOBAaTH B MEBHUX MEXax CTPYyM CHpalbOBYBAaHHS pelie Ta Horo yaco -
CTPYMOBY XapaKTEPUCTHKY.

Y MexaHi3mi, 300pakeHOMY Ha PUCYHKY 4.2, 0), 3aJeXHO BiJ| BUTU-
Hy 0iMeTasneBoi IIaCTHHU 4 3MIHIOETHCS HAIIPSIMOK JIii TIPYKHUHH, 0 OyIa
MOTIEPETHBO CTUCHYTA 9, BITHOCHO Bici 00epTaHHS KOHTaKTHOI KOJOJKHU 1.
B xonogHOMy cTaHi Kpail TWIaCTHHU 4 MPUTHCHYTHH 10 YHOpPY 8, 1 3yCHIUIS
npyXuHY OyJie AiITH Ha 3aMUKaHHS KOHTAakTiB 10. 3 HarpiBaHHSIM eleMeH-
Ta 5 BOHA pa3oM 3 BEPXHIM KpaeM NPYKUHU Oyjie 3THHATHCA B OiK yriopy 2.
Hanpsim 3ycnnns npyskuau 9 OyJie 3MiHIOBaTHCS, 1 BOHa Oy/ie JisITH Ha po-
3MHKaHHS KOHTAKTIB il Yac MEpexojy uepe3 IECHTPaJIbHy BIChOBY JIHIIO
Kostonku 1.

CrtpyM cripanbOBYBaHHSI pelie PErYIIOEThCS BakesleM 6, 110 mepec-
TaBJSEThCS 10 3y04YaTOMy CEKTOpY 7, (PiKCyrOTh #oro mnojoxkeHHs. [Ipu
TepecyBaHHI Baxkest 6 3MiHIOETHCSI BUTHH OiMETalIeBOT IUIACTHHHU.

[loBepHEHHS pene B MOYATKOBE TOJIOKEHHS MOXKE CTAaTHCSI aBTOMa-
THYHO IPH OXOJIOpKEHHI utactuHu. OnHak, Ko npuopatu ymop 11, To
NPY CIIPallbOBYBaHHI KOHTAKTHA KOJIOJKA MOYE MOBEPHYTHUCS TaK, IIO IO-
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BEPHEHHsI B IIOYAaTKOBE IIOJIOKEHHsI OyAe HEMOXKIHMBO. Y KOHCTPYKIISIX
TaKUX pelre rmepeadadcHa KHOKA MTOBEPHEHHS 3.

Mexanizm B. A. OmnekciiBcbkoro (pucyHok 4.2, ¢) sBIs€ COOO0
KOHCTPYKTHBHE MO€THAHHS OiMeTajeBoro eneMeHrta 1 i3 ctpubarouoro Ko-
HTaKTHOIO Tpymoro 5. B xomogromy crani OiMeTaneBa IIacTHHA MPHUTHC-
HyTa JI0 BEPXHBOTO YIOPY 2 IIIOCKOIO MPYXHHOI-PECOPKOI0 3, sKa JIpy-
THM KpaeM 371HCHIOE HATUCKAHHS B KOHTakTi 5. Pecopka Moxke BUIBHO MO-
BEpPTATHUCS B MICISIX 11 KPIIUICHHS J0 TUTACTHHH Ta KOJIOJKH 3 KOHTaKTaMH.
3 HarpiBoM OiMeTaneBoi IJIACTHHH, ii 3yCHIUISA HA KiHII J0Ja€ 3yCHUIUIsI pe-
COpPKH, 1 IJTacCTUHA MOYHE BUTUHATHUCH. SIK TIBKK Kpail pecopKH, 3aKpirmie-
HUH Ha MJIACTWHI, ONMHUTHCS HIKYE Kpast, SIKUI 3aKpilUIeHUI Ha KOHTaKT-
Hill KOOI, BiZOyIeTHCS pO3MUKAHHS KOHTAKTIB.

Pyxomuii koHTaKT OyAe MPUTUCHYTHH pecopKoloi a0 ymopy 4. 3a-
JISKHO BiJl pO3TaIllyBaHHS yrnopy 4 MexaHi3M OyJie 3py4YHUM MOBEPHEHHIM
ab0 3 caM03BOpOTOM. SIKIIO yrmop 4 po3TalmoBaHU HIDKYE HiXK yIop 2, TO
IIPY OXOJIO[PKEHHI IJIACTUHM BiOYIETHCSl aBTOMATHYHE 3aMUKAHHS KOHTa-
KTiB 5. B iHIIOMY BHIaJKy MOJIMBE JIMIIE pyYyHE TIOBEPHEHHS Y MOYAaTKO-
Be monoxeHHsd. Cuma cTpyMy CHpanbOBYBaHHS B MeXaHi3Mi
B.JI. OnexciiBCbKOTO peryiroeTsesi 3MIiHOK TOBKUHU pecopku 3. C 1miero
METOI0 Ha KpasiX PecOpKU 3pOOJIEHO JEKiTbKa CIeliallbHUX MPOCeUeK, 3a
JIOTIOMOTOI0 SIKUX BOHA HATATYETHhCS HA BUCTYNHU OiMeTaneBol IUIACTHHU 1,
a TaKOXK KOHTaKTHOT KOJIOAKH 6.

OcHOBHa XapaKTEepPHUCTHKA TEIUIOBUX pelie — iX 4aCOCTPyMOBa Xapak-
TEPUCTHKA, IO MOKA3YE, K 3MIHIOETHCS Yac CIPaIbOBYBaHHS B 3aJIEKHOC-
Ti 3MiHHM CTPYMY B KOJi. Y 3araJlbHOMy BHIIaJIKy 4YaCOCTPYMOBA XapaKTepH-
CTHKa Mae rinepOoiuHuil xapakTep. 3axUCT eNeKTPUIHUX HPUCTPOIB Bif-
OyZeThCsl B TOMY BUMAJIKY, KOJM 4aCOCTPYMOBA XapaKTEPHCTHKA TETIIOBO-
TO peJie pO3TallOBYEThCS TPOXU HUXKYE 3aXUCHOI XapaKTEPUCTHKH EIEeKT-
PUYHOTO IPUCTPOIO HA BCHOMY Jiana3oHi MOXJIMBHUX CTPYMIB IepeBaHTa-
JKEHHSI.

Jisl 3aXHCTy eNEKTPHYHOTO MPHUCTPOIO BiJI CTPYMOBOTO NEpEeBaHTA-
JKEHHsl IIMPOKE 3aCTOCYBaHHA 3HaWIuM TersioBi pene tumiB TPA, TPB,
TPIL, PT, TPH, TPT.

Pene TPA cnyxuTh Asl 3aXUCTY JBHUTYHIB Majoi Ta cepeHbOI 1o-
TY>KHOCTEH 3MIHHOTO 1 MOCTIHHOTO CTPYMiB 3a BaKKUX YMOB IYCKY (TpH-
BaIM{ MyCKOBUH PEXKM, BeJTMKA KPAaTHICTh IMyCKOBOTO cTpyMy). Bumycka-
€ThCS J10 23-X BUKOHAHb HA HOMIHAJIBHI cTpyMu 7... 215 A.
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Pucynok 4.2 — Ecki3u OiMeTalieBUX MEXaHI3MiB TEIJIOBHX pelie:

a, 6 — MEXaHi3MH 13 3aCyBKOI0, 110 3BIJIBHAETHCS; 6 — MEXaHI3MH 31 CTPHOAIOYNM
KOHTAaKTOM; ¢ — MEXaHi3M 3i cTprOalovoro 6iMeTaleBOIO UIACTHHOIO;
0 — MeXaHi3M 3i 3MiHOIO HAMPSAMKY CHJIM LIIIHAPUIHOT IPYKUHH;
e — MexaHi3m B. A. OnekciiBcbkoro.

Pene TPB ciyxuthb 1 3aXHCTy IBUTYHIB 3 JIETKUMH YMOBaMH ITyC-
Ky. Bunyckaetbes 1o 20-T BUKOHaHb HAa HOMiHaJIBHI cTpyMH 7... 200 A.

Pene TPA i TPB marote koMOiHOBaHYy cHCTEMY HarpiBy 3 IUIOCKUMHU
HIXpPOMOBHMH HarpiBaJIbHUMHU €JIEeMEHTaMH, 110 3'€JJHaHi mapajensHo 3 0i-
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MeTaseBoro actuHoro. [lounnraroun 3 50 A i BHIIE, 3aCTOCOBYIOTHCS TIIy-
HTH, SKi TiAKII0YaI0THCS 30BHI MapaiensHo MMakeTy OiMeTalieBuX i HiXpo-
MoBUX TutacTuH. LIlyHTH MaloTh JeB'SIThb BUKOHAHb, OJHAKOBUX U peie
tunis TPA i TPB.

B sixocTi GiMeTaneBoro MexaHi3My B pejie WX THITIB IPUHHATHN Me-
xaHi3M B.A. OnekciiBcbkoro (prucyHoK 4.2, e), 1m0 3a0be3neuye NOBEpHEHHS
y MOYaTKOBE IOJIOKEHHS MICIsl CIIPalbOBYBaHHS MPOTATOM He Oinblie 3
xBuH. KoHTakTH pene 3a0e3meuyroTh BiIKIIOYeHH cTpyMy A0 1 A mpu
220 mnocrtiitaoro ctpymy i 10 A npu 380 B 3minHOTO cTpy™My. Posramry-
BaHHsI peJie Ha PUCTPOT TOBUTBHE.

Pene cepii PT (PT-1 i PT-3) € amaparamu B OiIBIIOCTI BiZKPUTOTO
BukoHaHHS (pene PT-1 Mae Takox 1 3aKkpuTe BUKOHAHHS) 3 HEMPSIMOIO CHC-
TEMOIO HarpiBaHHs. [[pHHIMIOBUI MPHUCTpili MexaHi3My penie wi€i cepii €
AHAJIOTIYHUI MeXaHi3My, NoKa3aHoMy Ha pucyHKy 4.2, a). llupoke pery-
JIOBaHHS CTPYMY CIIPAIlbOBYBaHHS MPOBOIUTHCS 3aMIHOIO HArpiBaJbHOTO
eneMmeHTa 4 pene. YChOro BUTOTOBISEThCS 56 HOMEPIB HArpiBaJbHUX elle-
MEHTIB Ha HoMmiHanbHi ctpymu 0,64...40 A. BubGip HeoOximHoro Homepa
HarpiBaJIbHOTO €JIeMEHTa 3IHCHIOETHCS 3a CHemiaabHOoI Tadmmiero. Pene
HE CIIPAIlbOBYE MPH IYCKY EIECKTPOJBHUTYHIB, III0 MAIOTh KPATHICTh IyCKO-
Boro ctpymy K =7 i TpuBainicts mycky 1,5 ¢, y ToMy BUIIaJIKy, KOJIU JIO 1
MICIIsl MyCKY €JIeKTPOABHUIYHA Yepe3 pesie MPOTIKae CTPyM, IO JOPIBHIOE
HOMIHAJIBHOMY CTPyMy LIbOTO HarpiBada.

Temnosi pene cepii TPII Ha ctpymu 1...600 A B 6inbiocti BUNIaIkiB
BUKOPUCTOBYIOTHCSI B MarHiTHUX Iyckadax Tumy [IA. BoHu BuUroTOBIS-
I0TBCSI OJTHOIIONIFOCHMMHU Ha HOMiHaJbHI cTpymH 25, 60, 80, 150, 600 A.
[TpuHIMTIOBHIA TTPHUCTPiH GiMETATIYHOTO MEXaHI3My 300paK€HO Ha PUCYH-
Ky 4.2, 0). Pene TPII (3a Bunsitkom TPII-600, mo He Mae HarpiBada) ma-
I0Th KOMOIHOBaHMI HarpiB. 3'€JHaHHS OiIMeTaJIeBOI MJIACTUHM Ta HarpiBaya
BUKOHYETHCS MapayesibHuM. [1oBibHE 3MiHEHHSI CTPyMy CHpallbOBYBaHHS
B Mexax (0,75...1,25) |H npoBOAUTHLCS IEPEBOJOM MPYKUHHOTO BaXKEIIs 10
3y04acToMy CEKTOpY, 110 (iKCye HOro mojoKeHHs. BuIbIl mupoke 3Mi-
HEHHSI CTPYMY YCTaBKHM NPOBOJUTHCS 3aMiHOIO HarpiBaJIbHOI'O €JIEMEHTA.
Kono kepyBaHHs MOKe BUKOHYBATHCS 3 OJHUM PO3MUKaIOUMMHU a0 3 OJI-
HUM 3aMHUKAl04YUM KOHTAKTOM. KOHTaKTH JOMYyCKalOTh PO3MHUKaHHS KOJa
3MiHHOTO cTpymy Harpyroro g0 500 B i ctpymom mo 10 A i kona mocriii-
Horo ctpymy Hampyroro U = 220 B i ctpymom | = 0,5 A. Temnosi pene
cepii TPH crpymamu 0,4...40 A nBoda3sHi 3 TEPMOKOMIICHCAIIIEH B OLIBIIIO-
CT1 BUTIQJIKIB BUKOPUCTOBYIOTHCSI B MarHiTHUX Imyckaudax cepii [IMU, T16 i
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ITA-300. Bci temoBi pede i€l cepii MarOTh HENIPSMUIN HArpiB 3a TOITOMO-
TOI0 TUTACTHHYACTUX HIXPOMOBHUX HarpiBadiB.

