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1 BBEAEHUE

Baxxnyto gacTh TeopeTHdeckoil u MnpodeCcCHOHATBPHOW MPAKTUYECKONW TMOATOTOBKH OOYYarOITUXCS
COCTABIISIFOT MPAKTUYECKHE U Ta00paTOPHBIE 3aHATHUSI.

CoctaB M cozepkaHHe IMPAKTHMYECKHX U J1aOOPAaTOPHBIX 3aHATHI HAIpaBiICHbl HA peaJIn3aLUI0
@denepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEAHEro NpoQecCHOHATHLHOTO
o0Opa3oBaHus.

Benymieid nuaakTU4ecKoW NENbI0 TMPAKTHUECKUX 3aHATHH sBIsSeTCS (OpMUpOBaHUE YYEOHBIX
IPAKTUYECKUX YMEHHUH, HEOOXOIUMBIX B OCIEIYIOLEH yueOHO! e TeTbHOCTH.

Benymieii QunakTH4ecKod IeNbl0  JTa0OpaTOPHBIX  3aHATUH  SBISIETCS  DKCIIEPHUMEHTAIBHOE
IIOATBEPKICHUE U NPOBEPKA CYLLIECTBEHHBIX TEOPETUUECKHUX IIOJOKEHUN U 3aKOHOB.

B cootBerctBuM ¢ paboueii mporpammoi yueOHOW muctumuiuHbl «OI1.03.27eKTpoTeXHUKA |
JIEKTPOHUKAY» IPEAYCMOTPEHO MPOBEJCHNUE PAKTUUECKUX U JJAOOPATOPHBIX 3aHSTUH.

B pe3yinbrare ux BBIIOJHEHMSI, 00Y4aIOIUNACS JOKEH:

ymemb:

-BBIOMPATD AIIEKTPUUYECKHUE, DIIEKTPOHHBIE IPHUOOPHI U IEKTPOOOOPYAOBAHHE;

-IPaBWJIbHO JKCIUIyaTUPOBaTh 3JIEKTPOOOOPYIOBAaHHE M MEXaHM3Mbl IE€peJadd JABHIKEHHS
TEXHOJIOTUYECKHUX MAIIMH U allapaTos;

-IIPOU3BOJIUTD PACYETHI IPOCTBIX JIEKTPUUECKUX LICTIECH;

- pacCUMTHIBATDH MTAPAMETPBI PA3IMUHBIX JIEKTPUUECKUX LIETIEN U CXEM;

-CHUMaTh  [IOKa3aHUS M IOJIb30BaThCS  DJICKTPOM3MEPUTENbHBIMH  NIpUOOpaMu U
MIPUCTIOCOOIICHUSAMU;

ConepaHue NpaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha OATOTOBKY O0yYaroIuXxcs K
OCBOGHHIO TPOPECCHOHATLHOIO MOAYJS MpPOrpamMMbl TOATOTOBKM CIIELIMAIMCTOB CPEJHEr0 3BEHA 110
CIIELIMAIILHOCTY U OBJIAZICHUIO HPOPEeCCUOHANbHBIMU KOMNEMEHUUAMU:

IIK 1.1. OcyuiecTBiATh TEXHOJIOTMUECKHUE ONIEPALIMU 10 IPOU3BOJICTBY YEPHBIX METAJIJIOB.

IIK 1.2. Ucnonp30BaTh CUCTEMBI aBTOMATHYECKOIO YIIPABICHUS TEXHOJIOTHYECKUM IIPOLIECCOM.

[IK 1.3. DkcmiyaTupoBaTh TEXHOJIOTHYECKOE U TIOTbEMHO-TPAHCIIOPTHOE 000PYI0BaHUE,
obecreynBarolee Mporecc MPOU3BOACTBA YUEPHBIX METAJIOB.

[IK 1.4. Ananu3upoBaTh Kaue€CTBO ChIPbsI U TOTOBOM MPOYKINH.

IIK 2.1. [InanupoBaTh U OPraHU30BBIBATH COOCTBEHHYIO JIEATEIBHOCTh, pabOTy Mojapa3ieieHus,
CMEHBI, YJacTKa, OpUrajibl, KOJUIEKTHBA UCTIOTHUTEIICH.

1K 3.1. [Ipunumath yyactue B pa3pab0TKe HOBBIX TEXHOJIOTHI U TEXHOJIOTMUYECKUX IPOLIECCOB.

I1K 3.2. YuacTBOBaTh B 00ECIIEUEHUH U OLIEHKE IKOHOMUYECKON 3 (HEKTUBHOCTH.

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 1. [ToHumars CyImIHOCTh U COLMAJIBHYIO 3HAUMMOCTh CBOEW Oynylel npodeccuu, NposiBIsTh K
HEW yCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbBaTh COOCTBEHHYIO JCSTEIBHOCTh, OMPENETSATh METOAbl U  CIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh U KaYECTBO.

OK 3. IlpunHumarh pelieHus B CTaHAAPTHBIX M HECTaHJAPTHBIX CUTyalUsSX M HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiaTh NOUCK, aHAJIW3 U OLEHKY MH(OpMaluu, HEOOXOAUMOMN ISl MOCTAHOBKHU U
peteHust mpohecCUOHANBHBIX 3a/1a4, TPOPECCHOHATBHOTO U TMYHOCTHOTO PA3BUTHSI.

OK 5. Hcnonb3oBaTh MH(}OPMAaLMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOTHH ISt
COBEPILIECHCTBOBAHMS MPOPECCUOHATILHON €A TEIIbHOCTH.

OK 6. PaGoTath B KOJUIEKTHBE U KOMaHJie, 00ecrieunBaTh ee CIuioueHue, 3pPpexTuBHO o0IaThes ¢
KOJIJIETaMH, PYKOBOJICTBOM, TOTPEOUTENISIMHU.



OK 8. CamocTOATENbHO OMNpeAessaTh 3aJaud NPOPEecCHOHATBHOIO M JMYHOCTHOTO PAa3BUTHA,
3aHMMaThCS CaMOOOPa30BaHUEM, OCO3HAHHO IUIAHUPOBATH MOBBIIICHUE KBATH()UKAIHNN.

BrimonHenue o0ydaromuxcs MPaKTHUYECKHX M J1a0OpPaTOPHBIX PabOT MO y4eOHOHM AMCIUIIINHE
«OI1.03.27eKTpOTEeXHUKA U HIECKTPOHUKA) HAMPABJIEHO Ha!

- 0060011IeHNE, CHCTEMATU3ALUIO, YIITyOIeHHE, 3aKpeIUICHUE, Pa3BUTHE U ACTATU3AIMIO TOTYyYSHHBIX
TEOPETHUUYECKUX 3HAHUH 1O KOHKPETHBIM TEMaM Y4eOHOM JUCIHUITIIMHBL;

- (hopMuUpOBaHHE YMEHHI MPUMEHSTH MOJYyYCHHbIC 3HAHUS HA MPAKTUKE, peau3alfio €JUHCTBA
MHTEIUICKTYaJIbHON U MPAKTUYECKON AEATEITBHOCTH;

- (opmMHpoBaHNE W pa3BUTHE yMEHHH: HAOIIOAaTh, CPAaBHHMBAThH, COIOCTABIISATH, AHAJIM3HPOBATH,
7enaTh BBIBOABI M OOOOIIEHHUS, CaMOCTOSITENFHO BECTH HCCIEOBAHUS, IOJIb30BAThCA PA3TMYHBIMU
preMaMy U3MEepeHuit, 0pOpMIIATH pe3yIbTaThl B BUAE TaOJHII, CXeM, IpauKOB;

- TpHOOpeTeHNEe HaBBHIKOB palbOTHl C Pa3IUMYHBIMHM NPHOOpaMHM, ammaparypoil, YCTaHOBKAMH H
JAPYTUMH TEXHUYECKUMHU CPEICTBAMH IS TPOBEICHUS OIBITOB;

- pa3BUTHE UHTEIUICKTYaJbHBIX yMEHMH y OyaymMX CHIEHUAIMCTOB:  aHAJTUTHYECKUX,
MPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIP.;

- BEIpaOOTKY MPH PELICHUH ITOCTABICHHBIX 3a/1a4 NPO(EeCCHOHANBHO 3HAYNMBIX Ka4eCTB, TAKHX KaK
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPYECKAsi HMHUIIMATHBA.

[IpakTrueckne M J1a0OpPATOPHBIC 3aHSATHS TIPOBOJATCS IMOCIE COOTBETCTBYIOIIEH TEMBI, KOTOpas
o0OecrieurBaeT HaJTMYKe 3HAHUN, HEOOXOIUMBIX /IS €€ BBITOIHEHHS.




2METOJAUYECKHUE YKA3ZAHUSA
Tema 1.1. DaeKTpUUECKOE MOJIE U €r0 XapaKTEPUCTUKHU
IIpakTnyeckas padora Ne 1

Pacuer BHCKTqueCKOﬁ LEIHU ITOCTOSAHHOI'O TOKA ITPU IMOCJICA0BATCIIbHOM, ITAapalJICJIbHOM U
CMCHIAHHOM COCIMHCHHUHN KOHACHCATOPOB

ean:
- 3aKpEIUTh 3HAHUS 110 U3YYCHHOH TeME;
- Hay4UTh PACCUYUTHIBATH KOHCHCATOPHYIO OaTapero.

Boinosnus padory, Bel Oyaere:

YMETb:
-IPOU3BOIUTH PACUYETHI IPOCTHIX IIEKTPHUUECKUX IICTICH;

-paCCUUTBIBATD ITApaMCTPhI PA3JIMYHbIX JICKTPUYCCKUX ueneﬁ H CXCM.

MaTtepuaiabHoe o0ecnieyeHue:
HHCTPYKIHA K BBIITOJIHCHHUIO HpaKTH‘-ICCKOﬁ pa6OTI)I.

3aganue:

1. Onpenenuth 0OIIYI0 €eMKOCTh JNEKTPUYECKOM LEIH.

2. OmpenenuTh 3apsabl U HANPSOHKCHHUST B COOTBETCTBHE C WHIUBUIAYaTbHBIM 3a/JlaHUEM Ha
MIPaKTUIECKYIO paboTy.

Kparkue TeopeTnueckue cBeeHHA:

DneKTpuuecKre 3apsibl B LENU MOTYT HE TOJBKO TIEpeMeIlaThcsi Mo €€ AJIeMEHTaM, HO TaKke
HaKaIJuBaThCS B HUX, co3AaBas 3amac 3Heprur. CrocoOHOCTh MPOBOJHUKA U OKPY’KAIOLIEH ero cpejibl
HAaKaIUIMBaTh MIEKTPUYECKOE IT0JIE XapaKTEPU3YETCS AEKTPUIECKON EMKOCTBIO.

DnekTpuueckas eMKOCTh — CKaJsipHas BEJIMUYMHA, YUCICHHO paBHas 3apsiiy, KOTOPHIH HYHO COOOIIUTH
MIPOBOJIHUKY, YTOOBI €ro MOTeHIaI n3MeHwIcs Ha 1 B.

EMKOCTb 4HCIIEHHO paBHA OTHONIECHMIO BEIMYMHBI 3JIEKTPUYECKOrO 3apsa Ha ydacTKe JIEKTPUYECKOH
LIENU K BEJIMYMHE HANPSHKEHUS Ha HEM.

CriocoObl coeTMHEHNs. KOH/IEHCATOPOB!

1. ITocnenoBaTtenbHOE COEAMHEHHE KOHJEHCATOPOB



Cxema 3aMCIICHU LCIN C IMOCICA0BATCIbHBIM COCAMHCHUEM KOHACHCATOPOB MPECACTAaBJICHA HA PUCYHKE
1.1.
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Pucynok 1.1 —Cxema nocieioBaTeabHOro COEIMHEHNS KOHAEHCATOPOB

HJ’ISI MOCJICA0OBATCIILPHOI'O COCAMHCHHUA KOHACHCATOPa CIIPaBCAJIMBEI COOTHOIICHUA
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2. [NapasienbHOe COSIMHEHHE PE3UCTOPOB

[Ipu mapajuieIbHOM COCIMHEHUM BCE KOHIECHCATOPHI TOIKIIOYAIOTCS K JBYM Y3J1aM 3JICKTPUYECKOM
ETH, T.€. BKIIFOYAIOTCS Ha OJIHO HampspkeHue. Cxema 3aMelleHHs U ¢ apaJlyIeIbHbIM COCIMHEHUEM
PE3UCTOPOB MPEJICTABICHA HA PUCYHKE 1.2
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Pucynok 1.2 - Cxema napajuieIbHOTO COeTMHEHHS KOHIEHCATOPOB

I[J'ISI napajiCJIbHOI0 COCAUHCHUA CIIPABCAJIMBbI COOTHOIICHUSA
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Omnpenenure oONTyI0 €eMKOCTh KOHACHCATOPHOM OaTapen M300pakeHHOM Ha pucyHke 1.5, ecnu Bce
KOHJICHCATOPBI UMEIOT eMKocTh 600 Mk® (OTBeT 3anummre B MUKpodapagax).

Ilopsinok BbINOJHEHHS padOThI:
1.IToBTOPUTH KOHCHEKT JIEKIMH 10 TeMe «DJIEKTPUUECKOE TI0JI€ U €r0 XapaKTEePUCTHKI.
2. BBINONHUTH KOHJCHCATOPHOM OaTaper B COOTBETCTBHUE C 33JJaHHBIM BapHAHTOM.

Xox padoThI:

1. Haweptutrhs cxemy. BBbIIBUTBH cIOCOOBI COEIUHEHUS KOHIEHCATOPOB 3JIEKTPUYECKOH Ienu
IIOCTOSIHHOT'O TOKA.

2. BBIuuciuTh 00IIyI0 €MKOCTbD JIEKTPHUECKON IETIH.

3.0mnpenenuTs HANpsSKEHUE U 3apsij Ha KayKJOM KOHIEHCATOPE.

4. OCyIECTBUTD NPOBEPKY MPABHIBHOCTH PEIICHUSI.

®opma npeacraBjIeHus pe3yabTara:
Pabora BbIONHSAETCS B TETpaasx UIs NPAaKTUYECKUX paboT, claeTrcs B KOHIE 3aHATUSA B (opme
PEILIEHHOM 3aaauu.

Kpurepun oneHku:

- OLICHKA «OTJIMYHO» BBICTABIISAETCS CTYJEHTY, €CJIM PacyeT BBIIIOJIHEH B IIOJIHOM 00bEME, PELLICHUE
oopMieHO ¢ COOJIIOJICHHEM YCTAaHOBJIEHHBIX IPAaBWJ; CTYJIEHT CBOOOJHO BIAJEeT TEOPETUYECKUM
MaTepHuaioM, 6€30HrO0YHO IPUMEHSIET €T0 MPH PELICHUHU 33]1ad;

- OLIEHKAa «XOPOWIO» BBHICTABISETCA CTYAEHTY, €CIM IpU BBIIOJHEHUU 3aJaHUsl JOIMYLICHbI
HE3HAYUTENIbHBIC OIIMOKH, peuieHne o(GopMIIeHO C COOIIOJEHHUEM YCTAaHOBIICHHBIX IPABHJI; CTYIEHT
CBOOO/IHO BJIaJI€€T TEOPETUYECKUM MaTepUaioM, 0€301IMO0YHO IPUMEHSET €ro MPU PELICHUH 3a/1ay;

- OLIEHKAa «ydOBJIETBOPHUTEJIbHO» BBHICTABISETCA CTYIEHTY, €CIM 33JaHUEe BBIIOJIHEHO C
«rpyObIMU» omMOKaMHu, perieHue opopmiieHo 6e3 coOI0eHNs YCTaHOBIECHHBIX IIPAaBUII,

- OIICHKA «HeY/10BJIeTBOPHUTEJbHO0)» BBICTABIISIETCS CTY/IEHTY, €CM padoTa He BHINOIHEHA.

