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IHACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOM JUCIIATLINHE
nexmpuyeckue u 21eKmpoHHble annapanbl

(HauMeHOBaHUE AUCITUTUIMHBI)

K
Ne KoHTposmmpyemsie pa3aensl KOHTPO JI(I)/II;)yeMOﬁ HaunmenoBanue
n/n (TeMBI) JUCLIMILIUHBI KOMIETEHIUN 1 OLICHOYHOT'O CPE/ICTBA
HHIUKATOPBI HX
AOCTHKEHUS
1.| DIEKTpUYECKHE anmaparsl Konmponvnasn
Knaccudukanus DA paboma, codbeceioBaHNe
OcHOBHBIE (pU3UYECKUE SIBICHUS
2.| ¥ mpoIECCH B HNEKTPHUECKHX CobecenoBanue
anmnaparax
OcCHOBHBIE MaTepUaIbI, CobecenoBanue,
3.| npumMensembie B KOHMPONbHASL
anmnapaToCcTPOCHUH paboma
4 OJEeKTpOMarHUTHBIE SIBJICHUS B
"| DIEKTPUYECKHUX araparax KonTtponbras padora
OcHOBHbIE
S AIIEKTPOMEXAHUYECKIE CobecenoBanue
IPOLIECCHI
Omnpenenenue, Ha3HAYEHUE, KonTponbHas pabora
6.| mpuHIKO pabOTH U YCTPOUCTBO MK-3
KOHTaKTOpa MOCTOSIHHOTO TOKa MK-3.1
Ornpenenenue, Ha3HAUYECHHE, TK-5 KontponbHas padota
7. MPUHLINI Pa0OTHI U YCTPOUCTBO TK-5.2
AIIEKTPOMAarHUTHOTO pelie
Ornpenenenne, Ha3HAYCHHE, CobecenoBanue
8. HOPUHIUN pabOThI U YCTPOUCTBO
MY
Omnpenenenne, Ha3HA4ECHUE, KonTposabHas padora
Q.| IPUHIMI PabOTHI U yCTPOHCTBO
aBTOMAaTUYECKOTO
BBIKJIFOYATENIS, KOHTPOJIEpa
1 YCTpoicTBO U IPUHITUTT PAOOTHI KontponbHas padoTa,
( IIEKTPUYECKOTO cobecesioBaHUE
IpeIOXPaHUTEIS
TupucTop Kak 271eMeHT KonTtponsHas pabora
1 aBTOMATHKH, €ro padoTa Ha
MOCTOSIHHOM U [TEPEMEHHOM
12 CuioBbIe 3I€KTPOHHBIE Cobecenosanne
anmaparbl
13 Monynvn CUJIOBBIX AJIEKTPOHHBIX CobecenoBanue
KITIO4en
CobecenoBanue,
14 TemnooTBOA B CHIIOBBIX
AJIEKTPOHHBIX MPUOOpax ROHMPORLHAR
paboma




IHEPEYEHb ONEHOYHbIX CPEACTB

IIpeacrasienue
HaumenoBanue
Ne Kparkas xapakrepucTuka OLIEHOYHOI0
OLIEHOYHOI 0
n/n OLIEHOYHOI0 CPeICTBA cpeacrsa
cpeacTBa
B ponze
CpeacTBo KOHTPOJISI, OpraHU30BaHHOE KaK
crienManbpHas Oecesa mpenoaaBaTelist ¢ 00yJaronuMcs
1 /la TIpeTion . yHarom Bomnpocsl o
Ha TeMbI, CBSI3aHHBIE C U3y4aeMOU TUCIUIUIMHON, U
1 | Cobeceoosanue . TeMaM / pazjienaMm
paccUMTaHHOE Ha BBISICHEHHE 00beMa 3HaHUM
JTUCIUTITUHBI
oOyuJaroierocs o onpeAeeHHOMY pa3Jeiny, TeMe,
pobiieMe M T.11.
CpencTBo MpoBepKH YMEHUM MPUMEHSTh Komrmnekr
) Koumponvnas MOJTYYCHHBIC 3HAHUS ISl pEIICHUS 3a/1a4 KOHTPOJIbHBIX
paboma OTIPEJICTICHHOTO THIIA TI0 TEME HJIH 3a/IaHUi 110
paszzeny y4eOHOM TUCIUIIINHEI. BapHaHTaM




BOITPOCHI JIJIS1 COBECEJIOBAHUSA (TEKYIIIUI KOHTPO.Ib)

Pa3znen Duexrpuyeckue annaparbl. Knaccndukanusa JA.

Dnektpuueckue ammaparsl (DA).
Knaccudukamms DA.
3. TpeboBaHus, npeabsBIIEMbIE K JIEKTPUUECKUM annapaTam.
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Pasznen OcHOBHEIE musuqecmde SABJICHUS U TIPOLECCHI B YJICKTPUIECCKUX allaparax

TemnoBele IPOLECCH B 2JIEKTPUYECKUX alaparax.

McTOYHMKHY TETUIOTHI B 3JIEKTPUUYECKUX allapaTax.

Ananu3 crioco00B pacIpoOCTPaHEHHS TETUIOTHI B JICKTPUIECKHX araparax.
3aJa4uy TEIUIOBOIO pacyéra 3JIEKTPUUECKUX allapaToB.

PexxuMbl pabOThI AMEKTPUUECKUX alapaToB.

IIponomKUTENbHBINH, KPAaTKOBPEMEHHBIH, TOBTOPHO-KPATKOBPEMEHHBIHN U NIEPEMEKAIOLIUICS
PEKUMBI PA0OTHI AIIEKTPHUECKUX alIapaToB.

7. Tepmuueckas CTOMKOCTb AJIEKTPUUYECKUX ANIapaToB.

8. KoHTakTHbIE ABJIEHUS B 3JEKTPUUECKUX amapaTax.

9. Knaccudukanus 31eKTpUIeCKUX KOHTaKTOB.

10. KoHTakTHast MOBEPXHOCTh U KOHTAKTHOE COIIPOTUBIICHHE.

11. 3aBUCHMOCTB IEPEXOAHOIO CONTPOTUBIIEHUS OT CBOWCTB MaTeprasa KOHTaKTOB.
12. BiusiHre epexoIHOT0 COPOTUBIIEHNSI KOHTAKTOB Ha HAarpeB MPOBOIHUKOB.
13. CapuBaHue NEKTPUUECKUX KOHTAKTOB.

14. VI3HOC KOHTaKTOB.

15. ITapameTpbl KOHTAKTHBIX KOHCTPYKLUH.

A e

Pasznen OcHOBHBIE MATEPUAJIDLI, IPDUMEHACMbBIC B aNlaparocTpoeHuu

IInaTuna, 30710T0, MOIUOICH.
MerTannokepaMU4ecKiue MaTepHabl.

1. OGmue cBeeHNUs 0 MaTepUaliax.

2. Matepuaisl 4711 KOHTAaKTHBIX COCTUHEHUH.
3. Mens.

4. Cepebpo.

5. ANOMHHHM.

6. Bonbdpam.

7.

8.

Paznen DaeKTpoMATHUTHBIE IBAEHUS B 3JeKTPHYECKUX ANNAPATAX
WcTounuku u pacnpocTpaHeHue 3JeKTPOMarHUTHOTO TOJIS.

2. Cunosble B3aHMOJICHCTBUS B SJICKTPOMArHuTHOM I10JIC.

HamaranuuBanue U MarHUTHEIC MaTcpurajbl.

Pa3nes OcHOBHBIE 3JIEKTPOMEXAHUYECKNE POLeCChI
1. KoMMyTauus 351eKTpu4ecKou Henu.

2. OTKIIIOYEHHUE IEKTPUUECKON 1IENU KOHTAKTHBIMU aIllapaTamu.
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DnexTpuueckas ayra.
TepMoaIeKTpOHHASI SMUCCHS.
ABTO3JICKTPOHHASI SMUCCHS.
HMonHuzanust TOT4KOM.
Tepmuueckas MOHU3ALHUS.

PexoMOuHamus.

Hubdyzus.

. Cratuyeckas BOJIbT-aMIIEpHAsi XapaKTEPUCTUKA DJIEKTPUUECKON TyTU IIOCTOSTHHOTO TOKa.
11.
12.
13.
14.
15.

JluHamuueckas BOJIbTaMIIEpHasi XapaKTEPUCTUKA SJIEKTPUUECKOM 1yTy MOCTOSIHHOTO TOKA.
YcnoBus rameHus 1yru NOCTOSHHOTO TOKA.

CriocoObl BO3EICTBHS HA JIEKTPUYECKYIO YTy B KOMMYTAllMOHHBIX anapaTax.
DnexTpuueckas ayra B MArHUTHOM TIOJI€.

Ocobennoctu BHCKTqueCKOﬁ AYTH ICPEMEHHOTI'O TOKA.

Pasznen Qunpenenenne, Ha3HayeHue, NPUHIKMN PAOOTEHI M YCTPOHCTBO KOHTAKTOPA
IIOCTOSIHHOI'O0 TOKA

KoOHTaKkTOpBI MOCTOSHHOTO TOKA.

KonTakTHas cucrema.

Marepuaibl KOHTAaKTOB, PACTBOP U MTPOBAJ KOHTAKTOB.

lamenue >neKTpUYECKON AYTH, YCTPOMCTBA JIsi CO3/IAHUSI MATHUTHOTO JTYThS, CUJTBI,
nepeMeniatone Ayry B 1yroracuTeNbHYI0 KaMepy.

DneKTpoMarHuTHas CUCTeMa.

Oco0eHHOCTH yCcTpOoKCTBA U pabOThl KOHTAKTOPA IEPEMEHHOTO TOKA.

Y CeTpoMCTBO MArHUTHOTO ITyCKATEIS.

Pa3znen OQnipenenenne, Ha3HavyeHue, NPUHIIMN PAGOTRLI M YCTPOHCTBO
JIEKTPOMATCHUTHOLO PeJie

yCKOpeHI/Ie " 3aMCIJICHUC Cpa6aTBIBaHI/I}I " OTIIYCKAHUA JJICKTPpOMArnuTa MNOCTOSAHHOT'O TOKA.

ABTOMAaTHYECKHI BO3AYIIHBIN BRIKIIOYATENb (ABTOMAT).

DNEKTPOHHBIE peJie BPEMEHH.

Pene ¢ MexaHnYeCKNM 3aMeUICHUEM.

Pene Bpemenu.

OTnuune 21eKTPOMarHuTa MOCTOSHHOIO TOKA OT JIEKTPOMAarHuTa NEPEMEHHOr0 TOKa,
Ha3HAYeHHUE U MIPUHIIUAI PA0OTH KOPOTKO3aMKHYTOT'O BUTKA.

I'epxoHOBOE M TIOJIAPU30BAHHOE PEJie, YCTPONUCTBO M MPUHIIAIT PAOOTHI.

lNamenue anekTpuyecKom Ayru B aBTOMAre.

Pa3nen Qupenenenne, Ha3HayeHue. MPUHIKN PAa0oThI U yerpoiictBo MY
Xapakrepuctuku MY, koapdunments! ycunenus MYC.

Cratudeckue napameTpsl.
JlnHamMuyeckue napameTpsl.
MarsuTHbIN ycunuTens ¢ camonoaMmaranuuanuem (MVYC).



Paznesn Onpenenenue. Ha3HaAYeHMe., NPUHINI PA0OTHI M YCTPOIHCTBO ABTOMATHYECKOI0
BBIKJIIOYATE/I5l. KOHTPOJLIepa

ABTOMAaTHYECKUE BBIKJIIFOYATEIIH, KOHTPOJLIEPBI.
IIpenmyiecTBa 1 HENOCTATKH Pa3HBIX TUIIOB KOHTPOJUIEPOB.
IIpumepsl IPUMEHEHHS KOHTPOJUIEPOB B 3JIEKTPOIIPUBOJIE.
Knonku ynpasnenus.

KoMaHI0KOHTPOIUIEPHI.

IlyTeBble, KOHEUHBIE BBIKIIOYATEIN U MUKPOBBIKJIFOYATEIIH.

SAINAIE o

Paznen yCTQOﬁCTBO U NPUHINATT paﬁoTbI IJNEKTPUIECCKOTO NMPEAOXPAHUTEIH

[IpenoxpaHuTeny ¢ TalIeHueM IyT'H B 3aKPBITOM 00BEMe.
IIpenoxpaHuTenu ¢ MENKO3EPHUCTHIM HAIIOJHUTEIIEM.
[IpenoxpanuTeny Ui 3alUThl OTYIMPOBOJIHUKOBBIX HMPUOOPOB..
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Paznen Tupucrop Kak 3JieMEeHT AaBTOMATHKH. €ro padoTa HA NOCTOAHHOM B

IIePEeMEHHOM TOKE
TupHuCTOp KaK peneiHbIi dJEMEHT.

Tupucrop Kak peryaupyomui 3J1eMeHT.

TupucTop B i€ NOCTOSHHOTO TOKA.

AW N =

Tupucrop B 11enM IEPEMEHHOI0 TOKa.

Paznen S:I/I.]IOBLIe JECKTPOHHBIC ANNAPAThI

CraTudeckue U JUHAMHYECKUE PEKUMBI PAOOTHI KITFOUCH.
O6mactp Oe30macHON pabOThI U 3aIUTA KITFOUEH.
CHJIOBBIE TUOEI.

DNEeKTPOHHO-IBIPOYHBIN IEPEXO/I.

3amnmra CHIIOBBIX JUOIOB.

OCHOBHBIE THIIBI CUJIOBBIX JTHO/0B.

BI)ICTpOBOCCTaHaBJ'II/IBaIOHII/IeCﬂ JHUOJBI.

I I

. Juonp! HloTTKH.

9. CunoBble TPaH3UCTOPBHI.

10. OCHOBHBIE KJIaCChI CUJIOBBIX TPAH3UCTOPOB
11. bunonsipHbie TPaH3UCTOPHI.

12. MOSFET-Tpan3ucTopsl.

13. SIT-Tpan3ucTopsl.

14. IGBT-TpaH3uCTOPBL.

15. Obecneuenne 6e30macHOi pabOThl TPAaH3UCTOPOB

Paznes Moayiay cHI0BBIX 3J1eKTPOHHBIX KJII0Yeii
[TocnenoBarensHOE 1 MapauieIbHOE COSTUHEHNE KITFOUEBBIX JIEMEHTOB.

