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1 BBEJAEHHUE

BaxHylo yacTb TeOpeTH4ecKodl M Npo(dhecCHOHATBHON MPAKTHYECKOW IMOATOTOBKH OOyJaromuxcs
COCTaBJISAIIOT IPAKTUYECKUE U J1a0OPAaTOPHBIE 3aHATHUS.

CoctaB M coaep)KaHHEe NPAKTUUYECKUX M JA0OPATOPHBIX 3aHATHH HAINpaBIICHBl Ha peaU3alHIo
@enepanbHOTO  TOCYJApCTBEHHOTO  00pa3oBaTeNbHOTO — CTaHAapTa CpenHero  MnpoQecCHOHAIBHOTO
oOpa3oBaHUsl.

Benymelt  nmuaakTH4ecKoW — IENbI0 MPAKTUYECKMX — 3aHATUM  sBisiercd  (OpMHMpOBaHUE
npo(hecCHOHANBHBIX TPAKTHUYECKUX YMEHHH (YMEHHU BBIOJHATH OIpEeSICHHBIE ICHCTBUS, OIEpaIui,
HEOO0XOIMMBIE B TIOCIIEAYIOMIEM B TPO(ECCHOHATBHON NIETETLHOCTH) MM YIEOHBIX MPAKTHIECKUX YMEHHH
(yMeHHMII BBIOMpATh DIEKTPOU3IMEPUTENFHBIE NPUOOPHI, ITYCKOPETYIHPYIOUIYIO aImnaparypy, CEYeHHe
MPOBOJIOB M KabeneH, pemarb 3afadyd 10 MOAOOPY 3alMTHOM ammapaTypbl U Jip.), HEOOXOIUMBIX B
nocieayronen yueOHo! AesITeNbHOCTH.

Benymeit nuaakTHueckod  1enbl0  J1a0OpaTOPHBIX — 3aHATHH  ABISETCS  OKCIEPUMEHTAJILHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B coorBerctBum ¢ pabodyeid mporpammoi y4yeOHOW mucnurumiHbl OI1.02 «DneKkTpoTexXHUKa»
MPEeyCMOTPEHO POBEICHUE MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHI.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydatoIUics JODKEH:

ymemb:

VYnal TlonbupaTte 3neKkTpuueckue NpubOpbl U O0OpYIOBAaHUE C ONPEACIEHHBIMU MNapaMeTrpamu u
XapaKTepUCTUKAMHU;

Y12 paccuuThIBaTh NapaMeTPhl MIEKTPUUECKHUX LEMEH.

Y13 YUuraTh 2IIEKTPUYECKHE CXEMBI

VY14 OcymecTBIsSTh COOPKY IEKTPHUECKUX CXEM B COOTBETCTBUM C 33JIAaHHBIMU YCIOBUSIMH

VY 5 untaTh NpUHLKIUAIBHbIE, JIEKTPUUECKUE U MOHTAXKHbBIE CXEMBI;

Yo 01.01 pacno3HaBaThb M aHaJIM3UPOBATh 3a/ady W/WIK MpolieMy B IpodecCHOoHATbHOM W/HMIN
COLIMAIIBHOM KOHTEKCTE; BBIACIATh €€ COCTaBHbBIC YaCTH; ONPEICIATh JTalbl PEIICHUS 3ala4M; COCTaBIATh
IUIaH AEHCTBUI; ONpeAessITh HE0OX0AUMBIE PECYPCHI; PEAIN30BbIBaTh COCTaBICHHBIN IJIaH;

VYo 01.02 BnageTh akTyaJIbHBIMA METOJIaMU PabOTHI B IPO(HEeCCHOHATBFHOM M CMEXKHBIX cepax;

Y0 07.01 cobmro1aTh HOPMBI KOJIOTUYECKON OE30TIaCHOCTH;

VYo 07.02 ocymiecTBasATh paboTy ¢ COONIOACHUEM MPUHITUIIOB OEPEKITMBOTO TIPOU3BOICTBA;

VYo 07.03 oueHMBaTh YPE3BHIYANHYIO CUTYAIMIO; COCTABIISITh AJITOPUTM JACHCTBUIN MPHU YpPE3BbIYATHON
CUTYaLlUU U OIPEAEIATh HeOOXOAUMBIE PECYPCHI 1M1l €€ YCTPaHEHMUS,;

CogepxaHue MOPAKTHUYECKUX U JIADOPATOPHBIX 3aHATHM OPUEHTUPOBAHO HA TMOATOTOBKY
oOyuaroumxcs K OCBOCHHUIO MPO(ecCHOHAIBHOTO MOAYJIS MPOTPaMMBbl IOJITOTOBKHU CIIEHUAIUCTOB CPETHETO
3BEHA M0 CIEeNHAIBLHOCTU U OBJIJCHUIO MPO()ecCHOHATbHBIMU KOMIETeHIUSIMU

IIK 1.3 Opranu3oBbIBaTh MOCTABKHU JEKTPUUECKON IHEPTUU MOTPEOUTENISIM ¢ IPUMEHEHHUEM CPEJICTB
aBTOMAaTHU3AIIH.

I1K 2.1 [IpoBepsATh TEXHUYECKOE COCTOSIHUE MYHUITUTIAIBHBIX JTUHHUM AJIEKTpoTiepeaay;

I1K 3.3 BbInosiHATh MPOBEPKY U HANAJKY 3JIEKTPOOOOPYIOBaHUS Ha 0OBEKTaX 3JIEKTPOCHAOXKEHUS B
MIPOMBIIIIJIEHHOM U TPaKIaHCKOM CTPOUTEILCTBE, B TOM UUCIE C PA3IMYHBIMU BUJAMU PEICHHBIX 3alUT;

A Tak:xe popMHUPOBAHNIO OOIIUX KOMIIETEHIMH:

OK 01. Beibupats ciocoObl perienus 3a1ad npoecCHOHATbHON ASITeNbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 07. ConelicTBOBaTh COXpAaHEHUIO OKPYXKAIOLIEH cpesibl, pecypcocOepereHHIO, TPUMEHATh 3HAHUS
00 W3MEHEHMH KJIUMaTa, TMPUHIMIB OEpeKIMBOrO MPOU3BOJACTBA, APQPEKTUBHO JEHCTBOBaTH B
Ype3BhIYANHBIX CUTYAILIUSX;

[pakTuyeckue 1 1abOpaTOpHBIE 3aHATHS POBOAATC B PaMKax COOTBETCTBYIOIEH TEMBbI, OCIIE OCBOCHHUS
TMIAKTUYIECKUX €JUHUL, KOTOpbIe 00ECTIeUNBaIOT HATMUNE 3HAHUH, HEOOXOJMMBIX ISl €€ BBINOJIHEHUSL.



2 METOANYECKUE YKA3AHUSA
Tema 1.131ekTpUYecKoe 1M0JIe U ero XapaKTepUCTHKHA

IIpakTnueckoe 3ansTue Nel
«Pacyer 3JIEKTPUYeCKOM ey NPH MOCJIeA0BaTEIbHOM, Napa/VIeILHOM U CMELIAHHOM COeAMHEHHUHU
KOH/ICHCATOPOB»

Menn:
- 3aKpENUTh 3HAHHUSI 110 U3yYEHHOU TEME;
- HAYYUTh PaCCUYUTHIBATH KOHJICHCATOPHYIO O6aTapero.

Boinosnus padorty, Bel Oyaere:
YMETb:
VYnal TlonbupaTte 3neKkTpuueckue NpubOpbl U OO0OpYNOBAaHUE C ONPEACIEHHBIMU MNapaMeTrpamMu u
XapaKTepUCTUKaMU;
VY a2 paccuuThIBaTh NapaMeTPbl AEKTPUUECKUX LETEH.
Y a3 YuraTh 3E€KTPUUECKUE CXEMBbI
VY14 OcymecTBasTh COOPKY IIEKTPUUECKUX CXEM B COOTBETCTBUM C 33JIAaHHBIMU YCIOBUSIMH

VY 5 untaTh NpUHLKIUAIBHbIE, JIEKTPUUECKNE U MOHTAXKHbBIE CXEMBI;

Yo 01.01 pacno3HaBaThb M aHaJIM3UPOBATh 3a/adyy W/WIK MpoOieMy B NpodecCHOHATBHOM W/MIN
COLIMAJIbHOM KOHTEKCTE; BBIJCNATh €€ COCTaBHbIE YAaCTH; OMPENENSTh 3Talbl PEHICHUs 33Ja4l; COCTABIAThH
IUTaH JIEHCTBU; ONIpeesITh HE0OX0AMMbIE PECYPCHI; PEaTU30BbIBATh COCTABJICHHBIH IJ1aH;

MarepuanbHoe o0ecrieyeHue:

KoHcnekT nexiuii, HHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKON paboThl, paboyas TeTpaib.
3ajganue:

1. OnpenenuTs OOIIYI0 eMKOCTh AIEKTPUIECCKON IIETIH.

2. OnpenenuTs 3apsbl U HAIPSDKEHUS B COOTBETCTBUE C HHAVMBUAYAIBHBIM 33JaHHEM Ha
MPaKTUYECKYIO padoTy.

Iopsinok BbINMOJIHEHHSI PA0OTHI:

1.IToBTOpUTH KOHCHEKT JICKLIHI MO TeME «JIEKTPUUECKOE TOJIE U €r0 XapaKTEPUCTUKI.

2. HauepTuThb cxemy. BBIABUTE CITIOCOOBI COCTMHEHUS KOHJIEHCATOPOB JIEKTPUUCCKOMN TIENH
MIOCTOSIHHOTO TOKA.

3. BeaucauTh 00LIyI0 €MKOCTh JICKTPUYECKOM IICTIH.

4.0OnpenenuTh HaIpsHKEHUE U 3aps]] Ha KaXKJIOM KOHJEHCATOPE.

5. OcymiecTBUTHIPOBEPKY MPABUIBHOCTH PELICHHUS.

Xox padoThI:

1. [ToBTOPUTH OCHOBHBIE ONpEENCHUS U 3aKOHBI OCIEA0BATEIBHOIO U MapaliieIbHOTO

COEIMHEHUS KOH/IEHCATOPOB.

KpaTkue TeopeTnueckue cBeeHuUs:

DNEeKTpUYECKUE 3apsi/ibl B LIETIA MOTYT HE TOJIbKO MEPEMENIAThCs M0 €€ 3JIEMEHTaM, HO TaKXkKe
HaKaIlJIMBaThCS B HUX, CO3/1aBast 3amac sHeprur. CrocoOHOCTh MPOBOIHUKA U OKPYXKAIOIIEH ero

Cpelibl HAaKaIIMBATh 3JIEKTPUUYECKOE M0JIE XapaKTEePU3YETCs AIEKTPUUECKOM EMKOCTBIO. DJIEKTpHUIecKas
€MKOCTh — CKaJIsIpHas BeJIMYMHA, YUCIICHHO paBHAs 3apsA1y, KOTOPBIA HYKHO

COOOIIUTH IPOBOJAHUKY, UTOOBI €0 MOTEHIMAN U3MeHIIcs Ha 1B.

EMKOCTB uMCJIEHHO paBHA OTHOLIECHHIO BEIMUMHbI SIEKTPHUECKOTO 3apsia Ha ydacTKe dIEeKTPHUECKOil 1enu
K BEJIMYMHE HAIPSKEHUS Ha HEM.

C=q/U, (K1/B)=®

CrocoObl coeJMHEHNS KOHJIEHCATOPOB:



1. IlocnenoBaresbHOE COETMHEHNE KOHIEHCATOPOB
Cxema 3aMelleHus [IeTH C MOCIeI0BaTeNbHBIM COEMHEHHEM KOHICHCATOPOB MIPEACTaBIICHA HA
pucynke 1.1.

(o)
(o]

Pucynoxk 1.1 —Cxema nocne1oBaTeIbHOT0 COEAMHEHUSI KOHAEHCATOPOB

I[J'Ifl MMOCJICA0BATCIIBHOTO COCAMHCHHA KOHACHCATOPA CIIPaBCJIMBbI COOTHOIICHH A

Qosm =Q,=Q,...=Q,,

Ugs = Uy +U, U,
1 1 1 1
=,
Cosm Cl Cz Cn

2. [TapannenbHOE COEAMHEHNE PE3UCTOPOB

[Ipu mapanminenbHOM COEAMHEHUN BCE KOHACHCATOPHI MOJKIIOYAIOTCS K JBYM Y3JIaM AJIEKTPUUYCCKOU
L[eNy, T.€. BKIIIOYAIOTCS Ha OJHO HampspkeHne. (Cxema 3aMellleHus LeNH C MapaieIbHbIM COeIMHEHUEM
PE3UCTOPOB MPEACTABIICHA HA pUCYHKE 1.2

PI/ICYHOK 1.2 - Cxema MmapaJuiCJibHOIO0 COCAMHCHUA KOHACHCATOPOB

HJ'ISI mapajiCJibHOIo COCIUHCHUA CIIPABCAJIMBbI COOTHOIICHH A

Uosy = Uy =U,..=U,,
Qo]sm :Q1 +Q2----+an
Cop =€, +C,...+C,

dopma npeacTrasieHus pe3yJbTara:

PaboTta BbINOJHSETCS B TETPaisX JUIsl MPAKTUYECKHX paboT, caeTcs B KOHLE 3aHiATHA B (opme
PELLIEHHOM 3a1a4H.

Kputepun onenkn:

- OLIEHKA «OTJMYHO» BBICTABJISIETCS CTYACHTY, €CIIM pacuyeT BBIIIOJHEH B MOJIHOM O00beMe, pelIeHue
opopMIIeHO ¢ COOJIOIGHUEM YCTaHOBJEHHBIX IPaBWJI; CTYJEHT CBOOOJHO BIIAZEET TEOPETUYECKUM
MaTepHaioM, 6€30I100YHO IPUMEHSIET €ro MPH PELICHUH 3a7ay;



- OILCHKa «X0pouo» BBICTABJIACTCA CTYACHTY, CCJIW IIPU BBIIIOJHCHUW 3aJaHus JOIMYUICHLL
HE3HAYUTCIIbHBIC OH_II/I6KI/I, peUICHUC O(bOpMJIeHO C CO6JHO,HCHI/ICM YCTAHOBJICHHBLIX IIpaBUJI; CTYICHT
CBOOOJIHO BJIAJICET TEOPETUYCCKUM MaTepHAIOM, 0€301IHMO0YHO MPUMEHSIET €ro IPH PELICHUH 33]a4;

- OILICHKAa «Y/0BJIETBOPHUTEIbHO» BBICTABISACTCS CTYACHTY, €CIHM 3aJaHUE BBIMOJIHEHO C «TIPYOBIMUIY
omuOKamu, perieane ohopMiIeHO 6e3 COOTI0ICHUS YCTAaHOBJICHHBIX ITPABUT,

- OIICHKA «HEeY/JA0BJIETBOPUTEILHO)» BBICTABIISICTCS CTYACHTY, €CIi padoTa HEe BBIMIOJHCHA.

JlabopaTtopHoe 3ansiTue Nel
«HM3y4eHue 1aGOPATOPHOIO CTEH/1a U NMOPS/AKA BbINOJTHEHHs J1a00paTOPHBIX PadoT.
HNHcTpyKTam no TexHnke 6€e30acHOCTH»

Mean:

- O3HAKOMHUTH CTYJCHTOB C YCTPOHCTBOM JabOpaTOpPHOTO CTEHJA, MOPSIKOM IPOBEACHUs padorT,
TpeOOBAaHUAMU TEXHUKH OE€30MAaCHOCTH MPH MTPOBEACHUH pabdoT;

-MIOJlydeHHE CTYAEHTAaMU MPAKTUYECKUX HAaBBIKOB IIPOBEJICHUS 3KCIIEpUMEHTa M 00pabOTKHU €ro
pe3yabTaToOB.

Boinosnus padorty, Bel Oyaere:

YMETb:

VYnal Ilonbupate 3neKkTpuueckue Hpubopbl U OO0OpYNOBAaHUE C ONPEJCIEHHBIMU MapaMeTrpamu u
XapaKTepUCTUKaMU;

Y12 paccuuThIBaTh HapaMeTPhl MIEKTPUUECKHUX LEMEN.

VY14 OcymecTBasSTh COOPKY AIEKTPUUECKUX CXEM B COOTBETCTBUU C 33JIaHHBIMU YCIIOBUSIMH

Yo 01.01 pacno3HaBaThb M aHaJIM3UPOBaTh 33/Ja4y W/WiIM MpoOieMy B MpodecCHOHAIbHOM H/WIN
COLIMAJIbHOM KOHTEKCTE; BBIAETATh €€ COCTaBHbIE YaCTH; ONPEIENATh dTalbl PEeIIeHUs 3a/lauk; COCTaBISATh
IJ1aH JIEHCTBUH; ONIpeIesaTh HEOOX0AUMbIE PECYPCHI; PEATU30BbIBATh COCTABIICHHBIN IUIAH;

MartepuajbHoe o0ecneyeHMe: WHCTPYKLHUS [0 BBINOJHEHUIO JlabopatopHoit paboTel  Nel,
JlaGopaTopHBIN CTEH, MYJIBTUMETD.

3ananmue:
1. O3HaKOMHUTBECS C TOPSAKOM TPOBEIACHUS JIAOOPATOPHBIX PadOT, YCTPOMCTBOM JIaDOPAaTOPHOTO
CTEH[Ia.

2. TlpoiiT HHCTPYKTaX MO TEXHUKE 0€30MacCHOCTH.
ITopsiiok BbINOJTHEHHSI PA0OTHI

1. BHUMaTENBbHO TPOYUTATh MHCTPYKIMIO TI0 TEXHHKE OE30MAaCHOCTH, BBICIYIIATh WHCTPYKTAX IO
TEXHUKE OE30MaCHOCTH, OTBETHUTh HAa KOHTPOJIbHBIC BONPOCHI, PACIHCATHCS B JKypHale II0 TEXHUKE
0€301acHOCTH.

2. IIpounTaTh 001IHE TPEOOBAHUS K BHITIOJTHEHUIO TJAOOPATOPHBIX padoT.

3. O3HAKOMHUTKCS C YCTPOUCTBO JIAOOPATOPHOTO CTEH/IA.

4. N3yunth 0003HAUCHHS HA U3MEPHUTEIBHBIX IPUOOPAX M HAMUCATh UX XapaKTEePUCTHKY. OnpeaeanTh
HeHy JeneHus mnpuodopa. OnpenenuTh KIACC TOYHOCTH MpHOOpa W MAaKCUMAIbHYIO a0COIOTHYIO
MOTPEUTHOCTH MPH 33JAHHOM IIPEJIesie U3MEPEHUSI.

5. 3y4nTh ycioBHBIC rpaduuecKue 0003HAYCHUS HA IICKTPUUYCCKHX CXeMax

Xox pabdoThI:

1. BHEUMaTeIbHO TIPOYUTATh MHCTPYKIMIO MO TEXHUKE OE30MaCHOCTH, BBICIYIIATh MHCTPYKTAXK I10
TEXHUKE OC30MaCHOCTH, OTBETHUTh HAa KOHTPOJIbHBIC BOTPOCHI, PACIHCATHCS B JKypHale IO TEXHUKE
0€30MMacHOCTH.

A) Henp3s kacaTbCsi pyKamMH KIE€MM, OTKPBITBIX TOKOBEIYIIUX YacTE€ll M HAXOASIIUXCS MO
HaMpPsKEHUEM DIIEMEHTOB IIETIeH.

b)IIpexie ueM mpou3BOANTh KaKHe-TNOO U3MEHEHHUS B CXeMe, €€ HY)KHO OTKJIFOUUTh OT UCTOYHHKA
ANEKTPUYECKOM SHEPTUH.

B) Bce mepexmrodeHus B 3JEKTPHUECKHX CXEMaX HEOOXOIMMO MPOU3BOJUTH TOJIBKO MPHU CHATOM
HaMPsKEHUH, TO €CTh NMPU OTKIIOYSHHOM aBTOMATUYECKOM MPEAOXPaHUTENE.

I') [lpexne yeM MPUCTYNUTh K COEIUHEHUIO DIIEMEHTOB CXEMBbI, PACMHOJOKEHHBIX Ha CTEHJE,
HE00X0IMMO YOETUTHCS, UTO KOHTAKTHl aBTOMATOB CETH OTKJIFOUEHBI.



J1) Henb3s npoBepsaTh NanblaMy HaJIU4KUE HAIPSDKEHUS MEXKY BbIBOJAMU MCTOYHHMKA MUTAHUS WIH
JIMHEWHBIX MIPOBOJOB CETH.

E) He npukacaiitech Kk 3aXHUMaM OTKJIIOUEHHBIX OT paboTaromiei menu koHaeHcatopoB. [lomuuTe,
YTO B HEM MOYKET COXPAHATHCS ONACHBIN JUIsl 310POBbsl OCTATOYHBIN 3apsijl.

XK) CoOopka >JEKTPUUYECKHX CXEM JO0JDKHA MPOU3BOJUTHCS COCAMHUTEIBLHBIMH MPOBOJAMH C
ucHpaBHO u3osiuei. Hemb3s noap30BaThest MpoBogaMu 0€3 HAKOHEYHUKOB WIIH IITHIPEH.

3) Ilpexxne yem pa3Ouparh Ienb, yOeAWTECh, YTO KOHTAKThl aBTOMATOB CETU PA30MKHYTHI,
HMCTOYHUKHU MMUTAHUS OTKIIOYEHBI.

W) Henb3s caMoCTOSITEIbHO UCIIPABIIATD BBILIEIIEE U3 CTPOS JIEKTPOOOOPYIOBaHHE.

K) Bo Bpemsa BbInojHeHUs J1a0OpaTOpHON pabOTHI KAaTErOPUUYECKU 3aIlpelacTcsl XOXKICHHE 110
naboparopum.

JI) Bo BpeMst BBITIOJTHEHUS 1a00paTOPHON pabOThI HA paboYeM MECTE HE JIOJKHO OBITh MIOCTOPOHHUX
IIPEIMETOB.

M) IIpon3BoauTh KakHe-TuOO MEPEKIIOUEHUsI Ha IIIaBHOM paclpeeuTeIbHOM IIUTE J1abopaTOPUH
U IyJbTe yIpasieHus nadopatopubiMu creHaamu ctyaeHTam 3AIIPEIIEHO!

2. IlpouuTaTh 0O1THE TPEOOBAHUS K BHITIOTHEHUIO TAOOPATOPHBIX padoT.

JlabopaTopHast paboTa MO DJIEKTPOTEXHHKE SBISETCA HWCCIEAOBATENbCKOM paboToit. [lensio
BBITIOJIHCHU S J'Ia60paTOpHI)IX pa60T ABJCTCA TOATBEPKIACHUC TCOPETUYCCKUX HOHOH(GHHﬁ, OCMBICJICHUE
(bu3nyYecKuX SIBJICHUN U U3yYEHHBIX Ha TEOPETUYECKUX 3aHATHUAX 3aKOHOMEPHOCTEH.

CrynenTsi, paboTaromue B jJabOpaTopuu, pasfeisitoTcs Ha Opuraabl MO TPH-YEThIpe YelioBeka. B
Havase KaXJI0T0 3aHITHS IPOBEPSETCSI MOATOTOBIICHHOCTD CTYACHTA K BBITTOJHEHHUIO Ta00paTOPHOI paboOTHI.
CTyneHT IOJDKeH 3a0JIarOBPEeMEHHO TIOATOTOBHTHCS K TMPEICTOSIIEMY 3aHATHIO B Jabopatopuu. B
IMOATOTOBKY BXOJUT H3YYCHHUC COOTBCTCTBYIOIIHNX PasAacioB TCOPETUYECKOTO Kypca IO JICKIWMOHHBIM
3anmucaM M y4yeOHOW JUTepaType, BBINOJHUTH MpPEIBApUTEIbHO BBIJAHHOE 3aJaHue mpernonaBarens. Ha
3aHSITUU HEOOXOJMMO UMETh KapaHall, TUHEHKY U KaJbKyJIATOP.

CTyneHT, IoJIy9uBIIHI JOMYCK K JJabopaTOpHO# paboTe, MPUCTYIMaeT K COOPKE DIIEKTPUUECKON TN
onbiTa. [loakiioueHne CXeMbl K CETH pa3peliaeTcss TOJbKO MOCie MPOBEPKH IMpernojaBaTeneM. 3aKOHYUB
UCIBITaHUE, KAKIBINA CTYJEHT MOKAa3bIBACT Pe3yNbTaT MPENoAaBaTeNio, 3aTeM OTKII0UYAET CXEMY OT MUTAHUS
, pazoupaer cxemy. Ecnu pe3ynbTarsl omnbiTa OyAyT IpHU3HAHBI HEYIOBIETBOPUTEIBbHBIMHU, TO HEOOXOAUMO
MOBTOPUTH ONBIT. [l0 OkOHYaHMM pPabOTHI BCE COEIUHEHHUS IOJDKHBI OBITH pa3oOpaHbl, BCE MPOBOIHUKU
HE0oOX0IMMO paciyTaTh M Iepenarh mnpenojaBarento. [locie ycmemHoro 3aBepiieHUs SKCIEpUMEHTa
CTyIeHT O0GOpPMIISIET OTYET O MPOJETaHHOW J1abopaTOpPHON paboTe, BBHINOJIHAET HEOOXOAUMBIE PacueThl,
OTBEYaEeT Ha BOIPOCHI.

OT4eT NOJKEH CcoJepXaTh: CXEMbl 3KCIEPUMEHTOB, TAaOMUIbI C JAHHBIMH H3MEpPEeHHH, rpaduku,
BEKTOpHbBIE AUArPAMMBbI, Pe3yJIbTaThl BHIYUCICHUI, pacueTHbIE (POPMYIIBI U BHIBOIBI.

[lonyuennsle paHHble HAOMIOJEHUI CTyIEHT dYacTU4yHO oOpalaTeiBaeT B Jlaboparopuu, a
OKOHYATEJIbHO — JIOMa. DJEKTPUYECKUE CXEMbl, BEKTOPHbIE JUarpaMMbl U rpaduKu cielyeT BblYepUYHBATH
aKKypaTHO KapaHJaIloOM, IPUMEHSSI YepTeXHble MPUHAICKHOCTU. BEKTOpHbIE nuarpaMMbl CTPOSITCS C
coOnrogeHreM MaciuTaba: BHIOpaHHBIN MaciiTad ykasblBaeTcs pSAIOM C HauepueHHOU auarpammoii. Ilpu
BBIYEPUHBAHUM AJIEKTPUUYECKHX CXEM CIEAYyeT HCIOJIb30BaTh YCIOBHBIE O00O3HAYEHHS] B COOTBETCTBHH C
I'OCT.

3. O3HaKOMHUTHCSA C YCTPOHUCTBO TaOOPATOPHOTO CTEH .

3.1 3yuuTh OCHOBHBIE OJIOKU U 3JIEMEHTHI JTa0OPATOPHOTO CTEHA.

4. M3yunth 00O03HAUEHHS HA U3MEPUTENBHBIX NpUOOpax M HAMUCaTh HUX XapaKTEPUCTHUKY.
Omnpenenuths 1eHy JAeneHus npuodopa. OmnpenenuTs Kiacc TOYHOCTH Npubopa M MaKCUMAaJIbHYIO
a0COJIIOTHYIO OTPELIHOCTD MTPU 33JJAHHOM TIpeJiesie U3MEPEHUsL.

5. 3yuuts ycioBHbIE rpadruecKkue 0003HaUeHUs Ha IIEKTPUYECKUX CXEMaXx.

®opma npeacTaBaeHUs pe3yJabTaTa: OTUET ONpeAeNEéHHON paboTe.

Kputepun onenkn:

- OIICHKAa «OTJMYHO» BBICTABIISACTCS CTYACHTY, €CIIM OTYET O BBHINOJIHEHUH JaOOpaTOpHOI paboThI
BBHITIOJIHEH B TMOJIHOM 00BEME, pacyeThl BHITIOJHEHBI MPABUIBHO, OTBETHI Ha BOMPOCHI CHOPMYIUPOBAHBI



TOYHO M TPaMOTHO; CTYJCHT CBOOOHO BJIJICET TCOPETUUCCKUM MAaTepHaioM, 0e30MIMO0YHO TPUMEHSET €ro
IIPU BBITIOJIHEHHH Ja00paToOpHO paboThI;

- OLICHKA «XOPOII0» BBICTABIISICTCS CTYJCHTY, €CIIU JAONYIECHbI HE3HAYUTEIIbHBIC ONIMOKH B pacueTax,
odopmiteHre oTUeTa 1Mo J1IAbOPATOPHOH pabOTEe HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSIM, OTBETHI HA
MOCTaBJICHHBIC BOIIPOCHI PACKPBITHI HE B MIOJIHOM 00BbEME.

- OLICHKA «Y/IOBJIETBOPUTEIbHO» BBICTABIISICTCS CTYJCHTY, €CIH 3a/laHHE BBIMOJIHEHO C «TPYOBIMI)
OIMOKaMu, OTYET 1o JTabopaTopHoit pabore ogopmiieH 6e3 COOIIOIEHUST YCTAHOBICHHBIX TIPABHIL.

- OIICHKA «HEY/I0BJIETBOPUTEIbHO» BBICTABIISCTCS CTYJCHTY, €CJIM pa0d0Ta HE BBIMOJIHCHA.

Tema 2.2 Crioco0bl coelMHEHUsI AKTUBHBIX U MACCUBHBIX 3JIEMEHTOB YJIEKTPUYECKHUX Heneil
MOCTOSIHHOI' O TOKA
IIpakTnueckas padora 2
«Pacuer 3JIeKTpUYeCKHX IeMeil MOCTOSIHHOI0 TOKA MEeTO/I0M 3KBHBAJIEHTHBIX MPeodpa3oBaHuiD)
Henan:
- 3aKpEMUTh 3HAHUS TI0 TeMe «DJEKTPUUECKUE LIETIH MOCTOSTHHOTO TOKa,;
- HAYYUTh PACCUUTHIBATH MPOCTYIO AIEKTPUUECKYIO LIETIh METOJIOM SKBUBAJICHTHBIX MPE0Opa3oBaHUil.
Boinosnus padorty, Bel Oyaere:
YMETh:
VYal Ilonbupate 3nexkTpuueckue Hpubopbl U 00OPYAOBAHHME C ONPENEICHHBIMH IapamMeTpaMu U
XapaKTEPUCTHKAMU;
Y12 paccuuThIBaTh HapaMeTPhl MIEKTPUUECKHUX LEMEN.
Y13 YUuraTh JIEKTPUYECKHE CXEMBI
VY14 OcymecTBiIsSTh COOPKY IIEKTPHUECKUX CXEM B COOTBETCTBUM C 33JIAaHHBIMU YCIOBUSIMH
Yo 01.01 pacno3HaBaThb M aHaJIM3UPOBATh 33/Ja4y W/WIM MpoOieMy B MpodeccHOHAIbHOM H/WIn
COITMATBHOM KOHTEKCTE; BBIJIEIATh €€ COCTaBHBIC YaCTH; OMPEACISATh dTallbl PEIICHHS 3a/1adH; COCTaBISATh
TJ1aH JCWCTBUIN; OTIPENETsATh HEOOXOMMBIE PECYPCHI; PEaTM30BBIBATh COCTABJIICHHBIN TIJIaH;
3ananmue:
1. Onpenenuth SKBUBAJICHTHOE COMPOTHUBIICHUE 3JIEKTpUUYEcKOW I1enu. OmnpenenuTs oOmUN TOK H
MOUIHOCTb JIEKTPUYECKOH 1IEMH.
Iopsinok BbINMOJIHEHHSI Pa0OTHI:
1. B cooTBeTcTBMM ¢ HOMEpOM BapwaHTa W3 Tabmunbl 2.1 BeIMUCATh 3HAYCHHUS IMapaMeTpPOB
ANEKTPUYECKOM IIENU M HAYEPTUTH DIICKTPUUECKYIO CXEMY U3 TaOIHIIhI 2.2.
2. OnpenenuTh 00IIee COMPOTUBIICHUE ICKTPUUSCKOM LICTIH.
3. Onpenenuth oOIiee HaNPsHDKEHUE, OO TOK U OOIIYIO MOIITHOCTD AJICKTPUYECKOM IIETIH.