[Mpuniunosuit npuctpiii pene TPH nokaszano Ha pucysky 4.2, 0).

Pene TPH mae cumerpuyHe KOMIIOHOBKY JABOX TEIJIOBUX €JIEMEHTIB,
BKIIFOUEHNX y N1BI (pa3w TOJOBHOTO KOJIa eneKkTponBuryHa. llepembadeno
3aJIeKHUHM BIUIMB CTPYMY KOXKHOTO IOJFOCA HA MEXaHI3M, SIKHM 3aMHUKae
KOHTaKTH. PeryiroBaHHsS HOMIHAJIBHOTO CTPYMYy YCTaBKH 32 JOMOMOTOIO
EKCIIEHTPUKOBOTO TIPUCTPOIO TpoBaauThest B Mexax (0,75...1,25) |m.

Temmosi pene cepii TPT-100 Ha crpymu 1,75...550 A 3acTOCOBYIOTH-
Csl B MarHiTHUX myckavax Ty [IM i Mar"iTHUX cTaHUisx kepyBaHHs. Ce-
pist pene TPT-100 cknamaeTbes 3 M'SITH TUITIB, KOXKHUHN 3 SIKUX Ma€ sl BU-
koHaHb. Pene 1-ro tumy (okpim pene TPT-115) marote 6e3nocepenHiii Ha-
rpiB, a pene 2-ro, 3-ro i 4-ro Tumis, a Takok TPT-115 maroTh MmIocki Ha-
rpiBadi, sIKi JOJATKOBO MiAirpiBaloTh OiMeTaneBy IUTacTHHYy. HarpiBaui
MOXYTh OyTH BKJIFOUEHI 3 OiMETaleBOIO IUIACTHHOIO MOCIIOBHO, Iapae-
JHHO, TIOCITiOBHO-TIapalieNbHO. Pene 5-ro Ty HarpiBadiB He MalOTh i BH-
TOTOBJISIFOTHCSL Pa30M 3 TpaHC(HOPMATOPOM CTPYMY.

Enextpruuna cxema JUIsl 3HSTTS 4aCOCTPYMOBOI XapaKTEPUCTHKU J0-
CJIIJDKYBAaHOTO peJie ToKa3aHa Ha pUCYHKY 4.3.

VY cxemi mepenOaueHi YOTHPH pejie 3 OJHAKOBUMH HarpiBalbHUMH
enementamu KKO, KK1, KK2, KK3 3 MeTot0 nprcKOpeHHsI PoLecy 3HATTS
4yacocTpyMoBoOi xapaktepucTuku. HarpiBampauii enemeHnT KKO ciyxunth
JUTsI BUCTABJICHHST HEOOX1IHOTO 3HAYCHHS cTpyMy. YacocTpymMoBa xapakTe-
puctuka 3HimMaeThes Ha pene KK1, KK2, KK3.

4.3 IlixroToBKa 10 podoTH

[Mpu momamHil TArOTOBII 1O poOOTH CIIiji 03HAHOMUTHCS 3 Teope-
TUYHUMU TTUTaHHSIMHA, BUKIAJACHUMHA B IIIPO3/iT «3araiibHi BiJOMOCTI 1
BHKOHATH 3arOTOBKY JI0 JIA00OpaTOpHOT poboTH. BoHa MicTHTh Ha3By pobo-
TH; METY poOOTH; CXeMy BKJIIOUYCHHS Ta 3aXMCTy €JIEKTPOJBUIYHA Bij Iie-
peBaHTaKEHB 3a JIOTIOMOTOK0 TEIJIOBUX PEJie; 3ar0TOBKY TaOJIHUII.
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4.4 Marepian, iHCTpyMeHTH, TPUJIATAH, 00JIaTHAHHS

Crenn 3 TermoBuMu pene turmy TPH-25 Ta opranamu xepyBaHHS 3Ti-
JHO 3 TPUHIMIIOBOIO E€JIEKTPUYHOI0 CXEMOI0 BUIMPOOYBaHB; 3'€IHYBabHI
MIPOBIAHUKY — 7 IIT.

4.5 MeToan4Hi BKa3iBKH

[ excriepuMeHTaIbHOr0 BU3HAUCHHS 4aCOCTPYMOBOI XapaKTepuc-
tuku pene tuiy TPH HeoOxinHo:

a) BUBECTH aBTOTpaHc(opMaTop Ha HyJIb;

0) mepeMuKay S MOCTAaBUTH B HYJILOBE MOJIOKCHHS, BKIIOUUTH aBTO-
Mmart SF;

B) BKJIIOUMTH KHONKY "Ilyck" i, MOBiIbHO 301TBLIYIOYH CTPYM 32 JI0-
MMOMOTOI0 aBTOTpaHcpopMaTopa, TOBECTH HOTO /IO 3HAYESHHSI BiIMTOBIAHO 10
tabmuiro 4.1 (o npunaxy PA 4 nokaszaHHs cTpyMy MOMHOXKEHI Ha 3);

r) HaTUCcHYTH KHOnKy "CTOII";

I) mepemukad S mepeBectr B monokeHHsa "1". Ha peme KK1 runT
EKCIIEHTPHKA 3 BCTAHOBJICHUI KpalHE TIpaBe MOJOKESHHS (—);

€) TOKa3aHHS eJIEeKTPOCEKYHAOMipa 3BECTH Ha HyJb. HaTucHyTH
kHomky "ITYCK" i cTexxuTH 3a NOKa3aHHSIMH eJIeKTPOCeKyHoMipa (OIuH
o0opoT ManeHbkoi crpinku csarae 10 ¢). ABrorpancdopmaropom T minr-
pUMYyBaTH BCTAHOBJICHE MOYATKOBE 3HAYCHHSI CTPYMY. 3aIllUCaTH TOKa3aH-
HSl eNIEKTPOCEKYHIOMipa B Tabmwmilto 4.1 micis Horo 3ynmuHKH TP CIIPAIbo-
BYBaHHI pee;

) mepemukad S nepeBectd B nojoxeHHs "2". Ha pene KK2 rBunt
eKCIIEHTPHKa BCTAHOBJCHWI B KpaiiHe miBe mosoxeHHs (+). [lokazanHs
€JIEKTPOCEKYH/IOMipa 3BECTH Ha HYJIb 1 IOBTOPUTH I1.0;

3) mepemukaud S nepeBectd B nosioxeHHs "0". BrmouuTu KHOIKY
"ITYCK" i BUCTaBUTH HOBE 3HAYECHHS CTPYMY 3Ti/IHO i3 Tabnmio 4.1.

K) MOBTOPUTH BUIPOOYBaHHS, MOYMHAIOYM 3 ILT), aje BXKE 3 pelie
PT3, eKCIEHTPHK SKOTO 30pPIEHTOBAHUI y KpaifHE MpaBe MOJI0KEHHS (—);

J) TIOBTOPIOBATH BHIPOOYBAHHS JUIS HOBHX 3HAa4€Hb CTPYMY, ITOYH-
HAIOYM 3 ILII. T) Ta X), MOCHIJJOBHO MPU IIbOMY HEPEKII0YATH TTOCIi0BHO
pene KK1 (a6o KK3 npu oxonomkenni KK1) ta KK2. [Toka3anHs 3aHOCH-
TH y Tabnuiio 4.1 y BiANOBIJHY CTPOUKY.
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Taomuus 4.1
ExcrieHTpuk I, A 6 8 10 12 15
y KpaiHbOMY
MOJIOKEeHHI () c
Ekcuentpuk A 6 8 10 12 15
y KpaliHbOMY :
oJI0KeHHi (+) c

4.6 3mict 3BiTY

4.6.1. Mera poboTH.

4.6.2. Cxema BKIIOYCHHS Ta 3aXHCTy €JIEKTPOJBHUTYHA Bif IepeBaH-
Ta’KeHb 3 JIOIOMOT 010 TEIJIOBHX pelle.

4.6.3. Pesynprati gocmimkens (quB. Tabmumo 4.1) i moOymoBaHi 1o
HHX 4aCOCTPYMOBI XapaKTEPUCTHKH.

4.6.4. BuBoau 1o po0oTi.

4.7 KoHTPOJIbHI MUTAHHS

4.7.1. Tlpunumn poOOTH TEIJIOBUX pelie (PUCYHOK 4.2).

4.7.2. SIxi BuaM HarpiBy OiMeTaNeBHX IUTACTUH 3aCTOCOBYIOTHCS B
TEIJIOBUX pene?

4.7.3. SIki marepiaiay 3aCTOCOBYIOTHCS JUIsi BUTOTOBIICHHSI OiMeTare-
BUX IUTACTUH?

4.7.4. Sk perymo€eTbcs CTPYM CHpalbOBYBaHHS TEIUIOBOTO pele 3
Oe3mocepeIHiM 1 HEMPSMUM HarpiBaHHAMHU y BEJIMKOMY i MaJIOMYy Jiarazo-
Hax?

4.7.5. Slxi BIIMBArOTh JOBXKWHA, TOBIIMHA 1 IIMpWHA IJIACTHHU Ha
3yCHJLJIS 1 POTHH IJIACTUHU?

4.7.6. SIxi BUMOTH TPE'SIBJISIOTHCS JI0 TEIUIOBUX peie?

4.7.7. yis 9oro HEOOXiTHHUIA TEPMOKOMIIETICATOP TEIJIOBOTO pelie i
K BiH Iparoe?

4.7.8. HapucyiiTe 1 NOSCHITH CXeMy 3aXHCTY €JIEKTPOJBUTYHA BiJl
NepeBaHTaXeHb 3a JOIMIOMOTOI0 TEIJIOBUX PeJie.

4.7.9. SIK y3roKyIOThCS YaCOCTPYMOBI XapaKTEPUCTUKU TEILJIOBOTO
peie i3 XxapaKTepUCTUKaMU 3aXHIIa€ MOTo 00'ekTa?
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5 JABOPATOPHA POBOTA Ne 13
ABTOMATHYHUI BUMHUKAY

TpuBainicTs 7a00paTOPHOro 3aHATTS — 2 TOAWHHU.
5.1 Meta podotu

Mertoro naboparopHoi poOOTH € BUBYUTH KOHCTPYKIIFO aBTOMAaTHY-
Horo Bumukaua All-50, npuHiunu podoTH i OyI0BY OKpEMUX HOTO eieMe-
HTIB, a TAKO)K €KCIICPUMEHTAILHO BU3HAYNTH POOOUi XapaKTEPUCTHKH PO3-
YeIUTIOBAYiB.

