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Jlaboparoproe 3ansiTue Nel5



1 BBEJEHUE

BaxHyl0o 4acThb TEOpEeTHYECKOM ¥  NPOPECCHOHATBHONW  MPAKTHMYECKOH  IMOJTOTOBKH
00yYaroIMXCsl COCTABIISIFOT IIPAKTUYECKHE U JTAOOPATOPHBIE 3aHSITHS.

CocraB U conep)aHue MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUIN HAlpaBJIeHbl HA PEATHU3ALHUI0
®denepanbHOr0 rocylapcTBEHHOrO 00pa30BaTENIbHOIO CTaHJAApTa CpenHEero NnpodecCHOHaIBHOIO
o0OpazoBaHusl.

Benymell nupakTuyeckodl IeNbl0  MPAKTHMYECKMX 3aHATUN  sBisercss  (OpMHUpOBaHUE
npoeCCUOHATBHBIX TMPAKTHUECKUX YMEHHMH (YMEHHUI BBINOJHATH OIpENeNeHHbIe JeHCTBU,
olepanuu, HeoOXOAUMBbIE B OCIEAYIOLIEM B IPO(ECCUOHAIBHON AEATEIbHOCTH).

Benymieid nupakTudeckod I1enblo JTAOOPAaTOPHBIX 3aHATUH SBISIETCS HKCHEPUMEHTAIbHOE
HOJTBEPKIEHUE U IPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEN).

B cootBeTcTBHM ¢ paboueit mporpaMMoil yueOHOU TUCIMIUIMHBI «OCHOBBI IEKTPOTEXHUKH H
JIEKTPOHUKI» IPESYCMOTPEHO MPOBEJCHUE IPAKTUUYECKUX U J1a00OPATOPHBIX 3aHATHH.

B pesynbrare ux BBITOTHEHHUS, 00YYAIONIUICS JOIKEH:

ymemp:

VY 1.2.04. ucnonb3oBaThb OCHOBHBIE 3aKOHBI M MPUHIUIBI TEOPETUYECKON AIIEKTPOTEXHUKU U
AIIEKTPOHUKH B MPO(HECCHOHATLHON AEATEIbHOCTH

V¥ 1.4.03. unTarh NPUHLUIIHAIIBHBIE JJIEKTPUUECKUE CXEMbI YCTPOICTB

VY 2.1.08. aHanu3upoBaTh JIEKTPOHHBIE CXEMBI;

VY 2.1.09. ucnonp30BaTh 3NIEKTPOHHBIE TPUOOPHI U YCTPOHCTBA

VY 2.2.03. skcIutyaTUpOBaTh 3AEKTPOOOOPYAOBAHUE

V¥ 2.3.03. u3mepsaTh U pacCUUTHIBATH ApaMETPhI AJICKTPUUECKUX Ienen

V¥ 2.1.09. ncnonb30Bath JIEKTPOHHbBIE TPUOOPHI U YCTPOHCTBA

Yo 01.01 pacrio3HaBaTh 3ajjauyy W/WiM 1pobiieMy B NpodecCHOHaIbHOM  W/WIH
COLIMAJIbHOM KOHTEKCTE;

Y0 01.02 aHaJTM3UpPOBaTh 3a/ady, BBIOMpaTb M HUCIOJb30BATh YMECTHbIE LH(POBbIE
CPE/ICTBA, TPUIIOKECHUS  PECYPCHI JJIsl IOCTAHOBKU M PEUICHUS 331a4k \IIPOOIICMBI,

Y0 01.03 pa3fensaTh KOMIUIEKCHBIE 3aJauyd Ha [OA3a/JauyM; OTCIEKHBATh IPOLECC
UCTIOJTHEHUS 3a/1a4, C TIOMOIIBIO U(POBBIX HHCTPYMEHTOB;

Yo 01.04 BBISIBIIAT U A(PPEKTUBHO UCKATh MH(OPMAIHIO, HEOOXOIUMYIO ISl peIieHUs
3a/1a4d WU/UIU TPOOJIEMBI,

Yo 01.05 COCTAaBIIAThH IJIaH JEHCTBUM;

Y0 01.06 OTIpeIeTUTh HEOOXOAUMBIE PECYPCHI;

Y0 01.08 BJIAJIETh AKTYaJbHBIMU METOAaMU PalbOThl B NMPO(ECCHOHANIBHON U CMEXKHBIX
chepax;

Y0 01.09 paboTaTh B U3MEHSIOLINXCS YCIOBUAX, B TOM YHUCIIE B CTPECCOBBIX;

Y0 02.01 OTIpeAeNATh 3aJ]auu Ui orcka MH(popMalny;

Y0 02.02 uckaTh MHpOpManuio B ceTH HTepHET, C HCNOJIb30BaHHEM (QUIBTPOB H
KITFOYEBBIX CIIOB;

Y0 02.03 IJIAaHUPOBATh MPOLIECC NTOKUCKA;

Yo 02.04 IIPUMEHATH IIPOTrPAMMHBIE PELICHUS I CTPYKTYPUPOBAHUA U CUCTEMATU3ALIMU
uH(pOpMaLnu;

Y0 02.06 OLIEHUBATh MPAKTMYECKYI0 3HAYMMOCTh pPe3yJIbTaTOB IOMCKAa C IOMOIIBIO
U(PPOBBIX HHCTPYMEHTOB;

Y0 02.07 o(opMIIATH pe3ynbTaThl MOUCKA C IIOMOLIBIO IU(POBBIX HHCTPYMEHTOB;

Y0 03.03 HaXOJUTh MHPOPMAIUIO B LIENAX camMooOpa3oBaHUs U OOyueHUs MPH MOMOIIU
U(PPOBBIX HHCTPYMEHTOB;

Y0 03.07 MPUMEHATHh HCCIEIOBATEILCKUE TPUEMbl M HAaBBIKHA, YTOOBI OBITH B Kypce

IIOCJIETHUX OTPACIIEBBIX PEILICHMUI;



VYo 03.08 CaMOCTOSATENIBHO OIPEACNIATh MPOOEIbl B CBOMX 3HAHUSAX W KOMIICTCHITUSIX C
HCIIOJIb30BaHNEM MHCTPYMEHTOB CAMOOIICHKH U IIU(PPOBBIX OLIEHOYHBIX CPEJICTB;

Y0 02.09 MPUMEHATh  CpeAcTBa  WH(OPMAIMOHHBIX  TEXHOJOTHH  IUIT  pElICHUs
npo(hecCHOHANBHBIX 33]1a4;

VYo 04.01- oprann3oBbIBaTh pabOTy KOJUIEKTHBA U KOMaH/IbI,

Yo 05.01- rpaMOoTHO M3Marath CBOM MBICIU ¥ O(GOPMIIATH JOKYMEHTHI 1O IpodecCHOHATBHOM
TEMaTHKe Ha rOCYAapCTBEHHOM SI3bIKE, IPOSIBIIATH TOJIEPAHTHOCTh B pab04YeM KOJUIEKTHBE

CoznepxaHue NPaKTHUYECKHX M JIAOOpaTOpHBIX pabOT OPUEHTHPOBAHO Ha MOJTOTOBKY CTYIEHTOB K
OCBOCHHIO NPOrpaMMbl IMOATOTOBKU CIIELUAIMCTOB CPEJHEr0 3BEHA IO CHELMAIbHOCTU U OBJIAJICHHUIO
npogheccuoHanbHLIMU KOMNEMEHUUAMU.

I1K.1.2. Pa3pabarbiBaTh BUPTYaJbHYIO MOJEIb DJIEMEHTOB CHUCTEM aBTOMATH3allMd Ha OCHOBE
BBIOPAHHOTO MPOTPAMMHOT0 00eCIIeUeHHs U TEXHUYECKOTO 3a/IaHHs;

IIK.1.4. ®dopmupoBarh NaKeT TEXHUYECKON JOKYMEHTAIlMM Ha pa3paOOTaHHYK MOJEIb
3JIEMEHTOB CUCTEM aBTOMATH3AllNH;

[1K.2.1. OcymecTBasTh BBIOOP 000PYAOBaHUS U AJIEMEHTHOH 0a3bl CUCTEM aBTOMATHU3AllMH B
COOTBETCTBUM C 33JJaHUEM M TpeOOBaHHEM pa3pabOTaHHOM TEXHUYECKON JOKYMEHTAl[MU Ha MOJIENb
3JIEMEHTOB CHCTEM aBTOMATU3ALIUY;

[1K.2.2. OcymiecTBasTh MOHTaX W HAJIAJKy MOJEIU 3JIEMEHTOB CUCTEM aBTOMAaTH3alMd Ha
OCHOBE pa3pabOTaHHOIN TEXHUYECKOMN TOKyMEHTAlUH;

[1K.2.3. IIpoBOAMUTH HCIBITAHHUS MOJEIU 3JIEMEHTOB CHCTEM AaBTOMATH3AllMU B pEAIbHBIX
YCIIOBHSAX C LIEJIBIO MOATBEPKIEHUS pab0TOCIOCOOHOCTH U BO3MOXHOM ONTHUMHU3ALINY;

[1K.4.1. KonTponupoBaTh TEKylMe NapaMmeTpbl U (PaKTUUYECKHE IOKa3aTesld paboThl CUCTEM
aBTOMAaTH3allUd B COOTBETCTBUU C TPEOOBAaHMSIMH HOPMATHBHO-TEXHMYECKOM JOKYMEHTAIlUM JUIs
BBISIBJICHUSI BO3MOXHBIX OTKJIOHEHU;

I1K.5.2. BpINONHATS PEMOHT, MOHTaX, HalaJIKy U MPOBEPKY PabOTOCIIOCOOHOCTH KOHTPOJIBHO-
U3MEPUTENIbHBIX TPUOOPOB U AaBTOMATHKU;

A Taxoke GOPMHUPOBAHUIO 0OU4UX KOMNEM EHYUTL '

OK 01 BriOuparb crnocoObl pemieHus 3aaad npodecCUOHATBLHON NeATeIbHOCTH MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIW3a M HMHTEpIpeTanuu MHGOpMaluu U
UH(POPMALIMOHHBIE TEXHOJIOTHH IS BBIOJIHEHHS 3a/1a4 PO EeCCHOHATIBHOM 1eATeIbHOCTH.

OK 03 IlnanupoBath M peann30oBbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE U JMYHOCTHOE Pa3BUTHE,
NpPEANPUHUMATENBCKYIO JIeATeIbHOCTh B NMPO(ecCHOHANBbHONW cdepe, HCHOIb30BaTh 3HAHMUA IO
(uHAHCOBON I'PAaMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYalIHSIX.

OK 04 D¢ dexTnBHO B3auMOIecTBOBAaTh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE.

OK 05 OcymiecTBisTh YCTHYIO U MUCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06 IlposBasTh Ipa)xaaHCKO-NATPUOTHUECKYIO IMO3UIUIO, JEMOHCTPUPOBATh OCO3HAHHOE
NIOBEJICHHE HAa OCHOBE TPAJAMIMOHHBIX OOIEYETOBEYECKUX ILIEHHOCTEH, B TOM YHCIE C YYETOM
rapMOHM3allUU MEXKHALMOHAIBHBIX W MEXKPEIUTHO3HBIX OTHOIIEHUH, TNPUMEHSATh CTaHIAPThI
AHTUKOPPYINLUOHHOIO [TOBEICHUS.

BrimontHeHNE CTyJAeHTaMU TPAKTUYECKUX M JIA0OpaTOPHBIX padoT Mo y4eOHOW AUCITUTUTHHE
«OCHOBBI IJIEKTPOTEXHUKH U NEKTPOHUKU» HATIPABIICHO HA:

- 0000mmeHne, cUcTeMaTU3aIuioo, YrIyOlIeHWe, 3aKpeIuieHHE, pa3BUTHE W JICTaIU3aIUIo
MOJTyYEHHBIX TEOPETHUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM yueOHON AUCIUTIIINHBL;

- (hopmupoBaHUEe YMEHUI MPUMEHATH TOJTyICHHBIC 3HAHUS Ha MMPAKTHKE,

- peaM3annio eIMHCTBA HHTEIUICKTYATbHON U MPAKTUYECKON 1A TEIHHOCTH;

- (popMupoBaHue U pa3BUTHE YMEHHIl: HaOII0AaTh, CPAaBHUBAThH, COMOCTABIIATh, aHATU3UPOBATD,
JeNaTh BBIBOABI M OOOOIIECHUS, CAMOCTOSITEIbHO BECTH HCCIICOBAHUS, MOJIB30BATHCS PA3IUYHBIMU



nprueMamMu U3MepeHui, opOopMIISTh PE3yNIbTAThl B BUJIE TAOJIHII, CXeM, TPahUKOB;

- mpuoOpeTeHre HaBBIKOB pabOThI ¢ pa3IMYHBIMU MPUOOpaMH, anmapaTypoil, yCTaHOBKAMHU U
JIPYTUMH TEXHUYCCKHUMHU CPEJICTBAMU TSI TPOBEACHUS OIIBITOB;

- pa3BUTHE MHTEUIEKTYalIbHbIX YMEHUH Yy OyIyluX CHIEHUATUCTOB: AHAIUTHYECKUX,
POCKTHUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIPa0OTKY IpY PELICHUH ITOCTABICHHBIX 3a/1a4 MPO(eCcCHOHAIBHO 3HAYMMBIX Ka4eCTB, TAKUX
KaK CaMOCTOSITEJIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPYECKAs MHUIATHBA.

[TpakTuyeckue u 1aGOpaTOPHBIE 3aHATHS MPOBOIATCA IOCIIE COOTBETCTBYIOIIEH TEMBI, KOTOPast
o0ecrieyrBaeT HATMYNE 3HAHHI, HEOOXOIUMBIX ISl €€ BBIIIOJIHEHUSI.



2METOJAUYECKHUE YKA3ZAHUSA
Tema 1.1. DiiekTpHYECKOe MOJIE

IIpakTnueckoe 3ansaTHe Ne 1

Pacuér skBUBaNICHTHOI €MKOCTH OaTapen KOHIEHCATOPOB
Ileab: HayuyuTHCS PaCcCCUUTHIBATH LENHU C KOHJIECHCATOPAMHU.
Boinosnus padory, Bel Oyaere:
ymems: YV 1.2.04 ucnonb3oBaThb OCHOBHBIE 3aKOHBl M IPUHLUIBI TEOPETUYECKOU

OJICKTPOTEXHUKHU U BJICKTPOHUKHU B HpO(l)CCCHOHaHBHOfI JACATCIIBHOCTH.

MarepuanbHoe olecneuyeHue: Jis MPOBEACHUS MPAKTUYECKON paboThl TpeOyercs Haaudue
CHEIHaJIbHOM JITEpaTypbl, UHTEPHET-PECYPCHI.

3amanue:
1. Pewmure 3amauu:
1) Uemy paBHA €MKOCTh TUIOCKOTO KOHJICHCATOpA C KPYTIbIMU TutacTuHaMu & 10 M,

eciu pacctosiHue Mexay riactuHamu 0,01 MM, a OTHOCHTENbHAS AUAJICKTPHUYUCCKAs IIPOHUIIAEMOCTb
TUDJIeKTpUKa € = 2,47

2) OrnpenenuTb SHEPTHI0 AIEKTPUUECKOTO MOJIsi KOHeHcaTopa eMKocThio 10 Mk®d npu
HanpspKeHUHW Ha miactuHax 220 B.

3) Ornpenenurte SKBUBAJICHTHYIO EMKOCTh 0aTapeu u3 TPEX MOCIe10BaTeIbHO
COCMHEHHBIX KOHAEHCATOPOB, eciin C1=C2=C3=3 MxD.

4) Onpenenure SKBUBAJIEHTHYIO EMKOCTh OaTapeu U3 TPEX KOHJEHCATOPOB, COEIUHEHHBIX
napauensHo, ecnu Cl=1 Mmx®, C2=4 Mx®, C3=5 MxD.

2. Ornpenenurte SKBUBATICHTHYIO EMKOCTh OaTapen KoHaeHcaTopoB (puc.1l). Ucxoanbie

JaHHBIC ITPUBCJICHBI B Ta6nnue 1.

x ggy g7
Cl c4 C5 7 T
_[:'_':]_f,i —i- % %«%
— 2 i} —A
C3 C4 3 C4 C4 Cs
Cxensa 1 Cxenza 2 Cxessa 3 Cxenra 4
Pucynok 1
Tab6muna 1
Ne Cl, | C2, |C3, |C4, |C5, Ne Cl, | C2, |C3, |C4, |C5,
BapuaH BapuaH
T CXeM | MK | MK | MK | MK | MK | CXeM |MK |MK |MK | MK | MK
BI D D D D D BI () D D D D
1 1 1 2 3 4 6 16 4 1 2 1 2 6
2 2 2 3 4 6 1 17 1 2 3 3 4 1
3 3 3 4 6 1 2 18 2 3 4 4 6 2
4 4 4 6 1 2 3 19 3 4 6 6 1 3
5 1 6 1 3 4 4 20 4 6 1 1 2 4
6 2 1 2 4 6 6 21 1 1 2 3 4 6
7 3 2 3 6 1 1 22 2 2 3 4 6 1
8 4 3 4 1 2 2 23 3 3 4 6 1 2
9 1 4 6 3 4 3 24 4 4 6 1 2 3
10 |2 6 1 4 6 4 25 1 6 1 3 4 4




11 |3 1 2 6 1 6 26 2 1 2 4 6 6
12 |4 2 3 1 2 1 27 3 2 3 6 1 1
13 |1 3 4 3 4 2 28 4 3 4 1 2 2
14 |2 4 6 4 6 3 29 1 4 6 3 4 3
15 |3 6 1 6 1 4 30 2 6 1 4 6 4

IMopsinok BHINOJIHEHHUS PAadOTHI:
1. [lepenucath UCXOAHBIE TaHHBIE CBOETO BapHaHTa
2. HaifTu Hen3BeCTHbBIC 3HAUCHUS
Xox paboThi:
1. IlepedepTuTh CXEMY JIsI CBOEH 3a/1a4n
2. Ilonp3ysich TEOPETHUECKUM MAaTEPUAIOM JICKIIUH PEUIUTh 334y
3. [IpenoctaBuTh pe3ynabTaT Ha MPOBEPKY MPENO1aBATENIO.
dopma npeacTaBJeHus pe3yJbTara:
Otuer no paboTe T0JKEH COAEePKATh:
a) HaMMEHOBaHHE PadOTHI U 1IEJIb PaOOTHI;
0) HWCXOJHBIE TaHHBIC I pacdyéTa (110 BapuaHTaM);
B) CXEMY JJIEKTPUUYECCKOM 1IeTH;
I) pe3yabTaThl pacyETOB;
1) BBIBOJIBI 11O paboTe.

Kpurepun onenku:

OrneHka «OTJIMYHO» CTABUTCS, €CIIH 3aJaHHE BBIIOJIHEHO BEPHO.

OrneHKa «XOpOII0y» CTAaBUTCS, €CIU JIOMYIIEHA O/IHA MIIK JIBE€ OIINOKH, TIPUBEALINE K
HENpaBUWIBHOMY pe3yJIbTary.

OrneHka «yA0BJIETBOPUTEIBHO» CTABUTCS, €CJIM IIPUBEIEHO HETIOJIHOE BBIIIOJIHEHUE 3aaHMsL.

OneHka «HeyI0BIETBOPUTEIIBHOY» CTABUTCS, €CIIU 3aJJaHUE HE BBIINOJIHEHO.

Tema 1.2. DuiekTpr4ecKkHe Henu MOCTOTHHOI0 TOKA

IIpakTnyeckoe 3ansaTne Ne 2

Pacuér nemneii co cMelmaHHBIM COSIMHEHUEM PE3UCTOPOB MCTOAOM «CBECPTHIBAHUS

Hean:

- HayYUThCS «CBOPAUMBAThHY 3JEKTPUUECKYIO LIEMb CO CMEIIaHHBIM COEIMHEHNEM PE3UCTOPOB,
OTpesieNATh 00I1ee CONPOTUBIICHHUE LIETIH.

Boinosinus pa6ory, Bel Oynere:

ymems: Y 2.3.03- U3MEPATH U PACCUUTHIBATH TAPAMETPBI DJIEKTPUUECKUX LETIEH.

MarepuanbHoe obecnedeHue: s IPOBEICHHS MPAKTHUECKOW paboThl HATMYHE CIIeIUATbHBIX
MaTepuaioB U 000pya0BaHUs HE TpedyeTcs.

3apanme: Ompenenute oOlIee COMPOTHUBICHHE LENH PE3UCTOPOB. CXeMbI 3IEKTPUUECKUX
ueneil npuBezeHsl Ha pucyHke 1. MicxoaHble naHHbIE BAPHAHTOB MTPUBEACHBI B TaOIHIIE 2.

Tabmnma 1
Bapuant Ne cxembl R1 R2 R3 R4 RS R6 R7 R8 R9
1 1 9 13 28 2 8 15 22 18 -
2 2 8 9 16 6 9 11 7 4 -
3 3 4 4 7 19 9 12 27 2 1
4 4 5 10 7 17 10 4 5 11 29
5 1 10 2 1 7 2 9 2 16 -




6 2 6 9 24 1 4 7 4 8 -
7 3 5 2 27 9 4 5 26 6 22
8 4 3 1 4 4 10 8 18 11 3
9 1 6 15 5 16 8 5 3 16 -
10 2 7 15 10 6 4 11 20 4 -
11 1 4 8 6 14 1 12 8 14 -
12 2 8 13 20 10 7 7 18 6 -
13 3 9 15 26 5 1 2 24 20 7
14 4 5 13 19 19 1 8 25 18 13
15 1 4 15 23 15 4 2 28 11 -
16 3 9 3 7 8 10 10 2 9 20
1
2 {3 {4}
s}
[ 5 | [ 6 |
| J | J
7
L 8 |
Cxema 1 Cxema 2

Cxema 3

Pucynoxk 1

ITopsinok BbINOJIHEHHS PadOTHI:
1. 3yunTe BUIIBI COEMHEHHUSI CONTPOTUBIICHUH.

Cxema 4

2. Vzyunte cxemy AJisi CBOETO BapuaHTa, IEPEUYEPTUTE, U BHIMHIIUTE TaHHBIE.
3. Haiinmure sxBuBaneHTHOE (00111€€) COMPOTUBIICHNUE.

Xox paboTsrI:

1. Pa30eliTe nenp Ha y4yacTKH, TJI€ €CTh TOJIBKO IMOCJIEIOBATEIBHOE, UM TOJIbKO MapajjIelIbHOEe
coeguHeHue. CII0)KUTE 3TH CONPOTUBIIEHNS B COOTBETCTBUU C MPABUIIAMH.
2. Haynute cBOopauuBaTh CXE€My C KOHIIA (HA4aJlOM CXEMbI SIBJISIETCS MECTO, KyJa IMOAaeTcs

HaNpsDKEHUE).

3. CBOpa‘-II/IBaI‘/’ITC CXEMY [0 TEX I10pP, [TOKAa HC OCTAHCTCA OAHO, S9KBUBAJICHTHOC COIMMPOTUBIICHUC.

dopma npeacTaBlieHus pe3yJbTaTa
Otuer 1o paboTe TOJDKEH COACPKaTh:




a) HaMMEHOBaHHE PadOTHI U IEJIh PaOOTHI;

0) WCXOMAHBIC NaHHBIC I pacuéTa (110 BapuaHTaM);
B) CXEMY AJIEKTPUUYCCKOH IIeTH,;

I) pacyérsl.

Kpurepun onenkmu:

OrneHka «OTJIMYHO» CTABUTCS, €CIIM 3aJaHHE BBIIIOJIHEHO BEPHO.

OreHKa «XOpOIIO» CTAaBUTCS, €CIIU XO/1 BBIMOJIHEHHS 3a/IaHHsI BEPHBIH, HO ObUIa JOMyIIeHA
OJIHA UJIM JIB€ OIIMOKH, IPUBEIINE K HEIPABHUIIBHOMY Pe3YyJbTary.

