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MeTtoauyeckue ykazaHus 1O BBINOJIHEHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboT pa3paboTaHbl Ha
ocHoBe paboueii mporpammsl yueOHOU auciuiuinHbl «OI1.03 «DeKTpoTeXHUKA U AIEKTPOHUKAY.

CopepxkaHve TPAKTHUECKUX W  JIaOOpaTOpHBIX pabOT OpPUEHTHPOBAHO Ha MOATOTOBKY
oO0yJaromuxcs K OCBOGHHIO IpodeccHoHanbHOro(bIX) MoAyNsi(eif) mporpamMmbl  HOJATOTOBKH
CIEIUAJTUCTOB CpenHero 3BeHa 1o cnenuanbHocTH 22.02.05 «O0paboTka METauioB JIaBICHHEM» W
OBJIA/ICHUIO OOIMMHU KOMIETEHIIUSMH. U OBJIaJICHUIO MPO()ECCHOHAIBHBIMU KOMITETCHIIUSMHU.
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1 BBEJAEHUE

BaxHylo yacTh TeOpeTH4ecKoil u MpodhecCHOHAIBHONW MPAKTHYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJIAIOT MPAKTUYECKUE U Ja0OpaTOPHbIE 3aHATUS.

CoctaB M conepkaHHe MPAKTUYECKHX M Ja0OpaTOPHBIX 3aHATUH HAlpaBleHbl HA PEaTH3alHIo
denepanbHOr0 TrocylapcTBEHHOIO  00pa30BaTENbHOIO CTaHAApTa CpPEeAHEro MNpoQecCHOHaTbHOIO
o0Opa3oBaHMUs.

Benymell  aunakTH4eckodl — LeIbl0  NPAKTUYECKUX  3aHATUH  sABiseTcss  (OpPMHPOBAHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOJIHATH OINpEesICHHbIE JCHCTBUS, ONEpaluy,
HEOO0XO/AUMBIE B IOCIEYIOUIEM B NPO(GECCHOHATBHON [EATENbHOCTH) WM Y4eOHBIX HPAKTUYECKHUX
YMEHUH , HEOOXOAUMBIX B ITOCIEAYIOIIEH YUIeOHON AeATEIbHOCTH.

Benymeli aunakTudeckoil 1Lenbio JJAOOPAaTOPHBIX 3aHATUH  SBJIAETCS  SKCIEPUMEHTAIbHOE
MOJITBEPIK/ICHHE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX TTOJIOKEHUHN (3aKOHOB, 3aBUCHMOCTEHA ).

B cootBercTBMM C pabouedl mporpaMMmol y4eOHOM JHUCHMIUIMHBI ««DJEKTPOTEXHHKA H
ANEKTPOHUKA» MIPELYCMOTPEHO IPOBECHUE MPAKTUUECKUX U J1a0OPATOPHBIX 3aHATHUI.

B pe3ynbrare ux BBIOJHEHUS, 00YYarOLIMiCs JOIKEH:

ymemb:

VY 1.1.04 BbIOUpaTh JIEKTPUUYECKHE, HIIEKTPOHHbBIE IPHOOPHI U 3JIEKTPOOOOPYAOBAHUE;

VYV 1.1.05 npaBWIbHO 3KCILUTYaTUPOBATH JIEKTPOOOOPYIOBAaHME U MEXAHU3MBI Mepeaadn JIBHKECHUS
TEXHOJIOTUYECKMX MAIlMH U allapaTos;

Y 1.3.03 cHuMaTh I[OKa3aHHWA U [OJb30BATHCS AIIEKTPOU3IMEPUTEIBHBIMU IPUOOpPaMU U
IIPUCIIOCOOIICHUSMU;

V¥ 1.6.02 npou3BOAUTH PacUEThl IPOCTHIX JIEKTPUUECKUX LIETIEH.

ConepaHue NpaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTHPOBAHO Ha IIOATOTOBKY O0yYaroIuXxcs K
OCBOCHHIO TPO(ECCHOHATPHOTO MOAY/S TPOTPaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO 3BEHa II0
CIIELIMAILHOCTY U OBJIAJICHUIO HPOPECCUOHANbHBIMU KOMNEMEHUUAMU:

I[IK 1.1. IlnanupoBath NpPOMU3BOACTBO M OPraHM3aLMI0 TEXHOJOTMYECKOr0 IIpolecca B IEXe
00pabOTKH METAJJIOB JIaBICHUEM;

IIK 1.2. IlnanupoBath rpy30H0TOKM NPOAYKIIUHU MO yYaCTKaM Lexa

IIK 1.3. KoopauHupoBaTh NMPOU3BOJICTBEHHYIO NEATEIBHOCTh YYaCTKOB II€Xa C HUCIIOJIB30BAHUEM
IIPOrpPaMMHOT0 OOecTeueHus, KOMIbIOTEPHBIX U KOMMYHUKALIMOHHBIX CPE/ICTB

1K 1.4. Opranu3oBbIBaTh pabOTy KOJJICKTUBA UCIIOTHUTENEH

[IK 1.5. Ucnons3oBath mporpaMmMHOE OOECII€UeHUE MO YYETy M CKIAIUPOBAHHUIO BBITYCKAEMOM
IPOLYKIINH

IIK 1.6. PaccuntpiBaTh 1 aHAIM3UPOBATH MMOKa3aTeau 3PHEeKTUBHOCTH pabOTHI yuyacTkKa, 1exa

I1K 1.7. OdopMIIATh TEXHUUECKYIO JOKYMEHTAIIMIO Ha BBITYCKAaeMYIO MPOIYKIIHIO

ITK 1.8. CocTaBisaTh pexiamMaluy Ha MoJIy4aeMble UCXOHBIC MaTEePHaIbI

I1IK 2.1. BeiOuparh cooTBeTCTBYIOIIEE 00OpYy/IOBaHME, OCHACTKY M CpEACTBA MEXaHMU3aLUU JUIs
BEJICHUS TEXHOJIOTUYECKOTO Ipoliecca

1K 2.2. [TpoBepsATh UCIPAaBHOCTh U OPOPMIIATH TEXHUYECKYIO TOKYMEHTAIIMIO Ha TEXHOJIOIMYECKOe
o0opynoBaHue

1K 2.3. [Ipon3BoANTH HACTPOUKY M MPOMUIAKTUKY TEXHOIOTUYECKOT0 000PYAOBAHUS

I[IK 2.4. Beibupath mpou3BOACTBEHHBIE MOIIHOCTH W TOIUIMBHO-DHEPTETUUYECKUE PECYpPCHI IS
BEJICHUS TEXHOJIOTNYECKOTO Ipoliecca

[IK 2.5. DkcmiyaTupoBaTh TEXHOJIOTHIECKOE O00OPYAOBaHUE B TIITAHOBOM M aBApUMHOM PEKHMAaX

1K 2.6. [Tpon3BoaANTH pacueTsl JHEPrOCUIIOBBIX TapaMeTPOB 000PYIOBAHHUS

IIK 3.1. [IpoBepsATh MpaBUIBHOCTh HA3HAYEHUSI TEXHOJOTUYECKOIO peXUMa 00pabOTKH METallIoB
JaBJICHUEM

[IK 3.2. OcymecTBasATh TEXHOJIOTHYECKHE MPOLECCH B INTAHOBOM M aBAPUHHOM PEKUMAX
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IIK 3.3. BriOuparh BHIBI TEPMUYECKOH OOpaOOTKM MAJsl YIydlIeHHs CBOMCTB W KadyecTBa
BBIITYCKaeMOH NPOIYKIIUU

IIK 3.4. PaccuuteiBaTh MoOKa3zaTeqd W KOI(POUIHMEHTH aedopManuu 0O0pabOTKH METaIOB
JaBJIEeHUEM

IIK 3.5. PaccunteiBaTh KaIMOpPOBKY pabodero MHCTpyMEHTa M (OPMOM3MEHEHHE BBIITYCKAaeMOM
HIPOAYKIUH

1K 3.6. IIpon3BoauTh CMEHY COPTUMEHTA BBIITYCKAEMOM MPOTyKIIUI

[IK 3.7. OcyuiecTBisTh TEXHOJOTUUECKUN MPOIECC B MNIAHOBOM PEXKHUME, B TOM YHUCJIE UCIOIb3YS
nporpaMMHOe oOecrieyeHne, KOMIIBIOTEpHBIEC U TeleKoMMYHHKannoHHble cpeactsa 11K 3.8. Odopmisats
TEXHUYECKYIO TOKYMEHTAIMIO TEXHOJIOTHYECKOTr0 Ipolecca

1K 3.8. OdopMIIATh TEXHHUECKYIO JOKYMEHTAILIMIO TEXHOJIOTMYECKOTO MpoIiecca

I1K 3.9. [IlpuMeHATh TUNIOBBIE METOMKH pacyeTa nmapaMeTpoB oOpabOTKH METAILIOB JaBJICHUEM

[1K 4.1. BeiOupars MeTOAbI KOHTPOJIS, alapaTypy U NpUOOPHI Ui KOHTPOJIS KauecTBa MPOLYKIIUH

[IK 4.2. PeructpupoBaTh U aHAJIM3UPOBATH MMOKA3aTEJIM aBTOMATUYECKOM CUCTEMbl YIpPaBJICHUS
TEXHOJIOTUYECKUM IIPOLIECCOM

I1IK 4.3. OnieHuBaTh Ka4eCTBO BBIITYCKAEMOW MPOAYKLIUH

I[IK 4.4. IlpemynpexnaTh TOsBICHHE, OOHAPYXHBAaThb M YCTPAHATH BO3MOXKHBIC JE(EKTHI
BBIITYCKaeMOH NPOIyKIIUU

I[IK 4.5. O¢dopMisiTh TEXHUYECKYIO JOKYMEHTALMIO IPU OTAEJIKE U KOHTPOJE BBITYCKAaeMOM
HIPOAYKIUH

IIK 5.1. Opranu3oBbiBaTh U NMPOBOJUTH MEPONPUATHS IO 3aIUTE PaOOTHHUKOB OT HEraTHBHOIO
BO3/ICHCTBUS POU3BOJICTBEHHON Cpebl

[1K 5.2. [IpoBoANTH aHAJIN3 TPABMOOMACHBIX U BPEAHBIX (PAKTOPOB HA ydacTKax IIEXOB 00pabOTKU
METAJUIOB JIaBJICHUEM

1K 5.3. Co3naBatp ycioBus aiisi 6e30nacHOi paboThI

IIK 5.4. OueHuBaTh NOCIEACTBHSI TEXHOJOTHUECKUX YPE3BbIYAMHBIX CUTYyallUH MU CTUXMHUHBIX
SBJICHUN Ha 0€30I1aCHOCTh PabOTAIOIINX;

IIK 5.5.0ka3bI1BaTh NEPBYIO MEAUIIMHCKYIO IIOMOIIb TOCTPAAABIINM;

I1K 5.5. Oka3bIBaTh NEPBYI0 MEAUIIMHCKYIO TIOMOILb TOCTPAAABIINM;

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHYUIL:

OK.01. BeiOupats criocoObl pemieHus 3ajad NpopeccuoHaIbHON NesSTeTbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK. 02. Hcnonp30BaTh COBPEMEHHBIE CPEJCTBA MONCKA, aHAINM3a U MHTEpPIpeTalii HHPOpMaLnHy,
1 “HGOPMAIIMOHHBIE TEXHOJIOTUY /IJISl BBIMOJIHEHUS 3a/1a4 MPO(eCcCCHOHAIbHON 1eATEeIbHOCTH

OK. 03. IInaHupoBaTh M peaJM30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEIBCKYIO JESITENbHOCTh B MPO(eccHoHaIbHOM cdepe, UCI0Ib30BaTh 3HAHUS 110
(uHAHCOBON TPAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHIX

OK. 04. Db dexTnBHO B3aMOICHCTBOBAThH M pabOTaTh B KOJUICKTHBE U KOMaH/Ie

OK. 05. OcyuiecTBiATh YCTHYIO U IUCBMEHHYI0 KOMMYHHUKAIIMIO HAa TOCYAAPCTBEHHOM S3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLIMATIBHOTO U KYJIBTYPHOIO KOHTEKCTa

OK.07. CopeiicTBOBaTh COXPAHEHHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepeKeHn o, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KiuMaTa, IPHUHILMUIIBI OEpeXxIIMBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIYAIHBIX CUTYaIUAX

OK. 09. ITonp30BaThcs MpodeccHOHaNbHON TOKYMEHTAlMel Ha TOCYyJapCTBEHHOM M MHOCTPaHHOM
A3BIKaX

BrinonHenue 00y4aromuxcsi MpakTHYeCKUX U/WK 1a0opaTOPHBIX paboT Mo y4yeOHON NHCUUIUIMHE
«OJIEKTPOTEXHUKA U 3JIEKTPOHUKA) HAIPABJIEHO Ha!



- 0000meHne, CUCTEeMaTH3alMIO, YIJIyOJIeHHe, 3aKpeIUIeHHE, pa3BUTHE H  JIeTaTU3aIHIo
MOJTYYEHHBIX TEOPETUIECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHON TNCIUTUINHBI;

- (hopMuUpOBaHHE YMEHHUI MPHUMEHSTH MOJyYCHHbIC 3HAHUS HA MPAKTHKE, PeaTH3alMio €IMHCTBA
MHTEIUICKTYaJIbHOM U IPAKTUYECKON AEATEIbHOCTH;

- (opMupoBaHUE M pa3BUTHE YMEHM: HAOIIOJaTh, CPAaBHUBATH, COMOCTABIIATH, AHAJIU3UPOBATD,
JenaTh BBIBOABI W OOOOLIEHUS, CAMOCTOSATENLHO BECTH HCCIEIOBAHMSA, IOJIB30BATHCS PA3THYHBIMU
pueMaMH U3MEPEHUH, 0OPMIIATH pe3yabTaThl B BUJE TAOIUII, CXeM, IpahuKoB;

- nmpuoOpeTeHrne HaBBIKOB PAa0OTHI C Pa3NWYHBIMU NPUOOpaMH, ammapaTypoi, yCTaHOBKAMH H
APYTUMH TEXHUYECKUMHU CPEICTBAMH IS TPOBEICHUS OIBITOB;

- pa3BUTHE WHTEIUICKTYaJbHBIX yMEHMH y OygylmMX CHIEHHUAIMCTOB: AHAJMTHYECKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BEIpaOOTKY MPH PELICHUH MTOCTABICHHBIX 3a/1a4 MPO()EeCCHOHANIBHO 3HAYNMBIX Ka4eCTB, TAKHX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsI HHULIUATHBA.

