MuHucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoii deneparyn

DenepanbHOE TOCYIapCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YIPESIKACHHUE
BEICIIIETO 00pa30BaHUs
«MarHuToropcKui rocyiapcTBeHHbIN TexHuueckuid yausepeurer um. 1. HocoBa»

MHoronpopHIBEHBIN KOJUTEIK

YTBEPXKJIAIO
4 Jupexrop
84 Y 1€ .A. Maxnoscxuii

«23» mapra 2017 1

METOJNYECKUE YKA3AHUS 110 BHIITOJIHEHUIO
MPAKTUYECKUX 3AHSITUI

O y4COHOM AUCITUTUTHHE
OI1.03 OCHOBbBI 2JIEKTPOTEXHUKHA
JUISL CTYICHTOB CIEHAIBHOCTH
08.02.01 CTponTeabCTBO H IKCITyaTAUs 3AAHUI U COOPYKeHH
0a30BOM MOJrOTOBKH

MarnuTtoropck, 2017



OJIOBPEHO:

[IpenMeTHO-IMKIIOBOM KOMUCCUEN MeTtoanueckoii KOMUCCHENR
«CTpOUTENBCTBO M AKCIUTYaTaIUs 3MaHUH U
COOPYKEHHID» IIpoTokoi Ne4 ot 23 mapra 2017 .

[Ipencenarens: B./l. Yamemona
[IpoTokon Ne7 ot 14.03.2017 1.

Pazpadorunk:
H.C. baxToBa npenogasatens MuK ®I'bOY BO «MI'TVY um. I'1.HocoBa»

Meronnueckne yKkazaHHS IO BBIIOJHEHHWIO IPAKTHYECKUX 3aHATHH
pa3paboTaHbl Ha OCHOBe paboueil mporpaMmel yaeOHOH aucrumumuael OI1.03
«OCHOBBI 3JICKTPOTEXHUKN».

ConepxaHue TNPaKTUUECKMX  pabOT OPHEHTHPOBAHO HA MOATOTOBKY
CTY/ICHTOB K OCBOCHHIO MPO(ECCHOHAIBHBIX MOJyJIEH IPOrpaMMbI MOJTOTOBKH
CHeIMAIMCTOB cpeaHero 3BeHa 1o crenmanbHocTd 08.02.01 CtpoutenscTBO M
SKCIUTyaTaIWs 3AHNH 1 COOPYKEHHI 0a30BOI TIOJITOTOBKH.



Copnepxanue

1 Beenenue

2.Metoandeckue yKa3aHUS
[paxtraeckoe 3amsTre 1
[IpaxTrdeckoe 3aHsTHE 2
[IpakTuueckoe 3aHsTHE
IIpaxkTuyeckoe 3aHATHE
IIpakTuyeckoe 3aHATHE
IIpakTyeckoe 3aHATHE
IIpakTryeckoe 3aHATHE
IIpakTyeckoe 3aHATHE
[MpakTHyeckoe 3aHsATHE
[Ipaktuueckoe 3anstue 10
IIpaktuueckoe 3ansarue 11
[Ipaktuueckoe 3anstue 12
[Ipaktuueckoe 3ansitue 13
[Ipaktuueckoe 3ansitue 14
IIpaxkTrdeckoe 3anatue 15

O©CooNOO O~ W

12
15
19
23
26
29
32
36
40
42
44
47
49
53






1 BBEJEHHME

BaxxHyto gacTh TeopeTHdecKod W MpOo(eCCHOHATHHON IMpPaKTHUECKOH
MOATOTOBKHU CTYJEHTOB COCTaBIIIOT IIPAKTHUCCKIE 3aHATHS.

CoctaB W cofepXaHHe NPAKTHIECKHX paboOT HampaBiIeHBl Ha
peann3aimio JIEWCTBYIOILETO (enepanpHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHApTa CPEAHEro NPodeccCHOHANBFHOTO 00pa3oBaHusL.

Benymeid IuAakTU4ECKOH LENbI0 NPAKTUYECKUX 3aHATUH SABIAETCS
(hopMHpOBaHUE NPAKTHYECKUX YMEHHH BBIIONHSATH ONpeAeIeHHbIE JeHCTBHS,
orepanuu, HEOoOXOOWMBIE B IOCIEAYIOIEM B  NPOodecCHOHATBHOM
JIeSITEITbHOCTH)

B coorBercTBHM C paboueil mporpaMMoil y4eOHOW THUCIIMILIHHEI
«OCHOBBI 3JEKTPOTEXHHUKW» TPEAYCMOTPEHO IIPOBEACHUE IPAKTUYECKUX
pabor.

B pesynbraTte OCBOGHHS IUCHUILIMHBI OOYyYalOMMICS ITOIDKEH
YMETb:

V1. 4nTaTh 3IEKTPUIECKUE CXEMBI, BECTH ONEPATHBHBIA ydeT paboThI
SHEPTreTHUECKUX YCTaHOBOK;

VY01.5. codbupats nopThosino paboT U JOCTHKEHHIA;

Y02.2. onpexpensaTh STambl pelieHUs NpopecCHOHATIBHOW 3a/1ayu,
COCTaBJIATh U PEATH30BBIBATh IUIAH EHCTBUA MO JOCTHKEHUIO PE3yNbTaTa;

Y03.2. nmpuHUMAaTh pEUIeHHs B HECTaHIApTHOI mnpodeccroHaNbHON
CUTYyaIlU{ U OIPEAEIISITh HE0OX0IUMBIE PECYpPCHI;

Y04.1. onpenensaTe HEOOXOIUMBIC ICTOYHIKH HH(POPMAIIHH;

Y05.1. ucrionp30Bath cpeacTBa HHHOPMAITHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH JJIs pereHust mpodeccHoHaBHBIX 3a/1a4;

Y06.1. paboTaTh B KOJUICKTHUBE U KOMaH/E;

V¥.07.1. pactipenensats 00S3aHHOCTH B KOMaH/IE;

Y08.1. caMOCTOATENFHO ONpEAeTATh 3aJa4 IPO(PECCHOHANEHOTO H
JIMYHOCTHOTO Pa3BUTHS;

Y09.2. mmaHMpoBaTh COOCTBEHHBIE JEHCTBHA B YCIOBHUAX YacTOH
CMEHBI TEXHOJIOTHI B TPOGECCHOHANBHOM AeSITeIbHOCTH

V02.3. oneHuBaTh pe3yNbTaThl pPElIEHUS 3a7ad MpodheCcCUOHATHHOM
JIeSITETTbHOCTH;

V04.2. BbiensaTh HauOonee 3HAYMMOE B HM3y4aeMOM MaTepHaie |
CTPYKTYPHPOBATh I10JIy4aeMyto HH(OPMAIIHIO;

VY04.3. opopMIATH pe3ysbTaThl HOUCKAa HH()OPMALIUH;

B pesynbTaTe 0cBOGHUS AMCHUIUIMHBI 00yYarOIIMICS JIOJDKEH 3HATh!

31. OCHOBBI PIEKTPOTEXHUKU U DJIEKTPOHHUKH, YCTPONUCTBO U MPUHLHUI
JEHCTBUSA DNEKTPUYECKUX MAaIIMH U  TpaHchopMaTopoB, ammapaTypsl
YIpaBJIEHHUS 3JIEKTPOYCTaHOBKAM;



301.5. ctpykrypy noprdosno;

303.2. anropuTMBl TPHUHATHS pEmICHHS B MPOQPEeCCHOHATIHHBIX
HECTaHJAPTHBIX CUTYaIUsIX;

305.1. coBpeMeHHBIE CpENCTBa W YCTpoiicTBa WH(GOPMATH3ALUU U
MOPSJOK UX IPUMECHEHHS;

306.1. OCHOBHBIC TPUHIUITEI PaOOTHI B KOJJICKTHBE;

307.1. anrOpUTMBI ¥ IPHHIATB PA0OTH B KOMaH/E;

308.1. myTu cTaHOBJEHUS CIIELUAIUCTA U PA3BUTHSI TUYHOCTH;

309.2. mpuembl M crmocoObl ajanTanu B NPO(deCcCCHOHATBHOM
JIeSITeIIbHOCTH

302.2. cTpyKTypy IIaHa s pelieHust mpodeCCHOHATBHOM 3a1ay;

302.3. NMOpPSAAOK  OLEHKM  pe3yiabTaTOB  peIlIeHus  3ajau
npodeccHoHaNBHOM NeSITeNFHOCTH;

304.1. HoMeHKIaTypa HHGOPMAIIMOHHBIX UCTOYHUKOB, IPUMEHICMEIX B
npodeccrHoHaNBHOH NeATeNBHOCTH;

304.2. mpueMbl CTPYKTypUPOBaHHU HHPOPMALIUH;

304.3. popmat opopMIICHUS pe3yIBTATOB IIOMUCKA HH(POPMAIIHH.

CopneprxaHue JUCHUIUIMHBI OPHEHTUPOBAHO HA MOJTOTOBKY CTYIEHTOB
K OCBOGHHMIO NpPO(ECCHOHANBHBIX MOJYJeil OCHOBHOW NpodeccroHaNbHO
oOpa3oBaTeNpHOM  MporpaMMbl 10 CHEIMAJbHOCTH M OBJIQJCHHUIO
npodeccroHaAbHBIMA KOMIETEHIIUSIMU:

1K 2.1 OpraHu30oBbIBaTh ¥ BBIIOJIHATH HOATOTOBUTENBHBIE PA0OTHI HA
CTPOUTENILHOM IJIOIA/IKE;

IIK 2.2 Opranu3oBath U BEIIOIHATE CTPOUTEIFHO-MOHTaKHBIE paOOTHI,
PEMOHTHBIE PaOOTHI M pabOTHI 0 PEKOHCTPYKIIMH CTPOUTEIBHBIX 00BEKTOB;

IIK 4.3 BpINONHATH MEPONPUSATHUS HO TEXHUUYECKOH HSKCIUTyaTaluu
KOHCTPYKIMH M MH)KEHEPHOTO 000PYI0BaHUS 3JaHUH.

A taxxe (GopMHPOBAHMIO OOIIMX KOMITETESHIIMN

OKI.-IloHuMaTe CyIIHOCTP M COLHAIBHYIO 3HAYUMOCTH CBOEH
Oyayuieit mpodeccuu, IposIBIATL K HEW YCTOWYHMBBII HHTEPEC.

OK2.-Oprann3oBbIBaTh CBOIO COOCTBEHHYIO AEATEIBHOCTh, BEIOMPAThH
TUIIOBBIE METOJbl M CIOCOOBI BBINOJHEHHS NPO(ECCHOHATBHBIX 3ajad,
OIIEHUBATh UX APPEKTHBHOCTH U Ka4ECTBO.

OK.3.-IIpyHuMaTh peleHus B CTaHIApTHBIX M HECTaHAAPTHBIX
CHUTYaIUsIX U HECTH 32 HUX OTBETCTBEHHOCTD.

OK4.-OcymiecTBisiTh IIOUCK W WCIIOJIB30BaHUE HMH(POPMALNH,
HeoOxoanuMol it 3((GEKTUBHOTO BHINOJIHEHHS NpO(eccCHOHANBHBIX 3ajad,
podeCCHOHAIBHOTO U IMYHOCTHOTO Pa3BHUTHSL.

OKS5.-Mcnone3oBaTh MH(POPMAIIMOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTHH B PO(ECCHOHANBHOM eI TETbHOCTH.

OK 6. PaGoraTts B KOJJIEKTHBE U KOMaH/e, 3()(HeKTHBHO 00ImaThCs ¢
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KOJUIETaMH, PyKOBOZCTBOM, ITOTPEOUTEISIMU.

OK 7. Bpatp Ha ceds OTBETCTBEHHOCTDH 33 pabOTy WICHOB KOMAaHIIBI
(TONUMHEHHBIX), PE3YJIbTAT BHIIOJIHEHHS 3aJaHHH.

OK 8. CaMocTosTEeTHHO ONpEAeTATh 3adadd MPOo(ecCHOHATBFHOTO H
JMYHOCTHOTO  Pa3BUTHS, 3aHMMAarbCsi CaMOOOpa3OBaHHEM, OCO3HAHHO
IUIAHUPOBATH MOBBIICHHE KBATU(DHUKAUH.

OK 9. OpueHTHPOBATECS B YCIOBUSAX YaCTONH CMEHBI TEXHOJIOTHI B
npodeccroHaNBHO IeATeIbHOCTH.

BrinosHeHHe CTyAeHTaMH NPAKTHYECKHX Pador 1o  y4eOHOM
qucnuruinae «OCHOBBI JICKTPOTEXHUKI HAMIPABICHO HA:

- 0000IIeHHEe, CHCTEMATU3aIUI0, YIUTyOJICHUE, 3aKPEIUICHUEe, Pa3BUTHE
U JICTAM3AIHIO TIOJyYCHHBIX TEOPETHISCKUX 3HAHHUHN M0 KOHKPETHBIM TeMaM
yueOHON TUCIIUILITHHBL;

- (QopmupoBaHHe YMEHHII TMPUMEHATH TMOJYYCHHbIC 3HAHHSA Ha
NpaKTHKE, peaju3al(fi0 EeAWHCTBA WHTEUICKTYadbHOW U MPAKTHYECKOM
JIeSATEIbHOCTH;

- (QopmupoBaHHE U pa3BUTHE YMEHHIA: HaOMIOAaTh, CpPABHUBATH,
COIOCTABIISITH, aHATU3UPOBATh, JICNIATh BBIBOJBI U 0000IIEHHS, CAMOCTOSTEIILHO
BECTH WCCIIC/IOBAHUS, TII0JIb30BATHCS PA3IMYHBIMH [PUEMaMH H3MEPCHUIA,
0OpMIISTh PE3YIIBTATHI B BUIE TAOJHII, CXeM, IPa(UKOB;

- pa3BUTHE HHTCIUICKTYAJIbHBIX YMCHHH y OYIYyIIMX CICIHAIUCTOB:
AHATUTHYCCKHUX, MPOCKTUPOBOYHBIX, KOHCTPYKTHUBHBIX U JIP.;

- BBIPAOOTKY IpH PEIICHHM IOCTABJICHHBIX 3a1ad MPO(eCCHOHATHHO
3HAYUMBIX KAueCTB, TAKUX KaK CaMOCTOSTEILHOCTh, OTBETCTBEHHOCTD,
TOYHOCTh, TBOPUYECKAsI HHUIIMATHBA.

[IpoIOKUTENBEHOCTD BBITIOJIHEHHUS MPAKTHYECKOH pabOThI COCTABISIET HE
MEHee JIByX aKaJeMHUUYECKUX YacOB M MPOBOJIKUTCS TOCIE COOTBETCTBYIOMIEH TEMBI,
KOTOpasi 00ECTIeYNBACT HATMYUE 3HAHUI, HEOOXOIUMBIX JUISI €€ BBIOIHEHHS.



2METOAUYECKHUE YKA3AHUSA
Tema 1.2. DiieKTpuYecKue HeNu MOCTOSIHHOT0 TOKA

IpakTnueckoe 3ansaTne Ne 1
Pacuem nekmpuueckux yeneil ROCHOAHHO20 MOKA

®opmupyemMble KOMIIETEHIIUH
[IK 2.2-OpraHn3oBbIBaTh M BBINOJHATH CTPOUTEIHHO-MOHTaXKHBIE,
PEMOHTHBIE ¥ Pa0OTHI 110 PEKOHCTPYKIIUHU CTPOUTEIIBHBIX 00BEKTOB
[MK 4.3-BbInonHATE MEpONPHATHS M0 TEXHUYECKOW SKCIUTyaTaluH
KOHCTPYKIHMH U HH)KEHEPHOT0 000pYIOBAHUS

Ilesab padoThl: HAYIUTHCS MPOU3BOANTH PACUET ANEKTPUUECKHUX IIEeNeH

Beinosinus padory, Bel Oyaere:
YMETb:
- pacCUMTHIBATh apaMeTPHI IEKTPUUECKUE LeTei.

MaTepnaﬂbnoe odecneueHue:
KapTO‘IKI/I MHAUBUAYAJTBHOTO 3adaHusA, MCTOANUYCCKUC YKa3aHUA

3ananue:
1. Ilenb MOCTOSIHHOIO TOKA CO CMEIIAHHBIM COEJUHEHUEM COCTOUT U3
YeThIpeX PEe3UCTOPOB. B 3aBHCHMOCTH OT BapHaHTa 3aaHbl: CXeMa IIEMH
(10 HOMEpY pPHUCYHKa, IPUIOKEHHUE 1), COMPOTUBICHUS pEe3UCTOPOB Ry,
R, ,R3 ,Ry4, Hanpshxerne U, Tok | mm momrHOCTS P Beeit memm.
OnpenenuTsh: 1) IKBUBAICHTHOE COMPOTUBIICHHE 1IETH R,; 2)
TOKH, TIPOXOJIAIINE Yepe3 KaxkabIi pesuctop lq, Iy, I3, Iy

PenieHue 3amauv NpPOBEPUTH, IPUMEHMB IEPBBIA 3aKOH

Kupxroda. JlanHble A1 CBOETO BapHaHTa B3SATh U3 Tabmmis! 1.1.

Tabmuua 1.1 BapuanTs! 3a1aHuii

Homep Homep R;, Om R, ,Om R;, Om R4, Om U P,

BapHAHTAa | pPHCYHKa
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

Pemenne I[aHHOﬁ 3aga4yu Tpe6yeT 3HaHHUs OCHOBHBIX 3aKOHOB
MOCTOAHHOI'O TOKA, NPOU3BOAHBIX (I)OpMyJ'I OTHUX 3aKOHOB U YMCHHA UX

Kparkue Teopernueckune cBeIeHust

MNPUMCEHATH AJI pacucTa dJICKTPHUICCKUX ueneﬁ CO CMCIIaAaHHBIM COCIMHCHUEM

PE3UCTOPOB.

IMepen pelieHeM 3a1a41 CBOETO BApUAHTA PEKOMEHYETCS eIlie pa3
O3HAKOMUTHECA C PECIICHUEM

nprMepa

Metoauky u
TMIOCJIEZIOBATEIbHOCTh

JieficTBUIl U pelIeHNH

3aJ1a4 CO CMCIIIaHHbIM

COCAUHCHUEM PE3UCTOPOB




paccMoTpuM B 00IIIeM BHJIC Ha KOHKPETHOM IIPUMEpE.