OrneHka «ya0BJIETBOPUTEIIBHOY CTABUTCS, €CIIU IPUBEAECHO HENOJIHOE BBIIIOJIHEHUE 3a/1aHusl.
OneHka «Hey/10BIETBOPUTEIILHOY» CTaBUTCS, €CIIU 3aJJaHUE HE BBIIIOJIHEHO.

IIpakTnueckoe 3ansaTne Ne 3

Pacuér menmu mocTOSIHHOIO TOKA Pa3sHBIMHA METOAAMHU

I_Ie.]'ll): HAaY4YUTBHCA paCCUUTBIBATH IMapPaMCTPhbL BHCKTPHHGCKOﬁ LECIH ITOCTOSAHHOI'O TOKA pa3HbIMU
MCTOAaMU.

Beimosiaue padory, Bel Oynere:
ymems: YV 1.2.04-ucnonp3oBaTh OCHOBHBIE 3aKOHbl M IPUHLUIBI  TEOPETHUUYECKOMN
AIIEKTPOTEXHUKH U DJICKTPOHUKH B IPO(PECCHOHATIBHON AeATEIbHOCTH;

MarepuanbHoe obecniedeHue: s IPOBEICHUS IPAKTHUECKOW pabOThl HATMYHE CIIeLAIbHBIX
MaTepuaioB U 000pya0BaHUs HE TpedyeTcs.

3apanme: OnpenenuTb TOKU B LEMH: METOAOM Y3JIOBBIX U KOHTYPHBIX YpaBHEHHH, METOIOM
HAJIOKEHUS, METOJIOM Y3JI0BOTO HANpPsDKEHUS, METOJOM KOHTYpPHBIX TOKOB. CocraBbTe Oananc
MouTHocTed. CxeMbl 3NIEKTPUYECKHX ernel MpuBeeHbl Ha pucyHke 3. McxoHbIe 1aHHbIE BapUAHTOB
npuBeJeHbI B TabuIe 1.

Tabmuna 1
Bapuant No E1, | Ez | R1, | Ry, | Rs, | Bapuant Ne Ei, | Es, | Ri, | Ry, | Rs,
cxeMsl | B | B | Om | Om | OM cxemel | B B OMm | OMm | OM
1 1 1001 80| 1 5 20 16 2 150 | 70 3 2 23
2 2 110 70 | 2 4 21 17 3 140 | 80 2 3 24
3 3 120 60 | 3 3 22 18 4 130 | 70 1 4 25
4 4 130 | 50 | 4 2 23 19 1 120 | 60 1 5 20
5 1 140 | 60| 5 1 24 20 2 110 | 50 2 1 21
6 2 150 70 | 4 1 25 21 1 100 | 80 3 1 22
7 3 1401 80 | 3 2 20 22 2 110 | 70 4 2 23
8 4 130 70 | 2 1 21 23 3 120 | 60 5 3 24
9 1 120160 | 1 2 22 24 4 130 | 50 4 4 25
10 2 110 50 | 1 3 23 25 1 140 | 60 3 5 20
11 1 100 80| 2 4 24 26 2 150 | 70 2 4 21
12 2 110 70 | 3 5 25 27 3 140 | 80 1 3 22
13 3 1201 60 | 4 3 20 28 4 130 | 70 1 2 23
14 4 130 50| 5 5 21 29 1 120 | 60 2 1 24
15 1 140 | 60 | 4 1 22 30 2 110 | 50 3 2 25
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ORONOR0
Uy UL

Cxema Nel Cxema Ne2 Cxema Ne3 Cxema Ned
Pucynok 1

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. [lepenucath UCXOAHBIC JAaHHBIE CBOETO BapUaAHTA

2. HaliTu HEeM3BeCTHbBIC 3HAYECHUS

Xox paboTsi:

1. [TepeuepTuTh cXxemy AJisi CBOCH 3a/1a4uu

2. Ilonp3ysich TEOPETHUECKUM MaTEPHAIOM JICKIIUH, PEIIUTH 3a7a9y
3. [IpenoctaBuTh pe3ynbTaT Ha MPOBEPKY MPENO1aBATEINIO.

®opma npeacTaBiieHUs pe3yJbTara

Otuer 1o paboTe T0JIKEH COAEPKATh:
J1) HaWMMEHOBaHHE paOOTHI U 1ENb PaOOTHI;
€) MCXOJHbIE JaHHBIE I pacuéTa (110 BapuaHTaM);
) CXeMa AIIEKTPUYECKON Lenu K KaxJI0H 3aaue;
3) pe3ynbTaThl pacu€ToB;
1) BBIBOBI 11O paboTe.

Kpurepun onenkn:

OHGHK& COTJIUYHO» CTABUTCH, €CJIN 3aIaHUC BBITIOJITHECHO BEPHO.

O1eHKa «XOpOII0» CTaBUTCS, €CIIM XO/1 BBINOJIHEHUS 3aJaHHUs BEPHBIH, HO ObUIa 0MYyIIeHA
OJIHa WJIM JIB€ OLIMOKH, IPUBEAILINE K HEMPAaBUILHOMY pE3yNbTaTy.

OneHka «yA0BIETBOPUTENBHO» CTABUTCS, €CIIU IPUBEIEHO HEMOJIHOE BBIITOJHEHUE 3aJaHHUS.
OneHka «HEyIOBJIETBOPUTEIBLHOY» CTABUTCS, €CIIU 3a/laHUE HE BBIIIOJIHEHO.

Tema 2.1. MarHuTHOe noJie, €ro XapaKTepuCcTUKHU

IpakTuyeckoe 3anaTue Ned

PacuyéTr MarHuTHBIX Lemnei
HeJsb: HAYYNUTHCS PACCUUTHIBATH MArHUTHBIE LIETIH MOCTOSIHHOTO TOKA.

Boinosnus padory, Bel Oyaere:
ymemu: Y 2.3.03- u3MepsATh U paCCUUTHIBATH MAPAMETPHI JIEKTPUUECKUX LIETICH.

MarepuanbHoe obecnedeHue: /s IPOBEICHHS MPAKTHUECKOW paboThl HATMYHE CIIeIUAbHBIX
MaTepuaioB U 000pya0BaHUs HE TpedyeTcs.

3ananue:
Pemmte 3agaun:

1 Kakum nomkeH ObITh HAMarHUYHMBAIONIMKA TOK KaTYIIKH WHIYKTUBHOCTH, uMmeromend 200
BHUTKOB, YTOOBI €¢ HaMarHWYMBAIOIAs CHJIa CO3/1ajla B UYYyI'YHHOM KOJIbIIC MarHMTHBINA ITOTOK
0,000157 B6? Cpennmii paguyc 4yryHHOTO KOJbIla 5 CM, a JUAMETP €ro CEUYCHUs 2 CM
(pucynoxk 3).
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2 3aMKHyTas MarHWTHas 1enb (PUCYHOK 4) BBINMOJTHEHA M3 TUIACTHH TPaHC(HOPMATOPHOM CTasu.
CKOIbKO BHUTKOB JIOJDKHA MMETh KaTymika ¢ TokoMm 0,5 A, 4ToObl co3maTh B cepAcuHUKE
MarHuTHeIE motok 0,0016 B6?

3 MaruuTHas 1enb, U300paKeHHas Ha PUCYHKE 5, aHAIOTMYHA MAarHUTHOM LEMH MPEABIAYIIETO
npuMepa, 3a UCKIYEHHEM TOT0, YTO OHA UMEET BO3AYIIHBIN 3a30p 5 MM. Kakumu TOJIKHBI
OBITh HAMAarHMYMBAIOINAS CHUJIAa U TOK KATYIIKH, YTOOBI MATHUTHBIN TOTOK OBLT TAaKUM K€, KaK
U B IIpeAbIayIeM npumepe, To ectb 0,0016 B6?

4 PacyeToM HaiIecHO, YTO MArHUTHBIM MOTOK TpaHchopmaropa 72000 Mkc. Tpedyercs
paccuuTaTh HaMarHUYMBAIOIIYI0 CHIy W HAaMarHWYMBAIOUIMI TOK MEPBUYHOH OOMOTKH,
uMmeromieir 800 BuTkoB. B cepaeunuke Tpancopmaropa umeercs 3azop 0,2 MMm. Pasmepsr
cepJieuHHKa TpaHchopMaTopa MoKa3aHbl HAa pucyHKe 6. CeueHne cepieyHuKa 6 cM?.

. by C
=4/ | ! Ik

St 4 =8 |
. "
LIS AN AW Al 1N J

- — -

Pucynox 3 - Pucynox 4 - Pucynok 5 - P 6
HCYHOK 6 -
MarnuTHas 1enb MarnuTHas MarHuTHas 1enb yH
MarnuTHas nenb
K 3amaue 1 LIenb K 3amaue 2 K

K

3amade 3
3amaue 4

Iopsiaok BbINOJIHEHUS PA0OTHI:
1. Ilepenucarh UCXOIHBIC JJAHHBIE CBOETO BapUaHTa
2. HaliTu Heu3BeCTHBIE 3HAYCHUS

Xon paboTsi:

1. IlepeuepTuTh cxemy aJs cBOEH 3a1aun

2. Ilonp3ysich TEOPETHUECKUM MaTEPHAIOM JICKIIUH PEIIUTH 33724y
3. IlpenocTaBUTh pe3ysbTaT Ha MPOBEPKY MPENO1aBATENIO.

®opma npeacTaBiaeHus pe3yJbTara
OtueTt no paboTe JOJKEH COIePKaTh:
a) HauMEHOBaHHE PaldOTHI U 1IeTb pabOTHI;
0) WCXOJIHBIE TaHHBIC JJI PacUETa;
B) pe3yJbTaThbl pacyéToB;
I) BBIBOJBI 10 pabore.

Kpurepun onenku:

O1neHka «OTJIIMYHOY CTABUTCSI, €CIIM 3a/1aHNE BBINOJIHEHO BEPHO.

OrneHka «XOpoI1I0)» CTaBUTCS, €CIM XO/1 BHITIOJHEHMS 33/1aHNs BEPHBIN, HO ObLIa JOIyIIEeHa
OJIHA UJIM JIBE OIIMOKH, MPUBEIIINE K HETIPABHUIILHOMY Pe3yJbTary.

OrneHka «ya0BIETBOPUTEIIBHOY» CTABUTCS, €CJINM IPUBEIECHO HEMOJIHOE BBIIOJHEHHUE 3aaHUS.

OneHka «HEeyI0BIETBOPUTEIBHOY» CTABUTCS, €CIIU 33JJaHHE HE BBIINOIHEHO.

Tema 3.1. DulekTpryecKHe LeNu MePeMEeHHOI0 TOKA

IIpakTnueckoe 3ansaTne NeS

Pacuér mapamerpoB oHO(]a3HOI LIenu epeMeHHOro TOKa
Iesb: HAyYUTHCS PACCUUTHIBATH MapaMEeTPhl 0JHO(A3HOH LIENU IepEeMEHHOT0 TOKA.
Beinosnus padory, Bel Oyaere:
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ymems: YV 1.2.04.-ucnionp30BaTh OCHOBHBIE 3aKOHbl M NPUHIUIBI TEOPETHUYECKON
AIIEKTPOTEXHUKH U AJIEKTPOHUKHU B MPO(PECCHOHAIBHOM eI TeIbHOCTH;

MarepunanbHoe o0ecniedenme: s IPOBEACHUS MPAKTUYECKON padOThl HATMYKE CIIEHUAIbHbBIX
MaTepHaIoB U 00OPYAOBaHUS HE TpeOyeTcs.

3aua1me: IMPOU3BECTU paCUECT MMapaMETPOB LU IIEPEMCHHOI'O TOKa B COOTBETCTBUU C
HNCXOJHBIMU JAHHBIMU BApHUAHTA B Ta6HI/II_[€ 1:

Tabauma 1
Bapuant ILA f, ' 2\, TpaJl.

1 57 51 -9
2 79 94 -9
3 112 32 14
4 295 64 6

5 172 58 18
6 77 93 -66
7 163 27 68
8 152 41 -49
9 237 84 60
10 219 40 -46
11 7 23 -27
12 213 83 46
13 36 41 -28
14 176 17 -52
15 152 51 -58
16 193 63 -56

ITopsinok BbINOJIHEHHS PadOTHI:

1. IlepenncaTe UCXOAHBIE JAHHBIE JUUISI CBOETO BapuaHTa

2. [IpousBecTu pacuer napaMeTpoB

3. HauepTuTh KpUBYIO H3MEHEHHSI BETMUUHBI BO BPEMEHH (CHHYCOUY), a TaK K€ BEKTOPHYIO
AuarpaMmy B COOTBETCTBUH C ITapaMETpaMu.

Xon paboTsi:

1. [lepenummTe UCXOAHBIE TaHHBIE

2. Onpenenure ciaeayrOIIKe NapaMeTphl: aMIUIUTYJHOE 3HAYEHUE TOKA; IEPUO; YTIIOBYIO
4acToTy.

3. 3anummTe BBIPAKEHUE /11 MTHOBEHHOT'O 3HAUYEHUS TOKa

4. HaueptuTe CUHYCOU]ly, OTMETHB Ha HEN Nepro/l, HauyaabHYIO (pa3y, aMIUIUTYIHbIE 3HAUEHUS.

5. HauepTuTe BEKTOPHYIO IUarpaMmy TOKa, IOJIb3YysICh TPAHCIIOPTUPOM.

®opMa npeacTaBeHus pe3yabTara
Otuet mo paboTe JOKEH CONePKaTh:

a) HauMEHOBaHHe paboThI U 11eNb PabOTHI;
0) MCXOIHBIEC TAaHHBIE IJIs1 PacuéTa;

B) pe3yJbTaThl paCUETOB; YEPTEKHU

I') BBIBOABI IO padoTe.

Kpurepun ouenku:

OrneHka «OTJIIMYHOY CTABUTCS, ECJIN 3a/IaHUE BBIIIOJIHEHO BEPHO.

OrneHKa «XOpOIIO» CTaBUTCSI, €CIIU XOJ1 BBIIOJIHEHHS 3aJaHHUs BEPHBIH, HO ObUIa TOMYyIIEeHa
OJTHA WJIM JIBE OIIMOKH, MPUBEIIINE K HETIPABHUIILHOMY Pe3yJIbTary.
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Onenka «KYOOBJICTBOPUTEIIBHO» CTAaBUTC, €CJIN NPUBCACHO HCITOJIHOC BBINIOJITHCHUEC 3a1aHs.
OL[GHKa «HCYOOBJICTBOPUTCIIbHO» CTABUTCS, CCJIU 3aJaHUEC HC BBIITIOJIHCHO.

IIpakTnueckoe 3ansaTue Ne6

PacuéT nenu nmepeMeHHOro ToKa co cCMemAaHHbIM conpoTuBJeHuem R,L u R,C

Heab: HAy4UTHCS pACCUMTHIBATH OJHO(A3HbIE IENU IEPEeMEHHOI0 TOKa CO CMEIIaHHBIM
COIIPOTUBIICHUEM.

Boinosinus pa6ory, Bel Oynere:
ymems: Y 1.2.04. ucnonb3oBaTb OCHOBHBIE 3aKOHbI M IPUHLUUIBI TEOPETUYECKOMN
AJIEKTPOTEXHUKHU U DJIEKTPOHUKH B MPOPECCHOHAILHOMN NEATeThHOCTH

MarepunanbHoe o0ecniedenme: I IPOBEACHUS IPAKTUYECKON pabOThl HATMYKE CIIEHUAIbHBIX
MaTepHajoB U 00OPYAOBaHUS HE TpeOyeTcs.

3ananue:

B menm ¢ mnepemennbiM HampsibkeHueM U u cramgaptHoi yactorod S50 [ BKITFOUEHBI
MOCIIeI0BAaTEIbHO AaKTUBHOE CONPOTUBJICHHE R, KaTylika MHIYKTUBHOCTU C COINPOTUBICHHEM X[
a0 xkoHzeHcaTop ¢ émkocTbio C. OnpenenuTs TOK B LIENH, HANPSIKEHUE HA JIEMEHTAX, IOCTPOUTH
BEKTOpHYIO auarpammy. OnpenenuTh aKTUBHYIO, PEAaKTUBHYIO M IOJIHYIO MOIIHOCTh. McXomHbie
JTaHHBIC B TabmuIe 1.

Tabmuua 1

Bapuantr | U,B | R,Om | XL, Om | C, Mx® Bapuant | U, B | R,Om | XL, Owm | C, Mx®
1 100 30 10 - 16 160 25 - 70
2 120 25 15 - 17 170 20 - 80
3 130 20 20 - 18 180 35 - 90
4 140 35 25 - 19 190 40 - 100
5 150 40 30 - 20 200 10 - 110
6 160 10 35 - 21 100 15 - 120
7 170 15 40 - 22 120 20 - 130
8 180 20 45 - 23 130 25 - 140
9 190 25 - 150 24 140 30 35 -
10 200 30 - 160 25 150 25 40 -
11 100 35 - 20 26 160 30 45 -
12 120 40 - 25 27 170 35 50 -
13 130 45 - 30 28 180 40 20 -
14 140 50 - 70 29 190 45 25 -
15 150 30 - 80 30 200 50 30 -

IHopsinok BbINMOIHEHHs PA0OTHI:

1. Bemmuiure AaHHBIE B COOTBETCTBUM C BAPHAHTOM.

2. IlponsBenuTte pacyeTsl TOKA, HAIIPSKEHUI HA DJIEMEHTAX, U MOIIHOCTEH LIENU IEPEMEHHOTO
TOKA.

3. Iloctpoiite B MaciiTabe BEKTOPHYIO TUarpammy.

Xoa padorbi:

1. HauepTuth cxemy 3JIEKTPUYECKOM 1IeMH B COOTBETCTBUH C BAPUAHTOM.

2. [Tpon3BecTu pacyeT TOKa, HAMPSHKEHUH, MOITHOCTEN B COOTBETCTBUM C TEOPETHUECKUM
MaTEPUAIIOM.

3. IlocTponTh BEKTOPHYIO IHarpaMmy: CHadajaa OTKJIaJbIBA€TCA BEKTOP TOKA, 3aTEM BEKTOP
AKTUBHOIO MAaJEHUs HanpsKeHUs. J(ajiee OTI0KUTh BEKTOP PEAKTUBHOIO MMAICHUS HAPSHKEHU L.
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[IpousBecT reOMETpUUECKOE CIOKEHHUE ITUX ABYX BEKTOPOB: CYMMAapHBIN BEKTOP TOTKEH
COBIIA/IATh C PACYETHON BEJIIMUYMHOW HAIIPSIKEHUS.

dopma npeacTaBlieHus pe3yJbTara
Otuer no paboTe TOJKEH COAePKATh:

1) HANMEHOBaHMUE pabOTHI U ENTb PabOTHI;
€) HUCXOJHBIC JaHHbIE AJIS pacyéra;

) pe3yJIbTaThl pacuéToB;

3) BBIBOJIBI TTO paboTe.

Kpurepun onenkmu:

OrneHka «OTJIMYHO» CTABUTCS, €CIIM 3aJaHHE BBIIIOJIHEHO BEPHO.

OreHKa «XOpOIIOY» CTABUTCS, €CIIU XOJ1 BBIIOJIHEHHS 33JaHHUs BEPHBIH, HO ObUIA JIOMyIIeHA
OJIHA UJIM JIB€ OIIMOKH, IPUBEIINE K HEIPABUIIBHOMY PE3YJbTary.

OrneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CJIU IPUBEIECHO HEMOJIHOE BBIIIOJHEHUE 3aJaHUS.

OneHka «HEyIOBJIETBOPUTEILHO» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJIHEHO.

IIpakTuyeckoe 3ansaTue Ne7

PacuéT nenu nepeMeHHOro TOKa co cMemAaHHbIM conporuBjeHueMm R,L,C. I[locrpoenne
BEKTOPHOI THATPAMMBI.

He.]'lb: HAay4YUTBCA PpaCCUUThIBATH OIIHO(l)a?;HI)Ie Oernu IMIEpeMCHHOro TOKa CO CMCEIIaHHBIM
COIIPOTUBJICHUEM, U CTPOUTH BCKTOPHYIO JUATr'paMMYy IS Takon O CIIN.

Beimosiaue padory, Bel Oynere:
ymems: YV 1.2.04.-ucnonp3oBaTh OCHOBHBIE 3aKOHbBl M IPHUHLMIIBI TEOPETUUYECKOU
JJIEKTPOTEXHUKHU M IEKTPOHUKHU B IPOPECCHOHATBHOMN NeSTETbHOCTH

MatepuanbHoe o0ecniedenue: 1J1s IPOBEACHUS MPAKTUYECKON paOOThI HATMYKE CIICIIUATBHBIX
MaTepHaioB U 000PYyIOBaHUS HE TpeOyeTcs.

3aganue:

1. B uenu c mnepemenHsiM HanpspkeHueM U u crangaptHoil wactoToit S0I'1] BKITIOYEHBI
MOCJIEIOBATEIbHO aKTUBHOE COMPOTHUBIIEHNE R, KaTylIka UHIYKTUBHOCTH C COMPOTUBIEHUEM X U
KOHJIEHCaTOp ¢ compoTuBieHneM XC. OmnpeneiauTh TOK B IIEMH, HAMpsDKeHHWE Ha JIIEMEHTax,
MMOCTPOUTH BEKTOPHYIO Auarpammy. OmpenenuTh aKTUBHYIO, PEAKTUBHYIO U TIOJIHYIO MOIIHOCTH.
Hcxonnble JaHHBIE B TAOIHIIE O.

Tabmuma 6

Bapuant | U,B [ R, Om é; )é;’ BapuanT | U,B | R, Om é; C, Mmx®
1 50 23 36 32 16 60 6 31 33
2 70 14 48 50 17 80 14 10 38
3 90 10 17 11 18 100 6 54 48
4 110 5 21 57 19 120 19 33 43
5 130 19 53 34 20 140 24 23 46
6 150 20 59 23 21 160 20 27 50
7 170 14 34 15 22 180 17 58 39
8 80 6 50 54 23 200 23 52 59
9 100 21 37 60 24 100 13 6 46
10 120 7 16 48 25 110 11 22 40
11 140 19 26 31 26 120 11 8 53
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12 160 16 50 20 27 130 14 37 48
13 180 14 51 44 28 140 20 52 10
14 200 10 15 21 29 150 6 23 59
15 220 13 39 60 30 160 20 30 33

ITopsinok BbINOJIHEHHS PadOTHI:

l. Bemuiunre aHHBIE B COOTBETCTBUH C BAPUAHTOM.

2. IIpousBeaute pacueTsl TOKa, HAIIPSHKEHUN HA 3JIEMEHTAX, M MOIIHOCTEH LIeTIH IEPEMEHHOTO
TOKa.

3. IlocTpoiite B MaciTabe BEKTOPHYIO JUArpaMMmy.

Xon paboTsi:

1. HauepTuth cXeMy 3JIEKTPUYECKOM LIEMH B COOTBETCTBUH C BAPUAHTOM.

2. IIpousBecTH pacueT TOKa, HAMPSKEHHUM, MOIITHOCTEH B COOTBETCTBUU C TEOPETUUECKUM
MaTepHaIOM.

3. ITocTpouTh BEKTOPHYIO JUarpamMmy: CHadajia OTKJIaJbIBAETCS BEKTOP TOKA, 3aTEM BEKTOP
AKTUBHOTO MaJCHUs HANpsLKeHUs. Jlanee OTI0KUTh BEKTOPbl PEAKTUBHBIX MaJCHUI HANPSHKEHUH Ha
KaTylIKe U KoHJeHcarope. [Ipon3BecTn BbIUMTaHNE PEAKTUBHBIX NAJACHUN HAIPSKEHUM, a 3aTeEM
F€OMETPUUYECKOE CIO0KEHUE aKTUBHOI'O U PEAKTUBHOT'O BEKTOPOB: 3TOT CyMMAapHbIN BEKTOP AOJIKEH
COBIIAJATh C PACYETHOMN BEIMYMHON HAIIPSIKEHUS.

