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1. IMacmopT KOMILIEKTa KOHTPOJIbHO-OLEHOYHBIX CPEICTB

B pesynbrate ocBoenust yueOHoM aucuurauHbl Ol 02 «OCHOBBI 3JIEKTPOTEXHHUKAY O0YUYaIOITHIICS
noipkeH obnanate npexycMoTpeHHbIME PI'OC mo TIITKPC 11.01.11 «MoHTaXHUK paguodJIeKTPOHHOM
anmaparypel» CICIYIOINIMMH YMEHHUSIMH, 3HAHHSIMH, KOTOpble (QOpMHPYIOT MpodecCHOHATBHYIO
KOMIETEHIINIO, U OOIIUMH KOMITETEHIIUSMU:

1. Mecto qucuuminnsl B crpykrype IHIICC3
Hucuuninmza «OCHOBBI DJIEKTPOTEXHUKU BXOJUT B [TpodeccronanbHbIiI LUK
«O6menpodeccuoHanbHbIE TUCIUTITHHBD.

2. Ileau v 3a1a4M JUCHUILINHBI
B pe3ynbraTe u3yueHus o0s3aTeabHON YacTu y4eOHOro UKIIa 00yJyarouuiics mno

o0mmenpodeCcCHOHATBHBIM JUCITUTIIINHAM JOJIKEH

yMeThb:
- PacCUMTHIBATH APAMETPHI DIIEKTPUUECKHIX CXEM;
- DKCILTYyaTHPOBATh HJIEKTPOU3MEPUTEIbHBIE TIPHOOPHI;
- KOHTPOJIUPOBATh KAYECTBO BBITIOJIHIEMBIX PadoOT;
- IPOU3BOAUTH KOHTPOJIb PA3INYHBIX TapaMeTPOB;
- YUTATh HHCTPYKTHUBHYIO JOKYMEHTAIIHIO.
yMeTb (M3 BapUaTUBHOM YacTH):
- IPOU3BOIUTH KOHTPOJIb TTAPAMETPOB PAOOTHI IIEKTPOOOOPYIOBAHUS;
- CHUMATh MOKa3aHUs pabOThI U MOJIb30BATHCS 3JIEKTPOOOOPYIOBAHUEM C COOITIOICHEM HOPM TEXHHUKH
0€30MacHOCTH U ITPaBWJI HKCILTyaTal1H;
- YCTPAHSTh MPOCTEHUIIINE OTKa3bl SJIEKTPHYECKUX U IJICKTPOHHBIX YCTPOHCTB.
- IPOU3BO/IUTH KOHTPOJIb PA3JIMYHBIX TAPAMETPOB IEKTPUIECKUX MMPHOOPOB.
3HATh:
- METOBI pacyeTa IEKTPUICCKUX LIETeH;
- IPUHIUN pabOTHI TUIIOBBIX AJIEKTPOHHBIX YCTPOMCTB;
- TEXHUYECKYIO TEPMHHOJIOTHIO;
- OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKH;
- 0011Me cBeieHUs 00 NEKTPOCBSA3U U PATUOCBSI3H;
- OCHOBHBIE BH/JIbl TEXHUYECKUX CPEJICTB CUTHATIU3ALNH;
- OCHOBHBIE CBEJICHHS 00 AJIEKTPOM3MEPUTENBHBIX MPUOOpPaX, AIIEKTPHUECKHX MAallWHAaX, armapaTrype
yIIPaBJICHUS U 3aLIUTHI.
3HATh (U3 BapMATUBHON YaCTH):
- TUTIBI ¥ TTPaBHJIa TPpaUIecKOTo H300paKEHHUS i COCTABIICHUS dJICKTPUIECKHX CXEM;
- yCIIOBHBIE 0003HAUEHHS AIEKTPOTEXHUYECKUX MPHUOOPOB U AIIEKTPUUYECKUX MAIUH;
- OCHOBHBIE JIEMEHTHI DJIEKTPHUECKHIX CETEH;
- NPUHLHUIBI IEHCTBUSA, YCTPOMCTBO, OCHOBHBIE XapaKTEPHUCTUKU AIIEKTPOU3MEPUTENBHBIX MPUOOpPOB,
AIIEKTPUUYECKUX MAIUH, allllapaTypbl YIIPABICHUS U 3aIIUTHI, CXEMBI SJIEKTPOCHAOKEHHS,
- C1I0COOBI PKOHOMHH AJIEKTPOIHEPTUH;
- BUJIBI ¥ CBOMCTBA DJIEKTPOTEXHIUUECKUX MaTEPHAJIOB;
- IpaBUJIa TEXHUKU OE€30MaCHOCTH MPU pabOTe € AIEKTPHUUECKUMH ITPUOOpaMH.
- IPOCTEUIINE CTIOCOOBI YCTPaHEHHSI OTKA30B YIEKTPHUUECKUX U DJIEKTPOHHBIX YCTPOMCTB.

3. TpeGoBanus Kk pe3yabTaTam U3y4YeHUs!

B pesynbrare ocBoeHUs y4eOHON JUCHMILIUHBI 00YJaroMIMics T0JKEH OCBOUTh COOTBETCTBYIOIIHE
obmne/mpodeccuonanpabie komnerennun (OK/TIK):

OK 1. [ToHuMatp CymHOCTh M COIMATBHYIO 3HAYMMOCTh CBOEH Oyaymied npodeccuu, mposiBIsATh K
HEl yCTOWYUBBIN UHTEPEC.



OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JIEATEILHOCTD, UCXOMS U3 IIEJIM M CITOCOOOB €€ JIOCTHUKEHUS,
OIPEAEIEHHBIX PYKOBOIUTEIIEM.

OK 3. Anamu3upoBaTh pabOUYyI0 CHUTYallMIO, OCYIIECTBJISATh TEKYIIUA W HMTOTOBBIM KOHTPOJIb,
OLICHKY M KOPPEKLHI0 COOCTBEHHON JEATENbHOCTH, HECTH OTBETCTBEHHOCTb 3a PE3YyJbTaThl CBOEH
paboTHI.

OK 4. OcymecTBisaTh MOUCK WHPOpMAIUU, HEoOXomauMoi s 3()(QEKTUBHOTO BBITIOTHEHUS
npoecCuoHaNBHBIX 3a/1au.

OK 5. Hcnons3oBaTh WH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B MPO(ECcCHOHATBHOM
JIEATEIbHOCTH.