1. BemmceiBaeM ycIoBHE 3a/1a9H (CONIepKaHNE YCIOBHUI 3a1au
BBINTACHIBATh IPUMEHUTEIFHO K CBOEMY BapHAHTY).

YcnoBue 3aaayu. Llenb mocTOSHHOTO TOKa CO CMEIIaHHBIM
COEIMHEHNEM COCTOUT M3 YETHIpEX Pe3nCTOpoM. 3amaHbl cxema 1end (puc. 1),
3HAYCHHS COMIPOTHBIICHUNA PE3UCTOPOB:

Ry = 30 Om, Ry = 20 Om, Rz =3 Om, R4= 5 Om, momHocTs 11ermu P =
320 Bm.

OnpenenuTh: |)dKBUBAICHTHOE COMPOTHBIEHUE IenH R,,, 2)
TOKH, MPOXOASIINE Yepe3 KaxAbli pe3ucTop. Pelenne 3agauu mpoBepuUTh,
MPUMEHHUB MEpPBEIi 3akoH Kupxroda.

2. BrimuceiBaeM U3 YCIOBHIA TO, YTO JAHO U HYXKHO ONPECITUTH B BUJIC
OYKBEHHBIX 0003HaUCHHUH U YUCIIOBBIX 3HAYCHUH.

3. Ilpoaymaem miaH (HOPSJIOK) peLIeHUs], HOAOKpas IpU
HEoOX0IMMOCTH CIIPaBOYHBIH MaTepual. B Hariem ciydae mpruHUMaeM Takoi
TOPSIIOK PEeIICHUS:

1) HAXOJIUM 3KBHBAJICHTHOE COIIPOTHBIICHHE ICTIH
R,c = R12 + R34 20e Ry = Ry* Ro/(Ry + Ry) — napannensnoe
coeouneniue,
Rs4= R3 + R4 — nocredosamenvroe coeounenue;
2) obozHaunM TokH lg,l5,13,14 Ha (puc. 1) cTpenkamu u ompeneanM UX
3HAYCHUS U3 POPMYIBI MOITHOCTH:

P=I1>R,—|= JP/R, ;12=1,=1 ak xak npu
MOCIIEJOBATEILHOM COESAMHEHNH OHU OHM U Te ke, a |1 = U1o/Ry; 1, = Uy /R,
20e U12 = |'R12

4.BrInonHsAeM pelieHne, He 3a0bpIBasi HyMepoBaTh M KPaTKO ONHCHIBATh
JeicTBus. FIMEHHO Tak pelIeHs! BCe TUIIOBBIE IPUMEPHI TOcOoOus.

OTcyTCTBHE MUCHMEHHBIX MOSICHEHUH IEHCTBUI TPUBOANT K
HETOJIHOMY ITOHUMAaHUIO PEeLICHUs 3a]a4, ObICTPO 3a0bIBACTCSL.

5.BbITNIONTHSIEM NTPOBEPKY PELISHHS CIIEIYIOINMHU CIIOCO0aMH: a)
JIOTHYHOCTH MOJIYYSHHS TAKOTO Pe3yJbTaTa; 0) MpoBepKa pe3ybTaToB ¢
NpUMEHEHHEM TIEPBOT0 M BTOPOTo 3akoHa Kupxroda.

OOBSCHIM HEKOTOPHIE CITOCOOBI IPOBEPKH PE3YIIHTATOB PEICHHMSI.

[Tpumenenue nepsoro 3akoHa Kupxrodga.

DopmynrpoBKa 3aKkoHa: ajaredpandeckas CyMMa TOKOB B y3JIOBOH TOUKE
paBHa HyJr0. MaTeMaTHuecKas 3amuch A7 y371a O CXeMbI e PUCYHOK 1:

L+ bL=lumwl +1,— 1= 0

IIprmmenerne BToporo 3akoHa Kupxroda.

dopMynHpoBKa 3aKOHA: BO BCSIKOM 3aMKHYTOM KOHTYpe
aneKkTpudecKoi nenu anredpandeckas cymma JJ1C Y E paBHa anreOpandeckoit
CyMMe TaJieHAH HanpspkeHuH Y |+R Ha OTAENBHBIX CONMPOTUBIICHUSIX ATOTO
KOHTYDpa.
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B 3amkHyTOM KOHTYpE (pHc. 1) npunoxkenHoe HanpsbkeHue U
(ananornyno D/IC mpu BHYTPEHHEM COTIPOTHUBICHUN HCTOYHHUKA TOKA, PABHOM
HYJIIO) ¥ TIAJCHUS HATIPSDKCHUS

Uio=1-Ry; Us=1'Rz3u U= 1Ry

O0x0/151 KOHTYp IO HAIPABJICHUIO TOKA (B JAHHOM CJIy4ae IO 4acOBOI
CTpEJIKE), COCTAaBHM ypaBHEHHUE MO BTOpOMY 3akoHy Kupxroda:

U=U;,+Us+ Uy

Ioxcuer 6amanca MomHOCTH. OOIIas MOITHOCTH IIETTH PaBHA CyMMe
MOIITHOCTEH Ha OTIENILHBIX PE3UCTOPAX.

Hnst cxemsl uenu (puc. 1) P = Py+ P, + P; + P,: Tak kak P = 1%R wn

P=U%R, mo P=1%R;+ %R, + >Ry + I%R, wru

P= U212/R1 + U21 2/R2 + U23/R3 + U24/R4.

Ecmu npoBepky pelieHus MPOBOAUTE IIyTEM CPaBHEHHSI PE3yJIbTaTOB
peIIeHHs IPYTUMH CIOcO0aMH, TO B TaHHOM CITy4ae BMECTO OIIPEICIICHIS
Toka 3 QopMyast P = 1*Rok MOXHO ObLIO HAifTH HAIpPSIKEHHE

U=,/PR, usP=U%R,,

a3zarem | = U/R,, mo ¢popmyne 3akona Oma.

[Mpumep 1. Ha pucynke 2 nzo0paxeHa sJeKTpHYecKas Lelb co
CMEIIaHHBIM COETUHEHUEM Pe3UCTOPOB. V3BECTHBI 3HAUCHUS COTIPOTHBIICHHUH
pesuctopoB Ry = 3 Om, Ry= 10 Om, R3 = 15 Om, Ry = 1 Om, Hanpsixenune U =
110 B u Bpems paboTsl rier t= /0 y. OnpeaenuTs TOKH, IIPOXOIAIINE depes3
Kax b1 pe3uctop |y, 113,14, 00mIyro MomHOCTE et P u pacxon sueprun W.

{3 ? RI Rox
. — —
I=l, —_— b
@ 1=1, I=11A
+
_ U R, J[]
U
Ry =0 o3
+ -
Puc.'3 Puc. 4
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Pemenue. 1. O003HAYUM CTPEIKAMU TOKH, MIPOXOISIINEC YePE3
KaKJIBIH PE3UCTOP C YIETOM HX HATPABJICHHUS (CM. pHC. 2).

2. Ompenenum o01IIee SKBUBAJICHTHOE COMIPOTHBIICHUE IIETIH, METOJ
mojicyeTa KOTOPOTo VIS IIeTIH CO CMEIITaHHBIM COSAMHEHHEM PE3HCTOPOB CBO-
JUTCA K TIOCIIEJOBATEIIFHOMY YIPOIICHHIO CXEMBL.

Compotusienns R, u R; coenuHens! mapamwiensHo. Haiinem oOrree
COTIPOTHBIICHHE TIPH TaKOM coeanHeHun: 1/R3=1/R,+1/R3. mpusoms k
00IIeMy 3HaAMEHATEIIO, MOTYYNM R; 3=
RoR3/(Ro+R3)=10-15/(10+15)=150/25=6 Om

Teneps pesuctopsr Ry3,R1,R4 coemmaens! mocaenoBaTenbHO, UX 001Iee
compotuBieHne R,,=R;+R; 3+R,=4+6 = 10 Om.

Oto obIIee CONMPOTUBIICHHE, BKIIIOUSCHHOE B LI BMECTO YETHIPEX
COTPOTHBJICHHUIA CXEMBI PHC. 2, IPH TAKOM K€ 3HAUCHUH HAMPSDKCHHS HE
HU3MEHHT TOKa B Iend. [103TOMy 3TO CONPOTHBIICHHE YaIlle HA3bIBACTCS OOLIUM
SKBHUBAJIEHTHBIM COTIPOTHUBIIEHUEM IIETIH UJIU MPOCTO KBUBAJICHTHBIM (pHC. 4)

3. Mo 3akony OMa I BHEIIIHETO y4acTKa LEMH ONMPEACIUM TOK

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

4.Haiinem TOKH, IPOXOSIINE YePe3 BCE PE3UCTOPHI.

Yepes pesuctop R; mpoxomut Tok I; =I.

Yepes pesuctop R, mpoxomut Tok Iy =I.

Jis otipeniesieHus TOKOB, IPOXOAIINX Yepe3 pe3ucTopsl R, u Rs,
HY)KHO HAWTH HaNpsOKCHHUE Ha mapauielbHoM ydacTtke Uy3. OTo HampskeHne
MOJKHO ompenenuTs qByMs criocobamu: Us= IR, 3 = 11- 6 = 66 B uim U, 3 =
U-IR;-IR;==U-1(Ry+R,) =110-11(3+ 1)=66 B.

o 3akony OMa JijIst mapauieNIbHOTO yyacTka nenu Haigem l,= Uy /R,
==66/10=6,6 A; I3 =U,3/R3 = 66/15 = 4,4 A vuin, npuMeHssI IePBbIN
3akoH Kupxroda, momyaum lz= 1 - 1,=11- 6.6 = 4,4 A.

5.Haiinem o0111yr0 MOIITHOCTD TIETIH:

| =Ul=110-171 =1210 Bm = 1,21 xBm.

6.0mpenenuM pacxox JHEPTUH:

W=P-t=1,21-10 = 12,1 xBm- u.

7.BBINOJIHUM TIPOBEPKY pEIICHHs 3aJa4d ONUCAHHBIMU paHee
croco0aMu: a)  TPOBEpUM OalaHC MOIIHOCTH

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

1210 Bm= 1210 Bm,

0) JUISL y3JI0BOM TOYKH A cXeMbl (pHc. 2) NIPUMEHHNM TIepBbIi
3akoH Kupxroga: | =1,+13=11=16,6 + 4,4;
114=11A4;

B)COCTaBUM YpaBHEHHE II0 BTOpoMy 3akoHy Kupxroda, obxoms
KOHTYp LIETH 110 YaCOBOM CTPEJIKE,
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U=U; +Uy; +Us=IR+IR;3 + 1R, 110=11- 3+ 11- 6+ 11- 1110
B=110B.

Bce crioco0b1 mpoBepKu MOATBEPKAAIOT IPABMIBHOCTD PELIICHHS
3aJaqm.

Xon padoTsI:
1. Pemenne 3a1a4u N0 MHANBUAYAJIBHOMY 33aHUIO.

®dopma npeAcTaBJIeHNs pPe3yJbTaTa: CBOSBPEMEHHO M IPABUIILHO
BBITIOJTHEHHBIE Pacu€Thl (It hepeHIINPOBAHHBIN 3aU€T)
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Tema 1.3 DiiekTpuyeckue Henu 0JHO(PA3HOr0 NEPEMEHHOI0 TOKA

[pakTHyeckoe 3aHATHE 2.
Pacuyer Hepa3BeTBJICHHOI LlelM IEPEMEHHOr0 OJHO(A3HOr0 TOKA

®dopmMupyemMble KOMIETEHIUH:

K 2.2-OpraHu3oBBIBaTh W BHINIOJNHATH CTPOHUTEIHHO-MOHTAKHBIE,
PEMOHTHBIE ¥ Pa0OTHI 110 PEKOHCTPYKIIUHU CTPOUTEIBHBIX 00BEKTOB

IMIK 4.3-BbInoyHATE MEpOnpHsITHS 10 TEXHHYECKOW DKCIUTyaTaluu
KOHCTPYKLMI U MH)XEHEPHOT0 000py10BaHUS

lle.m, paﬁOTl)l: HAYUYUTHCA IMMPOU3BOAUTH pACUCT HEPA3BETBJIICHHBIX
uenef/i O,HHO(I)aSHOFO NIEPEMCHHOI'O TOKa

BeinoJsinus padory, Bel Oyaere:
YMETb:
- OTIPEIEIATH TapaMeTPhl HEPA3BETBICHHON IIEMH IEPEMEHHOTO TOKA.

MaTtepuaibsHoe obecrieyeHne:
MCETOANYCCKUEC YKa3zaHUsd, MHAUBUAYAJIbHbIC KaPTOUYKH 33}13HI/II>1

3apanne:

J7s nenu nepeMeHHOTo TOKa, COIepKallell pa3INYHbIe AJI€MEHTHI
(pe3ucTOphl, HHAYKTUBHOCTH, EMKOCTH), BKIIIOUEHHBIE MTOCIIEA0BATENLHO,
OTIPENICIIUTH TIOJTHOE COMPOTHBIICHIE, MOIIIHOCTH (aKTUBHYIO, PEaKTUBHYIO,
TIOJTHYIO) W IOCTPOUTH BEKTOPHYIO IHATPAMMY.

I[opsinok BhINOIHEHUS padOThI:

MeToanKy ¥ MOCIIeIOBaTeNIbHOCTD ACHCTBUH 10 PEIICHUIO TAKOTO THUIIA
3a7a4 PacCMOTPUM Ha KOHKPETHOM IIpHMeEpE.

AKTHBHOE CONIPOTHBIICHHUE KaTymKH R, = 6 Om, HHIYKTUBHOE

X_. = 10 Owm. TlocnemoBarenbHO C KaTYIIKOW BKIIOYEHO AKTHBHOE
conpotusiieHne R = 2 Om u koHzAeHcaTop conpoTtusieHueM X, = 4 Om (puc.l
a). K nemu mpunoxeno Hampspkenune U = 50B (nedcTByrolliee 3HAYCHUE).
Onpenenuts: |) moxHOE compoTuBieHHWe IenH; 2) TOK; 3) Kodddumment
MOIIHOCTH; 4) aKTHBHYIO, PEAKTHBHYIO M TIOJIHYIO MOIITHOCTH; 5) HANPSHKEHUS Ha
Ka)XJIOM CcONpoTHBiIeHHH. Haueptuts B Maciirabe, BEKTOPHYIO AWArpammy
Lenu.

Pemenue. 1. OnpenensieM HONHOE CONPOTHBIIEHHUE HETIHN:

Z = J(Re +R)2 +(x_ —Xc)? =/(6+2) +(10—4)? =100

2. OnpeziensieM TOK:

14



U 100

| == =="—=10A
Z 10
3. OnpenenseM K03 UIMCHT MOIITHOCTH LICTIH:
sing = JL—Xc _10-4 =0,6
z 10

no Tabmuram bpamuca Haxomum @ =36°50'. Yrom casura ¢daz @

HAaXOAWUM IO CHHYCYy BO M30e)aHHe IIOTEpPH 3HaKa yria (KOCHHYC SBISETCS
4yeTHOH (pyHKIHEH).

4. OnpenenseM akKTUBHYIO MOIITHOCTD ILIETIH:

D=1%-(R. +R)=5%-(6+2)=200A

5. OnpenernsieM peakKTUBHYIO MOITHOCTb LICIIH:
Q=1%-(X_+X.)=5"-(10-4)=150aad

6. OnpenenﬁeM NOJIHYIO MOITHOCTDB LCIIN

S=./P? +Q? =/200° +150% =250 A- A

al
0 20 30 40 S0 808
- 4 A L 1 J

I 0 F o —of~ X 7

Pue, 3

Pucynok 1.Cxema 1ienu 1 BEKTOpHas JuarpaMmma

7. OtpeziensieM NaJeHHs HANPSKEHUS HA CONIPOTUBIICHHSIX LIETH:

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

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

INoctpoenue BeKTOpHOU AMarpaMMbl HauHHAeM ¢ BblOOpa MaciuTaba it
TOKa W HaIpsHKeHWs. 3aaeMcsi MacimTaboM 1o TOKy: B lem — 1A n

MacmraboM mno HampspbkeHmro: B lecm — 10 B. TloctpoeHue BeKTOpHOI

Juarpammel (puc.50) HauMHAeM ¢ BEKTOpa TOKA, KOTOPBIM OTKJIA/IbIBaEM II0
TOPU30HTAJIN B MaciiTabe

15



54
1A4/cm
IaJcHKI HAIIPSUKECHAS HA aKTHBHBIX COMpoTUBIeHUAX Ug, 1 Ug.

U3 xoHua Bektopa Ur OTKIAABIBaGM B CTOPOHY OIEPEIKECHHUS BEKTOpa
Toka Ha 90° BeKTOp mMaJCHUS HanpspkeHnss U Ha WHIYKTHBHOM

= SCM. Bronb BCEKTOpa TOKa OTKJIAAbIBAEM BEKTOPBI

508
CONPOTUBJICHMU JUIMHOW ———= 5 c¢m. U3 xonma Bektopa U
10B/cm
OTKJIaIbIBAEM B CTOPOHY OTCTaBaHUS OT BeKTOpa Toka Ha 90° BeKTop majeHus
) 208
HanpskeHUs  Ha  KomjeHcatope Uc  mmmHoit ——— =2cM.
10B/cm

I'eomerpuueckas cymma BekropoB Ug. ,Ur,U. m Uc paBHa momHOMY
HanpspkeHnto U, IPHIIOKEHHOMY K IICTIH.