5.2 3araanHi BizomocTi

ABTOMaTHYHMI BUMHKa4 (aBTOMAT) — 1€ €JICKTPUYHUIA anapar, mpH-
3HAa4YeHUH IJI1 aBTOMAaTUYHOIO BUMHUKAHHS €JCKTPUYHUX KUI MPU BUHHK-
HEHHI aBapiifHOI CUTYaIlil, a TAKOX I HEYaCTHX OMEPATUBHUX KOMYTAIliit
CTpyMy HaBaHTa)XCHHs. ABTOMAaTH4HI BUMHKa4di BUKOHYIOTh (QyHKIIIT 3axu-
CTY eJeKTpooOIagHaHHs BiJl KOPOTKHX 3aMHUKaHb, IEPEBAHTAXKCHHS, HENIO-
MYCTUMOTO 3HM)KEHHsI 00 3HMKHEHHS HalpyrH. 3a JOIOMOIOI0 aBTOMAaTH-
YHHX BUMHKAUYiB BHKOHYIOTHCSI TAKOX OIEPAaTHUBHI KOMYyTallii Koja B Me-
’KaX HOMIHAQJIBHOIO HABAHTAKEHHS, iX HEPIJAKO BUKOPHCTOBYIOTH 3aMiCTh
MAarHiTHHX ITyCKauiB JAJIsl HEYaCTOTO MYCKYy aCHMHXPOHHMX JBUTYHiB. B Ta-
KOMY BWITaJKy BOHU 3aMiHIOIOTh TaKOX 3ar001’KHUKH, BUKOHYIOUH (yHK-
IO 3aXHUCTy eNEKTPOYCTAaHOBKH BijJl KOPOTKMX 3amMHKaHb. OCHOBHI mapa-
METpH aBTOMAaTHYHUX BUMHUKAiB TaKi:

a) HOMiHATHBHHN CTPYM;

0) HOMIHAaTHBHA HAIpyra;

B) MEXaHiYHa 1 KOMyTalliliHa 3HOCOCTIHKICTh, ajle HeoOXiTHO 3a3Ha-
YUTH, 110 aBTOMAaTUYHI BUMHKadi Y KUIbKICHOMY BiJJHOIIEHHI MalOTh 3HAY-
HO MCHIIYy MEXaHIYHYy i KOMYTaIliiiHy 3HOCOCTIHKICTh B TIOPIBHSHHI 3 KOH-
TaKTOPaMHU;

r) TpaHUYHa KOMYyTaliliHa COPOMOXKHICTD - 1I€ CHPOMOKHICTb aBTO-
MaTHYHUX BHMHUKAYiB HaJi{HO BUMHUKATH €JEKTPUYHE KOJO NpPU BUHHK-
HEHHI KOPOTKOTO 3aMHKaHHS, y KiIBKICHOMY BiJJHOIICHHI BOHA BH3HAaYae
MaKCHUMaJIbHE JIifoue 3HaYEeHHS CTPYyMY, K€ aBTOMAT CIIPOMOXKHUI Ha/IIHHO
BUMKHYTH, 3aJIMLIAI0YUCH y COPABHOMY 1 poOOTOCIIPOMOKHOMY CTaHi;
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Jl) Yac CHpanboByBaHHS (IIBHUIKOMISA): PO3PI3HAIOTH BIACHHN dYac
CIPaIbOBYBAHHS aBTOMATa, SIKUH SIBJIE€ COOO0 MPOMDKOK 4acy 3 MOMEHTY
MOYaTKy K.3. 0 MOYaTKy pO3MUKaHHS HOTO TOJIOBHUX KOHTAaKTIB, 8 TAKOX
MOBHUH Yac crpanboBYBaHHS (IO MOBHOTO BUMHKaHHS Koia), TOOTO Bpa-
XOBY€ TaKOX 4ac TOPIHHS TyTH.

Hait0inmbIm po3moBclomKeHi aBTOMaTHIHI BUMHKAYi, 10 SKUX HE BU-
CTaBISIIOTH OCOOJIMBI BUMOTH CTOCOBHO IIBHIKOJIi, L€ € yHiBepcalbHi Ta
YCTaHOBOYHI aBTOMATH, 4ac CIPallbOBYBaHHS SIKUX JEXHUTh y Mexax 10 -
100 mc. YHiBepcabHI aBTOMaTH HE MAIOTh 3aXMCHOTO KOPIIYCY i, SIK Tpa-
BUJIO, BCTAHOBIIOIOThCS Yy Madax HU3bKOI HANPYTH PO3MOAUILYMX MpH-
cTpoiB. BoHu MaroTh, 3a3BUYall, ABa BUAH 3aXUCTY: MAKCUMAJIBHO CTPYMO-
BUH 1 3aXWCT BiJl 3HUKHEHHS 200 3HIDKEHHS HANPYTH. Y CTAHOBOYHI aBTO-
MaTH MalOTh IIACTMACOBHUM 3aXUCHUH KOPIYC i MOXKYTh BCTaHOBIIOBATHCH
y TPOMaJICbKUX OYAiBISX 1 )KUTIOBUX MPUMILICHHSAX, BOHU MarOTh TUTBKH
MaKCHMAJIbHO CTPYMOBHM 3aXWCT. |HIMMX TPUHIMIIOBUX BIOMIH MiX YHi-
BEPCATBHUMHU 1 YCTAHOBOYHUMH aBTOMAaTaMU HEMAE.

JJis 3aXUCTy CHMJIOBHX HAIiBIPOBIIHUKOBHUX MPHJIAIIB 1 MPUCTPOIB
Ha iX 3acalli BUKOPHCTOBYIOThCA IIBUAKOJIIOYl aBTOMATHYHI BHMHKadi,
TOMY IIIO OTMPOKO PO3IMOBCIOKEH] YHIBEpCaabHI aBTOMATH HE MOXYTh 3a-
Oe3meunTH 1X 3aXMCT BHACHIAOK HEIOCTATHLOI IIBHAKOAII. BiracHuii yac
CIIPallbOBYBaHHS IIBUJIKOMIFOUYMX aBTOMaTiB ckiaaae 0,5...5 mMc; BoHu Ma-
I0Th BJIACTHUBICTH CTPYMOOOMEKEHHS IPH K.3.

OCHOBHMMU €JIEMEHTAMH aBTOMATUYHAX BUMHKAYIB €:

a) KOHTaKTHO-JYTOracHa CUCTEMA;

0) MexXaHi3M BIILHOTO PO3YEIUICHHS;

B) PO3YEIUIIOBadi IS 3aXUCTY €JEKTPOYCTATKYBaHHs BiJ] IE€peBaH-
TakKeHb T KOPOTKUX 3aMHUKAHb;

T) TIPUBOJ] - aBTOMAaTH 3 HOMiHaJIbHUM cTpyMoM Jo 100 A maroTh
pPYUYHE KEpyBaHHS;, aBTOMAaTH 3 OUIBIINM HOMiHAJBHUM CTPYMOM MaroThb
€JIEKTPOMArHITHUH a00 eNeKTPOIBUTYHHUH MPUBOJIH.

OnHUME 3 HaHOUIBII PO3NOBCIO/PKEHUX YCTAHOBOYHUX aBTOMATIB €
aBToMaTH4Hi BUMHKKadi cepii AIl-50 3 pydHuM KepyBaHHSAM, HOMiHAJIBHUM
ctpymoM 110 50 A, HoMiHanbHOIO Harpyroro 10 220 B (B xonax mocTiiHOro
ctpymy) i 1o 500 B (B konax 3miaHOro crpymy). ABtomaru cepii AIT-50
PO3PI3HAIOTHCA: 32 KUIBKICTIO MOJIIOCIB (IBOX- 1 TPHUIIONIOCHI); 32 HasBHicC-
TIO PO3YEILIIOBAaYiB MaKCUMAaJIbHOTO CTPYMy Ha KokHoMy moitoci (MT -
€JICKTPOMArHiTHi 1 TerioBi, M - enekrpoMarHitHi, T - TEIUIoBi); 3a HOMiHAa-
JILHUM CTPYMOM PO34eIlitoBauiB aBromatu cepii AIl-50 MaroTh BUKOHAHHS
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3a BCIM psAIOM cTaHAapTHHX 3Ha4eHb (1,6; 2,5; 4; 6,4; 10; 25; 40; 50 A); 3a
KPaTHICTIO CIIPalbOBYBaHHA BIJCIYKH (€JIEKTPOMArHiTHOTO PO3YEILIIOBA-
4a), HASBHICTIO JTOJIATKOBUX PO3YEILIIOBAYIB Ta iH.

[Mpeamerom nocnimkeHus y pooorti € apromat AIl-50-3MT — tpumno-
JIOCHUH, 3 PO3YiILTIOBaYeM MaKCUMAIIBHOTO cTpyMmy (M - elekTpoMarHiT-
HuM 1 T — TeroBWM), HOMIHATHBHHM CTPYMOM poO3dilDIioBada — 1,6 A,
CTPYMOM CHpanboBYBaHHs (YCTaBKOIO) BiJCiuKW, SKHH JopiBHIOE 11-
KpPaTHOMY 3HA4E€HHIO HOMIHATHBHOTO CTpyMy posderurioBada. KoHCTpyk-
THBHA CXeMa aBToMarTa Ioka3aHa Ha puc. 5.1.

ABTOMAT Ma€ IJIACTMACOBHUI KOpIyc 3, 3aKpirieHuid Ha LOKOIi 2, 1e
3MOHTOBAaHI BCl CKJIJIOBI aBTOMaTa: KOMYTYIOUill MPHUCTPiid, SIKUH CKiana-
€ThCS 3 HEPYXOMHUX 4 1 PyXOMHX KOHTAaKTiB 5; KHOMKA BKJIIOUEHHS 8, 1O
MOJIOKCHHIO 5IKO1 MOKe OyTH BH3HAuUCHE MOJOKEHHS KOHTAaKTIB (Ipu
BKITIOUEHOMY TIOJIO’KEHHI aBTOMAaTa KHOIKA BKIIFOYECHHS BTOIUICHA, P BU-
KITFOYEHOMY — BHCTYIIA€ 3 KPHWIIKH); AYTOTACHUW TIPHUCTPii, SAKUN SABISE
co00r0 JCI0HHI TPaTKH, MIO CKIANAIOTHCA 3 PALY CTaIbHUX OOMiTHEHHX
TUTACTHH 6 TOBIIMHOIO 2-3 MM 3 MOBITPSIHUMH MPOMIAPKAMH MK HUMHU.

MexaHi3M BITBHOTO pO3YerieHHs 7 3a0e3medye po3MUKaHHS KOHTa-
KTiB C ITOCTIHHOIO IMIBHKICTIO, HE3AIEKHOK BiJ MIBHUAKOCTI PyXy KHOIIKH
BuMHKaHHs 12. Bin 3a0e3mnedye Takox BiIKIIOUEHHs aBTOMATa MPH BKIIIO-
YEHHI MOT0 Ha HAsIBHE K.3. IPY HATUCHEHIM KHOIMI{ BKITFOUCHHS.

[puHIMI 1ii TETIOBUX PO3YEILTIOBAYMB | aHAJIOTIYHWI TPUHIUITY
nii teruioBux pese. Lli po3deruioBayl 3acTOCOBYHOTBHCS JIJISL 3aXUCTY BiJl
CTPYMIB MIEPEBAHTAKEHHS 3 BUTPUMKOIO Yacy, 1[0 Ma€ 3BOPOTHOIO 3aJIEK-
HICTB BiZl CTpyMy. s 3aXHCTy €IeKTPOIPUCTPOS YaCOCTPyMOBA XapaKTe-
PHCTHKA TEIUIOBOTO PO3YEIUIIOBAaYa aBTOMAaTa MAa€ PO3TAIIOBYBATHCS HUXK-
Ye TaKoi X XapaKTePUCTHKH 3aXUIIAEMOTO MPHUCTPOro. baxkaHo, mo0 BOHH
TN SIKOMOTa OJIMK4e ofiHa /10 ofHOI. [Ipy crpanboByBaHHI TETUIOBHIA
PO3YEILTIOBaY THCHE HA BUMUKAJIBHY IUIAHKY 11, BHAC/IIZOK 4Oro CHparnbo-
BY€ MEXaHi3M BUILHOTO PO3YCIUICHHS 1 PO3MHUKAE IOJIOBHI KOHTAKTH aBTO-
Mara.

EnextpomartiTHuil po3ueruiioBay SIBIS€ COOOI0 EJIEKTPOMArHiTHY
KOTylKy 10 3 pyxomuMm ocepisM. SIKIIO BEJMYKMHA CTPYMY JOCTaTHS JUIs
HOro crpanboBYBaHHS, OCEP/Is 3aTATYETHCS 1 TUCHE HA BUMUKAIBHY TUIAH-
Ky 11, sixa moB A3aHa 3 MEXaHI3MOM BIJILHOTO PO3YEIJICHHS, 1 TAKOXK PO3-
MHKA€ TOJIOBHI KOHTAKTH aBTOMATa.
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Pucynok 5.1 — KoHcTpyKkTHBHA cxeMa aBToMaTuiHoro Bumukada AT1-50

B aBtomaTti mepenbadeHa MOXKIUBICTD PETYJIIOBaHHS Y HEBEIMKUX
MEXKaxX YCTaBKH (CTpyMy CIIpallbOBYBaHHS) PO3UYEILIIOBAYIB 32 JOIOMOTOI0
Bakens 7, IKUi 00epTae BUMUKANBHY TUIaHKy 11.

5.3 Onmc 1abopaTOPHOTO CTEHILY

Ha numesiit gacTuHi naHemni 1a00paTOPHOTO CTEHIAa BCTAHOBIICHI aB-
tomar SF1, mo mOCHiKyeThCs, a TaKOXK JAEMOHCTpAIifHHUNA 3pa30K aBTO-
MaTa (0e3 IIacCTMacOBOTO KOPIYCY), AJisi BUBYCHHS KOHCTPYKIIi. PeanbHuit
aBTOMAT Ha KOYKHOMY TIOJIFOCI Ma€ TEIUIOBHIA 1 €IEKTPOMArHITHUI po3uen-
JIIOBaY, BKJIIOYEHI TOCIHIIOBHO 3 TOJIOBHUMH KOHTAaKTaMHU. AJie JJIsi BUKO-
HaHHS JIOCI/DKEHb aBTOMAT YaCTKOBO PEKOHCTPYHOBaHO: OJIMH 3 TIOJIOCIB
MICTUTh TIJIbKU TEIUIOBUH PO3YEILIIOBAY (€IeKTPOMArHITHHN BUIIYYEHO), a
JOPYTUH - TIIBKU €1eKTPOMarHiTHUHN (BUIIy4€HO TETIIOBHH).