[TpakTiueckue u 1abOpaTOpHBIC 3aHATUS MPOBOJATCS B paMKaX COOTBETCTBYIOIIEH TEMBI, IOCIE
OCBOCHHS NUAAKTHUYECKUX EIUHHII, KOTOphIE OOECIEUMBAIOT HAJIMYME 3HAHUH, HEOOXOIMMBIX U €e
BBITIOJTHEHUSL.



3METOAUYECKHUE YKA3AHUSA

Tema 1.3.
DJIeKTpUYecKHe e MOCTOSTHHOT0 TOKA.

JlaGopaTtopnoe 3ansiTue 1
«OrbITHAs MPOBEPKA CBOMCTB MOCIIEI0BATEIIHHOTO U MAPAIEIFHOTO COSTMHEHUST PE3UCTOPOBY

Ilenb: ombpITHas MPOBEPKA COOTHOLIEHUH 3JIEKTPUYECKUX BEIMYMH IPU IOCIEI0BATEIBHOM MU
napajyuieIbHOM COEIMHEHUN TPUEMHHUKOB JIEKTPUYECKOM SHEPTUH.

Beimonuus pabdoty, Ber Oynere:

yMeThb:

V¥ 1.6.02 npou3BOANUTE PacUYETHI IPOCTHIX IIEKTPUUECKUX LIETICH;

Y 1.3.03 cHUMaTh TIOKa3aHUSI M TIOJB30BAThCSA DJIEKTPOM3MEPUTEIBHBIMH MPUOOpaMU |
MIPUCTIOCOOIEHUSIMY;

VY 1.1.05 npaBuiIbHO AKCIUTYaTUPOBATH AJIEKTPOOOOPYIOBAHHE U MEXAHU3MBI Mepeiadll JBHKEHUS
TEXHOJIOTHYECKUX MAIIIUH U alllapaToB;

VY 1.1.04 BbIOUpaTh 2JIEKTPUUECKHE, DIIEKTPOHHBIE MPUOOPHI U NIEKTPOOOOPYIOBAHHE.

MarepuanbHoe oOecrieueHue:

WHCTPYKIMS 1O BBIMOJHEHUIO JabopatopHoil paboThl Nel, mabopaTtopHblil cTeH "DIEKTpUYECKHe
menu'".

3amanmne:

1. mpoBepka OCHOBHBIX COOTHOIIEHMH MEXKAY TOKOM, HAINpPSKEHUEM M CONPOTHBIEHUEM IIpU
MOCIIEI0BATEIHLHOM U TapajlIeIbHOM COeIMHEHUU 3IIEKTPONPUEMHHUKOB.

Iopsiaok BbINOJIHEHUS PA0OTHI:

1. lomyck k paboTe: BXOIHOM KOHTPOIb B BUAE (PPOHTAIBLHOTO OMpoca:

- KaKO€ COe/IMHEHNE HAa3bIBAIOT M1OCJIEI0BATEIbHBIM?

- 3akoH OMa 1l yJacTKa Lenu

- KaK orpeenseTcs 001iee CONPOTUBIIEHUE LIETIH € TIOCIIEI0BAaTEIbHBIM COEJUHEHUEM 3JIEMEHTOB?

- KaKO€ COEeIMHEHHNE HAa3bIBAETCS MapaieIbHbIM?

- YTO HA3bIBAETCS Y3JIOM, BETBbIO, KOHTYpOM?

- OCHOBHBIE COOTHOLIEHUSI MEXAY TOKOM, HAIPSKEHUEM U CONPOTUBJICHUEM MPHU MapaLIEIbHOM U
MIOCJIEI0BATEIHLHOM COETUHEHUH.

2. VlccnenoBaHue CBOMCTB MOCIIEI0BATEIbHOTO, TAPAJUIETBHOTO COSIMHEHHSI PE3UCTOPOB.

Xox paboTshl:

1. BHuUMarenpbHO MPOYUTATh WHCTPYKIHIO, O3HAKOMUTHCS C MpUOOpaMH MU 00OPYIOBAHHUEM,
OTIPEETUTH LIEHY JIeJICHHs IPUOOPOB.

2. HauepTtuTh cXeMy IOCJIEI0BATEIBHOIO COEIMHEHHs pe3ucTopoB (3 pesuctopa). Onpenenutsb
MECTO BKJIFOUEHUS M3MEPUTEIBHBIX NMPUOOPOB Ui M3MEPEHUS BCEX TOKOB M HANpPSDKEHUN B CXEMe.
Omnpenenutsb mpeneasbl U3MEPEHUsI U [IeHY JeNIeHUs U3MEPUTENBHBIX TPHOOPOB.

3. Cobpats cxemy. [lociie mpoBepkH MPaBUIIBHOCTA CXEMBI MTPEMOIaBaTENIeM BKIIOUUTh YCTAHOBKY.
Pesynbrarel u3mepenus 3anecty B Tabmuiry 1.1.



Tabnuua 1.1-Pe3ynpTaTsl NPOBEPKH MOCIEAOBATEILHOTO COSAMHEHUS PE3UCTOPOB

CornpoTuBieHue Pe3ynbTaTel namepenus Pe3ynbTaTel pacueToB
Hanpsioxenue, B Toxk, Hanpspoxenue, B Tok ,
A A
R1
R2
R3
RoOm= R1+ R2 +R3

4. HpOBepI/ITB IMPABUJIBHOCTH 3aKOHOB IIOCJIEA0OBATCIIbHOI'O COCAMHCHHUA PE3UCTOPOB

R _U06u4
_ _ _ _ obw
U, =U+U,+U; 1 =1, =1,=I,. |

06wy 0wy

5. U3y4nTh cxeMy Mapajie]IbHOTO COCIMHEHHS PE3UCTOPOB.
6. Cobpats cxemy. [locne mpoBepku MPaBUILHOCTH CXEMBI MIPEMOAABATEIEM BKIIOUUTh YCTAHOBKY.

Pe3ynbrarel u3mepenus 3anectu B Tabmuiy 1.2.
Tabnuma 1.2 -Pe3ynbraThl IPOBEpKH MapaIIEIbHOTO COSAMHEHHS PE3UCTOPOB

CornpoTuBieHne Pe3ynbTaThl n13MepeHus Pe3ynbTaThl pacueToB
Hanpsioxenue, B Toxk, Hanpsioxenue, B Tok ,
A A
Ry
R,
Rs

1/Rosw= 1/R1+ 1/R; +1/R3

PazomkHYTE TIeTIE  pe3ucTopa R3 u m3mMepuTh TOK 1 HanpsbkeHue Ha R1 u R2

Ry

R

1/R06m: 1/R1+ 1/R,

7. IIpoBEepUTH IPABUIBHOCTD 3aKOHOB MOCIIEIOBATEIBHOIO COEIMHEHHNSI PE3UCTOPOB

U,
— — — . . ooy
=U, =U, =U,; b) | I+, +1,; B) R .

(o = I

AU

06wy 06wy =

[

12. Cpenaiite BBIBOABI O NOJATBEP)KIECHUM CBOWCTB IIOCIENOBAaTEIBHOIO M MapajieIbHOrO
COEIMHEHUS PE3UCTOPOB.
®opma npeacTaBiaeHus pe3yJbTaTa: OTUET ONpeAeTaEHHOI paboTe.

Kpurepun oneHku:



«OTINYHO» - TEOPETHYECKOe M NPAKTUYECKOE COJEp)KaHHE TEMbl OCBOCHO MOJHOCTHIO, 0€3
mpo0OesioB, yMEHUsS CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMON ydeOHbIe 3a/laHus BBIIOJHEHBI,
KAaueCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

«XOpouIo» - TEOPEeTHYECKOEe M MPAKTHYECKOE COAEpkaHHE TEMbl OCBOEHO IOJHOCTHIO, 0e€3
po0esIoB, HEKOTOPbIE YMEHUsSI C(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOW ydeOHbIE
3aJlaHus BBIMOJIHEHBI, HEKOTOPbIE BU/IbI 331aHUN BBITIOJIHEHBI C OIIMOKAMH.

«Y 1OBJIETBOPUTEIBHO» - TEOPETUYECKOE U IPAKTUUYECKOE COJIEPKaHUE TEMbI OCBOEHO YaCTUYHO,
HO TpoOesibl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE yMEHHS pabdOThl C OCBOEHHBIM
MaTepHaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOH Yy4eOHBIX 3aJaHuil
BBITNIOJTHEHO, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3a/IaHUI coZepkKaT OIIMOKH.

«HeynoBneTBOpUTEIIbHO» - TEOPETUYECKOE U IPAKTHUECKOE COAEpKAHUE TEMbl HE OCBOEHO,
HeoOXoIuMBbIe yMEHUsI He COPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIE 3aJJaHUs COJepKaT rpyOble OIINOKH.

JlabopaTopHoe 3ansitue Ne2
W3zyuenue 3akono Kupxroda

Mean:

- 3aKPENUTh TEOPETUUECKUE 3HAHUS 110 TEME «3aKOHBI AIEKTPUUECKUX IENEH MOCTOSHHOTO TOKAY;

- 3aKPEIUTD MOHATHUS «Y3€J», KBETBbY, KKOHTYPY;

- 3aKpenuTh YMEHUE MPUMEHSTh 3aKOHbl Kupxroda g pacdera CIOXKHBX JJIEKTPUUYECKHUX LEnei
IIOCTOSIHHOI'O TOKaA,

- chopMHUpOBATh YMEHHE MOJIb30BATHCA U3MEPUTENbHBIMU ITPUOOpaMu, 00padaThIBaTh Pe3yabTaThl
WU3MEPEHHUS;

- chopMHpOBaTH YMEHUE aHATTU3UPOBATH MOJIYUCHHBIC B PE3YJIbTAThI IKCIICPHUMEHTA.

Brimonnus padoty, Bei Oynere:

yMeTb:

V¥ 1.6.02 npou3BOANUTE PacyeTHI MPOCTHIX IIEKTPUUECKUX LIETIEH;

Y 13.03 cHuMaTh MOKa3aHHWA M MOJb30BATHCS AJIEKTPOM3MEPUTEIBHBIMU NpUOOpamMu U
MPUCTIOCOOTICHUSAMH;

VY 1.1.05 npaBUiIbHO 3KCITyaTUPOBATH AMEKTPOOOOPYIOBAaHUE M MEXAHU3MBI Mepeaadn ABHKEHUS
TEXHOJIOTUYECKHX MAIlIMH U allapaTos;

V¥ 1.1.04 BbIOMpATH AJIEKTPUUECKHE, FNEKTPOHHBIE IPUOOPHI U ANEKTPOOOOPYI0BAHHE.

MarepuaibHoe o0ecnedeHHe: HHCTPYKIMS IO BBIMOJHEHUIO JabopaTOpHOM paboTsr Ne2,
JabopaTOpHBIN CTeH]T "DIIeKTpUIecKHe enu'.

3aganue:

1. OnbITHEIM ITyTEM MIPOBEPUTH CHPABEIMBOCTh 3aKOHOB Kupxroda.

ITopsinok BhINOJIHEHHS PA0OTHI

1. BHUMaTenbHO NOPOYMTATh HUHCTPYKLUIO, O3HAKOMHUTHCS € mpuOopamMu U 00OpyIOBaHHUEM,
OTIPEJICNIUTH LIEHY JeNeHHs TPHUOOPOB.

2.HauepTuTh CIOXKHYIO dJIEKTPUIECKYIO CXEMY, COCTOSIIYIO M3 TPEX BETBEH.

3. Cobpatb cxemy. [locne npoBepKku MpaBUIIBHOCTH CXEMBI MTPETo1aBaTeNIeM BKIIOUUTh YCTaHOBKY.
Pesynberatel m3mepenus 3anecTr B Tabnuiy 2.1.



Tabnuma 2.1 -Pe3ynpTaThl MpOBEPKH CIIPaBEITUBOCTH 3aKOHOB Kupxroda

Pesynbrarsl u3MepeHus Pesynbprarel pacueToB
Toku [Tanenus HanpsxeHus Ha ZE Toxku ITanenus nanpsixeHUs Z
MIACCUBHBIX JIEMEHTax B Ha TacCUBHBIX E
3NEKTPUYECKON Lienu ’ JJIeMEeHTax

3JIEKTPUYECKO LIeTIH

11, 12, 13, | Urs | Uggy, Ugs, Ugs, 11,| 12,] 13,A | Ury, | Ury | Ugrs | Ugas
A A A B B B B Al A B B B B
Kontyp
1
Kontyp
2

4. CocTaBUTh ypaBHEHUS 10 IEPBOMY M BTOPOMY 3akoHaMm Kupxroda u paccuurars TOKH, MacHUS
HaAMPSDKEHUS HA KaXKJIOM COMTPOTUBIICHUH, PE3yIbTaThl pacyeTa 3amucarh B TAOIUIE U CPABHUTH C
pe3yiabTaTaMu U3MEPEHHUS.

5. [IpoBepuTh MpaBUIBLHOCTH 3aKOHOB Kupxroda.

6. Crenaiite BEIBOJIBI O TIOATBEPKICHUM 3aKOHOB Kupxroda.

7. OTBETUTH HAa KOHTPOJIbHBIC BOIPOCHI.

®opMma npeacTaBJieHUs pe3yJbTaTa: OTYET ONpeesIEHHOMN paboTe.