Tabmuma 2.1 — BapuanTsl 3aaHuil K IpakTHYecKor padbore Ne2

Howmep HOMeEp Conpotusienus, Om Hano
BapUaHTa | CXEMBI R1, Om R2,0m | R3,0m R4,0m R5,0m | R6,0m

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, =40B

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

4 4 13 4 4 8 8 16 U6=308B
5 5 25 3 2 4 6 5 U, =20B

6 6 4 8 8 2 4 4 U, =20B

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. =120 Bm
10 2 3 8 4 15 11 10 P, =140Bm
11 3 12 4 2 11 7 15 P, =90Bm




12 4 13 6 7 18 11 P, =200 Bm
13 5 16 8 8 18 7 P, =210 Bm
14 6 17 4 10 9 8 8 P, =200Bm
15 7 15 2 2 8 10 9 l,=24
Tabnuua 2.2— BapuaHThl cXeM K MpakTUYecKor padorte Ne2
R1 R3
—_ 1 [ 1
R4
R2 |::| R5
R6
e
L
Cxema 1 Cxema 2
R1 R3
— R1
— ] I —
L 1
Ré |j |:|R2
R2 Re6
R3
R4 RS
R4
R5 L
Cxema 3 Cxema 4
R1 R3
R6 1 1
R2 L 1 L 1
— 1 [ 1 D Rs
.
Ré6 R4
R1
R4
—_ R2
Rs 1
[
Cxema 5 Cxema 6

Xoa pa0doThi:

1. U3y4unTh KpaTKnue TEOPETUUECKHE CBEICHUS.

ITocnenoBarenbHBIM Ha3bIBACTCS COETMHEHNE, IPH KOTOPOM Yepe3 BCe Pe3UCTOPHI MPOTEKAET OJUH U
TOT k€ TOK. CxeMa 3aMeIlleHHus LIEeMU C IMOCIe0BATENbHbIM COCJUHEHUEM PE3UCTOPOB NpeACTaBlIeHa Ha
pucyHke 2.1.



U=I-R U:=I-R2 Ui=I-Ra

Unsw= Ui+Uz4+Us=1Rotm

Pucynok 2.1- Cxema nocneoBaTeIbHOIO COSMHEHHUS PE3UCTOPOB

I[J'Ifl MOCJICA0BATCIIBHOTO COCAMHCHH A CIIPABCJIMBEI CIICAYIONIUE COOTHOIICHU A

Iosm = |1 :Iz----: In

Uog = Uy U, 4 Uy
Rogy =R; ¥R, + R,

Popy =Py 4P, 4Py

[Ipu nocnenoBaTenbHOM COEAMHEHNHN TIPU 0OPBIBE LIENHU Ha JII00OM 3reMeHTe 1enu Tok 1oom=0.

[Tpr mapannensHOM COCIMHEHWH BCE PE3UCTOPHI MOAKIIOYAIOTCS K JBYM Y3JIaM JIIEKTPHYECKOU
IIETH, T.€. BKIFOYAIOTCS Ha OJHO HampspkeHune. (Cxema 3aMelieHus IEeNH C MapauiebHbBIM  COeANHEHHEM
PE3UCTOPOB MPEACTABIICHA HA PUCYHKE 2.2

R:1 11=U/R1

e R—
L

R, 12=U/R2
— —_
o/ @ |' |' @ 2]

Rn In=U/Rn

| | Z

—_—

I:=U/Ra

Pucynok 2.2- Cxema napajiesbHOr0 COeIMHEHNS PE3UCTOPOB

Z[J'ISI apajiieJIbHOTO COCANHCHUS CITPABECIMBLI CICAYIOIIUC COOTHOLICHUA:

Upysy =Y, =U,...=U |

=1, +l,...+1

oB1I{
|

n!

OB



S S S
Rosu R: R, R,
Gopy =6, 4G, + G,
Popy =Py 4P, 4Py

[Ipu mapayuienbHOM COCIMHEHWH CYMMHUPYIOTCS NpoBOAMMOCTH. [Ipu oOpeiBe menmu Ha IJ0OOM
AJIEMEHTE TOK Y€Pe3 OCTAJIbHBIE PE3UCTOPHI HE U3MEHUTCA. [Ipr KOPOTKOM 3aMBIKaHMM Ha OJHOM JJIEMEHTE,
TOK 4epe3 OCTaJIbHbIE 3JIEMEHTHI OyJeT paBeH HyJlo, 00llee CONPOTHBIICHUE YMEHBUIUTCS (OyIeT paBHO
COIIPOTHUBIICHUIO IIETTH KOPOTKOTO 3aMbIKAHHMSI), @ OOIINUN TOK 3HAYUTEIBHO YBEITUUUTCS.

2. V3yuute NoOpsAIOK pacyeTa 3JIEKTPUUECKON LENU MOCTOSHHOTO TOKa METOJIOM 3KBUBAJIEHTHBIX
npeoOpa3oBaHmi

Ha npaktuke Hanbosblliee pacipoCTpaHEHUE MOJTyYMIIM NIEKTPUUECKUE LIETTH ¢ KOMOMHUPOBAHHBIM
CIIOCOOOM COEIMHEHUS MMaCCUBHBIX AJIEMEHTOB. MeToJ SKBUBAJICHTHBIX MpPeoOpa3oBaHUl MNpHUMEHSETCs
JUId pacueTa pexuma DdJIEKTPUYECKOM Lenu ¢ OJAHMM HCTOYHUKOM DSHEpPruh M KOMOWMHUPOBAHHOM
(cMmelIaHHOM) cxeMOl COeIMHEHNUsI ACCUBHBIX AJIEMEHTOB. MeTo ] S5KBUBAJICHTHBIX Peo0pa30oBaHUN TaKkKe
MOXXHO HCIOJIb30BaTh Ui YINPOIIEHMUS] YacTH CJIOKHOM CXeMBbI MpHU pacueTax ApyruMu Merogamu. CyThb
METOJIa 3aKJIOYAeTCs B 3aMEHE BCEX PE3UCTOPOB OJHHMM PE3UCTOPOM C SKBUBAJIECHTHBIM COIIPOTHUBIICHHEM

(pucyHok 3).
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PI/ICYHOK 3- Cxema KOM6I/IHI/IpOBaHHOFO COCIUMHCHUHN PC3UCTOPOB

[Tocne mpeoOpazoBanusi cxemMbl MO 3akoHy OMa Juis MOJHOW LEMU MOKHO OMPEIeNUTh TOK,
MPOTEKAIOIIUN Yepe3 UCTOUYHUK (00U TOK), a 3aTeM, BEPHYBILUCH K UCXOJHOM cXeMe, OIPeAeIsIOTCs BCe
TOKH U HAIIPSKEHUS B DJIEKTPUUYECKOM CXEME.

Pacuer npoctoii anexkTpuueckoil menu B OOJBIIMHCTBE CIIy4aeB OCYIIECTBIAETCS Mo 3akoHaM Oma.

3. BBINOJHUTH pacyueT MEKTPUUECKOM 1IeMH B COOTBETCTBUE C HOMEPOM BapUaHTA.

dopma npeacrasieHus: pe3yjbTara: CBOEBPEMEHHO U IIPABWJIBHO BBINOJHEHHBIE PAaCU€Thl. pacyeT
odopmIsieTcs B TETpaau Il IPAKTUYECKUX padoT.
Kpurepun onenku:



«OTIAMYHOY - TEOPETUUECKOE U IIPAKTUUECKOE COAEPKAHUE TEMBI OCBOEHO IIOJIHOCTHIO, 0€3 ITPOoOeos,
yMeHusi c(OpMHUPOBAHBI, BCE NPEAYCMOTPEHHBIE TeMOW ydeOHBbIE 3aJaHHs BBIIOJHEHBI, KA4eCTBO HX
BBITIOJTHEHUS OLICHEHO BBICOKO.

«XO0po1I0» - TEOPETHYECKOE U MPAKTUIECKOE COJECP KaHNuEe TEMbI OCBOCHO TMOJIHOCTHIO, 6e3 mpoberos,
HEKOTOpble YMEHHS C(OPMHUPOBAaHBI HEJOCTAaTOYHO, BCE IMPEIYCMOTPEHHBIE TEMOH YydeOHbBIE 3aJaHHs
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 3a/JaHUI BHITIOJIHEHBI C OIIMOKAMH.

«Y IOBIIETBOPUTENIBHO» - TEOPETUYECKOE U MPAKTHUYECKOE COAECP/KAHUE TEMbl OCBOCHO YaCTUYHO, HO
po0OeTbl He HOCAT CYHIECTBEHHOTO XapaKTepa, He00X0AMMbIE YMEHHUSI pabOThl C OCBOCHHBIM MAaTEPUAIOM B
OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOH YUeOHBIX 3aJaHHil BBITIOJIHEHO,
HEKOTOPbIE U3 BHINMOJHEHHBIX 33aHUI COAEPIKAT OMIMOKH.

«HeynoBiIeTBOPUTEIBHO» - TEOPETHYECKOE UM IPAKTHYECKOE COJEP)KAHUE TEMBI HE OCBOECHO,
HE00X0IMMbIE YMEHHSI He CPOPMHUPOBAHBI, BHITIOJHEHHBIE YUCOHBIC 3aJaHUS COJIEPIKAT TPYObIe OIIHOKH.

IIpakTnueckas padora Ne3
«IloTeHUHMAIbHAS TUATPAMMA»

Menan:
- 3aKpeNUTh 3HAHUS 110 U3YYEHHON TeMe « 3aKOHBI 3JIEKTPUUYECKUX LIeTIel TOCTOSTHHOTO TOKa;
- HAYYUTh PACCUYUTHIBATH U CTPOUTH MOTEHIIMAIBHBIC THArPAMMBbI;
-chOpMHUPOBATH MOHATUS HAMPSHKEHUE W TTOTSHITNAN, a TaK YK€ MPUHIUITBI pacTpeIeICHUs] TOTEeHITHaIa
B DJICKTPUYECKOM ILIETIH.
Bbinosinus padory, Bbl Oynere:
YMETb:
VYnal TlonbupaTte 3neKkTpuueckue NpubOpsl U OOOpYIOBAaHUE C ONpEACEHHBIMU MapaMeTrpamMu u
XapaKTEPUCTHKAMU;
VY12 paccuuThIBaTh NapaMETPhI AIEKTPUUECKHUX LEMEH.
VY13 UnuraTh 31EKTPUUECKUE CXEMBI
Yo 01.01 pacmo3HaBaTh W aHAJIM3UPOBAThH 3a1ady W/HWIKA MpoOseMy B MPodEeCcCHOHATHLHOM H/WIH
COLIMAJIbHOM KOHTEKCTE; BBIACTATh €€ COCTaBHbIE YaCTH; OMPENENATh dTalbl PEIICHUs 3a/1a4H; COCTaBIATh
IUIaH JIEHCTBU; ONpeaessTh HE0OX0AUMbIE PECYPCHI; PEalu30BbIBATh COCTABJICHHBIH I1JI1aH;
VYo 01.02 BnageTh akTyaJIbHBIMH METOJIaMU PabOThI B IPOo(ecCHOHATBLHOM M CMEXKHBIX cepax
MartepuajibHoe o0ecnieyeHue:
KoHcrekt nexiuii, MHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKO paboThl, paboyas TeTpab.
3aganue:
1. OnpenenuTs NOTEHIMABI BCEX TOYEK DIIEKTPHUUECKOHN IETH.
2. IlocTpouTh MOTEHIUATIBHYIO JHArpamMmmy.
IMopsinok BbINOJIHEHHSI PA0OTHI:
1. [ToBTOPUTH KOHCTIEKT JIEKIUHI MO TeMe «3aKOHBI AIEKTPUUECKHUX I[ENEil TOCTOSIHHOTO TOKA.
2.Haueptuth cxemy. O003HAYUTh Ha CXEME BCE TOUYKHU C Pa3HbIM MOTEHIUAIOM.
3.Ykazarp HanpaBieHue Toka. Paccuurars Tok.
4. OnpenenuTh MOTEHINANIBI BCEX TOYEK dIEKTPHUUECKOMN IETH.
5. IMocTpouth NOTEHUUATBHYIO JHArPAMMY.
Xox pabdoThI:
1. 3yunTh nOHTHE MOTEHLIMATbHAS TMarpaMMa U alrOpUTM pacueTa MOTEHIMAIbHON TuarpaMMBl.
[ToTennmanpHas nauarpamMma — 3T0 Tpadudeckoe U300pakeHHe pachlpeesieHus] MOTEeHIMana BIOIb
ydyacTKa HIIM  3aMKHYTOTO KOHTypa »JleKkTpudeckoil menu. [loTeHmmanbHas auarpamMma CTpPOUTCS B
MPSMOYTOJIbHOM CHUCTEME KOOpPIAMHAT M TPEACTaBisieT co00il 3aBUCHMOCTh TOTEHIIMATIOB BCEX TOYEK
ANEKTPUYECKOM IeMH OT COMPOTHBIICHUSI.
[Ipu pacuere MOTEHIMAJIOB CIIEYET 3HATH:
1) Ha maccuBHOM sneMeHTe (pe3ucTope) CTpenka TOKa yKa3blBaeT HANpaBlIEHHWE YMEHBIICHUS
MOTEeHIINANA.
2) Ecnu HampaBiieHHE TOKa uepe3 MAacCUBHBIM 3JEMEHT (Pe3UCTOp) COBMAAAET C HANpaBICHHEM
00x0Jla KOHTypa, TOTEHIMANl MOHWKAETCS Ha BEIMYHMHY MAJCHHS HANPSDKCHUS B HEM, U YBEIHUMBACTCA,



€CITM HaIlpaBJICHHME TOKa dYepe3 IMAaCCUBHBIA 3JIEMEHT (PE3UCTOp) HE COBMAAAET C HaAIpaBJIeHHEM 00Xona
KOHTYpa.

3) Crpenka 3JIC yka3piBaeT HampaBlieHHE yBelIWueHus mnoreHuuana. [lpu mepexoxe dyepes
uneanbHeii  ucrounuk D/C (r= 0) moTeHman ckaukoMm yBenuuuBaercs Ha Benuuuny JDJC ucTouHMKA,
ecnu HampasieHne J/IC coBmagaeT ¢ HampaBiIeHHEM 00X0Ja KOHTYpa M YMEHBIIACTCS, €CIIM HaIlpaBJICHUE
DJ1C He coBmamaeT ¢ HampaBjiIcHUEM 00X0J1a KOHTYpa.

4) Ilpu pacuere M3MEHEHUs MOTEHLMANA INpU nepexoje depe3 ucrouHuk DJIC ¢ BHyTpeHHUM
COINPOTHUBIICHUEM [, HEOOXOJMMO YUYMTHIBATH TMAJCHWE HANPSKEHHWs HAa BHYTPEHHEM CONPOTUBIICHUU
HCTOYHUKA, MPEJICTABUB CXEMY 3aMEILIEHUS HMCTOYHHUKA, KaK MOCJIEJI0BAaTEIbHOE COECIUHEHHE HJICAIbHOIO
HCTOYHUKA U PE3UCTOPA C CONPOTUBIICHUEM .

ANroput™ pacdera NOTECHUMAIBHOW JUAarpamMMsbl IS SJEKTPUYECKOM LENH, COCTOSAMIEN U3 OJTHOTO
KOHTYypa:

1. BeiOpats HampaBieHue 00X0/1a KOHTYpa (TPOU3BOJIHHO).

2. Ha cxeMe yka3aTb TOYKY C HYJEBBIM MOTEHIMAJIOM (3a3€MJIUTh TOUKY) U BCE€ TOYKU C Pa3HbBIMU
noTeHuuanamu. Hymepaninio ocylecTBiasTh 10 MOPSJIKY, HAuMHAasg C TOYKU C HYJIEBBIM MOTEHIMAIOM IO
HaIpaBJIEHNIO 00X0/1a KOHTYpA.

3. OnpenenuTh 3HaYEHUE W HAIIPABJICHHE TOKA B 1I€TIH 110 (OpMYyIie

rae M- KOJIMYECTBO UCTOUYHUKOB B KOHTYPE,
N- KOJIMYECTBO MMAaCCUBHBIX DJIEMEHTOB.

m

ZE - TpencTaBiseT coOoi anrebpamdeckyro cymmy OJIC, mpu pacuere KOTOPOW YUUTHIBACTCS

j=1
HarpaBiienue DJIC ucrounuka. Co 3HakoMm mmoc Oepercs DJ[C, HampaBiieHHE KOTOpPOHM COBIAIAET C
HarpaBJieHHeM 00X0Jla KOHTypa, co 3HaKoM MHHYC Oepercst DJ]C, HampaBieHHe KOTOPOl HE COBIAJAET C
HarpaBJieHHEeM 00X0a KOHTYpa.

B pesynbrare pemieHus TOK MOXET MPUHATH OTPULIATENIbHOE WM TOJIOXKHUTENbHOE 3HaueHue. Eciu
TOK MPHUHSUI TOJIOKUTEIbHOE 3HAYCHHE, €r0 HaIlpaBJICHHWE COBMANAeT C HampaBieHHEM 00X0la ToKa, €Ciu
OTpHUIaTeNIbHOE, €r0 HalpaBJIEHUE HE COBIA/IAET C HallpaBJIeHHeM 00X0/1a TOKa.

4. OnpenenuTh MOTEHINANIBI BCEX TOYEK KOHTYpa OTHOCUTENIBHO TOYKHU C HYJIEBBIM MOTEHIIUAIOM.

5. VYkazaTb TOYKM Ha KOOPAWHATHOW IIJIOCKOCTHU U COEIUHUTh HUX MPSIMBIMU JIMHHUSIMH.
Koopaunatamu Toudek SBISIOTCA CYMMapHOE CONPOTHUBIEHHE OT TOYKH C HYJIEBBIM MOTEHIMAIOM 0
pacueTHoil (0ch aOCIUCC) U MOTEHIIUAN PACUeTHOM TOUKH OTHOCUTENIBHO HYJIEBOU TOUKH (OCh OpJIUHAT).

6. [lo moreHuMaIbHON AMAarpaMMe, BO3MOXHO, ONPEAETUTh HaNpsikeHHe (Pa3HOCTh MOTEHIIMATIOB)
MEXY JIFOOBIMH JIBYMSI TOUKaMU KOHTYpA.

2. BBIMONHUTH pacyeT W MOCTPOCHHUE MOTEHIMATBHOW JUarpaMMbl B COOTBETCTBHE C H3yYCHHBIM
QJIITOPUTMOM.

dopma npeacTaBJieHus pe3yJbTara:

PaGora BeImONHSETCS B TETpaasx A MPAaKTUYECKUX padoT, cAaeTcs B KOHIE 3aHATHS B (opme
pEIIeHHOH 3a1a4H.

Kpurepum oueHku:

- OILIGHKAa «OTJIMYHO» BBICTABIISETCS CTYJEHTY, €CIHM PacyeT BBHIMOJIHEH B MOJHOM O0beMe, pelieHne
opOpMIIEHO ¢ COONIOIGHHEM YCTAaHOBIEHHBIX TMPaBWI, CTYJEHT CBOOOJHO BIaJCET TEOPETUUECKUM
MaTepuanomM, 6e30mnO0YHO MPUMEHSIET €ro IPH PEelIeHUH 3a1ay;

- OLEHKAa «XOPOIN0» BBICTABISAETCA CTYAEHTY, €CJIM NpPH BHIIOJIHEHUH 3a/laHusl JOIYIIECHBI
HE3HAYUTENbHbIE OIMMOKU, pelieHrne O(GOPMIIEHO C COONIOJICHUEM YCTAaHOBIEHHBIX MPABUJ; CTYIEHT
CBOOOJHO BJaJIe€T TEOPETHUECKUM MaTepHuaIoM, 0e301IMO0YHO MPUMEHSET ero py pelIeHUH 3a/1a4;

- OIICHKA «Y/I0BJIETBOPHUTEIBLHO)» BBICTABISIETCS CTYACHTY, €CIU 3a/IaHHE€ BBITIOJIHEHO C «TPYOBIMU»
omnOKamu, perenre ohopMiIeHo 6e3 COOMOICHNS YCTAaHOBIICHHBIX TPABUIT;

- OI[EHKA «HEeYA0BJIETBOPUTEIbHOY» BBICTABISIETCS CTYIACHTY, €CITU pad0Ta HE BBIMOJTHEHA.



JlabopaTtopHoe 3ausiTue Ne2
«OnbITHAsS MPOBEPKA CBOWCTB MOC/I€10BATEILHOT0 COeTHHEHUS PE3UCTOPOB)
ean:
- 3aKPETNHUTh TEOPETUUCCKHIE 3HAHUS 110 TeME «DIEKTPUICCKHE IIETIH MOCTOSHHOTO TOKa.
- chopMUpPOBaTh YyMEHHE OJB30BAThCA M3MEPUTENBHBIMU NMpHOOpamMu, 00padaTbiBaTh Pe3ylIbTaThl
H3MEPEHHUSL.
- copMHUpOBATH YMEHUE aHATTU3UPOBATH IMOJTYYCHHBIC B PE3YJbTaThI SKCIICPHUMCHTA.

Boinosnus padorty, Bl Oyaere:

YMETb:

VYl Tloxbuparh sneKTpUdYecKHe MNPUOOPHl W O0OPYAOBAaHUE C OIpPEACICHHBIMH IMapaMeTpaMu M
XapaKTepUCTUKaMU;

VY a2 paccuuThIBaTh NapaMeTpbl MEKTPUUECKUX LETIEH.

VY14 OcymecTBiasTh COOPKY MIEKTPUUECKUX CXEM B COOTBETCTBUU C 33JIaHHBIMU YCIIOBUSAMH

Yo 01.01 pacno3HaBaThb M aHaJIM3UPOBATH 3a/Jadyy W/WIKM MpoOieMy B IpodeccHoHaIbHOM /WU
COLIMAJIbHOM KOHTEKCTE; BBLAEIATh €€ COCTaBHbIE YaCTH; ONPEIENATh dTalbl PEIICHUs 3a/lauk; COCTaBIATh
IJIaH JIEHCTBUM; ONIPeIEsATh HEOOX0AUMbIE PECYPCHI; PEAIM30BbIBATh COCTABIEHHBIN IUIAH;

MartepuajbHoe o0ecnedyeHMe: WHCTPYKUHUS 110 BBINOJHEHHUIO J1TA0OpaTopHON paboThl  Ne2,
JIabopaTopHbIil CTEH, MYyJIbTUMETP.

3ananmue:

1. OnbITHBIM IyTEM MPOBEPUTH CBOMCTBA MOCIEI0BATEILHOTO COSAMHEHUS PE3UCTOPOB.

IHopsAoK BbINOJHEHHS PA0OTHI

1. [IpounTath KOHCTEKT JIEKITUH 110 TeMe «CIocoObl COSTMHEHHS PE3UCTOPOBY.

2. O3HAKOMHUTHCS C MHCTPYKITUEH 110 BHIIOJTHEHUIO Pa0OTHI,

3. TIpoBecTH dKCIIEPUMEHT;

4. BBIMOJHUTH OTYET O TIPOJICITAHHOU padoTe.

Xox padoThI:

1. BHuMarenbHO MpPOYMUTATh HHCTPYKLHUIO, O3HAKOMHUTbCA C HpubopaMu U OOOpYAOBaHHUEM,
OIPENIENIUTB LIEHY AeJIeHUs MPUOOPOB.

2. HaueptuTh cXeMy MOCIEIOBAaTEIBLHOTO COCIUHEHHUs pe3ucTtopoB (3 pesuctopa). OmnpenenuTh
MECTO BKJIIOYEHHUS HM3MEPUTEIbHBIX HPUOOPOB IJIi M3MEPEHUs BCEX TOKOB M HANpPSHKEHUH B CXEMe.
Omnpenenuts mpeaensl N3MEPEHUs U LIeHY JeNEeHUs U3MEPUTENIbHBIX TPHOOPOB.

3. Cobpatb cxemy. [locne npoBepkH MPaBUIBHOCTH CXEMBI IIPEIOIABATENIEM BKIIOUUTh YCTAaHOBKY.
Pesynbrarhl u3mMmepenus 3anecty B Tadnuiy 2.1.

Tabnuna 2.1-Pe3ynbrarsl mpoBEepKH MOCIEI0BATEILHOTO COSAMHEHUS PE3UCTOPOB

ConpoTtuBieHue Pe3ynbTatel n3mepeHust Pe3ynbTaThl pacueToB
Hanpsoxenne, B Tok, Hampsoxenue, B Toxk,
A A
Ry
R,
Rs
Rosm= R1+ R2 +R3

4, HpOBepI/ITB MMPaBUJIBHOCTb 3aKOHOB IOCJICAOBATCIIbHOTO COCAUHCHUA PE3NCTOPOB
U

obwy

5. CﬂenaﬁTe BBIBOJIbI O IIOATBECPKACHUU 3aKOHOB ITOCJICA0BATCIIBHOTO COCAUHCHU A PE3UCTOPOB.
6. OTBeTHUTH HA KOHTPOJIBHBIC BOIIPOCHI.

AU, =U,+U,+U;;B) 1, =1, =1,=1;:B) R, =

obwy

®opmMa npeacTaBIeHUs pe3yJabTaTa: OTUYET 10 ONpeaenEéHHON paboTe.



Kpurtepuu onenku:

- OILICHKA «OTJMYHO)» BBICTABJISICTCS CTY/ACHTY, €CIIM OTYET O BBINOJHEHUH J1a00OpaTopHOil paboThI
BBINOJIHEH B TOJHOM OOBEME, pacueThl BBINOJHECHBI MPABUIBHO, OTBETHI HA BOMPOCHI CHOPMYITHPOBAHBI
TOYHO M IPaMOTHO; CTYJCHT CBOOO/HO BJIaJICET TEOPETHUECKHM MaTepHaIoM, 0€30IIMO0YHO IPUMEHSIET €ro
IIPU BBITIOJIHEHUH Ja00paToOpHO paboThI;

- OLICHKA «XOPOII0» BBHICTABISICTCS CTYJICHTY, €CIIU JIOMYIICHb HE3HAYUTEIbHbIC OITHOKH B pacyeTax,
odopmiieHre oT4eTa 1Mo J1abopaTopHOi paboTe HE COOTBETCTBYET YCTAHOBIICHHBIM TPEOOBAHHUSAM, OTBETHI Ha
MOCTABJICHHBIC BOIIPOCHI PACKPBITHI HE B OJIHOM 00BbEME.

- OIICHKA «Y/OBJIETBOPUTEIbHO» BBICTABISICTCS CTYJCHTY, €CIH 3a/laHHE BBIMOJIHEHO C «TPYOBIMI)
OIMOKaMH, OTYET I0 JTabopaTopHOi pabore opopmileH 6e3 COOIIFOICHUST YCTAHOBICHHBIX TIPABHIL.

- OIICHKA «HEY/I0BJIETBOPUTEIbHO» BBICTABIISCTCS CTYJCHTY, €CJIM pa0d0Ta HE BBIMOJIHCHA.

JlabopaTopnasi paéora Ne3
OnbITHAsi NPOBEPKA CBOICTB MapPa/IeIbHOT0 COeUHEHHSI Pe3UCTOPOB

Menan:

- 3aKpENUTh TEOPETUUECKHUE 3HAHUS 110 TeME «DNEKTPUUECKHE LIETIH MOCTOSIHHOTO TOKa.

- copmMHpoBaTh YMEHHE IOJIb30BATHCS W3MEPUTENbHBIMHU IMpHOOpaMu, 00pabdaThIBaTh PE3YNbTAThHI
H3MEpEeHUsl.

- copMHUpOBaTH YMEHUE aHATTU3UPOBAThH MOJIyYEHHBIE B pE3yJIbTaThl IKCIIEPUMEHTA.

Bbinosinus padory, Bel Oynere:

YMETb:

VYnal TlonbupaTe 3nekTpuueckue NpubOpbl U OOOpYIOBAaHUE C ONPEACNEHHBIMU MapaMeTrpamMu u
XapaKTEPUCTHKAMU;

VY12 paccuuThIBaTh MapaMeTPhl SJIEKTPUUECKUX LIETICH.

Y14 OcymiecTBiiTh cOOPKY IEKTPUUECKUX CXEM B COOTBETCTBUH C 3a/IaHHBIMU YCIIOBUSMU

Yo 01.01 pacmo3HaBaTh W aHAIM3UPOBAThH 3a1ady W/HWIXA MpoOieMy B MPOGECCHOHATHHOM H/WIH
COLIMAJIFHOM KOHTEKCTE; BBIACTATh €€ COCTaBHbIC YaCTH; OMPENENATh dTalbl PEIICHUs 3a/1a4H; COCTaBIATh
IJIaH JIEHCTBUM; ONpeAesaTh HEOOX0AUMbIE PECYPCHI; PEaTN30BbIBATh COCTABIICHHBIN IUIAH;

MarepuajbHoe o0ecnedyeHHe: WHCTPYKIMS 10 BBINOJTHEHUIO JIA0OpaTOpHOW paboThl  Ne3,
JlaGopaTopHBIN CTEH, MYJIBTUMETD.

3aganue:

1. OnBITHBIM TyTEM MPOBEPUTH CBOMCTBA MapalljIeIbHOTO COSAUHEHUS PE3UCTOPOB.

Iopsinok BbINMOJIHEHHSI PA0OTHI

1.BHuMaTensHO MPOYUTATh MHCTPYKLHMIO, O3HAKOMUTBCS C MpubopamMu U 000pPYHAOBaHUEM,
OTIPEeNUTh IIEHY JeJIeHHs PUOOPOB.

2. 3yuuTthb cxemy NocieA0BaTeIbHOTO COeIMHEHUS PE3UCTOPOB.

3. Cobpatp cxemy. [locie mpoBepkH MPaBUIBHOCTU CXEMBI MPENOJaBaTelIeM BKIIIOUYUTH YCTAHOBKY.
Pesynbrarel u3mMepenus 3aHectu B Tabmuiyy 3.1.