®opma npeacTaBiIeHUs pe3yJibTaT

CBOEBPEMEHHO U IPAaBIJILHO BBIIOJIHCHHBIE pacuéThl (quddepeHImpoBaHHbIN
3a4éT).
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Tema 1.4. DiekTpuuyeckue Henu TPEX(Pa3HOro MEPEeMEHHOI0 TOKA

IIpakTnueckoe 3ansaTne Ne 3
Pacuér Tpéxda3HbIX 2JIeKTPHYECKHUX LeMNeil mepeMeHHOro TOKa

@®opMupyemMble KOMIIETEHIIUM:
[IK2.2-Opranu3oBbiBaTh M BBINOJHATH  CTPOUTEIBHO-MOHTaXKHBIE,

PEMOHTHBIE M PaOOTHI 10 PEKOHCTPYKIIUH CTPOUTEIBHBIX 0OBEKTOB.
[1K4.3-BeImomHATE MEpOnpUATHS IO TEXHHYECKOW SKCIDTyaTaluu

KOHCTPYKIHMH U HH)KEHEPHOTO 000PYIOBaHMUSL.

Heab padoThi:-
- OmpeAeleHHE TOKOB W MOLIHOCTEH /Ui Lemu  Tpexda3Horo

TMEPEMEHHOT'O TOKA MNP COCANHCHUN ITPUEMHUKOB ((3B63}10171»,

Boinosnus padory, Bel Oyaere:
YMETE:
- OIpeAeNATh MapamMeTpbl TPEX(a3HOM ey NPH BKIIIOYEHHU B (ha3bl pa3HbIX

0 XapakTepy CONPOTHBICHUH.

MarepuanbHoe o0ecnieyenue:
WnnuBuayansHele 3a0aHsI, METOJUIECKUE YKa3aHU

3aganmue :
B TpéxdasHyio 4eTsIpEXIPOBOAHYIO CETh C JMHEHHBIM HAIPSDKECHHEM

BKJIFOUEHBI 3B€3/I01 Pa3HbIE 10 XapaKkTepy conpoTuBieHus. OnpeaeanTh TOKH
1 MOIIHOCTH B (pazax.

Kpartkue TeopeTrnyeckue cBeieHuUs:

Jist peuieHus 3ajaud HY)KHO 3HaTh IPOrpaMMHBIA MaTe€pUall TEMBbI
«Tpexda3zHble 37IeKTPUIECKUE HETH», OTYETIIMBO MPEACTABISATE COOTHOIICHHS
MeXay (a3sHBIMH M JIMHEHHBIMH 3HAYCHUSIMH TOKOB M HANPsDKCHHWH MpH
COEIMHEHNM  TIOTpeOWTENedl  DNEKTPUYECKOM  PHEpruu  3Be3AOH U
TPEYroJdbHUKOM. il O3HaKOMJIEHWs ¢ OOmed METOOMKOH pemeHus 3a1ad
JTAaHHOM TeMBbI IPUBE/ICHBI ()OPMYIIBI, TOKA3aHO MX MPaKTUUECKOE IIPUMEHEHHE.

Ao—t—
1
—T
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Pucynox 1 Coennnenue norpeduresneii «38e310i»

[IpussTeIe 0003HaUeHNS Ha cxeMe (puc.l):
nuHeliHoe Hanpsokenne Uy = Uypg = Upp = Uy
¢asusie HanpsokeHus Uy, Uy, g, Up
nuHeiHbIe TOKU (0HM ke (asubie ToKA) 1. fe.f g fp
TOK B HEWTPAJbHOM IPOBOJE, PAaBHbI T'€OMETPUYECKON CyMMe
(ha3HBIX TOKOB

ID:IA+IE+IE

Ilpy HamMUUM HEWTPATBHOTO MPOBOJAA TMpH JIIOOOH HArpyske
(paBHOMEpHOW WJIM HEPAaBHOMEPHOW) CHPaBEUIMBO COOTHOIIEHUE MEXITY
s

$asupiv Up n nuneiinbiv Uy nanpsokennem Uy = —
4

[TomMHsI, 4TO HEWTpaIBHBII MPOBOA MpHU JIOOBIX Harpyskax obecre-
YHBaeT PaBEHCTBO (ha3HBIX HANPSDKEHUI TPUEMHUKOB SHEPTHH, TIOJYy4YUM

Ve =Ui=Up =1

3nadycHre (a3HBIX (OHM XKE JTUHEWHBIC) TOKOB OIpEIesieM IO 3aKOHY
Owma:

Harpyska uucTo akTHBHas, MOTOMY MOIIHOCTH (a3 ompezesnseM II0
cIIeLy oM popMyIIam:

Py, =Fy :I_é‘l'RlPl
Pp; =P =lg; Ry
Py; =P =1§; ' Req

AXTHBHYIO MOIIHOCTh Tpexda3Horo morpeburens sHeprum P
olpeziersieM KaK CyMMY MOIIHOCTEH Tpex (a3:

P=P +FR+F

18



Ilopsaok BeINOTHEHUS PAdOTHI:
B 4eThIpexnpoBoIHYIO CETh BKIIOYEHA HECUMMETPHYHAS Harpy3Ka,
coenquHEeHHas B 3Be3ny (puc. 4). Jlawel compoTuBieHHs B (Qazax.

Jluneitnoe HampsokeHne cetd Uy, = 380E .Onpenenuth TOKH U MOIHOCTH B
(hazax.

Ao
8 g(— 1. Onpegensem pasHoe HanpsaxKeHue
~
(o U, 320
N B Up =—==—~ 2208
S 43 173

2.0npepennaem ToKku B pasax:

Ra=30M Xg=40m

Us Us 220
PucyHok 4 CoeanHeHune I,=—= = 224
o I, (Re L ¥ [a? 4 g2
noTpebutenei B «3se3ay» VA 4 N
U U 220
:B—z—"z,_“’ =444
B4Rz +X 3+ 4
Ug 220
I.=—=——=224
£ R, 1
3.0npenenseM yrisl caBura ¢as B Kaxaoi ¢ase:
i % 6 0.6 3650’
gsing, = — = — —— = —0.6: —
Pa Z, JELie Pa
i * : 0.8 5310
sing, = —= —— = —0,8: =_
Pz Zs Nt Pz
@ = 0, Tak kak B paze C eCTh TOJNBKO aKTUBHOE COMPOTHUBIIEHHE.
4. OmpenensieM MOIIHOCTH B (hazax:
a) aKTUBHYIO
P=FR+FK+tF
B, =Ii-R, P; =I;R; F. =1;-R;
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F=22".8+44% .3 +22% 11 =3872 + 5308 + 5324 = 15004BEm
0) peaKTHBHYIO

@=0,+0z+0c

B »3TOif CcymMMe peakTuBHas MOIIHOCTb KaTyIIKH CUUTAETCS

TIOJIOXKUTEIIBHOM, a peakTHBHAsI MOIHOCTh KOHACHCATOPa — OTPHLIATEIILHOM.
B ¢aze C peaktuBHast MOIITHOCTH paBHA HYJIIO.

Q=0.+0Qz
QA:IA:'l_XA QE:I§+XB
Q=227 6+44% . 4 = 2904 + 7744 = 106488 4p

®dopma npeAcTaBIeHUs Pe3yJbTaTa:
CBOCBpPEMEHHO U NPABUIILHO BBHIIIOJHEHHBIC PaCUEThI
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Tema 1.5. JdaekTpudeckue U3MepeHHs H 3J1eKTPOU3MEePHUTe/IbLHbIE
npuodopkbl.

IpakTuyeckoe 3anaTHe Ne 4,
MeToabl H3MepPeHHs] TOKA, HANPSKEHHS] M MOIHOCTH

®opMupyemMble KOMIETEHIMH:

[IK 2.2-OpraHu3oBbIBaTh ¥ BBINOJIHATH CTPOHUTEIHLHO-MOHTAaXKHBIE,
PEMOHTHBIE ¥ Pa0OTHI 110 PEKOHCTPYKIIUHU CTPOUTEIIBHBIX 00BEKTOB

IMIK 4.3-BbInoyHATE MEpONpUSATHS 10 TEXHHUYECKOH HKCILIyaTaluu
KOHCTPYKLMI U MH)XEHEPHOT0 000py10BaHUS

Heapb padotbl:
- O3HAKOMJIEHHE C METOZAaMH M3MEPEHUs 3JEKTPUIECKUX MapaMETPOB:
TOKa, HATPSDKEHUS, MOIITHOCTH.

BeinoJsinus padory, Bel Oyaere:

YMETb:

-ONpEeNATh BJIEKTPUUECKHUE MapaMeTpsl NPSIMBIMM U KOCBCHHBIMU
MCTOJaMH

MatepuanbHoe obecrieuyenue:

aMIICPMETP, BOJIBTMETP, BATTMETP,

3ananue:

1 M3y4nTh METO/BI U3MEPEHUS TOKA, HANIPSKEHMUS], MOLITHOCTH.

2.3apucoBaTh CXEMbl sl W3MEPEHHUs NapaMeTpoB C TNPHOOpaMu
(aMmiepmMeTpoM, BOJIETMETPOM, BATTMETPOM).

3.PacumdpoBaTh mIKaIEI H3MEPUTEIBHBIX IIPHOOPOB

4.3anummrte pacuéTHele (QOPMYNBI TS ONpPEACIEHHS TOKa,
HaIpsHKEHUS] 1 MOIITHOCTH.

5.Pemenne 3agaun Ha ONpEACIICHUE CONPOTUBIICHUN ILIyHTa U
JI00aBOYHOTO COMPOTUBIICHUS.

Kpatkue TeopeTrnyeckue cBeieHUs

M3mepeHne CHIbl AJIEKTPUIECKOTO MTapaMeTPOB OCYIIECTBISIIOT IBYMS
METOAAMU: METOJ HEMOCPEACTBEHHO! OLIEHKH U METOJIOM CPaBHEHMUS.

MeTon HENOCPEACTBEHHON OLEHKH U3MEPEHUs MEKTPUUYECKOIO TOKA,
HaNpsDKEHUS  OCYHIECTBISIFOT € MOMOMIBIO  IPSIMO  MOKAa3bIBAIOLIUX
aMIEepMETPOB, TpPaAyHPOBAHHBIX B E€IUHUIAX H3MEPSIEMOM BEITUYUHBI
(amMmepax) ¥  BOJNBTMETPOB. AMIEPMETPHl  BKIOYAIOTCS B LElb
MOCJIE0BATENBHO C HArPY3KOii, a BOJIBTMETP MapasIeNbHO. .

Bximo4eHHBI B IIeb aMIepMeTp OKa3bIBaeT Ha pEeXHM  IeTH
ompenenéHHOE BIUSHHUE, [UIS yYMEHBIIEHHS KOTOPOTO HEOOXOJUMO CTPOro
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BBINOJIHATH CIIEAYIOILIEE YCJIOBHE: BHYTPEHHEE CONPOTHUBICHUE aMIepMeTpa
Ra momkHO OBITH MHOTO MEHBIIIE COIIPOTUBJICHUS Harpy3kn RH

IIpn 3TOM BHYTpPEHHEE CONPOTHBIICHHE BOJBTMETPA JOJDKHO OBITh
MHOTO OONbIIE CONPOTHBICHUS HArpy3Kd, 4YTOOBl CHHM3WTHh BIHSHHUC
BOJNBTMETPA HAa PEXHM HM3MEPSIEMOr0 YydacTKa I W yYMCHBIINTH
CHCTEMaTHYECKYIO METOIUUECKYIO IOTPEIIHOCTD

Meton cpaBHeHHs oOecmedmBaeT 0ojiee  BBICOKYIO TOYHOCTH
u3MepeHuil. Ero ocymecTBisior ¢ HOMOILIbI0 NPHOOPOB — KOMIIEHCATOPOB,
OTIMYAIOIIUXCA TEM CBOWCTBOM, YTO B MOMEHT H3MEPEHHS MOIIHOCTh B
u3MepsieMOd Lenu He IoTpedysiercsi, T.e. BXOAHOE COIPOTHBIICHUE
NpaKTHYeCKN OECKOHEYHO.

I[lo pomy Ttoka mnpuOOPHI HEIIT HA aMIEpPMETPhl, BOJBTMETPHI
MIOCTOSIHHOTO WM IIEPEMEHHOT0 TOKOB. B 3nekTpoMexaHWuyecknx mHpuOOpax
UCTIONB3YIOT MarHUTO3JIEKTPUIECKYIO, 3JIEKTPOMAarHUTHYTO u
3NEKTPOJUHAMHIECKYIO CHCTEMBL.. {1 m3MepeHHus OONBIIMX IOCTOSHHBIX
TOKOB  MapajyieNbHO  3aXMMaM  aMIepMeTpa IPHCOCIAMHSIOT  MIYHT,
MPEACTABISIONIMNA cO00H MPSIMOYTOJIbHYI0O MaHTaHMHOBYIO IUTAacTUHY. Jlis
M3MEpEHUs TOKOB BbIle S0A NPUMEHSIOT HapyKHbIE IIYHTHL. [y n3mMepeHus
60MBIINX 3HAYCHUN HANPSKECHUS NPUMEHSIOT JOOaBOYHBIC CONPOTHUBICHHUS,
KOTOPBIE MOJIKII0YAIOT IIOC/IE0BAaTEIFHO BOJIBTMETPY.

Ru=Ra/(n-1),

rie Ra. conporusnenue amnepmerpa, Om;

R, — conmpoTtusnenue nrynrta, Om;
N - kK03 (GUIKEHT UIYHTUPOBAHHUSI, TOKA3bIBAIOLIMN BO CKOJBKO pa3
YBEIMYHMBACTCS TPeJIeNl N3MEPEHHS aMIIepMETPa C BKIFOUEHHBIM IIYHTOM;
n=1/I A,
rae | - mmepsemsriil Tox, A
I A - TOK, IpOXOASAIINI Yepe3 aMIepMeTp.
R;=Ry (m-1),
rre R, nobaBouHoe conporuBienne, OM;
Ry _comporuBienue BonbT™MeTpa, OM;
M -4Hcio, TOKa3bIBaollee, BO CKOJBKO pa3 HE0oO0XO0AUMO
YBEJIMYUTH TIPEIET U3MEPEHNUS BOJIBTMETpA.

DJIeKTPOMAarHUTHbIE aMIIEPMETPbl M BOJILTMETPHI TPHUIOAHBI IS
W3MEpEeHUs] KaKk IIOCTOSTHHOTO, TaK M TIEPEMEHHOTo TOKOB. bmaromaps
MPOCTOTE, HEBHICOKOH CTOMMOCTH M HAAEKHOCTH 3JIEKTPOMArHUTHBIE
npuOOpsl  IUPOKO MPUMEHSIOT JJIsI U3MEPEHUsI TOKa, HAINPSHKEHUS B LETIIX
MOCTOSIHHOTO M IEPEMEHHOT'0 TOKOB POMBINIIEHHOH YacToThl (50 1 4000 m).

K HenocraTkaM 35eKTpOMarHUTHBIX IPHOOPOB OTHOCST:

- MQJTyI0 4YyBCTBUTEIHLHOCTD;

- HEJIMHEHHOCTH IIKAJIBI (B HavaJle CkaTa, B KOHIIE PacTsHyTa);

- 3HAYUTEJIbHOE NMOTPEOICHNE MOIITHOCTH;

- 3HAYUTEJIbHAS OTPEITHOCTE;
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-BJIUSIHUE TEMIIEPATyphl OKPYKArOIIEH Cpebl, BHEIIHETO MATHUTHOIO
HOJIs1, YACTOTHI U3MEPSIEMOTO MEPEMEHHOTO TOKA.

OJNeKTpOCTaTUYECKHE BOJBTMETPHl HCIIOJIB3YIOT [UIL  HU3MEPEHUS
MIOCTOSIHHOTO ¥ NIEPEMEHHOT0 HanpspKeHU. [IpuHIun neicTBUs BOIBTMETPOB
JNEKTPOCTATHYECKOM  CHCTEMBI OCHOBAaH Ha  B3aUMOJEHCTBHH  JIBYX
JNEKTPUYECKH 3apsDKEHHBIX Tel. KOHCTPYKTHBHO — 3IEKTPOCTaTHYECKHE
CHCTEMBI BBINOJHAKOT B BHIE HEMOABHKHOM M NOJBW)KHOW IUIACTHUH, K
KOTOPBIM NPUKJIAABIBAIOT U3MEPSIEMOE HaMpsKEHUE.

JIOCTOMHCTBOM TakuX MPUOOPOB SBIISETCS:

- OombIIue npenesnsl u3Mepenus (10 1MBs);

- IIMPOKHH JUAaNa3oH 4acTOT U3MepseMbIX HanpsbkeHui (1o 30MI);

- BO3MOKHOCTBh U3MEPSATh MOCTOSIHHOE HalpsiKEHUE.

K HemocraTkam BONBTMETPOB TAKOM CUCTEMBI OTHOCAT:

- Malyl0 9yBCTBHTENIBHOCTB;

- I3MEHEHNE EMKOCTH B IIPOLIECCE U3MEPEHHUS;

- MaIylo HaJEXKHOCTB;

- HEJTMHEHOCTb LIKAJIBL;

- BIMAHUE TEMIEPAaTypbl OKpY)KAlOLmEH cpeasl M BHEHIHErO
3IIEKTPUUYECKOTO MOJIA.

OJNeKTPOHHBIE BOJIBTMETPHI OTIMYAIOTCA BBICOKUMHU
METPOJIOTHYECKUMHU MOKa3aTeISIMU:

- OONBIIMMH NTpEeIaMH BEJTMUNH U3MEPSIeMbIX HANPSDKEHHIH;

- IIMPOKHUM JHANa30HOM YacToT;

-BBICOKOM TOYHOCTBIO;

-00JBIIMM BXOJHBIM COIPOTHBIICHHUEM.

ONEeKTPOHHBIE BOJIBTMETPHI BBIMNONHAIOT HAa MOIYHNPOBOJIHHUKOBBIX
JUOAAX U TPAH3UCTOPAX U MPUMEHSIOT B PaIHOU3MEPUTEIILHON TEXHUKE.

Juis pacmMpeHHs NpeAeNoB HM3MEPEHHs aMIepMeTpa, BOJIBTMETPA
MPUMEHSIOT U3MEPHUTEIILHBIE TPaHC(HOPMATOPHI TOKA M HATIPSKEHUS

Jis u3MepeHusT MOILMHOCTH Ul HPSAMBIX H3MEPEHHH HPUMEHSIOT
IEKTPOAMHAMHUYECKHE U DJIEKTPOCTATHYECKHE BaTTMETPHI. [ KOCBEHHBIX
METOZIOB TIPUMEHSIOT aMIepMeTpsl M BOJBTMETpH. C TOMOIIBIO 3THX
NpUOOPOB M3MEPSIOT TOK M HANpsKEHHE, a 3aTeM PacCUUTHIBAIOT MCKOMOE
3Ha4YeHHE MOLTHOCTH. Takoi MeToJ U3MEPEHUs] MOIIIHOCTH CHIKAeT TOYHOCTh
W3MEPEHUs] MOIIIHOCTH.