Tunosele cXeMbl MOJYJIEH KIIFOYEH.
IGBT-MOAVJIN.

«HHTGJ’IJ’ICKTY&J’IBHBIG» CHUJIOBBIC MHTCTPAJIbHBIC CXCMBIL.

AW —

6



N —

Pa3znen TenjooTBo/I B CHJIOBBIX 3JIEKTPOHHBIX NNPHOOPAX

TennoBwie PEKHUMBI pa6OTBI CHUJIOBBIX DJICKTPOHHBIX KJTIOYCH.
OXJ'Ia)KI[eHI/Ie CHUJIOBBIX JJICKTPOHHBIX KJTIOYCH.

B cooTBeTcTBHM C TIOJIOKEHHEM O 63J'IJ'IBHO-p€I>iTHHFOBOfI CHCTEME OILCHKH y‘lC6HOI>i

nestenbHOCTH cryaenta [THTY, pacnpenencenue OamioB MO BHJIaM CEMECTPOBBIX OTYETHOCTEH
OCYIIIECTBIISICTCS CIIETYIOIUM 00pa3zoMm:

Buowvi omuemnocmeii bannvi(max)
Ouyenka Ammecmauuu 1 amm 2 amm Bcezo
Ooessmenvrocmu | 1€KyIIUA KOHTPOIIb 15 15 30
cmyoenma 6 PyOexHbl1if KOHTPOIb 20 20 40
npoyecce CamocrosiTenpHas padora 15 15
(000160yg 667_;1;[17106) Hocemaemocts > 10 15
HUTOTI'O 100

Kpurtepun oieHKH 0TBETOB HA TeOpPeTHYECKHE BONPOCHI (TEKYIIHIl KOHTPOJIb):

pe3yJIbTaT, COAEpIKAIUMN IOJHBIM IPaBWIBHBIM OTBET, IOJHOCTBIO— COOTBETCTBYIOIIUN
TpeOOBaHUSAM KPUTEPUS, — MAKCHMaIbHOE KOJIMUYECTBO OaJIOB;

pe3yibTat, coiepKalluii HEMOMHBIN MPaBUIIbHBIN OTBET (CTEMEHb MOJIHOTHI— OTBETa — OoJiee
60%) wiaM OTBET, COAEpXKAIMKA HE3HAUYUTEIbHbIE HETOYHOCTHU, T.€. OTBET, HMEIOIIHI
HE3HAUUTENIbHbIE OTCTYIUJIEHHs OT TpeboBaHuil kpurepus, — 75% OT MaKCHMaIbHOTO
KOJIMYeCTBa 0ajjioB;

pe3yJIbTaT, COACpKAINN HETOIHBINA PAaBUIBHBIA OTBET (CTENEHb NOJHOTHI— 0TBeTa — OT 30
10 60%) wiaM OTBeT, COAEp)KallMi 3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMMEIOUIMH
3HAYUTENIbHbIE OTCTYIUIEHUS OT TpeboBaHuil kpurtepus — 40 % oOT MaKCUMaJbHOTO
KoJIn4yecTBa 0aios;

pe3yNbTaT, CoJIepKAILU HETOJIHbIN MPaBUIbHBIN OTBET (CTENEHb MOJHOThI— OTBETa — MEHEE
30%), HEnmpaBUIIBHBIM OTBET (OTBET HE IO CYIIECTBY 3aJaHUs) WIK OTCYTCTBUE OTBETA, T.C.
OTBET, HE COOTBETCTBYIOIIUI MOIHOCTHIO TpeboBaHUsAM kputepus, — 0 % oT MakCUMalbHOTO
KoJIn4yecTBa 0aos;

HAUMEHOBAHUE JJABOPATOPHBIX PABOT (TEKYIIIUI KOHTPO.Ib)



HccnenoBanue NepexoaHOro COPOTUBIIEHNS] KOHTAaKTOB

HccenenoBanue 3J€KTPOAMHAMUYECKUX CUIJI MKy IIMHAMU

HccnenoBanue KOHTaKTOPOB IIOCTOSIHHOTO U IIEPEMEHHOTO TOKA.

Y CTpONCTBO M MOHTaX PEBEPCUBHOIO MAarHUTHOTO ITYCKATEIs

HccnenoBanue 31€KTPOMarHUTHBIX KOHTAKTHBIX PEJI€ IOCTOSIHHOTO U IIEPEMEHHOTO TOKA.
N3ydyeHne KOHCTPYKIMI aBTOMaTUYECKUX BBIKJIIOUaTeNIel (aBTOMATOB).

N3yuenue kouctpykiuii npenoxpanuteneid HH u BH.

W3yuenue cTpyKTypsl U IPUHIMIIA ACHCTBHS TUpUCTOpa. M3yueHue npuHIuna padboTsl 1
HCCIIEIOBAaHHE XaPaKTEPUCTUK OAHO(PA3HOIO PErYINPYEMOI0 BEIIPSMUTENS HA TUPUCTOPAX.

PN R D=

Kpurepun oueHku 3HAHUI HA 3a1UTe JIa00OPATOPHOIi padoThI:

Kaxnas mabopatopHasi paboTa OIIEHUBAETCS OTACIBHO M 32 HEE MOXKHO MOJyYUTh MAKCHMYM
— 2 6ayuta. DNIEMEHTHI OLIECHUBAHUS TIPEICTABJICHBI HIDKE:

- BoinonHenue nabopatopHoit padoThl (IIOArOTOBIEHHOCTh K BBIIOJIHEHHUIO, OCO3HAHUE 1IENIN
paboThl, METOJIOB COOMpPAHMsI CXEMBI, NMPOBEICHUE HU3MEpPEHUl M (UKCUPOBAHUS HX PE3yJIbTaTOB,
NpUJICKAHUE, CaMOCTOSTEIbHOCTh  BBIOJHEHHS, HaJIMYUe W MPAaBUIBHOCTH  O(opMIeHHUs
HEOOXOUMBIX MaTEpUANIOB I MPOBENEHUS PadOThl — CXeMa COSAMHEHUU, TaOJHIbl 3amuceil u
T.1L.);

— OdopmiieHue otyeTa 1o J1abopaTopHol padboTe (aKKypaTHOCTh O(hOPMIICHHUS PE3yJIbTATOB
U3MEPEHUH, TNPaBWILHOCTh BBIYMCICHHUNA, MPAaBUIBHOCTh BBIIOJIHEHUSI TPapUKOB, BEKTOPHBIX
JMarpaMm H Jap.);

— IIpaBUIBHOCTh M CaMOCTOSITETILHOCTh BBIOOpa (OpPMYI Ui pacueToB NpH o(opMIIeHUU
pe3yabTaToOB paboThI;

— MPaBWIBHOCTB TIOCTPOCHUS TPapUKOB, yMEHHE OOBSICHUTH UX XapaKTep;

— OTBETHI Ha KOHTPOJIbHBIE BOIPOCHI K JJAOOpaTOpHOI padoTe.

HAUMEHOBAHUME MPAKTUYECKHUX 3AHATHUN (TEKYIIIUHA KOHTPO.Ib)

HccenenoBanue nepexoaHOro COnpOTUBIIEHU KOHTAKTOB

HccenenoBanue dMeKTPOAMHAMUYECKHAX CHII MEXKy IIMHAMU

HccenenoBanne KOHTaKTOPOB ITOCTOSIHHOTO U IIEPEMEHHOI0 TOKA.

VY CTpoiCTBO U MOHTaX PEBEPCUBHOIO MATHUTHOI'O ITyCKaTENsA

HccenenoBanue d1€KTPOMarHUTHBIX KOHTAKTHBIX PEJI€ IIOCTOSIHHOTO U IIEPEMEHHOI0 TOKA.
W3ydeHne KOHCTPYKIMI aBTOMaTHUECKUX BBIKIIOUaTeNel (aBTOMATOB).

N3yuenue koHcTpykui npexoxpanureneid HH u BH.

W3ydeHue CTpyKTypbl U MIPUHIIMIA JeHCTBUS TUpUCTOpa. M3yueHne npuHiuna padoTsl U
UCCIIEIOBaHHE XapaKTEPUCTUK OJTHO(A3HOTO PETYIUPYEMOTO BBHIIPSIMUTENS HA THPUCTOPAX.
9. Pacuer nepexoHOro CONPOTHUBIICHHS] KOHTAKTOB 3JIEKTPUYECKHUX aIlllapaToB

10. Pacuer 351eKTpoIMHAMUYECKUX CHJI MEX1y LIMHAMU

11. BbiOOp KOHTaKTOPOB IMOCTOSIHHOTO U IIEPEMEHHOT'0 TOKa.

12. TlonGop MarHUTHOTO MyCKaTess s pa3IUYHbIX CXEM

13. Pacyer k03¢ puiineHTOB BO3BpaTa paszIHUHBIX pele

14. BpiO0op KOHCTPYKIIUI aBTOMaTHYECKUX BBIKJIIOYATENeH (aBTOMATOB).

15. Pacuer u Bo160p mpenoxpanuteneir HH u BH.

16. OnpeneneHue TUIa 3IEKTPOHHOTO KOMIIOHEHTa TUPUCTOPA, €r0 mapameTphl

XN R

HNEPEYEHHb BOITPOCOB JJIsI KOHTPOJIbHOM PABOTHI
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20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40
41
42.
43.
44.
45.
46.
47.
48.
49.

Knaccudukanus DA.

TpeboBanusi, MpeIbIBIsECMbIC K JICKTPHUCCKAM alllapaTram.
TeroBbIe IPOIIECCHI B JIEKTPUYCCKHX araparax.
McToyHuku TemioTsl B QJICKTPHUYCCKUX aIlliaparax.

Ananu3 cmioco00B pacpOCTPAHEHUS TETUIOTHI B JIEKTPUUSCKUX armapaTax.

PexuMbl paboThI AJIEKTPUUECKUX alapaToB.
TepMmuueckast CTOMKOCTb dJIEKTPUYECKUX alapaToB.
KoHTakTHBIE IBIICHUS B 2JICKTPUUYECKUX allapaTax.
Knaccudukanus 37eKTpU4ecKuX KOHTAKTOB.

. KoHTaKkTHas1 OBEpXHOCTh M KOHTAKTHOE COIIPOTUBIICHHUE.

. IlcTOYHuKM 1 pacpOCTpaHEHUE dJIEKTPOMArHUTHOTO ITOJIS.
. CuI10BBIE B3aMMOZACUCTBHSL B 3JIEKTPOMarHATHOM IIOJIE.

. KommyTtanus anekTpuyeckon nenmu.

. DIleKTpu4ecKas 1yra.

. YcoBus raleHus 1yr'v IOCTOSSHHOTO TOKA.

. DJIeKTpu4ecKasi lyra B MarHUTHOM I10JIE.

. OcoOeHHOCTH TEKTPUUECKOM AyTH IEPEMEHHOTO TOKa.

. KoHTaKTOpBI NOCTOSHHOTO TOKA.

. ['amienne 2neKTpuyeCcKon Ayru, yCTpOUCTBA I CO3/IaHNsI MATHUTHOTO JYThsl, CHJIbI,

IepeMelaoniie Jyry B 1yroracuTeNIbHY0 KaMepy.
DNEeKTpOMarHuTHas CUCTEMA.

OcobeHHoCTH yCTpoiicTBa M pabOThI KOHTAKTOPA IIEPEMEHHOT'O TOKa.
Y CeTpoCTBO MAarHUTHOT'O IIyCKATEISL.

ABTOMaTHUYECKUH BO3YLIHBIN BBIKIIOUATEINb (AaBTOMAT).
DNEeKTPOHHBIE pelie BPEMEHHU.

Pene ¢ MexaHNYECKUM 3aMENJIEHUEM.

Otnmune QJICKTpOMAarHuTa moCTOAHHOI'O0 TOKa OT SJICKTpOMarnuTa N€peMEHHOT0 TOKaA,

Ha3HAaYeHHE U MPUHIIUI pabOThl KOPOTKO3aMKHYTOTO BUTKA.
['epxoHOBOE U TIOJIAPU30BAHHOE PeEJie, YCTPONUCTBO M MPUHIIUIT PAOOTHI.
l"amenue neKTpUUECKOl 1yTu B aBTOMATe.

Xapaktepuctuku MY, koapunuents! ycunenuss MYC .
MarautHsbIi ycunutens ¢ camonoamaranunBanuem (MYC).
bapabanHbie KOHTPOJUIEPHI.

KynaukoBbie KOHTPOJIEPHI.

[itockue KOHTPOILIEPHI.

[IpeumyiiecTBa 1 HEIOCTATKH PA3HBIX TUIIOB KOHTPOJIEPOB.
[Ipumepsl mpuMEHEHN KOHTPOJLIEPOB B AJIEKTPOTIPUBO/IE.
Knonku ynpasnenus.

KomaHokoHTpOIIEpHI.

[1yTeBble, KOHEUHBIE BBIKIIOYATEIN U MUKPOBBIKIIFOUATEIH.
[Ipenoxpanureny .

[IpenoxpanuTenu Ais 3alIUTHl TOTYIPOBOJHUKOBBIX MPUOOPOB.

. [IpyHUMN NEWCTBUSA TUPUCTOPA.

3anupaemble TUPUCTOPHI

TupucTop Kak peraeiHbIi dJIEMEHT.

TupHuCTOp Kak peryaupyromnmi 3JIeMeHT.

TupucTop B LIeNHU OCTOSHHOIO TOKA.

Tupucrop B 1€y NEPEMEHHOI0 TOKA.

3amuTa THPUCTOPOB.

TennoBele pexnMbl paObOTHI CUIOBBIX 3JIEKTPOHHBIX KIFOUEH.
ITocnenoBarenpHOE U MapalIeIbHOE COCAUHEHUE KIIFOUEBBIX JIEMEHTOB.
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50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.

TumnoBbie cXeMbl MOJYJIEHN KITIOUEH.

IGBT-MOJVYJIN.

«VHTeMIeKTyalbHbIE)» CUIIOBbIE HHTErPaIbHbIE CXEMBI.
Cratuyeckue U JUHAMHYECKUE PEKUMBI PA0OTHI KIHOUEH.
O6mactp 6e30rmacHOl pabOThI U 3aIUTA KITFOUEH.
CuiioBbIE TUOIBI.