®opma npeacTaBiIeHus pe3yJabTara
Otuer 1o paboTe JOIKEH COEPKaTh:

1) HauMEHOBaHHe paboThI U 1IeNIb PabOThI;
K) UCXOJIHBIE IaHHBIE JJIs pacuéTa;

J) pe3yabTaThl PacYETOB;

M) BBIBOJIBI 11O padoTe.

Kpurepun onenkn:

OHGHK& COTJIUYHO» CTABUTCH, €CJIN 3aIaHUC BBITIOJTHCHO BEPHO.

OreHKa «XOpOIIO» CTAaBUTCSI, €CIIM XOJ1 BBIIOJIHEHNS 3aJaHNUs BEPHBIH, HO ObUIa 0MyIIEeHa
OJIHa WJIM JIB€ OLIMOKH, MPUBEAILINE K HEMPABUILHOMY pE3yNbTaTy.

OrneHka «yA0BIETBOPUTENIBHO» CTABUTCS, €CJIN IIPUBEIECHO HETIOJIHOE BBIITOJIHEHUE 3aaHMsL.

OneHka «HEeyIOBJIETBOPUTEIBLHO» CTABUTCS, €CIIU 33/1aHUE HE BBIIIOJIHEHO.

Tema 3.2. Tpexdasubie nenun

IIpakTnyeckoe 3ansaTue Ne§

Pacuyér Tpéxda3Hoii nenu nepeMeHHOro ToKa
Henanb: HAydYUTHCS paCCYUTHIBATH OJTHO(A3HON IIETTH IIEPEMEHHOTO TOKA.
Boinosinus padory, Bel Oyaere:
ymemsv: Y 1.2.04. wucnonb3oBaTb OCHOBHBIE 3aKOHbl W MPUHIUIBI TEOPETHUECKOU

OJICKTPOTEXHUKHU U DJICKTPOHUKH B HpO(i)eCCHOHaﬂBHOﬁ JACATCIIBHOCTH

MartepuanbHoe ob0ecniedenme: sl IPOBEACHUS MPAKTUYECKON pabOThI HATMYME CIIEUATbHBIX
MaTepHaJoB U 00OPYAOBaHUS HE TPeOyeTCs.

3amanmue:
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[Tpu€MHUK SIEKTPOIHEPTHUH, COSAMHEHHBIN 3BE3/10H, BKIIOUEH B CETh C JIMHCHHBIM ((pa3HBIM)
HanpsokenueM U. Omnpenenure nuHeiiHbIe M (Da3sHBIE TOKH, AKTHBHYIO, PEAKTHBHYIO U TIOJHYIO
MOIIHOCTh Bce uenu. [lo maHHBIM cBoero BapuaHTa 3apucyiTe cxeMmy. McXomHble TaHHbBIE
npuBeICHbI B Ta0miie 1.

Tabmuma 1

.z = 12 |3 lzlz & |3
= A ! =) Q. < < < b | o &) U
& =5 | & < m &) n U 2 | O - O
/m ) ) & 7 s > s > i >
1 310 - - 6 8 12 - 8 - - 6
2 - 220 8 - 10 - 6 - - 5 15
3 220 - 6 10 - 8 - 5 - 10
4 - 127 - 5 6 10 - - 10 - 8
5 310 - 5 - 6 10 - 15 - - 8
6 - 310 6 - 6 - 8 - 10 8 -
7 220 - - 10 12 5 - 6 - - 8
8 - 220 10 - 12 - 8 - - 12 10
9 310 - 16 10 - 6 - - 8 - 25
10 - 310 - 25 8 10 - - 10 - 6
11 220 - 5 - 6 10 - 15 - - 8
12 - 220 6 - 6 - 8 - 10 8 -
13 127 - 8 10 - 6 - - 5 15
14 - 127 6 10 - 8 - - 5 - 10
15 220 - - 5 6 10 - - 10 - 8
16 - 220 5 - 6 10 - 15 - - 8
17 220 - 6 - 6 - 8 10 8 -
18 - 127 - 10 12 5 - 6 - - 8
19 127 - 10 - 12 - 8 - - 12 10
20 - 220 16 10 - 6 - - 8 - 25
21 310 - - 25 8 10 - - 10 - 6
22 - 127 5 - 6 10 - 15 - - 8
23 310 - 6 - 6 - 8 - 10 8 -
24 - 220 6 - 6 - 8 - 10 8 -

IHopsinok BbIMOIHEHHs PA0OTHI:

1. Bemmumurre 1aHHbIE B COOTBETCTBUU C BAPUAHTOM.
2. IlpousBeanTe pacyeThl.

3. Haueprture cxemy.

Xoxa padoTbI:

1. BemmuimunTe UCXOAHBIE TaHHBIE.

2. OmnpenienuTe BETUYUHBI HANPSKEHUH U TOKOB B (pa3ax.

3. PaccunraiiTe BeTMUMHBI MOLIHOCTEN B Tpex(a3HO 1emnu.
4. ITocTpoiiTe cxeMy IJis CBOEr0 BapHaHTA.

dopma npeacTaBjieHusi pe3yjabTara
Otuer o paboTe TOJKEH COAEePKATh:

a) HanMEHOBaHUE PabOTHI U 11ETh PaOOTHI,
0) UCXOJHBIC JaHHBIE TS pacyéra;

B) CXEMY 3JIEKTPUYECKOU IeMH;

I') pe3yJbTaThbl pacuéToB;
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1) BBIBOJIBI IO padore.

Kpurepum ouenku:

OlLieHKa «OTJIMYHOY» CTaBUTCS, €CJIA 3a/IaHUE BBIMOJIHEHO BEPHO.

OreHKa «XOpOILI0Y» CTAaBUTCS, €CIU XO/1 BHIIIOJHEHUS 3aJaHNsI BEPHBIA, HO ObLIa TOMyIIeHa
OJTHA WJIM JIBE OIIMOKM, MPUBEIIINE K HETIPABIIILHOMY Pe3yJIbTary.

OrneHka «y0BIETBOPUTEIBHO)» CTABUTCS, €CIIU MPUBEICHO HEMOJIHOE BBHITOJHEHUE 3aJaHUS.

OLIGHKa «HCYIOBJICTBOPUTCIILHO» CTABUTCA, CCJIU 3aJaHUEC HC BBIITOJHCHO.

Tema 4.1. TpancdopmaTopbl. DileKTPUYECKHE MAMNHBI MOCTOSTHHOTO U NEPEMEHHOI0 TOKA
IIpakTnyeckoe 3ansaTue Ne9

Pacuér mapamMeTpoB 3JIEKTPUIECCKUX MAlIMH
IIe.m:: HAaY4YUTBHCA paCCUUTBIBATH IAPAMCTPBI SJICKTPUICCKHUX MAIIIWH.

Boinosinus pa6ory, Bel Oynere:
ymemsv: Y 1.2.04. ucnonb3oBaTh OCHOBHBIE 3aKOHbl W HPUHUUIBI TEOPETHYECKOU
AIEKTPOTEXHUKH U SJIEKTPOHUKHU B MPOGECCUOHATHHOM JIEATETbHOCTH

MarepunanbHoe odecniedenme: s IPOBEACHUS IPAKTUYECKON pabOThl HATMYKE CIIEUATbHBIX
MaTepuaioB U 000pyaOBaHUs HE TpedyeTcs.

3amanmne:
Pemre 3amaun

1. Haiitu kosddunment tpanchopmMaiuu, eciiu B peKUME X0JIOCTOr0 X0/1a HaNPSHKSHUSI Ha
BTOpHYHOI 00MOTKe TpaHcopmaropa 20; 110; 330 u 1100 B. Tpanchopmarop NoIKIIOUEH K CETH
nepeMeHHoro Hanpsbkenus 220 B.

2. HampspkeHue nepBUYHONM 0OMOTKH TpaHcopmaropa paBHoO 6,3 kB. Onpenenntsb
Kod(duimeHT TpaHchopMaIiu, ecil B peXKHUME X0JI0CTOTO X0/a HaMPsHKEHUS Ha BBIBOJAX €ro
BropuyHOi 00MoTKH 400 B. HaliTh uncio BUTKOB NEpBUYHON OOMOTKH, €CJIM YHCIIO BUTKOB
BTOPUYHONW 00MOTKH paBHO 150.

3. OmgHodaszubiii TpaHcHOPMATOP UMEET CIEAYIONUE MapaMETPhI: Syoy = 25 KB A; U jh0m =
6000 B; Ip =5 % |1 you. HaiiTu TOK X0M0CTOTO X012 Tpanchopmaropa npu HanpsbkeHusax U = 0,5;
0,75 u 1,1 U | oy, YIUTBIBAS, YTO MATHUTOIIPOBO/I HAXOAUTCS MPU BCEX YKA3AHHBIX HANIPSHKECHUSIX B
HACBIILICHHH.

4. HailTu TOKM BTOPUYHOM U MEPBUYHON 0OMOTOK TpaHCchopMaTopa € Syoy = 25 KB-A; Ujyom =
380 B; Uzuon = 110 B mpu aBapuitHOM KOpOTKOM 3aMbIKaHUU. OTHOCUTENHHOE HANIPSKEHUE
KOPOTKOTI'O 3aMbIKaHUs cocTaBisieT 4 %.

5. C kakum KII]] paboTtaeT nBuraTens mociea0BaTeIbHOT0 BO30YKICHHS, BKIFOUEHHBIH B CETh
HarnpsbkeHueM 220 B, eciu moJsie3Has MOIIHOCTH Ha ero Baiy 4,2 kBT, a Tok sikopst paBeH 21 A?

6. Haittu D/IC, unayniupyeMyto B SKOpe IBUTATENs TOCTOSHHOTO TOKA, €CIU MPU 4acTOTe
BparieHus asuratens 1500 o0/MHH MarHUTHBINA TOTOK ToJtoca He nipesbimraet 0,017 BO, a
nocTossHHBIN KodduimeHT Cg = 8,5.

7. JlBuratens MOCTOSSHHOTO TOKA HE3aBUCUMOT'O BO30OYXKICHHS UMEET CIICIYIONINE
HOMHHANBHBIEC TapaMeTpsl: PHOM = 130 kBT; Unom = 220 B, n = 600 06/mMuH; 1 = 92 %; Ra = 0;01
OmMm; Cy = 65. OnpenenuTh HOMUHAIBHBIN TOK ,gkops, DJ]C u Bpamaroomuii MOMEHT. ABUTATEs,
MarHUTHBIN MTOTOK OJHOTO MOJ0CA U AJIEKTPOMArHUTHYIO MOIITHOCTD.

8. JlBurarenb MocieaoBaTeIbHOTO BO30YKIEHUSI UMEET cleayromue mapameTpsl; Unom = 440
B; Iss Hom = 200 A; Rs1 = 0,05 OM; HOMHUHATBEHOE COMPOTUBIICHHUE OOMOTKH BO30YXAeHUST RB HOM =
=0,03 Om. Haiitu 5/1C, 31€KTpOMarHUTHYO MOIIHOCTb U MOIIIHOCTb, TOABOJUMYIO K JIBUTATEIO.

9. Bpamaromuiit MOMEHT aCHHXPOHHOT'O JIBUTATENS TIPU YaCTOTE BpalleHus ero potopa 1440
00/muH paBer 500 H- M. OnpeienTh MOLTHOCTD, Pa3BUBAEMYIO JIBUTATEIIEM.
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10. Potop acuaxpoHHOTO nBUTATENS Bpamaercs ¢ yactotor 1440 o6/MUH, TPUYEM OT CETH
noTpedIseTcss MOIHOCTh 55 KBT. UeMy paBHBI MOIIIHOCTb Ha BaJly ABUTaTelsl U pa3BUBACMbIi UM
MOMEHT, €CJIH MOIIIHOCTh MOTEPh B ABUrartesie cocTaBisieT S kBT?

11. ACUHXpOHHBIN JABUrarenb co3fgaer Bpamawoomuid MomeHT 580 H- M mpu yacrtore
BpaieHus 585 06/mMuH. OnpenenuTb MOIHOCTh Ha Bajly ABUTATENsl; MOTPEOJIIEMYIO0 UM aKTUBHYIO U
MOJIHYIO MOITHOCTH, €CU K111 “paBeH 85 %, ,a cose = 0,8.

12. Tpexda3zHblii aCHHXPOHHBIN IBUTATEh C (ha3HBIM POTOPOM IOTPEOIIAET OT CETH
mouHocTh P1 = 28 kBT npu Toke | = 140 A n Hanpspkenuu 220 B. Haiitu kg u koagpunmeHt
MOITHOCTH JIBUTATEJISI COS(, €CIIM MOJIe3Has MOIIHOCTh Ha ero Baiy P, = 23,4 kBT.

13. Onpenenure MOIIHOCTb, OJABOAUMYIO K TPEX(Pa3HOMY aCHHXPOHHOMY JIBUTATEINIO C
(a3HBIM POTOPOM, a TAKIKE TOK B OOMOTKAX CTATOPa IPU UX COSAMHEHUH «3BE30U» U
«TpeyroibHUKOM». HoMUHAaNBbHBIE TapaMeTphl JBUTaTeNs: MoJIe3Has MOIIHOCTh Ha Baiy 30kBT,
HanpspkeHue Ha cratope 380/220B, ki n=88%, koaddunuent mourHoctu 0,85.

14. [Tpu yBennueHnn noTpedIsieMoil MOIITHOCTH, ACHHXPOHHOT'O IBUTATeNs B 2,2 pa3a ero
KITJ yBennumiics Ha 10 %. Haittu nepBoHavansHblie 3HaueHust MmomHocty U KIIJI, ecnu cymmapHnas
MOIIIHOCTB MOTEPh YBENUYMIach ot 2,5 1o 2,8 kBT.

ITopsinok BbINOJIHEHHS PadOTHI:
1. Beinummre U3BECTHbIE JJaHHbBIE B COOTBETCTBUM C BAPUAHTOM.
2. [IpousBeaure pacyeTsl.

Xon padoTsl:

1. Beinummure UCXO/IHBIC TaHHBIE.

2. PaccumraiiTe HEW3BECTHBIC BEIWYUHBI, TMOJB3YACh (OpMyIaMu H3 TEOPETHUECKOTO
Marepuaa 1o Teme.

3. IlpenocraBbTe pacueThl Ha IPOBEPKY.

®opma npeacTaBiaeHus pe3yJabTaTa
Otuer no paboTe TOKEH COAEePKATh:

a) HauMEHOBaHUE PaOOTHI U 1IETh PaOOTHI;
0) UCXOJHBIC JaHHBIE AT pacyéra;

B) pe3yJbTaThl PacUETOB;

') BBIBOJBI MO paboTe.

Kpurepun onenku:

OneHka «OTJIIMYHOY CTABUTCSI, €CIIM 3a/laHNE BBIIIOJIHEHO BEPHO.

OreHKa «XOpoI1I0» CTaBUTCS, €CIM XO/1 BHIIIOJHEHMSI 33/1aHNs BEPHBIN, HO ObLIa JOIYyIIEHa
OJIHA WJIH JIB€ OIIMOKH, MPUBEIIINE K HETIPABHUIILHOMY Pe3yJbTary.

OrneHka «y0BIETBOPUTEIBHOY» CTABUTCS, €CJIM IPUBEIEHO HETIOIHOE BBIOJIHEHNE 3aJaHUsI.

OneHka «HEeyI0BIETBOPUTEIBHOY» CTAaBUTCS, €CIIU 33JJaHUE HE BBIINOJIHEHO.

Tema 4.2 OCHOBBI 2/1eKTPONPUBOJA
MpakTnyeckoe 3ansitue NelQ

Pacyer MOIIHOCTH M BBIOOP ABUTATEIS
Henab: HayuYnTHCA pacCUYUTHIBATh IAPAMETPHI IBUTATENIEH 3JIEKTPONPHUBOIA.

Boinosinus padory, Bel Oyaere:
ymemsv: Y 1.2.04. wucnonb3oBaTb OCHOBHBIE 3aKOHbl W MPUHIUIBI TEOPETHUECKOM
AJIEKTPOTEXHUKH U DJIEKTPOHUKH B MPO(HECCUOHATBHOM IeATETbHOCTH

MatepuanbHoe obeciedenue: sl IPOBEACHUS MPAKTUYECKOW pabOThI HaJHUKE CHEIUATbHbBIX
MaTepHajoB U 00OPYIOBaHUS HE TPEOyeTCH.
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1.

3ananue:
JlBuratens 3nekTponpuBoa padoraer B redenue 10 MuH ¢ MomrHocThIo P = 7,5 kBT; 15 MuH ¢
MOITHOCTBIO 5 KBT 1 35 MuH 292 ¢ MontHoCThIO 2,5 KBT. Onpenenuts 5KBUBAJICHTHYIO
MOIIHOCTb JIBUTATEIS ISl IPOAOKUTEIHHOTO PEKUMa PaOOTHI.
JlBuratens amekTponpuBoaa padoraet B redyeHue 1 O muH ¢ MmomtHOCThIO P = 15 kBT, 1 MuH -
¢ 40 xBt, 5 MuH - ¢ 20 kBt 11 4 MuH - ¢ 10 kBT. OnpeaenuTs 3KBUBaJIEHTHYIO MOILIIHOCTb
JIBUTATENs, pabOTAIOIIETO B MOBTOPHO-KpAaTKOBpeMeHHOM peskume, ecnu LI!KJI mpomommkancs
30 MuH.
Onpenenutb HEOOXOIMMYIO MOITHOCTh ACHHXPOHHOT'O AIBUTATElsl, HArpy304uHas AUarpaMma
MOBTOPHO-KPATKOBPEMEHHOTO pexrMa paboThl KOTOPOTO XapaKTepU3yeTcs napaMmeTpamu: t| =
4c,to=18 c,t3=13 ¢, to =85 ¢, M1=600 H-Mm, M»,=250 H-Mm, M3 = 150 H m. YacrtoTa
BpareHus Baja apuraress n = 730 o6/mMuH.
KpanoBeiit aBurarens umeet MoiHoctb PHoM = 12 kBT npu [1Bg = 5 %. Kakyto mouHocTh
MOKET pa3BUBATh ATOT JIBUTATENb, €CJIM OH OyneT padotats nipu [1B; = 18 %, 1B, = 32 %?
JIBurarenb NobEMHOIO YCTPOHCTBA pa3BUBaeT MOLIHOCTD 4 kBT, moxHumas rpy3 maccoit 550
kr. OnpeaenuTs CKOPOCTh oabeMa rpysa, eciau KIT/I cryneneii nepenaun ng = 0,96, o =
0,95.

ITopsinok BbINOJIHEHHS PadOTHI:
1. Beinummre U3BECTHbIE JaHHbBIE B COOTBETCTBUH C BAPUAHTOM.
2. [IpousBeaure pacyeTsl.

Xon paboTsi:
1. Bemmummure ucXoaHbIC TaHHBIE.
2. PaccuuTaiiTe HEWU3BECTHBIC BEIMYMHBI, TMOJB3YSACH (QOPMyIaMH U3 TEOPETUUYECKOTO

MaTrepuaia 1o TeMe.

3. IlpenoctaBbTe pacueThl Ha IPOBEPKY.

dopma npeacTaBiieHUs pe3yJbTara
Otuer o paboTe TOKEH COAEePKATh:

1. HaumeHOBaHuE pabOTHI U LIENb PaOOTHI;
2. UCXOJHbBIE JaHHBIC JIJIS pacuéra;

3. pe3yabTaThl pacy€ToB;

4. BBIBOJBI MO padoTe.

Kpurepun onenkn:
OHGHKa COTJIUYHO» CTABUTCH, €CJIN 3aIaHUC BBITIOJITHCHO BEPHO.
OreHKa «XOpOIIO» CTAaBUTCSI, €CIIU XOJ1 BBIIOJIHEHUS 3aJaHNUs BEPHBIH, HO ObUIa 0MyIIEeHa

OJIHa WJIM JIB€ OLIMOKH, IPUBEALINE K HEMPAaBUILHOMY pe3yJIbTaTy.

TOKa

OI_ICHKE[ «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIN NPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3aIaHWs.
Onenka «HCYAOBJIICTBOPUTECIILHO» CTABUTCS, €CJIN 3aJaHUEC HEC BBITTOJHCHO.

IIpakTuyeckoe 3ansaTue Nell

3amMTHBbIE © KOMMYTAIMOHHBIE allNapaThl ABUraTeeil NepeMeHHOro TOKa
Hesab: M3yuuTh MYCKOPErYJIUPYIOUIYIO U 3alUTHYIO ammaparypy JBUraTteieil nepeMeHHOro
Boinosinus padory, Bel Oyaere:
Ymemo: Y :2.2.03- u3MepsaTh U pacCUUTHIBATH MAPAMETPHI SJEKTPUUECKUX LIETEH.

MarepuanbHoe obecnedeHue: 1S IPOBEICHUS MPAKTHUECKOM pabOThl HATMYHUE CIICIIUATbHBIX

MaTepHayoB U 000PYIOBaHMS HE TpeOyeTcs.
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3ananue:

3anoIHHUTE Ta6JII/II_Iy 1 B COOTBETCTBHHU C HUCXOAHBIMHU NJAaHHBIMMU, BLI6paB aBTOMATHYECKUM

BBIKJITFOYATECJIb 1 KOHTAKTOp M3 Ta6J'II/IHBI 8

Tabauma 1
Ne Tun nBUTaTENs Priow U,.B N, S, % n,% COS®
Bap KBT 00/MHUH
1 4AK160S4VY3 11 380 1500 5 86,5 0,86
2 4AK160S6Y3 75 380 1000 5 82,5 0,77
3 4AK160S8Y3 55 380 750 6,5 80 0,7
4 4AK160M4VY3 14 380 1500 4 88,5 0,87
5 4AK160M6VY73 10 380 1000 45 84,5 0,76
6 4AK160M8Y3 75 380 750 6 82 0,7
7 4AK180M4VY3 18 380 1500 3,5 89 0,88
8 4AK180M6VY3 13 380 1000 45 85,5 0,8
9 4AK180M8Y3 11 380 750 4 85,5 0,72
10 4AK200L4VY3 30 380 1500 2,5 90,5 0,87
11 4AK200L6Y3 22 380 1000 3,5 88 0,8
12 4AK200L8Y3 18,5 380 750 3,5 86 0,73
13 4AK200M4VY3 22 380 1500 2,5 90 0,87
14 4AK200M6Y3 18,5 380 1000 3,5 88 0,81
15 4AK200M8VY3 15 380 750 3,5 86 0,7
16 4AK225M4VY3 37 380 1500 3,5 90 0,87
17 4AK225M6VY3 30 380 1000 3,5 89 0,85
18 4AK225M8VY3 22 380 750 45 87 0,82
19 4AK250S4VY3 45 380 1500 3 91 0,88
20 4AK250M4VY73 71 380 1500 45 91,5 0,86
21 4AK250M6VY3 37 380 1000 3,5 89 0,84
22 4AK250M6VY73 45 380 1000 3 90,5 0,87
23 4AHK250M6 75 380 1000 3 91,5 0,85
24 4AHK280S4 132 380 1500 2,9 92 0,88
25 4AHK280M4 160 380 1500 2,9 92,5 0,88
Tabmumna 2
Tun gBurarens
lnom, A
ABTOMaTHYECKUMN

BBIKJIIOYATCIIb, THII U
HOMMHAJIBHBIC JAHHBIC

Hasznaueunue
aBTOMATUYECKOTO
BBIKJIFOYATCIIA

Konrtakrop, tHn wu
HOMMHAJIbHBIE JAHHbBIE

Hasznauenue
KOHTaKTOpa

IHopsiiok BhINOJIHEHHS PA0OTHI

1. U3yunTe ucxo/IHbIE TaHHBIE.
2. BeiOepuTe 351eKTpUUeCKUe anmnaparsl.

3. 3amonHuTE TAOIUILY.
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Xoxa padoThI:

1. BeimuminTe u3BeCTHBIE JaHHBIC B COOTBCTCTBUH C BAPUAHTOM.

2. IlpousBeauTe pacyeT HOMMHAIBHOIO TOKA B COOTBETCTBUH C ITPUBEICHHBIMU JaHHBIMU
JBUTATEIIA.

3. Beibepute aBTOMaTHUECKH BHIKIIOYATENb M KOHTAKTOP MO TOKY.

4. ITonp3ysick yueOHOM TUTEPATYpPOid, BBIMUIINTE CBEJCHHUS O HA3HAYEHUU aBTOMATUYECKOTO
BBIKJIFOUATENS U KOHTAKTOPA.

5. YCTHO 3alIUTHTE BHITIOJTHEHHYIO Pab0Ty MperoaaBaTelio.

®opma npeacTaBiIeHus pe3yabTaTa
Otuer 1o paboTe 0JIKEH COAEPKATh:

5. HauMeHOBaHHUE PabOTHI U 1ETh PaOOTHI;
6. MCXOJHBIC JaHHBIC JIUIsl pacuéra;

7. pe3ynbTaThl pacuéToB;

8. BBIBOJIBI 11O padoTe.

Kpurepun onenku:

OrneHka «OTJIMYHO» CTABUTCS, €CIM 3aJJaHHE BBIOJIHEHO BEPHO.