[TpuHIKMIIOBA €JIEKTPUYHA CXEeMa JOCHIHKCHHS aBTOMATHYHOTO BH-
MHUKa4a HaJlaHa Ha PUCYHKY 5.2. Cxema MICTUTh CTaHJApTHHH OJIOK YKUB-
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JIEHHSI 1 TabopaTOpHY yCTaHOBKY, IO 3’ €IHYIOTHCS MK COOOIO 3a TOTIOMO-
TOI0 KOPOTKHX MPOBIAHMKIB. Permra cxemu 3i0paHa Ha 3BOPOTI J1abopaTop-
Hoi maHeni. [l BUMipIOBaHHS BJIACHOTO Yacy CIPalbOBYBaHHS aBTOMAara
BUKOPUCTOBYETHCS eJeKTpoMexaHiuHui cekyHnomip PT, BctaHoBneHuii Ha
naneni Onoka xuBieHHs. Komo aBromarta SF1, mo mgochimKyeTbes, KOMY-
TYETbCA MAKETHUM BUMHKadeM S1, HOro KOHTaKTaMH KOMYTY€ETHCS TaKOXK
KoJIO enekTpocekyHnomipa PT. 3a qomomMoror nmakeTHoro nepemukava S2
3MIHCHIOETHCS TIEPEMUKAHHS PO3YCTIIIOBATIB.

JKuBnenns mabopaTOpHOi CXeMH 3[IIHCHIOETHCSI BMUKaHHSM aBTOMa-
ta SF. PerymioBaHHS Hampyru >KMBJICHHS 3I1MCHIOETBCSA 3a JOMNOMOTOIO
aBroTpaHcopmaropa T, sKe MOMAETHCI B CXEMY 4Yepe3 3HIKYBATbLHHI
tparcdopmarop T1.

0~220 Bo
T
(2
=)

Pucynok 5.2 — EnekrpuyHa cxeMa JTOCITiDKEHHS aBTOMAaTa

5.4 3aBpanns

5.4.1 BuBUMTH KOHCTPYKILiIO aBTOMaTH4HOro BuMHKauya All-50, a
TaKOX TPHHIMI Jii HOro po3deruroBadiB. BU3HAYMTH 3a MACTOPTHUMHU
JAaHUMH HOMIHATHBHUN CTPYM pPO3YEILIIOBada i CTPyM CIPallbOBYBaHHS
BiZICIUKH.
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5.4.2 ExciepuMeHTaIBHO 3HATH YaCOCTPYMOBY XapaKTEPUCTHKY Te-
IUIOBOTO PO3YETIIIOBAYA.

5.4.3 ExcrniepuMeHTaIbHO BU3HAYUTH CTPYM 1 4Yac CIpalbOBYBaHHS
€JIEKTPOMArHiTHOTO Po3veruoBaya (BiACIUKH).

5.4.4 Ha migcraBi ekcliepuMEHTAIBHO OTPUMAHHX JaHUX MO0yTyBa-
TH 3aXHCHY XapaKTEPUCTHUKY JOCII/DKYEMOT0O aBTOMATa.

5.4.5 3pobuTHi BUCHOBKH TIO pOOOTI.

5.5. Meroau4Hi BKa3iBKH

5.5.1 Bukonanns . 5.4.1 3milCHIOETHCS IO ONMUCY KOHCTPYKIIii, IO
MOJIaHo y po3aiii "3aranpHi BiOMOCTI" Ta Ha IEMOHCTpAIiTHOMY 3pa3Ky,
110 3MOHTOBaHMI Ha 1a00paTOPHii MaHew .

5.5.2 [Ins 3HATTS 4aCOCTPYMOBOI XapaKTEPUCTUKU TEIUIOBOTO PO3-
YerIroBada HeoOXiIHO:

a) WIAKIIOYUTH Ja00paTOpHY YCTAaHOBKY OO0 OJIOKY >KHBICHHS,
3'€HABIIY 32 JIONIOMOTOK) KOPOTKHX IMPOBITHUKIB BIAMOBITHO TaKi KJIECMHU:
1-1, 4-4,10-10, 11-11, 21-21 i 22-22;

0) mepemukad S2, po3TalIOBaHUN Ha JJAOOPATOPHIN IMaHeNi BCTaHO-
BUTH y ToJoxkeHHs «1»; S1 —y monoxenns «OTKID»;

B) BCTAHOBUTH aBTOTPaHCPOPMATOP y HYJIbOBE MOJOKEHHS;

) yBIMKHYTH aBTomatr SF, po3TamioBaHuii Ha aHeNi 0JIOKa >KUBJICH-
Hsl, TPU [IbOMY TIOBUHHA 3arOpPiTUCS CUTHAJIbHA Jamiiouka HL,;

1) BUMHKad S| BCTAaHOBUTH y MoONOXeHHsT «Bkm» 1 3a momomororo
aBTOTpaHcopmaTopa T BCTAHOBUTH 3aJjaHE 3HAUYEHHS CTPYMY B MexXax
6...15 A 3rigHo 3 Tabnumro 5.1 (mo ammepmerpy PAS, posramoBaHoMy y
BEPXHIN YacTHUHI CTEH/a, HOro MOKa3aHHs Tpeda MOMHOXKYBATH Ha 3), Iic-
7151 9oro BcTaHOBUTH S1 y monoxeHHsT «OTKI;

€) YBIMKHYTH AoclimKyemuid apromat SF1, po3ramoBanuii Ha maHe-
J1i JTabOpaToOpHOT YCTAaHOBKH;

) BUBECTH ITOKa3aHHs ceKyHoMmipa PT y HyJbOBe NONOKEHHS, Tic-
JIs1 4OTO TepeMuKad S2 BCTAHOBHUTH Y MOJIOKEHHS «2», yBIMKHYTH S1 1 g0-
cimipKyBaty nmoka3aHas PT 10 cnpanboByBaHHS TEIUIOBOTO PO3YEILIIOBAYA
(omuH 000poT ManeHbkoi cTpinku PT ckimamae 10 c); AKio noka3aHHS aM-
nepMeTpa He BiNOBIJaI0Th BCTAHOBJIECHIH BEJIMYMHI CTPYMY, HEOOXiJHO 32
JOMOMOT010 aBToTpancopmaropa T ckoperyBatu HOro 1o 3aJaHOro 3Ha-
YEHHS;
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3) BUMKHYTH BUMHKa4 S1 i TaTH OXOJIOHYTH HarpiBadeBi TEIIOBOTO
pO3YeIuIIoBavYa BIPOIOBXK 3-5 XB.;

K) TMOBTOPHUTH TII. J)-3) TPH iHIIUX 3HAYEHHSIX CTPYMY, 3aHOCSUM
nokaszaufs PT mo tabmwmiro 5.1;

1) BUMKHYTH S1.

5.5.3 Jlnsg BUMIpIOBaHHS Yacy CHPaIllbOBYBaHHS €IEKTPOMArHITHOTO
po3UeIuIroBa4Ya HEOOXiTHO:

a) mepeMuKad S2 IMOCTaBUTH Y TIOJOKEHHS «1»;

0) yBiMxayTH Sl 1 32 momomoroto aBroTpancopmaropa T BcraHo-
BUTHU CTPYM CIIPAIFOBAHHS 3TiHO i3 MaCOPTHUMHY JaHUMHU aBTomata All-
50 (mo ammepmetpy PAS) i BumkHyTH S1;

Tabmuis 5.1 — Yac cripanibOByBaHHS TEIUIOBOTO PO3UCILIIOBAYA
KpartHicTb cTpymy nepeBaH-

I
TaXXCHHA, K= |_ 4 5 6 8

Yac cnpanboByBaHHS, C

B) MepeMuKkad S2 BCTAHOBUTH y IMOJIOXKEHHS "2" 1 BUBECTH Ha HYJb
nokazanus PT;

T) YBIMKHYTHU JOCTiKyemuii aBromart SF1;

1) S1 BcTaHOBUTH y MOJIOKEHHA «BKI», Ipu 1IbOMY MOBHHHO BiJ0Y-
TUCSI NIPAKTUYHO MUTTEBE aBTOMATHYHE BHMHUKAHHSA KOJia 3a JOINOMOTOIO
€JIEKTPOMArHiTHOTO PO3YeIlTIOBaya;

e) S1 BcraHoBUTH Y HONOKEHHS «OTKID,

) HE CKUJaro4M mokaszanb PT MOBTOPUTH TiI. T)-€) HE MeHIIe 5 pa-
3iB;

3) cepellHE 3HAYCHHS Yacy CIpalbOBYBaHHS €IEKTPOMArHiTHOTO Po-
3UYETUTIOBA4Ya BHU3HAYMTH, MOMUIMBIIM CYMapHHMH 4ac CHpalbOBYBaHHS Ha
KUIbKICTh BUMUKAHb.

5.5.4 Bumknytu S1, BctaHoBuTH aBTOTpaHchopmarop T y HyanoBe
MIOJIOKEHHS 1 BUMKHYTH aBToMaT SF.

5.5.5 ¥Y3romuTu oTpumMani naHi 3 BUKJIaadeM, Iicis 4Yoro po3iopaTu
CXEeMy.
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5.5.6 3axucHy XapaKTepUCTHKy aBTOMAara MOOYIyBaTH 3a JaHUMH
Tabmmii 5.1, BpaxoBy0UH MmapaMeTpu CIpalbOBYBaHHS TEILIOBOTO Ta €ie-
KTPOMAarHiTHOTO PO3YEILIIOBAYiB.

5.5.7 3BiT 10 MabopaTopHOi pOOOTH MOBHHEH MiCTHTH:

a) HalMEHyBaHHA Ta METy POOOTH;

0) BU3HA4YEHI MACMOPTHI aHi JOCIIHKYEMOTO aBTOMATa;

B) €JIEKTPUYHY CXeMY JA0ciiay (1abopaTopHa yCTaHOBKA);

T') eKCIIEpPIMEHTANTbHI JaHi y TabnuuHiil popwmi;

1) ToOyA0BaHy 3aXUCHY XapaKTEPUCTUKY aBTOMATa;

€) BUCHOBKH 110 poOOTi.

5.6 KontpoabHi nutanus

5.6.1 Jlnst woro mpu3HAYeHi aBTOMAaTW4HI BUMHKaui i siKi (yHKii
BOHU BUKOHYIOTB?

5.6.2 Ha3BiTh OCHOBHI mapamMeTpy aBTOMaTHYHIUX BUMUKAYIB.

5.6.3 Il{o Take rpaHu4HA KOMYTaIlii{Ha CIIPOMOXHICTh aBTOMaTa?

5.6.4 1o Take BiIacHui (MIOBHUIT) Yac CIIpallbOBYBaHHS aBTOMAaTa?

5.6.5 Jlnst 9oro nmpu3HaveHi MIBUAKOIIFOYI aBTOMAaTHYHI BUMHKadi?

5.6.6 Ha3BiTh OCHOBHI €IeMEHTH KOHCTPYKIIii aBTOMAaTHYHUX BUMH-
KadviB i iX MpU3HAYCHHS.

5.6.7 Y doMy mossira€ mpUHIUI POOOTH TEIUIOBUX (EIEKTPOMArHiT-
HUX) PO3YETLTIOBAYiB.

5.6.8 Ha3BiTh 0cOOIMBOCTI KOHCTPYKIi YCTAHOBOYHHX aBTOMATiB
cepii AII-50.

5.6.9 Sk 3pilicHIO€THCS TaciHHS IyTH B aBToMaTax cepii AI1-507

5.6.10 fxe npu3HaYeHHS Ma€ MEXaHi3M BUIBHOTO pPO3YCIIICHHS?
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6 IABOPATOPHA POBOTA Ne 14
MATHITHUHA ITYCKAY

TpuBazicTh 1a00PAaTOPHOrO 3aHATTS — 2 TOAMHU

6.1 Meta po6oTu

Tl'onoBHOIO MeTOI0 NMaboparopHOi pOOOTH € BHBYMUTH KOHCTPYKIIIIO
MarHiTHOrO ITycKada, a TAKOX MPHUHIIUIY JIii, TOOYI0BY 1 XapaKTEPUCTHKH
HOT0 OKpPEeMHX EJICMCHTIB.

6.2 3araabHi BizoMmocTi

MarniTHUH TycKad - Iie KOMYTAIiifHAN amapaT, Mpu3HAuYeHUH IS
YaCcTUX MYCKIB i BUMUKaHb aCHHXPOHHUX IBUTYHIB (A/]) ¢ KOpOTKO3aMK-
HEHHM POTOPOM. MarHiTHU# Myckad MiCTUTh y co0i, K MPaBHUJIO, TPHIIO-
JFOCHUI KOHTAKTOP 3MIiHHOTO CTpyMy 1 TemuioBe pene. [IpuHnnmoBa cxema
3amycKy i kepyBaHHS A/l 32 JOMOMOTOI0 MarHiTHOTO ITycKada IToKa3aHa Ha
pHucyHKYy 6.1.

