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H.C. baxToBa

Mertoanyeckre yka3aHHs 110 BBIIOJHEHHWIO MPAKTUYECKMX U JIAOOPAaTOPHBIX paboT
pa3paboTaHsl Ha OCHOBE pabodeil mHporpaMmbl Y4eOHOW JTUCHUIUIUHBI «JIEKTPOTEXHUKA H
JJIEKTPOHUKAY.

ConeprkaHre MPaKTUIECKUX 1 JJAOOPATOPHBIX pabOT OPUEHTUPOBAHO HA TIOATOTOBKY OOYYAIOIIHXCSI
K OCBOCHHIO NMPO(ECCHOHATBHBIX MOJIYJIEH MporpaMMbl MOArOTOBKH CIIEUATIMCTOB CPETHEro 3BEHA MO
criermanpHocT 23.02.04 TexHWYecKass HSKCIUTyaTalusi TOJbEMHO-TPAHCIOPTHBIX, CTPOUTEIHHBIX,
JOPOXKHBIX MAIlIMH 1 000pYI0BaHHUS U OBJIA/ICHUIO OOIMMHI KOMIIETEHIIMSMH.
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1 BBEJIEHUE

Baxnyro dacte TeopeTHuecko ¥ Mpo(EeCCHMOHATBLHON TMPAKTUYECKOHM  MOATOTOBKH
00y4aromuXCcsi COCTABIISIIOT MPAKTUYECKHE U JIAOOPATOPHBIE 3aHITHS.

CoctaB 1 cojiepKaHue NMPAKTUYECKUX M J1a00OPATOPHBIX 3aHATUI HAIpaBJIEHbI HA PEATH3ALHIO
@enepantbHOTO TOCYIAPCTBEHHOIO O00pPa30BaTENbHOIO CTAaHAApTa CPEeIHEro MpodhecCHOHAIBLHOTO
o0OpazoBaHws.

Benymeld AuMIakTHUECKOW IIENbI0 MPAKTHYECKUX 3aHATHH  sABIsSeTcs (OpPMHpPOBAHUE
IpoQEeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHMH BBINOJIHATh ONpEAEICHHbIE JEHCTBUS,
onepauuy, HeOOXOMMbIE B IOCIEAYIOIIEM B NPO(PECCHOHANBHON NEATENBbHOCTH) WIM Yy4eOHBIX
IIPAKTUYECKUX YMEHUM (YMEHUI pemarh 3aa4M 10 AIEKTPOTEXHUKE U JIEKTPOHUKE, TEXHUUYECKOU
MeXaHUKe, OXpaHe TpyJaa U Jp.), HEOOXOIUMBIX B OCIEIYIOLIEH yueOHOH e TeTbHOCTH.

Benymell nuIakTUYeCKOW LENblO JIADOPATOPHBIX 3aHATUH SIBISETCS SKCIEPUMEHTAIBHOE
HOJTBEPKIEHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUYECKHX IOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEMN).

B cootBercTBUM ¢ padoueii mporpammoii yuebnoi nucrurumabl Ol .03 «DnekTpoTexHuKa
U 3JIEKTPOHUKA)» MPElyCMOTPEHO IIPOBEICHUE TPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHUH.

B pe3ynbraTte ux BBITOTHEHUS, 00YYaIOMINICS JOKEH:
ymembp:
VY01.2 ananu3upoBaTh 3ajiady, BHIOMpaTh W HCIOJIb30BAaTh YMECTHbIE LIU(POBBIE CPEICTBA,
HPUIOKEHUS U PECYPCHI IS IOCTAHOBKU M PELICHUS 331a4M \IIPOOJICMBI,
VY01.6 onpenenuTs HEOOXOAUMBIE PECYPCHI;

¥02.2 uckats uHpOpManuio B cetu MHTEpHET, ¢ UCIOIB30BaHNEM (IIIBTPOB U KIFOYEBBIX
CJIOB;
Y02.5 oneHMBaTh JaHHbIE HA JOCTOBEPHOCTD

¥ 02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3Yy/IbTaTOB IIOUCKA C TOMOLIBIO U(POBHIX
UHCTPYMEHTOB,

¥03.2 craBuTh cebe 0Opa3zoBaTebHbIe LENU 0] BOSHUKAIOLINE KU3HEHHBIE 3aJ1auy;
KJIMEHTOB/PYKOBOJCTBA JINYHO U ONIOCPEOBAHHO;
Y04.8 ucnonp3oBaTh MPUEMBI CAMOPETYJISALIMM IOBEACHHSI B IPOLECCE MEXINYHOCTHOTO
OOIIIECHU,
VY04.9 KOHTpOIMPOBATh TUYHOCTHBIE KOH(IUKTHI HA paboueM MecTe;
V1. nonb30BaTbcsa U3MEPUTENIBHBIMU PUOOPaMH;
V2. u3MepATh mapaMeTpbl 2JIEKTPUUECKUX Leneil anekrpoodopynoBanus ACM;
V3. npou3BoIUTH MOA00P JIEMEHTOB AIEKTPUUECKHUX LENEH U AITEKTPOHHBIX CXEM;
V4. cobnogath Mepbl 6€30MaCHOCTH NMPH padoTe C 3IEKTPOOOOPYAOBAHHEM U
JNEKTPUYECKUMHU UHCTPYMEHTAMU;

ConepxaHne NpaKTHUECKUX U J1a00PaTOPHBIX 3aHATHI OPUEHTHPOBAHO Ha TIOATOTOBKY
00y4aromuxcsi K OCBOSHUIO MPOGECCHOHATBHOIO MOAYJIS IPOTPaMMBbI IOATOTOBKH CIIELUATNCTOB
CPEIHETO 3BEHA I10 CIIELUATIBHOCTH U OBJIAJICHUIO BPOPECCUOHAIbHBIMU KOMNEMEHUUAMU:

[1K 1.3. BemonHsATs TpeOOBaHMSI HOPMATUBHO-TEXHUYECKOW TOKYMEHTAllUU MO OpraHu3aluu
9KCIITyaTalluy MallliH IIPU CTPOUTENBCTBE, COJIEPKaHUU U PEMOHTE JOPOT

[1K 2.1. BeImonHATE periaMeHTHble paboThl MO TEXHUYECKOMY OOCITYKHBAHUIO M PEMOHTY
MOIbEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIMH U 000pYIOBaHUS B COOTBETCTBUU C
TpeOOBaHUSMU TEXHOJIIOTUYECKUX MPOIIECCOB;

IIK 2.3. Omnpenenats TEXHUYECKOE COCTOSHUE CHCTEM M MEXAHU3MOB IIOJBEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MALIUH U 000PYIOBAHUS

A Taxoke GOPMHUPOBAHUIO 0OUAUX KOMPEMEHYUIL:

OK.01 - Bsibupare crocoObsl pemieHuss 3afad  MpodeccHuoHANbHON  JesITeNbHOCTH,
PUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM;



OK.02 - OcymiecTBasATh MOUCK, aHAIN3 U MHTEPIPETAUi0 HHPOPMAIMH, HEOOXOIUMOMN st
BBITIOJTHEHMS 32/1a4 MPOPECCHOHATBHON ACSITENLHOCTH;

OK.03 - [lnanupoBaTh W peaqu30BBIBaTH COOCTBEHHOE MNPO(ECCHOHATBLHOE W JMYHOCTHOE
pa3BUTHE..

OK.04- PaGoTaTh B KOJUIGKTHBE U KoMaHje, d3((HEKTUBHO B3aUMOICHCTBOBATH C KOJUICTAMU,
PYKOBOJACTBOM, KJIMEHTaMH

Brimonnenune o0y4daromuxcsi pakTUYECKUX U J1a00paTOpHBIX padoT Mo y4eOHOM TUCIUIUINHE
« OIILL.03 DnekTpoTeXHUKA U JIEKTPOHUKA)» HAMPABIICHO Ha!

- 00001IeHne, cucTeMaTH3aluio, YriayOJeHHe, 3aKpeIieHHe, pPa3BUTHE U JIETAIN3aLUI0
MOJTyYEHHBIX TEOPETHUUECKUX 3HAHUM 110 KOHKPETHBIM TeMaM y4eOHON AUCHIUIIIIMHBL;

- QopmupoBaHue yMEHUU MPUMCHSITH IIOJYYCHHBIE 3HAHUS HA TPAKTHKE, pPeaTu3aIuio
€MHCTBA MHTEJUIEKTYaJIbHOM U MPaKTUYECKON JesITeIbHOCTH;

- opMHpOBaHKE U Pa3BUTHEC YMEHUI: HAOIOIaTh, CPABHUBATh, COTIOCTABIISTh, AHATM3UPOBATD,
JeNiaTh BBIBOJBI U OOOOIIEHHS, CAMOCTOATEIbHO BECTH HCCIIEOBAHUSA, MOJIb30BAThCA PA3IMYHBIMU
npyueMaMy U3MepeHuid, oOpMIIATh pe3yiIbTaThl B BUAE TaOIHII, CXeM, IpauKOB;

- IpuoOpeTeHrne HAaBBIKOB Pa0OTHI C Pa3IUYHBIMU MPHOOpaMu, anmapaTypol, YCTaHOBKaMHU U
JIPYTUMU TEXHUYECKUMHU CPEACTBAMU JJIsI IPOBEJCHUS OIBITOB;

- pa3BUTUE WHTEJUIEKTYaJIbHBIX YMEHMH Yy OyIyluX CHEHUAINCTOB: AaHATUTHYECKHUX,
MIPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPAOOTKY MpH PELICHUU IOCTABICHHBIX 3373y MPOo(ecCHOHAIBHO 3HAYUMBIX KauecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi MHUIIMATHBA.

[IpakTryeckre U Ja0OpaTOpHBIC 3aHATHUS MPOBOMASATCS TMOCIE COOTBETCTBYIOLICH TEMBI, KOTOpas
o0ecrieunBaeT HATMYME 3HAHUH, HEOOXOAUMBIX JIJISI €€ BBITIOJTHCHUSL.



2METOAUYECKHUE YKA3AHUS

Tema 1.2.
DJIeKTpUYecKHe HeNu MOCTOSIHHOTO TOKA.

JlabGoparopHoe 3ansitue Ne 1
H3yuyeHue coeuHeHMnii pe3UcTOPOB U NMpoBepka 3akoHoB Oma u Kupxrodga

Iesb: onbITHas MPOBEpKa COOTHOLIEHUH 3JEKTPUYECKUX BEIMYUH IIPH MOCIEI0BATEIBHOM U
napajyieIbkHOM COSAMHEHUH TPHEMHHUKOB 3JIEKTPUUECKON SHEPIUU
Boinosnus padory, Bel Oyjaere:
ymembw:
V01.2 ananu3upoBaTh 3ajady, BbIOMpaTh U HCIOJIb30BaTh YMECTHbIE LU(POBBIE CPEICTBA,
NPUIOKEHHUS U PECYPCHI JUISl IOCTAHOBKU M PELICHUS 3a1a4M \IIPOOJIEeMBI,
VY01.6 onpenenuTs HEOOXOAUMBIE PECYPCHI;

¥02.2 uckats uHpOpManuio B cetu MHTEpHET, ¢ UCTOIB30BaHNEM (IIIBTPOB U KIFOYEBBIX
CJIOB;
Y02.5 oneHMBaTh JaHHbIE HA JOCTOBEPHOCTD ;

¥ 02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB MOMCKA C TOMOLIBIO HU(POBHIX
UHCTPYMEHTOB,

¥03.2 craBuTh cebe 00pa3oBaTesibHbIE LENU 110/ BO3ZHUKAIOIINE )KU3HEHHbIE 33/1a4H;
KIJIMEHTOB/PYKOBO/ICTBA JINYHO M OTIOCPEIOBAHHO;
V04.8 ucnonb3oBaTh NMPUEMbl CAMOPETYJISLIMM HOBEJCHHUS B IPOLECCE MEXKINYHOCTHOTO
OOIIIeHNS;
VY04.9 KOHTpOIMPOBATh TUYHOCTHBIE KOH(IUKTHI HAa paboueM MecTe;
V1. nonb30BaTbcs U3MEPUTENBHBIMU PUOOPaMH;
V2. u3MepATh mapameTpsl JIEKTPUUIECKUX Liemnel anekrpoodopynoBanus ACM;
V3. npou3BOIUTE NOA00P JIEMEHTOB IEKTPUUECKUX LIENEH U 3JIEKTPOHHBIX CXEM;
V4. cobnogath Mepbl 0€30MaCHOCTH MPH paboTe C IIEKTPOOOOPYL0BAaHUEM U
INEKTPUYECKUMU UHCTPYMEHTAMU;
MarepunanbHoe obecnieyeHue:
Hctounuk mnocrossHHOro toka Ha 250 B; snextpousmeputenbHble MPUOOPHI; JaMIOBBIN
peocTaT; COEAMHUTEIbHBIE TPOBOAA.
3aganue: 1. mpoBepka OCHOBHBIX COOTHOLIEHMM MEXIy TOKOM, HaIpsSDKEHHEM U
COINIPOTHBIIEHUEM TIPU NOCIIEN0BATEIBHOM U MMAPAJLIENBHOM COEIUHEHUH dJIEKTPOIPUEMHUKOB.
KpaTkue TeopeTuyeckue cBeieHUs:
1. lomyck k paboTe: BXOHOM KOHTPOJIb B BUJIE (PPOHTAIBHOTO OMpoca:
- KaKo€ COe/IMHEHNE Ha3bIBAIOT MOCIIEI0BATEIbHBIM?
- 3akoH OMa 1J1s yyacTKa Lenu
- Kak omnpezensercsa oOliee CONPOTHBIEHUE LENU C MOCIENI0BATEIbHBIM COEIUHEHHEM
JJIEMEHTOB?
- KaKo€ COe/IMHEHNE Ha3bIBAETCS MapaIeIbHBIM?
- (hopmynpoBKa nepBoro 3akoH Kupxroda s y3na
- YTO HA3bIBAETCS Y3JIOM, BETBbIO, KOHTYpPOM?
- OCHOBHBIE COOTHOIIEHHS MEXAY TOKOM, HAIpsOKEHHMEM U CONpPOTUBIEHUEM IPHU
HapajjIeIbHOM U MOCJIEA0BATEIbHOM COEAMHEHUM.
2. COopKa 2JEKTPUUECKUX CXEM.
IHopsinok BbINMOIHEHHs PA0OTHI:
1. O3HakoMuThCs CcO cXxeMol (puc.l) mocneroBaTENbHOIO COEAUHEHUS M IPOBEPUTH
NPaBUIBHOCTb COCMHEHUS.



2. C pa3zpenieHus TpernojiaBatesisi BKIOYUTh B CETh, U YCTAHOBHUTH 3aJlaHHOE HAIpsOKEHUE,
KOTOpPOE BO BpEMs OMbITA MOANEPKUBACTCS TMOCTOSHHBIM. [loakirodas BOIBTMETP (IIOOYEPETHO)
napauieIbHO KaXJAOMYy HPUEMHUKY, U3MepUTh maneHue Hampsokenwit Ui, U,, Us. Tlokazanus
aMIepMeTpa U BOJIbTMETpa 3aHECTH B Tabuuiyl

® H1
®) b ow
K1 ¥ @ &
H2 ] @ é é
3 ]
H 3 W w
® ® &
K3
Pucynok 1. Cxema nocneioBaTeabHOr0 COEIMHEHUS TPUEMHUKOB
Tabnuua 1. IlocnenoBaTesibHOE COEIMHEHNE SIEKTPONPUEMHUKOB
N3mepeno Beruucneno
0011 2 3 0011 1 2 3 00111 1 2 00111
M (M |M |M [T |T T

3. IlpousBectu BeluKciaeHUs. CpaBHUTH pPe3yJIbTaThl IOJyYEHHbBIX JAHHBIX.
4. Cpenath BbIBOJ. O3HAKOMHUTBCS CO CXEMOW MNapajuIeIbHOIO COEAMHEHUS MPUEMHHUKOB

(puc.2). CobOpatb cxemy, IPOBEPUTH NMPABUIHHOCTH BKIIOUYCHHUSI.
5.C paspeuieHusi pyKOBOAMUTENS BKIIIOUUTH CXEMY, YCTAaHOBUTH HarpspkeHue. [loouepenHo
BKJIIOYAsl Ka)KJI0€ U3 CONPOTUBIIEHUN N3MEPUTh TOK BeTBEH. [lokazaHus amnepMeTrpa U BOJbBTMETPA

3aHeCTH B Tabnuiy.2.

® H
U Lal a2 L3
K1 ® & &
H 2 Lad L6 L6
¥ ¥ &
K2
H3I ® ® ®
K3
Pucynok 2.Cxema napaJuieIbHOTO COE€IMHEHUS MPUEMHUKOB
Tabnuia 2.CxeMa napajuieIbHOTO COSTMHEHHS IPUEMHHIKOB
M3mepeHo Brrunciieno
061 1 2 3 o6t 1 2 3 00. 1 2 3 o011

6.[TIpousBectu BorurcieHusi. CpaBHUTH PE3yAbTAThl MOMTYUYEHHBIX JaHHBIX.
7.CnenaTh BBIBOI

®opma mpeacTaBJieHUs pe3yJbTarTa:



COCTaBJICHHE OTYETa U OTBETHI HA KOHTPOJIBHBIE BOMIPOCHI MPH 3aIUTE:

B dem cxonctBo 1 paznuumne 3akoHa Oma 11l ydacTKa e U BCer 1enu?

[Touemy nmns ompeneneHuss 3/IC UCTOYHMKA TOKA C MOMOIIBIO BOJBTMETPA HEOOXOIUMO
Pa30MKHYTH LIeNb?

Uro ¢usnuecku BeIpaxaeT nepsblii 3akoH Kupxroda?

CdopmynupoBaTs BTOpoii 3akoH Kupxroda, 3anucars ero B MaTeMaTudeckoit popme.

MoeT i CONPOTUBJICHHE YyYacTKa JIBYX MapaUIeIbHO COCIMHEHHBIX MPOBOJHUKOB OBITH
OoJblie (MEHBIIIE) JTI000TO U3 HUX?

Kputepuu onenkmu:

—«OTIUYHOY - TEOPETUUECKOE U MIPAKTUUECKOE COJEPIKaHHE TEMbI OCBOEHO MOJIHOCTHIO, 03
npo0eIoB, yMeHus c(hOpMHUPOBaHBI, BCE MPEAYCMOTPEHHBIE TEMOH ydeOHbIC 3a/IaHHS BHIIOJIHEHEI,
Ka4eCTBO UX BBITIOJIHEHHUS OLEHEHO BBICOKO.

—«XopomIo» - TEOPETUIECKOE M MPAKTUUECKOE COJIEPKAHUE TEMBI OCBOCHO IOJIHOCTHIO, 0e3
npo0esioB, HEKOTOpbIE yYMEHHS C(POPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHBIE TEMOIl
yueOHbIE 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHUI BBITIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIEHO» - TEOPETHYECKOE U NPAKTHYECKOE COJEpKAHUE TEMBI OCBOCHO
YaCTHMYHO, HO TPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOIMMbIC YMEHUs paboThHl ¢
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOMW
y4eOHBIX 33aHUH BHIITOJHEHO, HEKOTOPBIE M3 BBIMOJIHEHHBIX 33JJaHUI COJIEPIKAT OINOKH.

—«HeynoBIeTBOpUTEIEHO» - TEOPETHYECKOe M NPAKTUYECKOE COICp)KAaHWE TEMBl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIC 3aaHUs COAEPIKAT
rpyOble OIIHOKH.

IIpakTHyeckoe 3anaTHE Ne 1
Pacuer 3j1ekTpHYeCKHX 1emnell MOCTOAHHOTO TOKA

Hean: Haydntbcst NpOM3BOANUTE PACUET DJIEKTPUUECKHUX LEIEH .

Boinosinus padorty, Bel Oynere:
ymembp:
Y01.2 ananu3upoBaTh 3a1ady, BBIOMpaTh U HUCIIOJIB30BaTh YMECTHbIE LIU(PPOBBIE CPECTBA,
HPUIIOKEHHS i PECYPCHI LIS TIOCTAHOBKU M PEILICHUS 331a49u\[IPOOIICMBI;
VY01.6 onpenenuts HeOOXOAMMBIE PECYPCHI;

¥02.2 uckarp nuHpopMaluio B cetd VIHTEpHET, ¢ UCHOIb30BaHUEM (PUIIBTPOB U KITHOYEBBIX
CJIOB;
¥02.5 onieHMBaTh JaHHBIE HA JTIOCTOBEPHOCTH ;

¥02.6 onieHUBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3yJIbTATOB MOMCKA C MOMOIIbIO H(POBBIX
UHCTPYMEHTOB;

VY03.2 craBuTh cebe oOpa3zoBaTeIbHBIC NN MO BO3HUKAIOIINE )KU3HEHHBIC 3a/a4H,
KIIMEHTOB/PYKOBOJICTBA JINYHO U OMOCPEIOBAHHO;

V04.8 ucnonp30BaTh MPUEMbI CaMOPETYJIAILMU MOBEACHUS B MPOLECCE MEKINYHOCTHOIO
001IIeHUS,

Y 04.9 KOHTPOIMPOBATH IMYHOCTHBIE KOH(MIMKTHI HA paboueM MecCTe;

MarepuanbHoe oOecneyenne: KapToukum WHAMBUIAYATLHOTO 3aJaHUS, METOJAHYECKUE
yKa3aHus
3aganue:



1 . Ilens NOCTOSIHHOTO TOKA CO CMEIIAaHHBIM COSAMHEHUEM COCTOHUT U3 YEThIPEX PE3UCTOpoB. B
3aBUCHUMOCTH OT BapuWaHTa 3aJaHbl: cxema Ienud (10 HOMEpPY pHUCYHKa, MpUJIOoKeHHe 1),
conpotusiieHus pe3uctopos R, Ry ,R3 R4, nanpsokenne U, Tok | mnu momnocTs P Beeit nenu.

