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1 HOACHUMTEJIBHASA 3AIIMCKA

CocTtaB u copepkaHue MPaKTUYECKUX U JIAOOPATOPHBIX 3aHATUN HAIPaBJIEHBI HA PeaIU3aLUI0
@enepanbHOTO0 TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTaHJAapTa CpEeaHEro MpodecCHOHAIBHOTO
00pazoBaHUSI.

Benymeit nuaakTHdyeckoi  1eNbl0  MPAKTUYECKUX 3aHATUH  sBisieTcss  (OpMHUpOBaHUE
npo(eCCHOHANBHBIX MPAKTUYECKUX YMEHHH (YMEHHMH BBITIOJHATH OIpENEICHHbIC eHCTBUS,
omeparuu, HeoOXOJUMbIE B IOCHEAYIOMEM B MPO(PECCHOHAIBHOW IEATEIBHOCTH) WM Y4eOHBIX
MPAKTUYECKUX YMEHUN HEOOXOUMBIX B MOCIIEAYIOUICH ydeOHO! esSTeIbHOCTH.

Benymeit nupakrnueckod 1enbi0  1a00paTOPHBIX 3aHSITUM SIBJISIETCS SKCHEPUMEHTAIBHOE
HOJATBEPKACHUE U IIPOBEPKA CYLIECTBEHHBIX TEOPETUYECKUX IOJIOKEHUH (3aKOHOB, 3aBUCUMOCTEH ).

B cootBercTBHU ¢ paboueil mporpamMmoii yuebHo# nuctunianisl « OIIL] .03 DnexkrpoTexHuka
U DJIEKTPOHMKa» MPEAYCMOTPEHO MPOBEIEHUE NMPAKTUUYECKUX U JIaDOpaTOpPHBIX 3aHATHI. B pamkax
IPAKTUYECKOr0/1a00paTOPHOIrO 3aHATUS OOyJarolMecs MOTYT BBIIOJHATH OAHY MM HECKOJIBKO
MPaKTUYECKUX/Ta00paTOPHBIX padoT.

B pesynbraTe MX BBIIOJIHEHUS, 00ydaronmics TOKEH:

ymembo:

VY01.2 ananu3upoBath 3a1a4y W/UJd TPoOIeMy U BBIACITATH €€ COCTaBHBIEC YaCTH;

Y01.6 onpenenuTh HEOOXOUMBIE PECYPCHI;

¥02.2 onpenensaTh HEOOXOAUMBIE HCTOUYHUKU UH(OPMAITUH;

V02.5 Boiaenars Hanbosiee 3HAYMMOE B MIEpeyHe UHpopMalny;

¥02.6 o1ieHMBaTh MPAKTUYECKYIO0 3HAYUMOCTh PE3YJIbTaTOB MOMCKA,;

VY03.2 npuMeHSTh COBPEMEHHYIO HayYHYIO TPO(PECCHOHAIBHYIO TEPMHUHOJIOTHIO;

Y04.5 ucnonp3oBaTh KOMMYHUKAITHOHHBIE HABBIKU ITPH PAO0OTE B KOMAH 1€ JJIs YCIEIIHON
paloThl HaJ] TPYNIIOBBIM PELICHHEM IPOOIeM;

Y04.8 a¢ipextuBHO paboTaTh B KOMAHJE;

V1. nonb30BaThCcs U3MEPUTENBHBIMU MPUOOpaAMU;

V2. u3MepsATh nmapameTphl dJIEKTPHUUECKUX 1iene anekrpoodopynoanus ACM;

V3. mpou3BoANTE TOJIO0P AIIEMEHTOB AJIEKTPUUIECKUX IETIeH 1 3JIEKTPOHHBIX CXEM;

V4. cobnronaTh Mepbl 6€30I1aCHOCTH MPHU padoTe C IEKTPOOOOPYIOBAHUEM U
AIEKTPUYECKUMHU UHCTPYMEHTAMU;

ConepxaHre MPpaKTUUECKUX U JIa00PaTOPHBIX 3aHATHIA OPUEHTUPOBAHO HA ITOATOTOBKY
oOyyaronmxcs K OCBOCHHUIO PO(ecCHOHATBHOTO MOTYIIs TPOrpaMMbl TOATOTOBKH CHELMAICTOB
CPEHErO0 3BE€HA 110 CIIELUATIbBHOCTH U OBJIaJCHUIO HPOPecCuOHAIbHbIMU KOMNEMEHWUAMU:

[1IK 1.3. BeinonHsTh TpeOOBaHUS HOPMAaTUBHO-TEXHUYECKON JTOKYMEHTALMH 110 OpraHU3aluu
JKCILTyaTallMy MallliH IPU CTPOUTEILCTBE, COAECPIKAHUU U PEMOHTE 10pOT

[1IK 2.1. BeImoaHATh peraMeHTHbIE pabOThl MO TEXHUYECKOMY OOCIYy)KMBAaHUIO U PEMOHTY
MObEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JTOPOKHBIX MAlMH U 00OpYIOBaHUSA B COOTBETCTBUU C
TpeOOBAHMSIMU TEXHOJIOTUYECKUX IPOLECCOB;

I[IK 2.3. Omnpenensith TEXHUYECKOE COCTOSHHE CHCTEM M MEXaHU3MOB I1OJbEMHO-
TPAHCIOPTHBIX, CTPOUTENBHBIX, TIOPOKHBIX MAILMH U 000PYI0BaHUS

A Taroke GOPMUPOBAHUIO 0OUUX KOMNEMEHYUIL:

OK.01 - BeiOupare crnocoObl pemeHus 3a7a4  NTpO(eCCHOHAIBHOM  JIesTeNbHOCTH,
HPUMEHUTENBHO K PA3INYHBIM KOHTEKCTaM;

OK.02 - OcymecTBiiTh NOUCK, aHAJTU3 U MHTEPIpeTaluio HHPOpMALUH, HEOOXOIUMON IS
BBINTOJIHEHUS 33/1a4 IPOPECCUOHAIBHOM 1EATEIbHOCTH ;

OK.03 - IlmanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE M JTMYHOCTHOE
pa3BUTHE..

OK.04- Paborarp B KOJUIEKTHBE M KOMaHje, d(PeKTUBHO B3aMMOACHCTBOBAThH C KOJUIETAMH,
PYKOBOJICTBOM, KIMEHTaMHU

Beinonnenne o0y4aronmxcsi MPaKTUYECKUX U J1a00paTOPHBIX pabOT MO y4eOHON AMCIH IIIINHE
« OINL.03 DyiekTpoTeXHUKA U JIEKTPOHUKa» HApaBJIEHO Ha:



- 0000meHNe, CHCTEMaTH3allUi0, YIIyOJCHHE, 3aKperjieHue, pa3BUTHE M JCTATU3ALHIO
MOJIY4CHHBIX TEOPETHICCKAX 3HAHUK 110 KOHKPETHBIM TeMaM YIeOHOM JTUCITUTUIHHBI,

- (QopmupoBaHHEe yMEHUI TNPUMEHSTH TMOJYYCHHBbIC 3HAHUS Ha MPAKTUKE, pealn3alHio
€IMHCTBA MHTEJUJIEKTYaJbHOW U MTPAKTUYECKOUN AEATENBH OCTH;

- hopMHUpOBaHNE U Pa3BUTHE YMEHHIT: HAOIFO1aTh, CPABHUBATH, COTIOCTABJISTH, aHATH3UPOBATH,
JIeNaTh BBIBOJBI M 000OIIEHUS, CAMOCTOSITEIbHO BECTH HMCCIEAOBAHMUS, MOIB30BATHCS PA3TUIHBIMU
npreMaMy U3MepeHui, OQOpMIISTh pe3ylbTaThl B BUAE TaONHUII, CXeM, TPaUKOB;

- MpUOOPETEHNE HABBIKOB PaOOTHI ¢ PA3IMYHBIMK MPHOOpPaMH, armnaparypoil, ycTaHOBKaMu U
JPYTUMH TEXHUUYECKHUMH CPEICTBAMU IS TPOBEICHUSI OTBITOB;

- pa3sBUTHE WHTEIUICKTyAIbHBIX YMEHUHW y OyIymMX CHEIUaTUCTOB: AHAIMTUYECKHX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BbIpa0OTKYy MpHU pEIICHHH MOCTaBJICHHBIX 3aJa4 MPodecCHOHATbHO 3HAYUMBIX KAa4eCTB,
TaKuX KaK CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUCCKAS HHUIIHATHBA.

[IpakTrueckue u J1a0OpPaTOPHBIC 3aHATHS MTPOBOJISITCS ITOCIIE COOTBETCTBYIOIICH TEMbI, KOTOpast
obecrieunBaeT HAIMUME 3HAHUM, HEOOXOIUMBIX IS €€ BBIMIOTHEHUS.



2 IEPEYEHb IIPAKTUYECKHUX/JIABOPATOPHBIX 3AHATHI

OIIL03 «9JIEKTPOTEXHUKA U 3JIEKTPOHUKA»

Pa3nenbl/TeMbl TeMbl MpaKkTHYeCKUX/1a00PaTOPHBIX KoanvecrBo TpeGoBanus
3aHATHI 4acoB oIrocC C1io
(ymeTh)
Paznen 1. OJIEKTPOTEXHUKA 30
JlaGopaTtopuas pabora 1. 2 ¥01.2;¥01.6;
Opranuzaunonusle Bompocel u Tb mnpu ¥02.2 ;¥02.5;
Tema 1.2 MPOBEICHUH JIa0OPATOPHBIX padbOT ¥02.6; ¥03.2;
o JlaGopaTtopnass  padora 2. I3yueHue 2 V04.8;¥04.5;Y1.;
DJleKTpUYeCcKUe . 2.V3-V4
HeTH TOCTOSIHHOTO COCMHEHHWI pPE3UCTOPOB M  IpPOBEpKa V2.;V3;
ToKA 3akoHOB Oma u Kupxroda
I[IpakTHyeckue 3ansaTusal. Pacuer 2 V01.2;¥01.6;
BJIEKTPUUYECKUX LIeNeld TOCTOSHHOTO TOKA ¥02.2;¥02.5;
¥02.6; ¥03.2
Tema 1.4. JlaGopatopnasi pabdora 3. VccnenoBanue 2 Y01.2;¥01.6;
JJieKTpUYecKre pa3BETBJIEHHOMN nenu MEPEMEHHOTO ¥02.2;¥02.5;
Henu 0HO( a3HOTr0 0THO(A3HOTO TOKA ¥02.6; ¥03.2;
nepeMeHHOI0 TOKa V04.8;Y04.5;
V1.;V2.;V3;V4.
IpakTnyeckoe 3anatume 2. Pacuer 2 V01.2;Y01.6;
HEpAa3BETBICHHOW LIENM MEPEMEHHOTO TOKa ¥02.2;¥02.5;
C aKTUBHBIM, UHIAYKTUBHBIM U €MKOCTHBIM v02.6; ¥03.2
aneMeHTamMu.  [locTpoeHue  BEKTOPHOM
JMarpaMMBbl JUTSL TaHHOM IIeTTH
Tema 1.4. Jlabopatopnas padora 4. ccnenosanue 2 ¥01.2;¥01.6;
DJleKTpUYeCKUe TpexazHOU IeMU PU COSAMHEHU U ¥02.2 ;¥02.5;
nenu TpexdgasHoro MPUEMHUKOB «3BE3I0M» ¥02.6; ¥03.2;
nepeMeHHOr0 TOKa V04.8;Y04.5;
V1.;¥2.;V3:V4.
IIpakTn4eckoe 3ansatue 3. Pacuer 2 V01.2;¥01.6;
TpEx(Pa3HOW IeH IPU COETUHEHUN ¥02.2 ;¥02.5;
«3BE3NON) . v02.6; ¥03.2
Tema 1.6. Jlabopatopnas  paGora 5. IloBepka 2 ¥01.2;¥01.6;
DJleKTpHYecKue M3MEPUTEIBHOTO Tprbopa ¥02.2 ;¥02.5;
U3MePpeHus U v02.6; ¥03.2;
3JIEKTPOM3MeE PUTEJIb Y04.8;Y04.5;
Hble MPUOOPBI V1.;¥2.:;Y3:V4.
JlabopaTtopnass padora 6. l3mepenue 2 Y01.2;¥01.6;
3JEKTPUYECKOTO CONPOTUBIICHUS ¥02.2;¥02.5;
¥02.6; ¥03.2;
V04.8;Y04.5;
V1.;¥2.;V3;V4.
Tema 1.7 IIpakTn4eckoe 3ansatue 4. «Pacuér 2 Y01.2;¥01.6;
Tpancdopmaropbl | mapameTrpoB 0JHO(A3HOTO v02.2;¥02.5;
TpaHchopMaTopar ¥02.6; ¥03.2
JlaGopaTopnas padora 7. MccnenoBanue 2 Y01.2;¥01.6;
PEKUMOB PaOOTHI OTHO(A3HOTO v02.2;¥02.5;
Tpanchopmaropa ¥02.6; ¥03.2
Tema 1.8 IIpakTyeckas padora S. OnpenencHue 2 ¥01.2;¥01.6;
DJleKTpHYeCcKue [1apaMeTpPOB aCUHXPOHHOTI'O JIBUTATEJIS. ¥02.2 ;¥02.5;
MAaIMHbI v02.6; ¥03.2;




MEPEMEHHOI0 TOKA

V04.8;Y04.5;

V1.;V2.;V3;V4.
Tema 1.9 IIpakTuyeckoe 3ansitue 6. «Pacuer 2 V01.2;¥01.6;
jleKTpUYeCcKUe MapaMeTpoB JABUTATENICH TOCTOSHHOTO TOKa ¥02.2 ;¥02.5;
MAIMHBbI C mapaJlIeTbHON 0OMOTKOM BO30YKICHHS. ¥02.6;
MOCTOSTHHOT0 TOKA
JlaGopaTopnasi padora 8. Coopka CXeMbI 2 ¥02.2 ;¥02.5;
Tema 1.10 OCHOBEI pENEeHO-KOHTAKTHOIO YIIPaBICHHUS ¥03.2
>IeKTPONpHBOIA ACHHXPOHHBIM JIBUTATEJIeM
IIpakTuyeckoe 3ausitue 7. Beioop 2 ¥02.2 ;¥02.5;
anraparypsl yIIpaBJICHUS U 3alAThI ¥03.2
Tema 1.11 IIpakTuyeckas padora 8. BeiGop ceuenus 2 Y02.2;¥02.5;
Ilepenaua n ITPOBOJIHUKOB V03.2
pacrnpeesieHue
3JIEKTPUYe CKO
IHEPrum
Bcezo 32

IIpu 3aou4HOMU

dopme 0OydeHUs NpaKTHUYECKHe 3aHATHS No

O6y‘IaIOIlII/IMI/IC$I CaMOCTOATEIBHO

1-Ne§ mpopabarsiBaroTCs




3 METOAUYECKHUE YKA3AHUSA

Tema 1.2.
DJleKTpUYeCcKHe ey NOCTOSTHHOTO TOKA.

JlabopaTtopnas padora Ne 1
OpranusanoHHble BONPOCHI M TeXHHKA 0€30MACHOCTH IPH NMPOBeIeHUH JIA00PaTOPHBIX padoT

Heanb padoTbi:

W3ydeHUE MPaBHUJI BHYTPEHHETO pACHOpsIKa M TEXHUKHA O€30MacHOCTH MPU BBINOTHEHUU
71a00paTOPHBIX padoT

Boinosanus padory, Bl Oyaere:
ymemp:

VY01.2 ananu3upoBath 3aa4y W/WIH TpoOIeMy U BBIJCTATh €€ COCTaBHbIE YacTH;

Y01.6 onpenenuTh HEOOXOAUMBIE PECYPCHI;

¥02.2 onpenenstb HEOOXOAUMBIE UCTOYHUKH MH(POPMALINH;

VY02.5 BeiensaTs Hanboee 3HaYNMOe B IepeuHe HHPOPMALINH;

¥02.6 oneHUBaTh MPAKTUYECKYIO 3HAYMMOCTh PE3YJIbTaTOB MOMCKA;

VY03.2 npuMeHSTh COBPEMEHHYIO HaydHYIO0 TTPOPECCHOHAIBHYIO TEPMUHOJIOTHIO;

VY04.5 ucnonb3oBaTh KOMMYHHUKAIIMOHHBIE HABBIKU MPU pabOTE B KOMAHJE ISl YCIEIHON
paboThl HaJ] TPYNIIOBBIM PELIEHUEM NMpoOiIeMm;

Y04.8 as¢ppextnBHO paboTaTh B KOMaH/E;

V1. nonb30BaThCs U3MEPUTENBHBIMU TPUOOpaAMHU;

VY2. u3mMepsTh mapamMeTphl AIEKTPUUSCKUX Ienei anekrpoodopynoanus JICM;

V3. npou3BoANTE TOJIO0P JIEMEHTOB AJIEKTPUUYECKUX LIETIEH U DIIEKTPOHHBIX CXEM;

V4. cobnronats Mepbl 6€30MMacCHOCTH P padoTe ¢ 3NIEKTPOOOOPYAOBAHUEM U
AJIEKTPUYECKUMHU UHCTPYMEHTaMH;

MartepuajibHoe oOecnedeHue:

UHCTPYKIUS K JaboparopHoil paboTe, HpaBWiia BHYTPEHHETO pACHOPSAAKA U TEXHHKH
0€30MacHOCTH IPH BBIMOJIHEHUH JJAOOPAaTOPHBIX pabOT; KypHAII IO TEXHUKE OE30I1aCHOCTH.

3ananue:
1 03HAKOMHUTHCSI C BOMTPOCAMH TEXHUKHA 0€30MTaCHOCTH.
KpaTkue TeopeTnueckue cBejaeHust

JlaGopaTopHbie paboOTHl B TpyIax MPOBOJSATCS B COOTBETCTBHU C PACMUCAHUEM YUEOHBIX
3aHSATHH B KOJUIE[DKE M B TEUEHHE OMNpeAesieHHOro BpeMeHH. [loaToMy st BBINONHEHUS
71ab0paTOPHBIX PabOT CTYACHT JOKEH PYKOBOJCTBOBATHCS CIEAYIOIIMMHU TMOJIOKEHUSMU:

1. mnpeaBapuTENbHO 03HAKOMHUTHCA C TPAQUKOM BBIMOJIHEHHS Ja00paTOpHBIX padoT;

2. BHHUMATEIIFHO O3HAKOMHTBCS C OMHCAHWEM COOTBETCTBYIOIICH J1a0OpaTOpHOW padOThI H
YCTaHOBUTD, B UEM COCTOMT OCHOBHAS 11€JIb M 3a]]aua 3TOH pabOThI;

3. 1O JEKIMOHHOMY KypCy M COOTBETCTBYIOUM JIUTEPATYpHBIM HMCTOYHHUKAM H3Y4UTh
TEOPETHYECKYIO 4acTh, OTHOCSIIYIOCS K JaHHOUW JabopaTopHOM padoTe;

4. nmo mpoBedeHHs JaboOpaTOpHON  pabOThl MOArOTOBUTH B  pabouelt  TeTpaau



COOTBETCTBYIOILIME CXEMbI, TaONUIIBI HAOIIOIEHUN U pacueTHbBIE (POPMYIIBI;
5. HENOATOTOBJIEHHbIE K paboOTe CTYIEHThl K BBINOJIHEHUIO J1abopaTOpHON paboThl HE
JIOITYCKAOTCS.

Ilopsinok BeINOIHEHUS padOTHI:

Ycenenmnoe BBINTONHEHHE Ja00paTOPHBIX pabOT MOXKET ObITh JIOCTUTHYTO B TOM Ciydae, €Clu
HKCIEPUMEHTATOP OTYETJIMBO IPEICTABISET cede Iedb HIKCIIEPUMEHTa U OXKUIAEMbIC PEe3YIbTaThl,
MO3TOMY BaXXHBIM YCIIOBHEM OOCTOSITEIBHOCTH TPOBOJMMBIX MCCIECOBAHUN SIBIISIETCS TIIATEIBHAS
NOAroToBKa K JabopatopHoit pabore. Ilpm 3TOM HeoOX0oaUMO COONIOAEHUE CIEAYIOIMX
TpeOOBaHUH.

1. Tlepen cOOpkoOi PMEKTPUUECKON IETH CTYISHTHI TOJHKHBI MPEIBAPUTEIBHO O3HAKOMUTHCS C
SJICKTPUYUCCKUM O60py2]OBaHI/IeM U €0 HOMHHAJIBbHBIMU OJAaHHBIMH, a TaKKE C U3MCPUTCIIbHBIMU
npubopamu, MpeHa3HaYeHHbIMH JUIsSl IPOBEJCHUS COOTBETCTBYIOLIEH J1abopaTOpHON paboOTHI.

2. COOpKy DIIEKTpUUYECKOW I[eMU HEOOXOJAWMO TPOU3BOJIUTH B TOYHOM COOTBETCTBUHU C
3amanueM. llemecooOpazHO  BHawale COCAMHHTH BCE  DJIEMEHTHI  IICTH, BKIOYaeMbIe
MOCJIeIOBATENbHO, a 3aTeM — MapajuleJIbHO. DIJIEKTPUYECKHE IEMHU, BKIOYaeMble MapaijienbHo,
PEKOMEHIyeTCSl COEIMHATH MPOBOAAMH JPYTOTO I[BETA.

3. TMocne okoHYaHMsI COOPKH AJIEKTPUYECKas IeNb JOJDKHA ObITh MPEABIBICHA ISl TPOBEPKH.
Britrouath 11enb 1moJ| HarpspkeHUEM MOKHO TOJIBKO C paspelleHus MpenoiaBaTels.

4. 3anuch MOKa3aHWM Bcex MPUOOPOB B MpoLiecCce BBHIMOJHEHHUS J1abOpaTOpHOM padoThI
CJIEZyeT MPOU3BOIUTH MO BO3MOXKHOCTH OJTHOBPEMEHHO U OBICTPO.

5. Pe3ynbpTarhl U3MEpEHUN 3aHOCATCS CTYICHTOM B CBOIO Pa0OUyIO0 TETPab.

6. Tlocne BBIIOIHEHUST OTIEIBHOTO dTara JadopaTopHOi paboTHI pe3ylbTaThl ONBITa BMECTE C
MPOCTEUIIMMU KOHTPOJILHBIMU pacdyeTaMH TPEABSIBISIOTCS Ui TPOBEPKU MPEMOAaBaTENI0 [0
Pa300pKU AIMEKTPUIECKON IIETIH.