Tema 1.2 DnexTpuueckre Henu NOCTOSIHHOTO TOKa

IIpakTuuyeckas padora Ne 2
«Pacuer rreKTpuYecKux Ierneil MEeToI0M YKBUBAJICHTHBIX IPE0Opa30BaHMID»
enan:
- 3aKpEMUTh 3HAHUS 110 H3YUYEHHOH TeMe;
- HAYUUTb PACCUHHUTBIBATH OJJICKTPHUYCCKYIO ILCIIb IMOCTOAHHOIO TOKa MCETOAOM 3KBHUBAJICHTHBIX
npeoOpa3oBaHU.

Beinosnus padory, Bel Oyaere:

YMETh:

-IIPOU3BOAUTH PACUYETHI IPOCTHIX SJICKTPUICCKUX ueneﬁ;
-paCCUUTBIBATE MapaMETPhl PA3JIMYHBIX JICKTPUYCCKHUX Hel'[eﬁ U CXEM.

MarepuanbHoe o0ecrieyeHue:
MHCTPYKIMSA K BBIMOJIHEHUIO PAKTHYECKOM pabOTHI.



3aganue:

1. Onpenenuth 00IICe COMPOTHBIICHUE 3aJaHHOM JICKTPUUECKOM LICTTH.

2. OnpenenuTh TOKMA HAMPSDKEHHSI 1 MOITHOCTH B COOTBETCTBHE C MHAWBUAYAIBHBIM 33JJaHUEM Ha
MIPAKTUIECKYIO PaboTy.

Kparkue Teopernyeckue cBeieHUS:
Ha nmpaktuke HauOoibllee  paclpoCTpaHEHHE  INOAYYMIM  JIEKTPUYECKUE  Lenu ¢

KOMGI/IHI/IpOBaHHLIM crocobom COCAMHCHHUA IIaCCUBHBIX JJICMCHTOB. MGTOI[ OKBHUBAJICHTHBIX
npeoOpa3oBaHUM MpHUMEHSETCA AJI pacdeTa peXuMa 3JIEKTPUYECKOH Lemu ¢ OJHUM HCTOYHHUKOM
SHEPrMM M KOMOMHHMPOBAHHOM (CMEIIaHHOW) CXEMOH COEIMHEHHUs IAacCUBHBIX 3JEMEHTOB. Mertoa
SKBUBAJIEHTHBIX IPeoOpa30BaHUIl TakkKe MOXKHO HCIOJIb30BaTh  JJI  YIPOLICHHWS YacTH CIOXHOHN
CXEMBI IIpH pacyeTax ApyruMu Metogamu. CyTb METO/a 3aK/IIOUaeTCs B 3aMEHE BCEX PE3UCTOPOB OJHUM
PE3UCTOPOM C 3KBHBAJICHTHBIM COIPOTUBJICHUEM (PHCYHOK 2.1).
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Pucynok 2.1- CxemMa KOMOMHHPOBAHHOTO COETMHEHUU PE3UCTOPOB

[Tocne mnpeoOpazoBanus cxeMbl 1O 3akoHy OMa JUIsi TIOJIHOM WEMUW MOXHO OIPEACIUTh TOK,
MPOTEKAIOIINN Yepe3 UCTOYHHUK (OOIIMKA TOK), a 3aTEM, BEpHYBIIUCH K UCXOJHOU CXEeMe, ONpPEAeTsSIOTCs
BCE TOKH U HAIPSHKEHUS B DJIEKTPUYECKOM CXEMe.

Ilopsinok BbINOJHEHUS PadOThI:

1. IloBTopuTh KOHCHEKT Jekiui mo Teme «CrnocoObl COeIMHEHHs aKTHBHBIX W IMACCHBHBIX
AJIEMEHTOB 3JIEKTPUUECKUX IeeH MOCTOSHHOTO TOKa».

2. BBINONHUTH pacyeT »>JIEKTPUYECKOM MLENH IOCTOSSHHOTO TOKa METOIOM SKBHBAJIECHTHBIX
peoOpa3oBaHU B COOTBETCTBHUE C 3aJJaHHBIM BapUAHTOM.

Xox pa0doThI:
1. Hageptuth cxemy. BeIsIBUTB CIOCOOBI COETMHEHMS TTACCUBHBIX JIEMEHTOB AJIEKTPUUIECKON 1IEeTIH

IIOCTOSTHHOTO TOKa.
2. BeruncnuTh o0111ee COMPOTHBIICHUE dIIEKTPUIECKOHN IISTIH.
3.0npenenuTs HaIpsHKEHUE, TOK U MOITHOCTh HAa KaXKJI0M PE3UCTOPE.
4. OCyLIECTBUTD NPOBEPKY MPABHIBHOCTH PEIICHUSI.



dopma npeacraBieHus pe3yjabTara:
PaboTa BbIMONHAETCS B TETpaasix UId NPaKTUUYECKUX paloT, coaercs B KOHIE 3aHATUSA B (opme
PELIEHHOM 3a/1a4H.

Kpurepun oneHku:

- OIIEHKA «OTJIUYHO» BBICTABIISCTCS CTYJCHTY, €CJIM PAcUeT BBIIOJIHEH B IMOJTHOM 00bEME, PEIICHUE
oopMieHO ¢ COOJNIIOJICHHEM YCTaHOBJICHHBIX IPABHWJI; CTYIEHT CBOOOJHO BIANEET TEOPETUYCCKUM
MaTepuagoM, 6e30MUO0YHO MPUMEHSIET €ro MIPH PEIICHUH 3a/1a4;

- OIICHKAa «XOPOUIO» BBICTABISCTCS CTYACHTY, €CIM TpPU BBIIOJHCHUW 3aJaHUsS JOIMYIICHBI
HE3HAYUTENIbHBIC OIIMOKH, penieHne OGOPMIICHO C COONIOJCHHEM YCTAHOBICHHBIX TMPABUI; CTYACHT
CBOOOJTHO BJIaJICET TEOPETUICCKUM MaTepPHaIoM, 0€30IMO0YHO IIPUMEHSIET €ro MPH PEIICHUHN 3371ay;

- OIICHKa «YyIOBJETBOPHUTEJIbHO» BBICTABISICTCS CTYJACHTY, €CIIM 3aJaHie BBIIIOJHEHO C
«rpyOBIMU» OITMOKaMHU, perieHre oGopmiIeHo 6e3 COOIOACHHUS YCTAHOBICHHBIX IPABHII;

- OIICHKA «HEY/A0BJIETBOPUTEIbHO0Y BBICTABIISCTCS CTYJCHTY, €CIIU pad0Ta HE BBIIOJHEHA.

Tema 2.3 3aK0HBI MJIEKTPUUECKUX 1ETIEeH MOCTOSIHHOTO TOKA

IIpakTuyeckas padora Ne 3
Pacuer ci0XHOM 2JIEKTPUYECKON LIENU MOCTOSHHOIO TOKA METOJIOM Y3JIOBBIX M KOHTYPHBIX
ypaBHEHUU

easn:

- 3aKpCIMUTDb 3HAHUA 110 H3y‘IeHHOﬁ TEME « 3aKOHBI QJICKTPHUYCCKUX ueneﬁ IMOCTOIHHOI'O TOKa»,

- HAY4YUTh PACCUMUTHIBATH CJIOKHBIE OJJIEKTPHUUECKHE LN METOJOM Y3JIOBBIX M KOHTYPHBIX
YpaBHEHUU

Boinoainus padorty, Bel Oynere:

YMETh:

-IPOU3BOJIUTH PACUEThl POCTHIX IEKTPUUECKUX LEMEN;
-pacCUUTHIBaTh NAPAMETPHI PA3TUYHBIX JIEKTPUUECKUX LEMEN U CXEM.

MarepunanbHoe obecnedeHue:
MHCTPYKLHS K BHIIIOJHEHUIO IPAKTUYECKOM pabOTHI.

3ananmue:
1. OnpenenuTh Bce TOKU B DIIEKTPUUECKOHN IIEMH METOIOM Y3JIOBBIX U KOHTYPHBIX YpaBHEHUH.
2. CocraButh 0ajgaHC MOILIHOCTEM.

KpaTKue TECOPETHYECCKUEC CBCACHUSA:

MeTox OCHOBaH Ha COCTaBJICHWH YpPaBHEHWH MO TIEPBOMY M BTOpOMY 3akoHaM Kwupxroda.
JIOCTOMHCTBOM JTaHHOT'O METO/1a SIBJISETCS €T0 YHUBEPCAIBHOCTD.

ANTOpUTM pacdyera METOI0OM Y3JIOBBIX U KOHTYPHBIX YPaBHEHHN

1) ITpou3BoaBHO BBIOpATh HANpaBJIEHUS TOKOB BO BCEX BETBAX JIEKTPUUECKOM CXEMBbI U yKa3aTh UX
Ha CXeMe.

2) Onpenenuts konudectBo y310B (Ny) u BerBeii (NB) B cxeme.

3) OnpenenuTth KOJIMYECTBO YPaBHEHHMI 110 IEPBOMY U BTOpoMy 3akoHaM Kupxroda.

KonuyectBo ypaBHeHMit o nepsomy 3akoHy Kupxroda onpeznensercs no ¢popmyse
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N;1=Ny-1
KonuuecTBo ypaBHeHuii 1o BropoMy 3akony Kupxroda onpenensercs mo dhopmyse
N2=NgB-(Ny-1)

CyMMapHO€ KOJIMUYECTBO YPaBHEHUH 10JIKHO ObITh PAaBHO KOJIMYECTBY BETBEH (TOKOB) B CXEME.

4) CocTaBUTh CUCTEMY YpPaBHEHHUH 110 MEPBOMY U BTOpoMY 3akoHaMm Kupxroda ans mpousBoiabHO
BbIOpPAHHBIX Y3JI0B U KOHTYpoB. HanpaBnenue 06xo/1a KOHTypa BbIOHpAETCsl MPOU3BOJIBHO.

5) PemuTh mMoNyuyeHHYIO CHUCTEMY YpaBHEHHH JIOOBIM MaTeMaTHYeCKHMM METOJoM. PesymbTarom
pereHust OyJeT onpeielieHne BCeX TOKOB JIEKTPUUECKOM LeIH.

6) Ha cxeme M3MEHUTH HANpaBIEHMSI TOKOB, KOTOPHIE B PE3yJIbTAaTe PEIICHUS CUCTEMbI IPUHSIN
oTpuLaTesIbHOE 3HaueHue. OTpuuareabHOe 3HAYEHHE TOBOPUT O HENPABUIIBHOM BbIOOpE HAIPABICHMS
TOKa B | IyHKTE aaropurMma.

7) BeimonauTh ipoBepky. CocTaBUTh OajlaHC MOIITHOCTH.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. [TOBTOPUTH KOHCIICKT JICKIIUH TI0 TeMe «3aKOHBI AJIEKTPUICCKHUX IENEH ITOCTOSTHHOTO TOKAY.

2. BBIMOIHUTH pacyeT AIEKTPUUYECKON e MOCTOSIHHOTO TOKa METOJOM Y3JIOBBIX U KOHTYPHBIX
YpPaBHEHUU.

Xox pabdoThI:

1. Haueptuth cxemy. OnpeneiauTb KOJIUYECTBO Y3JIOB M BETBEH B LICTIH.

2.YKa3aTh HalpaBJICHUS TOKOB.

3.CocraBuTh CHUCTEMY yYpaBHEHHI 110 3akoHaM Kupxroda u pemmrs ee.

4. CocraBuTh 0aIaHC MOIIHOCTEN U CAENATh BBIBOJ O MPAaBUIBHOCTU PELICHUS.

dopma npeacraBJieHus pe3yabTara:
PaGota BbIMONHSETCS B TETpaAsX Ui MPAKTHYECKUX padOT, claeTcs B KOHIIE 3aHATHSA B dopMme
PEILIEHHOM 3a1a4Hu.

Kpurepuu onenkmn:

- OIICHKa «OTJIMYHO)» BBICTABJISIETCS CTYACHTY, €CIIM pacyeT BBIIOJHEH B MOJHOM 00beMe, pelIeHne
oopMIIEHO € COOJIIOJCHHEM YCTAHOBJIEHHBIX IpPaBWJI; CTYIEHT CBOOOJHO BIAJEET TEOPETUYECKHM
MaTepHuagoM, 6€301K1O0YHO MPUMEHSIET €ro MPH PELIeHUH 3ajay;

- OIICHKa «XOPOLIO» BBICTABISETCA CTYJAEHTY, €CIU MpU BBHINOJIHEHUU 3aJaHMsl JOIYIIEHbI
HE3HAUUTENIbHbIE OLIMOKM, pelieHne o(GopMIIeHO ¢ COONIOJEHUEM YCTAHOBIIEHHBIX NPAaBWI; CTYAEHT
CBOOOJHO BJIaJEET TEOPETUYECKUM MaTepHaIoM, 0€30INO0YHO IPUMEHSET €r0 IPU PELICHUHN 337ay;

- OLCHKA «yIOBJETBOPHMTEJIBbHO» BBICTABISIETCS CTYIEHTY, €CIM 3aJaHH€ BBIIOJHEHO C
«rpyObIMU» omKOKaMH, perieHue opopmiieHo 6e3 coOI0eHNs YCTaHOBIECHHBIX MPABUI;

- OIICHKA «HeY/10BJIeTBOPHUTEJbHO0)» BBICTABIISIETCS CTY/IEHTY, €CM padoTa He BHIMOIHEHA.

Tema 4.3 OOumii cyyail Hepa3BeTBIEHHOH LIEMH IEPEMEHHOI0 TOKa

IIpakTnueckas padora Ne 4
«Pacyer Hepa3BETBIECHHOM JIEKTPUUECKON LTI TEPEMEHHOTO TOKa»

Hean:
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- 3aKpEeNUTh 3HAHMS 10 M3yuyeHHOH Teme «OOmmii ciaydail Hepa3BEeTBICHHOM IIeN MEPEMEHHOTO
TOKa»,
- HAYYUTb PACCUUTHIBATH HEPA3BETBICHHBIC DJIEKTPUYECKHE LIETIH IIEPEMEHHOIO TOKA.

Beinosinus padory, Bel Oyaere:

YMETb:

-IIPOU3BOJUTD PACYETHI IPOCTBIX DJIEKTPUUECKUX LICTIECH;
-pacCUUTHIBATh IAPAaMETPhI PA3JIUYHBIX IIEKTPUYECKUX LIENEH U CXEM.

MarepuajibHoe o0ecnieyeHue:
WHCTPYKIHUSA K BBIMOJIHEHUIO MPAKTHYECKOM PabOTHI.

3aganmue:
1. OnpenenuTh B COOTBETCTBHUE C 3aJJaHUEM TOKU W HAIIPSKEHUS B AJICKTPUIYECCKOM IICTIH.
2. OmnpenenuTh aKTUBHYIO, PEAKTUBHYIO U TOJHYIO MOITHOCTHU JIEKTPUICCKOM LEITH.