IMopsok BBINOIHEHHS PA0OTHI:

1 TeKyIIII/Iﬁ TECTOBBIA KOHTpPOJIb IO TEMC
2.-3aIUCaTh TEXHUYECKHE JaHHBIC HpI/I60pOB B Ta6n1/111y 1.
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Tabnuna 1. JJaHHBIC 2JIEKTPOU3MEPUTEIBHBIX TPHUOOPOB

Ne | HanmenoBanme npubopa | Tun | Texanueckne XapaKTepPUCTHKH
n/n

1 AwmniepmeTp

2 BonsTMmerp

3 Bartmerp

3 ONIPE€ACINTD 3HAUYCHUS TOKA, HANIPSDHKCHUSA U MOIITHOCTH, HaHGOHbLHy}O

aOCOMIOTHYI0O W OTHOCHTENBHYIO MOTPEIIHOCTH

MOIITHOCTH Pe3ynpTaThl 3aHECTH B TaOIHITy 2

Tabnuua 2. Pe3ynbraThl U3BMEpEHHUH M BBIYUCICHUN

W3MEpPEHUl aKTHBHOMU

Iloxazanust Brruucneno
pubopoB
I, | U, P, P, S, cos¢ | IIpsmoit KocBenHsbIit
A | B Bt Bt, | BA METOJ METOJT
AP, v, % | AP, v, %
Bt Bt

5. Pemmrs 3amaun:
3amada No 1. MarHATORIEKTPHYECKUH TpuOOp ¢ conpoTuBieHHeM 10 OM
¥ TOKOM IIOJTHOTO OTKJIIOHEHHS 7,5MA MOeT OBITh HCIIOJIB30BaH B
kauecTBe amnepmeTpa Ha 30 A. Onpenenutb CONPOTUBICHUE IIYHTA.
3amaya Ne 2. YV BOJIBTMETPA AJIEKTPOIMHAMUYECKONW CUCTEMBI C IPEAEIIOM
n3mepenus 300 B u BHyTpeHHUM comnpoTusieHreM 30 kKOM He00X0auMO
pacumpuTth npeaen uzmeperus 101500 B. Onpenenuts nob6aBoyHOE
COIIPOTHBIICHHE BOJIBTMETPA.

(I)opMa npeacraBjaeHusl pedyJjbrara:

CBOCBPEMCHHO U IPABUJIBHO BBITIOJTHEHHBIC paC‘IéTBI
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Tema 1.5. JdaekTpudeckue U3MepeHHs H 3J1eKTPOU3MEePHUTe/IbLHbIE
npuodopkbl.

IpakTuyeckoe 3anaTHe Ne 5.
Metoabl u3MepeHUsl CONPOTUBJICHUS

®opmMupyeMble KOMIIETEHIHH:

IIK 2.2-OpraHu3oBbIBaTh M BBINOJHATH CTPOUTEIHHO-MOHTAKHBIE,
PEMOHTHBIE ¥ Pa0OTHI 110 PEKOHCTPYKIIUHU CTPOUTEIBHBIX 00BEKTOB

IMIK 4.3-BbInoyHATE MEpONpUSITUS 10 TEXHUYECKOW HKCILUTyaTaluu
KOHCTPYKLMI U MH)XEHEPHOT0 000py10BaHUS

Heapb padotbl:
- O3HaKOMJICHHE C METOJaMH H3MEpPEHHs 3JIEKTPUIECKOTO
COTNPOTHUBIICHHUS.

BeinoJsinus padory, Bel Oyaere:
YMETE:
-onpeaAcIATb CONPOTUBJICHUE NPAMBIMA U KOCBECHHBIMU METOJaMU

MarepuanbHoe o0ecnieyenue:

aMIiepMeTp, BOJBTMETP, BATTMETP, METOMMETP

3ananue:

1 U3yunTh METOBI U3MEPEHUS COTPOTUBICHUS METOIOM aMIIEpPMETP —
BOJIETMETP, METOMMETPOM

2.3apucoBaTh CXeMy JJIS U3MEPCHHS PEaKTHBHBIX CONPOTHUBIICHUI B
[ETSIX TIePEeMEHHOT0 TOKa

3.3anucatb 3akoH OMa 11 Lernel IepeMeHHOro ToKa

4. Kakue npubopbl HEOOXOIMMO MMETh JJIsl OMPEENICHUs aKTUBHOTO,
MOJIHOTO U PEAKTUBHOTO CONPOTUBIICHUIN?

3anumuTe pacu€THbie (GOPMYIBI I OTpeseNieH!s] BbIllle Ha3BaHHBIX
apaMeTpoB.

ITopsnok BINOIHEHHS PA0OTHI:
1 Tekyuuii TECTOBBIN KOHTPOJIb IO TEME
2 oTIpeeIUTh 3HAaYEeHHs CONPOTUBIICHNUH Pa3TMYHBIMHA METOJaMH.

Xon padorsi:

25



1. 3amucare B Tabnmmyl. TEXHMYECKHE JaHHBIE HPUOOPOB
(ammepmerpa, BOJIBTMETPA, BATTMETPA)

Tabnuna 1. JJaHABIE 2IIEKTPON3MEPUTENBHBIX TPHOOPOB

Ne /1 | HammenoBanue npubopa | Tun | Texaudeckne XapaKTePUCTUKA

2.3apucoBaTh 3JEKTPUIECKYIO CXEMY

e

5
NAZE pag

150

B Lal ® La: La3

Merton ammepMerpa M BOJBTMETpa OCHOBaH Ha NPUMEHEHWH 3aKOHA
Oma. YactHoe OT JeneHHs IOKa3aHUH BOJBTMETPA, IOIKIIOYEHHOTO K
UCTIBITYEMOMY PE3HCTOpY, Ha TIOKa3aHHUS aMIepMeTpa, BKIIOUEHHOTO
MOCJIEI0BATENBHO C 3TUM PE3UCTOPOM OMPEAEIAET €ro CONPOTUBICHHE

U
R=—
I ,
- openenuTh R mpoBoaHMKa (HUXpOM) IO opmyIie
R'=F
S

- IIOCJIC IMTPOBEPKU CXEMBI IPENIOAABATEIIEM BKIIFOUNUTH [CTIh B CETh U 3aIlIMCaTh
MOKAa3aHMSA aMIlepMeTpa W BOJBTMETPa, W Mo 3akoHy Oma ompeneianuTts
conpoTtusiieHne R".

- ompeenuTh conpoTuBienne u3 hopmyis P = I°R
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-CPaBHUTH  IIOJIyYEHHBIC  pE3YJNbTaThl M  ONpPEICIUTh  a0CONIIOTHYIO
HOTPEIIHOCTb.

R=R'-R".

- OTBeTUTH Ha BOIIPOCHL:

B dweM cymiHOCTH MeTOZa W3MEPEHHs CONPOTHBICHHSA C IIOMOLIBIO
ammepMeTpa u BOIbTMeTpa’?

Kakoii 3aKOH 3JIEKTPOTEXHUKH JIEKHUT B OCHOBE METOIa M3MEPEHUs
COIPOTHUBJICHHS C IOMOIIIBIO aMIIepMeTpa 1 BOJILTMETpa?

Kakne cymiecTByroT cXeMbl BKIIIOUCHHS aMIIepMeTpa M BOJBTMETpPA
JUISL ©3MEPEHHSI CONPOTHBIICHUS M KOT/Ia KaKasl cXeMa IIpUMeHseTcs ?

PacmudpoBaTh mKansl IPUMEHIEMBIX IPUOOPOB

®opma npeacTaBIeHUs1 pe3yJbTaTa:
3aIIMTa ¥ OTBETHI Ha BOTIPOCHI
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Tema 1.5. JdaekTpudeckue U3MepeHHs H 3J1eKTPOU3MEePHUTe/IbLHbIE
npuodopkbl.

IIpakTuyeckoe 3ansaTHe Ne 6.
MN3mepenne 3jIeKTpHYECKOH JHEPruu

®opmMupyemMble KOMIIETeHIUH
TIK2.2-Opranu3oBbiBaTh ¥ BBINOJHATH CTPOUTEIHHO-MOHTaXKHBIE,
PEMOHTHBIC U PAOOTHI 0 PEKOHCTPYKIIUH CTPOUTEIBEHBIX 00BEKTOB
IIK4.3-BpInonHATh MEpONpUATUS TI0 TEXHUYECKOW OJKCIUTyaTaluu
KOHCTPYKIUH M HHXXEHEPHOTO 000PYI0BaHUS

Heapb padotbl:
- 3HAKOMCTBO C YCTPOHCTBOM OJHO()A3HOTO MHIYKIIHOHHOTO CUETYHKA
3NEKTPUYECKOI IHEPTUH, CXEMOH €TO BKITIOUCHUS.
- ONpesieNIeHNe TTOTPEITHOCTH pHoopa

BeinoJsinus padory, Bel Oyaere:
YMETE:
- MOJIKJTII0YATh U3MEPHUTEIbHBIIN pubop;

MarepuanbHoe o0ecnieyenue:
HCTOYHHUK MUTAHUS, CUCTYMK DJICKTPUUCCKON sHepruu (0aHO(A3HbII).
Harpyska - JJaMIIOBBIM peocTaT, aMIepMeTp, BOJIbTMETP, BATTMETP, ,[IPOBOA.

3ananue:
OTIPENICITUTH TTOTPEITHOCTH OAHO(PA3HOTO CUETUHKA.

Kparkue Teopernueckue cBejeHus:

Jnst  ydyera aKTUBHOM  3JEKTPUYECKOH  SHEpPruu, OTAaBaeMoi
ANIEKTPUYECKON CTaHLMEH B CETh M JHEPTHM, MOJy4yaeMOill HMOTpeOHuTeIsIMH,
MPUMEHSIOT MPUOOPHI, KOTOpBIE HA3BIBAIOTCS CUETYHMKAMH AJIEKTPHYECKON
SHEpIHUu. WHayKIIMOHHBIE CYETYHUKH MOJTY I TN HauOoJbIIEe
pacnpocTpanenue. [IpumMeHAOT B ceTsIX mepeMeHHOro Toka. IlpuHuun
paboTBl OCHOBaH Ha B3aMMOACHCTBHM BHXPEBBIX TOKOB C BpAIIAIOIINM
MarHUTHBIM MOJIEM.

DJIeKTpUYEcKHe CYETYHKH OO0JaJaloT OIPEAENICHHON MOTrPEeIIHOCTHIO,
KOTOpas 3aBUCHUT OT Kjlacca TouHOcTU. Hampumep, A c4eTUNKOB, UMEIOMIHUX
KJIacC TOYHOCTH 2,5. DTO 3HAUUT, YTO OTHOCHUTENIbHAS MOTPEUIHOCTh CUETUHKA
JowkHa ObITh B mpenenax 2,5%. Ecnu cueTywk He yIOBIETBOPSIET STOMY
TpeOOBaHMIO, TO OH HOMJEKHT PEMOHTY, TaK Kak K OKCIUIyaTalud He
npurozeH. Bo BpeMsi mporpeBaHus CUETYHKA ONPENEIUTh €ro HOMHUHAIBHYIO
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MOCTOSIHHYIO - KOJIMYECTBO DIJIEKTPOIHEPTUHU, YUYHUTHIBAEMOE CUYETHBIM
MEXaHU3MOM 3a OJFH MOJHEII 000pOT AHCKA.

| (kem.uac) 1000 -3600

= = ; A=2500
A(obopom)  o6opom
K, —-K
K, =———2100%
Kg
Xon padoTsli:
1. CoGpatb cxemy (puc.l)
i 2 3 4 ¥
Q < U
" }\w )

ceTh et
150 & é{;g;} %

o ~

Pucynok 1. CxeMa MOAKITIOYCHUS CUETINKA

2. BKJIIOYNTH CXeMy TONBKO IOCJIE IIPOBEPKH NpenojaBareieM H
yCTaHOBUTH aBTOTpancdopmaropom Hanpsikenne U ., , koTopoe BO Bpems

OTIBITA MOJ/ICPKUBACTCS TOCTOSHHBIM.

3.. Harpy304HBIM peocTaTOM yCTaHOBHTh HOMHHAJIBHBIN TOK B IIETTH U
MpoTpeTh cyYeTynk. Bo BpeMs mporpeBaHus CUETYMKA ONPEAETHTh €ro
HOMUHAJIBHYIO TIOCTOSHHYIO - KOJHYECTBO 3JICKTPOSHEPTHH, YUHUTHIBAEMOE
CUCTHBIM MEXAaHU3MOM 32 OJIUH MOJHBIN 060poT mucka (K,).

4. Ilpu moSBNICHUN B OKOIIIEYKE KPACHOW METKH, MMEIOIIecs Ha JUCKe
CYeTYMKa, HAYMHAETe CUMTATh ducio 0b6opoToB 3a 180 cexynn. IloxazaHwus
npubopa 3anucaTh B Tabauiy 1.
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Ta6mmua 1.CBogHas TabauLa 1Mo ONnpeaeIeHto NapaMeTpoB CUETYNKa

Harpyska N3mepeHo BrruncieHo
UB | LA | P,Br | T,cek Ke | Ko |y

25%

75%

100%

OTmBIT HOBTOPUTH IPH PA3IHYHBIX HATPY3Kax.

5. Ha ocHOBaHMH TOJyYEHHBIX JaHHBIX ONPEICIUTh NEHCTBUTEIHHYIO

cuetuuka K,

6. [IpoBepUTh CUECTUHK B PEXKUME CAMOXOAA: OTKJIIOYUTH HATPY3Ky U

ycTaHoBUTH Hanpskenue 80 % ot U How » @ 3ateM 110%. Ilpu oTOM IHCK HE

JoJDKeH Bpamathes. Ecin ske auck Oyzet BpamaThes 0e3 OCTAHOBKH, 3HAUUT
CYETUYHK 00J1a1aeT CaMOXO0/IOM H K JAlIbHEHIIeH SKCITyaTallii He IPUTOJICH.

®opMa mpeACTaBIeHUS Pe3yJibTaTa:
npaBwiIbHOE 0(GOpMIICHUE PaOOTHI, 3aM0THEHHE TaOJIHIIbI, HATIMCAHKE BBIBOA
0 pe3yabTaTaM MPOBEPKH CUETUHKA.
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Tema 1.6. OCHOBBI 3JIeKTPOHHKH

Ipakrnueckoe 3ansaTue Ne 7
Br10op Au0A0B 1151 BRIIPAMMTEJIBHBIX CXeM

®opMupyemMble KOMIETEHIMH:
[IK2.2-Opranu3oBeIBaTh W BBIIOJIHATH CTPOHUTEIEHO-MOHTAXKHBIE,
PEMOHTHBIE ¥ Pa0OTHI 110 PEKOHCTPYKIIUHU CTPOUTEIBHBIX 00BEKTOB
[1K4.3-BbIMOTHATE MEpONPUATUS MO TEXHMYECKOM HKCIUTyaTallu
KOHCTPYKLMI U MH)XEHEPHOT0 000py10BaHUS

Ile.m, paﬁOTLl: BI)IGOp AUOJ0B IJid pa3JIMIHBIX BBIIPAMUTCIIBHBIX CXEM

BeinosinuB paéory, Bl Oyaere:

YMETb:

- MOAOMPaTh AUOIBI JUTS PA3IIMIHBIX BEITPIMHUTEIBHBIX CXEM
- MIOJIb30BATHCS CIIPABOYHON JINTEPATYPOH

MaTepPlaJﬂ»HOG odecneyeHue: MCTOAUYCCKUC pEeKoOMCHOanu,
CIIPpaBOYHUKHU., UHAUBUAYAJIbHBIC 3a/ITaHUA. .

3aganne:
mo100paTh TUOMABI ISl OJJHOTIONYTIEPUOIHON, MOCTOBOM,
JIBYXIIOJIYIIEPUOIHON CXEM BBIIIPSIMIICHUSI.

KpaTrkue Teopernueckue cBeeHUA:

BrimpsiMuTenu mepeMeHHOTO TOKa, COOpaHHBIC Ha
MOJIYIPOBOJIHUKOBBIX JUOJAaX IIUPOKO NPUMEHSIOTCS B PA3IMYHBIX
JMEKTPOHHBIX ycTpoiicTBax. [Ipu pemenny 3agaun HEOOXOIUMO TOMHUTD, YTO
OCHOBHBIMH NapaMeTpaMu AUOJOB SIBJISIOTCSA:

- JIOIYCTUMBIN TOK, Ha KOTOPBIM paCCUUTaH JaHHBIM JUOL;

- o0paTHO€E HaIpsHKEHKE, BBIJIEPKUBAEMOE TM0I0M Oe3 mpo0ost B
HEMIPOBOSIIINK EepUo.