OnpenenuTth: 1) IKBUBAICHTHOE CONMPOTHUBIICHHUE IEMU R,ys; 2) TOKH, POXOISIIHNE Yepes3
Kakaeid pesuctop li, I, I3, 14, Penenue 3amaun npoBepuTh, MPUMEHHUB TIEPBhIA 3aKk0H Kupxroda.
JlaHHBIE 17151 CBOETO BapuaHTa B3sTh U3 TabauIe 1.1.

Ta6ymma 1.1 BapuanTtsl 3a1anuii

Homep Home Ry, R, R,, R4, u,l, P,
BApPUHAHTA p pucyHka | Om ,Om Om Om

01 1 3 4 2 3 20B
02 2 15 10 4 15 15A
03 3 12 2 4 4 50BT
04 4 6 30 6 20 100B
05 5 20 40 30 5 2A
06 6 10 15 35 15 48Bt
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 5) 320Bt
19 19 7 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 5) 40B
29 9 3 10 30 20 3A
30 10 10 2 40 10 80BT

KpaTKue TCOPETHYECCKHUE CBCACHUA: Pemenne manHoO# 3agauu Tpe6yeT 3HaHHusA OCHOBHBIX
3aKOHOB IOCTOAHHOI'O TOKa, IMPOHU3BOJHBIX q)OpMyJ'I OTUX 3aKOHOB M YMCHUSA HUX IMPUMCHATH JIA
pacucTa 3JICKTPUICCKUX LIeTel CO CMEIIaHHBIM COSIMHEHUEM PE3UCTOPOB.

Iopsaok BeimosiHeHus1 padorel: [lepen pemienuem
3aJla4d  CBOETO BapuaHTa PEKOMEHIYeTCs emnle pas
O03HAKOMHUTHCS C PELIEHUEM IpUMEpa

Meroauky W TOCIIEIOBATEIbHOCTh JCUCTBUU MpPHU
pELIEHUH 33/1a4 CO CMEIIAHHBIM COEIMHEHUEM PE3UCTOPOB
paccMOTpHUM B 00IIIEM BH/JIE HA KOHKPETHOM MPUMEDE.




1. BeimuceiBaeM yciioBue 3a7auu (copepikaHue yCIOBUH 3aau BHIMUCHIBATH PUMEHUTEILHO K
CBOEMY BapHaHTYy).
YcnoBue 3aaun. Llenb MOCTOSHHOTO TOKa CO CMEIIAHHBIM COSAMHEHUEM COCTOUT U3 YETBHIPEX
pe3uctopoMm. 3aJaHbl cxema 1enu (puc. 1), 3HaueHus: CONPOTUBIICHUH PE3UCTOPOB:
R1 =30 Om, R2 =20 Om, R3 =3 Om, R4=5 Om, momnocTts 1iermm P = 320 Br.
Ornpenenursb:
SKBHBAJIICHTHOE COMPOTHUBIICHUE e RoK, 2) TOKM, MPOXOJAIIUEe Yepe3 KaxXAbld pe3ncTop.
Pemenue 3anaun npoBepuTh, MPUMEHUB NEpBbIN 3ak0H Kupxroda.
BreimuceiBaeM H3 yCIOBUM TO, YTO JaHO W HYKHO OIPEACIUTh B BHJEC OyKBEHHBIX
0003HAYCHUI U YUCIIOBBIX 3HAYCHUH.
[Mpoagymaem t1utan (TOPSAIOK) peIIeHUs, NOoaOHMpass TpU HEOOXOJUMOCTH CIPABOYHBIN
Matepuai. B Hamewm ciydae npuHUMaeM Takoil MOPsIIOK peleHusI:
1) HaxoJuM SKBHUBAJICHTHOE CONMPOTHBIICHHUE LICITH
R« = R12 + R34, 20e R12 = R1- Ro/(R1 + Ry) — napannensnoe coedunenue,
R34= R3 + R4 — nocredosamenvrnoe coeounenue,
2) o6o3HaunM TokH l1,15,13,14 Ha (puc. 1) cTpenkaMu U onpeneanuM ux 3Ha4eHUs U3 GOpMyJIbl
MOIIHOCTH:

—_ 2 _ =1 —
P=1"R,c— 1= (P/R, ;2= 14= 1 ,Tak kak npu nociaea0oBaTeIbHOM COCANHEHUU OHU OJJHU

" TC K€, a = U12/R1; lL,= U12/R2, 20e Ui =1R12

4. Brimonusiem pemienue, He 3a0blBasg HyMepOBaTh M KPAaTKO OIMUCHIBATH JECHCTBUS.
VIMEHHO TaK peleHbl BCe TUIIOBBIE TPUMEPHI ITOCOOHS.

OTcyTcTBHE NHCHMEHHBIX TMOACHEHUN MAEMCTBUN MPUBOJUT K HEMNOJHOMY IOHHMAHUIO
pelieHus 3a1a4, ObICTPO 3a0bIBAETCA.

5. BroimonHsieM mpoBepky pelleHHs CIAeIYIOIIMMU —crnocobaMu: a) JIOTUYHOCTh
MIOJIyYEHHUsI TAKOro pe3yJibrara; O) NMpoBepKa pe3yJabTaTOB C INPUMEHEHHEM IEPBOrO M BTOPOTO
3akoHa Kupxroga.

OOBSICHUM HEKOTOPBIE CITOCOOBI TPOBEPKU PE3YIBTATOB PEIICHUS.

[Ipumenenue nepsoro 3akona Kupxroda.

@dopMyIMpOBKa 3aKOHa: ainredpandeckas CyMMa TOKOB B Y3JI0BOM TOUKE paBHA HYIIIO.
MaremMaruueckast 3aruch Il y3Jia O CXeMbI LIeTTH PUCYHOK 1:

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

[Ipumenenue Broporo 3akoHa Kupxroda.

@opMyIMpOBKAa 3aKOHA: BO BCSAKOM 3aMKHYTOM KOHTYpPE DJJEKTPUYECKOM LN
anredpandeckas cymma JJIC Y E paBHa anreGpanueckoil cymme majgeHuil HampsbkeHuil ) |I'R Ha
OTJENbHBIX COMPOTUBIIEHUSAX 3TOT0 KOHTYPA.

B 3amknyrom konType (puc. 1) mpmioxenHoe Hampspbkenue U (anamormuno DJIC mpu
BHYTPEHHEM CONPOTHUBICHUH UCTOYHUKA TOKA, PABHOM HYJIIO) U MaJIeHUs HAPSKEHUS

Uio=1"R;; Us=I'Rsu Us= IRy

OO0xo0as KOHTYp IO HAIPaBICHHUIO TOKA (B JAHHOM cCJydae [0 YaCOBOH CTpEINIKE), COCTaBUM
ypaBHEHUE 1o BTopoMy 3akoHy Kupxroda:

U=Up+Us+ Uy

[Toncuer OGamanca wmomrHocTH. OOmIass MONIHOCTH ILENM paBHA CyMME MOIIHOCTEH Ha
OTJENbHBIX PE3UCTOPAX.

Jlst cxemsl nienu (puc. 1) P = P+ P, + P3 + Py Tak kak P = 1R wm

P=U’R,mo P=1"Ry+ IR+ I’Rs + 1%4Rs wnu

P = U%,/R; + U? o/R, + U%/R3 + U%/Ry.

Ecnn mpoBepky pelieHuss MpOBOAUTH ITYTEM CpPaBHEHHUS PE3YJIbTAaTOB pCIICHMs ApYTHMH
criocobaMu, TO B JJaHHOM cllydyae BMECTO OIpeneieHus Toka u3 popMyibl P = |“-Rak M0okHO ObLI0
HalTU HaNpsHKEHUE

U=,PR, uzP=U*R,,

a 3arem | = U/R,, mo popmyie 3akona Oma.
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ITpumep 1. Ha pucynke 2 m3o0paxkeHa 3JEKTpUYECKas Iebh CO CMEIIaHHBIM COCTUHEHUEM
pe3ucTopoB. M3BecTHBI 3HAUCHUSI CONTPOTHBICHHUHN pe3ucTopoB Ry = 3 Om, Ry= 10 Om, R3 = 15 Om,
Ry = 1 Om, nanpsoxenne U = [/0 B u Bpems paborel menu t= /0 u. OnpenenuTs TOKH,
MPOXOASAIIKE Yepe3 Kak bl pesuctop lq,12,13,14,

P O0IIyI0 MOIIHOCTH IIETH
1

—-—3 A, Rox P u pacxon suepruu W.
— I —
=4, — —— Pemenue 1.
+ =1 I=114
~ Boo*S . O003HaYUM CTpEIKAMH TOKH,
- 23] MPOXOAAIIME 4Yepe3 KaxXAbli
- : ||| Re = o Y pe3ncTop ¢ y4eToM = WX
¢ " - HarpaBleHus (CM. puc. 2).
Puc. 2 Puc. 3 Puc. 4 2. Omnpemenum  obmiee

SKBUBAJICHTHOE CONPOTHBJICHUE IIENH, METOJ IMOJCYeTa KOTOPOro /sl LEHNH CO CMEIIaHHBIM
COEIMHEHUEM PE3UCTOPOB CBOJUTCS K MOCIEA0BATEIHLHOMY YIIPOILIEHUIO CXEMBI.

Conpotusnenusi Ry u Rz coenunens! napauiensHo. Haliem o61iiee conpoTHUBIEHUE TIPU TAKOM
coemuHennu: 1/Ry3=1/R,+1/R;. mnpuBoas K oOmEeMy 3HaMEHATeNo, MOAydYuM Ry 3=
RoR3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopel Ro3,R1,Rs coemunensl mocrnenoBarenbHO, MX 00IEe CONMPOTHUBICHUE
Roxs=R1+R23+R4=4+6 = 10 Om.

D10 00I1ee COMPOTUBICHNUE, BKIOYEHHOE B LIEMIb BMECTO YETHIPEX COMPOTHUBICHUN CXEMBbI
puc. 2, TpU TaKOM K€ 3HAUCHUHM HANpPsHKCHUsS HE H3MEHUT Toka B uenu. [losTomy 5TO
COIMPOTHUBIICHUE Yallleé HA3bIBAETCS OOIIUM SKBHBAJIIEHTHBIM COMPOTUBICHHEM IIEMH WJIA MPOCTO
SKBHUBAJIEHTHBIM (puc. 4)

3. ITo 3akony OMa i1 BHEIIIHETO y4acTKa LEMH ONPEIEINM TOK

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

4. Haiinem Toku, mpoxopsiiue yepe3 BCce pe3rCTOPHI.

Uepes pesuctop R; nmpoxoaut Tok |1 =I.

UYepes pesuctop R4 mpoxoaut ok I4 =I.

Jl51g onpeienieHnst TOKOB, MPOXOAIINX depe3 pe3ucTopbl Ry v Rz, HyHO HallTH HampsbKeHHe
Ha napaenbHoM ydacTke Uz3.DTo HampspkeHue MOXKHO onpenenuthb AByMs crocobamu: Us= IRz 3
=11-6=66 Bumn Up3=U-IR;-IRy==U—-1(R;+R4) =110-11(3+ 1)=66 B.

ITo 3akony Oma [uis apayuiesbHOro yyactka rernu Haitnem l,= Uy IR, = =66/10 = 6,6 4; |3
=U;,3/R3=66/15 = 4,4 A vnu, npumMensist iepBbiid 3akoH Kupxroda, momyunm Iz=1 - 1,=11- 6.6 =
4,4 A.

Haiinem 00111yt0 MOIITHOCTH IIETIH:
=Ul=110-11=1210Bm = 1,21 kBm.

Ornpenenum pacxo]i SHEPTUH:
=P-t=1,21'10 = 12,1 kBm-" u.

BbimonHuM  mpoBepky  pellieHHs 33Jayd  ONMCAHHBIMU paHee crocobamu: a)

poBEpUM OanaHC MOIIHOCTH

P =P+ Py + Py +Py = IRy + IR+ 3Ry + IRy = 117 - 3 + 6,6°-10+ 4,4>- 15+ 11% -] =
363 +435,6 + 290,4+121 = 1210 Bm,;

1210 Bm= 1210 Bm,

- o

~so

0) U1 y37TOBOM TOUKH A cXeMblI (pUc. 2) MpUMeHUM MepBblil 3akoH Kupxroga: | =1, +
I3=11=6,6 +4,4;

114=114;

B) COCTaBUM YypaBHEHHE IO BTOpoMy 3akoHy Kupxroda, o0xonas KOHTyp Lienu IO

4acOBOM CTpEJIKE,
U=U;+Uy3 +Us=IR1+ 1IR3 +1R4 110=11- 3+ 11-6+11-1110B=1108.
Bce criocoOb1 mpoBepky MOATBEPKAAOT MPABUIILHOCTD PEIICHHS 3a1a49H

Ilopsinok BbINOJIHEHHS PadOTHI :
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1. Pemenue 3a1auu 1o MHAMBUYaJIbHOMY 33JaHHUIO.
®opma npeacrasiieHus pesyjabrara: CBOEBPEMEHHO U IPABUJIBHO BHIIIOJIHEHHbBIE PACYEThI

Kpurtepuu ouenku:

—«OTIMYHOY - TEOPETUYECKOE U MPAKTUUECKOE COJEpPKaHHE TEMbI OCBOSHO MOJHOCTHIO, 03
npo6esoB, yMeHus: chOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHbIC 3aaHus BBITIOJTHEHBI,
Ka4eCTBO MX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—«XO0po1I0» - TEOPETUUECKOE U MPAKTUUECKOE COJEPHKAHUE TEMbI OCBOCHO IOJIHOCTHIO, 0e3
npo0esoB, HEKOTOphIe yMEHHS Cc(OpMHUPOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOMU
y4eOHbIE 3a/JaHNs BBIIOJTHEHBI, HEKOTOPBIC BUIBI 3aJaHNUH BBITOJIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIHHO» - TEOPETUYECKOE U TMPAKTUYECKOE COAEP)KaHHUE TEMBbI OCBOCHO
YaCTUYHO, HO NPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAUMbIE yMEHHUsS PabOThI ¢
OCBOGHHBIM MaTEepHajOM B OCHOBHOM C(OpPMHPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHUN BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIUOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE U TPAKTHYECKOE COJEpKAHUE TEMBbl  HE
OCBOEHO, HEOOXOMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BHIIOJIHEHHBIC YYEOHBIC 3aJlaHUsl COJEpPKAT
rpyObie OIIHOKH.

CamocrtosiTeibHasi padora: Pacuernas pabora: «Pacuer ANEKTPUUYECKUX  IeTen
MOCTOSIHHOTO TOoKa». OmpeseneHrne SKBHUBAJIEHTHOTO COMPOTUBIEHUS Iienu. HaxoxaeHue TOKOB,
MPOXOAAIINX Yepe3 KaxIblil pesuctop. [IpoBepka mnpaBMIIBHOCTH pPACUE€TOB C MPUMEHEHHUEM
3akoHOB Kupxroda

Tema 1.4. DiiekTpHYecKkHe Henu 0HO(PA3ZHOT0 NMEePEeMEeHHOI0 TOKA
JlaGopaTopHoe 3ansiTue Ne 2
Hccaenopanue pa3BeTBJICHHON LENMH EPEMEHHOr0 0AHO(a3HOI0 TOKA
Heab: uzydyeHne CyuHOCTH MPOIECCOB, MPOUCXOAAIIUX TPpU 0OMEHE peaKTUBHOM 3Hepruein
B CHCTEME  «TE€HEpPATOP-DIIEKTPONPUEMHUK», H3YUYEHUE BIUSAHUS PEAKTUBHBIX DJJIEMEHTOB Ha
K03 (HULUEHT MOITHOCTH.
Beinosinus patdory, Bel Oyaere:
ymemp:
VY01.2 ananu3upoBaTh 3aady, BIOMpaTh M UCIOJIb30BaTh YMECTHBIE LU(PPOBBIE CPEICTBA,
TPUIIOKEHHS U PECYPCHI [Tl TIOCTAHOBKH M PELICHUS 3a/1a4 \[IPOOIIEMBI;
VY01.6 onpenenutb HeOOXOIUMBIE PECYPCHI;

¥02.2 uckarp unpopMalimio B ceTu MHTEepHET, ¢ UCTOIb30BaHUEM (PUIBTPOB U KIFOYEBBIX
CJIOB;
Y02.5 oueHnBaTh TaHHBIE HA JOCTOBEPHOCTS ;

¥ 02.6 onieHNBaTh NPAKTUYECKYIO 3HAUMMOCTh PE3YJIbTaTOB MOUCKA C TOMOUIBLIO UG POBHIX
UHCTPYMEHTOB;

VY03.2 craBuTh cebe 0Opa3zoBaTeNbHbIC LIETH MO BOSHUKAIOIINE )KU3HEHHBIC 3a/1a4H;
KIIMEHTOB/PYKOBOJICTBA JIMYHO U OIIOCPEIOBAHHO;
Y04.8 ucnonap30BaTh MPHEMBI CaMOPETYJISAIUN MOBEACHUS B MPOIECCe MEKINIYHOCTHOTO
OOILIEHHUS;
Y04.9 KOHTpOIUPOBATH INYHOCTHBIE KOH(MIUKTHI HA paboueM MECTe;
V1. nonb30BaThCsa U3MEPUTENIBHBIMU PUOOPaMH;
V2. u3MepsTh napaMeTphl ANEKTPUIECKUX Ienei ainexkTpoodopynoBanus JICM;
V3. npou3BoaUTh MOAOOP JIEMEHTOB AIEKTPUUCCKUX IETICH 1 SJIEKTPOHHBIX CXEM;
V4. cobmoatb Mepbl 6€30MacCHOCTH MPH padoTe C ANMEKTPOOOOPYIOBAHUEM U
ANEKTPUYECKUMU UHCTPYMEHTAMU;
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MatepuanabHoe obecnieyenue: VMcrounnk Toka Ha 250B; anekTponsMepuTenbHble TPHOOPHI;

JAMIOBBI  peocTaT; KaTyllka HMHAYKTUBHOCTH, OaTapes CTAaTHYECKHMX KOHJEHCATOPOB,
COEMHUTEIIbHBIE IPOBOJA.

3aganue: onpeneNUTh BIMSHUE PEAKTHBHBIX 3JIEMEHTOB, BKIFOYAEMbIX B IICTIb IIEPEMEHHOTO
TOKa Ha KO3()PHUIMEHT MOIIIHOCTH

KpaTtkue Teopermueckue cBeaenmsi: [Ipy ompesereHiH mapaMeTpoB LEHNH MEPEMEHHOIO
TOKa HEOOXOAMMO HCIIOIB30BaTh CIEAYIONINE PACYETHBIE (POPMYIIBI:

1. S=U-I 4. R=Z-cose
2 Cos(p:E 5. X:Z-sm?

S 6. Q=U-1-sing
| rae R— aktuBHOE conpoTtusienue, Om;

X — peakTUBHOE CONPOTHUBIIEHNUE (MHAYKTUBHOE, EMKOCTHOE), OM;
Z — nnosiHoe comnpoTtusienue, Om;

P — akTuBHAs MOmIHOCTS, BT;
Q — peakTHBHas MOIIHOCTB, Bap;
S - moyHas MOITHOCTh, BA;
U — nanpsbxenue, B;
| —ToK, A.
IMopsinok BbINOJIHEHHSI PA0OTHI:
1. JTlommyck Kk paboTe: TECTOBBIA KOHTPOJIb
2. O3HaKOMHTBCA ¢ 000PYIOBAaHUEM U IPUOOpaMH, cOOpaTh CXEMY COTJIaCHO pUCYHKa 1 a).

v 5A m
v W

150 B

T

I —

NN A
|

a) 0) B)

Pucynok 1 Cxema pa3BeTBIEHHOMN LIeNU 0JHO(PA3HOTO MEPEMEHHOTO TOKA

3. [Tlocnme TmpoBEepKHM CXEMBI TMpenojaBaTeieM, BKIIOYUTh yCTaHOBKY. [loka3zaHust
ANEKTPOU3MEPHUTETHHBIX MPUOOPOB 3amucaTh B Tadnuiy 1.