7. Pa30uparp 2JIEKTPUYECKYIO IETb, a TAKKE MEePEXOJUTh K COOpKe HOBOH MOXKHO TOJBKO IO
pa3peleHr o PeroaBaTels.

8. Ilocne okoHuaHus paboOThl B JabopaTopuu pabouee MECTO JOKHO OBITh MPUBEACHO B
MOPSIIOK.

IIpaBuia BHYTpeHHero pacHopsi/ika M TeXHMKH 0e30acHOCTH NpPUH BBINOJHEHUHU
JIa0opaTopHBIX padoT

[Ipu pabore B a0OPaTOPUU SIEKTPOTEXHUKH U DJICKTPOHUKHA BO HM30EKAHHME HECUACTHBIX
CIIy4aeB, a TAKKe MPEKIECBPEMEHHOTO BBIXO/Ia U3 CTPOsI IPHOOPOB U 3IEKTPOOOOPYIOBAHUS CTYACHT
IpU BBINOJIHEHUHM JIAOOPAaTOPHBIX pPA0OT JOJKEH CTPOro BBINOJIHATH CIEAYIOUMEe IIpaBHIia
BHYTPEHHETO pacropsiika U TEXHUKH 0€30TTaCHOCTH

1. npuctynas B nabopaTopuu K paboTe, CTYAEHT JAOJDKEH O3HAKOMHUThCA C IpaBUIIaMU
BHYTPEHHETO pacropsiika U TEXHUKU OE301acHOCTH;

2. TIocNe O3HAKOMJICHHS C TPaBUJIaMH BHYTPEHHETO PACIOpsAKa M MHCTPYKTa)Ka MO TEXHHKE
0€30MacHOCTH CTYIEHT JOJKEH PaclucaThesl B COOTBETCTBYIOIIEM JKYypHAJIE;

3. mpu pabore B 1a0OpaTOPUM KATETOPUYECKH 3aIPEIAeTCs MPUHOCUTH C COOOH Benm U
IPEAMETHI, 3arPOMOKAAIONE Pabouhe MeCTa, CIIOCOOCTBYIOIME CO3aHUIO YCIOBHH, MOTYIIMX
IPUBECTH K HAPYIICHUIO MTPaBUJ TEXHUKH 0€3011aCHOCTH;

4. B yabopaTopuu 3allpeliaeTcss TPOMKO pasroBapuBaTh, IOKUAATh pabouue Mecta Hu
NEPEXOIUTh OT OJHOTO CTEH/IA K JIPYroMy;

5. mpucrynas k padore B JabopaTopuu, CTyAeHYECKas IPYIINa JAENIUTCS Ha OpUraasl, KOTOpbIe
3aTeM PACHPEACIAIOTCS 10 Ta0OPaTOPHBIM CTEH IaM;



6. cOOpKY D9JEKTPUYECKOM IIeMd HPOU3BOIAT COCAUHUTEIBHBIMUA  IPOBOJAMH  IPH
BBIKIIFOYCHHOM HAINPSHDKEHUW TUTAHHUS B CTPOTOM COOTBETCTBHHM CO CXEMOW, IPEICTABICHHOW B
MHCTPYKIIMHU, oOecreynBas MpPU 3TOM HAJECKHOCTh JJIEKTPUUYECKHMX KOHTAKTOB BCEX PAa3bEMHBIX
COCIIMHEHUH;

7. mpucTynas K cOOpKe AJIEKTPUYECKOll 11eH, HE0OX0AUMO YOeaUThCS B TOM, UTO K CTEHY He
MOJIaHO HaIPsDKEHHUE,

8. mpu cOOpKe PICKTPUYECCKON I[end HEOOXOAMMO CIIETUTH 3a TeM, YTOOBI COCAMHUTEIHHBIC
POBOJIA HE MEePErnOaIich U He CKPYIHBAIUCH METIISIMH;

9. mpubopel U 3IEKTPOOOOPYIOBAHHE PACCTABISIOTCA TaK, 4YTOObI OBLIO yAOOHO HMHU
M0JIb30BAThCH;

10. coOpannas >nekTpuyeckas b IPEIbIBIACTCS Ul TPOBEPKH IPEIIOAaBATENIO;

11. BxiroueHHE SJIEKTPUYECKON LENU IOJ HampshkeHHue (Iocjie MPOBEPKU) MPOU3BOIUTCS
TOJIBKO C pa3pelieHus] ¥ B IPUCYTCTBUH IIPENOIaBaTEs;

12. mpu oOHapy)KCHHHM HEHCIIPAaBHOCTEH B 3JEKTPUYECKOH LeM HEOOXOOMMO HEMEIUIEHHO
OTKJTIOUUTH €€ OT MUTAIOLICH CETH U JIOJOKHUTH 00 3TOM MpernojaBaTesio;

13. mepewTOYeHUsS W WCHPABJICHHUS B COOpPAaHHON DJIGKTPHYECKOW IIeNMU pa3pemacTcs
MPOM3BOIUTH TOJIBKO IPU OTKIIOYEHHOM HAIPsDKCHUH MTUTAHUS

14. zampemaercss mnpuKacaThCs TNalbllaMH, KapaHJAllAMH W JIPYTMMH TpeAMETaMH K
OTOJICHHBIM TOKOBEIYIIM YacCTsIM JIEKTPHYECKOHN IIEeTTH, HAXOSIMCSI TI0]] HallPSDKEHUEM;

15.mpu paboTte ¢ KOHJIEHCATOpPaMH CIeyeT IOMHHUTh, YTO HA WX 32)KMMaX, OTKIIOYEHHBIX OT
CEeTH, HEKOTOPOE BPEMS COXPAHSECTCS AIIEKTPUUYECCKUH 3ap s, MOTYIIMA OBITh TPUUMHOMN MOpaKESHUS
DIIEKTPUIECKIM TOKOM;

16. mpu oOHapyXKEHHU MOBPEKICHUN AIEKTPUUECKOTO 000pyIOoBaHUS U MPUOOPOB CTEHA, a
TaloKe TMPH TOSBJICHUH JbIMa, CIIEHHU(PHUECKOTO 3amaxa WM HCKPEHHS HEOOXOIUMO HEMEIUIEHHO
BBIKITIOUNTH HAIPSHDKEHUE MUTAHKS CTEH/a M M3BECTUTH 00 3TOM IPENoIaBaTes;

17. mocne BBINONHEHUS J1AOOPATOPHOW pabOTHl HEOOXOJMMO BBIKIIOUUTH HANpPsDKEHHE

MUTAaHUS CTEHJA, pa3o0paTh UCCIEIYyeMYyIO 3JIEKTPUUYECKYIO 1IeMb M MPHUBECTH B MOPAIOK padouee
MECTO;

18. B CIydyac IIOpPaKCHHA YCIOBCKA OJICKTPUYCCKUM TOKOM HeO6XOI[I/IMO HCMCAJIICHHO
00eCTOYNTH CTCH/, BBIKIIFOUYMB HAIIPSOKCHUEC ITUTAHU S,

19. mpu moTepe CO3HAHUS U OCTAHOBKE JBIXaHHUS HEOOXOIMMO HEMEIJIEHHO OCBOOOAUTH
MOCTPAIaBIIETO OT CTECHSIONMICH €ro OACKIbl M JejaTh MCKYCCTBEHHOE ABIXaHHWE JI0 MPHOBITHS
Bpaya.

dopma npeacTaBJIeHUs pe3yJbTaTa: 3amuch B xypHaie mo Th; ohopmiienue mabopatopHoit
pabotsl Ne 1.

Kpurtepun ouenku:

—«OTIUIHO» - TEOPETHYECKOE M MPAKTUUECKOE COJIEPKaHUE TEMBI OCBOCHO MOJTHOCTHIO, 03
npo0esioB, yMeHusl cOpMUPOBAHBI, BCE MPEIYCMOTPEHHbIE TEMOW ydeOHbIE 3aJJaHUs BHIMIOTHEHBI,
Ka4eCTBO HMX BBIMIOJHEHUS OIIEHEHO BBICOKO.

—«XO0poIo» - TEOPETUUYECKOE W MPAKTUYECKOE COJEPKAHUE TEMBI OCBOEHO IOJHOCTHIO, 0e3
npoOeNoB, HEKOTOpble yMEHUs C(HOPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOI
y‘-Ie6HbI€ 3alaHU A BBIMOJIHCHBI, HCKOTOPLIC BU/IbI BaHaHI/Iﬁ BBIITOJIHEHHI C OIIIN 6KaMI/I.

—«YIOBIETBOPUTETILHO» - TEOPETUUYECKOE U MPAKTHYECKOE COJAEp)KaHHE TEMbl OCBOCHO
YaCTUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO Xapakrepa, HEOoOXOIUMbIE yMEHHUS padOThI C
OCBOCHHBIM MaTe€pHajioM B OCHOBHOM C(OpPMHpPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 3aJJaHUI BBIIIOJIHEHO, HEKOTOPHIE M3 BBITTOJIHEHHBIX 3aJaHUN COIEPKaT OLIMOKH.

—«HeynoBiaeTBOPUTENBHOY» - TEOPETUUYECKOE U MPAKTUUYECKOE COJCPKAHUE TEMbI HE OCBOCHO,
HEOOXOIMMBIE YMEHHUs HE C(HOPMHUPOBAHBI, BBHINIOJHEHHBIC YUeOHBIE 3aJlaHUs COJEPKAT TPyObIe
OImMOKH.
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JlaGopaTopHoe 3ansiTue Ne 2
N3y4yenue coeqmHeHUI Ppe3MCTOPOB M NpoBepka 3akoHoB OMma u Kupxrogpa

He.ﬂb: OIIBITHAA IMPOBCPKA COOTHOIIICHUH OJICKTPUYCCKUX BCIIMYUH IIPU MMOCICI0BATCIIBHOM U
MapajyIEIbHOM COEIUHEHUHU IPUEMHUKOB JIEKTPUYECKOU YHEPIUU

Boinosanus padory, Bl Oyaere:

ymembn:

VY01.2 ananu3upoBaTh 339y U/WIH TPOOJIEMY U BBIIEISTH €€ COCTaBHBIE YaCTH;

Y01.6 onpenenuTh HEOOXOUMBIE PECYPCHI;

¥02.2 onpenenstb HEOOXOAUMBIE UCTOYHUKH MH(POPMALIUH;

V¥02.5 Boiaenars Hanboliee 3HAYMMOE B MepeyHe HHpopMalny;

¥02.6 oneHUBaTh MPAKTUYECKYIO 3HAYMMOCTD PE3yJbTaTOB MOMCKA;

VY03.2 npuMeHSTh COBPEMEHHYIO Hay4HYI0 TTPOECCHOHAIBHYIO TEPMUHOJIOTHIO;

VY04.5 ucnonb3oBaTh KOMMYHHUKAIIMOHHBIE HABBIKU MPU pab0OTE B KOMaHJE IS YCIEIHON
paboTHI HaJ| TPYIIIOBBIM PEIIEHHEM MPOOIeM;

Y04.8 a¢dypextuBHO paboTaTh B KOMAHJE;

V1. nonp3oBaTkCcs U3MEPUTEIBHBIMU TPUOOPaAMU;

VY2. u3mMepsTh mapamMeTphl AIEKTPUUSCKUX 1enei anekrpoodopynoanus JICM;

V3. mpou3BoANTE TOIO0P JIIEMEHTOB AJIEKTPUUYECKUX LIETIEH U DIIEKTPOHHBIX CXEM;

V4. cobnronats Mepbl 6€301MacHOCTH PH padoTe € 3NEKTPOOOOPYAOBAHUEM U
ANEKTPUUYECKUMU UHCTPYMEHTAMH;

MarepuajbHoe o0ecniedyeHue:

Hctounuk mocrosHHOro Toka Ha 250 B; snexkrpomsmeputenbHble MPUOOPHI; JTAMITOBBINA
peocTaT; COEqUHUTEIbHBIE IPOBOJA.

3apanme: 1. mpoBepka OCHOBHBIX COOTHOIIEHMH MEXIy TOKOM, HANpsDKEHUEM W
COMPOTHUBIIEHUEM IIPH MOCIIEA0BATEIBHOM U NAapaJUIETbHOM COEMHEHNUH 3JIEKTPONPUEMHHUKOB.

Kpatkue TeopeTH4eckne cBeJeHUs:

1. Jomyck k paboTe: BXOJIHOM KOHTPOJIb B BU/JIE (PPOHTAIBHOTO OMpOCca:

- KaKoe COeIMHEHHE Ha3bIBAIOT MOCIEA0BATEIbHBIM?

- 3akoH OMa U1 yJacTka Lenu

- Kak ompenensercss oOlee CONPOTUBJIEHHE LENH C IOCJEI0BAaTENbHBIM COEAMHEHUEM
3J€MEHTOB?

- KAKOE€ COEIMHEHME Ha3bIBAECTCS NTapaJlIeIbHBIM?

- opmynupoBKa nepBoro 3akoH Kupxroda mms ysna
YTO HA3bIBAETCS Y3JIOM, BETBbIO, KOHTYPOM?

- OCHOBHBIE COOTHOIICHMS MEXJ1y TOKOM, HANpsDKEHUEM M CONPOTUBIEHUEM IIPU
MapajijIesIbHOM U MOCJIeI0BAaTEIbHOM COSMHEHUH.

2. COopka 2MEKTPUUYECKUX CXEM.

ITopsinok BhINOTHEHUSI padoOTHI:

1. O3nakomuThCcst co cxemoil (puc.l) mOCIEIOBATENPHOIO COEIUHEHUS U IPOBEPUTH
IIPaBUJIBHOCTb COEIUHEHHUSL.

2. C paspemieHus MpernojaBareisi BKIIOYUTh B CeTh, M YCTAHOBHUTH 33/IaHHOE HaIpsDKEHU €,
KOTOpO€ BO BpeMsi ONbITa MOAJEp>KUBaeTcsd MOCTOSHHBIM. [loakimiouas BOIbTMETp (ITOOUYEPETHO)
napauieIbHO KaXXJIOMy NPUEMHUKY, U3MepuTh naaeHue Hanpsokenuit Uig, Uz, Us. Tlokazanus
amIepMeTpa U BOJbTMETpA 3aHECTU B TabnuIlyl
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Pucynok 1. Cxema mociieioBaTepHOrO COEIMHEH Ul IPUEMHUKOB
Tabnuna 1. [locnenoBarenbHOE COSMHEHNE IIEKTPOIPUEMHHUKOB
W3mepeno Beruncneno
o6m [1 [2 |3 |o6m |1 2 3 o6m [ 1 [2 [3 [ o6m

M M M M T T T T

3. [lpoussectu BriunciaeHuss. CpaBHUTH PE3yAbTaThl OIYIEHHBIX JaHHBIX.

4. Cnenarb BbIBOA. O3HAKOMHUTBECS CO CXEMOH MapajuleIbHOTO COEAMHEHMsI MPUEMHUKOB
(puc.2). CoOpatb cxeMy, IPOBEPUTH NIPABUIBHOCTb BKIOYEHUSI.

5.C pazpenieHUs PyKOBOJUTENSI BKIIOYHUTH CXEMY, YCTAaHOBUTH HampsbkeHue. Iloouepeano
BKJIIOUAs Ka)KJI0€ U3 COIPOTUBJICHUN M3MEPUTH TOK BeTBel. [lokazaHus amnepMmerpa U BOJbTMETpa
3aHECTH B TaOIuIy.2.

® H
®) s e w
K1 ¥ ® &®
H2 Lad L Leb
¥ ¥ &
K2
H3 ¥ ® ®
K3
Pucynoxk 2.Cxema napajuieIbHOTO COEAMHEHUS MPUEMHUKOB
Tabnuna 2.Cxema napajjienbHOT0 COeIUHEHUS MPUEMHHIKOB
W3mepeno Beruncneno
o6m [1 [2 |3 fo6m |1 |2 [3 [o6 [1 [2 [3 |[o6m

6.IlpousBectu BerunciaeHus. CpaBHUTH PE3YIbTATHl TOYICHHBIX JTaHHBIX.
7.Cnenars BBIBOJI

®opma npeCTABJIEeHUS pe3yJibTaTa:
COCTaBJICHHE OTYETA U OTBETHI HA KOHTPOJIBbHBIC BOIPOCHI MPH 3aIUTE:
B uem cxoacTBO 1 paznuyne 3akoHa OMa /1715 ydacTKa el U Bcel nenu?

[Touemy nns onpenenenuss DJIC MCTOYHMKA TOKa C MOMOIIBIO BOJBTMETpPA HEOOXOINMO
Pa30MKHYTh LIEMb?

Yro ¢u3nuecku BbIpakaeT nepsblid 3akoH Kupxrodga?
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CdopmynupoBath BTOpoi 3akoH Kupxroda, 3amucars ero B MaTeMaTHdeckon (opme.

MoeT 7u CONpPOTHBIEHUE y4acTKa JBYX MapaJICNIbHO COCAMHEHHBIX MPOBOJHUKOB OBITh
Oouble (MEHBIIE) JTFI000TO U3 HUX?

Kpurtepuun ouenku:

—«OTIAYHOY» - TEOPETUUYECKOE U MPAKTUUYECKOE COJIEPIKAHKE TEMBI OCBOCHO TTOJIHOCTHIO, 0e3
po0OesnoB, yMeHUs cpOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHbBIC 3a/IaHUSI BHIIOJTHCHBI,
Ka4eCTBO MX BBIMIOJHEHUS OIICHEHO BBICOKO.

—«XO0pOoI0» - TEOPETUIECKOE U MPAKTUUYECKOE COJCP)KAaHUE TEeMbl OCBOEHO IMOJHOCTHIO, 0e3
MpoOeNoB, HEKOTOpble yMEHUs CHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
ydaeOHBIE 3aJJaHUS BBITIOJIHCHBI, HEKOTOPHIE BHUIBI 33JaHMI BBITIOJIHCHBI C OIMOKAMH.

—«Y IOBJICTBOPUTEIILHO» - TCOPETHYECKOE W TPAKTHYECKOE COJCpPKaHHWE TEMbI OCBOCHO
YaCTUYHO, HO MPOOEThl HE HOCAT CYIICCTBEHHOTO XapakTepa, HEOOXOAMMbIC yYMEHHsS pabOThI ¢
OCBOCHHBIM MaTepHajIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHUI BHITTOJIHEHO, HEKOTOPHIE M3 BHITTOJIHEHHBIX 3aJJaHUI COJIEPKaT OIIMOKH.

—«HeynoBIeTBOPUTENBHO» - TEOPETUYECKOE W MPAKTHYECKOE COACp)KaHUE TEeMBbl  He
OCBOEHO, HEOOXOAMMbIE YMEHUsI He CHOPMUPOBAHBI, BHIMOJIHCHHBIC YICOHbBIC 3a/IaHUS COJEPKAT
rpyobie OIMOKH.

IIpakTHyeckoe 3ansitue Ne 1
PacuyeT 3/1eKTpHYe CKUX Leneil MOCTOAHHOIO TOKA

HeJb: HayauTbes Mpou3BOAUTE pacyeT JICKTPUYECKUX LIETIEH .

Beinosnus padory, Bl Oynere:

ymemp:

Y01.2 ananu3upoBath 3a1a4y /WK TPOOIEMY U BBIICIATH €€ COCTAaBHBIC YaCTH;

VY01.6 onpenenuTs HEOOXOIUMBIE PECYPCHI;

VY02.2 onpenensaTh HEOOXOAUMBIE HCTOYHUKH HH(POPMAIIHH;

Y02.5 BeiaenaTs HanboJiee 3HAYMMOE B TIepedHe HHPOpMaIIiu;

¥02.6 onieHuBaTh NPAKTUYECKYIO 3HAUNMOCTh PE3YJIbTATOB ITOMCKA;

V03.2 npuMeHSATh COBPEMEHHYIO HayUHYIO MPO(ECCHOHAIBHYIO TEPMUH OJIOTHUIO;

MarepnaibHoe oGecneyeHue: KapTouku HWHIMBHUIYaJbHOTO 3a/laHUsl, METOJUYECKHE
yKa3zaHus

3ananmue:

1. llenb NOCTOSIHHOT'O TOKa CO CMELIAHHBIM COEMHEHHEM COCTOUT U3 YEThIpeX pe3nucTopos. B
3aBUCMMOCTH OT BapUaHTa 3aJlaHbl: CXeMa Lenu (0 HOMEpY pHCYHKa, HpuioxeHue 1),
compoTtuBieHus pe3uctopoB Ry, Ry ,R3 ,Ra, manpsbkenue U, Tok | mmm moumocts P Beeit nenu.

Onpenenutsb: 1) 5KBUBAICHTHOE COMPOTUBIIEHUE LENH Ry 2) TOKH, MPOXOAAIIME Yepe3
Kaxapii pesucrop li, Iz, I3, 14, Pemenne 3anaun mpoBepuTh, MpuMEHUB TepBHIi 3aKkoH Kupxroda.
JlaHHBIE TSI CBOETO BapHaHTa B3STh U3 TaOMUIIGI 1.1.

Tabmuma 1.1 BapuanTtel 3a1anuit

Homep Home R, R R, R4, Ul P,
BApPHAHTA p pucynka | Om ,OM Om Om

01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 S50Bt
04 4 6 30 6 20 100B
05 5 20 40 30 5 2A
06 6 10 15 35 15 48Bt
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07 7 30 20 4 2 40B
08 8 50 40 60 12 3A
09 9 10 11 90 10 120Bt
10 10 4 2 20 5 U=40B
11 11 16 40 10 8 4A
12 12 4 6 2 24 90Bt
13 13 5 6 12 6 60B
14 14 2 1 15 10 25A
15 15 12 4 2 4 200Bt
16 16 30 6 60 30 100B
17 17 3 15 20 40 4A
18 18 30 20 3 S 320Br
19 19 Il 3 72 90 150BT
20 20 15 90 10 5 4A
21 1 15 20 40 3 100BT
22 2 10 90 6 60 120B
23 3 20 10 2 5 20A
24 4 7 60 15 4 90Bt
25 5 25 15 10 12 120B
26 6 2 3 1 3 25A
27 7 12 4 4 2 200Bt
28 8 40 20 25 S) 40B
29 9 3 10 30 20 3A
30 10 10 2 40 10 80BT

KpaTkune TeopeTuueckue cBeleHusi: PemeHue qaHHOM 3amaun TpeOyeT 3HAHMSI OCHOBHBIX
3aKOHOB TOCTOSIHHOTO TOKA, MPOU3BOAHBIX (JOPMYJ 3THUX 3aKOHOB M YMEHUS HX HMPUMEHSTH IS
pacdera JIEKTPUYECKUX LIENel CO CMEIIAHHBIM COCIUHEHUEM PE3UCTOPOB.

IMopsinok BuImosHeHUs1 padoThl: [lepes pemenrem 3a1auu CBOETO BapuaHTa PEKOMEH IyeTCsI
elle pa3 03HAKOMUTHCS C PEIICHUEM IIpuMepa

MeTonuKy M IIOCIEIOBATEIBbHOCTh JACHCTBUN IIPU
pELICHNH 33/1a4 CO CMEIIAHHBIM COEIMHEHUEM PE3UCTOPOB
paccMOTpUM B 00LIEM BHJIe HA KOHKPETHOM IpUMeEpeE.

1. BeinucelBaeM yclIOBHE 3aJaud (CoJEp)KaHUE
YCIOBUM 3a/lad BBINUCHIBATh NPUMEHUTEIBHO K CBOEMY
BApUAHTY).

VYcnosue 3amaun. llenb NDOCTOSHHOIO TOKa CO
CMEIIAHHBIM  COCIMHEHUEM COCTOUT M3  YEThIpEX
pesuctopoM. 3amaHbl cxeMa uenu (puc. 1), 3HaUeHUA
CONPOTUBJIEHUN PE3UCTOPOB:

Pue, 1 RI = 30 Om, R2 =20 Om, R3 =3 Om, R4= 5 Owm,
MonmHocTh nenu P =320 Br.

