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I[TOACHUTEJIBHA S 3AIINCKA

Metonuyeckasi pazpaOoTka Al CTYIEHTOB IO BBIIOJHEHHIO CaMOCTOSTENIbHOM
paboThl coOCTaBlieHa B COOTBETCTBHUM C pabouedl mporpamMMoil JHCUMUILIMHBI
«DJIEKTPOTEXHUKA W 3JIEKTpOHMKa» ais crnenuanbHocth  27.02.02 TexHuueckoe
pEryIupoOBaHuE U YIPABICHUE KAYECTBOM.

Tematnueckue 3anaHus MTO3BOJISIIOT 3aKPENUTh YMEHHMS, IOJy4YEHHBIE Ha
AyIUTOPHBIX 3aHATUAX: IPOU3BOIUTH pPACUETHl IPOCTBIX IIIEKTPUUYECKUX LIECTEH;
PAcCUMUTHIBATh MApaMETPbl Pa3IMYHBIX IEKTPUUECKUX LENEeH U CXeM. YIPaKHEHUS
IIO3BOJISAIOT ITPOBEPUTH 3HAHMS METOAOB pacdyeTa U U3MEPEHUS OCHOBHBIX ITapaMETPOB
AIIEKTPUUECKUX IIeTei; OCHOBHBIX 3aKOHOB JJIEKTPOTEXHUKH; NPUHIUIIOB pPabOThI
TUTIOBBIX JJIEKTPUUYECKUX YCTPOMCTB; MAPAMETPOB NIEKTPUUECKUX CXEM U €AUHULIBI UX
U3MEPEHHUS, TMPHUHIMIIOB COCTABICHUS MPOCTHIX AJIEKTPUUYECKUX LeMnei; crnocoboB
MOJIyYEHUS, IEPENAUYN U UCTIOIb30BAHUS AIEKTPOIHEPTUH.

dopma NpeAbsBICHUS 3aJaHUN (3allMTa MPOEKTa, BBITYCK HH(POPMALMOHHOTO
JMCTA, KOHCHEKT, pelIeHHe 3ajad U JAp.) OT PENPOAYKTUBHBIX IO HPOIYKTHUBHBIX U
TBOPYECKUX TO3BOJSET MPOJOKUTH (POPMHUPOBAHUHM OOIMIMX U IMPO(PecCHOHATbHBIX

KOMITIETEHIIUN , PETYCMOTPEHHBIX TPOTPAMMOM.



BBenenue

VYBaxaemsbie ctyneHThl rpynmbl 27YK, pabodeiil mporpaMMoit AMCIUILIAHBI
«DNEeKTpOoTEXHUKa» MpeaycMoTpeHo 162 gaca yueObHnol Harpy3ku, 102 yaca Mbl
3aTpaTUM Ha HU3ydeHre yaeOHOTO MaTepuasia Ha YpoKaxX, JEKIUAX, MPAKTHUYECKUX U
1a00paTOPHBIX 3aHATUSX, KOHCYJIBTAIUSAX MPU MTOTOTOBKE KypCcOBOM pabOThI, a

OCTaBIIHECS 60 gacoB BbI TOJKHEI 3aHUMAaTbcs CAMOCTOSATEJIBHO!

[Tepen Bamu yacTh TaOIUIIBI paboyeii TPOrpaMMbl
«O0beM y4eOHOM TMCUUIIMHBI M BUIbI Y4eOHOH padoTh»
W3 Tabmuilkl MOHSATHO, KaKyl0 CaMOCTOATENbHYIO paOOTy BBl JIOJDKHBI BBITIOJIHUTD,
u3y4asi Kypc 2JIEKTPOTEXHUKHU.

Buowt yueonoi pabomot Oobvem uacoe
Camocmosmenvras paboma odyuarouje2ocs (6cezo) 60
8 MOM yuciue:
Jlomawnss paboma 20
Iloocomoexa coobwenus «AnbmepuamusHvle UCMOYHUKU 2
I/IeKMPOIHEPSULY 4
Iloozomoska coobwenuil «dnekmpudeckue MauluHvl»
Ilpoexm «dnexmpuueckutli mox 8 pa3iudHvIX cpeoax 2
Cocmasnenue 3a0au no meme «Pacuem cmewannozo coedurnenusi 2
pe3ucmoposy
Pewienue 3a0au no evibopy cmyoenmos 10
Buinonnenue xypcosou pabomuwi 20

[TocoOue moMosKeT BaM BBIMIOJHUTH CaMOCTOSITENbHYI0 padoTy Ha «OTJIMUHO»!