OrneHKa «XOpoII0» CTaBUTCS, €CIIU X0/ BBIIIOJHEHUS 3aJaHNsl BEPHBINA, HO ObLIa TOMyIIeHa
OJIHA UJIM JIB€ OIIMOKH, IPUBEIIINE K HETIPABUIILHOMY Pe3yJbTary.

OrneHka «y0BJIETBOPUTEIBHO» CTABUTCS, €CJIU IPUBEIECHO HEMOJIHOE BBIITOJHEHUE 3aJaHUS.

OreHKa «HEyIOBJIETBOPUTEIBLHO» CTABUTCS, €CIIU 3a/laHUE HE BBIIOJIHEHO.

Tema 5.1. Puznyeckne 0CHOBBI JJIEKTPOHUKH.
IIpakTuyeckoe 3anaTue Nel2

MapKI/IpOBKa MMOJIYIIPOBOAHUKOBBIX 3JICMCHTOB. HpO3BOHKa

I_Ie.m): HAYUYUTBCA OIPCACIIATHL THUII IOJYIPOBOAHHWKOBOI'O 3JICMCHTA IO BHCIIHHUM OJAaHHBIM,
MMOHUMAaTh Ha3HAYCHUE U CII0CO0 MMPO3BOHKHU MNOJTYIIPOBOAHUKOBBIX 3JICMCHTOB.

Beinosnus padory, Bel Oyaere:
ymerb: Y 1.2.04. wucnonb3oBaTh OCHOBHBIE 3aKOHbl W IPUHLHUIIBI  TEOPETUYECKOU
JJIEKTPOTEXHUKHU U IEKTPOHUKHU B IPOPECCHOHATBHOMN eATETbHOCTH

MatepuanbHoe obeciedenue: sl IPOBEACHUS MPAKTUYECKON paOOThI HAJTHUKE CHEIUATbHBIX
MaTepHaioB U 000PYyIOBaHUS HE TpeOyeTcs.

3aganue:

B tabnuie 1 npuBeaeHb! NOTYITPOBOIHIUKOBBIC DIIEMEHTHI, IS KOTOPBIX, B COOTBETCTBHH C
BapHAHTOM, HCXOJIS U3 MIPUHIIMITA UX pa00ThI, HEOOXOIUMO MPOTyMaTh, KAKMM 00pa3oM Oyaer
MIPOUCXOUTH MPO3BOHKA C MOMOIIBI0 MyJIbTUMETpa. [Ipo3BOHKA — 3TO IpOBEpKa pabOTOCTIOCOOHOCTH
MOJTYIIPOBOTHUKOBOTO 3JIEMEHTA, a TaK JKe ONpeIeIICHNE THITA dJIeMeHTa (Harmpumep, PNp wix Npn
TPaAH3UCTOP), U THIIA €r0 BBIBOJIOB (aHO, KaToa, 6a3a, SMUTTED, U T.1.). HeoO6xoauMo 3anoITHUTh
Tabnuny 2.

Taobmuma 1

Bapuant | [lonynpoBoJIHUKOBBIE 3JIEMEHTHI
Jlnon, mosieBoil TpaH3UCTOP

Juon, Tupucrop

CeToino1, OUTIONSIPHBIA TPAH3UCTOP
CBeroamno, moJieBOM TPaH3UCTOP
Jnon, CBeTOINO.,

QP IWIN -
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6 Jlnon, GUNONIAPHBIN TPAH3UCTOP

7 CBeTo1uo], THPUCTOP
8 Huon, dotoamnon
Tabmuma 2
Tun snemenTa O6o3nauenue | O6o3HaueHus | MeToarKa MPO3BOHKHU DJIEMEHTA
Ha CXeMe BBIBOJIOB
1.
2.
IMopsiioK BHINOJHEHUST PA0OTHI:
[Tonp3ysch TEOPETUUESCKUM MaTEPHAJIOM JICKIIUH, THO0 YIeOHOH INTepaTypoi, 3aoIHUTE
Ta0IuUILy.

Xon padoTsl:
1. Hauepture Tabmuiy 2.
2. OnpenenuTe, MPO3BOHKY KaKMX JIIEMEHTOB HEOOXOAMMO MCCIIEA0BATh.

2. Ilpu 3anonHeHnu cToao1oB 2 U 3 MOJIb3yHTECh MaTePUATIOM JIEKIIHl.

3. 4 cTonbery 3aMOIHATE UCXOS U3 MIPUHIUIIA PA0OTHI MOIYIIPOBOHUKOBOTO JIEMEHTA

®opma npeacTaBiaeHus pe3yJabTaTa
Otuet no paboTe T0JKEH COAEePKATh:
a. HANMEHOBaHUE pa0OTHI U 1IEJTh PAOOTHI,
0. UCXO/IHBIC JJAHHBIC;
B. BBIBOJIBI 10 padoTe.

Kpurepun onenku:

OneHka «OTJIIMYHOY CTABUTCSI, €CIIM 3a/laHNE BBIIIOJIHEHO BEPHO.

OreHKa «XOpOILI0» CTAaBUTCS, €CIN XO/1 BHIIIOJHEHUS 33/1aHNs BEPHBIN, HO ObLIa JOMmyIIieHa
OJIHAa UJIH JIB€ OIIMOKH, MPUBEIIINE K HETIPABUIILHOMY Pe3ysbTary.

OrneHka «y0BJIETBOPUTEIBHO» CTABUTCS, €CJIU MPUBEIECHO HEMOJIHOE BBIITOJHEHUE 3aaHUS.

OneHka «HeyI0BIETBOPUTEIIBHOY» CTABUTCS, €CIIU 3aJJaHHE HE BBIINOIHEHO.

IIpakTnyeckoe 3ansaTue Nel3

BO.JIbTaMl'leprle XAPAKTEPUCTUKH MOJYIIPOBOAHHUKOBLIX 3JICMECHTOB

He.]'ll): HAaYYUTBCA OHNPCACTATL MapaMETpbl AUOJAOB W TPAH3UCTOPOB I10 BOJbTAMIICPHBIM
XapaKTCPUCTHUKAM; HAYUUTHCA YUTAThb BOJBTAMIICPHBIC XapAKTCPUCTUKH

Boimosainus pa6ory, Bel Oynere:

ymemyw: YV 2.1.08-aHan3upOBaTh MIEKTPOHHBIE CXEMBI.

MarepuanbHoe obecnedeHue: /s IPOBEICHHS MPAKTHUECKOW paboThl HATMYHE CIIeIUAbHBIX
MaTepuaioB U 000pyaA0BaHUs HE TpedyeTcs.

3amanmue:

B cootBeTcTBUM ¢ TaONHIIEH HCXOAHBIX JAHHBIX HEOOXOIUMO 3aIOJTHUTH TAaOJHUITY, a TaK JKe
HAYEePTHUTH B 00IIIEM BUJIE BOJBTAMIIEPHYIO XapaKTEPUCTUKY AMOa, 0003HAYNB Ha HEW JaHHBIE TUOAA
W3 CBOETO BapHaHTa u3 TabauIbl 1

Tab6muna 1

Ne Bapuanta

Huon

Inp.mom.

Unpmax | UoGp

[o6pmax | Tmin Tmax Fmax
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MA B B MKA MI'
I'epmanueBbie
1 I'’I107A 10 0.6 10 20 -60 60 1
2 I'A113A 15 0.6 115 250 -40 85 0.01
3 HA7A 300 0.4 50 80 -55 70 0.002
4 A7b 300 0.4 100 100 -55 70 0.002
5 7B 300 0.5 150 100 -55 70 0.002
6 70 300 0.5 300 100 -55 70 0.002
7 J19B 20 0.6 30 100 -60 70 0.1
8 Jor 30 0.6 30 250 -60 70 0.1
9 9V 20 0,6 50 250 -60 60 0,1
10 J19XK 15 0,6 100 250 -60 70 0,1
Kpemuuessie
11 KI102A 100 1 250 0.1 -60 100 0.004
12 K/103A 100 0.9 50 0,5 -60 100 0,15
13 2JI103A 100 1 75 1 -60 125 0,15
14 J226T 200 1,2 300 10 -60 100 0,01
15 K/[104A 10 1 300 3 -60 100 0.02
16 2JI106A 300 0.9 100 10 -60 125 0.02
17 KI109A 300 1,2 100 25 -60 125 0,01
18 KJ1407A 50 1 25 0.5 -60 100 0.15
19 KJ1413A 20 1 25 0.1 -60 100 0.15
20 K411 1000 1.4 400 700 -60 125 0.15

IIo NPUBCACHHBIM BOJIbTAMIICPHBIM XapPAKTCPUCTUKAM HeO6XOI[I/IMO 3all0OJIHUTDH Ta6J'II/II_Iy 2

Ui y'B
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Bua BAX BbIIPAMUTEIBHOTO AM0/1a

Tab6muna 2

3HaueHue

[losicHeHHe K mapameTpy

MaxkcuManbHEBI
IPSIMOH TOK,
MA

MaxkcumansHbII

o0OpaTHBIH TOK,
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MA

Hanpsioxenue
npo6osi, B

MakcumanbHoOe
MpsAMOe
HanpsbkeHue, B

Cxema npsiMoro
BKJIFOUCHHS
auona

Cxema
oOpaTHOTO
BKJTFOUCHUS
oA

ITopsiiok BHINOJIHEHHUSI PaGOThI:

1. 3anonHuTh BTOPOH cTONOEL TaOIUIBI 2, [TOJIB3YSACHh IPUMEPOM BOJIbTAMIIEPHOM
XapaKTePUCTUKH U TaHHBIMU CBOETO BapHaHTA.

2. 3anoJIHUTh TPETUH cToIOel TaOIUIIBI 2, MTOB3YSICh YUeOHOM JIUTEpaTypPOH.

Xon paboTsi:

1. HauepTtute Tabnuiy 2.

2. 3anonHuTe TadIMITY 2.

3. IlpenocraBbTe paboTy NpenoaBaTeso Ha IPOBEPKY.

dopma npeacTaBiaeHusl pe3yJabTaTa
Otuyet no paboTe JOJKEH COIePKaTh:

a. HANMCHOBAHKE PA0OOTHI U 11eTTh PaOOTHI;
0. ICXOHbIE JAHHBIE;

B. BBIBOJIBI 10 paboTe.

Kpurepun onenku:

OneHka «OTJIMYHO» CTaBUTCS, €CJIM 3a/laHNE BBIIOJIHEHO BEPHO.

OreHKa «XOpoI1I0» CTaBUTCS, €CIM XO/1 BBIIIOJHEHMS 33/1aHNs BEPHBIN, HO ObLIa JOIYyIIEHa
OJIHA UJIH JIB€ OIIMOKH, MPUBEIIINE K HETIPABHUIILHOMY Pe3yJbTary.

OHGHKa «KYAOBJICTBOPUTCIIBHO» CTABUTC, €CJIM NPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3a1aHs.
OI_ICHKa «HCYHOBJICTBOPUTCIIBHO» CTABUTCS, €CJIINU 3aJaHNEC HC BBIITOJIHCHO.

Tema 5.2. DiieKTPOHHBIE BHINPSIMUTEIHN U CTA0UIN3ATOPbI

IpakTuyeckoe 3anaTue Neld

Pacuer Bbmpsamureneit u GUIbTPOB IEPEMEHHOTO TOKA
Ieab: HAy4YUTHCS PaCCUUTHIBATH AJIEKTPOHHBIE BHITPSIMUTENH, PHIIBTPBI U CTAOUIN3aTOPHI
Boinosnus padory, Bel Oyaere:
ymems: YV 2.1.08-aHAIM3UPOBATH JIEKTPOHHBIE CXEMBI.

MatepuanbHoe o0eciedenme: 115l IPOBEACHUS MPAKTUYECKOM pabOThI HATMYKE CIIEUATbHBIX
MaTepHajoB U 00OPYAOBaHUS HE TPEOYeTCH.

25



3amanmue:
WcxonHble JaHHBIE IS pacuéTa BBIPAMUTENCH, (DHUIBTPOB M CTAOUIM3aTOPOB IPUBEICHBI B
Tabmure 1

Tabmuna 1

Bapuant 1 2 3 4 5 6 7 8 9 10
Hanpspxenne Ha BropuaHoit oomotke U, B | 8 9 10 |12 |15 |12 |10 |8 10 | 10
Tox Harpy3k# |y, A 0102 /0406081010806 (04 (10

Pacuer BoinpsiMuTe/Is

Paccuurarh BbIIpSMUTENb - 3HAUUT IPABUIBHO BHIOpATh BBIIPSIMHUTENBHBIE AUOJbl U KOHJEHCATOP
¢unbTpa, a TaKXkKe ONpEeNeNUTh HEoOXOAMMOE I[EePEeMEHHOE HalpsDKeHHe, CHHUMaeMoe JJis
BBINIPSIMIICHUS C BTOPUYHOM OOMOTKH CETeBOTr0 TpaHchopmaropa. VICXOAHBIMH TaHHBIMH JUIS pacyeTa
BBIIPSMUTENSL  CIy)KaT: Tpebyemoe Hampsbkenne Ha Harpyske (U,) u  morpebisemblii  ero

MakcuMaibHbIA TOK (l,,).
T

1. Onpenienenyie NepeMEHHOI0 HapsyKEeHUs, KOTOPOE JI0JIKHO
OBbITh Ha BTOPUYHON OOMOTKE CETeBOro TpaHchopmaropa:
3 U,=BU,
rzae Uy - IOCTOsSHHOE HalpsiKeHUe Ha Harpyske, B;
B - ko3¢ dunment, 3aBUCAIINI OT TOKa Harpy3KH, KOTOPBI
a= OIPEICIAIOT 10 Tabmuie 15:

ey

Tabnuua 2
Tok Harpysku, A
Koopdummaent 01 02 0.4 0.6 08 1.0
B 0.8 1.0 1.9 14 15 17
C 2.4 2.2 2.0 1.9 18 13

2. Ilo ToKy Harpy3Kk# ONpPeACNISIOT MAaKCUMAJIbHBIA TOK, TEKYIIHI Yepe3 KaXkKIbIH A0
BBINPSMUTEIBHOIO MOCTA:
,b,=05C1,
rae I, - Tok uepe3 quon, A;
l; - MakCHMabHBIN TOK Harpy3Kku, A;
C - k03¢ QUIMEHT, 3aBUCALINI OT TOKa HArpy3KH (ONpeeNsoT mo Tabi.).
3. Onpenenenrie 0OpPaTHOTO HAMPSKEHUSI, KOTOPOE OYIeT MPUIIOKEHO K KKIOMY JTUOTY
BBINPSIMUTEJIS:
Uo6p = 1a5 Um
rne: Uqgp - 0OpaTHOE HamnpspkeHue, B;
U, - HanpsbKeHue Ha Harpyske, B.
4. Bp10op 110/10B, Y KOTOPBIX 3HAYEHHSI BBIIPSMIIEHHOTO TOKA U JIOITYCTUMOTO 0OpaTHOTO
HaANPSDKEHUS PaBHBI WK MIPEBBIIIAIOT pACUETHBIE.
5. Omnpenenenne eMKOCTH KOHAEHcaTopa (GHIbTpa:
Cp=232001,/U,K,,
rne: Cgy - eMKocTh KOHJeHcaTopa puibTpa, MKD;
l; - MakCHMabHBIN TOK Harpy3KH. A;
U, - HanipsDKeHHe Ha Harpyske, B;
Ky - K03 puIreHT myapcanuu BEIIPSMICHHOTO HAMPSKEHUS (10'3...10'2)

Pacuer crabuanszaropa
Jis monydenus 6oJiee MOCTOSHHOTO HANPSHKEHUS Ha Harpy3ke npu
N3MCHCHUU HOTpC6H$IeMOFO TOKa K BbBIXOAY BBIMTPAMUTCIIA IMTOAKIIOYAI0T
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crabmimm3aTop. B Takom ycTpoiicTBe padoTaroT ctabmutpoH VS u perynupyromuii Tpanzuctop V6.
Pacuer mo3BonuT BEIOpATH BCE SMEMEHTHI CTA0OMIH3aTOPa, UCXOS U3 33JaHHOTO BBIXOIHOTO
HanpsbkeHus U, 1 MakcUMalTbHOTO TOKa Harpy3ku l,. OnmHako 06a 3T mapaMerpa He TOJDKHBI
MPEBBIIATH TAPAMETPHI YK€ PACCUUTAHHOTO BBITPSIMUTENSA. A €CITH 3TO YCIIOBHE HAPYIIAETCsl, TOT/Ia
CHaJaJia pacCYMTHIBAIOT CTAOMIIM3ATOP, a 3aTEM - BBIIPSIMUTEND M TpaHchopmaTop nutanus. Pacuer
cTabunm3aropa BEAyT B CICIYIOIIEM MOPSIKE.

1. Onpenenenre HEOOXOUMOrO ISl paboThI cTabmuau3aTopa BXxoaHoro HanpsukeHue (Ug,,) mpu
3agaHHOM BbixoaHoM (U,,):

Uebm = UH + 3)

3nech mudpa 3, XapakTepu3yolnas MUHUMAIbHOE HAMPSHKEHUE MEKY KOJIJIEKTOPOM U
SMUTTEPOM TPAH3UCTOPA, B35TA B pacueTe Ha MCIIOIH30BAHUE KaK KPEMHHUEBBIX, TAaK U TEPMAHUEBBIX
TpaH3uCcTOpoB. Ecnu ctabmimzaTop OyaeT MOoAKIIYaThCS K TOTOBOMY HIIH YK€ pACCUUTAHHOMY
BBITIPSIMUTEIIO, B TATHHEHUIITUX pacuyeTax He0OX0IMMO HUCIIOJIb30BATh PeallbHOE 3HAUCHUE
BBITTPSAMIICHHOTO HANPSDKEHUST Uy,

2. Pacuér MakcUManbHO paccenBaeMoOn TPAH3UCTOPOM MOIIHOCTH:

Pmax = 113 (Usbzn - UH) Im

3. Bei6op perynupyromero Tpan3uctopa. Ero nmpenenbHo gonyctuMasi paccenBaeMasi MOIITHOCTh
JOJKHA OBITH OoJIbIIe 3HAUEHUS Prax, MPEIEIBHO TOMYCTUMOE HAMPSKEHHUE MEXTY SMUTTEPOM U
KOJUIEKTOPOM - OoibIne Uy, @ MAKCUMAIIBHO JIONYCTUMBIH TOK KOJUIEKTOpa - Oosbiie |,

4. OnpeneneHne MaKCUMaJIBHOTO TOKa 0a3bl PeryIHpyIoIIero TPaH3uCTopa:

I6.Mal<c = IH / h219 miny

re hy5min - MUHUMAIIBHBIN K03 QUIIMEHT niepeaun Toka BBIOPAaHHOTO (110 CIPABOYHUKY)
TPaH3UCTOPA.

5. Beibop crabunutpona. Ero HanpspkeHne cTabuan3aiuu J0JKHO ObITh PABHO BBIXOJHOMY
HANPSDKEHUIO CTAOMITN3aTopa, a 3HAYCHHUE MAKCUMAIBHOTO TOKA MPEBBIIIATH MAKCUMAITBHBIN TOK
0assbl g 0

6. Onpenenenue conpotuiieHus pesucropa R1:

Rl= (Uebm - Ucm) / (|6max + Icm min)a

3neck R1 - conportusnenune pesucropa R1, Owm;
U,; - HampskeHne cTabunu3anuu cTabuanTpona, B;
l6.max - BBIYMCIICHHOE 3HAYEHHE MaKCUMAJIBLHOTO TOKa 0a3bl TpaH3UCTOpa, MA;
ler.min - MUHUMAJBHBIN TOK CTAOMIN3ALNUY AJI JAHHOTO CTAOUIUTPOHA, YKa3aHHBIN B CIPAaBOYHUKE
(06b14HO 3...5 MA).

7. Onpenenenne MOIIHOCTH paccestHus pesucropa R1:

PRl = (Ugbm - Uem)2 / Rla

Iopsinok BbINOJIHEHUS PA0OTHI:
1. [lepenucath UCXOAHBIE JAHHBIE CBOETO BapUAHTA
2. HaliTu Hen3BeCTHBIE 3HAYCHUS

Xoxa padoTbI:

1. IlepeuepTuTh cXxeMy il CBOEH 3a/1a4M

2. Pemnts 3agauy

3. IlpenoctaBUTh pe3yapTaT Ha IPOBEPKY MPENOIABATENIO.

®opmMa npeacTaBjIeHus pe3yabTara
OTtyeTt mo paboTe JOJIKEH CONIEPKATh:

a) HauMEHOBaHHe PaboThI U 1IeNb PabOTHI;

0) MCXOIHBIC JaHHBIE IJIs1 PacuéTa;

B) pe3yJbTaThl Pacu€ToB;

I') BBIBOJBI IO padoTe.

Kpurepum ouenku:
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OrneHka «OTJIIMYHOY CTaBUTCSI, €CIIH 3a/1aHHE BBIMOJIHEHO BEPHO.

Or1eHKa «XOpOIII0Y CTABUTCS, €CIU X0/ BBITIOJHEHUS 3aJaHUs BEPHBIA, HO ObLIa TOMyIIeHA
OJIHA WJIM JIB€ OLIMOKH, MPUBEAIINE K HEMPABUILHOMY pE3y/bTary.

OLieHKa «yI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU MPUBEACHO HETIOIHOE BBITOJIHEHHUE 3aJaHusl.

OneHka «HeyI0BIECTBOPUTEIBHOY» CTABUTCS, €CIIU 3aJjaHK1E HE BBIMOIHEHO.