[Tpu pemrennu 3a1a4 HEOOXOJUMO UCTIOIB30BATh (YOPMYJIbI, TPUBEACHHBIE B
Tabmume 1.
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Tabnuna 1 YcnoBus BeIOOpa THOI0B

Haumenosanme cxemer | U,, B YcnoBus BeiOOpa
ITo Toky Ilo
HAIPSHKEHUIO
OmHONOTYIIEpHOAHAS U, =3,14U4 | lien > Id Usg, = U,
JIBYXOJIYIIEPHO THAS U, =3,14U4 lon = 05ld | Uy =0,
MocToBas U, =1,57U4 |z =05Id U, > Us
Tpéxdazuast U, =2,1U4 lon =21/31d | Uy, = U

YKazaHus 0 PELICHUIO 3aa4u

Beinucats u3 tabnuipl 2 « TeXHUYeCKUe TaHHbIC TOTYTPOBOJHUKOBBIX
JIUOAOB TapaMeTpsl aAnona: o, = .... A; Ugyg, =.....B

2. OnpenenuTtsh TOK MOTpeOsICHu 10 hopmyie

Id = Pd/Ud, Trac

P4 - MomHOCTH IOTpEOUTENS, BT

U, - HanpsbkeHue noTpeburens, B

3. OnpenenuTh HamlpsDKEHUE, ASHCTBYIOIIEE Ha TUOJ B HEIIPOBOISAIIMN

nepuo (U1 CBOEH CXEMBI BBITPSIMIICHNU)

4. Tlposeputp nmox mo mapamerpam I, u Uy, duon nomxen
YIIOBIIETBOPSTH YCJIOBHSM, yKa3aHHBIMH B Tabmimie 1.

[opsaok BbInoIHEHHs PadOThI:

Ji mUTaHUS MMOCTOSHHBIM TOKOM TOTpeOHTeNs MOUTHOCThIO 250 Bt
npu Hanpsokernn 200 B HeoOxoaumo coOpath cxemy JBYXIOIYIIEPUOTHOTO
BeITIpsiMUTeNTs (puc. 1), HConb30BaB cTaHAapTHBIN quon tuna [1 243 b

)B.
B

~U

Au [ ]

N

Pucynox 1. Cxema ByXIIOJIyTIEpUOIHOTO BBITPSIMHTEIS
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1. BrmmceiBaeM U3 Ta0I. 2 TapaMeTpsl IH0A:
| on =2A; Uy, =200 B

2. Tox motpeburens

lg= Py/Uy=250/100 =25 A

3. Hampspkenwne, neficTByromiee Ha JUOA B HEIPOBOISIINN IEPUOI:

Us=3,14- Us=3,14-100 =314 B

4. TlpoBepsieM AMOJ IO YCIOBHIO:

lLion > 0,5 g, 2 >1,25 - ycnoBue 1O TOKY BBITIOHSCTCS

Uoep = Uy, 200 < 314 - ycnoBHe HE BBIMOJHACTCS

5. Bribupaem u3 TabnuIbl 2 U0, YIOBICTBOPSIOIIUI 3TUM
ycmousam: | 233 B (5A; 500 B) wmm coemmusem nBa amoma [ 243 b
nocnenoBartensHo, Toraa Uy, =200-2 =400 B, 400 B > 314 B

®opma npeacTaBIeHHs Pe3yJbTATOB:
CBOEBPEMEHHO U ITPABUIILHO BHIITOJIHEHHBIE PACYETHI
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Tema 2.1 Tpanchopmatopnl
IIpakTuyeckoe 3anaTHe Ne 8.

®DopmMupyemMble KOMIETEHIHH:
IIK 2.2-OpraHu3oBBIBaTh U BHIIOJIHATH CTPOUTEIEHO-MOHTAXKHBIE,
PEMOHTHBIE ¥ PAOOTHI 110 PEKOHCTPYKIMH CTPOUTEIBHBIX 00BEKTOB
IMIK 4.3-BbInoynHATE MEpONPUSITUS 10 TEXHUYECKOW HKCILTyaTaluu
KOHCTPYKLMI U MH)KEHEPHOT0 000py10BaHUS

Lean padoTsi: onpeeseHne HOMUHAIBHBIX ITAPAaMETPOB 01HO(Da3HOTO
Tpancdopmaropa

Beinosinus padory, Bel Oyaere:
YMETb:
- OTIPEETATh TapaMeTphl TpaHcopmaTopa

MarepuanbHoe obecneveHue:

- METOJMUYCCKUE YKa3aHUs, HHANBUAYaIbHBIC 3a1aHUSA

3aganne:

1 3anmcarh TeXHUUYECKHE JaHHbIe TpaHcdopmaropa (HOMHUHAIBHYIO
MOIITHOCTb, HaNpsDKEHUE IEPBUYHON U BTOPHYHON 0OMOTOK;

2.ompenenuTs HOMUHAJIBHBIE U JeHCTBUTENBHBIC TOKH, POTEKAIOIINE B
00MOTKaX;

3. ompegenmuths KIIJI mpu pa3nugHbIX KO3(pQUIHEHTa HATPY3KU
TpaHcdopmaropa

Kpatkne Teopernueckune cBeIeHus:

Jlyist perieHus 324l HYXHO 3HATH YCTPONCTBO, MPHHIIUI ACUCTBHUS U
3aBUCUMOCTH  MEXKIy OJIGKTPHYCCKHMH  BEJIIMYMHAMH  OMHO(MA3HBIX |
Tpéx(dazHpix TpaHCHOPMATOPOB, YMETh ONPENENATh MO WX MaCHOPTHBIM
JAHHBIM  TEXHHYECKHE  XapakTepucTHku. OCHOBHBIMH  IIapaMeTpaMu
TpaHC(HOPMATOPOB SBIISIOTCS:

1. HomwuHanbHasT MOLIHOCTh Sy, — 23TO TOJHas MOMIHOCTh (B KBA),
KOTOPYIO TpaHCc(OopMaTOp, YCTAHOBICHHBIH HA OTKPBITOM BO3JIyXE, MOKET
HETIPEPHIBHO OTNIABaTh B TEUCHUE CBOECTO CpoKa CiykObI (20-25 yeT) mpu
HOMUHAIILHOM HANPSOKCHUH ¥ TPH MAaKCUMAJIBHOW W CPETHEr0JJ0BOM
TEeMIIepaTypax OKPYKAIOIIEro BO31yXa, PaBHBIX COOTBETCTBeHHO 40 u 5
°C. Ecnu yka3aHHBIC TEMITEPaTyphl OTIIMYAIOTCS OT HOMUHAIBHBIX, TO H
S Lon OYIIET OTIIMYATHCS OT MACTIOPTHOTO 3HAYCHHUSL.
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2. HomunanpHoe mnepBudyHOe HampspkeHue U, — 3TO HampsDKCHHE, Ha
KOTOpOE paccyuTaHa IepBHYHasi 0OMOTKa TpaHCpopMarTopa.

3. HomunanpHOe BTOpH9YHOEe HampspkeHHE Ugo, — 3TO HampspkeHHEe Ha
BBIBOZAX BTOPUYHON OOMOTKH IIPH XOJOCTOM XOlI¢ M HOMHHAJIEHOM
NEpBUYHOM HampspkeHnH. [lpm Harpy3ke BTOPHYHOE HampsDKEHHE
CHIDKAeTCs U3-3a IMOTeph B TpaHChopMaTope.

Hanpumep, ecmu Uy,,p = 400B, To mpu momHON Harpy3ke TpaHchopMmaropa

BropuuHoe Hanpsbkenue U, = 380B 1. k., 20B Tepsiercs B TpancdopmaTope.

4. HoMuHambHBIC TEPBUYHBIC U BTOPHUYHBIC TOKH | o1 M | 4oyp — 3TO TOKHM
BBIYMCIACHHBIE 110 HOMHMHAIBHOW  MOIIHOCTM W  HOMHHAJIBHBIM

HalpsyKECHUAM
— Shom1
IHDMl T )
mom1 Tl
I ,= Suomz
HOM
UHDME'T]’

rae 7] - kg TpaHcdopmaropa Omuska k1,0 M3-3a Manslx IOTEph B

tpancpopmarope. Ilpu onpexeneun TokoB mpuHumaem 77 =1. Jlus

TpéxdasHoro TpaHchopMaTopa B 3HAMECHATEIb J00aBIIsIEM \/§ .

5. Koapdunuent tpanchopmamuu K ompenensercs OTHOUICHHEM YHCIA
BUTKOB ®; U 0, Wi DJIC camounaykiuu E; B mepBUYHONH OOMOTKE M
B3aUMOMHAYKIMH E; BO BropruyHOH

k w, Ey
w; E,

[MpakTnyeckn  kod(pduUUEeHT  TpaHchopManuK  MOJICUYUTHIBAIOT
MpUOIHKEHHO OTHOLICHUEM HAIPSDKEHUS B JIIOOOM PEXIMeE

U[-IDMl — E
U[-IDMZ |1jl

k:

Kosdpdumuent  Tpanchopmammu  MOXKHO  TakKe  ONPEIEITUTH
OTHOIIICHHEM TOKOB
k= I HOM2
I Horl
OnHoda3HbIi MOHMXKAIOUTUH TpaHcdopmarop HOMUHAJIbHOU
MOIITHOCTBIO Sy, = S00B+A CIIyXHT A7 MUTaHUS JTAMIT MECTHOTO OCBELICHHUS

MCTAJUIOPCIKYIINUX CTAHKOB. Homunaneaoe Halps’KEHUe 00MOTOK UHOM] =
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380B; Uymp = 24B. K TpaHChOpMaTopy NpHUCOEIUHEHBI JAECSTH JIAMII
HaKaJIMBaHMI MOITHOCTHIO 40 BT kaxkmas, nx KodQPHUINEHT MOITHOCTH
oS ¢, = 1,0. MaruuTHbIH noTok B MaruuTonposoae @, = 0, 005B6. Yacrora
toka B cetu f = 50T'w. [Torepsimu B TpanchopmaTope npeHedpeyb.
Omnpenenuth: 1) HOMHHAJIBHBIE TOKH B OOMOTKax; 2) ko3dduiment
Harpy3Kku TpaHcopmaropa; 3) TOKM B OOMOTKaxX IpH JeHCTBUTENBHOU
Harpyske; 4) duciia BUTKOB OOMOTKH; 5) ko3ddumment tpancopmarmm; 6)
KII[ tparchopmaTopa nmpu koddpdunuente Harpy3ku Ku =1; 0,8

Anzopumm peuienusn
Ompenensiem:
1. HOMHHAJIBHBLIE TOKM B OOMOTKAX:

I = ;1 =22 = 1,324 Ipn = ;2 =22 =204

2. xod3¢¢unueHT Harpy3Ku TpanchopmaTopa

I P _ 10- 40 o8

B Suow tCOS@.. 500-10

3. TOKH B 0OOMOTKaxX IIpU JCHCTBUTEIHHON HATPy3Ke

Iy =k, I = 0.8-1,32 = 1,06A

I, =k, I.,=08"20,8=16,6A

Ipu xonocrom xone Ey & Uy E, # Uy, TO3TOMYy — 4HCHA

BUTKOB OOMOTOK HaxoJuM 13 (hOPMYJIBI:

E=444f w- @,
TOoraa
E, 380

4,44-f- @, 4,44 500,005 BHTKOB

ay

E, 24

= = = 22 ENTKa
4,44-f-®,,  4,44-50:0,005

s

k03¢ ¢unneHT Tpanchopmannu

P B w30
T E, wy, 22 7
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KoHTpoabHBIe BONIPOCHI:
- Kak yctpoen ogaodaszusIit TpanchopmaTtop?
- Or uero 3aBucar 3/{C o6MoTok Tpanchopmaropa?
- Uro Ha3pIBaeTcs KOA(pPHUIHEHTOM TpaHchHopMarm?
- Kax onpenenuts k.1.1. TpaachopmaTtopa’?

®opMma npejacTaBIeHNs pe3yJIbTarTa:

CBOCBPCMCHHO U NPABUJIBHO BBITIOJTHCHHBIC pacqéTm, 3aluTa U OTBCTHI
Ha BOIIPOCHL
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Tema 2.2 DiekTpHyecKkne MAIIHHBI IEPEMEHHOT0 TOKA
IpakTuyeckoe 3ansaTHe Ne 9.
Pacyér napameTpoB AaCHHXPOHHOI'0 3JIEKTPOJABUIaTe/Isl

®DopmMupyemMble KOMIETEHIHH:

I[IK 2.2-OpraHu3oBbIBaTh M BHITONHATE CTPOUTEIHHO-MOHTAKHBIE,
PEMOHTHBIE ¥ PAOOTHI 110 PEKOHCTPYKLUH CTPOUTEIBHBIX 00BEKTOB

IMIK 4.3-BbInoyHATE MEpONpUSITUS 10 TEXHHYECKOW JKCILTyaTaluu
KOHCTPYKLMI U MH)XEHEPHOT0 000py10BaHUS

Ieas padoThI: HAayuyUTHCA OMNPEAETISATH NapaMeTpbl ACHUHXPOHHOIO
JIBUTATENs

BeinoJsinus padory, Bel Oyaere:

YMETb:

- OIpEeAeisATh HOMUHAJIBHBIE M pAcuéTHBIC IapaMeTphl ABUTATEIS
MEPEMEHHOTO TOKA;

MOJTE30BATHCS CIIPABOYHON JINTEPATYPOH.

MaTepI/Ia.m,Hoe o0ecmeveHue:
- METOANYCCKUE YKa3aHus, CIPAaBOYHUKH, MHAUBUAYAJIbHBIC 3aIaHUA

3aganne:

1 3anmcaTh HOMUHAJIbHBIE TapaMeTpbl JBUTATENS IO €ro THIY
(HomMuHanmBHY!O  MOMIHOCTH,  KIIJI,  KpaTHOCTP  MYyCKOBOTO  TOKa,
MePErpy309HYI0 CIIOCOOHOCTE. K03 (PHUITMEHT MOIITHOCTH.

2.0mpeieuTh  HOMHHAJIBHBIH W IIYCKOBOH  TOK, MOIIHOCTD,
MOTPeOIIIEMYIO U3 CETH; HOMUHAJBHBIN, MAKCHMAITBHBIA U ITyCKOBOW MOMEHT,
MOTEPU MOIIHOCTH; CKOJIbKEHUE.

Kpatkne Teopernueckue cBeIeHHs:

Jst penienus 3aaun HEOOXOIMMO 3HATh 3aBUCHUMOCTBH MEXKIY
4aCcTOTOM BpallleHUsI MArHUTHOTO TIOJIs cTaTopa (CHHXPOHHAS 9acTOTa
BpalleHus) N; ¥ 4aCTOTOH BpallleHusi MAaTHUTHOTO TIOJIsE POTOpa ABUraTess Ny.

Yacrora BpalieH!s] MArHUTHOTO TOJIS CTATOpa Ny 3aBUCHUT OT YHCIIA
nap IoJIFOCOB JIBUTATEIs P, Ha KOTOPOE CKOHCTPYHUpOBaHa 0OMOTKA CTaTopa, U
OT 4acTOTHI ToKa Tpexdasnoii cucremsl f: Ny = 60 f/p. Yacrora Toxa B enn
(mpomsitiiennast wacrora) f= 50 T'u. Torna Gpopmysa mpumer Buj
n = 60-50 = 3000 06 | mun.
P p
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U3 dhopmyssl crienyer, 4To npH JTF000H MEXaHUUECKOM Harpy3Ke,
KOTOPYIO MOXKET IIPEOI0JICTh ABUTATEIh, CHHXPOHHAS YacToTa N1 ocTaeTcs
HEM3MEHHOM, TaK KaK 3aBHCHT TOJBKO OT KOHCTPYKIIH OOMOTKH CTaTopa, T. €.
OT ymclia nap noytocoB. Yactorta Bpaiienus Ny cBsi3aHa ¢ 4acTOTON BpallCHUS
N1 XapaKTepUCTUKOI IBUTATEIS, KOTOpask HA3bIBACTCS CKOJIBKEHUEM S
(MmaneHpKas OykBa):

S:M—) n, =n(1-s)

n

Ckonbxenue uMmensiercs: B npezaenax ot 0,01 go 0,06, wnu ot 1 1o
6 %, Bo3pacTas ¢ yBeJIMYEHUEM Harpy3ku asuratens. [loatomy yactota
BpallleHUs POTOpa BCErla MEHBIIIE YAaCTOThI BPAIlICHHUSI MArHUTHOTO TOJIS
craropa aeurarens. C pocToM Harpy3Ku JBUTATeIls 4acToTa BpammeHus Ny
HEMHOTO YMEHBIIIAETCS, UTO U MPUBOJIUT K POCTY CKOJIbKeHus S. 13-3a Takoro
HepaBeHcTBa Np<N1 ABHUTATENh HA3BIBACTCS aCHHXPOHHBIM. [l HYX T
MIPOM3BOJICTBA AIEKTPOIABUTATEIN BBITYCKAIOTCS C Pa3HOI KOHCTPYKITHEH
00MOTOK cTaTopa, 4To CO3JaeT pa3HOe YUCIIO Iap MOII0COB P U,
cJeloBaTeNIbHO, pa3Hble 3HAUEHUS 4acTOTHI BpaieHus N;. CiaenyeTr uMeTh B
BHUJLy, YTO TIPH U3MEHEHHH YHCIIa IIap MOJIIOCOB P 4acToTa BpareHus N1
HU3MEHSIETCS CKauK000pas3Ho.

Tab6nuia 113HavyeHUs] CHHXPOHHOMN Y4acTOTBI CTAaTOpa

p 1 2 3 4 5 6

Ny,
00/MuUH

3000 1500 1000 750 600 500

B tabnuue 1 npuBeneHs! 3HaueHUs N1, COOTBETCTBYIONINE YHCIAM
nap HOJIIOCOB P, ONpeAesieMbIM KOHCTPYKIMEH OOMOTKH CTaTopa.

Crenyet UMeTh B BUJLY, YTO CHHXPOHHYIO YaCTOTY BpalleHUs
JIBUTATEJIsi MO>KHO ONIPE/IENUTh U Oe3 BEIYMCIICHUS, a 3Hasl TOJIBKO 4acTOTy
BpameHus potopa Ny, KoTopas 1Mo Benu4yrHe O67M3Ka K Her. Ecim, Hanpumep,
N,=2930 06/MUH. TO OnIKaiIas U3 YKa3aHHOTO psijia CHHXPOHHBIX 4acTOT
BpaIeHUS MOXKET OBITh TOJMBKO Ny = 3000 06/MuH wimu u1st N, = 490 06/MuH
CHHXPOHHAs 4acToTa BpamieHus asurarens oyner Ny = 500 o6/MuH U T. 1.

[o ymcny MOMIOCOB ABUraTENsl MOXKHO ONIPEJETUTh CHHXPOHHYIO
4acToTy BpaueHus N;. Ecioy, HampuMep, 4ucIo NOIIOCOB MIECTb, TO YHCIO Map
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TOJIIOCOB B IBa paza MeHsbIe, T. €. P =3. [To dopmyne mis Ny Halinem ee
BenmmauHy Ny = 3000/p, HO

p =3, roraa n;=3000/3 = 1000 06/mMuH.