82
31 T  KK2

1T T4
KM1... KM3

KK1 KK2

()

Pucynox 6.1 — Cxema mycky i KepyBaHHSI aCHHXPOHHOT'O JIBUTYHA

s 3aXMCTy Big KOPOTKHMX 3aMHKaHb B CXEMi BUKOPHUCTOBYIOTHCS
riaBki 3ano0ixHauky FU1, FU2 u FU3. Kono kepyBaHHsS MarHiTHOTO Iyc-
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Ka4a KMBUTHCS JIHIHHOIO HAIIPYTOI0, 110 MIOJAETHCS HA KEPYyEMUI ABUTYH
M. Tlyck nBuUTyHa 3AiHCHIOETHCS HATHCHEHHSM KHOMKH SBI («Ilyck»),
BHACITIZIOK YOTO OTPUMYE JKUBJICHHSI OOMOTKA €1eKTPOMAarHiTHOTO MPUBOAA
nyckada KM. Ilicist fioro cnpanboByBaHHS 3aMUKAIOTHCS TOJIOBHI KOHTAK-
1 myckada KM1-KM3, a takox gomomixkauii kouTakt KM4, skuit 3xiiic-
HIoe OnokyBaHHS (mryHTyBaHHS) KHOMKH SB1 («Ilyck»), ockimbku BOHa
Ma€ 3BOPOT Y IOYATKOBE MOJIOKEHHS TPH 3HATTI 3ycwiuis. Bumukanss
JIBUTYHA 3IIHCHIOETbCA HaTUCHEHHAM KHOmkH SB2 («Ctom»), BHACHTIIOK
4oro 3HiMaeThcs xuBieHHS 3 00MoTk KM. Ilicns cmparsoByBaHHS MpH-
BOJ/Ia PO3MUKAIOTLCS ToJioBHI KOHTakTH KM 1-KM3 1 nomoMi>kHUN KOHTaKT
KM4.

OCHOBHMMH NapaMeTpaMH KOHTaKTHOI CUCTEMH KOMYTaLiliHUX ama-
pariB, B TOMY YHCHi i KOHTAaKTOPiB MarHiTHUX IYCKa4iB € PO3XMWII 1 IPOBaI
KOHTAKTIB. PO3XWJI KOHTAKTIB - II¢ BiJICTaHb MiXK MIOBHICTIO PO3IMKHEHUMU
KoHTakTamHu. [IpoBai KOHTaKTIB - 1€ XiJI pyXOMOi CHCTEMH eJIeKTpOMarHiTa
MpH 3aMKHEHUX KOHTaKTaX, ad0 MUIIX, KW OM MPOMIIOB PyXOMHH KOH-
TaKT, SIKIIO0 3a0paTH HEPYXOMUH.

B marnitHux myckadax cepii [IMJL, sk mpaBmiio, He BUKOPHUCTOBY-
IOTHCS CTICMiaNbHI AYToracHi mpucTpoi. 'aciHHs AyTu B HUX 31HCHIOETHCS
3a paXxyHOK JIBOX IOCIIIJJOBHUX PO3PHBIB Ha KOXKHOMY IOJIIOCI, 110 3a0e3-
MEYy€EThCSI MICTKOBOIO KOHTaKTHOK) CHCTEMOIO Ta HEOOXiTHUM pPO3THHOM
KOHTaKTiB. Brcoka xoMmyTariifHa 3HOCOCTIMKICTh KOHTAKTOpa MarHiTHOTO
myckayda 3a0e3MeuyeThCsl TyrOCTINKMMH METaJOKepaMiYHUMU KOHTAKTHH-
MU HanaikaMmu 1 HeoOXiJJHUM MPOBAIIOM KOHTAKTIB.

B mporieci ekcrmyarariii 1oCUTh 94acTo BiOyBaeThcs OOpHUB OJNHIET 3
(a3 Hanpyru >KMBJICHHS, HANPHUKIAA, BHACIIJOK IEPErOpsSHHS OIHOTO 3
3aMo0KHUKIB TTpU 0THO(A3HOMY KOPOTKOMY 3aMUKaHHI. B Takomy Bumnaj-
Ky JIBUTYH TIPOJIOBXKY€ OTPUMYBAaTH JKHMBJIICHHS TUIBKH BiJl ABOX (a3, i
CTpYM B cTartopi pizko 3pocrae. 11{00 YHUKHYTH BUXOMY 31 CTPOIO BUTYHA
Mmae crpaitoBatu Temiosi pene KK1 ado KK2, koOHTakTH SKUX BUMHKAIOTh
KoJI0 0OMOTKH TTyckada KM 1 THM caMHM 3aXHIIIal0Th JABHTYH BiJI IIepeBaH-
TakeHHs. OCHOBHUM €JIEMEHTOM TEIUIOBOTO pejie € OiMeTaliyHa IUIacTHHa,
SKa CKJIAAEThCs 3 IBOX METANIB, SKI MalOTh Pi3HI TeMIepaTypHi Koedimie-
HTH JIIHIHHOTO po3UIMpeHHs. MeTas 3 OUIbIINM KOedilieHTOM JiHIHHOTO
PO3LIMPEHHS HA3MBAIOTh aKTUBHUM, 3 MAJIUM - TacUBHUM. [InactuHu >xop-
CTKO CKpiIJICH] Mi’ COOOIO Tapsiuo0 MPOKaTKO ado 3BaproBaHHIM. SIKIIO
3aKPINUTH HEMOPYIIHO OAMH KiHEIlb TaKOl IUIACTUHM 1 HArPITH, BiAOYA€Th-
Cs BUTHH IIACTUHU B OiK TacUBHOTO eneMenTa. CaMe Ie sSIBHIIE BUKOPHC-
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TOBYETHCSL B TEIJIOBUX pejie, TEPMOpPETYIsTOpax, Tomo. bimeranesi miac-
TUHHM MOXYTb HarpiBaTUCh €JNEKTPUYHUM CTPYMOM, IO IPOTIKAE IO IUIAC-
TuHax (Oe3mocepenHili HATPiB), a TAKOXK BiJ OKpPEMHX HarpiBajbHHX elie-
MEHTIB (HempsiMui HarpiB). B meskux amapaTax moegHyIOThCS Oe3mocepe-
IHIA Ta HeMpsMHUKM HarpiB (koMOiHOBaHUH HarpiB). OCHOBHUM HEIIOIKOM
TEIUIOBHUX DEJI€ € BIUIMB HAa CTPYM CIpalbOBYBAaHHS TEMIIEpaTypH HaBKO-
JUIIHBOTO cepeAoBuina. s Horo yHHKHEHHS B TEIUIOBHX pelie BUKOPHUC-
TOBYIOTh TEPMOKOMIIEHCATOp. Y HAMNpPOCTIIOMY BHUNAAKy BiH IpEACTaB-
nsie co00r0 3BHUAliHy OiMeTaseBy IUIACTHHY, SKa BUTHHAETHCS B OiK, MPo-
TWJIC)KHUN BUTHHY OCHOBHOI OiMeTaNeBOi INIaCTHHH.

OCHOBHOIO XapaKTEPHCTHKOIO TEIIOBOTO PeJie € IOro 4acocTpyMoBa
XapaKTepUCTUKA, SIKa MPEACTaBIsie COOOI0 3aJeKHICTh 4yacy CIpalbOBY-
BaHHSI peiie BiJ BEIMYMHH CTPYMY, SKHU MPOTIKAE MO HarpiBady. 3axuct
Oyze 3a0e3nedyBaTUCh JIMIIE Y TOMY BHIIQJIKY, KOJIM 4YaCOCTPyMOBa Xapak-
TEPUCTHKA TEIUIOBOI'O PEJie PO3TALLOBYETHCS HIDKYE 332 XapaKTEPUCTHKH
00" €KTy, IO 3aXHWIIAETHCS, HA BCHOMY Jiala3oHi MOXIJIMBHX IE€PEBaHTa-
JKeHb. TerioBe pelie He MOBUHHO CIIPAllbOBYBaTH MPH MOXIUBUX B €KC-
TUTyaTarlii TeXHOIOTIYHUX MEPEeBaHTAKECHHAX (HanpuKiIag mycky AJl).

[IpemmeToM mocimimkeHHs B NMaHili mabopaTopHiii poOOTi € MarHiT-
Uit myckau cepii [IMJI, npusnadenuii anst poOOTH B Mepeki 3MiHHOTO
CTpyMy Hanpyroro a0 660 B, npu HomiHaasHUX cTpymax Big 10 1o 200 A B
3aNIe)KHOCTI BiJl TUMOBHKOHAHHs. KoMyTariitHa 3HOCOCTIHKICTh ITyCKadiB
cepii [IMJI BU3HAYa€THCA KaTEropiero 3acTocyBaHHs i ckianae i 320-10°
1m0 2 108 mukmiB "BKITFOYEeHHS-BiqKTIOueHHS". CHCTEMAa TOJIOBHHX KOHTAK-
TIB MarHiTHOTO IycKaua, 1110 JOCIIKYEThCS B POOOTI, MICTUTh 3 TOJIIOCH;
cUCTeMa JIOTIOMIKHUX KOHTAKTiB BUKOHYETBCSI Y BUTIISII OKpeMoOro OJioka i
MOYKE€ MaTH B 3aJISKHOCTI BiJl TUIMIOBHUKOHAHHA 10 4 KOHTaKTiB. CTHKaHHS
TOJIOBHHX 1 JIOMIOMDKHMX KOHTAKTiB 3IMCHIOETHCS 33 JIOTIOMOTOIO €JIeKT-
POMarHiTHOTO MPUBOJA NpsSMOXoa0Boro tumy 3 L1-06pazHuM MarxitTomnpo-
BojioM. MarHiTHi myckaui cepii [IMJI KOMIUIEKTYIOTHCS TPUIIOIIOCHUM
terioBuM pene tuna PTJI, sxe mae TemneparypHuil KOMIeHcaTop, Mexa-
HI3M JUIS IPUCKOPEHOTO CIIpallbOByBaHHs pelie Ipu o0puBi (aszu, peryJis-
TOPOM CTPYMY HECIIPallbOBYBaHHS 1 pyYHHM 3BOPOTHUM MEXaHI3MOM.
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6.3 Onuc 1a60paTOPHOro CTEHAY

MarsiTHHH ycKad, 10 JOCITIKYETHCSA Pa3soM 3 IPUCTPOEM ISl BH-
MIpIOBaHHS PO3XUITY Ta MPOBaIy KOHTAKTIB, 3MOHTOBAHO Ha FE€THHAKCOBIi
naneni (pucyHok 6.2).

Pucynox 6.2 — 30BHIIIHIH BUrIA]] 1a00paTOPHOT yCTAaHOBKH

[TpuanMTIOBa cxema abopaToOpHOI YCTAaHOBKH HaJaHa Ha PHCYHKY
6.3. JlaboparopHa ycTaHOBKA IiJIKIIOYAETHCS 10 OJIOKY YKUBJICHHS KOPOT-
KAMHU TiepeMuukaMu. JKHUBJICHHSI CXEMH BiJIOYBAE€THCS MICHs BKJIIOYCHHS
aBTOMAaTUYHOIr0 BUMHKaya SF.

6.4 3aB1annsa

6.4.1 BuBYNTH KOHCTPYKIIil0 MarHitTHoro myckada cepii [IMJI i po-
00Ty cxemH IycKy 1 KepyBaHHA A/l 3a 10IIOMOro0 MarHiTHOIO IycKaya.

6.4.2 ExcriepuMeHTaIbHO BU3HAYUTH KOE(]Ili€EHTH 3BOPOTY 1 3amacy
MarHiTHOTO ITycKaya.

6.4.3 BumipsTH po3XWJI i MPOBaJI FOJOBHUX Ta JAOTIOMIKHUX KOHTAaK-
TIB Mar”iTHOI'O IMycKaya.

6.4.4 3HATH 4acOCTPYMOBY XapaKTepUCTHKY TerutoBoro pene PTJI i
noOyayBaTH ii rpadik.

6.4.5 3poOUTH BUCHOBKH IO POOOTI.
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6.5 MeToau4Hi BKa3iBKH

6.5.1 KoncTpykiito MaraiTHOro myckaua cepii [IMJI BuBumtu mo [1,
ctop. 326]. Cxema nycky A/l i ii pobora onucani y po3nini «6.1 3aranbHi
BiJTOMOCTI».

6.5.2 st BUKOHAHHS €KCIIEPUMEHTAIBHOI YACTHHHA POOOTH HEOOXi-
JTHO 310paTu cxemy, 3’enHaBiu kiemu 1-1, 2-2, 3-3, 4-4, 5-5, 10-10, 11-11,
21-21 u 22-22 nabopaTopHOi maHemi 1 cTeHaa 3 OJIOKOM JKUBJICHHS Ta BH-
MIpIOBaJIbHUMU NTPUIIAJaMH.

