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CopepxaHue

[RTST=T AT a7 L= YT 3

[MepeyveHb NPAKTUHECKUX BAHATUM ...cceeeeeeeiieeeeeeeeeeeeiiiaaeeeeeeeeeeaesnnaaaeeeeeeeeeessnnnnaaaaaeeeeeennes 4

Mpaktnyeckas pabot Nel. Pacuyét oanekTpuyeckonm uenn npu nocrneaoBaTenbHOM
COeUHEHUN Pe3NCTO-

00 = PSSP 5

MpakTuyeckas pabota Ne2 PacyéTt anekTpmyeckon Lenu npu napannenbHOM coeanHeHnn
[T T o] o Yo ] = PSPPI 6

MpakTuyeckas pabota Ne3 NccnenoBaHune ABMEHUS SNEKTPOMArHUTHON UHOYKUMM......... 8

Mpaktnyeckas pabota Ned [ccnepoBaHue uUenn NEPEMEHHOrO ToKa C aKTUBHBIM U
WHOYKTUBHBIM COMPOTUBIEHNAMM. ...oevvvvneeaeaeeeenees Owwunbka! 3aknagka He onpeaeneHa.

Mpaktnyeckas pabota Ne5 [ccnepoBaHue uenn NEPEMEHHOrO ToKa C aKTUBHBIM U
€MKOCTHBIM COMPOTUBITEHUSIMU. . ...ueeeieeeeieeeiteeeeaeeeeaeeeeaeeeeaeeeea e e eaaaeeeaneeeaneeesneeennaeennns 12

MpakTtnyeckasa pabota Ne6 Pacyét uenn TpexdasHoro Toka npu coegmHeHnn B 3sesay 15

MpakTnyeckaa pabota Ne7. Pacuyét uenun TpexdasHoro Toka Mpu COoeauMHEHUU B

L0110 1Y 2T PP 18
MpakTnyeckasa padota Ne8 Nosepka Nnpndopos....... Owwnbka! 3aknapka He onpeaeneHa.
MpakTtnyeckasa pabota Ne9 MccnenosaHme nonynpoBOAHUKOBLIX ANOAOB........... Owmubkal

3aknagka He onpeanerneHa.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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BBegeHue

Pabo4er nporpammon gucuMnMHbI NpeaycMOTpeHo 18 akagemMumyeckmx yaca Ha
BbINOSTHEHNE NPAKTUYECKUX 3aHATUN.

Llenbto npoBefeHUs MpakTUYECKUX 3aHATUW  gBndeTca  (opMupoBaHune Y
obyyvaroLmnxcs NpodecCnoHanbHbIX U OBLLMX KOMNETEHUNA 3aKpernneHue TeopeTnyecKnx
3HaAHUN N NPUOBPETEHNA HEOBXOANMbIX NMPAKTUYECKNX HABLIKOB U YMEHUI NO OTAENbHbIM
TemMam gucumnnuHbel. Hapsgy ¢ ¢dopmupoBaHMEM yMEHMM M HaBblkOB B Mpouecce
NPaKTUYECKNX 3aHATUA  0bo6LIaloTCa, CUCTEMATU3UPYIOTCS, KOHKPETU3UPYKTCH U
yrnyonsaTcs TeopeTuyeckue 3HaHus, BblpabaTtbiBaeTcs CNOCOOGHOCTb W FOTOBHOCTb
NPUMEHATb 3T 3HAHUSA HA NPAKTUKE, Pa3BMBAOTCA UHTENNEKTyalbHbIE YMEHUS.

BbinoniHeHMe  npakTUM4eckux  3aHATUM  cnocobcTByeT  (bopmMupoBaHuilo Y
obyyaroLNXCH cneayoLwmx arieMeHTOB KOMNETEHLNIA:

MK 1.1. OcywecTtBnaTb OpraHM3aUMOHHO-NPON3BOACTBEHHbIE paboTbl  Ans
noaroToBkN COOPKM U MOHTaXa NPOMbILLNIEHHOrO (TEXHONOrMYeckoro) obopyaoBaHus

MK 1.2. NpoBoanTb cOOpPKY, perynmpoBKy, AedeKTOBKY arperatoB NpOMbILLSIEHHOIro
(TexHonornyeckoro) obopyaoBaHus

MK 1.3. MNpoun3BoanTb OLEHKY COCTOSIHUSI MPOMBILLSIEHHOMO (TEXHOSIOrMYecKoro)
obopyaoBaHMa nocre BbIMNOMHEHUS HanagoudHbiX paboT, KOHTPONb TEXHUYECKOro
COCTOSIHMSA 0BopyAOBaHMS NpU BBOAE B IKCNyaTaumio

MK 2.1. TlpousBoguTb  TeXHW4YECKoe  OOCnyXxuBaHMe W OUArHOCTUKY
NPOMbILLIIEHHOrO (TexHonorndeckoro) obopyaoBaHWa B Mpouecce akcnnyatauum B
COOTBETCTBUMN C TEXHUYECKOWN JOKYMEHTaumnen

MK 2.2. PaspabaTtbiBaTb TEXHONOMMYECKYHO JOKYMEHTaLUMIO ANs NnpoBeaeHus paboT
Nno TEXHNYECKOMY O0BCMY>XMBaAHMIO NPOMbILLIIEHHOIO (TEXHONOrMYeckoro) obopyaoBaHus

MK 2.3. OpraHu3oBaTb paboTy nepcoHana no TEXHUYECKOMY OBCNYyXMBaHWIO
NPOMbILLIIEHHOrO (TEXHOSIOrMYyeckoro) obopyaoBaHust

YyebHas gucumnnuHa Ol1.05 «OnekTpoTexHuka n OCHOBbI 3NIEKTPOHMKNY ABNSIETCA
obLenpodeccrmoHanbHOM AncumMnMHomn, dgopmupytoLlen 6a3oBble 3HaHWS, HeOBXxoauMble
AN OCBOEHUS cneumanbHbIX AUCLUUMNINH.

Mepen npoBeaeHUEM NpaKTUYECKNX 3aHATUIA oby4atowwmecs oba3aHbl npopadoTaTtb
COOTBETCTBYHOLUUN MaTepuan, yACHUTb Lefnb 3aHSATUS, 03HAaKOMUTLCA C COOepXKaHMeM U
nocrnefoBaTeNbHOCTbIO €ro npoBefeHus, a npenojasBaTtefle MNPOBEPUTb UX 3HAHUSA

FOTOBHOCTb K BbINMOJIHEHNIO 3aJaHNA.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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MNepe4yeHb NpPaKTUYECKUX 3aHATUN

Ne MpakTuyeckoe 3aHATUE Kon-Bo

n/n YyacoB

1 MpakTuyeckasn pabot Ne1. Pac4éT anekTpuyeckon Lenu npyu nocnegoBaTenbHOM 2/02
COeHEHUWN PE3NCTOPOB.

2 MpakTuyeckasn pabota Ne2 Pacyét anekTpudeckoun Lenu npyu napannenbHOM COeaAnHEHUN 2/04
pe3ncTopoB.

3 MpakTuyeckasn pabora Ne3 ViccnegoBaHune siBNeHUSA 3neKTPOMarHUTHON UHOYKUUK 2/06

4 MpakTtnyeckas pabdota Ned4 MccnegoBaHue Lenm NnepeMeHHOro Toka ¢ akTUBHbLIM U 2/08
WMHOYKTUBHBLIM COMPOTUBIIEHUSIMU.

5 MpakTnyeckas pabdota Ne5 MccnepgoBaHue Lenm nepeMeHHOro Toka ¢ akTUBHbLIM U 2/10
€MKOCTHbIM COMPOTUBIIEHNSIMMU.

6 MpakTuyeckasn pabota Ne6 PacyéT uenu TpexdasHoro Toka npyM CoOeanHeHUn B 38e3ay. 2/12

7 MpakTuyeckasn pabota Ne7. Pac4éT uenu TpexdasHoro Toka npu coeamHeHun B 2114
TPEYrosibHUK.

8 MpakTuyeckasn pabota Ne8 Moeepka npubopos 2/16

9 MpakTnyeckas pabora Ne9 ViccnegoBaHne nonynpoBOAHUKOBBIX AMOLOB. 2/18

Bcero no gucuunnuHe 18

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx




KMPK BETAP® ®I'60Y BO «KI'MY»

MO-15 02 17-Or1.05.M3 SNEKTPOTEXHVKA M OCHOBbI QJIEKTPOHVKM [ C5/27

MpakTnyeckoe 3aHaTMEe Ne1 . PacyéT 2IneKTpMYyeckon uenu npu
nocnepoBatesibHOM COeAUMHEHUN PE3UCTOPOB.

