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BBEJIEHUE

Hacrosmuii npakTUKyM COCTOUT M3 YETHIPEX JIabopaTopHbIX paboT. B mep-
BOH J1abopaTopHOM paboTe CTyJeHTaM MpeajiaraeTcsi cooparh MPOCTEUIIYIO CXEMY
yIpaBJIeHUs aCHHXPOHHBIM JBUTaTeseM. Bropas nmabopaTopHas paboTa Hampaslie-
Ha Ha 3aKperieHre MOJYYSHHBIX Ha MEPBOM 3aHSATUU KOMIIETECHIINH, a TaKXKe Mpo-
BEJICHHE OIBITOB HANPAaBJICHHBIX HA 3aKpEeIUICHUE 3HAHUMU, MapajUiebHO H3ydae-
MBIX CTYJACHTaMH Ha JPyruX JUCHUIUIMHAX. Tperbst JabopaTopHas paboTa
HarpaBiieHa Ha (OPMUPOBAHUE KOMIETEHIIMM OTHOCHUTEIBHO DSJICKTPOMOHTAXKA
CXEMBbI yMPaBJICHUS PEBEPCUBHBIM DJICKTPONPUBOJIOM M YCTPAaHEHHWE B HUX HEHC-
npaBHocTel. UeTBEpTas nabopartopHas padoTa MOCBSIIEHA H3YYCHUIO METOJIUKHU
UCIIBITAHUS DJICKTPOJIBUTATENS MOCTOSHHOTO TOKa IMocje peMoHTa. Ha BwimosnHe-
HUE KaXJI0U 1a00paTopHOU pabOThl OTBOJIMTCS IO YETHIPE aKaIEeMUYECKUX Yaca.

[IpakTKyM MOXET OBITh MCMOJB30BaH MPH U3yUYEHHUH CTYJACHTAMU JHUCIU-
TIMHBI « TeXHOIOTHS SJIEKTPOMOHTAXKHBIX PabOT.

VYyamemycsi HEOOXOMMO YMETh XOpPOIIO pPa3doupaTbcs B CXeMaxX, 3HATh
YCTPOMCTBO AJIEKTPOJBUraTEIe W anmaparoB U yMETh OCYIIECTBISATH COOPKY
CXEM YTpaBIICHHUs, a IPU HEOOXOAUMOCTH MPOU3BOIUTH COOTBETCTBYIOIINE UCIIbI-
TaHUS U U3MEPEHUS.



JIABOPATOPHASA PABOTA Ne 1

HNUCHBITAHHUE 2JIEKTPOABUI'ATEJIA C KOMMYTALHNOHHBIMH
AIIITAPATAMM ITOCJIE MOHTAKA

HEJIb PABOTbBI

1. ITonydyeHre HABBIKOB MOHTAaXKa AJIEKTPOOOOPYI0BAHHUS.
2. 3yyeHune METOUKH MPOBEPKU FINEKTPOOOOPYI0BAHUS JIJISl YIIPABICHUS
paboTOM AIIEKTPOIBUTATEIS.

INPUBOPBI U UTHCTPYMEHTBI
OTtBepTKa, NasJbHUK, TECTED.
KPATKHUE TEOPETUYECKUE CBEJIEHUSA

Haubonee mupokoe pacrnpocTpaHeHHE BO BCEX OTPACiSIX MPOMBIIIIEHHO-
CTH, CTPOUTENBCTBA U CEJIBCKOT0 XO35MCTBAa UMEIOT ACUHXPOHHBIE AJIEKTPOIBHUIaA-
Tenu TpEX(PazHOTro ToKa ¢ KOPOTKO3AMKHYTBIM POTOPOM. DJIEKTPOJBHUraTeIN Xa-
PaKTEepU3yIOTCd HOMUHAJIBHBIMU JAHHBIMH, KOTOpPHIE yKa3aHbl B MX MNAaCIOpTaXx:
MOIIHOCTBIO, HAMIPSDKEHHEM, TOKOM CTaTopa, KPaTHOCTHIO MMYCKOBOT'O TOKa, KO3 (-
(UIIMEHTOM MOIIIHOCTH, YaCTOTOM BPAIIEHHUS POTOPA, HOMUHAIBHBIM BPAIIAIOIINM
MOMEHTOM.

CMOHTHPOBAHHBIA U YCTAHOBJIEHHBIN Ha pabodee MECTO JIEKTPOJABUTATEINb
IPOBEPSIOT MpU pabOTE BXOJOCTYIO M TIOJI HATPY3KOM; PU HEOOXOJUMOCTH IO/~
BEPrarOT MCIBITAHUIO. YIIPaBJIECHUE, PETYJIMPOBAHUE M 3AIUTY DJIEKTPUYECKUX
MalllUH OCYIIECTBISIOT C MOMOIIBIO ANEKTPUUYECKUX annapaToB. Amnmaparsl, MpHU-
MEHSIEMBIE ISl YIPABJICHUS JIEKTPUUYECKUMHU LIETSIMU, TTOAPA3IEIISIIOTCS HAa HEaB-
TOMaTH4YECKUE W aBTOMaThueckue. K aBTOMarndeckuM ammaparaM OTHOCSTCS:
KOHTaKTOpPbI, MarHUTHBIC MYCKATEIH, aBTOMATHYECKUE BBIKIIOYATEIN, KOTOPBIE
YIPABISIIOTCS JNUCTAHIIMOHHO WJIM JEUCTBYIOT aBTOMAaTHYECKH IPHU W3MEHECHHU
YCTaHOBJIEHHOT'O peKUMa pabOThl 3JIEKTPOABUTATENECH WIIM MUTAIOLIEH CETH.

INPAKTUYECKOE 3AJIAHUE

1. 3anumuTe MacnopTHHIE JAHHBIE ACMHXPOHHOTO 3JEKTPOJBUTATENS (CM.
Ta0JMYKy Ha €ro KOpIyce) U O3HAKOMbTECh C MYCKOBOW anmaparypoil (3anuiiure
UX MOJIHOE 0003HAYEHUE U OCHOBHBIC JJAHHBIE).