6.5.3 Jlnst BuKkoHaHH 1. 6.4.2 3aBJaHHSA HEOOXITHO:

a) BCTAaHOBUTHU aBTOTpaHchopmarop T y HyIbOBE MOIOKEHHS;

0) mepemukadi S1 1 S2 BctanoBuTH y monokeHHs "1"; S3, S41S5 -y
HYJIbOBE TOJIOKEHHST;

B) yBIMKHYTH aBToMaT SF, mpu mpoMy Mae 3aropiTHcs CHTHaJbHa
smammnouka HL;

T) TUTaBHO MiABHUIYIOYH HAIMPYTY 3a JOMOMOTOI0 aBTOTpaHChopMa-
topa T, 3adikcyBatu no npunaay PV2 Hampyry, sika Mpu3BOAUTE 0 BKJIIIO-
yeHHs KoHTakTopa UBKI;

) TUTABHO 3HIDKYIOYH HAmpyTry, 3adikcyBaTH HANPYTy, IPH SIKOi KO-
HTAaKTOp MarHiTHOTO MycKaya BUKITIOYaeThesi UBHKI;

€) BCTaHOBUTH aBTOTpaHchopmarop T y HyIbOBE TOJOKEHHS 1 BUM-
KHyTH aBTOMar SF;

) KoeilieHTH 3BOPOTY 1 3a1acy BU3HAYHUTH 32 HOPMYIIOI0

3) OTpuMaHi JlaHi 3aHecTr A0 Tabiumo 6.1.

Tabmuns 6.1 — IlapameTpu BKITIOYESHHS U BiIKIIIOUYEHHS] KOHTAKTOpa

Uski,B Usuki,B Un,B K3B K3

6.5.4 Jlns BukoHaHHA 1. 6.4.3 3aBHaHHsA HEOOXITHO BCTAHOBUTH IIC-
pemukadi S1 - S5 y HyJIbOBE MOJIOXKEHHS, YBIMKHYTH aBTomar SF i BcTaHo-
BUTH 3a J0MOMOror aBTorpanchopmaropa T Hampyry 220 B (o npunamy
PV2).
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6.5.5 BusHaveHHS pO3XIITY KOHTAKTIB 3/IHCHIOETHCS y Takiil mocii-
JIOBHOCTI!

a) mepeMuKayd S3 BCTAHOBUTH Y TOJIOKEHHS «2»;

0) BiakpyTuTH cTonopuuii rBUHT 10 (auB. puc.6.2) i moBecTH pyxo-
My TpaBepcy 8 710 MarHiTHOro myckada (10 CTHKAaHHsI IITOKa 4 3 TPaBepCOIO
KOHTaKTOTpHMaua 3);

B) cronopHuM rBuHTOM 10 3adikcyBatu pyxoMy Tpasepcy §;

) obepTaroun 001I0K iHANKATOpa MepeMilieHHs 6, BCTAHOBUTH HYJIb
MPOTH HOTO CTPIIIKH;

n) obepTatoun TBUHT 11 32 4acOBOIO CTPLIKOIO, TPOBECTH BiAJIIK PoO-
3XMITY 32 HIKAJIOK0 iHAWKATOpa A0 3aropsiHHs curHaneHux Jamn HL1, HL2 i
HL3, 3an0Csan oTpuMaHi gani 1o Tabmuti 6.2.

6.5.6 Po3xunn monomikaux kKoHTakTiB KM4, KM5 i KM7, a Takox
MPOBaJl IOTMIOMI>KHOTO KOHTakTy KM6 mpoBecTH aHaori4HO, IIOCTaBUBIIN
nepemukad S3 y monoxkernHs "1". Otpumani nanHi 3aHectu 10 Tadmuo 6.2.

6.5.7 Bu3HaueHHS pOBaITy TOJIOBHUX KOHTAKTIiB 3/IIHCHIOETHCS B Ta-
Kill IOCIIIZIOBHOCT:

a) mepeMuKad S2 MOCTaBUTH y MONOXKEHHS «1y», a mepemukad S3 y
ITOJIOKEHHS «2»;

0) YBIMKHYTH IycKay, TIOCTaBUBIIM TepeMukad Sl y MOJoKeHHS
«2»;

Tabmuus 6.2 — BennuuHu po3THHY i POBATy TOJIOBHUX 1 JIOTTOMIXK-
HUX KOHTaKTiB

['o/10BHI KOHTAKTH JlormoMi>KHI KOHTaKTH
Hapavetprt | yony | kM2 | KM3 | KM4 | KMS Kév[ KM7
Poszxun
KOHTAaKTiB, MM
[IpoBan

KOHTAaKTiB, MM

B) JIOBECTH PYXOMy TpaBepcy 8 (IMB. PUCYHOK 6.2) 0 CTHKaHHS
mToka 4 3 TpaBepCcOK KOHTAaKTOTpuMada 3 W 3adikcyBaTH ii CTOMOPHUM
rBuHTOM 10;

T) IHAMKATOP TIepeMilllecHHs] 6 BCTAHOBUTH HA HYJIb, TBUHTOM 11 j0-
BecTH mToBxad 10 10 31TKHEHHS 31 IIITOKOM 7;
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1) BUMKHYTH ITyCKad, ITOCTaBHBIIN IepeMHKad S| y TOJIOKEHHS
«0»;

e) obeprarouu rBUHT 11 MpoTH YacoBoi CTpisky, 3adikcyBaTu MoKa-
3aHHS IHAMKATOpa MEePEeMillicHHs] B MOMEHT 3racanHs samn HL, HL.1, HL.2 i
HL3;

’K) OTpHMaHI JaHi 3aHECTH 10 Tadauio 6.2.

6.5.8 IIpoBanu nomnomixkaux kKoHTakTiB KM4, KM5 1 KM7, a Takox
po3xuin KM6 BH3HAYNTH aHAJOTIYHO, BCTAHOBHUBIIM MEepeMHUKad S3 y 10-
noxxeHHs «1».

6.5.9 Bukonanns 1. 6.4.4 3aBaaHHS 3IHCHIOETHCS Y TaKil TOCHTIIO-
BHOCTH:

a) mepeMukad S| BCTaHOBUTH Y TOJIOKEHHS «2»; mepeMukadi S2 ,
S3Tta S4 - y nonoxenns «0», a mepemukau S5 - y monoxxeHHs «0»,

0) BCTAHOBUTH TEILJIOBE PeJie y TOYATKOBE MOJIOKCHHS, HATHUCHYBIIIH
KHOIIKY 13 TerioBoro pese (IuB. pUCYHOK 6.2);

B) 3a JomoMoror amToTpaHchopmaropa T BCTaHOBUTH HAINpPyTy
220 B (mo npunany PV2);

) IepeMuKad S2 MOCTaBUTH Y MOJIOKEHHS «2%», a S4 - y MONoKeHHS
«1»; cCKHHYTH TIOKa3aHHS elneKkTpoceKyHaoMipa PT y HyibOBe MonoKeHHS;

Jl) BCTAHOBHUTH TepeMukad S1 y monokeHHs «2» 1 o npunaay PAS
(ammepmetp 3MiHHOTO cTpyMy 10 A) 3adikcyBaTH BETUUMHY CTPYyMY Tepe-
BaHTa)KCHHS;

€) Tichs chpalboBYBaHHS TEIJIOBOTO pelie 3adikcyBaTu MOKa3aHHs
eJIeKTpOoCceKyHIoMipa (0JJUH 000POT MaleHbKOT cTpiikH - 10 c);

’K) BCTAHOBHUTH nepeMukad S1 y monoxenHs «0»;

3) JaTH MOXJIMBICTH OXOJIOHYTH TEIJIOBOMY pelie BIPOIOBXK 5-8
XBHJIMH, MICIISI YOTO BCTAHOBUTH HOT'O y MOYATKOBE MOJOKEHHS KHOIKOIO
13 (nuB. pucyHok 6.2);

K) BCTAHOBHUTH IepeMHKad S4 y MOJIOKEHHA «2», S1 epeMUKHYyTH y
MOJIOKEHHS «2)» 1 TIOBTOPUTH JIOCIIJ] IPH HOBOMY 3HAY€HHI CTpyMy Iepe-
BaHTAXKCHHS;

JI) BCTAaHOBUTH NiepeMukay S4 y nonoxxkeHHs «0» 1 3HITH 1€ AB1 TOY-
KA YacCOCTPYMOBOI XapaKTEPUCTHKH, BCTAHOBJIIOIOUM MOYEPrOBO MEPEMU-
ka4 S5 y monoxkeHHs «1» Ta «2»;

M) YacOCTPYMOBY XapaKTEPHCTHKY MOOYAyBaTH y BiJHOCHUX OJH-
HHILSIX
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6 —f L
cap |
y

ze | — BemmumMHA CTPyMy HepeBaHTaXKEHHS i1 9ac MPOBEACHHS EKCIie-
PUMECHTY;
Iy - cTpy™m ycTaBKH cIipanibOBYBaHHS TETLIOBOTO pele.

6.5.10 3BiT 10 MaOOPaTOPHOI POOOTH MTOBUHEH MICTUTH:

a) MeTy poOOTH Ta 3aBJIaHHS;

0) cxemy KepyBaHHS 1 3aXHUCTy aCHHXPOHHOTO JBUTYHA;

B) BU3HAYCHI KOe(iI[iEHTH 3BOPOTY 1 3amacy Iyckada;

T') pe3yJIbTaT BUMIipIOBaHHS PO3THHY i IPOBay KOHTAKTIB,

Jl) 9acOCTPYMOBa XapaKTEPUCTHKA y BUIJILAAI TaOmuIi i rpadivniit
opmi;

€) BUCHOBKH 110 po0OTi.

6.6 KonTpoJbHi nuTaHHsA

6.6.1 Lo Take MarHiTHHII TycKad 1 siKi (yHKIII1 BiH BUKOHYy€E?

6.6.2 TlosicHITh poOOTYy CXeMH IyCKy Ta 3axucty A/l 3a 70moMororo
MarHiTHOTO IycKaya.

6.6.3 1o Take po3xwi (MMpoBaji) KOHTAKTIB 1 IJIs 4OTO BiH MOTPiOeH?

6.6.4 Ha3BiTh OCHOBHiI BY37M MAarHiTHOTO MycCKada Ta MOSCHITH iX
MPU3HAYCHHS.

6.6.5 SIk 3MiACHIOETBCS TAaCiHHS €NEKTPUYHOL IYTH B KOHTAKTOPI Ma-
THITHOTO TycKayda Py BUMUKaHHI KoJia?

6.6.6 Slkum yrHOM 3JiHCHIOETBCS 3axucT AJ] Tpu mepeBaHTaKeH-
HX?

6.6.7 I1osICHITH IPUHIIMII il TETIOBOTO peJie.

6.6.8 Ha3BiTh OCHOBHI BY3JIM TEIUIOBOTO peJie Ta MOSACHITH iX MpH3-
HauYeHHS.

6.6.9 SIkuM YMHOM PeryIIIOETHCS YCTaBKa CTPyMY CIPallbOBYBaHHS
TETIOBOTO pesie?



68

7 TJABOPATOPHA POBOTA Ne 15
TUPUCTOPHUI KOHTAKTOP 3MIHHOT'O CTPYMY

TpusanicTh 1a00paTOPHOTO 3aHATTS — 2 TOUHU
7.1 Meta podoTu

BuBueHHs1 mpuHIHUIY POOOTH TUPUCTOPHUX MycKauiB. JlocmimkeHHs
01HO()a3HOTO TUPHUCTOPHOTO KOHTAKTOPA 3 ENIEKTPOMArHITHIUM 3aXHCTOM.

7.2 3araanHi BinomocTti

ITopsin 3 KOHTAKTHUMHM KOMYTaLUiHHUMHU anaparaM HPOMHUCIIOBICTIO
BUPOOJISIFOTBCS Ta €KCIUIyaTyIOThCSl B €JIEKTPOYCTaHOBKax armapaTd Ha Ha-
MiBIOPOBIIHUKOBUX MPHCTPOSX, 30KpeMa THPHCTOPHI KOHTaKTOpH. BoHu
BUKOPHUCTOBYIOTECSI IJIsl IyCKY, PEBEPCY Ta BIIKIIOUEHHS ACHHXPOHHHX
JBUTYHIB, IHIINX aKTUBHUX Ta aKTUBHO-1HIYKTUBHUX HAaBAHTAKCHb.