OK 6. Pabotats B koMaHze, 3pPeKTUBHO 00IATHCS C KOJUIETraMHU, pyKOBOACTBOM, KJIMEHTAaMH.

OK 7. HcnonHsTh BOUHCKYIO OOS3aHHOCTh, B TOM YHCIE C TPUMEHEHHEM MOITYYEHHBIX
npodeCCHOHATBHBIX 3HAaHUH (1151 FOHOLIEH ).

IIK 3.1. ITpoBOAWTH AMArHOCTUKY M MOHUTOPHUHI MPABUIBHOCTH AJIEKTPUUYECKUX COCIAMHEHUN IO
NPUHIUINHAIBHBIM CXEMaM C IIOMOIIBI0 M3MEPUTENBHBIX HPUOOPOB, MAPaMETPOB AIIEKTPUUYECKUX U
pPaIUOTEeXHUYECKUX IIeTIeH, XapaKTePUCTUK M HACTPOEK JIIEKTPOM3MEPUTENbHBIX MPUOOPOB H
YCTPOMCTB.

[IK 3.2. IlpoBomuTes TpoBepKy  pabOTOCIOCOOHOCTH  PE3UCTOPOB,  KOHACHCATOPOB,
MOJIYTIPOBOJJHUKOBBIX JETaJel ¢ MPUMEHEHUEM IPOCTBIX JIEKTPOU3MEPUTENBHBIX TPUOOPOB, KauecTBa
M1a€K, YCTAHOBKH HABECHBIX 3JIEMEHTOB, PACKJIAJIKU U BSA3KHU KI'YTOB, MOHTA)Ka [T€YaTHBIX I1J1aT.

[1K 3.3. BBINONHATh NPOMEKYTOUHBIH KOHTPOJb KAayecTBa 3JIEKTPOMOHTAXa M MEXaHHYECKOTO
MOHTaXa 0 TEXHOJIOTMYECKUM KapTaM KOHTpPOJIA, YCTPAHATh HEUCIIPABHOCTU CO CMEHOM OTIEIbHBIX
AJIEMEHTOB U Y3JIOB.

[1IK 3.4. [IpoBoauTh HACTPOHKY OJOKOB PaaMO3JIEKTPOHHOM ammaparypbl COTJIACHO TEXHUYECKUM
YCIIOBUSIM.

[IK 3.5. IIpoBoauTh HCHBITaHHS, TPEHUPOBKY PAJAMORIEKTPOHHOHN ammapaTypsl, MpuOOpOB,
YCTPOMCTB U OJIOKOB C IPUMEHEHUEM COOTBETCTBYIOLIETO 000Dy 10BaHMUSI.

IIK 3.6. IIpoBOIUTH DIEKTPUYECKYHD U MEXAHUYECKYK) PETYJIUPOBKY pPaJnO3JIEKTPOHHON
anmnaparypbl, paguoyCTPONCTB, BBIYUCIUTENLHON TEXHUKH, TEJIEBU3MOHHBIX YCTPOMCTB, MpUOOPOB U

Y3JI0B pa3HOM CII0KHOCTH.

4. Pe3yabTaTbl 0CBOCHUS AUCHMILIMHBI, MOJJIe/KalHe IPOBEpPKe.
Ta6auna 1. [lepeuenp AUIaKTUYECKUX BETUYMH U 3aJJaHUM TSI UX TPOBEPKH.

dopMbI U METObI
KOHTPOJISA M OLICHKH
pe3yJabTaToB 00y4YeHHust

PesynbTaTsl 00yyeHus
(ocBOEHHBbIE YMEHHUS1, YCBOCHHbIE 3HAHUS)

B  pesynpratre u3ydeHus  y4eOHOW  muCHUIUIMHBI  «OCHOBBI
AIIEKTPOTEXHUKI» 00yUYatOIIUICs TOJIKEH:

3HATH/MIOHUMATDH
- METOJIbl pacyeTa IEKTPUUECKUX LeTei;
- IPUHIUT pabOTHI THITOBBIX AIEKTPOHHBIX YCTPOUCTB;
- TEXHUYECKYI0 TEPMHHOJIOTHUIO;
- OCHOBHBIE 3aKOHBI 2JICKTPOTEXHUKH;
- o0u1re cBeieHus 00 MEKTPOCBSA3H U PAAHOCBSI3H;
- OCHOBHBIC BU/IBI TEXHUYECKHUX CPEJICTB CHTHAITN3AINH;
- OCHOBHBIE CBEJICHHSI 00 AJIEKTPOU3MEPUTENILHBIX MPHOOpax,
AIIEKTPHUYECKUX MAIIMHAX, alllapaType YIPaBICHUS U 3alUTHI.
3HaTh (U3 BapUaTUBHOM YacTH):
- TUIIBI U TIpaBHiIa Tpaduaeckoro N300pakeHHUs U COCTaBICHHS
AJIEKTPHUUECKUX CXEM;
- yCIIOBHBIE 0003HAYEHUS INEKTPOTEXHUIECKUX IPHOOPOB U
AJIEKTPUUYECKUX MAIllUH;
- OCHOBHBIE 3JIEMEHTBHI JICKTPUIECKUX CETeH;
- IPUHLUIIBI ICHCTBHSL, YCTPOHCTBO, OCHOBHBIE XapaKTEPUCTUKU




ANEKTPOUZMEPHUTETHHBIX MPUOOPOB, ITEKTPUUCCKUX MAIITHH,
anmaparypsl YIIpaBJICHUS U 3alIUTHI, CXEMBbI JJIEKTPOCHA0KCHUS;
- CIIOCOOBI SKOHOMHH IJIEKTPOIHEPTHH;

- BUJIBI ¥ CBOMCTBA DIICKTPOTEXHUYECKUX MATCPHAIIOB,

- MpaBWJIa TEXHUKHU 0€30MIaCHOCTU TIPH PaboTe ¢ ANEKTPUICCKUMU
npudopamu.