OnpenenuTs:

HKBUBAJICHTHOE COMPOTHBIIEHUE LenH RoK, 2) TOKU, MPOXOAsme Yyepe3 KakIblil pe3nucTop.
Pemenue 3amaun npoBepUTh, IPUMEHUB MEPBbIi 3akoH Kupxroga.

BemmuceiBaeM #3 yCIOBHEM TO, YTO JAaHO W HYKHO ONpPENETUTh B BHUJE OYKBEHHBIX
0003HAaYEHH I U YHCIIOBBIX 3HAYCHUM.

[Mpogymaem tmaH (MOPSIIOK) pEUICHUs, TOAOUpas MPU HEOOXOAMMOCTH CIPABOYHBIN
Marepuai. B Hamem ciydae mpuHUMaeM TaKoOW TOPSIIOK pelieHUs:

1) HaxoaUM SKBUBAJICHTHOE COMPOTUBIICHHUE IICTTH

R« = R12+ R34, 20e R1 2 = R1* Ro/(R1 + Ry) — napannenvroe coeounenue,
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R3 4=R3 + Ry — nocredosamenvroe coeounenue;
2) o6o3nauuM TokH lg,l2,13,14 Ha (puc. 1) cTpenkamu 1 onpeaennM UX 3HaY€HUS U3 GOPMYJIbI
MOIIHOCTH:

P= I2-R3,<—> I = (JP/R, ;2= 14= 1 Tak kak npu nociaea0BaTeIbHOM COEIUHEHUH OHU OJTHU

H TC XKE, a l;=U; 2/R1; b= U12/R2, 20eU1,=1Ry>

4. BeimonHsiem pemienne, He 3a0bIBas HYMEpOBaTh M KPAaTKO OINHCHIBATH JCHCTBHSL
VIMeHHO Tak pelleHbl BCE TUIIOBBIE IPUMEPHI TOCOOHSL.

OTcyrcTBHE NHCHMEHHBIX IOSCHEHMHM JeWCTBMI NPUBOAUT K HEMOJIHOMY IOHUMAaHUIO
peleHus 3agad, ObICTPO 3a0bIBACTCA.

S. BeimonHsieM NpoBepKy pellieHus CIEAYIOUMMH  crocodamMu: a) JIOTUYHOCTh
MOJIy4eHHUs TaKOTro pe3yibraTa; 0) MpoBepKa pe3ylbTaTOB C MPUMEHEHHEM IEpBOIO U BTOPOTO
3akoHa Kupxroda.

OOBACHMM HEKOTOPbIE CIIOCOOBI MPOBEPKU PE3YILTATOB PELICHUS.

[Tpumenenue nepsoro 3akoHa Kupxroga.

dopMynrpoBKa 3aKOHA: anreOpanveckass CyMMa TOKOB B Y3JIOBOH TOYKE paBHA HYIIO.
Marematnueckasi 3amuch Jyis y3i1a O cxeMbl LeNn PUCYHOK 1:

h+b=lwuli+1,-1=0

[Tpumenenne BTOporo 3akoHa Kupxroda.

@opMynMpoOBKa 3aKOHA: BO  BCSAKOM  3aMKHYTOM KOHTYpE OJJIEKTPUYECKOH  Lenu
anredpanueckas cymma DJIC Y E paBHa anreOpandeckoll cymMMme majaeHui HampspkeHuil Y I'R Ha
OTJEJIbHBIX COMPOTUBIIEHUSIX 3TOTO KOHTYpA.

B 3amxHyroM koHType (puc. 1) mpunoxenHoe Hampsokenue U (ananormuyno DJIC mpu
BHYTPEHHEM COIPOTUBIICHUN UCTOYHHUKA TOKA, PABHOM HYIIO) U ITaJICHUS HAMIPSDKESHUS

Uio=1I'Ri; Us=1'R3u Us=I'R4

O06xo/9 KOHTYp IO HANpaBJIEHUIO TOKA (B JAHHOM CIllydae IO YacOBOM CTpeENKe), COCTaBUM
ypaBHEHHE 110 BTOpOMY 3aKkoHy Kupxroga:

U=Ui2+Uz+ Uy

[Togcuer OGamanca wmommocTH. OOImAS MONIMHOCTh LENU paBHA CyMME MOIIHOCTEH Ha
OTIEIBHBIX PE3UCTOPAX.

Hns cxemsl nienu (puc. 1) P = P1+ P, + P3 + P4 Tak Kak P = I°R uym

P=U’R, mo P =Ry + 1%Ry + I’3Rs + I°4Ry wru

P= U212/R1 + U21 2IRy + U23/R3 + U24/R4.

Ecnu mpoBepky pelieHUss TPOBOAUTH IYTEM CpPaBHEHUS PE3YJIbTAaTOB pELEHHA IpYTHMH
crocobamu, TO B JAHHOM CIIydae BMECTO OIpeseneHus Toka u3 ¢popmyinsl P = |°-Rak MoxxHO ObLIO
HAWTHU HaIlpsHKEHUE

U=,PR  uszP=U*R,.

a3arem | = U/R,; mo dopmyne 3akona Oma.

[Tpumep 1. Ha pucynke 2 m3o0paxkeHa SJeKTpUYecKas IElb CO CMEIIAHHBIM COeIMHEHHEM
pesuctopoB. M3BecTHBI 3HaUEHMSI COMPOTUBICHUM pe3ucTopoB Ry = 3 Om, Ro= 10 Om, R3 = 15 Om,
Rs = I Om, nanpsokenue U = 110 B u Bpems pabotsl nenu t= /0 u. OnpeneauTs TOKH,
MPOXOsIE Yepe3 KakAbid pesuctop lq,1z,13,14,

OOIIyt0 MOIIHOCTh IIENHU

Ay
——3 A Rox P u pacxox sueprun W.
@ . — Pemenue 1.
+ =4y I=11A
- Ry 4O . O003HaYMM CTpEIIKAMH TOKH,

- 23] NPOXOAAIME Yepe3 KaxIblil
- ||| R e o Y pesucTop € ydeToM = HX
¢ - HampaBiieHus (CM. puc. 2).
Pue. 2 PHc. 3 Pue. 4 2. OHpeﬂeHI/IM 0611166

9KBUBAJICHTHOC COHNPOTHUBJICHUC MCIIH, MCTOA IOACUCTA KOTOpOro i HOCIu CO CMCHIAHHBIM
COCIUHCHHUEM PE3UCTOPOB CBOAUTCA K ITOCIICAOBATCIIBHOMY YIIPOIICHUIO CXCMBEI.
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Comnporuienus Ry u Rz coenqunens! napamiensHo. Haliiem obiiee conpoTHBICHUE MTPH TAKOM
coequHeHnu: 1/Ry3=1/Ry+1/R3. mpuBoas Kk oOmeMy 3HaMeHATeNnr, TMoayduM Ry 3=
RoR3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Tenmepp pesuctopsl Ro3,R1,Rs coemmHeHBl mMocienoBaTeNbHO, WX OOIIEE COMPOTHBIICHUE
R,xs=R1+Ry 3+Rs=4+6 = 10 Om.

D10 00IIEe COMPOTUBIICHHUE, BKIIOYCHHOE B IICTTh BMECTO YETHIPEX COMPOTHBIICHUN CXEMBI
puc. 2, mMpW TaKOM K€ 3HAYCHUM HANPSHKCHUS HE HW3MEHUT Toka B 1enu. [loaTomy 3TO
COMPOTHUBIICHUE Yallle HA3bIBAETCS OOIMM SKBUBAJICHTHBIM COMPOTHUBICHUEM IEMH WA MPOCTO
SKBUBAJIICHTHBIM (pHC. 4)

3. Ilo 3akony OMa 11 BHEIIHETO y4acTKa eI OMPEIeTUM TOK

I=U/R,x=110/10=11 A.

4, Haiinem Toku, mpoxoasume 4yepe3 Bce PE3UCTOPHI.

Yepes pesuctop Ry mpoxoauT Tok |1 =1.

Uepes pesuctop Rs mpoxoaut Tok lg =1.

Jlnst onpeneneHus TOKOB, MPOXOASILIMX uepe3 pe3rucTopsl Ro v Rz, Hy)KHO HaliTH HanpspKeHUE
Ha mapaienbHoM yuacTke Up3.9T0 HampsbkeHHe MOXKHO ONpeAenuTs nByms ciocobamu: Us= IR, 3
=11-6=66Bumn Uy;3=U-IR;-IRy ==U -1 (Ri+R4) =110 -11(3+ 1)=66 B.

[To 3akony Oma a5 mapajuIeNIbHOTO ydacTka 1enu Haigem lp,= Ujzs IRy = =66/10 = 6,6 A, 13
= U323 /R3 = 66/15 = 4,4 A nnu, npuMeHsist nepBbIit 3akoH Kupxroda, momyuanm I3=1-1, =11- 6.6 =
4,4 A.

5. Haiinem o01i1yro MOIIHOCTH I1ETIH:

I=Ul=11011=1210Bm = 1,21 xBm.

6. OmnpenenM pacxo]l SHEPTUU:

W=P-t=12110 =121 kBm" u.

1. BeimonHuM mpoBepKy pelieHUs 3aaud  OMUCAaHHBIMU paHee Ccrocodamu: a)

MPOBEPUM OalaHC MOIIHOCTH

P =P1+ Py +P3 +P;=1%Ry + IR+ 1%R; + 4Ry = 11% - 3 + 6,6°-10+ 4,4%- 15+ 11% -] =
363 +435,6 + 290,4+121 = 1210 Bm;

1210 Bm= 1210 Bm;

0) JUTSL Y3JTOBOM TOUYKH A cxeMbl (pHc. 2) TpUMEHUM TepBbiid 3akoH Kupxroda: | = I, +
I3=11=16,6 +4,4;

114=114;

B) COCTaBUM YpaBHEHHE IO BTOpOMY 3akoHy Kupxroga, oOXoms KOHTYp ILENH IO

YaCOBOM CTPEJIKE,
U=U;+Uy3z +Us=IRi+IRy3 +1Rs4 110=11- 3+ 11-6+11-1110B=1108.
Bce croco0bl mpoBepKy MOATBEPKIAIOT MTPABUIBHOCTD PELICHUS 331a41

IHopsiiok BbINOJIHEHUSI PA0OTHI :
1. Pemenuie 3aqauu Mo MHIUBHUAYaIbHOMY 33JaHHIO.

®opma npeacTaBiaeHus pe3yiabrata: CBOEBpEMEHHO U NMPABUIBHO BHIITOJIHEHHBIE PAaCUEThl

Kpurepuu ouenkn:

—«OTIUYHOY» - TEOPETUUYECKOE U MPAKTHUECKOE COJAEP)KaHHE TEMbI OCBOCHO MOIHOCTHIO, 03
po0esoB, yMeHus cHOPMUPOBAHBI, BCE TPEIYyCMOTPEHHBIE TEMOW yueOHbBIC 3aJaH¥ s BBITIOTHEHBI,
Ka4eCTBO UX BBIIIOJHEHHUS OLIEHEHO BBICOKO.

—«XO0poI1L0» - TEOPETUUECKOE U MPAKTUUYECKOE COJAEp’KaHHE TEeMbl OCBOEHO IMOJHOCTHIO, 0e3
po0esIoB, HEKOTOpble yMEHUs CHOPMHPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHbIE TEMOM
y4eOHbIe 3aJaHus BBIIIOJIHEHBI, HEKOTOPbIE BU/IbI 3aJaHUN BBIOJIHEHBI C OIIMOKaMH.

—«Y10BJIETBOPUTEIBHO» - TEOPETHYECKOE U IPAKTUUYECKOE COJIEPKAHUE TEMBI OCBOEHO
YaCTUYHO, HO MpOoOebl HE HOCAT CYLIECTBEHHOIO XapakTepa, HeoOXOoAMMble YMEHHsS paboThl C
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OCBOCHHBIM MaTEepPHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IPEIYCMOTPEHHBIX TEMOW
y4eOHBIX 33/IaHUi BBIITOJIHEHO, HEKOTOPBIE U3 BBIMOJIHEHHBIX 3a/IaHUH COJePIKaT OIIMOKH.

—«HeynoBNneTBOPUTEIIBHO» - TEOPETUYECKOE M IPAKTUYECKOE COJCpP)KaHUE TEMbl — HE
OCBOCHO, HEOOXOJMMBIC YMEHHUsSI He C(OPMHUPOBAHBI, BHIOJHEHHBIC YUCOHbBIC 33/IaHHS CO/ICPIKAT
rpyoble OIMOKHU.

CamocrosiTesibHasi padora: PacuetHas pabota: «Pacuer AJIEKTPUUYECKUX  IIenen
MOCTOSIHHOTO TOKay. OrpeneneHne >KBUBAJIGHTHOTO CONMPOTHUBIICHHS Ienu. HaxoxkneHue TOKOB,

MPOXOSAIMX Yepe3 KaxIbli pe3uctop. [IpoBepka NPaBUIBHOCTH PACUETOB C MPUMEHECHHUEM
3akoHOB Kupxroda

Tema 1.4. DnekTpuyeckue Henu 0JHO( aA3HOI0 MepeMeHHOIr0 TOKA
JlabopaTtopHoe 3ansTHE Ne 3
HccienoBanue pa3BeTBJIeHHOM e NepeMEeHHOI0 0JHO(]) Aa3HOT0 TOKA
Heab: u3ydyeHne CyIHOCTH MPOILIECCOB, MPOUCXOIAINMX TPH OOMEHE PEeaKTUBHOM sHepruei
B CHUCTEME <«T€HEPATOP-3JIEKTPONPUEMHUK», W3YUEHUE BIIMSHHUS PEAKTUBHBIX DJIEMEHTOB Ha
KO(UIIMEHT MOIIHOCTH.

Bobinoanus padory, Bol Oynere:

ymemp:

Y01.2 ananu3upoBaTh 33a9y U/WIH TPOOJIEMY U BBIJICNISTH €€ COCTAaBHBIC YaCTH;

Y01.6 onpenenuTh HEOOXOAUMBIE PECYPCHI;

VY02.2 onpenensitb HEOOXOAUMBIE UCTOYHUKH HH(POPMALINH;

V02.5 Boiaenars Hanbosiee 3HaYMMOE B MEpeyHe HHPopMalny;

¥02.6 o1ieHMBaTh NPAKTUUECKYI0 3HAYUMOCTh PE3YJIbTaTOB IOMCKA;

VY03.2 npuMeHSTh COBPEMEHHYIO HayYHYIO TPO(ECCHOHAIBHYIO TEPMUHOJIOTHIO;

VY04.5 ucnonb3oBaTh KOMMYHHKAIIMOHHBIE HABBIKU MPU pabOTEe B KOMaH/E IS YCIEIHON
paboThl HaJ] TPYNIIOBBIM PELICHUEM IPOOIeM;

Y04.8 a¢dxpextuBHO paboTaTh B KOMAHJE;

V1. nonb30BaThCs U3MEPUTENBHBIMU TPUOOpaAMHU;

V2. u3MepsTh napaMmeTpbl JEKTPHUECKUX Liene anekrpoodopynoanus ACM;

V3. mpou3BoANTE TOIO0P JIEMEHTOB AJIEKTPUUYECKUX LIETIEH U IIEKTPOHHBIX CXEM;

V4. cobmonate Mepbl 6€30MaCHOCTH TP PadboTe C JIEKTPOOOOPYIOBAHUEM U
AJIEKTPUYECKUMHU UHCTPYMEHTaMH;

MarepunaibHoe obecneyenue: Vicrounuk Toka Ha 250B; anexrpon3MepuTenbHbIe TPUOOPHI;
JAMIIOBBIM  peocTaT; KaTylllka MHJIYKTMBHOCTH, OaTapess CTaTUYECKUX KOHJEHCAaTOpOB,
COEIMHUTEIbHBIE IPOBO/A.

3aganme: onpenenuTh BIUMSIHUE PEAKTUBHBIX JIEMEHTOB, BKIIOUYAEMBIX B I[€IIb IEPEMEHHOIO
TOKa Ha KO3(ULIMEHT MOIIHOCTH

Kpatkue Teopermyeckme cBeneHusi: [Ipu onpeneneHuu napameTpoB LENHM IEPEMEHHOIO
TOKa HE0OXOJIMMO HCIIO0JIb30BaTh CIEAYIONIME PACUETHBIE (GOPMYIIbL:

1. S=U-I 4. R=2Z-cos¢
5 c05¢=E 5. X:Z-smg_o
S 6. Q=U-1-sing

| rne R— aktuBHOE compoTuBiienue, OM;
X — peakTHBHOE CONPOTHBIICHHE (MHAYKTUBHOE, EMKOCTHOE), OM;
Z — nonHOE conpotuBieHue, Owm;
P — akTuBHAsg MOmHOCTSL, BT;
Q — peakruBHast MOIIHOCTH, Bap;
S - moJyiHas MOIIHOCTh, BA;
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U — nanpsokenue, B;
| — oK, A.
IMopsiiok BHINOTHEHUSI padOTHI:
1. JTommyck k paboTe: TECTOBBIM KOHTPOJIb
2. O3HaKOMHUTBCS ¢ 000pyAOBaHNEM H MTpUOOpaMu, cCOOpaTh CXeMy COTJIACHO pUcyHKa 1 a).

}_U 5A f\
" @,

150B
89§ =

a) 6) B)

Pucynok 1 Cxema pa3BeTBiIEHHON 11eMH 0JHO(PA3HOTO EPEMEHHOTO TOKa

3. [Tlocne mpoBepkM CXeMbl MpPENoAaBaTeNIeM, BKIIOYUTH YCTaHOBKY. llokazanwus
AIIEKTPOU3MEPUTENBHBIX MPUOOPOB 3anucath B TabauIry 1.
4. Co0Oparb cxeMy CONIacHO PHUCYHKY 10) (KarTylmKy WHIYKTHBHOCTH TTOJKTIOYHUTH
napajieIbHO aKTHBHOW Harpyske). [lokazanust mpubopoB 3aHecTd B TabmuIrl.
5. CoOparb cxeMy COITIacCHO pHUCYHKy IB) (Oarapero KoHAEHcaTopa MOAKIIOYUTH
napayielibHO aKTUBHOU Harpy3ke). [lokazanus nmpuOOpoB 3aHecTH B Tabmuiy 1.
Tabnuna 1 PacuéTHpie 3HAaUCHMS TApaMETPOB IEMH

Xapakrep N3mepen Beraucneno
Harpy3ku 0

co S R z X Q
SQ ing

AxTUBHAA

AKTHUBHO-
WHAYKTUBHAs

AKTHUBHO-
€MKOCTHAas

6. Ilpoussectu pacuersl 1o Gopmynam. J[aHHBIE pacy€ToB 3aHECTH B TaOIHUILY.

7. JlaTb 3aKIIO4EHHUE O NPAKTMYECKOM IIPUMEHEHUN KOHICHCATOPOB B CHCTEMax
AJIEKTPOCHA0XKEHHU S, YKa3aB, YTO MOBBINIEHNE KOA(pUIIMEeHTa MOIIIHOCTH TPUBOAMUT K YMEHBILIEHUIO
CUJBl TOKa B IPOBOJAX M, CIIEAOBATEIbHO, K YMEHBIIEHHIO IOTEPh JJIEKTPOIHEPIMH HA HUX
HarpeBaHuM.

®opma npecTaBIeHUs pe3yJabTaTa: CBOEBPEMEHHO U NMPABUIIbHO BHIIIOJIHEHHBIE PACUETHI;
OTUYET U OTBETUTH HAa KOHTPOJIBHBIE BOIPOCHI

Kputepun oueHku:
—«OTINYHO» - TEOPETUUYECKOE U MPAKTUUECKOE COJEPKaHHE TEMbl OCBOCHO MOJIHOCTHIO, 0€3

HpOGCJ’IOB, YMCHUA C(I)OpMI/IpOBaHBI, BCC NMPCAYCMOTPCHHBIC TEMOM y‘le6HBIe 3aJlaHH s BBITIOJTHCHBI,
Ka4€CTBO HMX BBIIIOJTHCHUSA OLICHCHO BBICOKO.
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—«XO0po1o» - TEOPETHYECKOE U MPAKTUYECKOE COACPIKaHHE TEMbl OCBOCHO IOJHOCTHIO, Oe3
npo0esioB, HEKOTOpbIe yMEHHUsi CHOPMHPOBAHBI HEIOCTATOYHO, BCE IPEIYCMOTPEHHBIC TEMOMN
y4eOHBIC 3aJaHUsI BBITTOJIHEHBI, HCKOTOPHIC BH/IbI 331aHU I BBITOJHEHBI C OIMOKAMHU.

—«YIOBJIETBOPUTEIBHO» - TEOPETUYECKOE M TMPAKTUYECKOE COAEPKAHHWE TEMbl OCBOEHO
YaCTMYHO, HO TPOOENBl HE HOCAT CYIIECTBEHHOIO Xapakrepa, HEeoOXOIUMbIE yMEHHUs PabOTHI C
OCBOCHHBIM MaTEepPHaIOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO IPEIYCMOTPEHHBIX TEMOH
y4eOHBIX 3aJaHUil BBITIOIHEHO, HEKOTOPBIC U3 BHIITOJHECHHBIX 33/IaHHI COACPKAT OLIMOKH.

—«HeynoBIIeTBOPUTENBEHO» - TEOPETHYECKOe ¥ IPAKTHYECKOE COAEpKaHUE TEMBI He
OCBOCHO, HEOOXOJMMBbIC YMEHUsSI He C(OPMUPOBAHBI, BHIMOIHEHHBIC YUeOHBIC 3aIaHHsI COACPIKAT
rpyobie OImMOKH.

IIpakTH4yeckoe 3ansiTue Ne 2
PacuyeTr Hepa3BeTBJICHHOM LENHU NePEMEHHOI0 TOKA ¢ aKTUBHBIM, HHAYKTUBHBIM U
€MKOCTHBIM 3JieMeHTaMu . [locTpoeHne BeKTOPHOM AMarpaMMBbl.

Heab: HayunThCS MPOU3BOIUTH pacyeT HEPa3BETBIEHHBIX IIENell IEPEMEHHOI0 TOKa

Brinosinus padory, Bel Oynere ymems:

VY01.2 ananu3upoBath 3aauy /WM MpoOIeMy U BBIIEIATh €€ COCTaBHbIE YacTH;

VY01.6 onpenenuTs HEOOXOTUMBIE PECYPCHI;

Y02.2 onpenensatb HeOOXOAMMbIE ICTOYHUKN WHPOPMAIIUH;

¥02.5 BeiensaTs Hanbosiee 3HaUMMOe B IepeyHe HHGOpMaIiy;

V¥02.6 onieHUBaTh NPAKTUYECKYIO 3HAUNMOCTb PE3YJIbTATOB MOMCKA,

Y03.2 mpuMeHATh COBPEMEHHYIO HAyYHYIO0 TPOPECCHOHATBHYI0O TEPMHHOJIOTHIO;

MarepuajgbHoe o0ecnedeHMe: METOAMYECKUE YKa3aHUs, WHAWBUIYAJIbHBIE KapTOUKU
3aJaHuN

3apanme: J[ns 1enu mepeMEHHOTO TOKa, COJepiKallel pazIudHble 3JEMEHTHI (PEe3UCTOPHI,
WHJyKTUBHOCTH, EMKOCTH ), BKIIFOUEHHBIE I10CIIEI0BATENIBHO, ONPEIEIUTD IIOJIHOE COIPOTUBIIEHHUE,
MOIIHOCTH (aKTUBHYIO, PEaKTUBHYIO, IIOJIHYIO) U TIOCTPOUTH BEKTOPHYIO Iarpammy.