2. CobepuTe JICKTPHUECKYIO cXeMy (corTacHo puc. 1, 2 uiau 3) B 3aBUCHMO-
CTH OT HOMEpPA BapUaHTA, KOTOPBIN OMpeesieTcs 000pyI0BaHUEM, PAa3MEILIEHHBIM
Ha CTEHJE.

3. [IpousBeauTe UCHBITAHUE BIEKTPOJBHUraTesl HAa XOJIOCTOM XOAYy M IO
Harpy3Kom.

4. IIpousBeaure HEOOXOAMMBIE U3MEpPEHUs (TOK JABUTaTelNs, Bce (a3Hble U
JMHENHbIE HATIPSKEHUSI, CKOPOCTh BPAILEHUsI pOTOpa) B IEPBOM U BO BTOPOM CIY-
Yyae U 3aHecuTe ux B Taou. 1.

5. CpaBHHTE U3MEPEHHMSI C TACTIOPTHBIMU JIAHHBIMU 3JIEKTPOABUTATEIIS.

6. Odopmute OTUET O IPOJIETAHHON padoTe.

Tabnuna 1. PesynbraThl n3mMepeHuit

Tox neurarens, | das3Hble Hanps- JIuneiinsle CkopocTb BpanieHus
A xeHus, B HanpsbkeHus, B poTopa, 00/MHUH
Ha
XOJIOCTOM
X0y
Tlon
Harpy3Kkou

METOINYECKHUE YKA3AHMS 110 TIPOBEJIEHNIO PABOTbBI

HccnenoBanusi B JaHHOW pabOTe€ MPOM3BOAUTE HA OCHOBE ACHHXPOHHOTO
anektpoasuratens M1 (cMm. puc. 1, 2, 3). Jlns ynpaBineHus pab0oTOH 3JIEKTPOIBHUTa-
TEJIs UCHOJIb3YHTE CIEAYIONIME KOMMYTALIMOHHBIE ammapaThl: aBTOMATUYECKUM
BoIktouaTennb QF1l — s MONKIIOYEeHHS CXEeMbl YIPABICHUS K MHUTAIOIIEMY
HaIpPSHKEHUIO U 3aIIUTHl OT TOKOB KOPOTKOT'O 3aMbIKaHUS; MATHUTHBINA MTyCKAaTEIhb
KM1 — nns noaxmtoueHus OOMOTKHM CTaTOpa JABUTATENs K MUTAIOIIEMY Hampsike-
HUIO; TeruioBoe pene KAl — miid 3aimmThl IBUraTess OT AJIUTEIbHBIX NEPErpy30K;
KHOITKH KHOTIOYHOTO TiocTta SB1 — 1y1st mycka v OCTaHOBA JIBUTATEJIS.

Kontpons 3a TokoM B (pazax U CKOPOCTHIO BpalleHUs Baja AJIEKTPOBUTaTE-
751 mporsBoauTe 1o npudopam: A1 u N. KoHTposs 3a paboTol KOMMYTaIlHOHHBIX
anmnapaToB OCYILIECTBISIUTE BU3YyaIbHO.
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Puc. 3. BapuaHnr 3: npuHIMIUaIbHAs CXeMa yIPaBJICHUS] aCHHXPOHHBIM 3JIEKTPOABUTATEIEM
MOCPEJCTBOM JBYXKHOIIOUHOTO MOCTA; TEIJIOBOE pejie — TPEXIOIIOCHOE

[lepen nagasiom paOOThl 03HAKOMBTECH C PACIOJOKEHHEM almapaToB Ha
naHeynu crenaa. [lo cxeMe ayeKTpUuUeCcKOr MpUHIMIUAIbHOW Ha puc. 1, 2 wim 3 (B
3aBUCUMOCTH OT BapUaHTa) CMOHTUPYWUTE cxeMmy ynpasieHus asurateinem M1. C
MIOMOIIBI0 TeCTEpa MPOBEPHTE MOHTAX CXEMbI MIPU OTKIIOUEHHOM MUTAHUU CTEH-
na. [locne mpoBepku mpemnoiaBaTesieM MPOU3BEAUTE MPOBEPKY PabOTHI CXEMBI MTPHU
NOJAHHOM HamnpspKeHUW nuTaHud. CHUMUTE NOKa3aHUsA aMIlepMeTpa. TecTtepom
u3MepbTe Bce (pa3Hble U IMHEWHbIE HanpsDKeHus. 3adukcupyiite mokazanus. Cue-
JaiTe 3aKII0YCHNUE O TPABIIIBHOCTH BHIOOPA MyCKO-PETYIHUPYIONIEH anmapaTypsl U
anmapartoB 3amuTbl. OO0CHYITE BBIBOIBI.

TPEBOBAHUA K O®OPMJIEHUIO OTUETA

OT4er o mpojaenanHoi paboTe MOJKEH OBITh BBHITIOHEH Ha JUCTaX opMarta
A4 u conepxKarth:
— Ha3BaHHUE;
— 11eJ1b paOOoTHI;
— 3aJ]aHue;
— TACTIOPTHBIC JTAHHBIC ACHHXPOHHOTO AJICKTPOIBUTATEIS;
— TIOJTHOE 0003HAYCHHE ¥ OCHOBHBIC JTAHHBIE ITyCKOBOM ammapaTyphl;



— Ta0JUIy ¢ pe3yJbTaTaMu U3MEPEHUM;
— OCHOBHBIE BBIBOJIBI.

KOHTPOJIBHBIE BOITPOCHI

1. Kakue amnmapatbl OTHOCSITCS K ITyCKO-perynupyoiieit anmnaparype? Ile-
PEUHCITUTE UX.

2. B kakux pexuMax MpoBEPSIOT AICKTPOIBUTATENb MIOCIE MOHTaXa?

3. KakoBo Ha3zHaueHue aBTOMaTn4eckoro Boikiatouatesns QF1 u temioBoro pene
KA1 B cxeme Ha puc. 1, 2, 3?

JIABOPATOPHAS PABOTA Ne 2

NCHBITAHUE KOHAEHCATOPOB JJIA IIOBBIIIEHUSA
KO®OPUIIUMEHTA MOIIIHOCTHA

HEJIb PABOTbI

1. U3yunTh BIHMsIHUE KOHJICHCATOPOB Ha KO3 (DHUITMEHT MOITHOCTH DJICKTPH-
YeCKOH IICTIH.
2. IByunuth MeToIMKy pacueTa K03 PHUImeHTa MOIHOCTH.