Tabnuma 3.1 -Pe3ynbraTel NpoBepKH MapajieIbHOTO COSAMHEHUS PE3UCTOPOB

ConpoTuBieHue Pe3ynbprarel uzmepenus Pe3ynbpTarel pacueTroB
Hanpsoxenue, B Toxk, Hanpspxenue, B Toxk,
A A
R1
R,
Rs
1/Rosuw= 1/R1+ 1/R2 +1/R3




PazomkHyTh Ieh pe3uctopa R3 u u3meputh TOk 1 HanpspkeHue Ha R1 u R2

R1

R

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

4. TIpoBepuTh NPABUIBLHOCTH 3aKOHOB IOCJIEI0BATEILHOIO COETUHEHHS PE3UCTOPOB

U,
_ . _ oow
=1, +1,+1;; B) Rm—I :
0bwy
5. Cnenaiite BbIBOJIbI O IOATBEPKICHUH 3aKOHOB IIOCIEA0BATENBHOIO COETUHEHUS PE3UCTOPOB.
6. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

AU, =U, =U, =U,; B) |

06wy

®dopMma npeacTaBiaeHus pe3yabTaTa: OTYET ONPeeIEHHOI padoTe.

Kputepuu onenku:

- OIICHKAa «OTJIMYHO» BBICTABIISICTCS CTYACHTY, €CIIM OTYET O BHITIOJHEHUH JaOOpaTOpPHOI paboThI
BBIIIOJIHEH B ITOJIHOM 06’I)GM€, PaCUCThbl BBIIIOJHCHBI IMMPAaBHUJIBHO, OTBECTBI HAa BOIIPOCHI C(l)OpMy.]'II/IpOBaHI)I
TOYHO W TPAMOTHO; CTYJICHT CBOOOHO BJIAJICET TEOPETHUECKUM MaTEpUaoM, 0€30MHO0YHO MPUMEHSET €TO
IIPY BBITIOJIHEHUH JIA0OPaTOPHON pabOTHI;

- OIIEHKAa «XOPOII0» BBICTABISIETCS CTYIICHTY, €CIIU JOIYIICHbl HE3HAUYNTENIbHbIE OIINOKH B pacyerax,
odopMIIeHHE OTYETa TI0 JIA0OPATOPHOU paboTe HE COOTBETCTBYET YCTAHOBIECHHBIM TPEOOBAHMIM, OTBETHI HA
MTOCTABJIEHHBIE BOIIPOCHI PACKPHITHI HE B TIOJTHOM 00bEME.

- OIIEHKAa «Y/0BJIETBOPHUTEIbHOY» BBICTABISETCS CTYACHTY, €CIH 3aJaHNE BBHITIOJIHEHO C «TPYOBIMI)
omuOKaMu, OTYET 10 JabopaTopHOit paboTe oopmiieH 6e3 COOMOACHUS yCTaHOBICHHBIX TTPABHUIL.

- OIICHKA «HEY/JA0BJIETBOPUTEIBLHO» BBICTABISICTCS CTY/ICHTY, €CiIi paboTa He BBHITIOJTHEHA.

Tema 2.3
3aKOHBI JJIEKTPUUYECKHX 1eNeld MOCTOSTHHOI0 TOKA

JlaGopaTtopHas padora Ne4
HN3yyenue 3akoHoB Kupxroga

Hean:

- 3aKpPENUTh TEOPETUUECKHUE 3HAHUS 110 TeME «3aKOHBI 3JICKTPUUYECKUX LIEeTIeH TOCTOSTHHOTO TOKa;

- 3aKPENUTh MOHATHS «Yy3€l», «BETBbY», KKOHTYP»;

- 3aKpenuTh yMEHUE MPUMEHATH 3aKoHbl Kupxroda mias pacuera CIOKHBX 3JICKTPUUYECKUX Ieneit
MTOCTOSIHHOTO TOKa;

- chopmHpoBaTh YMEHHE MOJIb30BATHCA HU3MEPHUTENBHBIMH IpHOOpaMu, oOpabaThiBaTh pe3yabTaThl
U3MepeHus;

- copMUpOBaTH YMEHUE aHATTU3UPOBATDH MOJIYUEHHBIE B PE3YJIbTaThl SKCIIEPUMEHTA.

Boinosinus padory, Bel Oyaere:

YMETh:

VYnl IlonbupaTh 3neKkTpUyeckHe NpUOOpbHl U O0OPYAOBAaHUE C ONPEICICHHBIMM INapaMeTpamMu U
XapaKTepUCTUKAMU;

VY a2 paccuuThIBaTH NapaMeTpbl WEKTPUUECKUX LETIEH.

VY14 OcyiiecTBasATh COOPKY IEKTPUUECKUX CXEM B COOTBETCTBHMHU C 3a/IaHHBIMU YCIOBHSMHU

Yo 01.01 pacmosHaBaTh M aHAIU3UPOBaATh 3a/1adyy W/WIM MpoOiaeMy B MPOPEeCcCHOHATBHOM W/WIH
COLIMAIBHOM KOHTEKCTE; BBIAEIATh €€ COCTaBHbIE YaCTH; ONPEACIIATh 3TAllbl PELICHUSA 3aa4y; COCTaBIATH
IUTaH AEUCTBUI; onpeaess Th He00X0AUMBIE PECYPCHI; PEaIM30BbIBATh COCTABIICHHBIN IUIaH;

MarepuajibHoe o0ecnmedeHHe: WHCTPYKIHS [0 BBINOJHEHUIO J1labopaTOpHOM paboThl  Ned,
JIaGopaTopHBIif CTeH], MyJIbTUMETD.

3amanmue:

1. OnBITHBIM MyTEM MPOBEPUTH CIIPaBeIMBOCTh 3aKOHOB Kupxrodga.

IHopsinok BbIMOTHEHHsI PA0OTHI



|.BHUMaTenpHO TPOYMTATh HMHCTPYKIHIO, O3HAKOMHUTBCS C npubopamMu u  00OpyJOBaHHEM,
OTIPENICNIUT LIEHY AeJeHUS MPUOOPOB.

2.HauepTuTth CII0XKHYIO 3JIEKTPUUYECKYIO CXEMY, COCTOSIIYIO U3 TPEX BETBEH.

3. CoOpatp cxemy. Ilocie mpoBepkH MPaBUIBHOCTH CXEMBI MPEIOAAaBaTENIEeM BKIIIOYHTH YCTAHOBKY.
PesynbraThl n3mMepeHus 3aHecTy B TabmuIy 4.1.

Tabnuua 4.1 -Pe3ynbTaTsl MPOBEPKH CIPAaBENTMBOCTH 3aKOHOB Kupxroga

Pesynbprarel uzmMmepeHus Pe3ynbprarel pacueTos
Toku [Tanenus HanpsiKeHUs! Ha ZE Toxu [Tanenust HanpsKEHUs! z
IIaCCUBHBIX 3JICMCHTaX B Ha IMaCCUBHBIX E
3J'IeKTpI/I‘IeCKOI71 e ’ OJIEMCHTAaxX

AIEKTPUUYECKON LIeTH

11, 12, 13, | Ury, | Ure, Ugs, Ugs, 11, 12,| 13,A | Ury, | Ury, | Ugrs, | U,
A A A B B B B Al A B B B B
Kontyp
1
Kontyp
2

4. CocTaBUTh ypaBHEHHUS 110 IEPBOMY U BTOpoMy 3akoHaM Kupxroda u paccuntaTh TOKH, NaJACHUS
HaNpsDKEHUS Ha KaXJI0M COIPOTUBIICHUH, PE3YIbTaThl pacyeTa 3anucarh B TaOJIUIe U CPAaBHUTH C
pe3ynbTaTaMu U3MEPEHHUSL.

5. IIpoBeputh npaBUIbLHOCTL 3aKk0HOB Kupxroda.

6. Crienaiite BBIBOJIBI O TIOATBEPKACHNH 3aKOHOB Kupxroda.

7. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

dopmMa npeacTaBjieHusi pe3yJabTaTa: 0TUYET OnpeneaeéHHo padoTe.

Kpurepun oueHku:

- OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYICHTY, €CIIM OTYET O BBINOJHEHHUU JIAOOPATOPHON pabOTHI
BBITIOJTHEH B TOJHOM 0OBEME, pacyeThl BBINOJIHEHBI MPABWJIBHO, OTBETHI HAa BOMPOCH CHPOPMYIUPOBAHBI
TOYHO W TPaMOTHO; CTYJICHT CBOOOHO BJIAJICET TEOPETUUCCKHM MaTEpUAIIOM, 0€30IHO0YHO MPUMEHSIET €TO
IIPH BBITOJIHEHUH J1a00paTOpHO# paboTHI,

- OLIEHKAa «XOPOII0» BBICTABISIETCS CTYICHTY, €CIIU JOIMYIICHbI HE3HAUYNTENIbHBIC OIIMOKH B pacyerax,
odopmIIeHHE 0TYETa MO JTA0OPATOPHOIH PabOTE HE COOTBETCTBYET YCTAHOBICHHBIM TPEOOBAHHSIM, OTBETHI HA
MOCTaBJICHHBIC BOTIPOCHI PACKPBITHI HE B TIOJIHOM 00bEME.

- OILICHKAa «Y/I0BJIETBOPHUTEIbHOY» BBICTABISETCS CTYICHTY, €CIH 3aJaHUE BBIMIOJIHEHO C «TPYOBIMI)
omuOKaMu, OTYET 10 JabopaTopHOi padoTe odopmieH 6e3 COOMI0CHUS YCTAHOBICHHBIX MPABHIL.

- OIICHKA «HEY/JAO0BJIETBOPUTEIBLHO» BBICTABIISICTCS CTY/ICHTY, €CJIi paboTa HE BBITIOJHEHA.

Tema 2.4
Pacuer JjieKTprUyecKMX 1enei MOCTOSIHHOTO TOKA
IIpakTuyeckas padora Ne4
Pacuer 3/1eKTpHYecKoii eMH MOCTOSHHOTO TOKAa METOJ0M Y3JIOBbIX  KOHTYPHBIX YPaBHEHUI

ean:
- 3aKpEMUTh 3HAHUS IO U3YUYEHHOU TeMe «3aKOHBI AIEKTPUUECKHUX LIETIeH MOCTOSHHOTO TOKay,
- HAYYUTh PACCUMUTHIBATH CJIOKHBIE AIEKTPUUECKHUE IIEMU METOJIOM Y3JIOBBIX M KOHTYPHBIX YPAaBHEHUII.

Beimosinus pabdory, Bel Oyaere:

YMETh:

VY a2 paccuuThIBAaTh MapaMeTPhl MEKTPUUECKUX LENEN.
Y a3 YnraTh 37EKTPUUECKUE CXEMBI



Yo 01.01 pacmo3HaBaTh M aHAIU3WPOBATh 3a/ady W/WIM MpoOieMy B HPOPECCHOHATBHOM H/WIH
COLIMAJIbHOM KOHTEKCTE; BBIAEIATh €€ COCTaBHbIE YAaCTH; ONPENEINATh dTalbl PEIICHUS 3a/1a4M; COCTaBIATh
TUTaH ACHCTBUI; ONPeAeIsITh HE0OX0AUMBIE PECYPCHI; PEAIN30BbIBATh COCTABICHHBIN IJIaH;

VYo 01.02 BnaseTs akTyaqbHBIMUA METOAAMHU paOOTHI B TPO(PECCHOHANIBHOM U CMEXHBIX chepax

MarepunanbHoe obecrnieyeHue:

KoHcnekT nekuuii, HHCTPYKIHS K BBITIOJIHEHUIO PAKTHUECKO paboThl, paboyast TETpaib.

3amanmue:

1. OnpenenuTh Bce TOKU B 3JIEKTPUUECKON e METOJIOM y3JIOBBIX M KOHTYPHBIX YpaBHEHUIA.

2. CocTaBUTh OajaHC MOIIHOCTEH.

IMopsiiok BbINOJIHEHUS PadOTHI:

1. IToBTOpUTH KOHCHIEKT JICKIHH MO TeMe «3aKOHBI MIIEKTPUIECKUX IIETICH MTOCTOSHHOTO TOKa.

2.Haueptutb cxemy. OnpeaenuTs KOJINYECTBO y3JI0B U BETBEH B IIEMH.

3.Ykazarh HaNpaBJICHHS TOKOB.

4.CocTaBUTb CUCTEMY ypaBHEHU 10 3akoHaM Kupxroda u pemmurs ee.

5. CocraBuTh 0anaHc MOIIHOCTEN U CIeJIaTh BBIBOJI O MPAaBHJIBHOCTH PEILICHUS.

Xoa paGoThI:

N3yunth anropuT™m pacueTa CI0XHOW AJIEKTPUYECKON LENU MOCTOSIHHOTO TOKAa METOJIOM Y3JIOBBIX M
KOHTYPHBIX YPaBHEHHI U BBHIOJIHUTH PACUYET B COOTBETCTBUE C aJITOPUTMOM.

MeTol OCHOBaH Ha COCTaBJIEHMM YpaBHEHMH IO MEpBOMY M BTOpoMy 3akoHam Kupxroda.
JIOCTOMHCTBOM JAHHOTO METO/Ia SIBJISIETCS €0 YHUBEPCAIBHOCTb.

ANropuT™M pacueTa METOJI0OM Y3JIOBBIX U KOHTYPHBIX YpaBHEHUN

1) [IpousBoJibHO BRIOpATh HAIIPaBJIEHUS TOKOB BO BCEX BETBSX JJIEKTPUUYECKOM CXEMBI M YKa3aTb UX Ha
CXEMe.

2) Onpenenuts koaudectBo y310B (Ny) u Betseit (NB) B cxeme.

3) Onpenenuth KOJMYECTBO YpaBHEHUH IO MIEpBOMY M BTOpoMy 3akoHam Kupxroda.

KonnuecTBo ypaBHEeHumit no nepBomy 3akoHy Kupxroda onpenensiercs mo gpopmyiie

N1=Ny-1
KomnuecTBo ypaBHeHuit mo BTopoMy 3akoHy Kupxroda onpenensiercs o dopmyie
N2=NgB-(Ny-1)

CymMapHO€E KOJIMYECTBO ypaBHEHUH J0KHO OBITh PABHO KOJIMUECTBY BETBEH (TOKOB) B CXEME.

4) CocraBUTh CHCTEMY YpaBHEHHI MO MEpBOMY M BTOpOMY 3akoHam Kupxroda s mpou3BOJIBHO
BBIOpAaHHBIX Y3JI0B ¥ KOHTYpoB. HamnpaBnenre 06xo/1a KOHTYpa BbIOMpaeTCsi IPOU3BOJILHO.

5) Pemnth mMOJSydEeHHYIO CHUCTEMY YpaBHEHMH JIOOBIM MaTeMaTUYECKUM METOJOM. PesymbraTom
pelieHus OyJeT onpeeieHle BCeX TOKOB AJIEKTPUUECKON IEIH.

6) Ha cxemMe M3MEHUTH HampaBleHHS TOKOB, KOTOpPbIE B PE3Yy/IbTAaTe PEHICHHS CHUCTEMBI MPHUHSIIN
oTpunaTenbHoe 3HayeHue. OTpulaTeIbHOE 3HaU€HHE TOBOPUT O HEMPABHIILHOM BBHIOOpE HANPABIIEHUS TOKA
B | myHKTE anroputMma.

7) BoinosauTh ipoBepKy. COCTaBUTh OaaHC MOIIHOCTH.

dopmMa npeacTaBaeHus pe3yJbrara:

PaboTta BbINOJHSETCS B TETpaisX JUIsl MPAKTUYECKHX paboT, claeTcs B KOHLE 3aHiATHA B (opme
PELLIEHHOM 3a1a4H.

Kputepun onenkn:

- OLIEHKA «OTJHMYHO» BBICTABJISIETCS CTYAEHTY, €CJIM pacyeT BBHINOJHEH B MOJHOM O00beMe, pelleHue
oGopMIIEeHO ¢ COOJIOIGHUEM YCTAaHOBJEHHBIX IPaBWJ; CTYIACHT CBOOOJHO BIIAJE€ET TEOPETUUYECKUM
MaTepHuaioM, 6€301100YHO IPUMEHSIET €ro MPH PELICHUH 3a/ay;

- OIICHKa «XOpPOIIO» BBICTABIAETCS CTYIEHTY, €CJIM TIPU BBIIOJHEHUU 3aJaHus JOIIYILEHbI
HE3HAUUTENIbHbIE OMIMOKH, pemeHrue O(GOPMIICHO C COOJIIOJICHHEM YCTAHOBJIEHHBIX MpPaBUJ; CTYAEHT
cBOOOJTHO BJIaJI€eT TEOPETUUECKUM MaTepHaoM, O€30IMO0YHO IPUMEHSET €ro Py pelieHU! 3a/1a4;



- OLICHKAa «Y/OBJIETBOPHUTEIbHO» BBICTABISACTCS CTYACHTY, €CIHM 3aJaHUC BBIMOJIHEHO C «TIPYOBIMUIY
omuoOKamu, pereHne 0hopMIeHO 6e3 COOTIOICHNS YCTAHOBIICHHBIX TPABUIT;
- OIICHKA «HEeY/JA0BJIETBOPUTEILHO» BBICTABIISICTCS CTYACHTY, €CIi padoTa HEe BBIMIOJHCHA.

IIpakTnueckas padora NeS
Pacuer 3/1eKTpHYeCcKoil leNH MOCTOSIHHOT0 TOKA METOAOM HAJI0KeHHS.

Mean:
- 3aKpCIIMUTH 3HAHUA 110 H3y‘-IGHHOI71 TEMEC ((BaKOHI)I OJICKTPUYCCKHUX HGHGI\/JI MMOCTOSIHHOI'O TOKa»,
- HAYYUTH PpaCCUUTBIBATH CJIOKHBIC SJICKTPHUYCCKUEC LECIIU MCTOJJO0OM HAJIOXKCHUS.

Boinosnus padorty, Bel Oyaere:

YMETb:

VY a2 paccuuThIBaTh apaMeTPhl AEKTPUUECKUX LENeH.

Y n3 YuraTh 3ME€KTPUUECKUE CXEMBbI

Yo 01.01 pacno3HaBaThb M aHaJIM3UPOBATh 3a/ady HW/WiIK MpoOieMy B IpodecCHOHATbHOM W/MIN
COLIMAJIbHOM KOHTEKCTE; BBLAEIATh €€ COCTaBHbIE YAaCTH; ONPENENATh dTalbl PEIICHUs 3a/lauH; COCTaBIATh
IUIaH JIEHCTBU; ONIpeesITh HE0OX0AUMbIE PECYPCHI; PEaTM30BbIBATh COCTABJICHHBIN IJIaH;

VYo 01.02 BnaseTh akTyaJbHBIMH METOJaMH paboThl B PO(EeCcCHOHATBHOM U CMEXHBIX cepax

MarepuajbHoe o0ecniedeHue:

KoHcnekT nexnuii, MHCTPYKIUS K BBIIOJHEHHUIO PAKTUYECKON paboThl, paboyas TeTpab.

3ajganue:

1. OnpenenuTs Bce TOKU B JIEKTPUUECKON e METOJ0M HAJIOKEHUSI.

2. CocTaBuTh OaJlaHC MOIHOCTEMN.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. IToBTOpUTH KOHCHEKT JICKIIUM 1O TEME «3aKOHBI JIEKTPUUYECKHUX LIETIEN MOCTOSHHOTO TOKa».
2.Haueptuth cxemy. OnpenenuTb KOJIMYECTBO Y3JI0B U BETBEH B ICIH.

3.Yka3aTh HanpaBJICHHS TOKOB.
4.CocTaBUTh CHCTEMY ypaBHEHHI 10 3akoHaM Kupxroda u pemmurs ee.
5. CocTaBuUTh O6ajaHC MOIIHOCTEH | CHIETaTh BHIBOJ O TPABUIBHOCTH PEIICHHUS.

Xox padoThI:

W3yunth anroputM pacuera CI0XKHOW AIEKTPUUYECKOM LIeNH MOCTOSHHOTO TOKa METOJIOM HaJIOJKEHUS
Y BBITMIOJHUTH PacyeT B COOTBETCTBHUE C aJITOPUTMOM.

MeTto HajoXEHUS OCHOBAaH Ha MPHUHIIMIIE HAJOKEHUs (CYNEepIO3HIIMU), COTJIACHO KOTOPOMY TOK B

JIFO0OM BETBHM CXEMBI paBE€H anre6pa1/1quK0171 CYMMC YaCTHUYHBIX TOKOB, BOSHUKAIOIIUX B 9TOH BETBU o
HeﬁCTBHeM KaXXJ10ro uCTOYHHUKa QJIC B OTACIBHOCTH. 33,[[3‘13 CBOJUTCA K OIIPEACIICHUIO YaCTUYHBIX TOKOB,
" MOCICAYIOMIECTO BBIPAXKCHUA TOKOB B BETBAX PICXOI[HOﬁ CXEMbI KakK anre6pa1/1quK0171 CYMMbI KOHTYPHBIX
TOKOB.

AJIropuTM pacyera METOJOM HAJIOKECHHS.

1. HauepTuth cXxemy 3J1€KTPUYECKOMN LI€NH, OCTAaBUB TOJIBKO OJUH MCTOYHHMK. OCTanbHble HCTOYHUKU
OJIC 3akopauMBalOT, OCTaBUB B CXE€ME€ TOJbKO WX BHYTPEHHEE COIPOTUBJIICHUE, BKIIOUYEHHOE
MOCJIEI0BATENIbHO C UCTOYHUKOM. Ha cxeMe yka3aTh HalpaBi€HUs YaCTHMYHBIX TOKOB. HampaBieHue TOKOB
B CXEME C OJIHM UCTOYHUKOM OMPEEISAETCS OJTHO3HAUHO.

2. MeTo10M 2KBUBAJICHTHBIX TPE0Opa30BaHUi ONPEACTUTH 3HAUCHHE YACTUYHBIX TOKOB.

3. IloBTOpUTH AeiicTBuE | U 2 1715 BCEX UCTOUHUKOB.

4. OnpeenuTh TOKU B BETBSIX UCXOJHOM CXEMBI, KaK anreOpanyecKyr0 CyMMY YaCTHYHBIX TOKOB.

dopma npeacraBieHus pe3yibTara:
PaGota BeIMONMHSIETCS B TETpaasx A MPAaKTUYECKUX paboT, cIaeTcs B KOHIE 3aHATUA B (opme
PELLIEHHOM 3a1a4H.



Kputepuu onenku:

- OIICHKA «OTJMYHO» BBICTABIISICTCS CTYJEHTY, €CIM PAacyeT BBHIMOJIHEH B MOJHOM O0BEMeE, pelieHue
oGopMIIeHO ¢ COOJIOIGHUEM YCTAaHOBJCHHBIX IPAaBHJ; CTYIACHT CBOOOJHO BIIAJCET TEOPETUUECKUM
MaTepuanoM, 0e30MMUO0YHO MPUMEHSET €ro MPH PEIICHUH 3a/1a4;

- OICHKa «X0pouo» BBICTABJIACTCA CTYACHTY, CCJIW IIPU BbIIIOJHCHUW 3aJaHUs JOIMYHICHLI
HE3HAYUTCIIbHBIC OH_II/I6KI/I, peUICHUC O(bOpMJIeHO C CO6JHO,HCHI/ICM YCTAHOBJICHHBIX IIpaBWJI; CTYACHT
cBOOOJTHO BJAJIEET TEOPETUUECKUM MaTepHalioM, 0€30IIMO0YHO IPUMEHSIET €ro MPH PELICHUH 3a7ay;

- OIICHKA «Y/0BJIETBOPHUTEIBLHOY» BBICTABISICTCS CTYACHTY, €CIU 3a/IaHUE BBITIOJIHCHO C «TPYOBIMI
omuOKamu, pereHne 0hopMIICHO 06e3 COOTIOICHNS YCTAHOBIICHHBIX TPABHIT;

- OI[CHKA «HEYT0BJIETBOPUTEIbHOY» BBICTABIISICTCS CTYIACHTY, €CIIM pad0Ta He BHITIOJTHEHA.

IIpakTnueckas padora Ne6
«Pacuer 3JIeKTpUYECKOH LeNH MOCTOAHHOI0 TOKA MeTO0M KOHTYPHBIX TOKOB.

ean:

- 3aKpENUTh 3HAHUS 110 U3YYEHHON TeMe « 3aKOHBI 3JIEKTPUUECKUX LIeTIeH TOCTOSHHOTO TOKa;

- HAYYUTh PACCUUTHIBATDH CIOXKHBIE AIEKTPUUECKHE LIETTH METOIOM HAJIOKEHUSI.

Boinosnus padorty, Bel Oyaere:

YMETb:

VY12 paccuuThIBaTh NapamMeTpPhl AIEKTPUUECKUX LETIEH.

Y13 YUuraTh JIEKTPUYECKHE CXEMBI

Yo 01.01 pacno3HaBaThb M aHaJM3WPOBATh 3a/ady W/WIK MpolieMy B IpodecCHOHATbHOM W/MIU
COLIMAJIbHOM KOHTEKCTE; BBIAETATh €€ COCTaBHbIE YaCTH; ONPEIENATh dTalbl PEeIIeHUs 3a/lauk; COCTaBISATh
IUIaH JIEHCTBU; ONIpeIessiTh HE0OX0AUMbIE PECYPChI; PEau30BbIBATh COCTABJICHHBIH IJI1aH;

VYo 01.02 BnaseTh akTyaJbHBIMH METOJaMH paboThl B MPO(eCcCHOHATBHOM U CMEXHBIX cepax

MartepuajbHoe o0ecnieyeHue:

KoHcnekT nexmuii, MHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYeCKO paboThl, paboyas TeTpab.

3ananmue:

1. OnpenenuThb BCE TOKU B SJEKTPUYECKOMN 1€ METOJOM KOHTYPHBIX TOKOB.

2. CocraBuTth 0ajaHC MOIITHOCTEH.

Iopsinok BbINMOJTHEHHSI PadOTHI:

1. IIoBTOpUTH KOHCIIEKT JIEKIUI MO TeMe «3aKOHBI AJIEKTPUUYECKUX 1IENEH TOCTOSTHHOTO TOKa».

2.Haueptuth cxemy. OnpenennuTb KOJIMYECTBO Y3JI0B U BETBEU B ICIIH.

3.Yka3arb HampaBiaeHHUs] TOKOB. OmnpenenuTh KOJIMYECTBO ypaBHEHUHN Mo BTOpoMy 3akoHy Kupxroda
JUI KOHTYPHBIX TOKOB. BBIOpaTh KOHTYpHI M yKa3aTh HallpaBJiIeHUE KOHTYPHBIX TOKOB.

4.CocTaBUTh CHCTEMY YPaBHEHHH 10 BTOpoMy 3akoHYy Kupxroda u pemuTs ee.

5. BBIpa3UTh JEHCTBUTENBHBIE TOKH B LIETIH, Yepe3 KOHTYPHBIE.

6. CoctaBuTh 06ajaHC MOIIHOCTE U CclIeiaTh BBIBOJ O MPAaBUIBLHOCTU PEIICHUS.

Xox pabdoThI:
N3yunth anroputM pacuera CI0KHOW ANEKTPUYECKON LEMH MOCTOSHHOTO TOKAa METOJOM KOHTYPHBIX
TOKOB M BBITIOJTHUTH PAcYeT B COOTBETCTBHUE C AJITOPUTMOM.
KOHTypHBIM TOKOM Ha3bIBaIOTCS YCIOBHBIE ((DUKTHUBHBIC, HE CYIIECTBYIOIIHE B PEaIbHOI cXeme)

pacyeTHbIe TOKH, KOTOPbIE IPOTEKAIOT 110 HE3aBUCUMBIM KOHTYPaM 3JIEKTPUUYECKON LEMH.

MeTol KOHTYPHBIX TOKOB OCHOBAaH Ha COCTAaBJIEHWM W PEIIEHUU CUCTEMBI ypaBHEHHUH TOJBKO IO
BTOpOoMY 3akoHy Kupxroda s KOHTypHBIX TOKOB. KOHTYpHBIH TOK paBeH JIEHCTBUTEIBHOMY TOKY TOH
BETBU, KOTOpas NPUHAMISKUT TOJNBKO JaHHOMY KOHTYpy. OO0O3HAa4arOT KOHTYPHblE TOKHM PHUMCKHUMHU
nudpamu. JlelicTBUTENbHBIE TOKM CMEKHBIX BETBEH HJIEKTPUUYECKOHN LIEMH, BXOAALINX B COCTaB HECKOJIBKUX
KOHTYPOB OIPEJIENIAIOT KaK aIreOpanyecKyto CyMMY KOHTYPHBIX TOKOB COOTBETCTBYIOLINX KOHTYPOB.

Takum o00Opa3oM, JOCTOMHCTBOM MeETOJa KOHTYPHBIX TOKOB SIBJISIETCS MEHBIIEE KOJIMYECTBO
yYpaBHEHUH B CHCTEME MPH OOJIBIIOM KOJIWYECTBE Y3JI0B B AJIEKTPUUYECKOMN IIETIH.

AJIropuT™M pacyeTa METOJ0OM KOHTYPHBIX TOKOB




1) [Ipou3BoIBEHO BBHIOPATH HAIPABJICHHS TOKOB BO BCEX BETBSX JICKTPHUYCCKOM CXEMBI U yKa3aTh MX
Ha CXEMe.

2) Onpenenuts koaudectso y310B (Ny) u Betseii (NB) B cxeme.

3) OmpenenuTh KOJIMYECTBO YpaBHEHHH MO BTOpoMy 3akoHam Kupxroda mo dopmyne (2.11).
Br1OpaTh KOHTYpHI U yKa3aTh HApPaBJICHUS! KOHTYPHBIX TOKOB.

4) CocraBUTh CHCTEMY YypaBHEHHMH IO BTOpoMy 3akoHam Kwupxroda aias KOHTYpPHBIX TOKOB.

Hamnpanenue 06xoaa KoHTYpa BbIOMpAETCs MPOU3BOJIBHO.

5) PemmTh MONMYYCHHYIO CHUCTEMY YpPaBHCHHU JFOOBIM MaTEMaTHYECKUM METOJIOM. PesynbTatom
penieHus OyJeT ONpeIeICHHE BCEX KOHTYPHBIX TOKOB.

6) Bripa3uTh 1eiCTBUTEIBHBIC TOKU Y€Pe3 KOHTYPHBIE TOKHU.

7) Ha cxeme M3MEHHUTH HANPABICHUS TOKOB, KOTOPBHIC B PE3YJIbTATE PEIICHUS] CUCTEMbl MPUHSIIH
oTpullatenbHOe 3HaYeHue. OTpUIaTeIbHOE 3HAUEHNE TOBOPUT O HEMPABMJIBHOM BBIOOPE HAIpaBICHUS TOKa
B | myHKTE anropurma.

8) BeimonauTs npoBepky. CocTaBUTh OalaHC MOIITHOCTH.

dopmMa npeacraBjieHus pe3yJabTara:

PabGoTa BbIMONIHAETCS B TETpajsx sl MPaKTUYECKHX paboOT, coaeTcsi B KOHIIE 3aHATUS B ¢opme
PELICHHOM 3a1a4.