Llenb pabomei:
NccnepoBaTb pexumbl paboTbl 3MEKTPUYECKOM LENW MOCTOAHHOrO TOKa npwu
nocriegoBaTeNbHOM  COEOWHEHMM TNaMn  HakanuBaHus WM pacnpegeneHve  TOKa,

HanpsHkKeHU 1 MOLLHOCTEM MO yYacTKam Lenu.

lNnaH pabomsbl:

O3sHakomuTbCa ¢ npudopamun n obopyaosaHnem nabopaTopHOro crtona v 3anucaTtb

NX TEXHUYECKNE AaHHble B Tabnuuy 1.

[Mpubopk! u o6opydosaHue:

1. AmMnepmeTp M-367 3A

2. BonbTmeTp M-367 50B

3. BonbTmeTp M-367 15B

4. lamnbl HakanuBaHna MO 24B 4-iTykw.

Mpn nocnegoBaTenbHOM COeANHEHWUM NOTpebuTenen nammnbl HaKanMBaHUs
00pasyloT Hepas3BETBIEHHYIO LieMb, T. €. MO HAM NpoTeKkaeT oA4uH 1 TOT Xe Tok. ObLiee

HanpdaxeHne uenn paBHoO CyMmmMme I'Ia}J,eHI/I|7| Hal'lpﬂ>KeH|/||7| oTAes1bHbIX |'|0Tpe6|/|TeJ'|e|7|:
U=Ui+Ux+UsnTt. Ao

Rae=R1+ R2+ R3=%
Posw=P1+ P2+ P3=1-U

Cobpatb cxemy uenu:

Knol 5 —.@ ® ®
I m 2
®
s T3
—
®

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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BhbinonHeHue pabomsi:
1. YcraHoBuTe HanpsbkeHne uenn U un mamepbTe TOK B uenun |, nageHwe

HanpsikeHust Ha namnax U1, U2, U3, U4. [laHHble 3amMepoB 3aHecTu B Tabnuuy 2.
Tabnuua 2.
| U U1 u2 U3 U4
A B B B B B

2. [poBepbTe cnpaBegnueocTb paBeHcTBa U=U1+U2+U3+U4, nonbayscb
pesynbTaTtamu onbiTa.

3. Onpegenute CONPOTUBIIEHNUS U MOLLHOCTb OTAEMbHbLIX Y4aCcTKOB U BCEN Lienn
NpoBepbTE CNpaBeaIMBOCTb COOTHOLLIEHUN.

U1: U2 =rn1: r2; U3: U4 =m3: m4

Pn1: Pn2 =rn1: r2; Pn3: n4 =rn3: rm4
5. MN3ameHsaa HanpskeHne Ha 3axkumax uenu ot U yctaHoBneHHoro Ao 0 namepbTe TOK B

Lenu 1 JaHHble 3amMepoB 3aHecTn B Tabnuuy 3.

Tabnuua 3.

Uu B
I [A

Mo nony4YyeHHbIM gaHHBIM NOCTponTe B MacwTabe 3asmucnmocTb | = f(U)
Cdenatime 8bi800 o npodenaHHoU pabome:

KoHmporsbHble 80rpocsi:
1. Kakoe coeanHeHne Ha3sbliBaeTcs nocrnegoBaTenbHbIM?
2. Kakas Benu4ynHa nocTtositHHas npu nocnegoBaTefnibHOM COeAUHEHUN?

3. Kak onpenenutb obLiee conpoTMBNEHME Npu NocneaoBaTerlbHOM COeaUHEHMMN.

MpakTuyeckoe 3aHATME Ne2 PacuyéT aneKTpnyecKkon uenum npu napannesibHom
coeguHEeHUU pe3UCTOpPOB.

Llenb pabomei:
WccnepooBatb pexuMbl paboTbl SNEKTPUYECKOM LEnU MNOCTOSAHHOIMO TOKa npwu
napannenbHOM COeAMHEHUN Nammn HakanuBaHWSA WU pacnpeneneHne Toka, HanpsXKeHUn u

MOLLHOCTEN No y4qacCTKaM uUernun.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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Mpn napannensHOM CoeauHeHUN (PUCYHOK 4) KO BCeM NOTpebutTensim NpunoxeHo
OLHO M TO Xe HanpshkeHue, a TOKU onpegensaTcsa no 3akoHy Oma:

U U U
lh=—; lo=—; Il3=—

Rl RZ R3
OKBUBANEHTHOE conpoTtusneHne uenun onpenendarnTcAa U3 Bblpa>KeHnA:

R *R, *R
l :L+L+L nnv RaKBz 1 2 3

Roxs R, R, R, R *R,+R *R,+R,*R,

[ng aByx notpebutenen:

lNnaH pabomsbl:

O3HakoMuTbCS ¢ Npubopammn n o6opyaosBaHuemM nabopaTopHOro ctona u 3anuncatb
NX TEXHUYECKNE AaHHble B Tabnuuy 1.

[Mpubopk! u obopydosaHue: @
1. AMnepmeTp M-367 3A

2. BonbTmeTp M-367 50B @
3. Jlamnbl HakanueaHua MO 36B - 4 wTykn.

2. CobpaTtb cxemy uenu:

Kl @
® o2 er|eMe

2.1. YcTtaHoBuTE HanpaxeHmne uenn Uwn n3MepbTe TOK B LEenn [, TOKM Ha ydacTKax

uerm 11, 12, 13, 14, nocnegoBaTtenbHO nepekntoyas amnepmeTp B BeTeu J11, J12, J13, J14.

2. 2. [laHHble 3amMepoOB 3aHeCTn B Tabnumuy 2.

Tabnuua 2

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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U 11 12 13 14
|
B A A A A A

1. NpoBepbTe cnpaseanMBoCTb paBeHcTBa I=11+12+I13+I4, nonb3ysack
pesynbTatamu onbiTa.

2. Onpegennte CONpoTMBIIEHMS, NPOBOANMOCTN U MOLLHOCTb OTAESbHbIX Yy4aCTKOB
n BCcen uenu. NpoBepbTe crnpaBeNMMBOCTb COOTHOLLEHUN:

[1:12 = Rn1: Rn2; 13:14 = Rn3: Rn4;

P1: P2 = R2: R1; P3: P4 = Rn3: Rn4;

YcTaHOBUTE Ha 3aXKMMax Lienn NocTosiHHOe HanpsikeHne U, u nocnegoBaTenbHO
BKITHOYas laMnbl, U3MEPSANTE TOK B HEPA3BETBNEHHOM YacTu Lenu (OTKMNoYas namnbi,

N3MEeHAA conpoTuereHne B Ll,el'll/l). ,D,aHHue 3aMepoB 3aHECTU B Ta6n|/|u,y 3

Tabnuuya 3
n/mn U [ R
B A Om
1
2
3

Mo nony4YyeHHbIM gaHHBLIM NOCTponTe B MacwTabe 3asmucnmocTs | = f(R)
Cdenatime 8bi800 o npodenaHHoU pabome:

KoHmporsbHble 80rpocsi:

1. Kak onpegenuTtb obLiee conpoTMBREHNE Npy NapannenbHOM COeaUHEHNN
notpebutenen?

2. Kakoe coeanHeHne notpebutenen HasbiBaeTca napansienbHbiM?

3. Kakas BenuymHa nocTtosiHHast Npu napannenbHOM CoeanHEeHNN?

MpakTnyeckoe 3aHaTMe Ne3 UccnepgoBaHme SsBNeHUA 3NEKTPOMArHUTHOW NHAYKLUN.

Llenb pabomai:
Mo pesynbTaTam akcrnepuMeHTa Yy0eamTbCsi, YTO NPU U3MEHEHUM MarHUTHOrO

NOTOKa B KaTyLllKe, B Hen HaBOAUTLCS G,D,C N gatb 00bACHEHUS Ka>KOoOMY OMnbITy.

lMnaH pabomei:

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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OsHakomuTbCA € npubopamn n obopyaoBaHmeM nabopaToOpPHOro cTona v 3anucaTtb

NX TEXHUYECKNE AaHHble B Tabnuuy 1.