Iopsinok BbINOJIHE HUSI PA0OTHI:

MeTonrKy ¥ mOCIEe0BaTENbHOCTh JEHCTBUN IO PEIICHUIO TaKOTO THUIIA 33/1a4 PAaCCMOTPUM
Ha KOHKPETHOM IIpHMepe.

AKTMBHOE CONPOTUBIIEHHE KaTylku R, = 6 Om, nunnyktuBHoe X\ = 10 Om. IlocnenoBaTensHo
C KaTYIIKON BKIIOUEHO aKTMBHOE compoTuBiieHne R = 2 Om 1 KOHJIEHCATOP COMPOTUBIICHUEM X =
4 Om (puc.l a). K uenu npunoxeno Hanpspkenue U = 50B (neiicTByrolnee 3Haue€HUE).

Omnpenenuthb: |) momHOe COMpOTUBIICHHE IENU; 2) TOK; 3) KOAIPOUIIMEHT MOIMHOCTH; 4)
aKTUBHYIO, PEAKTUBHYIO M IIOJIHYIO MOIIHOCTH; 5) HANpsDKEHHS Ha KaXJIOM CONPOTHBIICHHH.
Haueptuth B Macirabe, BEKTOPHYIO 1MarpaMmy LEHu.

1. OnpenensieM MOJHOE COMPOTUBIIEHUE LIETIH:

Z = J(Re +R)2+(X_ —Xc)? =+/(6+2)% +(10—4)? =100
2. OmpenensieM TOK:

1= 1% 104
Z 10
3. OnpenensieM K03(OPUITUEHT MONHOCTH IETH:
. X, —X 10-4
sinp=-"-—"C = =0,6

10
no tabmunam bpamuca Haxomum @ =36°50". Yron caBura ¢a3 ¢ HaxoJAUM IO CHHYCY BO

n30exaHue MoTepy 3HaKa yriia (KOCUHYC SBJIIETCS YeTHOU (PyHKLIHEH ).
4. OnpenensieM aKTUBHYIO MOIIHOCTD 1I€MH:

P=1%-(R. +R)=5%-(6+2)=200A
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5. Onpexensiem pEaKTUBHYIO MOIIHOCTD LENn:
Q=12-(X,_+X.)=5%-(10-4)=150820

6. OnpenensieM MOJIHYK MOLUHOCTh LIEMH

S=./P? +Q? =200 +150° = 250A- A

‘l 'rl
|
ol 5 e »
LS—J_ g

Q)
N 28 30 40 50 b08
P, | — I I 1 X
2 J. 9 A

Pec, 3

Pucynoxk 1.Cxema 1ienu u BEKTOpHas Auarpamma

7. OnpenensieM NaJeHUs HAMPSHKEHUS HA COMPOTUBIICHUSX LETIH:

Ug =1-R: =5:6=30A  U,=1-R=5-2=10A

U =1-X_=510=50A U, =1-X,=54=20A

[locTpoeHne BEKTOPHOU nuarpaMMbl HAUMHAEM C BRIOOpa Macirrada Jjisi TOKa U HalpsHKEHUSL.
3amaemcs macmrabom mo TOKy: B lem — 1A w macmrabom mo HampsbkeHuto: B lem — 10 B.
[TocTpoeHnue BEKTOpHOW auarpammbl (prc.50) HaYMHAEM C BEKTOpa TOKA, KOTOPBIA OTKIAIbIBAEM
10 TOPU30HTANIN B Maciurade

54

14/cm
aKTUBHBIX conpoTuBIeHUIX Urc 1 Ug.

W3 xonna Bekropa Ur OTKIaIbIBaeM B CTOPOHY OMEPEKEHUsI BEKTOpa Toka Ha 90° BekTop

nageHus Hanpsokenus U| Ha MHIYKTMBHOM CONPOTHBJIEHWMU miuHOi 908 = 5 cyu. U3 xonma
10B/cm

BCKTOpa U|_ OTKJIIaAbIBACM B CTOPOHY OTCTaBAHHA OT BCKTOpPa TOKa Ha 90° BCKTOp MaJACHUA

HanpsbKeHUs Ha KoHJeHcartope Uc mimHOM 1020/3 — oy L'€OMeTpHUecKas cymma BEKTOPOB Ugg
B/cm

,Ur,UL 1 Uc paBHa momHomy HampspkeHUo U, TpHIIOKEHHOMY K IS H.
dopma npeIcTABIeHUS Pe3yJbTaTa: CBOCBPEMEHHO U MPABHIIEHO BBHITIOJTHECHHBIE PACUETHI .
Kpurtepuu oneHku:

— 5cay - BIONB BEKTOpa TOKAa OTKIAABIBAEM BEKTOPHI IMAJACHUNM HANpSHKEHHUS Ha

—«OTINYHOY» - TEOPETHUECKOE U MPAKTUIECKOE COJIEpIKaHWEe TeMbI OCBOCHO ITOJIHOCTHIO, Oe3
po0esioB, yMeHus cPOPMUPOBAHBI, BCE MTPEAYCMOTPEHHBIC TEMOI ydeOHBIC 33 JaHUsI BBIIIOJIHECHBI,
Ka4yCCTBO HMX BBIITIOJTHCHHUA OCHCHO BBICOKO.

—«XO0pomo» - TEOPETHYECKOE U MPAKTUIECKOE COAEPKAaHUE TEMbl OCBOCHO ITOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpble yMEHHUs CHOPMHPOBAHBI HEIOCTaTOYHO, BCE MPEAYCMOTPEHHBIE TEMOMN
y‘-I€6HI>Ie 3aJaHu A BBINOJHCHBI, HCKOTOPLIC BU/IbI 3aIIaHHfI BBITIOJIHEHEI C OIIIMOKaMH.

—«Y IOBIIETBOPUTEIFHO» - TEOPETHYECKOE U MPAKTUYECKOE COJACp)KaHHE TEMbl OCBOCHO
YaCTMYHO, HO TPOOENbI HE HOCST CYIIECTBEHHOTO Xapakrepa, HEOOXOIUMbIE yMEHUs paboThI ¢
OCBOCHHBIM MAaTe€puajoM B OCHOBHOM C(OPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 3aJaHUil BBITIOIHEHO, HEKOTOPBIE U3 BHIITOJHCHHBIX 33/IaHHI COACPKAT OLIMOKH.

—«HeynoBneTBOPUTEIILHO» - TEOPETUYECKOE M IPAKTUYECKOE COJCpP)KaHUE TEMbl  HE
OCBOGHO, HEOOXOIMMbIC YMEHHUsI He c(OPMUPOBAHBI, BHIIIOJHCHHbIC yaeOHbIC 3aIaHus COACPKAT
rpyoble OIMOKHU.
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Tema 1.5. DaexTpudeckue Henu Tpex@azHOro nepeMeHHOro Toka

JlabopaTtopnas padora Ne4.
HccnenoBanue Tpexd azHoii nenu npu coeJuHe HUU NMPUEMHUKOB «3Be€ 3101

Ieab: - omnbiTHAasg NpoOBEpKa OCHOBHBIX COOTHOLIGHUN Ui LIEMU Tpex(pazHOro TOKa IpH
COCIUHECHUM IPUEMHHUKOB <(GBE30M», HCCIENOBAaHUE BIMAHHUSA HEUTPaJIbHOIO IpPOBOJA Ha
BEIIMYUHY HANIPSHKEHUM IIPUEMHUKOB DJIEKTPUYECKON SHEPIUH.

Beinosnus padorty, Bel Oynere ymems:
VY01.2 ananu3upoBaTh 3aJauy U/WIM IpoOIeMy U BBIIEIATh €€ COCTaBHbIE YacTH;

Y01.4 BIsiBIIATH U 3GPEKTUBHO MCKAaTh UH(OPMAIUIO, HEOOXOAUMYIO JUI pEeIleHUs 3aauu
W/ TPOOJIEMBI;

Y01.6 onpenenuTh HEOOXOAUMBIE PECYPCHI;

V¥02.2 onpenenstb HEOOXOAUMBIE UCTOYHUKH HH(POPMALIIH;

V¥02.5 Boiaenars Hanboliee 3HaUMMOE B IIepeyHe UHPopMalny;

¥02.6 oreHuBaTh NPAKTUYECKYIO 3HAUUMOCTb PE3yJIbTaTOB MOMCKA;

VY03.2 npuMeHSTh COBPEMEHHYIO Hay4HYIO0 TTPOPECCHOHAIBHYIO TEPMUHOJIOTHIO;

V1. nonb30BaThCs U3MEPUTENBHBIMU TPUOOpaAMU;
V2. u3MepsATh nmapameTpbl JEKTPUUECKUX LIeTIel 3JIeKTPO0OOpyI0BaHUsI aBTOMOOHIIEH;
V3. mpou3BoANTE TOIO0P IIEMEHTOB AJIEKTPUUYECKUX LIETIEH U DIIEKTPOHHBIX CXEM;

V4. cobmonate Mepbl 6€30MacCHOCTH TP PadboTe C JIEKTPOOOOPYIOBAHUEM U
AIEKTPUYECKUMU UHCTPYMEHTAMHU;

MaTepI/IaJIbHOC ob0ecrnedyeHne: FKCTOYHHK TOKa,
JIAMITOBBIN peocTar; COCAUHUTCIIbHBIC ITPOBOAA.

3aaHue: BBISICHUTH 3HAUEHUE HYJIEBOTO MPOBOAA B TPEX(A3HON LeNH MEepeMEHHOIo TOKa
IIPU PA3IUYHBIX HArpy3Kax; OMpPeNeIUTh MOIIHOCTH B (hazax.

ANEKTPOU3MEPUTENBHBIE  TPUOOPHI;

Iopsiiok BHINOJHEHUSI PAGOTHI:

1. omyck k paboTe - TECTOBBII KOHTPOJb 1O TeMe 1.5.

2. 3anucaTh TEXHUYECKUE JaHHBIE AIEKTPOM3MEPUTENBHBIX TPUOOPOB.

3. O3HaKOMHUTBCA CO CXEMOH BKIIOUYEHHS MOTpeduTeneld B 3Be3ny (puc. 1.).
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Pucynok 1.Cxema nenu Tpéx¢azHoro nepeMeHHOro Toka

4. CoOparb cxeMy, YCTaHOBUTb PaBHOMEPHYIO Harpy3ky (a3 (IyreM BKIIOUEHHMS JIaMIl).
[IpenbsaBUTH CXeMy ULl TPOBEPKH.

5. BKIIO4UMTh B CETh, 3alIMCaTh TOKa3aHUs MPUOOPOB B TAOIHILY.
6. [IpousBectu Te k€ U3MEPEHUS IPU OTKIIOUEHHOM HYJIEBOM IIPOBOJIE.

7. YcTaHOBUTH HEPAaBHOMEPHYIO HArpy3ky (a3 (BKIIOYHTH, B KaXJAOH (¢asze pasiumdyHoe

KoJan4ecTBO Jjami). IlpousBectn u3MepeHus, 3amucaTh MOKa3aHUs NMPUOOPOB B TAaOIHUIly IpHU
BKJTIOYEHHOM U OTKJIFOYEHHOM HYJIEBOM IIPOBOJIC.

8. YCcTaHOBHUTH paBHOMEPHYIO HArpy3Ky ¢ oOpbIBOM (pa3bl A U IPOU3BECTH M3MEPEHUS MPU
BKIIFOYEHHOM M OTKJIIOYEHHOM HYJIEBOM MPOBOJIE.

JlanHbIe U3MEpeHUl 3aHecTH B Tabmumy 1.
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Tabnuua 1. CBognas Tabnuiia mo pacuéTy nmapameTpoB Ienu

Harpyska Hsmepeno Brruucneno Hymn.
Tokwu Hanpsixenust MorHocTH Uas/Ua TIPOB.
Harpy3Ku

Ia IB IC I Ua UC Uac UaB UBC Uac Pa PB PC P

PaBromepHas Bxn
BrIki.
HepaBHomepHast Bxn.
Beixi.
PaBromepHas c Bxo.
0o0pbIBOM (ha3bl Brix.

®opma npeacTaBJeHUs pe3yJibTaTa:
CBoeBpeMEHHOE U TPABUIJIBHOE BBINTOJIHEHNE PACYETOB, MHAWBHUAYyaIbHas 3allTa
Kpurepuu onenku:

—«OTIUYHOY» - TEOPETUUYECKOE U MPAKTHYECKOE COJAEp)KaHHE TEMbI OCBOCHO MOIHOCTHIO, 03
po0esioB, yMeHus cHOPMUPOBAHBI, BCE TPEIYCMOTPEHHBIC TEMOW yueOHbBIC 3aJaH s BBITIOTHEHBI,
KaueCTBO X BBITTOJIHEHUS OLIEHEHO BBICOKO.

—«XO0PpoI1I0» - TEOPETUUECKOE U MPAKTUYECKOE COJEp’KaHUE TEeMbl OCBOEHO IMOJHOCTHIO, 0e3
po0esoB, HEKOTOphIE yMEHHS CHOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOMN
y4eOHBIC 3aJJaHHs BBHITTOJIHEHBI, HEKOTOPBIC BUJIBI 33JaHUI BBHIITOJIHEHBI C OMOKaMH.

—«Y IOBJIETBOPUTEIIEHO» - TEOPETHYECKOE W TPAKTHUECKOE COJEep)KaHWE TEMBbl OCBOCHO
YaCTHYHO, HO TPOoOeibl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJIUMBbIE YMEHHUS PaOOTHI C
OCBOCHHBIM MaTepuajoM B OCHOBHOM c(OPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX TEMOI
y4eOHBIX 33JaHWH BBITIOJIHCHO, HEKOTOPHIE M3 BHITIOJIHCHHBIX 3aJaHUH COJIEPIKAT OIIMOKH.

—«HeynoBIETBOPUTEIBHO» - TEOPETUYECKOE M MPAKTHYECKOE COJACpKAaHUE TEeMbl  HE
OCBOEHO, HEOOXOAMMbIE YMEHUSI HEe CHOPMHUPOBAHBI, BHINOJIHEHHBIC YU€OHBIC 33/1aHUS COJEpPKAT
rpyOble OLMOKH.

IIpakTuyeckoe 3ansitue Ne3.
PacuyeTt Tpéxd a3Hoil nenu npu coeAMHEHUM «3Be310i»

HeJsb: ompezneneHue TOKOB M MOIIHOCTEH AJS HEMH Tpex(a3sHOro MEpeMEHHOro TOKa IpU
COEAMHEHUH NPUEMHUKOB «3BE3J101»,

Brinosanus padory, Bl Oyaere:

ymembo:

VY01.2 ananu3upoBath 3aJauy U/WIM MpoOIeMy U BBIIEIATh €€ COCTaBHbIE YacTH;
VY01.6 onpenenutb HEOOXOAUMBIE PECYPCHI;

Y02.2 onpenensatb HeOOXOAMMBIE ICTOUHUKH WH(POPMAIIUH;

VY02.5 BeiensaTs Hanbosiee 3HauMMOe B IepeyHe HHGopMaIiy;

V¥02.6 onileHUBaTh NPAKTUUECKYIO0 3HAUUMOCTh PE3YJIbTaTOB MOMCKA;

VY03.2 npuMeHATh COBPEMEHHYIO Hay4YHYIO MPOQeCcCHOHATBHYIO TEPMUHOJIOTHIO;
MarepuajbHoe obecnedenne: MH1uBuyanpHble 3ajaHus, METOANYECKUE YKa3aHUS
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3ananue: B TpéxdasHyro 4eTHIPEXIIPOBOIHYIO CETh C JUHEHMHBIM HAMPSDKEHHEM BKIIOYCHBI
3BE3/10H pa3HbIC MO XapakTepy compoTuBieHus. ONpeaenuTh TOKA U MOIIHOCTHU B (pazax.

KpaTkue teopernueckme cBeaeHusi: J[yig pemeHus 3aaud HYKHO 3HATh MPOTPAMMHBII
MaTepuan Tembl «TpexdasHble SJIEKTpUUYECKHE IENU», OTUYETIMBO MPEACTABIATH COOTHOIICHUS
MeXIy (asHBIMM W JIMHEHHBIMH 3HAYCHUSMH TOKOB U HaNpsHDKEHUM TMpHU  COelr HEHHU
MOTpeOUTENEH 3JIEKTPUUECKOW SHEPrUu 3BE3/10M U TPEYTOJIbHHUKOM.

Jlnst o3HaKOMIIEHUSI ¢ 0OIIeH METOAMKOM peIeHUs 3a/1a4 JAHHON TeMbI MPUBEICHBI (POPMYJIHI,
MOKA3aHO UX MMPAKTUUYECKOE MPUMEHEHHUE.
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Pucynok 1 Coenunenue norpeduteneit «3se3noi»

[MpunsATEIe 0003HaYeHUs Ha cxeMe (puc.l):
JMHENHOE HalPSDKEHUE
(azHble HaNpsHKEHUs Ump.Up.Ug.Ug

TUHEeHHbIe TOKU (OHHU K€ (a3HbIE TOKH ) InIg.1p.1g.1¢

TOK B HEUTpPaJIbHOM MPOBO/JIE, PABHBIN TEOMETPUUECKON CyMMe (Pa3HBIX TOKOB

Ig=1 At I B+ I C

[lpy HanMuuu HEWTpPAIBbHOIO IMpPOBOJAA MpU JHOOOH Harpy3ke (paBHOMEPHOM WM

HEpaBHOMEPHOI) CIIpaBeNIMBO COOTHOIIEHUE Mexay (asHbiM Uy u nuHeliHbIM U7 HanpsokeHrneM

Uep = 2
[ToMHsI, YTO HEWTpaNbHBIA POBOJ MPH JIIOOBIX HAarpy3kax 00ecreurnBaeT paBeHCTBO (Pa3HBIX
HaNpsDKeHUH MPUEMHUKOB 3HEPTUH, MOTydUM
Up =Up=Upg="Ug

3HaueHue (pa3HbIX (OHU K€ IMHEWHBbIE) TOKOB OIpeielisieM Mo 3akoHy OMa:
U i i U
@a = =
A R &3

Ih:fﬂ:ﬂ’m; jr@::fA:R@:;
Harpy3ka 4ucTO akTHBHAsI, TO3TOMY MOILIHOCTH (a3 ONPENeIsIeM M0 CIACAYIoImMM (GopmMynam:
Poy = Pp =13, Ray
Pea =P =13; Ras
Pea=P=13,"Raa
AKTHUBHYIO MOIIHOCTh TpeX(ha3HOro MoTpeOuTeNs 3Hepruu P ompenesieM Kak CyMMy
MOIIHOCTEH Tpex ¢a3:

P=Pp+Pg+Pp
Iopsiaok BHINOTHEHUSI PAGOTHI:

B 4eThIpexnpoBOMHYIO CeTh BKIIOYEHA HECHMMETPUYHAsl HArpy3ka, COCJAMHCHHAs B 3BE3IY
(puc. 4). Hanuwl comportuBiecHus B ¢azax. JluHeliHoe HampsbkeHue cetd .OnpenaenuTh TOKH H
MOIIHOCTH B (pazax.
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1. Onpenensiem ha3zHOE HAMPSDKEHUE

R P -
< Uq 380

' U =7 =173 ¥ 2208

ve% L:‘ 2.0mpenenseM TOKH B (a3ax:

MPSLY Us __Up __ 220
o : IA = 7 = = = = 224
Ik 4 JRiexz VRO
e

Pucynoxk 4.
Coenunenue
norpedutenei B
«GBE3Y»
u u 220
Iy == R
Us 220
I, =T 224

3.0mpenensem yriasl caBura ¢as B Kaxaou ase:

X, 6 o

singy = 5—=-——=—-0,5; =-36 50
LT wre v

X 4 .

singg = — = —— = —0,5; =-53"10
T, Eaw e

@z =0  rak kak B (ase C eCTh TOJBKO AKTUBHOE COITPOTHBIIEHHE.
OmnpenensieMm MOIHOCTH B (pazax:
a) aKTUBHYIO

P:PA+PB+P(_-

P=22°-834+44*-3422%-11 = 3872+ 58068 + 5324 = 15004Em
0) peakTUBHYIO
Q=0Q04+0:+0Qc

B sT10i1 cymme peakTHBHas MOLHOCTb KATYIIKA CUMTAETCS MOJIOXKUTEIbHOM, a peakTuBHAas
MOIIHOCTh KOHAEHCATOpa — OTPULATEIbHOM.

B ¢aze C peaxruBHas MOLUHOCTH paBHA HYIIIO.

Q=0Q4+0s
Qa=1i+X, Qe =15+ Xg
Q=22%-64+44%-4=2904 + 7744 = 10648BAp
®opma mpeacraBJieHus pe3yabraTa: CBOEBPEMEHHO U MPABUIBHO BBHIITOJHEHHBIE PACYETHI

Kpurepuu ouenku:
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—«OTIMYHO» - TEOPETHUYECKOE U MPAKTUYECKOE COJIEp)KaHUE TEMbl OCBOCHO TOJIHOCTEIO, Oe3
npo6esnoB, yMeHus cpopMUPOBAHBI, BCE MPEAYCMOTPEHHbBIE TEMOW yueOHbIE 3a/IJaHUS BBIIOIHEHBI,
KaueCTBO X BBHITTOJIHEHUS OLIEHEHO BBICOKO.

—«XO0poI11I0» - TEOPETUUYECKOE U MPAKTUUYECKOE COAEp’KaHUE TEeMbl OCBOEHO IMOJHOCTHIO, 0e3
npoOesoB, HEKOTOphIE yYMEHHsS CHOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIE TEMOMN
y4eOHBIE 3aJaHNS BBITTOJIHEHBI, HEKOTOPBIE BHU/IBI 33JaHUI BBITTOJIHEHBI C ONMOKaMHU.

—«Y IOBJIETBOPUTEIIBHO» - TEOPETUUYECKOE U IPAKTHUYECKOE COJep)KaHHWE TEMbl OCBOEHO
YaCTHYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE yMEHHUS PabOTHI C
OCBOCHHBIM MAaTepHAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO NMPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 33aHUN BBHIITOJIHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/IaHUN COZIEPIKaT OMIMOKH.

—«HeynoBneTBOPUTENIBHO» - TEOPETUYECKOE M IPAKTUYECKOE COJACp)KAaHHE TEMbl  HE
OCBOEHO, HEOOXOAMMbIE YMEHUSI HEe C(HOPMHUPOBAHBI, BHIIOJIHEHHBIC yUeOHBIC 33/1aHUs COJEepKAT
rpyOble OLMOKH.

Tema 1.6. DexkTpnuecKue U3MepeHHUs U 3J1eKTPoU3MepuTeIbHbIe IPUOOPLI

JlaGopaTopnasi pabora NeS.
IloBepka u3Me puTEJIHLHOTO MPHOOPa

Ilesb: - 3HAKOMCTBO C YCTPOHCTBOM OJHO(A3HOI0 MHIYKIIMOHHOTO CUETYHUKA HJIEKTPHUUECKON
SHEPIUHU, CXEMOU €ro BKIIOYEHHUS.