Kpurepun oneHku:

- OLIEHKA «OTJIMYHO» BBICTABIIACTCS CTYJCHTY, €CIIM OTYET O BBHIMOJIHEHUH JIA00OPaTOPHOH pabOTHI
BBHITIOJTHEH B MOJHOM O0BEME, PacueThl BHIMOJIHEHBI PABUIBLHO, OTBETHI HA BOMPOCH! CHOPMYIHPOBAHBI
TOYHO M TPAMOTHO; CTYJICHT CBOOOJIHO BJIAJICET TCOPETHUSCKUM MaTepuaioM, 0€30MHO0YHO TPUMEHSET
€ro MpH BHIMOJTHEHUH Ta00paTOpHOI paboTHI;

- OLOCHKa «XO0poIuo» BBICTABIACTCA CTYACHTY, C€CJIM JAONYHICHBI HCE3HAYUTCIBHBLIC OIIMOKHA B
pacuerax, odopMIeHHEe OT4YeTa Mo JlabopaTopHOW paboTe HE COOTBETCTBYET YCTaHOBIECHHBIM
TpC6OBaHI/I$[M, OTBCTHI HAa MMTOCTABJICHHBLIC BOIIPOCHI PACKPLITHI HE B ITOJTHOM o0BeMe.

- OIICHKa «YyIOBJETBOPHUTEJIbLHO» BBICTABISIETCS CTYJAEHTY, €CIM 3aJaHhe BBIIOJHEHO C
«rpyObIMU» OIMIMOKaMHU, OTYET MO JabopaTopHOi paboTe odopmiieH 0e3 COONIIOACHHS YCTaHOBIECHHBIX
MPaBUIL

- OIICHKA «HeY/10BJIeTBOPUTEIbHO0)» BHICTABIISIETCS CTY/ICHTY, €CIi paboTa He BBITIOJTHEHA.

IIpakTnyeckoe 3ansitue 1
«Pacyer 3j1IeKTpUYeCKHX Lieneil MOCTOAHHOT0 TOKA MeTO/10M 3KBHBAJIEHTHBIX
npeodpa3oBaHmiD)

Hean:

- 3aKpENUTD 3HAHUSA 110 TeMe «DJIEKTPUUECKHUE LIETIH TOCTOSHHOTO TOKa»;

- HAy4YyuThb pACCUUTHIBATh TPOCTYIO DJIEKTPUYECKYIO II€lb METOJOM HSKBHBAJIEHTHBIX
npeoOpa3oBaHui.

Brimonaus paboty, Ber Oynere:

YMETh:

V¥ 1.6.02 mpou3BOIUTH pacUEThl MPOCTBIX MIEKTPUUECKUX LIETIEH;

3aganme:

1. OnpenenuTh SKBUBAJIEHTHOE COMPOTHUBIICHUE ANEKTpUyeckoi menu. Onpenenutsb oO0muid TOK 1
MOIIHOCTb 3JIEKTPUUECKOM LIETIH.
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IHopsiaok BbINOJHEHUS PA0OTHI:
1. B cooTBeTcTBMM C HOMEpPOM BapuaHTa W3 TaOmuibl 1.1 BbIMHCATH 3HAYCHHS MMapaMETPOB
ANEKTPUUYCCKOM LM M HAYEPTUTH IIIEKTPUICCKYIO cXxemy 3 Tabmuisr 1.2.
2. OnpenenuTs 00IIee COMPOTUBICHUE ICKTPHUIESCKON ICTIH.
3. Onpenenutsb 001IIee HAMIPSIKEHHE, OOITNI TOK U OOIIYI0 MOIIHOCTD ICKTPHUUECKOH IICTIH.
Ta6ymma 1.1 — BapuaHTsl 3aaHuii K npaktudeckoi padore Nel

Howmep HOMEP Conportusnenus, Om Hano
BAapUAHTA | CXEMBbI R1, Om R2,0m |R3,0m |R4,0m |R5,0M |R6,0Mm

1 2 3 4 5 6 7 8 9

1 1 10 4 4 8 5 3 U,=20B

2 2 2 6 7 4 4 14 U, =408

3 3 3 5 9 6 3 15 U, =108

4 4 13 4 4 8 8 16 U6 =308

3) 5 25 3 2 4 6 5 U, =20B

6 6 4 8 8 2 4 4 U, =208

7 7 8 6 4 6 2 4 P, =220Bm
8 8 9 4 6 8 8 6 P, =100Bm
9 1 6 2 8 10 15 8 P, =120Bm
10 2 3 8 4 15 11 10 P, =140Bm
11 3 12 4 2 11 7 15 P, =908m
12 4 13 6 6 7 18 11 P, =200Bm
13 5 16 8 8 18 9 7 P, =210Bm
14 6 17 4 10 9 8 P, =200Bm
15 7 15 2 2 8 10 9 I, =24

Tabnuua 1.2— BapuaHnTtel cxeM K npakTuueckoil padore Nel

R1 R4 R2 R1 R3
I I I I — ] L

R4

Rs R3 R2 RS
Reé
Reé
]
L
Cxema 1 Cxema 2
R1 R3
1 1
R HRZ

T 11
R4

R5




R2 R6
R3 |::| R5
Cxema 3
R4
|1
| I |
Cxema 4
R1 R3
R6 Ry ] T
1 I Rs
R3
Re R4

R R4
I - .
v 1
1

CxeMma 5 Cxema 6

Xox paboTshl:
1. I3yunTh KpaTKue TEOPETUYECKHE CBEIECHUS.

[TocnenoBaTeIbHBIM Ha3BIBACTCS COCAUHCHUEC, IIPU KOTOPOM HYEPEC3 BCC PE3UCTOPBLI IMPOTCKACT
OJUMH MU TOT XC€ TOK. Cxema 3aMCHICHUA OCNIHU C IMOCICA0BATCIbHBIM COCIMHCHHUEM PE3HUCTOPOB
MMpEeaACTaBJICHA HA PUCYHKE 1.

Ui=[-R1 U2=I-R2 Un=I'Rn

|
Uosm= U1+U2+Un=IRo6m

Pucynok 1- Cxema nocineqoBaTesIbHOTO COEJUHEHUS PE3UCTOPOB
JU1 moce0BaTenbHOrO COEINHEHUS CIIPABEUINBBI CIIEAYIOIINAE COOTHOIIECHUS
lopuy =1y =lpee =1,

Uopy = U, +U,...+ U,
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Rosy =Ry R, + R,

Posy =P, P, + P

[Tpu mocnenoBaTeIbHOM COSTMHEHUH TPU OOPBIBE ST Ha JII000M 3eMeHTe nenu Tok 106m=0.

[Ipn mapayuiebHOM COEAMHEHHUH BCE PE3HCTOPHI MOAKIIOYAIOTCS K JIBYM Y3JIaM 3JEKTPHYECKOM
IIETIY, T.€. BKJIIOYAIOTCS HAa OJHO HanpspkeHrne. (Cxema 3aMeIleHHsl LelH ¢ apaJuleIbHbIM COEAUHEHUEM
PE3UCTOPOB MpEJICTaBIeHA HA PUCYHKE 2

R1 11=U/R1

| R—
(—

R, I2=U/R2
— —
(o] @ |' |' L 2]

Rn |n:U/Rn

P

Pucynok 2- Cxema napajijiesibHOro COeJMHEHUsI pe3UCTOPOB

I[J'ISI nmapajiyiCJIbHOI0 COCAUMHCHHA CIIPAaBCAJIUBEI CICAYIOIIUE COOTHOIICHUA .

U05u1 :U1 =U 2 :Un’

IOEM—I1+I2. +1,
111
ROBH_[ Rl R2 Rn’
GOBLH:G1 +G,...+G,

[Tpu mapayjenbHOM COEAMHEHUH CYMMHUpPYIOTCsI mpoBoguMocTu. Ilpu oOpbiBe nenu Ha Jr000M
JJIEMEHTE TOK YE€PE3 OCTAJIbHBIE PE3UCTOPbl HE HM3MEHUTCS. lIpM KOpPOTKOM 3aMbIKAHMM Ha OJHOM
AJIEMEHTE, TOK Yepe3 OCTAJbHBbIE 3JIEMEHTHI OYJEeT paBeH HYI0, 00Ilee COMPOTUBICHHE YMEHBIIUTCS
(Oynet paBHO COPOTHUBIICHHIO LIETTH KOPOTKOTO 3aMbIKaHMs), @ OOIIMNA TOK 3HAUUTEIBHO YBEIMUUTCS.

Pacuer 3JyiekTpHueckoid  LenM  MOCTOSAHHOI0O TOKAa  MeTOAOM  3JKBHUBAJEHTHBIX

npeodpa3oBaHui
Ha mpaktuke HauOoinbllee  paclpoCTpaHEHHE  MMONYYMIIM  DJCKTPUYECKHE IeTH  C
KOMOMHHPOBAaHHBIM CIOCOOOM COEIMHEHHS TAaCCUBHBIX OJJIEMEHTOB.  MeTOJ ~ SKBUBAJICHTHBIX

npeoOpa3oBaHUl MPUMEHSIETCS] I pacdeTa peXuMa AJICKTPUYECKOW IeMd C OJHUM HCTOYHHUKOM
SHEPTrUM U KOMOMHHUPOBAHHOW (CMENIAHHON) CXEMOW COEIMHEHHs MAaCCHUBHBIX JJEMEHTOB. MeTon
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SKBUBAJICHTHBIX MPe0OPa30BaHUI TaKK€ MOKHO HCIIOJNB30BaTh  JJIS  YIPOLICHHUS YacTH CJIOXXHOM
CXEMBI IIpH pacyeTax ApyruMu Metofamu. CyTb METO/A 3aKJIIOUAETCs B 3aMEHE BCEX PE3UCTOPOB OJHUM
PE3UCTOPOM C FIKBUBAJIEHTHBIM CONPOTUBIIEHUEM (PUCYHOK 3).

l4 R3
L
R1 R4
— 1+ 1
L
E—— —— _—
E, r I1 | 14 | E’ r l1
CD I: R2 I: Rs
| | I:I R»
12 I3
@

PI/ICYHOK 3- Cxema KOM6I/IHI/Ip0BaHHOFO COCIUMHCHUHU PE3UCTOPOB

[Tocne mpeobpazoBaHusi cxembl Mo 3akoHy Owma ISl MOJMHOW IEMH MOXKHO OINPEAeNUTh TOK,
MIPOTEKAIOIIUNA Yepe3 UCTOUYHUK (OOIIMI TOK), a 3aTeM, BEpPHYBIIUCH K MUCXOJHON CXEeMe, OMpeaestoTCs
BCE TOKH U HAIPSKEHUS B SJIEKTPUUYECKON CXEME.

Pacuer mpocToiil 3yekTpuueckoi 1enu B OOJIBIIMHCTBE CIIYy4aeB OCYIIECTBIIAETCS 10 3aKOHAM
Owma.

2. BBITIOJTHUTH PabOTy B COOTBETCTBUE C HOMEPOM BapHaHTA.

®opmMma nipeacTaBieHus pe3ysibTara: CBOEBPEMEHHO U PABUIIBHO BBIMOJIHEHHBIE PACUETHI

Kpurepuu onenkn:

«OTINYHO» - TEOPETHUECKOEe M NPAKTUYECKOE COJEp’KaHHE TEeMbl OCBOCHO MOJHOCTHIO, 0€3
po0esioB, yMEHUsS CPOPMHUPOBAHBI, BCE NMPEAYCMOTPEHHbIE TEMOM ydeOHbIE 3a/laHusl BBIIOJHEHBI,
KAaueCTBO UX BBIIOJIHEHHUS OLIEHEHO BBICOKO.

«XO0polIo» - TEOpPEeTUYECKOe U MPAKTHYECKOE COJEep)KaHHEe TEMbl OCBOEHO IOJHOCThIO, 0€3
po0EesIoB, HEKOTOPhIE YMEHUSI CPOPMHUPOBAHBI HETOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMON yueOHbIe
3aJlaHus BHIMIOJIHEHBI, HEKOTOPBIE BU/IbI 331aHUN BHITIOJTHEHBI C OITHOKAMH.

«Y 1OBJIETBOPUTEIBHOY» - TEOPETUUYECKOE U MPAKTUYECKOE COJIEP)KAHUE TEMbl OCBOEHO YaCTUYHO,
HO TIpoOeNnbl HEe HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAWMBbIE yMEHHS padoThl C OCBOEHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMON Y4eOHBIX 3aJaHMN
BBHITIOJTHEHO, HEKOTOPBIE U3 BHIMOJIHEHHBIX 33/IaHUN COJIEPKaT OLTHOKH.

«HeynoBneTBOpUTENIbHO)» - TEOPETUYECKOE U NPAKTHUECKOE COAEpKaHHE TEMbl HE OCBOEHO,
HeoOX0oIuMBbIe yMEHHsI He COPMHUPOBAHBI, BHITIOIHEHHBIE YUeOHBIE 3aJaHUs COJIepKAT rPyObIe OITUOKH.

IIpakTHyeckoe 3ansiTue 2
«Pac4er 3JIEeKTPUYECKOM LeNH MOCTOSIHHOI0 TOKA METO/I0M Y3JIOBbIX H KOHTYPHBIX

YPaBHEHUI»

Hean:
- 3aKpPEMNUTh 3HAHUS 110 U3YUYEHHON TeMe «3aKOHBI ANEKTPUUECKUX LIETNeil MOCTOSHHOIO TOKay,
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- Hay4YuTb PaCCUUTBIBATL CJIOKHBIC OJJICKTPUUCCKUE LKW METOJOM VY3JI0BBIX H KOHTYPHBIX

YPaBHEHUU.

LIEMH.

Bbinosinus padory, Bel Oyaere:

YMETh:

VYV 1.6.02 npou3BOAUTH pacyeThl MPOCTHIX JICKTPUUECKUX LICTICH;

MarepunanbHoe obecrnieyeHue:

KoHcnekT nexiuii, MHCTPYKUHUS K BBIITOJIHEHUIO TPAKTUYECKON pabOoTHI.

3aganmue:

1. Omnpenie’anTh BCe TOKU B 3JIEKTPUUECKON LIEMH METOIO0M Y3JIOBBIX U KOHTYPHBIX YPaBHEHUH.
2. CocraBuTh 06amaHC MOIIHOCTEH.

Ilopsinok BbINOJIHEHHS padOThI:
1. IIOBTOPUTH 3aKOHBI MIEKTPUUECKUX LIENEN IIOCTOSHHOIO TOKA.
2.HauepTuTh cxeMy B COOTBETCTBMM C BapuaHTOM. OnpeaenuTh KOJIMYECTBO Y3JIOB M BETBEH B

3.YKazaTh HaIpaBICHHUS TOKOB.
4.CocTaBUTb cHCTEMY ypaBHEHMH 1o 3akoHaM Kupxroda u pemuts ee.
5. CoctaBuTh OanaHCc MOIHOCTEW U CIIENATh BHIBOJ O IMPAaBUJIBHOCTH PEIICHHUS.