[Mpubopk! u o6opydosaHue:

1. AmnepmeTtp 3-378 - 3A

2. BonbtmeTp U-4311 - 0,75 mB

3. BonbtmeTp M-42100 - 3-0-3 B

4. BonbtmeTp M-367 - 15 B

5. BonbTmeTp 3-378 - 250 B

6. BonbtmeTp 3-378 - 150 B

7. KaTtywka nHgyktneHoctn 2340 BUTKOB
8. Katywka nugyktmsHoctn 4800 BMTKOB
9. dnekTpomMarHuTt

10. MMOCTOAHHBLIN MarHUT

, v +
[3 @ ® ™
[

! ~0+305
® £ ®

mil7

BbinonHeHue pabomei:

1. Cobepute cxemy A, 1 n3yunte ABNEHUE SNEKTPOMArHUTHON UHOYKUUKW, BBOAS B
KaTywky L1 nnm L2 noCTOSIHHLIA MarHuT.

2. Cobepute cxemy b, yctaHoBuTe HanpshkeHue B uenu 5-6B. [lepemeuwiasn
aneKkTpoMarHuT, Hadano B katywke L1, 3atem B katywke L2 u3amepbTe npuMepHoe
3HaveHne HaBegéHHon O[C n cpaBHUB pe3ynbTaTbhl IKCMNEPUMEHTa caenanTe BbIBOAblI O
BENMYNHE nHAyKTuposaHHon 3C

3. Cobepute cxemy B. MNameHsas HanpshkeHne oT 0 go30 B ana 3-x 3HaveHuin
onpegenute BenuunHol SAC, nHOYKTUPOBaHHbLIX B KaTywkax L1 n L2. O6bscHuTe 31O
ABNEHne, CcpaBHUTE pe3ynbTaTbl M3MEpPeHMrM W caenamte BbIBO4 O BenNnyMHe
nHayktuposaHHon 3C B 3aBMCMMOCTM OT YMCNa BUTKOB KaTyLLKW.

4. Mo pesynbTaTam NpoBeaEHHbIX IKCNEPUMEHTOB caenainTe BbiBog No paboTe.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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Bonpocbl ans CamonpoBepKu:

1. B kakom cnyvyae vHayumpoBaHue J34C B npoBoe, ABWXKYLMMCS B MarHUTHOM
none, Hanbonee apHeKTUBHBIM?

2. ChopMmnpyirTe 3aKOH 3NIEKTPOMArHUTHON MHAYKLUMN.

3. B 4ém 3akntovaeTcsa aBrneHMe B3aMMHON MHAYKUMU?

4. Hasosute Hanbonee FlpKI/IIZ npumMep MUCMosb3oBaHUA B3aMMHOW MHOYKUNN.

MNMpakTu4yeckoe 3aHaTne Ne4 UccnegoBaHme Lenm NnepeMeHHOro Toka ¢ akTUBHbIM U
MHAYKTUBHbIM COMPOTUBIIEHUSAMMU

Llenb pabomei:

1. UccnepoBaTb BNUSIHME MHAYKTUBHOCTM KaTYLLKM HA peXxuMbl paboTbl Luenu.

2. 3akpenuTb BONPOC O NOCTPOEHMM BEKTOPHBIX Anarpamm.

lMnaH pabomei:

OsHakomMuTbCA € Npubopamn n obopyaosaHnem nabopaTopHOro ctona u 3anucaTb
TEXHUYecKne gaHHble B Tabnuuy (cm. 6naHk oT4yéTa)

[Mpubopk! u obopydoeaHue:

1. AmnepmeTtp 3 59 2A
Ll 4311 3A
Q514 5A
2. BonbTmetp 3 59 7,5-60
3. BonbtmeTp 3378 150
4. BonbtmeTp 3 150V
5. ®azomeTp [1548 150V
6. Pesnctop T39Il 27 Om + 10%
7. KaTyweka 2340 BuTKkOB MHAOYKTMBHOCTN Rk=300Mm

Obuwue ceedeHusi us meopuu:
Mpy NpOXoXOeHMM MepeMeHHOro ToKa 4Yepe3 KaTyLlKy, BOKpyr Heé co3gaéTtcs

nepemMeHHoe none, KOTopoe HaBoauT B kaTylike OOC camouHayKumm npu I

IL=-1di/dt

Hanpaenenne OOC camouHaykuum onpegensietca no 3akoHy JleHua: [lpwm
yBenuyeHun Toka di/dt>0 34C camonHaykumm oTpuuaTtenbHa, T.e. HanpaBrieHa HaBCTpeYy

TOKY, B KOHType. HaobopoT, npu ymeHbweHun Toka di/di>0 3OC camouHaykuum

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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NonoXuTenbHas 1 HanpasieHa O4MHAaKOBO C TOKOM. Takum obpasom, 3C camomHayKumm
BCerga npenaTcTBYeT M3MEHEHUI Toka. JTO NpensaTcTBME HasbliBaeTCs WHOYKTUBHbLIM

conpoTuBIiEHNEM.

Xe=WL=2nfL

'oe L- MHOYKTMBHOCTL KaTyLUKX, 3aBUCALLAa OT (popMbl U pa3MepoB KaTyLUKu, OT
yucra BUTKOB M OT cepaeyHuka. Namepsietca B reHpu. KaTylwka obnagaeTt, Kak akTUBHbBIM
COMpPOTUBNEHNEM (COMPOTUBNEHNE, KOTOPOE OKa3bliBaeT CaM MPOBOAHUK 3NEKTPUYECKOMY

TOKy), TakK U MIHOYKTUBHbIM COMPOTUBIIEHNEM, NO3STOMY MNMOJIHOE CONPOTUBIIEHUNE!

Z=Ar’> + XL’

MrHoBeHHass MOLLHOCTb B TaKOM Lenn U3MEeHAeTcd C [OBOWMHOM 4YacTOTOW
HecvHycomaanbHO, MNpU4éM, OfHa YacTb pacxodyeTca Ha Tenno (HarpeB akTUBHOIO

COI'IpOTVIBJ'IeHMFI) — aKTMBHasA MOLUHOCTb.

P=U1lcos¢=Ual (BT)

A gpyras yacTb MOET Ha co3gaHue NepemMeHHOro MarHMTHOro NONs BOKPYr KaTyLLUKK
— Q — peaktmBHasa mowHocTb. P =U | cosp = Ua |l (Bap)

MonHas MolHocTb — S=,/p* + O° (Ba)

KoadhpmuymneHT mowHocT - cos ¢ =r/z=P/S

Yron @ B UeEnNuM C akTMBHbIM COMPOTUBMEHMEM W WHOYKTUMBHOCTBIO BCerga

NOMOXMUTESbHLIW, T.€. B TAKOW Lenu HanpgdxXeHne onepexaet TOK Ha CosS @ .

Cobpatb cxemy uenu:

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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BhbinonHeHue pabomsi:

1. BBECT1 NONHOCTLIO CEpAEYHMK B KaTyLLKY.

2. Bknountb uenb v YCTAHOBUTb Ha KliieMMax 3agaHHOE€ HanpdaXeHue.

3. NlameHnTb nonoxeHue cepaevHuka B kaTtyLike (4,5 nonoxeHuin) namepuTs Tok 11

HanpsaxXeHnd Ha pe3ncrtope U pes., HalpsAXXeHne Ha KaTyLllKe UK, cos. [laHHble 3aHecTu B

Tabnuuy Ne 2

Tabnuua Ne 2

Mopspok
3amepa

U

Upes.

COSs

B

B

pag.