- OIpeJiesieHue norpemxocreil npubopa

Brinosnus padory, Bel Oyaere:

ymembn:

VY01.2 ananuzupoBaTh 3a/1a4y U/UIH TPOOIEeMy U BBIICISTH €€ COCTaBHBIE YaCTH;

VY01.6 onpenenuTs HEOOXOTUMBIE PECYPCHI;

¥02.2 onpenensith HeOOXOUMbIE UCTOYHUKN WH(OPMAITUH;

¥02.5 Boiaenars Hanbosee 3HaYUMOe B TiepeyHe HHpopMaIny;

Y02.6 orieHUBaTh MPAKTUYECKYIO 3HAYMMOCTH PE3yJAbTaTOB TOUCKA;

V03.2 npuMeHSITh COBPEMEHHYIO HaydHYIO TPOGEeCCHOHATBHYIO TEPMHUHOJIOTHIO;

VY04.5 ucnonbp30BaTh KOMMYHUKAITMOHHBIE HABBIKU MTPH pabOTe B KOMaH/E IS YCIEIIHOM
paboTHI HaJ| TPYNIIOBBIM PELIEHUEM MPOOIIEM;

Y04.8 a¢dgbextuBHO paboTaTh B KOMAH/C,

V1. monb30BaThCs U3MEPUTEIBHBIMU TPHOOPAMHU;

V2. uamepsaTh mapameTpsl AJIEKTPUUECKUX 1enei anekrpoodopynoanus ICM;

VY3. npou3BoAUTH MOAOOP IEMEHTOB ANEKTPHUUECKUX LIETIEH U AIEKTPOHHBIX CXEM;

V4. cobnronats Mepbl 0€30MaCHOCTH TIPH PadOTe C IMEKTPOOOOPYIOBAHUEM U
AIIEKTPUYECKUMHA UHCTPYMECHTAMU;

MarepuajbHoe oOecrneyeHMe: HCTOUYHHMK MHUTAHUS, CUYETUYUK DJIEKTPUUYECKOM SHEPIUU
(omHO(DA3HBIN).

Harpyska - JIJaMIIOBBIH peocTaT, aMIepMeTp, BOJIBTMETP, BATTMETP, MPOBOJA.

3ajganue: onpeaeTuTh MOTPEIHOCTh OAHO(A3HOTO CYETUHKA.

Kparkue Tteoperudeckue cBegeHusi: [[ns ydera akTUBHOWM JJIEKTPHUYECKOM HHEPTHU,
OT/ZIaBa€MOM  DJICKTPUUYECKOW CTaHIIMEH B CETh M DHEPIUH, IOJIy4aeMOH IMOTPEOUTEISIMH,
OPUMEHSIOT  TPHOOPHI, KOTOpPBIE  HA3BIBAIOTCA  CUETYMKAMU  JJIEKTPUYECKOM  DHEpruu.
NuaykimoHHbIE CUETYMKA TONMYy4dSid HauOosblliee pacrpocTpaHeHue. lIpuMeHstor B ceTsx
MepeMeHHOoro Toka. [IpuHuunm  paboThl OCHOBaH Ha B3aUMOJICHCTBUM BUXPEBBIX TOKOB C
BPALRAIOIIMM MarHUTHBIM IOJIEM.

DJIEKTPUUYECKUE CUETYMKUA O0JIaaloT OMPENEICHHON MOTPEIHOCThIO, KOTOpast 3aBUCHUT OT
Kacca ToYHOCTU. Hampumep, Uit CHETUMKOB, MMEIONMX KIACC TOYHOCTU 2,5. DTO 3HAYUT, YTO
OTHOCUTENIbHAS TOTPEIHOCTh CYETYMKA JOJKHA ObITh B mpenenax 2,5%. Eciu cuetuuk He
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VIOBJIETBOPSICT 3TOMY TpPEOOBAHWIO, TO OH IOJUICKUT PEMOHTY, TaK KaK K OKCILIyaTallid HE
IMpUTOJICH. Bo BpeMs MPOrpeBaHvA CUCTUHUKA OIIPCACIUTL €0 HOMHHAJIBHYIO ITOCTOSAHHYHO -
KOJIMYCCTBO OJJICKTPOSHCPIUH, YYHUTHBIBACMOC CUCTHBIM MCXAaHW3MOM 3a OJUH IOJIHBIN 060p0T
JIMCKA.

| (kem.uac) _1000-3600

A(o6opom) ~ obopom

K, = ;A =2500

K, -K
—— " 9100%
K

9

ITopsinok BeINOTHEHUSI padOTHI:

1. Cobpatsb cxemy (puc.l)

i 2 4

3 #
[
d Y
Y 4
ceTn
9 150 & ®:

¥

Pucynok 1. Cxema noakiIt0O4eHus CUETUNKA
2. BximouuTh cXeMy TOJBKO IIOCJI€ TIPOBEPKU IMpEnojaBareileM U YCTaHOBUTH

aBTOTpaHc(opMaTopoM Hanpspkenue U, , KOTOpoe BO BpeMs OIbITa IOJAECPKUBAETCS

IIOCTOSIHHBIM.
3. Harpy304HbIM peocTaTOM YCTaHOBUTH HOMHHAJIBHBIN TOK B LIEMU M MPOTPETh CYETUUK. Bo
BpeMsl MPOrPEBaHUs CUETYMKA OINPEACIUTh €ro HOMUHAIBHYIO TIOCTOSHHYIO - KOJIMYECTBO

AIIEKTPOIHEPTHH, YIUTHIBAEMOE CUCTHBIM MEXaHU3MOM 32 OJIMH TOJHBIH 000poT aucka (Ky).
4. IIpu MOSBJIEHUY B OKOIICYKE KPACHOW METKH, MMEIOIIEHCS Ha IMCKE CYETUYNKA, HAaUNHACTEe
cunTaTh yrcio 00oporoB 3a 180 cexyna. [Tokazanust mpubopa 3anucars B Tabnumy 1.
Tabnuna 1.CBoaHas TabnuIa mo onpeAeIeHIO MapaMeTpoB CUETINKA

Harpysk Mzmepeno Brruucieno
a U | P, T, cex N K K Y
,B , A Br H I
25%
75%
100%

OmnBIT MOBTOPUTH MPH PA3IUYHBIX HArPy3Kax.

5. Ha ocHOBaHWHM MOMy4EHHBIX TJAHHBIX ONPEACIUTD JEHCTBUTENbHYIO cueTunka K

6. IlpoBepuTh CUETYMK B pEXKUME CaMOXOJa: OTKIIOUUTH HArpy3Ky M YCTaHOBUTh
Hanpspkerue 80 % ot U, , a 3atem 110%. [Ipu sToM nuck He nomKeH Bpam@arbes. Ecim ke muck

Oyzmer Bpam@aTrhCcsi O€3 OCTaHOBKM, 3HAYHUT, CUETYMK OO0JaJaeT CaMOXOJOM M K JalibHEUINeH
IKCILTyaTalliy HE MPUTOJICH.

®opMa npecTaBIeHUs pe3yabTara:

MIPaBUIIBLHOE opopmieHre paboOTHI, 3alMOJHEHHE TaOJMIbl, HalKCaHWE BBHIBOJA II0
pe3ynbTaTaM MPOBEPKU CUETUHKA.

Kpurtepuu oneHnku:
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—«OTIMYHO» - TEOPETHUECKOE U MPAKTUYECKOE COJIEp)KaHUE TEMbl OCBOCHO TOJIHOCTEIO, Oe3
npo6esnoB, yMeHus cpopMUPOBAHBI, BCE MPEAYCMOTPEHHbBIE TEMOW yueOHbIE 3a/IJaHUS BBIIOIHEHBI,
KaueCTBO X BBHITTOJIHEHUS OLIEHEHO BBICOKO.

—«XO0poI11I0» - TEOPETUUECKOE U MPAKTUUYECKOE COAEpKaHUE TEeMbl OCBOEHO IMOJHOCTHIO, 0e3
npo0esoB, HEKOTOPhIE yYMEHHsS CHOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOMN
y4eOHBIE 3aJaHNS BBITTOJIHEHBI, HEKOTOPBIE BHU/IBI 33JaHUI BBITTOJIHEHBI C ONMOKaMHU.

—«Y IOBJIETBOPUTEIIHO» - TEOPETUUYECKOE U IPAKTHMYECKOE COJEp)KaHHWE TEMbl OCBOEHO
YaCTUYHO, HO MPOOENBl HE HOCSAT CYIIECTBEHHOTO Xapakrepa, HEoOXOIUMBbIe yMEHHUs palboThI C
OCBOCHHBIM MAaTepHAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO NMPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 3aaHUI BBHITOJIHEHO, HEKOTOPBIEC U3 BBIIIOJHEHHBIX 33JaHUN COJIEPKAT OLIMOKH.

—«HeynoBIeTBOPUTENIBHO» - TEOPETUYECKOE M IPAKTUYECKOE COJACp)KAaHHE TEMbl  HE
OCBOEHO, HEOOXOAMMbIE YMEHUSI HEe C(HOPMHUPOBAHBI, BHIIOJIHEHHBIC yUeOHBIC 33/1aHUs COJEepKAT
rpyOble OLMOKH.

JlaGopaTopnas pabora 6.
N3mepenue 3/ieKTPUYECKOr0 CONPOTHBJIE HUSA

eanb padoTsi:
- O3HAKOMJICHHE C METOJaMU U3MEPEHHU S DJIEKTPUYECKOTO COMPOTUBIICHHUSL.

Brinosinus padory, Bel Oynere:
ymemb:

VY01.2 ananu3upoBath 3aJauy U/WiIM NpoOIeMy U BBIIEIATh €€ COCTaBHbIE YacTH;

VY01.6 onpenenutb HEOOXOAUMBIE PECYPCHI;

¥02.2 onpenensith HeOOXOUMbIE UCTOYHUKN WH(OPMAITUH;

VY02.5 BeienaTh Hanbosee 3HaUMOoe B IepeyHe HHPOPMALIHH;

VY02.6 orileHUBaTh NPAKTUYECKYIO 3HAYMMOCTb PE3YJIbTATOB MOMCKA;

Y03.2 npuMeHATh COBPEMEHHYIO HaydHYIO0 TPOGEeCCHOHATBHYIO TEPMHUHOJIOTHIO;

VY04.5 ucnonp30BaTh KOMMYHUKAITMOHHBIEC HABBIKU MIPH pabOTe B KOMaH/E IS CIEIIHOM
paboThI HaJ| TPYNIIOBBIM PELIEHUEM MPoOIIeM;

Y04.8 a¢dpbextuBHO paboTaTh B KOMAH/C,

V1. nosnb30BaThCs U3MEPUTENBHBIMU NTPUOOpaMU;

V2. uaMepsaTh mapameTpsl AJIEKTPUUECKUX 1enei anekrpoodopynoanus ICM;

VY3, npou3BoANTE TOIO0P JIEMEHTOB JIEKTPUUYECKUX LIETIEH U JIEKTPOHHBIX CXEM;

V4. cobmronats Mepbl 0€30MaCHOCTH MPH paboTe ¢ IEKTPOOOOPYIOBAaHUEM U
JIEKTPUYECKUMU UHCTPYMEHTaMH;

MaTepna.m)Hoe o0ecneyeHue:

VCTOYHHK MUTAHUS, AMIIEPMETP, BOJIBTMETP, BATTMETP, JIAMIIOBBIM PEOCTAT, COEAUHUTEIIBHbIE
IIPOBOJA, MAra3uH CONPOTUBIICHUM.

3ananme:

1 U3MepuUThH CONPOTUBIIEHUE METOOM aMIIEPMETP — BOJIBTMETP, METOMMETPOM
Iopsinok BbINOJIHEHUSI PA0OTHI:

| Tekynmii TECTOBBIN KOHTPOJIb IO TEME

2 OIpCACIINTE 3HAYCHU A COHpOTI/IBJ'IeHI/II\/’I Pa3IMIHBIMAU METOJaMHU.
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Xoa padoThbi:

1. 3anucare B Tabmumy 1. TeXxHUYeckue IaHHBIE MPUOOPOB (amrmepMeTpa, BOJIBTMETPA,
BaTTMETpPA)

Tabnuna 1. /laHHBIE 21€KTPOU3MEPUTENBHBIX TPUOOPOB

No i/m | HaumenoBanue nmpubopa | Tun | Texauueckue xapakTepuCTHKA

——®

Y

150 @@ i L

vy)

2.Co0patb JIEKTPUUECKYIO CXEMY

Merton ammepMerpa M BOJBTMETpPa OCHOBAH Ha INMpuMeHeHHMHM 3akoHa Owma. YactHoe OT
JIelIeHUs TIOKa3aHUM BOJIBTMETPA, IMOJKIOYEHHOIO K MCIBITYEMOMY PE3UCTOpPY, Ha IIOKAa3aHUs
aMIIepMETPa, BKIIOYEHHOTIO I1OCIEA0BATEIBHO C 3TUM PE3UCTOPOM OIPEAECIIAET €r0 COIIPOTUBIICHUE

- onpesenuTs R mpoBogHuKa (HHXpoM) 110 dopMyIte

R'=F

S

- IOCJIC IPOBECPKU CXEMbI MPCIIOAABATCIICM BKIIOYWTL LCIb B CCTh U 3allMCATh IMOKA3aHUA
aMIIEpMCTpa U BOJIBTMETPA, U I10 3aKOHY Owma ONpCACIINTb COIIPOTHUBJIICHUC R"

- ONPEeAENUTh CONPOTUBIIEHUE U3 POpMYIbI P = I’R

- CPaBHUTD NOJYUYCHHBIC PE3YyNbTAThl U ONIPEACIIUTD a6COJ'II-OTHYIO MMOIrpCIIHOCTD.
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R — RI _ R”
- OTBETUTDH HA BOIIPOCHI:

B wem cymmHOCTh MeTOJa W3MEPEHHUS CONPOTHBIICHHS C TIOMOIIBIO amIepMerpa u
BOJIETMETpA?

Kakolt 3akoH 3JEKTPOTEXHUKU JICKUT B OCHOBE METOJAa HW3MEPEHHUs CONPOTHUBIICHUS C
MTOMOIIIBIO aMIIepPMETpa U BOJIbTMETpaA?

Kaxue CYHICCTBYHOT CXCMbl BKIIOYCHHA aMIICpMETpa W BOJBTMCTpa I HN3MCPCHUSA
COIIPOTHUBJICHUA U KOI'Ia KaKasd CxXEMa HpI/IMeHﬂeTCﬂ?

PacumdpoBarp mikaasl MpUMEHsIEMBIX MTPHOOPOB
®opma mpeacTaBJieHUs pe3y/IbTaTa: 3alMTa U OTBETHI HA BOIPOCHI.

Kpurepuu onenku:

—«OTINYHOY» - TEOPETUUYECKOE U MPAKTHUUECKOE COJAEPKaHHE TEMbl OCBOCHO MOJIHOCTHIO, 03
npo0enoB, yMeHus cHOPMUPOBAHBI, BCE TPEIYyCMOTPEHHBIE TEMOW yueOHbIE 3aaHH s BHITIOTHEHBI,
KaueCTBO MX BBINOJIHEHUS OLIEHEHO BBICOKO.

—«XOpoI10» - TEOPETHYECKOE M MPAKTHUUECKOe COAEPKaHHE TEMbl OCBOEHO MOJIHOCTHIO, 03
npoOesoB, HEKOTOpble yMEHHS CHOPMUPOBAHBI HENOCTATOYHO, BCE IPEAYCMOTPEHHBIE TEMOMN
y4eOHbI€e 3aJaHus BBIIIOJIHEHbI, HEKOTOPbIE BU/IbI 3aJaHUN BBIOJIHEHBI C OIIMOKaMH.

—«Y 1OBIETBOPUTEIBHO» - TEOPETHYECKOE U TNPAKTUUYECKOE COJEPKAHHUE TEMBI OCBOEHO
YaCTHYHO, HO TPOOEbl HE HOCAT CYIIECTBEHHOIO XapakTepa, HeOOXOAMMbIE YMEHHs palbOTHI C
OCBOCHHBIM MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 3aJJaHUi BBITIOJIHEHO, HEKOTOPHIE M3 BHITIOJIHEHHBIX 3aJJaHUH COJIEPKAT OIIMOKH.

—«HeynoBiaeTBOpUTENbHO» - TEOPETUUECKOE M MPAKTHYECKOE COJEp)KaHHE TEMBbl  HE
OCBOEHO, HE0OXOMMbIE YMEHUS He C(OPMHUPOBAHBI, BBHITIOTHEHHBIC YUeOHBIC 3a/IlaHUS COAEPIKAT
rpyOble OLMOKH.

Tema 1. 7 Tpancg opmaTopbl

IIpakTnueckas padora Ned
Pacuér napameTpoB ogHo¢ a3HOro Tpancpopmaropa
Hean:
-yrinyOJieHre paHee U3ydeHHOro MaTepuarna,
-BbIPa0OTKA YMEHU I M HABBIKOB 10 IPUMEHEHUIO (POPMYII, COCTABJICHUIO aJITOPUTMA THIIOBBIX
3aJaHUM,
-TIpUMEHEHNE TTOTy4eHHBIX 3HAaHUSI HA MPAKTUKE
Beinosnus padorty, Bl Oynere:
ymemp:
Y01.2 ananu3upoBars 3a7auy U/Uiv npoodaeMy U BBIICIATh €€ COCTaBHBIC YacTH;
VY01.6 onpenenuTs HEOOXOAUMBIE PECYPCHI;
¥02.2 onpenenstb HeOOXOAMMBIE ICTOUHUKH WH(POPMAITUH;
¥02.5 BeiensaTs Hanbosiee 3HaunMOe B IepeyHe HHpopMaliy;
¥02.6 oileHUBaTh NPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTATOB MOMCKA,;
Y03.2 npuMeHATh COBPEMEHHYIO HayYHYIO0 TPOPECCHOHATBHYI0O TEPMHHOJIOTHIO;

MarepuajbHoe obecnevenne: MHiuBuyanpHble 3aJaHus, METOANYECKIE YKa3aHUS
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3apnanme:  Jlng  nuTaHMS = TOHMXKEHHBIM — HamNpsDKEHUEM  LENed  ynmpaBJIeHUS
ANEKTPOJBUTATEISIME Ha MYJIbT€ YCTAHOBJEH JBYXOOMOTOYHBINM TpaHcopMaTop HOMUHAIIBHOMN
MOIIHOCTBIO Syoy. HoMuHambHBIE HAIPSHKEHUS Uyon1 U Ugoyn; HOMHHAIBHBIE TOKH B OOMOTKAX lyjoy1
Hu IHOMZ-

KpaTkue TeopeTnueckne cBeJeHU:

s pemieHus 3aaud  HYKHO 3HATh YCTPOMCTBO, MPUHIIUI JACUCTBUS U 3aBUCUMOCTU MEXTY
AIEKTPUYECKUMHU BEJIMYMHAMU OJHO(A3HBIX U TpEX(asHbIX TpaHCHOPMATOPOB, YMETh OMPEAECIATH
0 MX MAacCHOPTHBIM JIAHHBIM TEXHUYECKHE XapakTepucTUKu. (OCHOBHBIMH IapamMeTpaMu
TpaHCcPOpMaTOPOB SIBIISIFOTCSL:

1. HoMuHaNIBHAS MOIMHOCTD Sy — ATO MOTHAS MOIHOCTH (KBA), KoTOpyro TpaHcdopmaTop,
YCTAHOBJICHHBI Ha OTKPBITOM BO3yXE, MOXET HENPEPhIBHO OTAABaTh B TEUEHHUE CBOETO CpOKa
cykOb1 (20-25 5er) mpu HOMUHAQJIBHOM HANpPSsDKEHHU W MPH MAKCUMAJIbHOM M CPEAHET0J0BOM
TeMIepaTypax OKPYKaIOIIEro BO3/yXa, PaBHBIX COOTBETCTBEHHO +40% u-5 °C.Ecin yKa3aHHbIE
TEMIEPaTyphl OTIMYAIOTCS OT HOMHHAIBHBIX, TO U S yoy OYAET OTIMYATHCA OT MACIIOPTHOTO
3HAYCHMUSI.

2. HomuHansHOE TiepBUYHOE HanmpsbkeHUe Uyoy1 — 3TO HaMpsbKeHHE, Ha KOTOPOE paccurTaHa
nepBUYHAas 0OMOTKa TpaHchopmaropa.

3. HomunansHOE BTOpHYHOE HanpspkeHue Uyoyo — 9TO HaIPsDKEHUE Ha BBIBOJAX BTOPHUYHOM
OOMOTKH TIPU XOJOCTOM XOJIe¢ 1 HOMHUHAJIbHOM MIEPBUYHOM HarpsikeHuu. [Ipu Harpy3ke BTOpUuHOE
HaIpsHDKEHUE CHUXKACTCS U3-3a MOTePh B TpaHcopmarope.

Hanpuwmep, ecmu Uy = 400 B, To mpu mosHOM Harpyske TpaHcdopmaTopa BTOPHUYHOE
Hanpspkenne Uy = 380 B 1. k., 20 B Tepsiercst B TpanchopmaTope.

4. HomuHaneHble IEPBUYHBIE U BTOPUUHBIC TOKU | o1 ¥ | yom2 — 3TO TOKM BBIYMCIIEHHBIE 110
HOMHUHAJIbHOW MOLHOCTH ¥ HOMHUHAJIbHBIM HaIIPSOKEHUSIM.

SHOM = UHOM] IHOMI SHOM = UH0M2 |H0M2

n- koA TpaHcdopmaTopa Omm3zok k 1,0 u3-3a manmeix moreps B TpaHchopmartope. I[lpu
OlpeseleHun TOKOB mpuHuMaeM 7 =1. Jlna tpéxdasHoro TpaHchopmaropa B 3HAMEHATEIhb

nobasisieM \/§ .
5. Koaunment tpancopmanuu K ompenensiercss OTHOICHUEM YUCIIa BUTKOB (1 U (02 WUJIH
OJIC camounaykunu E; B mepBUUHONM 0OMOTKE M B3aUMOMHIYKIIMK Ey BO BTOpUYHO#

=Y

o, E,
[Ipaktudeckn kodhdUIMEHT TpaHcOpMAIUKM TOACYUTHIBAIOT MPHUOJMKEHHO OTHOIICHUEM
HAIPsDKEHHS B JIIOOOM peXruMe
K= UHOMI/UH0M2
Koadgdumuent tpanchopmamuyu MOXHO TaKKe OMPEISIUTh OTHOIICHHEM TOKOB
K= |H0M2 /IHOMl

IMopsiok BbINOTHEHUSI padOTHI:

OmHO(a3HBIN TTOHWXKAIONMN TpaHCcPOPMATOP HOMHUHAIBHOW MONHOCTBIO  Syoy = 500 B-A
CIY)KUT JJI1 TUTaHUS JIaMII MECTHOTO OCBEILEHUS] METaJNIOPEXYIMX CTaHKoB. HomuHaibHOE
HarnpspkeHrne o0MOTOK Uyoui = 380 B; Uyomz = 24 B. K Tpancdopmaropy npucoeinHeHbl JecsTh
JaMi HakanuBaHus MoummocThio 40 Br kaxkmas, mx kodddumment mommoctu €0S ¢ = 1,0.
MarauTHBIH TOTOK B MarHuTonpoBoge Py =0, 005 B6. Yactora Toka B cetr f= 50 I'mi. [Torepsmu
B TpaHc(hopMaTope npeHedpeyb.