Xoa paGoTsI:
Meron OCHOBaH Ha COCTAaBICHWM YpaBHEHHH IO IEPBOMY M BTOpOMY 3akoHaMm Kupxroda.

I[OCTOI/IHCTBOM JaHHOT'O METOJa ABJISACTCA €ro YHUBCPCAJILHOCTD.

ANropuTM pacyeTa METOOM Y3JIOBBIX U KOHTYPHBIX YPaBHEHUN
1) IIpon3BoaBHO BHIOPATh HAIIPABIIEHUSI TOKOB BO BCEX BETBSX JEKTPUUECKON CXEMBI M YKa3aTb UX

Ha CXEMC.

2) Onpenenuts konuuectBo y310B (Ny) u Berseit (NB) B cxeme.

3) Onpenenuth KOJIUYECTBO ypaBHEHMI MO MEPBOMY M BTOpoMy 3akoHaM Kupxroda.

KonnuectBo ypaBHeHuii mo nepomy 3akony Kupxroda onpeznensercs no popmyie
N;=Ny-1

KonnuectBo ypaBHeHuit mo BTopoMy 3akoHy Kupxroga omnpenensiercs no popmyie

N>=NgB-(Ny-1)

CymMmapHO€E KOJIMYECTBO YPaBHEHUH JI0JKHO ObITh paBHO KOJIMYECTBY BETBEH (TOKOB) B CXEME.
4) CocTaBUTh CUCTEMY YpaBHEHUH 110 NMEpBOMY U BTOpoMy 3akoHam Kupxroda amns nmpousBoiabHO

BBIOpaHHBIX Y3JI0B M KOHTYpoB. HanpaBieHue 06xo/1a KOHTYpa BbIOMpaeTcsi IPOU3BOJIBHO.

5) PemuTh MONy4yeHHYIO CHUCTEMY YpaBHEHHMH JIOOBIM MaTeMaTHUYECKUM METOJoM. PesynbraTom

peeHust OyJeT oNpeieleHne BCeX TOKOB JIEKTPUUECKOM LeIH.

6) Ha cxeme u3MeHHUTH HaIpaBJICHHUA TOKOB, KOTOPBIC B pPC3YJIbTATC PCIICHHUA CUCTCMbI IIPUHIIA

OTpULATCIIBHOC 3HAYCHUC. OTpI/IHaTeJ'H)HOG S3HAYCHUE T'OBOPHUT O HEIPABHUIIBHOM BI)I60pe HaIlTpaBJICHUA
TOKa B 1 IIYHKTC aJirOpuTM™Ma.

7) Beimmonaauts npoepky. CocTaBUTh OaaHC MOIHOCTH.

®opma npeacraBiaeHus pe3yJabTara:
PaboTa BbIMONHAETCS B TeTpaasix g NPaKTUUYECKUX paloT, claercs B KOHLE 3aHATUSA B (opme

PELICHHOM 3a1a4H.
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Kpurtepun onenkmn:

- OLICHKA «OTJIMYHO)» BBICTABIISIETCS CTYACHTY, €CJIM pacyeT BBIIIOJHEH B TOJHOM 00bEME, pPEIIeHUE
0(hopMIICHO € COOJIOJICHUEM YCTaHOBJIEHHBIX IIPABUJI;, CTYAEHT CBOOOAHO BIIAZCET TEOPETHUECKUM
MaTepHuagoM, 6€3011O0YHO IPUMEHSIET €ro MPH PELICHUH 3ajiay;

- OILIGHKAa «XOPOUIO» BBICTABISETCA CTYACHTY, €CIM MpPHU BBINOJHEHUU 3aJaHUS JOMYIICHBI
HE3HAYUTEJIbHbIe OLIMOKM, peuieHne o(GopMIIeHO ¢ COOIIOJEHUEM YCTAHOBIIEHHBIX IPAaBHWJI; CTYIEHT
CBOOOJTHO BJIaJICET TEOPETUIECKUM MaTepPHaIoM, 0€30IMO0YHO MPUMEHSET ero MPH PELICHUHN 331a4;

- OLIEHKAa «ydOBJICTBOPHUTEJIBHO» BBHICTABISETCA CTYAEHTY, €CIM 3aJaHHe BBIIOJHEHO C
«rpyObIMUY ommMOKamHu, petienre ohopMiIeHo 6e3 COONI0ICHHUS YCTaHOBICHHBIX MTPABUI,

- OLICHKA «HeY/10BJIeTBOPUTEJbHOY» BbICTABIISIETCS CTYIEHTY, €CIM pa0oTa He BHIIOJIHEHA.

Tema 1.4. DilekTpUYecKHe LEeNU NePEeMEHHOT0 TOKA

JlabopaTopHoe 3ausiTue Ne3
«HceenoBanme 3J1eKTpUYECKOl ey nepeMeHHOro TOKA ¢ Moc/ie0BaTe/IbHbIM COeIHHEeHUEeM

3JIEMEHTOB»
Mean:
- 3aKpEIUTh TEOPETHUYCCKHUE 3HAHUSA 10 TeMe «DJICKTPUUECKHE IEeH 0JHO(Aa3HOTO MEPEMEHHOTO
TOKa».

- chopmupoBaTh yMEHHE TIOJIb30BATHCA H3MEPUTEIbHBIMU TNpubopaMu, oOpabdaThIBaTh
pe3yabTaThl U3MEPECHHUSI.
- copMupOBaTH yMEHUE aHATM3UPOBATH MOJYUYCHHBIE B PE3YJIbTAThl HKCIIEPUMEHTA.

Boinosinus padorty, Bel Oynere:

YMETB!

V¥ 1.6.02 npou3BOANUTH PacyeThl MPOCTHIX IIEKTPUUECKUX LIETICH;

Y 1.3.03 cHumaTh TMOKa3aHUs M IOJIb30BaThCS 3JIEKTPOU3MEPHUTENbHBIMU TpHOOpaMH U
MIPUCTIOCOOICHUSIMH;

V¥ 1.1.05 npaBuiIbHO 3KCITYyaTHPOBAThH 3JIEKTPOOOOPYJOBAHUE U MEXAHU3MBI Mepejauu JIBHKEHUS
TEXHOJIOTUYECKUX MAIIMH 1 alapaTos;

V¥ 1.1.04 BbIOMpATH IEKTPUUECKHUE, FIEKTPOHHBIE IPUOOPHI U ANEKTPOOOOPYIOBAHUE.

MarepuanbHoe oOecnedeHHMe: HWHCTPYKLHS TO BBIMOJHEHUIO jabopaTopHOil paboTer Ne3,
JabopaTOpHBINA CTEH "DIEKTpUUECKHE 1erH .

3ananue:

1. OnbITHBIM MyTEM MPOBEPUTH CBOMCTBA IMOCJIENOBATEIBHOIO COEIMHEHHUS MAaCCHUBHBIX
OJICMCHTOB B LCIAX IIEPEMCHHOI'O TOKA.

Ilopsinok BbINOJHEHHS PadOThI:

1. BHUMaTenbHO NPOYMTATh HMHCTPYKIHUIO, O3HAKOMUTHCS C MpubopaMu U 00OpYHOBaHHEM,
OIIPEICJIUTS LIEHY JeJIeHHs TPUOOPOB.

2. HauepTuTh cXeMbl MOCIEI0OBATENBHOTO COCAMHEHHUS! PE3UCTOPA U KATYIIKW MHIYKTUBHOCTH,
pe3ucropa U KoHaeHcaropa. OnpeaenuTh MECTO BKIIOUEHHUS U3MEPUTEIbHBIX TPUOOPOB AJI U3MEPEHHUS
BCEX TOKOB M HAaIIpSLDKEHUH B cxeme. OnpenennTs Npeaessl U3MEPEHNS U LIEHY IEJIEHUS N3MEPUTENBHBIX
prOopoB.

3. CoOpare cxemy. Ilocne mnpoBepkHM NPaBMIBHOCTH CXEMBbl IpenojaBareieM BKIIOYUThH
YCTaHOBKY. Pe3ynbTaTel m3MepeHus 3aHecTd B Tadmuiry 3.1.
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Ta6nuua 3.1-Pe3ynbTaThl IPOBEPKH MOCIEA0BATEILHOIO COSAUHEHUS PE3UCTOPOB

ConpoTHBICHHE Pesynbrarhl n3mMepeHus Pesynbrarhl pacueToB
Hanpsioxenue, B Toxk, Hanpsokenue, B Tok ,
A A
RL-mens
R
L
7=
RC-uemns
R
C
7=
2. [IpoBepuTh MPaBMIBHOCTH 3aKOHOB TIOCIIEIOBATEIILHOTO COSTUHEHUS PE3UCTOPOB.
Jnsa RL-nenu
UP=Ug™+ U.%,
Z°=R*+X %=UII.
Jnsa RC-uenun
UP=Ur2+ U2
Z°=R*+X*=Ul;
3. CnenaiiTe BBIBOJIBI O TMOATBEPKACHUH 3aKOHOB IOCJIEAOBATEIBHOTO COCIUHEHHS
PE3UCTOPOB.
4. ITocTpoiiTe BEKTOpHBIE AMarpaMMBl.
5. Omnpenenure k0d()pPUIMEHT MOIIHOCTH aKTUBHYIO, PEAKTUBHYIO U TOJIHYIO MOIIHOCTH
BJIEKTPUYECKOMN LIETIH.
6. Bripaszute TOk, HaMpsHKEHUS, COMPOTHUBIICHUS U MOITHOCTh KOMIUIEKCHBIMU YHUCTIAMH.

®opma npeacTaBiaeHus pe3yJbTaTa: OTUET ONpeaAeaéHHoil padoTe.

Kputepun onenkn:

- OLIEHKA «OTJMYHO» BBICTABIISACTCS CTYJCHTY, €CIIM OTYET O BBHIMOJHEHUH JIA00OPaTOPHOH pabOTHI
BBHITIOJTHEH B MOJHOM O00BEME, PacueThl BHIMOJIHEHBI MPABUIBLHO, OTBETHI Ha BOMPOCH! CHOPMYITHPOBAHBI
TOYHO M TPAMOTHO; CTY/ICHT CBOOO/IHO BJaJIEET TEOPETUUESCKUM MAaTEpUaNoM, O€30IHO0YHO MTPUMEHSET
€ro MpH BHIMOJIHEHUH J1a00paTOpHOIl paboTHI,

- OIICHKA «XOPOIN0» BBICTABISECTCS CTYACHTY, ©CIH JOMYIICHBl HE3HAYUTEIbHBIE OMIMOKH B
pacuerax, odopmieHHe OT4YeTa MO JabopaTOpHOl paboTe HE COOTBETCTBYET YCTAHOBJIEHHBIM
Tpe6OBaHI/I$IM, OTBCTHI HAa MMTOCTABJICHHBLIC BOIIPOCHI PACKPBITHI HE B ITOJTHOM o0BeMe.

- OIICHKa «YyIOBJETBOPHUTEJIbHO» BBICTABISIETCS CTYJIEHTY, €CIM 3aJaHie BBIIIOJHEHO C
«rpyOBIMU» OIIMOKaMHU, OTUYET MO JabopaTopHOil pabote odopmileH 0e3 COOMIOICHHS YCTaHOBICHHBIX
MPaBUIL

- OIICHKA «HeY/10BJIeTBOPUTEIbHO0)» BHICTABIISIETCS CTY/ICHTY, €CcIi paboTa He BBITIOJTHEHA.

IpakTuyeckoe 3ansitue Ne 3
Pac4yer Hepa3BeTB/ICHHOM LeNH NIEPEMEHHOI0 TOKA ¢ AKTHBHBIM, HHAYKTHBHBIM H

C€MKOCTHBIM 3JICMCHTAMMU
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Ienb: HAy4UTHCSA IPOU3BOIUTE PACUET HEPA3BETBIEHHBIX LIETIEH IEPEMEHHOT0 TOKA

BrimonrauB padoty, Bel Oynere ymeTs:

V¥ 1.6.02 npou3BOANUTE PacUYETHI IPOCTHIX IIEKTPUUECKUX LIETICH;

MarepuanbHoe oOeciedeHre: METOIMYECKUE YKa3aHUs, UHIUBUYaJIbHbIE KAPTOUKHU 3aaHUI

3ananue: Jlnd nenu NEpEMEHHOIO TOKa, COJAEpXKALEed  pa3iIu4HbIE 3JEMEHTHI (PE3UCTOpHI,
MHAYKTUBHOCTH, €MKOCTH), BKJIIOYEHHBIC IIOCIEJOBATEIBHO, ONPEAEIUTh IIOJIHOE CONPOTUBIICHHUE,
MOIIHOCTH (aKTUBHYIO, PEAKTUBHYIO, [I0JHYI0) U IIOCTPOUTH BEKTOPHYIO IUAarpaMMy.

ITopsinok BbINOJIHEHHSI PAa0OTHI:

KoHcnekt nekuuii, HHCTPYKIHS K BBITIOJTHEHUIO IPAKTUYECKOH paboThl, paboyasi TeTpajb.

3aganue:

1. Onpenenuth B COOTBETCTBHE C 33JaHUEM TOKM U HANpsOHKEHUS B AJIEKTPUYECKOW Lenu
CUMBOJINYECKUM METOAOM.

2. OnpenenuTb aKTUBHYIO, PEAKTUBHYIO H MOJHYIO MOITHOCTH 3JEKTPUUECKOM LS.

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTbI:

1. TloBTOpUTh KOHCHEKT JeKIui 1o TemMaM «OCHOBHBIE CBEJEHUS O CHHYCOHJAILHOM
ANEKTPUYECKOM TOKe», «Pacuer Hepa3BETBICHHOM JEKTPUUECKOM IeH MePeMEHHOro Tokay, «Ooumii
Clly4ail HEpa3BETBICHHOW LIEU IEPEMEHHOTO TOKA .

2.HavepTuTe 3MEKTPUUECKYIO CXEMY M YKQKUTE BCE TOKU U HAPSKEHUS.