PoboTa TUpUCTOPHUX KOHTAKTOPIB 3aCHOBAaHA HA BIACTHUBOCTI THPH-
CTOpPIB B IIMPOKHX MEXaxX 3MIHIOBATH MPOBIIHICTb Ta 3HAXOJUTHUCH Y JBOX
CTaHax: BKJIIOYEHOMY Ta BUKJIIOUYEHOMY. BKiroueHHs TupHcTOopa 31iHCHIO-
€TbCS CUTHANAMH YIPaBIiHHS, a BIAKIIOYCHHS MPU 3HW)KEHHI aHOJHOTO
CTPpyMY 10 CTPYyMY BAEpXaHHS (MPAKTUYHO J0 HYJIHOBOT'O 3HAYEHHS). 30K-
peMa, B KoJIaX 3MiHHOTO CTpyMy Li€ BifOyBa€ThCs MPU MPUPOJHOMY Iepe-
X0l CTPYMy 4Yepe3 HyJIbOBE 3HaYCHHS. THPUCTOP MOXKE NPOBOAMTH CTPYM
BIIPOJIOBK OJIHOTO HAIBIEPIONy, TOMY JUISL YIPABIiHHS HABAHTAKECHHIM Y
KOXHIM (a3l amapary BMHKalOTh 1O JBa THPUCTOpA 3YCTPivyHO-
napanenbHO. THPUCTOPHI KOHTaKTOPH BUKOPHUCTOBYIOTH SIK ISl oAHO(A3-
HUX, Tak 1 ais Tpua3HUX HaBaHTAXKEHb, a BUKOHAHI MOXYTh OyTH Ha TH-
pHcTopax, ceMmicropax Ta JAiojax. BapiaHTH cXeM CHIIOBHX THPUCTOPHHUX
KITIOUiB Ha/laHi Ha pucyHkax 7.1 Ta 7.2.

KokHul 3 TUPHUCTOPIB MPOMYCKAE CTPYM Ha MPOTA3i OJJHOTO HAITiB-
nepiony, TOMy JAONMYCTHMHI CTpYM uepe3 HaBaHTaXXCHHS Ma€ Jiioye 3Ha-
YEHHS TaKe:

T
IH S \/E Imup

ae  lwp — JonmycTume cepeiHe 3HAYEHHs CTPYMY YEPE3 TUPUCTOP.
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Pucynok 7.1 — [IpuHnumianeHi cXxeMu 0qHO(a3HUX THPUCTOPHUX KITFOUIB
3MIHHOTO CTPyMy

Jist cxem i3 ceMicTOpaMy Ta THUPHCTOPAMH, LIO MPOBOISATH CTPYM
MIPOTSTOM JIBOX HAIIBIIEPiOAiB, JOMMYCTUMUN CTPYM HABAHTAKEHHS TaKHIA:

<=1,
2d2 "

MaxkcumanbHa 3BOPOTHA Hallpyra THPUCTOpa Mae OyTH HE MEHIIa 3a
aMIUTITYJHE 3HAaU€HHS HallpyT'H MEPEeXU:

U,, =K vJ2u,

ne K3 — xoedimieHT 3amacy, BpaxOBYHOUMH MOXKIIUBI KOMYTAIlifHI Tiepe-

HANpYKEHHS HAIIPY)KEHHS y MEPEexi.

i1 KOMYyTYIOUHX NPHUCTPOIB i3 3yCTpiYHO-TIApajeIbHUM BKIIOYEH-
HSIM THPHUCTOPIB, SIKE BUKOPHUCTOBYETHCS HAaHOUIBII 4YacTO, MPOCTHH Ta
e(eKTHUBHUN TPHUCTPId YNpPaBIiHHA MOXXe OyTH CTBOPEHHU IIISIXOM
3'€IHAHHS YMPABISIOYMX ENEKTPOMdiB 3 iX aHojamu (200 YIpaBJISIFOUUX
EJIIeKTPOJIIB MiXk c000I0, IO, 3 TOYKU 30py MIpOIEeCy, O TPHUBAE, Maike
€KBIBaJICHTHO) 3a JIOIOMOTOI0 OYJIb-SIKOT'O KITFoYa.



70

Wil

Wod o e T ATl T KR T

R

SRR —

Ve [V VS el Lveg L V3
vy iy M
VeI T VeI VES

Pucynox 7.2 — Cxema Tpuda3HUX THPUCTOPHHUX KIFOUiB 3MIHHOTO CTPYyMY

[Tpu upoMy aHOIHA Hampyra, IPUKJIaAeHa 10 TUPUCTOPIB, € JKepe-
JIOM IMITyJIbCIB KepyBaHHs. [IpuHIMIIOBa cXeMa TaKoro MPUCTPOIO Ha/aHa
Ha PUCYHKY 7.3.
[~ WE1
A | ¥D2 R K VD3 Z g
t — o
W4
]

Pucynok 7.3 — Cxema THPUCTOPHOTO KITFOYa

IIpu 3amukanHi kmowa K y HamiBmepiog MpoOBiTHOCTI THPUCTOpPA
VSI, nix piero Hanpyru >KUBJIECHHS MO3UTHUBHOI MOJIIPHOCTI Y KOJIi ynpaB-
JSIFOYOTO  eNIEKTPOJia IBOTO THUPUCTOpA IMiJe CTPYM TakUM KOJIOM:
A—-VD2—-R—K— VS1—-Z—B. [licng nocsirHeHHs CTpyMy Y IIbOMY KOJi
BEJIMYMHU, TOCTAaTHBOI [UIsl BKIIOUEHHs TupucTopa VS1, ocTanHii BKiIIOYa-
eTbesl. [lounHarouu 3 1IbOro MOMEHTY, Halpyra Ha THPHCTOPAx CTaE TaKOko,
IO JIOPIBHIOE TIPSIMOMY TMaJiHHIO HANPYT'H Ha TUpUcTopi VS1, ctpym y Ko-
71 KepyBaHHS MPAKTUYHO 3HUKAE, ajie THPUCTOP 3aIHIIAETHCS Y IPOBIAHO-
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My CTaHi 70 KiHI HamiBmepiomy. B kiHIi HamiBIepiogy cTpyM HaBaHTa-
JKEHHSI, IO MPOTIKae Kpi3b TUpHCTOpP VS1, 3MEHIyeThCsl IO HYJISI, Micis
YOro TUPUCTOP 3aKPUBAETHCA A0 HACTYIHOI MOAA4Yl YEPrOBOIO IMITYJIBCY
KepyBaHHs. B deproBuii HamiBmepioJ aHaJOTiuYHHMH mpolec BiaOyBaTH-
METhCS 3 THPUCTOPOM VS4,

Uepes kmou K mpoTikaroTh KOPOTKI IMITYJIBCH CTPYyMY, aMILTITyOa
SKHUX JOPIBHIOE 3HAUYEHHIO CTPYMY BKIIOYEHHS TUPUCTOPA, a 1X TPUBAIICTD
Mo’ke OyTH BH3Hau€Ha (JUI1 aKTHBHOTO HaBaHTa)XKEHH:) 32 POPMyIIO0:

IGKJZ(RJ’_RH)

t —larcsin
"o U

cMakce

YacoBuid TPOMIKOK MK MOYaTKOM HaMiBIEPiOJy Ta MOMEHTOM
BKJIIOUEHHS THPHCTOPa HAa3UBAETHCS KyTOM YIIpaBIiHHA TUpUcTOpa o. [lpu
KOMYyTallii HOMiHAJTPHUX HAaBaHTA)XCHb BEJIMYMHY O BCTAHOBIIOIOTH MiHi-
MasbHOMW. [Ipu mepeBaHTaXEHHSAX AJISl 3HIDKEHHSI CTPYMY 10 JOITYCTUMHX
BeIWYMH O 30inblryerbes. KpuBa cTpyMmy 3 aKTUBHMM HaBaHTa)KCHHAM
aHaJioriyHa KpUBiii HANPYTH HA HABAaHTAXXCHHI, pUCYHOK 7.4 a.

B konax 3 akTUBHO-iHAYKTHBHUM HaBaHTKEHHSIM CTPYM BiJICTa€ 1O
¢asi Bix HaIpyTH, 3aBASIKU I[bOMY KpHBa CTPYMY HE CITiBIIajac 3a (OpMOF0
3 KpUBOIO HaNpyrH Ha HaBaHTakeHHi. CTpyM MpOTIiKae W Micis mepexoy
HaNpYT'y Mepexi yepe3 HyJIbOBE 3HAYCHHS, BHACITIJIOK 4OTO Oe3cTpymMoBa
naysa CKOpO4y€eThes (pUCYHOK 7.4, 6).

Ilpu BUHUKHEHHI KOPOTKOTO 3aMHMKAaHHS BiJKIIOUEHHS KOMYTaTOpa
BUKOHYETBHCS 3HITTSM IMITYJIbCIB KEPYBaHHS 3 THPHCTOPIB, TOOTO BiJIKIIIO-
YEeHHSM 1X Kona ynpaBiiHHA. Yac BiIKIIIOUEHHsS CTPYMiB KOPOTKOTO 3aMU-
KaHHS THUPUCTOPHHUM KOMYTAaTOPOM MEHIIWI MOPIBHSHO 3 KOHTaKTHUM
anapaToM, OCKIJIbKH CTPYM Y TUPHUCTOPI NPHU BiJICYTHOCTI iMITyJIBCIB KEpy-
BaHHsI TPOTiKa€ MEHINIE OJHOTO MiBIEPioay Mepexi KuBieHHs. Jlo MoBHO-
r'0 Yacy BiAKIIIOYEHHs] KOPOTKOI'O 3aMUKaHHS BXOJUThH TAKOX 4ac CIpaubo-
BYBaHHS €JIEMEHTIB KOJIa 3aXHCTY.



Pucynox 7.4 — Hanpyru Ta cTpyMH, SIKi KOMYTYIOTbCSI THPUCTOPAMH:

a — IpY aKTUBHIM HaBaHTaKEHHI; O — MPU aKTUBHO-1HAYKTUBHOMY HaBaHTa)XCHHI;
6 — TIPH BIIKIIFOYEHHI KOPOTKOTO 3aMUKAHHS.

7.3 Onuc J1a60paTOPHOro CTEHAY

Ha naGoparopHOMy CTEHIi 3MOHTOBaHO THPUCTOPHHUI KOHTAKTOpP 3
€JIGKTPOMArHiTHUM 3aXHCTOM, CX€Ma SKOTrO0 HajaHa Ha PUCYHKY 7.5. Bin
CKJIaJJa€THCS 3 TUPUCTOPHOTO KIIIOYA, pelie 3aXUCTy, CHTHAJI3allii Ta HaBa-
HTQ)XEHHS, 10 CKJIAJaEThCs 3 PE3UCTOPIB Ta 1HIYKTUBHOCTEH. 3a J0MOMO-
roto nepemukauis SB1, S2, S3 MoxHa OTpUMaTH pi3HE 32 XapaKTepOM Ha-
BaHTAXXEHHS, Maike JI0 KOPOTKOTO 3aMUKaHHs. 3MiHHUM pe3ucTopom R2
MOJKHa y HEBEJHMKHX MEXaX PEryJloBaTH KyT BKJIIOUEHHS THPHUCTOPIB .
Ilomaya Hampyrd Ha THUPUCTOPHUM KOHTAKTOpP MPOBOJUTHCS aBTOMATOM
naboparopHoro croiny SF, BKIIFOUEHHS Ta BiJKIOYCHHS KOHTAKTOPa BUMH-
kadeM S5. Ilpu HOpManbHOMY pexHuMi pOOOTH CTPYM Teue 4epe3 THPUCTO-
pu, HaBaHTaXeHHS Ta o6MoTkH pene K1 ta K2, mpu npomy He BuKiIHUe X
cnparboByBaHHs. [Ipu mepeBantaxkeHHi crpamnboBye pene K1, ycraBka
SKOT'O BIIMIOBiIa€ CTPYMY MEpEBAaHTAKECHHSI.
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Pucynok 7.5 — Cxema THPHCTOPHOTO KOHTAKTOpa 3 EICKTPOMATHITHUM 3a-
XHCTOM

Kontaktn pene K1 BmukaroTs repkoHoBe pene K3, KOHTakTH SKOro
BMHUKAIOTh JIAMIIOUKY, 1[0 CUTHAJII3y€ MPO MEPEBAHTAKEHHS, Ta BMUKAIOTh
pesucrop R1 B k0710 ynpaBiiHHS TUPHCTOPIB.

BkitoueHHST 3MEHIIye CTpyM KEpyBaHHS THPHCTOPIB Ta 301IIbIIye
KyT KepyBaHHSI TUPUCTOPIB. Yac MPOBIJHOTO CTaHy THPHUCTOPIB 3MEHIIIY-
€TbCS, BHACIIZAOK YOTO Jif0ue 3HaYEeHHS CTPyMy B KoJi 3MeHuyeTbes. [lic-
JIS1 3HWOKEHHSI CTPYMY JI0 HOMIHaJIbHOTO 3HAYEHHsI CXeMa aBTOMAaTHYHO Be-
pTaeThes y movaTkoBuid crad. [Ipu 3amMukanHi kHONKK SB1 yTBOprOeThCs
PEKUM KOPOTKOT'O 3aMHKaHHS.