- MPOCTEHUIIIHE CITOCOOBI YCTPAHEHHS OTKA30B ICKTPUUECKUX U
AJIEKTPOHHBIX YCTPOUCTB.

yMeThb
- PACCUMUTHIBATH APAMETPhI AIEKTPUUECKUX CXEM; IL.P. Nel —3.
- HKCIUIYaTUPOBATh JEKTPOU3MEPHUTEIbHbIE TPUOOPHI;
- KOHTPOJIUPOBATh KAYECTBO BBIIOJIHIEMBIX PadOT;
- IPOU3BOIUTH KOHTPOJIb PA3IMYHBIX IapaMETPOB;
- YUTaTh UHCTPYKTUBHYIO JOKYMEHTALIMIO.
YMETb (U3 BApUATUBHOW YacTH):
- IPOU3BO/IUTH KOHTPOJIb TAPAMETPOB PAOOTHI IEKTPOOOOPYIOBAHNUS;
- CHUMATh IIOKa3aHUs pabOThI U MOJIb30BAThCS AIEKTPOOOOPYI0BaHUEM
¢ cOOI0ICHNEM HOPM TEXHUKHU 0€30MacCHOCTHU M MTPABUI
JKCIUTyaTaluy;
- YCTPaHATh IPOCTEHNIINE OTKA3bl ANEKTPUUECKUX U JIEKTPOHHBIX

YCTPOMCTB.
- IPOM3BOJIUTH KOHTPOJIb PA3JIMYHBIX IAPAMETPOB IIEKTPUUECKUX
npuOOpoOB.
BJIA/IETh
® HIEKTPOTEXHUYECKOMN TEPMHUHOJIOTHEN (Ha3BaHwme, TIOHSITHE,

0003HauYeHNE, SUHUIIBI H3MEPEHUS U COOTHOIICHUS MEXITY HUMU);

* METOJIaMU aHaJIu3a Lenel MOCTOSHHOIO TOKa M MEPEMEHHOT0 TOKa BO
BPEMEHHO U YaCTOTHOM 001acTsiX;

* HaBBIKAMM aHAllM3a, pacdyeTra M HKCIEePHUMEHTAIHLHOTO HUCCIICOBAHUS
Ha Makerax wiu B cpene MULTISIM snektpudeckux nenet u
3JEKTPOHHBIX YCTPOMCTB.

K.P. Nel —5.

Tabauna 2. Pekomenayembie (OpMbl U METOJII KOHTPOJIS.

q)OpMBI N MCTOABI KOHTPOJIA U OICHKU PEC3YJIbTATOB o6yquI/151

1. WuTepnperanus pe3yiabTaTOB HAOMIONEHHH 3a JeATeNbHOCThIO OOydyarolierocss B Ipolecce
OCBOEHMS 00pa30BaTEIBbHOM MPOrpaMMBbI.

2. CraproBasi IMarHOCTUKAa MOJATOTOBKM OOYYaroIIMXCA MO IIKOJbHBIM KypcaM MaTeMaTHUKU M
(Gu3KKY; BRIABIEHUE MOTUBALMU K U3YYE€HHIO HOBOTO MaTepHarna.

3. Tekymuit KOHTpOJIb B hopme:

- YCTHOT'O OTBETA

- 3aIIUTHI JaOOpPaTOPHBIX PadoT;

- TECTUPOBAHUS;

- oryéra MO TMPOJENAHHOH BHEAYIUTOPHOH CAMOCTOSATENBHOM pPabOTe COTNACHO WHCTPYKLUHU
(mpexacraBneHue mocoOust, mpe3eHTanuu /oOykiera, HHQOPMAIIMOHHOE COOOIICHNUE).

4. PyOexHblii KOHTPOJdb MO TeMaM «llernn MmOCTOSHHOTO TOKay», «DJIEKTPHUECKUE H3MEpPEHHS,




«dnexkrpomarHetusm», «OaHodasHbIe ey MePEeMEHHOTO ToKay, «TpéxdasHbie ey NepeMEHHOT0
Tokay, «Tpancdopmaropsr», « MalIMHBI TEPEMEHHOTO TOKay», «MaIIIMHbI TOCTOSIHHOTO TOKay.
5. UToroBas arrectanus B popme nuddepeHmpoBaHHOTO 3a4eTa.

5. Ouenka ocBoeHHsl y4e0HOi I CUUILIHHBI

5.1. ®opmbl 1 METO/IBI OLIEHUBAHUS

HpC,I[MCTOM OLCHKU OCBOCHHA NUCHUIIIMHBI SABJIAIOTCA YMCHUSA, 3HAHUA, O6H_[I/IC KOMIICTCHII MU,

CIIOCOOHOCTH IIPUMCHATH UX B HpaKTquCKOﬁ JCATCIbHOCTH U HOBCGHHCBHOﬁ JKHU3HU.

Tabauna 3. Tuns! (BUAbI) 3a1aHUi AJI TEKYILETO KOHTPOJISL.

Ne Tun (Bux) IIpoBepsiemble 3HAHUSA U Kpurepun ouenku
3a1aHus yMeHusl
1 Tectbl 3HaHUE OCHOB AIEKTPOTEXHUKH. | «5» - 100 — 95% npaBUIBHBIX OTBETOB
«4» - 94 - 80% mpaBUIbHBIX OTBETOB
«3» - 79 — 70% mpaBUIIBHBIX OTBETOB
«2» - 69% 1 MeHee NpaBUIbHBIX
OTBETOB

2 YcTHBIC OTBETHI | 3HAHME OCHOB AJIEKTPOTEXHUKU. | YCTHBIC OTBETA HA BOMPOCHI TOJKHBI
COOTBETCTBOBaTh: «MeToauueckoe
nocoOue 1Mo npeamMeTy
«IIEKTPOTEXHUKH.

3 JlaGopatopHast | YMeHHUsS caMOCTOSITEIbHO Beinonnenue nabopatopHoil paboTh
pabora Ha BBITIOJIHATH MPAKTUYECKUE (ne menee 80%) — monokuUTENbHAS
EKTPOUIMPO | 3a1aHUS HA JTa0OPATOPHBIX OLICHKA.

BaHHBIX CTeH1aX, chOpMHPOBAHHOCTh
CTEHJIax. O0IIMX KOMIETEHIHUH.

4 KonTposbnas 3HaHUE OCHOBHBIX TTOHITHH, KontponbHas (camocTosiTesbHast)

(camocrosiTenb | OMpeAeseHUl, MpaBuil U pabota coctout u3 10 3aganuii:
Has) paborTa. 3aKOHOB B COOTBETCTBHH C «5» - 10 mpaBUIBHBIX 3aTaHU.
MPOI/IEHHBIMU TEMaMH. «» - 9 - 8 mpaBUIIBLHBIX 3aJJaHUI.
«3» - 7 — 6 IpaBUIBHBIX 3aJaAHHMH.
«2» - 5 ¥ MeHee PaBUIIbHBIX
3aJaHuH.