IMPUBOPHBI U UTHCTPYMEHTbBI
OTBepTKa, NAsJIBHUK, TECTEP.

KPATKME TEOPETUYECKHUE CBEJIEHUA

[IpoxoxaeHne peakTUBHOM MOLIHOCTH, IMYJIbCUPYIOLIEH MEXAY HCTOYHU-
KaMU MIUTaHUs U JIEKTPONPUEMHUKAMU, COITPOBOXKIAETCS YBEIMUEHUEM TOKa. DTO
BBI3BIBACT JOMOJHHUTEIBHBIC 3aTPATHl HA TOBBILICHUE CEYECHHUM ITPOBOJIHUKOB CETEN
U MONIHOCTEW TpaHCHOpPMATOPOB, CO3JAET AOMOJHUTENbHBIE MOTEPU DIEKTPO-
sHepruu. KpoMe TOro, Bo3pactaroT NOTEPU HANPSKEHUS 34 CUET PEAKTUBHOU CO-
CTaBJISIOLIEH, TPOMTOPUMOHAIIBHON PEAKTUBHOM HArpy3Ke U HHAYKTUBHOMY COIIPO-
TUBJICHUIO, YTO MOHUXKAET KAYECTBO AIEKTPOIHEPTUU 1O HAMPSIKEHUIO.

BceneactBue 3TOro BaxKHOE 3HAYEHHE HMEET KOMIIEHCALMS PEAKTHBHBIX
Harpy30K M TOBbIIIEHUE KOIP(DUIIMEHTa MOIIHOCTU B CHUCTEMax »JJEKTPO-
cHaOxeHusa npommnpeanpustuid. [log koMmneHcanuel uMeeTcs B BUAY YCTaHOBKa
MECTHBIX UCTOYHUKOB PEAKTUBHON MOIIHOCTH, O1arojapsi KOTOPhIM IOBBIIIACTCS



MPOMYCKHasl CIIOCOOHOCTh CeTel U TpaHC(HOPMATOPOB, a TAKKE YMEHBIIAIOTCS MO-
TEPH IIEKTPOIHEPTHH.

Jliss coxpaHeHHsT HOPMAJIBHOTO HAMpPsDKEHUs MPU MaKCUMalIbHOW Harpyske
HE0OX0IMMO coOtofieHue OajaHCa PEeaKTUBHBIX MOIIHOCTEH, KOTOPBIM TOCTHUra-
€TCsl 32 CYET MEpONPHUATHH, CHIDKAIOIIUX MOTpeOIeHNe PeaKTUBHOM MOITHOCTHU
OPEINPUITUSIMA OT SHEPTOCUCTEMBI.

OTU MeponpuaTHs pa30oMBAIOTCS HAa: MEPONPUATHS, HE TPeOyIOUIUe CHelH-
QJIBHBIX KOMIICHCHPYIOIIUX YCTPOHCTB M IIeIecO00pa3Hble BO BCEX CIIydasX, H
TpeOyIoIlie YCTAaHOBKH CIEIHAIbHBIX KOMIEHCHPYIOINUX YCTPONCTB JIsi BBIpaA-
OOTKM PEaKTUBHOW MOIIIHOCTH.

Haubonpmiee pacmpocTpaHeHHE B NPOMIPEANPUATUSX TOTYyUMWIH KOH-
AeHcaTopbl. MOIIHOCTh KOHACHCATOpa MPONOPIIMOHATBHA KBAApATy HAIPS KCHHUS,
YTO CIIeJIyeT YUYUTHIBATh MIPH pacueTax ypoBHEH HANPSHKEHUS CETH:

Q=w-C-UZ?,
rae: Q - peakTHBHAst MOITHOCTH [Bap],

@ - 9acToTa ceTH [pama/cex],
C - eMkocTh KOHIeHCaTOpa [D],
U - manpspxenue cetu [B].

KonnmeHcatopbl BKIIOYAKOTCS B CETh MAPAICIBHO 3JICKTPOIPUEMHHUKAM,
BCJICJICTBHEC YEr0 Takas KOMIICHCAI[USl HOCHT Ha3BaHUE IMOMEPEUHON (mapasuiesb-
HOI), B OTJIMYKE OT MPOJIOJIBHON, MPU KOTOPOI KOHIEHCATOPHI BKIIOYAIOTCS B CETh
TIOCJIe/IOBATEIIBHO.

Bo3moxHa Tarkke WHIMBUAyalbHas KOMIICHCAIUS, KOTJa KOHICHCATOPBI
HArJIyXo MOJKIIYAI0TCS K OOMOTKaM OTIEIbHBIX 3JCKTPOABUraTeNCH WM TpaHC-
(GopMaTOpOB U KOMMYTHPYIOTCS BMecTe ¢ HUMH. OHa MOXKET MPUMEHSTHCS IS
3JIEKTPOIPUBOIOB, PAOOTAIOIINX B JUIUTSIBHOM pekuMe. MOIIIHOCTh KOHICHCATO-
POB B 3TOM cjIy4ae BRIOMPAETCS 110 PEaKTUBHON MOIIHOCTH XOJIOCTOTO XO/1a.