4. CoOpaTp cxeMmy COIVIaCHO pHCYHKY 10) (KaTymky WHAYKTUBHOCTH MOJKIIIOUUTH
napajiesibHO akTUBHOU Harpyske). [Tokazanus npuOopoB 3aHecTH B Tabmuil.

5. CoOparh cxeMy coOrjJacHO pPHCYHKY 1B) (OaTtapero KOHACHcCATOpa TOIKIIOYHTH
napajuieNibHO aKTHBHOU Harpy3ke). [Tokazanust mpubOpoB 3aHecTH B TabIuUILy 1.

Tabnuna 1 PacuéTHble 3HaUeHUs MapaMeTPoOB LIEMU

Xapakrep N3mepen Beruucneno
Harpysku 0
co S R z X Q
SQ inQ
- - O O 0] B
T M M M ap a

AKTHBHas
AKTHBHO-
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WHAYKTHBHAA

AKXTUBHO-
€éMKOCTHAas

6. [IpousBectu pacuetsl 1o popmynam. [laHHble pacdETOB 3aHECTH B TaOIHILY.

7. HdaTe 3akjirO4eHHE O MPAKTUYECKOM [PUMEHEHHHM KOHJIGHCATOPOB B CHCTEMax
ANEKTPOCHAOKEHUS, YKa3aB, YTO MOBBIIEHUE KOIPPUIIMEHTa MOIIIHOCTH MPUBOIUT K YMEHbBILICHUIO
CWJIBl TOKa B NPOBOJAX M, CJIEIOBATEIbHO, K YMEHBIICHUIO IMOTEPh AJIEKTPOIHEPIHMH Ha HX
HarpeBaHuu.

dopma npeacTaBieHUs pPe3y/JbTaTa: CBOEBPEMEHHO U MPABUJILHO BHITIOJIHEHHBIE PACUETHI,
OTYET U OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI

Kpurepun oneHku:

—«OTIUYHOY - TEOPETUUECKOE U IMPAKTUYECKOE COJEpPKAHNUE TEMbl OCBOCHO IMOJHOCThIO, 03
npo0enoB, yMeHus chOpMUPOBaHbI, BCE MPEAYCMOTPEHHBIE TEMOH y4eOHbBIC 3a/IlaHHS BHIIOJIHEHBI,
Ka4eCTBO UX BBITIOJIHEHHUS OLIEHEHO BBICOKO.

—«XO0po1Io» - TEOPETUIECKOE M MPAKTUUECKOE COJIEPKAHUE TEMBI OCBOCHO IOJHOCTHIO, 0e3
npo0esioB, HEKOTOpbIE YMEHHs CPOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHBIE TEMOIl
yueOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHUI BBITIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIEHO» - TEOPETHYECKOE U NPAKTHYECKOE COJEPKAHUE TEMbI OCBOCHO
YaCTHMYHO, HO NPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIe yMEHHs palboThl C
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOW
y4eOHBIX 33aHUH BHIITOJHEHO, HEKOTOPBIE M3 BHIMOJIHEHHBIX 33JJaHUI COJIEPIKAT OIINOKH.

—«HeynoBIeTBOpPUTEIEHO» - TEOPETUYECKOe M MPAKTUYECKOE COICpKAHHWE TEMBl  HE
OCBOCHO, HEOOXO/JMMBIE YMEHHsI He C()OPMHUPOBAHBI, BHIITOJIHEHHBIE YUEOHbIC 3aJaHUs COAEPIKaT
rpyObie OLIHOKH.

IIpakTnyeckoe 3ansaTne Ne 2
Pacuyer Hepa3BeTB/IeHHOM LeNH EPEMEHHOI0 TOKA C AKTUBHBIM, MHAYKTUBHBIM H
€MKOCTHBIM 3JieMeHTaMH . [locTpoeHne BeKTOPHOI 1MarpaMmbl.

Ilesb: HAy4YUTHCS MPOU3BOANUTE pacUeT HEPA3BETBIECHHBIX LIENel MEpEeMEHHOT0 TOKa
Boinosinus pabdory, Bl Oyaere ymems:
VY01.2 ananu3upoBaTh 3ajaudy, BBIOMpaTh M HCIOJIb30BaTh YMECTHbIE IIU(PPOBBIE CPENCTBA,
TIPUIIOKEHHS U PECYPCHI [T TIOCTAHOBKH M PELICHUS 3a/1a4 \[IPOOIIEMBI;
VY01.6 onpenenutb HeOOXOIUMBIE PECYPCHI;

¥02.2 uckarp uHpopMaluio B cetu VHTepHET, ¢ UCOIb30BaHNEM (PUIBTPOB U KIHOYEBBIX
CJIOB;
¥02.5 onieHMBaTh JaHHBIE HA JIOCTOBEPHOCTH ;

¥ 02.6 onieHUBaTh NPAKTUYECKYIO 3HAUMMOCTb PE3yJIbTaTOB MOUCKA C TOMOUIBIO U POBHIX
MHCTPYMEHTOB;

VY03.2 craBuTh cebe 0Opa3zoBaTeNbHbIC LIETH MO BOSHUKAIOIINE )KU3HEHHBIC 3a/1a4H;
KITMEHTOB/PYKOBOJICTBA JIMYHO U OIOCPEIOBAHHO;

Y04.8 ucnonp30BaTh MPHEMBI CaMOPETYJISIUN MOBEACHUS B MPOIECCe MEKINIYHOCTHOTO
OOIIIEHHS;

Y04.9 KOHTpOIUPOBATH INYHOCTHBIE KOH(MIUKTHI HA paboueM MECTE;

MarepunanbHoe olecnedeHHe: METOAMYECKHE YKa3aHUs, WHIMBUIYyaJbHbIE KapTOUYKU
3aJaHuN
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3ananue: {15 11enu MepeMEHHOr0 TOKa, COJAEpKAllled pas3IUYHbIE 3JIEMEHTHI (PE3UCTOPHI,
MHIYKTUBHOCTH, €MKOCTH), BKIIOYEHHBIE MOCIEI0BATENbHO, ONMPEICIUTh MTOJIHOE COIPOTUBIICHHE,
MOIIHOCTH (aKTUBHYIO, PEAKTUBHYIO, [I0JIHYI0) U IIOCTPOUTH BEKTOPHYIO IUArpaMMy.

ITopsinok BbINOJIHEHHUSI PA0OTHI:

MeTtoauky U MOCIIeA0BaTEIbHOCTD JEHCTBUIA 10 PELICHUIO TAaKOro TUIIA 33[a4 PACCMOTPUM
Ha KOHKPETHOM IMpUMEPE.

AKTHUBHOE CONPOTUBIICHNE KaTymku R, = 6 Om, uanyktuBHOe X = /0 Om. IlocnenoBaTensHO
C KaTYyIIKOH BKJIFOUEHO aKTUBHOE conpoTuBiieHue R = 2 Om ¥ KOHJEHCATOp CONpPOTUBIEHUEM X; =
4 Om (puc.1 a). K nenu npunoxxeno Hanpsbkernue U = 50B (aeicTByrolee 3HaUCHUE).

Omnpenenutsh: |) momHOE CONMpOTHBIIEHUE Ienu; 2) TOK; 3) Kod(pduiueHT MomHocTH; 4)
aKTHBHYIO, PEAaKTUBHYIO U TMIOJIHYIO MOIIHOCTH; 5) HampsHKeHHs Ha Ka)JIOM CONPOTHUBIICHHH.
Hageptuth B Maciirabe, BEKTOPHYIO TUAarpaMMy IHIETIH.

1. OnpenensieM MOJHOE COMPOTUBIICHHUE LIETIH:

Z = J(R¢ +R)2+(x_ —x.)? =+/(6+2)% +(10—4)? =100
2. OmipenensieM TOK:

_9 10104
Z 10
3. OnpenensieM K03 GUIMEHT MOIITHOCTH LICTIH
. X —% 10-4
sinp=-"+—%= =0,6

10
no tabmuuam bpammca Haxomum ¢ =36°50". Yronm caBura ¢a3 ¢ HaXOAUM IO CHHYCY BO

n30eKaHue MMOTePH 3HAKA yriia (KOCHHYC SBJISICTCS YeTHON (PyHKIIHUEH ).
4. OnpenensieM aKTUBHYIO MOITHOCTD IETH:

P=1%-(R: +R)=5%-(6+2)=200A

S. Ornpenernsem PEaKTUBHYIO MOIIIHOCTD LIETIN:
Q=1%-(X,_+X.)=5%-(10—4)=1504a20

6. OnpenensieM MOJHYI0 MOIIHOCTb LIETH

S=./P? +Q? =/200% +150% =250 A- A

al)
0 20 20 40
al 4 L s

'
T
7 < 3 -

PI/ICYHOK 1.Cxema LCIHU U BEKTOPHAAd Auarpamma

7. OnpenensiemM najeHUs] HAPsHKEHUSI HA COMPOTUBJICHUSX 1IEH:

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

U, =1-X, =510=50A U.=1-X_=5-4=20A

[TocTpoeHre BEKTOpHOH auarpaMMbl HAaUMHAEM C BbIOOpa macmitada Jjisg TOKa W HAMPSKEHUSI.
3amaemcs MacmTaboMm mo Toky: B lcm — 1A u mMacmrtabom mo HampsbkeHuro: B lem — 10 B.
[TocTpoeHue BeKTOpHOU aAMarpaMmbl (puc.50) HaYMHAEM C BEKTOpa TOKA, KOTOPHIA OTKJIa/JIbIBaEM
M0 TOPU3OHTAIH B MaciTabe

94 _g..,. Bronp BekTOpa TOKa OTKIANbIBAEM BEKTOPH TAJCHMH HANpsKEHHS Ha
1A4/cm

aKTUBHBIX conpoTuBieHusX Urc 1 Ug.
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N3 xonna Bektopa Ur OTKIIaZbIBaeM B CTOPOHY OINEPEKEHUs BEKTOpa Toka Ha 90° BekTOp

najeHus HanpsbkeHus UL Ha MHIYKTUBHOM CONPOTHBIEHMH JuMHOM 998 = 5 cu. U3 koHua
10B/cm

BekTopa U OTKIaabiBaeM B CTOPOHY OTCTaBaHUA OT BeKkTopa Toka Ha 90° BeKTOp MajeHus

HarpspkeHus Ha KoujeHcatope Uc uinHOM 20/3 — ey T'eOMeTpuueckas cymma BEKTOPOB U
10B/cm

,Ur,UL u Uc paBHa nosHomy HanpspkeHuto U, Ipuiio)keHHOMY K LIETIH.
®opMma npeacTaBJIeHNUs Pe3yJbTaTa: CBOCBPEMEHHO U IPABIIILHO BBHIITOJIHEHHBIC PACUETHI .
Kpurepumn oneHku:

—«OTIMYHOY - TEOPETUYECKOE U MPAKTUUECKOE COJEp)KaHHE TEMbl OCBOSHO MOJIHOCTHIO, 03
po6esoB, yMeHus: chOPMUPOBAHBI, BCE MPEAYCMOTPEHHBIE TEMOW y4eOHbIC 3aaHNs BBITIOTHEHBI,
Ka4eCTBO MX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—«XO0poII0» - TEOPETUUECKOE U MPAKTUUECKOE COJEPHKAHUE TEMbI OCBOCHO IOJIHOCTHIO, 0e3
npo0esoB, HEKOTOphIe yMEHHsS c(HOpMHUPOBaHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE TEMOM
y4eOHbIEe 3aJaHUs BHITIOIHEHBI, HEKOTOPBIE BUIBI 38 JaHUH BBITIOIHEHBI C OIINOKaMHU.

—«Y IOBJIETBOPUTEIHLHO» - TEOPETUYECKOE U TMPAKTUYECKOE COAEPIKaHHUE TEMBI OCBOCHO
YaCTUYHO, HO TPOOENBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHHS paboThl C
OCBOGHHBIM MaTEepHajOM B OCHOBHOM C(OpPMHPOBaHBI, OOJBIIMHCTBO NMPEIYCMOTPEHHBIX TEMOM
y4eOHBIX 33JJaHU BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIHOKH.

—«HeynoBneTBOpUTENBHO» - TEOPETUYECKOE U TPAKTHYECKOE COJEpKAHUE TEMBbl  HE
OCBOEHO, HEOOXOJMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BBHIIIOJIHEHHbIC YY€OHbIC 3alaHHS COJEpKaT
rpyObie OIHOKH.

Tema 1.5. DiexkTpuyeckue nenu TpexgasHoro nepeMeHHOro ToKa

JladopaTopnasi padora Ne3.
Hccaenosanue TpexgasHou nenu nNpyu coeIMHEHUH NPUEMHHKOB «3Be3101»

Ilesab: - ombITHas NMpPOBEpKa OCHOBHBIX COOTHOLICHMH A LeMU Tpex(azHOro ToKa MpH
COCIMHCHUHN TIPUCMHHUKOB «3BG3)101>1>), HUCCIICAOBAHUE BIIUAHUA HCfITpﬂJ'II:HOFO nmpoBoaga Ha
BEJIMYMHY HAIPSDKEHUH TPUEMHUKOB 3JIEKTPUYECKOM SHEPTHH.

Boinosinus pabdory, Bl Oyaere ymems:

VY01.2 ananu3upoBaTh 3ajauy, BIOMpaTh M HCIOJIB30BaTh YMECTHbIE IIU(POBBIE CPEICTBA,
TIPUIIOKEHHS M PECYPCHI TSl TIOCTAHOBKH M PELICHUS 3a/1a4 \[IPOOIIEMBI;
VY01.6 onpenenutb HeOOXOIUMBIE PECYPCHI;

¥02.2 uckarp unpopMalinio B ceTu MHTEpHET, ¢ UCTOIb30BaHUEM (PUIBTPOB U KITHOYEBBIX
CJIOB;
Y02.5 oueHnBaTh TaHHBIE HA JOCTOBEPHOCTS ;

¥ 02.6 onieHUBaTh NPAKTUYECKYIO 3HAUMMOCTh PE3yJIbTaTOB MOUCKA C TOMOUIBIO IIU(POBHIX
MHCTPYMEHTOB;

VY03.2 craBuTh cebe 0Opa3zoBaTeNbHbIC LIETH MO BOSHUKAIOIINE )KU3HEHHBIC 3a/1a4H;
KJINEHTOB/PYKOBOCTBA JINYHO U OMOCPETOBAHHO;
V04.8 ucnonp30BaTh MPUEMBI CaMOPETYJISIIIUU MOBEJICHUS B MPOLECCE MEKINYHOCTHOTO
OOIIIEHHS;
Y04.9 KOHTpOIUPOBATH INYHOCTHBIE KOH(MIUKTHI HA paboueM MECTe;
V1. nonb30BaThcsa N3MEPUTENBHBIMU IPUOOPAMH;
V2. u3MepATh MapaMeTphl JISKTPUUECKUX LIENeH IeKTpoo0opy1oBaHUs aBTOMOOMIIEH;
V3. npou3BoaUTh MOAOOP JIEMEHTOB AIEKTPUUCCKUX IETICH 1 SJIEKTPOHHBIX CXEM;
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V4. cobmoatb Mepbl 6€30MacHOCTH MPH padoTe C AMEKTPOOOOPYIOBAHUEM U
ANEKTPUIECKUMH HHCTPYMEHTAMH;

MaTepnaﬂbnoe od0ecmeyeHne: HCTOYHUK TOKa; OSJICKTPOUSMCPUTCIIbHLIC
JIAMIIOBBIM peocTar; COCAUMHUTCIbHBIC ITPOBOAA.

3agaHue: BBLICHUTH 3HAUCHUE HYJICBOTO MPOBOAa B TPEX(a3HOW Ienu MepeMEHHOr0 TOKa
IIPH Pa3IMYHbIX HArpy3Kax; OMpelenuTh MOIIHOCTH B (pa3ax.

npuOOpHI;

ITopsinok BbINOJIHEHHSI PAa0OTHI:

1. Tomyck k paboTe - TECTOBBIN KOHTPOJIb M0 Teme 1.5.

2. 3anucarh TEXHUYECKUE JAHHBIE 3JIEKTPOU3ZMEPUTENIBHBIX TPHUOOPOB.

3. O3HaKOMHUTKLCS CO CXEMOU BKITFOUEHUS moTpeduTenel B 3Be3ay (puc. 1.).

A* FL

LI o*

~—
P
P

@)
*
8

® &
:IE

D* R4
1

LI
1k

&)

Pucynok 1.Cxema nenu TpéxdazHoro nepeMeHHOro TOKa

4. CoOpathb cxeMmy, YCTAaHOBHTH PaBHOMEpPHYIO HArpy3ky a3 (myTeM BKIIOYCHHS JIaMI).
[IpeabsBUTH cxemy sl TPOBEPKH.

5. BKJ1I04UTh B CETh, 3aNKcaTh MOKa3aHHUs MPUOOPOB B TAOIMILY.

6. [IpousBectu Te k€ U3MEPEHUS MPU OTKIIFOUEHHOM HYJIEBOM IPOBO/JIE.

7. YCTaHOBUTh HEPAaBHOMEPHYIO Harpy3ky ¢a3 (BKIIOUUTh B KaXAoH aze pazanyHoe
KoiuuecTBO jami). [IpousBecTH u3MepeHHUs, 3amucaTh MOKa3aHUS NMPUOOPOB B TadiuIly MpuU
BKJIFOUEHHOM U OTKJIFOYEHHOM HYJIEBOM IIPOBOJE.

8. YCTaHOBUTH PaBHOMEPHYIO Harpy3ky ¢ oOpbIBOM (a3bl A M MPOU3BECTU U3MEPEHUS IpU
BKJIFOUEHHOM U OTKJIFOUEHHOM HYJIEBOM IPOBOJIE.

Jlanuble u3MepeHuit 3aHecT B Tabmuiy 1.

Tabnuna 1. CBoanast Tabnua no pacuéTy napameTpoB LEeNH

Harpyska N3mepeno Brranciieno H
Tokn Hanpsoxenus Momnoctn Uas/U | yo.
Harpy3Ku a 1|
pOB.
P
a B C a C ac aB BC ac a B C
PaBHOMED B
Has KJI
B
BIKJI.
HepasHo B
MepHas KJI.
B
BIKJI.
PaBHOMEp B
Has ¢ OOpBIBOM KIL.
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hazb B
BIKIJI.

dopma npeacTaBJieHUs pe3yabTarTa:
CBOCBpeMeHHOG W IPaBUJIbHOC BBIIIOJIHCHUC paC‘-IéTOB, HHAUBUAYAJIbHAA 3allnTa
Kpurepun oneHku:

—«OTIMYHOY - TEOPETUYECKOE U MPAKTUUECKOE COJEpPrKaHHe TEMbl OCBOSHO MOJIHOCTHIO, 03
npo0eoB, yMeHHs chOpMHUPOBaHBI, BCE MPEIYCMOTPEHHBIE TEMOHN ydeOHbIC 3a/IlaHHS BHIIOJIHEHEI,
Ka4eCTBO UX BBITIOJHEHHUS OLEHEHO BBICOKO.

—«XO0po1Io» - TEOPETUIECKOE M MPAKTUUECKOE COJIEPKAHUE TEMBI OCBOCHO IOJIHOCTHIO, 0e3
npo0esioB, HEKOTOPbIE YMEHHS C(OOPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOIi
yueOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHUI BBITIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIIEHO» - TEOPETHYECKOE U NPAKTHYECKOE COJEPKAHUE TEMBI OCBOCHO
YaCTMYHO, HO NPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIe yMEHHs palbOoThl C
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOMW
y4eOHBIX 33aHUH BHIITOJHEHO, HEKOTOPBIE M3 BBIMOJIHCHHBIX 33JJaHUI COJIEPIKAT OIINOKH.

—«HeynoBIeTBOpUTENBHO» - TEOPETHYECKOe ¥ NPAKTUYECKOE COICpKAaHHWE TEMBI  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJHEHHBIE YUeOHbIC 3aaHUs COAEPIKaT
rpyOble OIIHOKH.