PaszbepeM HeCKOIBKO GOPMYII, KOTOPHIC HYKHO MPUMEHSTH IPH
pelleHUH 3a7a4.

1. MomeHT Bpamienus M,, onpenenseTcs mo hopmyie

M :9,55P2/n2,

rae P, — mosie3Has MOIHOCTH Ha BaJy IBUTATEIS; KBT

N,- 9acToTa BpalleHHss MAarHUTHOTO TMOJIsl pOTOpa, 00/MHUH.

[Ipu HOMHUHATEHOM PEXHME OCHOBHBIC MTAPAMETPBI 0003HAUAIOTCS:
MHOM ’ PHOM = PZHOM ’ nHOM =N 2HOM *

2. [None3Hast MOIITHOCTH HAa BaITy JBUTATEIS

Py,= \/§ Uy .-l -cosp

rae Uy, | — nuHeliHpIe 3HAUCHNS HATIPSDKEHIS U TOKA;
n — KIIJ nBuratesns B OTHOCUTENbHBIX EAUHHULIAX;

COS (¢ — K03(h(HUIIMECHT MOIITHOCTH IBUTATEIIS.

| P,
U3 atoit popmynsr 17 = \/—
3-U,-n-cosp
P P
2. KIIJl geurarens 77:_2_)1)1 :_2,
P, n

rzie P;— akTHBHAs MOILTHOCTB, ITOTpeOIsieMast JBUTaTeJIeM U3 CEeTH,
KOTOPYIO MOXKHO TaKXe OIPEeTIUTh 1o (hopmylie

P,= \/é Uﬂ Ij]COS([J

opsinok BbINOJIHEHUS PadOTHI

1. Texymuit KOHTPOJIb — TECTOBBII KOHTPOJIb IO TEME

2. Perenue 3amaun

ACUHXpOHHBIN JBUTAaTelbh HMMEET CIEAYIONINE TEeXHUUECKUE
JIaHHBIE A7 PaOOThl B HOMUHAIBHOM PEKUME:

Pouon = 3 KBT

U;=380B

Nopon = 2880 00/MuH

Nuon = 0.85

cos ¢ = 0.88

Yucno moiocoB 2p =2

OnpeaenuTh: 1) HOMHHAIHLHOE CKOJNBKEHUE Syoy 2) MOIIHOCTD
P uow » TIOTPEOIIIEMYIO IBUIATENIEM U3 CETH; 3) HOMUHAIBHBIN TOK |0y ; 4)
HOMUHAJIbHBI MOMEHT BpalieHus: Moy
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Pemenmne.
YToObI HAUTH Syoy HYKHO 3HaTh N1 1 N 240y . [TOaTOMY NIpEBapUTENHEHO
OTIpeNieNINM CHHXPOHHYIO 4acTOTy BpameHus Nimpu N opey = 2880 06/MuH.
Bbmwkaiimas cuaxponHas 4actora BpameHus Np = 3000 o6/muH. Takol xe
PE3yJIBTAT MOTYIHNM, €CIIM BOCTIONb3yeMces hopmMytoi ms Ng.
1.Ywucno momocoB 2. CieoBaTeIbHO, YHCIIO Tap MOMI0COB p =1.

ny = 3000/p=3000/1 = 3000 06/mMuu
2. Beraucnmm 3Hau€HHE HOMUHAIBHOTO CKOJTBKEHUS

. (n,—n,,.) (3000-2800) 120
o n 3000 3000
Snon= 4 %
3. 3Has MomHOCTh Ha Bary P 5, 1 KIIJI aBurarens Myoy, Halinem
MotHOCTB P 0y, KOTOPYIO MTOTPEOISIECT ABUTATEIh U3 CETH MIPU HOMUHAIIHHOM

Harpyske:

PZHOM PZHOM 3
Moow = —>P,, . = =——=3,35«Bm
1rom ) 77M7M 0'85

4. HoMuHanbHbIH TOK | 140y, HOTPEONSEMBII IBUTATENEM U3 CETH,
OTIpeNIeNINM, UCTIOB3Ys (OPMYITY AJIS TOKa

=0,4 wwm

P 3.10°

2Hom

l, =

5. Haiinem 3HaueHue HOMUHAIBHOIO MOMEHTa Moy, KOTOPBIH
pa3BUBacT ABHUTATEIh IIPH CBOCH padoTe:

9550- P .
M, = 200n_ 9550-3
; n 2880

2Hom

=994H - m

®dopma npecTaBIeHNs pPe3yJibTaTa:
CBOCBPEMEHHO U MTPABHJIBHO BBIMOJIHEHHBIE PACUETHI,
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Tema 2.3 DiekTpHyecKre MAIIHHBI MOCTOSTHHOTO TOKA
IpakTuyeckoe 3ansaTue Ne 10- Nell
Pacuyér napameTpoB reseparopa (aBurareJist)
NMOCTOSIHHOTO TOKA

®opMupyemMble KOMIETEHIMH:

IIK2.2-Opranu3oBsiBaTh ¥ BBHIIONHATH CTPOUTEIHHO-MOHTaKHBIE,
PEMOHTHBIE ¥ Pa0OTHI 110 PEKOHCTPYKIIUHU CTPOUTEIBHBIX 00BEKTOB

I1K4.3-BbInoAHATE MEpOnpuUATHs IO TEXHUYECKOM H3KCITyaTaluu
KOHCTPYKLMI U MH)XEHEPHOT0 000py10BaHUS

Ieas pabdoTbl: HayuyuThCs  ONpENeNaTh IapaMeTphl  MalluH
MIOCTOSTHHOTO TOKa

Beinosinus padory, Bel Oyaere:

YMETb:

- ONpenensiTb HOMHHANBHBIE M PAcU€THBIE MapaMeTpbl MallnH
MOCTOSIHHOTO TOKa.

MaTepPlaJﬂ»HOE o0ecmeveHue:
- METOANYCCKUE YKa3aHus, MHANBUAYAJIbHbBIC 3a1aHUA

3aganne:
1..Onpenenuts TOKM B OOMOTKax, IMOJE3HY0 MoIHOCT, IJIC
reseparopa

KpaTkue TeopeTuueckue cBeeHus

Jast perrennst 3a1a4 HEOOX0AMMO 3HATh YCTPOHCTBO, IPUHIIHIT
JISWCTBHUS TEHEPATOPOB M AIBUTATENEi MOCTOSIHHOTO TOKA € TapalIeIbHBIM
BO30yXKIeHHEM, (POPMYJIBI, OTIPEISISIONINE TApaMETPhl TAKNX MAIIHH.
HUcnone3ys pucysku 10, 11 , pazdbepeM 0CHOBHBIE (POPMYIIBI, HEOOXOTUMBIE
JUISL pellieHus 3a1ad.

JIBuraresnn ¢ mapauienpHeIM Bo30yKaenneM (puc. 11).

1. IlpotuBo3/1C, HaBogMMAasi B OOMOTKE SIKOPSI
E=U-I,R, >U=E+I,R,,

rae U — HanpspbKkeHne HCTOYHHKA DIIEKTPHYECKON YHEPTHH,
MUTaoNIero 0OMOTKY sikopsi, B;

|7 — Tok stKOpS, A;
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R — conporuBinenne 0OMOTKH sIKOpsi., OM

2. Tox Harpy3ku | = |ﬂ + |B

U
3. Tok BO30yKIEHHS l, =—.

RB
rae Rp — compotuBnenne 00MoTkH Bo30yxaeHus, OM.

U-E
4. Tok sikopst | ;, = ——
R;z

5. MOH.[HOCTL, HOTpe6J'I$IeMa$I JABHUTATCJIIEM OT HICTOYHHKA

BHGKTpH‘IGCKOﬁ OHEPrun Pl = U . I

6. ITone3Hyro MOIIHOCTh P, Ha BaJly JBUraTels ONPEICIAIOT U3

P
¢dopmynet KITI 17 = Fz - P2 =n- P1
1

9,55 P,
7. MOMEHT BpallleHUs ABUTATENS M=—=
n

rie N —4yacTtoTa BpalllCHUs SIKOPs.

JIBurarens MOCTOSTHHOTO TOKA C MapalljieIbHbIM BO30YKIEHUEM
MoJIKIItoUeH K ceTH ¢ Hanpspkenuem U =220 B ( puc. 11). [Tone3nas
MOIIHOCTH Ha Bany P, = 10xBT, yactora Bpamenus sikops n = 2400 06/mMuH,
KITH nBurarens m = 80 %.

OmnpenenuTs: 1) Bpamarouwii MOMEHT M, KOTOpBIN pa3BUBAcT
JIBUTATEIh; 2) MOABECHHYIO MOIIHOCTE Py; 3) Tok |, moTpebiseMsrii nBu-
rateneM ©W3 ceTtd; 4) CyMMapHbBIC TOTEPH MOIIHOCTH B JABHTATeNe Y P.

Pewenue.

OmnpenensemM:1.MOMEHT BpalleHNs, KOTOPBI pa3BUBACT
JIBUTATEIb TIPU TAHHON MOIIHOCTH HA BaJly U YaCTOTE BPAIICHUS

955.P, 955-10

M =39,719 H - m
n 2400
2. MOIIIHOCTD, HOTpe6J'IHeMyIO JABUIaTCJIEM U3 CCTU
P, P
n=-2->PR :—2:£:12,51<Bm
P, n 08

3. TOK, l'[OTpe6J'[$ICMBII\/’I JABHUTaTCJIEM U3 CECTU
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P
P =U-I —>I=—1:M:45,45A
U 220

4. cyMMapHYyIO MOIIIHOCTb NOTEPb

> P=P-P,=125-10=25«Bm

T'eneparop ¢ nmapajuieabHbIM Bo30yKaeHueM (puc 10).

1. BAC, HaBogMMAs B OOMOTKE SIKOPS,
E=U+I4Ry—U=E - I4Ry,
rae U — HanpsbkeHue Ha 3aKuMax reHepaTtopa, B;
| 4— TOK siKOpA, A;
Rg— comporusienne 0OMOTKH KOps, OM.
2Toku:
sxops g = (E-U)/ Ry
Bo30yx)menns lg=U/Rg
rae Rg — compoTuBiiecHHEe 0OMOTKH BO30YxaeHuUs. OM;

Harpysku | = Ig— Ip.
3. Ilone3Hass MOILIHOCTb, OTHaBaeMas I'€HEPaTOPOM:
P, = UIL.

4. MomHocTs Pj, 3aTpadeHHas IEpBUYHBIM JBUTATENIEM Ha
BpallleHue KOs reHeparopa (moTpediseMas reHepaTopoM
MOIIIHOCTH), onpeaensercs u3 hopmynsl KITJI renepatopa

n= Pz/P1—>P1 = Pz/T]

ﬂd ”J
SNV SNV
Jémomxa Jdmomxa

doo8ymwdenun Bo3bymdenun
I
f}'a Ufemny f 4 Iy Wemny
— - — ﬂ ‘E
: Iz o 4 7
i 1
Jro— o U O=
— /fcmfvﬂux numarnua
Puc. 10 | Puc. 1 !

44



Ilopsinox BeINOJHEHNS PAGOTHI

1.Texymmii KOHTPOJIb -TECTOBBI KOHTPOJIb O Teme 2.3..

2. Pemenue 3amaun

I'eHepaTop MOCTOSTHHOTO TOKA C MapaulesIbHBIM BO30Y K A€HHEM
(cMm. puc.10) umeromuii conpoTuBiicHHe 00MOTKH sikops R; = 0,1 OMm u
compoTHBIIeHHE 0OMOTKH Bo30yx)neHmst Rg = 60 OM, HarpyxeH BHEIITHAM
comporusieHneM R =4 Om. Hanpsokerne Ha 3axuMax mamumasl U = 220 B.

Omnpenenuts: 1) Toxu Harpy3ku |, B 0OMoTKe BO30OYXaeHus lg u

B oOMmoTke sikops 14 ;2) DJ1C reneparopa E; 3) monesnyro MmormuoCTh Py,
pacxoayeMylo Ha Harpyske.
Pemenne. Ompenensem:

1. Tok BO BHemHe# nemu | = UE = @ =55A
2. ToK B 0OMOTKe Bo3Oyxaenus |, = i = @ = 3,384
R, 65

3. TOK B OOMOTKE SIKOPSI |;17 =1+ |B =55+3,38=58,384
4. OJIC reneparopa
E=U+1,R, =220+58,38-01=225848

5. MOJIE3HY0 MOILIHOCTh

P, =U -1 =220-55=121008m =121xBm

®dopma npeAcTaBIeHUs Pe3yJbTaTa:
CBOEBPEMEHHO U IIPaBHJILHO BBINOJHEHHbBIE PACUETHI,
T epeHIIIPOBaHHBIH 3aU€T (TECTHPOBAHHE)
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Tema 2.5. Ocnogwl 21exmponpueooa

Ilpakmuueckoe 3auamue Ne 12
«Buibop mownocmu rnekmpoosuzamensn

®opMupyemMble KOMIETEHIMH:

IIK 2.1- OpraHu30BBIBaTh U BHITIONHATH MTOJATOTOBUTEIBHBIC PA0OTHI HA
CTPOUTENILHOM MIIOIaIKe

IIK2.2-Opranu3oBbiBaTh U BBINOJHITH  CTPOUTEIbHO-MOHTAXHEIE,
PEMOHTHBIC U PAOOTHI 0 PEKOHCTPYKIIUH CTPOUTEIBHBIX 00BEKTOB

IIK4.3-BpInonHATE MEpONpUATUS TI0 TEXHUYECKOW OJKCIUTyaTaluu
KOHCTPYKIWH 1 HH)KEHEPHOTO 000pYIOBaHUSL

He.]]b paﬁon: HAYy4IUTHCA BLI6I/IpaTB MOIITHOCTH ABUTATCIIA B
3aBUCHUMOCTH OT pCIKUMaA pa6OTBI

Boinosnus padorty, Bbl Oyaere:

YMETE!:

- BBIOMPATh MOIIHOCTh JIBUTATEIIS;

- paboTaTh CO CPaBOYHON JIUTEPATYPOH.

MarepuanbHoe o0ecnieyenue:

METOJIMYECKUE YKa3aHWs, CIpPaBOYHAs JIUTEPATypa, MHIWBUIYyaJbHbIC
3aaHHs

3ananue:

1.PaccunTaTh S3KBUBAIICHTHYIO MOIIIHOCTE JIBHTATEIS.

2.Br16path 1o TabnmIle CTaHAAPTHEIA JBUTATEIh.

Kparkue Teopernyeckue cBeieHUs

Pexxum  paboThl  dneKTpompuBOJa  OmpesenseT TpeboBaHUS K
CTaTUYECKUM U AMHAMHUYECKUM CBOMCTBaM JBuratens. CTaTtnyeckue CBOWCTBA
OTIPENeNAIOTCS BEIUYMHOW MOMEHTa CONPOTHUBICHUS pabodell MaIlnHEI,
TpeOyeMoi 4acTOTOH BpamieHHsI, HEOOXOAMMOCTBIO PEryIHPOBAHUS YaCTOTHI
BPAIICHAUS U €TO IHUAIa30HOM, BO3MOKHOCTBIO KPAaTKOBPEMEHHBIX HEpErpy30K
U T.I. JIUHaMUYECKUE CBOWCTBA ONpPENEISAIOTCS IMOKa3aTeNIMU HNEPEXOAHBIX
PEXUMOB: 4acTOTOM ITycka, peBepca U TopMoxkeHus. Hanpumep, mpu 4acTsIx
IyCKaxX, TOPMOKEHUH MJIM peBepce TPEOYIOTCs IBUraTeNy ¢ MaJlbiIM MOMEHTOM
MHEPLUH POTOpa (SIKOpS).

Bospiioe 3HaueHne mpu BHIOOpE JBUTATENs] MMEIOT 9KOHOMHUYECKHE

TpeboBaHus: crommocTh asuratens, ero KIIJ u xoaddummeHt moirHOCTH,
Macca ¥ rabapuThl, pacXobl Ha 3KCIDTyaTalluio ¥ PEMOHT.
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Bri0op nBurarens BeaETcs HA OCHOBAHUM TEXHHUUYECKMX TPeOOBaHHMH K
SJIEKTPOIABUraTEIIO: PACYETHON MOIIMHOCTH, TpeOyeMOl YacTOTHI BpallleHUs,
pexxnma paboThl, ZJOMYCTUMBIX 3HAUEHUI BO3ICHCTBUS BHEITHEH TEMITEPaTyPhI
¥ BIQXHOCTH, BHODPAIIMOHHBIX M yJapHBIX BO3JICHCTBHH, KINMATHYCCKHX
(hakTOpOB, MecCTa pa3MEIICHHsA [BUTaTeNs IPH SKCIUTyaTalud U APYTHX
BO3MOYKHBIX (hPaKTOPOB.

Bei0op aBuratenst BBINOJHSAIOT IO TaONMIIAM OCHOBHBIX TEXHHYECKHX
JIAaHHBIX BBIOPaHHOW cepuH, NMpHBEAEHHbIE B cnpaBo4yHOW nurepatype Ilo
YKa3aHHBIM TaOJHIaM U3 psijia TUIOPa3MEpOB ABHraTelied NMPUHATONH Cepuu
BBIOMPAIOT THUIIOpa3Mep JABUTATENsl Omkaliiedl OoJibledl HOMHMHAJIBHOM
MOIITHOCTH IO OTHOUICHHIO K PAaCCUUTAHHOMY 3HAUEHHIO, YYMUTHIBAIOLIEMY
PEeXKHUM paboThI IIEKTPONPUBOAA.

3aBplnieHHE TpeOyeMoil MOIMHOCTH BeAET K  YXYIUICHHIO  €ro
sHepretndeckux mokazateneit (KIIJ u xosddummenrta momrHOCTH) M, Kak
CIEACTBHE, K YBEIMUYEHHWIO HEMPOU3BOAUTENBHBIX IOTEPh JHEPIUU U
YIOPOKaHUIO  DKCILTyaTalMu JABWrarens. Ilpm sToM Takke BO3pacTaroT
KaIllUTaJIbHbIE 3aTPATHI.