Hapsiay ¢ 601bIIMMu TOCTOMHCTBAMU (CTATHYECKUE YCTPOMCTBA, MaJIbIe 1MO-
TepH) KOHJACHCATOPHI KMEIOT CJICAYIONINE HETOCTATKH:

®  3aBHCHMMOCTh MOIIHOCTH OT KBaJpaTa HAmNpsHKEHUsS, YTO CHHXKAET
YCTOWYUBOCTD, & IPH 0COO0 HEOJIArONPHUITHBIX YCIOBUAX MOXKET MPUBECTH K Jia-
BUHE HANPSDKCHHUS

® CIIOKHOCTH PETYJIMPOBAHUS MOIIHOCTH;

e  [IeperpeB MPH MOBBIIMICHUH HAMPSHKEHUS W HAIWYMHA B CETH BBICIIUX
rapMOHUK, BEIYIIHX K BRIXOy KOHIEHCATOPA U3 CTPOSI.
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INPAKTUYECKOE 3AIAHHUE

1. Cobepute snekTpuyeckyto cxemy (corsiacHo Puc. 4 wnm 5) B 3aBUCHMO-
CTH OT HOMEpa BapuaHTa, KOTOPBIA onpeesseTcss 000pyA0BaHUEM, Pa3MEIIEHHBIM
Ha CTEHJIE.

2. TlpousBeanTe 3amycK AIEKTPOABHUTATENs MOJ HArpy3Koi 0e3 KoMIeHCa-
[IUU PEAKTUBHOM MOIIHOCTH C MOCIETYIOIIUM MOJKII0UYEHIEM KOHIEHCATOPOB.

3. IlpousBenute HEOOXOAMMBIE M3MEpEeHHs (TOK JIBHTraTelsis, Bce (ha3HbIC
HampsDKEHMsI, oTpebasieMasi JBUTATEeNIeM aKTHBHAs MOIHOCTH) B MEPBOM M BO
BTOPOM CJIy4ae U 3aHECUTE UX B Ta0JI. 2.

4. PaccuuTaiite noTpeOasieMylo ABUTaTENEM MOJHYI MOLIHOCTh U KO3 du-
[IUEHT MOIIHOCTH. Pe3ynbTaThl 3aHecuTe B TaOIHUILy 2.

5. OdopmuTte OTUET O MIPOJICIIAHHON paboTe.

METOANYECKHUE YKA3ZAHUA 110 TIPOBEJAEHNIO PABOTBI

CobOepure anekTprueckyro cxemy (coriacHo puc. 4, 5) s McciaeI0BaHUS
NOBBIIIEHUST KOA(DPUIIMEHTa MOIITHOCTH C UCIOJb30BaHHEM OaTapen KOHIEHCATO-
pOB (cxemMa WHIWBHUIyAJIbHOW KOMIIEHCAIlUM MOIIHOCTH). B KauecTBe akTHBHO-
WHJIYKTUBHOM HAarpy3KH MCIOJIB3YHTE aCUHXPOHHBIN 3nekTpoaBurarens M1, Iloa-
KJITIIOYeHUEe OaTaper KOHJEHCATOPOB MPOU3BOAUTE BhIKIIOUaTeneM SALl. Bartmerp
W1, W2 umHaummpyeT akTUBHYIO Tpex(ha3HyI0 MOIIHOCTh, MOTPEOIIEMYIO dJIeK-
TPOJIBUTATEIIEM.
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[IpoBepbTe ¢ MOMOIBIO TECTEpa MPaBUIBLHOCTH cOOpkuU. Ilocie mpoBepku
npenojaBaTeyaeM nojanTe HanpsKeHue Ha cTteH] U Briatounte aBTomat QF1. Tlpu
BBIKJIFOUEHHOM BbIKIIIOUarene SA1l mpousBectu 3amyck asuratens M1 xkHonkoi
kHomoyHoro nocta SB1. 3adukcupoBarh nmokazanus amnepmeTpa A1 u Tpexdas-
Horo BartmeTpa W1, W2. Tectrepom usmepsbte paznoe HanpsokeHue. JlaHHble 3aHe-
cute B Tabn. 2. He oTkioyas aBurarens, NOJAKIOUMTE OaTapero KOHAEHCATOPOB
C1 — C3 BoikimouatesieM SAL U OTMEThTEe yMEHBIIIEHUE BETUYUHBI TOKA HA aMmIiep-
metpe Al. CHUMUTE JaHHBIE C aMIepMeTpa M BaTTMETpa U 3aHECHUTE B Talm. 2.
OTKIIIOYUTE DJEKTPOJBUraTelib KPACHOM KHOMKOW KHOMOYHOro mocta SB1. Ort-
kimounte aBTomat QF1 u obecroubte cTen. [lpoBeaute BeiuncieHus B 1abi. 2 u
CpaBHUTE 3HAUYCHHS KO3(PUIIMEHTAa MOIITHOCTH B OMbITe 0e3 O0arapen KOHJEHCATO-
POB U C HEMN.

Pacuet ko3¢ duiinenTa MOITHOCTH BEJIETCS MO CIEAYIONUM GhopMysam:

A. TlonHasg MOIITHOCTB

S=3U(b-|(b,BA,

rae Uy — dasHoe HampskeHue, B;
|4 — da3HbIii TOK, A.
b. Koaddurment momnrHocTH

P
KM = g y
rae P — akTuBHAs MOIITHOCTH, BT.
Tabmuma 2. Pe3ynbpTaThl U3MEpeHU
OnsIT Uy, B lp, A P, Bt S, BA Ku
bes C1 - (C3
CCl1-C3

TPEBOBAHUA K O®OPMJIEHUIO OTUETA

OTtyeT o mpojaeIaHHON paboTe JOJKEeH OBITh BHITIOJIHEH Ha JINCTaX ¢opmaTa
A4 u conepxKarth:
— Ha3BaHUE;
— 11eIb PabOTHI;
— 3a/1aHUE;
— TabJIUIly C pe3yabTaTaMu U3MEPEHHIA;
— OCHOBHBIE BBIBOJIHI.
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KOHTPOJIBHBIE BOITPOCHI

1. 151 4ero mpuMeEeHSIIOT KOMIIEHCAIIUIO PeaKTUBHOW MOIIIHOCTH ?
2. Uto takoe k03 OUITMEHT MOIITHOCTH ?
3. Kakue ycTpoiicTBa HCIIONIB3YIOT JJIsl MOBBIIEHUS KO3 (PUITMEHTa MOIITHOCTH?