Ilopsinok BbINOJHEHHS padOThI:

1. IloBTOpUTH KOHCHEKT JIeKIMH 10 TemMaM «OCHOBHBIE CBEIEHUS O CHHYCOUJAIBHOM
AIIEKTPHUECKOM TOKe», «PacdyeT Hepa3BETBICHHOM 3JIEKTPHUECKON HENH MEePEMEHHOTr0 ToKay, «O0mmid
Cllydail HEpa3BETBIECHHOM LIETIH IEPEMEHHOTO TOKa».

2. BbInmonHUTHE pacueT JJIEKTPUYECKONW LENu IEPEeMEHHOT0 TOKa B  COOTBETCTBHE C
VUHJVBUAYAJIBHBIM 3aJaHUEM.

Xox pabdoThI:
1. HauepTuTte 31EKTPUUYECKYIO CXEMY U YKAXKHUTE BCE TOKU M HAMIPSKCHHUS.

2.B cooTBeTcTBHE C 3aJJaHMEM OIpeNIeIUTe TOK M Bce TpeOyeMble HaNpsKEHUS B AIIEKTPUUECKON
LEIH.

3.IToctpoiiTe B MacmTabe BEKTOPHYIO IUATPaMMY.

4.0npenenuTe aKTUBHYIO, PEAKTUBHYIO U MTOJIHYO0 MOILIIHOCTHU JIEKTPUUYECKON LEH.

dopma npeacraBjeHus pe3yabTara:
Pabota BbIMONHSETCS B TETpaisX Ui MPAKTHYECKUX padoOT, claeTcs B KOHIIE 3aHATHSA B dopMme
PEILLIEHHOW 3a/1a4uu.

Kputepuu onenkmu:

- OIIEHKA «OTJIUYHO» BBICTABIISIETCS CTYJCHTY, €CIIM pacueT BBIIIOJIHEH B MTOJIHOM 00beMe, PeleHue
oopmieHO ¢ COONIIOJICHHEM YCTAaHOBJIEHHBIX IPABHI; CTYIEHT CBOOOJHO BIANEET TEOPETUYECKUM
MaTepuagoM, 6e30InO0YHO MPUMEHSIET €ro MPH PEIICHUH 3a/ay;

- OHOCHKa «XO0pola0» BBICTABIACTCA CTYACHTY, €CJIWM IIPH BBIIIOJHCHUH 3aJlaHUusd JOMYHICHBI
HE3HAYUTENbHbIE OIMIMOKH, pelieHre OGOpPMICHO C COONIOJCHHEM YCTaHOBJIEHHBIX MPABUJ; CTYACHT
CBOOOJTHO BJIaJIEET TEOPETUIECKUM MaTepPHaIoM, 0€30IMO0YHO PUMEHSET eTo MPH PEIICHUHN 3a/1ay;

- OIICHKa «YyI0BJETBOPHUTEJIbHO» BBICTABISIETCS CTYJIEHTY, €CIM 3aJaHie BBIIIOJHEHO C
«rpyOBIMU» OITMOKaMHU, pelieHne ohopmMiIeHO 6e3 COOTIOICHHS YCTaHOBJIEHHBIX MTPABHIT;

- OIICHKA «HeY/A0BJIETBOPUTEIbHO0Y BBICTABIISECTCS CTYJCHTY, €CITU padoTa HE BBIMOJHEHA.

Tema 5.1 Crioco6r1 coennuenus ¢a3 Tpexda3HbIX FTeHEPaTOPOB U MPUEMHUKOB 3JIEKTPUUECKON
SHEPTUU
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IIpakTnueckas padora NeS
Pacuet Tpexda3zHoii aneKkTpuUecKoi 1eny mpyu coequHeHnn (a3 mprueMHUKa 3BE3/101
ean:
- 3aKpEeNuTh 3HaHMs M0 u3ydeHHOH Teme «CrnocoOsl coequHeHus (a3 Tpexda3HbIX TeHEepaTOpOB U
MIPUEMHHUKOB JIEKTPUUECKOU IHEPTUNY,
- HAY4YUTh PACCUUTHIBATh TpeXx(asHble SJIEKTPUYECKUE LENU MPHU COCAMHEHMH (a3 MpHUEeMHHKA
3BE3110M..

Beinosinus patdory, Bel Oyaere:

YMETb:

-IIPOU3BOJUTD PACYETHI IPOCTBIX DJIEKTPUUECKUX LICTIECH;
-pacCUUTHIBATh IAPAMETPhI PA3JIUYHBIX WIEKTPUYECKUX LIETIEH U CXEM.

MarepuajibHoe o0ecnieyeHue:
WHCTPYKIHNSA K BBIOJIHEHUIO IPAKTHYECKOM PabOTHI.

3ananmue:

1. Onpenenuth TUHEWHBIE U (a3HBIC TOKU B 33IaHHOU AJICKTPUUYCCKOM IICTIH.
2. OnpenenuTs MOITHOCTH SJIEKTPUIECKOM LIEMH.

3. [TocTpouTh BEKTOPHYIO TUArpamMMmy.

Ilopsinok BbINOJTHEHHS PadOTHI:

1. IToBTOpUTH KOHCTIEKT JEeKIHil 1o Teme «CrnocoObl coearHenus (a3 TpexdazHbIX TreHepaToOpoB U
MIPUEMHHUKOB JIEKTPUUECKON IHEPTUN.
2. BoimonuuTe pacuer Tpex(da3Hoi MeKTPUIECKOH IIeTH.

Xox pabdoThI:
1.HauepTtuth cxemy. Onpenenurs cxemy coeuHeHus (a3 mpueMHUKa.

2.0npenenutsd (hazHble HaNpsHKEHUs, pa3Hble U JTMHEHHbIE TOKH.
3.IloctpouTs B MaciiTabe BEKTOPHYIO AUArpaMMy.
4.0npenenuTh MOLTHOCTU TpeX(pazHOM IEKTPUUECKOH LIEeTH.

dopma npeacraBjeHus pe3yabTara:
PaGota BbIMONHSETCS B TETpajsxX sl MPAKTUYECKUX padoOT, claeTcs B KOHIIE 3aHATHS B (opme
PEILIEHHOM 3a1a4Hu.

Kputepuu onenkmu:

- OIIEHKA «OTJIUYHO» BBICTABIISETCS CTYJCHTY, €CIIM PacyeT BBIIIOJIHEH B MTOJIHOM 00beMe, PeleHue
oopmieHO ¢ COONIIOJICHHEM YCTAaHOBJIEHHBIX IPABHI; CTYIEHT CBOOOJHO BIANEET TEOPETUYECKUM
MaTepuagoM, 6e301MO0YHO MPUMEHSIET €ro IPU PEIICHUH 3a7a4;

- OIICHKa «XOPOII0» BBICTABJIACTCA CTYICHTY, €CIU TPU BBINOJIHCHUW 3aJaHWs JOITYIICHBI
HE3HAYUTENbHbIE OIMIMOKH, pelieHne OGOpPMICHO C COONIOJCHHEM YCTAaHOBJICHHBIX MPABUI; CTYACHT
CBOOOJTHO BJIaJIEET TEOPETUICCKUM MaTepHaIoM, 0€30IIMO0YHO MPUMEHSIET €T0 MPH PEIICHUH 3a71ay;

- OIICHKa «YyI0OBJETBOPHUTEJIbHO» BBICTABISIETCS CTYJAEHTY, €CIM 3aJaHie BBIIIOJHEHO C
«rpyOBIMU» OITMOKaMHU, pelieHne o(hopmMiIeHO 6e3 COOTIOICHHS YCTaHOBIEHHBIX MTPABUIT;

- OIICHKA «HeY/A0BJIETBOPUTEIbHO0Y BBICTABIISECTCS CTYJCHTY, €CITU padoTa HE BBIMOJHEHA.
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IIpakTnueckas padora Ne6
Pacuer Tpexda3znoii anekTpuuecKkoi 1enu Mpu COeTMHEeHNN (pa3 mprueMHUKA TPEYTOJIbHIKOM

Hean:

- 3aKpeNUTh 3HAHUS 10 U3ydeHHOH TeMe «CrocoObl coennHeHus a3 Tpex(a3HbIX TEHEPATOPOB U
IMPUEMHUKOB IEKTPUIECKON YHEPTHNY;

- HayYUTh PACCUUTHIBATh TpeX(a3Hble AIIEKTPUUYECKHE LIENMU NpPU COCAUMHEHUHU (a3 MpUEeMHHUKA
TPEYrOJIbHUKOM.

Bbinosinus padory, Bel Oyaere:

YMETh:

-IIPOU3BOJIUTH PACUYETHI IIPOCTHIX AJEKTPUUYECKUX LIENEH;
-paCCUUTBIBATh NAPAMCTPLI PA3JIMYHBIX 3JICKTPUYCCKUX neneﬁ U CXEM.

MarepunanbHoe obecrnieyeHue:
MHCTPYKIHSA K BBIIOJTHEHHIO MTPAKTHUECKON pabOTHI.

3ananue:

1. OnpenenuTh TUHEHHBIC ¥ (Pa3HBIC TOKU B 33JaHHOHN 3JICKTPUICCKOM IICTIH.
2. OnpenenauTb MOIIHOCTh SJIEKTPUUECKON IETH.

3. [TocTpouTh BEKTOPHYIO IUATpamMMy.

HOpﬂI{OK BbIIIOJTHCHU A paﬁoTbI:

1. [ToBTOpUTH KOHCTIEKT JieKIH 1m0 Teme «Croco0Osl coenuuenus (a3 Tpexda3HbIx reHepaTopoB U
MIPUEMHHKOB 3JICKTPUUECKOM SHEPTUN».
2. BoinonHuTe pacyer Tpex(a3Hoi 3JeKTPUUECKOH 1IeMH.

Xoa pa6oTsI:
4. Haueptuth cxemy. OnpeaenuTsb cXeMy coeIMHeHus1 (a3 MpUeMHHUKa.

5.0mnpenenuts Gpa3Hble HANPSKEHUS, pa3Hble U TMHEHHbBIE TOKHU.
6.IToctpouTts B MacmTabe BEKTOPHYIO THATPaMMY.
4.0npenenuTh MOIHOCTH TpeX(a3HOM IMEKTPHUUECKON LEeMH.

®DopMa npeacTaBJIeHUs pe3yJbTara:
Pabota BeIMONHSIETCA B TETpaasiX ISl MPAKTHYECKUX padOT, cAAeTCS B KOHIE 3aHATHS B (opme
PELLIEHHOW 3a1a4Hu.

Kputepun onenkn:

- OLICHKA «OTJIMYHO)» BBICTABIISIETCS CTYACHTY, €CJIU PacyeT BBIIOJIHEH B IOJHOM 00bEME, PEIICHUE
oopmieHO ¢ COOJIIOJICHMEM YCTAaHOBJIEHHBIX IpPaBWJ; CTYJIEHT CBOOOJHO BIaJEeT TEOPETUYECKUM
MaTepuagoM, 6e301nO0YHO MPUMEHSIET €ro IPU PEIIEHUH 3ajay;

- OLICHKA «XOPOLI0» BBICTABJIAETCA CTYIAEHTY, €CIM TNpPU BBHINOJIHEHUH 3aJaHMs JOIMYIIEHbI
HE3HAYUTCIIbHBIC OIHI/I6KI/I, peIICHUC 0(1)OpMJ'IeHO (¢ CO6.]'IIOJIGHI/IGM YCTAHOBJICHHBIX ITPaBUJI; CTYACHT
CBOOOJHO BJIaJ€eT TEOPETUUECKUM MaTepHajoM, 0€30IMO0YHO MPUMEHSET ero MPH PEeLIeHUH 3a/ay;

- OLIEHKa «ydOBJICTBOPUTEJIBHO» BBICTABISETCA CTYAEHTY, €CIM 33JaHUE BBIIOJIHEHO C
«rpyOBIMU» omMOKamHu, petieHre ohopMiaeHo 6e3 CoOI0ICHHS YCTaHOBICHHBIX PABIUIT,;

- OLICHKA «HeY/10BJIeTBOPHTEIbHO)» BBICTABIISIETCS CTYIEHTY, €CIM pa0oTa He BBINIOIHEHA.

14



Tema 6.1 OCHOBHbBIE METPOJOTHYECKUE MTOHATHUS

[IpakTrueckas padota No7
«Pacyer norpemHocTen N3MEPEHUs»
Hean:
- 3aKpENUTDb 3HAHUSA 110 U3y4EHHOU TeMe «OCHOBHBIE METPOJIOTUUECKHUE IOHATUSAY;
- HAy4UTb PACCYUTHIBATH ITOTPEIIHOCTH U3MEPEHUM.

Bbinosinus padory, Bel Oyaere:

YMETh:

-CHUMaTh  [IOKa3aHWs W  I[I0JIb30BATbCA  DJIEKTPOU3IMEPHUTENbHBIMU  MpuboOpamMu U
MPUCTIOCOOICHUSAMU;

-paCCUUTBIBATh NAPAMCTPLI PA3JIMYHBIX 3JICKTPUYCCKUX ueneﬁ U CXECM.

MarepunanbHoe obecrnieyeHue:
MHCTPYKIHSA K BBIIOJTHEHHIO TPAKTHUECKON paboTHI.

Kparkue TeopeTnueckue cBeeHHA:

[lorpemiHOCT, M3MEpPEHUH — OTKIOHEHUE pe3yJibTara H3MEpPEHUss OT HCTUHHOIO 3HA4YCHUS
HU3MEPAEMOI BETUYUHBI.

Pe3ynbrar u3mepeHus — HEKOTOpOe YHUCIO0, MPUHATOE ISl JAaHHON (PU3MUECKON BETUYHMHBI €AMHHII,
JIArOIIee KOJTMYCSCTBEHHYIO HH(POPMAIHIO O CBOMCTBAX M3MEpsieMoi (pU3NIeCKON BETHUNHBI.

HctunHoe 3HaueHre PU3NUECKON BEIMYMHBI — 3HAUYCHHUE, UJCAIbHO OTpakarollee B Ka4eCTBEHHOM
Y KOJIMYECTBEHHOM OTHOIICHUSX COOTBETCTBYIOIIEE CBOWCTBO TAHHOTO (PU3NYECKOTO OOBEKTA.

JleiicTBuTEenbHOE 3HaUCHUE (DPU3HUECKON BEIMUMHBI — 3HAYCHHUE, OMPEICTICHHOE IKCIIEPUMEHTAIBHO
Y HACTOJIBKO MPUOIMKAIOIIEECs K MICTUHHOMY, YTO MOKET OBITh UCIIOJIb30BAaHO BMECTO HETO.

[To ¢popme npeacraBaeHus pa3InyaroT CIEAYOLUNE BUAblI HOTPEIIHOCTEM:

1.AGconroTHas MOTPEIIHOCTh —— BEJIMYMHA paBHAs PA3HOCTH MEXAYy H3MEpPEHHbIM Ay U
JEHCTBUTENBHBIM Ag 3HAYECHUSIMU U3MEPSEMOI BETMUYUHBI.

AA = Ay — Ao,
2. OTHOCI/ITCJ'ILHa}I MOrpCIIHOCTDb
=24 100
AO
3.HpI/IBeI[CHHaSI MOrpeIIHOCTDb
y=-2 100,
MAX

/1€ Ayax- TPEIET UBMEPEHHUSI CPEJICTBA U3MEPEHHS.