B ko1 mounHae NpoTiKaTH BEIUKUI CTPYyM, AOCTATHIHN Ui crpambo-
ByBaHHS pene K2, KOHTaKTH SIKOTO BMHKAaIOTh TepkoHOBe pene K4, sxe
YTPUMYETHCS y BKIIOUYEHOMY CTaHi 3a paXyHOK OJHOTO 31 CBOIX KOHTAaKTiB.
Pemra xonraktiB pene K4 Bmukae curnanbhy jamiy HL2 Ta po3mukae
KOJIO YIIPaBIIiHHS THPHUCTOPIB, ajieé TUPUCTOP, 3HAXOASYNCH Y BKIIOUYECHIM
CTaHi, MPOJIOBXKYE MPOBOJUTH CTPYM Y KOJIi JIO KiHIS HaIiBIIEpioay, TOOTO
— 710 3MCHLICHHS BEIUYMHHU CTpyMy 10 Hyis. [lpu mpomy BinOyBaeThcs
NPUPOJIHE BIIKIIOYEHHS TUPUCTOPA, BHACTIJOK YOTO KOJO BUMHKAETHCA.
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Jns moBepHeHHS cxeMH y poOodili cTaH HEOOXiIHO HATHCHYTH KHOIKY
SB4, mpu 11b0My BiJTHOBIIOETHCS KOJIO YIIPABIIHHSA KOHTaKkTamu pene K4 3a
JIOTIOMOTOr0 THUpUCTOPiB. LIIBUIKOMIS €MEKTPOMATrHITHOTO 3aXKMCTy BU3HA-
YaeThCs BJIACHUM YacOM CHpAallbOBYBaHHS peje, YBIMKHEHHX Y CXEMY
CTPYMOBOTO 3axucTy. [lapanenbHO TUPUCTOPHOMY KITFOUY IiKJIIOYCHI KO-
HTakTH aBToMata SF1. BkirodeHHs BiOyBa€ThCs MOYEPTOBUM THPHCTOP-
HOrO0 KJIF0Ya Ta aBTOMAaTa JUIsi YTBOPEHHS CXEMHU IMOPIBHSJIBLHOTO JIOCIIi-
JokeHHA. Ha cTeHal BCTaHOBIIEHO HIICTh KOHTPOJBHUX TOYOK JOCIHIKYyBa-
HOI CXeMH IS I JKITF0YEeHHS ocimiorpady.

7.4 3aBnanus

7.4.1 BUBYMTH NPUHIMII [T OAHO(PA3ZHOTO TUPUCTOPHOTO KOHTAKTO-
pa 3 eJIEKTPOMArHiTHUM 3aXHUCTOM.

7.4.2 Jlocniguty cxemy, HaJlaHy Ha PUCYHKY 7.5, IpyU KOMyTaIii Ko-
JIa THPUCTOPHUM KOHTAKTOPOM:

a) 3HATU OCHMIIOrpamMu Hanpyru Ha TuprcTopax Uys(t):

- Y HOMIHaJbHOMY pEXHMI MpPHU aKTUBHOMY Ta aKTHBHO-
IHIYKTHBHOMY HaBaHTaKEHHI;

— [IpH TIepeBaHTaXEHH1 (AaKTUBHOMY T4 aKTHBHO-1HAYKTHBHOMY );

0) 3HATH OCIUIIOTPaMU HaNpyrd Ha HaBaHTaxeHHI UH (t), a Takox
BU3HAYUTH aMIUTITY/IHI 3HAYCHHS, KyT BKJIFOUEHHS O Ta 3pYIICHHS (a3 Ha-
NPY>KEHHSI Ta CTPyMY @

— Y HOMIHaNbHOMY pEXHMi @pH aKTHBHOMY Ta aKTHBHO-
IHIYKTHBHOMY HaBaHTa)KEHHI;

— [IpH TIepeBaHTaXXEHHI (aKTHBHOMY T4 aKTHBHO-1HJIYKTHBHOMY);

B) 3HATH OCHWJIOTpaMU cTpyMy y Koui |H(t), a Takok BU3HAUUTH 32
HUMHM aMIUTITYAHE HOT0 3HAYEeHHS:

- Y HOMIHaJBHOMY pEXHMI MpHU aKTUBHOMY Ta aKTHBHO-
IHAYKTUBHOMY HaBaHTa)KCHHI;

- TIpY TIepeBaHTaXKEHHI (AKTHBHOMY T4 aKTHBHO-1HAYKTHBHOMY);

T') 3HATH OCLMJIOTpaMH CTpyMYy iH(t) MPH KOPOTKOMY 3aMHUKaHHI 1 BU-
3HAYHUTH 32 HUMH Yac CIPAIbOBYBaHHS €JIEKTPOMArHITHOTO 3aXHCTY.

7.4.3 JlocninuT cxemy, HaJJlaHy Ha PUCYHKY 7.5, IpH KOMYTaIlil Ko-
Jla aBTOMaTHYHUM BUMHKA4YeM y PEXHUMaXx, BKa3aHUX Yy MyHKTi 7.4.2.

7.4.4 Po3paxyBaTy apamMeTpy KiJl HAaBaHTaKEHHS.
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7.4.5 TlopiBHATH OTpHMaHi OCIHJIOTPaAMHU Ta PO3PaxOBaHI 3HAYCHHS
MapaMeTpiB Ta BU3HAYNTH BIUIMB XapaKTepy 1 BETMYNHN HABAHTAKECHHS, il
3aXUCTY, BUIY KOMYTaTopy (KOHTAaKTHUH Ta OC3KOHTAKTHHI) Ha MPOIECH
NpY KOMYTalii.

7.5 MeToan4yHi Bka3iBKu

7.5.1 lligroryBatu ocumiorpad 10 podoTH.

7.5.2 XapakTep HaBaHTXCHHS Ta PSKUM pOOOTH BCTAHOBHTH IIEpe-
mukadamu S2 ta S3 (nuB. pucyHok 7.5). Omip Rul Bignosigae HOMiHaJb-
HOMY PEeKUMY, RH2 — pesxuMy nepeBaHTa)KeHHS.

7.5.3 VYBIMKHYTH aBTOMAT J1abOpaTOpHOTO cToy SF Ta BCTaHOBHTH
220 B.

7.5.4 Bxin ocrmitorpada migKiIFYUTH 10 KOHTPOJIBHUX TOYOK CXEMHU
B 3aJIEKHOCTI Bifl JOCTIKYEMOTO €JIeMEeHTy CXeMH (IuB. pucyHok 5). Oc-
UJIOTPaMU CTPyMYy i(t) 3HATH 3a JOIIOMOTrOI0 myHTa Rim, omip sikoro mopi-
BHIOE 3,75-10° OM (75MB — 20A).

7.5.5 YBiMkHyTH TymOnep S5 Ta AOCHIAWTH TUPHUCTOPHY CXEMY Y
BIJIIOBIAHOCTI 10 1. 7.4.2 3aBnaHHs (aBToMaTu4yHui BuMuKad SF1 moBu-
HeH OyTH BUMKHEHHN).

7.5.6 Bumknytu TymOnep S5

7.5.7 YBimMkayTH aBTOMaT SF1 Ta A0CHIAUTH CXeMy Yy BiJIOBiIHOCTI
o 1. 7.4.3 3aBOaHHA.

7.5.8 Macmtabu Harpyr my, CTPyMiB m;j Ta 4acy mt Ha BCiX OCITUIIO-
rpamax MOBHHHI OyTH OJJHAKOBUMH.

7.5.9 Hanpyru Ha eneMeHTax cXeMU BUMIPSTH 3a JIOMIOMOTOI0 Kauio-
patopa ociwiorpady, abo BimkamiOpyBaTH ocipuiorpad 3a BETUYHHOIO
nmogaBaemoi Hampyru 16 B.

7.5.10 Bumip 4yacy cnpaibOBYBaHHSI €IEKTPOMArHITHOTO 3aXHCTY
BUKOHATH 3a ocImiorpamoro ik3(t) (S5 — BkmoueHo, SF1 — BukitoueHo):
MOYEProBUM HATHUCHEHHAM KHonku SB1 Tta SB4 orpumaru ocumiorpamu
ik3(t); 32 YUCIIOM TOJSIPHUX Ta HETOJIIPHUX IIBIEPIOiB BU3HAYUTH MiHi-
MaJIbHUH Ta MAKCUMaJIbHUHN Yyac BUMUKaHHSA KOJa.

7.5.11 Buxigni naHi 10 po3paxyHKiB BH3HAYalOTHCS 3 OTPHUMaHHUX
OCLIWJIOTPaM B Pe3yJbTaTi AOCIHiKeHb. PO3paxyHKH HEOOXITHUX eNeKTpH-
YHHUX [apaMeTpiB, HaBeJACHUX y Tabuuil 7.1, mpoBecTr 3a opMyiaMu, 110
HaBeJICHUMU HHXKYe!

— JJISL IIF0YOTO 3HAYCHHS HAIIPYTHU Ta CTPYMY:
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T+ : : _
A= 1 J.A?n-sin2 gt = An \/n—a+2(p—5m2(n+@)+5m2(a 9.

Tl Jn 2 2

Je  Am — aMIUTiTyIHE 3HAYCHHS 3a OCIUIOTPaMOLo;
0L — KyT BKJIFOUEHHS THPUCTOPY;
(¢ — 3CyB (pa3u MK HAIPYTOIO Ta CTPYMOM;

— JUIs ONOpiB, IHAYKTUBHOCTEH Ta 3CyBY a3y MiX HANpyrow Ta
CTPYMOM:

Z=Uy/I4 RUJi,R=Z cosd,R = (w-L)/tgd;
L=2Z-sind,L=tgd,L=+(2%2—-R?)/w,
& = arcsin(wl /Z), ¢ = arctg(wL/R), d = arccos(R/Z).

7.5.12 3anoBHUTH TabmmITo 7.1 3a pe3ynbTaTaMu po3paxyHKIiB.
7.5.13 3BiT M0 mabopaTopHOi pOOOTH TOBUHEH MiCTUTH:

a) 3aBJIaHHS;

0) cxeMy J1abOpaTOPHOTO THPUCTOPHOTO KOHTAKTOPA;

B) OCLMJIOTPaMU HAIPYT Ta CTPYMIB JOCII/KYBaHOI CXeMHU;

r) TabuIls, GopMyIIn Ta pO3paxyHKH;

) aHaJIi3 CXeM, OCIIIIIOTPaM Ta Pe3yJIbTaTiB PO3PaxyHKiB;

€) BUCHOBKH 110 POOOTI.

7.6 KontpoJabHi nuTanus

7.6.1 llpuHIMn poOOTH TUPUCTOPHUX KIFOYiB 3MIHHOTO CTPYMY:

a) KepOBAHOI'0O BiJl KOHTAKTIB;

0) KepOBaHOTO BiJ reHEpaTopa iMITyJIbCiB.

7.6.2 llepeBarn Ta HEHONIKM TUPUCTOPHUX KOHTAKTOPIB 3MiHHOTO
CTpYMYy y NOPiBHSHHI 3 KOHTAaKTHUMHU.

7.6.3 YoMy reHepaTop KEepyHOIOUUX IMITYJIbCIB MPAIIOE HA BUCOKIH
4acToTi?

7.6.4 Sxi cxemu ogHoda3zHUX (Tpra3HUX) KOHTAKTOPIB iICHYIOTH?

7.6.5 TlpuHIUT pOOOTH ENEKTPOMArHITHOTO 3aXHCTY THPUCTOPHOTO
mycKaga:
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Tabmurs 7.1 - EnexTpuyHi mapaMeTpu JOCTIHKYBaHOT CXEMHU

o
= O <
E E % % UMaKc IHMaKC, Qa, o, Z; R; I—: U: IH,
(3 s |e’ B A |rpax|rpag| Om | Om | M[H | B A
[ o ;2 g p p
S
5 = R
V)
< B R-L
2 R
= w
% R-L
=
s [¢] R
2 |3
E o | R-L

a) IpU KOPOTKOYACHHX NEPEBAHTAKCHHSIX;

0) IpH KOPOTKUX 3aMKHEHHSIX HABAHTAXKCHHS.

7.6.6 UnM BHU3HAYAETHCS Yac CIpalbOBYBaHHS THPHCTOPHOTO KOHTA-
KTOpa MpH KOPOTKOMY 3aMHUKaHHi?

7.6.7 3a oTpUMaHMMHU OCLMJIOTpaMaMy MOSCHHUTHU BIUIUB XapakTepy
HaBaHTa)XEHHS (aKTHBHOTO a00 aKTUBHO-IHIyKTHBHOTO) Ha OpPMY KPHBOI

CTpYyMy.
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