A WN |~

Mo gaHHbIM 3aMepoB onpenernTb (}J,J'IFI Kaxgoro I/I3MepeHI/I9-I)I

- ConpoTtusneHune pesnctopa — Rp;

- AKTUBHOE cornpoTuBrieHne uenum

- R=Rp+Zk

- [NonHoe conpoTmBneHne KaTyLwkn - Zk

- MHﬂyKTl/IBHOG COMpoTUBIIEHNE KaTYLUKU

- MHpykTmBHOCTL KaTywku - L (f = 50 Iy)

- IHOyKTMBHOE NageHne HanpsxkeHuns - UL
- NonHoe conpoTtmBneHue uenu - Z

- AKTBHOE nageHue HarnpsaxXeHu4q - Ua

- AKTUBHYO MOLLHOCTb Lenu - P

- lHOyKTMBHYIO MOLLHOCTL uenu - QL

- MonHyo MowHOCTbL LUenn- S

- XL

PesynbTaTbl OTY4€TOB 3aHecTu B Tabnmuy Ne 3

TabnnuaNe3

Mopspok
3amepa

Rp R

ZKk

XL

Pa

QL

Om Om

Om

Om

H

BT

Bap

BA

Mo gaHHbIM Tabnuubl Ne 3:

- NMOCTPONTL B mMacwTabe BEKTOpPHbIE AnarpamMmbl Hal'IpFI)KeHl/IIZ N TOKa N CpaBHUTb

ux (4nga 1-ro n nocnegHero 3aMepoB);

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx

lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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- noctpouTtb 3asucumoctu I(L),P(L),S(L),Cos @ (L).

KoHmporsnbHble 80rpocki:
1. KakoBbl 0COBEHHOCTN 3HEPreTUYECKNX NPOLIECCOB B UCCreayeMon Lenm?
2. YTto Takoe pearnbHas U ngeanbHasa katywka?

3. Kak 3anucbiBaetca 3akoH Oma ans gaHHow uenm?

MNMpakTuyeckoe 3aHaTne Ne5 UccnegoBaHue Lenm nepeMeHHOro Toka ¢ akTUBHbIM U
€MKOCTHbIM CONPOTUBNEHUAMM.

Llenb pabomei:

1. NccnepoBaTth BRMSIHME €MKOCTU KOHAEHCaTopa Ha pexnmbl paboTbl Lenu.

2. 3akpenuTb BONPOC NOCTPOEHUSA BEKTOPHbIX Anarpamm.

lNnaH pabomsbi:

1. OsHakomutbCca C npubopamm u obopygoBaHMeM nabopaTopHoOro crofna u

3anucaTb UX TEXHUYEeCKne gaHHble B Tabnuue 1 (cm. 6naHk otyeta)

[Mpubopkl u obopydoeaHue:
1. AMnepmeTp 3-59; 2A
L-4311; 3A
2. BonbtmeTp 3 514; 5A
959;75A
3. BonbtmeTp 3 378; 250B,150B
4. BonbtmeTp 3 59; 150,300 B
5. ®asomeTtp [1548; 0-1-0
6. Pesnctop T3JT; 270 £10%
2Mk®P+10%
7. KonHgeHncatopbl MIB; 10Mk®+10%
20MkD+10%

[lBa npoBoAHMKA, pasaeneHHble ANINEKTPMKOM 00pasyoT aMNeKTpUYecKuii
KOHOeHcaTop, NPOBOAHMKN KOHAeHcaTopa Ha3biBaloTca obknaakamu. Ecnv k obMmoTtkam
KOHAeHcaTopa NPUNoXnTb NepeMeHHoe HanpsiXXeHne, KoHaeHcaTop HaduMHaeT
3apskaTbCs, T.€. HakannmeaTb Ha CBOMX OGMOTKaX paBHble MO BefMYMHe U pasHble Nno
3HaKy anekTpuyeckue 3apanbl. Bokpyr obknagok cosnaetcs nepeMeHHoe arnekTpuydeckoe

none.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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Mpn BHeceHWM onekTpuka B 9nekTpuyeckoe norne (kak 370 NpoucxoauT C
ANSNEKTPUKOM B KOHAEHcaTope) nog AEWCTBMEM CUi MOMS NPOUCXOAUT Nonspusaums
AN3NEKTPUKa M BO3HMKAET TOK CMELLEHMS, KOTOPbIA CO34aeT CBOE 3fieKTpuyeckoe norse,
HanpaBfieHHOe MpPOTMBOMOSIOXKHO OCHOBHOMY. B pesynbTaTte 4ero npoucxoaut
ocnabneHne oCHOBHOro nons. Tak BO3HMKAET peakTUBHOE — EMKOCTHOE COMPOTUBIIEHME.

fpe C — eMmKoCTb KOHAeHcaTopa, KoTopas 3aBuMCUT OT (bOpMbl M pasmMepoB
0o0Kknagok, WX B3aMMHOrO pacrorfioXeHUst M CBOWCTBaA AMAnNeKkTpuka. Mamepsietca B
hapagax.

MonHoe conpoTMBNeHnE Lenu ¢ akTMBHbIM CONPOTUBNEHNEM N EMKOCTb.

MoLLHOCTb B Takon Lenu N3MeHsieTca C ABOMHOW 4acTOTOW, NMpuYeM OfHa 4acTb
pacxogyeTcsi Ha TENMO B aKTUBHOM COMPOTUBIIEHUN.

P — akTnBHast MOLLHOCTb.

A pgpyras 4acTb MAOeT Ha co3faHue NnepeMeHHOro 3MeKTPUYECKOro Mnons BOKPYr
obknagok KoHgeHcaTopa.

Q — PeakTnBHasi MOLLHOCTb;

S - lNonHas MOLWHOCTb TakoW Lenu;

COS ¢ - KO3A(PPULUNEHT MOLLHOCTMU.

Yron ¢ B TakoW uenu Bcerga oTpuuaTtenbHbld, T.e. B TaKOW LeEenn HanpsxeHue

OTCTaeT OT TOKa Ha yron ¢

Cobpatb cxemy uenu:

(V1)
>/

220

® Ll]e g

K17

BoinonHeHue pabomebi:

1. BknounTtb Uenb U yCTaHOBUTL Ha Knemmax 16-17 3agaHHoe HanpsKeHue.

2. lNocnepoBatenbHO oTKNtoYaa koHaeHcaTopbl C = 32 Mk®, 30 Mkd — 20MmKd,
10MKdb, NnpoBeCTM n3MepeHus Toka |, HanpsbkeHun Ha pesnctope Up n koHgeHcatope Uc;

cos @, ®. [laHHble 3aHecTn B Tabnuuy 2.

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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Tabnuua 2

C U Up Uc Cos @ (0} f
MKD B B B rpag My
32

30

20

10

Mo gaHHbIM 3amepoB (Tabnuubl 2) onpeaennTb (4Ns KaXO0ro U3MepeHus):

- COMpPOTUBIEHNE pe3uncTopa - Rp

- EMKOCTHO€E CornpoTuBIiEHNE KoOHOeHcaTopa — Xc;

- MONHOE CoMnpOoTUBNEHME Lenn — ZLu;

- MOJIHYKO MOLLHOCTb Uenn — S;

- aKTUBHYIO MOLLHOCTb Uenu — P;

- eMKOCTHYH MOLLHOCTb uenun — Qc.

PesynbTaTbl pacyeToB BBECTU B Tabnuuy 3.

Tabnuuya 3
C Rp Xc Zu S P Qc
32
30
20
10

Mo gaHHbIM Tabnuubl 3:

1. MoctpouTtb 3aBucmumoctu I(C) ,P (C) cos ¢ (C),S(C);

2. [Ina nepBOro M nocrnegHero 3amepoB MOCTPOUTb B MacliTabe BEKTOPHble

anarpamMmbl HaNpa>XeHnAa n Toka N CpaBHUTb UX;,

3. Ha ocHoBaHuu I'IpO,El,eJ'IaHHOIZ p860TbI caenaTtb BblBOAblI O BJITIUAHUN €MKOCTU Ha

XapaKTepUCTUKM Lienu.

KOHmpO]'IbeIe 80r1IpoChI.

1.

2
3.
4

Kak 3anucbiBaeTcs 3akoH Oma ansa gaHHow uenu?
OT yero 3aBMCUT NOSTHOE CONPOTUBIIEHME LEENN?
KakoBbl 0COBGEHHOCTM 3HEPreTUYeCcKMX NPoLEeccoB B Uccnegyemon uenn?

UTo Takoe peanbHbi U naeanbHbI KOHOEHCATOP?