Ipu 3aHwKeHNN TpeOyeMol MOIIHOCTH OyJEeT MPOMCXOANUTH YPE3MEPHOE
€ro IeperpeBaHue M NPEKICBPEMEHHBIM  BBIXOJ U3 CTPOS, OCTaHOBKA
pabodero MexaHU3Ma, JONOJHHUTENILHBIE PACXOJbl HA PEMOHT WIH 3aMeHy
JIBUTATEJIS

Jiis obecnieucHus HaAEKHOM pabOTHI JBUraTesl HEOOXOAUMO, YTOOBI €ro
neperpy3o4Has CrocoOHOCTh M HauyallbHash BEJIMYMHA ITyCKOBOIO MOMEHTA
BBIOpPAaHHOT'O THIIOpa3Mepa JBUTATeNsl COOTBETCTBOBAJA IPEAbSBISIEMBIM
TpeOOBaHUSIM

Pacuér BbmoONHAIOT JMOO METOAOM CpEIHMX MOTEephb, JHOO METOIOM
SKBUBAJICHTHBIX BEJTMYUH (MOITHOCTH, MOMEHTA WJIH TOKa). Pacuér Tpedyemoit
MOIIHOCTH METOJOM JSKBHUBAJIEHTHBIX BEIMYUH MEHEe TPYHOEMOK IO
CPaBHEHHIO C METOIOM CPEIHHUX MOTEPh U MEHEE TOUEH.

Paccunrare u BBIOpaTh ABHUTATENbH JUII MEXAaHHU3MOB, pabOTAOUNIMX C
MOCTOSIHHOM HAarpy3Kol He BBI3bIBaeT 0ocoObIX 3arpynHeHuil. [lo karamory
crnemyeT noxoOpaTh ABUraTelb, HOMUHAJIBHAS MOIIHOCTh KOTOporo PH paBHa
WA HECKOJIBKO OonpIie pacu€THoOI IToTpebuyro MOIIHOCTh
MIPOM3BOJICTBEHHOTO MEXaHN3Ma YCTaHABIMBAIOT AKCIIEPUMEHTAIBHO HIIN
pacuérom.

PacuérHyro MOLTHOCTb ABUraTels MpU JIUTEIBHOM NEPEMEHHOM pPEXHMeE
paboTBl ONpPENeNsIoT NpH HAJIWYMK HArpy304HOW JMarpamMmbl, KOTOpas
XapakTepu3yeT U3MEHEHUE Harpy3KU B 3aBUCUMOCTHU OT BPEMEHH.

PacuétHyro MoOIIHOCTH JABUTaTeNs MpPHU JUIMTEIBHOM HEPEMEHHOM
pexxuMe pabOoThl ONpENeNsioT NPH HaIMYUM Harpy304HOH JHarpaMmbl,
KOTOpas XapaKTEepHU3yeT U3MEHEHUE HAarpy3kd B 3aBHCUMOCTH OT BpPEMEHH.
MoOITHOCTh ABHTATENsT MOXKHO OIPENEeTUTh METOJIOM SKBHBAJCHTHOTO TOKa,
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SKBUBAJICHTHOTO MOMEHTa, OJKBUBAJICHTHON MOIIMHOCTH.. IO PAacCUETHBIM
thopmymam:

DKBUBAJIIEHTHBINH TOK

|. z z z z
J HntBo+ B+ Qe

loks.=
KB £ttt bty

DKBUBAJICHTHEIA MOMEHT

x!' MIt,+ MEr,+ MIrg++M3it,

M. =
oKe tyttgtrgtat ty

DKBHUBAJICHTHAS MOIITHOCTD

x!' Ple,+ Bie, + Fle +--+ Bl

PokB.=
ty g ttgtat ty

Iopsinok BhINOJIHEHUS PpadOThHI:
1.Paccuutath TpeOyeMylo MOIIHOCTb M BHIOPATh ABUIATEIb IS
OII rmaBHOTO ABM)KEHHUS TOKAPHOTO CTaHKA (BpallleHUe MITTUHACTS) .
IMTuratomiast cetb — Tpéxda3Hbli TepeMeHHBIN TOK gacToToH 501,
HanpsokeHue 380B., yactora BpalieHus B pekuMe HOMUHAIBHOW Harpy3KH
1460 06/m mun. Py =14kBr; P, = 12kBT; P35 - 10kBT; P4, =17kBT;
Ps=7kBrT. t; =6c¢; t, =6¢; tz=4c; t; =4c;
2.0mpenensieM 3KBUBAIEHTHYIO MOIIHOCTb JBHUIaTels 110 (hopMyIIe.
3.Ilo Tabnume TEXHWYECKHX: IAHHBIX BHIOMpaeM JBUraTenb C
Ommkaiireli OonpIleld HOMHWHANBHOH MOIIMHOCTBIO 15 KBT, THmopasmepa
4A160M4V3.

(I)opMa NpeacTaBJeHUd pe3yjabTaTta:
CBOEBpEMeHHO 1 MpaBUJIbHO BBIITOJIHCHHBIC paC‘IéTLI
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Tema 2.5. Ocnogwl 21exkmponpueooa

Ilpakmuueckoe 3anamue No 13
«Buvibop annapamypuel ynpasnenus u 3auqumor»

®opMupyemMble KOMIETEHIMH:

T1K2.1- Opranu30BBIBaTh U BBHIIOIHATH MOJTOTOBUTEIbHEIC PAOOTHI HA
CTPOUTENILHOM MIIOIaIKe

IIK2.2-Opranu3oBbiBaTh U BBINOJHITH  CTPOUTEIbHO-MOHTAXHEIE,
PEMOHTHBIC U PAOOTHI 0 PEKOHCTPYKIHH CTPOUTEIEHBIX 00BEKTOB

IIK4.3-BpInonHATE MEpONpUATUS TI0 TEXHUYECKOW OJKCIUTyaTaluu
KOHCTPYKIUH U HH)KEHEPHOTO 000PYAOBaHUL

ess padoThI: HAYIUTHCA BEIOMPATH anmapaThl YIPaBICHUSA U
3aIUTH U

Boinosnus padorty, Bbl Oyaere:

YMETE!:

- BBIOMPATH anmnaparypy ynpaBlIeHHs U 3aIlUThI

MarepuanbHoe o0ecnieyenue:

METOJIMYEeCKUE YKa3aHWs, CIPaBOYHAs JIUTEpaTypa, MHIWBUIYyaJbHbIC
3aJaHus

3ananue:

1.PaccunTaTh HOMHUHAJIBHBIA TOK JIBATATEIIA.

2.Br1OpaTh aBTOMATHYECKHUH BEIKIIOYATENb, IPEIOXPAHUTENb.

KpaTkue TeopeTuueckue cBeeHus

K 3amuTHOM anmaparype OTHOCATCS aBTOMAaTHYECKUE BBIKIIIOYATEIIH,
TEIJIOBOE pelie, MPeI0XPaHUTEIH.

ABTOMAaTHYECKUH BBIKIIOUATENN IPEAHA3HAUEH AT KOMMYTaIH
UIEKTPUYECKHX [EMeil U 3aIIUTHI OT KOPOTKOTO 3aMBIKAHHS U TIEPETPY30K.
OCHOBHBIM 3JIEMEHTOM SIBIISIETCSL PACIENUTENb (TEIIOBOM HITH
AIIEKTPOMATHUTHBIN).

IIpenoxpanutens npegHasHau€H Ul 3alIUTEL OT KOPOTKOIO
3aMblkaHusl. OCHOBHBIM 2JIEMEHTOM SIBJISI€TCSI I1aBKasl BCTaBKa,
U3rOTaBJIMBaeMasl U3 JIETKOMIABKOTO MaTepHana.

TennoBoe pene npeaHa3HAUEHO AJIS 3alUTHI OT MEPETPY30K TEIIOBBIX
OCHOBHBIM 3JIEMEHTOM SIBJISIETCS] OMMEeTaJuINUecKas IUIaCTHHA.

YcnoBust BeIOOpa MIIaBKOH BCTABKH MTPEAOXPAHUTEIIS:

| >

BeT = Ip
rae | p — PAaCUETHBIN TOK ABUTATENS.
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[Tpu BBIOOpE MIIABKOW BCTAaBKU HEOOXOJUMO yUUTHIBAThH
KPAaTKOBPEMEHHBIE TIEPETPY3KH, KOTOPHIE CBSI3aHBI C ITyCKOBBIMH TOKaMHU
3IEKTPONPUEMHHIKOB. J{JIs1 5TOT0 HEOOXOIUMO YIHUTHIBAaTh KO(HUIMEHT ,
KOTOPBIH 3aBUCUT OT YCIIOBUM ITycKa.

IIpuruMaem [u1st IErKUX yCJIOBUM mycka o + 2,5; IUIsl TKENBIX
ycnmoBusax mycka — 2,0. [Ipu BeiOope aBTOMAaTHIeCKOTO BBIKITIOYATEIS
HEOOXOINMO YUUTHIBATH KOJIMYECTBO JBUIATENICH B MEXaHU3MAX.

Iopsinok BeINMOJIHEHHS] PA0OTHI:
1.BeimucaTh U3 TaOIMIBI IO €r0 3aJaHHON MapKe HOMHHAJIbHBIE
napaMeTpsl ABUTATEIS — COS Quov; Muow 5 | of Lhon
2.0mpenenseM HOMUHAIBHBIN pacuéTHBINA TOK
IHOM =P HOM/ \/3UHOM cos Puom Muom
3.Beibupaem 1o tabnuiie aBTOMATHYECKHI BBIKIIIOYATENh CEPUU
BA -51 -25 (4. ; lup. ) mo yenmoBmio : Iy o > lyow, lup =1,25040
4.BribupaeM npeqoXpaHuTENb
- MyCKOBOM TOK ABUTaTeNs onpenensieM o Gopmyne |, =k |,y e
K — KpaTHOCTB ITyCKOBOT'O TOKa (OmpeesisieM Mo Tabiuie)
5.0npenenseM pacdETHBIA TOK IUIABKOM BCTaBKU IPEAOXPaHUTEINS
IB=1,/a npunumaem o = 1,6-2,0
6.BriOoupaeM 1o TabnuIle MIABKYIO0 BCTABKY MPEIOXPAHUTEIS 11O
YCJOBHIO: |y raen = 1y

(I)opMa NnpeacraBjJdeHUud pe3yjabTarta:
CBOCBpCMeHHO 1 MPaBUJIbHO BBIITOJIHCHHBIC paC‘léTBI
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IIpakTnueckoe 3ansaTue Ne 14.
«YUTeHne 3JeKTPHYECKHUX CXeM YIpPaBJIeHUD)

®opMupyemMble KOMIETEHIMH:

[1K?2.1- Opranu30oBEIBaTh U BRIIOIHATE OATOTOBUTEIBHEIE PAaOOTH Ha
CTPOUTENILHOM IIIOIAIKE

[IK2.2-Opranu3oBelBaTh ¥  BBIIONHATH CTPOUTEIHHO-MOHTAKHBIE,
PEMOHTHBIE ¥ Pa0OTHI 110 PEKOHCTPYKIIMU CTPOUTEIBHBIX OO BEKTOB

[1K4.3-BBINOJHAT MEpONPHATHS IO TEXHUYECKOH OJKCIUTyaTaluu
KOHCTPYKLMI U MH)XEHEPHOT0 000py10BaHUS

Ile.m, paﬁon: N3Yy4YCHUEC CXCMbI HEPEBCPCUBHOI'O YIIPABJICHUA
ACUHXPOHHOI'O ABUTATCIISI € KOPOTKO3aAMKHYTBIM POTOPOM.

BeinoJsinus padory, Bel Oynere:

YMETb:

- YHUTATh JJICKTPHUUECKHE CXEMBI YIPABICHUS IBUTATEIIIMH
MEPEMEHHOTO TOKA.

MaTepI/IaJ'IBHOG o0ecmeveHue:
METOANYCCKUE YKa3zaHUs, CXCMbI

3apanne:
H3Yy4UTHh PabOTy MPUHIUIIHATBHON CXEMBI YIIPaBICHHS
ACHMHXPOHHBIM JBHUTaTeNieM (HEPEBEPCHBHOTO W PEBEPCHBHOTO)

Kpatkne Teopernueckune cBeIeHus:

B cxemax peneifHO-KOHTaKTOPHOTO YIPaBICHHS CIEIyeT pa3invaTh
CHJIOBBIE LIeMY, NHTAIONIME OJICKTPOJBUraTelM, W LENH YIpaBJICHUS,
NHTAIOMIHMECST OO HENOCPEACTBEHHO OT CeTH, JMOO 4Yepe3 MOHIKAFOLINH
TpaHchopMaTop B IeIsIX 0e30MacHOCTH.

CymiecTBYIOT JBa MPUHIMITHANIBHO PA3IUYHBIX CIIOCO0a HayepTaHUS
CXeM aBTOMAaTHU3MPOBAHHOTO OJIEKTPOIPHBOJA — CBEPHYTHIE CXEMbl H
pa3BepHyThble. B CBEpHYTHIX cXemMax BCE allaparbl U Y3JIbl, BXOJSAIIME B CXEMY,
M300pakaroT Tak, Kak OHU (HAKTHYECKH PACIOJIONKEHbI OTHOCHUTEIBHO JAPYT
apyra. Ha 0aze 3THX cXeM COCTaBISIFOT MOHTaXHBIE CXEMBbl. B pa3BepHYTHIX
cXeMax OJEMEHTHl allapaToB M Y3JIOB PACIOJOKEHBl II0  MPUHLHITY
NPHHA/UIEKHOCTH WX K TeM WIM HWHBIM OTACNbHBIM IHermsiM. CoenrHeHus
OTHENbHBIX  3JIEMEHTOB  BBINOJHSAIOT  TaK, 4YTroObl ObUIa  JOCTUTHYTa
MaKCHUMaJIbHasi HATJAHOCTh IPH YTEHWH CXEM, a YUCIIO IIepecedeHui ObLIo
MHMHUMAJIbHBIM. B pa3BepHYTBHIX cXeMax OT/EIbHbIE 3JIEMEHTHI OTHOTO M TOTO e
arrapara MOTyT BXOAWTH B Pa3HbIC MECIMU CXEMBI. Haan/IMep, KOHTAKThI
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TEIMJIOBBIX peJieé BXOJAAT B LENHU YNPABICHUs, a HarpeBaTEIbHbIE JJIEMEHTEHI
— B CHJIOBBIE IIETIH.

AnmapataMn W y37IaMH CXEM pENEHHO-KOHTAKTOPHOTO YIPaBJICHHS
ABIIIIOTCSA: peJie, KOHTAKTOPBI, YCHUIINTENH, JaTYHKH, CUTHAIBHBIE YCTPOMCTBA,
MyTEeBbIE M KOHEYHBIE BBIKIMIOYaTend. He cnemyeT cmemmBaTh OaT4UK C pelle.
JlaTurk HEmoCpeICTBEHHO BOCIIPUHUMAET BO3JCHCTBHE (DYM3MUECKON BEITHIMHBI
(HampspKeHMsI, JaBICHHS, TEMIIEpaTyphl) H IpeoOpa3yeT 3TO BO3IACHCTBHE B
CUTHAJBI, BBI3bIBaIOIKE paboTy peie. JJaTunkamMu MOTyT OBITh TEpMOIIApBhI,
(oToconpoTuBieHns, TepMHUCTOPbL. CHUrHambl, BbIpaOaTbIBaeMbIe JIaTYHKOM,
OBIBAIOT ONTHYECKHE, IHEBMAaTUYEeCKHEe, MEXaHHUeCKHe M, HaKOHell,
anekTpuueckue. [locrneqaue mMUpoko NPUMEHSIOTCS B aBTOMATHUKE.

Pene ornuuaercss OT nmaTtuMka TeM, 4YTO cpadaThIBaeT IPH CTPOTO
OIIpE/ICJICHHOM 3HAUCHUH BXOAHOW (DPM3MUECKON BENMYMHBI M 3aMBIKACT JIHOO
Pa3MbIKacT HEMOCPECTBEHHO WM KOCBEHHO Ty MM HHYIO Iielb. Pene ObIBaioT
TEMJIOBBIE, MEXaHMYECKUE, ITHEBMATUYECKHE W DIIEKTPHUUYECKUE; TMOCIETHUE
CpabaThIBAIOT OT BO3JCHUCTBHA DIEKTPHUYECKHUX BeNMWYMH. Pene MapKupyoT
IByMst OykBamm: TepBasi OykBa P o3HawaeT pene, a BTopas IOKa3bIBacT €ro
HazHaueHue wiu tun. Hampumep, PM — pene toka, PH — pene namps-
)xeHus, PP — pene momuoctu, PY — ykazarensnoe, PT — tennosoe
nT. O

OCHOBHBIMHU NpUHOHUIAMKW aBTOMaTU3allu YIPaBJICHUA 3JICKTPOIIPHUBO-
JaMH SIBIISIIOTCS: @) ynpaeieHHe B (YHKIMH BPEMEHH, T. €. BBIIOJHEHHE
MOCJICAYIONICH ONepaliy Yepe3 ONMPeICICHHOE BPEMs MOCIIe MPeabIAYIICi; 0)
B (YHKLIUU CKOPOCTH; B) B (YHKIMH TOKa B OOMOTKax JBHUTIaTels; I') B
(yHKIMH TIPOIAEHHOTO MTyTH.

B cxemax ynpaBiieHHS B (YHKIHMH BPEMEHH NPHUMEHSIOT Pa3IN4HbIC
pere BpeMEHH: a) MEXaHWYecKHe, HallpuMep MasTHHKOBBIE, AEHCTBYIOIINE
HE3aBHCHUMO OT 3HA4YCeHHs TOKa B 0OMOTKax asurartens. Cpa0aTeiBaHne TakuX
pere TpOMCXOMUT JIMOO OT MEXaHWYECKOrO BO3JACHCTBUS Ha HHUX IIPH
HepeMEICHNH IKOPsI KOHTAKTopa (PUCTPOSHHBIE), TMOO0 NMPH NMUTAHUN OOMOTKH
COOCTBEHHOT'O JJIEKTPOMArHuTa; 0) DJIEKTPOMAarHUTHBIE, KOTOPBIE MO PsIy
NPUYUH TPEOYIOT B LIENH YIPABJICHUS TOCTOSHHOTO 3HAYEHUS TOKa.