3amuTa CUJIOBBIX AUOOB.

OCHOBHBIE THUIIBI CUJIOBBIX JHOJIOB.

OcCHOBHBIE KJIACCHI CUJIOBBIX TPAH3UCTOPOB.
bunossipHbie TPaH3UCTOPBL.

MOSFET-tpan3uctopsl.

SIT-TpaH3uCTOPBI.

IGBT-tpan3uctopsl.

Kpurepun onieHk# BbINOJHEHHS MTHCbMEHHON KOHTPOJIbHOI padoThl (pyOe:KHbI KOHTPOJIb):

Kpurepun oieHKkH 0TBETOB Ha TeOpeTHYeCKHE BONPOCHI:

pe3yNbTaT, COAEpXKAIIWKA TOJHBIM MPaBWIBHBI OTBET, IMOJHOCTHIO— COOTBETCTBYIOIIUN
TpeOOBaHUSAM KPUTEPHSI, — MAKCUMAIHHOE KOJTHYECTBO OAJLIOB;

pE3yNbTaT, COACPIKAIIUN HETIONMHBIN MMPaBUIbHBINA OTBET (CTEMEHb MOJHOTHI— OTBETa — OoJee
60%) wiaM OTBET, COAEpXKAIIMKA HE3HAUYUTEIbHbIE HETOYHOCTHU, T.€. OTBET, HMEIOIINI
HE3HAYUTENIbHbIE OTCTYIJIEHUS OT TpeOoBaHuil Kputepus, — 75% OT MaKCHUMAallbHOTO
KOJIMYECTBA 0aJlIOB;

pe3yNbTaT, CoAepKAIIMNA HEMOIHBIA MPaBUIBHBIA OTBET (CTENEHb MOJHOTHI— 0TBeTa — OT 30
10 60%) wiaM OTBeT, COAep)KallMi 3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMMEIOUIMH
3HAYUTENIbHbIE OTCTYIUIEHHUS OT TpeboBaHuil kputepus — 40 % oOT MaKCUMaJIbHOTO
KoJIn4yecTBa 0aos;

pe3ybTaT, CoJepKAIIU HETOTHBIN PaBUIBHBIA OTBET (CTENEHb MOJTHOTHI— OTBETa — MEHEE
30%), HenpaBUIbHBIN OTBET (OTBET HE MO CYIIECTBY 3a/laHUs) UJIM OTCYTCTBHE OTBETA, T.€.
OTBET, HE COOTBETCTBYIONINI MOTHOCTHIO TpeOOBaHUAM KpuTepus, — 0 % OT MaKCUMaIIbHOTO
KoJIn4yecTBa 0aios;

bannvl 3a meopemuueckue 6onpocwt 661600AmMcA KAK CyMMAapHulil 6a11 no 3a0aHHLIM CHLYOEHY
eonpocam, He CHUMAA KONUYECME0 «HABOOAUWUXY U Y OUHAIOWUX 60NPOCOE.
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JIABOPATOPHAS PABOTA Ne 1
NCCIEAOBAHUE MATHUTHOTI'O ITYCKATEJIA

1) Heab  pa0GoTbl: O03HAKOMUTBCA C  KOHCTpYyKLIHEH, paboToll u

9KCIINTyaTalMOHHBIMHA 0COOEHHOCTSIMH MarHUTHOTO IIyCKaTcJIs.

2) OOmme cBeJeHUN: MAarHUTHBIA ITyCKATElNb SIBISECTCS PACIpPOCTPaHEHHBIM
MyCKOBBIM aNmnapaToM B 3JICKTPOYCTAHOBKAX M MPEeAHA3HAYEH MPEUMYIIECTBEHHO
Il TACTAHIMOHHOTO YIIPABJIEHUS JJIEKTPOJABUTATEIEM C KOPOTKO3aMKHYTHIM
poTopoM. MarHuTHBIA IycKaTedb MPEJACTaBIsIeT cOO0H KOMIUIEKCHOE YCTPOMCTBO,
COCTOSIIEE U3 TPEXIIOJOCHOTO KOHTAKTOPa MEPEMEHHOTO TOKA, ABYX TEILJIOBBIX pEJie
(B HEKOTOPBIX THUIAX MyCKaTeJIed OHM OTCYTCTBYIOT) M KHOIOK yIpaBiieHHs (ITyCK,
CTO).

CylIecTBYIOT ITyCKaTeNId PEBEPCUBHBIE U HEPEBEPCHUBHBIC. PEBEpCUBHBIE MyCKATENN
MMEIOT JIBa KOHTaKTOpa, MEXaHUYECKU COJIOKUPOBAHHBIX [IJII HUCKIIIOUCHUS
OJHOBPEMEHHOI'0 BKJIIOUCHMS. K MarHUTHBIM MyCKaTEIsIM MPEAbSIBIISIIOTCS BBICOKHE
TpeOOBaHUSI B OTHOUIEHUH W3HOCOYCTOMYMBOCTH, KOMMYTAIIMOHHON CIIOCOOHOCTH,
YETKOCTH CcpabaThlBaHUs, HAJACKHOW 3alllUThl  JABUTATEIS OT IEPErpy3oK,
MUHUMAJIBLHOTO MOTPEOJICHUST MOIITHOCTH.
OTMmeTuM crenyromue OcOOEHHOCTH paboThl MarHUTHbIX myckarened. Ilpu
BKJIFOYCHUH ACUHXPOHHBIX 3JIEKTPOJABUTATEIICH C KOPOTKO3aMKHYTBIM POTOPOM
MMyCKOBOM TOK JOCTUTAET 6-7 KPAaTHOTO 3HAYEHHS HOMHUHAJIBLHOI'O TOKA JIBUTATEJIS.
[Ipu Takux TOKax, Ja)ke He3HAYUTEIbHAs BHOpAIMs KOHTAKTOB OBICTPO BBIBOJIUT MX
u3 ctposi. C ATOM 11eJIbI0 MOJBUYKHBIC YaCTH M KOHTAKThl MAarHUTHBIX MycKaTeaen
JIENIAt0TCS JIETUe, YMEHBIIAIOT UX CKOPOCTh, YBEIIMUUBAIOT HAXKATHE.
B HacTosiiee BpeMs BBINYCKAIOTCS JECATKUA TUIIOB MAarHUTHBIX Iyckarenei: [IME,
MIIKO, IIIT-100, ITA, IIM u npyrue.
[Iyckarenu cepun 1A paznuuaroTcs:

1) ITo Benmuunam (radaputam) I, 11, 111, IV, V, VI, npennaznaueHnsie 11

PA3JINMYHBIX AUAIIA30HOB MOIIMHOCTH YIIPABISACMBIX )IBI/IFaTeJIeﬁ;



2) ITo poay 3amKUTHI OT OKPY>KAIOIIEH CPEJIbl: OTKPBITHIE, 3aIUILICHHBIE U
MbUIC3aIUIICHHBIE;

3) 1o BO3MOKHOCTH pEeBEPCUPOBAHUS;

4) [lo HaMMUMIO UM OTCYTCTBUIO TEMJIOBOM 3aLUTHI;

5) Ilo konu4ecTBY U BUly OJTIOK-KOHTAKTOB.
KoHcTpykiust MarHUTHBIX myckatenedd cepun [1TA ciemyromas. MarauTtHas cucrema
[II- obpa3Horo THma pacroyiaraeTcs Ha riede B 2,5-3 pasza OoJbIeM, 4eM IUIeHO
KOHTAKTHOM CHUCTEMbI. DTUM JOCTUTaeTCs IMOBBIIIEHHOE HAa)KaTWe Ha KOHTaKTaxX U
Majiasg CKOPOCTh B MOMEHT HX CONPUKOCHOBEHHS, YTO B COYETAHUM C JPYTUMHU
MEpPONPUSATUSIMU  yYMEHBIIIAET  BUOpPAIMI0O W TOBBIMIAET  DJICKTPUUYECKYIO
M3HOCOYCTOMYMBOCTh KOHTAKTOB. CepACYHUK aMOPTU3HPOBAH PE3UHOBBIM YIIOPOM.
KopoTko3aMKHYTBIi BUTOK W3 ATIOMHUHUS 3allPECCOBAH B CTEPKEHb CEpJICUHUKA.
KoHTakTHast cuctemMa MOCTOBOTO TUMA. TOKOMPOBO/I OCYIIECTBISIETCS C IBYX CTOPOH

(cBepxy - BBOJI, CHU3Y - BBIBOJ). IMetoTCs IBE maphl OJI0K-KOHTAKTOB.

MarnutHbie nyckatenu cepur [TA BbITyCKaloTCs € TEIUIOBBIMHU pesie U 0e3 HUuX.
Hcnons3yembie 31eck pene tuna TPH mpeactaBisioT coOoi TEMIOBbIE TOKOBBIC
JBYXIIOJIFOCHBIE TEPMOOMMETAIMYECKHE peJie  OTKPBITOro ucnosHeHus. OHu
MpeIHAa3HAYCHBI U1 3alUThl TpeX(a3HbIX ACMHXPOHHBIX JJICKTPOJABUTATENECH C
KOPOTKO3aMKHYTBIM POTOPOM OT MEPErpy30K HEIOMYCTUMOW MPOAOJIKUTEIHHOCTH.
Ha puc. I npencraBiena KoHCTpyKIUsi TeruioBoro pene. Pabora pene mpoucxoaut
cienyomM o6pa3zoMm. TOK Harpy3ku, IpOXOoJsd 4Yepe3 HarpeBaTeIbHBIM 3JIEMEHT
(ciupanp WK MIaCTUHY W3 HUXpoma) 1, HarpeBaeT OMMETAIITMYECKYIO TUTACTUHY 2,
KOTOpasi COCTOUT U3 JABYX IUIACTUH C Pa3jiMuHbIM KO3()(PUIHMEHTOM JIMHEHHOIo
pacumpeHust ai U a;. B wmecte mpuieraHus Ipyr K APYry IUJIACTUHBI KECTKO
ckperieHbl. [Ipn HarpeBe IUTACTMHBI OHA M3TrMOAETCsS B CTOPOHY MaTepuaia ¢
MEHBIIUM KO3(P(PUIMEHTOM a MU OCBOOOXKIAET BBICTYN TITM S5, KOTOpas IMOA
JNEUCTBUEM TIPYXKHUHBI 3 BbITANKUBAETCS BBepX. OIHOBPEMEHHO pPa3MBIKAIOTCS
KOHTaKThI peiie 4. 4TOObl BHOBb BKIIIOUUTH peie, HEOOXOAMMO MOI0XK/IaTh, MIOKa HE

OCTHIHET OMMeTa/UIMueckasi IUIaCTMHA, M HaXkaThb KHOMKY Bo3Bparta. I[lpenen



pPEryJIMpOBAaHMST HOMHHAJIBHOTO TOKa ycTaBku B mpenenax ot 0,7 Iy mo 1,3 Iy
Hanexxnocts u 3(h(PEeKTUBHOCTD TEMJIOBOW 3aIUTHI JOCTUTAETCS MPU COBMAICHUH
BPEMEHHBIX XapaKTEPUCTHK [0 HArpeBy y pesie U y aBurarend. bumMmeraminyeckas
IUIaCTUHA JOJDKHA TP JAaHHOM TOKE IEpPEerpy3kd JABUTaTelld JIOCTUTHYTh
TEMIEPATypbl CpadaThIBaHUs 32 TAKOE BPEMS], B TEUEHUE KOTOPOTO IBUraTeNlb MOXKET
BBIIEP)KUBATh JAHHYIO meperpys3ky. I[103ToMy 0J1HOM MX OCHOBHBIX XapaKTEPUCTHK
TEIJIOBOTO pEJe SBIISIETCS BPEMsI-TOKOBAs XapaKTepUCTUKA (pHC. 2), BbIpaxkarouias

3aBUCUMOCTb BPCMCHU Cpa6aTBIBaHI/IH PeJIC OT TOKA, IIPOTCKAIOIICTO YCPEC3 HCTO.

Puc. 1

N3yuenune ycTpoiicTBa MarHUTHOTO IyCKATels U pabOThI €70 CXEMBbI YIIPABICHUS

1. Ilems paboOTHI: O3HAKOMHTHCS C KOHCTPYKIIUEH WM TPHHIIMIIOM pPabOTHI OC-
HOBHBIX Y3JI0B MAarHUTHOTO TIycKaTesl. M3yunTh 1 moJyduTh HaBBIKKA B COOpPKE CXeM

yHpaBJICHUS HCPCBECPCUBHBIX U PCBCPCHUBHBIX KOMMYTAIITMOHHBIX aAIlIIapaTOB.



HaCHOPTHBIG JAaHHBIC MAIrHUTHOI'O ITYCKATCIIA

Tabnuna 3
THUIl MArHUTHOTO ITyCKAaTEIS I[IME-212
HomuHanbHOE HanpssKeHUe B 380
HomunanbHbIN TOK A 25
KoMMyTanmoHHasi "3HOCOCTOMKOCTD IpH !y B.O. 5-10°
Mexanunyeckas N3HOCOCTOUKOCTD B.O. 20-10°
ToOK TEnI0BOro pejie HOMUHAJIbHBIN A 25
Toxk TerIoBoro 3neMenTa A 20
[Ipenensl perynupoBaHusi Toka HecpaOaThIBAaHUS % +5
MakcumaiibHasi MOITHOCTb ABUTATENS kBT 10 -

marauTHoM karymkoit KM1 (Konrtaktet KM1.1, KM1.2, KM1.3 u 61okupoBoYHbIE

koHTakThl KM1.4 puc. 6).