Kpurtepun ouenku:

- OIICHKA «OTJIMYHO» BBICTABJISETCS CTYACHTY, €CIIM pacyeT BHITIOJIHEH B MOJHOM OOBEME, pEIIcHHE
0hOpMIIEHO C COOJIFOJICHHEM YCTaHOBJIEHHBIX TIPABWI;, CTYACHT CBOOOTHO BIIAJEET TEOPETHUYECCKUM
MaTrepuaaoM, 0€30IMO0YHO PUMEHSIET €T0 MPU PEIICHUH 3a7a4;

- OIIEHKa «XOPOINO0» BBHICTABISETCA CTYAEHTY, €CJIM TP BBINIOTHEHUU 3aJaHHS JOTYIIECHBI
HE3HAYHUTENIbHBIC OIMMOKH, pereHue OoQOpMIECHO C COONIOACHHEM YCTAHOBJIEHHBIX MPABWI; CTYICHT
CBOOOJTHO BJIQ/ICET TEOPETHUECKUM MaTEpPHATIOM, O€30IIMO0YHO MPUMEHSET €r0 MPU PEIICHUH 3a/1a4;

- OIICHKA «Y/0BJIETBOPHUTEJBLHO)» BBICTABIISIETCS CTYACHTY, €CIIU 3a/1aHH€ BBIIIOJHEHO C «TPYOBIMU»
omuOKkamu, perieHrne ohopmIIeHO 6€3 COOTI0ICHUST YCTAaHOBICHHBIX TIPABUIT,

- OLICHKA «HeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CIIM paboTa He BINOJIHEHA.

IIpakTnyeckasi padora Ne7
«Pacyer 3jIeKTpHYeCKOH LEeNH MOCTOAHHOI0 TOKA METOA0M Yy3JIOBbBIX HANIPSAKEHUI».

Hean:

- 3aKPENUTh 3HAHUS 110 U3YYCHHOUN TeMe « 3aKOHbBI JIEKTPUUYECKUX L[ETEeH MOCTOSHHOTO TOKaY,

- HAYYUTh PACCUUTHIBATH CJIOKHBIC AJIEKTPUUECKUE LIETTU METOJIOM Y3JI0BBIX HAIIPSKEHUI.

Bbinosinus patdory, Bel Oynere:

YMETh:

VY12 paccunThiBaTh MapaMeTphl JIEKTPUUECKUX LIETIEH.

VY13 UutaTh 21EKTPUUECKUE CXEMBI

Yo 01.01 pacno3HaBaThb M aHaJM3UPOBATh 3a/laduy W/WIKM MpoOieMy B HpodecCHOHATBbHOM W/HUIN
COIIMAJIBHOM KOHTEKCTE; BBIACIISITh €€ COCTABHBIC YAaCTH; ONPEICSATh dTalbl PEIICHUS 3aJlauyd; COCTaBIATh
IUTaH IEHCTBUI; ONpeessITh HEOOX0AUMBIE PECYPCHI; PEaTU30BbIBATh COCTABJICHHBIH I1J1aH;

Yo 01.02 BnaseTh akTyalbHBIMH METOJaMH paboThl B Mpo(deccnoHanbHOM U CMEXHBIX chepax

MarepunanbHoe o0ecriedeHme:

KoHcrekT nexiuii, ”HCTPYKIUS K BBHITIOJHEHUIO PAaKTUYECKOM paboThl, paboyas TeTpaib.

3aganue:

1. OnpenennTs BCe TOKU B ANEKTPUUECKON 1IEMH METOJIOM Y3JIOBBIX HANPSIKEHUI.

2. CocTaBUTh O0alaHC MOIIIHOCTEMH.

IHopsiaok BbINOJHEHNS PA0OTHI:

1. TIOBTOpUTH KOHCIEKT JIEKINI MO TeMe «3aKOHBI 3JIEKTPUUECKUX IIENIE€H TOCTOSTHHOTO TOKa».

2.Haueptuthb cxemy. OnpenenuTb KOJIMUECTBO y3JI0B U BETBEU B LICTIH.

3.Yka3aTh HarpaBJIeHHUs TOKOB (B OJJHY CTOPOHY).



4.0npenenuTs y3JI0BO€ HAMPSIKEHUE.

5. OnpenenuTs TOKH B LEMH.

6. CocTaBuTh OajaHC MOIIHOCTEN U ClIENaTh BHIBOJ O INPABUIJIBHOCTH PEIICHUS.

Xopn padoThr:

N3yunth airopuTtM pacdera CIOKHOM JJIEKTPUUYECKOW LEMH IMOCTOSHHOIO TOKAa METOJOM Y3JIOBBIX
HaIpPSDKEHUH U BBIIIOJIHUTE PACYET B COOTBETCTBUE C AJITOPUTMOM.

Merton y3/10BOro HampsikeHMsi (ABYX Y3JI0B) SBJISIETCS YAacTHBIM CIY4YaeM Memood V3/108blX
nomenyuanoé N MPUMEHSETCS Ui OIPEJCIIEHNs TOKOB B BETBSIX CXEMBI C IByMs y3JaMH U IPOU3BOJIbHBIM
YHCJIOM MapajyiebHbIX BETBEH ¢ aKTUBHBIMH U TACCUBHBIMU AJIEMEHTaMHU.

AJNroput™ pacyera METOJO0M Y3JIOBOTO HANPSKEHHUSL.

1. Ha cxeme ykasbIBaeTcsi HalpaBJICHUs TOKOB (IPOM3BOJILHO). HampaBieHus: TOKOB JOJKHBI OBITH
OJMHAKOBBIMU. TOYHOE HANIPaBJIEHUE TOKOB ONIPEACIIUTHCA B PE3YJIBTATE PACUETOB.
2. IIpoBOIUMOCTH Kax 01 BETBH OTNpeaesieTcs: 1mo hopmyse

1

=" >

R+Zm:r

i=1 j=1

rac k — KOJIMYECTBO ITAaCCUBHBIX DJICMEHTOB BETBH,
M — KOJIMYECTBO aKTHUBHEBIX DJIEMEHTOB BETBH.
3. 3HaueHue y3JI0BOTO HAIPSHKEHUS OTIPeIesieTcs o hopmyIie

r7e N — KOJIMYECTBO BETBEH ANEKTPUUECKOM IEIH.

[Ipu cocraBaeHuu ympaBiICHUS B 4YHCIHTENE HEoOXoauMo y4uThiBaTh HampasieHue OJIC.
[Tpoussenenne D/IC u mMpoBOIMMOCTH OEpETCsl CO 3HAKOM «ILTIOC», eciu HampaBiienne DJ[C coBmanmaer ¢
HaIpaBJICHUEM TOKA B BETBH, U CO 3HAKOM «MHHYC» €CJIH HE COBIAAET.

4. Onpenenstorcss 3HAYCHHUS TOKOB B BETBSX 10 dopmyiie (2.16).

= E-U) g,

Cymma DJIC sBusercs anreOpanyeckodl CyMMOH, NpU ONpEAENCHHUH KOTOPOH HEOOXOAMMO
yuuthiBath Hampasienue JJIC. DJIC Oepetcs co 3HaKOM «IuTIOC», eciau Hampasienue JJIC coBmamaer c
HaIMpaBJICHUEM TOKA B BETBH, U CO 3HAKOM «MHUHYC)» €CIIM HE COBIAJIACT.

5. OnpenenuTs MpaBUiIbHbIE HAIIPABJIEHUS TOKOB B BETBIX. ECM B pe3ynbTare peieHust TOK IPUHSII
OTpHUIaTeNIbHOE 3HaUEHUE, HEOOXO0IMMO U3MEHUTH €r0 HalpaBJICHHE.

dopma npeacTaBjaeHus pe3yJbTara:

PaGora BeIMONHSETCS B TETpaasx i MPAKTUYECKUX paboT, claeTcsl B KOHIIE 3aHATHS B (Qopme
PELLIEHHOM 3a1a4H.

Kputepun onenkn:

- OILIGHKAa «OTJMYHO» BBICTABIISIETCS CTYICHTY, €CIH pacyeT BBIMOJIHEH B MOJHOM OOBbEME, pelIeHue

O(bOpMJ'ICHO C CO6J'IIOI[CHI/ICM YCTAaHOBJICHHBIX IIpaBUJI; CTYACHT CBO60£[HO BJIAZICCT TCOPCTUYCCKUM
MaTepuajiomMm, 0e301I1100YHO IMPUMCHSCT €TO IIPU PCILICHUU 3a0aY;



- OILCHKa «X0pouo» BBICTABJIACTCA CTYACHTY, CCJIW IIPU BBIIIOJHCHUW 3aJaHus JOIMYUICHLL
HE3HAYUTCIIbHBIC OH_II/I6KI/I, pPCHICHUC O(bOpMJIeHO C CO6J’IIOI[€HH€M YCTAaHOBJICHHBIX IIpaBUJI; CTYACHT
CBOOOJIHO BJIAJICET TEOPETUYCCKUM MaTepHAIOM, 0€301IHMO0YHO MPUMEHSIET €ro IPH PELICHUH 33]a4;

- OILICHKAa «Y/0BJIETBOPHUTEIbHO» BBICTABISACTCS CTYACHTY, €CIHM 3aJaHUE BBIMOJIHEHO C «TIPYOBIMUIY
omuOKamu, perieHne 0hopMIIeHO 6e3 COOIIICHNUS YCTAaHOBJICHHBIX TIPABHIT;

- OIICHKA «HEeY/JA0BJIETBOPUTEILHO)» BBICTABIISICTCS CTYACHTY, €CIi padoTa HEe BBIMIOJHCHA.

IIpakTuyeckas padora Ne 8
«PacyeT MArHUTHOM LEeNU»
Henan:
- 3aKpeNUTh 3HAHUSA 110 U3YYEHHOMY pa3fienly « MarHuTHoe nosey,
- HAYYUTh PACCUUTHIBATH MarHUTHBIE LIETIH.
Boinosnus padorty, Bel Oyaere:
YMETb:
VY a2 paccuuThIBaTh apaMeTPhl AEKTPUUECKUX LETeH.
Y n3 YuraTh 3M€KTPUUECKUE CXEMBbI
Yo 01.01 pacno3HaBaThb M aHaJIM3UPOBATh 3a/adyy W/WIK MpoOieMy B NpodecCHOHATBHOM W/MIN
COLIMAJIbHOM KOHTEKCTE; BBIACIATh €€ COCTaBHBIE YAaCTH; ONPENENATh Talbl PEIICHUs 33/a4l; COCTaBIAThH
IUIaH JIEHCTBUH; ONIpeNesITh HE0OX0AMMbIE PECYPChI; PEATU30BbIBATh COCTaBJICHHBIH IJ1aH;
VYo 01.02 BnaseTh akTyaJbHBIMH METOJaMH paboThl B PO(EeCCHOHATBHOM U CMEXHBIX cepax
MarepuanbHoe o0ecrieyeHme:
KoHcnekT nexmuii, MHCTPYKIUS K BBIIOJHEHHUIO PAaKTUYECKO paboThl, paboyast TeTpab.
3ajganue:
Paccunrarhs MarHuTHyO 1enb (Mpsmas 3a7aya).
Ilopsinok BbINOJIHEHHS PA0OTHI:
1. HauepTuTe cxeMy COTJIACHO CBOEMY BapHaHTY.

2. PaccunraiiTe ceuyeHHue cepIeUHUKA YYaCTKOB IEIH.

4. OnpenenuTe MArHUTHYIO UHAYKIMIO BO BCEX YUaCTKax IIETH.

5. Ompenenute HANpsHKEHHOCTh MAarHUTHOTO IIOJII B CTaJbHBIX y4YacTKaX M HANpsHKEHHOCTb B
BO3/IyLITHOM 3a30pe€.

6. Onpenenure HC u TOK, B KaTYIIIKE UCMOJIb3ysl YPABHEHHUE 3aKOHA MOJHOTO TOKA.

Xox padoThI:

W3yunth KpaTkue TEOpeTHdecKHe CBEICHHs O MPUHIIMIIAX pacuyeTa MarHUTHBIX LIETeHd U allfOPUTM
pacuera. BeINMOIHUTH pacueT MarHUTHOM LIENU B COOTBETCTBHUE C U3YUYEHHBIM aJITOPUTMOM.

B KOHCTpYKIHMIO  MHOTHX  JJIEKTPOTEXHHUYECKHUX  YCTPOMCTB  (DJICKTPUYECKUX  MAIIUH,
TpaHcPOpPMATOPOB, IJICKTPUUYECKUX allllapaToB, U3MEPHUTENbHBIX HNPUOOPOB M T. 1.) BXOJAT MarHUTHBIC
uenu. MarHuTtHOM 1eMbl0  HA3bIBAeTCS 4YacTh BJEKTPOTEXHUYECKOTO  YCTPOMCTBa, cojepiKalias
(beppoMarHuTHeIE Tella, B KOTOPOH MPH HAIMYUM HaMarHUYUBAIOUICH CHIIBI BOBHUKAET MAarHUTHBINA MOTOK U
BJI0JIb KOTOPOW 3aMBIKAIOTCS JIMHUA MarHUTHOW MHAYKIMU. MarHuTHas 1[elb COCTOUT U3 MarHUTOIPOBOA
(cepaeyHuKka) U UCTOYHHMKA HaAMarHWYHMBAIONIeH cuiibl. MICTOUHMKAMU HaMarHUYUBAIOIIEH CHIIBI SIBIISIFOTCS
MOCTOSIHHBIE MAarHUThl HIIM KaTYIIKd C TOKaMU. B KOHCTPYKTMBHOM OTHOLIEHMM MAarHUTHBIE IENU
BBITIOJTHSIOT HE PAa3BETBICHHBIMU U PA3BETBICHHBIMHU.

[Ipsimas 3aaua pacyeTa MarHUTHBIX LIETICH 3aKIIF0YAeTCs B OMPEICIICHUH T10 33JaHHOMY MarHUTHOMY
MOTOKY B II€MM HAMAarHMYMBAOIIEH CHIIbI, HEOOXOUMOM IS CO3JaHMsI 3TOTO MOTOKA.

Ha pucynok 8.1 nzo0pakeHa Hepa3BeTBIEHHAs MarHUTHAs 1I€Tlb, B KOTOPOH 3aMbBIKAeTCsl OJMH U TOT
K€ MarHUTHBIA MOTOK HE BCEX YYacTKax MAarHuTonpoBoaa. Kpome OCHOBHOTO MarHMTHOTO MOTOKa,
KOTOPBIA 3aMbIKa€TCd B MarHUTOINPOBOJE B LIENHM NPHUCYTCTBYIOT MarHUTHbIE NMOTOKU paccesHus. [lns
YIPOIEHUS pacueT BeAeTcs 0e3 ydeTa MarHUTHBIX IOTOKOB PACCESTHHSL.



-

I {514
\\ ¥
i~ 2] /
W >I * /
~] F
/,_m
Sg;{?ﬂ ” ]

!
Syl
Pucynoxk 8.1 —HepaspeTBnennass MarHuTHas 1eMb

[Topsinok pacuera:

A) IIpoBOAAT CpeIHIOI MAarHUTHYIO JINHUIO

b) Pa3OuBaroT MarHuTHy0 1eNb Ha OJHOPOJAHBIE YYAaCTKU C HEU3MEHHBIMU CEUEHUSIMU U
OTPEEISAIOT IJIO0IIA/lb OTIEPEYHOT0 CEUEHUs YJaCTKOB S U JUIMHBI | 110 cpeiHell MarHUTHOM JINHUY;

B) Ilo 3amaHHOMYy MarHMTHOMY MOTOKY M YK€ H3BECTHOM IUIOIIAAM MOMEPEYHOro CEYeHHUsS S
CepJIeUHMKA HaX0IAT MarHUTHYIO MHIYKIIMIO HAa KaX/JI0M U3 y4acTkoB 1o ¢popmyie (3.1).

=2 (3.1)

I'). Tlo xpuBbIM HamarHuyuBaHUs (PUCYHOK 8.2) UIsl KaXJIoro (eppoOMarHUTHOIO y4acTka
OMpEeNeNsIOT HaPsHKEHHOCTh MarHUTHOTO mouis H.
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J1) HampspkeHHOCTB TMOJIst B BO3AYIITHOM 3a30pe WM He ()ePOMarHUTHOM y4acTKe OMpEAENIeTcs IO
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J. ITo Bropomy 3akoHy Kupxroda cymma MarHUTHBIX HAINPSHKCHHU HA OTMEIBHBIX YYaCTKaX paBHA
nckomoit maruuroaBmxkymieit cuie (M/C),

|'W=H-L+H,-L,+..H [ +H, -0,

rjae | — mmHa MarHUTONPOBO1a, TIOJICYUTAHHAS TI0 CPEeIHEN JIMHUU 0e3 ydeTa 3aKpyrICHH.

®dopma npeacTaBieHus pe3yabTara:

PaboTa BBITONHSIETCS B TETPAmsX sl MPAKTHYECKUX pPadOT, coaeTcss B KOHIE 3aHATHA B (opme
PELIEHHOM 3a1a4.

Kputepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABIIICTCS CTYJCHTY, €CIM PAacyeT BBHIMOJIHCH B MOJHOM O0BEMe, pelIeHHe
oopMIIeHO ¢ COOJIOJIEHUEM YCTAaHOBJICHHBIX IPAaBHJ; CTYACHT CBOOOJHO BIIAJEET TEOPETHYECKHM
MaTepHuaaoM, 0e30MMUO0YHO MPUMEHSIET €ro IPH PEIICHUH 3a/1ad;

- OICHKa «X0poulo» BBICTABIACTCA CTYACHTY, CCJIW IIPU BBIIIOJHCHUH 3aJaHus JOIMYUICHBI
HE3HAYUTCIIBHBIC OHH/I6KI/I, peUICHUC O(bOpMJ'IeHO C CO6J'IIO}ICHI/ICM YCTAHOBJICHHBLIX IIpaBHJI; CTYACHT
cBOOOJTHO BJIaJIE€T TEOPETUIECCKUM MaTepPHaJIOM, O€30IIMO0YHO MPUMEHSIET €T0 NIPU PEIICHUH 3a/1a4;

- OIIEHKAa «Y/0BJIETBOPHUTEIbHOY» BBICTABISETCS CTYICHTY, €CIH 3aJaHNE BBITIOJIHEHO C «TPYOBIMI
omuOKkamu, perieHrne ohopmIiiIeHo 6€3 COOTI0ICHUST YCTAHOBJICHHBIX TPABUIT,

- OIICHKA «HEeY/JA0BJIETBOPUTEIBLHO» BBICTABISIETCS CTY/ICHTY, €CiIi paboTa He BBHITIOJTHEHA.

Tema 4.3
OO0mmii ciyyaid Hepa3BeTBJIEHHOM e MEPEMEHHOr0 TOKA
IIpakTuyeckas padora Ne9
Pacuér siiekTpr4yecKoi Henu nepeMeHHoOro ToKa ¢ mocJjiel0BaTeJbHbIM COeINHEHUEM
3JIeMEHTOB.
Henan:
- 3aKpeNHTh 3HAHUA MO HM3y4yeHHOU TeMe «OOmmuid ciaydail HEpa3BETBIECHHOW IENH IMEPEMEHHOTO
TOKay;
- HAYYUTh PACCUUTHIBATH Pa3BETBIEHHbBIE IEKTPUUECKHE LIEMTU IEPEMEHHOTO TOKA.

Bbinosinus patdory, Bel Oynere:

YMETh:

VYal TlonbupaTth 3neKkTpuuecKue MNpuOOpbl U O0OpYIOBAHUE C OMNpEACNCHHBIMU IapamMeTpaMu U
XapaKTepUCTUKAMHU;

Y12 paccuuThIBaTh MapameTphl JICKTPUUECKUX LIETICH.

VY13 UuraTh 31EKTPUUECKUE CXEMBI

Yo 01.01 pacmo3HaBaTh W aHAIM3UPOBATh 3a1ady W/HWIM MpoOeMy B NMPOGECCHOHATBHOM H/WIH
COILIMANIbHOM KOHTEKCTE; BBIACIATH €€ COCTaBHBIC YaCTH; OMPECNIATh ATAllbl PEeUICHUS 3aJaud; COCTABIISThH
IUTaH IEHCTBUI; ONIpeessITh HEOOXOAUMBIE PECYPCHI; PEaTu30BbIBATH COCTABJICHHBIH I1J1aH;

Yo 01.02 BnaseTh akTyalbHBIMH METOJaMH paboThl B Mpo(deccnoHanbHOM U CMEXHBIX chepax

MarepuajibHoe ofecnieyeHue:

KoHcrekT nexiuii, MHCTPYKIUS K BBITIOJIHEHHUIO MIPAKTHUECKON paboThl, paboyas TeTpaib.

3amanmue:

1. OmnpenenuTb B COOTBETCTBHE C 33JaHMEM TOKM U HAIpPSIKEHUS B DIEKTPUUYECKOW LENU
CUMBOJIMYECKUM METOJIOM.

2. OnpenenuTh aKTUBHYIO, PEaKTUBHYIO U TMOJHYIO MOIIHOCTH JIEKTPUUYECKOH LIETIH.

ITopsinok BeIMOTHEHHS PA0OTHI:

1. IToBTOpPUTH KOHCHEKT JEKIUI 10 TeMaM «OCHOBHBIE CBEACHUS O CHHYCOUJAIIBHOM JJIEKTPUYECKOM
TOoke», «Pacuer Hepa3BEeTBICHHON JJIEKTPUUECKOM Lenu MNEepeMEeHHOro Tokay, «OO0muil ciayuait
HEPa3BETBJIICHHOW LIENN IEPEMEHHOTO TOKAY .

2.HauepTuTe 37€KTPUUECKYIO CXEMY U YKA)KUTE BCE TOKH U HANPSHKEHUS.



3.B cooTBeTcTBHE € 3aaHUEM OIpENeNUTe TOK M BCe TpeOyeMble HANPSHKEHHUS B SJIEKTPHUECKOM
LEIH.

4.IloctpoiiTe B MaciuTabe BEKTOPHYIO AUArPAMMY.

5.0mnpenenuTe akTUBHYIO, PEAKTUBHYIO U MIOJIHYIO MOLTHOCTH 3JIEKTPUYECKOMN 1IEMH.

dopma npeacTaBjieHus pe3yJbTara:
PaboTta BhIMONHSETCS B TETPAAsX Ul MPAKTUYECKHX pabOT, cIaeTcss B KOHIE 3aHATHA B (opme
PELIECHHOM 3a1a4.

Kputepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYJCHTY, €CIM PAacyeT BBIMOJIHCH B MOJHOM O0BEMeE, pelIeHue
oopMIIeHO ¢ COOJIOEHUEM YCTAaHOBICHHBIX IPABWJI; CTYJSHT CBOOOJHO BIIAZECET TEOPETUYECCKUM
MaTepHuagoM, 0e30MUO0YHO MPUMEHSICT €ro IPH PEIICHUH 3a/1ad;

- OICHKa «X0pouo» BBICTABJIACTCA CTYACHTY, CCJIW IIPU BBIIIOJHCHUH 3aJaHus JOIMYUICHBI
HE3HAYUTCIIBHBIC OIHI/I6KI/I, pEeUICHUC O(bOpMJ'IeHO C CO6J'IIO}ICHI/ICM YCTAaHOBJICHHBIX TIpaBWJI; CTYIACHT
cBOOOJTHO BJIaJIE€T TEOPETUIECCKUM MaTepPHaioM, O€30IMO0YHO MPUMEHSIET €r0 NIPU PEIIeHUH 3a/1a4;

- OIIEHKa «Y/0BJIETBOPHUTEIbHOY» BBICTABISETCS CTYICHTY, €CIH 3aJaHNE BBITIOJIHEHO C «TPYOBIMI
omuOkamu, perieHrne oGpopmiieHo 6e3 COOMI0CHUST YCTAHOBJICHHBIX TTPABHUIT;

- OIICHKA «HEeY/JA0BJIETBOPUTEILHO» BBICTABISIETCS CTY/ICHTY, €CIi paboTa He BBITIOJTHEHA.

JlabGopaTtopunasi padora NeS
HccnenoBanue 31eKTPUYECKOil e TePEeMEHHOI0 TOKA € M0CJ1e10BaTeIbHbIM COeIHHEeHHEeM
3JIeMEHTOB
Hean:

- 3aKpPEMUTh TEOPETUUECKHE 3HAHUSI 110 TeME «DJIEKTPUUECKUE e EPEMEHHOTO TOKa.

- chopmupoBaTh YMEHHE IMOJIH30BAThCSI M3MEPUTENBHBIMU NpuOOpamMu, oOpadaThiBaTh pe3yabTaThl
U3MEPEHUS.

- chopMupOBaTh YMEHUE AHAIU3UPOBATH MOJTYUYEHHBIE B PE3YJIbTATHI SKCIEPUMEHTA.

Bbinosinus patdory, Bel Oynere:

YMETb:

VYnal IlonOuparh snekTpudeckue NpuOOpsl U 000PYIOBAHHUE C OMPEIACICHHBIMH IapaMeTpaMu |
XapaKTepUCTUKAMHU;

Y12 paccuuThIBaTh MapameTphl JICKTPUUECKUX LIETICH.

Y14 OcyiiecTBiaTh COOPKY IJIEKTPUUECKUX CXEM B COOTBETCTBHUH C 3a/IaHHBIMU YCIOBUSIMU

Yo 01.01 pacro3HaBaTh W aHAJIM3UPOBATH 3a7auy W/WIK TpoOseMy B NMpo(EecCHOHATBLHOM W/WIH
COLIMAJIFHOM KOHTEKCTE; BBIACTATh €€ COCTaBHbIC YAaCTH; OMPEICNIATh dTalbl PEIICHUs 3a/1a4H; COCTaBISATh
IUIaH JIEHCTBUH; ONIpeessTh HEOOX0AUMbIE PECYPChI; PEaIM30BbIBATh COCTABIICHHBIN IUIAH;

MarepuajbHoe oOecnedyeHHe: WHCTPYKIUS 10 BBINOJIHEHUIO JIA0OpaTOpHOW paboThl  Ne5,
JIaGopaTopHbIil cTeH ], MyIbTUMETP.

3amanmue:

1. OnpITHBIM TMyTeM TPOBEPUTH CBOICTBA TMOCIEIOBATEIBHOTO COCAMHEHUS MaCCUBHBIX
AJIEMEHTOB B IIEMSIX IEPEMEHHOTO TOKA.

Ilopsinok BbINOTHEHHUSI PA0OTHI

1. BHuUMaTenbHO MPOYMUTATh MHCTPYKIMIO, O3HAKOMUTHCA C MNpUOOpaMH U OOOpYIOBAHHEM,
OTIPENICNIUTh IICHY JeJICHHs PUOOPOB.

2. HauepTuTh cXeMbl MOCIEAOBATEIBHOTO COEAMHEHUS PE3UCTOpa M KATYIIKHM HHAYKTUBHOCTH,
pesucTopa U KoHneHcatopa. OmpeAaenuTh MECTO BKIIOYEHUS M3MEPUTEIbHBIX MPUOOPOB U U3MEPEHUS
BCEX TOKOB M HalpshDKeHUU B cxeMe. OnpenenuTh Npeaenbl U3MEPEHUsl U LEHY JEJICHUs U3MEPUTEIbHBIX
pubOpOB.

3. CoOparts cxemy. [locre mpoBepku MPaBUIBHOCTH CXEMbI IperojaBaTelieM BKIIOYUTh YCTaHOBKY.
Pe3ynbTarel u3MepeHus 3aHecTu B Tabmuiry S.1.

Tabnuua 5.1-Pe3ynbTaThl IPOBEPKH MOCIEA0BATEILHOIO COSMHEHUS PE3UCTOPOB



ConpoTusienue Pesynbrarsl u3MepeHus Pesynbrarel pacueros
Hanpsioxenue, B Tok, Hanpsoxenune, B Tok,
A A
RL-uiens
R
L
/=
RC-uenb
R
C
/=
2. IIpoBepuTh MPaBMIILHOCTH 3aKOHOB MOCIIE0BATEILHOTO COSAMHEHUS PE3UCTOPOB.

Jinsa RL-nienu:

U2=Ug2+ U 2

Z?=R*+X *=UI.

Jins RC-nienu:

U2=Ug2+ U

Z*=R*+Xc*=Ull;
3. CnenaiitTe BBIBOJBI O TIOATBEPXKACHUU 3aKOHOB TMOCIEIOBATEIBHOTO COCIMHEHHU
PE3UCTOPOB.
4.TlocTpoiiTe BEKTOPHBIE JHUarpamMMmbl.
5.Omnpenenute K03(hGUIHEHT MOIIHOCTH aKTUBHYIO, PEAKTUBHYIO U MOJHYIO MOLTHOCTH
AJIEKTPUYECKOM LIEeTH.
6. Belpa3zute TOK, HalpsKEHUs, CONPOTUBIIEHUS U MOITHOCTh KOMIUIEKCHBIMH YHCIIAMH.
7. OTBETUTbh Ha KOHTPOJIbHBIE BOIPOCHI.

dopmMa npeacTaBjieHusi pe3yJabTaTa: 0TUYET onpeneaéHHo padoTe.

Kpurepun oueHku:

- OIICHKAa «OTJIMYHO» BBICTABIISETCS CTYICHTY, €CIIM OTYET O BBINIOJHEHUH Ja0OpaTOPHO paboThI
BBITIOJTHEH B TOJHOM 0OBEME, pacyeThl BBINOJIHEHBI MPABWIBHO, OTBETHI HAa BOIPOCH CHOPMYIUPOBAHBI
TOYHO U TPAMOTHO; CTYJICHT CBOOO/HO BJIAJICET TEOPETHUECKUM MATEPHAIIOM, O€30IIMO0YHO TIPUMEHSIET €ro
IIPH BBITOJIHEHUH J1a00paTOpHO# paboThI,

- OLIEHKA «XOPOII0» BBICTABISIETCS CTYICHTY, €CIIU JOIMYIICHbI HE3HAUYNTENIbHbIC OIIMOKH B pacyerax,
odopmIieHHE 0TYETa MO JTA0OPATOPHOI PabOTe HE COOTBETCTBYET YCTAHOBICHHBIM TPEOOBAaHUSM, OTBETHI HA
MOCTaBJICHHBIC BOMPOCHI PACKPBITHI HE B IIOJIHOM 00bEME.

- OILICHKAa «Y/OBJIETBOPHUTEIbHOY» BBICTABISETCS CTYICHTY, €CIHM 3aJaHUE BBIMOJIHEHO C «TPYOBIMUY
olnOKamMu, OTYET Mo JabopaTtopHoit pabore opopmiieH 6e3 COOI0IEHUS] YCTAHOBICHHBIX IPABUIL.

- OIICHKA «HEY/JAO0BJIETBOPUTEIBLHO)» BBICTABISICTCS CTY/ICHTY, €CJIi paboTa HEe BBITIOJIHEHA.

Tema 4.4
Pacuyer 3JiekTpH4YecKHX Lene nepeMeHHoro ToKa

IIpakTnyeckas padora Ne 10
PacueT pa3BeTBJICHHBIX JIeKTPHYECKHUX LieNeil IepeMeHHOro TOKa ¢ MOMOIIbI0 BEKTOPHbIX

AHATPaAMM.

eas:



- 3aKpCUTh 3HAHUA 110 I/I3y‘-I€HHOI71 TEMC
- HAYYUTH PpACCUUTBIBATH € SJICKTPUUCCKUC LNCIIN IEPCMEHHOTI'O TOKa MCTOAOM ITPOBOAUMOCTH.