3AJIAHUA 151 CAMOCTOSITEJIBHOM PABOTHI

CamocrositesbHast padora Nel
YPOK Nel
IMoaroroBka coodmeHus1 «AJbTEPHATUBHbIC HCTOYHUKHU 3J1€KTPOIHEPTrHN»

M3y4duB HCTOPUIO Pa3BUTHUA DIIEKTPOTEXHHUKHU, IOTOBOPUB O 3HAYECHUH
IEKTPOIHEPTETUKH ISl CYLECTBOBAHUS COBPEMEHHOTO YEJIOBEKA, BBl YXKE MOHSUIIM, YTO
noTpedIeHNE 3ICKTPOIHEPTUH YBETUUUBACTCS C KaXKIbIM TOZIOM, @ SHEPrOpPECYpChl, YBHI,
ymeHbmatorcs. KakoBel mepcrnekTuBbl pa3BuTHUs HHepretuku? Bam HeoOxomumo
nocraparbcs pa3zoOparbcsi B 3TOM BONPOCE U MOATOTOBHUTH COOOILIEHUE
«ANBTEpHATUBHBIE HCTOYHUKH JIEKTPOIHEPTUN»

Kaxk moaroroButs cooOrienune?

1)Onpenenurech ¢ TeMOi cooOmieHus. (AJbTepHATUBHBIX UCTOYHUKOB SHEPTUU HE
TaK y>X 1 MaJio!)

2)CocTaBbTe IUIaH COOOIICHUS.

3)[TonGepute U U3ydUTE TUTEPATYPY MO TAHHOMY BOIPOCY.

4) OIHOBPEMEHHO C M3YYEHUEM JINTEPATYPHBIX UCTOUYHUKOB JIENIATE TPYNIUPOBKY
HCCIEyEMOTO Marepuana, COINOCTaBisAs, CpPaBHUBAs, JeJalTe CBOM BBIBOJBI U
00001IeHMS.

5) SlcHO M Y4ETKO U3J0KUTE MaTeprall B TMCbMEHHOM BHU/IE.

6)IloaroroBeTe MPE3EHTALMIO K CBOEMY COOOUIEHUIO.

[Ipy MOArOTOBKE YCTHOTO BBICTYIUICHUSI 0OpaTUTEe BHHUMAaHWE Ha CIEAYIOIIUE
PEKOMEHALINN:

1) He uuraiitTe CcBOW [OKJaJ, a CAelaliTe 10 HEMY YCTHOE COOOIIEHHE.
[IpopenetupyiiTe ero: cHadajla OPOYUTANTE €ro, 3aTEM IOBTOPUTE pEYb,
PYKOBOJCTBYSICh TOJIBKO KJIIOYEBBIMU CIIOBAMH W BBIPAKEHUSIMHU, IMOBTOPUTE MECTA,
KOTOpbIE Bac 0OJIbIIe BCEro cMyIIaroT. [l Havyasia OT/IeJIbHbIE MECTa MOXKHO 3ayUHUTh,
yalie 3TOro TpeOyroT BBEICHUE U 3aKII0UEHUE, UX TPYAHEE BCErO CO3/1aBaTh HA XOJY.

2)3aroToBbTE IJIAH U TE3UChI BBHICTYIUIEHUSI, OHU MIOMOTYT BaM COPUEHTHPOBATHCS

npu BbICTyIUICHUHU. [lOJIE3HO MOYNpPaXXHATHCA B NPOU3HECEHUM TEKCTA MEPEN
3€pKaJIOM.

3) 3aHsB MECTO BBICTYMAIOUIETO B ayIMTOPHH, HE 3a0y/bT€ MONPUBETCTBOBATH

ciymareseid, o0bsIBUTh TEMY CBOETO JIOKJIAJa U €ro LEb.

4) YcTaHOBUTE 3pUTENbHBIA KOHTAKT C ayJUTOPUEH.

5) VYBepeHHbI# BU OpaTropa MOJIOKUTEIBLHO JSUCTBYET Ha ciymareneid. Eciu ecthb
HEO0OXOJIMMOCTh, CleNlaliTe HECKOJIbKO BIIOXOB IEpel HavyalloM pe4H, ATO OcCIalIsieT
HaNpspKeHUEe. DHEPTUYHO IPOU3HECUTE TIEPBBIEC (Ppa3bl Balllero A0KIIA/a.

6)Crnenure 3a TEMIIOM PEYH, CBOEH AUKIIMEN U )KECTAMH.

7)IlomHuUTE, 4TO Balll JOKIAA JOJAKEH ObITh KOPOTKUM, He Oonee 10 MuHyT!



A ecim XOTHTE CTaTh HACTOSAIIUM OpPaTopoM, TOTJa MOXKHO ToyunThes y 1. Kapuern
«Kaxk BbIpaboTaTh YBEpEHHOCTD B c€0€ U BIMSTH HA JIIOACH, BHICTYMAs MMyOIUYHOY

CamocrosiTesbHast padora Ne 2
YPOK Ne 3

IIpoeKkT «NeKTPUYECKHUI TOK B Pa3JIMYHbBIX Cpeaax»

Temy «DneKTpUUECKUN TOK B Pa3IMUHBIX Cpefax» Bbl U3yyald Ha ypoKax
¢bu3uku. Hama 3amaya BCIOMHUTH IJlaBHOE W3 3ToM TeMbl 3a 30 munyT! Bam
HY’)KHO CO3JaTb 5 MHKpPOTPYII, KOTOPbIE IOJIKHBI pa3padoTarb HEOONbIION
PEKIJIAMHBII MPOEKT 0 TeMaM:

1)OnexTpuyeckuii TOK B METaIIaxX

2)DEeKTPUUECKUM TOK B JKUIKOCTAX

3)OneKTpUYECKU TOK B BaKyyMe

4)DeKTpUUYECKHI TOK B razax

5)OneKTpruYeCcKHil TOK B MOIYITPOBOAHUKAX

Ecnu Mukporpynmsl co31aHbl ,TO BEIOEPETE PYKOBOAUTEIIS TPYIbI U HAUHUTE
pabory.