IIpakTuyeckoe 3ansaTue Ne3.
Pacuer TpéxdasHoi uenu npu coeAUHEHUN «3Be310iD)

Heab: onpeneneHrne TOKOB U MOIIHOCTEW Ul LENU Tpex(a3zHOro MEPEeMEHHOI0 TOKa INpHU
COEIMHEHUH NIPUEMHHUKOB «GBE3I0N»,

Beimosnus patdory, Bel Oyaere:
ymemp:
VY01.2 ananu3upoBaTh 3aady, BIOMpaTh M HCIOJIb30BaTh YMECTHbBIE LIU(PPOBBIE CPEICTBA,
MPUIIOKEHHS U PECYPCHI [T TIOCTAHOBKH M PEILICHUS 3a/1a4 \[IPOOIIEMBI;
V01.6 onpenenutb HEOOXOIUMBIE PECYPCHI;

¥02.2 uckarp nuHpopMaluio B cetd MHTEpHET, ¢ UCHOIb30BaHUEM (PUIIBTPOB U KIHOYEBBIX
CJIOB;
¥02.5 onieHMBaTh JaHHBIE HA TIOCTOBEPHOCTS ;

¥ 02.6 onieHUBaTh NPAKTUYECKYIO 3HAUMMOCTh PE3YJIbTaTOB MOUCKA C TOMOUIBIO ITU(POBHIX
MHCTPYMEHTOB;

VY03.2 craBuTh cebe 0Opa3zoBaTeNbHbIC LIETH MO BOSHUKAIOIINE )KU3HEHHBIC 3a/1a4H;
KIIMEHTOB/PYKOBOJICTBA JIMYHO U OIOCPEIOBAHHO;

Y04.8 ucnonp30BaTh MPUEMBI CaMOPETYJISIUN MOBEACHUS B MPOIECCe MEKINIYHOCTHOTO
OOILIEHHUS;

Y04.9 KOHTpOIUPOBATH INYHOCTHBIE KOH(MIUKTHI HA paboueM MECTE;

MaTepna.m,Hoe odecmeyeHue: I/IH,Z[I/IBI/I,Z[yaJ'ILHBIC 3aaHus, MCTOJUYCCKUC YKAa3aHUS

3apganmne: B tpéxdazHyro 4eTHIpEXITPOBOIHYIO CETh C JIMHEHHBIM HAINPsDKEHUEM BKITIOUEHBI
3BE3/10i1 pa3Hble 110 XapakTepy conpoTuBiaeHUs. OnpeaeauTs TOKU U MOIIHOCTH B (a3ax.

Kparkune Teopermyeckue cBeneHusi: J[ns pemieHus 3afadd HY)KHO 3HaTh IPOrpaMMHBIN
Mmatepuan TeMbl «TpexdasHble AIEKTPUUYECKHE LENU», OTYETIMBO HPEICTABIATh COOTHOLICHHUS
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MCKIAY (1)33HI>IMI/I U JIMHEHHBIMH 3HAYEHUIMH TOKOB H HaHpH)KeHI/Iﬁ npu COCAUHCHUU

MOTPEOUTENECH IIEKTPUUECKON SHEPTUU 3BE3JI0M U TPEYTrOJIbHUKOM.
Jlnist 03HaKOMIIEHUS ¢ O0IIel METOAMKON pelIeHus 3a/1a4 JaHHOH TeMbl IPUBEICHbI (HOPMYIIbI,
[MOKA3aHO MX IIPAKTUYECKOE IPUMEHEHHUE.
14 ROI

Ao—t—

I, ) R,
2 .7 [ 14
I . %| %oy

o3 =

)

00

Pucynoxk 1 CoenrHeHHE MOTPEOUTENEH «3BE30M»

[IpunsaTteie 0003HaueHus Ha cxeme (puc.1):

JIMHEWHOE HaNPsHKECHUE

(a3HbIe HaNPSHKEHUS U. Ua-Ug.Uc

JMHEWHBIE TOKHU (OHU K€ (pa3HbIC TOKH) Indw.Ip. 1.1

TOK B HEUTpaJIbHOM IIPOBO/IE, PaBHBIIM FEOMETPUUECKON cyMMe (ha3HBIX TOKOB

I 0= I A +1 B +1 C

[Ipy Hanuuuu HEUTpaIbHOrO TMpOBOJAA TMpU J00OM Harpy3ke (paBHOMEPHON WU

HEpPaBHOMEPHOM) CIpaBeUIMBO COOTHOLIEeHUE MexXay (a3HbiM Uy u nunHelnbiM U7 HanpskeHHeM

Ump Ve
[ToMHs1, 9TO HEUTpaJBHBIN MPOBOJ NPHU JIFOOBIX HArpy3Kax 0OecreurBaeT PaBEHCTBO (pasHBIX
HaNPsHKCHUN TIPUEMHHUKOB DHEPTUH, MTOJIyYUM
Up=Uy=Ug=Ug¢

3HaveHune Ga3HbIX (OHU e JIMHEMHBIC) TOKOB OMpeessieM 1o 3akony Oma:
log = Iy = 2
@a = =
A Rzg

lgy =1y = legz =1y =
2 A Ry ; 2 A Rz ;
Harpyska 4rcto akTuBHasi, TO3TOMY MOITHOCTH (a3 ompeenseM Mo CAeayoumM Gopmyaam:
Pz, = Pﬁ. =1z, " Ray
P@: =P=Ii='R¢|=
Pgz=P=15;"-Rgg
AKTHUBHYIO MOIIHOCTh Tpex$a3zHoro MOoTpeduTens sSHeprud P ompeaenseM Kak CyMMY
MOIIHOCTEH Tpex ¢a3:

P=Pp+Pg+Fr
Iopsia0K BbINOJIHEHUST PAGOTHI:
B LICTLIpCXHpOBO,Z[HYIO CCTh BKJIIFOUCHA HeCI/IMMeTpI/IIIHaH HarpySKa, COCAVHCHHAA B 3B€3,Z[y

(puc. 4). dausl conpotuBieHus B ¢azax. JIuneitHoe HampsikeHue cetu .OnpenenuTs TOKUA U
MOIITHOCTH B (hazax.
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1. Onpenensiem da3HOe HAPSDKEHUE

4 u 350
8 A _ 2
: Ugp =2 =173 ¥ 2208
P S 2.0mpenenseM TOKH B paszax:
= u u 220
€ ly= 5= —2—= J 224
S A 2 2 8% + 6°
s JRA+XQ
Qe
Pucynok 4.
Coenunenue
noTpeduTeneii B
«3BE3IY»
Us Ugp 220

Ig

=Z_= = -= = =
B JRE-*'XE- Vi + 4

Us 220

3.0npenensieM yriiel ciBura (a3 B Kaxa0# (dase:

X, 6 o

sin =—==-—=-0,5 =-36 50
Pa ZA .ﬂlgi + [T Pa

Xs 4 .

sin =0—=—-——=-0,8; =-5310
Vs Z.E‘ 1}3: + 43 2

Pc =0 | tak kak B haze C eCTh TONBKO aKTHBHOE COMPOTHBIICHHE.
OmnpenensieM MOLTHOCTH B (hazax:
a) aKTUBHYIO
r= PA + PB + PE
PA:ijA PB:}IERB PC:}IE—RC
P=22%-84+44%-3+22%-11 = 3872+ 5808 + 5324 = 15004Bm
0) peaKTUBHYIO
Q=0Qa+0Qs+0c
B 3T0if cymMMe peakTHBHAsi MOIIHOCTh KATYIIKA CYMTAETCS TOJOXKHUTEIHHON, a peaKTHBHAsS

MOIIHOCTh KOHJIEHCATOPA — OTPHULIATEIbHOM.
B ¢aze C peakTBHAast MOIIIHOCTh paBHA HYJIIO.

Q=04a+0s
Qa=1Ii+X, Qs =I5+ Xg
0=22%-6444% -4 = 2904 + 7744 = 10648FEAp
dopma npeacTasiieHus pe3yabrara: CBOCBPEMEHHO M ITPABHUIILHO BBHIOJTHEHHBIE PACUETHI

Kpurepun onenkmn:
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—«OTIHYHOY - TEOPETUIECKOE U MPAKTUYECKOE COJIEPIKaHNE TEMbI OCBOEHO TOJHOCTHIO, 0€3
npo0esIoB, yMEeHUs1 c(hOPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE TEMOW y4eOHbBIC 3aaHus BBITIOTHEHBI,
KAaueCTBO WX BBIIIOJIHCHHUS OIICHEHO BBICOKO.

—«XO0poII0» - TEOPETHUECKOE U TMPAKTUIECKOE COJIEPIKAaHKE TEMbI OCBOCHO IOJIHOCTHIO, 03
npo0esIoB, HEKOTOphIe yMEHHsS c(HOpPMUPOBaHBI HEIOCTATOYHO, BCE IMPEIyCMOTPEHHBIC TEMOMU
y4eOHBIC 3a/IJaHUS BHIMIOTHEHBI, HEKOTOPHIC BHU/IBI 33/IaHU BHITIOJTHEHBI C OITMOKAMH.

—«Y IOBJICTBOPUTEIHHO» - TEOPETUYECKOE U TPAKTUYECKOE COJACPIKaHUE TEMbl OCBOCHO
YaCTUYHO, HO TPOOEbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIC yMEHHUsS padOThI C
OCBOCHHBIM MATE€pPHAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX TEMOMU
y4eOHBIX 33aJJaHU BBITOJHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 32JIaHUH COJIEPIKAT OIIUOKH.

—«HeynoBIeTBOPUTENILHO» - TEOPETUYECKOE U MPAKTUYECKOE COACpKAHHE TEMbl  HE
OCBOEHO, HEOOXOTUMBbIC YMEHHUs He C(HOPMHUPOBAHBI, BBHIIIOJHEHHBIC yUCOHBIC 3aJaHUS COJEPKAT
rpyOBI€ OITHOKHU.

Tema 1.6. DiieKTpHYecKHe U3MEPEHHS U YJIEKTPOU3MepHUTeIbHbIe MPUOOPbI

JlaboparopHasi padora Neq.
IToBepka u3MepuTeILHOTO NpUGOPA

IeJb: - 3HAKOMCTBO C YCTPOICTBOM OJJHO(A3HOTO HHAYKIIMOHHOTO CUETYNKA IEKTPUIECKON
SHEPI'UU, CXEMOH €ro BKIIIOYECHHUS.
- OIIpeJieNICHNe NTOTPEIIHOCTeH mpudopa
Brinosinus padorty, Bl Oynere:
ymembp:
V01.2 ananu3upoBaTh 3a7ady, BHIOUPATh U MCIIOJIb30BaTh YMECTHbIE LIM(POBBIE CPEACTBa,
MPUIIOKEHHS M PECYPCHI [Tl IOCTAHOBKH U PEIICHUS 3a1a4M \[IPOOIIEMBI;
V01.6 onpenenutb HeOOXOIUMBIE PECYPCHI;

¥02.2 uckarp uHGOpMaLUIO B ceTH MHTEpHET, ¢ MCIIOIb30BaHUEM (HIIBTPOB U KIHOUYEBBIX
CIIOB;
¥02.5 onieHUBaTh JaHHBIE HA IOCTOBEPHOCTH ;

¥ 02.6 onieHUBaTh NPAKTUYECKYIO 3HAUMMOCTb PE3YJIbTaTOB MOUCKA C TOMOUIBbIO IU(PPOBIX
WHCTPYMEHTOB,

VY03.2 craBuTh cebe 0Opa3oBaTeNbHbIE LENU M0 BOZHUKAIOIINE KU3HEHHBIE 331a4H;
KITMEHTOB/PYKOBOJICTBA JINYHO M OTIOCPEAOBAHHO;

VY04.8 ucrnosnbp3oBaTh MPUEMBbl CAMOPETYNSLUU MOBEICHHUS B MPOLECCE MEKIMYHOCTHOIO
OOILIEHHS;

Y 04.9 KOHTPOAMPOBATH IMYHOCTHBIE KOH(IIMKTHI HAa paboueM MecTe;

V1. nonb30BaTbcsa U3MEPUTENBHBIMU IPUOOPAMH;

V2. u3MepATh MapaMeTphl JIEKTPUUECKUX Lieneil anekrpoodopynosanus J{CM;

V3. Ipou3BOIUTH MTOIOO0P AIEMEHTOB IEKTPUICCKHX IETICH W DIIEKTPOHHBIX CXEM;

V4. cobmonats Mepbl 6€30MacCHOCTH MPH padoTe C ANEKTPOOOOPYI0OBAaHUEM U
AIIEKTPHYECKUMH WHCTPYMEHTAMU;

MarepuaibHoe ofecredyeHHe: HCTOUYHUK NMUTAHMUS, CUETUYUK DIIEKTPUUYECKOH SHEPrUU
(omHOGa3HBIN).

HarpysKa - JJaMIOBBI peocTar, aMIepMeTp, BOJIbTMETP, BaTTMETP, IPOBOIA.

3aganue: onpeaenuTh NOrPEUTHOCTh OJJTHO(PA3HOTO CUETUNKA.

Kparkue Teopermyeckue cBedeHusi: Jlns yueTa AaKTHBHOHM DSJIEKTPUYECKOH SHEPruw,
OT/IaBaeMOM DJICKTPUUYCCKOM CTAHIIMEH B CETh M OHEPIHH, IOJIYy4aeMOW TMOTpeOUTEISIMH,
OPUMEHSIOT  TPUOOPBI, KOTOpBIE  HA3bIBAIOTCS  CYCTYMKAMM  DJICKTPUYECKOH  SHEPIHH.
WHAyKIMOHHBIE CYETYMKH IOJIY4YMIM HauOosblllee pacnpocTpaHeHue. lIpumeHsror B ceTsax
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nepeMeHHoro Toka. IlpuHiunm  pabGoThl OCHOBaH Ha B3aMMOJEHCTBHM BHXPEBBIX TOKOB C
BPAIIAIOIINM MarHATHBIM ITOJIEM.

DNeKTPUYECKUE CUCTUMKH O00JaJaroT ONPEAEIEHHON IOIPEeLIHOCTBIO, KOTOpas 3aBHCUT OT
KJacca TOYHOCTH. Hampumep, /Ui c4ETYMKOB, UMEIOLIMX KJacC TOYHOCTH 2,5. DTO 3HAUYUT, YTO
OTHOCHUTEINIbHAS TOTPEIIHOCTh CUeTYMKa AODKHA ObITh B mpepenax 2,5%. Ecnu cuetumk He
YIOBJIETBOPSICT 3TOMY TpEOOBAaHUIO, TO OH IOJUICKHT PEMOHTY, TaK KaK K OKCIUTyaTallud He
npurosieH. Bo Bpems mporpeBaHMs CueTYMKa OIPEIEIUTh €r0 HOMUHAIBHYIO IOCTOSHHYIO -
KOJIMYECTBO JJICKTPOIHEPTUH, YYUTHIBAEMOE CUCTHBIM MEXaHHU3MOM 32 OJAWH MOJHBIH 000pOoT
JMCKA.
| (kem.uac) 10003600

Ao6opom)  o6opom

K, = . A= 2500

Ky — K,
Ky =———100%

Ky
Ilopsinok BbINOJHEHHS PadOTHI:

1. Cobpats cxemy (puc.1)
9 ¢ 0o | —1f
' | J,-\'l
" @
ceTh s
150 B é:f?}

b

Pucynok 1. Cxema noaKIt0OueHus CUéTYMKA
2. BkimouuTh CX€My TOJIBKO IIOCJIE€ TIPOBEPKHM IIPENOAABATEIEM M  yCTaHOBUTH
aBTOTpaHcopmaropoMm HampsbkeHue U ,,,, KOTOpoe BO BpeMs ONbITa MOAJEPKUBACTCS

IIOCTOSIHHBIM.
3. Harpy3quI>1M peoCcTaToM YCTAHOBUTH HOMHHAJIbHBIA TOK B LOenu H" nNporpeTb CUCTUHUK. Bo
BpeMs IMPOrpeBaHUusd CUETUYMKA ONpeaAcCIinTb €ro HOMHHAJIBbHYIO IIOCTOSAHHYIO - KOJIHYCCTBO

ANEKTPOIHEPT UK, YIUTHIBAEMOE CUSTHBIM MEXaHU3MOM 32 OJIMH MOJHBIH 000poT aucka (Kjy).
4. Ilpu nosiBNEHUH B OKOILIEYKE KPACHOW METKH, UMEIOIIeHcs Ha IUCKE CUeTYMKA, HAaUlHaeTe
cuuTath yuciao oboporos 3a 180 cexynn. [Tokazanus npubdopa 3anucars B Tadbnumy 1.
Ta6mmma 1.CBoHas Tabnuia Mo onpeeIeHUI0 MapaMeTpoB CUETUYNKA

Harpysk N3mepeno Beruncneno
a U | P, T, cex N K K Y
,B , A Bt H I
25%
75%
100%

OmBIT MOBTOPHUTH NPU Pa3IUYHBIX HArpy3Kax.

5. Ha ocHOBaHMM MOJTYYEHHBIX JIaHHBIX OMPEAETUTh AEUCTBUTEIbHYIO cueTunka K

6. IlpoBepuTh cyETUYMK B pEKHME CaMOXOJa: OTKJIIYUTH HAarpy3ky M YCTaHOBUTh
Hanpsokerue 80 % ot U, , a 3arem 110%. IIpu sTom auck He KoikeH BpawaTtbes. Ecnu ke quck
Oyner Bpamarbcsi 0e3 OCTAaHOBKH, 3HAYMT, CYETYMK OOJaZaeT CaMOXOJOM U K JalbHEUIIei
HKCIUTyaTallil HE IPUTO/IEH.

®opma npeacTaBieHus pe3yabTara:
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npaBuiIbHOE  odopmieHHe paboThl, 3amoyiHeHHe TaOJHIbl, HamMCcaHWe BBIBOAA IO
pe3ynbTaTaM MpPOBEPKU CUETUHKA.
Kpurtepuu ouenku:

—«OTIUYHOY - TEOPETUUECKOE U MIPAKTUUECKOE COJEPIKaHHE TEMbl OCBOEHO MOJIHOCTHIO, 03
npo0eIoB, yMeHus c(hOpMHUPOBaHBI, BCE MPEIYCMOTPEHHbBIE TEMOH ydeOHbIC 3a/IaHHS BHITOJIHEHBI,
Ka4eCTBO UX BBITIOJIHEHHUS OLEHEHO BBICOKO.

—«XO0po1I0» - TEOPETUIECKOE M MPAKTUUECKOE COJEPKAHUE TEMBI OCBOCHO IOJHOCTHIO, 0e3
npo0esioB, HEKOTOPbIE YMEHHS C(QOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIYCMOTPEHHBIE TEMOIl
yueOHbIe 3a/JaHHsI BBITIOJIHEHBI, HEKOTOPBIC BUBI 33/IaHUH BBITIOJHEHBI C OIIMOKAMH.

—«Y IOBJIETBOPUTEIFHO» - TEOPETHYECKOE U NPAKTHYECKOE COJEpKAHUE TEMBI OCBOEHO
YaCTMYHO, HO MPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIE yMEHHsS palboThl C
OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEITyCMOTPEHHBIX TEMOU
y4eOHBIX 33aHUI BHIITOJHEHO, HEKOTOPBIE M3 BHIMIOJIHCHHBIX 33JJaHUI COJIEPIKAT OIINOKH.

—«HeynoBiIeTBOpUTEIEHO» - TEOPETHYECKOe M NPAKTUYECKOE COICpKAHHWE TEMBl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIIOJHEHHBIE YUeOHbIC 3aaHUs COAEPIKaT
rpyOble OIIHOKH.

JladopaTopnasi padora Ne5.
H3mepeHune 3IeKTPUYECKOTO CONPOTUBICHHUS

eab padoThI:
- 03HaKOMJICHHE C METOJJaMU U3MEPEHHUS FIEKTPUUECKOTO COMIPOTUBICHHUS.

Beimosiaue padorty, Bel Oynere:
ymemp:

VY01.2 ananu3upoBaTh 3a1ady, BbIOMpATh U HUCIIOJIB30BaTh YMECTHbIE LIU(PPOBBIE CPECTBA,
HPUIIOKEHHS  PECYPCHI [UIsl IOCTAHOBKU M PEILICHUS 331a49n\[IPOOIICMBI;
VY01.6 onpenenuts HEOOXOAUMBIE PECYPCHI;

¥02.2 uckarp nHpopmanuio B cetu MHTEpHET, ¢ UCIOIB30BaHUEM (PHIIBTPOB U KIFOUYEBBIX
CJIOB;

¥ 02.5 ouieHnBaTh JaHHBIE HA JOCTOBEPHOCTD ;

¥02.6 onieHMBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3yJIbTaTOB MIOMCKA C MTOMOUIbIO IH(POBBIX
UHCTPYMEHTOB,;

VY03.2 ctaBuTh cebe oOpazoBaTeIbHBIE SN MO BO3HUKAIOIINE )KU3HEHHBIE 3a1a4H;
KJIMEHTOB/PYKOBO/ICTBA JINYHO U OTIOCPEAOBAHHO;
V04.8 ucnonp30BaTh MPUEMbI CAaMOPETYJIALMU MOBEACHUS B MPOLECCE MEKIMYHOCTHOIO
0OIIIeHUS,
Y 04.9 KOHTPOIMPOBATH INYHOCTHBIE KOH(QIUKTHI Ha paboueM MECTE;
V1. noap30BaThCs U3MEPUTETHLHBIMU PHOOpAMH;
V2. u3MepsaTh mapamMeTphl AMEKTPUIECKUX Menei anekrpoodopynosanus [JCM;
V3. npou3BOIUTH OJO0P HIEMEHTOB IEKTPUUECKUX LIETICH U AJIEKTPOHHBIX CXEM;
V4. cobmonath Mepbl 0€30MaCHOCTH NP paboTe C 3IEKTPOOOOPYIOBAHUEM U
ANEKTPUUECKUMU UHCTPYMEHTAMU;

MarepuajnbHoe o0ecnieyeHue:
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VCTOYHUK ITUTaHUS, aMIIEPMETP, BOJIBTMETP, BATTMETP, JIAMIIOBBIN PEOCTAT, COCINHUTEIBHBIE
IIPOBOJIA, Mara3uH COIPOTUBIICHUMN.