Boinosnus padorty, Bl Oyaere:

YMETh:

VYl TloxbupaTh snekTpuyeckre HpuOOpsl M O0OPYAOBAHUE C OMPEICICHHBIMH MHapaMeTpamu M
XapaKTepUCTUKaMU;

VY a2 paccuuThIBaTh NapaMeTpbl MEKTPUUECKUX LETIEH.

Y n3 YuraTh 37€KTPUUECKUE CXEMBbI

Yo 01.01 pacmo3HaBaTh M aHAJIU3WPOBATh 3a/a4y W/WIH MPOOJIeMy B MPOPECCHOHATBHOM H/HIH
COLIMAJIbHOM KOHTEKCTE; BBLAEIATh €€ COCTaBHbIE YaCTH; ONPEIEINATh dTalbl PEIICHUs 3a/lauM; COCTaBIATh
IUIaH JIEHCTBUH; ONIPEAEsATh HEOOXO0AUMBbIE PECYPCHI; PEATU30BbIBATh COCTABJICHHBIN IJIaH;

Yo 01.02 BnaseTs akTyaJIbHBIMUA METOAAMHU PaOOTHI B IPO(PECCHOHANBHOM U CMEXKHBIX chepax

MarepuajibHoe obecrnieyeHue:

KoHcnekT nexuii, HHCTPYKIUS K BBIIIOJHEHHUIO PAaKTUYECKON paboThl, paboyas TeTpab.

3ananmue:

1. OnpenenuTs B COOTBETCTBUE C 33JaHUEM TOKHU U HAIIPSDKEHUS B DJIEKTPUUECKOH IIETIH.

2. OmpenenuTh aKTUBHYIO, PEAKTHBHYIO H MOJHYIO MOITHOCTH JIEKTPHUYECKON IICTIH.

Ilopsinok BbINOJTHEHHS PadOTHI:

1. IloBTOpPUTH KOHCHEKT JEKIUil 1o TeMaM «OCHOBHBIE CBECHUS O CUHYCOUJAIbHOM 3JIEKTPUYECKOM
Toke», «PacueT Hepa3BETBICHHON OJIEKTPUYECKONM LMW NEepeMEeHHOro Toka», «OOmmuit ciyyai
HEpa3BETBJIICHHOW LIENH EPEMEHHOTO TOKA.

2. HauepTuTte 3J€KTpUUYECKYIO CXEMY U YKAXKHUTE BCE TOKH M HAMPSHKEHUS.

3. B cooTBercTBHE C 3a/laHUEM OMpPEEITUTe TOKM U BCe TpeOyeMble HANpsHKEHUS B JICKTPUUECKOM
LeMH.

4 TlocTpoiiTe B MacmTabe BEKTOPHYIO THArPaMMYy.

5.0npenenuTe akTUBHYIO, PEaKTUBHYIO U IOJHYIO MOIIHOCTH 3JIEKTPUYECKOH LienH.

®opma npeacTraBiaeHus pe3yabTara:

PaGoTta BbINOJHSETCS B TETpaisX UIsl MPAKTUYECKMX paboT, coaeTcss B KOHLE 3aHiATHA B (opme
pELICHHOM 3a1a4H.

Kpurepun oueHku:

- OLIEHKA «OTJHMYHO» BBICTABJISIETCS CTYACHTY, €CIIM pacueT BBIIIOJHEH B IOJHOM 00beMeE, pElIeHue
oGopMIIEeHO ¢ COOJIOEHUEM YCTAaHOBJIEHHBIX IIPaBWJ; CTYIAEHT CBOOOJHO BIIAJEET TEOPETUYECKUM
MaTepuaioM, 6€301K1O0YHO IPUMEHSIET €ro MPH PELICHUH 3a/ay;

- OLEHKa «XOPOWIIO» BBICTABJIAETCS CTYAEHTY, €CIM IpU BBINOJIHEHUU 33JaHUS JONYIIEHBI
HE3HAuUTeNIbHble OHIMOKHM, peleHre O(OPMIEHO € COOJIIOJEHUEM YCTAHOBIIEHHBIX NpPaBUJ; CTYAEHT
cBOOOJIHO BJIaJI€ET TEOPETUYECKUM MaTEpHAIOM, O€30IMO0YHO IPUMEHSET €ro IIPU PEeIIeHUH 3a/1a4;

- OLIEHKA «Y/0BJIETBOPHUTEJIbHO)» BBICTABISAETCS CTYAEHTY, €CIHM 3aJaHUE BBIMOJIHEHO C «IPYyOBIMU»
omuOKamu, perieHrne ohopmiIeHO 6e3 COOII0ICHUST YCTAaHOBICHHBIX TIPABUIT,

- OLICHKA «HeY/JA0BJIeTBOPUTEJIbLHO» BbICTABIISICTCS CTY/ACHTY, €M padoTa HEe BBIIOJIHEHA.

IIpakTuyeckas padora Ne 11
«PacuéT 3J1IeKTprYecKoi Lenu nepeMeHHOro TOKa MeToI0M MPOBOAUMOCTH.

eas:
- 3aKpENUTH 3HAHUS 10 U3YUEHHOU TEME
- Hay4YUThb PACCUUTHIBATH € DIICKTPUUECKHUE LENU IEPEMEHHOTO TOKA METOIOM IIPOBOJIUMOCTH.

BemmoJsinus padory, Bel Oyaere:

YMETh:

VYnl IlonbupaTh sneKkTpUyeckHe NpUOOpHl U O0OPYAOBAaHUE C OIpPEJEICHHBIMU IapaMeTpaMu U
XapaKTepUCTUKAMU;

VY a2 paccuuThIBaTh NapaMeTpbl NIEKTPUUECKUX LIETIEH.

Y a3 YnraTh 37EKTPUUECKUE CXEMBI



Yo 01.01 pacmo3naBaTh M aHATU3UPOBATh 3a/ady W/WIM MpoOIeMy B MPOPECCHOHATBHOM H/WIH
COLIMAJIbHOM KOHTEKCTE; BBIACIATH €€ COCTaBHbIE YacTH; OINPEAEIATh 3Tallbl PELICHUS 3aJadd; COCTABIIAThH
TUTaH ACHCTBUI; OIpeAeIsITh HE0OX0AUMBIE PECYPCHI; PeaIn30BhIBATH COCTABJICHHBIH IIJIaH;

VYo 01.02 BnaseTs akTyaqbHBIMUA METOAAMHU paOOTHI B TPO(PECCHOHANIBHOM U CMEXHBIX chepax

MarepuajbHoe obecnieyeHue:

KoHcnekr naexuuii, HHCTPYKIHS K BBITIOJTHEHUIO IPAKTUYECKOH paboThl, pabouast TeTpajpb.

3amanmue:

1. OnpenenuTs B COOTBETCTBUE C 33JJaHUEM TOKH U HAIIPSHKEHUS B AJIEKTPUUYECKOM LieTu.

2. OnpenenuTh aKTUBHYIO, PEAKTHBHYIO U TIOJHYIO MOIIHOCTH 3JIEKTPUYECKOHN IICTIH.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. IloBTOpPUTH KOHCHEKT JeKIUH 10 TeMaM «OCHOBHBIE CBEACHUS O CUHYCOUAAIBLHOM JIEKTPUUECKOM
TOKe», «PacueT Hepa3BETBICHHOM JJIEKTPUYECKONM LEeNu M[EepeMEHHOro Tokay, «OOmmui ciyyai
HEpa3BETBJIICHHON LIENN IEPEMEHHOT0 TOKa.

2. HauepTuTte 371€KTPUUYECKYIO CXEMY U YKAXKHUTE BCE TOKU U HAPSHKEHUS.

3. B cooTBeTcTBHE C 3amaHWEM OIPENeNUTe TOK M BCe TpeOyeMble HANpsHKEHUS B JJIEKTPHUUECKOM
L€ METOJIOM ITPOBOJUMOCTH.

4.IloctpoiiTe B MaciuTabe BEKTOPHYIO AUArPAMMY.

5.0mnpenenuTe aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOUTHOCTH 3JIEKTPUYECKOM IIeTH.

dopma npeacTrasiieHus pe3yJbTara:

Pabora BbIMONHSETCS B TeTpaasx sl NMPAKTUYECKUX padoT, claeTcsi B KOHIE 3aHATHS B (Qopme
PELICHHOM 3a1a4H.

Xox pa0doThI:

Jlis pacueta pa3BETBIIEHHBIX OJJEKTPUUECKUX IEMe MepeMEeHHOro TOoKa IMPUMEHSETCS METO]
npoBoaumoctu. [IpoBoaumocts n3mepsiercss B Cumencax (CM) U ABIIseTCS BETUYUHON MPOTUBOMOIONKHON
COIIPOTHBIICHHUIO.

Ha pucynke mnpezacrtaBiieHa cxeMa NapauIeNIbHOTO COECIMHEHUS JBYX BE€TBEW C WHIYKTHBHOW H
€MKOCTHOM Harpy3kou.

—
Qm R2
L c

U

|+ 3

Pucynok 11.1 — Cxema napajienbHOro COEJMHEHUs BETBEH B LIENIN [IEPEMEHHOTO TOKa

HpI/I mapajujicjibHOM COCIUHCHHUU MI'HOBCHHOC 3HAUYCHUC O6I_HCFO TOKa ONPCACIICTCA KaK CyMMa
MT'HOBEHHBIX 3HAYCHUH TOKOB napauiCJIbHbIX BETBEH.

=L+, wm I=1+1,

CrnoxeHne CHHYCOUJAIbHBIX BEJIMYMH BBIIIOJHUM B BeKTOpHOU (opme (pucyHok 11.1). IToctpoenue
BEKTOPHOW JIMarpaMMbl IPU MapajyieIbHOM COCIMHEHUH HAYMHAETCS C BEKTOpa HaNpshKEHUs, oOLiero Juis
napasieIbHbIX BETBEH.

JUIMHa BEKTOPOB paBHA ACHCTBYIOIIEMY 3HAUEHUIO CHHYCOUAAIBHOM BEJIMYUHBI, @ YIOJd MEXIY
TOKOM M HalIPSDKEHUE ONPEAEIAETCS] BUAOM COOTBETCTBYIOLIETO AJIEMEHTA DJIEKTPUUECKOH LIETIH.

Tok |1 omepexaer HanpspKeHHE Ha Yroa @1 Tok |y OTCTaeT OT HampsDKEHUs Ha yroil ¢, 3HaYeHUS
cnBura (a3 onpeaessrores no Gopmymnam.



¢, = arccos

R
Z

1

RZ
¢, = arccos| —*

2

JleiicTByIOIIME 3HAYCHUST TOKOB (JITTMHBI BEKTOPOB) OIPEIEIIAIOTCS M0 3aKkoHy OMa

| =—=___ =

1 )
2 2

Zl +)(Cl

=2 Y
’ Z, R2+X52
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Pucynok 11.2 -BekropHas auarpamma Jyisi 2JICKTPUUYECKOM 1IENU MEPEMEHHOTO TOKa C MOCIIeI0BaTEIbHBIM
COEIMHEHUEM BETBEI

Toxu B BeTBsiX |1 1 |2 MOXKHO Pa3noXUTh MO IBYM COCTABJISIONINM (AKTUBHOM M PEAKTUBHOM).

L=1,+1,

= I2a + I2p

2

AxTuBHas COCTaBJAOIasa TOKa COBIIAAACT C HAIIPSX)KCHUEM I10 (1)8.36 H OIIPCACIIACTCA U3 BCKTOpHOﬁ

JAuarpaMmbl

I2a

rae g — akTUBHas IMPOBOAMMOCTH BETBHU, ONIPCACIIACTCS KaK OTHOIICHHUE aKTUBHOI'O COIIPOTUBJICHUSA BETBU K

KBaaApaTy NOJHOTO COIMPOTUBJICHUS BETBU.



Py

g, = :

N

PeakTuanasi cocrapisionias Toka onepekaer (B ey ¢ eMKOCTHOM HArpy3Koil) WM oTcTaet ( B Lenu
C MHAYKTUBHOM Harpy3koi) ot HampsbkeHus Ha 90° u onpezaenseTcs: U3 BEKTOPHOM uarpaMMel

. U X
l,, = |1'5'”¢1=Z—'Z—C12U ‘b,
1 1

2p

=1,-sing, =Z£- 2 =U-b,,
2

rae b — akTUBHAS MPOBOJMMOCTD BETBH, OMPENIENACTCS KaK OTHOIICHHE aKTUBHOTO COTIPOTHBIICHHS BETBU K
KBaJpaTy MOJIHOTO CONPOTUBIICHUS BETBH.

Xi
b="%

OO011uit TOK MOXHO Pa3JIokKHUTh Ha JBE COCTABIISIIOIINE (AKTUBHYIO U PEAKTHUBHYIO).
AKTUBHas COCTaBIISIIOIIAsE OOIIEro TOKa ONPEENIIeTCs U3 BEKTOPHOU JrarpaMMbl

Ia = I1a+lla =U .gl+U .g2 =U .(gl+92)=u .guﬁm ’

rac goﬁm-o6maﬂ AKTHBHAaA IMPOBOAUMOCTE ITapaJlJICIIbHBIX BeTBeI\/II, ONpeACIIICTCA KaK CyMMa aKTUBHBIX
MPOBOJIMMOCTEN N MmapaiyieTbHbIX BETBEH.

gnb'm = Z gi
i=1

PeakTuBHas cocraBisromnias 00Iero Toka OMpeaessieTCs] U3 BEKTOPHOH AruarpaMMBbl

l,=-1,+1,,=-U-b+U-b,=U-(-b +b,)=U b

P obw !

rac boﬁm-06ﬂlaﬂ PE€aKTHBHAaA IIPOBOAUMOCTE IIapaJlJICIIbHBIX BeTBefI, OmmpeACLICTCA KaK CyMMa PEAaKTUBHBIX
HpOBOHHMOCTefI N nmapajICIbHbIX BETBEH.

boﬁm = Zl bi

[lpu pacyere oOmIEel pEaKTUBHOW NPOBOJUMOCTH HEOOXOJUMO IIOMHUTb,  YTO €MKOCTHas
POBOAMMOCTB OEpeTcs C MPOTHBOTIOIOKHBIM 3HAKOM («-») 110 OTHOIICHUIO K HHYKTHBHOM ITPOBOIMMOCTH.
Ecnu 001m1ast mpoBOIMMOCTB OTPHUIIATENIEHO, 3TO TOBOPUT 0 EMKOCTHOM XapaKTepe 3IEKTPUIKON IETTH.

JlelicTByroliee 3Haue€HUE OOIIEro TOKa ONpeAessieTcs U3 T'€OMETPHHM BEKTOPHOM auarpammsl IO
teopeme [Tudaropa.

| =ﬂ/|2a+|2p=\/(U~goﬁw)2+(U~b06w)2=u- Go’ +B52 =U -1

rac y06m-o6ma51 MMPpOBOAUMOCTD MapaJIJICIBbHBIX BETBEH



. 2 2
yuﬁm - goﬁm + boﬁu,;

Takum 00pa3oM, pacdeT pa3BETBICHHON JJIEKTPUYECKOW IEMH MEePEeMEHHOTO TOKa METOJ0M
MMpOBOAMMOCTHU CBOJUTHLCA K OIIPCACICHUTIO 06]]_[617[ IMPOBOAMMOCTHU IapaJIJICIbHBIX BeTBeﬁ, " OIMPCACIICHUTIO
oOrmiero Toka/

Kputepuu onenku:

- OIICHKA «OTJMYHO» BBICTABIICTCS CTYJCHTY, €CIIM PAacyeT BBHINOJIHECH B MOJHOM O0BEMeE, pelieHHe
0opOpPMIICHO ¢ COOJFOJICHUEM YCTAHOBIICHHBIX IPABWIJI, CTYISHT CBOOOJHO BIAQJCET TEOPETUUCCKUM
MaTepHuaaoM, 0e30MUO0YHO MPUMEHSIET €ro IPH PEIICHUH 3a/1ad;

- OICHKa «X0poulo» BbBICTABJIIAACTCA CTYACHTY, CCIHM IIPU BBIIIOJHCHUW 3aJaHus JOIMYUICHBI
HE3HAYUTCIIBHBIC O]_HI/I6KI/I, peuicHuc O(bOpMJIeHO C CO6JIIOIICHI/ICM YCTAHOBJICHHBLIX IIpaBHJI; CTYACHT
CBOOOHO BJIAJICET TCOPETHUSCKUM MaTepraIoM, 0€30IIIMO0THO IPUMEHSET €ro MPHU PEIICHUH 33129,

- OICHKAa «YAOBJECTBOPHUTEJIBHO0» BBICTABIIACTCA CTYACHTY, CCJIIM 3aJJaHUC BBIIIOJIHCHO C ((Fp}I6I)IMI/I»
omuOKkamu, perieHrne ohopmIiIeHO 6€3 COOTIOICHUSI YCTAHOBJICHHBIX TPABUIT,

- OI[EHKA «HEYT0BJIETBOPUTEIbHO» BBICTABISICTCS CTYJCHTY, €CITU padoTa HE BHITIOJTHCHA.

Tema 4.5
CuMBoJIMYecKHii MeTO/ pacyeTa lemneil nepeMeHHOro ToKa

IIpakTuyeckas padora 12
«Pacuer JIeKTpUYECKOii Lenu MepeMeHHOr0 TOKAa CHMBOJIUYECKHM METOA0OM.

Hean:

- 3aKpENNTh 3HAHUSA 10 U3yd4eHHOU TeMe «CHMBOJIMYECKHM METOJI pacueTa Lenel IEPEMEHHOTO TOKay;

- HAYYUTh PACCUYUTHIBATH HEPA3BETBIICHHBIE JICKTPHUCCKHE IIETTH TIEPEMEHHOTO TOKA.

Bbinosinus padory, Bel Oynere:

YMETb:

VYnal IlonOuparh snekTpudeckue mpuOOpsl U 000PYIOBAaHHUE C OMPEIACICHHBIMH IapaMeTpamMu |
XapaKTepUCTUKAMHU;

Y12 paccuuThIBaTh MapaMeTPhl SJIEKTPUUECKUX LIETICH.

VY13 UnutaTh 31EKTPUUECKUE CXEMBI

Yo 01.01 pacmo3HaBaTh W aHAJIM3UPOBAThH 3a4ady /WK TpoOieMy B mpodecCHOHATbHOM W/WIN
COLIMAJIbHOM KOHTEKCTE; BBIACTATh €€ COCTaBHbIC YaCTH; OMPEIENATh dTalbl PEIICHUs 3a/1a4H; COCTaBIATh
IUIaH JIEHCTBU; ONIpeIesITh HE0OX0AUMBbIE PECYPChI; PEaTU30BbIBATh COCTABJICHHBIH IJ1aH;

VYo 01.02 BnageTh akTyaJIbHBIMA METOJIaMU PaObO0THI B TPO(PECCHOHATILHON U CMEXHBIX chepax

MarepuajibHoe o0ecnieyeHue:

KoHcrekt nexiuii, MHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKO paboThl, paboyas TeTpab.

3aganue:

1. OnpenenuTs B COOTBETCTBUE C 33JJaHUEM TOKH U HAIIPSHKEHUS B AJIEKTPUUYECKOM LIeTH.

2. OnpenenuTb aKTUBHYIO, PEAKTUBHYIO U MOJHYIO MOIIHOCTH JEKTPHUUECKOH IICTIH.

ITopsinok BbINOJIHEHUs padOTHI:

1. IIoBTOpUTH KOHCIEKT JIEKIMI 110 TeMaM «OCHOBHBIE CBEICHUS O CHHYCOUJAIIBHOM JJIEKTPUYECKOM
TOKe», «Pacuer Hepa3BeTBICHHOM JJEKTPUYECKOM Lenu MepeMeHHOro Tokay, «OO0muil ciayyait
HEPA3BETBJIICHHON LIENN IIEPEMEHHOT0 TOKa», «CHMBOJIMUECKUI METOJ] pacdyeTa LEeneil IepeMEHHOIO TOKay.

2. HauepTtuTte 3JIEKTPUUECKYIO CXEMY U YKa)KUTE BCE TOKU U HAIIPSDKEHMSL.

3. B cooTBeTcTBHE C 3aJaHMEM OIpeleNuTe TOK M Bce TpeOyeMble HalpsHKEHUs B AJIEKTPHUECKOM
L[ENY CUMBOJIMYECKUM METO/I0M.

4.TloctpoiiTe B MaciiTabe BEKTOPHYIO AUarpammy.

5.0npenenuTe akTUBHYIO, PEaKTUBHYIO U MOJIHYIO MOIIHOCTH 3JIEKTPUYECKOH LIenH.

Xoxa pa0doThi:

[Tpumep 6. OnpenenuTs TOKH B IIETIH IEPEMEHHOT0 TOKa (pUCYHOK 12.1) CUMBOIMYECKMM METOJIOM.
ITocTpouTh BEKTOPHYIO JUarpammy.



L

Pucynok 12.1- Cxema a5 pacuera 31€KTpUUYKOH LIETIH IEPEMEHHOTO TOKA CHMBOJIMYECKUM METOJIOM
Hano: R1=50M; Ry;=30Mm; R3=150mM; f=50I'1 ; L,=10MI'"; C1=300MkdD; L;=20mIH;

U=100B (neiicTByroliee 3Ha4eHUE HAPSDKEHUS TUTaHMS).

Haiitu: |y, Iy, I3, 14, P,Q,S-?

Pemennue:

1. OHpC}ICJ’I?IGTC?[ yrijioBad 4actoTra W HWHAYKTHBHBIC H €MKOCTHBIC COIIPOTUBJICHUA IMACCUBHBIX
3JIEMEHTOB JIEKTPUYECKON LIETIH.

w=2-n-f=2-314-50=314c ",
X,=w-L, =314-20-10" =6.280m,
X,=w-L,=314-10-10"° =3.140m,

1 1

- ~10.610.
©-C _ 314-300-10° "

XCl =

2. Onpenensitorcsi KOMIUIEKCHBIE COMTPOTUBIICHUE KaXI0W BETBU AJIEKTPUUYECKOM IEIH.
Zi=j-X,=j628=628 ¢
Z,=R =5=5-¢l,
Zs=R,—j-X¢, =3—-10.61=11.03-¢ /7?2,

Zi=R,+j X, =15+ ]-3.14 =15.325 . ¢ 1%
3. CxeMa cOCTOMT U3 YCTBIPECX BETBEH. BTOpaH TPEThbA U YCTBEPTass BETBU BKIIFOYCHBI IIAPAJIIICIIBHO.

OHpeI[eJ'II/IM KOMIIJICKCHOC 061].166 COIIPOTHUBJICHHUC TPECX MApalJICIIbHO BKIIFOYCHHBIX BETBEH.

1 1 1 1 1 1 1

Z'// 22 23 24
=0.2-¢° +0.0006 - ¢/7*%? +0.0652 - ¢ 11*%% = 0.2 + 0.0246 + j-0.0872 +0.0638 — j-0.01366 =
=0.2884 + j-0.0738 = 0.2977 - 43¢

"o 11.03-¢ 7% 153250

1

= o077 g = 33 e 4% =3.255 — j-0.8333

Zu



4. HepBasl BCTBb BKIIFOYCHA IMOCJICAOBATCIIbHO K TPEM MApaJlJICJIbHO BKIIFOUYCHHBIM BCTBAM.
Omnpenensercs KOMIJIEKCHOE 0011e€ COITPOTUBJIEHUE BCEH CXEMBI.

Zosmy =Z1+Zy = j-6.28+3.255 — j-0.8333 = 3.255 + j -5.44 = 6.345 . ¢ 91
5. OmnpenensieTcst TOK IEPBO BETBU.

U 100 - ¢

= e e =15.76-¢ 11 =8.085 - 1353
. e

l1=—
Z o5

6. OnpenensieTcs: HaNPsHKEHUE Ha MapauIeIbHBIX BETBAX.

Uy =112y =15.76-¢151%.3,36. ¢ 1143 =52 95.¢1734% _15 04— j.50.77
7 . Onpenensercs TOK NapaieIbHbIX BETBEH

U, 52.95.¢ 717

5 =10.59-¢7"%%* =301~ j-10.15,
Z; 5-e

l2

- ﬁ ~ 52.95. o 173496

s = = —48-¢%%=48-j-0.0606
3 23 11.03- e_]74'22 € J

U, 52.95. i

4 =—

~j85/32 )
g g M e 02— -3
4

8 YciioBue mpoBEpKH: KOMIUIEKCHBIM TOK MEPBOM BETBU PABEH CYMME KOMIUIEKCHBIX TOKOB
MapasieIbHbIX BETBEH.

li=1o+ls+1s=3.01—j-10.15+4.8— j-0.0606+0.282— j-3.44=8.1116— j13.53

CpaBHUM C TOKOM, OIPE/ICIICHHBIM B IIyHKTE 4

8.1116— j-13.53~8.085— j-13.53

YcnoBue IIPOBCPKHU BBIIIOJIHACTCA.
9. OHpeI[CJ'IHCTCH KOMILJIICKCHAasA MOIIIHOCTDb

S=U-1,=100-6/°.15.76.¢ 113 _1576.¢i1% 808 5+ j.1352.8= P+ j-O

AxTtuBHast MmoiHocTs, P=873.2 BT
PeaktuBHas momHocte Q=1264.6 BAp
IMonnas momuocte S=1576 BA

HOCTpOCHI/Ie BCKTOPHOﬁ AuarpaMMBbl OCYHICCTBIIACTCA 110 KOOPpAWHATaAM B KOMILJIEKCHOM MIOCKOCTH.

®opma mpeacTaBiieHHs pe3yJbTarTa:

PaGora BEITIONHSETCS B TETpaddx I MPAKTUYCCKUX pa60T, CaacTCad B KOHIC 3aHATHA B (l)opMe

PELLIEHHOM 3a1a4H.
Kpurepun onenkn:



- OIICHKA «OTJIMYHO» BBICTABIISICTCS CTYJCHTY, €CIM PAacyeT BBHIMOJIHEH B MOJHOM O0BEMe, pelieHue
oopMmIIeHO ¢ COOIOICGHUEM YCTAaHOBJICHHBIX IPAaBHJ; CTYIACHT CBOOOJHO BIIAJCET TEOPETUUECKUM
MaTepuanoM, 0e30MnO0YHO MPUMEHSIET €ro IPH PEeIICHUH 3a/1a4;

- OICHKa «X0pouo» BBICTABJIAACTCA CTYACHTY, CCJIW IIPU BBIIIOJHCHUH 3aJaHus JOITYUICHBI
HE3HAYUTCIIbHBIC OH_II/I6KI/I, peUICHUC O(bOpMJIeHO C CO6JHO,HCHI/ICM YCTAHOBJICHHBIX IIpaBUJI; CTYACHT
cBOOOJTHO BJIAJ€ET TEOPETUYECKUM MAaTEpPHaIoM, O€30IIMO0YHO MPUMEHSET €ro IPU PEIIeHUH 3a/1a4;

- OIICHKA «Y/0BJIETBOPHUTEIBLHOY» BBICTABISICTCS CTYACHTY, €CIIM 33/IaHUE BBIIIOJIHEHO C «TPYOBIMI
omuoOKamu, pereHne 0hopMIICHO 06e3 COOTIOICHNS YCTAHOBIICHHBIX TPABHIT;

- OIICHKA «HEYT0BJIETBOPUTEIbHO» BBICTABISICTCS CTYJCHTY, €CITU pad0Ta HE BHITIOJTHCHA.

Tema 5.2
Cnoco0bl coenuHenns (a3 Tpex¢asHbIX reHePATOPOB U MPUEMHHUKOB YJIEKTPUUECKOH YHEPruu

IIpakTnueckas padora 13
«Pacuer Tpexda3HO# JIeKTPUYECKOH LeNu NPH COeTUHEHUH NOTPeduTeNs «3Be310i».

Henan:

- 3aKpenuTh 3HAHUA MO M3ydeHHOU Teme «CrocoObl coenuHeHUs (a3 Tpex@a3zHbIX I'€HEpPaTOpOB U
MIPUEMHHKOB 3JIEKTPUUYECKOI SHEPTUN Y,

- Hay4yuTh pACCUUTHIBATh Tpex(a3Hble 3IEKTpPUUYECKHE LENU NpU COeqUHEHHH (a3 MpHEeMHUKa
3BE3JI0M.

Bbinosinus patdory, Bel Oynere:

YMETb:

VYnal TlonbupaTe 3nekTpuueckue NpubOpsl U OOOpYIOBAaHUE C ONPEACNEHHBIMU MapaMeTrpamMu u
XapaKTePUCTHKAMH;

VY12 paccuuThIBaTh MapameTPhl JICKTPUUECKUX LIETIEH.

VY13 UnuraTh 31EKTPUUECKUE CXEMBI

Yo 01.01 pacmo3HaBaTh W aHAJIM3UPOBAThH 3a1ady W/HWIMA MpoOIeMy B MPOGECCHOHATHPHOM H/WIH
COLIMAJIFHOM KOHTEKCTE; BBIAETATh €€ COCTaBHbIE YaCTH; OMPENENATh dTalbl PEIICHUs 3a/1a4H; COCTaBIATh
IUIaH JIEHCTBU; ONIpeesTh HE0OX0AUMBIE PECYPCHI; PEaIN30BbIBATH COCTABICHHBIHN TJIaH;

VYo 01.02 BnageTh akTyaJIbHBIMH METOJIaMU PabOThI B IPO(ecCHOHATBFHOM M CMEXKHBIX cepax

MarepuajibHoe o0ecnieyeHue:

KoHcrekt nexiuii, MHCTPYKIUS K BBIIOJHEHHUIO PAKTUYECKO paboThl, padoyas TeTpab.

3aganue:

1. Onpenenuth TUHEWHbBIE U (a3HBIC TOKU B 33IaHHON JIEKTPHYECKOM IIETIH.

2. OnpenenuTb MOIIHOCTh SJIEKTPUUECKOM IIETIH.

3. IToCcTpOUTH BEKTOPHYIO THArPaMMYy.

IMopsinok BbINOJIHEHHSI PA0OTHI:

1. IToBTOpUTH KOHCIEKT JekIuil mo teme «CrocoObl coenuHenust (a3 TpexdasHbIX reHepaTOpoOB U
MIPUEMHHKOB 3JIEKTPUUYECKOM SHEPTUN».

2.Haueptuth cxemy. OnpeaenuTs cxeMy coeiluHeHus: (a3 mprueMHHUKA.

3.0npenenuTs pa3Hbie HAMPSLKEHUS, Ga3Hble U TMHEWHBIE TOKU.

4.TTocTpouTh B MaciiTabe BEKTOPHYIO AUArPAMMY.

5. OnpenenuTbs MOIIHOCTH TpeX(a3HOU NMEKTPUUECKOH IIeTIH.

Xox pa0doThI:

1. U3yuntp anroput™ pacuera TpexdazHoil menu npu coeAuHeHuu a3 moTpeOuTens 3Be3A0H mpu
CUMMETPUYHON HATpy3Ke.
Harpyska Ha3bpiBaeTCsI CUMMETPUYHOM, €CT TOKU B (haza paBHBI 10 aMILIUTYAE M BEKTOPHI TOKOB

caBuHyThl Ha 120°. Toraa reomeTpudeckas cymMmma TOKOB paBHA HYITIO U 4epe3 HYJIEBOUW MPOBOJAHHUK TOK HE
MPOTEKaeT.