Tema 1.1. DuekTpHYeckoe moJje
JlaGopaTopHoe 3ansitue Ne 1

YerpoiicTBO M BUABI HCIIOJTHEHH S KOH/IEHCATOPOB, X XapaKTePUCTUKHU

Iesb: U3yunTh OCHOBHBIE MTApPAMETPbl KOHJIEHCATOPOB, UX YCIOBHbIE 0003HAYEHNUS U LIBETOBYIO
MapKUPOBKY

Beimosinue padory, Bel Oynere:

ymemy:

V¥ 2.2.03. s3KcIuTyaTUpOBaTh 3JEKTPOOOOPYAOBAaHHE

V¥ 2.3.03. u3MepATh U pacCUUTHIBATh IAPAMETPhI SJIEKTPUUECKUX LIETIEH;
MarepunanbHoe obecnieyeHue:
Pa3paTounbiil MmaTepuall, py4yka, TETpaib, HHTEPHET-PECYPCHI

3aganme: N3y4UTh YCTPOWCTBO KOHJCHCATOPA, YKa3aHHOTO JIIS BAIlIeTO BapHaHTa

IMopsinok BbINOJIHEHHSI PA0OTHI:

1. O3HaKOMHTBCA C 3aJaHUEM

2. I3y4nTh KOHICHCATOP, €r0 YCTPOHUCTBO B COOTBETCTBHH C BAPHAHTOM

3. 3anonHUTh TAOIUILY

Xoa pa6oThi:

1. O3HaKOMBTECH C 3aJaHUEM

2. B COOTBETCTBHM C BapHaHTOM, OIPENEIHTE THI KOHAeHcartopa (Tabmmua 16), KOTOpHIA
TpeOyeTcs U3y4uTh

Tab6muna 1
Bapuant Tun koHeHcaTopa Bapuant Tun koHaEeHcaTopa
1
TUI: OYMaXHBIN
2 10 /
o THII; CIIIOISTHON
THUIL: CIFOISHON
3 o 11
D
THIT: METAJIOTUIEHOYHBIN
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THUIL: METAJUIONIIEHOYHBIN
VISATON®
Elko rau
4 12
THIL: DJIEKTPOJIUTHIECKUI THUIL: 3JIEKTPOJIUTUYECKUN
5 Q 13
THIL: KEPAMUYECKUI THII KEPAMUYECKUI
sSS
470
10V
6 14
THIIL: JIEKTPOJIUTUYECKUN
TaHTAJIOBBIN THIL: DJIEKTPOJIATHYECKUM TAHTAJIOBBII
7 8 ;
THIL: TIOJTMMEPHBIN THIL: TOJTMMCPHbIN
8 ’ 16
THIL: TUNIEHOYHBIN .
THIL: INICHOYHBIN

3. Tlepeueptute W 3amoiaHUTe Tabnmuiy 1 , MONB3ysICh CHPABOYHBIMU JAHHBIMH W WHTEpPHET-
pecypcamu:
Tab6muna 2

Tun
KOHJIEHCAaTOpa

EMKO CThb

Kpatkoe
ONUCaHue
KOHCTPYKIUU
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HomunansHOE
HaIIPSDKEHUE

JlomomHuTeIbHBIE
mapamMerpel ¢ HX
KpaTKUM
OTNIMCaHHEM

Oobnactu
PUMCHCHUS
JTAHHOT'O THIIA
KOHJICHCATOPOB

®opma npeacTaBieHus pe3yabTara

OtueT 1o paboTe JOIKEH COIePIKaTh:

a) HAUMEHOBaHME PA0OTHI U 1IETIb PabOTHI;

0) TabauIa ¢ MoJHOM MHpOPMAIIHEH 00 UcCIenyeMOM O0BEKTE;
T') BBIBOJIBI 110 padoTe.

Kpurepun onenkmn:

OrneHka «0TJIMYHO» CTaBUTCS, €CIM SKCIIEPUMEHT IPOBEIEH, 00paboTaHbl pe3ysIbTaThl,
BBITNOJIHEHBI BCE 3a7aHUsl, paboTa 0(popMiIEHAa B COOTBETCTBUHU C TPEOOBAHUSMHU.

OreHKa «XOpOIIO» CTaBUTCSI, €CIIU Oblia IOMYILEHbl OLIMOKH IPU IPOBEIEHUH IKCIIEPUMEHTA,
00paboTKe Pe3yIbTaTOB WK P 0POPMIICHUN OTUETA.

OneHka «ya0BJIETBOPUTEIIBHOY» CTABUTCS, €CJIN SKCIIEPUMEHT MPOBEIEH, IPUBEJICHO HETIOJIHOE
BBIIIOJIHEHHE 3aaHUM.

OreHka «HEyIOBJIETBOPUTEIBHO» CTABUTCS, €CIIU SKCIIEPUMEHT HEe MPOBOAMJICS, 3aJJaHUE HE
BBITIOJIHEHO.

JlabopaTopHoe 3ansitue Ne 2

IIpocreiimme JuHeHHbIE YJIEKTPHYECKHE LENH MOCTOSAHHOI0 TOKA

Heab: mnodydyeHHE HABBIKOB COOPKHM MPOCTHIX 3JIEKTPUUECKUX LeMNel, BKIIOYEHUS B
JNEKTPUYECKYIO 1I€TIb H3MEpPUTENbHbIX NpuOopoB. Hayuntbecs u3MepsATh TOKM W HaNpsKEHUS,
yOeauthes B cobumtoieHnt 3akoHoB Oma u Kupxroda B TMHEHHON 3/IeKTpUYECKOH IIeNH MOCTOSIHHOTO
Toka. MccnenoBate OCOOEHHOCTH — IOCIENOBATEIbHOIO U MApaUIENBHOTO COEAWHEHUS B
INEKTPUYECKUX LIETIAX MOCTOSIHHOTO TOKaA.

Boimosinue pa6ory, Bel Oynere:
ymemy:

V¥ 2.1.08. aHanu3upoBaTh MIEKTPOHHBIE CXEMBI;

MartepuaabHoe o0ecrieyenue:
JlaboparopHsIii cTeH «dnekTpudeckue nenm» I1[-MP-01

3aganue:
Cobpath cXeMy U U3YYHTh CBOMCTBA IIETH MOCTOSHHOTO TOKa

IHopsaok BbINOIHEHUs PA0OTHI:
1. O3HaKOMHUTBCS ¢ TA0OPATOPHON YCTAHOBKOMA.
2. CobpaTh TUHEIHYIO AIIEKTPUIECKYIO IIENb MOCTOSHHOTO TOKA C MOCIEI0BATEILHBIM COCTUHEHUEM
31eMeHTOB (puc. 1), BRIOpaB AJIEMEHTHI e U BEIMYMHY HANpPSHKEHUS MUTAHUS B COOTBETCTBHUH C
3alaHHbIM BapuaHToM (Tab:. 1). [IpencrtaBuTh cxemy sl MPOBEPKU MPEIO1aBaATEINIO.
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Tab6muna

BapHaHT 1 2 3 4 5 6
E2.B 12 10 5 12 10 5
RI1* R5-1 R5-2 R5-3 R5-1 R5-2 R5-3
R2* R3 R3 R3 RS RS R&

Pucynok 1

3. BKJIIOUNTH 31EKTPONUTAHUE CTEH/A U UCTOYHUK 3JieKTponuTanus E2. YcTaHOBUTH B COOTBETCTBUU
C 3aJlaHHBIM BapUAHTOM 3HAYEHUE HAIpPsHKEHHWE HCTOYHMKAa E2, MOJAKIIOUMB K €ro BBIXOJHBIM
KieMMaMm BosbTMETp. lloakmrowas BonsTMeTp PV1 K cooTBETCTByrOMM THE3laM, HU3MEpPUTh
BEJIMUYMHY HanpspkeHus Ha pesucropax R1 m R3, a takke Tok | B nenu. Pe3ynpraThl m3mepeHuit
3aHectu B Tabm.1.

WN3mMeHuTh 1O yKa3aHUIO MpenojaBaTeis BEJIWYMHY conpoTuBieHus R1 ¢ momouibio
COOTBETCTBYIOIIEro TyMOnepa (mo3unuu 1, 2 win 3) U CHOBa MPOBECTH aHAIIOTUYHBIC M3MEPCHHUS.
Brikmtounts uctounuk E2. Ilo pesynapTaTaM M3MEpEHHI BBIYUCIUTH BEIUYHMHY COMNPOTUBIICHUS
kaxoro norpedurens (R1 u R2) u obmiee (sxkBuBaneHTHOE) conpotuBieHne RO nenu. Pe3ynbrars
BBIUMCJICHH 3aHeCTH B TaOJ. 2. BRIKIIOUUTh HCTOYHUK AJIEKTPOUTAHUA.

Tabmuna 2
Hanmepeno BrermcaeHo
Hanpaaerne Tox Hanpaaenne CompoTHEIeHHE SEBHBATEHTHO®
HA BXOJE IEMH | B LEeMH, Ha moTpebHTene, B NOTPEOHT e, COIIPOTHBIEHHE
U.B LA O LIETIH,
Ul Uz Rl R2 B .Om

CpaBHUTB pe3yNbTaThl U3MEPEHUN U YOEIUTHCS B TOM, YTO CyMMa COIIPOTHBIICHUH OT/IEIbHBIX
notpedureneil paBHa COMPOTHBICHHIO BCe Lenu. YOeauTbCs B COOIIOJEHUM BTOPOTO 3aKOHA
Kupxroga. OOBSCHUTP H3MEHEHHME peXuMa paboThl LENu M OTAEIbHBIX MOTpeduTesell mnpu
N3MCHCHHWH BCIMYHNHBI COITPOTUBIICHUSA OJHOI'O U3 PE3UCTOPOB.

4. CobOpaTb 3JIEKTPHUUECKYIO LeNb C MapajuIeNbHBIM COEMHEHHEM pe3UcTopoB (puc. 2), BbIOpaB
OJIECMCHTHI LCIIU WU BCIIMYMHY HAIIPSXKCHUA IMUTaHWA B COOTBETCTBHUU C 3aJaHHBIM BApHUAHTOM (Ta6.]'[.
2). [IpencraBuTh cxeMy AJisl IPOBEPKU npenoz{aBaTemo

+ 000
Pﬁ\i /J
E2 R2
A

PAL 4 P%.KA\
e

|\ /+

Pucynok 2
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Tabmanma 2

Bapuanrt 1 2 3 4 5 6
E1.B 12 10 3 12 10 8
Rl R4-1 R4-2 R4-3 R4-1 R4-2 R4-3
R2 R7 R7 R7 R9 R9 RO

5. BKJIIOUNTH HCTOYHUK MTOCTOSHHOTO HanpsbkeHus E2. VcTaHOBUTH 3a/laHHOE 3HAUEHNE HAIPSKEHUS
nuTaHus. 3MepuThs HanpsHKEeHUS M TOKK Ha BCeX y4yacTKax Lienu. Pe3ynbraTel 3aHectu B Ta0m. 2.

6. M3MeHuTp 1O yKa3aHUIO INpENoAaBaTels BEJIWYMHY comnpoTuBieHus R1 ¢ nomomibro
COOTBETCTBYIOILIETO TyMOJiepa W CHOBa IIPOBECTM AaHAJOTHYHBIE HW3MEpEHUs. BBIKIIOUHUTD
anekTponutanue. [lo pesynapTaram M3MEpeHMI paccuuMTaTh CONPOTHBIEHUS pe3uctopoB R1, R2 u
CONpPOTHUBIICHHE Bceil menu RD, mpoBoaumocTu OTAENbHBIX BeTBed gl m g2 u Bcell uenu go.
Pe3ynbTarhl BRIUMCIICHUI 3aHEeCTH B TabM. 3. YOeauThest B cOOI0IeHUH epBOTo 3akoHa Kupxroda.
7. IlpoaHanu3upoBaTh BIMSHUE W3MEHEHHUS BEIMUYMHBI CONPOTHBICHUS pe3uctopa R1 Ha pexum
paboThI LIETIH ¥ OTACIBHBIX ToTpeduTesneit. OOBSICHUTD, TOYEMY ITO UMEET MECTO.

Tabmuma 3
Hanepero Brrmcaeso
. B I1.A I2.A I3.A R1, R2. gl g2, &3 Ra.
On OM CuM CM CM OM

8. CI[GJ'IaTB BBIBOAbI O BBIIIOJIHCHHHN 3aKOHOB Knpxrocba H O MPUMCHCHHUU 3aKOHAa Oma B ITUHEHHOH
BHCKTpHHGCKOfI ICIIH IIOCTOSHHOT'O TOKA.

®opma npeacTaBiaeHus pe3yJabTaTa
Otuer 1o paboTe AOIKEH COEPKaTh:
a) HauMeHOBaHue paboThI U 11eJIb PabOThI;
0) cXeMbl HKCIIEPUMEHTOB U TaOJIMIIBI MTOJTYUYEHHBIX SKCIEPUMEHTAIbHBIX JAHHBIX;
B) pe3y/bTaThl pACYETOB;
T') BBIBOJIBI 110 padoTe.

Kpurepun onenkn:

OrneHka «OTJIIMYHOY CTaBUTCS, €CJIM AKCIIEPUMEHT MTPOBEIEH, 00paboTaHbl Pe3yIbTaThl,
BBITOJIHEHBI BCE 3aJlaHusl, paboTa o(hopMiIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU.

OHGHK& «XOpOIIO» CTABUTCA, €CIIN ObLI1a JOMYUICHBI OLINOKHU IIpU MMPOBEACHNU SKCIICPUMCHTA,
00paboTKe pe3ynbTaTOB WX NpU 0OPMIIEHUHU OTYETA.

OrneHka «yA0BIETBOPUTENIBHOY CTABUTCS, €CJIN IKCIIEPUMEHT MPOBEJIEH, TPUBEJCHO HETIOJIHOE
BBITIOJTHEHUE 3a/1aHU.

OrneHka «HEeyIOBJIETBOPUTEIBLHO» CTABUTCS, €CIIN SKCIIEPUMEHT HE IPOBOJMIICS, 3a/laHHE HE
BBITIOJIHEHO.

JlabopaTopHoe 3ansitue Ne 3

CMelIaHHOE cOeJHHEHHE IJIEMEHTOB B 3HeKTpI/I‘leCKOﬁ e MOCTOAHHOI0O TOKA

Iesb: noixyyeHne HaBBIKOB COOPKH 3JEKTPUUECKUX IIeTel, M3MEPEHUI TOKOB M HaNpPsHKECHUN
Ha OTAEJIbHBIX y4YacTKax D3JIEKTPHUUECKOM Ienu; yOeauThcs B coOntoneHun 3akoHoB Kupxroda B
Pa3BETBICHHON JIMHEHHOM SJIEKTPHUUYECKOW IeNu; HAyYMThCS NPUMEHSTh 3akoHbl Kupxroda B
rpapuueckom Buae. MccienoBaTh OCOOCHHOCTM CMEIIAHHOIO COEAMHEHHUS 3JEMEHTOB B
IIEKTPUYECKUX LIEISAX MIOCTOSHHOIO TOKA.

32



Boinmosinus pa6ory, Bel Oynere:
ymemy:

— V¥ 2.3.03. -u3MepATh U pacCUUTHIBATh apaMETPhI JIEKTPUUECKUX LIETEH;

MarepuasibHoe o0ecnieyeHue:
JlaboparopHsrii cren «dnekrpudeckue nenm» I1[-MP-01

3amanmue:

Cobpath cxeMy U U3yYUTh CBOWCTBAa CMEIIAHHOTO COCIUHEHHS AJIEMEHTOB ILIETIH MOCTOSHHOTO
TOKa.

IHopsinok BbINOJHEHUS PAOOTHI:
1. O3HaKOMHUTHCS € Ta0OPATOPHON YCTAaHOBKOM.
2. CobOparth 1enb co CMEIIaHHbIM COeIMHEHUEM Pe3ucTOpoB (puc. 1).
CoOparp 1enb €O CMEIIaHHBIM COEJAMHEHHEM pPE3HCTOpPOB, BHIOPAB AJIEMEHTHI LM M BEIHYUHY
HANpPSDKEHUsS MUTAaHUS B COOTBETCTBUU C 33JaHHBIM BapuaHToM (Tabin. 1). IlpenctaBuTh cxemy it
IIPOBEPKHU IPENOAABATEIIIO.

Tabmumna 1
Bapuant 1 2 3 4 5 5]
EX1L B 12 10 g 12 10 8
Rl R2 E3 K2 E3 E2 E3
R2 E4-1 E4-1 E4-1 E4-2 E4-2 E4-3
R3 R7 R7 R7 R9 R9 RS9

u23

Pucynok 1
3. Ilocne mpoBepKU CXeMbl MIpenoaBaTesieM BKIIOUNTh HCTOYHUK NMUTaHus E2, ycTaHOBUTH 3aJjaHHOE
3HAUEHUE BEJIMYMHBI HANPSHDKEHUs NMUTAHUS U U3MEPUTH HampshbKeHUs Ha Bxoje uenu U m Ha Beex
yuactkax nenu (Ul u U2), a taxke Bce Toku (11,12 u [3). Pesynbratel 3anectu B Tad1. 2.
Tabmuna 2

HzmepeHO BrerHcaeHO
. U1, | U2 B I1. I2, I3, P1. P2, P3. P, R,
B B A A A Bt Bt Bt Bt Om

4. C moMoIIbl0 COOTBETCTBYIOIIEr0 TyMOJiepa yCTaHOBUTH HOBOE 3HAUE€HHE pe3ucTtopa R2 u cHoBa
W3MEPUTh HAIpPSOKEHUST U TOKM B Lenu. Beikmtounth ucroyHuk nutanuss E2.  Tlo pesymapTaram
M3MEPEHHUI BBIYMCINTh MOIIHOCTh Kaxxaoro ydactka uenu P1, P2, P3 u Bceil nenu P, onpenenuts
SKBUBAJIEHTHOE COTMPOTHUBIEHUE e RD, Pe3ynbTatel BeruuciaeHuit 3anect B Tab. 13. BeikimounTs
JJIEKTPOIUTAHHUE.

5. Tlpoanann3upoBaTh BIWSHUE W3MEHEHHUS BEJIMYMHBI COMPOTUBICHUS pe3ucTtopa R2 Ha pexum
paboThI Beel 1enH U OTAEIbHBIX oTpeduTenei. OOBACHUTD, TOYEMY 3TO UMEET MECTO.

6. [IpoBepuTh BBIMOTHEHNE OaJlaHCa MOIITHOCTEH.
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7. Cnenathb BBIBOJIBI O BHITIOJHEHUH 3aKOHOB Kupxroda.

®opma npeacTaBiIeHus pe3yJbTaTa
Otuer o paboTe AOIDKEH CONEPKaTh:
a) HauMeHOBaHWE PabOTHI U 11EJTb PaOOTHI;
0) cXeMbI HKCIIEPUMEHTOB U TaOJIHIIBI TOJYYECHHBIX SKCIIEPUMEHTAIBHBIX JIaHHBIX;
B) pE3yJIbTAThl PaCUeTOB;
I') BBIBOJIBI 110 padoTe.

Kpurepum ouenku:

OrneHKa «OTJIIMYHO» CTABUTCS, €CIHM SKCIIEPUMEHT MPOBEAEH, 00paboTaHbl pe3yIbTaThl,
BBINTOJIHEHBI BCE 3a/1aHusl, paboTa 0(hopMIIEHA B COOTBETCTBHHU C TPEOOBAHUSIMHU.

OreHKa «XOpOIIOY» CTAaBUTCS, €CIIU ObliIa TOMYIIEHbI OIIMOKH MPU IPOBEICHUH IKCIICPUMEHTA,
00paboTKe pe3yJbTaTOB WU NP 0(HOPMIICHIH OTUYETA.

OrneHka «yI0BJIETBOPUTEIBHOY» CTAaBUTCS, €CIIN YKCIIEPUMEHT MPOBEIEH, TPUBEJCHO HETIOIHOE
BBITTOJIHCHHUE 33JaHUN.

OrneHka «HEyIOBJIETBOPUTEIHLHOY» CTABUTCS, €CIIM SKCIIEPUMEHT HE TIPOBOAMIICS, 3aJaHHE HE
BBITTOJIHEHO.

Tema 2.1. MarauTHoe 1noJie, ero XapakTepuCcTUKHU
JladopaTropHnoe 3ansiTue Ned

Buanl (l)eppOMaFHI/ITHI)IX MaTepuaioB, HCCJICAOBAHUE HX XaPAKTCPUCTHUK.

Henab: uccnenoBanue XxapakTepUCTUK U BUJOB (PEPPOMArHUTHBIX MaTepUasoOB; U3y4yEeHUE NETIN
TUCTEpE3UCa.

Beinosnus padory, Bel Oyaere:
ymems: Y 1.2.04. ucCHoOIb30BaTh OCHOBHBbIE 3aKOHbl UM TPUHIUIBI TEOPETUYECKOU
JJIEKTPOTEXHUKHU M JEKTPOHUKHU B IPOPECCHOHATBHOM e TETbHOCTH

MarepuanbHoe o0ecnieyeHue:
JlaBoparopHbIil cTeH]

3amanue:
N3yuuthb cBOMCTBa PeppOMarHUTHBIX MAaTEPHATIOB M UX BUJBI.

ITopsinok BbINOJIHEHHS PadOTHI:

1. CoenunuTe BBIXOJ] reHepaTopa ¢ rHe310M G n3MepuTeNnbHOTo cTeH a, K rHe3ay U moakiounre
BOoJIbTMETP. Bxoap! kananoB X u Y ociuiorpada coeiMHNATE € THe3aMu X 1Y U3MEpPUTENIbHOTO
CTEHJ]a COOTBETCTBEHHO. Pyuku nepexmoueHust KoaQPUIMEHTOB yCUIeHUs KaHaIOB X U Y IOCTaBbTe
B nosioskenus 50 mB/nen u 20 mB/nen. coorBerctBenHo ( UX = 50 MB, Uy = 20 MB). Bkitouunte
npubopsl B ceTh. [Iporpeiite B Teuenne 5 MuH. C MOMOIIBIO pydek ocuusuiorpada godenrecs
IIOJIOXKEHUS JTydya B IEHTPE 3KpaHa. Y CTAaHOBUTE 4acTOTy curdaia reseparopa 50 I'u. [Ipu nomomm
peryJsTopa BbIX0J1a FreHepaTopa MoJdyduTe Ha SKpaHe ociuuiiorpada npeienbHyo MeTIo
rucrepesrca. BepimHa netiau no koopAuHare X A0JKHA 3aHUMATh YEThIpe KIETKH, CUUTAs OT
LIeHTpa dKpaHa. HanpsbkeHue, usmepsieMoe BOJIBTMETPOM, JTOJIKHO PaBHATHCS MPU
atom ~1 B.

CHsATHE OCHOBHOI KpUBOM HamMarHn4uBaHus. MI3MeHsIsl BEMTMYMHY CUTHaja Ha BBIXOJE
reHepaTopa, 3apUCylTe CEMEMCTBO METeb TUCTEPE3UCca U 3AMUIINTE B TAOIHUITY 1. KOOpAUHATHI KX
BepnH npu X=1,2,3,4 nenexnuii.
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Tabmnma 1
X, nen  Hy, A/M Y, men. By, Tn U

Macuira0sl ocelt ocipuiorpada paccuuraiTe mo Gpopmynam:
(“'.x ”I A { 'r\‘( ‘nRu
m" = e e | WOTT m‘ e e
BRI"PRT M : 4] 35
rae RT=10 OM; r, 1=0,021 m; W,=100; W,=1330; C,=10* @; R,,=10" Om; S=10".
HamnpskeHHOCTB TI0J1s1 U MArHUTHASI UHIIYKIHS B 00pasiie, COOTBETCTBYIOIIME OTKIIOHCHHIO JIyda
ocuuiuiorpada B Touke ¢ koopauHaramu (X,Y) paBHbI
Hp=mX; By=m,Y.

3HadYeHUE MAarHUTHOI MPOHUIACMOCTH IO JaHHBIM ocunnﬂorpa(bnqecxux I/ICCJIGI[OBaHI/Iﬁ
BBIYHCIISIETCS U3 OCHOBHOM KpHBOfI HaMaron4mBaHH COTJIACHO BBIPAXXKCHULO:

, ITn/aca

L= lH.'.li‘

-I'lLIH.ur

2. Pe3ynbTathl pacueTa 3aHecuTe B Ta0auily 1 ¥ MOCTPONTE [0 HUM OCHOBHYIO
KPUBYIO HAMarHM4MBaHUsI U 3aBUCUMOCTb.

3. IloAroToBbTE yCTHBIE OTBETHI HA CJEIYIOLIUE BOIPOCHI:

a. OObsiCHUTE 3aBUCUMOCTh MATHUTHOW IPOHUIIAEMOCTHU (peppOMarHeTuka ot
HaNpsHKEHHOCTU MarHUTHOTO IOJIS.