-Pacrnipenenure ponv B MUKpPOTPYIIIIE.

-Crnmanupyiite padbory.

-Bribepute dhopMy npencTaBieHus MpeanoiaraéMbix pe3yabTaToB.

-J10ObIBaliTe HOBBIE 3HAHUS, KOHCYJIBTUPYHUTECH C MIPETNoaBaTeieM.

-IIpencraBpre CBOM NPOEKT IrpymIIe.

B mpoekre oneHUBAaeTCSA: 3HAHUE TEMbl, OPUTHMHAIBHOCTH MPEICTABICHUS
TeMbI, 0(hopMIICHHE, TPYKHOE YIACTHE KaXKIOTO B TIPOCKTE.

B pabore BaM momMoryT y4eOHUKHU:

1) EBnpokumoB @.E. O0uias snekrporexHuka.-M.:Boicimas mkona, 2004
2)EBnokumoB @.E. TeopeTtnueckue OCHOBBI JIEKTPOTEXHUKH. — M.: Briciias
mkosna, 2001.

CamocrosiTeabHast padora Ne3
Ypok Ne§

Pemienue 3agau

VYBaxxaeMmble CTyJEHTBI, BaM IpeajaraeTcs BbIOpaTh 7 3a/1a4 10 TEME:
« IIpocThie U CIOXKHBIE LIENH MOCTOSTHHOTO TOKA »

Bcnomunm Teoputo!



Inekmpudeckuti MoK - HAIPABICHHOE JBUXEHHUE CBOOOMHBIX 3apsDKCHHBIX YaCTHIl B
MPOBOJIHUKE IO AEUCTBUEM DJIEKTPUYECKOTO MMOJIA. VIHTEHCUBHOCTh 3JIEKTPUUYECKOTO TOKA
OIlcHUBAETCS (U3UYCCKON BEIWUYMHOMN, Ha3bIBaeMoW cuiot moxa. Tok I B dIeMEHTE
AMEKTPUUICCKON IIeNM 0003HAYaeTCs CTPEIKOM Ha CXeMe M YKa3blBaeT HaIpaBIICHHE
YIIOPSIOUEHHOIO TEPEMEIICHUS TTOJOKHUTENBHBIX JJIEKTPUYECKUX 3apsAlioB, €ciau TOK [
BBIPAXKAETCS TOJIOKUTEIBHBIM unciioM. Cuia TOKa paBHA 3apsiay, HPOIIEAUIEMY Yepes
MOINEPEYHOE CEUCHUE MPOBOJHUKA 3 €AMHUILY BPEMEHU.

_% 4 7=
I—dt, 7 p [I] A(Amnep)

TJI€ ¢ - 3apsij, OPOLICAINN Yepe3 MONEPEUHOE CEYEHNE TPOBOIHUKA 32 BpEMS .
IInomnocms moxa:
j=18,

rae S - IIomaab MOonepevyHoro CEYeHus NPOBOTHHUKA.

[Ipu IpoX0XKI€HNH TOKA YE€PE3 BHEIITHUE JIIEMEHTHI LIETIA CUJIIAMH BJIEKTPUUECKOTO
TIOJIsI BBITIOJTHSETCST paboTa 1Mo MePEMEIICHHIO AIEKTPUUECKUX 3apsI0B, KOTOpas
XapaKTepU3yeTCs HANIPSHKEHUEM. DleKmpuieckoe Hanpsaxicenue MexXay ToukaMu 1 u 2
HA3bIBAIOT TAKKE PA3HOCTh MTOTCHIIUAJIOB.

U, =@ —¢,

[Ul=11x/1Kn=1B(BonbT)

Bennuuna, Xapakrtepusyromas HIPOTHUBOAECUCTBHE TPOBOISIIECH Cpeapl IBHKCHHUIO
AIIEKTPUUYECKUX 3aps/iOB, T.€. TOKY, HA3bIBAETCA  2NEKMPUUECKUM CONPOMUBTEHUEM.
Conportusnenue R(/R/=10m)u npoBoaumoctsh G(/G]=1Cm(Cumenc)) OAHOPOIHOTO

MIPOBOJIHUKA HAXOMAAT MO popMyIiam:

/ S
R=p3: G=v7,
IJIe p - yAeIbHOE conpoTuBiIeHue,[p]=10M M; y - ynenbHast IpoOBOAUMOCTh,[Y]=1/OM"M;
[ - nIMHA TPOBOJHUKA; S - TUIOLIA/lb MOMEPEYHOT0 CEUECHHUS.
3aBUCUMOCTbD yJIE€IBHOTO COTPOTUBJIEHUS OT TEMIIEPATYPHI

p= p,)(]+0!l)

b
rJIe 0. — TeMIEepaTypHbIi KOdPPUIIMEHT CONpOTUBIeHUS, ,[ a]=10M M ;  — Temmeparypa
no mkase [{enbcus.
ConpoTUBIEHUE CUCTEMBI IPOBOTHUKOB;

a) R=R +R, +-+R, - IpU NOCIEAOBATEIILHOM COC/IMHECHUH;
111 1

—=—t— 4t —
0) % R R - 1IPH NapaLIEIbHOM COEIHEHNH,
e R; - CONPOTHUBJICHHUE [ - TO MPOBOTHHUKA.
3akon Oma

sl ydacTka uenu, He coaepxkamero JIC. Cuna moka na yuacmke yenu npamo
HPONOPUUOHAILHA NAOCHUNW HANPANCEHUA HA IMOM yudcmKe U 00pamuo
HPONOPUUOHATIbHA €20 CONPOMUBTIEHUIO.

[=¢1-% Uy,

R R

2



rae
¢ 1 — @ 2= Ul2 - pa3HOCTh NOTEHIMAJIOB (HAIIPSYKEHUE) HA KOHLIAX y4acTKa LEMH;
R - conporuBiieHnE yyacTka.

3axon Oma a1 3aMKHYTOU (TonHOM) nienu. Cuta moka 6 I1eKmpuieckou yenu
npamo nponopyuonanvua I/JC ucmounuka u oO6pammo nponoOPpUUOHANLHA
HOTHOMY CORPOMUGTICHUIO.

E

I=
R+r

b

ranel -cuna toka, E- DOJIC ucrounmka R - CONpPOTUBIICHWE BHEIIHEH MENu, r -
CONPOTHBIICHHE BHYTPEHHEE (COMPOTUBIICHHE UCTOYHHKA TOKA).

3agaun

1)2nekTponBuraTeb, MOAKIIOYEHHBIN K ceTu HanpspkerneM 220B, moTpebisieT Tok
8A.Onpenennure MOIHOCTD 3JIEKTPOABUTATEIS.

2)Onpenenure TOK B OOMOTKE 3JIEKTPOABHUIATENs] MOIIHOCTBIO 3KBT, €CIIA OHT
BKJIFOYEH B CETh HamnpsbkeHnem 120B.

3)AnuHy u JOuaMeTp MNPOBOJHUKA yBeduuusiun B 2pasza. Kak usmenutcs
CONIPOTHBIICHUE MPOBOAHUKA?

4)Onpenenure DJ[C sneMeHTa NUTaHUSA, €CIM €ro BHYTPEHHEE COINPOTHUBIICHUE
0,50M, conpotuBiieHne BHemHen nenu 7,50M u Tok B nenu 0,25A

5)Omnpenenure, U3 KAKOro MaTepuasia BBIIIOJHEHA MTPOBOJIOKA C MJIOMIAIbIO CEUCHHUS
4Mm?, ecii €€ oTpe3ok JuimHoM 200M uMeeT conpoTusiieHue 6,5 Om.

6)K akxymynaropuoit Oarapee, umeromeid /IC10B u BHyTpeHHEE COMPOTUBICHHE
0,020M, npucoenrHeH npueMHUK. ONpeneanuTe COMpPOTUBICHUE MPUEMHHKA, €CIU Yepe3
HETO MPOTEKAET TOK SA.

7)Omnpenenure CONPOTHUBICHUE MPUEMHHUKA, KOTOPHIH HEOOXOIMMO MOIKIIOYUTH K
3aKMMaM asieMeHTa nurtanus, uMeromero JJ(C 1,45B u BHyTpeHHeEe CONpPOTUBIEHUE
0,30M, yTOOBI HAIIPSKEHUE HA 3aKUMaX AyeMeHTa Obuio paBHo1,39B

8)Omnpenenure COMPOTUBICHUE CTAIBHOW MPOBOJOKU AjMHONW 200MU IIIOIIAAbIO
CEeYeHHs S5 MM>

O JIns panuonpueMHHKa HEOOXOIAMMO HaMoTaTh comnportuBieHue 300M u3
HUKEJIMHOBOM MPOBOJIOKK IUiomaasio ceduenus 0,21 MM Omnpenenure HEOOXOIUMYIO
JUTUHY MPOBOJIOKHU.

10)Onpenenure miomagb CEUCHUS HUXPOMOBOM IMPOBOJIOKH JIUHON 20M, eciau
CONPOTHUBIICHHE €€ paBHO 250M.

11)IIpoBosnoka mromansto ceuenus 0,5 mm? u uuHoN 40M MMEeT CONMPOTHUBIICHUE
160M. Onpenenute Marepuat, U3 KOTOPOro OHa U3TOTOBJICHA.

12)O6motka TpanchopmaTopa, U3TOTOBICHHAS W3 MEAHOTO MPOBONA, B HepaboueM
cocrtostHuu npu temneparype 15° C  wumena conportuieHue 20M. B xome paOoThi
conporuBienre e€ crano 2,480M. Ompenenure Ttemneparypy OOMOTKY B pabouem
COCTOSIHUH, 3Has, YTO TeMIIeparypHblid ko3pduuueHt conporusnenus meau 0,0041 1/°C



13)DnexTponasuibHUK, BKIIOYEHHBIM B ceTh HampspbkeHueM 220B, morpebnsieT Tok
0,3A. Onpenenure CONPOTUBIICHUE JIEKTPOIAsIIbHUKA.