Omnpenenuth: 1) HOMHHANBHBIE TOKH B OOMOTKaX; 2) KOI(PPUIIMEHT HArpy3KH
TpanchopmaTopa; 3) TOKkM B 0OMOTKaX IMpU JEHCTBUTEIBHON HArpys3ke; 4) 4rciia BUTKOB OOMOTKH;
5) ko3 (pureHT TpaHcGopMaLUH.

Pemenue.

OnpeneﬂﬂeM: 1. HOMHHaILHBIE TOKA B OOMOTKAX:
lHoM1=SHOM]I /UHOMl = 500/380=1,32A
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IHOM2 =SHOM1 /UHOMZ =500/ 24220,8A
2. ko3puniueHT Harpy3ku TpaHchopmaropa
Ky = P, Ny /Spon COS ¢2 = (10*%40)/500* 1,0 = 0,8

3. TOKM B OOMOTKAxX MpPH JACHCTBUTEILHON HArpy3Ke

11=Ku* liorm1=0,8%1,32=1,06A
1=Kyg* liorm2=0,8* 20,8= 16,6 A

4. ITpu xonmoctoMm xone E1=Unomi, E2 = Upomz , TO3TOMY 4KciIa BUTKOB OOMOTOK HaXOAUM U3
hopMyIbIL:

E = 4,44W[ Oy

Torma

W= Ei/ 4.44f ©p= 380/ 4.44*50*0.005=340

W= Ey/ 4.44f ®\= 24/ 4.44*50*0.005= 22

5. ko3hduIeHT TpaHchopMauu

K =W,/ W, = 340/22=15,5

dopma npeicTaBIeHUS Pe3yJbTaTa: CBOCBPEMEHHOE ITPE/ICTABICHUE BHIITOTHEHHBIX
3aJJaHuN

Kpurtepun ouenku:

—«OTIUIHOY» - TEOPETUUECKOE U MPAKTHIECKOE COJEPKaHHE TEMbI OCBOCHO MOIHOCTHIO, 03
po0esoB, yMeHHs chOPMUPOBAHBI, BCE TPEYyCMOTPEHHBIE TEMOU yueOHbIE 3aJaHHs BBIIIOJIHEHBI,
Ka4eCTBO MX BBIMIOJHEHUS OIICHEHO BBICOKO.

—«XOpoIIo» - TEOPETHIECKOE M MPAKTHIECKOE COACPIKAHKME TEMbI OCBOSHO TOJHOCTHIO, 03
MpoOeNioB, HEKOTOpble yMEHUs CHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
ydaeOHbIE 3aJaHus BBITIOJIHEHBI, HEKOTOPHIE BUIBI 33JaHUI BHITIOJIHEHBI C OIMOKAMU.

—«YIOBIETBOPUTETILHO» - TEOPETHYECKOE U TMPAKTUYECKOE COJIEpP)KaHHUE TEMbl OCBOCHO
YaCTUYHO, HO MPOOEThl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOAMMbIe yMEHHsS paboThl C
OCBOCHHBIM MaTepHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHH BIX TEMOM
y4eOHBIX 33JJaHUI BBITTOJIHEHO, HEKOTOPbIE M3 BHITIOJIHEHHBIX 3aJJaHUH COJIEPKaT OIIMOKH.

—«HeynoBIeTBOPUTENBHO» - TEOPETHYECKOE H MPAKTHYECKOE COJCpPKaHHE TEMbl HE
OCBOEHO, HE0OXOIMMbIE YMEHHSI He cOPMHPOBAHBI, BHIIIOIHEHHbIE YUeOHBIEC 3a/laHUsI COAEPHKAT
rpyOble OmMOKH.

CamocrosiTesqibHass padora: PacuerHas pabota: «Pacuer mapamerpoB TpéxdazHoro
TpaHchopMaTopa

JlaGopaTopnasi padora 7
HccaenoBanue pe:xumMoB padoTsl 04HO(p a3HOro Tpancdopmaropa

Leab paboThl: H3ydeHHE METOJOB HCHBITaHHUS OAHO(MA3HOTO TpaHchopMaTopa U €ro
OCHOBHBIX XapaKTePUCTHK.

Bbinosnus padory, Bol Oynere:

ymemp:

VY01.2 ananu3upoBath 3a1a4y W/UJd TPoOJIEMy U BBIACIATH €€ COCTaBHBIEC YaCTH;
Y01.6 onpeaenuTs HeOOXOAUMBIE PECYPCHI;

¥02.2 onpenensaTb HEOOX0AUMbIE HCTOYHUKH HH(POPMAIIHH;

¥02.5 BeIaenaATs HauboJiee 3HaYMMOE B TIepedHe UH GopMaIinu;

¥02.6 o1ieHMBaTh NPAKTUYECKYIO0 3HAYUMOCTh PE3YJIbTaTOB IOMCKA,;

V03.2 npuMeHATh COBPEMEHHYIO HayUHYIO MPOPECCHOHAIBHYIO TEPMHUHOJIOTHUIO;

MarepuansHoe obecniedeHue:
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- MHCTPYKIUH K JabopaTopHOi padboTe, ogHoda3HbIi TpaHChOpMATOp, BATTMETP, aMIIEpMETD,
BOJIETMETP, IIPOBOJA.

3ananue:

1 3amucaTh TEXHHYECKUE JaHHBIC TpaHChopMaTopa (HOMHHAIBHYIO MOIIHOCTh, HAMPSDKEHUE
MEPBUYHON U BTOPUYHOH OOMOTOK;

2.0HPC,Z[GJII/ITB HOMHWHAJIBHBIC TOKH, TPOTCKAOIINC B OGMOTKaX.
KpaTkue TeopeTnyeckue cBeJIeHUs:

[Tpu xomoctom xoxe TpaHchopMaTopa TOK BO BTOpu4HOU 1enu | xx = 0, a TOK B mepBUYHON
uenu | 1o He mpeBbimaeT 4-7% HOMUHAIBHOTO ToKa TpaHchopmaTopa | | yoy. [lOdTOMY maneHue
HaIMpsDKCHUS BO BTOPUYHOM OOMOTKE paBHO HYIIO, a B NMEPBHYHOH BeChMa HE3HAYUTEIBHO U
KOd(pPUITUEHT TpaHCPOPMAIIUU MOXKET OBITh ONPEACTCH KaK OTHOINCHHE BBHICIIETO HAIMPSHKCHHS K
HUBIIEMY, TIPH XOJIOCTOM XOJI€.

[IpeneOperass mpu XOJIOCTOM XOJ€ HUYTOXHBIMH TOTEPSIMA B MEAHM TMEPBUYHONW OOMOTKH
MO>XHO CUMTaTh, YTO MOIIHOCTb Py, ompenensiemas mo Mnoka3aHusiM BaTTMETPa, paBHA MOIIHOCTH
MOTeph B CTAJIM TpaHcopMaTopa OT THCTepe3nca U BUXPEBBIX TOKOB Pyy = P¢y.

Mo1HOCTh MOTEPh B CTAU OCTAETCA MPUMEPHO OAMHAKOBOW KaK IMPH XOJIOCTOM XOJE, TaK U
npu pabote TpaHchopmaropa Mol Harpy3Kou.

OmpIT  KOPOTKOTO  3aMbIKaHMsSI TpaHcopMmaropa MPOU3BOAUTCA TMPH  MOHWKECHHOM
HanpspkeHUH B nepBUYHON 1enu U k. BennunHa 3T0oro HanpspkeHus J0DKHA ObITh TaKOM, 4TOOBI
IpH KOPOTKOM 3aMBIKAHWH BO BTOPHYHOM IIETIH 110 00EUM 0OMOTKaM MPOTEKaIH ObI HOMHHAIBHBIC
Toku. OHa He JI0JKHA NpeBbIaTh 4-6% HOMUHANBHOTO HaNpsHKEHUS Uyoyi. [Io0aTOMY MarauTHbIi
MOTOK, NMPONOPIHOHAIBHBIN MOABOIUMOMY HANpPsHKEHHIO, OyAeT OYeHb Maj M MOTEpsIMU B CTAIIU
MOHO mpeHebpedb. C apyroit ctopoHsl, Tak kKak U x=0 u P >x = 0, MOXXHO CUHTATh,
9TO BCS MOABOJAMMAS K TpaHCPOPMATOPY MOIMHOCTH P k(110 mMOKa3aHWIO BaTTMETpa B MEPBUYHOU
IIENHU) pacxoayeTcss Ha HarpeB o0enx 0oOMOTOK. JIpyruMu CJIOBaMH, MOUIHOCTh HPH OIBITHOM
KOPOTKOM 3aMbIKaHUU J0JKHA OBITh paBHA MOLHOCTH IOTEPh B MU 00enX 0OMOTOK.

[Ipu KOHCTPYHpPOBAHHH TPaHC(HOPMATOPOB CONMPOTUBIICHUS OOMOTOK BBIOMPAIOT TakK, YTOOBI
00e 0OMOTKM HarpeBaliich OJIMHAKOBO. [Ipy 3TOM yCTIOBUY TOTEPU B MEH PACIPENCISIFOTCS MEXKTY
00MOTKaMH TTOPOBHY

Iopsiiok BHINOJHEHUS] PAGOTHI:
1. CobpaTh cxeMy [J1s OIBITa XOJIOCTOTO X0/a (pHC. | HHCTPYKUIUH).
2. Cobpatb cxeMy JUIs OIbITa XOJIOCTOro xo/a (puc. 1 MHCTPYKUUH).

3. Ilocne mpoBepKH CXeMbl MPENoAaBaTelIeM, BKIIOUUTh €€ B CETh U 3allMCcaTh MOKA3aHUS
npubopos B Tadm. 1

Tabmumna 1.
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Msmepeno Beruuciieno

Px, Br |1x ,A U1,B Uz, B K:U1/U2 |x :|1x/|1H0M

4. CoOpath cXeMy KOPOTKOTO 3aMbIKaHUs1. VI3MepUTh MOKa3aHMsI ¥ 3aMUCaTh MTOKa3aHUs
npuOOpoB B TAdIUILY 2.

Tabmuna 2.

N3mepeno Berancneno

Uik, B lo, A Po, Bt Uk % = U1/ Ujom

5. CoOpatb cxeMy UIsl CHATHUSI BHEIIHEH XapaKTepUCTUKU TpaHchopmaTopa, (puc 3).
M3mepeHHbIe TaHHbIE 3aHECTH B Tabnuiy 3.

Tabmuma 3.

Harpyska B % N3mepeno Beruucneno

oT HomMuHaneHOU | U,B | 11,A | P1,Br | U2,B | I,,A | Py, 1] =P2/P4
Bt

30%

50%

100%

6. [lo naHHBIM ONBITOB XOJOCTOIO X0/a, KOPOTKOI'O 3aMbIKaHWSI U HOMUHAJIBHON MOIIHOCTU
OIpPeEINTD K.I1.JI. TpaHchopMmaropa.

7. Ilo maHHBIM Ta0J.3 TTOCTPOUTH XaPaKTEPUCTUKY 3aBUCHMOCTH K.II.JI. TpaHchopMmaropa OT
toka Harpy3ku M = f(l2). [Toctpoenue kpuBoit Hauath ¢ xosmocroro xonaa (1,=0)

KoHTposibHbIE BONPOCHI:

- Kaxk yctpoen ogHodasHblil Tpancgopmarop?

- Ot gero 3aBucar 3J]C oomMoTok Tpancdopmaropa?
- Yrto Ha3pIBalOT KOd(unieHTOM Tpanchopmarum?

- UTto Ha3bIBAIOT BHEIIHEH XapaKTepUCTUKON TpaHchopMaTopa U Kak ee MOTydUuTh?
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- Kakue motepn MOmHOCTH HMEIOTCA B TpaHC(HOPMATOPE M KaK UX ONPEACITHTH ONBITHBIM
nyrem?

- Kak onpenenuts k.11.11. Tpancgopmaropa?
®opma npecTABJIEHAS pe3yJibTaTa:

CBOCBPECMCHHO U IMPAaBUJIbHO BBIITOJIHCHHBIC pvaéTBI, 3alTa U OTBETEI HA BOITPOCHI.

Kpurepuu onenku:

—«OTINMYHO» - TEOPETHUYECKOE U MPAKTUYECKOE COJIEPKaHUE TEMbl OCBOSHO IOJIHOCTEIO, Oe3
po6esnoB, yMeHus copMUPOBaHbI, BCE MPEAYCMOTPEHHbIE TEeMOW ydeOHbIE 3a/laHUs BBIOIHEHBI,
Ka4yCCTBO HMX BBIITOJTHCHHUA OICHCHO BBICOKO.

—«XO0poILo» - TEOPETUYECKOE U MPAKTUUYECKOE COAEPKaHUE TEMbI OCBOEHO IMOJHOCTBIO, 0€3
npo0OesoB, HEKOTOpble yYMEHMsS C(HOPMHUPOBAHBI HEIOCTAaTOYHO, BCE MPEIyCMOTPEHHBbIE TEMOMN
y‘-I€6HI>Ie 3aJaHu A BBINOJHCHBI, HCKOTOPLIC BU/IbI 3a11aH1/1171 BBITIOJIHEHEI C OIIMOKaMH.

—«Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE U IMPAKTMUECKOE COJEep>KaHHWE TEMbl OCBOEHO
YaCTUYHO, HO MPOOENbl HE HOCSAT CYIIECTBEHHOTO Xapakrepa, HeoOXoJuMble YMEHHsS paboThl ¢
OCBOCHHBIM MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JaHUH BBIITOJIHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHU I COEpIKaT OIIMOKH.

—«HeynoBIeTBOPUTENBHO» - TEOPETUUYECKOE M MPAKTUYECKOE COACPKAaHUE TEMBl HE
OCBOEHO, HE0OXOAMMbIE YMEHHUs He C(OPMHUPOBAHBI, BHIOJIHEHHbIE YU€OHbIE 3a/laHUsl COJEpIKaT
rpyoble OIMOKH.

Tema 1.8. DiekTpryeckue MalIMHbI IlePpeMEeHHOT0 TOKA .
IIpakTHyeckas padora 5. OnpeneneHue napaMeTpoB aCHHXPOHHOIO IBUTATEIS.

Ileab padoTbl: HAYYUTHCS PACCUMTHIBATH TAPAMETPbl ACHHXPOHHOTO JBUTATEIIS. .

Bobinosnus padory, Bol Oynere:
Ymemo:

Y01.2 ananu3upoBars 3a7auy U/Uiv NpoodaeMy U BbIICIATH €€ COCTaBHbIC YacTH;

VY01.6 onpenenuTs HEOOXOAUMBIE PECYPCHI;

¥02.2 onpenensats HEOOX0AUMbIE UCTOYHUKU HH(pOPMAIIUY;

Y02.5 BeIAenaATs HauboJiee 3HAYMMOE B TIepeuHe HH(POpMaIIHK;

¥02.6 onieHUBaTh NPAKTUYECKYIO0 3HAYMMOCTb PE3YJILTATOB IIOMCKA,

VY03.2 npuMeHATh COBPEMEHHYIO HayUHYIO TPOPECCUOHAIIBHYIO TEPMHHOJIOTHUIO;

Y04.5 ucnonp3oBaTh KOMMYHUKAITHOHHBIE HABBIKU IPH PAaO0OTE B KOMaHE IS YCIICIIHOM
paboThI HaJ] TPYNIIOBBIM PELICHHEM POOIeM;

Y04.8 a¢ddexruBHO paboTaTh B KOMaAH/IE;

V1. nonb30BaThCs U3MEPUTENBHBIMU PUOOpAMHU;

V2. u3MepsaTh mapaMeTphl AIEKTPUUECKUX Iernei anekrpoodopynoBanus JJCM;

V3. npou3BoAUTH OJO0P ITEMEHTOB IEKTPUUECKUX LIETMEH U AIEKTPOHHBIX CXEM;

V4. cobmonate Mepbl 6€30MTaCHOCTH MPU pabOTe C IIEKTPOOOOPYIOBAHUEM H
AJIEKTPUYECKUMU UHCTPYMEHTAMU;

MarepuajibHoe obecnedeHue:

MCETOUYCCKUC YKA3aHUA, UHAUBUAYAJIbHBIC 3a/JaHH, CIIPABOYHBIC Ta6J'II/II_U:I.

3aganue:
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1. PacumdpoBaTh MapKy ABUTATEIIS.

2. OnpenenuTh €ro HOMUHAJIBHBIC MTAPAMETPHI 110 CIIPABOYHOM TabnHIIe.
3. OnpenenuTh pacyETHBIC 3HAYCHUS

Kpatkue TeopeTHyeckue cBe/1e HUS :

Jis  pemeHust 3agaydl HEOOXOAMMO 3HATh 3aBUCHMOCTh MEXIYy YacTOTOW BpAIICH s
MarHUTHOTO IOJIA CTaTopa (CHMHXPOHHAs YacTOTa BPAIUEHUs) My M YacCTOTOM BpalIeHHS poTopa
JBUraTens Ny.

YacroTa BpallleHUsi MATHUTHOTO TIOJISI CTaTOpa N 3aBUCUT OT YKCIIA Map MOJKOCOB JBUTATEINS
p, Ha KOTOPOE CKOHCTPYHPOBaHA OOMOTKA CTAaTOpa, M OT YaCTOThI TOKa Tpex(da3Hoi cucremsl f.

60 - f
ny = ——

P

Yacrora Toka B 1ienu (nmpomsinuieHHast yacrora) f = 50 I'u. Torma ¢opmyna mpumer Buz:

60-50 3000
fny = =
Fo

o6 /MHuH

W3 Qopmynbl ciemayer, dYTO TpH JTFOOOH MEXaHWYECKOH Harpyske, KOTOPYO MOXKET
MPEOJIONETh ABUTATENb, CHHXPOHHAS YacTOTa Ny OCTAeTCsS HEM3MEHHOM, TaK KaK 3aBUCUT TOJIBKO OT
KOHCTPYKIIUM OOMOTKH CTaropa, T. €. OT YKClia map mojrocoB. YacToTa BpaieHUs My CBs3aHa C
9JacTOTOW BpAICHUS Ny XapaKTePUCTHKOW JIBUTATENS, KOTOpAsk Ha3bIBACTCS CKOIBKEHUEM S:

s:¥—rn: =n, -1 -3

Cronpxenue S usmensiercst ot 0,01 mo 0,06, wim ot 1 g0 6 %, Bo3pacTas C yBEIUUYECHH EM
Harpy3ku nBurarens. [loaToMy yacToTa BpallieHHsi POTOpa BCETAAa MEHbBINE YacTOTHI BPAILCHUS
MarHUTHOTO ToJis cTaropa aBurarens. C poOCTOM Harpy3Kd ABUTATENsl 4acTOTa BpaleHUS MNp
HEMHOTO YMEHBIIIACTCS, YTO M IPUBOIAMT K POCTY CKOJImKEHHS S. M3-3a Takoro HepaBeHCTBA Np<ng
JIBUTATENh HA3bIBACTCS aCHHXPOHHBIM. J[JIs1 HY>K TPOU3BOACTBA IJIEKTPOJBUTATEITN BBITYCKAOTCS
C pazHON KOHCTpYKIIMEH OOMOTOK CTaTropa, 4TO CO3/IaeT pa3HOe YUCIO Map MOJICOB P H,
CIIeJIOBATENIbHO, pa3Hble 3HAYCHHS YacTOThl BpameHus Np. ClieayeT MMeTh B BHY, YTO IIPH
W3MEHECHHUU YHCIIa TIap MOJTIOCOB P YacTOTa BPAIICHUS N U3MEHSIETCS] CKAYKO0Opas3Ho.

P 1 2 3 4 5 6

M, 3000 1500 1000 750 600 500
00/MuH

B Tabnune mnpuBeneHbl 3HAYEHUs MM, COOTBETCTBYIOIME YHCIaM M[ap IOJKCOB P,
ONpPEIEIIEMBbIM KOHCTPYKIMEH OOMOTKU CTaTopa.

Cnez[yeT HUMCTb B BUAY, YTO CHHXPOHHYIO YaCTOTY BpalllCHUA ABUTATCIIA MOXKXHO OIIPCACIIUTD
u 0e3 BBIYMCJICHHUS, & 3Has TOJIBKO YAaCTOTY BpalICHUsSA poTopa Nz, KOTOpast MO BEIMYHWHE Onm3Ka K
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Heil. Ecu, nanpumep, Np=2930 o6/MuH. TO Onrkaiinas U3 yKa3aHHOTO Psijia CHHXPOHHBIX 4acTOT
BpAIICHUSI MOKET OBITH TOJIBKO Ny = 3000 06/MuH wmu uist Ny = 490 00/MUH CHHXPOHHAS YacTOTa
BpaleHus asurarens oyaer m = 500 o6/mMuH u T. 1.

[To 4ncmy MOMIOCOB ABUTATENST MOXKHO OMPEICTUTh CHHXPOHHYIO YacTOTY BpameHus Ny. Ecim,
HalpuMep, YUCJIO MOJIIOCOB IIECTh, TO YMCJIO Map MOJIOCOB B JBa pa3a MeHbIE, T. €. P =3. Ilo
dopmyne mis Ny Haiiaem ee BenuuunHy Ny = 3000/p, Ho p = 3. Torma Ny = 3000/3 = 1000 06/MuH.

PazbepeM HeckoIBKO (OpMyYII, KOTOpBIE HY>KHO MPUMEHSTh MIPU PELICHUH 3a/a4.

1. MomenT Bpamenusi M, usmepsieMbiii B H-M, onpenensiercs o gopmysne:

9,55 - P,

s

M

rae P, — nmosie3nasgs MonmHocTh Ha Baly ABUTaTens, KBT;
Ny — YacToTa BpalleHUs poTopa, 00./MUH.

[Tpu HOMUHATEHOM PEXUME OCHOBHBIC TTapaMeTpbl 0003HAYAFOTCS: Myuoy ; Prom = P2rou » Mion

=N 2n0m -

1. Tlone3Hast MOUHOCTh Ha Baly JBUTATENS
P=+/3-U,-1.-n-cosg,Bt

rae Uy, |7 — nuHeliHbIe 3HaueHUs HAaPSHKEHUS U TOKa,
n — KIIJI aBurarenst B OTHOCUTENbHBIX UHUIIAX;
COS @ — KOA(PUIIMEHT MOIIHOCTU JBUTATEISL.

U3 310i1 hopMyibl MOKHO ONIPEAETUTh TMHEHHBIN TOK

2. KIIJ nsurareins
B B = F
=g "h=7

rae P1—wmoumocTs, norpebdiseMast IBUraTesieM u3 cetu, KBT.

IHopsinok BbINMOJIHE HUSA PAadOTHI:

ACHHXpOHHLIfI ABUTATCIIb HUMCCT CIICAYIOIIMC TCXHUYCCKUC HOAHHBIC IJIA pa60TBI B
HOMHWHAJIbHOM PCIKUME:

Parom = 3 KBT; Uiy =380 B; Moy = 2880 00/MHH ; Nyon = 0.85
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cosS ¢ = 0.88; uncio morocoB 2p = 2

Onpenenuth. 1) HOMHUHAIBHOE CKOIBXKEHHUE Syom 2) MOIMHOCTH Piyoy , MOTPEOIsiEMYFO
JIBUTATEJIEM U3 CETH; 3) HOMUHAIBHBIN TOK |40y ; 4) HOMUHATBHBI MOMEHT BpaIieHUsI Myoy.