HpI/IBeI[eHHaH OOrp€IHOCTb  JJIA OOJIBIINHCTBA OJICKTPOTEXHUYECKNX CPCACTB HN3MCPCHUMA
oTpeeNseT Kjlacc TOUHOCTH Mpuodopa.

Uwucma, yka3pIBaroniue KIacC TOYHOCTH mpubopa Yo, 0003HAYAOT HAMOOJBIIYIO TOMYCTHMYIO
MIPUBEICHHYIO TIOTPEUTHOCTh B MPOLIEHTAX, T.€. MPH HOPMAIBHOM SKCIUTyaTallid MaKCUMaTbHOE 3HAYCHHE
HpHBeJIeHHOﬁ MOrp€ITHOCTHU HE JOJIXKHO IMPEBBIMIATE KJIACC TOYHOCTH.
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3amanmue:

1. Pemuts 3a1a4u Ha OmpeieieHHe MOTPEIIHOCTE H3MEPEHUS B COOTBETCTBHUE C MHANBHUAYAIbHBIM
3a/IaHHEM.

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. IToBTOpUTH KOHCIIEKT JEKLUH 110 TeMaM «OCHOBHBIE METPOJIIOTMUECKUE TTOHSTHSL.

2. PemuTh 3amaun.

3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

Xon paboThr:
1.ITpounTaiite ycnoBus 3a7aud U COCTaBbTE IaHO 33a4H.
2.PemuTh 3a1auu Ha ONPEICIICHUE MTOTPEIIHOCTEH U3MEPEHUSI.

dopma npeacTaBieHns pe3yJabTara:
PaGota BbIMONHSETCS B TETpaisaX Ui MPAKTHUYECKUX padoOT, claeTcss B KOHIIE 3aHATUA B dopMme
PELIEHHOM 3a1a4u.

Kpurepun onenkmn:

- OLICHKA «OTJIMYHO)» BBICTABJISIETCS CTYACHTY, €CJIM PAacyeT BBIIIOJHEH B IIOJHOM 00beMe, pelIeHue
oopmieHo ¢ CcoOONMOJCHHEM YCTAaHOBJIEHHBIX IPABHI; CTYIEHT CBOOOJHO BIANEET TEOPETUYECKUM
MaTepHuaioM, 6€301K1O0YHO IPUMEHSIET €ro MPpH PEeLICHUH 3ajiay;

- OILICHKa «XOPOLIO» BBICTABIIAETCA CTYJIEHTY, €CJIM IMpPU BBINOJIHEHUU 3aJaHUs JIOMYIIECHbI
HE3HAUUTEJIbHbIE OLIMOKM, pelieHne o(GOopMIIEHO C COOIIOJEHUEM YCTAHOBIIEHHBIX IPAaBHJ; CTYIEHT
CBOOO/IHO BJIaJI€€T TEOPETUYECKUM MaTepUaioM, 0€301IMO0YHO IPUMEHSET €ro MpHU PELICHUH 3a/1ay;

- OLIEHKa «ydOBJIETBOPUTEJIbHO» BBHICTABISETCA CTYAEHTY, €CIM 3aJaHHe BBIIOJIHEHO C
«rpyObIMIY» ommOKamHu, perieHne ohopMiIeHo 6e3 COOI0ICHHS YCTaHOBICHHBIX MTPABUIT,

- OLICHKA «HeY/10BJIeTBOPHUTEJbHO» BbICTABIISIETCS CTYIEHTY, €CIM padoTa He BHIIOIHEHA.

Tema 6.2 lI3Mepenue 31eKTpUYECKUX BETUUUH

IpakTuyeckas padora Ne8
Pacmmpenue npenenoB u3MepeHus: aMIepMeTpoB
enan:
- 3aKpETUTh 3HAHMS 0 H3Y4eHHOI TeMe «/3MepeHus 3IeKTPUIECKUX BETHYHH Y,
- HAYYUTH paCCUUTBIBATh NOTPCIIHOCTH U3MEPCHHUU.

Borinoainus padorty, Bol Oynere:

YMETh:

-CHUMAaThb II0Ka3aHuAa n I10JIB30BaThCA QJICKTPOU3SMEPUTCIIbHBIMHU HpI/I60paMI/I u
MPUCTIOCOOTICHUSIMH;

-pacCcYUTHIBaTh NAPAMETPHI PA3TUYHBIX JIEKTPUUECKUX LEMEN U CXEM.

MarepunanbHoe obecnieyeHue:
MHCTPYKLUS K BHIIIOJTHEHUIO IPAKTUYECKOM pabOTHI.
Kparkue TeopeTuueckue cBeJeHHA:

Jnst pacmMpeHus IpenesioB U3MEPEeHHUsl aMIIepMETPOB, MpelHa3HAUYeHHBIX IS paboThl B LEMAX
MIOCTOSIHHOTO TOKa, MX BKJIIOYAIOT B IIeNb MHapaienbHo WyHTy. [Ipu 3TOM uepe3 mpubop mpoxoaut
TOJILKO YacTh U3MEPSEMOro TOKa, 0OpaTHO MPONOPIHOHANIBHAS €r0 CONPOTUBIEHHIO R A. Bosbmas yacte
|x 3TOTO TOKA MPOXOIUT Yepe3 WyHT. [Ipubop u3MepseT najgeHue HaNpsHKEHHUs Ha IIYHTE, 3aBUCALIEE OT
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MPOXOAAIIET0 Yepe3 HIYHT TOKa, T. €. UCIOJb3yeTcsl B KauecTBe MWUIMBoJbTMeTpa. lllkama mpubopa
rpaxyupyercs B amriiepax. 3Has cOnpoTuBlieHHs mpubopa Ra m mryHta Ry MoxHO mO TOKY 4,
¢bukcupyemMomy npudbOpoM, ONpeAETUTh U3MEPSIEMbIH TOK:

=1, (RA"‘RW)/RW =1Iyn

rae n = I/Ix = (Ra + Ry)/Ry — xoaddurtuent myatuposanus. CONpOTUBIEHHE IIYHTA, HEOOXOIUMOE
U1 U3MEpEeHus ToKa I, B n pa3 Oosbiiero, 4em Tok mpudopa I,

R, = Ra/(n-1)

KOHCTpYKTHBHO NIYHTHI JUOO MOHTHUPYIOT B KOpIyc npuOopa (ImyHTH Ha TOkH 10 50 A), nmu6o
YCTaHABIIMBAIOT BHE €r0 W COCAMHSAIOT C mpubopom mpoBomamu. Ecinm mpubop mnpemaHasHaueH yis
MOCTOSTHHOM paboThI C IIYHTOM, TO IIKajia €ro TPalyHpyeTcsl Cpa3y B 3HAYCHHUSIX M3MEPSEMOI0 TOKa C
ydeToM Kod((UIIMEeHTa NIYHTUPOBAHHUS W HHUKAKUX PACUYETOB JUISI ONPEICICHUS TOKA BBITIONHSATH HE
TpeOyercs. B cimydae npuMeHeHHs HApyXHbBIX (OTACIBHBIX OT MPHOOPOB) IMIYHTOB HAa HUX YKa3bIBAIOT
HOMHUHAJIBHBIA TOK, Ha KOTOPBIH OHM pAcCCUMTAHBl, M HOMHHAIHLHOC HANpPSHKEHHE HA 3aXKHUMax
(xanmuOpoBanHble myHTHI). [IlyHTH mogOMUparoT k mpubopaM Tak, YTOOBI P HOMUHAJIHLHOM HAIPSHKEHUU
Ha 32KMMax IIyHTa CTpelKa MpuOopa OTKIOHSIACH HAa BCIO mKamry. ClemoBaTenbHO, HOMHHAJIHHBIE
HaNPSHKCHUS IPUOOPA U IIYHTA JIOJDKHBI OBITh OJJAHAKOBBIMH.

J1J1st TOTO 94TOOBI TOBHIIICHUE TEMIIEPATYPHI IIYHTA IPU IPOXO0XKJICHUU IO HEMY TOKA HE OKa3bIBAJIO
BIVMSIHMS HAa TIOKa3aHUs TPUOOpA, IIYHTHI H3TOTOBJIIOT W3 MAaTEPHAJIOB C OOJIBIIMM YACIbHBIM
COIPOTHUBIICHUEM U MAJIBIM TEMIIEPATYPHBIM KO3 uimeHToM (KOHCTaHTaH, MAHTaHUH, HUKEIUH U TIp.).
Jlnsi yMCHBIICHUS BIIMSHHS TEMIIEPAaTyphl Ha IOKa3aHUs aMIlepMeTpa MOCJICIOBATEIbHO C KaTYIIKON
npubopa B HEKOTOPBIX CIIyYasX BKIIOYAOT J00ABOYHBINM pPE3UCTOP M3 KOHCTAHTAaHA WIH JPYTroro
oIoOHOTO MaTepHala.

Jlisi  BKJIFOUEHHS] DJIGKTPOM3MEPHUTENBHBIX MPHOOPOB B IEMH TEPEMEHHOTO TOKa CIIy)XaT
HM3MEPUTENIbHBIE TpaHC(HOPMATOPHI, oOecrieurBaromre 0€30MacHOCTh OOCITYKUBAIOIIETO MEepCoHaNa MpU
BBITIOTHEHUHM  JJICKTPUYECKUX  M3MEPEeHHUH B  IEMsIX BBICOKOTO  HampshkeHUs.  BxiroueHue
ANEKTPOU3MEPHUTEIHHBIX MTPUOOPOB B AT IeNHU 0e3 TaKuX TPaHCHOPMATOPOB 3aIPEINASTCs MPaBUIIAMH
TexHuku Oe3omacHocTu. Kpome Toro, wusmepurenbHble TpaHCHOPMATOPHI PACIIUPSIIOT MPEAEIbI
HU3MEpEeHUs IPUOOPOB, T. €. TIO3BOJISIOT U3MEPATH OOJIBIINE TOKH U HAPSHKEHUS C TIOMOIIBIO HECIIOKHBIX
puOOPOB, PACCUUTAHHBIX JJI1 U3MEPEHUS MaJIbIX TOKOB U HAMPSKEHUH.

Tpanchopmarop TOka CIYKHT I TOJKIIOYCHHUS aMIIEPMETPOB M JIPYTHX MPUOOPOB, KOTOPHIE
JOJKHBI pearupoBaTh Ha MPOTEKAIOIINUN MO LEMU MepeMEHHBIH TOK. Ero BBHIMOMHSIOT B BUJE OOBIYHOTO
JBYXOOMOTOYHOTO TIOBBIIIAIOMIETO TpaHC(hOpMATOpa; MEPBUYHYI0 0OMOTKY BKIIFOYAIOT MOCIIEIOBATEIHHO
B I[ENb U3MEPSIEMOT0 TOKa, K BTOPUYHON 0OMOTKE MOAKIIOYAI0T aMIIePMETP.

Tak Kak CONMPOTUBICHHUE OOMOTKH aMIIepMETPa, MOIKIIF0YAaeMOro K TpaHC(HOpMAaTOpy TOKa, OOBITHO
Majio, TpaHchOpMaTop MPaKTUYECKH PadOTaeT B PEKHUME KOPOTKOTO 3aMbIKaHUSA, U C JOCTATOYHOM
CTENEHBIO TOYHOCTH MOXKHO CUMUTaTh, 4YTo TOKM I; u I, mpoxozsmiue mo ero oomMoTkam, OyayT oOpaTHO
MIPOTOPIIMOHANIBHBI YUCITY BUTKOB W1 U W2 3TUX OOMOTOK, T.€.

|1/|2 :W1/W2: n
CrnenoBarenbHO, MOJOOpPaB COOTBETCTBYIOIIMM OOpa3oM YHCIO BHUTKOB W 1 U W 2 OOMOTOK
TpaHcpopmaTopa, MOKHO U3MepATh Ooublne TOKU [1, mpormmyckas yepes 3JeKTPOu3MEpPUTENbHBIN MPUOOp

majble Toku . Tok I3 Moxer OBITH IIpu 3TOM ONPCACIICH YMHOXCHUCM U3MECPCHHOTI'O BTOPUYHOI'O TOKA I
Ha BCJIMYUHY N.
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3aganue:

1. PemmThs 3aaun Ha OIpeNENIEHUE COMPOTHUBICHUS WHIYHTa, KO3((UIMEeHTOB TpaHCHOpMaLIUU
TpaHc(hOpMaTOPOB TOKA B COOTBETCTBHE C MHUBHUIYAJIbHBIM 33/1aHUEM.

Ilopsinok BbINOJIHEHUSI PadOThI:

1. IToBTOpUTH KOHCHEKT JEKIMH 10 TeMaM «3MepeHue 2IeKTPUUECKUX BEeIIUYUH.

2. Pemuts 3amaum.

3. OTBEeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI

Xox padoThI:

1.IIpounTaiiTe ycioBus 3aja4i U COCTaBbTE JAHO 3aJa4H.

2.Pemmmth 3agauu Ha OIpEJENIEHUE CONPOTUBIEHUS ILIYHTa, KO3(G(GUIMEHTOB TpaHchopMaluu

TpaHchopMaTopoB TOKA.

®opma npeacraBjIeHUs pe3ybTara:

Pabora BbIMONHAETCS B TETpaasx UIA NPAaKTUYECKUX paldoT, craeTrcs B KOHLE 3aHATUSA B (opme
PELICHHOM 3a/1a4Hu.

Kpurepun oneHku:

- OLICHKA «OTJHMYHO» BBICTaBJISIETCS CTYICHTY, €CJIM PacyeT BHITIOJIHEH B TIOJTHOM 00bEMeE, PEIICHHE
oopmIIeHO ¢ COOIOJICHHMEM YCTAaHOBJICHHBIX IPABWI; CTYAEHT CBOOOJHO BIAJEET TEOPETUYECKUM
MaTepuaaoM, 6e30MUO0YHO MPUMEHSIET €ro MIPH PEIICHUH 33719,

- OIICHKa «XOPOILNO0» BBICTABIAETCA CTYICHTY, €CIU TMpPU BBHINOJIHEHUU 3aJaHHs OIMYIIECHbI
HE3HAYUTCIIbHBIC OHII/I6KI/I, pemicHuc O(l)OpMJ'IeHO C CO6JHOIIGHI/IGM YCTAHOBJICHHBIX IIPpaBUJI; CTYACHT
cBOOO/IHO BJIaJIe€T TEOPETUUYECKUM MaTepUaIoM, 0€30ITMO0YHO IPUMEHSIET ero MPU PELICHUH 3a/1a4;

- OLIEHKa «YAOBJIETBOPUTEJIbHO» BBICTABISCTCS CTYICHTY, €CIIM 3aJaHUE BBIMOJHEHO C
«rpyOBIMUY ormrOkamu, pemieHue opopmiieHo 6e3 coOTI0eHHs YCTAaHOBICHHBIX TIPABUIT,

- OLICHKA «HEeY/0BJIETBOPUTEIbHO0Y BBHICTABISIETCSA CTYACHTY, €CJIM padoTa HE BBIIOIHEHA.

IIpakTnyeckas padora Ne9
Pacmmpenue npenenoB u3MepeHus BOJIbTMETPOB

enan:
- 3aKpEMNUTh 3HAHUS N0 U3yUYEHHOH TeMe «/3MepeHus AIeKTpUYECKUX BEIHYNH,
- HAYYUTb PACCUUTHIBATH ITOIPEITHOCTH U3MEPEHUN.