3.B cooTBercTBHE C 3amaHMEM OIPENENUTE TOK M BCE TpeOyeMble HANPSDKEHUS B DJICKTPUYCCKOM
LIETIH.

4.TlocTpoiiTe B MaciiTabe BEKTOPHYIO JHATPAMMY.

5.0mpenenuTe aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOIITHOCTHU AJIEKTPUYECKON IEITH.

Xon paboTsi:

Pacuer BBIOJIIHUTH B COOTBETCTBUE C IPUMEPOM.

Hanummre ananutuyeckoe BhIpaK€HUE NS SJIEKTPUUECKOM 1IeNH IEPEMEHHOI0 TOKa.

Jlano: R=8 Owm, C=600MK®, u, =140-sin(314-t-120°) ;
Haiitu: i=f(t) -?; u=f(t) -?; P,Q,S-?
Pemenue:

OnpenenyM eMKOCTHOE COMPOTUBIICHNE

Xe = ! = L — =9.30m
®-C 314.-600-10
MrHOBEHHOE 3HAYCHHE TOKA OTIPEIeNsIeTCs 1Mo Gpopmylie
i=1,-sin(lo-tty,)
AMIUTHTY/Ia TOKA ompeaensercs 1o 3akony Oma
Y M0
X 53

c

OmpenenvuM HavanbHYIO (azy.
W3 BekTOpHOI AMarpaMMbl (PUCYHOK 4) BEKTOp TOKa OIEepeskaeT HAMPSHKEHHS Ha Yol /2.

v, =, +90=-120+90=-30
18



Pucynok 4 - BektopHas nuarpamMma

AHamuTHYECKOE BBIPAXKCHUC [JIA TOKA IPUMET BUI:
i=1_-sin(o-tty,)=26.41-sin(314-t-30)
MrHOBEeHHOE 3HAUYCHUE HAMPSDKEHUS ONpeessieTcs Mo Gpopmyie
u=U,_-sinfe-tty,)
AMHJ’II/ITyI[a HAIIPSZKCHUS ONIPEACIIACTCA 110 3aKOHY OmMma
U,=1,-2=26.41-9.6=253.4B

I'ZIC Z- TI0JITHOC COIIPOTUBJICHUEC LICIIN.

z=\|R?+ X2 = /8 +5.3° =9.60m
OmnpenenyM HavalnbHYIO (asy.
W3 BeKTOpHOU IuarpaMMsl
v, =Y, +¢=-30+33.6=3.6

rac @ - CABUT (1)213 MCKAY BECKTOPOM TOKaA U IMOJIHOI'O HAIIPSIKCHUA.

Q= arccosE = arccos.i =33.6
z 9.6

AHanuTHYecKoe BBIPpAXKCHUC I HAIPSKCHUS IPUMET BUM!
u=U,_-sin(w-tty,)=253.4-sin(314-t-3.6)

dopma npeacTaBiaeHus pe3yabrara:
PaGota BbImonHSETCS B TETpaisaxX Ul MPaKTHUYECKUX padoT, claeTcss B KOHIIE 3aHATHSA B dopMme

PELIEHHOM 3a1a4H.

Kpurtepun onenkmn:
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- OIIEHKA «OTJIUYHO» BBICTABIISICTCS CTYJCHTY, €CJIM PacueT BBIIOJIHEH B MMOJIHOM 00bEME, pEIICHHE
oopMiIeHO ¢ COONIIOJICHHMEM YCTAaHOBJICHHBIX IPABHJ; CTYIEHT CBOOOJHO BIAJICET TEOPETHYECKHM
MaTepuagoM, 6e30MUO0YHO TPUMEHSIET €ro IIPH PEIICHUU 3a/1a4;

- OIICHKAa «XOPOIIO» BBICTABISCTCS CTYACHTY, €CIM TpPU BBIIOJHCHUW 3aaHUs JOMYIICHBI
HE3HAYUTENIbHbIC OMIMOKH, penieHne OGOPMIICHO C COONIOJCHHEM YCTAHOBICHHBIX TMPABUI; CTYACHT
CBOOOJTHO BJIAJICET TEOPETUICCKUM MaTepPHaIoM, 0€30IMO0YHO IIPUMEHSIET €ro MPH PEIICHUHN 33/1a4;

- OIICHKa «YyI0BJETBOPHUTEJIbHO» BBICTABISICTCS CTYJACHTY, €CIIM 3aJaHie BBITIOJHEHO C
«rpyOBIMU» OITMOKaMHU, perieHre oGpopmMiIeHo 0e3 COOIOACHHUS YCTAHOBIICHHBIX ITPABHIT;

- OIICHKA «HEeY/A0BJIETBOPUTEIbHO0Y BBICTABIISICTCS CTYJCHTY, €CITU padoTa HE BBIIOJHEHA.

@dopma npeAcTaBiIeHUs pe3yabTaTa: CBOEBPEMEHHO U IIPABUIILHO BBIIIOJHEHHBIEC PACYETHI.

Kpurepuu onenku:

—«OTIU4HO» - TEOPETUYECKOe M IPAKTHYECKOE COJEp’KaHHE TeMbl OCBOECHO IIOJIHOCTBIO, 0e3
npo0esoB, yMeHUs COPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE TEMOW Y4eOHBIE 3aJaHUS BBIOJHEHHI,
KAaueCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—«Xopomo» - TEOPETHYECKOE M IPAKTUYECKOE COAEPKAHHE TEMbI OCBOCHO IIOJHOCTBIO, 0€3
po0OesIoB, HEKOTOPbIE YMEHUS COPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC TEMOW ydeOHbIE
3aJJaHUs BBIIOJIHEHBI, HEKOTOPBIE BH/IbI 3aJaHUI BBIIIOJHEHBI C OIIMOKAMHU.

—«Y IOBJIETBOPUTEIIBHO» - TEOPETHUECKOE M MPAKTHUECKOE COAEPKAHUE TEMbI OCBOCHO YaCTUYHO,
HO NpoOesbl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOAMMbIE yMEHHs paboThl C OCBOEHHBIM
MaTepuaJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOI yueOHBIX 3a/J1aHuil
BBITTOJIHEHO, HEKOTOPBIE M3 BBIITOJHEHHBIX 33IaHUI COIEPKaT OMINOKH.

—«HeynoBiIeTBOPUTENBHO» - TEOPETUYECKOE U IMPAKTUYECKOE COACPKAHME TEMBI HE OCBOECHO,
HE00X0/AMMBbIe YMEHUs He C(POPMUPOBAHBI, BHIIIOJHEHHbIE YUe€OHbIE 3aJaHHsI COJIepKaT rpyOble OLINOKH.

Tema 1.5. duexkTpuyeckue nenu TpexgasHoOro NepeMeHHOro Toka

JlabopaTopHoe 3ansitue Ne 4
«HUccenenoBanue TpexdazHoii JIeKTPHUUYECKON ey epeMeHHOr0 TOKa NpU coeMHeHnu pa3
NPHEMHHUKA «3Be310i» H «TPeyroJabHHUKOM.
Mean:
- 3aKpeNHTh TEOPETUYECKUE 3HAHUS MO TeMe «DJIeKTpUYecKHe Ienu Tpex(ha3HOro mepeMeHHOro
TOKa»;
- chopMHUpOBaTh yMEHHE IOJb30BaThCS H3MEPUTENbHBIMM IpubopamMu, 00pabaThiBaTh
pe3yJIbTaThl U3MEPEHUS;
- copMUpOBaTH YMEHUE aHATM3UPOBATH MOJYUCHHBIE B PE3YJITAThl DKCIIEPUMEHTA.

Beinosnus patdory, Bel Oyaere:

YMETb:

V¥ 1.6.02 npou3BOANUTE pacyeTHl MPOCTHIX IIEKTPUUECKUX LIETIEH;

Y 1.3.03 cHuMaTh TMOKa3aHHWA M TOJb30BATHCS AIIEKTPOU3IMEPUTEIBHBIMU MpHOOpPaMU U
MPUCTIOCOOTICHUSMH;

VYV 1.1.05 mpaBWIBHO IKCIUTYaTHPOBATH JIEKTPOOOOPYIOBAaHNE W MEXAHU3MBI Tepeaadn JIBIKCHUS
TEXHOJIOTHYECKUX MAIIMH 1 allnapaTos;

V¥ 1.1.04 BbIOMpATH AJIEKTPUYECKHE, FJEKTPOHHBIE TPUOOPHI U FIEKTPOOOOPYI0OBAHUE.
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MatepuaibHoe o0ecnedeHUe: WHCTPYKIHMS 10 BBIMOJHEHUIO JabopaTOopHOM paboTer Ned,
JabopaTOpHBIN CcTeH "DIIeKTpUIecKHe enu'.

3aganue:
1. OmbITHBIM TyTEM NPOBEPUTH 3aKOHOMEPHOCTH B Tpex(a3zHOW SIEKTPUUECKON Ienu mpu
COCTMHEHHH (ha3 MPUEMHHUKA «TPEYTOJIBHIKOM.

IMopsiiok BbINOJTHEHUSI PA0OTHI

1. BHuMareapHO MPOYUTATh HHCTPYKIIUIO, 03HAKOMUTHCS ¢ IPUOOpaMU U 000pYIOBAHUEM.

2. Haueptutp cxemy coenuHeHus (a3 MpUEeMHHUKA TPEYTrOJbHUKOM OMPEIESIUTh MECTO BKIFOUCHUS
M3MEPUTENBHBIX TPUOOPOB ISl U3MEPEHUS JIMHEHHBIX U (Da3HBIX TOKOB W HampspKeHHU. OmpenenuTh
npeiesbl U3MEPEeHUsI U LIEHY JeJIeHUs] U3MEPHUTENbHBIX TPUOOPOB.

3. Cobpartb cxemy. [locne mpoBepku MPaBUILHOCTH CXEMBbI MIPENOAABATEIEM BKIIOUUTh YCTAHOBKY.
Pesynbrarel u3amMepenus 3aHecTd B Tadbnuiy 4. 1.

Tabnuia 4.1- Pe3ynbraTsl u3mMepeHuii B TpexasHbIX HEMnsIxX

Comnpotu | PesynbTarsl usmepenus Pe3ynbrarsl
BJICHHUE pacuera

UA UB UC UAB UBC UCA IA IB IC IAB IBC ICA P) Qx S,

Br | BAp | BA

RA:RB:RC
Ra=
RB:
RC:

Haueptuth cxemy coenuHeHus ¢a3 MpUEMHHKA TPEYTOJIBHUKOM ONPEAETUTh MECTO BKIIIOUEHUS
U3MEPUTENIbHBIX NMPUOOPOB JUIsl U3MEPEHUS JTMHEHHBIX U (a3HbIX TOKOB M HampsbkeHud. Onpenenutsb
npeiesbl U3MEPEeHHsI U LIeHY JeNIeHUs] U3MEPUTENbHBIX TPUOOPOB.

4. Cobpatb cxemy. [lociie mpoBepKy NMPaBUILHOCTH CXEMBI MPEIOAaBaTeIeM BKIIOYUTh YCTAHOBKY.
Pe3ynbrarel u3mepenus 3anectu B Tabauiy 4.2

Tabnuua 4.2- Pe3ynbTaTel n3MepeHuil B Tpexa3HbIX LEMsIX

Comnpotu | Pe3ynbTarsl u3mepeHus Pe3ynbratet
BJICHUE pacuera

Ua Ug | Uc | Uag | Usc | Uca | la lg Ic lag | lec | lca P, Q, S,

Br BAp BA

Ra=Rg=R¢
RA:
RB:
RC:

5. YcraHOBHUTE COOTHOIIEHMSI MEXIY JMHEWHBIMH U (Da3HBIMU HaIpsSDKEHUSAMH UM TOKaMH IIpH
COCIMHEHUH 3BE30U U TPEYTOJIbHUKOM.

6. [TocTpoiiTe BEKTOpHBIE AMarpaMMBl.

7. Caenaiite BBIBOJBI O MPOJICIAHHON paboTe.

dopma npeacraBJieHus pe3yJbTaTa: OTYET ONpeesIEHHOM padoTe.

Kpurepum ouenku:
- OLIEHKA «OTJIMYHO» BBICTABIIAETCS CTYICHTY, €CIIM OTYET O BBINOJIHEHHH JIAOOPaTOPHON paboThI
BBITIOJTHEH B MOJHOM O00BbEME, pacueThl BHIMOIHEHBI IPABUIBHO, OTBETHI Ha BOIIPOCHI CHOPMYITHPOBAHBI
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TOYHO U I'PpaMOTHO; CTYACHT CB06OI[HO BJIaACCT TCOPCTUICCKUM MATCPUAIIOM, 663OIHI/I60‘-IHO NpUMCHSACT
€ro TIPH BBITIOJHEHUHU J1abopaTOpHOI pabOTHI,

- OLCHKa «XO0polIo» BBICTABIACTCA CTYACHTY, CCJIM OONYIICHBI HC3HAYUTCIIbHBIC OI_HI/I6KI/I B
pacuerax, odopmiieHHEe OT4YeTa Mo JabopaTOpHOl paboTe HE COOTBETCTBYET YCTaHOBJICHHBIM
Tpe6OBaHI/I$IM, OTBCTHI HAa MTOCTABJICHHBIC BOIIPOCHI PACKPBITEI HE B IIOJITHOM 06’beMe.

- OIICHKa «ydOBJIETBOPUTEJIbHO» BBICTABISCTCS CTYICHTY, €CIH 3aJaHuE€ BBINIOJHEHO C
«rpyOBIMU» OIIMOKAaMHU, OTYET MO J1abopaTopHOU paboTe opopmiieH 0e3 COOOIEHUST YCTaHOBICHHBIX
MIPaBUJL.

- OIICHKA «HEY/0BJIETBOPUTEIbHO0Y» BbICTABIISICTCS CTYICHTY, €CIi paboTa HE BBIMIOJIHCHA.

IIpakTnueckoe 3ansaTue Ne4.
Pacuer TpéxdasHoii nenu npu coeTUHEHUN «3Be3/10i»

]_ICJ'IB: ONnpeCaAcCIICHUE TOKOB H MOIITHOCTEH JJI1 e TpeX(l)aSHOFO INEPEMEHHOIO0 TOKa IIpH
COCIUHCHNH ITPUECMHUKOB «3BE3I0M» U (TPCYTrOJILHUKOM.