KOHTaKTOpLI SABJIIAKOTCA OJICKTPOMAarHUTHBIMH armaparaMmu JUIA
JHUCTAHIIMOHHOI'O BKJIFOUCHUSA u OTKJIFOYCHUA 3HeKTpO}IBHFaTeHeﬁ u
Mapkupytorcst Oykamu KJI. [Ipy Hanwuuu B cxeMe HECKOJIBKUX KOHTAKTOPOB,
BBITIOJTHSIONINX PA3IMYHbIE OIepalyy, clieBa K OykBeHHOMY obOo3HadeHuio KJI
NPUNKCBHIBAIOT MOPANKOBBIA HoMep. KaTymka koHTakTOpa MOXKET HMETb
OJIMH, /1Ba, TPU M OOJiee KOHTaKTOB, MPUYEM HEKOTOpBIC M3 HUX HaXOIATCS B
CUJIOBBIX LIEMSX, APyTrue — B LEMsAX ynpaBiaeHus. Kaxaplil KOHTaKT moaydyaer
TO k¢ OyKBEHHO-IM(]pPOBOE 0003HAUCHHE, YTO M €ro Karylka. Bce KOHTaKThI
M300pa)kaloT Ha CXEeMaX B TaK Ha3blBAEMOM HOPMAJILHOM  MOJIOXKEHHH,
COOTBETCTBYIOIIIEM  OTCYTCTBHIO TOKa B OOMOTKE WM  OTCYTCTBHIO
MCXaHHYECKOI'0 BOSﬂeﬁCTBHH Ha KOHTAKT.
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[Ipn HEeoOXOAMMOCTH ITycKa U OCTaHOBA JABUraTels M3 HECKOJIBKHX MECT
IyCKOBBIE KHONKM BKJIIOYAOT [ApajUleNlbHO, a KHONKH OCTaHOBa
nocsienioBatenbHO. CHTHAJNBHBIE JTaMIIBI MOTYT BKJIIOYAaThCA Ha 3a)KHTaHHE
win oracanue. Takue JaMnbl 0003Ha4aroT Ha cxemax OykBamu JIC.

Jnst cocTaBIeHNS M YTCHUS Pa3BEPHYTHIX CXEM PENEHHO-KOHTaKTOPHOTO
YIIPaBIEHUA CJIEAYET YCBOWTH OOLIMH MPUHIMI MOCTPOSHHS UX W IPUHSTYIO
MapKHpOBKY. Bce 371eMEHTBI COOTBETCTBYIOIINX AIIIAPATOB U Y3JI0B, BXOISIIINX
B IIENIM YIIPaBJICHHMs, JOJDKHBI 0003HAYaThCS TaK e, KaK COOTBETCTBYIOIIHE
anmnapaTsl WM y3JIbl CUJIOBBIX Lieniell. Eciii B CUI0OBOM IeTTH UMEETCsl HECKOJIBKO
COBEPIIEHHO OJIMHAKOBBIX aIlllapaToB, BHIMOIHSAIOIINX OJJMHAKOBbIE (PYHKIHH, TO
nocyie OyKBEHHOTO OOO3HAUCHHUS CIIpaBa IPOCTABIAIOT IOPSIAKOBBIA HOMeEp
anmnapara. Harpumep, TeIioBsle perie, BHIOJIHAIOMNE OANHAKOBbIE (DYHKIIHH,
HO BKITIOUCHHBIC B pa3iImyHble (a3bl, 0003HadatoT tak: PT1, PT2.

Cxema  HepesepcusHO20 — YNpasneHus  mpexgasHolM — ACUHXPOHHBIM
INEKMPOoOGU2amenem ¢ KOpOmKO3IaAMKHYMbIM POMOPOM.

BA

Ao——
8 o— i ’F :

£ O——
. 1 T
N O—
== M\d \c \J /mci I/(/l
el em| [T K%”C

IIpu Brmouenun kHomku KHII («lyck») kaTymka MarHWTHOTO
nyckatenss KJI momywaer muranme mo nenu: ¢daza C, 3aMKHyTash KHOIIKa
KuC («Crom»), xnonka Kull, 3amxnyTeli koHTakT PT1, Ha KOTOpBIH
Bo3eHcTBYIOT 00a TeruoBblx pene PT1, karymxka KJI, HysneBoil mpoon.
Takum 00pa3oM, MarHUTHBIH ITyCKaTellb OKAa3bIBAETCS BKIIOYEHHBIM Ha
(hasnoe HanpspkeHue 220 B, 3amkayTes ero koHTakThl KJI B cCHIOBO# Lenu u
naurarens M monmydnt nutaHue. OZHOBPEMEHHO 3aMBIKACTCS OJIOK-KOHTAKT
KJI, mynatupyrommit kHonky KuIl, koTopas MoxeT ObITh oTirynieHa. OcTaHOB
neurarens ocymectsisieTcss kHonkoil KuC. Ilpu nmeperpyskax cpabaThIBalOT
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TEIJIOBbIEe peJie, pa3MmblkatoT cBOMl kKoHTakT PT1 B umenu karymku KJI u
MarHUTHBIA ITycKaTedb OTKIOYaeTcs. s curHammsamuu paboThl JTBUTATEIS
npexycmotrpena jgamma JIC, koTopas Bximrouaercs: 01ok-korTakToM KJI. s
3aIIUTEl CETH OT TOKOB KOPOTKOTO 3aMBIKAHMS YCTAHOBJIEH aBTOMATHUCCKHI
BBRIKJTFOUATeNh BA.

IMopsinok BbINOJIHEHUsI padoThI.

aprwhE

M3y4uTh OCHOBHBIC TCOPETUUCCKHUE MTOJIOKCHHSL.
BrruepTuth cXeMy yIpaBiICHUS aCHHXPOHHBIM JBHTATEIICM.
N3y4uts paboTy CXEMBI.

OTBETUTH Ha KOHTPOJIBHBIC BOTPOCHI

Cnaua pabOTBI CXCMEI.

KOHTpOJ’IBHHe BOIIPOCHI:

1.

2.

3.
4,

[lepeuncnute pexxuMbl  pabOTBHI  3nmekTponsurareneii. JlaTe
OTIpeZIeTICHUE KaXKIOMY PEXUMY.

[lepedncnuTe MyCKOPETYNHPYIONINE alNaparsl U yNPaBICHUS
3NEKTPOJBUTATEISIMH., X Ha3HAUCHHUC

OOBSICHUTE HA3HAUYEHHUE U YCTPONUCTBO IUIABKOTO IPEIOXPAHUTEIS.
Jist yero npeHa3HauYEHO TEILUIOBOE pene?

®dopma npeacTaBIeHHs pe3yJIbTaTa:
JuddepeHumpoBaHHbIH 3a4ET
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IIpakTnuyeckoe 3anaTHe Ne 15.
«OnepaTuBHbBIi y4€T padoThl JHEPreTH4eCKUX YCTAHOBOK»

®opMupyemMble KOMIETEHIMH:

[1K?2.1- Opranu30oBEIBaTh U BRIIOIHATE OATOTOBUTEIBHEIE PAaOOTH Ha
CTPOUTENILHOM IIIOIAIKE

[IK2.2-Opranu3oBelBaTh ¥  BBIIONHATH CTPOUTEIHHO-MOHTaKHBIE,
PEMOHTHBIE ¥ Pa0OTHI 110 PEKOHCTPYKIIUHU CTPOUTEIBHBIX 00BEKTOB

[1K4.3-BBINOJHAT MEpONPHATHS IO TEXHUYECKOH OJKCIUTyaTaluu
KOHCTPYKLMI U MH)XEHEPHOT0 000py10BaHUS

Ile.m, paﬁon: N3Yy4YCHUEC OCHOBHBLIX MepOHpI/IHTI/Iﬁ 10 5KOHOMUU
BHGKTpH‘IeCKOﬁ OHCPIUuu.

BeinoJsinus padory, Bel Oyaere:

YMETb:

- BEIOMPATh 37EKTPOOOOPYIOBAHHE B LIENAX SIKOHOMHH 3JIEKTPO3HEPTHU

MarepuanbHoe obecneveHue:

METOAMYECKHE YKa3aHUs, KapTOUKH C 3aJaHueM, CIIPaBOYHBIN
MaTepHai

3aganne:

1-npousBecTTH Pacu€T AIEKTPOOCBEILEHHUS C IPUMEHEHUEM
9HEprocOeperarInx KICTOYHUKOB CBETA;

2.-Beibop MomHOCTH IBUTATEIS TA(TA (C IPOTUBOBECOM U 0€3 Hero);

3. Beibop MOIHOCTH IBUTaTellsl HACOCA, BEHTUIISTOPA, KOMIIPECCOopa.

Kparkue Teopernyeckue cBeIeHUsI:

Ocgemienne. Beibop TpeOyeMoit 0CBEIIEHHOCTH ISl OCBETUTEIBHBIX
YCTaHOBOK OOIIEIOMOBBIX TIOMEIIECHHUH (JICCTHUYHBIX KJIETOK, TaMOYpOB,
MO3TaXXHBIX KAPMAHOB, KOPUOPOB, YEPIAKOB, OJBAIFHBIX TOMEILICHUH,
mudToB u Ap.) npomsBoasT mo CH u IT 11-4-79 . 3amena jaMIiT HaKaTHBaHUS
Ha 9Heprocoeperaromye HICTOYHUKH CBETa ITO3BOJIUT 3HAYUTEIHHO COKPATUTD
KOJINYECTBO HCTOYHUKOB CBETA, YMEHBIINUTh PACXOJ 3JIEKTPOIHEPTHH,
CHH3UTD M3ICPKKH U M30aBUTHCS OT 3a00T MO 0OCTYKUBAHUIO; yITyUIIUTH
pabouyro 00CTaHOBKY M YCIIOBHS TPY/a; IIOBBICUTh YPOBEHb BUANMOCTH H
6e3omacHocTy Tpyaa. CaMbIM IIPOCTHIM METOIOM PacdéTa OCBEIEHHOCTH
SIBIISIETCA METOJ YJEJIbHOW MOIIHOCTH .

VY nenbHas MOLIHOCTB ONPENENAETCs 10 CIIPABOYHUKY B 3aBUCUMOCTH
OT THIa CBETUIBHHKA, BBICOTHI €r0 MOABECA, HOPMHUPYEMOU OCBEIIEHHOCTHU U
IUIOIAAH OMEIIEHUSI.

Posu=® S,

rae S — mwIomanb MoMeIeH s, M,
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® —yJeNbHasi MOIIHOCTb, Br/Mm?,

P — o0mias ycraHOBJICHHAS! MOIIIHOCTH, BT.
KonnuecTBo ¢BEeTHIILHUKOB

N = Posu /P,

P, — MommuoCcTh mamMmsl, BT.

JIudpTel (MOXBEMHUKH) SBISIFOTCS MEXaHH3MaMH  BEPTHKAIBHOTO
TpaHCIOPTa U MpeAHAa3HAUCHBI JJISl IEPEeMEILEHUS] MACCAKUPOB U Pa3IUIHBIX
TPY30B B KWIbIX, MPOU3BOJACTBEHHBIX M OOIIECTBEHHBIX 3JaHUSIX.
IIpumeneHre TUGTOB C MPOTHBOBECAMHU , KOTOPHIC JOJKHBI YPaBHOBECIINBATh
CUITy TSDKECTH MYCTOW KaOWHBI M YaCTH MOJHUMAEMOro Trpy3a, 3HAYUTEIHHO
CHIDKACT MOIIHOCTh JIBUTATENs, MPHUBOJAUT K BBIPABHUBAHUIO TIpaduka
Harpy3KH IBUTATENsl, YTO COKPAIACT er0 MeperpeB B Iporecce padoTHI.

rpy3a

a) 6e3 mpoTHUBOBeca
P (G + GDyu

|
rae P — MomrHOCTE Ha Baiy aBuraress, BT.
G — cuna, HeoOXomuMast I mogbEMa rpysa, H;
Go- cra Uit moapéMa 3aXBaTHIBAIOMIETO prcnocobienus, H;
V — CKOpOCTh morbéMa H;
1 —KIIJl nogb€MHOr0 MEXaHU3Ma.

0) ¢ IPOTHBOBECOM
pP= G+ G0 — Cmp.ju

n

rae Gy, — Macca npoTtuBoseca, H.

Hacochl MIUPOKO MPUMEHAIOT B CUCTEMAX XOJIOJHOI'0, TOpAYETO
BOJIOCHA0)KEHUSI U TEIUIOCHAOKCHUS, & TAKXKE MPOTHBOIIOKAPHOTO &
BosiocHaOxeHus1. Hacocs! mo criocoOy neicTBuS moapa3aessoTcs Ha
MOPIIHEBBIE U LEHTPOOEKHBIE. [ IEHTPOOEKHBIX HACOCOB OCOOEHHO Ba)KEH
BBIOOD YIJIOBOM CKOPOCTH JBHUTATelNs, T.K. MOMEHT Burateis (kak u'y Ilpm
3aBBIIIEHHE CKOPOCTH MOIIHOCTH PE3KO BO3PACTAET, YTO BICUET 3a COOOI
neperpeB oOMoToK aurarens. V, Ha000poT, Ipy CHHXEHUH CKOPOCTH HAIIOP
OKa3bIBaeTCs HEJJOCTATOYHBIM M HACOC HE NIEPEKAYNBACT KHUIKOCTb.

v EQH107?
B NEH NI

rJe Y - IIOTHOCTh epeKadMBaeMOil KIIKOCTH, Kr/M? (110 TabiL., s
BOJIBI - IOOOKF/MZ);

g — yckopeHue cBoboxHoro nageHus (9,8 1m/c?);

Q — nogaua Hacoca (IIPOM3BOIUTEIBHOCTD), M/ ¢

H — pacuérnas BeIcOTa oYM (HATIOP),M;
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Nu KIIJ] sacoca (ms mopmueBoro Hacoca 0,7 — 0,9; ms
nenTpobexkubix 0,45 - 0,75);

Nu — KII nepenaun, pasusrii 0,9 — 0,95

YMeHbIICHHE MOIITHOCTH JIBUTATEINS, a CIIEI0BATENHHO, PACXO U
MOTEPb PHEPTUU MOXKHO 0OecnieuuTs 3a cuét nossimenns KI1/[ nacoca.
Heo0OxoanMo 3aMeHHUTH ycTapeBIIne HAacOoCH, mpopadorasmue 15-20 xer,
coBpeMeHHBIMH ¢ Oosee BeicokuMm KITJ (mo 0,9)

W =098 H, (— — — ) Qt,

el - e
rae W — pacxox siektposHeprum, KBt 4.
Hc — cratmueckuii Haniop (CyMMa BBICOT BCACHIBaHUS 1
HarHeTaHus), M;
MNul, MNu2 - KII cTaporo nu HOBOro HacOCOB;
t — Bpems paboTHI Hacoca B TOMLY. .
3HaynTebHAS SKOHOMUS SHEPTUH B HACOCHBIX YCTAHOBKAX
JIOCTUTACTCS MPH OTKIFOUCHUH MAIOHATPYKEHHBIX IBUTATEIICH MITH
TIOBEIIIICHHE WX 3arpy3Ku. PerynmpoBaHue momaun Hacoca 3a C4ET
W3MEHCHHUS 9aCTOTHI BPALICHHUS ABUTATEIsI, aBTOMATH3AMHs HACOCHBIX
YCTaHOBOK TOX€ JaéT 3HAUNUTENBHBIN 3(p(eKT mo CHImKeHIIo pacxoaa
AIEKTPOIHEPTUH.

BeHTUIAIIMOHHBIE YCTAHOBKH MPEAHA3HAUEHBI JUIS [T01a4U CBEXKETO
BO3/lyXa B IOMEIIeHHUsI, 00ecTieueH!s] HOPMHUPYEMOH KPaTHOCTH 0OMeHa
BO3/lyXa M KOMIIEHCAIIMU TEIJIO — U BIArOBbIACTCHUA. Takue CUCTeMBI
Ha3BIBAIOTCS IPUTOYHBIMA. J[J1s yaneHus 3arpsi3HEHHOTO BO3yXa U CO3JaHMUs
HEO0OXOIMMOT0 BO3IYIITHOTO OajaHca CITyKaT BBITSHKHBIE CHCTEMEBI

MOIITHOCTB MEKTPOABUTATEIS BEHTHIIATOPA ONPEACIISIOT 0 hopMyIe

—-E
P _QH10
NE NI
rae Q — mogavya BEeHTHIIATOPA, M/ c
H- nanop, co3gaBaemblil BEHTHIIATOPOM, I1a;

Ne KIIJ Bentunaropa (ocesoro ot 0,4 1o 0,7; HEHTPOOEKHOTO 10
0,8);

MNr — KITJI nepenayn oT o1eKTpoABUraTess K BEHTUISATOPY.

Pacxop 351eKTposHEprUuM Ha B BEHTUJISIIUOHHBIX YCTAHOBKAX MOXKET
OBITH JOCTUTHYT 3a CUET MPUMEHEHUs 60JIee COBPEMEHHBIX BEHTHUIISITOPOB C
BbicokuM KIIJI, ncronb30BaHUs SKOHOMUYIHBIX CIIOCOOOB PETYIUPOBAHUS
BEHTWJIATOPOB, a TAKKE BHEJPEHUS PA3IUUYHBIX BUOB aBTOMATUYECKOTO
YIIpaBJIEHUSI BEHTHJIAIIMOHHBIMA YCTAHOBKAMU
W= hQe(n2-ni) t107¢
ninz
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rre W — pacxop anekTposHepru, kBT 4.
h —tepenian manenwmii, [1a
Q - POM3BONTETHHOCTS BEHTHITOPA, M° / ¢
Nul, Mu2 - KIIJ 3aMeHseMOT0 U HOBOTO BEHTUJIATOPOB,;
t — Bpemst pabOTHI YCTAaHOBKH. .

HOpﬂllOK BbBITIIOJTHCHUSA paﬁOTbI.
.Pemenue 3agau mno NHAWBUAYaJIbHBIM KapTOYKaM

®opma npeacTaBIeHus pe3yJbTarTa:
CBOEBPEMEHHO M MPABIIBLHO BHITIOJTHEHHBIE PACYETHI
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