Borinoinus padorty, Bel Oynere:

YMETh:
-CHUMaTh  MIOKa3aHWsT W I[IOJIb30BATbCA  DJEKTPOU3MEPUTENbHBIMU  HpUOOpaMH U
MIPUCTIOCOOTICHUSAMH;

-paCCUUTBIBATD IAPAMETPHI PA3JIMYHBIX 3JICKTPUYCCKUX LIEIIEH U CXEM.

MarepunanbHoe obecnedeHue:
KoHcnekT neknuii, MHCTPYKIHUS K BHIIOJHEHUIO IPAaKTUYECKOM paboThl, pabouast TeTpab.

Kparkue Teoperudeckue cBeleHUs:
JIr000i1 m3MepUTETBHBIN MPUOOP XapaKkTepU3yeTcs mpeaenom n3Mepenuid. [Ipeaenom nsmepenus
Ha3bIBAETCS HAUOOJIbIIIEe 3HAUCHNE U3MEPSIEMON JaHHBIM MPUOOPOM BETUUYHHEI. J{J1s paciimpeHus

npeaciioB USMEPECHUA BOJIBTMETPOB IIPUMEHATOTCSA HO6aB0qHBIe COIIPOTUBJICHM, BKIIFOYaCMBIC
MOoCJICA0BATCIIBHO C BOJIBTMCTPOM.
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[Ipu pacmmpeHun npeaena u3MEPEHHs B N pa3 pacueT 100aBOYHOTO COMPOTUBICHHUS
OCYIIECTBIISIETCS 110 hopMyIie

R, =R,-(n-1).

I[HH paciupCHud MpCeaAcioB HU3MCPCHHA BOJIBTMETPOB MNEPpECMCHHOI'O TOKa IMPUMCHAIOT
TpaHcopMaTop HAIPSHKCHUS.

Tpancdopmarop HampsDKEHHSI CIY)KUT JJIsl MOJAKIIOYEHHS BOJBTMETPOB M APYrHX MPUOOPOB,
KOTOpbIEC JOJDKHBI pearupoBaTh Ha HampspkeHue. Ero BBIMOTHSIOT, KaK OOBIYHBINA JBYXOOMOTOYHBIH
MOHMKAIOIIUHN TpaHc(HOpMaTOp: MEPBUUHYIO OOMOTKY MOJKIIIOYAIOT K JIBYM TOYKaM, MEXIY KOTOPBIMH
TpebyeTcsi M3MEpPHUTh HANpsDKCHHWE, a BTOPHYHYI0 — K BOJBTMETpY. Ha cxemax H3MepHTEIbHBIN
TpaHchopMaToOp HAPSHKEHHS H300paXxaroT Kak 0ObIuHBI. Tak Kak CONMpOTHUBICHHE OOMOTKH BOJBTMETPA,
MOJIKJII0YaeMOro K TpaHc(hopMaTopy HampsDKEHHs, BEIHKO, TpaHC(HOPMATOP MPAKTHYECKH paboTacT B
PEKUME XOJIOCTOrO X0/Ia, ¥ MOXHO C JIOCTATOYHOM CTEIEHBIO TOYHOCTH CUMTATh, 4TO HampspkeHus Uy u
U, Ha MepBUYHON U BTOPHYHON OOMOTKaxX OymyT MPSAMO MPOMOPIUOHAIBHBI YUCIY BHTKOB W1 H W 2
obenx 0OMOTOK TpaHchopMaropa, T. €.

U1/U2:W1/W2: n

Takum 006pa3oM, o J00paB COOTBETCTBYIOIICE YHCIO BUTKOB W1 U W 2 OOMOTOK TpaHchopmaropa,
MOYKHO HM3MEPSATh BBICOKHE HAINpPSDKCHUS, IMOJaBas Ha SJIEKTPOM3MEPUTEIBHBIA MPHOOp HEOOJbIINE
HaIIps>KCHUA.

Hanpsioxenne U; MokeT ObITH ONpeAeneHO YMHOKEHHEM H3MEPEHHOTO BTOPUYHOTO HAMpPsKEHUS
U, Ha ko3¢ dunuent tpanchopmamnuu Tpaacopmaropa n.

BosibT™MeTpBI, TpeHa3HAaYCHHBIC Uil TOCTOSHHOW Pa0OThI ¢ TpaHcopMaTopamu HAIPSIKCHUS,
TpagyupylOT Ha 3aBojle C ydeToM Kod(ddummeHnra TpaHchopMmammmu, W 3HAYCHHUS H3MEPSIEMOTO
HATPSHKCHUS MOTYT OBbITh HETIOCPEACTBEHHO OTCYMTAHBI TIO IIKaJie Mproopa.

Jlnsi TpefoTBpaIIeHUsT OMACHOCTH IMOPAKEHHUS OOCITYKHMBAIOIIETO IEePCOHANA SJICKTPUIECKUM
TOKOM B ClIydae MOBPEXKICHHS W30JIAIUH TpaHCcPopMaropa OJIUH BBIBOJ €ro BTOPUYHOH OOMOTKH U
CTAJILHOM KOKYX TpaHchopmaTopa JOHKHBI OBITh 3a3¢MJICHBI.

3ananne:

1. PemnTh 3amauM Ha omnpezeseHHE A00aBOYHOTO CONPOTUBIICHUS, COMNPOTHUBICHUS IIYHTA,
Ko3(¢(dULMEeHTOB TpaHcpopMalMu TpaHC(HOPMATOPOB TOKA U HANPSIKEHUS B COOTBETCTBUE C
WHIVBUAYAJIBHBIM 33aHHEM.

Ilopsinok BbINOJIHEHHS padOThI:

1. IToBTOpUTH KOHCIIEKT JEKIUH 110 TeMaM «V3MepeHue 3JeKTpUUeCKUX BEITUUUHY.

2. Pemuth 3amaqn.

3. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI

Xox padoTsI:

1.ITpounTaiiTe yCcIOBHS 3a1a4l U COCTABbTE IAHO 3aJa4U.

2.Pemmth 3amaud Ha ompeneneHue J100aBOYHOTO COINPOTHUBIIEHUS, CONPOTUBIIEHUS IIYyHTA,

k03¢ HULIHEHTOB TpaHCPOpMAaIK TPaHCPOPMATOPOB TOKA U HATIPSKEHHUSL.

dopma npeacraBjIeHus pe3yabTara:

PaGota BbIMONHSETCS B TETpajsx ISl MPaKTHYECKUX padoOT, claeTcs B KOHIE 3aHATHS B (opme
PELLIEHHOM 3a1a4Hu.

Kpurepun onenkmn:

19



- OIICHKA «OTJIMYHO)» BBICTABIISIETCS CTYACHTY, €CIIM PAacyeT BBIIIOJHEH B MOJHOM 00beMe, pelIeHne
oopMieHO ¢ COONIIOJICHHMEM YCTAaHOBJICHHBIX IPABHJI; CTYIEHT CBOOOJHO BIANEET TEOPETUYCCKUM
MaTepHuagoM, 6€30IHUO0YHO MPUMEHSIET €ro MPH PELICHNUH 331a4;

- OIICHKa «XOPOIIO» BBICTABISCTCS CTYACHTY, €CIM TpPU BBIIOJHCHWW 3aJaHUs JOIYIICHBI
HE3HAYUTENIbHBIE OIIMOKH, peuieHne o(GopMiIeHO C COONIOJEHHUEM YCTAaHOBIIEHHBIX IPABHJ; CTYIEHT
CBOOOJTHO BJIAJICET TEOPETUICCKUM MAaTEpPHaIoM, 0€30IIMO0YHO MMPUMEHSIET €ro MPH PEIICHUH 3a71ay;

- OILIGHKAa «yAOBJIETBOPUTEJIbHO» BBICTABISCTCA CTYIEHTY, €CIM 33JaHUEe BBIIOJIHEHO C
«rpyOBIMU» OITMOKaMHU, pelIeHre 0(hOopMIICHO O€3 COOIIIOICHHS YCTaHOBJIEHHBIX MTPABUIT;

- OIICHKA «HeY/10BJIeTBOPUTEIbHO0)» BBICTABIISIECTCS CTYICHTY, €Il padoTa He BHIOIHEHA.

IIpakTnyeckas padora Nel0
W3yuenre npuOOpPOB U METOJIOB U3MEPEHUS MOLTHOCTH

ean:
- 3aKpEIUTh 3HAHUS 110 U3yUYEeHHOH TeMe «3MepeHus AIIeKTPUUECKUX BETHYHUHY,
- HAYYUTb U3MEPATH MOIITHOCTL B 3JICKTPUYCCKUX LCIAX PA3JIMYHBIMHA MCTOAAMU.

Boinosinus padorty, Bel Oynere:

YMETh:

-CHUMAaThb IIOKa3aHus n I10JIB30BaThCA QJICKTPOU3SMEPUTCIIbHBIMHA HpI/I60paMI/I n
MIPUCTIOCOOTICHUSIMH;

-pacCUUTHIBATh MapaMETPhl PA3TUYHBIX ANEKTPUUYECKUX LIETIEH U CXEM.

MarepunanbHoe obecrniedeHue:
MHCTPYKLHS K BBIIIOJHEHUIO IPAKTHUECKON pabOTHI.

KpaTRne TCOPETHYECCKUEC CBCACHUSA

3ananne:

1. U3y4uTh METOIbI U3MEPEHNS MOIHOCTH B DJIEKTPUUYECKUX LIETISAX.

2. PemmTh 3aaun Ha onpeAeNeHUe MOTPEHIHOCTH MPH U3MEPEHUH MOIIHOCTU B 3JIEKTPHUYECKHUX
LEensX.

Ilopsinok BbINOJHEHHS padOThI:

1. IToBTOpUTH KOHCIIEKT JEKIUH 10 TeMaM «3MepeHus 3JIeKTPUYECKUX BETUUUHY.

2. U3yunTh METO/bI U3MEPEHUS MOIIIHOCTH.

3. Pemutsb 3a1a4m COrJIACHO BApUAHTY.

3. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

Xoa paGoTsI:

1. U3yunTh METOIBI U3MEPEHUS MOILIHOCTHU

2.ITpounTaiite ycoBus 3a7aud U COCTaBBTE JIAHO 3a/1a4H.

3.Pemmuth 3amaun Ha ompeseNneHUE MOTPEIIHOCTH MPU HU3MEPEHUU MOIMHOCTU B IIIEKTPUYECKHUX

LETISX.

dopMa npeacTaBJIeHus pe3yJbTara:

PaGota BbImonHSETCS B TETpaisgxX Ul MPaKTHUYECKUX padoOT, claeTcsl B KOHIIE 3aHATHSA B dopMme
PELLIEHHOM 3a1a4Hu.

Kpurepun onenkmn:
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- OIICHKA «OTJIMYHO)» BBICTABIISIETCS CTYACHTY, €CIIM pacyeT BBIIIOJIHEH B IIOJIHOM 00bEMe, pPelIeHne
oopMieHO ¢ COONIIOJICHHMEM YCTAaHOBJICHHBIX IPABHJI; CTYIEHT CBOOOJHO BIANEET TEOPETUYCCKUM
MaTepHuaioM, 6e30KrO0YHO MIPUMEHSIET €ro MPH PELICHUHU 3a7ay;

- OIICHKa «XOPOIIO» BBICTABISCTCS CTYACHTY, €CIM TpPU BBIIOJHCHWW 3aJaHUs JOIYIICHBI
HE3HAYUTENIbHBIE OIIMOKH, peuieHne o(GopMiIeHO C COONIOJEHHUEM YCTAaHOBIIEHHBIX IPABHJ; CTYIEHT
CBOOOJTHO BJIaJICET TEOPETUICCKUM MaTepPHaIoM, 0€30IMO0YHO IIPUMEHSIET €ro MPH PEIICHUHN 3a71ay;

- OILIGHKAa «yAOBJIETBOPUTEJIbHO» BBICTABISCTCA CTYIEHTY, €CIM 33JaHUEe BBIIOJIHEHO C
«rpyOBIMU» OITMOKaMHU, pelieHre ohopmMiIeHO 0e3 COOIIOACHHS YCTaHOBJIEHHBIX MTPABUIT;

- OIICHKA «HeY/10BJIeTBOPUTEIbHO0)» BBICTABIISIECTCS CTYICHTY, €Il padoTa He BHIOIHEHA.

Pa3znesn 8 OCHOBEI 2JIEKTPONIPUBOJIA

IpakTnyeckas padora Nell
«M3ydeHue annaparoB yIupaBICHUSI»
Hean:
- 3aKpENUTDh 3HAHUS 110 U3YYEHHOU TeMe «DIEKTPUUECKUI IPUBOIY;
- U3yYUTh KOHCTPYKLIMIO U IPUHIMI JEHCTBUS SJIEKTPUUECKHX allapaToB YIIPABICHUS,
- Hay4uThb BbIOUpATh 3JIEKTPUUECKUE alllapaThl yIpaBICHUS;
- U3y4YUTh TUIIOBBIE CXEMBI YIIPABICHUS dJICKTPUUECKUMU ABUTATEISIMHU.

Beinosinus padorty, Bel Oynere:

YMETB!

-[IPaBWJIbHO JKCIUIyaTUPOBaTh 3JIEKTPOOOOPYIOBAaHHE M MEXaHM3Mbl IE€peJadd JABHIKEHHS
TEXHOJOTHUYCCKUX MAIIMH W allllapaToB,

-BBIOMPATD AIIEKTPUUYECKHE, HIIEKTPOHHBIE TPHOOPHI U 3JEKTPOOOOPYIOBAHUE;

MarepunanbHoe obecneyeHue:
Koncnekt nekuuii, HHCTPYKIUS K BBITOJTHEHUIO IPAKTUIECKON paboThl, paboyasi TeTpajb.

3ananmue:
1. V3y4uTh KOHCTPYKIIUU U TPUHIUN paOOTHI SJIEKTPUUECKUX aIIapaToB.
2.BpI0paTh 2JIeKTpUYECKHE aImapaThl B COOTBETCTBUE C 3a/JaHUEM.

Ilopsinok BbINOJHEHHS padOThI:

1. IIoBTOpUTH KOHCIIEKT JEKIUH 10 TeMaM «OCHOBBI AIEKTPOIPUBOAY.

2. 3y4uTh KOHCTPYKIIMU U IPUHLIUI PAOOTHI JIEKTPUUECKUX alapaToB.

3. OcymecTBUTh BBIOOP IEKTPUUYECKUX aIIapaTOB B COOTBETCTBHUE C 3aJaHUEM.
4. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.

Xoa paGoTsI:
1. M3y4nTh KOHCTPYKLIHMIO KOHTAKTOPOB IOCTOSTHHOTO U IEPEMEHHOT'0 TOKa.
2.M13y4nTh KOHCTPYKIIMIO MAarHUTHOTO MTyCKAaTEIs.

3.B TETpaar IJIA IMMPAKTUICCKUX pa60T 3aII0OJTHHUTDH Ta6n1/1uy N OTBETHUTH HAa KOHTPOJIBHBIC BOIIPOCHI.

Tabnuua 5.1.- DnexTpuyeckue anmnaparsl ynpaBieHUs

HasBanue OCHOBHBIE 2JIEMEHTEI YIro Haznauenue OcHOBHbIE TapamMeTpsl
JIEKTPUIECKOTO KOHCTPYKIIUH 3EKTPUIECKOTO JIEKTPUUECKOT0 anmapara
anmapara EKTPUYECKOT O anmnapara
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amnmapara

4.0cy11ecTBUTH BBIOOD JIEKTPUUECKUX allllapaToB B COOTBETCTBHE C 33/1aHUEM.
5.0TBeTHTh Ha KOHTPOJILHBIC BOTIPOCHI.
6.3amuTuTh padoTy.