3aganue:

1 U3MEpUTH CONPOTUBIIEHUE METOIOM aMIIEPMETP — BOJBTMETP, METOMMETPOM
Ilopsinok BbINOJHEHHS padOThI:

| Tekymuii TeCTOBBIN KOHTPOJIb IO TEME

2 onpenenuTh 3HAUE€HUS COIIPOTUBICHUM pa3IM4YHbIMU METOIaMU.

Xox padoThI:

1. 3ammcate B Tabmuily 1. TEXHWUYECKHE JaHHBIC MPUOOPOB (amrepMeTpa, BOJIBTMETPA,
BaTTMETPA)

Tabnuna 1. JlaHHbIE 21€KTPOU3MEPUTEIBHBIX TPUOOPOB

Ne n/mt | HammenoBanue npubopa | Tun | TexHnueckne XapakTepuCcTUKN

U o .
| W—a—W

2.CobpaTh 2IEKTPUUECKYIO CXEMY

Merton aMIiepMCTpa U BOJIBTMCTpa OCHOBAH Ha MNMPUMCHCHUH 3dKOHa Owma. YactHOe oOT
JIeICHHUS IIOKa3aHUM BOJIbTMETpPA, MOAKIKOUYCHHOTO K MHCIIBITYCMOMY PC3UCTOPY, HAa IMOKA3aHUSA
aMIICpMETpa, BKIIFOYCHHOTI'O IMTOCJICAOBATCIBHO C 9TUM PE3UCTOPOM OIPCACIIACT €ro COIIPOTUBIICHUC
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- ompexenuth R 1mpoBoaHuKa (HUXpOM) 110 GopMyIie

R =~
S

- MOCJIE MPOBEPKHU CXEMBbI MperojaBaTeiaeM BKIIOUUTH LIENb B CETh U 3alKCATh MMOKAa3aHUS
aMIepMeTpa U BOJTMETPA, U 1o 3aKkoHy OMa onpeaenuTts conpotusienue R".

-2
- OTIPEICTNTD CONpOTHBIEHUE U3 popmynsl P = I°R
- CPaBHUTBH MOTY4YEHHbIE PE3yJIbTaThl U ONPEAEIUTh A0COIOTHYIO IIOIPEIIHOCTb.
R — RI _ RI!
- OTBETUTH Ha BOIIPOCHI:

B dWeM cymHOCTP MeTOIa H3MEpPEHHUs CONPOTHBJICHHUS C TIOMOIIbIO aMmIepMerpa u
BOJIbTMETpa?

Kaxkoit 3axon QJICKTPOTECXHUKHU JIC)KUT B OCHOBC MCTOJAa HU3MCPCHHUA COIIPOTHUBIICHUA C
IIOMOIIBIO aMIICPMETpPa U BOHLTMeTpa?

Kakwne CYHICCTBYIOT CXEMbI BKIIFOUCHUS aMIICPMETPpa W BOJBTMECTPA I U3MCPCHUA
COIIPOTUBJICHHA U KOI'ld KaKasd CXEMa HpI/IMeHHeTCH?

PacmmgpoBats 1mikansl npuMeHseMbIX IpruOopoB
®opma npeacTraBjieHUsl pe3yJabTAaTAa: 3alIUTa U OTBETHI Ha BOIPOCHI.

Kpurepuu onenkmn:

—«OTINYHOY - TEOPETUUECKOE U MPAKTUUECKOE COJIeprKaHHe TEMbl OCBOEHO MOJHOCTHIO, 03
npo6esoB, yMeHus: c(hOpMHUPOBAHbI, BCE MPEAYCMOTPEHHbIE TeMOW ydueOHbIE 3aaHNs BBITIOJIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLEHEHO BBICOKO.

—«XOpoIIo» - TEOPETHUECKOE U MPAKTUUYECKOE COJIEepPKaHHE TEMbl OCBOEHO IMOJIHOCTBIO, 0€3
po0esoB, HEKOTOpble yMEHHs C(OpPMHUPOBaHBl HEIOCTATOYHO, BCE MPEIyCMOTPEHHbIE TEMOMU
yueOHbIe 3a/IJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHHUH BBITIOJIHEHBI C OIIMOKAMH.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETUYECKOE U MPAKTUYECKOE COAEP)KaHHUE TEMbl OCBOEHO
YaCTUYHO, HO NpOOeibl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMBbIE yMEHHUS PabOTHI C
OCBOCHHBIM MaTepUaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMON
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUN COJIepKAT OLIHOKH.

—«HeynoBneTBOpUTENEHO» - TEOPETHYECKOE W TPAKTHYECKOE COJEpKAHUE TEMBI  HE
OCBOCHO, HEOOXOJMMBIE YMEHHsI He C()OPMHUPOBAHBI, BHIITOJHEHHBIE YUEOHbIC 3aaHUs COAEpIKaT
rpyObie OIIHOKH.

Tema 1. 7 TpancdopmaTopsl

IIpakTnyeckas padora Ned
Pacuér mapamerpoB oaHodasHoro rpancpopmaropa
ean:
-yriy0jeHue paHee U3y4eHHOro MaTepuarna,
-BBIpa0OTKa YMEHHMI M HABBIKOB 10 MPUMEHEHHIO (DOPMYII, COCTABICHHIO ATOPUTMA THIIOBBIX
3a/IaHMM,
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-IMIPUMCHCHUC IMMOJTYYCHHBIX 3HAHUA Ha MPAKTHKE
Bbinosinus padory, Bel Oyaere:
ymembs:
VY01.2 ananu3upoBaTh 3a7ady, BEIOMPATh U MCIIOJIb30BaTh YMECTHbIE LIU(POBHIE CPEACTBa,
MIPUIIOKEHHS U PECYPCHI JUIs TIOCTAHOBKH M PEILICHUS 3a]1a4M \[IPOOJIEMBI;
Y01.6 onpenenuts HEOOXOIMMBIE PECYPCHI;

VY02.2 uckarp uHGOpMALUIO B ceTH MHTEpHET, C MCIOIb30BaHUEM (HIIBTPOB M KIFOYEBBIX
CIIOB;
Y 02.5 ouleHMBaTh TaHHBIE HA JOCTOBEPHOCTS ;

VY02.6 oneHMBaTh NPAKTUYECKYIO 3HAUUMOCTh PE3yJIbTATOB MIOMCKA C IIOMOIIBIO U(POBBIX
MHCTPYMEHTOB,

VY 03.2 craBuTh cebe 0Opa3zoBaTeNnbHbIC LIETH M0 BOSHUKAIOIINE )KU3HEHHBIC 3a/1a4H;
KIIMEHTOB/PYKOBOJICTBA JINYHO U OMOCPEIOBAHHO;

Y04.8 ucnonap30oBaTh MPHEMbl CaMOPETYJISIUN MOBEACHUS B MPOLECCe MEKINYHOCTHOTO
001IEeHHS;

Y04.9 KOHTpOAUPOBATH TUYHOCTHBIE KOH(PIMKTHI HAa paboyeM MecTe;

MartepuanbHoe odecniedenue: VHIMBUAYaTbHBIC 33JaHMSI, METOIMICCKUE YKA3AHUS

3aganme: /{19 muTaHWS ~ TOHIDKEHHBIM — HANpsDKEHUEM — Lened  ympaBlIeHHs
AJIEKTPOIBUTATEIIIMA HA ITYJIBTC YCTAHOBJIEH JABYXOOMOTOYHBIH TpaHchopMaTop HOMHUHAIHHON
MOIITHOCTBIO Syoy. HoMuHaMbHBIC HAPSDKEHHUSA Ugoy) B Ugoyn; HOMHUHAIBHBIC TOKH B OOMOTKAX lyoy1
144 IHOMZ-

KpaTkue TeopeTnyeckue cBeIeHHUS:

Jlyis pemeHust 3a1a4i HY»KHO 3HATh YCTPONCTBO, MPUHIIMIT JCHCTBUAS U 3aBUCIMOCTH MEXITY
ANEKTPUYECKUMU BETUYMHAMHU OJHO(A3HBIX U TPEX(Pa3HBIX TpaHCHOPMATOPOB, YMETh OMPEIENAThH
M0 WX TACIMOPTHBIM JIaHHBIM TEXHHYECKUE XapakTepucCTHKU. (OCHOBHBIMH TapaMeTpaMu
TpaHc(hopMaTOPOB SIBISIOTCS:

1. HoMuHaIBHAS MOIIHOCTD Syoy — 3TO MOJIHAS MOMTHOCTE (KBA), KoTOpyto Tpanchopmarop,
YCTaHOBJICHHBI Ha OTKPBITOM BO3/yX€, MOKET HENpPEpPBhIBHO OTJAaBaTh B TEUYEHHE CBOETO CpPOKa
ciyx0b1 (20-25 neT) mpu HOMHHAJIBHOM HANPSDKEHWH W MPU MaKCUMAJIbHOW M CPEIHETOJ0BOM
TEMIIEpPaTypax OKPYKAIOIIET0 BO3/1yXa, PaBHBIX COOTBETCTBEHHO +40% u-5 °C.Ecin yKa3aHHBIE
TEMIIEPATYPhl OTIUYAIOTCS OT HOMHHAIBHBIX, TO H S oy OYAET OTIMYATHCS OT IMACIOPTHOTO
3HAYEHUSI.

2. HomunaneHoe nepBuuHOe HanpspkeHue Uyoy — 3TO HAMpsKEHHE, Ha KOTOPOE paccyuTaHa
nepBUYHas 00MOTKa TpaHchopmaropa.

3. HomunanmsHOe BTOpHYHOE HANpsiKeHHE Uy — 3TO HANpsDKEHUE HA BBIBOJIAX BTOPUYHOMN
OOMOTKH TIPH XOJIOCTOM XOJI€ U HOMHUHAJILHOM TIEpBUYHOM HarpsikeHud. [Ipu Harpyzke BTOpUUIHOE
HanpsDKEHUE CHIDKAETCS M3-3a TTOTeph B TpaHchopMaTope.

Hanpuwmep, ecnu Uyoyo = 400 B, To mpu monHO# Harpyske TpaHc(opmaropa BTOPHYHOE
Hamnpsbkenne U; = 380 B 1. k., 20 B tepsiercs B TpanchopmaTope.

4. HoMuHaNbHBIE IEPBUYHBIE U BTOPHUYHBIE TOKH | you1 U | yoyo — 9TO TOKHM BBIYHCIEHHBIC TIO
HOMHHAJILHOW MOIIHOCTH ¥ HOMHUHATbHBIM HAITPSHKCHUSIM.

SHOM = UHOMl IHOMl SHOM = UH0M2 |HOM2
n - xng Ttpanchopmaropa Omm3zok k 1,0 m3-3a Mambix moreph B TpaHcdopmatope. [lpu

OIIpeNIeJICHUN TOKOB IpuHMMaeM 7 =1. Jlnsa TpéxdasHoro TpaHchopmaropa B 3HAMEHATEINb

noGaBsieM /3 .
5. Kosddunuent tpanchopmariiu K ompeaessieTcss OTHOIICHUEM YUCIIa BUTKOB (01 U (O WK
SJ1C camounaykuuu Eq B mepBU4HOM 00MOTKE U B3aUMOMHAYKIUHU E7 BO BropruuHOi
e B
w, E,
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[Tpaktnyeckn ko3dduuueHT TpaHchopMaruy MOJCUUTHIBAIOT NMPUOIIKEHHO OTHOIICHUEM
HanpsKEHUs B JIIOOOM pexHuMe
K= UHOMI/UH0M2
Koadduuuent tpanchopmaniy MOKHO TakXe ONpPeeINTh OTHOLUIEHHEM TOKOB
K= IH0M2 /IHOMl

Ilopsiiok BbINOJTHEHHS PA0OTHI:

OnHodasHpIl MOHMKAOITUN TPaHCHOPMATOP HOMHUHAIBLHONH MOIIMHOCTBIO Syoy = 500 B-A
CIIY’)KHT JJIi TUTAHHS JIAMII MECTHOTO OCBEIICHHUS METAJUIOPEKYIIUX CTaHKOB. HomuHanmbHOE
HarpspkeHne 00MOTOK Uyoy1 = 380 B; Uyowz = 24 B. K Tpancdopmaropy nprucoearHEHbI eCAThH
JaMIl HakKaJduBaHUA MOIIHOCThIO 40 BT kaxnas, ux kod¢pdumueHt momHocTH COS ¢ = 1,0.
MarHuTHBIH TOTOK B MaruuTomnpoBoge @y =0, 005 B6. Yactora Toka B cetu f = 50 I'u. [Torepsmu
B TpaHC(opMaTope NpeHeOpeyb.

Onpenenuth: 1) HOMHHAIBHBIE TOKHM B O0OMOTKax; 2) KOIPGUIHMEHT HArpy3Ku
TpancopmaTopa; 3) TOKH B 0OMOTKAX MPH JCUCTBUTEIHHON HArpy3ke; 4) 4ucia BUTKOB OOMOTKH;
5) koapdurmeHT TpaHchopMaIuH.

Pemenue.

Omnpenensiem: 1. HOMUHANIbHBIE TOKH B OOMOTKAX:

|HQM1:SHQM1 /UHOM1 = 500/380:1,32A
IHOM2 :SHOMI /UHOMZ =500/ 24:20,8A
2. ko3 punreHT Harpy3Ku TpanchopmaTopa
K, = P, N, /Syom COS ¢2 = (10*%40)/500* 1,0 = 0,8
3. TOKU B OOMOTKaX IPH JCHCTBUTEIHLHON HATPY3Ke
11=Kyg™ liom1=0,8%1,32=1,06A
,=Ky*liom2=0,8* 20,8= 16,6 A

4. ITpu xonoctom xoae E1=Unomi, E2 = Upomz , 03TOMY 4Kciia BUTKOB 0OMOTOK HaXOJUM M3
(bopMyIbL:

E =4,44WJ Oy

Torma

W= E4/ 4.44f ®\= 380/ 4.44*50*0.005=340

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

5. koo durueHT Tpanchopmaru

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

dopMma npeacTaBJIeHNUs Pe3yJbTaTa: CBOCBPEMEHHOE MTPEICTABICHIE BBHITIOJTHECHHBIX
3aJaHuN

Kputepuu onenkmu:

—«OTIMYHOY - TEOPETUIECKOE U MPAKTUYECKOE COJIepP’KaHUEe TEMBbI OCBOEHO MOJIHOCTHIO, O€3
mpo0OesioB, yMeHHs CHOPMUPOBAHBI, BCE IPETyCMOTPEHHBIE TEMOU yueOHbIE 3a/IaHuUs BBITIOTHEHBI,
Ka4eCTBO WX BBIITOJIHCHHUS OIICHEHO BBICOKO.

—«XO0pOoII0» - TEOPETHUECKOE M MPAKTUYECKOE COJACPIKAHNE TEMBI OCBOCHO MOJIHOCTHIO, 0e3
Mpo0esioB, HEKOTOpble yMeHUs Cc(HOpMHpPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM
yaeOHBIC 3aJIJaHUS BHIIOJTHCHBI, HEKOTOPHIC BHUJIBI 33/ IaHUI BBITIOJTHEHBI C OIITMOKAMH.

—«Y IOBNETBOPUTENBHO» - TEOPETUYECKOE M TPAKTHUECKOE COJIEp’KaHHUE TEMBI OCBOCHO
YaCTUYHO, HO TMPOOENBl HE HOCSAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHs pabOTHI C
OCBOCHHBIM MAaTE€PHAIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPCHHBIX TEMOM
y4eOHBIX 33JaHUI BBITIOTHEHO, HEKOTOPHIE U3 BHIMOTHEHHBIX 3a/JaHUH COJIepKAT OIIHMOKH.

—«HeynoBIeTBOPUTEIILHO» - TEOPETHYSCKOE W MPAKTHYECKOE COACpNKAHWE TEMBI  HE
OCBOEHO, HEOOXOJIUMBbIE YMEHHUsI He C(HOPMHUPOBAHBI, BBHITIOJHEHHBIC yUEOHbBIE 3a/JlaHUs COJEPKAT
rpyOble OIIMOKH.

CamocTosiTenbHasi padora: PacuerHas paborta: «Pacuer mapameTrpoB TpéxdazHOro
TpanchopmaTopar»
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JlaGopaTopHas padora Ne6
HccnenoBanue peskumMoB padoThbl 01HOGa3HOr0 TpaHchopmaTopa

Leap pabdoThl: U3ydCHHWE METOJOB HCIBITAHUS OMHO(GA3HOTO TpaHCPopMaTOpa U €ro
OCHOBHBIX XapaKTEPHUCTHUK.

Bbinosinus padory, Bol Oyaere:
ymembs:
V01.2 ananu3upoBaTh 3a7ady, BHIOUPATh U MCIIOJIB30BAaTh YMECTHbIC LIU(PPOBBIE CPEICTBA,
MIPUIIOKEHHS M PECYPCHI [UIsl IOCTAHOBKH M PELICHUS 3a]1a4 \[IPOOJIEMBI;
VY01.6 onpenenuts HEOOXOAMMBIE PECYPCHI;

VY02.2 uckarp uHGOpMALUIO B ceTH MHTEpHET, C MCIOIb30BaHUEM (HIIBTPOB M KIFOUEBBIX
CIIOB;
¥02.5 onieHMBaTh JaHHBIE HA JIOCTOBEPHOCTH

VY02.6 onieHMBaTh NPAKTUYECKYIO 3HAUMMOCTD PE3yJIbTATOB TIOMCKA C IIOMOIIBIO H(POBBIX
WHCTPYMEHTOB,

VY03.2 craBuTh cebe 00pa3oBaTesbHbIE LU 0] BOZHUKAIOIINE KU3HEHHBIE 331a4H;
KIIMEHTOB/PYKOBOICTBA JINYHO M OTIOCPEOBAHHO;
VY04.8 ucnosnbp3oBaTh MPUEMbl CAMOPETYJIALUU MOBEICHHUS B IPOLIECCE MEKIMUYHOCTHOTO
0O01IEeHHS;
VY04.9 KOHTpPONIUPOBATh JTUYHOCTHBIE KOH(IUKTHI HA paboyeM MecTe;
V1. nonb30BaThCs U3MEPUTENBHBIMU IIPUOOPAMH;
V2. u3MepATh mapaMmeTphl JIEKTPUUIECKUX Lemnei anekrpoodopynoBanus ACM;
V3. Ipou3BOIUTH MTOIO0P IEMEHTOB DIEKTPUIECKHX IETICH U DIIEKTPOHHBIX CXEM;
V4. cobmonats Mepbl 6€30MacCHOCTH MPH padoTe C ANMEKTPOOOOPYI0OBAaHUEM U
AIIEKTPHYECKUMH WHCTPYMEHTAMU;

MarepuajbHoe obecnedeHne:

- HHCTPYKIIMHU K J1abopaTopHOil paboTte, ojHO(Da3HBINA TpaHCHOPMATOpP, BATTMETP, AMIIEPMETD,
BOJIBTMETP, IPOBOJA.

3aganue:

1 3anMcarh TeXHUYECKUE JaHHBIE TpaHC(opMaTopa (HOMUHAIBHYIO MOIIHOCTb, HAPSKEHUE
MEPBUYHOIN 1 BTOPUYHON OOMOTOK;

2.0Hp€}1€J’II/ITI) HOMMHAJIbHBIC TOKH, IPOTCKAIOIINE B 0OMOTKAaX.
KpaTKne TCOPETHYECCKUEC CBCACHUSA:

[Tpu xomoctom xoxe TpaHchopMaTropa TOK BO BTOpUUHOH 1enu | yx = 0, a TOK B mepBUYHON
nenu | 1o He mpeBbimaer 4-7% HOMHHAIBLHOTO Toka TpaHchopmaropa | | you. [TOdTOMY manenue
HaIpsDKEHUS BO BTOPUYHOM OOMOTKE pPaBHO HYJIO, a B TMEPBHUYHOM BeChMa HE3HAUYUTEIHHO M
Kod(ppurmeHT TpaHchopMauu MOXKET OBITh OMpeIeNieH KaK OTHOIIEHUE BBICIIETO HANPSHKCHUS K
HU3IIEMY, TIPH XO0JIOCTOM XOJIe.
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[IpeneOperasi mpu XOJOCTOM XOJ€ HUYTOXXHBIMU TMOTEPSIMHU B MeIU MEPBUYHOW OOMOTKHU
MOXHO CUUTATh, YTO MOIIHOCTH Pyy, ONpezaensemMas mo moka3aHusM BaTTMETPa, paBHA MOLTHOCTH
MOTEph B CTAIIK TpaHC(hOpMaTopa OT THCTEPE3nca M BUXPEBBIX TOKOB Py = Py

MOIITHOCTh TIOTEPh B CTAJIH OCTACTCS MPUMEPHO OAMHAKOBOM Kak IMPH XOJIOCTOM XOJI€, TaK U
pu pabote TpanchopMaTopa Mo Harpy3Kou.