14) Axkkymynstop BHyTpeHHUM compoTuBieHneM 0,40M paboraeT Ha JTaMIOYKy
conporusienreM 12,5.1Tpu stom Tok B menu paBeH  0,26A. Omnpegenure  IC
aKKyMYJISITOpa U HallpsHKEHHUE Ha 32KMMaxX JJAaMITOYKHU.

15) Onpenenute BHYTpEHHEE COMPOTHUBICHUE AaKKyMYJISTOPHOW Oarapew, eciu eé
OJIC 6B, nanpsbxenue 5,6, a Tok B uenu 0,2A.

16) JIaMnoBbIi peocTaT COCTOUT W3 MSATH AIEKTPUYECKHUX JIAMIIOUEK, BKIFOUEHHBIX
napaienbHo. HaliTu compoTuBieHue peocrara:l)korma ropsT Bce JIaMIIOUKH, 2)KOrna
BBIBUHYMBAIOTCS: a)0/lHA, 0)1Be , B)TpHU, I') 4eTbipe Jamnoyku. CONpoTUBIEHUE KaXAOU
gaMIiouky paBHo 3500m.

17) Dnement ¢ DC 1,1 B u BHyTpeHHUM comnpotuBiecHueM 1OM 3aMKHYT Ha
BHEIlIHEee conpoTuBieHne 90M HailTu cuny Toka B LENH, MAJCHUE HANPSHKEHUS BO
BHemHeu nuenu, KIIJ[ anemenra.

18) Onement ¢ DJIC 2 B u BHyTpenHum comnporusieHueM 0,50m Haiitu naneHue
HanpsKeHUsT BHYTPU dJieMeHTa npu cuie Toka B uenu 0,25A.Haiitu BHeliHee
CONPOTHUBIICHUE MPU ITUX YCIOBUSIX.

19) 5/1C snementa pasHa 1,6B u BHyTpenHee conporusienue 0,50M. UeMy paBeH
KIIZ snemenTa npu cuie Toka 2,4A7?

20) B/1C snementa paBHa 6B. IIpu BHemHeM conpoTuBieHuu, pasHom 1,10M, cuna
Toka B 1ienu 3A.Haiitu najenue HanpspKeHHsI BHYTPH DJIEMEHTA U €T0 COIPOTUBIICHHE.

21)OnpenenuTh OOLIYI0, MOUTHOCTB, Mosie3nyto mMomHocth U KIIJ 6atapeu, I1C
KoTOpoi paBHa 240B, eciu BHelIHEe cONpOTUBIEHHME paBHO 230M U CONPOTUBICHUE
Oarapen 10M.

22)3.x.c. 6arapeu 12 B, cuna Toka kopoTkoro 3ambikanus 5 A. Kakyro HauOombIIyo
MOIIIHOCTh MO>KHO TOJIYYHTh BO BHEIIIHEH 11€T11, COeIMHEHHOM C Takoi OaTapeeii?

23) D.x.c. 6arapeu € = 80 B, BHyTpeHHee conpotuBienue »; = 5 Om. BuenHss memnb
notpebnser momHOocTh P = 100 BT. Onpenenuts cuity Toka / B 1ienu, Hanpspkenue U, mon
KOTOPBIM HaXOAMUTCSI BHEIIHSIS LETb, U €€ CONpOTHUBIeHUE K.

24)O0MOTKa KaTyIIKK U3 MEIHOM MPOBOJIOKH IpH ¢; = 14 °C umeeT conpoTUBIECHUE
R, =10 Owm. Ilocne npornyckaHus TOKa CONPOTUBICHHE OOMOTKH CTaJIO paBHbBIM R, = 12,2
Om. Jlo xakoil Temmeparypsl £, Harpeigach oOMoTka? TemneparypHblid KO3(QQPUUIHUEHT
conporusienus meau o = 0,004K".

25)2.xa.c. 6arapeu ¢ = 24 B, BHyTpeHHee conpoTusieHue » = 2,4 Om. OnpenenuTsb
MaKCUMAJIbHYIO MOITHOCTb P4y, KOTOPAst MOXKET BBIJIEISTHCS BO BHEIIHEH LICTIH.

26)[Ipu BHemHeM conpoTuBieHun R = 8§ Om cwia toka B 1enu I; = 0,8 A, npu
conporuBieHuu R, = 15 Om cuna toka I, = 0,5 A. Onpenenuts cuity Toka [, KOPOTKOTO
3aMbIKaHUSI ICTOYHUKA 3.]1.C.

27) OnemeHT, uMmeromuii 3.1.c. € = 1,1 B u BHyTpeHHee conpotusienue » = 1 Owm,
3aMKHYT Ha BHeIIHee conpoTtuBieHne R = 9 Owm. Haittu Tok / B uenu, mnajeHue
noteHnuana U Bo BHELIHEW 1lenu U najaeHue noreHuuana U, BHyTpu anemeHTa. C Kakum
K.II.J. 1] paboTaeT 3JeMeHT?