MpakTnyeckoe 3aHaTME N26
VccnepnosaHus TpéxdasHown Lenu npyu coeANHEHUN NPUEMHNKOB 3HEepPrum 3se3aom

Llenb pabomai:

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx



KMPK BETAP® ®I'60Y BO «KI'MY»
AJIEKTPOTEXHUKA 1 OCHOBbI 3JIEKTPOHNKA | C.16/27

MO-15 02 17-0Or1.05.113

1. MpoBepuTb COOTHOLLEHNE (PasHbIX U NIMHENHBIX HAMNPsXKEeHUN.

2. o onbITHLIM AaHHbLIM NOCTPOUTL BEKTOPHbIE AMarpaMmmsl.

Obuwue ceedeHusi us meopuu:

CoeovHeHne «3Be3doW» Ha3blBaeTCA Takoe coeduHeHWe, Korda KoHubl a3
COedVHEeHbl B OAHY TOYKY, HasblBAaeMyl HySfieBOM, a Hadana BblgeneHbl K NUHEeNHbIM
nposoaam.

HanpsibkeHne mexay oByMS NMMHENHbIMU NpoBOL4aMU HasbliBaeTCcs NMHenHbIM U

HanmeeHVle MeXxay NMHENHBIMN nposogamMum N HyrnesbiIM Ha3blBaE€TCA (*)a3HbIM qu

Mpn coeanHeHnn «3Be30on» HanpsXKeHne NMHenHoe bornbluoe ¢asHoro B NE)

Un=Ugp+/3

JINHENHBbIMM TOKaMM Ha3bIBAOTCS TOKK, NPOXoAsLmne no NMHENnHbIM nposoaam lg

dasHbIMN TOKaMK Ha3bIBaKOTCA TOKN, NpoxoasdLume no gasam Ig

Mpwn coeguHeHnn «3BE300N» NUHENHbIE TOKM paBHbl asHbiM In = Iy Cuna Toka B
HyreBOM NpoBOe paBHa reOMeTpUYEeCKon CyMMe TOKOB OTAENbHbIX ¢has.

lo=la+ls+Ic

Mpn paBHOMepHOW Harpyske pas, T.e. NpU pasfnU4YHbIX CONPOTUBNEHUAX ha3 no
HyneBomy npoBogy 6yaeT npoTekaTb TOK, Ha3blBaeMbl ypaBHUTENbHbIM. CevyeHue
HyNneBoro nposoJa 3aBUCUT OT HEPaBHOMEPHOCTWU Harpy3ke das, 0bbldHO ero bepyT
paBHbiM 50% ceyeHus NMMHENHOro NpoBoAa, T.K. Cuna Toka B HyNEeBOM NPOBOAE MEHbLLE.
[Mpn HanMyMM HyneBoro NPoBoAa M HEpPaBHOMEPHOW Harpyske a3 HanpskeHust Ha hasax
noTpedbutenen octaTCsa HEU3MEHHBIMU U PaBHBLIMU HaNPSPKEHUAM Ha COOTBETCTBYHOLLMX
dasax reHepaTopa. A B cnyyae obpbiBa OAHOrO U3 NIMHEWMHbBIX NPOBOAOB NPU Hann4um
HyfneBOro nposoaa notpebutenu, ceBsdaHHble ¢ 060pBaHHON (ha3on, NULLAKTCA NUTaHUS,
a pnBe pgpyrme asel paboTtaloT HopmanbHO. Ha HyneBon npoBog PyoOUrnbHUKM U
npegoxpaHuTenn He cTaBAaTcd, 4-x npoBogHasa uenb 3-xX ¢asHOro Toka MNpUMEHSIETCHA
TOorga, Korga HepaBHOMEPHOCTb HarpyskM Ha dpasax SABNSeTCs HOpMarbHbIM YCIOBUMEM
akcnnyaTtauum notpebutenen (B 4aCTHOCTU, OCBETUTENbHAS Harpyska, HarpeBaTeflbHble
npuodopobl).

MowHocTb ogHoun hasbl onpegenseTcs: Po= Uo lo cos @

Mpn HepaBHOMepHOW Harpyske a3 MOLLHOCTb 3-X (a3 onpenensieTca:

P=3Po=+/3 Uulu cos ¢

[Mpubopsk! u o6opydosaHue:
1. AmnepmeTp LI 4311

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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2. BonbtmeTp 3 59

3. NNamnbl HakanmBaHnua BK 40 BT, 60 BT, 220 B

[MnaH pabomei:

1. NaHHble NpnbopoB 1 06opyaoBaHMsa 3aHecTn Tabnumuyy 1 (cm. 6rnaHk oT4éTa)

2. CobpaTb CXeMy YCTaHOBKM M NokasaTb €€ pyKOBOAUTENIO 3aHATUMN.

BbinonHeHue pabomei:

1. Npn paBHOMEpPHOM Harpyske wu3MepuTb ¢asHoe U JfIMHEeNHOE HanpsiKeHue,
rasHble TOKW, TOK HyneBOro nNpoBoAa, CMeLleHne HenTpanu. [laHHble 3aMepoB 3anucaTb
B Tabnuuy

2. OTKNo4YMB HyNeBOW NPoBOA yOeanTbCs, YTO PEXMM paboThbl LIENU HE N3MEHMUTCS.

3. Mo AaHHbIM 3aMepPOB BbIYMCNNUTD:

- conpoTmeneHune gas NPUEMHUKA;

- MOLLHOCTb (ha3 NpMeEMHMKa 1 BCEN Lienu;

- ybegutbes, uto Un=3*Uo.

3. BblkntoyaTensMn namMeHuTb COnpoTUBEHue a3 NpUéEMHMKa (HepaBHOMeEpHas
Harpyska) n NnoBTOpUTb n3mepeHuns n.1.

4. Mo AaHHbIM N3MepeHUs BblMUCIUTb N.2. (a, 0)

a) NOCTPOUTb BEKTOPHYIO AuarpaMmy JMHEWHbIX HanpPsbkeHun, ¢asHbiX U
HyneBoro Toka (Un = Ugp1 — Ugp2) (pasHble TOkM coBnagatoT ¢ pasHbIM HanpsKeHueMm, Tak
Kak namnbl akTuBHas Harpyska; (lo = la+ls+Ic)

5. OTKNIOYNTb HYNEBOW NPOBOA, NPOBECTU M3MepeHus n.1.

6. o gaHHbIM 3amepoB BblYMCNTL: Uo =

Uo=Uo"e;

Y= e ; Z =R (ona aktuBHoOW Harpy3kun) n cpasHuTb Uo n Uo anga Bcex cryvaes.
dasHble HaNPSHXEeHUsI UICTOYHMKA paBHbI M COBUHYTLI MO Base Ha 120°

7. MocTpouTb B MacluTabe BEKTOPHYIO guarpammy.

Mopapgoks3amepa | U | U | U | U | U|U[U|U/|U I I I I

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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PaBHoMepHas
Harpyska
HepasHoMmepHas
Harpyska
O6pebiB “O”

KOHmpO.I'IbeIe 80r1IpoChI.

1. KakoBa ponb HenTpanbHoro nposoga?

2. Kakoe HanpsKeHue HasblBaeTcsl IMHENHbIM?

3. Kakoe HanpsihkeHne HasbiBaeTcs pasHbiM?

4. COOTHOWIEHME JIMHEMHbIX W as3HblX HanpskeHuh npu  coeavHeHUn

noTpedutenen 3asesnomn.

MpakTnyeckoe 3aHaTne Ne7 UccnepoBaHue TpeéxdasHoU Lenu npwm
coeauHEHUUN NMPUEMHUKOB IHEPIrUM «TPEYroibHUKOM»

Llenb pabomai:
1. NpoBepnTb COOTHOLLEHNE NMUHENHBIX N Pa3HbIX TOKOB

2. nOCTpOVITb Nno OnNbITHbIM AAaHHbIM BEKTOPHbIE ANarpamMmmbl.

TpeyronbHMKOM Ha3blBaeTCH Takoe coeauHeHue, koraa KoHel, asbl «A» coeanHEH
C Hadanom dasbl «B». KoHel dhasbl «B» coeanHéH ¢ Havanom dasbl «C» M KOHey C
Havyanom asbl «A». K Toukam coeiMHEHUI NPUCOEANHAETCA NIMHENHbIE NPOoBOAaA.