A B C
_‘T'_KK1 A “T’KK2.1
KM1.1 /[ KM1.2/ KM1.3 KA
O,
KK1 KK2 I::l
Eil Eil KM1.4
P SBT

SBS N

)

Cxema yrpaBiieHUsS HEPEBEPCUBHBIM JABUTATENIEM C IIOMOIIBIO IBYXKHOIIOYHOM
CTaHLIUU

yIpaBJIEHUS



Cxema ymnpaBlieHUSI HEPEBEPCUBHBIM JBUTATEJIEM C MOMONIBIO JIBYXKHOIOYHOM
CTAaHUMU TpUBEJIEHAa Ha puc. 6. B CHIOBYIO Lienb ABUTATENs MOCIEIOBATEIBLHO B
Kaxayro a3y BKIIOUYEHBI CHIIOBBIe KOHTaKThl myckatens (KM1.1, KM1.2, KM1.3),
NoJAlolIMe HampsskeHWe B OOMOTKM — jaBuratens. B menb  ympaBieHus,
MOAKIIOUECHHYI0 Ha JIMHEWHOE HAIpS)KEHUE NUTAIONIEH CETH IOCIEeA0BATEIbHO
BKIIIOUEHBI: 00MOTKa KoHTakTopa KMI1, knonku SBS "IIYCK", 7"CTOII". Ilpu
Haxatuu kHonku [1YCK obpa3syercs uenb ynpasieHus: ¢aza A - oomorka KM -
koHTakThl kKHOMKH SBS "IIYCK" - kontaktel kHomku SBT "CTOII" - ¢daza C.
I'maBabie koHTakTel KM1.1, KM1.2, KM1.3 3ambIkatoTcss 1 B OOMOTKH JIBUTATCIISA
nojpaercs TpexdaszHoe HampspkeHue; 4ToObl npu otiyckanuu kHonku "I[TYCK" (ee
KOHTAKThl BO3BPAIAlOTCS B PA30MKHYTOE€ COCTOSIHUE) ABUTATEIb HE OCTAHOBWIICS,
napajyielbHO €M TNOJAKIIOYEeHbl OJIOKMpOBOYHBbIE KOHTakThl KM1.4. OcrtanoBka
JBUTATENs ocyllecTBisieTca HaxkaTtueM kHomnku "CTOII", pa3zmbikaromiye KOHTAKThI
KOTOPOM pa3phIBAIOT LIeNb ynpaBiaeHus. JJis 3aluThl ABUratesis OT MEpPErpy3Ku B
uenb AByx (a3 BkimoueHsl TernoBbie pene KK1, KK2, narpeBarenbHbie 31€MEHTHI
KOTOPBIX pa3pbIBaIOT Lenb KaTymku KM1.

PeBepcupoBanue aBUratesis BBIMOJHAETCS C MOMOIIBIO JABYX KOHTaKTOPOB
(KM1 u KM2) u TpexkHOmo4YHoOi cranuuu ympasieHus (puc. 8). Ilpwu
cpabatbiBanuu koHTakTopa KMI1 (cumoBeix koHTakToB KMI1.1, KM1.2,
KM1.3) k oOmoTKamM [ABUTarens NOJAETCA HAIpPSHKEHUE CETH C NPSIMbIM
nopsnkom uepenoBanus a3 (ABC). Eciam cpabateiBaer kontakTop KM2
(xonTaktel KM2.1, KM2.2, KM2.3) nopsimok dyepenoBaHusi (a3 MeHsercs

(CBA) u nBurarenb U3MEHSET HallpaBJICHUE BPaIllCHMUS.
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Cxema yrpaBiieHUs pEBEPCUBHBIM JIBUTATEIIEM C TOMOIIBIO TPEXKHOIIOYHOM

CTaHLIMU YIIPABJICHUS

IIpu onHoBpeMeHHOM cpabatbiBanuu 00oux KoHTakToB KM1 u KM2 Bo3HMKaeT
KopoTkoe 3ambikanue (a3 A-C. [Ins npenoTBpamieHus: 3TOro pexumMa npuMeHseTcs
JIEKTpHUUEcKasi OJIOKUPOBKA IIETH YITPaBICHUSI HOPMAJIbHO 3aMKHYTHIMUA KOHTAKTaMHU
KM1.5, KM2.5 u SBS1 u SBS2.

ITyck nBuratens "Bnepen" ocymectBisercs Haxatuem kHonku SBS1 "Broepen'.
[Tpu sTom 0Opasyercs nens: gaza A - koHtakTel TepMmopene KK1, KK2 - 3amknyTbIe
koHTakThl kHOmkM SBT "CTOII" - 3amxnHytble koHTakThl SBS2 "Hazan" -
3aMbIKatonme KoHTakThl KHOMKKM SBS1 "Bmnepen" - 3amkHyThie KOHTakThl KM2.5 -
obmoTKa ayiekTpomarHuta kKoHTakTopa KM1 - daza C. 3ambIKarOTCs CHUIIOBBIC
koHtaktel KMI1.1, KMI1.2, KMI1.3. J[Ipurartens mnodaydaer NpsIMOM MOPSAIOK
yepenoBanus (as.

ITyck nBurartens "Hazan" ocymectBusiercs HaxxatrueMm KHonku SBS2. [1pu saTtom

obpasyercs 1iemnb: aza A - koHTakTel Tepmopenie KK1, KK2 - 3aMkHyTbIe KOHTaKThI



kHonku "CTOIT" - 3ambikaromue koHTakThl SBS2 "Ha3zan" - 3aMKHYTbhIe KOHTAKTBI
SBS1 - 3amknyThie koHTakTHl KM1.5 - 00MOTKa snekTpomarauta kontakropa KM2 -
daza C.

B pesynpraTe cpabarbiBaHMs KaTylIKd 3JekTpomarHuTa KM2 3ambikatoTcs
cunoBble KoHTakThl KM2.1, KM2.2, KM2.3 u B 0OMOTKY ABUTATENIs IMOJACTCS
oOpaTHBIN MopsiIoK yepenoBanus (a3 Tpexdas3Hoil cucrteMbl. [[BUrarens HauMHAET
BpamiaTbCsi B OOpaTHOM HampasieHHH. OZHOBpEeMEHHOE HaxaTue KHomok SBSI
"Brnepen" u SBS2 "Hazan" npuBeAeT K KCUE3HOBEHHIO TOKA B IIETISAX KaTyIIeK 000UX
AJIIEKTPOMAarHUTOB M HE OAMH KOHTAaKTOp HE cpabarbiBaeT. 3alluTa CHIOBOM LENU
nsurarens ot mneperpy3ok ocymectiserca tepmopene KK1 m KK2. Kopotkue

3aMbIKaHUs B OCIIAX CXEMbI OTKIIIOYAIOTCS MPCAOXPAHHUTCIISIMU.

OIIMCAHUE JIAGOPATOPHOI'O CTEH/JIA

Ha manenu cTeHma yCTaHOBIICHBI:
- PEBEpPCHUBHBIA MAarHUTHBIN IMyCKATENb, KOHTAKTHI OCHOBHBIX Y3J10B KOTOPOTO
BBIHECEHBI HAa CTEH]I JIJISl UCIIOJIL30BaHUs MPU COOPKE CXEM yIIpaBJICHUS;
- JIB€ MTYCKOBBIX JIBYXKHOITIOYHBIX cTaHuu [ u II;
- TPEXKHOIIOYHAs CTaHIHS.
CoOOTBETCTBYIOIINE KOHTAKTHI TyCKOBBIX CTAHIIUM BEIHECEHBI HA MTAHENb CTEH/IA.

JIBuratensb, paboToit koToporo yrpasisieT MII, ycraHoBiIeH BHYTpU CTEHA.

OBBEM U ITOPAAOK BBIITOJIHEHWA PABOTBI

1. O3HaKOMUTBCS C KOHCTPYKIIMEH, MTPUHIUIIOM pabOThl U KOMIIOHOBKOM
OoCHOBHBIX y3JI0B MII. CoCTaBUTh 3CKHW3 KHHEMATHYECKUX CBSI3€M MOJABUKHBIX
AJIEMEHTOB KOHTAaKTOB, BXOJIAIIUX B COCTaB peBepcuBHOTO MII.

2. Vcnoan3yst 0JHYy U3 ABYX JBYXKHOMOYHBIX CTaHIUH (puc. 7a), coOpaTh cxemy
yIpaBJieHUs] HEPEBEPCUBHOTO ABUTaTENS (puc. 6), 1 onpoboBaTh ee B padote (puc.6).

3. OnpenenuTh BEIMYUHY TOKA, MOTPEOIIIEMOT0 0OMOTKOW KOHTaKTOPa,

paccumuTaTh MOTPEOIIEMYIO MOIITHOCTb.



4. O3HaKOMUBIIUCH C TMPHHIIMIIOM PabOThI HEPEBEPCHUBHOM CXEMBI YITPABICHUS
paboToOil JBUTaTelisi, CaMOCTOSTENBHO pa3paboTaTb U cOOpaTh MHOIOMOCTOBYIO
CXeMy ympaBlieHUsl paboTOMN JBUraTessi, UCTOJIb3Ys JBE JIBYXKHOIMOYHbBIEC CTAHIIMH.
[IpoBeputs ee B pabore.

5. Wcrnonp3ysi TPEXKHOIMOYHYIO CTaHIMIO yrpaBieHus (puc. 70), coOpathb
PEBEPCUBHYIO CXEMy yIpaBiieHus pabotoi nasuratens (puc. §). OmpoboBaTh ee B
pabore. OOBIACHUTH PaAOOTy AIEKTPUUECKOM OJOKUPOBKH, IIPeIOTBpalaroei
OJIHOBPEMEHHOE cpabaThIBaHUE IBYX KOHTaKTOpoB MIT.

[IpuMeyaHue: HU3MEHEHHE HallpaBJICHUA BpallCHUA ABHUIATCIIA IIPOU3BOIAUTH

TOJILKO ITOCJI€ IIOJTHOM €r0 OCTaHOBKH.

COLAEPXAHUE OTUETA

OTyeT MOJKEH OBITh COCTABJICH MO MYHKTaM MPOrpaMMBbl BBIMIOJHEHUSI PAOOTHI U
COJIEpKaTh:

- macnopTHbie gaHHbie MII;

- (hOpMyIUPOBKY 1IeTU PaOOTHI;

- 3CKW3 KUHEMATUYECKUX CBS3E€H MOJABMXHBIX 3JIEMEHTOB KOHTakTopa KM;

- PEBEpPCHBHYIO, HEPEBEPCUBHYID W MHOTOIIOCTOBYID CXEMbI YIIPABJICHUS
paboToii nBUTATENS;

- O0BsicCHEeHHE TpHUHIMIA PadOThl OJOKHUPOBKM OT OJHOBPEMEHHOTO cpaba-

TBIBaHUS ABYX KOHTAakTOpoB MII.

KOHTPOJIBHBIE BOITPOCHI

1. YerpoiicTBo v mpuHIUT padoTsl MIL.

2. Kak ocCymiecTBIsieTCS 3allluTa MOTPEOUTENsT OT TEePErpy30K M KOPOTKHX
3aMBIKaHUU ¢ TToMonisro MIT?.

3. OObsicHUTE TPUHIMI PadOThI PEBEPCHBHOM W HEPEBEPCHBHON CXEMBI

ynpasnenus MIL.



4. TlpuHun pabOTHl DIEKTPUYECKOW OJOKHPOBKH OT OJHOBPEMEHHOTO Cpa-
OaTbIBaHUS IBYX KOHTaKTOpoB MII.
5. CriocoOwI ramenus ayru B MI1.

6.Be1i6op MII.

JIABOPATOPHAS PABOTA Ne 2

NCCIEAOBAHUE JIEKTPOMAI'HUTHBIX KOHTAKTHbBIX PEJIE
HOCTOAHHOI'O U IEPEMEHHOI'O TOKA

1) Llens paboThl

O3HakoMJIeHHME C KOHCTPYKIMEH, MPUHIIUIIOM JICUCTBUSA, OO0JACThIO
NPUMEHEHUS W OKCIUTyaTallMOHHBIMH  CIIOCOOHOCTSMH  DJICKTPOMAarHUTHBIX
KOHTAKTHBIX peJie, a TakKe M3YUeHHE TePEXO0IHBIX MPOIECCOB B AJICKTPOMArHUTHBIX

MEXaHHN3Max IIOCTOAHHOI'O TOKA.

2) O6uue cBeaeHUs

Pene HaspiBaeTCs YyCTPOWCTBO, B KOTOPOM IIPH OINPEICICHHOM 3HAYCHUH
BXOJIHOTO CUTHAJIa BBIXOAHOW CHUTHAJ CKauyKOOOpa3HO MPHUHUMAET KOHEYHOE YHCIIO
3HA4YCHUM.

Pene mmeror mmpokoe NMpUMEHEHHE B CHCTEMax aBTOMATHKH, TaK KakK C UX
[IOMOILILIO MOYKHO:

a) yIpaBisITh OOJIBITMMHI MOIIIHOCTSIMU Ha BBIXOZaX MOCPEICTBOM BXOTHBIX

AJIEKTPUYECKUX CUTHAJIOB CPAaBHUTEIILHO MajIOi MOIITHOCTH;

0) BBITIOTHATD JIOTHYECKHE OIEpalliH;

B) CO3/1aBaTh MHOTO(YHKITMOHAIbHBIC PEJICHHBIE YCTPONCTBRA,;

I') OCYIIECTBIIATh KOMMYTAIIHIO JICKTPHUSCKUX TCTICH;

n) (GUKCUPOBATH OTKIOHEHHE KOHTPOJIMPYEMOTO MapaMeTpa OT 3aJaHHOTO

YPOBHS;



€) BBIMOJHATH (PYHKIIMHM 3aTIOMUHAIOIIETO 3JIEMEHTa U T. 1.

Pene xmaccuduuupyrorcs mo pasnuyHbIM MPU3HAKAM: 10 BUIY (PU3MUECKHX
BEJIMYMH, Ha KOTOPbIE OHU PEarupyroT; MO BBIIOJHAEMBIM (YHKLIUSM B CHCTEME
YIPaBJIEHUs U HA3HAYCHHUIO.

[To Ha3HaueHWI0 M (QYHKUMSM, BBIIOJHSAEMBIM B CHUCTEMAax YIIpaBJICHHUS,
pa3INyaroT pelie 3alUThI, YIIPABICHUS U KOHTPOJIS.