5 IIpoBepka YMeHue opueHTHpOBaThCS B CooTBeTcTBHE COiEp)KaHuUs pabOTHI,
KOHCIIEKTOB MH(OPMALIMOHHOM 3asBJICHHON TeMe, MpaBuIam
(pedepatos, IIPOCTPAHCTBE, COCTABIIATh odopmieHus oTyéTa 1o
TBOPYECKUX KOHCTICKT. nabopaTopHoii pabore.

Hrorossriit KOHTPOJIb IO PE3yJIbTaTaM OCBOCHUA O6y‘-IaIOIJ_II/IMI/IC}I yqe6H01‘/'1 AUCHUIIIIMHBI ITPOBOJUTCA

pabort), oTuéTOB
o
nabopaTopHOI
pabore.

3HaHue paBMII OPOPMIICHHUS
pedepaToB, TBOpUECKHUX PadOT.

B popme nuddepeHnupoBaHHOTO 3a4ETA.
VYcioBHbIE 0003HAYEHUS:
YO — yCTHBIN OTBET

JIP — nabGoparopHas pabota
KP — xonTponbHas pabota

CP — camocTosTenbHas paboTa
T — TecTupoBaHue
ITK — npoBepka KOHCIIEKTOB




5.2. TunoBble 3a1aHus ISl OLICHKU YCBOCHHS YU€OHOM JUCIUTUIAHBI.

(62}

. 2. 1. CrapToBasi THarHOCTHKA MOJATOTOBKH 00y4aIOIIMXCS M0 MKOJIbHOMY Kypcy GU3HKH.
TenJioBoe Bo3/1elicTBHE TOKA HA TEJIO YeJI0BEKA MPOSIBJIAETCH B ...
021C02ax, Ha2peeaHuu MKaHu
paspviee mrauu
PA3N0ACEHUU OP2AHUBMEHHOU HCUOKOCMU
U3SMEHEeHUU coCmasa mKramell.

Haub6oJb1ee cCONpoTUBIEHHE JIEKTPUIECKOMY TOKY 00/1a/1a€eT:
Kodica
Kocmu
HCUPOBASL MKAHD
MblUUYbL
Yro Ha3bIBaeTCs 3JIEKTPUYECKOH MPOBOAMMOCTBIO. ...
8eUUUHA, NPONOPYUOHATILHASL CONPOMUBLEHUIO NPOBOOHUKA
8eIUYUHA, NPAMONPONOPYUOHATILHASL CONPOMUBTLEHUIO NPOBOOHUKA
geUYUHA, 0OPAMHAsL CONPOMUBTIEHUIO NPOBOOHUKA
BEIUYUHA, PABHASL CONPOMUBTEHUS NPOBOOHUKA.
MecTto coequHeHusi 3-xX u 60Jiee MPOBOIHUKOB, HA3bIBAETCS. ..
V310M
nepekpecmom
HanodiceHuem
COeOUHEeHUeM.
HanpagBiieHHBIH MOTOK 3JIEKTPOHOB — 3TO...
MazHumHoe noine
NPOBOOHUK
NEeKMPUYECKULL TMOK
3aps0.
HcTouHMK TOKA XapaKTepU3yeTcsl JHEPreTUYeCKOi XapaKTepuCTUKOI, KoTopasi
Ha3bIBaeTcs
I/IC
UMNYTIbC
cuna moka
2CC
OcoObl1ii BUI MaTepuH, KOTOPbI BO3HUKAET B MPOCTPAHCTBE BOKPYT JII000I0 MepeMeHHOT 0
3JIEKTPUYECKOro MoJis...
MazHumHoe noine
9NeKMpPU4ecKas 60IHA
Y3 6onna
MamepuanvHoe noiue.
EnumHuna MarHuTHOro noToka
HbIOMOH
Mmemp
sebep
amnep.
SIBieHMe 3JIEKTPOMATHUTHON HHAYKIHNHU ObLJI0 OTKPBHITO
Hotomonom
Dapaodeem
Jlenyem
T'ykom.
. CyniecTByeT JiM 3JIeKTPUYECKHUI TOK B BaKyyme?
HU NPU KaKux yCi08usx
cywecmsyem
0a, npu OnpeoeeHHbIX YCI08UIX
cyujecmsyem HenpoOOIHCUMENTbHOE 8PEMSL.

oM ORLONERRONMNRERORONMNENDEAONEE

NhAhwhRE

PONMNPOBRMLONEORWONE

[EEN
o

NS



5. 2. 2. KoHTpOJIbHBbIE PAa0OTHI.
KonTpoabHast padora Nel.

Bapuant 1
Jana 1ens MOCTOSIHHOTO TOKA, TJIE PE3UCTOPBI COCUHEHBI CMEIIAHHO:
Us=30B; Ri=40M;R,=100m; R3=100M; Rs=150mM; R5=40m.
HaiiTu: obmiee conpoTuBieHue ey Ryey; TOKH BO BCEX IEMEHTAaX; HAMPSKCHHS HA KaXKIOM
3JIEMEHTE; aKTUBHYIO MOITHOCTD 1ienu P ; pacxon sneprun W 3a 10 yacoB paOoThI CXEMBI.
R,

R -
—
he A Al 4 H]
|
R, [l
53 [
Bapuant 2

Jlana 1ens MOCTOSHHOTO TOKA, TJE PE3UCTOPHI COSAUHEHBI CMEIIAHHO:
U,=15B; R1=20m ;R2=40m; R3 =120m; R4 =30M; R5=60Mm.
HaiiTu: o6mee conporuBnenue nenu Roygy; TOKH BO BCEX AJIEMEHTAX; HAMPSHKEHUS HA KaXKIOM
JIIEMEHTE; aKTUBHYIO MOITHOCTH 11enu P ; pacxon sneprun W 3a 10 4acoB paOOTHI CXEMBI.