®dopma nmpeacTaBJieHus] pe3yJbTara:
PaGora BBINONHSETCS B TETPAAsAX Ul NMPAKTHYECKUX pabOT, coaeTcs B KOHIEC 3aHATHSA B (opme
oTYeTa 10 MPAaKTUIECKOH padore.

Kpurtepuu onenku:

- OIICHKA «OTJIMYHO)» BBICTABIISICTCS CTY/CHTY, €CIIM OTYET O BBHIMOJHEHUH MPAKTHYECKONH pabOThI
BBINOJIHEH B TOJIHOM 00beMe, TabJuIla 3amojHeHa MPaBUIbHO, OTBETHI HAa BOMPOCH C(HOPMYIHMPOBAHBI
TOYHO U TPAMOTHO ; CTYJICHT CBOOOHO BJIAZICET TEOPETUUICCKAM MATEPHAIIOM, 0€30IIMO0YHO TPUMEHSIET
€ro MPH BHITIOJTHEHUH NMPAKTHYECKON PabOTHI;

- OIICHKA «XOPOI0» BBHICTABISIETCS CTYACHTY, €CIM TPU BBIOOPE AJICKTPHUYECKUX anmapaToB
JOMYIICHBl He3HAYUTENNbHbBIE OMMOKH, 0(hOPMIIEHHE OTYETa MO MPAKTUIECKON paboTe He COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHUSM, OTBETHI Ha TIOCTABJICHHBIE BOIIPOCHI PACKPHITHI HE B TIOJTHOM 00bEME.

- OIIEHKa «ydOBJIETBOPHUTEJIbHO» BBICTABISECTCS CTYACHTY, €CIM 3aJaHHe BBIOJHEHO C
«rpyOBIMUY» OMIMOKAMU, OTYET IO MPAKTUYECKol padoTe odopmiieH 0e3 COONIOACHUS YCTaHOBJIEHHBIX
MIPaBUIL.

- OIICHKA «HEY/I0BJIeTBOPUTEIbHO0) BbICTABIISICTCS CTY/ICHTY, €I padoTa HEe BBITIOJIHCHA.

IIpakTuyeckas pabora Nel2
((I/I?;yT-IeHI/I?I CXEM YHpaBJICHUSA ABUTATCIISIMU IIOCTOAHHOI'O TOKa»
easn:
- 3aKpeNUTh 3HAHUS 110 U3YUYECHHOU TeMe «DJIEKTPUUECKHUM TPUBOIY;
- U3YYUTh TUIIOBBIE CXEMbI YIIPABJICHUS 3JIEKTPUUECKUMHU JIBUTATEIIMH IIOCTOSTHHOTO TOKA.
- HAY4YUTb BI)IGI/IpaTI) SJICKTPHUYCCKUC aIllllapaThl YIIPABJICHUS.

Boinoainus padorty, Bel Oynere:

YMETh:

-MPaBWJIBHO OSKCIUTYaTUPOBATh AJIEKTPOOOOPYIOBAHME M MEXaHU3Mbl T€peaud JIBHKCHHS
TEXHOJIOTMUECKUX MAILWH U annaparos;

-BBIOUPATH AJIEKTPUUECKHUE, DIIEKTPOHHBIE MPUOOPHI U SJIEKTPOOOOPYI0BAHUE;

MarepuajnbHoe o0ecnieyeHue:
KoHcnekT nexiuii, ”HCTPYKIHUS K BHITOTHEHUIO IPAKTHUECKON paboThl, pabodas TeTpab.

Kpartkne Teopernyeckne cBegeHNs:

ABTOMaTI/I‘-ICCKOG ynpaBneHHe BJICKTpOHpI/IBOI[aMI/I CBOOUTCA K BBIIIOJIHCHUIO COBOKyrIHOCTI/I
JeCcTBH, oOecieunBaronuX 06€3 HEMOCPEACTBEHHOTO YUaCTHs YelIOBEKa MOTYYeHHE 3aJaHHOTO PEeKUMa
JBIDKEHUST MEXaHHW3Ma, B COOTBETCTBHHM C TPEOOBAHHMSIMHU MPOHW3BOICTBEHHOTO mporecca. OgHol u3
pacpoCTPaHEHHBIX CUCTEM aBTOMATHYECKOTO YIPaBJICHUS SIBIISIOTCS PEIEMHO-KOHTAKTOPHBIE CHCTEMBI
yrOpaBieHus. OJEKTPONPHUBOJ, BBINOJIHEHHBI HAa TaKOW OCHOBE, MPEJCTaBIseT COOOM MPOCTOM
HEPETyIUPYEMBIi JIIEKTPONPUBOA, B OCHOBHOM OOIIECIPOMBINUICHHOTO TPUMEHEHHUS (Hampumep,
ANEKTPONPUBOJ] KPaHOB, HEKOTOPBIX TPAHCHOPTHBIX ycTpoWcTB). Ilyck M perynumpoBaHHe CKOPOCTH
JIBUTATEJIEN MOCTOSHHOTO TOKA C PeNeHHO- KOHTAKTOPHBIMU CHCTEMaMM YIPaBJICHHUS OCYIIECTBISETCS
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IMyTEM U3MCHCHUS CONIPOTUBJICHUA B LICTIH SAKOPA. B IpOonEeCCC MyCKa BBIKIIIOYCHHUC CTyHCHCfI MMpOUCXOAUT
gyepe3 OmnpezelieHHbIE WHTEPBAIBI BPEMEHU JTMOO B 3aBUCHUMOCTH OT JAPYIHX IapaMeTpoB, MPH ITOM
HU3MCHAIOTCA TOK U CKOPOCTH JABUTATCIIA. praBHCHI/Ie IMYCKOM JABUTATCIIsI OCYHICCTBIISACTCA B (I)yHKLII/II/I
OJIC (unmu cKOpOCTH), TOKA, BPEMEHU U TTyTH.

3aganue:

1.M3yunts cxemy mycka JIBUraTelisl IOCTOSHHOI'O TOKA.

2. I3y4nTh NPUHIKIT JEHCTBHUS allllapaToB 3alUThI B CXEME YIPABJICHUS JBUTATEIIEM ITOCTOSIHHOTO
TOKA.

IMopsanok BbINOTHEHHSI PA0OTHI:

1.I1oBTOpHUTH KOHCIEKT JIEKIHUi 110 TeMaM «OCHOBBI 3JIEKTPOIIPUBOIAY.

2.M3yunTh cXeMy IyCKa JIBUTaTeNIsl IOCTOSTHHOTO TOKA.

3.M3yuuTh NpHUHIMI JSHCTBUS alIapaToOB 3alIUTHI B CXEME YIIPABJICHHS JBUTATEIEM TOCTOSIHHOTO
TOKA.

4.OTBETUTH HA KOHTPOJIBbHBIC BOIIPOCHIL.

5.3ammTuTh padory.

Xoa paGoTsI:

1.HauepTuTh B T€Tpaau Ui MPaKTHUIECKUX paboT cxemy npsimoro mycka J(IIT.

2./3yunth TOCIENOBATEIIBHOCTh CpadaThIBaHUS JJICKTPUUYSCKUX AaIllapaToB IPHU M3MECHUHN
MOJIOXKEHUST KOHTAaKTOB KOMaH 0arapara.

3.M3yunth TOCICNOBATEIIBHOCTh CPAa0AThIBAHUS DSJICKTPHUSCKHUX amllapaToB NpH CpadaThIBAHUU
YCTPOMCTB 3aIUTHI.

4 BpinmucaTh Bce O0O3HAYEHUS B JJIEKTPHUUECKUX CXEMax COOTBETCTBYIOIIME MM Ha3BaHUs
AJICKTPUYECKOTO ammapaTa ¥ Ha3HAYCHHUE DJICKTPUYECKOTO arapara B CXeMe.

5.0TBETUTH HA KOHTPOJIBHBIE BOIPOCHI.

®opma npeacTaBjeHus pe3yJbTaTa:
PaboTa BbIMONHAETCS B TeTpaasix Uil MPAaKTHYECKUX paldoT, cllaeTcs B KOHILE 3aHATUSA B (opme
oTyeTa 110 MPaKTUYEeCKOoil padoTe.

Kpurtepuu onenku:

- OIICHKAa «OTJIMYHO)» BBICTABIISIETCS CTY/AEHTY, €CJIM OTYET O BBIMOJIHEHUH MPAKTUYECKON pabOThI
BBITTOJIHEH B ITOJIHOM 00BEMe, OTBETHI Ha BOIPOCHI C(hOpMyITUPOBAHBI TOYHO M TPAMOTHO;

- OLECHKa «XOPONIO» BBICTABJIAETCS CTYAEHTY, €CJIM JONMYILIEHbl HEe3HAuUTeIbHbIE OILIMOKH,
oopMIIeHHE OTYETa IO MPAKTUYECKON paboTe HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSIM, OTBETHI
Ha TOCTaBJIEHHbIE BOMPOCHI PAaCKPHITHl HE B IOJHOM 00beMe; CTYJICHT BIJIJIEET OCHOBHBIM O00BEMOM
TEOPETHUYECKOTO MaTepHara.

- OLIEHKa «ydOBJIETBOPUTEJIbHO» BBHICTABISETCS CTYAEHTY, €CIM 33JaHHEe BBIIOJIHEHO C
«rpyOBIMU» OMIMOKAMHU, OTYET IO MpaKTUYeckol padore opopmieH 6e3 COONI0EHHs YCTaHOBJIEHHBIX
MPaBUJI; CTYJEHT BIaJleeT TEOPETUUECKHM MaTepUaJIOM HE B IIOJIHOM OObeMe.

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

IIpakTuyeckas padora Nel3
«M3ydeHus cxem ynpaBieHUs ABUTaTeIIMHU IEPEMEHHOIO TOKa

easn:

- 3aKpPEINTH 3HAHUS 110 U3YYEHHON TeMe «DNEKTPUUECKUI TPUBOAY;
- U3YYUTh TUIIOBBIE CXEMBI YIIPABJICHUS JIEKTPUUECKUMU ABUTATEIIAMMU.
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- HAy4YHUTb BBIOMPATH DJEKTPUUECCKHE alapaThbl yIpaBIeHuUs.

Beinosinus padory, Bel Oyaere:

YMETh:

-IPaBHJIBHO AKCIUIyaTUPOBATh 3JIEKTPOOOOPYIOBAaHHE M MEXAHM3MbI IE€peJadd JABHKCHHS
TEXHOJIOTMYEeCKUX MAIIHMH U alllapaTos;

-BBIOMPATD AIIEKTPUUYECKHUE, DIIEKTPOHHBIE IPUOOPHI U SIEKTPOOOOPYAOBaHHE

MarepunanbHoe obecrnieyeHue:
KoncnexT nexkuunii, ”HCTPYKIHS K BBIIOJTHEHHIO IPAKTHYECKOI paboThl, paboyas TeTpasp.

Kparkue Teopernyeckue CBeACHUA:

3JI€KTpI/I‘-I€CKI/IC ABUTATCIIM TCPEMCHHOI'0 TOKa IMMPUMCHAIOTCA [JIs IIpUBOAA OOJIBIINHCTBA
OO0IIENPOMBIIIICHHBIX MEXaHU3MOB. [Ipy mycke 31eKTpuYecKux ABUraTenae NpouCcXOqUT OIpeaesieHHas
IIOCJIEI0BATEIBbHOCTD NEPEKIIIOYCHUM B CHJIOBOM LIE€NM JBUrareias M B Lensx ynpasieHus. [Ipu stom
UCIOJIb3YIOTCS PEJICHHO-KOHTAaKTOPHBIE U OECKOHTAKTHbIE anmnapathl. /{1 aCHHXPOHHBIX ABUTraTeseil ¢
KOPOTKO3aMKHYTBIM POTOPOM OCHOBHBIM SBJISACTCA HpSIMOfI IMyCK HCIMOCPCACTBCHHBIM BKIIFOYCHUCM B
JIEKTPUUECKYIO CeTh. [lJis1 aCHHXPOHHBIX ABUraTenei ¢ (a3HbIM B LEJAX OTPAHUYEHUS MTYCKOBBIX TOKOB
B LICNIM POTOPA BKJIKYAIOTCA IIYCKOBBIE PE3HCTOPBHI. B mpomecce pasroHa 3NEKTPUYECKOTO ABUIaTElIs
IIyCKOBBIE PE3UCTOPbI IMOCTENEHHO BBIBOIATCSA IIyTEM IIYHTUPOBAHMSI KOHTAKTaMU KOHTAKTOPOB.
[Ipomiecc TOpMOXEHUSI JBUTATEICH Takke MOXKET ObITh aBTOMAaTU3WpOBaH. B mporecce mycka
BBIKJIFOUEHHE CTYNEHEH MPOUCXOIUT Yepe3 ONpe/ieieHHble MHTEPBajbl BPEMEHHU JINOO B 3aBUCUMOCTH OT
ApPYyrux nmapaMeTpoB, IMIpU 3TOM U3MCHAIOTCSA TOK U CKOPOCThL ABHUIATCIIA. YHpaBHeHI/Ie ITYCKOM ABUIATCIIA
ocymectsisiercs B pynkiuu I/1C (uam ckopocT), TOKa, BpeMEHH U ITyTH.

3aganue:
1.3yuuthb cxemy Iycka aCUHHXPOHHOTO JIBUTATENsl C KOPOTKO3aMKHYTBIM POTOPOM.
2.M3y4nTh cxemy Mmycka aCHHXPOHHOTO JIBUTaTelis ¢ (ha3HBIM POTOPOM.

ITopsinok BbINoJIHeHUs padoThI:

1.IToBTOPUTH KOHCIIEKT JeKIUI 10 TeMaM «OCHOBBI JIEKTPOIIPUBOIAY.

2.M3yunTh cXeMy IycKa aCHHXPOHHOT'O JIBUTATEIIsl C KOPOTKO3aMKHYTBIM POTOPOM.
3.M3yunTh cxemy IycKa aCHHXPOHHOTO JIBUTATEINS C (pa3HBIM POTOPOM.
4.0TBeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

5.3amuTUTH padoTy.

Xoa paGoTsI:

1.HaueptuTh B TETpaau i MPAKTUYECKUX PabOT CXEMY MPSMOTO Mycka aCHHXPOHHOTO JIBUTATEs
C KOPOTKO3aMKHYTBIM POTOPOM.

2.M3y4nTh MOCIEN0BATEILHOCTh CPadaThIBaHUS 3JIEKTPUUYECKUX allapaToB MpU HAXKaTUM KHOIKU
«Ilyck» u npu Ha>kaTuu KHOMKHU «CTOm.

3.HauepTuTh B TeTpajau AJs MPaKTHYECKUX pabOT CXeMy YNpaBiI€HHUsS ACHUHXPOHHBIM JBHUraTeieM
¢ a3HBIM POTOPOM B (PYHKIIMHM BPEMEHHU.

4 3y4nuTh TOCIENOBATEILHOCT CpadaThbIBaHUA JJIEKTPUUECKUX AamlmapaToB MpH MYyCcKe U
TOPMOYKEHHH.

5.Beimmucate Bce 0003HauEHUS] B DJICKTPUUYECKHUX CXEMax COOTBETCTBYIOIIME MM Ha3BaHUs
JIEKTPUUECKOTO amapara 1 Ha3HA4YE€HUE JIEKTPUUECKOro arnrmapara B CXeMe.