Brinonnus paboty, Bei Oynere:

YMETb:

V¥ 1.6.02 npou3BOAUTE pacyeThl MPOCTHIX FNEKTPUUECKUX LIETIEH;

MarepuansHoe obecriedenue: VIHanBUAyanbHbIe 3a1aHHsL, METOJMUECKHE YKa3aHHsI

3ananue: B Tpéxda3Hyro 4eThIpEXITPOBOIHYIO CETh C IMHEHHBIM HaPSKEHUEM BKIIIOYEHBI 3BE310M
pasHbIe 10 XapakTepy conpoTusieHust. ONpeaeTuTh TOKH U MOIIHOCTH B (ha3ax.
ITopsinoK BbINOIHEHHS pabOThI:

JUia  pemieHus 3aJadyd  HYXKHO 3HATh NpOrpaMMHBIM Marepuan TeMbl «TpexdasHbie
JIEKTPUUYECKUE LIEMU», OTYETIMBO MPEICTABIATh COOTHOLICHUS MEXIy (asHbIMM M JMHEHHBIMU
3HAYEHUSIMU TOKOB U HANpsKEHUH MPU COETMHEHUU TNOTpPEeOUTENeld SJIEKTPUUYECKOM BSHepruu 3Be3A0n
U TPEYTOJILHUKOM.

Jlig o3HaKoMJIeHUs! ¢ OOIIell METOIMKOM pelleHus 3a1ad JaHHOM TeMbl NMPUBEICHBI (OPMYJIbI,
[IOKA3aHO UX IIPAKTUUYECKOE IPUMEHEHUE.

14 Ror
Ao—{t—3
s Iy 4 Rz
) SSm—— g
I, Ya| R
¢ o= cl @J
Iy
oo —

Pucynok 5- Coennnenue norpeduteneil «3se3aom»

[TpunsaTeie 0003HaUeHUs HA cxeMe (puc.l):
JIMHEWHOE HaNPsHKEHUE
¢aznbie HanipsikeHust Uy, Uy, Ug, U
JTUHEWHbIE TOKHU (OHU ke da3Hble TOKN) Iy, I, [a, I, I¢
TOK B HEUTpATbHOM IIPOBOJIE, PaBHBIN TeOMETPUYECKOi cyMMe (pa3HBIX TOKOB
Io=1Ip+1Ig+Ic
[Ipn HamuuuKU HEHUTPaJIBLHOTO MPOBOJA MPH JIF00O0M Harpy3ke (paBHOMEPHOW MM HEpaBHOMEPHOM)
Un

CIpaBeIIMBO COOTHOIIEHHE Mex 1y ¢azHbiM Ud u munelineiM UJI Hanpsbkenuem Ug = NG

ITomHsI, YTO HEHTpaNbHBIH MPOBOJA MpPH JIIOOBIX HArpy3kax 0OecHeuMBaeT PaBEHCTBO (ha3HBIX
HaNpsLKEHUH IPUEMHUKOB SHEPTHH, MTOJTYYUM
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UCD=UA=UB=UC

3HaueHue (Ga3HBIX (OHH ke TMHEIHbIE) TOKOB OMpe/iesseM o 3akoHy Oma:
1¢1=1A=;%? I¢2=IA=%; 1¢3=1A=1%D3
Harpyska 4ucTo aKTHBHAs, HO3TOMY MOLIHOCTHU (ha3 oIpeensieM 110 CeAyIOIHM hOpMYIaM:

Pp1 =Py =1 " Ron

Pyr =P =15, Rep

Pp3 = P = I3 " Rz
AKTHBHYIO MOIITHOCTH TpeX(}a3HOro moTpedutens >Hepruu P ompenenseM Kak cyMMY MOIIHOCTEH

Tpex da3:
P=Py+Py+P

Xom paboThI:

B deThIpexnpoBoiHyIO CETh BKJIIOUEHA HECHMMETpPUYHAs Harpy3Ka, COeIMHEHHAsl B 3Be31y (puc. 4).
Janbl conpotuBneHus B gazax. Jluneitnoe Hanpshxenue cety .OnpeaenuTh TOKU U MOIIHOCTHU B (ha3ax.

Ao p——

o

S
>
;‘é‘*
T
S
oA
S

Pucynox 4. Coenunenue morpeduTene B «3Be31y»

1. Onpenensiem pazHoe HANIPSIKEHUE

Up =2 -3% _ 2208
*T3 1,73
2.0mnpenensieM TOKH B Qa3ax:
Ve U 220
"z JRI+ X VA6
A A

_Ug Ugp 220

Iy = —

- = 444
Zp  JRE+X: V32+42

L _Uo _220__
CT R, 11
3.0npenensiem yrisl casura ¢a3 B Kax10i ¢aze:
o, = A _ _us = —36°50’
smgoA—ZA— r—82+62_ 05 Pa =
i Y _ s 53°10’
Sin = —_—= — = —0,0; = —
5 Zp V32 + 42 5

Qe = 0, TaK KaK B ¢)a3e C ecTh TOJIBKO aKTUBHOE COIIPOTUBJICHHC.
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OmnpenensieM MOLTHOCTH B (hazax:
a) aKTUBHYIO

P:PA+PB+PC
Py =1f-Ry Pp=1%-Rp Pc=1¢-R¢
P =22%2-8+44%-3+22%2-11 =3872 + 5808 + 5324 = 15004Bm

0) peaKTUBHYIO
Q=0,4+0p+ Q¢
B oroii cymMMe peakTMBHas MOIIHOCTh KAaTYIIKHM CUMTAETCA ITOJIOKHUTEIbHOM, a pPEaKTUBHAs
MOIIHOCTh KOHJEHCATOPa — OTPULIATEIHHOIA.
B ¢aze C peakTuBHAss MOIIIHOCTH paBHA HYJIIO.

Q=0Q4+0Qp
Qa =1 + X, Qs =15+ Xp

Q =222-6+44%-4 = 2904 + 7744 = 10648BAp

®dopma npezacTapieHus pe3yibrara: CBOEBPEMEHHO U IPABUIIBHO BBIITOJIHEHHBIE PaCUEThI

Kpurepuu onenku:

«OTINYHO» - TEOPETHYECKOE U IPAKTHUECKOE COJEpKAHUE TEMbl OCBOEHO IIOJHOCTHIO, 0Oe€3
mpo0esioB, yMeHHUs CPOPMHUPOBAHBI, BCE MPEIYyCMOTPEHHbIE TEeMOW y4yeOHbIE 3aJaHHs BBIMOJIHEHBI,
KAaueCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

«XO0polIo» - TEOPEeTUYECKOe U MPAKTHYECKOe COJIep’KaHHe TEMbl OCBOEHO IOJHOCThIO, 0€3
po0OEesIoB, HEKOTOPhIE YMEHHUSI CPOPMHUPOBAHBI HETOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMON yueOHbIe
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BU/IbI 3aJJaHUI BBIITOJIHEHBI C OIIMOKaMH.

«Y 1OBJIETBOPUTEIBHOY» - TEOPETUUECKOE U MPAKTUUYECKOE COJIEPKaHNE TEMbl OCBOEHO YaCTHUYHO,
HO MpoOeNbl HE HOCAT CYUIECTBEHHOI'O XapakTepa, HEOOXOIUMblE yMEHHUS pPabOThl C OCBOEHHBIM
MaTepruajIoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOM Y4eOHBIX 3aJaHHi
BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33aHUI cOo/lepKaT OMNOKY.

«HeynoBneTBOpUTENIbHO» - TEOPETUYECKOE U MPAKTHUECKOE COAEpKAaHHE TEMbl HE OCBOEHO,
HE00X0/AMMBbIe YMEHHS He CPOPMUPOBAHBI, BHIITOJHEHHbIE YU€OHbIE 3a/JaHHsl COJlepKaT rpyOble OINOKY.

Tema 1. 7 TpancdopmaTopsbl

IIpakTuyeckoe 3ansaTue NeS
Pacuér napamerpoB oanogasHoro tpancgopmaropa

easn:
-yriryOJeHue paHee n3y4eHHOTO MaTeprana,
-BBIpa0OTKA YMEHHUI1 U HABBIKOB 110 IPUMEHEHHUIO ()OPMYJI, COCTABIICHHIO AJITOPUTMA TUITOBBIX 3a/IaHUIH,
-IMIPUMCHCHUEC IMOJTYYCHHBIX 3HAHUA HAa IPAKTHKE
Beinosnus patdory, Bel Oyaere:
ymembs:
VY 1.1.05 npaBuIbHO 3KCITYyaTHPOBAThH AJIEKTPOOOOPYJOBAHUE U MEXAHU3MBI MEepeau JBHKCHUS
TEXHOJOTHUYCCKUX MAIlIMH W allllapaToB,
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VY 1.1.04 BBIOMpATH 3IEKTPUUECKHUE, FIEKTPOHHBIE IPUOOPHI U AIIEKTPOOOOPYIOBAHUE;

MarepuanbHoe odecniedenue: HIMBUAYaTbHBIC 33JaHMSI, METOIMYCCKUE YKA3AHUS

3aganue: /g NUTaHUS MOHMKEHHBIM HANPSDKEHUEM IIETICH yIIPaBICHHS JICKTPOABUTATEISIMU Ha
MyJbTE YCTAHOBJICH ABYXOOMOTOYHBIA TpaHC(HOPMATOP HOMHHAIBLHOW MOIIHOCTBIO Syoy. HOMUHABHEBIE
HanpspKeHU Uyoy1 B Uyoyn; HOMUHATBHBIE TOKH B OOMOTKAX lyoyn1 M liono-

ITopsinok BbINOJIHEHHSI PAa0OTHI:

Jns peuieHus 3ajladyd  HYKHO 3HaTh YCTPOMCTBO, MPUHIMI JEHCTBUS U 3aBUCUMOCTH MEXIY
ANEKTPUICCKUMU BeTMYMHAMH OTHO(A3HBIX U TPEX(Pa3HBIX TpaHCHOPMATOPOB, YMETh ONMPEACTATH MO UX
MaCMOPTHBIM JIaHHBIM TEXHHYECKHE XapaKTepucTHkU. OCHOBHBIMH IMapaMeTpamMHu TPaHCPOpPMaTOpOB
SIBJITIOTCSL:

1. HomuHanpHAs MOIIMHOCTh Syoy — ATO TOJHAs MOHIHOCTH (KBA), xotopyro Tpancdopmarop,
YCTAaHOBJICHHBI Ha OTKPHITOM BO3JyX€, MOXET HENMPEPHIBHO OT/ABAaTh B TEYCHHUE CBOETO CPOKA CITYKOBI
(20-25 net) mpu HOMHHAJIBHOM HAMPSHKEHHH W TPH MAaKCUMAaJIbHOW M CPEIHETr0IOBOI TemIeparypax
OKPYJKAaIOIIEr0 BO3AYyXa, PAaBHBIX COOTBETCTBEHHO +40% u-5 °C.Ecim YKa3aHHbIE TEMIIepaTypbl
OTIUYAIOTCS OT HOMUHAIIBHBIX, TO U S j0y OYAET OTJIMYATHCS OT MACIIOPTHOTO 3HAYCHHUS.

2. HomunansHoe mnepBuyHOe HampspkeHue Uy — 3TO HampsDKEHHE, Ha KOTOPOE paccyuTaHa
nepBUYHas 00MOTKa TpaHcopmaropa.

3. HomunansHoe BTOpu4HOE HampsikeHUE Uy — 3TO HapsDKEHHWE Ha BBIBOJAX BTOPUYHOM
OOMOTKHM TpPU XOJIOCTOM XOJ€ UM HOMHHAJIBHOM IEPBUYHOM HampspkeHuH. [Ipu Harpyske BTOpUYHOE
HanpsDKEHUE CHIDKACTCS U3-3a MOTeph B TpaHchopMaTope.

Hanpumep, ecnmu Uyoy = 400 B, 1o mpu mnonHO#l Harpy3ke TpaHchopMaTopa BTOPUUHOE
nanpsokenne U, = 380 B 1. k., 20 B Tepsiercs B Tparcdopmarope.

4. HomuHaabHBIC TIEPBUYHBIC M BTOPHUYHBIC TOKH | you1 M | yoyp — DTO TOKM BBIUMCICHHBIC 10
HOMUHAJIHHON MOIIIHOCTH ¥ HOMHUHAJIBHBIM HAIIPSKEHUSIM.

SHOM = UHOMI IHOMl SHOM = UH0M2 |HOM2
n - ki TpaHcopmaTopa 6:m30kK k 1,0 u3-3a MasbIx noreps B Tpanchopmarope. Ilpu onpenenenun

TOKOB npuHuMaeM 77 =1. [{ns tpéxdasHoro Tpancpopmaropa B 3HaMEHaTENb J100aBIseM V3.