0. Uro Takoe «I1etTis ructepesnucan?

B. Ha3oBuTe OCHOBHBIE BUBI IOTEPH B (PEppPOMArHUTHBIX cepaeuHukax. Kakue
NOTEpH U 1ouyeMy 0oJiee OMacHbI Ha BBICOKMX YacToTax?

r. Kak oOBbsICHUTB BIMAHUE YACTOTHI HA 3HAUEHUE MAarHUTHOW NPOHULIAEMOCTH
METAJUINYECKOTro (peppoMarHeTuka?

1. OxapakTepu3yiTe cBOMCTBa MarHUTOMATKUX MaTepHajIoB, X 00JIaCTH MPUMEHEHHS.

e. OxapakTepu3syiiTe CBOIICTBa MArHUTOTBEPABIX MATEPHAIIOB, UX 00JIACTH IPUMEHEHUS.

®opma npeacTaBiaeHus pe3yJabTara
OtyeTt no paboTe JOJIKEH COJIEPKATh:
a) HaUMEHOBaHME Pa0OTHI U 11€Ib paboTHI;
0) cXeMBI IKCIIEPUMEHTOB M KPUBBIE TIOTYIEHHBIX SKCIIEPUMEHTATILHBIX JaHHBIX;
B) YCTHBII OTBET Ha MOCTABJIEHHbIE BOIPOCHI;
T') BBIBOJIBI 110 padoTe.

Kpurepun onenku:

OreHka «OTJIMYHO» CTaBUTCS, €CIM SKCIIEPUMEHT MPOBEAEH, 00paboTaHbl pe3ysIbTaThl,
BBITNOJIHEHBI BCE 3a7aHusl, paboTa oopMiIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU.

OreHKa «XOpOIII0» CTAaBUTCSI, €CIIU Oblia TOMYIIEHb! OITMOKH MPU MPOBEACHUH SKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WU TP OHOPMIICHHH OTYETA.

OrneHka «yA0BIETBOPUTENBHO» CTABUTCS, €CIIU SKCIIEPUMEHT IPOBEAEH, IPUBEIECHO HETIOIHOE
BEBIIIOJIHEHME 3aJaHn.

OneHka «HEeyI0BIETBOPUTEIIBHOY» CTABUTCS, €CIIU SKCIIEPUMEHT HE IPOBOAMIICSA, 3aJJaHUE HE
BBITIOJTHEHO.

Tema 3.1. DuekTpruyecKHe Henu NepeMeHHOro TOKa
JlabGoparopHoe 3ansaTue Ne 5

SKCHepHMeHTaﬂbHOC OIpeacjJcHue mapaMmeTpoB 3JIEMEHTOB nenei NMEPEMECHHOTI0 TOKA
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Heab: mproOpereHne HABBIKOB OMPEENICHUs MapaMeTPOB 3JEMEHTOB B LEMSAX NMEPEMEHHOIO
TOKa MO pe3yJibTaTaM U3MEPEHUM, BKIIIOUEHHS B IIENb BOJBTMETPA U aMIIEPMETPa, U3MEPEHHUS TOKa U
HaNpsDKEHUs, MpuMeHeHus 3akoHa OMa B LIeTIH IEPEMEHHOT0 TOKa.

Boinosnus padory, Bel Oyaere:

ymemy:
— V¥ 2.2.03-u3MepsATh U pacCUUTHIBATh MTAPAMETPhI AJIEKTPUUECKUX LETICH;
— VY 1.4.03-ipaBuIbHO 3KCILTYaTHPOBATh AJIEKTPOOOOPYI0BaHHE.

MarepunanbHoe obecnieyeHue:
JlaGopaTtopHsblii cTeH «DnekTpuueckue nenu» I1[-MP-01

3aganue:
Co0path cXeMy U U3YYHTh CBOKCTBA IIETIH TEPEMEHHOTO TOKA

ITopsinok BbINOJIHEHHUS PadOTHI:
1. O3nakoMmuTbCS € 1a0OPATOPHOI YCTAaHOBKOHM.
2. DKCIEPUMEHTAILHOE OTIPEICIEHUE BETMUNHBI COMTPOTHBIICHHS PE3UCTOPA.
CoOparpb cxemy o pucyHky 1. B kauectBe pesucropa R* ucnons3oBate pesucrop R11 wnn
R10 (Tabu. 1). B cooTBEeTCTBUY C 33JaHHBIM BapUaHTOM YCTaHOBUTH COOTBETCTBYIOIIUN TyMOJI€ep B
3afaHHyto no3uuuio (1, 2 uiu 3). IlpeacraBuTh cxemy JUist IPOBEPKH MPETIO1aBaTENIO.

-(A)
() !

E3 gy

O

Pucynok 1
Tabmuna 1
Ne BapuaHTa 1 2 3 4 5 6
U.B 5 7 6 5 7 6
R* R10-1 R10-2 R10-3 R11-1 R11-2 R11-3

BxirounTh 351€KTpONUTaHUE CTEHAA U UCTOYHUK NUTaHusd E3, ycTaHOBUTH 3alaHHOE 3HaUEHUE
HaNpPsDKEHUS MCTOYHMKA NMUTAHWS U U3MEPUTH BEIIMYMHY HANPSDKEHHWS U TOKA B LENH. Pe3ynbrarhl
3aHecTd B Tabmuiy 1.

3. Jnsa ompeneneHusl BEIMYMHBI €MKOCTH KOHJEHcaTopa coOpaTh cxemy 1o puUcyHKy 1. B
KayecTBe uccieqyeMoro konaeHcaropa C* ucnonbp3oBaTh mnepectpamBaemblii koHjeHcatop Cl B
COOTBETCTBYIOILEN MTO3UIMY NIEpeKItouaTelis (Hanpumep, 3anuck C1-2 o3Havaer, 4To NepeKIovaTeb
Oatapeu koHaeHcatopoB C1 gomxkeH ObITh B MO3HUINH «2»). [Tocie mpoBepku cxeMbl IpernoiaBaTeneM
BKJIFOUUTH JIEKTPONUTAHUE CTEHJIA U UCTOYHUK NUTaHMs E3, yCTaHOBUTH y U3MEPUTENS MOILIHOCTU
pexumM usmepenus yactotsl f. B cooTBeTcTBUM ¢ 3amaHueM (Tabul. 2) yCTAaHOBUTD 3a/laHHbIE 3HAUEHUS
BEJIMYMHBI HANPSDKEHUS TUTaHUS U €ro YacTOThl. YacToTy ycTaHaBIMBATh € TOYHOCTHIO +(5...10) '
W3mepuTh BeNWYHHY TOKA, HANPSDKSHUS U YaCTOTHI B IIeTH. Pe3ynbTaTsl 3aHeCTH B TaOIUILy 2.

Tabmuna 2
Ne Bapma”Ta I 2 3 1 5 6
U.B 5 5 5 7 7 7
C Cl-1 Cl-2 Cl-3 Cl-4 Cl-5 Cl-3
fiTu 300£10 250£10 200£10 160410 130410 100410

PP PP L
By 1] Bux Bx U Bux

E/Z,J\. L " " Eaﬂ‘
(L) [f—s cx (1)
T e

-y -




Pucynox 2
4. Jlna ompeneneHus mapaMeTpoB peabHOW KaTYIIKH MHAYKTUBHOCTH COOpaTh CXeMy IO
pucysaky 12. B xadectBe nuccinemxyemont karymku L* mcnonb3oBats karymku L1, L2 cTtenna wnm ux
nocienosarenbHoe coequHenne (L1+ L2) B cooTBETCTBHY € 3aiaHHBIM BapuaHTOM (Tabi1. 3).

Tabmuua 3
Ne BapuaHTa 1 2 3 4 5 6
L% .1 L] [.2 [.2 L1+12 L1+ L2
f.Tu 200 300 250 350 200 300

[Tocne mpoBepku cXeMbl NPEeno/iaBaTesIeM BKIIOUNUTD AIEKTPONUTAHNUE CTEH 1A M HICTOYHUK
nutanus E3, ycTaHOBUTB 3HaUCHUSI BEIMUUHY HapsDKEHUs uTaHus 7 B u 3ajanHoe 3HaueHue
yacTtoThl f. YacToTy ycraHaBimuBaTh ¢ TOUHOCTBIO £(5...10) ['n. U3MepuTh BenMUnHy TOKA U
AKTUBHOHM MOIIHOCTH B 1ienH. Pe3ynbTarhl 3aHecTr B Ta0uiy 28.

5. OmpenenuTs BEIMYMHY aKTHBHOTO COMPOTHBIICHUS KATYIIKH METOJOM amIepMeTpa u
BOJIbTMETpA. [ 3TOro moukimouuTh €€ K MCTOYHMKY IMOCTOSHHOTrO HampsbkeHus E2 (puc. 13).
YcTaHoBUTH y LM(POBOTO aMIiepMeTpa pexUM H3MEpeHHsl MOCTOSHHOro Toka. [locie mpoBepku
CXEMBbI TPENOJaBaTeleM BKJIIOUYNUTh HMCTOYHUK mnUTaHUus E2, yCTaHOBHTH y HEro BBIXOJHOE
Hanpspkenue 10 B 1 u3MepuTh BeMUMHY MOCTOSHHOTO TOKa B 1ienu. Pe3ynbTat 3aHectu B Tabnuity 4.

BrixmtounTh QJICKTPOIIUTAHUC.
L

1 000, YN s
E2|, PV PA
CP (?
Pucynok 3
Tabnuma 4
Bximroueno W3mepeno Beruiiciieno
U.B I MA f. I P.Br | Z,0Om | R,Om | L.MmI'H | C, MKD
R | | |1 | e | e
L [ R A (N E [N
7 N A A S
I ) S U e A

6. Ilo pe3ympTaramMm M3MEpPEHUH PAacCUMTATh IOJIHOE CONPOTHUBIEHHE Z KaXIOTO JJIEMEHTa,
aKTUBHOE CONpOTHBIEHHE R, BenumunHy MHAYKTHUBHOCTH L M emxoctn C M MOCTPOUTH BEKTOPHBIE

AuarpaMMabl.

dopma npeacTaBJeHns pe3yabTaTa:

Otuer o paboTe TOKEH COAEePKATh:

a) HauMeHOBaHHe paboThI U 1eNb PabOThI;
0) IEKTPUYECKUE CXEMBI OIBITOB;
B) TAOJIUIIBI C Pe3yJbTaTaMH OIBITOB M BBIUMCIICHUH;
T') pacueTHBIE COOTHOIICHUS;
1) BEKTOPHBIC JHArpaMMBbl I PE3UCTOPA, PEalTbHOM KaTYIIKU M KOHJIEHCATOPa,
€) BBIBOJIBI TI0 padoTe.

Kpurepun onenkn:
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OneHka «OTJIMYHO» CTABUTCS, €CIIM SKCIIEPUMEHT MTPOBEAEH, 00paboTaHbl pe3yIbTaThl,
BBITIOJIHEHBI BCE 3aJlaHMsl, paboTa 0(hopMIIeHA B COOTBETCTBHHU C TPEOOBAHUSAMHU.

OrneHKa «XOpOIIO» CTaBUTCSI, €CIIU ObliIa TOMYIEHbI OIUMOKH IIPU IPOBEIEHUH IKCIIEPUMEHTA,
00paboTKe pe3ynbTaTOB WK NpU 0(hOPMIICHUHU OTYETA.

OrneHka «yZ0BIETBOPUTEIIBHOY» CTABUTCS, €CJIN SKCIIEPUMEHT MPOBENIEH, IPUBEJCHO HETIOJIHOE
BBIIIOJIHCHHE 3aaHUI.

OneHka «HEylOBJIETBOPUTEIBLHO» CTABUTCS, €CIIU SKCIIEPUMEHT HE IPOBOAMIICS, 3aJJaHUE HE
BBITTOJIHEHO.

JlabGoparopHoe 3ansiTue Ne 6

3JICKTpI/I'leCKI/Ie eI IMEPEMEHHOI0 TOKA € MoCjaea0BaTeJbHbIM COCIMHECHUEM 3JICMCHTOB

Heab: npuoOpeTeHHE HABBIKOB COOPKHM HPOCTBIX DJJIEKTPUYECKMX LENel U H3MepeHus
HaIIpSDKEHUM Ha OTACIBHBIX yYacTKax LENH, W3Y4CHHE CBOWCTB LENEH IIPU IOCIIEI0BATEIBLHOM
COCIMHEHUH aKTUBHBIX U PEAKTUBHBIX 3JIEMEHTOB, 3HAKOMCTBO C SIBJICHUEM pE30HaHCAa HAIPSKEHUH,
IIOCTPOEHUE BEKTOPHBIX JUArPAMM.

Boinosinus pa6orty, Bel Oynere:
ymems:
— V¥ 2.3.03-u3MepsTh U pacCUUTHIBATH APAMETPhI MJIEKTPUUECKUX LIETIEH;

MarepuanabHoe o0ecnieyeHue:
JlaboparopHsrii creny «dnekrpudeckue nenm» I1[-MP-01

3ananue:
CobOpate cxeMy H H3y4UTh CBOWMCTBAa IIEMU TEPEMEHHOT0 TOKAa C TMOCIEA0BaTEIbHBIM
COCJTMHEHUEM JJICMCHTOB.

Ilopsinok BbINOJIHEHHS PA0OTHI

1. O3HaKOMHUTHCS C TAOOPATOPHON YCTAHOBKOM.

2. CoOpaTh SJIEKTPUYECKYIO IIeTh C IOCIEOBAaTEeIbHBIM COEIMHEHHUEM pe3ucTopa R* u
koHgeHcatopa C* (puc. 1), ucrosnb3yst 3JE€MEHTHI 1IENMd B COOTBETCTBUHM C 3aJaHHBIM BapUaHTOM
(rabn. 1). B xawectBe pesucropa R* wucmonb3oBarh mnepectpamBaembiii pesuctop R10 B
COOTBETCTBYIOILIEH MO3ULMU Nepekioyatens. Y HU(pPOBBIX aMIEPMETPOB YCTAaHOBUTH PEXKHUM
U3MEpEeHHs epeMeHHOro ToKa. [IpeabssBUTh cxeMy Ui MPOBEPKHU MPETnoaBaTelto.

| PP1 R" o
BX u Bax ._,4!‘ 1"
I UL S 1l
Pucynok 1 E3_[ P ui , uz ,
Tabmuua 1 @) L] L
Ne BapHaHTa 1 2 3 4 5 6
R* R10-1 R10-2 R10-3 R10-1 R10-2 R10-3
Cc* C2-5 C2-5 C2-5 C2-4 Cc2-4 C2-4

3. BKiIro4unTh NHUTAaHHWE CTEHJA, WUCTOYHUK INEPEMEHHOro HampsbkeHus E3. YcTaHOBUTH Ha
BbIXOJIE MCTOYHMKA nuTaHusa E3 nanpsoxkenue 7 B ¢ wacroroin 400+10 I'm. IlpoBectn m3mMepenus
yKa3aHHBIX B TaOnuie 2 BeNUYMH. Pe3ynbTaThl M3MepeHWid 3aHecTH B Tabnwimy 2. BBIKIIOUNTH
MCTOYHUK IeKTponuTanus E3.
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Tabmuma 2

CxeMa U. B I. mA Ugp. B Ux. B U B P. Bt
rC s
2 o

4. CobpaTh IIEKTPUUYECKYIO IIEMb C TOCICIOBATEIBHBIM COCIUHEHUEM PEAIbHON KaTYIIKH
uHAYKTUBHOCTH L* komaencaropa C* (puc. 2), UCHONB3YyS SJIEMEHTHI LIEMIM B COOTBETCTBUU C
3a1laHHbIM BapuaHToM (Tab:. 3). [IpenbsaBUTh cXxeMy il IPOBEPKH MPEToIaBaTelIIo.

Uk
PP1 Z e -
Bx | U e . Bux % s
e K SR U P S B 1 . ey
E3 P
i | 11} § Sev—
o e
- , ,A"'
Pucynok 2
Tabmuua 3
Ne BapHaHTa 1 3 4 5 6
L* Ll Ll Ll L2 L2 L2
c* C2-1 C2-2 C2-3 Cc2-3 C2-4 c2-2

5. BKITIOUNTh 3JEKTPONUTAHNE, YCTAHOBUTD HA BBIX0JI€ HCTOYHHKA NUTaHus E3 nanpsokenue 7
B ¢ ugacroroit 400+£10 I'u. IlpoBecTn m3MepeHHs] YKa3aHHBIX B TaOJHIIE BETUYMH ISl LIETIA C
MOCJIEIOBATEIbHBIM COCIMHEHUEM peaJbHOM KaTymKd WHAYKTHBHOCTH L u konmencaropa C.
PesynbTarsl u3Mepenuii 3anectu B Ta0I. 3. BBIKIIOUUTD 3IEKTPONHUTAHUE.

6. 151 uicciiemoBaHHBIX IIETIEH 1O pe3ysibTaTaM U3MEPEHUN PacCUnTaTh:
— MOJIHYIO MOITHOCTH LIETH S,
— PEaKTUBHYIO MOITHOCTH 1enu Q,
— K03 PUITMEHT MOIIHOCTH LIETIA COSP U Yroj caBUra (a3 ¢ Mexay HapsHKEHHEM Ha BXO/JIe e U
TOKOM,
— KO3 PUITMEHT MOIIHOCTH KaTYIIKU COSQk U Yroj caBUra (a3 CoSQ MEXy HalpsHKeHUEeM Ha
KaTYIIKE U TOKOM,
— TIOJTHBIC, aKTUBHBIE U PEaKTHUBHBIC COMPOTHUBIICHUS BCel 1enu U oTaenbHbIX yuacTKkoB (ZK, RK, XK,
XC, Z93, RD, X9,). Pesynbrarsl 3anectu B TabmuIry 4.

Tabmuna 4
S=UL | q=\s2_p7, |cosok| Pk, €059 | @. |Zx. |[Rx. |Xk.|Xc, |Zs |Ra. [Xo,
BA BAp rpax rpax [Om  [Om | O% | Om | Om | Owm |[Om

7. I1o pe3ynbraTam U3MEpPEHU ISl KCCIIEIOBAaHHBIX IIETIel MOCTPOUTh B MacIITa0e BEKTOPHBIE
JIMarpaMMbl, TPEYTOJIbHUKHA COIPOTUBICHUM M MOIIHOCTEM, CHEJIaThb BBIBOJ O XapaKTepe KaxKIOou
HACCIEOBAHHON IIECNH.

dopma npeacTaBJeHNus pe3yabTaTa:

Otuet no paboTe TOKEH COAEePKATh:

a) HaMMEHOBaHUE PaOOTHI U 1IETTh PAOOTHI;

0) cxemy UccienyeMoil uemnu;

B) TaOJMIIBI C pe3y/IbTaTaMH OIBITOB U BHIYHUCIICHHI;
') pacyeTHbIE COOTHOLICHUS;
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1) BEKTOPHBIC TUarpaMMBbl;
€) BBIBOJIBI 110 padoTe.

Kpurtepuu ouenku:

OneHka «OTJIIMYHOY CTABHUTCS, €CIIU SKCIEPUMEHT IPOBEIEH, 00paboTaHbI pe3yIbTaThI,
BBINOJIHEHBI BCE 3a/1aHMsl, paboTa 0(hopMIIeHA B COOTBETCTBHHU C TPEOOBAHUSAMHU.

OneHka «XOpOIIO» CTaBUTCA, €CIIH ObUIA IOMYIICHBI OITHOKH MPH MPOBEJICHUH SKCIIEPHMEHTA,
00paboTKe pPe3ynbTaTOB WX IpU 0hOPMIIEHUHU OTYETA.

OneHka «yI0BIETBOPUTEIBEHOY» CTABUTCS, €CIIH HKCIIEPUMEHT POBE/EH, IPUBEACHO HETIOTHOE
BBINIOJTHEHUE 3aaHUM.

OreHKa «HEYIOBIETBOPUTEIBFHO» CTABUTCSA, €CITU SKCIIEPHUMEHT HE MPOBOIUIICS, 33/IaHUE HE
BBIIOJTHEHO.

JlaGopaTropHoe 3ansiTHEe Ne7

Coenunenue Tpéxga3Hoii enu nepeMeHHOro TOKa 1Mo cXxeMaMm «3Be3/1a», «TPeyroJbHUK»

Heab: 03HAKOMUTHCS C TpeX(Pa3HBIMU CUCTEMAMHU, U3MEPEHHEM (Da3HBIX M TUHEHHBIX TOKOB U
HarpsikeHui. [IpoBepruTh OCHOBHBIE COOTHOIICHUS MKy TOKAMHU U HAIPSHDKCHUSIMA CUMMETPUYHOTO
¥ HECUMMETPHUYHOTO Tpex(azHOro notpeduTens. BISICHUTH poiib HEUTpaIbHOTO MPOBOA B
YeTHIPEXIIPOBOIHON Tpex(pa3zHOU CHCTEME.

Boinosinus padory, Bri Oynere:

ymemy:

- ¥ 2.3.03.-uTaTh NpUHIUIHNAIBHBIE 3JIEKTPUUECKUE CXEMbI YCTPOMCTB;
- ¥V 1.4.03-3kcmnyatupoBath 31€KTpoo0OpyI0BaHuUE.

MarepuanbHoe obecrieyeHue:
Jlaboparopusrit crenn S1[-MP-01.

3amanue:
Cobpath cxeMy U U3YYHTh CBOMCTBA Tpex(a3zHOil 1enr MepeMEeHHOr0 TOKa

ITopsinok BbINOJIHEHHS padOTHI:

1. N3yuuth Temy «TpexdazHble aIeKTpUYecKre HENH PU COSMHEHUH 110 CXeMe
«3Be€371a», COJIepKaHNe JaHHOU J1abopaTOpHOU PabOTHI.

2. HauepTuThs NpuHIMNMAIBHBIE CXEMBI UCCIIEYEMBIX LIENEN UCCIEAYEMBIX LIETIEH C
BKJIFOUEHHBIMU W3MEPUTENIbHBIMU IPUOOPAMH.

3. O3HaKOMHTBCS C 1a00PATOPHOI YCTaHOBKOM.

4. BxurounTh aniekTponuTanue cTenia. BkimounTs Tpexda3upiii ucTouHUK nutanus E4 u

U3MEPUTH CTPEIIOYHBIM BOJBTMETPOM JIMHEHHBIC U (ha3HbIE HAMIPSHKCHUSI UICTOUYHUKA MTUTAHUS HA
X0JIOCTOM XOAy. Pe3ynbTarsl n3Mepenuit 3anectu B Ta0. 33. BBIKITIOUYNTH HCTOYHHUK
JJIEKTPOIUTAHUS.

[IpoBepHUTHh COOTHOIICHHE MEXKTY TMHEUHBIMHU 1 (ha3HBIMH HAMPSHKCHUSIMU HCTOYHUKA TUTAHHMS.

Tabmuma 1 - Pe3ynbprarsl nu3mepeHuit

M3MepeHo Ha KileMMaX UCTOYHUKA MIITITHHS
JInHeliHbpIe HAanpsSHKEHMS Da3HbIC HAPSKEHUS

Brraucieno

Uab, B Ubc, B Uca, B |Ua, B Ub, B Uc, B Un, B Ud, B Un/Ud

5. ColpaTh CUMMETPUYHYIO YETHIPEXITPOBOIHYIO TPEX(Pa3HYIO dIEKTPUUECKYIO IIETTh
(puc. 16). B xauecTBe aMrepMeTpoB UCIOJIb30BaTh HU(POBbIE TPUOOPHI B peXKUME H3MEPEHHS
MePEMEHHOTO TOKa (TyMOJIep pexkuma paboThl MPUOOPOB B MO3HIINH «~»), B kauecTBe moTpeduTeneit
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RA, RB, RC ucnonbs3oBats pe3uctopsl R17, R18, R19, ycTaHOBUB COOTBETCTBYIOIIME TYMOJIEPHI B
no3uuio «1». I[IpencraBute cxemy 7 NPOBEPKHU MPENOIABATENIO.