Mpn coeonHeHUN «TPeyrosibHUKOM» doasHoe HarnpshkeHue paBHO JIMHENHOMY
Ugp = Un

JInHenHbIN TOK BonbLle das3Horo B NE) pa3 1n=~/3 lg

Mpn HepaBHOMEpPHOM Harpyske a3 fiMHEeNHble HanpshkeHuss ByayT OAMHAKOBbI, a
TOKM B dpasax 6yayT pasnuyHbIMu.

B cny4ae obpbiBa 04HOMO U3 NIMHENHbIX NPOBOAOB NOTPEOUTENM, HE CBA3aHHbIE C
obopBaHHbIM nNpoBoAoM, OyayT paboTaTb HOpManbHO, a ABe Apyrve hasbl OkaxyTcs
COeANHEHHBIMU Mexay cobon nocrnefoBaTeribHO M Ha HUX HanpsikeHue pacnpegenntcs
NPONOPLMOHANbHO CONPOTUBIIEHMSM (ha3 (ecnu Harpyska Ha ¢pasax bbina paBHOMepHas,
TO JIMHEMHOE HanpsbkeHue Ha asax pacnpefenuTbCcs nopoBHy). B atom cny4vae
notpebutenun Ha aTux 2x ¢asax byayT ropeTb B NonHakana.

B pesynbTtate MOXHO CKasaTb, YTO COeanHeHune noTpebutenen «TpeyronbHUKOM»
NpUMeEHSIETCA TONbKO TaM, rae MMeeT MEeCTO paBHOMepHas Harpyska a3 (B 4aCTHOCTU —
an. gsuratenu).

AKTMBHaAA MOLLHOCTb NPU COEANHEHUN «TPEYrONIbHMKOM» ONPeaenstoTCs No TeM Xe

dopmyram, YTo 1 NPU COeANHEHUN «3BE3L0N».

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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Ecnu ogHn n Te e noTpebuTtenu coeanHntb No cxeme (3Be340wn), 3aTeM No Cxeme
«TPEYronbHWK», MpPU COEOUHEHMN «TPEYroNibHUKOM» noTpebnsemass MOLWHOCTb byaeT

6onbwe B 3 paza. PA=3P L

Cobpatb cxemy:

B Kn2

)

[Mpubopkl u obopydoeaHue:

1. AmnepmeTtp 39514, 359 A1, A2, A3.

2. AmnepmeTp LI4311 A4, A5, A6.

3. BonbTmeTp 359 150-300 B.

JNlamnbl HakanueBaHusa BK 40 BT, 60 BT, 220 BTt

lnaH pabomsbi:

O3HakomuTbCsa ¢ Npubopamm n obopygoBaHMeM nabopaTopHOro ctona u 3anucaTtb
TeXHU4eckue gaHHble B Tabnuuyy (cMm. 6naHk oTyéTa)

CobpaTtb cxemy yCTaHOBKM 1 MoKa3aTb €€ AN NPOBEPKN PYKOBOAMNTENO 3aHATUN

BbirnonHeHue pabomai:

1. Mpwn paBHOMEpPHOMN Harpy3ke a3 nameputb asHoe HanpsXKeHne, asHble 1
NHEerHble TOKW. [laHHble 3aMepoB 3aHeCcTu B Tabnuuy.

2. [o gaHHbIM U3MEPEHUIN BBIYUCIIUTD:
- conpoTtmBneHne das NPUEMHUKA;

- MOLLIHOCTb ha3 NPpMEMHMKa 1 BCEW Lienu;

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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- B MacwTtabe NOCTpOUTb BEKTOPHYIO AnarpaMmy BEKTOPHbIX HanpsiKeHUn, asHbiX n
NMHENHbIX TOKOB (oNs 1-ro 1 2-ro 3amepa)

3. BknovatensamMmu nameHuTb conpoTmuBneHne gas (HepaBHOMepHasa Harpyska) u
BbINOSTHNTb N3MEPEHNA N pacdeTbl N.n. 1 n 2

4. OTKNOYMTb NpoBOS, (NMMHENHBIN — A, 06PbIB IMHENHOTO NPOBOAA) U BbINOSTHUTL
namepenusa n. 1. No gaHHLIM 3amMepoB caenatbh BbiIBOA 06 aBapUnHOM pexume paboTbl
uenu.

[NosicHeHue:

[MocTpoeHme BEKTOPHbIX AnarpammMm 060CHOBbLIBAETCS Ha:

-Ud n I cosnagatoT no pase, T.K. laMnbl - HArpy3ka akTMBHag.
- UaB, UBc, Uca — caBuHyTbl Apyr oTHOocUTEeNbHO Apyra Ha 120°

-la=laB—Ica nT. 1.

Tabnuua 3amepos.

Uat Usd Ucg la IB Ica IA B IC
Mopsaok 3amepa

PaBHOMepHbIe Harpy3sku

HepaBHoMepHbIe Harpy3ku

OO6pbIB NMHEHOro NpoBoaa

npy HEpaBHOMEPHOIA
Harpyske.

KoHmporbHble 80Mpochi:
1. Kakoe coeanHeHne oOMOTOK Ha3bIBaeTCsA TPEYroNbHUKOM?
2. YT0 Takoe paBHOMepHaa U HepaBHOMEPHasi Harpyska.

3. Kak nsmensietcs pexxum paboTtbl noTpebutenen, CoOeANHEHHbIX TPEYroSIbHUKOM Mpu

obpblBE OAHOMO M3 NMIMHENHbIX MPOBOAOB?

MpakTnyeckoe 3aHaTMe Ne8 MNoBepka npnbopoB

Llenb pabomei:

Hay‘-II/ITbCFI onpenendrTb OLIJVI6Ky n3mepeHunsa I'IpI/IGOpOB N HaxoOuTb nNnonpaBKy

npnbopoB..

Obuwue ceedeHust U3 meopuu:

Kakumn 6b1 meTogammn n Kak Obl TWATENBHO HE namMepdrnacb sBesininHa, TO4HOE ee

3Ha4YeHWe Nosy4YnTb HEBO3MOXKHO M3-3a NPMOOPOB, METOAOB M3MEPEHUIA, OpraHOB YyBCTB,

a TaK XXe M13-3a pa3jinyvHbIX CﬂyqaﬁHbIX BIIMAHUN Ha pesynbTat NaMmepeHud. Bcnencreue

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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3TOr0 NpyY U3MEepeHun HeobxoauMO onpenensTb YUCNOBOE 3HAYeHWe Un3MepsemMon
BENIMYUHBI U CTENEHb TOYHOCTU N3MEPEHWUN.

Mpn wunamepeHnn nobbiM  METOOOM HEU3BEXHbI HEKOTOPblE  PaCXOXOEeHUs
(norpewHoCTN) MexXay W3MEpPEeHHbIM W OEeNCTBUTENbHbIMM 3HAYEHUSIMU U3MEPSEMON
BEJTMYUNHBI.

Bce norpelHOCTM B aNeKTpon3MepuTerbHbIX Npnbopax MoryT 6biTb pasfeneHbl Ha
OCHOBHble W AonofiHuTenbHble. OCHOBHOM MNOrpelHocTbio  npubopa HasbiBaeTcs
MOrpeLlHOCTb, KOTOPY uMeeT npubop npu HOpMarsbHbIX YCMNOBUSAX 3KChnyaTauum
(nonoxeHue, TeMnepaTypa OKpyXatoLero Bo3ayxa, ero BfaXxHoCTb 1 np.)

OcCHOBHbIE MOrpeLLHOCTN, XapakTepuaytoLwme npmbop 1 3aBucCALLME OT ero CBONCTB
N COCTOSIHMSA, OonpenensawTcs Krnaccom ToyHocTu. OHKM npeacTtaBnsoT cobon cymmy
MOrpeLHOCTM OT TPEeHUsl, OMNpPOKMAbIBAHWUS, HEYPaBHOBELIEHHOCTU, HenpaBUIbHOM
rpagyvpoBKM W YCTAHOBKM LUKAmNbl, OCTaTOMHOW AedopMaumm MNpPYXMH, BHYTPEHHMUX
3NEKTPUYECKMX MArHUTHbIX NOSIEN, a TakKe OT MNOrpeLLIHOCTN OTCHETa.