JIABOPATOPHASA PABOTA Ne 3

ONPEJEJIEHUE U YCTPAHEHUE HEVCIIPABHOCTEH
ABTOMATU3NPOBAHHBIX JIEKTPOIIPUBO/10B

HEJIb PABOTbBI

I/ISyT{I/ITB MCTOOUKY IIOHCKa )41 YCTPpaHCHUA HCUCIIPABHO-
cTeu ABTOMATHU3UPOBAHHBIX 3JICKTPOIIPUBOAOB.

MNPUBOPHI U UHCTPYMEHTBI
OTtBepTKa, TecTep.

KPATKHME TEOPETUYECKHUE CBEJIEHUSA

[Tpu skcmTyaTauu 3JI€KTPOINPUBOOB MOTYT BO3HUKHYTh Pa3JIMYHbIEC HEHC-
NPABHOCTHU — OT MPOCTHIX OYEBUJIHBIX HEIMOIAI0K IO CIOXKHBIX, TPEOYIOIUX 3HA-
YUTENbHBIX BPEMEHHBIX 3aTpaT Ha MOUCK MOBPEXKICHUI, KOTOPBIE CIIEyeT yCTpa-
HSITh.

[Ipu pemoHTE ceTell ANEKTPONUTAHUS, 3aMEHE PACIIPEAETUTENBHBIX IUTOB,
Kabemnel ¥ mpoYero BO3MOKHO TOJIKIIFOUEHHE MTPUBO/Ia HA HEBEPHOE YepeIOBaHUE
¢a3, cnegoBaTenbHO, ABUTATENh OY/IET BpallaThCs B IPYTYIO CTOPOHY, YTO B HEKO-
TOPBIX MEXaHW3MaX MOJKET MPUBECTHU K BBIXOJY OOOpYAOBaHHIO W3 CTpos. Jlis
YCTpaHEHHSI ITOTO B HamOoJee yqoOHOM B O€30MacHOM MecTe HEOOXOIUMO TOM e-
HATH J100bIE 1BE (Pa3bl MECTaMHU.

Ecnu nmpu BKITIOUEHWH IBUTATENh HAYMHAET BPAIIATHCS, HO TYANT, HE HAOH-
paer 00OpOTOB W TIpeeTcs, TO MPUYMHAMU MOTYT OBITh: OOpBIB B IIEMHU CTAaTOpa
(vame oOpwIB (ha3bl BO3HUKAET U3-3a CpadaThIBAHMsI MPEIOXPAHUTENECH; peke n3-3a
HEHMCIPAaBHOCTH BBIKJTIOUATENISI, a TakKe OOpbIBa B OOMOTKE CTAaTOpa; MpPH OOpHIBE
¢da3bl B 1BYyX Apyrux (a3zoBbIX 0OOMOTKAX pPE3KO YBEJIWUYMBAETCs TOK B 1,7 pa3a, uTo
Y BBI3BIBAET HArpeB JBUratresisi); OOpbIB WM Cia0bli KOHTAaKT B IEMU POTOpa
(HapylIeHHe KOHTaKTa CTEP>KHEH C TOPIEBBIMU KOJIbI[aMU B OOMOTKE poTOpa —
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IUIA IBUTATENSI ¢ KOPOTKO3aMKHYTBIM POTOPOM); @ TaK)K€ TPUBUATBHOE 3ae/JaHUE B
paboueM MexaHM3ME WJIM MEXaHHYECKOe TIOBPEXKIECHUE B JBUTATENe; Hempa-
BUJILHOE COE€IMHEHNE KOHIIOB OOMOTOK MOCJIE pEMOHTA — OAHa (pa3a nepeBepHyTa.

Ecnu npu mycke aBuratens cpabaTbIBaeT MaKCHMallbHAs 3alUTa WK 3alllH-
Ta OT NEperpy3ku (TeraoBasi), TO MPUUMHON MOXKET OKa3aThCsl HEBEPHO BHIOpaH-
HBIN amnmapaT 3allUThl WM 3aMbIKaHHUE B IIETH MUTAHUS JBUTATENS, PABHO KaK HE-
WCIPAaBHOCTh CAMOTO JIBHTATENsA, MPUYEM KaK MEXaHMUYECKHUU, TaK U AJIEKTpUYe-
CKUW TpoOOi HM30JSUMU B pe3yibTaTe IeperpeBa oT mneperpy3ok. lloBropHoe
BKJTIOYCHHE aBTOMATUYECKOTO BBIKIIIOUATEIS MOCIE ero cpabaThIBaHUs MIPH MTyCKe
JABUTATES TIPOU3BO/IST TOJBKO MOCIE TIIATENBHON POBEPKH UCTIPABHOCTH JIBUTa-
TEJs.

[Ipy BO3HUKHOBEHUM HEUCIPABHOCTEH B aBTOMATHYECKOM IIMKJIE PabOTHI
NPUBO/IA TMOUCK HEMCIPABHOCTH MOYKHO IPOBECTH MPHU OTKIIOUYSHHOM JIBHTATEIIE,
OCTaBMB BKIIIOYCHHBIMU IenH yrparieHus. CleayeT MpOMOJIEIUPOBAaTh padoTy
MeXaHU3Ma ITyTeM Ha)KaThsl KOHIIEBBIX BBIKIIIOUATENICH, KOMAaHIHBIX KHOIIOK | JIp.,
a TaKXKe IMOATAITHO KOHTPOJUPOBATH COCTOSIHHWE amlapaToB IENed ynpaBlieHUS.
Kak Toiapko 0OHapy>KUTCS OTKJIOHEHHUE OT IMKIA (CM. MPUHLIUIHAIBHYIO CXeMY U
[UKJIOTpaMMy paboThl), TO B Hepabodeil Ienoyke Mpu OTKIIOUYEHHOM MMHUTAHUU
clielyeT IPO3BOHUTH BCIO BETBb OT Haydaja JI0 KOHIIA, TUOO MpHU MOJaHHOM Hampsi-
KEHUU Ha COOMHOM y4yacTKe BOJBTMETPOM OIPEAENIUTh MecTo oOphiBa menu. [lo-
UCK TaKUX HEHCHPABHOCTEH CIIeIyeT MPOU3BOIUTD JUIIb MOCIIE TIIATEIHHOTO U3Y-
YeHHS [UKJIOTPaMMBbl pabOThI MPUBOJIA B COCTaBE 0OOPYIOBAHUS U MOJHON SICHO-
CTH OYepEeTHOCTH paboThl anmapaToB. [[1s yeTkoil opueHTaIuu B paboTe IeKTpu-
YEeCKOM CXEMbI TOJIE3HO COCTaBUTH TAOJIMIy COCTOSIHMI BCEX ammapaToB IEnu
yIpaBlIeHUs Ha KaXXJIOM dTarne nukiorpammbl. [Ipu mpoBepke 1emnei moj Harmps-
KEHHUEM CIIeIyeT COOJIIoAaTh 0COOYI0 OCTOPOKHOCTh BO HM30€KaHWE MOPaXKEHUSI
AIIEKTPUUYECKUM TOKOM.