6. HccnenoBath pesKuMbl pabOThI CHMMETPUYHOM Tpex(da3HOM eNH NPy HATUIUH U
OTCYTCTBUM HEUTPAJILHOTO NMPOBO/IA, a TAK)KE BIMSIHUE HEUTPAIILHOTO MPOBOJIA U OOpbIBA JINHEHHOTO
poBoja 3a1aHHOM (a3l (Tab1.34) Ha pexuM paboThl nenu. J{Jis TOro BKIOYUTH SJEKTPOITUTAHHE
CTEH[Ia, UCTOYHHUK TpexdazHoro HanpspkeHus: E4 u uamepars nuneitnsie Toku 1A, 1B, 1C u Tok B
HerTpanbHOM npoBoje IN, dha3nbie Hanpspkenus ncrounuka UA, UB, UC, ¢dha3Hbie HanpspKeHUS Ha
noTpeOUTENIAX? U HaNpsDKeHUe cMeneHns Heiitpanu Un. HanpspkeHust u3sMepsiTh, MOIKITI0Yast
BBIBO/JIbI BOJIbTMETPA K COOTBETCTBYIOIIUM KiiemMMaM. Pe3ynbTaThl u3MepeHuii 3anectu B Tadi. 34.
BbIKIIFOUNTh UICTOYHUK NTUTAHMS E4.

A

2 o‘-“n,r S — e

i' : 5 | -

. . S

Pucynok 1 - Cxema TpexdazHoil 37eKTpUIecKoil 1enu

Tabnuma 2 - icxoaHbie JaHHbIE 11 COOPKH IIETTH

Ns BapraHTa 1 2 3 4 5 6
Ra R18 R18 R18 R18 RI8 R18
Ru R17-2 R17-2 R17-3 R17-1 R17-2 R17-3
Rc R19-1 R19-2 R19-2 R19-2 R19-3 R19-3
OOpbIB poBoa A B C A B C

7. [To pe3ynbraTtam U3MEpEeHU BEIYUCTUTD

- Cp€AHEC 3HAYCHUC JIMHEHHBIX HaHpH}KCHI/Iﬁ HCTOYHUKA ITUTAaHUA,
- Cp€AHEC 3HAUYCHUC (1)8.3HBIX HaHpH)KeHHfI HCTOYHHUKA [TUTAaHUA,

- OTHOIICHUEC MCKAY HUMMU,

- Cp€AHEC 3HAUYCHUC TOKA IIpU CHMMCTpH‘IHOfI Harpyske.

8. J151s Bcex MpOBEACHHBIX OMBITOB METOJOM 3aC€YEK NOCTPOUTH B MacIlITa0e BEKTOPHBIE
JUarpaMMsl.
9. CpaBHUTB peKUMBI pabOTHI U CIIENATh BHIBOJ O BIMSHUU HEHUTPaIbHOIO IPOBO/IA HA

paboty Tpex¢a3zHoil CUCTEMBI IPU CUMMETPUYHON U HECUMMETPUYHOMN HarpyskKe.

®opma npeacTaBiaeHus pe3yJabTara:

Otyet no paboTe AOKEH COJIEPKATh:

a) HaMEHOBaHME PabOTHI U 11e1b paboThI;

0) cxeMy HCCIIeTyeMOM I1eTIH;

B) TaOJIMIIBI C pe3yJIbTaTaMH ONBITOB U BEIYMCICHHIA;
T') pacyeTHbIE COOTHOIIICHNS,

1) BEKTOPHBIE TUarpaMMBbl;

€) BBIBOJIBI 110 paboTe.

Kpurepun ouenku:

OreHKa «OTJIIMYHO» CTABUTCS, €CIIH SKCIIEPUMEHT MPOBEAEH, 00pabOTaHbI pe3yIbTaThl,
BBITNOJIHEHBI BCE 3a7aHusl, paboTa oopMiIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU.

Or1eHKa «XOpOIIIO» CTAaBUTCS, €CIIU ObliIa TOMYIEHb! OIIMOKH MPU MPOBEIEHUH IKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WU P O(HOPMIICHHH OTUETA.

OrneHka «yA0BIETBOPUTENBHO» CTABUTCS, €CIIN DKCIIEPUMEHT IPOBEJEH, IPUBEACHO HETIOIHOE
BEINOJIHEHME 3aJaHu.
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OHGHKa «HCYAOBJIICTBOPUTECIILHO» CTABUTCS, €CJIU SKCIICPUMEHT HC IIPOBOANIICA, 3a1aHUEC HE
BBITIOJTHCHO.

Tema 3.3. U3mepuTesbHbIe NPUOOPBI
JlaGopaTopHoe 3aHsiTe Ne 8

3J'ICKTPOI/I3MepI/ITeJILHbIe l'[pHﬁOpr U UBMEPEHUSA VICKTPUIECCKUX BECJIUINH

Hesb: u3ydeHne EKTPOU3MEPUTENLHBIX PHOOPOB, NCIIOIB3YyEMBIX B JAOOPAaTOPHBIX paboTax,
BBINOJIHAEMBIX Ha creHze. lloiaydyeHue npencTaBieHUN O mpeaene U3MEpPeHHs U LIeHEe JAETCHHUS,
a0COJIIOTHON M OTHOCHUTENIBHOM MOIPEUIHOCTH, YCIOBUAX SKCILIyaTalluu U JAPYrHMX XapaKTepUCTHKAX
CTPEJIOYHBIX 3JIEKTPOU3MEPUTENIbHBIX HPUOOPOB, MOJYyYEHHE HABBIKOB paboThl € LUGPOBBIMU
U3MEPUTEIbHBIMU TIPUOOpaMHU.

Boinosinus pa6ory, Bel Oynere:
ymembnp:

— V¥ 2.1.09-ucnonp30BaTh AIEKTPOHHBIE IPUOOPHI U YCTPOMCTBA

MarepuanabHoe o0ecnieyeHue:
JlaboparopHsrii cren «dnekrpuaeckue nenm» I1[-MP-01

3amanue:
W3yunTh napaMeTphl AJIEKTPOU3MEPHUTEIBHBIX TIPUOOPOB

IMopsinok BbINOJIHEHHS PadOThI
1. U3yyeHue macmopTHBIX XapaKTEPUCTHK CTPEIIOYHBIX 3JIEKTPOU3IMEPUTENBHBIX TIpubopoB. s
ATOTrO BHUMATEJIBHO PAaCCMOTPETh JHUIIEBBIC MAHEIH CTPEIOYHBIX aMIIEPMETPOB U 3aIOJHUTH

Tadi. 1.

Tab6muna 1

XapakTepUCTHKA YIEKTPOU3MEPUTEIBHOIO MpUdopa

HaumenoBanue npubopa BoasT™eTp BoabsT™merp

Cucrema HU3MEPUTCIIBHOI'O MCXaHU3Ma

IIpenen nusmepenus

Llena genenus

MuHUMaIbHOE 3HAYCHHE U3MEPSIEMON BEIIMUUHBI

Knacc Tounoctu

I[OHYCTI/IMaﬂ MaKCHUMaJIbHas a0COII0THAS IMOrpCIIHOCTDb

Ponx Toxa

HOpMaJ'ILHOC ITOJIOKCHHUE IIKAJIbI

ITpoune xapakTepuCTUKH

2. Ioctpouth rpaguk 3aBUCHUMOCTH OTHOCHUTEIBHOW MOTPEIIHOCTH H3MEpPEHUs OT H3MepseMoi
BEJINYUHBI

Y = Jf (Ausu) A7 mpubopa, ykasaHHOro mpenojaBareneM. Crenarb BBIBOA O BETHYMHE
OTHOCHUTEIIBHOM IOTPEIIHOCTA M3MEPEHUs B HAYaJIbHOW M KOHEYHOM YacTH ILUKaJbl, O XapakTepe
M3MEHEHHs OTPELIHOCTH BJOJIb IIKAJIbI IPUOOpa.

. PA 2. HSMCpI/ITB BCJIIMYUHY COIIPOTUBJICHU, 3aJaHHOT'O
PP ( AN MpernoJaBarTesieM, METOJ0OM aMmrepMmerpa W BoJibTMeTpa. [lns

0og,

0/ 3TOr0 COOpaTh DIEKTPUYECKYIO IIeNb Mo puc. 1. YcTaHOBUTH
E1]+ t TyMOJIep pekuMa paboThl U3MEPHUTEIIS TOKA B TIO3UITHIO «=.
CD PV I

Pucynok 2
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[Tocie mpoBepKH CXEMBI, BKIIOYHTD JJIEKTPOIMUTAHUE U 3aHECTH TIOJTYYCHHBIC JaHHBIC B Ta0JI. 2.
BrikiarounTs QJICKTPOIIHUTAHHUC. PaCC‘-II/ITaTI:, HCIIOJIb3YA 3aKOH OMa, BCJIIMYMHY 3aJaHHOT'O
conpotuBnenus R. PesynbTaT 3anectu B Tadm. 2

Tabmuma 2

U, B I, MA R, Om

®opma npeacraBiaeHus pe3yJabTara:
Otuer 1o paboTe T0JIKEH COAEPKATh:
a) HauMEHOBaHWE PaOOTHI U 11€JTb PAOOTHI;
0) TeXHUYECKUE TaHHBIE U3MEPUTEIBHBIX TPUOOPOB;
B) rpa(MiK 3aBUCUMOCTH OTHOCHTEIILHOM MOTPEIIHOCTH U3MEPEHHH ¥,y = f (Ausn)
T') pe3yJbTaThl U3MEPEHUM;
1) BBIBOJIBI TIO padoTe.

Kpurepum ouenku:

OrneHka «OTJIIMYHO» CTaBUTCS, €CIIH SKCIIEPUMEHT IPOBEAEH, 00paboTaHbl pe3ysIbTaThl,
BBITNIOJTHEHBI BCE 3a7aHus, paboTa oopMiIeHa B COOTBETCTBUHU C TPEOOBAHUSMHU.

OreHKa «XOpOII0Y» CTaBUTCS, €CIIM ObliIa TOMYIIEHBI OITUOKH MTPU MPOBEACHUH SKCIIEPUMEHTA,
00paboTKe pe3yabTaToB WK MPH 0(HOPMICHUH OTYETA.

OlieHKa «yAO0BJIETBOPUTEIHHOY» CTABUTCS, €CITU IKCIIEPUMEHT MTPOBEAEH, MPUBEICHO HETIOJIHOE
BBITMIOJTHEHHE 3a/1aHUH.

OlLieHKa «HEYAOBJIETBOPUTEIBLHO» CTABUTCS, €CIIM HKCIIEPUMEHT HE TIPOBOJIUIICS, 3a]JaHUE HE
BBITIOJTHEHO.

JlabopaTopHoe 3ansitue Ne 9

IIpaBuiia padoTsl ¢ MyJbTHMETPOM

esb: u3ydeHne 31eKTPON3MEPUTENLHBIX TPHOOPOB, CIOIB3YEMBIX B JJAOOPAaTOPHBIX paboTax,
BBIMOJHAEMBIX Ha cTeHnae. [lomydeHue mnpeacTaBieHUil O Tpenese U3MEPEeHUss U IIeHE JIeJeHMUS,
abCOJIIOTHONW M OTHOCUTENIbHOW MOTPELIHOCTH, YCIOBUAX SKCIUTyaTallud M IPYTUX XapaKTepUCTHKaX
CTPEJIOYHBIX 3JIEKTPOU3MEPUTENbHBIX MPUOOPOB, IOIYYEHHE HaBBIKOB pPabOThl € LHUPPOBBIMU
U3MEPUTENIbHBIMU IPUOOpaMHu.

Beimosiaue pa6ory, Bel Oynere:
ymemy:

— V¥ 2.1.09-ucnonp30BaTh JEKTPOHHBIE MPUOOPHI U YCTPOICTBA

MarepuaabHoe o0ecrieyenue:
MynbsTUMETpPBI

3amanmue:
N3yunts npaBmiia paboThl C MyJIbTUMETPOM

IHopsiiok BhINOJIHEHHS PA0OTHI

1. U3yunTe nMUIEBYIO 4acTh MyJIbTUMETPA, IPEACTABICHHOTO HA PUCYHKE |
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Pucynok 1

Tabmauma 1

HanmenoBaHue OTACICHUA I/I3Mep;1eMa;1 B OTOM HpeJICJIBI HU3MCPCHUMA HSMCPHCMOﬁ
IIKaJIbl MYJIBTUMCTPA PEXKUME BCIIMYMNHA BCJIIMYHUHBI

\V~

V-

Q

)

hFE

10 A

A—

rae3no 10 ADC

rae3go VOMA

raeno COM

OTBeTbTE Ha BOMPOCHI, MOJB3YSICh YUeOHOI TUTEepaTypoii:

1. MoXHO JM NpPOBOAUTH MEPEKIIOUYEHUE IPEAETIOB H3MEpPEeHMs MepeKoyaTesieM BO Bpems
TEKYILETr0 U3MEPEHHUs] HaNpsKEHUs U CUJIBI TOKa?

2. MOXXHO U3MepsATh HANIPSDKEHHUE B PEXKIME U3MEPEHUS TOKa, © HA000pOT?

3. MOXHO 1 MPO3BaHUBATh MM U3MEPATH CONPOTHUBIICHHE, HE OTKIIIOYMB UCTOYHHUK MUTAHUS HA
HU3MEPSIEMOM dJIeMEHTE?

4. 17151 uero HyeH peXXUM NPO3BOHKHU?
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5. C Kakux 3HAYCHWHA HYXHO HAaUYMHATh M3MEPECHHS HampsDKeHHS M Toka? (MaKkcUMalbHBIX, WIH
MUHUMAJIbHBIX )

6. Uto o3navarot nudpser «1» u «0» npu ©U3MEpEHUN COMPOTUBIICHHUS?

7. Kak (mocimenoBarenbHO WM NApauIEIbHO) HY)KHO MOJAKIIOYATh LIYNbl MYJIBTUMETpA K
Harpyske, 4ToObl H3MEPUTDH HAIPSHKEHUE U CHITY TOKa?

®dopma npeacTaBiaeHusl pe3yJabTara:
Otuer 1o paboTe T0JIKEH COAEPKATh:
a) HauMEHOBaHWe PabOTHI U 11E€JTb PAaOOTHI;
0) 3amoJIHeHHYIO Ta0nuIly 34;
B) OTBETHI HA TTOCTABIICHHBIC BOIIPOCHI;
1) BBIBOJIBI TIO padoTe.

Kpurepum ouenku:

OreHKa «OTJIIMYHOY CTaBUTCS, €CJIM IKCIIEPUMEHT MPOBEIEH, 00pad0TaHbl PE3yIbTaThI,
BBITNIOJIHEHBI BCE 3a7aHus, paboTa oopMiIeHa B COOTBETCTBUHU C TPEOOBAHUSMHU.

OreHKa «XOpOIIOY» CTAaBUTCS, €CIIU ObliIa TOMYIIEHbI OITMOKH MPU POBEICHUH YKCIICPUMEHTA,
00paboTKe pe3yabTaToB WIH MPH 0HOPMICHUH OTYETA.

OlieHKa «yIO0BJIETBOPUTEIHHOY» CTABUTCS, €CITU IKCIIEPUMEHT MTPOBEAEH, MPUBEICHO HETIOJIHOE
BBITNIOJTHEHHE 33/1aHUH.

OlieHKa «HEYAOBIETBOPUTEIBHOY» CTABUTCSA, €CIIU IKCIIEPUMEHT HE TTPOBOIUIICS, 3aJjaHuE HE
BBITIOJTHEHO.

Tema 4.1. OCHOBBI 2JIEKTPONIPUBOAA
JladopaTropnoe 3ansTue Nel(

HccaenoBanue cxeMbl yCKa ACHHXPOHHOI0 ABUTIATeJIs
He.]'ll): HN3YUYCHUC CXEMBI ITyCKa aCUHXPOHHOT'O ABUTATCIIA
Boinosinus pa6orty, Bel Oynere:
ymembn:

— V¥ 2.2.03-u3MepsITh U paCCUUTHIBATH NAPAMETPBI MIEKTPUUECKUX LIETIEH;

MarepuanbHoe o0ecrieuenme:
KoHTakTOp, KHOMOYHBIN MTOCT, aBBTOMATUYECKUI BBIKJIFOYATEb, MYJIbTUMETP, TEILUIOBOE PEIE

3amanue:
N3y4uuTh cxemy Imycka aCHHXPOHHOTO JBUTATENs, U KOHTAKTHI alllapaToB CXEMbI

ITopsinok BbINOJIHEHHS PadOTHI:
1. U3yunTh cxeMy Imycka aCHHXPOHHOTO JIBUTATelsl ¢ KOPOTKO3aMKHYTBIM POTOPOM
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KK1
Ju

Pucynox 1

O6o3HaueHue 371eMeHTOB Ha cxeme: QF — TpexmomoCHbIi aBTOMAaTUYECKHiA BBIKIIIoUaTens; FU
— npeaoxpanureny, M- crarop asurareins acuaxporHoro, KK — reruiosoe pene, KK — tenoBoe pene,
KK1 — HOpManbpHO 3aMKHYTBIM KOHTaKT TersioBoro peine, SB 2- kaonka Cron, SB 1 — kHonka [lyck,
KM — karymika kontaktopa, KM 1 — cuiioBbie KOHTakThl KOHTakTopa, KM 2 — HOpMaibHO OTKPBITHIN
KOHTAaKT KOHTAKTOpa.

2. M3yunThb anmapaThl 1 KOHTAKTHI allllapaToB, UX PACHOJIOKEHHUE Ha CXEME.

3. OTBeTUTH Ha BOIIPOCHI K TaOOpaTOpHOM paboTe.

Xoa BbINOJIHEHUs PadOThI:

1. IlepeuepTute U U3yYUTE CXEMY YIPABIECHUS ACHHXPOHHBIM JIBUTATEJIEM.

2. W3yuure mpenyokKeHHbIE amnmaparbl, TaKWe KaK: KOHTAaKTOp, KHONOYHBIM IIOCT,
ABTOMATUYECKUI BBIKJIFOUATENb.

3. OTBeThTE Ha CIETYIOIINE BOIPOCHI:

a. I'ne cunosas yacThb Lieny, a rie LeNb yIpaBiIcHUs Ha cxeme?

6. Kak ompenenuTh ¢ MOMOIBIO MPO3BOHKM HOPMAIBHO OTKPBITYIO (IIyCK) WU HOPMajibHO
3aKpPBITYIO (CTOI) KHOIKU?

B. Kakue KOHTaKTbl KOHTaKkTOpa SBISIOTCS CcuUiIoBbIMU? Kakue KOHTakThl KOHTakKTopa
SBJISIFOTCS BBIBOJAMU KATYIIKN?

r. JIns gero Hy»xHO TerioBoe pene? ['1e HaxoAUTCsA ero HOPMAJIbHO 3aKPBIThIA KOHTAKT IS
LIENH YIPaBJIEHUA?

1. KakoB mpuHImn paboTel cXembl?

e. UeM MO>XHO 3aMEHUTh IPEJOXPAHUTEIHN HA cXeMe?

dopma npeacTaBJieHus pe3yabTaTa:
Otuer o paboTe TOKEH COAEePKATh:
a) HauMeHOBaHWe PabOTHI U 11T PaOOTHI;
0) cxeMy AIIEKTPUUYECKYIO;
B) OTBETHI Ha BOIPOCHI;
€) BBIBOJIBI TI0 padoTe.

Kpurepun onenkn:
OrneHka «OTJIMYHO» CTABUTCS, €CIIM SKCIIEPUMEHT IPOBEAEH, 00pabOTaHbl pe3yIbTAThI,

BBITIOJIHEHBI BCE 3aJlaHMs, paboTa 0(hopMIIeHA B COOTBETCTBHHU C TPEOOBAHUSAMHU.
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OrneHka «XOpoOII0» CTaBUTCSI, €CIIU ObliIa TOMYIIEHbl OIUNOKH TP IPOBEAECHUH SKCIIEPUMEHTA,
00paboTKe pe3yNbTaTOB WK IpU 0(hOPMIICHUHU OTYETA.

OrneHka «yA0BIETBOPUTENIBHOY» CTABUTCS, €CJIN IKCIIEPUMEHT MPOBEJIEH, IPUBEJCHO HETIOJIHOE
BBIIIOJIHCHHE 3aaHUI.

OrneHka «HEeyOBJIETBOPUTEIBHO» CTABUTCSA, €CIIU SKCIIEPUMEHT HE IIPOBOMIICS, 3a/1aHUE HE
BBITTOJIHEHO.

JlabopaTopHoe 3ansiTne Nel(Q

COopka cxemMbl IyCKa ACHHXPOHHOI'0 IBUTaTeJIsI
Leab: n3ydyeHue cxembl Mycka aCHHXPOHHOTO JIBUTATENS

Boinosnus padory, Bel Oyjaere:

ymemy:
-V 2.2.03-u3MepATh U paCCUUTHIBATD MAPAMETPhI JICKTPUUECKUX LICTIEH;
-V 1.4.03-yuTaTh NpUHIUIHAIBHBIE 3JIEKTPUUECKUE CXEMbI YCTPOMCTB.

MarepunanbHoe obecrieyeHue:
KOHTakTOp, KHONOYHBI IIOCT, ABTOMAaTHYECKUN BBIKJIIOYATENb, MYJIBTUMETP, IPOBOAA,

UHCTPYMEHT, TEIJIOBOE pelle

3amanue:
Cobpath cxeMy MmycKka aCHHXPOHHOT'O JIBUTATEIs.

Iopsaok BbIMOIHEHUs padOThHI:
1. BcnoMHUTB cXeMy ITyCKa aCHHXPOHHOTO JIBUTATEISI C KOPOTKO3aMKHYTBHIM POTOPOM

KK1
I

Pucynoxk 1

O06o3HaveHune 37eMeHTOB Ha cxeme: QF — TpeXImooCHbIH aBTOMAaTHYECKHIA BBIKITIOUaTens; FU
— npenoxpaHurenu, M- cratop asurarens acuaxponHoro, KK — remosoe pene, KK — renooe peine,
KK1 — HOpManbHO 3aMKHYTHIH KOHTAKT TerioBoro peie, SB 2- kaonka Crom, SB 1 — kHonka [lyck,
KM — karymka konTakTopa, KM 1 — criioBele KOHTaKkThl KOHTaKTOpa, KM 2 — HOpManbHO OTKPBITHIN
KOHTaKT KOHTAaKTOpa.

2. CoOpatb cxeMy IycKa aCHHXPOHHOT'O IBUTaTeJIs
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Xo/ BbINOJTHEHHUsI pa0oThI:

1. Cobepute cxemy, NOIb3YSICh HHCTPYMEHTOM U KOHCYJIBTUPYSCH C IMPENO/IaBaTeNIeM;
2. IlpenocTaBbTe cXeMy Ha IPOBEPKY MPEINOIABATEINIO;

3. UcnpaBbTe OMMOKHU, €CJIM OHU €CTh.

I[TOMHUTE, uro nogaBaTe HanpskeHue Ha cxemy MoxeT Tonbko [IPEIIO/JABATEJID!

dopma npeacTaBJeHus pe3yabTaTa:
OtueT 1o paboTe JOIKEH COIePIKaTh:
a) HauMEHOBaHWE PaOOTHI U 11E€JTb PAOOTHI;
0) cxeMy dJIEKTPUUYECKYIO;
B) COOpaHHYIO CXEMY IyCKa JIBHUTaTelIs;
€) BBIBOJIBI 110 padoTe.