OmpIT  KOPOTKOTO  3aMbIKaHHUS TpaHcpopMaTropa MPOM3BOAUTCS MPU  MOHMKCHHOM
HanpspKeHUW B mepBuyHOU 1enu U k. BennuuHa 3TOro HampspKeHHs JOJDKHA OBITh TaKOU, YTOOBI
IIPY KOPOTKOM 3aMBIKAaHUU BO BTOPUYHOM IIETIH 10 00eMM 0OMOTKaM MPOTEKAI ObIl HOMUHAIBHBIE
Toku. OHa He JoJKHA NpeBbIaTh 4-6% HOMUHANBHOTO HANpPsDKEHUS Uy . [103TOMY MarHuTHbIN
MOTOK, MPOMOPIIMOHATBHEIN MOIBOANMOMY HANPSHKEHUIO, OyJIET OYeHb Mal M MOTEPSIMU B CTAIU
MOHO npeHeopeub. C npyroit ctoponsl, Tak kak U =0 u P k=0, MOXHO CUHTATH,
YTO BCsSI MOJBOAMMAs K TpaHCHOpPMATOpy MOIIHOCTh Pik(MO Mmoka3aHuio BaTTMETpa B MEPBUYHOM
L[ENU) pacxoiyeTcss Ha HarpeB oOenx OoOMOTOK. [IpyruMu ciaoBaMu, MOIIHOCTb MPH OIBITHOM
KOPOTKOM 3aMBIKaHHH JIOJDKHA OBITh paBHA MOIITHOCTH TIOTEPh B MEJIM 00€HX OOMOTOK.

[Ipu xoHCTpyHpOBaHUH TPaHCHOPMATOPOB COMPOTUBIECHUS OOMOTOK BBIOHMPAIOT Tak, YTOOBI
00e 0OMOTKH HarpeBaJucCh OJMHAKOBO. [Ipy 3TOM yCIOBUU NOTEPU B MEIU PACTIPEACTISIOTCS MEXKIY
00OMOTKaMu MIOPOBHY

IMopsaaok BbINOTHEHHS] PA0OTHI:
1. CobpaTh cxeMy Uil OIIBITA XOJIOCTOro X012 (puc. 1 HHCTPYKIUM).
2. Cobpath cxemy JJIs OTbITa X0JIOCTOT0 Xoja (puc. | HHCTPYKLUN).

3. Tlociie mpoOBEpKH CXEMBI IPETOIaBaTeNieM, BKIIOUYNTh €€ B CETh M 3alKCaTh TMOKa3aHUs
npuOopoB B Tabd. 1

Tabmuna 1.

N3mepeno Beruncneno

Px: Br IlX 9A Ul, B U25 B K:U1/U2 Ix :le”lH()M

4. Cobpatb cxeMy KOPOTKOTO 3aMbIKaHHs. I3MepuTh MOKa3aHus ¥ 3arncaTh MOKa3aHHsI
puOopoB B TabIUILY 2.

Tabmwna 2.

N3mepeno Beruucneno

Ulk , B IOa A POa Br Uk % = Ulk/ UIHOM
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5. CoOpath cxeMmy JJis CHATHS BHEITHEH XapaKTepuCTUKH TpaHnchopmaropa, (puc 3).

V3mepeHHbIe JaHHBIC 3aHECTH B TaOIHUILy 3.

Harpy3ska B % N3mepeno Brruncieno
ot HoMuHaIBEHOU | Uy, B | 11,A | P1,BT | U2, B | I, A | Py, 1] =P,/P;
Br
30%
50%
100%

Tabauua 3.

6. Ilo JaHHBIM OIIBITOB XOJIOCTOT'O XOJd, KOPOTKOI'O 3aMbIKaHUA U HOMHWHAaJIbHOM MOIIHOCTH

OIpeAENuTh K.I1.J1. TpaHchopMaropa.

7. Ilo nanubiM Tab1.3 MOCTPOUTH XapaKTEPUCTUKY 3aBUCUMOCTH K.II.J. TpaHcpopmaTopa OT

toka Harpy3ku 1 = f(l,). [Toctpoenue kprBoit HauaTh ¢ x0a0cToro xoxaa (1,=0)

KoHTpoJibHbIE BOIPOCHI:

- Kak ycrpoen ognodaznslii Tpanchopmarop?

- Ot uero 3aBucar IJIC oOmoTok Tpanchopmaropa?

- Uto HazwiBatoT kKodPuirmenTom Tpanchopmarum?

- YTo Ha3bIBAIOT BHEIIHEN XapaKTepUCTUKOM TpaHchopMaTopa U Kak ee MOJydUTh?

- Kakue INOoTepu MOIIHOCTU HUMCIOTCS B Tpchq)opMaTope H KaK HX OIPEACIUTL OIBbITHBIM

nyrem?

- Kak onpenenuts k.m.ja. Tpancdopmartopa?

®opma npeacraBiaeHus pe3yabTara:

CBOCBPCMCHHO M IMMPAaBHUJIbHO BBINIOJIHCHHEBIC pvaéTBI, 3a1uTa 1 OTBETHI Ha BOIIPOCHI.

Kpurtepun onenkmn:

—«OTIMYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIepKaHNne TEMbl OCBOEHO MOJHOCThIO, 0€3
po0eoB, yMeHUsI CPOPMUPOBAHBI, BCE MPETyCMOTPEHHBIE TEMOW yueOHBIE 3a/IaHUsI BBITIOJHEHEI,
KaueCTBO MX BBIMOJIHEHHUS OLIEHEHO BBICOKO.

—«XO0pOoI1I0» - TEOPETHUECKOE U MPAKTUYECKOE COJAEepPKAaHUE TEMbl OCBOEHO IOJHOCTHIO, O€3
mpoOesoB, HEKOTOphle yMEHHUs c(HOpPMUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE TEMOM

yqe6HBIC 3alaHuA BbIIIOJIHCHBI, HCKOTOPBIC BU/IBL 3aJIaHU# BBIIIOJIHEHBI C OIIMOKAMHU.

—«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE
YaCTUYHO, HO MpPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIE YMEHHsI paboThI C
OCBOEHHBIM MAaTE€pPHAIIOM B OCHOBHOM C(HOPMHPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TEMOU
y4eOHBIX 3aJJaHH BBHIITOJHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKHU.
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—«HeynoBiIeTBOpUTEIBHO» - TEOPETHYECKOe U MPAKTUYECKOE COJICpKaHHWE TEMbl  HE
OCBOEHO, HEOOXOMMbIE YMEHHUSI HE C(OPMUPOBAHBI, BHIIOJHCHHBIC YUYEOHBIC 3aJlaHUs COJEpPXKAT
rpyObie OIIHOKH.

Tema 1.8. DilekTpUYecKre MAIIMHBI IEPEMEHHOI0 TOKA .

IIpakTnueckas padora Ne5.
Omnpeznenenue napaMeTpoB aCHHXPOHHOI'O IBUraTelsl.

I_[e.m, paﬁoTbI: HAaY4YUTBHCA paCCUUTBIBATH MapaMETPbl ACHHXPOHHOI'O ABUI'ATCIIA. .

Beinosinus patdory, Bel Oyaere:
Ymemn:
VY01.2 ananu3upoBaTh 3agady, BHIOMpATh M HCIOJIB30BaTh YMECTHBIE IHU(PPOBBIE CPEICTBA,
HPUIOKEHHS M PECYPCHI [UIsl IOCTAHOBKU M PEILICHUS 33a4n\[IPOOIICMBL;
Y01.6 onpenenuts HEOOXOANUMbBIE PECYPCHI;

VY02.2 uckarp uHGOpMAaIUIO B ceTd MHTEpHET, ¢ HCIONb30BaHHEM (DMIBTPOB U KITFOUEBBIX
CIIOB;
¥02.5 onieHMBaTh JaHHBIE HA JTIOCTOBEPHOCTD ;

v02.6 OLCHUBATH IMPAKTUYICCKYIO 3HAYUMOCTD PE3YJIbTATOB ITOMCKa C IOMOIIBIO I_II/I(prBLIX
HMHCTPYMCHTOB,

V¥ 03.2 ctaBuTh cebe 0OpazoBaTeIbHBIC IIEJIN 0] BO3HUKAIOIINE KU3HECHHbIE 33/1a4H;
KJIMEHTOB/PYKOBOJICTBA JINYHO U OMOCPEOBAHHO;

Y04.8 ucnonp30BaTh MPUEMBI CaMOPETYJISIIIUN MOBEJICHUS B MPOIECCE MEKINYHOCTHOTO
0OIIIeHUS,

Y 04.9 KOHTPOIMPOBATH JINYHOCTHBIE KOH(MIUKTHI HA paboueM MECTE;

MarepunanbHoe obecniedenne:

METOAMYECKUE YKa3aHUsl, UHANBUyalIbHbIE 3aJJaHUs, CIIPABOYHBIE TAOJIUIIBI.
3ananne:

1. PacimgpoBaTh MapKy ABUTATES.

2. OnpeaenuTb ero HOMUHAJIbHBIE TAPAMETPHI 110 CIIPABOYHOM TabauIle.

3. OnpenenuTh pacyE€THBIC 3HAUCHUS

KpaTkue Teopernueckue cBeieHUS:

Jlnst permeHust 3amadyd HEOOXOJWMO 3HATh 3aBUCHMOCTh MEXKIY YacTOTON BpalleHHs
MarHuTHOTO TOJsl cTatopa (CHMHXpOHHAs YacTOTa BpaIleHHs) Ni M 4YaCTOTOW BpaIICHHS pOTOpa
JBUTATEIS N).

YacToTa BpalieHus MarHUTHOTO TOJISl CTaTopa Ni 3aBUCUT OT YMCTIA Map MOJIIOCOB JIBUTATEIS
P, Ha KOTOPOE CKOHCTPYHMpPOBaHa 0OMOTKA CTaTOPa, M OT YaCTOTHI TOKa Tpexda3Hoi cucremsl f:
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60 - f
ﬂj_:

i
Yacrora Toka B 1emnu (nmpombinuieHHas gacrora) f = 50 I'i. Toraa dpopmyna npuMer BHI:

g0 30 3000
my = » = 0B /MuH

N3 dopmynsl ciaegyer, 4TO TpH JIFOOOW MEXaHWYECKOW Harpys3Ke, KOTOPYIO MOXKET
MIPEOJIONIETh ABUTATENIb, CHHXPOHHAS 4acTOTa N OCTACTCs] HEM3MEHHOM, TaK KaK 3aBUCUT TOJIBKO OT
KOHCTPYKIIMA OOMOTKH CTaTropa, T. €. OT YMciia map MojarocoB. YacTtoTa BpaimieHus Ny CBsS3aHa C
YaCTOTOM BpaIeHus N1 XapaKTEPUCTUKON ABUTATEIIS, KOTOPas HA3bIBACTCS CKOJBKEHUEM S:

S=¥—*ﬂ: = -1 —5)

Cxonbxenue S uzmensiercs ot 0,01 go 0,06, umu ot 1 10 6 %, Bo3pacTasi ¢ yBeIMYECHUEM
Harpy3ku naBuratelisa. [1o3ToMy 9acToTa BpalleHHs pOTOpa BCEr/a MEHbBINE YacTOThI BPAICHUS
MarHUTHOTO Moy crtaropa apuratens. C pocTOM Harpy3Kd JBUTATeNs 4acTOTa BpalIeHHs Ny
HEMHOTO YMEHbILIAETCs, YTO U MPHUBOJUT K POCTY CKOJIbKeHHUs S. M3-3a Takoro HepaBeHCTBA Ny<ng
JIBUTATEIb HAa3bIBAETCS ACMHXPOHHBIM. [l HYX 1 MPOU3BOJICTBA JEKTPOJBUTATEIN BBITYCKAIOTCS
C pa3HOM KOHCTPYKIMEH OOMOTOK cTaTopa, YTO CO3[JaeT pa3HOE YWCIO Map MOJICOB P W,
CJICJIOBATEILHO, pPa3HBbIC 3HAYCHHS YacTOTHI BpamieHUs N;. CieayeT WMeTh B BHJAY, 4TO IpPH
W3MEHCHUH YHCIIa TTap TIOTIOCOB P YacTOTa BPAIICHUS N H3MEHSIETCS CKaYKO0OpasHo.

p 1 2 3 4 5 6

ML 3000 1500 1000 750 600 500
00/MUH

B Ta6J'II/II_IC NPpUBCACHBI 3HA4YCHUs N1, COOTBCTCTBYIOIIME 4YHCJIIAM IIap IMOJKCOB P,
OIpeacCIsICMbIM KOHCTPYKHHGIZ 00MOTKH craropa.

Crnenyer uMeTh B BUJly, YTO CHHXPOHHYIO YaCTOTY BPAILEHHUS JABUTATENS MOXKHO ONPEAEIUTh
1 0e3 BBIYMCIICHUS, a 3Hasl TOJILKO YacTOTY BpAIlIeHUs POTOpa Ny, KOTOpas MO BEIWYMHE ONH3Ka K
Hell. Eciu, Hanpumep, N;=2930 06/MuH. To Oimrkaiiias U3 YKa3aHHOTO psJla CHHXPOHHBIX 4acTOT
BpalieHus: MOKeT ObITh TOTbKO N; = 3000 06/MuH wmm 1y Ny = 490 00/MUH CUHXPOHHAS YacTOTa
BpareHus asuratens oyaet Ny = 500 o6/mMuH u T. 1.

1o unciry moIFOCOB IBUraTessl MOKHO ONPEIEIUTh CHHXPOHHYIO 4acTOTY BpamieHus Ny. Eciy,
HarpUMep, YHCIIO TOJIFOCOB MIECTh, TO YHCJIO Tap MOJIOCOB B JiBa paza MeHemie, T. €. P =3. Ilo
dbopmyne ais Ny Haitaem ee Benmmuuny Ny = 3000/p, HO p = 3. Torma N1 = 3000/3 = 1000 06/MuH.

Pa3bepem HeckoIbKO GOPMYII, KOTOPHIE HYKHO IPUMEHSITD [P pEICHUH 3a/1a4.

1. Moment Bpamenus M, uzmepsiembiit B H-M, onpenensercs o popmyse:

9,55 P,

s

M

rae P, — nonie3Hasi MOIIHOCTH Ha Bajy ABUTaTens, KBT;
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N, — YacToTa BpalleHus poTopa, 00./MuH.

[Tpu HOMHHAJIBLHOM peXHME OCHOBHBIE ITapaMeTpbl 0003HauarTCs: Myoy , P

=N 2n0m -

1. Tlone3Hast MOIIHOCTH HA Bajly JIBUTATENs
B,=+3-U,-I.-5-cosg,BT

rIe Uy, |g — nuHeliHbIe 3HaYEHUs HANIPSDKEHUS U TOKA;
n — KIIJI nBurarens B OTHOCUTENIbHBIX €MHULIAX;
COS @ — KO3 PUITMEHT MOIIIHOCTH JBUTATETIS.

W3 310l hopMyITBI MOKHO OMPENEIUTh TUHEHHBIN TOK

rae P1—MomHOCTh, TOTpebsieMast TBUTaTEIeM U3 ceTH, KBT.

HOpﬂ}IOK BbINNOJTHCHU A pa60T1,1:

HOM —

P2H0M y Nuom

ACHHXpOHHLIfI ABUTAaTC]Ib HMCCT CICAYIOMIUC TCEXHUYCCKHUEC JaHHBIC [JId pa6OTBI B

HOMHHAIILHOM PEXHUME:
Pauon = 3 KBT; Ujr = 380 B; Noyon = 2880 06/MUH ; Myyon = 0.85

cos ¢ = 0.88; uncno nosmtocos 2p = 2

Ompenenutb. 1) HOMHHAJIBHOE CKOJNBKEHHE Syoy 2) MOIIHOCTH Piyoy , TOTpedisiemMmyro
JIBUTATEJIEM U3 CETH; 3) HOMUHAIBHBIN TOK ||y0y ; 4) HOMUHATBHBI MOMEHT BpallieHUus Myoy.

Pemenue.

1. UroObl HAWTH Spoy HYXKHO 3HAThb N1 U N 240y . 1103TOMY HpeaBapUTENBHO ONPEAEITUM
CUHXPOHHYIO YaCTOTY BpaIIeHUs Ny TPU N 240y = 2880 006/MuH. brimxkaiimas cuHXpoHHAsl YacToTa
BpaueHus Ny = 3000 06/mMuH. Takoi e pe3ynbTaT MOJydUM, €CIH BOCIONIb3yeMcs popMynoi s

Nni.

Yucio momocos - 2. CreoBaTtensHo, yucio map moocoB p =1. Toraa n; = 3000/p= 3000/1

= 3000 06/MuH.

BreraucnmM 3HaueHNE HOMHUHAJIBHOTO CKOJIBKECHHUS
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(ny — nyy) (3000 — 2800) 120
o y - 3000 T 3000

0.4

3Hast MOIITHOCTh Ha BTy P 240y M KIL IBUTATEIIS Moy, HAMIEM
MOIIHOCTBP | oy, KOTOPYIO MOTPEOISET NBUTATEINH U3 CETH MPU HOMUHATHHOM Harpy3Ke:

Pz Pz 3
=—3pP ,  =——=——=7335kB
Meon Pt HOHL Masn 0.85 ROT

2. HomuHAMbHBIA TOK lyoy1, MOTPEONIIEMBIN ABUTATENEM U3 CETH, OMPEACTHM, UCIOIb3YS
dbopmyny 11 TOKa

- -
=1, = Sz =% =614

T Uy, TO8 Pum  L75-3E0-0850.88

3. Haiinem 3HaYeHWE HOMHHAJIBHOTO MOMEHTa Myoy, KOTOPBI pa3BUBACT JBHTATEb IMPU
cBOEi paboTe:

9550 - Py, 9550 -3

M. = =904 H-
B e 2880 "

®opma nmpeacTaBJieHus pe3yJbTarTa:

CBOGBpeMeHHO 1 MTIPaBUJIBHO BBIITOJIHCHHBIC paC‘{éTH.

Kputepuu onenkmn:

—«OTINYHOY - TEOPETUUECKOE U MPAKTUYECKOE COJIeprKaHHe TEMbl OCBOEHO MOJIHOCTHIO, 03
npo6esoB, yMeHus: c(hOpMHUPOBAHbI, BCE MPEAYCMOTPEHHbIE TeMOW yueOHbIE 3aaHNs BBITIOJIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLEHEHO BBICOKO.

—«XOpoIIo» - TEOPETHUECKOE U MPAKTUUYECKOE COJIEepKaHHE TEMbl OCBOEHO IMOJHOCTHIO, 0€3
po0esoB, HEKOTOpble yMEHHs c()OpMUPOBaHBI HEIOCTATOYHO, BCE MNPEIYCMOTPEHHBIE TEMOM
yueOHbIe 3a/JaH¥sI BBITIOTHEHBI, HEKOTOPBIC BU/IBI 3a/TAHHI BBITIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIHHO» - TEOPETUYECKOE U TMPAKTUYECKOE COAEpP)KaHHE TEMbl OCBOEHO
YaCTUYHO, HO TPOOEbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMble YMEHHs paboThl C
OCBOCHHBIM MaTepUaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX TEMON
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUN COJIepKAT OLIHOKH.

—«HeynoBneTBOpUTENEHO» - TEOPETHYECKOE W TPAKTHYECKOE COJEpKAHWUE TEMBI  He
OCBOCHO, HEOOXOJMMBIE YMEHHsI He C()OPMHUPOBAHBI, BHIOJHEHHBIE YUEOHbIC 3aJaHUs COAEpIKaT
rpyObie OIIHOKH.

CamocTrosiTenbHasi padora: PacuetHas pabora: «Pacder mnapaMeTpoB AacCHHXPOHHOTO
nsuraresns». OnpeneneHre MapaMeTpoB ACHHXPOHHOTO 3JIEKTPOJBUTATENsl MO HOMMHAJIBHBIM

JaHHBIM.