Rs
3

Rz
| S )

p—— Rh
[Z/Y: Rs

BS
Bapuant 3

JlaHa 1enb MOCTOSHHOTO TOKa, IZE PE3UCTOPBI COEINHEHBI CMEIIAHHO!
U4= 50 B; R1: 4 OM; Rz =10 OM; R3= 15 OM; R4= 10 OM; R5= 2 Om.
Haiitn: o6mee conpotusienue nenu Rosy; TOKH BO BCEX JIEMEHTAX; HAMPSDKEHHS HA KaXKIOM
3JIEMEHTE; aKTUBHYIO MOITHOCTD 1ienu P ; pacxon sneprun W 3a 10 yacoB paboTbI CXEMBI.

+ Ay Ry
A — ]
Us p || 1

A8 #; J R [] Ry[.’




Bapmuanr 4
JlaHa 1Lienb MOCTOSIHHOTO TOKA, IJI€ PE3UCTOPBI COETUHEHBI CMEIIaHHO:
U,=30B; Ri=40M ; R;=150M; R3=60M; Rs=60M; R5=120Mm.
HajiTn: o61ee conporusienue nemnu Rogy; TOKH BO BCEX JIEMEHTAX; HANPSDKEHUS HA KaXKIIOM
ANIEMEHTE; aKTUBHYIO MOIIHOCTH Lienu P ; pacxon sueprun W 3a 10 yacoB paboThI CXEMBI.
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Bapmuant 5

JlaHa 1enb MOCTOSHHOTO TOKA, TJE PE3UCTOPBI COSTUHEHBI CMEIIAHHO:
I3=2A; Ri=20M ; R, =120M; R3 =60M; R4 =20M; Rs =10 Om.
HaiiTu: o6mee conpotuBnenue nenu Roygy; TOKH BO BCEX AJIEMEHTAX; HAMPSHKEHUS HA KaXKIOM
AIIEMEHTE; aKTUBHYIO MOITHOCTG 1tenu P ; pacxon seprun W 3a 10 4acoB paOOTHI CXEMBI.
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Bapuant 6

[lenb TOCTOSIHHOTO TOKA COJEPKHUT PE3UCTOPHI, COSNMHEHHBIE cMelanHo. Cxema [enu ¢ yKa3aHueM
PE3UCTOPOB MpHUBEICHA HA PUCYHKE. BCIoMy MHIEKC TOKA WM HANPSDKEHUS COBMAIACT C HHIEKCOM
pe3ucTopa, Mo KOTOPOMY IPOXOIAMT TOK HIIM Ha KOTOPOM JEHCTBYET 3T0 Hanpsbkenue. Hanpumep, uepes
pesucrop Rz mpoxomut Tok I3 , 1 Ha HeM aelicTByeT Hanpspkenue Us .

Hano:U; =100B; R1=20M; R2=40M; R3=100M; R4=30OM; Rs5=60Om.

Onpeneaurs 0011Iee COMMPOTUBICHHE LEMH Rygy; TOKM BO BCEX AJIEMEHTAX; HAMPSKCHUS HA KaXKIOM
3JIEMEHTE ; MOLIHOCTB, MOTPEOIIIEMYIO BCel LIenbio P 1 pacxoi ANIEKTPHUESCKON SHEPTUH ETIBI0
3a 10 yacoB paboTHI.
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Bapuaunr 7

[lenp MOCTOSHHOIO TOKA COAEPKUT PE3UCTOPBI, COEAMHEHHbIE CMelaHHO. CXeMa Lienu ¢ yKa3aHueM
PE3UCTOPOB IPUBEACHA HA PUCYHKE. BCIOAY MHIIEKC TOKA WM HAIPSKEHUS COBIIAJAET C UHAECKCOM
pe3nucTopa, o KOTOpOMy IIPOXOAUT TOK HIJIM Ha KOTOPOM AEUCTBYET 3TO HanpshkeHue. Hampumep, uepes
pe3ucrop Rz npoxoaut Tok I3 , 1 Ha HEM nelcTByeT HanpsbkeHue Us .
I[aHOZ|4 :12A; R: =3 0m ; R2:100M; R3:3OM; R4 =4 Owm; R5:60M.
Onpenenuts o01Iee COMPOTUBIICHNE IETH Rogy; TOKM BO BCEX JIEMEHTaX; HANPSHKEHUS HA KaKIOM
AJIEMEHTE ; MOIIHOCTh, OTPEOIsIeMyt0 Bcel 1enbio P U pacxos sNeKTprudeckoi sHepruu 1enbto 3a 10
9acoB padOTHI.
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Bapuanrt 8
[lenb MOCTOSIHHOTO TOKA COEPKUT PE3UCTOPHI, COSAMHEHHbBIE cMemaHHo. Cxema IeNu ¢ YKa3aHueM

PE3UCTOPOB MPHUBECHA HA PUCYHKE. BCIOMY MHIICKC TOKA WIIM HAPSDKEHUS COBIAACT ¢ MHICKCOM
pe3ucTopa, Mo KOTOPOMY MPOXOIUT TOK HIIM Ha KOTOPOM JACHCTBYET ATO HAMpPSIKEHUE.

HMano: U;=30B; R1=40M; R, =3 0OM; R3=100M; R;=50OmM; Rs=10 Om.

Onpeneants 00111ee COMPOTUBICHUE IIENHU Rosy; TOKH BO BCEX AIIEMEHTAX; HAMPSDKEHUS HA KaXKIOM
SIIEMEHTE ; MOIIHOCTB, MOTPeONIIeMyI0 BCell enbio P 1 pacxos aneKTpudecKoit SHepru 1emnsio 3a 10
4acoB pabOTHI.
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Bapuant 9
Ilenp MOCTOSHHOIO TOKAa COAEPKUT PE3UCTOPHI, COEAMHEHHBIE CMelIaHHO. CxeMa LNy ¢ yKa3aHueM

PE3UCTOPOB MpHUBEICHA HA pUCYHKE. BClomy MHIEKC TOKA WM HANPsHKEHUS COBMAIAET ¢ MHICKCOM
pe3ucTopa, o KOTOPOMY IPOXOAUT TOK HIJIM HAa KOTOPOM AEUCTBYET 3TO HAIPSKEHUE.

HMano: U;=100B; R1=40M ;R,=20M; R3=20M; R4=40M; Rs=30m.