28)Uepes mpoBoguuk B TeueHue 0,54 mpoxomut 3apsg 2700Kn.Onpenenuts Tok B
AJIEKTPUYECKOU LETIH.



29)Onpenenuth Bpemsi nmpoxoxaeHusa 3apsaa 0,6Ki1 mo mpoBOJHUKY MpU 3aJaHHOM
3HaueHuu Tokal)0,5A2)0,03A 3)15a

30)uepe3 monepevyHoe COMPOTHUBICHUE NPOBOAHUKA 2,5MM* 3a Bpems 0,04c mpomien
3apsia 20MKin.OnpenenuTs MmI0THOCTh TOKA B MPOBOIHUKE.

31 )Ilo nmpoBoaHUKY ¢ monepedHbiM cedeHueM 0,24MM?* IpOXOAUT TOK, MJIOTHOCTD
koToporo SA/mMm?. OmpenenuTh TOK W 3apsij, MPOIISAIINE Yepe3 MPOBOJHUK 33 BpEMS
0,005¢

32)OnpenenuTs CONMPOTUBIECHUE MPOBOA, UMetolero anuny 150m u nuametp 0,2mwm,
BBITIOJIHEHHOTO U3 KOHCTAHTaHa.

33) Conporunenue mnpooga 2,350m npu anuae 150m u nuamerpe 1,5MmMm.
OnpenenuTs Marepuai IpoBo/a.

34)OnpenenuTh AMUMHY NMpoBoja nuaMeTpoMm 0,5MM I HArpeBaTeIbHOTO 3JIEMEHTa
IpU BKIIOUEHHH €ro B ceTh C HamnpsbkeHueM 220B npu Toke mnotpebienus 6,5A,
BBITIOJIHEHHOTO U3 HUXPOMa.

OnpenenuTs MIOTHOCTh TOKA.

CamocrosiTeqbHas padora Ne 4
Ypoxk Nell

3amaHue: cocTaBbTe 3a1a4y 1Mo TeMe «Pacuer cMemaHHOTO coelMHEHUS
Pe3UCTOPOBY.

BCHOMHHM, KaK pCIIar0TCA 3a1a91 Ha pacucT CMCIIAHHOT'O COCI[I/IHCHI/IH!

B nenu Ha pucyHke 1 u3BECTHBI CIeAyIOIINE 5, i 5 s

BEJTMYMHBL: R —
R1=30M; R2=20m; R3=240m; R4 =120wm; %

R5 =100Mm; R6 =20m ; v ® H s
U=24B. 1,
OrnpenenuTs 3KBUBAJIEHTHOE COTPOTUBIICHUE U TOKU L R %,

BCEX YYaCTKOB. o 1 —

Pucynok 1
ooy L *2
Peuienue: '—'I
74
Conpomusnenusi R3u R4 coedunensi ’
napannenvro. Hatioem sxeusanenmnoe conpomugierue Y . H #oa
u ynpocmum cxemy (Cm. pucyHok 2) ‘
rs R
_ RR, 2412 _ —
3,4
R, +R, 24+12
Pucynoxk 2 , Rs Rz
y P —

Conpomusenenuss R2 u R3,4 coedunenvl
nocnedosamenvHo. Hatioem sxeusanenmmuoe ‘s

Lz34

o
x
Ly




conpomuenenue u ynpocmum cxemy
(Cm.pucyHok 3)

R,;, =R, +R;,,=2+8=100m

PucyHnok 3
Conpomusnenuss R2,3,4u R5 coedunenvt napanneivro. Hatioem
IKBUBATIEHMHOE CONPOMUBIEHUE U YNPOCMUM CXEMY. L %
e,
(Cm.pucyHok 4) )
v RZ.’)’I '[}
R,R -
R=R, ,  =—"—2" = 10-10 _ 550
4 R, +R,,, 10410 . =,
Cr
Pucynox 4

Conpomusenenuss RI,R6 u R2,3,4,5 coedunenvt nocnedosamenvro. Hatioem
IKBUBANICHMHOE CONPOMUBLEHUE U YAPOCMUM CXEM).
(Cm. pucynox 5) 7

R=R +R;+R,;,;=3+2+5=100m

Haiioem cuny moxa 6 Hepazeemenennom yuacmre yenu v R [
¢ nomowwto 3axkona Oma.

PucyHnok 5

s onpedenenus moxkos Ha 8cex yuacmrax YOOOHO paccmMompems cxemol 8 00PamHom
nopsioxe.