Tema 1.9.2y1ekTpryecKkre MAIIMHBI IOCTOSTHHOIO TOKA
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IIpakTnueckas padora Ne 6.
Pacuer mapameTrpoB aBurareJieii HOCTOSIHHOI0 TOKAa ¢ 00MOTKOI MapaJjieJibHOT0
B0O30Y:KIeHUsA

esab: HAy4YUTHCSA ONPEAEIATD MAPAMETPBI JBUTATENIEN TOCTOSHHOTO TOKA

Beinosinus patdory, Bel Oyaere:
ymemp:
VY01.2 ananu3upoBaTh 3aqady, BHIOMpATh M HCIOJIB30BaTh YMECTHBIE IU(PPOBBIE CPEICTBA,
HPUIOKEHHS M PECYPCHI [UIsl IOCTAHOBKU M PEILICHUS 3a1a4n\[IPOOIICMBL;
Y01.6 onpenenuth HEOOXOIUMBIE PECYPCHI;

¥02.2 uckarp uaopmanuo B cetu MHTEpHET, ¢ UCIoNb30BaHUEeM (DUIBTPOB M KIHOUYEBBIX
CJIOB;
¥02.5 onieHUBaTh JaHHBIE HA IOCTOBEPHOCTD ;

v02.6 OLCHUBATH IMPAKTUYICCKYIO 3HAYUMOCTD PE3YJIbTATOB ITOMCKa C IOMOIIBIO LII/I(I)pOBLIX
HMHCTPYMCHTOB;

VY 03.2 craBuTh cebe oOpa3zoBaTeIbHbIC €U M0 BO3HUKAIOIINE )KM3HEHHBIC 3a/a4H;
KIIMEHTOB/PYKOBOJICTBA JINYHO U OMOCPEOBAHHO;

Y04.8 ucnonp30BaTh MPUEMBI CaMOPETYJISIIIUN MOBEJICHUS B MPOIECCE MEKINYHOCTHOTO
0OIIeHM;

Y 04.9 KOHTPOAMPOBATH JINYHOCTHBIE KOH(IIMKTHI HA pabodeM MecTe;

MarepuanbHoe obecrieyeHnne:

- METOIMYECKUE YKa3aHUsl, MHIMBUyabHbIC 3aJaHUS

3aganue:

1. OmpenenuTh TOKM B 0OMOTKaX, MOJIE3HYIO MOITHOCTh; DJIC nBurarens

Kparkue Teoperuueckue cBeleHUs

Jlns pemieHus 3a7ad HEOOXOJWMO 3HATh YCTPOWMCTBO, MPHUHIIMII ACHCTBUS T€HEPATOPOB U
JBUTATENIed TIOCTOSIHHOTO TOKAa C TapajulesibHBIM BO30YKJIEHHEM, (HOPMYIIbI, OMpeAeIsIoIIne
napaMmeTpsl Takux MamwuH. Mcmonb3ys pucynku 10, 11 , pasbepem oOCHOBHBIE (QOPMYIIBI,
HEOOXOUMBIE JIJISl PEIICHUS 3a/1a4.

I'enepaTop ¢ mapamaeabHbIM Bo30yKaeHueM (puc 10).

1. 9J1C, naBonumas B 0OMOTKE SIKODS,

E=U+ |;[R;[—>U =E - |5{R5{,

rae U — HanpsbkeHue Ha 3akuMax reHepartopa, B;

|4— ToK sikOps, A,

Rg— compotuienne 0OMOTKH sikopsi, OM.

2. Toku:

skops lg = (E-U)/ Ry

Bo30yxneHust lg=U/Rp

rae Ry — comporuBienne oOMOTKH BO30yxaeHUSI. OM;

Harpy3ku | = lg— Ip.

1. Tlone3nass MOIIHOCTb, OTAaBaeMasi rereparopom: P, = U/l

2. MomHocth Pj, 3arpaveHHas MepBHYHBIM JBHUTATEIeM Ha BpalleHHWE SKOpPS TeHepaTopa
(moTpebsiemMast TeHEpaTOPOM MOIITHOCTE), onpeaensercs u3 Gopmynst KI1/] reneparopa

n= Pz/P1—>P1 = PZ/T]
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Iopsiiok BbINOJIHEHHUSI PA0OTHI

1. Texyuuii KOHTPOJIb -T€CTOBBI KOHTPOJIb MO TEME

2. Pemienue 3agaun

Xox padoThI:

J{BuraTensb ¢ nmapamuienbHbIM BO30OykaeHunem (puc. 11).

1. ITpotuBo3A1C, HaBoguMas B OOMOTKE SKOPS

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

rae U — HanpshkeHre UCTOYHMKA SIEKTPUYECKON SHEPTuH, MUTAONIEro 0OMOTKY sikopsi, B;
|7 — TOK siKOPSA, A;

Rz — compoTtuBieHne 0OMOTKH SKOps., OM

2. Tok Harpy3ku I=1,+1,
3. Tox Bo3Oyxmenuss | _ Y ,
B RB
rae Rp— conporuBnenne oOMOTKH Bo30yx)aeHus, OM.

4. Tox sikops | _U-E

A
5. MouHoCTh, moTpebiisiemMast IBUTaTeNIeM OT UCTOYHHKA deKTpuaeckoi sHeprun P, =U - |

6. Ilone3nyro MmomHocTh P, Ha Baly JABUrarens omnpenensor u3 ¢opmynsl KITJT

n= Ll —->P,=nF

I:)l
955 P,
—

r7e N — yacTtoTa BpalleHus sKops., 00/MUH

JIBUraTenb MOCTOSHHOTO TOKa C MapajjiebHbIM BO30YXKJIEHHEM IOAKIIOYEH K CEeTH C
HanpspkenueM U = 220 B (puc. 11). Ilone3nas momuocTh Ha Bany P, = 10kBT, yacTora Bpamenus
axopst n = 2400 o6/mun, KITJ[ apuratens n = 80 %.

Onpenenuts: 1) Bpamaromuii MOMEHT M, KOTOPBIN pa3BUBAET JABUTATENb; 2) TIOIBEICHHYIO
MouHocTh Pi; 3) Tok |, moTpebnsemblit nBurateneM M3 cetd; 4)  CyMMapHble IOTepU
MOIIIHOCTH B JBHUTaTene » P.

Pemenue.

Omnpenensiem: 1 .MOMEHT  BpalleHHs, KOTOPbIA pa3BUBAaeT JABUTaTelb MpPHU JaHHON
MOIIHOCTH Ha BaJly ¥ YacTOTE BpallleHUs
_955-P, 955-10

7. MOMEHT BpalleHUs ABUTATENS [ —

M =39,79H - m
n 2400
2. MOIIIHOCTb, MOTPEOISIEMYIO IBUTATEIEM U3 CETH
P, P
n=-—2-->P =—2=£:12,5KBm
P, n 08
3. TOK, MOTPEOIsIeMbIii IBUTATENIEM U3 CETH
P =U-1->I 25210000:45’45A

4. cyMMapHyI0 MOIIIHOCTb MOTEPh
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> P=P —P,=125-10=25«Bm

®opma npeacTraBjeHus pe3ybTaTa: CBOEBPEMEHHO U IIPABUIIBHO BBIIIOJIHEHHBIE PACUETHI.
Kpurtepun onenkmn:

—«OTIUYHOY - TEOPETUUECKOE U MIPAKTUUECKOE COJEPIKaHHE TEMbI OCBOEHO MOJIHOCTHIO, 03
npo0eoB, yMeHus chopMUPOBaHBI, BCE NMPEIYCMOTPEHHbIE TEMOH ydeOHbIC 3a/IaHHS BHIIOJIHEHBI,
Ka4eCTBO UX BBITIOJIHEHHUS OLEHEHO BBICOKO.

—«XO0po1Io» - TEOPETUIECKOE M MPAKTUUECKOE COJEPKAHUE TEMBI OCBOCHO IOJIHOCTHIO, 0e3
npo0esioB, HEKOTOPbIE YMEHHS C(OOPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOIl
yueOHbIe 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 3a/JAHUI BBIMIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIIFHO» - TEOPETHYECKOE U MPAKTHYECKOE COJEpKAHUE TEMBI OCBOEHO
YaCTMYHO, HO MPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIE yMEHHsS palboThl C
OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETyCMOTPEHHBIX TEMOMW
y4eOHBIX 33aHUH BHIITOJHEHO, HEKOTOPBIE M3 BHIMIOJIHEHHBIX 33JJaHUI COJIEPIKAT OIINOKH.

—«HeynoBIeTBOpUTEIEHO» - TEOPETUYECKOe M NPAKTUYECKOE COICp)KAaHWE TEMBI  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIMIOJIHEHHBIE YUYECOHBIE 33aJaHHs COIEpIKAT
rpyOble OIIHOKH.

Tema 1.10 OcHOBBI JIEKTPONPUBOIA

JlaGopaTopHasi paGora Ne7.
CoOopka cxeMbl peJieHHO-KOHTAKTHOIO YIIPABJICHUSI ACHHXPOHHBIM JIBUTaTe1eM

Heap paGoTbl: U3yueHUE CXEMbl HEPEBEPCUBHOIO YIPABICHUS ACUHXPOHHOI'O JBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM.

Beinosnus padory, Bel Oyaere:
ymemp:
VY01.2 ananu3upoBaTh 3aJady, BIOMpaTh M HCIOJIb30BaTh YMECTHbBIE IIU(PPOBBIE CPEICTBA,
TIPUIIOKEHHS U PECYPCHI [T TIOCTAHOBKH M PELICHUS 3a/1a4 \[IPOOIIEMBI;
VY01.6 onpenenutb HEOOXOIUMBIE PECYPCHI;

¥02.2 uckarp uHGOpMaLUIO B ceTH MHTEpHET, ¢ MCIOIb30BaHUEM (HIIBTPOB U KIHOUYEBBIX
CIIOB;
¥02.5 onieHUBaTh JaHHBIE HA TIOCTOBEPHOCTH ;

¥ 02.6 onieHNBaTh NPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB MOUCKA C TOMOUIBIO IIU(PPOBIX
WHCTPYMEHTOB,;

VY03.2 craBuTh cebe 0Opa3zoBaTeNbHbIC LIETH MO BOSHUKAIOIINE )KU3HEHHBIC 3a/1a4H;
KITMEHTOB/PYKOBOJICTBA JIMYHO U OIOCPEIOBAHHO;
Y04.8 ucnonp30BaTh MPHEMBI CaMOPETYJISIUN MOBEACHUS B MPOIECCe MEKINIYHOCTHOTO
OOIIIEHHS;
Y04.9 KOHTPOIUPOBATH INYHOCTHBIE KOH(MIUKTHI HA paboueM MECTE;
V1. nonb30BaTbcs U3MEPUTENILHBIMU PUOOpPaMH;
V2. u3MepsTh NapaMeTphl AMEKTPUIECKUX Ienei ainexTpoodopynoBanus JICM;
V3. mpOn3BOIUTE MOJ00P FIEMEHTOB JIEKTPUICCKHX IETICH U AIICKTPOHHBIX CXEM;
V4. cobmonats Mepbl 6€30MacHOCTH MPH padoTe C AMEKTPOOOOPYIOBAHUEM U
ANEKTPUICCKUMHU UHCTPYMEHTAMHU;

MarepunanbHoe obecrnieyeHue:
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METOJIMYECKUE YKa3aHUsI, UHCTPYKLUHU K Jab0paTopHOil paboTe, NBUraTelb, IPOBO/IA.
3agaHue: u3y4dnuTh pabOTy MPUHLUIIUATBHON CXEMBI YIPABICHUS ACHHXPOHHBIM JIBUTATEIIEM.
KpaTkue TeopeTnyeckue cBeeHHUS:

B cxemax peneiiHO-KOHTAaKTOPHOIO YIIPABICHUS CJIEAYET pas3iudyaTh CUJIOBBIE LICIIH,
MUTAOIINE AICKTPOJABUTATEIIH, U LIEMU YIIPABIICHUS, MUTAIONIHECS JIMOO HEMOCPEICTBEHHO OT CETH,
7100 Yepe3 NOHIKAIOIINN TpaHCPOPMATOpP B LIESIX OE30MaCHOCTH.

CymecTBylOT  JBa  NPHUHIMIHAIBHO  pPAa3IMYHBIX  crocoba  HadepTaHWs  CXeM
aBTOMAaTU3UPOBAHHOI'O AJIEKTPONPUBOJA — CBEPHYTHIE CXEMbI M pa3BepHYThIC. B cBepHYTHIX cxemax
BCE ammaparbl U y3JIbl, BXOJSIINE B CXeMy, H300pakaloT TakK, KaK OHU (DAaKTHYECKU PACIIONIOKEHBI
OTHOCHUTENBHO ApYr Apyra. Ha Ga3e 3TuX cXeM COCTaBIISIIOT MOHTa)XHbIE CXeMbl. B pa3BepHYThIX
cXeMax 3JIEMEHTHI alrapaTroB U Y3JIOB PACIONIOKEHBI MO MPUHIUITY MPUHAUICKHOCTH UX K TEM WU
UHBIM OTAEIbHbIM LersiM. COoeIUHEHUs OTACIbHBIX AJIEMEHTOB BBIMOJHSIOT TaK, 4YTOOBI ObLTa
JOCTUTHYTAa MAaKCUMaJibHAsi HArJIIHOCTh TPU UTECHHMH CXEM, a 4YHUCIO TMepeceueHuid ObLIo
MUHUMAJIGHBIM. B pa3BepHyThIX cXeMax OT/ENbHBIC 3JEMEHThI OJHOTO W TOTO K€ armapara MOTryT
BXOJIUTh B pa3Hble LENu cxeMbl. Hampumep, KOHTaKThl TEIJIOBBIX pejie BXOIAT B LEMH
yIpaBJIeHUs], @ HAarpeBaTEIbHbBIC SJIEMEHTHI — B CUJIOBBIC LICTH.

AnmaparaMd U y3JlaMH CXEM pPEJIEHHO-KOHTAKTOPHOI'O YIPABJICHUS SBISIOTCS: pelie,
KOHTAKTOPbI, YCUJIUTENH, JaTYUKH, CUTHAJIbHBIE YCTPONCTBA, ITyTEBbIE U KOHEUHBIEC BBIKIHOYATEIH.
He cnemyer cmemmBarh AaTd4uk ¢ pene. JaTuMk HEMOCPEACTBEHHO BOCIPHUHUMAET BO3ACHCTBHE
¢bu3ruecKoil BeTMUUHBI (HapsHKEHMsI, TaBJIEHHs, TEMIIepaTypbl) U peoOpas3yeT 3To BO3AeHCTBIE B
CUTHaJIbI, BbI3bIBatOIIME paboTy peine. JlaTunukamMu MOTYT OBbITh TepMOMapbl, (OTOCONPOTHBIICHUS,
TepmucTOopbl. CHUrHaibl, BbIpabaTbiBaeéMble JATUUKOM, OBIBAIOT ONTHYECKUE, MTHEBMATHYECKHUE,
MEXAHUYECKUE U, HAKOHELL, IIEKTPUUYECKUE, KOTOPbIE HIMPOKO MPUMEHSIOTCS B aBTOMATHKE.

Pene ornuuaercs oT naTuMKa TeM, 4TO CpabaThIBaeT MpPU CTPOrO OMNPEAETICHHOM 3HAYEHUH
BXOJHOM (pr3MUeCcKOil BEMUUNHBI U 3aMbIKAET MO0 pa3MbIKaeT HEMOCPEICTBEHHO WIIM KOCBEHHO TY WX
UHYIO Llenb. Pene ObIBalOT TEIUIOBBIE, MEXaHUYECKUE, THEBMATHUECKUE U AIIEKTPUUYECKUE; MOCIEeIHIE
CpabaThIBAIOT OT BO3ACMCTBUS 3JIEKTPUUECKUX BEJIWYUH. Pene MapKupyroT AByMs OyKBaMu: mepBast
OykBa P o3Hawaer pene, a BTOpas NMOKa3bIBAaeT €ro Ha3HaueHue wiu Tun. Hanpumep, PM — perne
toka, PH — pene nanpsokenus, PP — momuoctu, PY — ykazarenbnoe, PT — tennoBoe u

T.I.

OCHOBHBIMM TPUHUIUIIAMHU aBTOMATU3allMM YOPABICHUS AJIEKTPONPUBOJAMU SIBJISIOTCS: a)
ylpaBiieHHE B (YHKIIMM BPEMEHH, T. €. BBINOJIHEHHE MOCIENYIOIEN ONepaly Yepe3 ONpeelIeHHOe
BpeMsi mociie mpeabiaymei; 6) B (QyHKIMH CKOPOCTH; B) B (PYHKIMH TOKa B OOMOTKax
JBUTATENS; T) B QYHKIIMH NTPOHUIEHHOTO ITYTH.

B cxemax ympaBneHuss B (YHKIMU BpPEMEHU NPUMEHSIOT pazUYHbIE pejie BPEMEHU: a)
MeXaHWYeCKue, HalpuMep MasTHUKOBBIE, ICHCTBYIOIINE HE3aBUCUMO OT 3HAYEHHUS TOKa B 0OMOTKaX
nsurarens. CpabaTbIBaHUE TaKUX pelie TPOUCXOIUT JIMOO OT MEXaHWYECKOTO BO3JECHUCTBHSA Ha HUX
IpU TIEPEMEILICHUH SKOPsl KOHTAKTOpa (IIPUCTPOEHHBIE), MO0 MPH MUTAaHUKM OOMOTKH COOCTBEHHOTO
AJIEKTPOMArHuTa; 0) 3JIeKTPOMArHUTHbIEC, KOTOPbIE 10 PALY NMPUYUH TPEeOYIOT B LIETH YIPABICHUS
IIOCTOSIHHOTO 3HA4Y€HUs TOKa.
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KOHTaKTOpBI ABIAIOTCS 3JEKTPOMarHUTHBIMU amliapaTaMy Ul JUCTAHIIMOHHOTO BKJIIOUECHUS U
OTKJIFOUEHHUS IEKTpoIBUTaTenel u Mapkupytorcs OykBamu KJI. Ilpu Hanmuunu B cxeme HECKOIBKHX
KOHTaKTOPOB, BBIMOJIHSIONINX Pa3UYHbIC ONepalut, ciieBa K OykBeHHOMY oO6o3HaueHuto KJI mpumnu-
CHIBAIOT TOPSAKOBBIA HOMep. Karymika KOHTakTopa MOXXET MMETh OJWH, J1Ba, TpU H OoJjee
KOHTAaKTOB, IIPUYEM HEKOTOpPBIE M3 HMX HAXONATCS B CHUJIOBBIX LENAX, APYTHE — B LEIX
ynpasieHus. Kaxaplii KOHTAaKT HOJy4aeT TO ke OyKBEHHO-LIM(poBOe 00O03HAYEHHE, YTO U €ro
KaTylika. Bce KOHTakThl M300pa’kaloT Ha CXe€Max B TaK HA3blBAEMOM HOPMAIBHOM IIOJIOKEHUH,
COOTBETCTBYIOILIEM OTCYTCTBHMIO TOKa B OOMOTKE MJIM OTCYTCTBUIO MEXAHHYECKOTO BO3JEHCTBMS Ha
KOHTAKT.

HpI/I H€06XO,I[I/IMOCTI/I IIyCKa M OCTaHOBA ABUIATCIIA M3 HCCKOJIBKHX MECT ITYCKOBBIC KHOIIKH
BKIIIOYAIOT IIapalJICJIbHO, a KHOIIKKM OCTaHOBa IIOCJI€AOBATCIIBHO. Cur”anbHBIE JTaMITBI MOI'YT
BKJIIOYATHCA Ha 3a)KUTaHHe WM IToracanue. Takue j1aMmnbl 0003HAYAIOT HA cXeMax 6YKBaMI/I JIC.

JInst cocTaBieHUs U YTEHHSI pa3BEPHYTHIX CXEM PelleiiHO-KOHTAaKTOPHOTO YIIPABIICHUS CIEIyeT
YCBOUTh OOLIMI MNPUHIMII TOCTPOCHUS UX U MPHUHIATYI0 MapKUpOBKY. Bce 3ieMeHTsI
COOTBETCTBYIOIIUX alapaToB U Y3JI0B, BXOJAAIIUX B IIEMH YIPABICHUS, JOKHBI 0003HAYATHCS TaK
e, KaK COOTBETCTBYIOIIUE allllapaThl WU Y3JIbl CHJIOBBIX Ilerneil. Ecnu B CHIOBOM 1€y UMeeTcst
HECKOJIBKO COBEPIIICHHO OJMHAKOBBIX aIlllapaToB, BHITIOJIHSIONIMX OJWHAKOBBIC (DYHKIIMH, TO TIOCIC
OyKkBeHHOro O00O03HAYEHUsS CIpaBa IPOCTABISIIOT TOPSIKOBBIM HOMEp ammapara. Hampuwmep,
TEIUIOBBIC peJie, BBIMOJHSIONINEC OJUHAKOBBIC (DYHKIIMHM, HO BKJIIOYCHHBIC B pa3iudHble (asbl,
o6o3nHauarot Tak: PT1, PT2.

Cxema HepesepcusHo20 YNpasienus mpex@asuvblM aACUHXPOHHbIM 2JeKmpoosucamenem ¢
KOPOMKO3AMKHYMbIM POMOPOM.