6.0TBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

®opma nmpeacTasJieHus pe3yJbTarTa:
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PaboTa BbIMONHAETCS B TETpaasx A NPaKTUYECKUX paloT, claercs B KOHLE 3aHATUSA B (opme
oT4eTa 10 MPaKTUIeCKoi pabore.

Kpurepumn oneHku:

- OIIEHKA «OTJIUYHO» BBICTABISETCS CTYICHTY, €CIIM OTUYET O BBHIMOJHCHHH MPAKTUYECKONU PabOTHI
BBINOJIHEH B IMOJIHOM 00beMe, OTBETHI Ha BOTIPOCHI C(hOPMYITUPOBAHBI TOYHO U TPAMOTHO;

- OIICHKA «XOPOII0» BBICTABISETCS CTYAEHTY, €CIH JOMYIIEHbl HE3HAYUTEIbHBIC OIIMOKH,
oopmieHHE OTUYETA IO MPAKTUIECKON paboTe HE COOTBETCTBYET YCTAHOBIICHHBIM TPEOOBAHUSIM, OTBETHI
Ha TOCTABJICHHBIC BOMPOCHI PACKPHITBI HE B IMOJHOM O0BEME; CTYACHT BIIAJI€€T OCHOBHBIM O0OBEMOM
TEOPETHYECKOTO MaTepHara.

- OIICHKa «yI0BJETBOPHUTEIbHO» BBICTABISICTCS CTYJACHTY, €CIIM 3aJaHie BBIIIOJHEHO C
«rpyObIMU» OIIMOKAMH, OTYET IO MPAKTHYECKOW padore odopmiileH 0e3 COoO0ICHHs] YCTaHOBICHHBIX
MIPABIIT; CTYJICHT BJIAJICET TEOPETUUCCKUM MATEPHUAIIOM HE B IIOJTHOM OObEME.

- OIICHKA «HEY/I0BJIeTBOPUTEIbHO0) BHICTABIISICTCS CTYICHTY, €CIi paboTa He BBITIOJHEHA.

[TpakTuueckas pabora Nel4
«Pacdet 1 BBIOOp MOIIHOCTHU 3JCKTPUUYCCKUX JABUTATEICH)»
Henan:
1.IToBTOpUTH TEOpETUUECKHI MaTepual 1o TeMe «OCHOBBI JIEKTPOIIPUBOAAN.
2. HayuuTbcs paccUyMTBIBaTh MOIIHOCTD U BEIOUPATh IBUTATENIM MEXaHU3MOB.

Brinosinus padorty, Bl Oynere:

yMmemy:

-IPAaBUJIBHO JKCITyaTUPOBATh AJIEKTPOOOOPYIOBAaHHE M MEXAaHU3Mbl IMepeAadd JIBUKCHUS
TEXHOJOTHUYCCKUX MAIIMH W allllapaToB,

-BBIOMPATH AJICKTPUICCKUE, IIICKTPOHHBIC IPHOOPHI U MIEKTPOOOOPYI0BAHHE,

MarepunanbHoe obecrnieyeHue:
WHCTpyKIIMHU 1O BHITOJIHEHUIO pabOThI
3ananne:
1.IToBTOPUTE TEOPETHUECKUIT MaTepuall.
2. [To manHbIM  TOCTpOMTE rpaduk Harpy3ku M=f(t), onpenenure BeMYMHY SKBUBAICHTHOTO MOMEHTA
U BbIOEpPHUTE MPEIBAPUTENBHO JBUTATENlb MOCTOSHHOIO TOKa MOCJIEI0BATEIBHOTO BO30YXKIEHMS (I10
KaTajory Juis JBUTaTeNlell MOBTOPHO-KPAaTKOBPEMEHHOrO pexuma). YacToToll BpallleHUs IBHUraTels
3aJJalTECh CAMOCTOSITEIBHO
Ilopsinok BbINOJHEHHS padOThI:
1.IToBTOPUTH TEOPETUUYECKHUI MaTepHall.
2.ITocTpouTh HATPY30UHYIO THATPAMMY.
3.0npeaenuTb MOIHOCTh JIBUTATEIS.
4.IIpousBecTu BBIOOp ABUTATEISL.
5.ITpoBepuTh 1BUTATEND IO HATPEBY U NMEPETPY30UHON CIIOCOOHOCTH.

®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJEIaHHON paboTe

KpuTtepunu oneHkKu: olieHKa «OTJIMYHO) BBICTABIISETCS CTYJEHTY, €CIM pacdeTHas U rpadpuueckast
YacTH BBINOJIHEHBI B TIOJHOM 00beMe, pelieHne opopMIIEHO C COOIOCHUEM yCTAaHOBJICHHBIX MPABUIL;
CTYJEHT CBOOOJHO BJa/Ie€T TEOPETUYECKHUM MaTepuaioM, 6e30MH1O0YHO MPUMEHSET €ro Mpu pelieHrun

3aJad.
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OLICHKAa «XOpommo)»  BBICTABIACTCA CTYACHTY, €Clin npu BBIIIOJIHCHHUHA 3aaHusa  JOIMyHICHBI
HEe3HAYUTENIbHbIE ONIMOKH, penieHHe O(OPMIIEHO C COONIOJICHHMEM YCTAaHOBICHHBIX IIPABUI; CTYACHT
CBOOO/IHO BJIAJICET TECOPETUICCKUM MaTepUaIoM, 0€30IHO0YHO IPUMEHSIET €ro IPU PEIICHUH 3a/1ay;
OIICHKA «YIOBJETBOPUTEJIBHO» BBICTABISCTCS CTYACHTY, €CIIM 33JlaHHE BBIIOJHEHO C «TPyOBIMK»
omunOKkaMu, pemeHue opopmiIeHo 6e3 COOIII0ICHHs YCTaHOBICHHBIX MTPABUI ;

OLICHKA «HEYI0BJIeTBOPHTEILHO» BBICTABIISICTCS CTY/ACHTY, €CIIU paboTa He BBIIIOIHCHA.

Tema 9.1 OCHOBBI 37IEKTPOCHAOKEHUS

IIpakTnueckas padora NelS
PacueT ceuenus npoBo0B U Kabesei Mo JoIycTUMON Harpyske

Hean:
- 3aKpEMNUTh 3HAHUS 10 U3y4yeHHON TeMe «OCHOBBI AJIEKTPOCHAOKEHUSIY,
- HAYYUTh PACCUUTHIBATh CEUYCHUE U BBIOMPATH MIPOBOJIA U KaOEIH MO JOMYCTUMON Harpys3Ke.

Brinosinus padorty, Bel Oynere:

YMETB!

-IPaBWJILHO JKCIUIyaTUPOBaTh 3JIEKTPOOOOPYIOBAaHME M MEXaHMU3Mbl IE€peJadyd JABHIKEHHS
TEXHOJOTHUYCCKUX MAIIWH W allllapaToB,

-BBIOMPATH AJIEKTPUUECKUE, HIIEKTPOHHBIE IPUOOPHI U 3JIEKTPOOOOPYAOBAaHHE.

MarepuanbHoe o0ecniedeHme:
KoHcrnekT JeKiuil, HHCTPYKIHS K BBITIOJTHEHUIO PAKTHYCCKONW pabOThI, CIIpaBOYHAs JINTEPATYPA,
paboyast TeTpaib.

Kparkue TeopeTtudeckne cBeieHUs:

Jlis coeAMHEHUs OTIENBbHBIX 3JIEMEHTOB Ha 3JEKTPHUYECKHUX CTAHIUSAX M MOJCTAHIMIX IIUPOKO
npuMeHsroTcs: kabenu. OHU TPOKIANBIBAIOTCS B KaHAllaxX, TYHHENSAX, B TMOJYy W O CTEHaM 3JaHUs.
KaGenbHble TMHUN HIMPOKO MPUMEHSIOTCS B DJIEKTPOYCTAHOBKAX COOCTBEHHBIX HYX/I AJEKTPOCTAHIIHA.

Haubonbiiee pacripocTpaHeHHne MOTYYUIIN TPEXKUIBHBIE U YETHIPEXKUITbHBIE Ka0enu ¢ OyMakHOU
mzonsnueit. KabGenb uMmeeT TOKOBEAYIIME S>KWIBI W3 MeOU WIM amoMuHUSA. JKWIBI MOTYT OBITh
OJIHOTIPOBOJIOYHBIMU WJIM MHOTOIPOBOJIOYHBIMH. TPEX>KUIBHBIN KaOellb MOKET UMETh OOIIYIO TIOSICHYIO
M30JAMI0.  3amuTHas 000JI0YKa BBITIONHSETCS CIUIOIIHOW H3 CBHHIA wuinu amoMuHus.  OHa
MpEeAOXpaHsieT W3OJSAIMI0 OT TMOMaJaHus BJIard W BBICBIXaHHUS MPOMHTOYHOTO coctaBa. Ot
MEXaHHUYECKOTO TOBPEXKJICHUs Kabelb 3aluinaercs OpoHeW BBIMOJHEHHONW W3 CTalbHBIX JIEHT WIIH
CTaJIbHBIX TTPOBOJIOK.

[IpaBunbHBI pacdyeT W BHIOOp cedyeHHs] Kabeneil uMmeeT OONbINOE 3HAUYEHHE M OMpeenseT
HaJIeKHOCTh U PabOTOCIIOCOOHOCTH 3MEKTpoceTH. BriOOp Kabensi 3aBBIIIEHHOTO CEUYECHUs] MPUBOAMUT K
3HAYUTENIBHOMY YBEIMYEHHUIO MOTEPh MOIIHOCTH B MPOCKTHPYEMOU CeTH. 3aHIKEHHOE CeYeHHs Kadens
MIPUBEJIET K TIEpErpeBy Kabess u ero paspyiieHuio. IcCXoMHBIMU TaHHBIMU TIPU pacyeTe CeUeHHs Kabems
SIBIIAIOTCSI: BEIMYMHA TOKOBOW HArpy3KH, HAMPSHKEHUE CETH, MOIIHOCTh MOTPEOUTENS JIEKTPOIHEPTUH.
[IpoekTupoBaHue »3JeKTpoceTH U BbIOOp Kalesneil Bcerga HayMHAeTCsd C OINpPEAENICHUS CBOWMCTB
ANEKTPOOOOPYIOBAHUS, KOTOPOE OyAeT HAXOAUTHCS B ITOM CETH M MOTPEOATh dleKTpodHepruto. Eciu
Ha y4yacTKe CeTH Oy/eT HaXOIUThCS HECKOJBKO MOTPEOUTENEN AJIeKTpUYecTBa, TO AJs BbIOOpa CeYeHUs
kKabenst AN JaHHOTO ydYacTKa WX MOIMHOCTH CKIajabiBatoTcs. [locie ompeneneHus moTpediseMoit
MOIIHOCTH JUISl KaXJOTO0 YYacTKa NPOEKTHUPYEMOH CETH, PacCCUUTHIBAIOT JOMYCTUMYIO TOKOBYIO
Harpy3ky. [locie mpocdera TOKOBOI HAarpy3KH M ONPENEICHHs €€ NTUTEIbHOCTH, HEOOXOANMMO BBISICHUTH
YCJIOBHS, TPU KOTOPBIX OyAET HCIONIB30BATHCS DJIEKTPOCETh, TEMIIEpaTypa W CHOCO0 MPOKIAIKH
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AJIEKTPUUYECKONW ceTH (OTKPBITHIA WM 3aKpbITHI). BbIOOp Kabemneil 3JIeKTpOCeTH OCYIIECTBIAETCS IO
TabIUIaM UIMTEILHOTO AOMYCTUMOIO TOKA Harpy3ku ¢ y4eToM crocoba npokiaaku kabeneil. Ceuenue
kabernst Bceraa OepyT C 3amacoMm.

CedeHue NPOBOJHUKOB JIMHUHM 3IIEKTpONEpefadd JOJKHO OBITh TakWM, 4TOOBI IpOBOJA HE
NeperpeBalIMCh MpH JII000H Harpy3Kke B HOPMaIbHOM pabodeM M MocieaBapuitHOM pexkuMe.

Bbi0op ceueHuss NpPOBOAHMKOB IO HAarpeBy CBOJAMUTCS K CPaBHEHHUIO pacuéTHoro Toka Ip ¢
JUTUTENIFHO JOMYCTUMBIMU TOKaMU HArpy3KH [nor, /Ui CTaHIapTHBRIX CEYSHHM ¢ y4€TOM MapKH Kabemst u
TEMIIEPATYPHBIX YCIOBUM.

JIOJIKHO BBIIIOJHATHCS YCIIOBHE

lp<I jon KK,

rae Kr - mompaBouHbI TemreparypHblii Ko3()dUIIMEHT, BBOMUMBIH, €CM TeMIlepaTypa 3eMIIH
OTJIMYaeTcs oT +15 0C, a Bo3ayxa - +25 oc ;

K - mompaBouHbIii KO(PPHUIMEHT HA MPOKIAAKY, BBOIUMBIA, €CIM KOJUYECTBO PabOTArOIIUX
psAaoM Kaberneid 0oJbIe OHOTO, T.K. YXYAIIAIOTCS YCIOBUS X OXJIaKICHUS.

PacueTHbIil TOK B JIMHUU B MOCJICaBapHItHOM pexuMe (pabota ogHoro kadesst) Ip onpexaessiercs mo

dbopmyiie

rae Sp - pacy€THas OJIHASI MOLTHOCTh NpUEMHHKA, KBA;
UH - HOMMHaJIbHOE HaIIpsKEHUE ceTu, KB.

Pacuérnas nosnHas MOIHOCTH IPUEMHHKA Sp, onpezensercs o Gopmyie
Sp=) SHn
rae SHN - HOMUHAIbHAS MOJHAs MOIIHOCTh N-T'0 MpUEMHUKA, KBA.

3ananue:
1.BriOpath ceduenne kabess 1o 3aJlaHHBIM 3HAUYEHUSAM Harpy3KH.

IMopsinok BbINoOJIHEHUs padOTHI:
1. IToBTOpUTH KOHCHEKT JEeKIHH 1o TeMaM «OCHOBBI 3JIEKTPOCHAOKEHUS.
2. BoiOpath THI U ceyeHue Kalesl.

Xoa paGoTsI:
1. U3yunTh KOHCTPYKIIUIO KaOeei.

2.0npenenuTh pacueTHBIN TOK Kabes.

3.ITo pacyeTHOMY TOKY OCYIIECTBUTH BHIOOp ceueHUs Kabess 1o Tabauiam B CIpaBOYHON
JUTeparype.

4.0nucath KOHCTPYKILHUIO BBIOpAHHOTO Kalens B COOTBETCTBHE C MapKUpOBKOH. OmnpenenuTsb
MaTepHa KW, U30JIALUH, 3aIIUTHOW 000JIOUKH.

5.0TBeTHTH Ha KOHTPOJIBHBIE BOMIPOCHI.

®opma npeacraBiaeHus pe3yJabTara:
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PaboTa BbIMONHAETCS B TeTpaasix UId NPaKTUUYECKUX paloT, coaercs B KOHLE 3aHATUS B (opme
oT4eTa 10 MPaKTUIeCKoi pabore.