INPAKTUYECKOE 3ATAHUE

1. CobepuTe IEKTPUICCKYIO cXeMy (COriacHo puc. 6 Wi 7) B 3aBUCUMOCTH
OT HOMEpa BapuaHTa, KOTOPBIH OINpeaesieTCss 000pyJOBAaHHEM, Pa3MEIIEHHBIM Ha
CTEHJIC.

2. IlpoBepbTe MPABMIBHOCTh PAOOTHI CXEMBI IyTEM 3aITyCKa 3JICKTPOJIBUT a-
TEJIS B IPSIMOM U 0OpPaTHOM HarpaBJICHHH.

3. YcrpaHuTe HEMONMaIKi, BHECEHHBIC MPETIOIaBaTe)IeM B CXeMy IpeIHaMe-
PCHHO WJIX BBISIBJICHHBIC CAMOCTOSTEIBHO B MPOIECCE MMyCKO-HAIAKH.
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METOJIUYECKHUE YKA3AHMUS 110 TPOBEJEHUIO PABOTDI
B pabote uccnenyercs peBepCUBHBIN IEKTPOIPUBO IEPEMEHHOTO TOKA Ha

0a3e aCHMHXPOHHOTO 3JeKTpoaBUTrarens. [ns sroro cobepute cxemy, MpeacTaB-
JIEHHYI0 Ha puc. 6 uiau 7 (B 3aBUCUMOCTH OT BapUaHTA).
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Puc. 6. Bapuanr 1: npuHimnuanbHas cxema yrnpaBJe€HUs] PEBEPCUBHBIM AJIEKTPOIIPUBOIOM T10-
CPEICTBOM 2-X JBYXKHOIOYHBIX TIOCTOB
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Puc. 7. BapI/IaHT 2: IMpUHOUIIAJIbHAA CXEMa YIIPAaBJIICHUS PEBCPCUBHBIM 3JICKTPOIIPUBOJAOM I10-
CpeaACTBOM TpéXKHOHOLIHOl"O II0CTa
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[lo 3amanuio npenoaaBaTesss MOXKETE 10padoTaTh CXEMY: BBEJUTE B CXEMY
pene Bpemenu (K71 — K73) u npomexytounbie pene (K1 — K2), nepexitodarelb
SA1, ocymecTBASIOIIUE YIIPABICHUE KAKUM-IMOO aBTOMAaTHYECKUM LIMKJIOM pado-
ThI DJIEKTPOABUTATENS U DJIEMEHTHI CUTHANM3aluuu (curHanbHas gamna HEL u 3Bo-
HOK HAL).

[Ipu OTKJIIOYEHHOM MHUTAHUU CTEHJIa POBEPHTE CXEMY C MOMOIIbIO TECTEPA.
[Ipo3BoHUTE CHayaja CUJIOBBIE LIEMU: CAMH LIETIOYKU MO MOTEHLIHATbHBIM TOYKAM
u Ha npenMer K3 mexny dazamu, gaszoii U HeWTpanbio. 3aTeM MpOBEpbTE LENU
ynpaBiieHus (Kak Mpu HeHaKaTbIX KHOMKAaX, Tak U MpH uX Haxatuu). [locie mpo-
BEpKHU MpernojaBaTesieM MOJKIIOUUTE CTeHJl K ceTu W BkiIrouute aBromar QF1.
OmnpoOytiite paboty cxembl: cHavana «Ilyck» kHOmoYHbIM noctoM SB1 (BKIIOUNT-
cs nmyckarenb KM1), 3arem «Crony. Jlanee Bkitounte nmyckatenb KM2 xHomou-
HBIM 1ocToM SB2 u BHOBb «Ctomy. [lanee mpoBepbTe paboTy OJOKMPOBKU peBepca
Ha XOJy: PU BKJIIOYEHHOM Iyckatene KM1 HakMuUTe KHOMKY KHOIIOYHOTO MOCTa
SB2 (u3meHeHu#t He NOJKHO ObITh). [IpenomaBaTeneM BBOJSATCS OLIMOKHU B CXEMY
yrnpasiieHus (0OpbIB B 1IeNU OJIOK-KOHTaKTa MAarHUTHOTO IycKaTessi, OOpBIB B LIEMHU
IUTAaHUS CXEMBI YIIPaBJICHUS U T.J.), KOTOPbIE BaM HY>KHO OTHICKaTh U YCTPAHUTh.
Hccnenyiite paboTy cXembl U 3JIEKTPONPUBOAA B LEJIOM IPU YKa3aHHBIX HEUC-
npaBHOCTAX. M3yunTe MeTOIbl YCTpAaHEHUS JAHHBIX HEMCIIPABHOCTEM.

TPEBOBAHUA K O®OPMJIEHUIO OTUETA

OTtueToM o MpoieTTaHHON PaboTe SIBIAETCS YETKOE M 0€3YKOPH3HCHHOE
(GYHKIIMOHUPOBAHUE COOPAHHOM JIEKTPHUUECCKON CXEMBI.