3amemum, umo
I=1=1,=1,,,,=244

HaﬁOeM HANDPANCEHUA HA OMUX nOCJleaoeameJleO COQ@MHQHHlep@S’uCWlOan.
U =1,R =24-3=728B;
Us=1I,R, =2.4-2=4.8B;
Uj,z45 =13345 Rys45=24-5=128B

U,;, =U; =U,,, =12B(llapannensnoe coedunernue)

Onpedenum moKu Ha 2Mux y4acmkax.
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1,=1,,=1,,, =1.2A(Ilocneoosamenvuvie yuacmxu)
Haiioem nanpsisicenue na yuacmke R3.4
Usy =134R;, =1.2:8=9.68

Hanpsiscenus na mpemvem u uemeepmom pe3ucmopax 00UHAKO8bl U PAGHbI
9,6B(yuacmku napainenbHbl)

=% 28 _gau
R, 24

12 Us 96 oy
R, 12

Ilposepum pewenue 3aoauu,cocmaeus ©OaraHc MOWHOCU '
P=PFP +P,+P,+P, +P, +PF

I’ R=1I7-R +1; R, +1I; R, +1;-R,+12-R, +1;-R,
2.4%-10=2.4-3+1.2°-24+0.4>-24+0.8°-12+1.2°-10+2.4> -2
57.6Bm =17,28Bm + 2,88Bm + 3,84Bm + 7,68Bm +14,4Bm +11.52Bm
57,6 =57,6

3ao0aua pewena eepho.

Omeem:1 =1 =1,=244; I,=1,=124; I,=0,44; I, =0,84;

JIns cocTaBieHUs 3aJlayu, 3aJlaiiTe CONMPOTUBICHUS HE MEHEE YEThIPEX PE3UCTOPOB.
[IpunymaiiTe cxemy COEIUHEHUS. H606XOIII/IMO HE¢ TOJBbKO COCTAaBHUTDH
3a/1a4y, HO U PelIUTDb e€.
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CamocrosiTesbHast padora NeS

Ypok Nel8
3ananmne: Paccuurarh MArHMTHYIO 1€Nlb, COOTBETCTBYIONIYIO BallieMy
BApPHUAHTY.
HepaSBCTBJ'IeHHBIe MAarovuTHBIC MCIHN PaCCUUTLIBAIOT 110 ciIcayromemMy

aJITOPUTMY:
1. Pa30uTh MAarHUTHYIO LIETb HAa OJTHOPOAHBIE YUYACTKH.
2. OHpG}IGJ’II/ITB NJINHY Cpe)IHefI JIMHYWHA YYaCTKOB U IJIOMIAAb ITOIIECPEYHOIO

CEYCHUSI.

3. Haiiti BekTOp MarHUTHOM MHIYKIIUHA KaXJA0TO y4acTKa

ool
B ==

S

4.0npenenuTb HANPSHKEHHOCTh MArHUTHOTO TIOJISI yYaCTKOB U3 (PEppOMarHUTHOTO
MaTepuala ¢ TIOMOIIbI0 KPUBOW MTEPBOHAYATHLHOTO HAMATHUYMBAHUS WM TaOIHII,

B
HaIPsHKEHHOCTh BO3YIIHBIX 3a30pOB 10 hopmyne: H, = e
-
4. C nmoMonipro 3aK0Ha MOJIHOTO TOKA PACCYUTATh HEU3BECTHYIO BEJINUYUHY.
Pucynox 6
[ [u)
u ¥ ™ L)
& [ | []
L] m
® d
L 4
-
v
Maraut
Bapu- - a, | B, | ¢, | d, n, | m, | h | I3 JlonmosiHUTEIbHBIE
aHT HBIH MM | MM (MM | MM | MM | MM | MM | MM JaHHbIE
MOTOK
dx10*,
B0
1 6,0 25 |75 |50 |50 |25 |25 |20 |0,3 | Pucynok6
BeprukanbHbie
CTEPKHU CEPACUHUKA-
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ANEKTPOTEXHUYECKAS

cranbl211,ropu3zoHTans

HbIE YaCTHU CEP/ICUYHUKA-

ANEKTPOTEXHUUECKAs
cranbl511

6,0

50

100

25

70

50

50

20

0,6

Pucynok6
Bepruxanbabie
CTEp>KHU CepCUHUKA-
ANEKTPOTEXHUUECKAS
ctanbl211,ropuzoHTansH
bI€ YACTH CEPJICYHUKA-
ANEKTPOTEXHUYECKAS
cranpl511

1,95

15

60

20

193

193

10

0,5

Pucynox6
BeprukanpHbie
CTEP>KHU CEpACUYHHKA-
ANEKTPOTEXHUYECKAS
cranbl211,ropu3zoHTansH
BI€ YACTH CEPJICUYHUKA-
ANEKTPOTEXHUYECKAS
cranbl511

1,95

40

15

20

15

15

10

0,4

Pucynok6
BeprukanbHbie

CTEP>KHU CEpACUHUKA-
EKTPOTEXHUYECKAS
cranbl211,ropu3zonTansH
BI€ YACTH CEPJICYHUKA-
ANEKTPOTEXHUYECKAS
cranpl511

8,4

20

100

35

50

35

35

30

0,7

Pucynok6
Bepruxanbabie
CTEp>KHU CepACUHUKA-
ANEKTPOTEXHUYECKAS
cranbl211,ropu3zoHTanbH
bI€ YACTH CEPJICUHUKA-
ANEKTPOTEXHUYECKAs
cranbl511