Pemenue.

1. YtoObl HAUTH Syoy HYKHO 3HATh M U N 240y . 1I0ATOMY HpenBapUTENBHO OIMpPEACTUM
CHHXPOHHYIO 4aCTOTy BpameHust N 1pH N 2u0u = 2880 06/MuH. brnmxaiimas cHHXpOHHAs 4acToTa
BpameHus N = 3000 06/mMuH. Takol ke pe3ysbTaT MOJIYYUM, €CIIA BOCIIONb3yeMcst (OpMYJIOH st
ng.

Yucio momrocos - 2. CrenoBaTenbHo, yrcio nap mnoirocos p =1. Torma np = 3000/p= 3000/1
= 3000 06/MuH.

BerancnmM 3HaueHre HOMHHAITEHOTO CKOJIBKEHU S

(M, — Mauge) (3000 — 28000 120
Fxon m, 3000 3000

il

3Has MOIMHOCTD HA BANY P 240y M K IBUTATEIS Tyon, HAHEM
MOIIHOCTBP | 110y, KOTOPYIO TTOTPEOISET ABUTATENH U3 CETH TPU HOMUHAIbHOM HAIPY3Ke:

PF:‘{: PF:‘{: 3
=—=P 4 ,=—= = 3.35xB
:I?EEHI PE:?’H. EoMl WE:H 0.85 KOT

2. HOMUHANBHBIN TOK lyoy1, TOTPEONSIEMBIN JABUTATEIIEM W3 CETH, ONPEACTUM, HCIOIB3Ys
dopmyIty A TOKa
oz 2-10°

I =l == =— =614
“Elye,,, 08 Pyoy  L75-IE0-D.ESD.EE

3. Haiizem 3HaueHHEe HOMHHAJIBHOIO MOMEHTa Myoy, KOTOPBIH pa3BHBAET NBUTATENb IPU
cBoei padore:

u 9550 oy _ 95503 _
e T e 2880 T

®opma npecTaBIeHUS pe3yabTaTa:

CBOCBpCMCHHO " IMPaBUJIbHO BBIITOJIHCHHBIC paC‘IéTbI.

Kpurepuu onenku:
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—«OTINYHO» - TEOPETHUECKOE U MPAKTUYECKOE COJIEpKaHUE TEMbI OCBOSHO IOJTHOCTHIO, 0€3
npo6esnoB, yMeHus cpopMUPOBAHBI, BCE MPEAYCMOTPEHHbBIE TEMOW yueOHbIE 3a/IJaHUS BBIIOIHEHBI,
KaueCTBO X BBHITTOJIHEHUS OLIEHEHO BBICOKO.

—«XO0poI11I0» - TEOPETUUECKOE U MPAKTUUYECKOE COAEpKaHUE TEeMbl OCBOEHO IMOJHOCTHIO, 0e3
npoOesoB, HEKOTOphIE yMEHHsS C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOM
y4eOHBIE 3aJaHNS BBITTOJIHEHBI, HEKOTOPBIE BHU/IBI 33JaHUI BBITTOJIHEHBI C ONMOKaMHU.

—«Y IOBJIETBOPUTEIIHO» - TEOPETUUYECKOE U IPAKTHMYECKOE COJEp)KaHHWE TEMbl OCBOEHO
YaCTUYHO, HO MPOOENsl HE HOCST CYIMIECTBEHHOTO Xapakrepa, HeoOXOJuMbIe YMEHHS PabdOThI €
OCBOCHHBIM MAaTepHAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO NMPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 3aaHUI BBHITOJIHEHO, HEKOTOPBIEC U3 BBIIIOJHEHHBIX 33JaHUN COJIEPKAT OLIMOKH.

—«HeynoBneTBOPUTENIBHO» - TEOPETUYECKOE M IPAKTUYECKOE COJACp)KAaHHE TEMbl  HE
OCBOEHO, HEOOXOJMMbIE YMEHUsI He C(OPMHUPOBAHBI, BHINOJIHEHHBIEC yUeOHbBIE 33/IaHUs COJECpPIKAT
rpyOble OLMOKH.

CamocrositesibHasi padora: PacuernHas pabora: «Pacder mnapaMeTpoB acHHXPOHHOTO
nsurarens». OnpeneneHue MnapaMeTpoB ACHHXPOHHOIO 3JIEKTPOJBHUIATENs MO HOMHUHAJIBHBIM
JTAHHBIM.

Tema 1.9.91eKkTpryecKHe MalIMHbBI MOCTOSTHHOTO TOKA

IIpakTHyeckas padora Ne 6. PacueT mapamMeTpoB ABUraTe el HOCTOSIHHOIO TOKA C
00MOTKOI1 MapaJi1eIbHOTO BO30YKAe HUS

He.]]b: HAaYIUTHCS ONPCACIIATE TapaMETpPbl JABUT aTenel MOCTOSHHOTO TOKa

Bobinosnus padory, Bol Oynere:

ymemp:

Y01.2 ananu3upoBaTh 339y W/WJIH TPOOJIEMY U BBIJICISTH €€ COCTABHBIC YaCTH;

Y01.6 onpenenuTh HEOOXOAUMBIE PECYPCHI;

¥02.2 onpenensaTb HEOOX0AUMbIE HCTOYHUKH HH(POPMAIIHH;

VY02.5 BeimensaTs Hanbosiee 3HaYMMOe B IepeyHe HHGOpMaIIHy;

¥02.6 oneHuBaTh MPAKTUYECKYIO 3HAYMMOCTb PE3yJIbTaTOB MOMCKA;

VY03.2 npuMeHSTh COBPEMEHHYIO HayYHYIO TPO(PECCHOHAIBHYIO TEPMHUHOJIOTHIO;

MarepuajbHoe obecrnievyeHnue:

- METOAMYECKUE YKa3aHUS, HHINBUIyaIbHbIC 3aJaHUS

3aganue:

1. OnpenenuTh TOKK B 0OMOTKaX, MoJie3Hyr0 MouHocTh; DJC nBuraremns

Kpatkue TeopeTudeckue cBeJeHUst

Jis pemeHus: 3a7ad HEOOXOIMMO 3HATh YCTPOMCTBO, MPUHLMI JEHCTBHS T€HEPATOPOB U
JBUTATENIEl TOCTOSIHHOTO TOKa C NapajjielIbHBIM BO30YXKAECHHEM, (HOPMYJbl, OINpeAeNsIone
mapameTpsl Takux ManmH. Hcmons3ys pucynku 10, 11 , pazbepem ocCHOBHBIE (HOPMYIIBI,
HEOOXOIMMBIE JIJIsl PEILICHHS 3a/1a4.

I'enepaTtop ¢ napamielsHBIM Bo30ykaeHneM (puc 10).

1. 9J1C, nHaBonumas B 0OOMOTKE SIKOPS,

E=U+ |5{R5{—>U =FE - |5{R5{,

rne U — HanpsbkeHue Ha 3aKUMax reHeparopa, B;

ls— TOK siKOpsL, A;

Rg— comnpoTtuBiienne oOMOTKH sikopsi, OM.

2. Toxu:

sikopst g = (E-U)/ Ry
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Bo30yxkenus lg=U/Rp
rae Rgp — conpoTuBieHne 0OMOTKU BO30OyxkaeHus. Om;
Harpy3ku | = lg— Ip.
1. Tlonme3Hast MOIIHOCTB, OTHaBaeMas reneparopom: Pr = UJI.
2. Moumocts Pi, 3aTpadeHHas epBUYHBIM JBUTATEJIEM Ha BpallleHHE SKOPs TeHepaTopa
(motpebiisieMasi TeHEpaTOPOM MOIIHOCTE), ornpenensercs u3 opmynasr KIIJ renepatopa
n= Pz/P1—>P1 = Pz/T].

R A,
Jfmomea MO,
Bordymwienun do%ynd:uaun
7,
t!’ Wemny T z 7 Wemay
C o 23 /. {
7T g, E £
o v b *
Fd
oo, f
— 0,&.. ‘o
L— emavnuK nUManua
Puc. 10 | Puc. 1 |

Iopsiiok BbINOJIHE HUSI PAOOTHI

1. Texylmii KOHTPOJb -TECTOBBIM KOHTPOJIb IO TEME

2. Pemenne 3amaun

Xoxa padoThi:

JlBurarens ¢ mapajuieIbHBIM BO30y:KaeHueM (puc. 11).

1. [TpotuBoDIC, HaBoarMasi B 0OOMOTKE SIKOPSI

E=U-I,R, >U=E+I1,R,,

rae U — HanpshkeHNe HCTOYHUKA DIIEKTPUUYECKON SHEPTUH, TUTAIOIEr0 0OMOTKY sikops, B;
|7 — TOK siKOpS, A;

Rp — conpoTtuBieHue oOMOTKU AKOps., OM

2. Tox Harpysku l=1,+1,
3. Tox BO3Oyxnenus | _Y ,
B RB
rae Rz — comporuBienne oOMOTKH BO30YyxaeHus, Om.

4. Tox sikopst |, = U-t

A
5. MonmocTs, notpedisgemas IBUraTeleM OT HCTOYHUKA dJIeKTprudeckoi sHeprun P, =U - |
6. Ilonesnyto MmommHocTh P, Ha Baly JBUrarens onpeaeistor u3 gopmyast KITJT

n= % —>P,=nh
Pl
955-P,
2

r7e N — 9acToTa BpaIlIeHUs SIKOps., 00/MUH

JlBuraTtens IMOCTOSHHOTO TOKAa C IMapajule]IbHBIM BO3OYKICHHEM TIIOJKIIOYEH K CETH C
Hanpspkennem U = 220 B (puc. 11). [lonesnas mommocTs Ha Baixy P2 = 10xBr, yacrora BpameHus
skopst n = 2400 o6/mun, KI1J] aurarens n = 80 %.

Onpenenuth: 1) Bpamaonmii MOMEHT M, KOTOPBIH pa3BHBAET JIBUTATENb; 2) MOABEACHHYIO
MoumHocTh P1; 3) Tok |, moTrpebisiemblii ABurateneM U3 cetd; 4) cymMMapHble IMOTepU
MOIIHOCTH B JBHTaTene » P.

Pemenne.

Omnpenensiem:1 .MOMEHT  BpalleHUs, KOTOPBIA pPa3BUBAeT JIBUTATENb IpPH JaHHOU
MOIIHOCTH Ha BaJly U 4aCTOTE BPALICHHS

7. MOMEHT BpallleHUs JBUTATENS )f =
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955-P, 95510

M =3979H - m
n 2400
2. MOIIHOCTb, MTOTPEOIIEMYIO0 ABUTATEIIEM U3 CETH
n:i—> P :&=E:12,5KBm
P n 08
3. TOK, TOTPeOIAEMBIil ABUTATEIIEM U3 CETH
P =U-1->I =ﬂ=m=45,45A
U 220

4. cyMMapHYyI0 MOIIHOCTb MTOTEPh
> P=P -P,=125-10=25«Bm
®opma npeacTaBjeHUs pe3yJbTaTa: CBOEBPEMEHHO U MPaBUIILHO BBIIIOJHEHHBIE PACUETHI.

Kpurepuu ouenku:

—«OTIUYHOY» - TEOPETUUECKOE U MPAKTHIECKOE COJAEPKaHHE TEMbI OCBOCHO MOITHOCTHIO, 63
po0eIoB, yMeHHs CHOPMUPOBAHEI, BCE TIPEITYyCMOTPCHHBIC TEMOW ydeOHBIC 3aJaHWs BBITIOIHECHEI,
Ka4eCTBO MX BBIMIOJHEHUS OIIEHEHO BBICOKO.

—«XO0poIo» - TEOPETHUYECKOE U MPAKTUUYECKOE COJCp’KAaHUE TEeMbl OCBOEHO IOJHOCTHIO, Oe3
po0esoB, HEKOTOpPhIE yMEHHS C(OPMHUPOBAHBI HEJIOCTATOYHO, BCE IMPEAYCMOTPEHHBIE TEMOMN
ydeOHbIe 3aJaHuUs BBITIOJIHEHBI, HEKOTOPHIE BU/IbI 3aJaHU BBIMOTHEHBI C OIIMOKaAMH.

—«Y IOBJIETBOPUTEIIEHO» - TEOPETHYECKOE W TIPAKTHUECKOE COJEep)KaHWE TEMBbl OCBOCHO
YaCTUYHO, HO MPOOENbl HE HOCSAT CYIIECTBEHHOTO Xapakrepa, HEOOXOAMMBIC YMEHHS PabOThI C
OCBOCHHBIM MAaTepUajIOM B OCHOBHOM C(OPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 3aaHUI BBITOJIHEHO, HEKOTOPBIC U3 BBITIOJHEHHBIX 33IaHUN COJIEPKAT OIIMOKH.

—«HeynoBiaeTBOPUTENBHO» - TEOPETUUECKOEe W MPAKTHYECKOE COJCpKaHHEe TEeMbl  HE
OCBOCHO, HEOOXOIMMbIE YMEHHS HE C(OPMHPOBAHBI, BBHIITOTHECHHBIC YIeOHBIC 3aIaHUS COACPIKAT
rpyobIe OIMOKH.

Tema 1.10 OcHOBBI 3JIeKTPONPHBOAA

JlabopaTopHas padora 8. COopka cxeMbl peJieHHO-KOHTAKTHOI'0 YNIPABJICHUSI ACHHXPOHHBIM
ABHUTaTeJeM

Heap padoThi: M3ydeHUE CXEMbl HEPEBEPCUBHOIO YIPABICHHUS ACHHXPOHHOIO JIBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM.

Boinosanus padory, Bl Oyaere:
ymembo:
¥02.2 onpenensaTb HEOOX0AUMbIE HCTOYHUKU MH(pOpMAIIHH;
VY02.5 BeiensaTs Hanbosiee 3HaUMMOe B IepeyHe HHGOpMaIiy;
V02.6 oieHMBaTh MPAKTUYECKYK) 3HAYMMOCTh PE3YJIbTaTOB MOMCKA;
VY03.2 npuMeHSTh COBPEMEHHYIO HaydHYIO0 TPOECCHOHAIBHYIO TEPMUHOJIOTHIO;
Y04.5 ncnonb3oBaTh KOMMYHHUKAIIMOHHBIE HABBIKU ITPU padb0OTE B KOMAHJE ISl YCIEIHON
paboThI HAJ TPYIIIOBBIM PEIICHUEM TTPo0IeMm;
Y04.8 s¢ppextuBHO paboTaTh B KOMaH/E;
V1. nonb30BaTkCcs U3MEPUTENBHBIMU IPUOOpaAMU;
VY2. u3mMepsTh mapameTphl AIEKTPUUSCKUX 1enei asekrpoodopynoanus JICM;
VY3, npou3BoANTE HOIO0P JIEMEHTOB JIEKTPUUYECKUX LIETIEH U JIEKTPOHHBIX CXEM;
V4. cobnronate Mepbl 6€30MMaCHOCTH IIPU paboTe C 3IEKTPOOOOPYIOBAHUEM U
JIEKTPUYECKUMHU UHCTPYMEHTaMH;
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MarepuajibHoe obecnedeHue:

METOJUYECKUE YKa3aHUS, HHCTPYKIHH K JabopaTopHOi padoTe, ABUTATENb, TPOBOIA.
3agaHue: U3y4uTh padOTy MPUHIUITHATHHON CXEMBI YITPABJICHUSI ACHHXPOHHBIM JIBUTATEIIEM.
Kpatkue TeopeTHyeckne cBeJIeHUs :

B cxemax peneiHO-KOHTAKTOPHOIO YIPaBJICHUs CIEAyeT pas3inyarb CHJIOBBIC LIEIH,
MUTAOIIME IEKTPOBUTATEIH, U MU YIPABJICHUS, MUTAOMecs JIMO0 HEOCPEICTBEHHO OT CETH,
1100 yepe3 MOHWKAIIMN TpaHchopMaTOp B MENISIX 0€30MaCHOCTH.

CymecTBylOT  [Ba  NPUHIUIHAIBGHO  Pa3NUYHBIX  CHocob0a  HadyepTaHUs  CXeM
aBTOMATHU3MPOBAHHOTO AJIEKTPOIPHUBOJIa — CBEPHYTHIE CXEMbI U Pa3BEpHYTHIE. B CBEpHYTHIX cxeMax
BCE anrmapaTthl U Y3JIbl, BXOJAIME B CXeMY, U300paKalOT TaK, KaK OHU (PAKTHYECKH PACTIOIOKEHBI
OTHOCUTEIBHO Jpyr apyra. Ha Ga3e 3THX CXeM COCTaBISIOT MOHTa)XHBIE CXeMbl. B pa3BepHYTHIX
CXeMax 2JIEMEHTHI almnapaToB U y3JI0B PACMOIOKEHbI MO MPUHIINITY TPUHAAIC)KHOCTH UX K TEM WU
WHBIM OTAETBHBIM IersM. CoeluHEHUsS OTACIBHBIX AJIEMEHTOB BBIMOJHSIOT TaK, YTOOBI OblLiIa
JIOCTUTHYTa MaKCUMaJIbHAs HAIISAHOCTh MPU UYTEHUU CXEM, a YHCJIO TIEPecedYeHHi ObLIO
MUHHUMAIBHBIM. B pa3BepHYTHIX cXeMax OTAETbHBIE 3JIEMEHTHI OJJHOTO M TOTO e ammapara MOTYT
BXOAWTh B pa3Hble LeNu cxeMbl. Hampumep, KOHTakThl TEIMJIOBBIX pEJIE BXOAAT B LEMH
VIIPABJICHUS, a HarpeBaTeIIbHBIEC 3JIEMEHTHl — B CHJIOBBIC IICTIH.

AnmapataMi W y3JlaMHd  CXEM PEJICHHO-KOHTAKTOPHOTO VIIPABJICHUS SBJAIOTCSA: pene,
KOHTAKTOPBI, YCUJIUTEIN, JaTYNKH, CHTHAIBHBIE YCTPOW CTBA, IYTEBbIE U KOHEYHBIEC BBIKIFOYATENH.
He cnemyer cmenmBaTth naTtuvk ¢ pene. JlaTdMK HEMOCPEACTBEHHO BOCIHPHUHUMAET BO3ACHCTBUE
¢du3rUeckoil BENWYUHBI (HAMPSHKEHUS, TaBJICHUS, TEMIIepaTyphl) U IpeoOpa3yeT 3TO BO3/ICHCTBHE B
CUTHAaJIBI, BBI3bIBAIONME paboTy pene. JlarunkamMmu MoOryT OBITH TepMomapbl, (OTOCOMPOTHUBIICHUS,
TepMucTOpbl. CHTHaNBI, BBIPaOATHIBAEMBIC ATYUKOM, OBIBAIOT ONTHYECKUE, MHEBMATHYECKUE,
MEXaHUUYECKUE U, HAKOHELL, JIEKTPUYECKUE, KOTOPbIE IMPOKO IIPUMEHSIOTCS B aBTOMAaTHKE.

Pene ornuuaercda oT maTuMKa TeM, 4TO CpabaThIBae€T IpPH CTPOrO OMPEICIEHHOM 3HAUEHHUU
BXO/IHOM (M3MYECKOM BETMUMHBI U 3aMBIKACT JTMOO0 pa3MbIKaeT HEMOCPEACTBEHHO MIM KOCBEHHO Ty HIIH
UHYIO 1enb. Pere ObIBaIOT TEMIOBBIE, MEXaHUYECKUE, THEBMATUYECKUE U 3JIEKTPUUYECKHE; TOCIEIHNE
cpabaTbIBalOT OT BO3JEHCTBUS JIEKTPUUYECKUX BEIUMYMH. Pene MapkupyroT nBymsi OykBaMu: mepBast
OykBa P o3Hawaer pene, a BTOpas MOKa3blBaeT e€ro HazHadeHue wiu Tun. Hanpumep, PM — pene
toxka, PH — pene nanpsoxkenusa, PP — momuoctu, PY — ykaszarensnoe, PT — tennoBoe u

T.1.

OCHOBHBIMU TMPUHIHUIAMU ABTOMATHU3AIUM YIIPABJICHUS AJIEKTPONPUBOJIAMHU SIBJISIFOTCS: Q)
yrpaBjeHue B GyHKIUHU BPEMEHH, T. €. BHIIIOTHEHHUE MOCIEIYIONIeH orepaluy yepes onpeeieHHOe
BpeMsl TIOCIIE TIpenblayliei; 0) B (QYHKIUM CKOpPOCTH; B) B (YHKIMH TOKa B OOMOTKax
JIBUTATENS; T) B (QOYHKIHM TPOUJICHHOTO MYTH.

B cxemax ympaBieHUss B (YHKIMH BPEMEHH NPHMEHSIOT Pa3IMYHbIC pelie BPEMEHU: a)
MEXaHUYECKHe, HapUMepP MasSTHUKOBBIC, JCHCTBYIONIME HE3aBUCUMO OT 3HAYCHHS TOKa B OOMOTKaX
neurarensi. CpabaTbiBaHUE TaKUX pesie MPOUCXOIUT JIMOO OT MEXaHUUYECKOTO BO3/ICHCTBHS HA HUX
MIPHU MIEPEMEIICHU U SIKOPSI KOHTAKTOpa (MPUCTPOEHHBIE), TMO0 TPH MUTAHUU OOMOTKH COOCTBEHHOTO
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AJIEKTPOMArHuTa; 0) 3JEeKTPOMAarHUTHBIE, KOTOPBIE MO PsAAY MPUYUH TPEOYIOT B LENU yIPaBICHUS
MMOCTOSTHHOTO 3HA4YEHUs TOKA.

KOHTaKTOpBI SBJISAOTCS 2JEKTPOMArHUTHBIMHU allllapaTaMy JUIsl IUCTaH IUOHHOTO BKIFOUEHUA U
OTKJTIOUEHUS AJIEKTpoABUTaTeNel U MapkupyroTces OykBamu KJI. IIpu Hanmunu B cxeMe HECKOIBKUX
KOHTaKTOPOB, BHIMOJIHSIOIMX pa3InyHbIe OTepalliy, cieBa K OykBeHHoMy o0o3Hauenuto KJI mpunu-
CBIBAIOT NOpPAAKOBBIM HoMep. KaTylka KOHTakTOpa MOMKET HMMETh OJAMH, J1Ba, TpU U Ooiee
KOHTaKTOB, IPUYEM HEKOTOPbIE W3 HUX HAXOIATCS B CHJIOBBIX LENAX, JAPYyIHEe — B ILEIX
ynpaBieHusa. Kaxaplii KOHTAakT MoiydaeT TO k€ OyKBEeHHO-IHM(POBOE 00O3HAYEHHE, UYTO M €ro
KaTynka. Bce KOHTakThl M300pakalOT Ha CXeMax B TaK Ha3bIBAEMOM HOPMAaJIbHOM IOJO0XKEHUH,
COOTBETCTBYIOLIEM OTCYTCTBHIO TOKa B OOMOTKE MJIM OTCYTCTBHIO MEXaHHWYECKOTO BO3JAEHCTBUS Ha
KOHTAaKT.