[Ipu Brimouenun kHomku KHII («Ilyck») xarymka marautHoro myckarens KJI momywaer
nutanue no nenu: ¢aza C, 3amkHytas kHonka KHC («Cromy), kHonmka KuII, 3aMKHYTBHIH
koHTakT PTI, Ha koTophlii Bo3aelcTByrOT o0a TemyoBbix pene PTI, xatymka KJI, HyneBoi
npoBoa. TakuMm 00pa3oM, MAarHUTHBIA ITyCKaTeldb OKa3bIBACTCS BKIIOUYEHHBIM Ha (hasHoe
Hanpspkenue 220 B, 3amkHyTcs ero koHTakThl KJI B cuiioBoil menu u nsuratens M HOIyduT
nutanue. OgHOBpeMeHHO 3aMbikaeTcsi Oiok-koHTakT KJI, myHTHpyromuii kHonky KuII, koropas
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MOXeT ObITh oTmymieHa. OctaHoB aBuratens ocymectrisercs kHonko KuC. [Ipu meperpyskax
CpabaThIBAIOT TEIJIOBBIE pelie, pa3MbIKatoT cBoi KOoHTakT PT1 B menu karymku KJI u MmarHuTHBIH
mycKarenb OTKIovaercs. Jns curHanmmzamuu paboThl ABUTATeNst npeaycMoTpena yammna JIC,
KoTopas Bkito4yaeTcs Oyiok-koHTakToM KJI. [[ns 3ammrThl ceTM OT TOKOB KOPOTKOTO 3aMbIKAHUS
YCTaHOBJICH aBTOMAaTUYECKUH BBIKIIIOYaTesb BA.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl.

N3y4uTh OCHOBHBIE TEOPETHUECKUE TIOJIOKEHUS.
BerueptuTh CXeMy yNpaBlIeHHUs] ACHHXPOHHBIM JIBUTATEIIEM.
N3yuuth paboTy CXEMBbI.

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

PonbRE

KoHTpoJibHbIE BOIPOCHI:

1. Ilepeuucnuth pexuMbl PadOTHI 3NEKTpojBUTaTenell. JlaTh ompeaeneHUue KaxaoMy
peXKUMY.

2. llepeuncnuTh MYCKOPETYIHUPYIONINE alapaThl s YIPABICHUS SICKTPOABUTATEISIMH, UX
Ha3HA4YCHHUE

3. OObsACHUTH HA3HAUYEHHUE U YCTPONCTBO IJIABKOTO PEIOXPAHUTETIS.

4. Jlns 4ero mpenHa3Hau€HO TEIIOBOE pene?

dopma npeacTaBieHds pe3yJbTaTa: UHANBUIYaIbHAs 3alIUTa PaOOTHI CXEeMbI (OTBETHI Ha

BOIIPOCHI)

Kpurtepun onenkn:

—«OTIUYHOY - TEOPETUYECKOE U MPAKTUUYECKOE COJepKAHNE TEMbI OCBOCHO IMOJHOCTHIO, 03
npo6esoB, yMeHus: c(hOpMHUPOBAHbI, BCE MPEAYCMOTPEHHbIE TeMOW yueOHbIE 3aaHNs BBITIOJIHEHBI,
Ka4eCTBO UX BBITIOJHEHHUS OLEHEHO BBICOKO.

—«XOpoIIO» - TEOPETHUECKOE U MPAKTUUYECKOE COJIEepPKaHHE TEMbl OCBOCHO IOJHOCTBIO, 0€3
po0esIoB, HEKOTOphle yMEHHs c()OpMUPOBaHBI HEIOCTATOYHO, BCE MNPENYCMOTPEHHBIE TEMOMU
yueOHbIe 3a/JaHHsI BBITIOJTHEHBI, HEKOTOPBIC BU/IbI 3a/JAHIH BBITIOJIHEHBI C OIINOKAMH.

—«Y 1OBJIETBOPUTEIBHO» - TEOPETUYECKOE U MPAKTUYECKOE COAEP)KaHHUE TEMbl OCBOEHO
YaCTUYHO, HO NPOOENbl He HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMble YMEHHs paboThl C
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIINHCTBO MPETYCMOTPEHHBIX TEMOW
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUN COJIepKAT OLIHOKH.

—«HeynoBneTBOpUTENEHO» - TEOPETHYECKOE U TPAKTHUYECKOE COJEpKAHUE TEMBI  HE
OCBOCHO, HEOOXOJMMBIE YMEHHsI He C()OPMHUPOBAHBI, BHIITOJIHEHHBIE YUEOHbIC 3alaHUs COAEpIKaT
rpyObie OIIHOKH.

IIpakTHyeckoe 3ansTue Ne/.
Br100op annapatypsl ynpaBjieHus U 3a1UThI

Heap padoThl: HAy4YUTHCS BBIOMPATH alllapaThl YIpPaBJIE€HUS U 3alIUTHI K
3IEKTPOYCTaHOBKAM

BbinosinuB padory, Bel Oynere:
ymemb:
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VY01.2 ananu3upoBaTh 3aqady, BHIOMpaATh M HCIOJIB30BaTh YMECTHBIC IIU(PPOBBIE CPEICTBA,
NPUIOKEHHS M PECYPCHI [UIsl IOCTAHOBKU M PEIICHUS 3a1a4K\[IPOOIICMBI;
Y01.6 onpenenuth HEOOXOIUMBIE PECYPCHI;

¥02.2 uckarp uapopmanu B ceTu MHTEpHET, ¢ UCIoNb30BaHWEeM (DUIBTPOB M KITHOUYEBBIX
CJIOB;
¥02.5 onieHUBaTh JaHHBIE HA IOCTOBEPHOCTH ;

¥ 02.6 onieHUBaTh NPAKTUYECKYIO 3HAUMMOCTH PE3YJIbTaTOB MOKUCKA C TOMOUIBIO UG POBHIX
MHCTPYMEHTOB;

VY03.2 craBuTh cebe 00pa3zoBaTeNbHbIC LIETH MO BOSHUKAIOIINE )KU3HEHHBIC 3a/1a4H;
KJIMEHTOB/PYKOBOJICTBA JINYHO U OMOCPEOBAHHO;

V04.8 ucnonp30BaTh MPUEMBI CaMOPETYJISILIUM MOBEICHUS B MPOIECCE MEKIUYHOCTHOTO
OOIIIEeHMS;

Y 04.9 KOHTPOIMPOBATH JINYHOCTHBIE KOH(IUKTHI HA paboueM MECTE;

MarepuajibHoe ofecnedeHne: METOIMUCCKIE YKa3aHUs, CIIPAaBOYHAs JIUTEPaTypa,
WH/IMBUyaJIbHBIC 3a1aHUS

3aganue:

1. PaccuntaTh HOMUHAJILHBIM TOK JBUTATES.

2. BeiOpaTh aBTOMaTHYECKHUI BBIKIFOYATEIb, IPEAOXPAHUTEIb.
Kpartkue TeopeTrnyeckue cBeleHUs

K 3ammtHOM amnmnaparype€ OTHOCATCA aBTOMATUYCCKHEC BBIKIIOYATCIN, TCILIOBOC PCEIIC,
MpEeaAOXPaHUTCIIN.

ABTOMAaTHYECKHI BBIKIIIOUATEh MPEAHA3HAYEH IS KOMMYTAIlMU SJIEKTPUYECKUX LETeH U
3alIUTHl OT KOPOTKOTO 3aMbIKaHHS U Neperpy30K. OCHOBHBIM 3JIEMEHTOM SIBIISIETCS PACLIEIUTEIND
(TEeTI0BOM WIIH ANEKTPOMArHUTHBIH).

HpeIIOXpaHI/ITeJIB npeaHasHauCH I 3allUTbl OT KOPOTKOI'O 3aMbIKaHUs. OCHOBHBIM
QJICMCHTOM ABJIACTCH IUIaBKAs BCTABKA, U3TrOTABJIMBACMAs U3 JICTKOIIABKOT'O MaTCpUaJia.

TennoBoe pene mnpeaHazHAYeHO [UIsl 3alIUTHl OT TEPErpy3ok TeroBbIX OCHOBHBIM
AJIEMEHTOM SIBJIIETCS OMMeTauInYecKas IIacTUHA.

VYcnoBus BeIOOpa MIaBKOM BCTaBKU MPEIOXPAHUTES:

lyer = 1y

rae Ip — PacyYETHBIN TOK JIBUTATEIS.

[Ipu BBIOOpE MIAaBKOM BCTaBKM HEOOXOJUMO YUHUTBHIBATh KPATKOBPEMEHHBIE MEpPerpyskH,
KOTOpBIE CBSI3aHBI C ITYCKOBBIMH TOKAMHU 3JIEKTPONPUEMHUKOB. J[JIs1 TOr0 HEOOXOIMMO YUHUTHIBATH
KO3 PHUIHMEHT, KOTOPBII 3aBUCUT OT YCIIOBHH ITycKa.
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[IpuauMaem miig JE€TKUX YCIOBUM mycka o+2,5; miud TsokENbIX ycenoBusax mycka —2,0. Ilpu
BEIOOpPE aBTOMATHYECKOTO BBIKIIOYATENST HEOOXOIMMO YUYUTBHIBATH KOJHYECTBO JABHUTATENCH B
MEXaHU3Max.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTBl:

1. Bemmucats u3 Ta6J'II/IHbI 10 €ro 3aHaHHOﬁ MapKe HOMHMHaJIbHBIC IIApaMETPhI ABUTaTEI — COS

(PHOM; nHOM ; I n/ IHOM
2. OnpenensieM HOMUHAJIbHBIA pacuETHBIA TOK
IHOM = P HOM/ \/3UH0M COos (pHOM nHOM
3. BeiOupaem mo tabauie aBTOMaTHIECKUN BBIKIIOYATENb CEPHH
BA -51 -25 (lya. = ; lup= )mo ycnoBuio : Iy o > lyow, lup > 1,25lh0u
4. BoiOupaeM npeoxXpaHuTeIhb
- IyCKOBOM TOK JiBUTarens onpenaenseM no popmyine |y =k lyoy,
IJIe K — KpaTHOCTh ITyCKOBOT'O TOKa (OIpeIesieM 1Mo TabIuIie)
5. OnpenensieM pacu€THBIN TOK IUIAaBKOW BCTABKH MPEAOXPAHUTEIS
IB=1,/a npuarMaeM o = 1,6-2,0
6. BeiOupaem 1o tabnuie niaaBKyt BCTaBKY NMPEIOXPAHUTENS MO YCIOBUIO: |y ran > |
®opma npeacraBjIeHUs pe3yJbTaTa: CBOEBPEMEHHO U IIPABWIIBHO BBIIIOJIHEHHBIE PACUETHI.

Kputepun onenkmn:

—«OTIUYHOY - TEOPETUYECKOE U MPAKTUUYECKOE COJIepKAHNE TEMbI OCBOCHO IMOJHOCTHIO, 03
po6esoB, yMeHus: c(hOpMHUPOBAHbI, BCE MPEAYCMOTPEHHbIE TeMOW yueOHbIE 3aaHNs BBITIOJIHEHBI,
KAaueCTBO MX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—«XOpoIIo» - TEOPETHUECKOE U MPAKTUUYECKOE COJIEepKaHHE TEMbl OCBOCHO IOJIHOCTBIO, 0€3
po0esIoB, HEKOTOpble yMEHHUs C(OpMHpPOBaHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHbIE TEMOM
y4yeOHbI€ 3aJJaHHS BBIIOJIHEHbI, HEKOTOPBIE BHU/IbI 33JJaHUH BBITTOJIHEHBI C OIIMOKaAMH.

—«Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE U IMPAKTUYECKOE COAEPIKAHUE TEMBbI OCBOEHO
YaCTUYHO, HO MpPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIE YMEHMsI paboThl C
OCBOCHHBIM MAaTEpUalIoOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETYCMOTPEHHBIX TEMOU
y4eOHBIX 3aJJaHHI BBITOJIHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 3a/IaHU COJIEPKaT OLUTMOKH.

—«HeynoBiIeTBOPUTENBHO» - TEOPETUYECKOE U IPAKTUYECKOE COACpKAHME TEMBI  HE
OCBOCHO, HEOOXO/AMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIOJIHEHHBIE YUeOHbIE 3aJjaHUs COAEpIKaT
rpyOble OIIMOKH.

Tema 1.11
Ilepenaua u pacnpeneseHue JIeKTPUIECKON IHEPTUH

Ipakrunyeckas padora Ne8.
Bb10op ceueHHs MPOBOTHUKOB

ey padoThI:
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— yriyOJaeHue paHee U3y4eHHOr0 MaTepuaa;
— BbIpabOTKa YMEHHUH U HAaBBIKOB 10 IPUMEHEHHIO (HOopMyII;
— BbIpabOTKa YMEHMH NOJIb30BATHCS HOPMATUBHO-CIIPABOYHOM JIUTEPATYPOH;
— BbIOOp CEYEHMsI IPOBOJIOB 10 JOIIYCTUMOMY HarpeBy.
Bbinosinus padory, Bel Oyaere:
ymembo:
VY01.2 ananu3upoBath 3aj1ady, BHIOMPATh M UCIOJIb30BATH YMECTHbIE LU(PPOBBIE CPE/ICTBA,
MIPUIIOKEHHS M PECYPCHI [UIsl IOCTAHOBKH M PELICHUS 3a1a4M\[IPOOJIEMBI;
VY01.6 onpenenuts HEOOXOAMMBIE PECYPCHI;

¥02.2 uckarp uaopmanuo B cetu MHTEpHET, ¢ UCIONIb30BaHUEeM (DUIBTPOB M KITHOUYEBBIX
CJIOB;
¥02.5 onieHMBaTh JaHHBIE HA IOCTOBEPHOCTH ;

VY02.6 oneHHBaTh NPAKTUYECKYIO 3HAUMMOCTh PE3YJIbTATOB OMCKA C IIOMOIIBIO H(POBBIX
WHCTPYMEHTOB,

VY03.2 craBuTh ceOe 00pa3oBaTelIbHbIC LIEIH 10 BO3HUKAIOIIHE KU3HEHHBIC 3a/1a4H;
KJIMCHTOB/PYKOBOJICTBA JINYHO M OTMIOCPEAOBAHHO;

VY04.8 ucrnosip30BaTh MPHEMbl CAMOPETYJISIUU TOBEIEHHS B MPOIECCE MEKIMYHOCTHOTO
001IeHHS;

V04.9 KOHTPOIUPOBATH TUYHOCTHBIE KOH(DIUKTHI Ha paboyeM MecTe;

MarepuanbHoe obGecrnedeHne: pa3gaTOYHbI MaTepuain (TaOaUIbI, CXEMbI), METOANYECKUE
YKa3aHHUsI 110 BBIIIOJIHEHUIO TPAKTUYECKON PadOTHI.

3ananmue:

Bapuant 1. BeiOpaTh ceueHue npoBoja ¢ allOMUHUEBBIMU KHUJIAMU (CIIOCOO MPOKIAAKH - B
TpyOe) mist mutanus anekrponasuratenst mapku 4A100L8Y3 (Pyo=1,5 kBT, ni= 750 06/Mun).
Uuon=220B, mmna muauu |1=8m.

Bapuant 2. BeiOpath cedenue xabens ¢ allOMHHHEBBIMU KUJIaMH (COCOO MPOKIAIKH - B
3emiie) IS mHATAaHWUS  dnektpojBuratens  mapku  4A180S4/2V3  (Pyo=21xBt, n;=3000
00/MuH).Uy;0,=380B, amuna nuann 1=70m.

Bapuant 3. BeiOpath ceuenue xabensi ¢ MEIHBIMH XKUJIaMH (CIIOCO0 MPOKIAIKUA — B 3eMIIC)
JUTS IATaHus dnekTpoasurareliss Mapku 4A250S6Y 3 (Pyoy = 45xBt, N3 = 1000 06/MuH).Uy0,= 380B,
muHa TuHAd | = 12 M.

Bapuanr 4. BeiOpaTh cedeHne mpoBoJia C aTIOMUHHEBBIMH KUJIAMHU (CIIOCO0 TPOKIIAIKH —
OTKPBITO) JUIS TUTaHUs djekTpoasurarens mMapku 4AP180M6Y3 (Pyy = 18,5 kBt, n; = 1000
06/MuH). U= 220B, nimuna auanu | = 28 m.

Bapuant 5. BeiOpath ceueHue kabensi ¢ aIlFOMUHHEBBIMU KUJIAMU (CIIOCOO MPOKIAAKU — B
3emuie) JuTsl maTanus dnekTpoasuratesiss Mapku 4AP100S2Y 3 (Pyoy=4 kBT, N1=3000 06/MuH). Uyon=
380B, muHa uHUY |=25M.

Ilopsinok BbINOJHEHHSI padOThHI:

1. Texyuuii TECTOBBIM KOHTPOJb MO TEME «DJIEKTPUUECKHUE CETH.
2. BpiOop ceueHus kabenst UM MPOBOAA B COOTBETCTBUH C BApPUAHTOM
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Xox padoThI:

1. Onpenenuts 1o TabIMIIEe TAPAMETPHI JAHHOTO JABUTATEIS:
KH’Z[ - il'r'l-'l HINW
HOMHUHAIbHBIA KO (OUIIMEHT MOITHOCTH — COS Qyoy

In

KpaTHOCTD ITYCKOBOI'O TOKA — = ——

Imom
2. OnpenenuTh pacyeTHBIN TOK:
Pmuc
L_D:-tu:[ - 3 Ummm“k‘:-m, A
rje P_... - HOMUHaJbHAsl MOIIHOCTb JBUTATENs, BT

U,... - HOMMHaJIbHOE HalpsKeHue, B

3. OHpe,I[eJ'II/ITB TOK IJIaBKOM BCTaBKHU MpCaOXPaHUuTCIIA

]3:.11 = 20 A
rae I.- myckoBo# TOK, A
I:t =K I'p.:-:u::

o - KOOPPUIUEHT KPaTKOBPEMEHHOH Neperpy3Ku
o= 1,6+2,5 (B 3aBUCUMOCTH OT peXHMa PabOTHI)

4, OHpe,I[eJ'II/ITL CTaH,Z[apTHHﬁ TOK IJIaBKOM BCTaBKHU MO Ta6J'II/II_[e COTJIaCHO YCJIIOBHIO:

CT. T30 = I:-:-: J

5. OmpenenuTs JOMYCTUMBINA TOK POBOJHUKA
I,Iil:[.]] = 1"25]3:.75_53

2
6. BriOpars o Tabnuiie MpoBOA WM KaOellb CEYeHHEM S = ..MM~ TI0 YCIIOBHIO

=1

I,I\'II.T-EE.:I . pa Gl 1

7. TIpoBepuTh BBIOPAHHBII POBOJHUK 110 TOTEPE HAMIPSIKECHHS
HOM
AU=—"——,
V5 Uggy

rue | — myIMHA JIMHUU, M

¥ — y/IeTIbHas IPOBOIUMOCTh

M
Yuzaznu-mz

L
Ycu:ﬂw,mz

S — cedeHNe BHIGPAHHOTO IPOBOIHAKA, MM

B ycranoBkax no 1000 B nonmyctumasi noreps HanpsikeHus paBHa 19B.
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CnenaTh BBIBOJ O COOTBETCTBHHU BBHIOPAHHOT'O CEUEHUS MPOBOJHUKA TIO JOMTYCTUMOMN MOTEPE
HaIpsKEHUSI.

(I)opMa NMpeacTaBjacHusd pedyjabTaTa: CBOCBPEMCHHO U IIPABUJIBHO BBEIIIOJTHCHHBIC PaCyYCThI

Kpurtepuu ouenku:

—«OTIMYHOY - TEOPETUYECKOE U MPAKTUUECKOE COJEPrKaHHE TEMbl OCBOSHO MOJIHOCTHIO, 03
npo0eoB, yMeHus c(hopMUPOBaHBI, BCE MPEIYCMOTPEHHbIE TEMOH ydeOHbIC 3a/laHHS BHIIOJIHEHBI,
Ka4eCTBO UX BBITIOJIHEHHUS OLEHEHO BBICOKO.

—«XOopomIo» - TEOPETUIECKOE M MPAKTUUECKOE COJIEPKAHUE TEMBI OCBOCHO IOJHOCTHIO, 0e3
npo0esioB, HEKOTOPbIE YMEHHS COOPMHUPOBAHBI HEJOCTATOYHO, BCE IPEIYCMOTPEHHBIE TEMOIl
yueOHbIE 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 3a/JaHUI BBIMIOJIHEHBI C OIINOKAMH.

—«Y IOBJIETBOPUTEIFHO» - TEOPETHYECKOE U NPAKTHYECKOE COJEpKAHUE TEMBI OCBOEHO
YaCTMYHO, HO MPOOEJBl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIE yMEHHsS palboThl C
OCBOCHHBIM MAaTEpHUaIoM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPETyCMOTPEHHBIX TEMOMU
y4eOHBIX 33aHUH BHIITOJHEHO, HEKOTOPBIE M3 BBIMOJIHEHHBIX 33JaHUI COJIEpIKaT OIINOKH.

—«HeynoBIeTBOpUTEIEHO» - TEOPETUYECKOe M NPAKTUYECKOE COICpKaHHWE TEMBl  HE
OCBOCHO, HEOOXOAMMBIE YMEHHsI HE C(HOPMHUPOBAHBI, BHIMIOJHEHHBIC YUYEOHBIC 33aJaHHs COIEpIKAT
rpyOble OIIHOKH.
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