5. Koaddumment tpancdopmanmu K onpesesnsiercss OTHOLIEHHEM YHClia BATKOB ®1 U o win DJIC
caMonHAYyKIMK E1 B mepBUYHON 0OMOTKE M B3aMMOMHIyKIIMK E» BO BTOpHYHO#
e B
w, E,
[IpakTnueckn ko3¢pduureHT TpaHchOpMaluy MOJCUYUTHIBAIOT MNPUOIMKEHHO OTHOIIEHHUEM
HanpsOKEHUs B JIIOOOM pexHuMe
K= UHOMI/UHOMZ
Koadduunent tpanchopmaiu MoOKHO TakXe ONPeeIUTh OTHOLIEHHEM TOKOB
K= IHOM2 /IHOMl

Xox pa0doThI:

OnHoda3zHbli MOHWKAIOMUI TpaHC(HOPMATOP HOMHUHAIBHON MOLTHOCTBIO Syoy = 500 B-A ciyxut
JUISL TIMTaHUs JIaMII MECTHOTO OCBEIICHMS METaJUIOPEXKYIIUX CTaHKOB. HOMHMHabHOE HampshkeHue
00MOTOK Uy = 380 B; Uyome = 24 B. K tpancdopmaTopy npucoeMHEHbl JIECATh JaMIl HaKaJTUBaHUS
MomHOCThIO 40 Bt kaxmas, ux kKoddduiumeHT MomHocTH CO0S ¢ = 1,0. MarHUTHBIH TIOTOK B
marautonpoBone @y = 0, 005 B6. Yacrora Toka B cetn f = 50 I'u. [Torepsmu B TpaHcdopmarope
npeHeOpeyb.
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Omnpenenutsb: 1) HOMUHATBHBIE TOKM B OOMOTKaX; 2) K03((HUIIMEHT HAarpy3Ku TpaHCopmaTopa;
3) Toku B OOMOTKax TpH JACHCTBUTEIBHOW HArpys3ke; 4) 4Ymciia BUTKOB OOMOTKH; 5) Kod(duimeHt
TpaHc(hopMaIHH.
Pemenue.
Omnpenensiem: 1. HOMUHAIBHBIE TOKH B OOMOTKAX:
IHOMI:SHOMI /UHOMI = 500/380:1,32A
IHOM2 :SHOMI /UHOM2 =500/ 24=20,8A
2. ko3(ppurmeHT Harpy3ku Tpanchopmaropa
Ky = P, n, /Su0m COS ¢2 = (10*%40)/500* 1,0 = 0,8
3. TOKH B OOMOTKaX MpH JHCTBUTEILHON HArpy3Ke
11=Ky* lyom1=0,8%1,32=1,06A
=Ki* lion2=0,8* 20,8= 16,6 A
4. Tpu xomoctom xoxe Ei;=Uyomi, E2 = Upomz , TOITOMY 4mciIa BUTKOB OOMOTOK HAXOJUM U3
hopmyIb:
E =4,44WJ Oy
Torna
W= E1/ 4.44f Oy= 380/ 4.44*50*0.005=340
W= E,/ 4.44f Oy= 24/ 4.44*50*0.005= 22
5. k03¢ punment Tpanchopmanuu
K =W,/ W, = 340/22=15,5

(I)opMa npeacraBjJaeHus pedyjabTaTa: CBOEBPEMEHHOC NPEACTABJICHUC BBIITOJTHEHHBIX 3aJaHul

Kpurepun oneHku:

—«OTIMYHO» - TEOPETUUYECKOE M IPAKTHUECKOE COAEpKAHME TEMbl OCBOEHO IIOJHOCTBHIO, 0€3
po0esIoB, yMEHHUS CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIC TEMOH yYeOHBIC 3a/laHUs BBITIOJHEHBI,
KaueCTBO MX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poIIo» - TEOPETUYECKOE U MPAKTHUYECKOE COJEpKAaHHUE TEMbl OCBOEHO IIOJHOCThIO, 0€3
po0eIoB, HEKOTOPhIE YMEHHS C(POPMUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM y4eOHbIE
3aJlaHus BHIMIOJIHEHBI, HEKOTOPHIE BU/IbI 331aHUN BHITIOJTHEHBI C OITHOKAMH.

—«Y IOBIIETBOPUTENBHOY» - TEOPETUUECKOE U MPAKTUUYECKOE COAECpPKAHUE TEMbl OCBOEHO YaCTUYHO,
HO TpoOenbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBIE yMEHHS pabdOThl C OCBOCHHBIM
MaTepuajIoM B OCHOBHOM C(OPMHUPOBAHBI, OONBIIMHCTBO MPEIYCMOTPEHHBIX TeMOM y4eOHBIX 3aJaHUN
BBIITOJIHCHO, HCKOTOPLBIC N3 BBIITOJTHCHHBIX SaI[aHI/II\/JI CoJCpKar OIITNOKH.

—«HeynoBi1eTBOpUTENBHO» - TEOPETUYECKOE U MPAKTUYECKOE COJECpKAHUE TEMbl HE OCBOECHO,
HeoOXoIuMBbIe yMEHHsI He COPMHUPOBAHBI, BHITIOIHEHHBIE YUeOHBIE 3aJaHUs COJIepKaT rPyOble OLTNOKH.

Tema 1.9 DuexkTpuyeckne MaIMHBI IOCTOSIHHOIO TOKA

IIpakTuuyeckoe 3ansitue Ne 6
Pacyer mapamMeTpoB ABHTaTeIeil MOCTOSTHHOIO TOKA ¢ 00MOTKO#i mMapajjiebHOTro
BO30Y:KIEeHUSI.

He.]'Ib: HaYYUTBCA ONPCACIIATh MapaMETPhI JIBUraTesieil MOCTOSHHOTO TOKa

Beinosnus patdory, Bel Oyaere:
ymembp:

V¥ 1.6.02 npou3BOANUTE PacyETHI NIPOCTBIX IJIEKTPUUECKUX LIETIEH;

Y 1.3.03 cHuMaTh TMOKa3aHHWA M TOJb30BATHCS AIIEKTPOU3IMEPUTEIBHBIMU MpPHOOpPaMU U
MIPUCTIOCOOICHUSMH;
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VY 1.1.05 npaBUIbHO 3KCITYyaTHPOBAThH AJIEKTPOOOOPYJOBAHUE U MEXAHU3MBI MEpeauu JABHKCHUS
TEXHOJIOTMYECKUX MAILHH U allllapaTos;

VY 1.1.04 BeIOMpATH AIIEKTPUIECKHE, HIEKTPOHHBIC TIPUOOPHI U MIEKTPOOOOPYIOBAHHCE,

MarepunanbHoe obecrnieyeHue:

- METOJMYECKUEC YKa3aHUsl, HHIUBUIyaJIbHBIC 3aIaHUS

3ananmue:

1. OnpenenuTh TOKH B 00OMOTKAX, MOJIE3HYIO MOIIHOCTh; DJIC nBurarens

I[opsiaok BbINOJIHEHUS PA0OTHI:

Jlnst pemieHust 3amad  HEOOXOJUMO 3HATh YCTPOWCTBO, NPHUHIMIT JICHCTBUS T'E€HEPATOPOB H
JIBUTATEJICH TIOCTOSTHHOTO TOKA C MapalijIeIbHBIM BO30YKICHHEM, (POPMYIIBI, OTPEACIISIONIUE TapaMeTPhI

Takux MamuH. Vcnons3ys pucyHku 6, 7 , pazdepeM OCHOBHbIE (OPMYIIbI, HEOOXOAUMBIE ISl PELICHUS
3azad.

I'eneparop ¢ napamieabHbIM BO30YKaeHneM (puc 6).

1. 9J1C, naBonumasi B 0OMOTKE SIKODS,

E=U+ |;[R;[—>U =E - |51R51,

rae U — nanpspkeHue Ha 3akuMmax reHeparopa, B;

|s— TOK siKOpSA, A;

Rg— comporuBnenne oOMoTkH sikopsi, OMm.

2. Tokn:

skops lg = (E-U)/ Ry

B030yxkaenust lg=U/Rp

rae Ry — conportuBienne oOMOTKH BO30YxaeHHs. OM;
Harpysku | = lg— Ip.

1. Tlone3nass MOIIHOCTB, OTAaBaeMasi rereparopom: P, = U/
2. Momuocte Pj, 3arpaueHHas mMEepBUYHBIM JBUTATEIEM Ha BpalleHUE SKOpS TeHepaTopa

(moTpebinsiemMas reHepaTopoOM MOIIHOCTH), onpenensercs u3 Gopmyinsl KI1/] reneparopa n
= Pz/P1—>P1 = PZ/T]

Rs

ddmomna
dosdymdenun

t!d Uemry

"ﬂ "?ﬂ E

t— [
I R

—
—J

Pucynok 6- I'eneparop napanienbHOro Bo30YXIeHUS

’_o U o=
Nemgengr nUMONYR

Pucynok 7- JIBuratens napajuieabHOTO BO30YKICHHS
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Xon paboThr:

1. Texkymuii KOHTPOJIb -TECTOBBIM KOHTPOJIb 110 TEME
2. Pemenue 3amaun
JIBurareis ¢ napajuiesibHbIM Bo30ykaeHueM (puc. 11).

1. IIpotuBo3/IC, HaBoiMMasi B OOMOTKE SIKOPS

E=U-I,R, >U=E+I,R,,

rae U — HanpsikeHne MCTOYHHKA JIEKTPUYECKOM SHEpIuH, MUTAI0IIEro 0OMOTKY AKopsi, B;
|7 — TOK siKODS, A;

Rz — conmpoTtuBieHne 0OMOTKHU SKOps., OM

2. Tok Harpy3ku I=1,+1,

3. Tok Bo3Oyxuenus | _ Y,
R

B

rae Rz — conpoTuBieHne oOMOTKU Bo30yxaeHus, Om.

4. Tok sKops |, _U-E

A
5. MoIHOCTE, MOTpediIsieMast ABUraTelieM OT HCTOYHMKA dlieKTpuueckoi snepruu P, =U - |
6. Ilone3Hyro MOLIHOCTh P> HAa Bany jaBurartens omnpeaenstor u3  popmynsr  KIT

n= Ll —>P,=nPF
Pl

955- P,

—

r7e N — 4acToTa BpalleHus SKops., 00/MUH

JlBurarenb MOCTOSSHHOTO TOKAa C MapajjIebHBIM BO30YXKIACHHEM TOJKIIOYEH K CeTH C
HanpsokenneM U = 220 B (puc. 11). Ilone3nas mourHocTh Ha Bany P, = 10xBT, gactoTa BpamieHus skops
n = 2400 o6/mun, KI1/] asuratens n = 80 %.

Onpenenuts: 1) Bpamjaromuii MOMEHT M, KOTOpBIN pa3BUBaeT ABHUraTeib, 2) IOJBEICHHYIO
MoIIHOCTb P1; 3) Tok |, moTpebisgeMblil ABUratesieM W3 ceTtu; 4) CyMMapHble MOTEPH MOIIHOCTH B
nsurarene ) P.

Pemenue.

Omnpenensiem: 1 .MOMEHT BpallleHus, KOTOPHII pa3BUBAET ABUTATENb IPU JAHHON MOIIHOCTH
Ha BaJly ¥ 4acTOTE BpallleHus
9,55-P, 9,55-10

7. MOMEHT BpallleHUs! ABUTATENS Jf —

M= =39,79H - m
n 2400
2. MOIIHOCTD, HOTpe6HﬂeMy10 JABUIaTCICM U3 CCTU
nzi—> P, zizﬂle,SKBm
P, n 08
3. TOK, HOTpC6HﬂeMBIﬁ JABUTATCIIEM U3 CCTHU
P =U-1->1 =E:m=45,45A
u 220

4. cyMMapHyI0 MOIIHOCTh OTEPh
> P=P -P,=125-10=25xBm

®opma npeacTraBjIeHus pe3yIbTaTa: CBOEBPEMEHHO U IIPABUIIBHO BBIITOJIHEHHBIE PACUETHI.
Kpurtepun onenkmn:
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—«OTIUYHO» - TEOPETUYECKOE M MPAKTUYECKOE COJEpXKAHHE TeMbl OCBOEHO IMOJHOCTHIO, 0e3
npo0esioB, yMeHHs C(HOPMHPOBAHBI, BCE INPEIyCMOTPEHHBIE TEMOH y4eOHbIe 3aaHus BBIIOIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLIEHEHO BBICOKO.

—«Xopomo» - TEOpeTHYeCKOe M IPAKTUYECKOE COJepKaHHE TEMbl OCBOEHO IIOJIHOCTHIO, 0e3
po0eIoB, HEKOTOPBIE YMEHHS C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOIl yueOHbIe
3aJJaHMS BBIIOJIHEHBI, HEKOTOPBIE BHJIBI 3aJaHUI BBIITOJHEHBI C OITUOKAMHU.

—«Y IOBJIETBOPHUTEIEHOY» - TEOPETUYECKOE M MPAKTHYECKOE COJEPKAHNE TEMBI OCBOCHO YaCTUYHO,
HO mpoOesibl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE yMEHHs pabOThl C OCBOCHHBIM
MaTepHaJoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOH Yy4eOHBIX 3aJaHuil
BBIIIOJTHEHO, HEKOTOPBIE M3 BHIMIOJIHEHHBIX 33JaHUI COJep KaT OIUOKH.

—«HeynoBiIeTBOPUTEIIBHO» - TEOPETHUECKOE U MPAKTHUYECKOE COJCpKAHWE TEeMBl HE OCBOCHO,
HE00X0AMMBbIE YMEHUS HEe CPOPMUPOBAHBI, BHIIIOJHEHHBIE YU€OHbIEC 3aJaHHsI COJIEPKAT IPyObIe OLTHOKH.

Tema 1.10 OcHOBBI JIEKTPONIPUBOAA

IIpakTHyeckoe 3anaTHE Ne7
H3y4deHne cxembl peJieiiHO-KOHTAKTOPHOI0 YIIPaBJeHHSI ACHHXPOHHBIM JBHraTeseM

HeJIBZ HU3YUCHUC CXCMbI HCPCBCPCHUBHOT'O YIIpaBJICHUA ACHMHXPOHHOI'O JABUIaTCIIA C
KOPOTKO3aMKHYTBIM POTOPOM.

Boinosinus padorty, Bel Oynere:
ymembs:

V¥ 1.6.02 npou3BOANUTH PacyYETHl IPOCTHIX IJIEKTPUUECKUX LIETIEH;

VY 1.1.05 npaBUIBHO KCIUTYaTHPOBATh JIEKTPOOOOPYIOBAHUE U MEXaHU3MBI Iepeadl JBIKCHUS
TEXHOJIOTUYECKUX MAIIMH 1 alapaTos;

VY 1.1.04 BbIOMpATH IEKTPUUECKHUE, HIEKTPOHHBIE IIPUOOPHI U AIIEKTPOOOOPYAOBAHUE;

MartepuanbHoe o0ecniedeHmne:

METOJAMYECKUE YKA3aHUs, HHCTPYKIIMH K JJa0OpaTopHOM paboTe, IBUTATENh, POBO/IA.

3ananue:

M3y4uTh PabOTy NPUHIMIHAIBHOW CXEMBbI YIpaBJICHUS ACHHXPOHHBIM JBHUTATelIeM, COOpaTh
HEPEBEPCUBHBIN MyCK aCHHXPOHHOTO ABUTATENSI ¢ KOPOTKO3aMKHYTBIM POTOPOM

IMopsiaok BbINOJIHEHUS PA0OTHI.