Ycnopuem CPIMMCTpPI‘IHOIZ Harpy3ku 4BJIACTCA PaBCHCTBO KOMIIJICKCHBIX COHpOTI/IBHeHI/Iﬁ B (I)asax.
0 0

0
Zi=7Zs=7Zc
[opsiook pacuera:




A) 3anucare (hazHble HaNPsDKEHUS B KOMIUIEKCHOHM ¢Gopme. Hauanbnyro ¢a3zy Ua npumem paBHOMA

90°.
U,=U,-e*,
U,=U,-e®,
U, =U_-e ™,

0 il il
b) OnpenensiroTcs KOMIUIEKCHBIE cONTpoTHBIICHHS (ha3 mpueMHuka Z 4,2z, Zc

C) Toku B daszax onpezenstorcs mo 3akoHy Oma

0 U 4

|A=D—,
Z4
0

0 Us

|B=D—,
Zsp
0

O Uc

|C=D—,
Zc

E) INocTpoenne BEKTOPHO# AUarpaMMbl OCYIIECTBIISIETCS B KOMITJIEKCHON TIJIOCKOCTH.

2. 1. U3yunth anroput™m pacuera Tpex(azHoi 1enu npu coeAnHeHUH a3 moTpeOuTeNst 3Be31A01 MPH
CUMMETPHYHON Harpy3ke 0e3 HyJIeBOro POBO/IA.

0 0 0
Harpy3ska siBnsieTcst He CHMMETPUYHOM, €CJIM HE BBITOJIHsACTCS yeiaoBue Z4=Zp=2Zc

Ecnu otcyrcTBYeT HyJEBOW NPOBOJ B ATOM Cllydae MEXKIy HEWTpPaJbHOM TOUKOM HCTOYHUKA M

HEHUTpPaJIbHOM TOUKOW MPUEMHHKA BOZHUKAET Pa3HOCTh MOTeHIMaIoB Uy, KOTOpast Ha3bIBaeTCsl CMEIIEHUEM
HEUTpaIu U onpeensercs no Gopmyiie.

00 0 O 0o
| U, y,+Uz y,+U- v

Unn = 0 0 0 ,

Yat Vst Ve

0 0 0
TI€ V,, Vs, Ve - KOMIUIEKCHBIE IPOBOJUMOCTH (a3.

Hanpsoxkenue Ha asax motpeburtens OyayT pa3Hble 1 He OyAyT paBHBI HampsDKEHHIO HE (aszax
HCTOYHUKA U OMPEAETIAIOTCS 10 popmynam.

Ilopsgok pacuera:




A) 3anucare (hazHble HaNPsDKEHUS B KOMIUIEKCHOHM ¢Gopme. Hauanbnyro ¢a3zy Ua npumem paBHOMA
90° o popmynam
1 _ j90
u,=U,-e"™,

U,=U,-e’®,

T ~j150
U.=U,.-e",
0 0 0
b) OnpenensiroTcss KOMIUIEKCHBIE CONTPOTUBICHUS (Da3 nmpueMHuka Z 4,Z z, Z ¢ U KOMILICKCHBIC
0 0 0
IPOBOAMMOCTH (pa3 IPUEMHHUKA ) ,, Vg, V- -
C) Onpenenutb CMEIICHUE HEUTPAIH .
) Onpenenuth HanpspDKCHHSI HA (pa3ax MPUEMHUKA.
E) Toku B (azax onpexaenstorcs 1o 3akony Oma.
3) Cymma TOKOB B (ha3ax paBHa HYIIIO.

0 0 0
li+13+1c=0

N) IlocTpoenune BEKTOPHOM 1uarpaMMBbl OCYIIECTBIISETCS B KOMIUIEKCHON MJIIOCKOCTH.

3. 3yuuTth anropuTm pacdera pacuer TpexpazHoH Lenu Npyu coequHeHUH (a3 noTpeduTens 3Be3/10i1
C HYJIEBBIM IIPOBOJOM MPU HECUMMETPUYHOMN HarpysKe.

90° .

0 | 0

B) OmnpenensroTcss KOMIUIEKCHBIE CONTPOTUBICHHS (a3 mpueMuuka Z 4,Zz,Zc

C) Toku B dazax onpezenstorcs mo 3akoHy Oma .

J1) Tok B HyseBOM npoBoje onpenensercs . [ BbIpaBHUBaHUS HaNPsHXKEHUS TPU HECUMMETPHUYHOM
Harpy3ke u coeauHeHuHu (a3 mnoTpeOuTens 3Be3[0i MPUMEHSIETCS HYJIEBOH MPOBOJ, COEAMHSIOIIUN
HEUTPATbHYIO TOYKY MCTOYHMKA C HEUTpaIbHON TOYKOHW MpHeMHHKA. Torna, eciu mpeHeOpedb MajacHueM
HaNpsDKEHUs B JIMHEHHBIX NPOBOJAAX, HampsbkeHue Ha (azax MpUeMHHKa OyayT paBHBI HAaNpsDKEHUIO Ha
(hazax UCTOYHMKA.

[Hopsnok pacyera:

A) 3anmcath dazHbIe HANPsHKEHUs B KOMIUIEKCHOM (popme. Hauanbhyto dazy U mpumeM paBHOU

E) IMocTpoenne BEeKTOPHO# AUarpaMMbl OCYIIECTBIISIETCS B KOMITJIEKCHON TIJIOCKOCTH.

dopma npeacTraBiieHus pe3yJbTara:

PaGora BbImONHSETCS B TeTpaasx sl MPAKTUYECKUX paboT, claeTcsi B KOHIE 3aHATHS B (Qopme
pEILIeHHOH 3a1a4H.

Kpurepun oueHku:

- OLIGHKAa «OTJIMYHO» BBICTABIIIETCS CTYIEHTY, €CIM PacyeT BBHINOJIHEH B MOJHOM O0beMe, pellieHue
opOpMIIEHO € COONIOJICHHEM YCTAaHOBIIEHHBIX TMpaBUJ; CTYAEHT CBOOOJHO BIAJAECET TEOPETUUECKUM
MaTepuanoM, 6e30nO0YHO MPUMEHSIET €ro IPH PEelIeHUH 3a1ay;

- OIICHKa «XOPOIIO» BBICTABISETCS CTYIEHTY, €CJIM TPU BBIOJIHEHUU 3a/laHUsl JOIMYILIECHbI
HE3HAYUTENbHbIE OIMOKU, pelieHrne OQGOpPMIIEHO C COONIOJEHHMEM YCTAaHOBJICEHHBIX MPAaBHI; CTYACHT
CBOOOJHO BJaJIe€T TEOPETUUECKUM MaTepraioM, 6e301HO0YHO MPUMEHSET €ro MPHU PElICHUH 3a/1aY;

- OIICHKA «Y/0BJIETBOPHUTEIBLHO)» BBICTABIISIETCS CTYACHTY, €CIU 3a/IaHUE BBITIOJIHEHO C «TPYOBIMU»
omnbKkamu, perierre ohopMiIeHo 6e3 coOM0IeHUS YCTaHOBICHHBIX MTPABUII,

- OIIEHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU padoTa He BHITMOJIHEHA.

IIpakTnyeckas padora 14
«Pacyer TpexdasHOH IEKTPUYECKON el NPH COeIMHEHNHU MOTPEOUTEIsI «TPEYTroJbHHKOM.
ean:
- 3aKpenuTh 3HAHUS M0 U3ydyeHHOU TeMe «CrocoObl coeauHeHus (a3 Tpex(a3HbIX T€HEepaTOpOB U
IIPUEMHHUKOB JIEKTPUYECKON IHEPTUNY,



- HAYYUTh PACCUUTHIBATh TpeX(a3HbIE DICKTPUUECKUE LEMU IMPH COCAMHEHUH (a3 NMpPUEMHUKA
TPEYTrOJIbHUKOM.

Boinosnus padorty, Bl Oyaere:

YMETh:

VYl TloxbupaTh sneKTpUuyYeckHe NPUOOPHl U OO0OPYIOBAHUE C OMpPEICICHHBIMH MapaMeTpaMu Hu
XapaKTepUCTUKaMU;

VY a2 paccuuThIBaTh NapaMeTpbl MIEKTPUUECKUX LIETIEH.

Y n3 YuraTh 37€KTPUUECKUE CXEMBbI

Yo 01.01 pacmo3HaBaTh M aHAIU3WPOBATH 3a/a4y W/WIH MPOOJIeMy B MPOPECCHOHATBHOM H/HIH
COLIMAJIbHOM KOHTEKCTE; BBLAEIATh €€ COCTaBHbIE YaCTH; ONPEIEINATh dTalbl PEIICHUs 3a/lauM; COCTaBIATh
IUIaH JIEHCTBUH; ONIPEEsATh HEOOXO0AUMbIE PECYPCHI; PEATU30BbIBATh COCTABJICHHBIN IJIaH;

VYo 01.02 BnaseTs akTyaqIbHBIMUA METOAAMHU PaOOTHI B IPOPECCHOHATBHOM U CMEXKHBIX chepax

MarepuajbHoe obecrieyeHue:

KoHcnekT nexuii, HHCTPYKIUS K BBIIIOJHEHHUIO PAaKTUYECKON paboThl, paboyast TeTpab.

3ananmue:

1. OnpenenuTs TUHEIHBIE U (a3HbIe TOKU B 33JaHHOM 3JIEKTPUUECKON LEH.

2. OmpenenuTh MOITHOCTH IEKTPHUECKON ETIH.

3. [locTpouTh BEKTOPHYIO AUATPAMMY.

Ilopsinok BbINOJTHEHHS PadOTHI:

1. TloBTOpUTH KOHCIEKT JeKuuii mo Teme «CrocoObl coemuHeHus (a3 Tpexda3HbIX T€HEpaTOPOB U
MIPUEMHHKOB 3JIEKTPUUYECKOM SHEPTUN».

2.Haueptuth cxemy. OnpenenuTs cxeMy coeiMHeHns (a3 MprUeMHHKA.

3.0mnpenenuTs Ga3Hble HAMPSHKEHUs, pa3Hble U TMHEWHbIE TOKHU.

4.TlocTpouTh B MaciiTabe BEKTOPHYIO AUArPaAMMY.

5. OnpenenuTh MOITHOCTH TpeX(ha3HOU IIEKTPUIECKOM IEeTIH.

Xox padoThI:

1. U3yunth anroputMm pacueta pacueT TpexdaszHoW menmu npu coeauHeHud (a3 moTpeOuTens
TPEYrOJIbHUKOM.

[Hopsnok pacyera:

A) 3anmmcarh (a3HpIle HAPsHKEHUST B KOMIUIEKCHON dopme. Hawanpayto ¢a3zy Uap mpumem paBHOM

HYJIIO.
UAB =UAB'ejO’
U, =U,.-e ",
UCA =UCA e 1%

0 0 0
b) Omnpenenstorcs KOMILIEKCHBIE CONTPOTUBIeHUs (a3 nmpueMHuka Z 4z, Zsc,Z ca

C) Toku B dazax onpezaensitorcs mo 3akoHy Oma
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J1) OnpenenstoTcs TMHEHHbIE TOKU IO (hopMyiaMm
E) Iloctpoenue BEKTOPHOM AUarpaMMbl OCYILIECTBISETCS B KOMIUIEKCHON TJIOCKOCTH.



dopma npeacTaBeHus pe3yJbTara:

PaboTta BhIONHSETCS B TETPAmsX Ul MPAKTUYECKHX pabOT, caeTcss B KOHIE 3aHATHA B (opme
PELIECHHOM 3a1a4H.

Kputepuu onenku:

- OIICHKA «OTJMYHO» BBICTABIISETCS CTYJCHTY, €CIM PacyeT BBIMOJIHECH B MOJHOM O0OBEMe, pelieHue
oopmIIeHO ¢ COOJIOCGHUEM YCTAaHOBJCHHBIX IPAaBHJ; CTYIACHT CBOOOJHO BIIAJCET TEOPETUUECKUM
MaTepHuaaoM, 0e30MUO0YHO MPUMEHSIECT €ro IPH PEIICHUH 3a/1ad;

- OICHKa «X0poulo» BbBICTABJIAACTCA CTYACHTY, CCJIM IIPU BBIIOJHCHUW 3aJaHusd JOIYHICHBI
HE3HAYUTCIIBHBIC OI_HI/I6KI/I, peuicHuc O(bOpMJIeHO C CO6JHOII€HI/ICM YCTAHOBJICHHBLIX IIpaBHJI; CTYACHT
cBOOOJTHO BJIaJIET TEOPETUIESCKUM MAaTEepPHaIOM, O€30IMO0YHO MPUMEHSIET €r0 IPU PEIICHUH 3a/1a4;

- OIICHKA «Y/OBJIETBOPHUTEIBLHOY» BBICTABISICTCS CTYACHTY, €CIIM 3aJaHUE BBIMOJTHEHO C «TPYOBIMI
omrOKamMu, pereHne 0hopMIICHO 06e3 COOTIOICHNS YCTAHOBIICHHBIX TPABHIT;

- OIICHKA «HEeY/JA0BJIeTBOPUTEILHO» BBICTABISICTCS CTY/ICHTY, €CIi paboTa He BBHITIOJTHEHA.

IIpakTnueckas padora 15
«Pacuer Tpex(a3Ho# JIEKTPUYECKOH LeNH B aBAPUIHBIX PEeKUMAX)

Hean:

- 3aKpenuTh 3HAHUA MO0 M3ydeHHOU Teme «CrnocoObl coenuHeHUs (a3 Tpex@a3zHbIX I'€HEpPaTOpOB U
MIPUEMHUKOB JIEKTPUUECKON IHEPTUNY,

- Hay4yuTh pACCUMUTHIBATh Tpex(dasHble dJIEKTPUUYECKUE ILENHU MpH COoeauHEHHHU (a3 MpHUEeMHHUKA
3BE€3/I0M MJIM TPEYTOJIbHUKOM B aBapUITHBIX peKUMaXx.

Bbinosinus patdory, Bel Oynere:

YMETb:

VYnal TlonbupaTe 3neKkTpuueckue NpubOpsl U OOOpYIOBAaHUE C ONPEACNEHHBIMU MapaMeTrpamMu u
XapaKTEPUCTHKAMU;

VY12 paccuuThIBaTh MapaMeTPhl SJICKTPUUECKUX LIETICH.

VY13 UnutaTh 31€KTPUUECKUE CXEMBI

Yo 01.01 pacmo3HaBaTh W aHAJIM3UPOBAThH 3a1ady W/HWIMA MpoOIeMy B MPOGECCHOHATHPHOM H/WIH
COLIMAJIbHOM KOHTEKCTE; BBIAETATh €€ COCTaBHbIC YaCTH; OMPEIENATh dTalbl PEIICHUs 3a/1a4H; COCTaBIATh
IJIaH JIEHCTBUH; ONIpeessTh HEOOX0AUMbIE PECYPChI; PEan30BbIBATh COCTABIICHHBIN IUIaH;

VYo 01.02 BnageTh akTyaJIbHBIMH METOJIaMU PabOThI B IPO(ecCHOHATBLHOM M CMEXKHBIX cepax

MarepuajibHoe o0ecnieyeHue:

KoHcrekt nexiuii, MHCTPYKIUS K BBIIOJHEHHUIO MPAKTUYECKON paboThl, padoyas TeTpab.

3aganue:

1. Omnpenenuth nuHEHHBIE W ¢da3HbIE TOKM B 3aJaHHON AJICKTPUYECKOW IEMH Ui 3aJlaHHOTO
aBapHitHOTO peKuMa.

2. [locTpouTh BEKTOPHYIO AUATPaAMMY.

IMopsinok BbINOJIHEHHSI PA0OTHI:

1. IToBTOpUTH KOHCIEKT JekIuil mo teme «CrocoObl coequHenust (a3 TpexdasHbIX reHepaTOpoOB U
MIPUEMHHKOB 3JIEKTPUUYECKOM SHEPTUN».

2.Haueptuth cxemy. OnpeaenuTs cxeMy coeiluHeHus: a3 mprUeMHHUKA.

3.0npenenuth QasHble HANpsHKEHUs, (a3Hble U JIMHEHHBIE TOKH MPPU 33JaHHOM aBapUITHOM pexuMeE
paboTHI.

4.TTocTpouTh B MaciiTabe BEKTOPHYIO AUArPAMMY.

5. Cnenatb BBIBOJIBI 00 U3MEHEHHSIX TOKOB U HANIPSHKEHUN B aBAPUITHOM pEKUME.

dopma npeacTaBaeHus pe3yJbrara:

PaGora BeIMONMHSETCS B TeTpaasx i MPAKTUYECKUX paboT, claeTcss B KOHIIE 3aHATHS B (Qopme
PELLIEHHOM 3a1a4H.

Kputepun onenkn:

- OILIGHKAa «OTJIMYHO» BBICTABIISETCS CTYJIEHTY, €CIHM PacyeT BBHIMOJIHEH B MOJHOM O0beMe, pelieHue
oGopMIIeHO ¢ COOJIOIGHUEM YCTAaHOBJEHHBIX IPaBWJ; CTYIAEHT CBOOOJHO BIAJEET TEOPETUUYECKUM
MaTepHaioM, 6€30I100YHO IPUMEHSIET €ro MPH PELICHUH 3a7ay;



- OILCHKa «X0pouo» BBICTABJIACTCA CTYACHTY, CCJIW IIPU BBIIIOJHCHUW 3aJaHus JOIMYUICHLL
HE3HAYUTCIIbHBIC OH_II/I6KI/I, peUICHUC O(bOpMJIeHO C COGHIOI[CHI/ICM YCTAHOBJICHHBIX TIIpaBWJI; CTYACHT
CBOOOJIHO BJIAJICET TEOPETUYCCKUM MaTepHAIOM, 0€301IHMO0YHO MPUMEHSIET €ro IPH PELICHUH 33]a4;

- OILICHKAa «Y/0BJIETBOPHUTEIbHO» BBICTABISACTCS CTYACHTY, €CIHM 3aJaHUE BBIMOJIHEHO C «TIPYOBIMUIY
omuoOKamu, pereHne 0hopMIeHO 06e3 COOIOICHUST YCTAHOBICHHBIX TTPABUIL

- OIICHKA «HEeY/JA0BJIETBOPUTEILHO)» BBICTABIISICTCS CTYACHTY, €CIi padoTa HEe BBIMIOJHCHA.

IIpakTnueckas padora 16
«M3y4eHue oCHUIIOTPAaMM NPH aBAPUIHBIX PeKUMaX B TPexX(pa3HbIX Lensax»

Henan:

- 3aKpenuTh 3HAHUS MO M3ydeHHOU Teme «CrocoOwl coeauHeHus (a3 Tpex(asHBIX TEHEPaTOPOB U
IIPUEMHHKOB 3JIEKTPUUYECKOI SHEPTUNY;

- HAYYUTh aHAIM3UPOBATH OCLUIIOTPAMM aBapUNUHBIX PEXUMOB B TpeX(a3HbIX IIEKTPUUECKUX LIETISIX.

Boinosnus padorty, Bel Oyaere:

YMETb:

VYnal TlonbupaTe 3neKkTpuyeckue NpudOpbl U OO0OpPYIOBAHUE C ONPEICICHHBIMHM IapamMeTpaMu U
XapaKTepUCTUKaMU;

VY a2 paccuuThIBaTh NapaMeTpbl AEKTPUUECKUX LETEH.

Y3 YuraTh 3ME€KTPUUECKUE CXEMBbI

Yo 01.01 pacno3HaBaThb M aHaJIM3UPOBATh 3a/ady /WK npoOieMy B IpodecCHOHATbHOM W/MIU
COLIMAJIbHOM KOHTEKCTE; BBIAETATh €€ COCTaBHbIE YaCTH; OMPEIENATh dTalbl PEIIeHUs 3a/lauH; COCTaBIATh
IUIaH JIEHCTBUH; ONpeessiTh HE0OX0AUMbIE PECYPCHI; PEau30BbIBATh COCTABJICHHBIH IJI1aH;

VYo 01.02 BnaseTh akTyaJbHBIMH METOJaMH paboThl B MPO(eCcCHOHATBEHOM U CMEXHBIX chepax

MarepuanbHoe o0ecrieyeHme:

KoHcnekT nexiuii, MHCTPYKIUS K BBIIOJHEHHUIO PAaKTUYECKON paboThl, paboyast TeTpab.

3ananmue:

1. BBIMOJHUTE aHATN3 aBapUHHBIX PEKUMOB PaOOTHI B TpeX(pa3HbBIX METX.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. TToBTOpUTH KOHCIEKT JeKuuii mo Teme «CrocoObl coemuHeHus (a3 Tpexda3HbIX TEeHEpaTOPOB U
IIPUEMHMKOB JIEKTPUYECKOM SHEPTUN».

2.HauepTuthb cxemy.

3. OnpenenuTs poJi aBapUHHOTO pexXUMA.

4. OnpenenuTs O OCUUJUIOTPaMMaM 3Ha4€HUs TOKOB M HaIIPSHKCHUM.

4.TlocTpouTh B MaciiTabe BEKTOPHYIO AUarpaMmy IIpU aBapUHHOM pexXHUME.

5. Caenatb BbIBOJbI 00 U3MEHEHHSIX TOKOB M HAPSHKEHUH B aBapUMHOM peKUME.

®opma npeacraBjeHus pe3yJbTara:

PaboTta BbINOJHSETCS B TETpaisx JUlsl NMPAKTUYECKMX pabOT, CIAAaeTcss B KOHLE 3aHATHS B (opme
PEILLIEHHOH 3a1a4H.

Kpurepun oueHku:

- OLIEHKA «OTJHMYHO» BBICTABJISIETCS CTYACHTY, €CIIM pacuyeT BBIIIOJHEH B IMOJIHOM O0beMe, pelIeHue
opopMiIeHO ¢ COOJIIOIGHUEM YCTAaHOBJEHHBIX IPAaBWJ; CTYIAEHT CBOOOJHO BIIAJ€ET TEOPETUUYECKUM
MaTepHuaioM, 6€30IH1O0YHO IPUMEHSIET €ro MPH PEeLICHUH 3a/ay;

- OILIEHKa «XOpPOIIO» BBICTABIACTCS CTYINEHTY, €CJIM IIPU BBIIOJHEHUU 3aJaHus JOIIYLLEHbI
HE3HAUUTeNIbHble OHIMOKHU, pemeHue O(OPMIEHO ¢ COOJIIOJCHUEM YCTAHOBJIEHHBIX HpPaBUJ; CTYAEHT
cBOOOJTHO BJIaJieeT TEOPETUYECKUM MaTepralioM, 6€30INO0YHO IPUMEHSET €ro MpH PeLIeHUH 3aj1ay;

- OLIEHKAa «Y/I0BJIETBOPHUTEJIbHO)» BBICTABISAETCS CTYJAEHTY, €CIH 3aJaHUE BBIMOJIHEHO C «IPYyOBIMU
omnOKaMu, pemeHue opopmiIeHO 6e3 coOII0IeHUs YCTaHOBJIEHHBIX MTPABUI;

- OIICHKA «HeY/JAO0BJIeTBOPUTEIbLHO» BbICTABIISIETCS CTY/IEHTY, €M padoTa He BBIIIOJIHEHA.

JlaGopaTopnasi paGora Ne6
«HccnenoBanne TpexgasHoi dJIEKTPUYECKON LENH NPH COeNUHEHNH (a3 NPHEMHHUKA «3Be310i».
eas:
- 3aKpeNuTh TeopeTHyeckre 3HaHus 1o teme «CrocoObl coeuHeHus (a3 TpexdasHbIX T€HEPaTOPOB U
IIPUEMHHUKOB JIEKTPUYECKON IHEPTUNY;



- chopMUpOBaTh YyMEHHE OJB30BATbCA M3MEPUTENBHBIMU NMpHOOpamMu, 00padaTbiBaTh pe3ylbTaThl
U3MEPECHUS;
- chopMupoBaTH YMEHUE aHATU3UPOBATH MOJTYUYECHHBIE B PE3YJIbTAThI SKCIIEPUMEHTA.

Boinosnus padorty, Bl Oyaere:

YMETh:

VYl TloxbupaTh sneKTpUyYeckre NPUOOpPHl M O0OPYAOBAaHUE C OIpPEICICHHBIMH IMapaMeTpaMu u
XapaKTePUCTUKAMU;

VY a2 paccuuThIBaTh NapaMeTpbl MEKTPUUECKUX LIETEH.

VY14 OcymecTBiasTh COOPKY IEKTPUUECKUX CXEM B COOTBETCTBUU C 33JIaHHBIMU YCIOBUSAMH

Yo 01.01 pacmo3HaBaTh M aHAIU3WPOBATh 3a/a4y W/WIH MPOOIeMy B MPOPECCHOHATBLHOM H/HIH
COLIMAJIbHOM KOHTEKCTE; BBLAEIATh €€ COCTaBHbIE YaCTH; ONPENEINIATh dTalbl PEIICHUs 3a/la4M; COCTaBIATh
IUIaH JIEHCTBUH; ONIPEeNEsTh HEOOX0AUMbIE PECYPCHI; PEAIN30BbIBATH COCTABICHHBIN IUIAH;

VYo 01.02 BnaseTh akTyaJbHBIMH METOJaMH paboThl B PO(EeCCHOHATBHOM U CMEXHBIX chepax

VYo 07.03 oueHuBaTh Ype3BbIUAHYIO CUTYALMIO; COCTABIISITh AITOPUTM JICHCTBUI MPU Ype3BhIYAHON
CUTYAIlMH U OIPENENSITh HEOOXOIUMBIE PECYPCHI JJIsl €€ YCTpaHeHUs

MartepuajibHoe o0ecnedyeHMe: WHCTPYKLHUS [0 BBINOJHEHHUIO J1TA0OpaTOpHON paboThl  Neb,
JIaGopaTopHbIil CTEH, MyJIbTUMETP.

3ananmue:

1. OnbITHBIM MyTeM MPOBEPUTH 3aKOHOMEPHOCTU B Tpex(a3HOW JJIEKTPUYECKON Ienu mpu

coelMHEHNH (a3 MpUEeMHUKA «3BE3/101».

IHopsiaok BbINOJIHEHHS PA0OTHI

1. BHMaTeapHO MPOYUTATh HHCTPYKIMIO, 03HAKOMHUTHCS ¢ TprOopaMu U 000pyI0BaHUEM.

2. Haweptuth cxemy coeauHeHHs (a3 NpUEMHHKA 3BE3/I0M OMPEACIUTh MECTO BKIIOUCHUS
M3MEPUTENBHBIX MPUOOPOB UISI U3MEPEHUS JMHEHHBIX U (Pa3HBIX TOKOB WM HampspkeHudd. OmnpenenuThb
Mpeiesibl U3MEPEHUS U LIeHY JeJIeHUs] U3MEPUTENIbHBIX TIPUOOPOB.

3. Cobpatp cxemy. Ilocie mpoBepku MPaBUIBHOCTH CXEMBI MPENOJaBaTeIeM BKIIOYUTH YCTaHOBKY.
Pe3ynbrarhl n3mMepenus 3aHecty B Tadnuiyo. 1.

Tabmuma 6.1- Pe3ynbraThl u3MepeHnii B TpeXx(a3HbIX METsIX

Conpotu Pe3ynbTatel n3MepeHust Pe3ynbTaThl
BIICHUE pacuera
UA UB UC UA UB UC UAB UBC UCA IA IB IC Ps Qy S,
Br | BAp | BA

1. CummeTpuyHas Harpy3ka
ResResRe | [ | | | | | [ [ [ [ | [ | |
2. HecumMmeTpuuHasi Harpy3ka npu coequHeHUH (a3 mpueMHUKa 3Be37101 6e3 HyJIeBOro MpoBoa

3. HeCI/IMMCTpI/I‘IHaﬂ Harpy3ka 1nmpu COCANHCHUU (1)213 IIpUCMHUKA 3B63,I(OI>'I C HYJICBBIM IIPOBOJOM

4. CnenaiiTe BBIBOJIBI O IIPOIETAHHOM paboTe. YCTaHOBUTE COOTHOIICHUS MEXAY TMHEHHBIMU U
(ba3HBIMU HANPSDKEHUSIMH U TOKAMH ITPU COCTMHEHUH 3BE30H.

5. IlocTpoiiTe BEKTOPHBIE IAAarpaMMBl.

6. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

®opma npeacTaBaeHUs pe3yJabTaTa: OTUET ONpeAeNEéHHON paboTe.
Kpurepun onenkn:

- OOCHKa «OTJHUYHO)» BBICTABJIACTCA CTYACHTY, €CJIM OTYET O BBINIOJIHCHHUU na60paT0pH0ﬁ pa6OTBI
BBIIIOJIHEH B ITOJTHOM 061;eMe, PACUYCThI BBIIIOJHCHBI MMPAaBUJIIBHO, OTBECTBI HAa BOIIPOCHI C(I)OpMyJII/IpOBaHBI



TOYHO M IPaMOTHO; CTYJCHT CBOOO/HO BJIaJICET TEOPETHUECKHM MaTepHaIoM, 0€30IIMO0YHO IPUMEHSIET €ro
IIPU BBITIOJIHEHHH Ja00paToOpHO paboThI;

- OLICHKA «XOPOII0» BBICTABIISICTCS CTYJCHTY, €CIIU JAONYIECHbI HE3HAYUTEIIbHBIC ONIMOKH B pacueTax,
odopMIIeHHE 0TUETa TIO JIADOpaTOPHOU paboTe HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSM, OTBETHI Ha
MOCTaBJICHHBIC BOIIPOCHI PACKPBITHI HE B MIOJIHOM 00BbEME.

- OLICHKA «Y/IOBJIETBOPUTEIbHO» BBICTABIISICTCS CTYJCHTY, €CIH 3a/laHHE BBIMOJIHEHO C «TPYOBIMI)
omMOKaMu, OTYET 1o JabopaTtopHoit pabore opopmiieH Oe3 COONIOICHNUST YCTAHOBICHHBIX MTPABHUIL

- OIICHKA «HEY/I0BJIETBOPUTEIbHO0» BBICTABIISCTCS CTYJCHTY, €CJIM pa0d0Ta HE BBIMOJIHCHA.

JlabopaTropnasi padora Ne7

«Hccaenopanue TpexgasHoO JJIeKTPUYECKOH Nenmu NPpH CoelMHEHHMH (a3 NpPHUEMHHKA
«TPeyroJIbHUKOM)

Hean:
- 3aKpeNuTh TeopeTudeckre 3HaHus 1no reMe «CrnocoObl coequHenus ¢a3 TpexdasHbIX TeHEPaTOPOB U
MIPUEMHHKOB 3JIEKTPUUYECKOI SHEPTUNY;
- chopmMupoBaTh YMEHHE IMOJIb30BAThCSI M3MEPUTENIbHBIMU NpUOOpamMu, oOpadaThiBaTh pe3yJabTaThl
U3MEpEeHus;
- copMHUpOBaTH YMEHHE AHATU3UPOBATh MOJIyYEHHBIE B PE3YJIbTAThl IKCIIEPUMEHTA.