B KOHCTpyKIMAX pese UMEIOTCS BOCIPUHUMAIOIIME OPTaHbl, pearupyronme Ha
BHEIIHME  BO3ACHUCTBUSA,  KOMMYTHUpYIOLUIME  (MCIIOJIHMUTEIbHBIE)  OpraHsbl,
OCYLIECTBIAIOIIME IIepeAady BO3IAEHUCTBHSA OT pelle B YIPABICHHUE LEIH,
IIPOMEKYTOUHBIE OpraHbl, MepepadaThIBAOIIME M TEPEeNarolIne BO3JIECUCTBHS OT
BOCIIPMHHUMAIOIIUX OPraHOB K KOMMYTHPYIOIIUM opraHaMm. Bce 3Tu opransl MOryr
OBITh SIBHO BBIPA)KEHHBIMU WJIM O0BEAMHEHHBIMH JIPYT C IPYTOM.

[[lupokoe pacrnpocTpaHeHHEe B  YCTPOMCTBAX AaBTOMATHUKU  IOJIYYHIIH
AIIEKTPOMArHUTHBIE pene Onarofgapst BBICOKMM KOMMYTAIIMOHHBIM CBOMCTBaMm,
CPaBHHUTEJIBHO  BBICOKOM  HAJIEKHOCTH,  BO3MOXHOCTH  OJHOBPEMEHHOIO
NEPEKIIIOUEHUsT OOJIBILIOrO YHCIa IIernei, MHOrooOpa3uio KOHCTPYKTHUBHBIX (OpM U
OPYTMMM CBOMCTBaMH. lIpuHIMIT NEHCTBUS AIEKTPOMArHUTHBIX peEJie OCHOBAaH Ha
B3aUMOJCHCTBUM (PEPPOMAarHUTHOTO SIKOPS C MArHUTHBIM IOJIEM OOMOTKH,
oOTekaeMoil TOkOM. BocnpuHuUMalOUIMM OpraHoM peje sBISeTCd OOMOTKa C
MAarHuTOIPOBOAOM, KOMMYTHUPYIOIIUM OPraHOM - KOHTAKTBI; IIPOMEXKYTOUYHBINA OpPTraH
oOpa3yeTcs HEeMmoABMKHOM 4acThIO U MPYKUHAMHU (BO3BPATHBIMU, KOHTAKTHBIMH).
OCHOBHBIMM XapaKTEPUCTUKAMH U NTAPAMETPAMHU PEJIE SBIISIIOTCA:

1) mapametpsl cpabaTbiBaHus Xcp - 3HAUYEHUE BXOJHOMN BEJIMUUHBI, IPU JOCTUKEHUN
KOTOPOM BBIXOJHAs BEIUYMHA U3MEHSAETCA CKaYKOM OT 0 10 Y max (IKOpB

IPUTSITUBAETCS);



2. mapaMeTp OTHYCKaHWUsl X - 3HAUEHUE BXOJHOW BenuuyuHbl (puc. 1), npu
JOCTUKEHUU KOTOPOH B MPOIECCE MOCIEAYIONIEr0 U3MEHEHUSI X MPOUCXOAUT CKauYOK
BBIXOJTHOM BeJIMUMHBI OT Ymax J10 O (IKopb oTmaiaer);

3. koo urmenT Bo3Bpata K, 351eMeHTa peieiiHOTO IEHCTBUS:

Ke= Xom / Xep< 1

KoaddummenT Bo3BpaTa onpenensieT MUpUHY METIU pesIeHHON XapaKTepUCTUKH;

4) xoadunuent 3anaca K, npu cpadatsiBanuu:

Ks= Xyax /ch> 1

5) koaduieHT ynpaBieHUs

I<y =Y vax / ch

6) BpeMst cpabaThIBaHUS - IPOMEKYTOK BPEMEHM OT MOAAUU Ha BXOJ CUTHAJIA
X=X¢p A0 HaUajia BO3ACUCTBUS Ha ympaBisieMyto Lemb. [1o BpemeHu cpabaTrbiBaHus
paznuyaroT HopMaibHble (top= 50-150 mc), OsicTpoaeiicTByromue (tep < 50 Mc),

3ameieHHbIe (tp,=0,15-1 c) pene u pene Bpemenu (top,> 1 ¢);

7) BpeMsi OTIyCKaHHS - MPOMEXKYTOK BPEMEHM OT IMOJa4d Ha BXOJ CUTHaJa
X=Xom 10 Ha4YQJIa BO3ICHUCTBUS HA YIIPABISIEMYIO LIETb.

[Io pomy BXOOHOrO TOKa pa3IMYalOT pele IEePEeMEHHOr0 TOKa W peie
MMOCTOSIHHOTO TOKa.

N3 pene mepeMeHHOTo TOKa B JaHHOW pab0Te pacCMaTPUBAIOT pelie 3aluThl. B
CXeMax 3alluThl KPYMHBIX M OTBETCTBEHHBIX YCTAHOBOK (MOIIHBIX JBUTATEJICH,

TpaHC(HOPMATOPOB) OT TMEPETPY30K M KOPOTKOTO 3aMBIKAHUS IMUPOKO MPUMEHSIOT



pene Toka u HanpspkeHuss OT u OH. Ha puc. 2 npeacraBieHa KOHCTPYKLHUS PEJIe TOKa

Sek

cepun OT.




MarautonpoBon 1 MMXTyeTcss W3 JKMCTOB AJIEKTPOTEXHUYECKOW CTaiw,
0OMOTKa pelie 2 pasieiieHa Ha JBE CEKIIMH U MO3BOJISIET COSAUHATH UX MapajuieIbHO
U TOCJENOBATENbHO U UMeeT Z-o0pa3Hyio ¢opmy. [IpoTuBOAEHCTBYIOMMIT MOMEHT
CO3JA€TCsl CHUPAIBHOM MPYKUHOM 4, OIMH KOHEL] KOTOPOM CBA3aH C AKOPEM, IPYIrou
- C YyKazaTeleM YCTaHOBOK TOKa cpalaThiBaHus 5. BenuunHa TOKa YCTaBKHU
yKa3bpiBaeTcsi Ha mikajge 6. KoHTakTHas cucremMa COCTOMT U3 TOJBUXKHBIX 7 U
HEIMOJABW)XHBIX & KOHTaKkTOB. IlIaBHBIM HM3MEHEHHMEM HAYaJIbHOIO HATSHKEHUS
IIPYKUHBI IIPOU3BOAUTCS PETYIMPOBAHNE TOKA YCTABKHU. 3a CUET YBEJIMYEHHUsI HATATa
NPYKUH MPOU3BOJUTCS PETyJMPOBAHUS TOKA YCTAaBKH. 3a CUET yBEJIMYEHHMs HaTAra
NPYKMH MOXKHO TOK cpalaThlBaHUS MOJHATH B JBa pasza. [lpu mnepexome c
NOCJIEIOBATEIbHOIO  COCAMHEHHMS Ha  NapajulelibHOE, TOK  CcpalaThIBaHUSA
YBEJIMYMBAETCS B JBa pas3a. TakuMm 00pa3oM, pere IMO3BOJSET PErynpoBaTh TOK
cpabaTtbiBaHus B Impenenax 1-4 ot HomuHaibHOro. Penme ¢yHKIuMoOHMpYeET
CICAYIONIMM 00pa3oM: TpU NPOTEKAHUM MO OOMOTKE pejie Toka, OOJbIIe TOoKa
YCTaHOBKH, MOMEHT, IPOTUBOJICHCTBYIOIIUNA 3JIEKTPOMArHUTy, OKa3bIBAETCSI MEHBIIE
ero COOCTBEHHOTO MOMEHTA U SIKOPb 3aHUMAET IOJIOKEHHUE, I71€ MEHbIIIE MarHUTHOE
CONMPOTHUBJIEHUE, U, TEM CAMbIM, 3aMbIKa€T (WJIM Pa3MbIKAET) KOHTAKTBHI.

Pene cepun DT BrimyckaroTcs Ha Toku cpadarbiBanus oT 0.5 10 200 A.

AHQJIOTMYHYIO KOHCTPYKIIMIO UMeeT pese HanpstkeHus cepuu OH. Otnnune
TUX pelie OT pelie TOKAa COCTOMT B TOM, YTO KATYIIKH BBIMOJHEHBI C OOJBIINM
CONPOTHUBJIEHUEM, TaK KaK MOJKIIIOYAIOTCS K MUCTOYHHUKY HalpsbkeHus. Pene cepum
OH moryTt paboTaTh Ha MOBBIIICHUE HANPSKEHUS BbIIIE HANPSXKEHUS YCTAHOBKU, U

MHWHHUMAJIBHO pC€arvpys Ha MIOHMXXCHHUC HAIIPSIKCHUA, HUXKC HAIIPSKCHUA YCTABKH.



7
1

3 \j\c‘ T V. i
2 e /2 I

vd 10
! ‘?—_—— N // 1

< \ el

- B

DNEKTPOMAarHUTHBIE PEJIE TMOCTOSHHOTO TOKAa BBIMOJHAKOTCA C BHEIIHUM
MPUTATUBAIOIIUMCS SIKOpeM (puc. 3) U ¢ BTATUBAIOIIUMCS sIKOpeM (puc. 4).

Pere ¢ BHEMHUM MPUTATUBAIOIIUMCS SKOPEM TMPEJCTaBISET COOOM
AIIEKTPOMArHUTHBIA MEXAHU3M U Psii KOHTAKTHBIX TPYIIl, YCTAHOBJICHHBIX HA OJHOM
ocHoBaHuU 5 (puc. 3). MaruutonpoBo pene coCTOUT u3 sapma 11, cepaeunuka 8 u
AKopsi 6, BBIIOJHEHHBIX M3 MarHUTOMArkou crtanu. Ha cepaeuHuke momemiaercs
Kapkac 9 ¢ oJlHOM MM HECKOJIbKUMU 0OMOTKamu 10.

[Ipu npoTekaHuu Mo 0OMOTKE AJIEKTPUUYECKOTO TOKA, IKOPh MPUTATHUBACTCS K
ceplieuHuKy. [[BikeHue sikopst yepes HempoBo il mtudt 3 nepegaércs Ha OHY
13 KOHTAKTHBIX MIPY>KUH U, B PE3YJIbTATE YETO MPOUCXOAUT 3aMbIKAaHUE TTOABUKHOIO
] 1 HENOABUIKHOTO 2 KOHTAKTOB.

Bo3Bpar skops B HCXOAHOE TOJOXKEHHE TIOCIE€ O0eCTOYMBAHUS OOMOTOK
OCYUIECTBJISIETCS IPU MOMOIIH TUdTa 7.

B pene ¢ BrsaruBarommmcs sikopeMm (puc. 4) MarHUTONPOBOJI COCTOUT U3 SpMa
7, HEMIOJABM>KHOTO CeplIeUHUKA 8 U sIKOps 3. BHYTpH sipMa MOMemaeTcsl KaTymka S C
OoOMOTKOM 6. B HCXOIHOM TMOJIOKEHUU SIKOpPb yaepxuBaercs npyxuHoil 4. Ilpu
cpaOaThIBaHUU peJie MPOUCXOJHUT 3aMbIKAHWE TMOJBWKHBIX | W HEMOJBWKHBIX 2

KOHTAaKTOB.
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[lepexogHpie TpoliecChl B pejie MOCTOSHHOTO TOKa CKIIAJbIBAIOTCS U3
HECKOJIBKUX JTaloB M MPEJCTABISIOT COOOW COBOKYIHOCTH 3JIEKTPOMArHHUTHOTO
MEPEXOTHOTO TMPOIECCa COCTABIEHUS TOKA U MArHUTHOTO MOTOKA ¢ MEXaHUYECKUM
MEePEXO0IHBIM MPOIECCOM JIBHXKEHUS SKOPSI.

B cooTBeTCTBUHM € 3THM, B OCUMJUIOTPAMMAaX HApACTaHUS U CIIAIaHUs TOKA MpU
BKJIFOUEHUH WJIA OTKIIFOYEHUU pelie (prc. 5) MOXKHO pa3IMuUuTh TPU MEPUOA.

[lepBblii mepuoj - HapacTaHWE TOKA B KAaTYLIKE MHPH HEMOABUKHOM SIKOPE
(yuactok 0 - 1 Ha ocumorpamme). B 3TOT mepuoj TSAroBoe ycuiine, pa3BUBAETCS
AJIEKTPOMArHUTHBIM pEJI€ MEHbBIIIE CYMMApHOTO MPOTUBOJAEHCTBYIONIErO ycmius. B
TOYKe | TArOBOE yCHJIME HAUYMHAET MPEBBINIATh MPOTHUBOACHCTBYIOIIEE YCWIHUE, U
AKOpPh MPUXOAUT B JBWXKeHHe. I[Ipy H>ToM B KaTylike pejie BO3HHKAET
ANEKTPOABMKYIIAs CHJia, OOYCJIOBJCHHAs JBHXEHUEM SIKOpPS U JACHCTBYIOIIAs
HaBCTpeuy MPUII0KEHHOMY HalpsbKeHHto. BeneacTBre 3Toro, TOk BO BTOPOM MEPUO]T
(yuactok 1 - 2) 3amemsisieT cBO€ HapacTaHWe U Jlake HECKOJIbKO crajaeT. B Touke 2

AKOPb NPEKpAIACT IBM)KCHUE W INPUTATHUBACTCA K CEPACHYHMKY. B Tpernit mepuon



(ygactok 2 - 3) HpOMCXOAMT JaibHEilllee HapacTaHUE TOKA B KATYIIKE IMpH

HCTIOJABHMXKHOM AKOPC.
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[IpoMeXXyTOK BpEeMEHH OT MOMEHTAa MOSBIICHUS HWMIYJbCAa JO0 MOMEHTA
IIOJTHOTO cpabaThIBaHUs PeJie Ha3bIBaeTCs BpEMEHEM cpabaThIBaHUA tep.

OHO CKJIaBIBACTCA W3 BPEMEHM TPOTaHUSA tr, U BPEMEHU [BWKCHHUS typ
MOJBM)KHBIX 4YacTEW pelie€ 10 MOMEHTA BO3JICWCTBHS HA HMCIOJHUTEIBHBINM OpPraH.
BpeMmsa nepexoHOro mporecca 3aBUCUT OT BEJIWYHMHBI aKTUBHOTO W MHAYKTHBHOTO
COIIPOTHUBJICHUS KATYIIKU, OT YCUJIUWA MTPOTUBOICUCTBYIOIIUX MPY>KUH, OT BEJIUYHUHBI
OCTaTOYHOI'O  BO3JAYIIHOIO 3a30pa TMpHU MPUTIHYTOM SIKOPE W  HalW4YWH

KOPOTKO3aMKHYTBIX KOHTYPOB.