Omnpenenuts o01iee CONPOTUBICHUE LENH Rygy; TOKM BO BCEX 3JIEMEHTaX; HAPSHKEHUS Ha KaXKI0M
AJIEMEHTE ; MOILHOCTb, IOTPEOIIIEMYIO BCEH LIETIbIO P 1 pacxos 3eKTpudecKoi 3Hepruu Lemnsto 3a 10
9acoB paOOTEHI.
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Bapuant 10
[lenb MOCTOSIHHOT'O TOKA COAECPKUT PE3IUCTOPHI, COSAMHEHHbIE CMelIaHHO. Cxema IIeNu ¢ yKa3aHueM
PE3UCTOPOB NPUBEICHA HA PUCYHKE. BCIOMY HHIEKC TOKA WIJIH HANIPSDKEHUS COBITAJIACT C MHICKCOM
pe3ucTopa, Mo KOTOPOMY MPOXOAUT TOK HIIM HAa KOTOPOM JAEHCTBYET ATO HAMpPSKEHUE.
Hano:U; =120B; R1=10M;R2=30M; R3=60M; R4=100mMm; R5=60wm
Onpeneants 001Iee COMPOTUBICHNE TIENH Rosy; TOKH BO BCEX dIIEMEHTAX; HAMPSDKCHUS HA KaXKIOM

AJIEMEHTE ; MOIIHOCTD, MOTPEOISIEMYIO BCEH 1Ienbio P 1 pacxos AJIeKTpHUYeCKOi SHEpTuH 1enbio 3a 10
4acoB pabOTHI.
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Bapuanr 11
[lenb TOCTOSIHHOTO TOKa COAEPIKHUT PE3MCTOPHI, COSNUHEHHBIC cMemanHo. Cxema ey ¢ yKa3aHueM
PE3UCTOPOB MPHUBE/IcHA HA PUCYHKE. BCIoy MHICKC TOKA WM HAMPSHKEHUS COBMAIACT C MHIEKCOM
pe3UCTOpa, 1Mo KOTOPOMY ITPOXOAMT TOK HITH Ha KOTOPOM JCHCTBYET 3T0 Hampspkenue. Hanpuwmep, uepes
pesuctop Rz mpoxomut Tok I3 , 1 Ha HeM AelcTByeT HanpshkeHue Us .
HMano: U; =100B; R;1=20M; R;=40M; R3=100m; R4=30m; Rs=60Om.
OnpeneauTts o0IIee COMPOTUBICHHE IIENH Rygy; TOKH BO BCEX 3JEMEHTAX; HAMPSKEHUS HA KaXIOM

SIIEMEHTE ; MOIIHOCTB, MOTPeONIIeMyI0 BCell 1enbio P 1 pacxos aneKTprudecKoit SHepruu 1emnsio 3a 10
4acoB pabOTHI.
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Bapuant 12
[lenb MOCTOSTHHOTO TOKA COAEPKUT PE3UCTOPHI, COEIMHEHHBIE CMeIIaHHO. CXeMa LIeTH ¢ YKa3aHUEM
PE3UCTOPOB MPUBEICHA HAa PUCYHKE. BCIOMy MHEKC TOKA WIIM HAMIPSKEHUST COBMAZACT C MHIEKCOM
pe3ucTopa, Mo KOTOPOMY MPOXOIUT TOK HIIM HAa KOTOPOM JACHCTBYET 3TO HampsikeHue. Hanpumep, yepes
pesuctop Rz mpoxonut Tok I3 , u Ha HEM nmeiicTByeT Hanpspkenue Us .
HMano: U, =30B; R1=40M; R;=150M; R3=40M; R4=150M; Rs=10 Om.
OnpeneanTts 00IIeE COMMPOTUBIICHUE 1IETH Rogy; TOKH BO BCEX AIEMEHTaX; HAMPSOKCHUS HA KaXKIOM

SIIEMEHTE ; MOIIHOCTH, OTPEOISIEMYIO BCe 1eTIbi0 P U pacxos sNeKTprUdecKoi sHepruu 1emnbto 3a 10
4acoB pabOTHI.

Bapuant 13
[lerb TTOCTOSIHHOTO TOKAa COACPKHUT PE3UCTOPHI, COCTUHEHHBIC CMeIanHo. CXema IeNH ¢ yKa3aHHueM
PE3UCTOPOB MPHUBEIICHA HA PUCYHKE. BCIoy MHIICKC TOKA WM HANPSDKEHUS COBMAIACT C HHIEKCOM
pe3ucTopa, o KOTOPOMY IMPOXOAHUT TOK WJIM Ha KOTOPOM JEHCTBYET 3TO HanpspbkeHue. Hampumep, yepes
pesucrop Rz mpoxomut Tok I3 , 1 Ha HeM aelicTByeT HanpsbkeHue Us .
HMano: U3 =48 B; R1=20M; R2=150M; R3=100M; R4=150m; Rs=10 Om.
Omnpenenurs 00IIIee COMPOTUBICHHUE IENHU Rogy; TOKH BO BCEX AJIEMEHTAX; HANPSHKCHUS HA KaXKIOM

SIIEMEHTE ; MOIIHOCTb, MOTPeOIIeMyt0 BCell 1enbio P 1 pacxos aneKTpudeckoi S3Hepruu 1emnsio 3a 10
4acoB pabOTHI.
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Bapuanr 14

Llerb TOCTOSITHHOTO TOKa COACPKHUT PE3UCTOPHI, COSTUHEHHBIE cMelIanHo. Cxema IenH ¢ yKa3aHHeM
PE3UCTOPOB MPHUBEACHA HA pUCYHKE. BCIOMY MHICKC TOKA MIIM HAPSDHKEHUS COBIAACT ¢ MHICKCOM
pe3ucTopa, Mo KOTOPOMY MPOXOIUT TOK HIJIM Ha KOTOPOM JACHCTBYET ATO HAMpPsIKEHUE.

HMano: U,=80B; R1=50M ; R,=200M; R3=40mM; R;=80M; Rs=40M.
Onpenenurts o01Iee COMMPOTUBICHHUE NN Rogy; TOKH BO BCEX dIIEMEHTAX; HAMPSHKCHUS Ha KaXKIOM

DIIEMEHTE ; MOIIHOCTB, MOTPEONIIeMYI0 BCell Ienbio P 1 pacxos aeKTpudecKoit dHepru 1emnsio 3a 10
4acoB pabOTHI.
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Bapuant 15
[lerb TOCTOSITHHOTO TOKa COACPKUT PE3UCTOPHI, COCTUHEHHBIE cMemanHo. Cxema Ienu ¢ yKa3aHHueM

PE3UCTOPOB MPHUBEACHA HA PUCYHKE. BCIOMY MHICKC TOKA MIIM HAIPSHKSHUS COBIAACT ¢ MHICKCOM
pe3ucTopa, Mo KOTOPOMY MPOXOIUT TOK HIIH Ha KOTOPOM JCHCTBYET 3TO HAPSHKEHUE.