B cxemax penelHO-KOHTaKTOPHOTO YIPaBIICHUS CIEAYyeT pa3iuyvarh CHIIOBBIC IEMH, MHUTAIOIIHE
AJIEKTPOJIBUTATENIM, W 1€ YIPABICHUS, MUTAIONIUECS MO0 HEMOCPEACTBEHHO OT CEeTH, JMOO uepes
TIOHMKAIOMINN TpaHchOopMaTop B HETsIX O0€30MacHOCTH.

CyImiecTByIOT JBa MPUHITUIIMAIBHO PA3JIMYHBIX CITOCO0a HauepTaHUsI CXeM aBTOMATH3UPOBAHHOTO
ANIEKTPONPUBOJIAa — CBEPHYTHIE CXEMBbI M Pa3BepHYThie. B CBEpHYTHIX CXeMax BCE ammaparbl U Y3Jbl,
BXOJIAIIME B CXEMY, H300paxaroT Tak, Kak OHM ()aKTHUECKH PACIIONIOKEHBI OTHOCUTENIBHO JIpyT npyra. Ha
0a3e 3TUX CXEM COCTABIISIOT MOHTXHBIE CXeMBbI. B pa3BepHYTBHIX CXeMax SJeMEHTHI almmaparoB U Y3JIOB
PacIIoNIOKEHBI TI0 TPUHIIMITY MPHHAUISKHOCTH MX K TEM WM HWHBIM OTASIGHBIM TersaM. CoelnHeHUs
OT/ICJIbHBIX 3JIEMEHTOB BBIMONHSIOT TaK, YTOOBI ObLJIa IOCTUTHYTa MaKCUMallbHAasl HATTISAHOCTh TIPU YTCHUH
CX€M, a YUCIIO TIepeceueHnid ObUT0 MUHUMAIBHBIM. B pa3BepHYTHIX CXeMax OTJIENbHBIC AJIEMEHTHI OHOTO U
TOTO K€ amrmapara MOTyT BXOAUTH B pa3HbIe IIeNU cxeMbl. HarpuMep, KOHTAaKThI TETUIOBBIX Pelie BXOST
B IIETIM YIIPABJICHUS, 2 HATPEBATEIbHBIE DJIEMEHTH — B CHJIOBBIE TIETIH.

AmmapartaMu ¥ y3JaMH CXEM peeHO-KOHTAKTOPHOTO YIPAaBJICHHUSI SBISIFOTCS: peJie, KOHTAKTOPBI,
YCUJIUTENH, JaTYUKH, CUTHAJIbHBIE YCTPOMCTBA, IyTEBbIE M KOHEUHBbIC BBIKIIOUaTed. He criemyer
CMEIINBATh JaTYMK C pene. JlaTdnk HermocpeICTBEHHO BOCIPUHIMAET BO3/ICHCTBIE (PU3NYECKON BETHUNHBI
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(HampsiKeHusI, TaBIEHUS, TEMIIEpaTyphl) U MpeoOpa3yeT 3TO BO3JCUCTBUE B CUTHAIIBI, BBI3BIBAIOIINE
paboty pene. JlaTunMkamMu MOTyT OBbITH TepMoOmapbl, (OTOCONPOTUBIEHUS, TepMHUCTOpbL. CHUTHAIBI,
BbIpabaThIBacMble JaTYUKOM, OBIBAIOT ONTHYECKUE, IHEBMATHUYECKUE, MEXAHWYECKUE U, HaKOHEIl,
anekTpuueckue. Ilocnennre mmpoKo NPUMEHSIOTCS B aBTOMATHKE.

Pene omimyaercs OT JaTymka TEM, U4TO CpadaThIBACT MPHU CTPOTO OMPEACICHHOM 3HAYEHUU BXOJIHOM
(buznyecKol BEIUYMHBI U 3aMBIKAeT JIMOO Pa3MbIKaeT HEMIOCPEACTBEHHO WJIM KOCBEHHO Ty WJIM MHYIO IICTIb.
Perne ObIBArOT TEIIOBBIC, MEXaHMUYECKHE, ITHEBMATHUYECKHUE U IEKTPHUECKHE; TIOCICIHUE CPpadaThIBAIOT OT
BO3JICHCTBUS AJIEKTPUYECKUX BeNW4HuH. Pene MapkupyroT nBymsi OykBamu: mepBas OykBa P o3nauaer
pene, a BTopas IOKa3bIBaeT ero HazHadeHue uinu tan. Hanpumep, PM — peine Toka, PH — peine Hanps-
xKeHnusi, PP — momuoctu, PY — ykazarenrnoe, PT — tensoBoe u T. 1.

OCHOBHBIMU TPUHILIMIIAMH  ABTOMATU3ALMMA  YIPABJICHUS DJIEKTPONPUBOJAMH  SBIISIOTCS: Q)
yrpaBieHue B (DYHKIMM BPEMEHH, T. €. BBINOJIHEHHE IOCJIEeAYIOUIeH omepaluu 4yepe3 OIpeaesieHHOe
BpeMsI TIOCIIe IPEbIAYIIei; 0) B QYHKIIMU CKOPOCTH; B) B QYHKIIMH TOKA B OOMOTKaX JBHUTATENS; T') B
GyHKIMH TPORIEHHOTO MYTH.

B cxemax ynpaBieHus B (QYHKIMH BpEMEHH MPUMEHSIOT pPa3IMYHBIC pelie BPEMEHH: a)
MEXaHUYECKUE, HallpUMep MAasSTHUKOBBIC, JCHUCTBYIOIIME HE3aBUCMMO OT 3HAUEHHUs TOKa B OOMOTKax
neuratenisi. CpabaTblBaHUE TAKMX peJie MPOMCXOTUT MO0 OT MEXaHWYEeCKOTO BO3JCHCTBUS HA HUX IPH
MepEeMEIIEHNH SKOpS KOHTAaKTOpa (IIPUCTPOEHHBIC), JIMOO TMpH MHUTaHUH OOMOTKHM COOCTBEHHOTO
AJIEKTPOMArHUTa; 0) AJIEKTPOMATHUTHBIC, KOTOPBHIC IO PAAY NMPUYUH TPeOYIOT B IENH YIPABICHUS
MIOCTOSIHHOTO 3HAYE€HUA TOKA.

KoHTakTOpBl SIBISAIOTCS 3JEKTPOMArHUTHBIMU arliapaTamM Il JUCTAHIIMOHHOTO BKIJIIOUEHUS H
OTKITIOYEHHUsl DJIeKTpojaBHUrateneit u mapkupyroorcs OykBamu KJI. Ilpu Hamuuum B cxeme HECKOJIBKUX
KOHTaKTOPOB, BBIIMOJHSIONIMX Pa3IMYHbIC OMNEpaluu, ciieBa K OykBeHHOMY oOo3Hadenuto KJI mpurmu-
CBIBAIOT MOPSIAKOBBIM HOMep. Karylika KOHTaKTOpa MOXKET UMETh OJIUH, J[Ba, TPU U 00Jiee KOHTAKTOB,
MPUYEM HEKOTOPBIC U3 HUX HAXOMASTCS B CHJIOBBIX LEMAX, APYTHMe — B IEMAX yrpaBiieHus. Kaxmiwiii
KOHTaKT MOJy4aeT TO k€ OYyKBEHHO-IM(poBoe OOO3HAYEHHE, YTO M €ro Karymika. Bce KOHTaKThI
M300paXaroT Ha CXeMax B TaK Ha3bIBAEMOM HOPMAJILHOM IOJIOKEHUH, COOTBETCTBYIOIIIEM OTCYTCTBHUIO TOKA
B OOMOTKE WJTH OTCYTCTBHIO MEXAaHUYECKOT'O BO3/ICHCTBHS Ha KOHTAKT.

[Ipn HEoOXOaUMOCTH IMyCKa W OCTAHOBA JBUTATENS] W3 HECKOJIBKUX MECT ITYCKOBBIC KHOIIKH
BKJIIOYAIOT TMapajyieJIbHO, a KHONKW OCTaHOBAa IMOcCJieA0BaTeNbHO. CUTHAJIbHBIE JIAMIIbl MOTYT
BKJIIOUATHCS HA 3aKUTaHKUE WU Toracanue. Takue mammbl 0003Ha4aroT Ha cxemax OykBamu JIC.

Jis cocTaBiieHUsT M UYTEHUS] Pa3BEPHYTHIX CXEM PEIEUHO-KOHTAKTOPHOTO YIPABICHUS CIEAYET
YCBOUTH OOIIUH MPUHIUI TTOCTPOCHHS UX M MPUHATYIO MApKHUPOBKY. Bce 31eMeHThI COOTBETCTBYIOIINX
anmapaToB W y3JIOB, BXOJAAIIUX B IEMH YIpaBIeHHs, JOHKHBI 0003HAaYaThes TakK ke, Kak COOTBETCTBYIO-
[IME armapaTbl WIM y3Jbl CWIOBBIX Lened. Ecniu B CUJIOBOM LEMM HMMEETCS HECKOJIbKO COBEPIICHHO
OJIMHAKOBBIX aMMapaToB, BBIMOJHSIONIMX OJWHAKOBBIE (YHKIIMU, TO TOCJAe OYKBEHHOTO OOO3HAYCHHS
CIpaBa TPOCTABJIAIOT TOPSAIKOBBIM HOMEp ammapara. Hampumep, TeIsioBbie pesie, BBITOIHSIOIINE
OJIMHAKOBBIC (DYHKIIUU, HO BKIIOYCHHBIE B pa3nuyHble ¢a3bl, 0603HavyatoT Tak: PT1, PT2.

Cxema Hepegepcuéno2o  ynpaeneHus mpex@asuviM  ACUHXPOHHBIM — JJIeKmpoosuzcamenem ¢
KOPOMKO3AMKHYMbIM POMOPOM.
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[Tpu Bxmrouenun kHonku KHIT («Ilyck») kaTymka marauTHOTO mmyckatens KJI momydaer nuranue
no nenu: ¢gaza C, samkuyras kHonka KHC («Ctomn»), kHonka Kull, 3amkuyThiii koHTakT PT1, Ha
KOTOPBIA BO3JECHCTBYIOT 00a TeruioBbiXx pene PT1, karymka KJI, HyneBoi mpoBon. Takum oOpazom,
MarHUTHBIM TyCKaTelb OKa3bIBaeTCs BKJIIOUEHHBIM Ha ¢a3zHoe Hampspkenue 220 B, 3aMkHyTCS ero
koHTakThl KJI B cunoBoil nenu u apuratens M nomyuuT nutanue. OJHOBPEMEHHO 3aMbIKAaeTCsl OJIOK-
koHTakT KJI, myntupyromuit kHonky KuIl, kotopas moxer ObiTh oTmymiena. OcTaHOB JBUTATeNs
ocymiectBisiercs kHonkod KHC. Ilpu meperpyskax cpaOarblBalOT TEIJIOBBIE pejie, Pa3MBIKAIOT CBOU
koHTakT PT1 B menu karymku KJI 1 MarHuTHBIN myckatens OTKIO4aercs. Jlyis curHanu3anuu padoThl
nsurarens npenycmorpena jiamna JIC, koropas Bkirogyaercs 6s1ok-koHTakTom KJI. [lnst 3amuTs! cetu ot
TOKOB KOPOTKOI'O 3aMbIKaHHs YCTAHOBJIEH aBTOMATUYECKUI BBIKIIIOUaTenb BA.

Xoa pa6oThl.

N3yunTh OCHOBHBIE TEOPETHUECKHUE TOJIOKECHHUS.
BbruepTuTh cXeMy yrnpaBieHUsI aCHHXPOHHBIM JIBUTATEIIEM.
N3yuuth paboTy CXeMBbI.
OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:
o [lepeuncnuth pexumbl pabOThI AIeKTpoABHUraTeneil. Jlate onpenesneHue KaxiaoMy
peXUMY.
e [lepeuncauts IIyCKOPETYJINPYIOIINE anmnaparTsl JUTSt YIPABICHUS
ANEKTPOABUTaTENSIMY, UX Ha3HAUYECHUE
e OOBICHUTH HA3HAUEHUE U YCTPOMCTBO IIABKOTO MPEAOXPAHUTEIS.
e Jlns yero npegHa3HA4YEHO TEIJIOBOE pesie?
5. CoOpaTb HepeBEpCHUBHBIN MYCK ACHHXPOHHOI'O ABUTATENs C KOPOTKO3AMKHYTBIM POTOPOM

el A

dopma mnpeacTaBjieHusi pe3ybTaTa: HHAUBUAYyadbHas 3alluTa paOOThl CXeMbI (OTBETHl Ha
BOIIPOCHI).
Kpurepum ouenku:

—«OTIMYHO» - TEOPETUYECKOE M MPAKTHUECKOE COJAEpKaHHE TEMbl OCBOEHO IOJHOCTHIO, 0e3
npoOenoB, yMeHHUs chPOpMUPOBAHBI, BCE MPEAyCMOTPEHHBIE TEMOW Yy4YeOHBIC 3aJaHUs BBIMOJTHEHBI,
KaueCTBO UX BBIMOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poII0o» - TEOPETUYECKOE U MPAKTHUYECKOE COJEp)KaHHE TEMbl OCBOEHO IIOJHOCThIO, 0e€3
po0eIoB, HEKOTOPBIE YMEHHS C(POPMUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM y4eOHbBIS
3aJlaHus BHIMIOJTHEHBI, HEKOTOPHIE BU/IBI 33JaHUIA BHITIOTHEHBI C OITHOKAMH.

—«Y IOBIETBOPUTENBHOY» - TEOPETHUUECKOE U MPAKTUUYECKOE COEepKaHHE TEMbl OCBOEHO YaCTUYHO,
HO TpoOenbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBbIE yMEHHS padOThl C OCBOCHHBIM
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MaTepHajJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMON Yy4eOHBIX 3aJaHuil
BBITIOJTHEHO, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3a/IaHUI coZepkKaT OIIHOKH.

—«HeynoBi1eTBOPUTENBHO» - TEOPETUUYECKOE U IPAKTUYECKOE COJAEPKAHME TEMbl HE OCBOEHO,
HeoOxoIuMBble yMEeHUsI He C(OPMHUPOBAHBI, BHITIOJIHEHHBIE yUeOHbIE 3aJaHUs COJEPKAT IPyObie OMIMOKH.
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