[oNoNHMTENBHOM NOrpPeLLHOCTLI0 NPUbopa Ha3biBaeTCs MOrPELLUHOCTb, Bbl3BaHHas
OTKINOHEHMEM ycnoBun paboTbl npubopa OT HOpMarbHbIX (HENpaBuibHas YCTAHOBKA,
BHELLHNE 3MEKTPUYECKNE N MAarHUTHbIE NOSS, U3MEHEHNE YacTOThbl U Np.) YCNOBUMNA.

[ononHuTenbHble MOrpeLLHOCTN BbI3bIBAKOTCA BUAHMEM BHELLUHUX MPUYUH ©
3aBUCAT OT TeMnepaTypbl OKpYyXXakLen cpeapbl, BHELLUHErO MarHUTHOIO U 3NEKTPUYECKOrO
nons 1 4acTtoTbl N3MEPSEMON BESNTUYNHDI.

PasHocTb Mexay nokasaHnem npudopa Avsm U OEUCTBUTENBHBIM 3HAYEHNEM
n3mepsaemon BennymHbl Ag HasbiBaeTcs abConoTHOM NOrpeLLHOCTbLI0 Npubopa
A A = Ausm — A,Elel7ICT

[Ana nonyyeHus OENCTBUTENBHOMO 3HAYEeHUS M3MEPSIEMOW BENMYWMHbI BBOAUTCSA
nonpasa npubopa “c” HasblBaeTCs pPasHOCTbO Mexay AL AeNCTBUTENbHbIM U Auswm
N3MEPEHHBIM 3HaYEHNEM OMNpPeaEnsiEMON BENTUUYNHDI

A C=Aq—AM3M=-A
Monpaeka npmubopa paBHa abCOMTHOM NOrPELLHOCTMU, B3ATOM C 06paTHBIM 3HAKOM.
TOYHOCTb M3MEPEHUI XapaKTepU3yeTCst OTHOCUTENbHON NOrPELLHOCTbIO :
NpeacTaBnsAoWEN BblpaXXeHHOE B MNPOUEHTax OTHoweHue abConiTHOM MNOrpeLIHOCTU

npubopa A K A4eNCTBUTENBHOMY 3HAYEHUIO U3MEPSEMON BENUYNHBI AL
A
X =£-100%=M-100%

An A

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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B TexHuveckmx ycnosuax u [OCT Hopmupyetcsa 06blMHO NpuBeAeHHas
norpeuﬁlocm npvB, KOTOpas pPaBHAETCHA BblpaXX€HHOMY B MNPOLEHTaxX OTHOLLEHUHO
Hanbonee abCconTHON NOrpelwHocTM  Amax K BEPXHEMY npeaeny uamepexHuin npnbopa

Anp, TO €CTb

Xnpue = m-m%
Ag

LUndpa, obosHavatowas Knacc To4HOCTM npubopa ykasbiBaeT M ero AonyCTUMYHo
npuBEeAEHHYIO NOrpeLUHOCTb K npwmB.

C TeyeHnem BpeMeHM 3nekTpouamepuTerbHble Npubopbl HE COXPaHAT CBOWUX
TEXHUYECKMX XapaKTEPUCTUK M OCOBEHHO Knacca TOYHOCTU M3MEPEHUS HE3ABUMCUMO OT
TOro, NPUMEHSAIOTCA NN OHM B paboTe nnu XpaHATCca Ha cknage.

MpMeHeHNe HETOYHbIX W HeUcnpaBHbIX NPUOOPOB MNPUBOAUT K WUCKaKEHHbIM
pesynbTaTtam U3mMepeHun.

OnpegeneHne NorpeLwHoCcT TeXHUYeckMx npmbopos knaccos ToyHoctn 1,0;1,5;2,5;
N 4 3akniovaeTcs B CpaBHEHUM MOKasaHW NpoBepsaemoro n obpasuosoro npubopa. Mpu
npoBepke MeTOAOM CIMYEeHUa B KadecTBe 006pasuoBbiX MNPUOOPOB MCMNOMb3YHTCA
npubopsl knaccos 0,1;0,2; n 0,5.

MpoBepka amnepmMeTpoB METOLOM CRMYEHMSI UX MOKasaHUsa C MOoKa3aHUAMU
00pasuoBbIX CTPENOYHbIX NPpMBOPOB NPOU3BOANTCS NPU NOCreaoBaTENbHOM BKIIHOYEHUM
nposepsaemoro A n obpasuyoBoro Ao, amnepmMeTpoB C TeM, 4YTODbl Yyepe3 HMX MpoTekan
OLMH N TOT e TOK.

MpoBepka BONMbTMETPOB METOLOM CIIMYEHMSI BbINOMHAETCS NPU NapannenbHOM
BKMNtoYeHUn nposepsiemoro V n obpasuyoBoro Vo BoNbTMETPOB € TaMm, 4ToObl 06a npubopa

Haxoguinncb nog oaHMM U TEM XKe HanpsaXxeHnem.

[Mpubopkl u o6opydosaHue:

1. AMnepmeTp (obpasuosbin) M 1104 3A

2. AmnepmeTp (nosepsiembin) M 367 3A

3. BonbTmeTp (06pasuoBbin) 359 60 B
4. BonbTmeTp (noBepsiembin) M 367 50 B

5. PeoctaTt P 1 W 1000m.2A

BbirnonHeHue pabomai:

1. CobpaTtb cxemy ans amnepmeTpa

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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N I
15 N \&J

14

2. BbicTaBnas Ha npoBepsieMoM amnepmeTpe A 3HadeHus lusm = 0; 0,2; 0,4; 0,6;
0,8;1,2;1,4;1,6; 1,8; 2,0 A cHATb 3Ha4eHne obpasuosoro npmbopa Ao

3. lNo gaHHbIM 3amMepoB onpeaenuTb “c”

4. laHHble 3aMepoB W pacyeToB 3aHecTn B Tabnuuy u cgenatb BbIBOg O

COOTBETCTBUM Npnbopa ero Krnaccy TO4YHOCTU.

Inam loencTs Al Al% Pt

5. CobpaTtb cxeMy And NpoBEPKM BONbTMETPa

© ®

14

15

6. BoicTaBnsas Ha noBepsieMoM BOSIbTMETpe @ 3Ha4yeHus
Unam=0; 10; 20; 30; 50; B, cHaTb 3Ha4yeHne Vo =U [ect

7. Mo AaHHbIM 3amMepoB onpeaennTb

A U; Cu;x; A Umax; an.

8. [aHHble 3amMepoB U pacyeToB 3aHecTU Tabnuuy W caenatb BbIBOO O

COOTBETCTBUN np|/|6opa KItaCCy TOYHOCTW.

U usm U pencts AU A U%

9. Mo pesynbTaTam pacyeToB MNOCTPOUTL rPadouMK 3aBUCUMOCTU
CI=f1(lnam);  CU = f2(Uunam).

KoHmporibHble 80rpocsi:

1. YTo Takoe oTHOCKTENbHAA NOrPELLUHOCTbL?

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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2. YTto Takoe npuBegEHHasa NorpeLHocTb?

3. Kak obo3HavaeTca knacc npubopa?

MNMpakTnyeckoe 3aHaTne Ne9 UccnepnosaHune NonynpoBOoAHNKOBLIX ANOA0B
Llenb paboTbl:

CHsTue 1 aHanu3 BAX repmaHMeBOro u KpeMHWEBOro AMOAOB ; onpedeneHne ux
napameTpoB N0  XapaKTepPUCTMKaM; NOHSATL CBOWCTBA p-n nepexoja.

MonynpoBOAHMKOBLIN AMO4 UMEET OAMH P - N Nepexo U [iBa KOHTaKTHbIX BbiBOAA ,
katoq u3 n-obnactmh wm aHog w3 p - obnactm . Haubonee pacnpocTpaHeHbl
BbINPSIMUTESNbHbIE U UMMNYIbCHbIE AuoAabl . BbinpAMUTENbHbIE NPUMEHSAIOT TNaBHbLIM
obpa3omM Ansa BbINpsiMAeHUs nepemeHHoro Toka 4yactotorm 50 - 100 u. MMnynbCHble
NMPUMEHSIOT B UMNYIbCHLIX peXumMax paboTbl.