3) Onucanue 1a0OpaTOPHOTO CTEHJIa U MOPSOK BBITOIHEHUS Pa0OTHI

JlaGopatopHblii  cTeHA  TpeAcTaBisieT coOOW  maHedb, Ha  KOTOPOH
CMOHTHUPOBAHbl pene nepemMeHHoro Hampsbkenuss tuna PH wm Ttoxka Ttmna PT,
IIPOMEXKYTOUHOE peiie moCcTOossHHOro Toka thna PIIH, a Takxke coorBercTByromme
U3MEpUTENbHBIE TPUOOPHI, MOTEHIIMOMETPHI, MEPEKITI0YATENN U KOHTPOJIUPYIOIIHE
ycrpoiictBa-namnouku JIC. IluTtaHne cTeHIa OCYLIECTBISIETCS MEPEMEHHBIM
HanpspkeHneM 220 B 1 noctostHHbIM - 24 B ipu moMony aBToMaTtoB A U Ao.

[Topsinok BBITTOJTHEHHS paOOTHI:

1. O3HakOMHUTBCA €  KOHCTPYKUMEW  pele  IMEePEMEHHOI0  TOKa,
MPEICTABJICHHON HA CTEHJIE.

2. CoOparp cxemy mo puc. 6. IIpenBaputenbHO ClellaB yCTaBKy Ha IIKaie
pene Hanpsbkenus PH, mpoBeputh paboTy pene, KOHTpoiupysl cpabaTbIBaHUE MPHU
nomomu Jammouku JIC. [IpoBepuTh TOYHOCTH cpabaTbiBaHWSA MO TOKa3aHUSIM Ha

KaJIc pcji€ 1 IKaJIC BOJbTMETPA.

Pl

Q: PH TIC
A
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3. [I1aBHO yMEHBIIUTH HAIPSKEHUE, ONPEACIUTh HANPSIXKEHHUE OTIYCKaHUSA
o W, TUIABHO YBEJIWYMBAas, ONPEACIUTh HaNpsHKeHHe cpadaThIBaHUS — Hcp.
Omnpenenuts korppunmeHT Bo3Bpara K, u koapduunent ynpasnenus K.

4. Cpenath TOXe camoe, coOpaB cxeMy sl uccienoBaHusi peine Toka PT.
CxeMa ucnbpITaHus pesie OyJeT aHaJOTHYHA MPEbIAYIIeH, ¢ TON JMIIb Pa3HUIICH,
YTO MOCJIEIOBATEIBHO C KaTYIIKON pelie TOKa He0OX0AUMO BKIIOYUThH aMIIEPMETD.

5. O3HAKOMHUTBHCS ¢ KOHCTPYKITUEH MPOMEKYTOYHOTO Pesie MMOCTOSHHOTO TOKa
tuna PIIH, cxemoli ucnpiTaHuil.

6. CoOparb cxemy MO puc. 7, BKIIOYUTHL aBTOMaTthl A; u A,. IlmaBHO

YBCIIMYNBAsA HAIIPAKCHUC ITIOTCHIIMOMCTPOM HT, da 3aTCM IIJIaBHO YMCHbIIA,

OIPENCNIUTh HANpsDKEHUE cpabaThIBaHUS Hcp W HANPSHKEHHE OTHYCKAHUSA Hom.
OnpenenuTh MO JSTUM JaHHBIM KoddduimeHnt Bo3Bpata KB, koddhduimeHt
ynpasienus Ky u xoad¢unuenT 3anaca no cpadareiBanuio K, 3Has HOMHHaNIbHOE

3HAYEHUE HAIIPSDKEHUS Ha KaTyllke pelie up,=24 B.

KoHTpoabHBIE BOTPOCHI
1. Kakoi ¢puzndeckuii cMbIc UMEIOT K03 dutineHT Bo3Bpara Ky u
ko3 unment 3anaca K,?
2. B uém oTamnuue 351eKTPOMAarHUTHBIX pejie IEPEMEHHOI0 U IOCTOSIHHOTO
TOKa?
3. Kakue TpeboBaHUs MPEABABIAIOTCS K SJICKTPOMArHUTHBIM perie?
4.  OOBSICHUTE OCIMIIJIOTPAMMY CIalaHusl TOKA MPU OTKIIOYCHUH
ANIEKTPOMATHUTHOTO peJie TOCTOSHHOTO TOKA.
5 O0BsICHUTE OCIMIUIOTPAMMY HapacTaHUS TOKA MPH BKIFOUCHUH
AJIEKTPOMArHUTHOTO PeJie MOCTOSTHHOTO TOKA.
2. KaxoBa npuurHa BUOpaIuu B JJIIEKTPOMArHUTHBIX pelie MEPEMEHHOT0 ToKa?
VYkaxurte criocoObl ycTpaHeHUs BUOpaIuu.

Kaxkoe IMPUMCHCHUC HAXOJAT SJICKTPOMAIrHUTHLIC PCJIC B CUCTEMAX aBTOMAaTHKU?



JlaGoparophasi pabGora Ne 3
NCCIEJOBAHUE JIEKTPOAUHAMUNYECKUX CUJ
MEXAY HINHAMH

LEJIb PABOTBI

HpI/IO6p€TeHI/IG HAaBBIKOB pacdcCTa U SKCIICPUMCHTAJIbHOT'O OIIPCACIICHUA

AIEKTPOANHAMHUYECKUX CUJI MEXKAY JBYMs IIMHAMHU.
OCHOBHBIE TEOPETUYECKUE ITOJIOKEHMA

MHoOrue sneKTpuyecKre anmapaTbl BO BpPEMsSI aBAPUU B DJIEKTPUYECKOM CETH
IIOABEPraroTCs JEHUCTBUIO CKBO3HBIX TOKOB KOPOTKOTO 3aMbIKaHUS, BEIMYMHA
KOTOPBIX MOXET B JECATKM U AK€ COTHM pa3 IMPEBBILIATH HOMHUHAJIBHBIA TOK
anmapara. OTH TOKH, NPOXOAs IO TOKOBEIYIIMM 4YacTsAM alapara, NPUBOIAT K
BO3HUKHOBEHUIO 3HAYUTEIBHBIX JJIEKTPOAUHAMHUUYECKUX CWII, KOTOPBIE CTPEMSATCS
nehopMUPOBATH 3TU YACTH U PA3PYIIUTh U30JSLUOHHBIE JIEMEHThI UX KPEIJICHUS.

KoHCTpyKIMsl 3JIEKTpUYECKOro ammaparbl JOJKHA ObITh paccudTaHa TaKUM
o0pa3oM, 4TOObI OH MOT BbIIEPKAaTh BO3ICHCTBHE AJIEKTPOJAMHAMUYECKUX CHII TpU
MIPOXOKIAECHUN TOKOB KOPOTKOT'O 3aMbIKaHHS. [ToaTomy pacyer
JIEKTPOAUHAMUYECKUX  CHJI, JEUCTBYIOIIMX HAa  TOKOBEAYILIHME  DIIEMEHTBI
ANEKTPUYECKUX  anmaparoB, HUMeeT  OoyibllIoe  3HAYEHHE B MPAKTUKE
AIEKTPOANIIAPATOCTPOCHHS.

B JTAHHOM paboTe UCCIEAYIOTCS IIEKTPOJNHAMUYECKUAE CUITBI B3aUMOCHCTBUS
MEXKJy MPAMOYTOJIbHBIMM TAPAJJIEIbHBIMU IIMHAMU KOHEYHOM miuHbl. Cuna
B3aMMOJICUCTBUSA MEXAY IABYMs KPYIVIBIMHU JJIMHHBIMU [POBOJHUKAMH ONPEAEIISIETCS
o gpopmyiie
_ hol?l
21Ta

-7
rne  u0=4m-10 ° T'm/m - MarHuTHAs OCTOSHHAS BO3/IyXa;

I- BenuumnHa TOKa, IPOTCKAIOUICTO I10 IIPOBOAHUKAM,



| - naMHA MPOBOJHHUKOB;
O — PACCTOSIHUE MKy OCSIMHU MTPOBOAHHUKOB.
Ecnu npoBOgHUKK MMEIOT HEOOJBIIYIO UIMHY, TO (popMysa MOXKET AaTh
rpyOyIo ommnoKy, MO3TOMY MPUHAITO BBOAUTH B HEE MOMPaBOUYHBIN KO3 PUiireHT

k , yT-II/ITBIBaIOIHI/Iﬁ OTHOHICHUC PACCTOSAHUA MCKIY ITPOBOJHUKAMUA K UX JIJIMHC:
k= |1+ (a_z) _a
l

Takum 06pa30M, I IIPOBOAHUKOB KPYIJIOIO CCUCHUA U KOHCUYHOU

JUITMHBI CUJIa B3aUMOJEHCTBUA ONpeensieTcs o popmyiie

uolzl
2ma

F = k

JIast TPOBOJHHMKOB IPSAMOYTOJBHOIO CEUEHHs BBOAUTCA KOd(PdHUIHMEHT k2,

YUUTHIBAOIIMKN UX MPAMOYTOIBHYIO opMy M B3auMHOE pacrnonioxeHue. Eciau

TOJIIIMHA IIMHBI b 3HAYUTENIBHO MEHbLIE €€ IIMPUHBI /I U PACCTOSTHUS MEXIY

IIHHAMK O, TO KOOPQHUIUEHT A2 MOKHO OIPEHETUTE 10 (OpPMYJIE

a? A h h a?
= — —_ _— + —
ko = [2 —arclg — In( 1 — )]
Ecnu pasmepom b mnpeHeOpeub HEIb3sd, TO pacyeTHble (HOPMYJIbI

MONy4aroTCss TPOMO3JKMMH, M BenuuuHy Kkodduumuenta k2 ymoOHee

ONPENEIATh U3 KPUBBIX.

[IpuBenenuble Boille (HOPMYJIIbI BBIBEACHBI AJIS OCTOSIHHOTO TOKA.
[Ipu nepeMEeHHOM TOKE JNEKTPOJAUHAMAYECKHUE CUIIbI TYJIbCUPYIOT C IBOMHOU
YaCTOTOM.

OpnHako eciv oJ /' TOHUMATh CPEIHEE 3a IEPUOJ] 3HAYEHNE
ANEKTPOAMHAMHUYECKOMN CUIIBL, a 1O [ — NENCTBYIONIEE 3HAYEHUE TOKA, TO

(bopMyIIbl OCTAIOTCA BEPHBIN U 1711 IEPEMEHHOTO TOKA.



OITMCAHUE JIABOPATOPHOI YCTAHOBKM

JlabopaTopHasi ycTaHOBKa MpeacTaBisieT coOoil (puc.3) naBe MNPSMOYroJbHbIC
MapajuieIbHO PACHOJIOKEHHBIE IIMHBI, OJHA M3 KOTOPBIX | KECTKO 3aKperuieHa, a
napyras 2 mojBelleHa Ha OJIokax 3 W ee cujia TSHKECTH ypaBHOBEIIeHa rpy3amu 4.
[ToaBuxkHas mMHA 2 COEUHEHA C TOKOMPOBOJOM U C HEMOABMKHOU MIUHBI 1 THOKUMU
coenuHeHUsIMU 5 U 6. Ilpu NpOXOXKIEHMM MO IMIMHAM TOKa B IMPOTHUBOIIOJIOKHOM
HAIIPABIICHUU MEXKIY HUMHU BO3HHMKAIOT 3JIEKTPOJMHAMUYECKHE CUJIbI OTTaJIKHUBAHUS.
Nx ypaBHOBemmBaroT rupsMu 7. PaccrosHMe MeXAy IIMHAMH OIPENEIAeTCsS C
MOMOIIBIO HIKaNbI 8.

IInTaHre YCTaHOBKM OCYIIECTBISIETCA OT CETH IIEPEMEHHOIO TOKa Yepes
perynupyembiii  aBrotrpanchopmarop T1 u mnonmwxkaromuid Tpanchopmarop T2.
BennunHa TOKa, NMPOTEKWIEr0 MO LIMHAM, M3MEPSAETCS C MOMOUIBIO aMIlepMeTpa U

tpancpopmaropa TT, umeromero ko3gpuuueHt Tpancpopmanuu, paBublii 400.




ITOPAJOK BBIITOJIHEHN A PABOTDI

1. O3HAaKOMUTHCS C JIaADOPATOPHON YCTAHOBKOM M MOPSAKOM BKIIFOUECHHUS
CPEICTB U3MEPEHUSL.

2. 3anucaTh TEXHUYECKUE U METPOJIOTUYECKHE XapaKTEPUCTUKA OCHOBHOTO
000pyI0BaHUS U CPEICTB M3MEPEHUH, UCTIOIB3YEMBIX B TAaHHOW paboTe.

3. OnpenenuTh 3aBUCUMOCTh BETUYHUHBI JJIEKTPOIMHAMUYECKON CHIIBI OT
paccTosiHMsT MeEXIy ImuHamMu. Jlns sToro BeIkItouarenem S (puc.l) mopaTh
HaINpsHKEHUE Ha YCTAaHOBKY C MOMOIIBIO aBToTpaHchopmaTopa T1 yCTaHOBUTH B LIETIH
muH ToK 800A (BeMWYMHY TOKA MPOKOHTPOIMPOBATH IO MOKA3aHUSIM aMIIEpMETpa C
yyeToM  Koa(dduuuenta TpaHchopmanuu — TpaHcpopmaropa Toka).  3aTem,
MOCJICIOBATEILHO YCTaHABIMBAs Ha MOABWXKHOM muHE Tupu maccou 0,5; 1,0; 1,5; 2,0
ke 3a(DUKCUPOBATH PACCTOSTHUE MEXKIY IIMHAMM JIJIs1 KOKJIOTO CITydasl.

AHallorn4yHble U3MepeHus cienyer nposectu npu tokax 1000, 1200, 1400 A.
PesynbraTel u3Mepenuit 3aHectd B Tabia. mo ¢opme 3. Ha ocHOBaHMU TMOTYYEHHBIX
pe3yJbTAaTOB MOCTPOUTH 3aBUCUMOCTH JJICKTPOJUHAMUYECKOW CHUJIBI OT PACCTOSHUS
MEXK]y IIIMHAMU MPY PA3JIMYHBIX 3HAYCHUSIX TOKA .