JIABOPATOPHAS PABOTA Ne 4

HNCIBITAHUE JIEKTPOABUI'ATEJISA HIOCTOAHHOI'O TOKA
INOCJIE PEMOHTA

HEJIb PABOTbI
N3y4nTh METOMKY UCTIBITAHUS DJIEKTPOJABUIATENS I10CIE PEMOHTA.
IMPUBOPHI U UTHCTPYMEHTHBI

OTBepTKa, KyCauKu, TECTEP.
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KPATKHE TEOPETHUYECKHUE CBEJAEHUA

DONEeKTpOJBUraTeb MOCTOSSHHOTO TOKA C HE3aBUCHUMBIM U MapajijieibHbIM
BO30YXXJIEHUEM IIUPOKO MPUMEHSIOT B MPOMBIIIJIEHHOCTH, TPAHCTIOPTHBIX, KPaHO-
BBIX U JPYIUX YCTAaHOBKAaX JJis MPUBOJIa MEXaHU3MOB, TJle TpeOyeTCs IIUPOKOE
IJJABHOE PETyJIMPOBaHUE YacTOThl BpamieHus. OqHa U Ta Ke JICKTpUYecKas Ma-
IIMHA MOXET paboTaTh KakK B PEKHMME JBUTATEIs, TaK U B PEKHUME TreHeparopa.
DTO CBOWCTBO JIEKTPUUECKON MaIlIMHBI HA3bIBAIOT OOPATUMOCTHIO.

O6MoTKa siKOpst dnekTpoaBuratens (BeiBojbl S1 u 2 Ha uzydyaemom aBura-
TEJIe) UMEET MaJloe CONPOTHUBIICHHUE, U €CJIM MOJATh HaNpshKeHUe Ha Hee 0e3 MoJ-
KJIFOYeHHUST OOMOTKH BO30Yy kaeHUs (BbIBOAbI M1 1 M2 Ha M3yyacMOM JIBHraTelie),
TO MPOU3OUIET KOPOTKOE 3aMblkaHue. [IpsMoit mycKk ABUTATENS BBI3BIBACT PE3KUN
OpOCOK TOKa U, CJIEeIOBAaTEIbHO, PE3KUH PHIBOK Bajia, YTO HEOJArONPHUSATHO BO3-
nercTByeT Ha pabodyue MexaHus3Mbl. [lodToMy TpM TyCKe 3JIEKTpoABUTATENCH
OOBIYHO TIPUMEHSIIOT JIMOO IUIABHBIM MYCK (B PEryIMpPyeMbIX MPHUBOAAX TJIABHO
YBEJIMYMBACTCS HAIIPSDKECHHE), JIMOO CTYNMEHYATHINA (B IIEMH SIKOPS C BBIIACPIKKAMU
BPEMEHU IIYHTUPYIOTCS 100ABOYHbBIE PEIUCTOPHI).

B mporiecce skcrutyaTanuu 3€KTPOABUTATENS MOCTOSHHOTO TOKA €ro Y3JIbl
M3HAIIIMBAIOTCS U TPEOYIOT MEPUOIUYECKOT0 OOCTYKMBAaHUS U peMOHTa. [[Burare-
JU TIOCTOSTHHOTO TOKa MMEIOT KOJUIEKTOp, Ha KOTOPOM HPOUCXOJIUT KOMMYTAIIUs
CEKLIU OOMOTOK SKOpS TOJI HAMPSXKEHUEM, YTO BBI3BIBAET UCKPEHUE MPHU Mepexo-
Jie MIETKW Ha COCEIHION Jamenb. PaboTa B TakuX YCIOBUSX BBI3bIBAE€T OBICTPBII
M3HOC INETOK W TIOBEPXHOCTH JlaMmellel Kosuiektopa. llostomy mnepuomnyuecku
HEOOXOIMMO TMPOU3BOJUTH OCMOTP KOJUIEKTOpAa U MPOBEPKY COCTOSHHUSA IIETOK.
W3HOoIIeHHBIE U MOBPEKICHHBIC MIETKU CIIEyeT HEMEUICHHO MEHSTh, a 3arpsi3He-
HUE KOJJIEKTOPA YrOJbHBIM HAJIETOM OT IIETOK MOXKET CTaTh MPUYMHON POCTA TOKA
MOTPEOJICHHS IBUTATENIEM U, CIIEIOBATEIBHO, CIOCOOCTBOBATh CKOPEUIIIEMY U3HO-
cy koimekTopa. HemanoBaxkHOe 3HaUE€HHE UMEET U COCTOSIHUE MEXAHUUYECKUX Y3-
JIOB JIBUTATEJIS: LIEIOCTHOCTD MOIIUITHUKOB, HAJTMYNE U CBOEBPEMEHHAs 3aMEHA B
HUX CMa3KH, a TAKKE YUCTOTA U OTCYTCTBUE OKHUCIIOB Ha 3aKMMax BbIBOJOB JBUTa-
TSl U MOABOJAUMBIX K HEMY MPOBO/JIOB.

OO0s3aTtenpHa U MTPOBEPKA CONMPOTUBIICHUS MU3OJISIUU JIBUTATENS BO M30€xkKa-
HUE TTOPAKEHUS DIECKTPUUECKUM TOKOM OOCITYKMBAOIIETo nepconana. M3omnsius
O0OMOTOK 3JIEKTPUYECKUX MAIIUH ¥ TIPOBOJIOB OTHOCUTEIHHO JIETKO MOJBEPTacTCs
M3MEHEHHUSIM M0/ BIUSHUEM TEMIIEpaTyphl, BIAXKHOCTH, 3arpsa3Henus u T.4. [Ipo-
HCXOJIUT CTApEHHE HM30JSIUU, YTO OTPHUIIATENIBHO BIMSIET HA €€ KaueCTBO, AJICK-
TPUYECKYIO MPOYHOCTh. [0 3TOM mpUYMHE KOHTPOJb 32 €€ KauyeCTBOM JOJIKEH
OBITH EPUOUYECKHIM.