Kpurepun onenkn:

OrneHka «OTJIMYHO» CTaBUTCS, €CIM SIKCIIEPUMEHT IPOBEIEH, 00paboTaHbl pe3ysbTaThl,
BBITNIOJIHEHBI BCE 3a7aHUsl, paboTa 0(popMiIEHa B COOTBETCTBUHU C TPEOOBAHUSMHU.

OreHKa «XOpOIIO» CTaBUTCSI, €CIIU Oblia IOMYILEHbl OLIMOKU IPU IPOBEIEHUH IKCIIEPUMEHTA,
00paboTKe pe3ynbTaTOB WK pU 0hOPMIICHUHU OTYETA.

OrneHka «ya0BJIETBOPUTEIIBHOY» CTABUTCS, €CJIN SKCIIEPUMEHT MPOBEJIEH, IPUBEJICHO HETIOJIHOE
BBIIIOJIHEHHE 3aaHUM.

OI_IGHKa «HCYOOBJICTBOPUTCIIBHO» CTABUTCS, €CJIU SKCIICPUMCHT HC ITPOBOAUJIICS, 3aJaHUC HE
BBITIOJTHCHO.

JlaboparopHoe 3ansaTue Ne 12

HccaenoBanune 110108
Henab: n3yueHne xapakTepUCTHK U TapaMETPOB JINO/I0B

Boinosainus pa6ory, Bel Oynere:
ymems.

— V¥ 2.1.09-ucnonb30BaTh 371€KTPOHHBIE TPUOOPHI U yCTPONUCTBA.

MartepuanbHoe o0ecrieyenme:
JlaGopaTtopHsbiit cTeH ] «OCHOBBI JIEKTPOHUKHY

3amanmue:
Cobpath cXeMy U U3YYHTh CBOHCTBA IUOOB.

IMopsinok BbINOJTHEHHS PAdOTHI:
1. O3HaKOMHTHCS C JIaOOPATOPHOU YCTAaHOBKOM.
2. BKJIIOYHUTH TOKOOTPAaHUYHBAIOIINKA pe3ucTop RH.

Pucynok 1
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3.

CHaTh BoONbTaMIIEpHYIO XapakTepucTuky (BAX) s npsamoilr BetBu. [ cHATus
XapakTEepUCTUK PpEryJupoBaTh HANpPSDKEHUE Ha BBIXOJE IMOTEHLUMOMETpa. Pe3ynbTarsl
M3MEpEHUil 3aHecTH B TabauLy 1, 1o KOTOpoi NOCTPOUTh NpsiMyto BeTBb BAX.

4. CoOpatb cxemy (puc.2) mist cHaTuss oopatHoi BeTBu BAX, moakimtounB k RP2 uctounuk -12B
U 3aMCHUB MUJUIMAMIIEPMETP, TOMEHSB TakKe €ro MOJIIPHOCTh moakioueHus. CHATh
obpatHyto BeTBb BAX nuopa.
, R
,;\,'.:
01
Pucynok 2
5. Omnpenenuts MapaMeTphl IU0Ia: MAKCHMAIILHOE HANIPSDKEHUE MEXKTy aHOJOM U KaTOJIOM B
OTKPBITOM COCTOSTHUU MPU MaKCUMAIbHOM aHOJHOM TOKE, IIOPOrOBOE HAMPSHKEHUE U
Qg epeHIraIbHOe HapsHKEHHE.
Tabnuma 1
I, MA 0
U, B 0

(I)opMa NMpeacTaBjJacHusd pedyjabTara:

Otuert o paboTe JOIKEH COIEePKaTh:

a) HauMEeHOBaHHe paboThI U 1eNIb PabOThI;

0) cXeMbl COeZIMHEHUH JUTSl BBIMOJHEHUS SKCIIEPUMEHTOB;
B) TaOJIMIIBI C pe3ybTaTaMu IKCIIEPUMEHTA;

I') BOJIbTAMIIEPHbBIE XapaKTEPUCTUKHU TUO0J1A;

€) BBIBOJIBI 110 padoTe.

Kpurepun onenku:

OrneHka «OTJIMYHO» CTaBUTCS, €CIM SKCIIEPUMEHT POBEIEH, 00paboTaHbl pe3ysIbTaThl,
BBITNOJIHEHBI BCE 3a7aHusl, paboTa 0popMiIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU.

O1eHKa «XOpOII0» CTAaBUTCSI, €CIIU ObliIa TOMYIIEHb! OIIMOKH ITPH MIPOBEAECHUH SKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WU MpHU OHOPMIICHUH OTYETA.

OrneHka «yA0BIETBOPUTENBHO» CTABUTCS, €CIIU SKCIIEPUMEHT IPOBEAEH, IPUBEIECHO HETIOIHOE
BEBIIIOJIHEHME 3aJaHu.

O1neHka «HEyI0BIETBOPUTEIIBHO» CTABUTCS, €CIIU KCIIEPUMEHT HE ITPOBOAMIICS, 3aJJaHUE HE
BBITIOJTHEHO.

JlaGoparopHoe 3ansiTue Ne 13

HcciienoBanue OMNOJSIPHOro TPAH3MCTOPA

Heab: u3yyeHne xapakTepUCTUK U MapaMeTpoB OUIOJIIPHOTO TPAaH3UCTOPA, BKIIIOUEHHOTO TIO
cxeMme ¢ O0IIMM SIMHUTTEPOM

Beinosnus padory, Bel Oyaere:
ymems:

V¥ 2.1.09-ucnonp30BaTh MEKTPOHHBIE TPUOOPHI U YCTPOICTBA.
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MarepunanbHoe obecnieyeHue:
JlaGopaTtopHsbiii cTeH ] «OCHOBBI DJIEKTPOHUKHY

3aganue:
Cobpatb cxeMy U U3y4UTh BOJIbTAMIIEPHYIO XapaKTEPUCTUKY OUTIOISIPHOTO TPAH3UCTOPA.

ITopsinok BbINOJIHEHHS PadOTHI

1. Cobpatb cxemy (puc. 1) ansi CHATHS CTaTUYECKOW XapaKTEPUCTHKHU MPSMON Iepenadyu o
toky Ix= f (lg) Ounonsgproro Tpamsucropa. Jlus u3MepeHHs Toka 0a3bl IMOAKIIOYHTH
muwumamnepmerp PA1 (mo 1 MA), a g u3MepeHus: Toka KoyuiekTopa noaxiatouuts PA2 (mo 100
MA). Jlnsg u3MepeHHsl HampsDKeHHs Ha KOJUIEKTOpE HCIOJb30BaTh BosibTMETp PV, B KkauecTBe
pe3ucTopa B LMW KOJUIEKTOpa HMCIoJib3oBaTh pe3uctop RP3. Pesynbrarsl m3mepeHuii 3aHeCTH B
Tabnuiy 36.

Pucynox 1
Tabmauua 1
Ib, MA 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
I K, MA

2. CHATh CTaTHYECKYI0 XapaKTePHCTUKY MpsMON mepenaun mo Toky npu Uk, paBHOMY
3HayeHnto Ex u Rk=0. DxcnepuMeHTaabHbIe TOUKH 3aIMChIBaTh B TAOIHUIy 2 M HAHOCUThH Ha rpaduk.
[Ipu cHATHM XapaKTEPUCTUKHU CIEANTH 3a OCTOSHCTBOM HAIPSKEHUS HA KOJUIEKTOPE 110 BOIBTMETPY.

Tabmnura 2

Ib, MA 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

I K, MA

®opma npeacTaBieHus pe3yabTara:

Otuert 1o paboTe JOIKEH COEePKaTh:

a) HauMEeHOBaHMe paboThI U 1eNIb PabOThI;

0) cxema coelMHEHMH JIs1 BBITOJTHEHUS SKCIIEPUMEHTA;
B) TaOJIMIIBI C pe3ybTaTaMu IKCIIEPUMEHTA;

I') SKCIIEpUMEHTAJIbHbIE XapaKTePUCTUKH TPAH3UCTOPA;
€) BBIBOJIBI 110 padoTe.

Kpurepun ouenku:

OreHka «OTJIMYHO» CTaBUTCS, €CIH SKCIIEPUMEHT MPOBEAEH, 00paboTaHbl pe3yIbTaThl,
BBITNIOJTHEHBI BCE 3a7aHus, paboTa oopMiIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU.

Or1eHKa «XOpOIIIO» CTAaBUTCS, €CIIU ObliIa TOMYIIEHbI OITMOKH MIPU MPOBEIEHUH IKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WU MPpH 0HOPMIICHHH OTYETA.

OrneHka «yA0BIETBOPUTENBHO» CTABUTCS, €CIIU SKCIIEPUMEHT IPOBEAEH, IPUBEIECHO HETIOIHOE
BEBIIOJIHEHME 3aJaHnH.

O1neHka «HEyI0BIETBOPUTEIIBHOY» CTABUTCS, €CIIU KCIIEPUMEHT HE MPOBOAMIICSA, 3aJJaHUE HE
BBINOJIHEHO.
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JlabopaTopHoe 3ansiTue Nel4
HccienoBanue cxemM BoINIPAMJIeHUS 0HO(A3HOTr0, TPeX(Pa3HOro MePeMEeHHOr0 TOKa

Leanb padotbl. PaccMoTpeTs NpuHIUT AEWCTBUS PA3IUYHBIX CXEMaM BBINPSMUTENICH TEPEMEHHOTO
TOKa.

Boinosnus padory, Bel Oyjaere:
ymems: Y 2.1.08. aHanu3upoBaTh FJIEKTPOHHBIE CXEMBI;

MarepuasibHoe o0ecnieueHue:

JlaGopaTtopHblit cTeH ] «OCHOBBI JIEKTPOHUKIY

3aganue:

Co0paTh cXeMy H UCCIIEeI0OBAaTh CXEMBI BRIIPSMIICHHS OHO(]a3HOTr0, Tpex(ha3HOTO MePEMEHHOTO
TOKA .

Iopsiaok BbINOJIHEHUS PA0OTHI:

HccnenoBats 1enb 0aAHO(A3HOIO OJHOMNOIYIEPUOJHOTO BBIIPSIMIIECHUS MEPEMEHHOIO TOKa,
JUIS 4Eero:

Puc. 16.1. CxeMa o0nogasnoce
COHOROTIVREINIOONOIO SEINILMICHIA

N
T
AR ARt
o—10 © “ VD
V ¥ Yo

Pue. 16.2. CORopaszta
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JAOCHICEAE CREna

00
!

D
(=
RN A
= (»)

V ¥ Yo

Puc. 16.3. Tpéxpastas
— MOCHICBGA CXEMA
[

000
Qoo

clo)

‘?‘?6
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1. Cobpats cxemy (puc. 16.1). J{ns usmepenns Hanpsokennst U, Toka [ n aktuBHOM MomHOCTH P
UCTOYHHUKA UCIIOJIb30BaTh MPUOOPHI AIEKTPOMArHuTHOM cuctemsl, a HanpspkeHus: UHep u Toka [Hep
Harpy3kHu - IpuOOpbl MarHUTOIIEKTPUUECKON CUCTEMBI, PEarupyIOLIIe Ha CPEIHUE 3HAUCHMSI
BEJIMYMH. B KauecTBe Harpy3Ku UCIONIb30BaTh peoctaT ¢ conpotusieHneM 100 Om, a B kauecTBe
JMOJa - OAWH U3 BEHTUJIEH Tpex(pa3HOi MOCTOBOM CXEMBI.

2. BkirouuTh 11enb Ha JMHEHHOE HapsyKeHUE UCTOYHMKA U 3anucath B Tabi.1 nmokazaHus
U3MEPUTEIIBHBIX PUOOPOB.

Tabmauma 1

N3mepeno Brruncieno

U, I, P, UHcp, |IHep, | Udm, |KkCX U o 7 Co8
B L lil.J':i".::p

B A Bt A B Hey

PesynbTarh iccne0BaHus CXeMbI 0JTHO(PA3HOTO OJHOIIOIYTICPUOTHOTO BRIIPSMIICHHSI IIEPEMEHHOTO
TOKa

3. C skpana ocipuiorpada nepecHsTh Ha KalbKy B OJHOM MaciiTade rpaduku Tpex HampsKeHU

PN A T A id gl £
( )’ & ( ) n Y (‘t:'. OOBSICHUTH XapakTep MOJYUYCHHBIX KPHUBBIX. N3 ocummnorpamMmel a ( )
ONPEACIIUThL BEIMUYNHY MAaKCUMaJIbHOI'O HAIIPSDKCHUS HA JUOC UJIm, u 3aHeCTH B Tabn. 16.1.

Upe U

N o )
4. BeIYUCIUTH OTHOIICHUS HANIPSDKCHUH M TOKOB — #CF | = HIF |3 taroke kCX, cas &
PesynbTarhl BeIUMCIEHUH 3anucaTh B Ta0. 1.
HccnenoBath 1enb 0AHO(GA3HOTO MOCTOBOTO BBITIPSIMIICHHUS IEPEMEHHOTO TOKA.

5. Cobpatb cxemy (puc. 16.2) (komruiekt K-50 BKI1r0UNTh 10 0HOGA3HON CXeMe U3MEPEHHUS).
[Ipubopst A2 u V2, 10mKHBI ObITh MATHUTORJIEKTPUYECKON cucTeMBbl. B kauecTBe Harpy3ku
UCIIONIBb3YeTCs peocTaT ¢ conpoTuBiaeHueM 100 Om.

6. BKJIIOUMTH MICTOYHUK ¥ 3amucaTh B Ta0J. 2 MOKa3aHUS H3MEPUTEIHHBIX TPUOOPOB.

7. C skpana ocuusuiorpada nepecHsTh Ha KajdbKy B OJJHOM MaciTade BpeMEHHBIE 3aBUCUMOCTH TPEX

u®)ug©)

HaIpsHKEHUN uglt) O6wachnTs XapakTep MOJYyYEHHBIX KpUBBIX. M3 ocuusuiorpaMmsl

b (£)
OTIpeAeNUTh BEIMUYMHY MaKCUMaJIbHOTO HarpsbkeHus Ha auoae U/Im u 3anectu B Tabn. 16.2.

8. Boramcnts kodhdumment cxemsr kCX, koaddurment moumocTy Bempsivurenst ©°F @ | KIIJ]

BBITIPSIMUATEITS 7 oTHOmEHMs HaNpsDKEHUH ¥ TOKOB B cXeMe. Pe3ylibTaThl BEIYHCICHUH 3aHECTH B
TadI. 2.
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Tabmuma 2

Pe3yJIBTaTI:I HCCIICA0OBAHNA MOCTOBBIX CXCM BBIIIPAMIICHUA IICPEMCHHOI'O TOKA

W3mepeno Beruncneno
U, I, P, UHcp | IHep, | Um, | KCX | 7 o 7 cos & | Cxema
B B . | Ig BBITIPSIMJICHUS

B |A |Br A B 7
Onnodaznas
MOCTOBAasI
Tpexdasznas
MOCTOBAsI

HccnenoBath Tpex(azHyro MOCTOBYIO CXEMY BBITPSIMIICHUS TIEPEMEHHOTO TOKA.

Cobparts cxemy puc. 16.3 (kommiekt K-50 BkiirounTh 1o TpexdaszHoit cxeme). BbIOTHUTE Te ke
UCCJIEIOBAHMSI, YTO U B 1.2.2 U pe3yibTaThl 3aHeCTH B Ta0I. 2. [Ipu 3TOM creayeT UMeTh B BUJY, UTO
JUTst TpeX(pa3HOU CXEeMBI BBITPSMIICHUS

COSE = —P';'

ls

3nech PO - akTrBHAs MOIITHOCTH O7HOM a3kl uctounuka, UD - (ha3HOE HaNpsHKEHUE HCTOYHHKA.
Crnenyert Takxke ydecth, uto K-50 u3mepsier ha3Hoe HanpsHKEHUE HCTOYHHKA.

®opma mpeacTaBiieHus pe3yJbTarTa:

Otuer no paboTe TOJIKEH COAEepPKAaTh:

a) HaUMEHOBaHME Pa0OTHI U 11EIb paboThI;

0) cxeMa COeTMHEHUH JIJIs1 BHITIOJIHEHHS DKCIIEPUMEHTA;
B) TaOJIUIIBI C pe3yIbTaTaMH SKCIIEPUMEHTA;

r) 00paboTaHHBIE OCIIUIIOTPAMMBI;

€) BBIBOJIbI 110 paboTe.

Kpurepun onenkn:

OrneHka «OTJIIMYHOY CTaBUTCS, €CJIM AKCIIEPUMEHT MPOBEIEH, 00paboTaHbl Pe3yIbTaThl,
BBITIOJIHEHBI BCE 3aJjaHMsl, paboTa ohopMiIeHa B COOTBETCTBUHU C TPEOOBAHUSAMHU.

OrneHka «X0poII0» CTaBUTCS, €CIH Obli1a JOMYIIEHbI OIUOKY MTPH MIPOBEIEHUH SKCIIEPUMEHTA,
00paboTKe pe3yNbTaTOB WK IpU 0hOPMIICHUH OTYETA.

OrneHka «yA0BIETBOPUTENIBHOY CTABUTCS, €CJIN IKCIIEPUMEHT MPOBEIEH, TPUBEJCHO HETIOJIHOE
BBITNIOJTHEHUE 3a/1aHU.

OneHka «HEyIOBJIETBOPUTEIBLHO» CTABUTCS, €CIIU SKCIIEPUMEHT HE IIPOBOAMIICS, 3aJaHHE HE
BBITIOJIHEHO.

Jladoparopnoe 3ansiTue Ne 15

HccnenoBanue ycMJIMTEIBLHOT0 KACKaAa HA OUNOJISIPHOM TPaH3UCTOpe

Heanb: n3ydyeHne xapakTepUCTHK, TAPAMETPOB U PEKUMOB pabOTHl YCUIIUTEIHLHOTO Kackaaa Ha
OUMOJISPHOM TPAH3UCTOPE, BKIIOYEHHOM TI0 CXEME C OOIIMM SMUTTEPOM.

Beinosnus patdory, Bel Oyaere:
ymems:

V 1.4.03. yuTaTh NPUHIUIHAAIBHBIC SJIEKTPUUYECKUE CXEMBbI YCTPOICTB
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VY 2.1.09. ucnonp30BaTh AIEKTPOHHBIC TPUOOPHI U YCTPOHCTBA

MarepuasbHoe o0ecrieyeHue:
JlaGopaTtopublit cTeH ] «OCHOBBI JIEKTPOHUKI

3amanmue:

Cobpath cxeMy U UCCIeI0BaTh YCHIIUTEIbHBINA KacKaJl Ha TPaH3UCTOpE.

IHopsaok BbINOIHEHUS PA0OTHI:

1. Cobpatb cxemy (puc. 1) mus ucciaenoBaHUsl YCHIIMTENbHOrO Kackaaa. [loakmounTh KaHami
CH1 ocummnorpada k Bxoay ycunutens, a kanan CH2 k BeIxoy ycwintens. BKioduTs BpeMeHHYIO
pasBepTKy ociuiorpada. BkirounTs GyHKIIMOHATBHBIA TEHEPATOP U YCTAHOBUTH CUHYCOUIATBHBIN
curHain yactoto 50 ', YMEHbIIUTH CUTHAN 10 HYJS PEryjiasiTOpoM amIuiuTyabl. [lepexmtounTts
Bxonel CH1 ©Ha mnomoxenue «Bxon 3akopodeH». I[lpu Toke [6=0 yCTaHOBUTH C TMOMOIIBIO
noreHunomerpa RP2 3anannoe 3nadenue Ex u ganee He H3MEHSTH €ro MPH BCEX IKCIEPUMEHTaX.

L ) l L oo

Pucynok 1

2. OnpenenuTh SKCICPUMEHTAIBHYI0 MaKCUMAJIbHYIO aMIUIUTYy HEHMCKa)KEHHOTO BBIXOJIHOTO
HanpsbkeHus: UBbIX Max. [t 3Toro npu Toke 6a3bl, paBHOM HYJIIO, IPOBEPHTE MOJOKEHUE TUHUM Ha
sKpaHe ociuiorpada. IIpu 3akopodeHHOM BXoze ocumiorpada oHa T0/DKHA COBIANATh C HYJIEBOH
JVHUEH, a TPU Pa30MKHYTOM — OTKJIOHATHCS MPHUMEPHO HA TPU YETBEPTH OT IOJOBHMHBI 3KpaHa.
HyneByto TMHHIO MOKHO CMECTHTh BHH3 JUISl YBEIWYEHHs MaciuTaba, HO 00sS3aTENbHO OTMETUTH €€
nojoxenue. [naBHO yBenMuMBaiiTe aMIIUTYy BXOJHOI'O CHUTHala M TMOCTOSHHYIO COCTaBIISIOIIYIO
ToKa 0a3bl 10 TOSBJICHUS BUIAMMOTO YIUIOIIEHUS BEPUIMH CHHYCOWIBI BBIXOJHOTO HAIPSKEHHUS.
3apucyiiTe BBIXOJHOE HAIPsDKEHHE C MCKaKEHUSAMHM U TpejenbHoe 0e3 uckaxeHus. Onpeaenure
MacmTa0bl IO HATPSHKEHUIO U TI0 BPEMEHH.

3. Onpenenutb KO3PPULIMEHT yCUICHUs Kackajaa nmo HampspkeHuto Ku. Jlns sToro ycTaHOBUTH
16=16p, Bxon CHI ocummnorpada, nepexaounTs Ha 3akpbIThiil BXxox (AC). M3MeHss nepeMeHHbIH
BXOJIHOM CHUTHaJ, JAOOUTHCS CHUHYCOMJAIBHOTO MO (opME MAKCHUMAJIbHOI'O BBIXOAHOTO CUTHANIA.
W3meputh ¢ momomipio ocruniorpada aMIuMTyabl BEIXOAHOTO UBBIX W BXOAHOTO UBX CHUTHANOB.
Onpenenutb KOXPPUIUEHT YCUIICHHS, YIECTh MacIITa0Bbl.

®opma mpeacTaBiieHus pe3yJbTara:

OtueT 1o paboTe JOIKEH COIePIKaATh:

a) HaMMEeHOBaHue pabOoThI U LIeJIb PaOOTHI;

0) cxema coelMHEHUH /ISl BBIMOJTHEHUS SKCIIEPUMEHTA;
B) TaOJIMIIBI C pe3yNIbTaTaMH SKCIIEPUMEHTA;

r) 00paboTaHHBIE OCIIUIIOTPAMMBI;

€) BBIBOJIBI TI0 padoTe.

Kpurepun onenkn:

OrneHka «OTJIIMYHOY CTaBUTCSI, €CJIM SKCIIEPUMEHT NMPOBEIEH, 00pabOTaHbI pe3yNbTaThl,
BBITIOJIHEHBI BCE 3aJlaHusl, paboTa 0(hopMIIeHA B COOTBETCTBHHU C TPEOOBAHUSAMHU.

OmeHka «XOpOIIO» CTaBUTCA, €CIIM ObliIa JOMYIIEHB! ONIMOKH ITPY IPOBEACHUH YKCIIEPUMEHTA,
00paboTKe pe3yNbTaTOB WX NpU 0hOPMIICHUHU OTUETA.

54



O1neHKa «yAOBJIETBOPUTEIBHO) CTABUTCS, €CJIM SKCIIEPUMEHT MPOBEAEH, TPUBEICHO HEMIOJIHOE
BBITIOJTHEHHE 3aJJaHUH.

O1ieHKa «HEYTOBIECTBOPUTEIIBHO» CTABUTCSA, €CJIU SKCIIEPUMEHT HE MTPOBOAMIICS, 3aIaHUE HE
BBITIOJTHEHO.
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