[Ipy BBINOJHEHHH SKCIEPUMEHTOB CXEMa [OJDKHA BKIKOYAThCS  MOJ
HaMpspKEHUE TOJIBKO Ha BPEMsl MIPOM3BOJICTBA OMNBITa, KOTOPHIM CIEAyEeT MPOBOIUTH
OBICTpPO BO M30ekaHUE NieperpeBa ycTaHOBKH. CMEHY THPb pa3peliaeTcs MpOU3BOIUTh

TOJIBKO IIPU OTCYTCTBUM HANPSKEHUS HA YCTAHOBKE.

dopma
N3mepeno Boruucneno nipu /= 1200 A
Paccrositnue, cMm
Macca pu ToKax, A o ¢opmyiie (4) ITo
TUDb, rpaduky
kr | F,H K Ko | F,H K¢ F,H

800 100Q@ 1200 1400

0,5 4,9

1,0 19,8




4. OnpenenuTh 3aBUCUMOCTD BEJIMYMHBI 3JIEKTPOJIMHAMUYECKON CUJIbI OT TOKA
OpU PacCTOSIHUM MEXIy IIMHaMHu, paBHOM 3 cMm. g sToro ciemyer Ha rpaduke
KpuBbIX F' = f(a), mpuBeICHHOM Ha puC.4,a, TIPOBECTH BEPTUKAIBLHYIO MPSMYIO a = 3
cM. OpavHATBl TOYEK MEPEecCeueHHs] ITOM MPSMOM C KPUBBIMU ONPENEISAT CHUJIbI

B3aHMOHCﬁCTBHH MCKAY IIMHAMU IIPpU COOTBCTCTBYIOIIUX TOKAX.

3atem Hajo0 HaHecTH Ha Tpaduk F = f{/) morydeHHbIe 3HAUCHUS CUJI, U COSUHUB
MOJIYYEHHbIE TOYKUA KPUBOH, ONPEIETUTh 3aBUCUMOCTh CHJIbI B3AUMOICHCTBUSI MEXIY
[IMHAMH OT BEJIMUMHBI TOKA IPU  a=3cm (puc.46).
5.0npenenuTs pacueTHbIM ITyTEM 3JIEKTPOIUHAMUYECKHE criibl Tipu Toke 1200A nmst
TEX e PACCTOSTHUN MEXK]y IIIMHAMHU, YTO U B OMbITe. PacyeT cuil mpou3BeCcTy B IBYX
CIIyJasix:

- mpeHeOperas TOJIIMHOM IKH U BeiuuciuB Ky mo popmyie (4);

-Y4YMTHIBas TOJIIMHY IIKHBI U onipenenuB Ky u3 rpapuka k, =f ((a— b) /(b +h)) ,

npuBOaMMOro B uteparype [1], [2] nnm [3].
Pe3ynbpTaThl BeIUMCIEHUH 3aHecTH B Tabnuily o gopme 3. [To qaHHbIM
TaOJHIIBI TOCTPOUTH pacueTHbie KpuBbie = fla) mpu [ = 1200 A Ha ogHOM Tpaduke ¢

HKCIIEPUMEHTAJILHON KPUBOUM U CPABHUTH UX MEXKIY COOOM.



5. COJEPXXAHUE OTYHETA

1. KpaTkoe onucanue 1abopatopHOil yCTAaHOBKH, CXEMAaTHUYECKHUI ICKU3
KOHCTPYKIIUU YCTAHOBKH CO CXEMOH 3JIEKTPUUECKUX COCTUHEHUH.

2. TexHuyeckue naHHble OCHOBHOT'O O0OPYI0BAaHUS U METPOJIOTUUECKHE
XapaKTEPUCTHKHU CPEJICTB U3MEPEHUS.

3. Pe3ynbrarel u3MepeHuii U pacyeToB, TabauLa, rpaduxu

OKCIICPUMCHTAJIBHBIX U PACYCTHBIX 3aBUCUMOCTEH.

4, BriBoibI 110 padorTe.
6. BOITPOCHI J1J11 CAMOITPOBEPKU
1. B kakmx ciydasx B TOKOBEAYIIUX YACTAX JEKTPUUCCKUX allapaToB

BO3HUKAIOT 3HAYUTEIBHBIE MIEKTPOJUHAMUYECKUE CUIIbI? UeM OHM omacHBbI?

2. [ToueMy B 3€KTpOannapaToCTPOCHUU MPUAAIOT OOJIBIIIOE 3HAYCHHUE PacueTy
ANEKTPOANHAMHUYECKUX CUIT?

3. Kaxk paccunTbhIBarOTCS 3JEKTPOAMHAMUYECKUE YCUITUS MEXKIY JITMHHBIMU
MapajuIeIbHBIMU IPOBOIHUKAMH KPYTJIOTO CEYEHUS?

4. Kakue nonpaBouyHbie KO3(PUUMEHTHI HEOOXOAUMO BBECTH B PACUETHBIE
ypaBHEHUS JJIs IPOBOJIHHUKOB MPSIMOYTOJIBHOTO CEYEHHS] KOHEYHOMW JUIMHBI U TIOYEMY?
5. IIpy kakux yCIIOBHSX ypaBHEHHMS, BBIBEICHHBIE JUIs  pacyera
AJIEKTPOAUHAMUYECKUX CUJI TIPU MOCTOSSTHHOM TOKE, MOTYT OBITh HCIIOJb30BaHbI JJIS

OTPENICJICHHS ITUX CHUJI IIPU IEPEMEHHOM TOKE?



JIABOPATOPHAA PABOTA Ne 4
NCCIEAOBAHUE NEPEXOJHOI'O COITPOTUBJIEHUA
KOHTAKTOB

1. HEJIb PABOTBI

[IpruoOpeTeHne HaBBIKOB pacyeTa U IKCIEPUMEHTAIBLHOTO ONPEACICHUS
KOHTAaKTHOT'O COMPOTHUBJICHHUS IEKTPUUYECKUX allapaToB.

2. OCHOBHBIE TEOPETUYECKMHE ITOJIOKEHUA

DJIEKTPUYECKUM KOHTAKTOM Ha3bIBACTCSl COCAMHEHUE JIBYX (MJIM HECKOJBKUX )
IIPOBOJHUKOB, MPEIHA3HAYEHHOE I HPOBEACHUS JIEKTPUIECKOr0 TOKA. JleTas,
CoMpHUKacaromascs ¢ APyrou mpu oOpazoBaHUU ANEKTPUUECKOr0 KOHTAKTa,
HA3bIBACTCA KOHTAKT JETAJIBIO.

ConpruKOCHOBEHNE KOHTAKTOB IMMPOUCXONUT HE MO BCEH KaKyLIEHCs

MMOBEPXHOCTU KOHTAKTUPOBAHMS, a JIUIIb B HECKOJIBKUX €€ MeCTaX, TaKk KaKk Ha
ITIOBEPXHOCTU KOHTAKTOB BCET/1a UMEKOTCS MUKPOCKOITMYECKHUE BBICTYIIBI U BITIAIUHbI
(MukpoHepoBHOCTH). [I03TOMY CONMPOTUBIIEHHE KOHTAKTA JIEKTPUIECKOMY TOKY
3HAYUTEIHHO OOJIbIIIE COMPOTUBIICHUS CIUIOITHOTO MPOBOAHUKA.

KoHTakTHOE CONPOTUBIIEHUE SBIIETCS BaXKHEUIIEH XapaKTEPUCTUKON
ANEKTPUUECKOr0 KOHTAKTa: YEM OHO OOJIbIIIE, TeM OOJIbIIE TEMIOBOM SHEPTUU
BBIJICJISIETCSA B KOHTAKTE, a, CJIEJIOBATENIBHO, TEM BBIIIIE €TI0 TEMIIEpaTypa.

Ha BenmnumHy KOHTaKTHOTO CONPOTHBICHUS BIHET psan pakTopoB? Cuiia

Ha)KaTHs Ha KOHTAKT, popMa KOHTAKTHOM MOBEPXHOCTH, HAIMUNE OKUCHBIX MJIEHOK Ha
IMOBEPXHOCTH KOHTAKTOB, AIEKTPUUECKUE U MEXAHUUYECKHUE CBOMCTBA MaTepurasa
KOHTAKTOB, UX TEMIepaTypa u T.1.

B HaHHOﬁ pa60Te HCCICAYIOTCA 3aBUCUMOCTH KOHTAKTHOI'O COIIPOTHUBJICHUA OT



CHJIbl KOHTAKTHOI'O HaXXaTus JJII KOHTAKTOB Pa3/IMYHbIX (bOpM 1 MaTCpualioB. KpOMe
TOI'0, BBISICHACTCS BIIMAHNC ITOBCPXHOCTHLIX INICHOK Ha KOHTAKTHOC COIIPOTHBJICHUC.
KonTakTHOE COIIPOTHUBJICHUC 3a9YUIIICHHOI'O KOHTAKTA CBA3aHO C CHIJIOU

HaXaTus CJICAYIOIMUM COOTHOIMCHUCM:

Re=k/(0.102 F) ™

rae Ry - KoHTakTHOE conpoTtuBieHue, OMm;

F-cuna koHTakTHOrO HaxkaTtus, H;

k -xo3(pPULIUEHT, YIUTHIBAIOIINI MaTepral KOHTAKTOB U COCTOSTHUE
KOHTaKTHBIX oBepxHocTed, Om - H”

m —T0Ka3aTelb CTENEHH, 3aBUCSIINMA OT (POPMbI KOHTAKTOB.

3HaueHust kU m, ONPEACIICHHBIE ONBITHBIM ITyTEM, IPUBEACHBI B Ta01.1 u 2.

Tabmuma 1

Marepuras KOHTaKTOB Koaddumuent £, Om - H” | CocTOsIHME KOHTAKTHBIX
MMOBEPXHOCTEN

Mens-Menb (0.08-0.14) - 1073 O4YHIIEHHOE OT OKHCIIOB
JlaTyHb-JIaTyHb 0.67 - 1073 OunnieHHOE OT OKUCIIOB
AJFOMUHHAN-ATFOMAHAN (3-6)- 1073 OunnieHHOE OT OKUCIIOB
Cepebpo-cepedpo 0.06 - 1073 OuuleHHOE OT OKUCIIOB

Tabmuma 2
Bun konTakTa Koaddunment m
[ITap-1mmockocTh 0.5
JIMHUS-TIITIOCKOCTH 0.7
[1110CKOCTh-TIIOCKOCTH 1.0

3. OIIMCAHUE JJAFOPATOPHOM YCTAHOBKHU

MexaHuveckasi 4aCTh YCTaHOBKH (puc.1) mpeacTaBisieT co00ii cTaabHOM
YKECTKHUU pblUar NepBoro poaa 5, 0Cb KOTOPOro MIAPHUPHO 3aKPEIUIEHA Ha

OCHOBaHMHU 4, BBINIOJHEHHOM M3 LIBesUIepa. Mcciiemyemble KOHTAKThI 6



3aKpEIUISIOTCS B 000iMax 7, 0JiHa U3 KOTOPBIX PacIoJio’KeHa Ha phlyare 5, a qpyras —
Ha noJike mBesuiepa 4. O060KWMbI 7 MOTYT ITOBOPAYMBATHCS BO B3aUMHO

NEPIIEHINKYIISPHBIX INIOCKOCTAX, OJaroaaps 4eMy J1OCTUTAaeTCsl CaMOyCTaHOBKa
KOHTAaKTOB.

C noMoIBIO TATH 2 ¥ TPY30B 3 KOHTAKTHI IPHUKUMAIOTCS IPYT K APYTY.

OTtHowenue mied pslyara paBHo 1:10, mo3Tomy cuia HakaTHsl HA KOHTaKT OyJeT B

10 pa3 GobITe CHITBI TSHKECTH TPY30B. [[71s1 ypaBHOBEIMBaHMS COOCTBEHHON MAaCCHI

phIuara CiIy>kKUT MpoTHUBOBEC 1.

1000 __;

100 i

N - |

S |

ML ] :
NS /I




~2208

Uz | RS

DIIEKTpUYECKAsl CXeMa YCTAHOBKH IIPEJICTABIEHA HA pUC.2. BrimpsmieHHbIN

TOK HampspkeHueM 3,5 B mojaercst Ha KOHTakThl OT BelpsaMuTesss UZ, TuTaromerocs
OT CETU MEPEMEHHOT0 TOKa Yepe3 peryiaupyemsolii aBrorpanchopmatop T1 u
noHwxkarmi tpanchopmarop T2. BennunHa Toka B IETH UCCIIETYEMbIX KOHTAKTOB

ONPENEIIAECTCS 10 MOKA3aHUAM aMIIEPMETPa, IOAKIOYEHHOIO K U3MEPUTEIBHOMY
myHTy RS.

ITanenue HanpsKEHU HA KOHTAKTaX PErUCTPUPYETCS MUAIIIIMBOIIbTMETPOM.

OT10 HanpspkeHre OyAeT HeOOIbIIUM MPU BO3JEHCTBUM HA KOHTAKThl 3HAUUTEIbHOM
nprxuMaroniei cuiisl. Eciu ske 3Ta cuiia OyieT Majia Wi KOHTaKThl pa3ouIyTCs, TO K
MUJUTMBOJIBTMETPY OYET MPOJIOKEHO MOJTHOE HANPSKEHUE BHITPSIMUTENS, U
MUJUIMBOJIBTMETP BBIMJET U3 CTPOA. [ mpeaoTBpaiieHus: 3T0ro KOHTaKThI
YCTaHOBKH JTOJIKHBI OBITH BCET/Ia HA/IEKHO MPHKATHI, TO3TOMY MUHUMAaJIbHAS Macca

Ipy30B, IPUJIOKEHHBIX K CBOOOTHOMY KOHILY pblyara, COCTaBJsieT 1 KT.

4. TIOPAOK BBIITOJIHEHW A PABOTHI
1. 03HaKOMUTHCS C JIAOOPATOPHON YCTAHOBKOM U MOPSAKOM BKITFOUCHUS

CpE€acTB USMCPCHHUA.