8,4

35

100

30

50

30

30

20

0,3

Pucynok6
Bepruxanbabie
CTEp>KHU CepACUHUKA-
ANEKTPOTEXHUUECKAS
ctanbl211,ropuzoHTansH
bI€ YACTH CEPJICYHUKA-
ANEKTPOTEXHUYECKAS
cranpl511
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7,0

20 |60 |20

40

20

20

35

0,6

Pucynok6
BeprukanbHbie
CTEP>KHU CEpACUYHUKA-
EKTPOTEXHUYECKAS
cranpl211,ropuzonrans
HBIE YACTHU CEPJICYHUKA-
ANEKTPOTEXHUYECKAS
cranpl511

CamocrosiTesbHast padora Ne6

Ypok Ne22

Pemiuth 3alavy 10 TEME « HavaabHble CBCACHUSA 0 IICPEMECHHOM TOKE»

Onpenenure aMILIUTYAy, ACHCTBYIOIIEE 3HAYEHHE, IUKIMYECKYIO YacTOTY,
4acTOTY, MEPHUOJ] CUHYCOUATHHON BeTUYUHBI. [I0CTpOiiTe BEKTOPHYIO U BOJIHOBYIO
Tuarpammy.

i 1=0,4sin314t
i 2=0,8sin(314t+90°)

1 1=sin(314t-30°)
1 2=3sin(314t+90°)

u 1=200sin(314t-180°)
u 2=300sin(314t+30°)

u 1=150sin(628t-60°)
u 2=300sin(628t+45°)

u 1=30cos(628t-45°)
U 2=60 cos (628t+45°)

i 1=2 cos(628t-45°)

3 BapuaHT

1 BapuaHt

2 BapuaHT

4 BapuaHT

S BapuaHT

6 BapuaHT
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u 2=60 cos (628t+45°)

7 BapuaHT
1 1=2 cos(628t-90°)
u 2=60 cos (628t+30°)

CamocrositeqbHast padora Ne7
Ypok 36

IoaroroButs pedepar nmo reme «JIeKTPUIECKHE MAINNHBI»

D710 mocneAHss MaJIeHbKas CaMOCTOATENbHAs paboTa Mo KypCy IEKTPOTEXHUKH !
A Briepenu - 3amuTa KypcoBoi pabotel. Pedepar no3Bonut Bam, yBaxaemble CTYCHTBHI,
HEMHOTO IOTPEHUPOBATHCS MEPE]] BHIMOJIHEHUEM KypCOBOU paboTBHI.

Hanomwunaewm, uto pedepar (ot nat. Referre — coobmiare, qoKkmaabIBaTh) O3HAYAET
KpaTKoe MHUCbMEHHOE U3JI0KEHHUE WM JTOKJIA]] COACPKAHMS MyOIHUKAIIIN WU
HECKOJIbKUX ITyOIMKaIUil.

CymHocTh pedepara 3aKiI04aeTcsl B BbIICICHUN HAaMOO0Jee CyIIeCTBEHHBIX
CBeZICHUI peeprpyeMoro MaTepualia u IpeICTaBIeHUU UX B JIJAKOHUYHOU (hopme.

OcHoBHas 11eb pedepara — 1aTh YETKOE MPEACTABICHUE O XapaKTepe U
[IEHHOCTH pa0O0Thl, CTETICHU HEOOXOAMMOCTH OOpaIlIeHUS K HEM.

Crpykrypa pedepara 00bIYHO BKIIOYAET B CEOS:

1. TUTYNbHBIN JTUCT.
2. OrmnasieHue, T. €. iad pedepara - mepedeHs npoodiieM, KOTopbie B pedepare
packpbiBatoTcs. [IyHKTHI I1aHa HyMEPYIOTCS, U YKa3bIBAETCS HOMEP CTPAHUIIbI, HA

KOTOPOM OHH PACIIOJIOKCHBI.

3. BBeneHue, B KOTOPOM 0OOCHOBBIBAETCS aKTyaJIbHOCTh TEMBI, (POPMYIUpPYETCA
1eb padoThl, 1aeTcs KPAaTKU 0030p JTUTEPATyPHI.

4. OCHOBHYIO YacTh, IJI€ U3JIaraloTcsi TOUKHU 3pEHHs Ha pelieHue npooieMbl
aBTOPOB, YbH PabOTHI OBUTH MCTIONB30BaHbI, 1 COOCTBEHHAS MTO3UIIUS YUCHHKA 110
pedepupyemoii Teme.

5. 3axitoueHue - 37ech GOPMYIHPYIOTCS 00IIME BHIBOJIBI.

6. CIucoK MCTOIb30BaHHOM JIUTEPATYPHI.

[Tpu obopmnennu pedepara cienyet codmonats npasuia ECKJ]

O6bem pedepara 7-10 cTpanuil.
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3akJaoueHue

[To3npasnsiem! Bol cipaBummcs! Eciiy BbI BBINONHSIN 331aHUS CAMOCTOSITENIBHO,
3HauuT, Bac k€T ycnex Ha 3aiiuTe KypcoBoil paboThl U 3K3aMeHe!
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