Bbinosinus padory, Bel Oynere:

YMETb:

VYnal TlonbupaTte 3neKkTpuueckue NpubOpsl U OO0OpYIOBAaHUE C OMNpEACEHHBIMU MapaMeTrpamMu u
XapaKTepUCTUKAMHU;

Y12 paccuuThIBaTh HapaMeTPhl MIEKTPUUECKHUX LEMEN.

VY14 OcymecTBiasSTh COOPKY MIEKTPUUECKUX CXEM B COOTBETCTBHH C 3aJJaHHBIMH YCIIOBHSIMU

Yo 01.01 pacmo3HaBaTh W aHAJIM3UPOBATH 3a1ady W/ WA MpoOseMy B MPOdEeCcCHOHATHLHOM H/WIH
COLIMAJIbHOM KOHTEKCTE; BBIAETATh €€ COCTaBHbIC YaCTH; OMPENENATh dTalbl PEIICHUs 3a/1a4H; COCTaBIATh
IUIaH JIEHCTBU; ONpeesiTh HE0OX0AUMbIE PECYPCHI; PEAIN30BbIBATh COCTABICHHBIN TUIaH;

VYo 01.02 BnageTh akTyaJIbHBIMH METOJIaMU PabOThI B IPO(ecCHOHATBLHOM M CMEXKHBIX cepax

VYo 07.03 oueHMBaTh YpPE3BHIYANHYIO CUTYAIMIO; COCTABIISITh AJITOPUTM ACHCTBUIN MPU YPE3BBIYANHON
CUTYAIlMH U OIPENesITh HEOOXOIUMBIE PECYPCHI sl €€ YCTpaHeHUs

MarepuajbHoe oOecnedyeHHe: WHCTPYKIMS 10 BBINOJHEHUIO JIa0OpaTOpHOW paboThl  Ne7,
JlaGopaToOpHBIN CTEH, MYJIBTUMETD.

3aganue:

1. OnbITHBIM MyTeM TMPOBEPUTH 3aKOHOMEPHOCTH B Tpex(asHOW SIEKTPUYECKON Ienu Mpu

coelMHEHUH (a3 IPUEMHHUKA «TPEYrOJIbHUKOM.

Iopsinok BbINOJIHEHHSI PadOTHI

1. BHuuMarenbHO IpOYUTATh UHCTPYKIIMIO, O3HAKOMUTBHCS C IPUOOpaMu 1 000PYA0BAHUEM.

2. Hayeptuth cxemy coeauHenus (a3 mpueMHHUKA TPEYroJbHUKOM OIPEACTUTh MECTO BKIIIOUEHUS
M3MEpPUTENbHBIX TPUOOPOB AJIsi U3MEPEHHs] TUHEHHBIX U (Da3HBIX TOKOB W HampspkeHuid. OnpenaenuTtb
Mpeiebl U3MEPEHUS U LIeHY JeNICHUS] U3MEPUTENbHBIX TPUOOPOB.

3. Cobpatp cxemy. [locie mpoBepku MPaBUIBHOCTA CXEMBI MPEMOJaBaTeieM BKIIOYUTH YCTaHOBKY.
Pesynbrarel u3mMepenus 3aHectu B Tabmuiyy 7.1.

Tabnuua 7.1- Pe3ynbTarsl H3MepeHuit B Tpex¢a3HbIX LEmsixX

COHpOTI/I Pe3yﬂBTaTLI HU3MEPCHUMA Pe3yﬂBTaTBI
BJICHUC pacucTa
UA UB UC UAB UBC UCA IA IB IC IAB IBC ICA P, Q! S!
Br | BAp | BA
RA: RB:RC
Ra=
Rg=

RC:




1. CnenaiiTe BBIBOABI O TPOJCIAHHOW paboTe. YCTAaHOBHUTE COOTHOIICHUS MEXKIY
JMHEWHBIMU U (Pa3HBIMH HANPSHKCHUSIMU M TOKaMU MIPU COSAMHEHUH 3BE3/0H.

2. ITocTpoiiTe BEKTOpHBIE AMarpaMMBl.

3. OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

®opma npeacTaBIeHUs pe3yJabTaTa: OTUYET ONPEAeIEHHON paboTe.

Kputepuu onenku:

- OIICHKAa «OTJIMYHO» BBICTABIISICTCS CTYACHTY, €CIIM OTYET O BBHINOJIHEHUH JaOOpaTOpHON pabOTHI
BBIIIOJIHEH B ITOJIHOM O6T)CM€, PaCUCThbl BBIIIOJHCHBI IMPAaBHUJIbHO, OTBETHI HAa BOIIPOCHI C(i)OpMy.]IPIpOBaHI)I
TOYHO U I'PaMOTHO; CTYACHT CBO6OI[HO BJIAZICCT TCOPCTHYCCKUM MaTCpruajioM, 0e301n004YHO IMPUMCEHSACT €ro
IIPY BBIIIOJIHEHUH JIa0OpaTOPHON pabOThI;

- OIICHKA «X0pPOoII0» BBICTABIACTCA CTYACHTY, C€CJIU JOMYIICHBI HC3HAYUTCIbHBIC 0HII/I6KI/I B pacyceTax,
odopMIIeHHE OTYETa MO0 JIA0OPATOPHOU paboTe HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSAM, OTBETHI Ha
MTOCTABJIEHHBIE BOIIPOCHI PACKPHITHI HE B TIOJTHOM 00BEME.

- OICHKAa «YAOBJETBOPHUTEJIBHO0» BBICTABIIACTCA CTYACHTY, CCJIIM 3aJJaHUC BBIIIOJIHCHO C «Fp}’6BIMI/I>>
omuOKaMu, OTYET TO JabopaTopHOi padboTe opopmieH 6e3 COOMIOCHUST YCTAHOBICHHBIX MPABUIL.

- OIICHKA «HEeY/JA0BJIeTBOPUTEIBLHO» BBICTABIISICTCS CTY/ICHTY, €CIi paboTa He BBHITIOJTHEHA.

JlaGopaTtopHoe 3ansaTHE Ne§

HCCJIC}IOBaHHe CXE€MbI IYCKA AaCUHXPOHHOI'O IBUTaTEJIsd
He.ﬂb: HU3YUYCHHUE CXEMBI ITYCKa ACUHXPOHHOI'O ABUTATCIIA

Boinosinus padorty, Bul Oynere:
YMETb:
VYnal IlonOuparh snekTpudeckue mpuOOpsl U 000PYIOBAHHWE C OMPEIACICHHBIMH IapaMeTpamMu |
XapaKTepUCTUKAMHU;
Y12 paccuuThIBaTh MapaMeTPhl SJIEKTPUUECKUX LIETICH.
Y14 OcyiiecTBiaTh COOPKY 3JIEKTPUUECKUX CXEM B COOTBETCTBHUH C 3a/JaHHBIMU YCIIOBUSIMU
Yo 01.01 pacmo3HaBaTh W aHAIM3UPOBAThH 3a1ady W/HWIMA MpoOieMy B MPOGECCHOHATHPHOM H/WIH
COLIMAJIbHOM KOHTEKCTE; BBIACTATh €€ COCTaBHbIC YaCTH; OMPEIENATh dTalbl PEIICHUs 3a/1auH; COCTaBIIATh
IUIaH JIEHCTBUH; ONIpeesiTh HEOOX0AUMbIE PECYPChI; PEaI30BbIBATh COCTABIICHHBIN IUIAH;
VYo 01.02 BnageTh akTyaJIbHBIMH METOJIaMU PabOThI B IPO(ecCHOHATBLHOM M CMEXKHBIX cepax
VYo 07.03 orieHuBaTh YpE3BBIYANHYIO CUTYAIMIO; COCTABIIAThH AJITOPUTM JICUCTBUM MPU YPE3BbIYaHHON
CUTYAIlMH U OIPENIesITh HEOOXOIUMBIE PECYPCHI s €€ YCTpaHeHUs
MarepuajnbHoe o0ecrnieyeHue:
KoHTakTop, KHOMOYHBIH MOCT, aBTOMAaTHUYECKUN BBIKIIOYATEIb, MYJIBTUMETD, TEIIJIOBOE pelie

3aganue:
N3yunTth cxemy mycka aCHHXPOHHOTO JBUTATENs], U KOHTAKThI allllapaTOB CXEMBI

Ilopsinok BbINOTHEHUS] PA0OTHI:
1. I3yuuTh cXeMy MycKa aCHHXPOHHOTO JIBUraTells ¢ KOPOTKO3aMKHYTBHIM POTOPOM



KM2 L

QF == FU1 SB2 SBt km KK

Pucynoxk 1

O06o03HaveHue IeMEeHTOB Ha cxeMe: QF — TpeXmoItoCHBIN aBTOMAaTHYeCKHid BBIKIIIoYaTesh; FU
— npenoxpanurenu, M- cratop asurarens acunxponHoro, KK — remnosoe pene, KK — remtosoe pere,
KK1 — HOpMasIbHO 3aMKHYTBIM KOHTAaKT TeIuIoBoro pene, SB 2- kHonka Crom, SB 1 — kHonka Ilyck,
KM — karymka koHtakTopa, KM | — cunoBsie koHTakThl KOHTakTOpa, KM 2 — HOpManbHO OTKPBITHIN
KOHTaKT KOHTaKTopa.
2. M3yunth annapaTsl ¥ KOHTAKTHI alllIapaToOB, UX PACIOJI0KEHUE HA CXEME.
3. OTBETUTH Ha BOMPOCHI K JIAOOPATOPHOU padoTe.

Xo1 BbINOJHeHUs1 padoThI:

1. IlepeyepTuTe U U3yUUTE CXEMY YIIPABIICHUSI ACHHXPOHHBIM JIBUT'aTEIIEM.

2. Wzyuure mnpeioxKEHHbIE amnmaparhl, Takue Kak: KOHTAaKTOp, KHOIOYHBIM IOCT,
aBTOMATUYECKUH BBIKITIOUATENb.

3. OTBeThTE HA CIEYIONINE BOIPOCHI:

a. ['ne cunoBas yacTh 1eny, a rie 1enb yrnpaBjieHus Ha cxeme?

6. Kak onpenenuTs ¢ NOMOIIBIO TPO3BOHKH HOPMAJIbHO OTKPBITYIO (ITyCK) U HOPMAJIBHO
3aKPBITYIO (CTOM) KHOTIKU?

B. Kakue KOHTaKThl KOHTaKTOpa SABJISIFOTCS cHiIoBbIMU? Kakuie KOHTaKThl KOHTAaKTOpa
SIBJIIFOTCS BBIBOJAMHM KAaTYILIKH?

r. JIns dero nyxHo TemnoBoe pene? ['ie HaxoAUTCs €ro HOPMajbHO 3aKPBITHIA KOHTAKT JUIS
LeNu ynpaBiieHus?

1. KakoB npuHImm paboTel cXeMbl?

e. UeM MO>KHO 3aMEHUTH MPEJOXPAHUTEIH Ha cXxeme?

®opma npeacTaBJieHUs pe3yJbTaTa:
Ortyer 1o paboTe TOJKEH COEePIKATh:
a) HaUMEHOBaHMe PadOTHI U 11€Ib paboThI;
0) cxemy 3JIeKTPUIECKYIO;
B) OTBETHI Ha BOTIPOCHI;
€) BBIBOJBI IO padoTe.

Kputepun onenkn:
O1eHKa «OTJIMYHO» CTaBUTCS, €CJIN KCIIEPUMEHT ITPOBEACH, 00paboTaHbl pe3ysbTaThl,
BBITIOJTHEHBI BCe 3a/1aHusl, paboTa ohopMiIeHa B COOTBETCTBHH C TPEOOBAHUSAMHU.



O1eHKa «XOpOII0» CTaBUTCS, €CIIU ObliIa JIOMYIIEHB! OIIHOKN TPU POBEICHUH
IKCIIEPUMEHTA,00pa00TKE PE3yabTaTOB WU MpU O(POPMIICHUN OTULTA.

OI_[CHKa «YHOBJICTBOPHUTCIIBHO» CTABUTCs, CCIIN SKCIICPUMCHT HpOBCI[éH,
MIPHUBEICHO HETIOJIHOCBBIOIHCHHE 3a1aHUH.

OI_[CHKa «CHCYHOOBJICTBOPHUTCIBHO» CTAaBUTCH, €CJIU SKCIICPUMEHT HC ITPOBOANJIICA,
3aJ[aHUe HEBBIIOJIHEHO.

Tema 6.1
OcHOBBI METPOJIOTHHU

IIpakTnueckas padora 17
«PacyeT morpemHocTeil u3MepeHus»

ean:
- 3aKpCIIMUTH 3HAHUA I10 I/I?)y‘IeHHOI\/'I TEMEC <<OCHOBI)I MGTpOJ’IOFI/II/I»;
- HAYYUTH paCCUUTBIBATH MMOTPCITHOCTH USMECPCHUA.

Bbinosinus patdory, Bbl Oynere:

YMETh:

VYnl IlogbupaTe »dnekTpudeckue NpuOOpsl W 000PYIOBaHHWE C  OMNPEACICHHBIMU
rapamMeTpamu U XapaKTepUCTUKAMU;

VY12 paccuuThIBaTh HapaMeTPhl MIEKTPUUECKHUX LEMEN.

VY13 UnutaTh 31EKTPUUECKUE CXEMBI

VYo 01.01 pacrno3HaBaTh ¥ aHAIM3UPOBATH 3a/1a4y W/ WK TIPOOIeMy B IPO(ecCHOHAIBHOM
W/WIM COLMAIbHOM KOHTEKCTE; BBIAEATh €€ COCTAaBHbIE YaCTH; ONPENENATh ATalbl pelleHus
3a/lauM; COCTaBJIATH IUIaH JEHCTBUI; ONpeAensaTh HEOOXOAMMBIE PECYPChl; PEaM30BbIBATH
COCTaBJICHHBIN IIJIaH;

Yo 01.02 Bragerp akTyaJbHBIMA METOJIaMU PpabOTHl B MPO(ECCHOHATLHON M CMEKHBIX
chepax

MarepuajibHoe o0ecnieyeHue:

KoHcrekT nexiuii, HHCTPYKIUS K BBITIOJHEHHUIO IPAKTHUECKON paboThl, paboyas TeTpaib.

3aganue:

1. Pemuth 3amaum Ha oOmpeAescHHE MOTPEHIHOCTEH HW3MEpPEeHHUs B COOTBETCTBHE C
WHUBUAYAJIbHBIM 3aJJaHHEM.

Iopsinok BbINOJIHEHHSI PadOThI:

1. [ToBTOpUTH KOHCIIEKT JeKIuil o TeMaM «OCHOBHbBIE METPOJIOTUYECKHIE TOHSATHS.

2.IIpounTaiiTe yCIOBUA 3a/1a4H U COCTABbTE JAHO 3aa4H.

3.Pemuts 3a7aun HA OMpeIEICHUE MTOTPEIIHOCTEH U3MEPEHUSI.

4. OTBETUTH HA KOHTPOJILHBIE BOITPOCHI

Xoxa padoTbI:

1. U3yuuTh KpaTKue TeopeTHUecKrue CBeCHUS U (OPMYIIbI A7 pacyeTa MOrpeIIHOCTEH.

[TorpemHocTs U3MEPEHUN — OTKIOHEHUE pe3ysbTaTa U3MEPEeHHs] OT UCTUHHOTO 3HAUCHUS
U3MepseMOil BEIMYNHBI.

Pe3ynbrar u3MepeHust — HEKOTOPOE YUCIIO, MIPUHSITOE IS JaHHOH (DU3HUECKON BETUYHHBI
€IMHUII, Jarolee KOJIUYECTBEHHYI0 HH(OpMAIMI0 O CBOHCTBaX u3MepsieMoil (uznueckoit
BEITUYHHBI.

HctunHoe 3HaueHue (GU3NYECKON BENMYUHBI — 3HAUYCHHE, WACATHHO OTpaKarollee B
KaueCTBEHHOM M KOJMYECTBEHHOM OTHOIIEHUSIX COOTBETCTBYIOIIEE CBOMCTBO JIAHHOTO
(bu3nUecKoro 0ObEKTA.



JleiicTBuTensHOe 3HAYeHWE (PU3WUECKOW BEIUYMHBI — 3HAYCHHE, OINPEACICHHOE
OKCIICPUMCHTAJIbHO W HACTOJIBKO npn6nn>1<a10meec;1 K MHCTHHHOMY, UYTO MOXKCT OBITH
HCIIOJIb30BAHO BMECTO HETO.

ITo popme npeacTaBiIeHUs Pa3IMYAIOT CIIETYIOUINE BH/IBI HOTPEIIHOCTEH:

1.AGcom0oTHAs TOTPEIIHOCTh —— BEJIMYKMHA PaBHAS PAa3HOCTH MEXIY U3MEPEHHBIM Ay H
HGfICTBI/ITCJIBHI:IM Ao 3HAa4YCHUSIMU I/I3Mep$[eM0ﬁ BCIIMYUHBI.

AA = A — Ao
2. OTHOCHUTENbHAS TIOTPEIIHOCTD
AA
p=—7-100
AO
3.IlpuBeneHHas MOrPemIHOCTD
AA
Y= -100,

MAX
r71€ Ayax- TIPENEN U3MEPEHUS CPEICTBA U3MEPEHMUSL.

[IpuBeaeHHas MOTPEMIHOCTD ISl OOJIBIIMHCTBA ANEKTPOTEXHUUECKUX CPEJCTB U3MEPEHUS
oTIpesieNsieT KiIacc TOYHOCTH prudopa.

Uucna, ykas3plBalOIIME KJIacC TOYHOCTH Mpudopa Yo, 0003HAYAIOT HAMOOIBITYIO
AOIMYCTUMYIO MPUBCACHHYIO IMOTIPpCHIHOCTh B IMPOLCHTAaX, T.C. IMPU HOpMaHBHOﬁ OKCIITyaTalun
MaKCHUMAJIbHOC 3HAYCHUC HpHBeJIeHHOﬁ MOrp€ITHOCTHU HE JOJIKHO MPEBBIMIATE KJIaCC TOUYHOCTH.

2. Pemuth 3a1a4u B COOTBETCTBHE C HOMEPOM BapHaHTA.

dopma npeacTaBiieHus pe3yJbTara:

PaGora BeImosHsAETCSA B TETpaAsX JUIsl MPAaKTHYECKUX palbOT, CHAaeTCs B KOHIIE 3aHSATHUS B
(dhopme pereHHOH 3a1a4m.

Kpurepum oueHku:

- OIICHKA «OTJIMYHO» BBICTABIISIETCS CTY/ACHTY, €CJIM pPacyeT BBHIMOJIHEH B MOJHOM o0beMe,
peuieHre oQOpMIIEHO € COOJIIOIGHUEM YCTAaHOBJICHHBIX IMPAaBWII, CTYJEHT CBOOOTHO BIajeeT
TEOPETUYECKUM MaTepuaioM, 0e301IHO0YHO IPUMEHSIET €r0 IPU PELICHUH 3a/1aY;

- OLICHKA «XOPOII0» BHICTABIIAETCS CTYACHTY, €CIIU MPU BHINOJHEHUH 3aJJaHUsl JOIMYILECHBI
HE3HAYUTENIbHbIE OLIMOKHU, pelieHue o(opMIIeHO C COOJIOACHHEM YCTaHOBJICHHBIX IPABUI;
CTYIACHT CBOOOJHO BJa/IeeT TEOPETHUECKUM MarepuanoM, 0e30IIMO0YHO MPUMEHSET €ro Mpu
pELIeHNUH 3a]1aY;

- OLIEHKA «Y/J0BJIETBOPHUTEJbHO)» BBICTABISETCS CTYACHTY, €CJIM 33aJlaHuE BBIMOIHEHO C
«rpyOBIMI» OIIMOKaMH, perieHue oopmiieHo 6e3 COOMI0AeHNS YCTaHOBICHHBIX MTPaBUT,

- OLICHKA «HeYA0BJIeTBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU paboTa HEe BIMOJIHEHA.

IIpakTnyeckas padora Nel8
Pacmmmpenue npeesioB u3MepeHusi aMIepMeTPOB U BOJIbLTMETPOB»

ean:
- 3aKpeNUTh 3HAHUS 10 U3y4eHHOH Teme «[Ipubopbl 1 METOABI H3MEPEHHUS,
- HAYYUTh ONPENEIATh MPeAes U3MEPEHHs AMIIEPMETPOM U BOJIBTMETPOB

BemmoJsinus padory, Bel Oyaere:

YMETh:

VYnl Tlonbupars 5nekTpuueckue MpuOOpbl M 00OpyJOBaHHWE C ONPEACICHHBIMU
napaMeTpamMy M XapaKTepUCTHKaMU;



VY a2 paccuuThIBaTh NapaMeTPbl MIEKTPUUECKUX LETIEH.

VY a3 YuraTh 37EKTPUUECKUE CXEMBbI

Yo 01.01 pacrio3HaBaTh ¥ aHATU3UPOBATH 337ady W/HIU MPoOieMy B MPO(HEeCCHOHAIEHOM
W/WIHA COLMATbHOM KOHTEKCTE; BBLACIATH €€ COCTAaBHBIC YAaCTH; OINPENENATh ATAIlbl PEIICHUS
3aJaud; COCTABJIATh IUIAH JACWUCTBUI; ONpEAeTsITh HEOOXOAMMBIE PECYpPCHI; PEan30BBIBATH
COCTaBJICHHBIN IIJIaH;

Yo 01.02 BnageTh akTyalbHBIMH METOJAMH pabOTHl B MPO(GECCHOHATBPHON M CMEXHBIX
chepax

MarepuajibHoe o0ecnieyeHue:

3ananmne:

1. Pemmth 3aaum Ha onpeenenue 100aBOYHOTO COTPOTUBIICHHUS, COIPOTHUBIICHUS IIIYHTA,
K02 GUIIMEHTOB TpaHcPopMaIi TPaHCHOPMATOPOB TOKA W HAMPSHKEHUS B COOTBETCTBHE C
WH/IMBUYAIbHBIM 3aJJaHHEM.

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. TToBTOPHUTH KOHCIIEKT JIEKIUH 110 TeMaM «OCHOBHBIE METPOJIOTHYECKHE MTOHSTHS.

2. Pemuts 3a1aum.

3. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI

Xox pa0doThi:

1. 3yuuTe KpaTKkue TEOPETUUECKUE CBEICHUS

Jlnst pacmmpeHust mpenenoB U3MEpPEHUs aMIIePMETPOB, MPETHASHAUYCHHBIX JJI1 paOOThl B
LETISIX TIOCTOSTHHOTO TOKA, MX BKIIIOYAIOT B IIETIh MapajiebHO MIyHTY. [Ipu 3TOM yepe3 nmpubop
MIPOXOJIUT TOJBKO YaCTh U3MEPSIEMOI0 TOKa, 0OpaTHO MPOMOPLUUOHABLHAS €r0 COMPOTUBICHHUIO
Ra. Bonpmas wacte I, 3TOro Toka mpoxomuT dyepe3 myHT. [lpubop wu3MepsieT maaeHue
HampsDKeHUs Ha UIYHTE, 3aBHCSIIEe OT MPOXOJALIEr0 4Yepe3 UIYHT TOKa, T. €. MCIOJb3yeTcs B
kauecTBe MuuBosubTMeTpa. lllkana mpubopa rpagyupyercs B amrepax. 3Hasl CONPOTHUBIICHUS
npudbopa Ra m mynta R, MoxnHOo mo Toky Ia, ¢ukcupyemomy mnpubOpoM, ONpeneauTh
HU3MEPAEMBIN TOK:

I =1, (Ry+Ru)/Ru = Lun

rie n = I/Ip = (Ra + Ry)/Ry — xoaddumment myatupoBanus. CONpOTHBICHHE IIyHTA,
Heo0XoMMoe T U3MepeHus Toka I, B n pa3 Gouibliero, yeM Tok npudopa I,

Ru = Ra/(n-1)

KOHCTpYKTUBHO HIYHTHI TMO0 MOHTUPYIOT B KOpIyc npudopa (UIyHThl Ha TOKU A0 50 A),
nub0 YCTaHABJIMBAIOT BHE €ro M COENUHAIOT C mnpubopoMm mpoBogamu. Ecimu mpubop
MpelHa3HayeH IJis MOCTOSHHOW paboThl C IIYHTOM, TO IIKajJa €ro TpaayHpyeTcs cpa3y B
3HAYEHUSX M3MEPSIEMOro TOKa C y4eToM KOX(pQUIIMEHTa IIYHTUPOBAHUS M HUKAKUX PAcCueTOB
JUIA ONpeNeNieHUs TOKa BBHINOJIHATH He Tpedyercs. B ciiydae mnpuUMEHEHHUS HapyX HBIX
(oTmenbHBIX OT MPHOOPOB) IIYHTOB HAa HUX YKa3bIBAIOT HOMHUHAJIBHBIN TOK, Ha KOTOPBIM OHH
paccuuTaHbl, U HOMHHAIBHOE HANpsHKEHHE Ha 3aKuMax (kanuOpoBaHHble WIyHTHI). LLIyHTBHI
noAOUpaT K mpubopaM Tak, YTOOBI MPU HOMHUHATBLHOM HAMPSHKEHUHM HA 3aKMMax IIyHTa
CTpenka mpubopa OTKIOHsUIach Ha BCro mmiKamy. CrnemoBareinbHO, HOMUHAIBHBIE HAMPSKEHUS
npubopa U MIyHTa JOJKHBI OBITH OJTUHAKOBBIMH.

J71s Toro 4ToOBI MOBBINIEHUE TEMIIEPATyphl IIYHTA MPHU MPOXO0XKACHUU MO0 HEMY TOKa He
OKa3bIBAJIO BIHSHUS HA MOKa3aHUS MPUOOPA, NIYHTHl U3TOTOBISIOT U3 MAaTEPUAIOB ¢ OOIBIINM
yIeIbHBIM COMPOTHBICHUEM U MalbIM TEeMIEPaTypHbIM KO3 (UIIMEHTOM (KOHCTAHTaH,
MaHTaHWH, HHUKEIWH W Tp.). JIsd yMEHbIIEHUS BIUSHUS TEMIEparypbl Ha TOKa3aHUs



amMIepMerpa TOCIEIOBATEIbHO C KATYIIKOW MpUOOpa B HEKOTOPBIX CIIyYasX BKIFOYAIOT
N00aBOYHBIN PE3UCTOP U3 KOHCTAHTAaHA WIIH JPYroTo MoJ00HOTO MaTepHuaia.

JIJiss BKJTFOUEHUS AJIEKTPOU3MEPHUTEIBHBIX MPUOOPOB B MU MEPEMEHHOTO TOKA CITYKAT
M3MEpUTENbHBIE TpaHchopMaTopel, obecnednBarme 0e30MacHOCTh  0OCTYKHBAIOIIETO
MepcoHaia MPH BBIMOJIHEHUU SJCKTPUUYECKUX HM3MEPEHUU B IEMAX BBICOKOTO HAIPSKEHUSI.
BrurroueHue 3IIeKTpOM3MEPHUTEIbHBIX MPUOOPOB B 3TH Ilenmu 0e3 TakuxX TpaHchopMaTopoB
3ampellaercs — MpaBUJaMU  TEXHUKH  Oe3omacHocTd. Kpome  TOro, u3MepuTeIbHbIE
TpaHCPOPMATOPBI PACIIUPSIIOT TMPEACTbl U3MEPECHHSI MPUOOPOB, T. €. IMO3BOJISIIOT H3MEPSTH
OOJBIIME TOKM W HANPSHKEHUS C TIOMOIIBIO HECIOXKHBIX MPUOOPOB, PACCUYUTAHHBIX IS
M3MEPEHUS MAJIBIX TOKOB U HAMPSHKECHU.

Tpanchopmarop Toka CIyXKUT s MOAKIIOUCHHUS aMIIEPMETPOB W APYTUX TPUOOPOB,
KOTOPBIE JIOJDKHBI PEarupoBaTh Ha MPOTEKAIOIINI MO 1EMH MePEMEHHbIN TOK. Ero BRIMOIHSAIOT B
BUJIE OOBIYHOTO JABYXOOMOTOYHOIO MOBBIIIAIONIETO TpaHchopMaTopa; MEPBUYHYIO OOMOTKY
BKJIFOYAIOT MOCTEAOBATENHHO B €T MU3MEPSIEMOr0 TOKa, K BTOPUYHOM OOMOTKE MOIKITIOYAIOT
aMIiepMeTp.

Tak kak cOmpOTHUBJICHHE OOMOTKH aMIlepMeTpa, MOIKII0UaeMOro K TpaHC(hopMaTopy TOKa,
00BIYHO MaJjo, TpaHCPOPMATOP MPAKTUUECKH PabOTaeT B peKUME KOPOTKOTO 3aMBIKaHUs, U C
JIOCTaTOYHOM CTEMEHBbIO TOYHOCTH MOXHO CYUTaTh, 4TO TOKH [1 m I, mpoxomsdiue mo ero
o0MoTKaM, OyayT 00paTHO IPOMOPIIMOHATBEHBI YACTY BUTKOB W1 U W2 OTHX OOMOTOK, T.€.

|1/|2:W1/W2= n

CrnenoBarenbHO, TOJOOPaB COOTBETCTBYIOIIUM OOPAa30M UUCIIO BUTKOB W 1 U W 2 OOMOTOK
TpaHcpopmaTopa,  MOXXHO  M3MepsThb  Ooibmime  Toku  [;,  mpomyckas — uepes
AIIEKTPOU3MEPUTENbHBI Tpubop Mambie Toku [p. Tok I3 MoxkeT ObITH Ipu 3TOM OmpeesieH
YMHOKE€HHUEM U3MEPEHHOTO BTOPUYHOIO TOKa [ Ha Bemm4uHy n.

JUis pacliupeHus: IpelesioB W3MEPEHUs BOJBTMETPOB  NPHMEHSAIOT TpaHchopMaTop
HaIPSDKCHHUS.

Tpancpopmarop HamnpspKeHUs CIYXKMT A TOJKIIOYEHHs BOJBTMETPOB M APYrHX
puOOpOB, KOTOPBIE JOJDKHBI pearupoBaTh Ha HampshkeHHe. Ero BBIMOJHAIOT, KaK OOBIYHBIN
JBYXOOMOTOYHBIN MOHMKAIOMUN TpaHC(POPMATOP: NEPBUYHYI0 OOMOTKY MOJKIIOYAIOT K JIBYM
TOYKaM, MEXAy KOTOPbIMU TpeOyeTCsl U3MEpUTh HaIPsKEHHE, a BTOPUYHYIO — K BOJIBTMETPY.
Ha cxemax m3mepurenbHblil TpaHchopMaTop HanpspKeHUs M300paxaroT Kak oObluHBI. Tak Kak
COINIPOTHUBJIEHUE OOMOTKHM BOJIBTMETpA, IOJAKIOYAEMOro K TpaHc(hOpMaTopy HaIpsHKEHUs,
BEJIMKO, TpaHC(OpMATOp MPaKTHUECKH paboTaeT B PpEXHUME XOJOCTOrO XOJa, M MOXKHO C
JOCTaTOYHOM CTENEHBIO TOYHOCTH cyuTaTh, 4To HampspbkeHus U; m U, Ha nepBUYHOH H
BTOPUYHOM 0OMOTKaX OyayT MPsIMO MPONOPLHOHAIBHBI YUCITy BUTKOB W1 U W 2 00euX 0OMOTOK
TpaHchopMmaTopa, T. €.