PaboTta avoga B BbINPAMUTENBHOW CXeMe OnpefenseTcd ero BONbT-aMMepHOW
xapaktepuctumkon (BAX), KoTopas coCcTouT M3 Npsimon 1 obpaTHom BeTBeN. [psimyto BETBb
BAX cHumatoT no cxeme (pucyHok 5a). [NnaBHO yBennumBas OT Hyns TOK reHepaTopa Toka
T, n3amepsoT NPAMOE HanpskeHne auoaa Ans psiaa 3HadeHun npsimoro Toka. ObpaTtHyo
BeTBb BAX cHMMaloT no cxeme (pucyHok 5 6) . [naBHO yBenuumnBas OT Hyns HanpshkeHue
reHepaTopa MH3, namepstoT obpaTHbIA TOK ANSA psga 3HavyeHun 0bpaTHOrO HaNPsSKEHWS.

BAX repmaHneBOro n KpemMHMeBOro AMOA0B UMeeT BUA (PUCYHOK 6). AHanun3 aTux
XapakTepucTuK No3BonseT caenaTb BbiBOAbI:

1. Mpy oOANHAKOBBIX 3HAaYEHUSX NPSMOro Toka lnp NageHne HanpsxeHus Unp Ha
KpeMHMeBOM B ABa pa3a Gonblue, YeM Ha repMaHMeBOM Anoaax .
2. Mpy oAMHaKOBBLIX 3HAYEHUAX OOPATHOrO HaMnpsHKeHUs repmaHueBbld Ouon

UMEET 3HaYnUTENbHO BonbLwNn 06paTHbI TOK I05p, YemM KpEMHMEBBIN .
lepMmaHueBble auvoabl MNpUMEHAT npu  obpaboTke curHanoB  Marnou

aMnnuTyapl

(8o 0.3 B). KpeMHueBble NpUMEHSIOT , Korga obpaTHbIN TOK HeOMyCTUM .

OcCHOBHble NapameTpbl BbINPSAMUTENbHbLIX ANOAOB:

Unp - NOCTOSAHHOE NpsIMOE HanpshXeHue npy onpeaeneHHoM Inp;

Inp - CPEAHUM OONYCTUMbIA NPAMON TOK;

Uosp - OBpaTHOE JonycTMMoe HanpskeHne (aMnnuTygHoe);

lo6p - NOCTOSAHHBIV 0BpPaTHLIN TOK Npu onpeaeneHHoM Uosp

MpeBbiweHne Uosp max NepeBoauT avoa B pexum npobos p - n nepexoga
ornekTpuyeckui npobon He paspywaeT p - n nepexon (KpaTKOBPEMEHHbLIN), TEMNI0BOW
npobon paspyLliaeT p - N Nepexos . QNEeKTpPUYECcKmii NPodon MOXET NEPENTN B TEMNIOBOMN,
npv 4nu- TenbHOM BO34ENCTBUM .
MeToguyeckue ykasaHus:
PaboTta nposoantca Ha obopyaoBaHun nabdopatopHoro cteHaa 87J1-01, cmeHHas
naHenb 1, Ha KoTopon cobupaeTtcsa paboyas cxema (PUCYHOK 5).
1. [Mpw BbINONHEHUU N. 4 UCNONb3YIOT:
G1(I'T)-reHepaTop TOKa CTEHAZ;
PA1(Inp)-ABM1 Ha npegene namepeHns «10 mMA»;
PV1 (Unp) - ABM 2 Ha npegenax namepenusa Ana Ge - 0,5 B; ana Si - 1 B; VD1 -
uccnegyemole guoabl 47 v kg 103.
2. Mpw BbINONHEHUU N. 5 UCNONbL3YIOT:
G2 (F'H3) - uctoyHnk Hanpsxenna ot O go 100 B;
PA2 (losp) -ABO Ha npegenax namepexms «O,1 MA» n «O,01 MA»;

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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PV2 (Uosp) - ABM 2 Ha npepenax namepenuns "100 Br.

lMopsiAok BbINOMHEHWST paboThl :

1.HayepTtntb TAbONMUY 1 1 2 AnA 3annUcyM CHUMaeEMbIX NMOKa3aHW NpsMon n obpart-
Hown BeTBen BAX.

2.Hayeptutb cuctemy koopamHaT (PUCYHOK 7) Ansi MNOCTPOEHUS MPsIMbIX U
obpaTtHbix BeTBen BAX B macwTabe:

Mpsmas BeTBb: Inp-B 1 ¢cM 2 MKA; Unp-B1cm O, 1 B.
O6paTtHas BetBb: UOBp -B 1 cmM 5 B; ana Ge 06p -B 1 cm 5 MKA, ana SiB 1 cm

0,05 MKA.

3.HauepTuTb anekTpuyeckue cxemMbl (pUCyHOK 5 a, 6). [Ina CHATUSA nokasaHun npu
NPSAMOM BKIIOMEHMM OMOAO0B (PUCYHOK 5 a) . [na cHATUA nokasaHunh npu obpaTHOM
BKMOYEHUN OMOLO0B (PUCYHOK 5 6).

4.CHaTne npsimbix BeTBen BAX repmaHneBoro n KpeMHmeBoro amonos. Ha cmen-
Hon naHenn 87J1-07/]1 cobpaTb cxeMy (pucyHOK 5 a) . YcTaHaBnuBasd yKasaHHble
3Ha4veHus Inp CHATb NokasaHus Unp M 3aMepbl BHECTU B COOTBETCTBYHOLWME rpadbl Ansa Ge
n Si, Tabnuuya 1.

5.CHaTne obpaTHbix BeTBe BAX repmaHueBOro M KpemMHMeBOro amonoB. Ha
cMmeHHon naHenn 87J1-01/1 cobpatb cxemy (pucyHok 5 6). YcTaHaBnuBasi ykasaHHble
3HayeHus Uosp CHATb nokasaHusa |06p v 3amepbl BHECTW B COOTBETCTBYHOLME rpadobl
ana Ge wn Si, Tabnuua 2.

Mo paHHbIM Tabnmy 1 M 2 nocTpouTb npsiMble M obpaTtHble BeTBM BAX
repMaHneBoro N KpeMHMEBOIo ANOL0B B KOOPAMHATHBIX OCSIX.

PucyHok 6

PucyHok 5

PucyHok7

Tabnuua 1

HokymeHnm ynpasnsemcs npoepammHbiMu cpedcmeamu 1C: Konnedx
lNpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuemycs e 1C: Konnedx
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Mpamon ToK lnp, MA 0,05 0,2 0,5 1 5 10
Mpsmoe Ge
HanpsbkeHne  Unp,
B Si
Tabnuuya 2
O6paTtHoe HanpskeHne Uosp, 1 5 10 20 30
B

Ge
O6paTHbIN TOK losp, MA

Si

Ucnonb3oeaHHble UCMOYHUKU: (2), (5), (6)
CodepxxaHue omyéma:

HanmeHoBaHne nabopatopHoun paboThl, Lenb paboTbl, KTO BbINOSTHUI

TexHnyeckne gaHHble Ucnonb3yembix NpubdopoB n obopyaoBaHus ( HAMMEHOBaHWE, Tun,
npegensl NU3MepPeHns, LieHa AeneHns)

OnEeKTPMUYECKNe CXeEMbl COEANHEHWNN

Peaynbtatbl HAGNIOAEHNA N BbIYUCTIEHWIA

padumkn, BONbT- aMnepHas XxapakTtepucTuka

MeToabl U3MEPEHNN N PACYETHbIE COOTHOLLEHUS

OueHka nosly4eHHbIX pe3ynbTaToB U BbIBOAbI

OTBETbI HA KOHTPOJSIbHbLIE BOMPOCHI

KoHmporsibHbIe 80rpocsi:

O6BbACHUTL CBOMCTBA ANEKTPONPOBOAHOCTM P-N nepexoaa.
OcHOBHble NnapaMeTpbl BbINPAMUTENbHbLIX A1o40B, No BAX.
Mo BAX cpaBHUTb repMaHueBbIA U KPEMHUEBBIN ONOAbI.
BrivsHme Temnepatypbl Ha n/n gnoabl, nokasaTtb No BAX.
Buabl npo6osa oMoaoB 1 X NPUYKUHLI.

OcHoOBHblE NONYNPOBOAHUKOBbIE ANOAbI, UX MPUMEHEHME.

2R NS
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