2. 3anucaTh TEXHUYECKUE U METPOJIOTMYECKUE XAPAKTEPUCTUKH OCHOBHOTO

000pyIOBaHUs U CPENICTB U3MEPEHUS, UCIIOJIB3YEMBIX B padoTe.

3. Onpenennutb 3aBUCUMOCTH KOHTAKTHOT'O CONPOTUBIICHUSI OT CUJIBI HAXKaTUSA

Ha KOHTAKT ISl 3aYMIICHHBIX MEAHBIX U JIATYHHBIX KOHTAKTOB, ISl 3TOTO

NEPBOHAYAIILHO CJIEYET 3aKPENUTh B 000MMaxX YCTAHOBKU MEHbIEC 3aUHIIICHHbBIC

KOHTAKTHhI IIAP-TIOCKOCTh U MOJKIFOYUTh UX K IIaBHOM U U3MEPUTEIBHOMN LEMSAM.

3a4UCTKy KOHTAKTOB Ha/I0 IPOU3BOAUTH HEMTOCPEACTBEHHO NIEpe]] HauaaoM padoThl
nui@oBaibHON OyMaroil. 3aTeM ¢ MOMOUILI0 HArPY30YHOTO YCTPOMCTBA CO3AATh
HayaJbHYIO CHIy HaXKaTusl Ha KOHTaKT, paBHY0 98H (4TO COOTBETCTBYET Macce Trpysa

1 kr). BkiroueHrnem aBTOMaTHUECKOrO BBIKJIIOYATEN S MOJaTh HAPSHKEHUE HA CXEMY
Y YCTaHOBHTH B LieN¥ KOHTAKTOB TOK 200 A. [Ipexne, 4eM NpUCTynuTh K H3MEPEHUIO
MaJeHUN HAPsLKEHUM, cleAyeT MAJUTMBOJIBTMETP BKIIFOUUTh HA HAUBBICIIUH TIpEIes
U3MEPEHMSI U TOJIBKO 3aTeM, 10 Mepe HaA0OHOCTH, MPEENl UBMEPEHUS YMEHBIIAIOT.

B nponecce uccienoBaHus CUITy HaKaThs Ha KOHTAKT CIIEAYET MTOCIIEI0BaTEIbHO
U3MEHATh,  YCTaHaBIIMBas Ipy3bl Maccor oT 1 1o 6 kr. Mi3mMepenust HeoOX01uMO
IPOU3BOAUTH BHAUaJE MPU BO3PACTAIOLICH, a 3aTeM Ipu yObIBarouieil cuie
KOHTaKTHOTO Ha)KaTus. 3Has NaJicHUE HAMPSKEHUS Ha KOHTAKTaX B KaX/I0M OMbITE U
BEJIMYMHY IPOTEKAIONMIETO 10 HUM Toka 1-200 A, onpeAensitoT KOHTaKTHOE

COIPOTHUBIICHUE.

Rion=U/1OMm.

AHJIOTHYHBIC U3MEPCHHS U ONPEICIICHUS BETUIMHBI RK.0n ClIeTyeT
IIPOU3BECTH I BCEX BHUJIOB MEHBIX M JIATYHHBIX 3aUUIIEHHBIX KOHTAKTOB,
yYKa3aHHBIX B Ta0J1.2.

PesynbraTel n3mMepenuii 3anectu B Tad1. 1o dpopme 1.

4. PaccunTarh 3aBUCHMOCTH KOHTAKTHOTO COTIPOTUBIICHUS OT CHJIbI HAKATHS
o ¢opmyie (1) mmst Bcex UCCIIeTIOBAaHHBIX METHBIX U JAaTYHHBIX 3aUHIIICHHBIX
KOHTaKTOB. [Ipu pacuerax UCHOIB30BaATh T€ KE 3HAYCHUS CUJI, YTO U B OMBITAX.

OneITHBIE U paC4YCTHBIC 3aBUCUMOCTHU ITIOCTPOUTH HA OJHOM I’pa(bI/IKC " CPAaBHUTH UX



MEXTy COOOM.
5. OnpenenuTh 3aBUCUMOCTh KOHTAKTHOT'O COIIPOTUBIIEHUS OT CHJIbI HAXKATHS
JUI. OKUCJIEHHOTO aJIFOMMHHUEBOIO KOHTAKTa NP Pa3InYHbIX PopMax KOHTAKTHOU
MOBEPXHOCTH. JlaHHBIE M3MEpEeHUi 3aHeCTH B Ta0I. o (opme 2.

6. Paccuntarh 3aBUCHMOCTb KOHTAKTHOTO COITPOTUBIIEHUS OT CHJIbI HAXKaTHUS
no opmyine (1) 1ig Bcex vccaea0BaHHbBIX BUOB aJIOMUHUEBOTO KOHTAKTA MIPH
3aUUILIEHHBIX MOBEPXHOCTAX KOHTAKTUPOBAHUS, UCIIOJIb3Ysl T€ K€ 3HAUEHUS CUJI
Ha)kaTus, 4To U B onbITe. [locTpouTh Ha OAHOM IpaKe ONBITHBIE U PACUETHBIE
3aBUCUMOCTH U, CPABHUB X MEXAY COOOM, BBISICHUTh BIUSHUE TOBEPXHOCTHOM

INICHKKW Ha KOHTAKTHOC COIIPOTHUBJICHUC.

OnpIT

F,H U.,MB R« .,OM Pacuer
R« ,OM

Bo3p. Yo6uB. | Bo3p. YomB. | Bo3p. VYomB. | Cpenn.

®opwma 2

OnbIT
Pacuer

F,H U, ,MB R« ,Om R, .OM

5. COEPXKAHHME OTUETA

1. Kpatkoe onucanue 1abopaTtopHO YCTAHOBKH, CXEMATHIECKUIN ICKU3
YCTAHOBKH, CXEMA JICKTPUUECKUX COCTUHEHUM.

2. Texuudeckue TaHHbIE OCHOBHOT'O O0OPYI0OBAaHUS U METPOJIOTHYECKUE

XapaKTEPUCTUKU CPEACTB U3MEPEHUS.




3. Pe3ynbrathl U3MEpEeHU U pacyeToB, TaOIHIIbI, TPaPUKU IKCIEPUMEHTATbHBIX
Y PACUYETHBIX 3aBHCUMOCTEMN.

4. BeIBOJIBI 11O padoTe.

6. BOITPOCBI U181 CAMOITIPOBEPKIU

1. Yto Takoe IeKTpHUYECKUIl KOHTAKT?

2. YUTo MOHMMAIOT MO KaXYIIENHCs MOBEPXHOCTHIO JIEKTPUYECKOIO KOHTAKTA?

Kaxkas moBepXHOCTh KOHTAaKTa BOCIPUHUMAET YCUIINE HaXKaTus?

3. MaiiTe onpeaesieHne KOHTaKTHOTO conpoTuBiieHus. Kakue (pakTopsl u kak

BJIMSIOT HA BEJINYMHY KOHTAKTHOTO CONPOTUBIICHUS ?

4. Ha xakue BUIIbI pa3AeNIAIOTCS KOHTAKThI IO OPME KOHTAKTHOM

MOBEPXHOCTH?

5. IlpuBenure SMIUpUUECKYIO (POPMYITY, CBA3BIBAIOLIYIO0 KOHTAKTHOE

CONPOTHUBJICHUE C YCUIIUEM HaxaTHsl, POPMON KOHTAKTOB, MaTEPUAIIOM KOHTAKTOB U
COCTOSIHHEM MX KOHTaKTHBIX [IOBEPXHOCTEH.

6. Kak skCniepuMEHTAIbHO ONPEAEISIETCS BETUYNHA KOHTAKTHOTO COMPOTUBIICHUS?



CIIMCOK PEKOMEHIYEMOM JINTEPATYPBI

a) OCHOBHAsI JIUTepaTypa:

1) Dnekrpuueckue anmapatsl/ Yynunxun A.A.-2013.

2) Dnextponnsle npubdopsl/Yepnsikos I'.1.-2012.

3) DnexTpuueckue U dIEKTPoHHBIE anmnapatel/Po3anosa FO.K.-2010.
0) 10MOJIHUTEIbHAS JINTepaTypa:

1) DnekTpoTexHuka u 3nekrponuka/HemiioB M.B.-2012.

2) Dnextponuka/Kacatkun A.C.-2008.

B) IPOrpaMMHOe odecreyeHue:

MATLAB

DJleKTPOHHAA OUOJIMOTEKA:

a) OCHOBHAsl JIMTepaTypa:

1. DnekTpuyecKue U JIEKTPOHHBIC anapaThl [ DIIEKTPOHHBIN PeCypc|: METOAMYECKUE YKa3aHus/ —
OnextpoH. TekctoBble faHHble.— CIIO0.: Cankr-IleTepOyprekuil rocyiapcTBeHHbIN
apXUTEKTypHO-cTpouTenbHbli yHuBepcurer, ObC ACB, 2014.— 28 c.— Pexxum nocryna:

http://www.iprbookshop.ru/33304

2. JpsxonoB B.II. DnekTpoHHBIE CpeCTBA CBSA3U [ DIEKTPOHHBINA pecypc]: yuedHoe mocodue/
Hesixonos B.I1., O6pa3znoB A.A., CmepaoB B.FO.— DnekTpoH. TekcToBbIe 1aHHbBIe.— M.
COJIOH-ITPECC, 2009.— 430 c.— Pexxum noctyna: http://www.iprbookshop.ru/8673

0) 10TOTHUTEIbHASI JINTEpPaTypa:

1. Cunainosa H.IO. Bonipockl npoeKkTHpOBaHUs 3JEKTPUUECKUX allapaToB [ DIEKTPOHHBIA pecypc]:
yaeOnoe mnocobme/ CumainimoBa H.FO.— Dnextpon. TekcrtoBble nanHbie.— Tomck: Tomckuit
MOJINTEXHUYECKUN YHUBEPCUTET, 2014 — 168 c.— Pexum JOCTyIIa:

http://www.iprbookshop.ru/34657

2. Kawmpimmnas O.H. ®opmanbHOe TPENCTaBICHHUE SICKTPUUECKUX MPHHIMUIHAATIBHBIX CXEM IS
pelieHus 3a/lad aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS SJIEKTPOHHOM ammaparypbl [DIeKTpOHHBIN
pecypc]: yuebHoe mocobue/ Kampimuas 3.H., Mapkeno B.B., ComnoBeeB B.A.— DnexTpoH.
TEKCTOBbIC JJaHHbICe.— M.: MOCKOBCKUI TOCYIapCTBEHHbI TEXHUYECKUN YHUBEpCUTET nMeHu H.D.

baymana, 2011.— 48 c.— Pexum nocryna: http://www.iprbookshop.ru/31315
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http://www.iprbookshop.ru/33304
http://www.iprbookshop.ru/8673
http://www.iprbookshop.ru/34657
http://www.iprbookshop.ru/31315

3. bynsrueB A.JI. DnexTponHble mpubops! [DnekTpoHHbIN pecypce]/ bymsrueB A.JL, Jlsmun I1.M.,
TymunoB E.C.— Dnektpon. tekcroBbie nganHbie.— M.: JIMK IIpecc, 2006.— 399 c.— Pexum
nocryna: http://www.iprbookshop.ru/7678

9. MaTepI/IaJILHO-TeXHI/I‘IGCKOC o0ecrneyeHue AUCHHUIIIINHBI

Ha kadenpe comepkarcst 2IEKTPOHHBIC BEPCUH METOUYECKUX YKa3aHHUH K 1a00PaTOpHBIM
paboTam, Mpe3eHTAllMOHHBIN MaTepuall, JeKIMOHHbIN MaTepuall. TexHudyeckue cpeacTsa 00y4eHus
— COCPEIOTOYEHBI B KOMITBIOTEPHBIX Jaboparopusx kadenapsl «ID1I». s yrenus naexuuit
HCIOJIb3YIOTCSl IPOEKTOP M 3KPaH.

B kadectBe cpeAcTBa BBINOJHEHHS J1a0OpaTOPHBIX pabOT HCHONB3YyeTCs MporpaMma

«MATLABY.
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http://www.iprbookshop.ru/7678

PETJIAMEHT
6aJIJIbHO-PEUTUHTOBOM CUCTEMBI OLIEHKU y4eOHOM JesITeJIbHOCTU CTY/IEHTA
JlyucuunivHa J/eKkmpuyecKkue U 3/1eKmpoHHble annapambul

Kadenpa_«Idaekmponpueod u asmomamuka»

['pynna (['pynmsbi) AHII dakysbTeT DPAIIHU Y4y.roa CemecTp

CoctaBuTesib (BeAyllMM npenojaBatessb)__Mazomadoes P.A-M. PykoB. npakT. (/1a6.) 3aHATUH
Ammecma Bud desmeavHoCcmu Budsl pa6om, nodaexcawjue oyeHke Maxcunm-oe
Y. nepuod K0./1-80 6a/1108

Koncnekmul-2 6aana
Omeembl HA NPAKMUYECKUX U /IEKYUOHHbIX 3AHAMUSIX -5 641108 15
Jla6opamopHsie pa6omvl-8 6441108

Tekywuii KOHMpPO/1b

IMucbmeHHasi KOHMpobHAs pa6oma

1 Py6esicHas ammecmayus 20
CamocmosamenvHasn 0
paéoma
Ilocewyaemocmu 5

Koncnekmul-2 6aana
Omeembl HA NPAKMUYECKUX U JIEKYUOHHbIX 3AHAMUSAX -5 641108 15
JlabopamopHuie pa6omu!-8 641108

Tekywuii KOHMpo.1b

IMucbmeHnHas KOHMpobHAs pa6oma

2 Py6escHasa ammecmayus 20
CamocmosmensHas OdhopmaeHue u 3ayyuma 1a60pamopHsIX paéom 15
pa6oma p W 14 p p
Ilocewjaemocmbu 10
BCETO 100
3 Teopueckas paGoma Jlok/1a0d Ha koHhepeHyuu, yuacmue e o/siumnuade, n0020mMo8Ka 20
memamu4ecKoli npeseHmayuu
3aeedyrowuii kaghedpoii «III1» Mazomados P.A-M. Pocnucy, Adama
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