[Ipu HeoOXoAMMOCTH TMyCKa M OCTaHOBA JIBUTATENsl U3 HECKOJIBKHX MECT MYCKOBBIE KHOIKHU
BKJIIOYAIOT NapajuleIbHO, a KHONKM OCTaHOBa MocjenoBareabHO. CHUTHaJIbHBIE JaMIbl MOIYT
BKITIOUYAThCS Ha 3KUTAaHWE WIIM moracaHue. Takue jaMiibl 00o3HaudaroT Ha cxemax OykBamu JIC.

JIy1st cocTaBIIeHUsI M YTCHUS Pa3BEPHYTHIX CXEM PEIICHHO-KOHTAKTOPHOTO YITIPABJICHHS CIICTyeT
YCBOUTH OOUMI TPUHIMI TOCTPOSHUS WX W TPUHATYIO MapKUpPOBKY. Bce srieMeHTHI
COOTBETCTBYIOIMX aapaTroB U Y3IIOB, BXOJSIIMX B I[EMU yIPaBJICHUS, JOKHBI 0003HAYATHCS TaK
e, KaK COOTBETCTBYIOIIME arnaparbl WU Y37kl CHJIOBBIX Ieneld. Eciiu B CHIIOBOH Iemu mMeeTcs
HCCKOJIBKO COBepIHeHHO OJNHAKOBBIX annapaTOB, BBIITOJIHAKOIIM X OIMHAKOBBIC q)yHKIII/II/I, TO ITOCJIC
OYKBEHHOTO O0O3HAuUEHHUs CIpaBa MPOCTABJISIOT MOPSIKOBBIA HoMep ammaparta. Hampuwmep,
TEIJIOBBIC peJie, BBIMOJHSIONME OAMHAKOBbIC (YHKIIMH, HO BKIIOYCHHBIC B pa3inyHbie (a3bl,
obo3nauaroT Tak: PT1, PT2.

Cxema HepesepcugHozo ynpasienus mpex@QasHbiM ACUHXPOHHBLIM JIeKMmpoosucamenem ¢

KOPOMKO3AMKHYMBIM POMOPOM.
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IIpu Brmouennn kHomku KHIT («Ilyck») katymka marHuTHOro myckarens KJI momydaer
nutanue no uenu: ¢aza C, 3amxuyras kHonka KHC («Ctom»), kHonka Kull, 3aMKkHYTBII
koHTakT PTI, Ha koTophlii Bo3neicTBylOT oba TemnoBbix pene PTI, xarymka KJI, myneBoit
npoBoja. Takum 00pa3oM, MarHUTHBIA IycKaTellb OKa3bIBae€TCsd BKIIOYEHHBIM Ha (azHoe
Hanpspkenue 220 B, 3amkayres ero koHTaktel KJI B cuiioBOi menu W aBuratesb M MOIyduT
nutanue. OMHOBPEMEHHO 3ambikaeTcsi Onok-koHTakT KJI, myHTupyronmii kaonky KuIl, kotopas
MOXkeT ObITh oTmymieHa. OcrtaHoB apuratens ocyectsisercs kHonkod KHC. Ilpu meperpyskax
cpabaThIBAIOT TEIJIOBBIC pejie, Pa3MbIKatOT cBoi KOHTakT PT1 B menu karymku KJI 1 MarHuTHBIN
nyckaTenp OTKIouaercs. s curHammzanuu paboTel aBuratens mnpeaycmorpena jamna JIC,
KoTopasi BKiIrodaercs Onok-koHTakroM KIJI. JInsg 3anmThl ceTH OT TOKOB KOPOTKOTO 3aMbIKaHMS
YCTAaHOBJICH aBTOMATHYECKUI BBIKIIOUATEIh BA.

ITopsinok BbINMOJHEHUS PadOTHI.

M3yduTh OCHOBHBIE TEOPETUUECKHE ITOJIOKEHHS.
BeruepTuTh CXeMy YIpaBICHHUSI ACHHXPOHHBIM JIBUTATEIICM.
N3yauth paboTy CXEMBI.

OTBETHTH Ha KOHTPOJIBHBIE BOIIPOCHI

PN

KOHTpOJ'IBHLIe BOIIPOCHI:

1. Tlepeunciuth pexuUMbl pabOTHI 3JeKTpojBUTaTeneii. JlaTh ompenencHue KaxIoMy
pPEXKUMY.

2. TlepeuncnuTh MYyCKOPETYIHPYIOLIE annapaTsl IS YIIPABICHHS AJIEKTPOIBUTATEISAMH, UX
Ha3HAYCHUE

3. OOBbACHUTH HA3HAYEHUE U YCTPOMCTBO IJIABKOTO MPEAOXPAHUTES.

4. Jlnst yero mpeaHa3HA4YeHO TEIIoBOe perne?

dopma mpeacTaBJIeHHs pe3yJibTaTa: WHAWBUAyaIbHAs 3aIMTa pabOThl CXeMbl (OTBETHI Ha

BOIIPOCHI)
Kpurepuu onenku:
—«OTINYHO» - TEOPETUUECKOE U NMPAKTUUYECKOE COJIEpHKAHHE TEMbl OCBOCHO IOJHOCTBIO, 0€3

npo0esoB, yMeHus cHOPMUPOBAHBI, BCE TPEIyCMOTPEHHBIE TEMOW yueOHbBIC 3aaHM S BBITIOTHEHBI,
KayeCTBO MX BBIMTOJHEHHUS OLIEHEHO BBICOKO.
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—«XO0poIIo» - TEOPETHYECKOE U MPAKTUYECKOE COAEPKAHUE TEMbl OCBOCHO ITOJIHOCTHIO, Oe3
npo0esioB, HEKOTOpbIe yMEHHUsi CHOPMHPOBAHBI HEIOCTATOYHO, BCE IPEAYCMOTPEHHBIE TEMOMN
y4eOHBIC 3aJaHUsI BBITTOJIHEHBI, HCKOTOPHIC BH/IbI 331aHU I BBITOJHEHBI C OIMOKAMHU.

—«YIOBJIETBOPUTEIBHO» - TEOPETUYECKOE M TMPAKTUYECKOE COAEPKAHHWE TEMbl OCBOEHO
YaCTMYHO, HO TPOOENbI HE HOCST CYIIECTBEHHOIO Xapakrepa, HEOOXOIMMBbIC YMEHHS pabOThI ¢
OCBOCHHBIM MaTEepPHaIOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO IPEIYCMOTPEHHBIX TEMOH
y4eOHBIX 3aJaHUil BBITIOIHEHO, HEKOTOPBIC U3 BHIITOJHECHHBIX 33/IaHHI COACPKAT OLIMOKH.

—«HeynoBIIeTBOPUTENBEHO» - TEOPETHYECKOe ¥ IPAKTHYECKOE COAEpKaHUE TEMBI  He
OCBOCHO, HEOOXOJMMBbIC YMEHHUsI He C(OPMUPOBAHBI, BHIMOIHEHHBIC yUeOHbBIC 3a1aHus COACPKAT
rpyobie OImMOKH.

IIpakTH4yeckoe 3anaTue 7.
Bb10op annapaTypsl ynpaBjieHUus U 3alMThI

Hean paboTbl: HAYYUTHCS BHIOMPATH allllapaThl YIPAaBJICHUS U 3alMTH K
AJIEKTPOYCTaHOBKaM

Brinosnus padory, Bel Oyaere:

ymemp:

Y01.2 ananu3upoBath 3a1a4y U/UiIK TPOOIEMY U BBIICIATH €€ COCTABHBIC YaCTH;
Y01.6 onpeaenuTs HeOOXOAUMBIE PECYPCHI;

¥02.2 onpenensaT HEOOXOAUMbIE HCTOYHUKH HH(POPMAIIHH;

¥02.5 BeiaenaTs HauboJiee 3HAYMMOE B TIepedHe HHPOpMaIIiK;

¥02.6 onieHuBaTh MPAKTUYECKYIO 3HAUYMMOCTD PE3y/IbTaTOB ITOUCKA;

V03.2 npuMeHATh COBPEMEHHYIO HayUHYIO MPOPECCHOHAIBHYIO TEPMHUHOJIOTHUIO;

MarepuajbHoe obecnieyeHue:

METOJUYECKHUE YKa3aHUS, CIIPAaBOYHAS JIUTEPATYPA, NHANBUIyaJIbHbIC 3aaHUS
3aganme:

1. PaccunTaTs HOMMHAJIBHBIM TOK JIBUTATEIIS.

2. BeiOparh aBTOMaTHYECKU BBIKITFOYATEIb, TPEAOXPAHUTET.

KpaTkue TeopeTnyeckue cBeeHUs

K 3ammTHON ammaparype OTHOCATCA aBTOMATUYECKUE BBIKIIOYATENM, TEIJIOBOE peEIe,
MIPEIOXPAHUTENH.

ABTOMAaTHYECKUN BBIKIIOYATENb IPEIHA3HAYEH Il KOMMYTALlUM DJICKTPUYECKUX LIETEH U
3alMThl OT KOPOTKOTO 3aMbIKaHMSI U Meperpy3ok. OCHOBHBIM 3JIEMEHTOM SIBJISIETCS PaclCUTENb
(TernJI0OBOM MJIM AJIEKTPOMArHUTHBIH ).

Hpe)lOXpaHI/ITeJ'II) NpeaHasHaduCH JJid 3allMTbl OT KOPOTKOI0 3aMbIKaHMA. OCHOBHBIM
9JICMCHTOM ABJIACTCA I1JIaBKasl BCTaABKa, U3rOTaBJIMBACMas U3 JICTKOIIJIABKOI'O MATCpU aJia.

TenoBoe pene mnpenHa3HAuY€HO Ui 3alMThl OT HEPerpy3ok TemiaoBblX OCHOBHBIM
3JIEMEHTOM SIBIISIETCSI OMMeTaIIMUecKasl IJIaCTHHA.
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YcnoBus BeIOOpA MIJIABKOW BCTABKH MPEIOXPAHUTEIIS:
IBCT > Ip

rae |, — pacy€THBIN TOK JIBUTATEI.

[Ipn BBIOOpE mMIAaBKOM BCTaBKM HEOOXOJMMO YUHTHIBATH KPAaTKOBPEMEHHBIC MEpPErpy3KH,
KOTOPBIE CBSI3aHBI C IMMYCKOBBIMU TOKAMH 3JICKTPONPHEMHUKOB. )11 5TOTO HEOOXOMMO YIUTHIBATh
KO3(ULIMEHT, KOTOPBINA 3aBUCUT OT YCIOBUH IyCKa.

[Ipyuaumaem nist NETKUX ycnoBUM Imycka o+2,5; sl TsDKENbIX ycnoBusix nmycka —2,0. Ilpu
BBIOOpPE ABTOMATHYECKOTO BBIKIIOYATENSI HEOOXOJAMMO YYUTBHIBATH KOJWYECTBO JIBUTATEIICH B
MEXaHHU3Max.

HOpﬂ)IOK BBINNIOJIHCHUSA paﬁoTI)I .

1. Bemucats u3 Ta6J'II/II_IBI I10 €ro Sa,I[aHHOﬁ MapKe HOMHUHAJIBHBIC IIapaMETPhbl ABUTraTeiIsd — COS

Quoms T]HOM; In/ IHOM
2. OnpenenseM HOMAHAJIBHBIN PACYETHBIA TOK
IH()M = P HOM/ \/3 UHOM COS (pHOM nHOM
3. BeiOupaem o Tabauiie aBTOMaTUUECKUI BBIKITIOYATENb CEPUH
BA -51 -25 (lya = lup= )mo ycnoButo : ly o > luow, lup > 1,25l40um
4. BeibupaeM nperoXpaHuTeb
- IIYCKOBOM TOK JIBUTaTes onpeaenseM mno gopmyne Iy =k lyou,
I7le K — KPaTHOCTh ITYCKOBOTO TOKa (OIpenessieM Mo TabiauIie)
5. OnpenensieM pac4ETHBINA TOK TJIABKOM BCTABKU MPEAOXPAHUTENS
IB=1,/0a npunumaeMm o= 1,6-2,0
6. Bei6upaem mo tabnuire niaaBKyr0 BCTABKY MPEAOXPAHUTES IO YCIOBHIO: lg ragn > |

®opma npeACTABJIEHUS Pe3yJIbTaTa: CBOEBPEMEHHO U MPABUJIBHO BBIMOJHEHHBIE PACUETHI.

Kpurepuu ouenku:

—«OTINYHOY» - TEOPETUUYECKOE U MPAKTUUYECKOE COJIEPKAHKME TEMbl OCBOCHO MOJIHOCTHIO, 0e3
po0esioB, yMeHHs cHOPMUPOBAHBI, BCE IPEIYyCMOTPEHHBIE TEMOU yueOHbIE 3aJJaHUs BBIIIOJIHEHBI,
Ka4eCTBO MX BBIMIOJHEHUS OLICHEHO BBICOKO.

—«XOpo110» - TEOPETHUYECKOE M MPAKTUUECKOE COAEPKaHHE TEMbl OCBOEHO IOJIHOCTHIO, 0€3
MpoOeNoB, HEKOTOpble yMEHUs CGHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
ydaeOHBIE 33aJJaHUs BBITIOJIHCHBI, HEKOTOPHIE BU/IbI 33JJaHU BBITIOJIHCHBI C OIMOKAMH.

—«YIOBNETBOPUTETLHO» - TEOPETHYECKOE U TMPAKTUYECKOE COJIEpP)KaHHE TEeMbl OCBOEHO
YaCTUYHO, HO MPOOEThl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOAMMbIe yMEHHsS paboThl ¢
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OCBOCHHBIM MaTEepPHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IPEIYCMOTPEHHBIX TEMOW
y4eOHBIX 33/IaHUi BBIITOJIHEHO, HEKOTOPBIE U3 BBIMOJIHEHHBIX 3a/IaHUH COJePIKaT OIIMOKH.

—«HeynoBNneTBOPUTEIIBHO» - TEOPETUYECKOE M IPAKTUYECKOE COJCpP)KaHUE TEMbl — HE
OCBOCHO, HEOOXOJMMBbIE YMEHUsI He C(OPMUPOBAHBI, BHIMOIHEHHBIC YUeOHbBIC 3a/IaHHsI COACPKAT
rpyoble OIMOKHU.

Tema 1.11
Ilepenaua u pacnpee/ieHre 3Jie KTPUYECKOI IHE Prun

IpakTnueckas padora 8. Bbi0op ceueHnsi NPOBOJHUKOB
esu padoTthI:

— yrnyOJeHue paHee U3ydeHHOIo MaTepuara;

— BBIPa0OTKAa YMEHHUH U HABBIKOB 110 IPUMEHEHHUIO (GOpMYIT;

— BbIpabOTKa YMEHU MMOJIB30BAThCSI HOPMATUBHO-CIIPABOUYHOM JTUTEPATYpOil;

— BBIOOp CEUEHUS MPOBOJIOB I10 JOMYCTUMOMY HarpeBy.

Boinosanus padory, Bel Oyaere:

ymembo:

¥02.2 onpenensaTb HEOOX0AUMbIE HCTOYHUKH HH(pOPMAIIHH;

VY02.5 BeinensaTs Hanboiee 3HauMMOe B IepeyHe HHGOpMaIIiy;

¥02.6 o1ieHMBaTh MPAKTUYECKYI0 3HAYUMOCTh PE3YJIbTaTOB I1OUCKa,

VY03.2 npuMeHSTh COBPEMEHHYIO Hay4HYIO0 TTPOPECCHOHAIBHYIO TEPMUHOJIOTHIO;

Y04.5 ucnosnp3oBaTh KOMMYHUKAITHOHHBIE HABBIKU IPH PAO0OTE B KOMaHE ISl YCIICIIHOM
paloThl HaJ] TPYNIIOBBIM PELICHUEM IPOOIeM;

Y04.8 a¢dxpextuBHO paboTaTh B KOMAHJE;

V2. uaMepsTh mapaMeTpsl AJIEKTPUISCKUX I1eTe anekrpoodopynoBanus JJCM;

VY3, npou3BoANTE TOJIO0P JIEMEHTOB JIEKTPUUYECKUX LIETIEH U AJIEKTPOHHBIX CXEM;

V4. cobnronate Mepbl 0€301MaCHOCTH IIPHU pabOTe C IEKTPOOOOPYIOBAHUEM U
JIEKTPUYECKUMHU UHCTPYMEHTaMH;

MartepnajibHoe o0ecnedeHHe: pa3laTOUYHbIH MaTepuan (TaONULBI, CXEMBbI), METOIUYECKUE

YKa3aHUs 110 BBIMOJHEHHUIO MPAKTUYECKON PabOTHI.
3aganue:

Bapuant 1. BeiGpath ceueHne mpoBojia ¢ aTlOMMHUEBBIMU JKHJIaMH (CITOCO0 TTPOKIIAIKHA - B
Tpyoe) nmnst murtanus snekrpoasurarens mapku 4A100L8Y3 (Pyon=1,5 kB, m= 750 o6/mun).
Uuon=220B, mmna nuauu |=8m.

Bapuant 2. BeiOpaTh ceueHue KaOels ¢ aTFOMUHUEBBIMH JKHJIAMU (CTIOCOO TPOKITAIKA - B
3emie) Juia  nOUTaHus  onekrpojsBurarens Mapku  4A180S4/2V3 (Puon=21xBt, n1=3000
06/MuH).Uyon=380B, mmuna muaun 1=70M.

Bapuant 3. BriOpath ceueHue kabemsi ¢ MEAHBIMHU KUJIaMHU (CIIOCOO MPOKIAAKU — B 3eMJIe)
JUIs aTaHus dnnekrpoasurareiiss Mapku 4A250S6Y 3 (Pyon = 45kBt, Np = 1000 06/MuH).Uyey= 380B,
maHa JmHAA | = 12 M.

Bapuant 4. BpiOpaTh ceueHue MpPOBOJAA C aTIOMUHHEBBIMH KHUJIAMU (CIIOCOO MPOKIAIKU —
OTKpBITO) 1Js1 nmuTaHus aekrpoasuratens Mapku 4AP180M6Y3 (Pyon = 18,5 xBr, np = 1000
00/mMuH).Uyon= 220B, anmuna munun | = 28 m.
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Bapuant 5. BeiOpats ceueHue xabemnst ¢ aTlOMMHUEBBIMU JKHJIaMH (CTIOCOO TTPOKIIAIKH — B
3emiie) Jutst mutaHus dnekrpoasurarens Mmapka 4AP100S2Y3 (Pyon=4 kBT, N1=3000 06/MuH). Uyoyn=
380B, mmHa auauH 1=25M.

HOpﬂI[OK BBINNIOJIHCHUSA paﬁoTbl .

1. Texyumii TeCTOBBIII KOHTPOJB MO TeME «IIEKTPUUECKUE CETU».
2. Bp10op ceuenwus kabemst MM TPOBOA B COOTBETCTBHH C BAPHAHTOM
Xoxa padoThi:

1. Onpenenuts no Tabauie napaMerpbl JAHHOTO ABUTATEIS:

KHI[ = 7 gy

HOMHUHAJIBHBIA KOOPOUIIHEHT MOIIIHOCTH — COS Qyom

KpaTHOCTh ITyCKOBOTO TOKa — & = —

Imoag
2. OnpenenuTh pacueTHBIA TOK:
Pm
I'JJH\'J“ Y U e e 058, A
rae P..u - HOMUHAJIbHAs MOIIHOCTH ABUTaTens, BT

U,z - HOMMHAIIBHOE HaIlpsKeHue, B

3. OHpe,I[eJ'II/ITL TOK ILTaBKOM BCTaBKHU MMpECAOXPAHUTCIIA

L. n o 2z A
rae I- myckoBoO# TOK, A
I:t = £ I'p.:-:u::

0 - KOO(PUIIUEHT KPAaTKOBPEMEHHOU TEperpy3Ku

a=1,6+2,5 (B 3aBUCHMOCTH OT peKUMa pabOTHI)

4. OnpenenuTh CTaHJAAPTHBIA TOK IJIABKOM BCTABKH 110 TAOJIULIE COIIACHO YCIOBHIO:

camEn = ]:-:-: 3

5. OnpenenuTh JOMYCTUMBINA TOK ITPOBOTHUKA
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Loy = L25L_

TOILp Gl

6. BrIOpaTh 110 TaGIHMIE TPOBO/ MM KabelTh CEIeHNEM S = ...MM* IO YCIOBHIO

=1

I,I-:II.?-EE.:I. DI

7. IlpoBepuTh BEIOpaHHBIN MPOBOJHUK IO NMOTEPE HAMPSHKEHUS

Bogy ' 1

AU=—E
¥ 5 Uy

rae | — mIMHa THHUH, M

Y — yACIIbHas MpOBOJUMOCTD

B
Y""]_aznu-mz

M
Ytu=5?m,mz

S — cedeHne BHIOPAHHOTO TIPOBOIHIKA, MM

B ycranoBkax 10 1000 B nonyctumas noteps HanpsbkeHus pasHa 19B.

Crenarb BbIBOA O COOTBETCTBUM BHIOPAHHOTO CEYEHUS MPOBOJHUKA 10 TOMYCTUMON MOTEpe
HaMpsHKEHUSL.

(I)opMa nmpeacraBjJaceHUs pe3yJjabTaTa: CBOCBPEMCHHO U IIPABHUJIBHO BBINOJHCHHBIE PACUYCThI

Kpurepuu onenkn:

—«OTIUYHOY» - TEOPETUUECKOE U MPAKTHYECKOE COJAEPKaHHE TEMbI OCBOCHO MOIHOCTHIO, 63
po0eioB, yMeHus C(HOPMUPOBAHEI, BCE TPEIYCMOTPCHHBIC TEMOW ydeOHBIC 3aaHWs BBITIOIHCHEI,
KaueCTBO WX BBITTOJIHEHUS OLIEHEHO BBICOKO.

—«XO0pOoI10» - TEOPETHUECKOE U MPAKTUYECKOE COJAEp’KaHUE TEeMbl OCBOEHO IMOJHOCTHIO, 0e3
po0eIoB, HEKOTOphIE yMEHHS CHOPMUPOBAHBI HEIOCTATOYHO, BCE MPEIyCMOTPEHHBIC TEMOMH
y4eOHbIe 33JaHuUs BBITIOJIHEHBI, HEKOTOPHIE BUIbI 3aJaHUN BBHIMOTHEHBI C OIIMOKaMH.

—«Y IOBJIETBOPUTEIIEHO» - TEOPETHYECKOE W TPAKTHYECKOE COJEp)KaHWE TEMBbl OCBOCHO
YaCTUYHO, HO MPOOENbl HE HOCSAT CYIIECTBEHHOTO XapakTepa, HeoOXOquMble YMEHHsSI padoThI ¢
OCBOCHHBIM MAaTepHajOM B OCHOBHOM C(OPMHPOBAHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33J]aHWH BBITIOJIHCHO, HEKOTOPHIE M3 BHITTOJIHCHHBIX 3aJJaHUH COJIEPIKAT OIIMOKH.

—«HeynoBiIeTBOPUTENBHO» - TEOPETUUECKOE U MPAKTHYECKOEe COJAEpKaHHE TEMBbl HE
OCBOCHO, HEO0OXOIMMbIE YMEHHS HE C(OPMHPOBAHBI, BBHIITOTHECHHBIC YICOHBIC 3aIaHUS COACPIKAT
rpyobie OIMOKH.
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