Kpurepumn oneHku:

- OIICHKA «OTJIMYHO)» BBICTABIISIETCS CTY/ACHTY, €CIIM OTYET O BBHIMOJIHEHUH MPAKTUYECKON pabOThI
BBIIIOJIHEH B ITOJIHOM 00beMe, TabiuIa 3arojHeHa MPaBHIBHO, OTBETHI HAa BOMPOCH! C(HOPMYITHPOBAHBI
TOYHO M TPAMOTHO; CTYJIEHT CBOOOJIHO BJIaJeeT TEOPETHUECKUM MaTepualioM, 0€30MMO0YHO TPUMEHSET
ero IpH BBHITIOIHEHUU PAKTUYECKON paboTHI;

- OIICHKAa «XOPOIN0» BBHICTABISIETCS CTYACHTY, €CIU TNPH BBHIOOPE AIIEKTPHUECKUX AamlapaToB
JOMYIIEHb! He3HAUYUTEIbHBIE OIMOKH, O(OPMIICHHE OTYETa MO MPAKTUIECKOH paboTe HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHHUSM, OTBETHI HAa IOCTABJIEHHBIE BOIIPOCHI PACKPBITHI HE B ITOJIHOM 00BEME.

- OICHKA «YyAOBJETBOPUTEJbHO» BBICTABISCTCS CTYACHTY, €CIM 33/laHHE BBIIOJHEHO C
«rpyOBIMU» OIIMOKaMH, OTYET MO MpaKTHUECKOW paboTe odopmiieH 0e3 COOMOACHUS YCTaHOBIEHHBIX
IPaBUIL.

- OIICHKA «HeY/10BJIeTBOPUTEIbHO0)» BBICTABIIICTCS CTYICHTY, €Cii paboTa HE BBHIIOJIHEHA.

Tema 10.3 Beinpsimutenu
[TpakTuyeckas padora Nel6

«PacyeT BBIIPSAMHTEIIS
Hean:
- U3YYUTH MPUHIUN JIEHCTBUS cXeM TpeX(ha3HbIX BBIIPIMUTEIICH;
- HAy4UTh PACCUYUTHIBATH MTApPAMETPhI TPeX(a3HBIX BEITPSIMUTEIICH;
- 3aKpeIICHUE TEOPETUUCCKUX 3SHAHUM;
- yrayOJieHre paHee U3y4eHHOT0 MaTepuraa 1o TeMe «BoImpsaMuTenny;
- BBIpa0OTKa YMEHUI 1 HaBBHIKOB MO IPUMEHEHUIO POpPMYIT;
- BBIpa0OTKA YMEHUH M HABBIKOB 10 COCTABIICHUIO AITOPUTMA THITOBBIX 3aJIaHUM;
- IPUMEHEHHE MTOJIyY€HHBIX 3HAHUN Ha MPAKTUKE.

Brinosinus padorty, Bl Oynere:

YMETB!

-IPaBUJIHO AKCIUTyaTUPOBaTh 3JIEKTPOOOOPYIOBAaHHE M MEXaHM3Mbl IepeJadyd JABHXKEHHS
TEXHOJOTHUYCCKUX MAIIVH W allIliapaToB,

-BBIOMPATH AIIEKTPUUYECKHE, HIIEKTPOHHBIE TPHOOPHI U 3JEKTPOOOOPYIOBAHHE;

MarepuanabHoe obecrnevyeHue:

KoHcnekT nexuuii, ”HCTPYKIIUS K BBIMOJTHEHUIO MPAKTUYECKON pabOThI, CpaBOYHAsl JTUTEpaTypa,
paboyast TeTpaib.

3aganue:

1.PaccunTtath BHIIPSIMUTEIH B COOTBETCTBHE C 3aJaHHEM.

ITopsinok BbINOJHEHHS PadOTHI:

1.IToBTOPUTH KOHCIIEKT JIEKIUH 10 TeMaM «Bouinpsimutenn»
2.0TBETUTH Ha KOHTPOJIbHBIE BOIPOCHI MPEMOAaBATENS.
3.03HaKOMHTHCS C MHCTPYKIIMEH TI0 BBITOJTHEHUIO PaOOTHI.
4. BBINONHUTH pacueT BBHIIPSIMUTEIS.

5. BbImonmHUTH OTYET 0 MpojieaHHol padoTe.

6. 3ammTuTh pabdoTy.

Xon paborsr:
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1.PaccunTaTh MOIIHOCTh CHJIOBOTO TpaHCQopMmaTopa.

2.Ilo crpaBOYHHMKY BBIOpaTh TpaHcpopMarop. TEXHHYECKYIO XapaKTEPUCTHUKY TpaHcdopmaropa
npencTaBuTh B Tabmuie 11.1.
Tabnuma 11.1- Texauueckue qaHHBIE TpaHCHOpPMATOpa

HanmeHnoBanue O6o3HaueHue 3HaueHHe
HommnuanesHas MOIITHOCTE, KBA SH

HomunanbHoe HanpsikeHue nepBUUHON 00MOTKH, B Uln

HomunanbHoe HanpsikeHre BTOpUYHOM 00MOTKH, B U2n

HomuHaabHBII TOK BTOPUYHOW OOMOTKH, A 120

Hanpsbxkenue KopoTKOro 3aMbIKaHus, % €%

ITorepu xonocroro xona, Br APxx

IToTepu KOpOTKOro 3ambIKanus, Bt APx3

Cxema coerHeHHsI 0OMOTOK TpaHchopMaropa

3. Paccunrars u BRIOpAaTh KOJMYECTBO BEHTUIICH (TUPHCTOPOB).
4. HauepTuTh cXeMy BKIIOUYCHHS BEHTHIICH.
5.0TBETUTH Ha KOHTPOJIbHBIE BOMPOCHL. 3aALUTUTH paboTy.

®opma npeacTaBjieHus pe3yJbTaTa:
PabGota BbImONHSAETCS B TETpaIsX Ul NMPAKTHYECKUX paboT, caeTcst B KOHIE 3aHATUS B (opme
oTyeTa 10 MPaKTUYECKOi padoTe.

Kpurtepuu onenku:

- OIICHKAa «OTJIMYHO)» BBICTABIISIETCS CTY/AEHTY, €CJIM OTYET O BBIMOJIHEHUH MPAKTUYECKON pabOThI
BBITIOJIHEH B MOJIHOM 00BbEME, pacueThl BBHITOJHEHBI MPABIIIBHO, OTBETHI HA BOIPOCH! CHOPMYITUPOBAHBI
TOYHO M I'PaMOTHO; CTYAEHT CBOOOJHO BJIaJIe€T TEOPETUUECKUM MaTepuanioM, 0e301I1M00YHO TPUMEHSET
€T0 MPH BHITIOJTHEHUH MMPAKTHYECKON PabOTHI;

- OLIEHKa «XOpOII0» BBICTABIIAETCS CTYJIEHTY, €CJIM INpH BbIOOpE 3JIEMEHTOB BBIIPSIMUTEIS
JIOTYILIEHbl HE3HAUUTENbHbIE OMIMOKH, OPOPMIIEHHE OTYETA MO MPAKTHUYECKON paboTe HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHHUSM, OTBETHI Ha IOCTaBJIEHHBIE BOIIPOCHI PACKPBITHI HE B ITOJIHOM 00BEME.

- OIEHKAa «YyAOBJETBOPUTEJbHO» BBICTABISACTCA CTYACHTY, €CIM 33/laHHE BBIIOJIHEHO C
«rpyOBIMH» OIIMOKaMM, OTYET MO MpakTHUecKoW paboTe ogopmiieH 0e3 COOMOACHUS YCTaHOBJIEHHBIX
MIPaBHIL.

- OIICHKA «HeY/10BJIeTBOPHTEJbHO0)» BBICTABIISIETCS CTY/IEHTY, €cli padoTa HEe BBIIIOJIHEHA.

Tema 2.2
CrocoOsl COCIMHCHHUA aKTUBHBIX U IMTACCUBHBIX DJICMCHTOB JJICKTPUYCCKUX ueneﬁ IIOCTOSIHHOT' O
TOKa
JlaGopaTopHas padora Nel
«OmnbITHas MPOBEPKA CBOMCTB MOCIEIOBATENBHOTO M MAPAUIEIBHOTO COECIUHEHUSI PE3UCTOPOBY
Hean:
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- 3aKPEMHTh TEOPETUICCKHIE 3HAHUS 110 TeMe «DIIEKTPUIECCKHUE IIETIH TOCTOSHHOTO TOKA.

- chopMHpOBaTh YMEHHE TIOJIb30BAaThCA M3MEPHUTCIBHBIMA TpuOOpamu, 0O0padaThIBaTh
pe3yJIbTaThl U3MEPEHU.

- copMHpPOBATh YMEHUE aHAIM3UPOBATH MOJTYUYEHHBIC B PE3yIbTAaThl SKCIIEPUMEHTA.

Beinosinus patdory, Bel Oyaere:

YMETb:

-CHUMAaThb II0Ka3aHuAa n ITIOJIB30BAaThCA QJICKTPOU3SMEPUTCIIbHBIMHA HpI/I60paMI/I n
IIPUCIIOCOOTIEHUSAMU;

- IPOU3BOJUTD PACUYETHI IIPOCTHIX JIEKTPUUYECKUX LENIEH;

- paCCHUTHIBATD MApaMETPhI PA3JIMIHBIX SJICKTPUICCKUX ueneﬁ U CXEM,

MarepuanbHoe oOecnedeHHe: WHCTPYKIUS IO BBIMOJHEHUIO 1abopaTopHO padboTer Ne2,
JlaGopaTopHBbIi CTEHA «YPpallouKa.

3aganue:
1.0OnbITHBIM TMyTEM MPOBEPUTH CBOMCTBA TMOCIEAOBATEIIBHONO M MAPAJUICIBHOTO COCIUHEHUS
PE3UCTOPOB.

Ilopsinok BbINOJIHEHHS PA0OTHI

1. [IpounTaTh KOHCHEKT JIEKIUH 110 TeMe «CIocoObl COeMHEHUS PE3UCTOPOBY.
2. O3HaKOMUTBHCS C MHCTPYKIUEH 10 BBIMOJTHEHUIO PabOTHI;

3. IlpoBecTu 3KCIEPUMEHT;

4. BBIMOIHUTE OTYET O MpOJAETaHHON padoTe.

Xox pabdoThI:

1. BauMarenbHO NPOYUTATh WHCTPYKIIMIO, O3HAKOMHUTHCS C TMpHUOOpaMU U 00OPYIOBAHUEM,
OTIPEICTUTH LIEHY JIeTICHUS MPUOOPOB.

2. HageptuTh cXxeMy IMOCIIEOBATEILHOTO COSAMHECHHS pe3ncTOpoB (3 pesucropa). OnpenenuTh
MECTO BKIIFOUEHUS M3MEPHUTENbHBIX MPUOOPOB Ui M3MEPEHUs BCEX TOKOB W HANPSIKEHUN B CXeEMe.
Ornpenenuth Npeaesbl U3BMEPEHUS U LIEHY JeJICHUS] H3MEPUTEIHHBIX TPHOOPOB.

3. CoOpate cxemy. Ilocie mnpoBepku MPaBUIBHOCTH CXEMBI MPENOJaBaTEieM BKIIOUUTH
YCTaHOBKY. Pe3ynbTaThl u3MepeHus 3anectu B Ta0auiryl.1.

Tabnuma 1.1-Pe3ynbrarsl NpoBepKH MOCIE0BATEILHOTO COEAMHEHNS PE3UCTOPOB

CormnpoTuBieHne Pe3ynbTaThl n13MepeHus Pe3ynbTaTel pacueToB
Hanpsoxenue, B Toxk, Hanpsoxenue, B Tok ,
A A
R1
R2
Rs
Rosu= R1+ Rz +R3

4. [IpoBepuTh NPaBUIBLHOCTH 3aKOHOB MOCJIEI0BATEIBHOIO COETUHEHHS PE3UCTOPOB

U()
A)Uo6u,:Ul+U2+U3;B) |05u;: |1: |2 — |3;B) Roﬁmz I 5u4.
obuwy

5. CﬂeﬂaﬁTe BBIBOJBI O IOATBCPIKACHUH 3dKOHOB ITOCJIICAOBATCIIBHOTO COCAUHCHHUA PE3UCTOPOB.
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6. HauepTuTh cxemy napauieIbHOr0 COSAUHEHHS PE3UCTOPOB.
3. CobOpatp cxemy. Ilocne npoBepky NPaBUIIBHOCTH CXEMBI IIPETIOIaBaTeIeM BKIIOUYUTh YCTAHOBKY.
PesynbraThl u3MepeHus 3aHecTH B Tadbmuiy 1.2.

Tabnuma 1.2 -Pe3ynbraThl IPOBEPKHU MOCIIEA0BATEILHOTO COEIMHEHUS PE3UCTOPOB

CormnpoTuBieHne Pe3ynbTaTel n13MepeHus Pe3ynbTater pacueToB
Hanpspoxenue, B Toxk, Hanpsoxenue, B Tok ,
A A
Ry
R,
Rs
Roow= R1+ Rz +R3

PazomkHyTh IETIE pe3ucTopa R3 u u3meputsb TOK u HanpspkeHue Ha R1 u R2

Ry

R

Rosu= R1+ R2 +R3

4. [IpoBepuTh NPaBUIBLHOCTH 3aKOHOB IIOCJIEI0BATEIBHOIO COEIUHEHUS PE3UCTOPOB

U
A)anmzul :U2:U3; E) | Il+|2 +|3; B) R _ Iaﬁu;.

0bw = 06w

06wy
5. CnemnaiitTe BBIBOJBI O MOATBEPKACHUN 3aKOHOB II0CIIEI0BATEIBHOIO COEIUHEHUS PE3UCTOPOB.
6. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.

dopma npeacTaBiIeHHs pe3yJabTaTa: OTYET ONPEAeIEHHOM padore.

Kpurtepuu onenku:

- OLEHKa «OTJHYHO» BBICTABIAETCS CTYACHTY, €CIM OTYET O BBIINOJIHEHUH J1abopaTOpHOU
MPAKTUYECKOH PaOOTHI BBHIMOJIHEH B TOJHOM OOBEME, pacydeThl BBHIMOJHEHBI MPAaBHIBHO, OTBETHI Ha
BOMPOCHI  CPOPMYJIUPOBAHBl TOYHO M TPaMOTHO; CTYAEHT CBOOOJHO BIAJEET TEOPETHUECKUM
MaTepuaIoM, 6e301MO0YHO TPUMEHSIET €r0 MPU BHIIIOJHEHUH J1aO0OpaTOPHOM paboThI;

- OIIEHKa «XOPOII0» BBHICTABISETCA CTYACHTY, €CIM JOMYLIEHbl HE3HAYUTEIbHbIE OMIMOKU B
pacuerax, odopmieHHe oTueTa M0 JabopaTopHOM paboTe HE COOTBETCTBYET YCTaHOBJICHHBIM
TpeOOBaHUAM, OTBETHI Ha IOCTABJICHHBIE BOIIPOCH! PACKPHITHI HE B TOJTHOM 00bEME.

- OIIEHKa «ydOBJIETBOPUTEJIbHO» BBICTABISCTCS CTYIEHTY, €CIH 3aJaHde€ BBITIOJHEHO C
«rpyOBIMU» OIIMOKaMHM, OTYET IO JabopaTopHOil pabore odopmileH 0e3 COOMOACHUS YCTaHOBJIEHHBIX
MIPaBHIL.

- OIICHKA «HeY/10BJIeTBOPUTEJbHO0» BbICTABIISIETCS CTYACHTY, €ClIi paboTa He BBHIIOJIHEHA.
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