Hano: U3 =420B; R1=40M; R;=100M; R3=150M; R4=6OM; R5=3 Om.
Omnpeaenurs o01Iee COMMPOTUBICHHUE TENHU Rosy; TOKH BO BCEX AIIEMEHTAX; HAMPSDKCHUS HA KaXKIOM
3JIEMEHTE ; MOIIHOCTD, MOTPEOISIEeMYIO Beel 1enbio P ¥ pacxos 3JeKTpUYECKOM SHEPTUH HIenbio 3a 10
9acoB pabOTEHI.
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Bapuaunrt 16

Llenmb MOCTOSIHHOTO TOKA COJEPKHUT PE3UCTOPHI, COENMHEHHBIE cMemanHo. Cxema [enu ¢ yKa3aHueM
PE3UCTOPOB MpHUBE/ICHA HA pUCYHKE. BClomy MHIEKC TOKA WM HANPsDKEHUS COBMAIAEeT ¢ MHIECKCOM
PE3UCTOPA, IO KOTOPOMY IPOXOJUT TOK HIIM Ha KOTOPOM JICHCTBYET 3TO HANpSIKEHHE.

Hano: 1, =20 A; Ri=40m; R;=40M; R3=120M; R4=60M; Rs=2Om.
Onpeaenuts o011ee CONPOTUBICHUE IIETIH Rogy; TOKM BO BCEX 3JI€MEHTaX; HaNpsHKEHUS Ha KaXI0M
DIIEMEHTE ; MOITHOCTH, MOTPEOISIEMYIO BCe IIeTThI0 P U pacxoj1 IIeKTpUIeCcKOi SHepruu 1ernbio 3a 10
4acoB paboTBhI.
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Bapuaunr 17

[lenb TOCTOSIHHOTO TOKA COJEPIKHUT PE3UCTOPHI, COSNMHEHHBIE cMelanHo. Cxema [enu ¢ yKa3aHueM
PE3UCTOPOB MPHUBEICHA HA pUCYHKE. BCIOMy MHICKC TOKA WIIM HAMPSHKEHUS COBIAIACT C MHIECKCOM
pe3ucTopa, Mo KOTOPOMY IMPOXOIMT TOK HIIM Ha KOTOPOM JICHCTBYET 3TO HANPSHKCHUE.

HMano: I, =6 A; Ri1=100M; R;=80m; R3=100M; R4=150M; Rs=3Om.
Onpeneauts o0IIee COMPOTUBICHUE IIENMU Rygy; TOKH BO BCEX 3IE€MEHTAX; HAMPSHKEHUS HA KA IOM
9JIEMEHTE ; MOIIHOCTH, MOTPEOISIEMYIO BCEH TIETIhI0 P U pacxoj1 NIeKTPUIECKOM SHEpruH 1ienbio 3a 10
4acoB pabOTHI.
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Bapuant 18
[lerb TOCTOSITHHOTO TOKa COACPKUT PE3UCTOPHI, COCTUHEHHBIE cMemanHo. Cxema Ienu ¢ yKa3aHHueM

PE3UCTOPOB MpHUBEICHA HA PUCYHKE. BCIoMy MHIEKC TOKA WM HANPSDKEHUS COBMAIACT C HHIEKCOM
pe3ucTopa, Mo KOTOPOMY MPOXOIUT TOK HIIH Ha KOTOPOM JCHCTBYET 3TO HAMPSIKEHUE.

Hano: U =60B; R1=120M; R,=40M; R3=100M; R4=150M; Rs=3Om.
Omnpeaenurs o01Iee COMMPOTUBICHHUE TENHU Rosy; TOKH BO BCEX AIIEMEHTAX; HAMPSDKCHUS HA KaXKIOM
AJIEMEHTE ; MOIIHOCTD, MOTPEOIIEMYIO BCeH LIenbio P 1 pacxos AIeKTprYecKoi SHeprun 1enbio 3a 10
9acoB pabOTEHI.
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Bapuanrt 19
[lenb MOCTOSTHHOTO TOKA COMEPXKUT PE3UCTOPHI, COEAMHEHHBIE cMeaHHO. CXeMa LeNH ¢ YKa3aHHuEM
PE3UCTOPOB MPUBEACHA HA pUCYHKE. BCIoMy MHEKC TOKa WIIM HAPSKEHUS COBIAZAET ¢ MHAEKCOM
pe3ucropa, o KOTOpOMY ITPOXOJUT TOK WJIM Ha KOTOPOM JEHUCTBYET ATO HAIPSIKEHHUE.
Hano: U; =100 B; R1=40M; R;,=100m; R3=30m; Rs4=150M; Rs=100Om.
Omnpeaenurs ob11Iee COMPOTUBICHUE MU Rosy; TOKH BO BCEX AIIEMEHTAX; HAMPSDKEHUS HA KaXKIOM

AJIEMEHTE ; MOILHOCTb, IOTPEOIIIEMYIO BCell 1Ienbio P 1 pacxos 3eKTpudecKol 3Hepruu Lemnsko 3a 10
4acoB paboTBhI.
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[lens MMOCTOSTHHOTO TOKA COICPIKHUT PE3UCTOPHI, COSAMHEHHBIE cMemanHo. Cxema Ienu ¢ YKa3aHueM
PE3UCTOPOB MPUBEACHA HA pUCYHKE. BCIOMy MHIEKC TOKA WIIM HAMPSHKEHUS COBIAAET C MHACKCOM
pe3ucTopa, Mo KOTOPOMY IPOXOJIUT TOK HIJIH Ha KOTOPOM JCHCTBYET 3TO HampspkeHue. Hampumep, gepes
pesuctop Rz mpoxoaut Tok I3, 1 Ha HeM neiicTByeT HampsbkeHue Us .