Cornacno I1YD, usmepenne conpoTHBICHUS U30JISIHAA CUJIIOBBIX U OCBETH-
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TEJIbHBIX 3JIEKTPOYCTAHOBOK, pa0OTAIOIIKUX TP HOMUHAIBHOM HanpsbkeHuu 127 —
660 B, npousBoasaT merommerpom ¢ HanpsbkeHuem 1000 B. JlomycTtumbie HOpMBI
CONMPOTHUBIICHUS U30JSLUU AJI JIEKTPUUECKUX MALIUH, IPOBOJIOB M Kabenen yka-
3bIBAIOT B TexHWYeckux yciuoBusax winu ['OCTax. [{ng 3JIeKTpUYECKHX MAallWH
Hanpspbkenrem 10 1000 B conpotuBienue u30siiuu 00MOTOK JTOJDKHO COCTABISATh
He MeHee 0,5 MOM. ConpoTuBieHUE H30JLUUA OOMOTOK M3MEPAIOT MEXIY OT-
JeNbHBIMA OOMOTKAaMHM, a TaKKe€ MEXAY KaKJ0l OOMOTKOW M KOPITYCOM 3JIEKTpH-
YECKOW MAaIlWHBI.

[ToaTOoMy mocie peMOHTa ABUTaTENb NOABEPraloT TUIATEIBHOMY OCMOTPY U
IPOBEPKE 10 BCEM 3TUM ITyHKTaM.

IMPAKTUYECKOE 3AIAHHUE

1. CobepurTe 3ICKTPUIECKYIO CXeMY, ITOKa3aHHYIO Ha puc. 8.

2. CHUMHUTE XapaKTEPUCTHUKH JIBUTaTEIs IOCTOSHHOTO TOKa (TOK U CKOPOCTh
BPAIICHHUS TIPU Pa3HBIX 3HAUCHUAX HAMPSKCHUS).

3. [lonydyeHHbie TaHHBIC 3aHECUTE B Ta0I. 3.

4. CpaBHUTE TIOJyUYCHHBIC CBEJCHUS C MACITOPTHBIMU JaHHBIMH 3JICKTPO/IBH-
raTelis U CJIeiaiTe COOTBETCTBYIOIIUE BHIBOJIBI.

5. OopmuTte 0TYET O TIpoOJICTaHHOM padoTe.

Tabmuma 3. Pe3ynbTaThl H3MEpeHU

[TacriopTHBIC TaHHBIC W3mepeHHbie 3HAaUCHHS
N Cxkopoctb
Homunaneubiii Tok | Hanpsokenue nu- CkopocTh Bpa-
BpaIlICHUS, Tox nBurarens, A
JIBUraTes, A Tanus, B HIEeHHUs, 00/MUH
00/MuH

40 2200

0,9 60 2800

80 3200

METOINYECKHE YKA3AHMUS 11O NIPOBEJIEHHNIO PABOTDBI

Uccnenyiite 3MeKTpOABUTaTellb MOCTOSSHHOTO TOKa C MapajijiedbHbIM BO3-
OyxnenueM. [ 5TOTO TPy BBIKITIOYEHHOM CTEHJIE C TIOMOIIBI0 M3MEPUTEITHHBIX
puOOPOB MPOU3BEIUTE 3aMeP COMPOTUBICHUN OOMOTOK SIKOPS U BO30OYXKIICHUS U
COMPOTHUBIICHUE U3O0JISIIIUU 3THUX 0OMOTOK. M3MepeHus nmpoBOAUTE C MOMOUIBIO Te-
cTepa (I MErOMMETPA MPH €ro HAJTUYUU B Ta00paTopun).

Jlns mpoBepku paboyux MapaMeTpoB JBUTATENsl COOEpPUTE CXeMy Kak Ha
puc. 8.
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Puc. 8. Cxema ajis npoBepku paboyux mapaMeTpoB JABUTATEINS MIOCTOSTHHOTO TOKa

Cxema moHTHpYeTCs, kak Ha puc. 8. IIpoBepbTe NMpaBUILHOCTH MOHTaXka
pu oMoInu Tectepa. [loaroToBeTe CTEH K paboTe OT CeTU: BBIBEUTE PETYIISITOP
JIATPa B mosoxeHue, COOTBETCTBYIONIEE MUHHUMAIBLHOMY BBIXOJHOMY HaIpsiKe-
HUI0, YOEIUTECh, UYTO OCTAJIbHBIC anmnapaThl, HE UCIOJIb3yeMbIe B paboTe, HE IMora-
JyT O] HAIPSDKEHHUE TPY BKIIFOYCHUHU CTEH/IA.

[Tocnie mpoBepku cxembl MpernofaBaTeIeM 3anuTalTe CTeH]l OT CETH U IIOo-
JalTe B CXeMy HanpspbKeHHe. 3aTeM IJIaBHO YBEJIMYMBANTE BBIXOJAHOE HAIPSKEHUE
PETYIHPYEMOT0 UCTOYHHMKA MMOCTOSHHOTO HampsbkeHus ¢ nomoibio JIATPa o 40,
60 u 80 B 1 mosTanHo npous3BeUTE 3aMEPHI.

TPEBOBAHUA K O®OPMJIEHUIO OTUETA

OtyeT o npojaelaHHON paboTe JOJKeH OBITh BHITIOJIHEH Ha JIMCTaX ¢opmara
A4 v conepKarh:
— Ha3BaHUE;
— 11eJ1b PaboTHI;
— 3aJJaHue;
— TaOJUITy C MACTIOPTHBIMH JIAHHBIMH JIBUTATEINIS i PE3YJIbTaTaMU U3MEPEHU;
— OCHOBHBIE BBIBO/IBI.

KOHTPOJIBHBIE BOITPOCHI

1. KakoB mpuHIUIT pabOTHI JBUTATENS IIOCTOSHHOTO TOKA?
2. I'ie B OCHOBHOM IPHMEHSIOT TaKHE JTBUTATCITN ?
3. HazoBure ux OCHOBHON HEQOCTATOK.
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