U1/U2 :W1/W2 =N

Takum o00Opa3oM, Mom0OpaB COOTBETCTBYIOIIEE YHUCIO BUTKOB Wi M W 2 OOMOTOK
TpaHcopMaTopa, MO’KHO U3MEPSTH BRICOKHE HANPSDKEHMUS, 110/1aBasi HA 3JIEKTPOU3MEPHUTEIbHBIN
pUOOP HEOOJIBIITNE HATIPSHKCHHUS.

Hanpsokenne U; MoxkeT OBITH ONpENeNeHO YMHOXEHHEM H3MEPEHHOTO BTOPHUYHOTO
HanpspkeHus Uz Ha ko3¢ duiueHT Tpaschopmanuu Tpaicdopmartopa n.

BonbT™eTpel, mpenHasHaueHHblE JUIsI TOCTOSHHOM paboTel ¢ TpaHchopmaTopamu
HanpsDKeHUs, TPaIyupyroT Ha 3aBOJIe ¢ y4eTOM Kod(pduuueHTa TpaHChopMaluu, U 3HAUYEHUS
U3MEPSIEMOTO HAIPSDKEHHUSI MOTYT ObITh HEMOCPEICTBEHHO OTCYUTAHBI IO IIKaJle Mpuoopa.

JUis  mpenoTBpalllEeHUs  OMACHOCTU  MOPAXEHUS  OOCIY)XKMBAIOLIEro  MepcoHaja
ANIEKTPUYECKMM TOKOM B CIIy4ae MOBPEXACHUS M30JIMMU TpaHchopMmaTropa OJUH BBIBOJ €ro
BTOPUYHOM OOMOTKH U CTAIbHOM KOXKYX TpaHC(HOPMATOPa JOJKHBI ObITh 3a3€MJICHBI.



2.IIpounTaiiTe yClI0BUA 3a/1a4M U COCTABbTE AAHO 3aJa4H.

3.Pemmts 3aaun Ha onpeseneHne 100aBOYHOTO CONPOTHUBIICHHS, COIPOTUBIICHUS LIYHTA,

KO3 QHUIHMEHTOB TpaHCPOpMaLU TpaHC(HOPMATOPOB TOKA U HATIPSHKEHUSI.

dopmMa npeacTaBieHus pe3yabTara:

PaboTa BeIMONHSAETCA B TETpausiX UL MPAKTHUECKUX pabOT, ClAeTcs B KOHIIC 3aHATHUS B
(dbopMe pereHHOM 3a/1auH.

Kputepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABISICTCS CTYACHTY, €CJIH PacyeT BBIMIOJIHECH B IMOJIHOM 00beMeE,
pemieHre oQOpPMIICHO € COOJIOACHUEM YCTAaHOBJICHHBIX INPABHII; CTYIEHT CBOOOJHO BiajeeT
TEOPETUYECKUM MaTepuaioM, 0e30111MO00UHO IPUMEHSIET €r0 IIPU PEILIEHUH 3a/1ay;

- OIICHKA «XOpOouI0» BBICTABJIACTCA CTYACHTY, CCJIM IIPH BBIIIOJHCHUHU 3alaHUA JOITYHICHLI
HE3HAYUTCIIBHBIC OIHI/I6KI/I, peIcHuc 0(1)OpMJ'[CHO C CO6JHO)I€HI/ICM YCTaHOBJICHHBLIX ITpaBHJI;
CTYIACHT CBOOOJIHO BJIAQJICET TCOPETHUYCCKUM MAaTepHaioM, 0€30IIMO0YHO MPHUMEHSET €ro Mpu
pEIIeHNH 33]1a4;

- OIICHKA «Y/I0BJIETBOPHTEIbHO» BBICTABIISACTCS CTYJICHTY, €CIIM 3a/laHUE BBITIOJHEHO C
«rpyOBIMI» OIIMOKaMH, perieHrne oPopMiIeHo 0e3 COOIIOICHHS YCTaHOBICHHBIX MTPABUIT;

- OIICHKA «HEeY/JA0BJIETBOPUTEIBLHO» BBICTABISICTCS CTY/ICHTY, €CIi paboTa He BBHITIOJTHEHA.

IIpakTuyeckas padora Nel9
«M3yyeHne MeTO10B M3MEPEHUS CONIPOTHBJICHHUS»
Mean:
- 3aKpenuTh 3HAHUS M0 U3y4eHHOH Teme «[Iprubopbl 1 METOABI U3MEPEHUS;
- HAYYUTH USMEPATH COIMMPOTUBJICHNEC Pa3JIMIHBIMU METOJaMHU.

Bbinmosinus padory, Bel Oynere:

YMETh:

VYnl Ilogbupate »dnekTpudeckue NpuOOpPsl W 00OpPYIOBAaHHWE C ONPEICICHHBIMHU
napaMeTpamu M XapaKTepUCTHKaAMU;

Y12 paccuuThIBaTh MapameTphl SIEKTPUUECKUX LIETICH.

VY13 YutaTh 31EKTPUUECKUE CXEMBI

VYo 01.01 pacrno3HaBaTh ¥ aHAJIM3UPOBATH 33/1a4y W/ WK TPOOIeMy B IPO(ecCHOHAIBHOM
W/WIM COLIMAJIbHOM KOHTEKCTE; BBIACTATh €€ COCTaBHBIE YACTH; ONPEAENATh ATAlbl PelleHus
3a/lauM; COCTaBJIATH IUIaH JEHCTBUIL; ONpeAesnsaTh HEOOXOAMMbIE PECYPChI; PEaTU30BbIBATH
COCTaBJICHHBIN TUIAH;

VYo 01.02 Bragerh akTyaJbHBIMH METOJIaMU PabOTHl B MPO(PECCHOHATBHON M CMEKHBIX
chepax

MarepuajibHOe ofecrnieyeHue:

3amanmue:

1. W3yuuTh METOIBI U3MEPEHUS COMIPOTUBIICHHUSL.

2. Pemuth 3aauu Ha OINpe/eTIeHHUE MOTPEUTHOCTH U3MEPEHHS COMPOTUBICHUS METOJIOM
aMIepMeTpa-BOJIbTMETPA..

3. OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

Ilopsinok padoTsI:

1. V3y4uTh METOABI U3BMEPEHUS CONTPOTUBIICHHUSL.

2.IIpounTaiiTe ycaoBus 3aa4d U COCTaBbTE AAHO 33/1a4H.

3.PemmmTh 3a7auyu Ha OMNPEIEICHUE MOTPEUIHOCTH WU3MEPEHMS CONPOTUBIIEHUS METOJIOM
aMIiepMeTpa-BOJIbTMETPA.

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

dopMa npeacTaBjieHus pe3yJbTara:



Pa60Ta BBIIIOJIHACTCA B TCTPAAAX AJIA HNPAKTHYCCKUX pa60T, CcAac€TCA B KOHIIC 3aHATUA B
(dbopMe pereHHOM 3a/1auH.

Kputepuu onenku:

- OIICHKA «OTJIMYHO» BBICTABISICTCS CTYACHTY, €CJIM PacyeT BBIMOJIHECH B IMOJIHOM 00BeMeE,
pemieHre oQOpPMIICHO € COOJIOACHUEM YCTAaHOBJICHHBIX INPABHII; CTYIEHT CBOOOJHO BiajeeT
TEOPETHUECKUM MaTepuanoM, 6e301IMO00YHO IPUMEHSET €To MPH PELICHUH 3a7ay;

- OIICHKA «XOpOouI0» BBICTABJIACTCA CTYACHTY, CCJIM IIPH BBIIIOJIHCHUHU 3alaHUA JOITYHICHLL
HE3HAYUTENIbHBIE OIMMOKHU, peuieHne O(GOPMIIEHO C COOJIOACHHWEM YCTAaHOBIICHHBIX IPABUIL
CTYIACHT CBOOOJHO BJIQJICET TCOPETHYCCKUM MATEPUAIIOM, OE30IMMO0YHO MPUMEHSET €ro MpHu
pEIICHUH 33]1aY;

- OIICHKA «Y/J0BJIETBOPHUTEILHO)» BBICTABISETCS CTYACHTY, €CJIH 33JlaHUE BBIMOJHECHO C
«rpyOBIMI» OIIMOKaMH, perieHrne oPopMiIeHo 0e3 COOTIOICHHS YCTaHOBIICHHBIX MTPABUIT;

- OIICHKA «HEeY/A0BJIeTBOPUTEILHO» BBICTABIISETCS CTYICHTY, €CIi paboTa He BBITIOJTHEHA.

IIpakTnueckas padora Ne20
«M3yueHue MeTO10B U3MepPeHUsI MOLIIHOCTH B TPeX(ha3HBIX Lemsax»

Mean:
- 3aKpenUTh 3HAHUS M0 U3y4eHHOH Teme «[Iprubopbl 1 MeTOABI U3MEPEHUS;
- HAYYUTH USMEPATH MOUTHOCTb Pa3IMYHBIMU METOJJAMHU.

Boinosnus padorty, Bbl 0yaere:

YMETh:

VYnl IlogbupaTe »dneKTpuYecKue NpuOOpsl W 000PYJOBaHWE C OMNPEIACICHHBIMU
napaMeTpamu M XapaKTepUCTHKaAMU;

Y12 paccuuThIBaTh MapameTphl SJIEKTPUIECKUX LIETICH.

VY13 YutaTh 31EKTPUUECKUE CXEMBI

Yo 01.01 pacro3HaBaTh U aHAIM3UPOBATH 33/1a4y W/ WK TIPoOIeMy B IPO(PeCcCHOHATBHOM
W/WIM COLMAIbHOM KOHTEKCTE; BBLACTATH €€ COCTAaBHBIE YAaCTH; OMPENENSTh 3Talbl PelIeHHs
3a/lauM; COCTaBJIATH IUIaH JEHCTBUIL; ONpeAesnsaTh HEOOXOIMMbIE PECYPChI; PEaTU30BbIBATH
COCTaBJICHHBIN TUIaH;

VYo 01.02 Bragerh akTyaJbHBIMA METOJIAaMU PabOTHl B MPO(PECCHOHATBHON M CMEKHBIX
chepax

MartepuajbHoe o0ecnedyeHue: JEKIUH, METOJWYECKUE YKa3aHUS K BBIIOJIHEHHUIO
MIPaKTUYECKON pabOThI, HHIUBUIyalbHbIE KAPTOUKU-3aJaHUS

3aganue:

1. W3yuuTh METObI U3MEPEHUS MOILTHOCTH B TPeX(a3HbIX HEMsX.

2. PemuTh 3324 Ha ONpeelIeHNE MOIITHOCTU B TpeX(a3HbIX IEMsX.

3. OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

Xoxa padoTbI:

1. U3yuuth MeToabl U3MEPEHHs] MOIIHOCTH. HauepTuTh cXxeMbl BKIIIOUEHHUS BAaTTMETPOB,
yKa3aTh JIOCTOMHCTBA U HEJOCTATKU KaXKJJOM CXEMBI.

N3mepeHne MOIIHOCTH OCYIIECTBIISIETCS B LEMAX MOCTOSIHHOTO U IEPEMEHHOIO TOKOB

HU3KOM, BBICOKOM 4YacTOTBl, a TaKX€ B HMITYJbCHBIX LEMNAX pa3IM4YHON H3MEPUTENIbHOM,
AIEKTPOTEXHUYECKOW, paAUONPUEMHON M Mepefarollel anmapaTtypsl. /lnanazoH m3MepseMbIxX
MorsocTei nexut B mpeaenax 10™° — 10° Br. Metosl H3MepeHHs CYIECTBEHHO OTIHYAIOTCS
Apyr OT Apyra B 3aBUCUMOCTH OT IIapaMETPOB LEMH, B KOTOPOW IPOU3BOAUTCS H3MEPEHHE
MOIIIHOCTH, TIpeJesia M3MEHEHUs MOIIHOCTM M YacTOTHOro auamnasoHa. Jlins wusmepeHus



MOIITHOCTH HCIIOJIB3YIOT TIPSMBIE M KOCBEHHBIE BHUIBI H3MepeHus. [Ipsimble H3MepeHHs
OCYIIECTBISIOTCS C MOMOIIBIO 3JEKTPOJIMHAMHUYECKHUX, (PEPPOJMHAMUYECKUX M AIIEKTPOHHBIX
BAaTTMETPOB, KOCBEHHBIE - CBOJATCS K OINPEAEICHUI0 MOIIHOCTH IOCPENCTBOM aMIlepMeTpa U
BOJIBTMETpA WK Oocuuiuiorpada.

B umemax mMOCTOSHHOTO TOKAa MOIIHOCTh IOTPEOJEHUS HArpy3Ku —OIpenensercs
IIPOM3BE/ICHUEM TOKAa B HArpy3Ke M NaJeHUs HANpPsHKEHUS Ha HEW U MOXKET ObITh OlpesesieHa
KOCBEHHBIM MeTOZIoM TI0 (hopmysie 18.1 ¢ mpumeHeHneM aMnepMeTpa 1 BOJIbTMETPA.

P=UI=IR. (18.1)

YcTpoiicTBO BATTMETPOB

Ananozosvie eammmempyol ObIBAIOT MOKA3bIBAIOIIMNE U CAMONMINYIIME U OTPAXKAKOT
aKTMBHYIO MOIIHOCTb ydacTKa LemnH. Tabio MOKa3bIBAIOLIEr0 MpUOOpa MMEET HOIYKPYIIIyIo
IIKaTy U TOBOPAYMBAIOIIYIOCS CTPENKY. JleneHus mKanbl OTrpagyupOBaHbl B COOTBETCTBHH C
OTpEJeIEHHBIMA BEJIMYMHAMM MOUIHOCTH, u3Mepsiemoil B BarTax (BT). Ha pucynke 18.1
IIPEJCTABICHA CXE€Ma BKJIIOUEHHS] BATTMETPA.

I=1,

4 8

N, L
—
5‘ P

Pucynoxk 18.1 - Cxema BKIIFOUCHHS BaTTMETpa

Haubonee pacnpocTpaHeHHBIMH U TOUHBIMH aHAJOTOBBIMU BaTTMETPAMH SIBIISIFOTCS
pUOOPHI IEKTPOIUHAMUUECKON CHCTEMBI.

[IpuHnun paGoTbl OCHOBAaH Ha B3aUMOJCMCTBUM JBYX KaTymek. OpHa W3 HUX —
HEMOJBIKHAS, HUMEET TOJCTYI0O OOMOTKY C HEOOJBIIMM YHUCIOM BHUTKOB U Majoe
conportusiieHue. IlogkimrouaeTcss mocCienOBAaTENbHO C Harpy3kod. Bropas karymka —
MTOJBMKHASI.

Ha pucynke 18.1 0003HaueHbI KaTyIIKH:

(A) — HenoaBWXKHAs KaTymika (MOCIeIOBaTENbHAS WM KaTylIKa TOKa), padoTaeT Kak
amnepMmerp. Bkirouaercss mocnefoBarenbHO ¢ IpueMHUKOM dSHeprud (RH) — mostomy
Ha3bIBAETCs MOCIIEI0BATEIbHOM KAaTyIIKOW WJIM KaTYIIKOM TOKA.

(B) — moaBmwkHas KaTylmika ¢ J00aBOYHBIM CONpOTUBJICHHEM R (mapamnenbHas WU
KaTyIllka TOKa), padoTaeT Kak BOJbTMETp. BMmecte ¢ Ra BkIItouaeTcs mapanienbHO TPUEMHHUKY
SHEPTrUM — MO3TOMY Ha3bIBAETCA MAPAIICIbHON KAaTYIIKON WK KaTYIIKON HalpshKEHUs

[Ipn moxkmroueHun npubopa K CETH, B KaTylIKaX 0O0pa3yloTcs MarHUTHbIe mois. Mx
B3aMMOJICIICTBUE CO3JAET BPAILAIOIIMA MOMEHT, KOTOPBIM OTKJIOHSET MOJBHKHYIO KATYIIKY C
MOJICOEIMHEHHON K HEN CTPEIKOW Ha ONPEACIICHHBIN yroj. YTOJ MOBOPOTa MOABHKHOW 4acTH
BAaTTMETPA 0. BCErjJa MPONOPLMOHATIEH H3MEPSEMONl MOIIHOCTH, T. €. IIKajga BaTTMETpa
paBHOMEpHas.

Hamnpasnenue noBopoTa yka3aressi BAaTTMETPa 3aBUCUT OT B3aMMHOI'O HalpaBJIEHHsS] TOKOB
B ero karymkax. [losToMy s NOpaBUIBHOTO BKIIIOUEHHS BaTTMETpa B HU3MEPIEMYIO
LIEMb CJAEAYET pa3inyaTh €ro 3aKUMbl: ['eHepaTopHbIe 3a:KUMbI OTMEUAIOTCS 3B€30YKAMU. DTU
3aKMMbl Ha3bIBAIOTCSA T€HEPATOPHBIMHU MOTOMY, YTO MPU COCAMHEHUH UX JIPYT C JIPYrOM U C
OJIHUM W3 TIOJIOCOB TEHepaTopa, yKazaTellb BaTTMeTpa OyAeT OTKIOHSAThCS B HYXHOM
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HaITpaBJICHUH. HpI/I MMpaBUJIbBHOM BKJIFOUCHUH BATTMCTPA TOKH B €r0 KaTyYIIKaX HAIpPaBJICHBI OT
IFCHCPATOPHBIX 3AKMMOB K HArpy304YHbIM.
H3mepenue mowinocmu 6 mpexgpaznvix yensax

st u3MepeHuid MOILTHOCTH M 3HEPruu Tpex(azHOW CHUCTEMBI MOTYT OBITH NMPHUMEHEHBI
oJtuH 1puOop (BaTTMETP MITM CYETUHK), JABA MIPHOOpA WIH TPU IpUOOpa.

Meton opmHoro mnpubopa NPUMEHAETCS B CHMMETPHUYHBIX Tpex(a3HbIX CHCTEMax B
KOTOPBIX (pa3HbIC HAMPSHKEHUS, TOKW U YIIIbI cABUTA (ha3 paBHBI MEXTy COOO0M, 1 OCHOBBIBACTCS
Ha HCIIOJIb30BAHUH BBIPA)KEHUH 111 MOIIIHOCTH

P=3Uplpcosp= "\E Unlacosg

1) Memoo oonozo npubopa.

Ecnu tpexdasnas cuctema CMUMMETpUYHAs!, a Harpy3Kka COeIMHEHA 3BE3/I0M C JOCTYIHOU
HYJIEBOM TOYKOH, TO 0HO(A3HbII BaTTMETP BKIIOYAIOT MO CXeMe, U300pakKeHHOM Ha PHUCYHKE
18.2 a, 1 U3MEPSIIOT UM MOIIHOCTh OJHOM (ha3bl.

I

Pucynok 18.2 - Cxema n3MepeHuss akTHBHOW MOITHOCTH B Tpex(a3HOH el OJHIM BaTTMETPOM
IIPH BKJTFOUEHHH Harpy3KH 3Be3/10M (a) U TpeyroiapbHUKOM (0).

Jyig mostydeHus MOIIIHOCTH BCEW CUCTEMbI NTOKa3aHUsl BATTMETPOB YMHOKat0TCA Ha 3.
MOo3KHO TaKkKe U3MEPUTh MOITHOCTh IIPU COETUHEHUH (a3 HArpy3KH TPEYroJbHUKOM, HO IIPU
YCJIOBUH BKIIFOUCHHSI TIOCIIE0BATEIIBHOM 0OMOTKH BaTTMETPHI B OAHY U3 (a3 (pucyHok, 18.2 0).

2) Memoo 0eyx npubopos.

DTOT METOJ MPUMEHSIETCS B ACHMMETPUYHBIX TPEXIIPOBOIHBIX LETISIX TpeX(a3zHOro TOKa.

Ananus paboThl CXeM JBYX BaTTMETPOB IOKa3bIBA€T, YTO B 3aBUCHMOCTH OT XapakKTepa
Harpy3ku (a3 mokazaHusi BATTMETPOB MOXKET MEHAThCs. M Tak, akTHBHAs MOIIIHOCTh Tpexha3Hou
CUCTEMBbI JOJKHA ONPEAEIATHCS Kak anredpanyeckas CyMMa Moka3aHuii 000MX BaTTMETPOB.

0 % 15 _x 19

Pucynox 7 - Cxembl BKJIIOUEHUS JIBYX BaTTMETPOB JUISl H3MEPEHUsI aKTUBHON MOIIHOCTH
Tpexda3HOi ceTH.



3) Memoo mpex npuoopos.
B ToMm CJIydqa€ KoOrjga HCCUMMCETpUYHAA HArpy3kKa BKIHOYACTCA 3Be3IIOﬁ C HYJICBbBIM

MPOBOJIOM, TO €CTh KOIJA €CTh acCUMMETpHuHas Tpex(]asHas 4YeThIpeXIpOBOJHAS CHCTEMA,
IIPUMEHSIOTCS TpU BarTMerpa. IIpy TakoM BKIIOUEHHMH KaXAbld M3 BaTTMETPOB H3MEPSET
MOIIHOCTb OJHOMU (pa3bl. [loaHAas MOLTHOCTH CUCTEMBI ONPEAETUTCS Kak apuMeTHIecKas cymma
[I0Ka30B TpeX BaTTMETpoB. OO0I11asi MOIIHOCTh IPUEMHHUKA B ATOM CIIydae

P=W1+W2+W3

u——‘i@ ‘/O/\"%\r’

Pucynok 18.4- Cxema u3MepeHusi akTUBHON MOIITHOCTH TPEMsI BATTMETPAMH.

Metonpl OHOTO, JIBYX M TpeX BAaTTMETPOB IMPUMEHSAIOTCS TJaBHBIM 00pa3oM B
nabopaTopHO# MpakTuKe. B sKCIuTyaTallMOHHBIX YCIOBUSAX MPUMEHSIOTCS OBYX-U Tpex(dasHbie
BATTMETPbl U CUETUYMKH, KOTOpHIE SIBISIFOTCSI COYETAaHHUEM B OJHOM HpuOOpe IBYX WU TpeX
0/1HO(a3HBIX U3MEPUTETHHBIX MEXaHU3MOB, UMEIOIINX OOIIYIO MOJIBUKHYIO YacTh, HA KOTOPYIO
JNENCTBYET CYMMAPHBIN KPYTSIIMI MOMEHT BCEX SJIEMEHTOB.

Xox padoTbI:

1. MByuuth MeToAbl M3MEPEHHs] MOUTHOCTH. HauepTuTh cxeMmbl BKIIIOUEHHUSI BaTTMETPOB,
yKa3aTh JOCTOMHCTBA U HEJOCTATKU KaX 0N CXEMBI.

2.IlpounTaiiTe yclIOBUA 33Ja4M M COCTAaBbTE JAHO 3a7a4H.

3. PemuTsb 3a1aun Ha onpeiesieHre MOIITHOCTU B TpeX(a3HbIX HEMsX.

4. OTBETUTH Ha KOHTPOJIbHBIE BOTIPOCHI.

dopma npeacTaBiieHus pe3yJbTara:

PaGota BeImosHAETCSA B TETpaAsX JUIsl MPAaKTHUECKUX palbOT, CHAeTCs B KOHIIE 3aHSATHUS B
(dbopMe peleHHOM 3a/1auH.

Kpurepum oueHku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CJIM pacyeT BBHINOJIHEH B IIOJHOM o0beMe,
peuieHre oQopMIIEHO C COOJNIIOIGHUEM YCTAaHOBIEHHBIX IMPABWII, CTYJEHT CBOOOTHO BIajeeT
TEOPETUYECKUM MaTepuaioM, 0€301IHO0YHO MPUMEHSIET €T0 MIPH PEIICHUH 3a/1a4;

- OIICHKA «XOPOII0» BHICTABIIAETCS CTYACHTY, €CIIU MPHU BHITOJHEHUH 3aJJaHUs JOMYILECHBI
HE3HAYUTENIbHbIC OLIMOKHU, pelieHne O(GopMIIEHO € COONIOJCHHEM YCTAaHOBJICHHBIX IPABHIL;
CTYIEHT CBOOOJHO BJa/IeeT TEOPETHUECKUM MarepuaioM, 0e301IMO0YHO MPUMEHSET €ro Mpu
pELIeHUH 33]1aY;

- OLICHKA «Y/JAOBJIETBOPHMTEJIbHO» BBICTABIISIETCS CTYJEHTY, €CIU 3aJaHUE€ BBIIIOJIHEHO C
«rpyOBIMI» OIIMOKaMH, perienue oGopmiieHo 6e3 COOMI0eHHS YCTAaHOBIICHHBIX MPABUIT;

- OIIEHKA «HEeYA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CITU padoTa HE BHITMOJIHEHA.

JlaGopaTopnas padora Ne 9
«H3MepeHne 3JIEKTPUYECKUX BeJIHYMH»
ean:
- 3aKpENUTh TeOpeTUYeCcKne 3HaHUs 10 Teme «[Ipubopsl 1 METO b U3MEPEHUSY;



- copMHpOBaTh YMEHHE MOJIb30BAThCA M3MEPUTEIBHBIMU MpuOOpaMu, oOpadaTbiBaTh
pe3ybTaThl U3MEPEHHUS;
- chopMupoBaTH yMEHUE AHATU3UPOBATH MOJTYUYEHHBIC B PE3YJAbTAThI SKCIIEPUMEHTA.

Boinosnus padorty, Bl Oyaere:

YMETh!

Ynal TlogbupaTh dJeKTpUYECKHE TMPUOOPHI U OOOpPYIOBAaHUE C OMNPEACICHHBIMU
rapaMeTpamu M XapaKTepUCTHKaMU;

VY a2 paccuuThIBaTh NApaMeTPhl AEKTPUUECKUX LETIEH.

VY4 OcymectBisaTh COOPKY 3JICKTPUYECKUX CXEM B COOTBETCTBHU C 3a/IaHHBIMU
YCIOBUSMHU

Yo 01.01 pacrio3HaBaTh 1 aHATU3UPOBATH 337ady W/WIK MPoOiieMy B MPO(HeCCHOHATEHOM
W/WIM COLMAIbHOM KOHTEKCTE; BBIAEIATh €€ COCTAaBHbIE YAaCTH; ONPENENSTh 3Tallbl PELICHUS
3a/lauM; COCTaBJIATh IUIaH JEHCTBUI; ONpeAensTh HEOOXOAMMBIE PECYPChI; PEaTU30BbIBATH
COCTaBJICHHBIN IIJIAH,

Yo 01.02 BnaneTe akTyadbHbIMM METOJAAMH padOThl B MPO(ECCHOHATBHOM U CMEXKHBIX
chepax

VYo 07.03 onieHMBaTh Ype3BBIYANHYIO CUTYALINIO; COCTABIISTH AITOPUTM JACHCTBUN MIPU
Ype3BhIYATHON CUTYAIMH U ONIPENIeNISITh HEOOX0IMMbIE peCypChl sl €€ YCTpaHeHus

MarepuajibHOe o0ecniedeHue: HHCTPYKIUS 110 BBIOJHEHHUIO Ja00paTopHOil paboThl Ne§,
nabopaToOpHBIC CTEHIBI "DIEKTpUYECKUE HeTH .

3ananue: 1. BeINoJHUTE M3MEPEHUS TOKA, HANPSHKEHUS U MOIIHOCTH B AJIEKTPUYECKOU
1enu. BeIMOTHUTE U3MEPEHUS COTPOTHUBJIEHUST METOJIOM aMIIEPMETPa U BOJIBTMETpA.

ITopsiiok BbINMOJTHEHHSI PAadOTHI
1. IIpounTaTh KOHCIEKT JICKIUH 10 TeMe «[Iprubopsl 1 METOBI U3MEPECHUS.

1.BHUMaTeNnbHO IPOYUTATH HHCTPYKIUIO, 03HAKOMUTHCS € MPUOOpaMu 1 000pyI0BaHUEM,
OTIPEIeNIUTh 1IEHY JIeJIeHHs PUOOPOB.
CoOparth cxeMy, MOKa3aHHYIO Ha pucyHke 8. 1.

“«— 1 4 5
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2. Pucynok 9.1. — Dnexrpuueckas cxema

2. I/ISMepI/ITL TOK W HAIIPSXKCHHUC B BHGKTqueCKOﬁ IO CIIN.

3. Ycra"oBuTh nepexitodarens SA2 B nosnoxxkeHue 1, UCrosib3yst B kKauecTBe RX KOHTpoJIbHOE
CONPOTHUBIIEHUE PABHOE BHYTPEHHEMY COIPOTUBIIEHUIO aMIIEpMETpa M IO MOKa3aHUsAM
npubopoB paccunTath Rx;.

3. R, :UT (Owm);



4. YcraHOBUTH epekmoyarenb SA2 B OJI0KEHUE 2, UCNIOB3ys B KadecTBe RX TO ke
COIIPOTHUBIICHHUE U 110 TIOKA3aHUSAM IMPHOOPOB paccuuTaTh RXo.

5. CpaBHuth Rx1 1 RX 2 ¢ KOHTPOJIBHBIM COITPOTUBIIEHHEM RX.

6. BBINOTHUTH U3MEPEHNE MOIIHOCTH B AJIEKTPUUYECKON LIEIIH.

7. BBIIOJIHUTE U3MEPEHHUS B 3JIEKTPUYECKOM LIEIU C TIOMOIIBIO MYJIbTUMETPA.

8. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI.

®opma npeacTaBIeHUs pe3yJabTaTa: OTUYET ONPEAeIEHHON paboTe.

Kputepuu onenkn:

- OLIEHKA «OTJHYHO» BBICTABISIETCS CTYACHTY, €CIM OTYET O BBIIOJHEHUU J1a0OpPaTOPHOM
MIPaKTUYECKON pabOTHI BHINOIHEH B MIOJTHOM 00BEME, pACUEThl BBIIIOJIHEHBI IPABUIBHO, OTBETHI
Ha BONIPOCH! C(HOPMYIUPOBAHbI TOYHO U TPAMOTHO; CTY/IEHT CBOOOHO BJIa/I€ET TEOPETHUECKUM
MaTepuagoM, 0e301NO0YHO IPUMEHSIET €r0 IPU BHIIIOJHEHUH J1a00 paTOPHON paboThI;

- OLIEHKa «XOPOILI0» BBICTABJISETCS CTYAEHTY, €CJIM JOMYIIEHbl HE3HAYUTEJbHbIE OLINOKU B
pacdetax, oopmieHue oT4YeTa MO JTAbOpPaTOPHOM pabOTE HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUsAM, OTBETHI Ha IOCTABJIEHHBIE BOMPOCH! PACKPHITHI HE B MIOJTHOM 00BEME.

- OILICHKa «yJ0BJETBOPHUTEJbHO» BBICTABIIAETCS CTYIEHTY, €CIM 3aJaHh€ BBINOJHEHO C
«rpyObIMU» OIIMOKaMU, OT4YET TO JabopaTopHOil pabote odopmieH 0€3 CoOMOaCHUs
YCTAHOBJIEHHBIX MPaBUJL.

- OLIEHKA «HeyA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, €CJIM paboTa He BINOJIHEHA.
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