HMano: U;=50B; R1=40M; R, =100M; R3=150m; R4=2 Om; Rs=1 Owm.
Onpenenurts o01Iee COMPOTUBICHHUE IIENH Rogy; TOKH BO BCEX AIIEMEHTAX; HAMPSHKCHUS Ha KaXKIOM

SIIEMEHTE ; MOIIHOCTb, MOTPeONIIeMyI0 BCell enbio P 1 pacxos aneKTpudecKoit dHepru 1emnsio 3a 10
4acoB pabOTHI.
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Bapuanr 21

[lenb MOCTOSTHHOTO TOKA COAEPXKUT PE3UCTOPHI, COEAMHEHHBIE CMeIaHHO. CXeMa LIeTH ¢ YKa3aHUEM
PE3UCTOPOB MPUBEICHA HAa PUCYHKE. BCIOMY MHIEKC TOKA WIIM HAMIPSKEHUST COBIAZACT C MHIEKCOM
pe3ucTopa, o KOTOPOMY MPOXOJIUT TOK HIIM HAa KOTOPOM JACHCTBYET 3TO HampsikeHue. Hanpumep, yepes
pesuctop Rz mpoxonut Tok I3 , 1 Ha HEM nmelicTByeT Hanpspkenue Us .

HMano: U, =48B; Ri1=60M; R;=40M; R3=120M; R4=30M; Rs=6OMm.
Omnpeaenurs 001Iee COMMPOTUBICHHUE IENMHU Rogy; TOKH BO BCEX AJIEMEHTAX; HAMPSHKCHUS HA KaXKIOM
AJIEMEHTE ; MOITHOCTH, TOTPEOJIIEMYIO BCEH 1Ienblo P 1 pacxo aekTpuuecKkoi sHepruu 1emnbko 3a 10
9acoB paOOTEHI.
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Bapuaunr 22

Llerb MOCTOSIHHOTO TOKA COAEPKUT PEZUCTOPHI, COEIMHEHHbIE CMEIaHHO. CXeMa LIETH C YKa3aHUEM
PE3UCTOPOB IPUBEACHA HA PUCYHKE. BCIOAY MHIIEKC TOKA WM HAIPSKEHUS COBIIAJAET C UHACKCOM
pe3ucTopa, o KOTOPOMy MNPOXOAUT TOK HJIM HAa KOTOPOM AEHCTBYET 3TO HanpsbkeHue. Hanpumep, yepes
pesuctop Rz mpoxoaut Tok I3 , u Ha HeM AeicTByeT HanpsbkeHne Us .

Hano: Us =120 B; R1=40m; R2=30m; R3=60m; R4=150M; Rs=100m.
Omnpeaenurs ob11Iee COMPOTUBICHUE MU Rosy; TOKH BO BCEX dIIEMEHTAX; HAMPSDKEHUS HA KaXKIOM
AJIEMEHTE ; MOILHOCTb, IOTPEOIIIEMYIO BCell 1enbio P 1 pacxos 3eKTpudecKol 3Hepruu Lemnsko 3a 10
4acoB paboTBhI.
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Bapuanr 23

[lenb MOCTOSTHHOTO TOKA COAEPKUT PE3UCTOPHI, COEIMHEHHBIE CMEIIaHHO. CXeMa LIeTH C YKa3aHUEM
PE3UCTOPOB MPUBEJICHA HA PUCYHKE. BCIOY MHIIEKC TOKA WJIM HAIPSIKEHUSI COBIAJIAET C MHIEKCOM
pe3ucropa, o KOTOpOMY IPOXOAUT TOK HMJIM Ha KOTOPOM JAEHCTBYET 3TO HanpspkeHue. Hanpumep, uepes
pesuctop Rz nmpoxoaut Tok I3 , u Ha HeM neiicTByeT HampsbkeHue Us .

HMano: U3 =60 B; R1=40m; R,=120M; R3=40M; R4=100M; Rs5=150Mm.
Omnpeaenurs ob1Iee CONMPOTUBICHUE 1IENMHU Rosy; TOKH BO BCEX AIIEMEHTAX; HAMPSHKEHUS HA KaXKIOM
AJIEMEHTE ; MOITHOCTH, TOTPEOJIIEMYIO BCEH 1Ienblo P 1 pacxos anekTpudeckoi sHepruu 1emnbko 3a 10
4acoB paboTBhI.
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Bapuaunr 24

[lerb TOCTOSITHHOTO TOKa COACPKHUT PE3UCTOPHI, COCTUHEHHBIC cMemanHo. Cxema [enu ¢ yKa3aHueM
PE3UCTOPOB MPHUBEACHA HA pUCYHKE. BCIOMY MHICKC TOKA MIIM HAIPSDHKEHUS COBIIAACT ¢ MHICKCOM
pe3ucTopa, Mo KOTOPOMY IMPOXOIUT TOK HIJIH Ha KOTOPOM JCHCTBYET 3TO HANPsHKEHUE.

Hano: U;=12B; Ri1=40M ;R,=20M; R3=30mM; R4=100M; R5=100Mm.
Omnpeaenurs o01Iee COMMPOTUBICHHUE TENHU Rosy; TOKH BO BCEX AIIEMEHTAX; HAMPSDKCHUS HA KaXKIOM
9JIEMEHTE ; MOIIHOCTD, MOTPEOISIEeMYIO BCel IenbIo P ¥ pacxoy 3JeKTpUYECKOM SHEPTUH Henbio 3a 10
9acoB pabOTEHI.
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Bapuanr 25

[lenb MOCTOSIHHOT'O TOKA COAEPKUT PE3IUCTOPHI, COSAMHEHHbIE CMelaHHO. Cxema IIenu ¢ yKa3aHueM
PE3UCTOPOB NPUBECHA HA PUCYHKE. BCIOMY MHIEKC TOKA WIJIH HANIPSDKEHUS COBITAJIACT C MHICKCOM
pE3UCTOpa, M0 KOTOPOMY ITPOXOIMT TOK HIIM Ha KOTOPOM JICHCTBYET 3TO HAIPSKCHUE.

Hdano: Us =12B; R1=30m; R,=60M; R3 =60M; R4=30M; Rs=60M; Rs=40Om.
Omnpeaenurs ob11Iee CONMPOTUBICHUE HENMHU Rosy; TOKH BO BCEX AIIEMEHTAX; HAMPSDKEHUS HA KaXKIOM

AJIEMEHTE ; MOILHOCTb, IOTPEOIIIEMYI0 BCell 1enbio P 1 pacxos 3eKTpudecKol 3Hepruu Lemnsko 3a 10
4acoB paboThI.




Bapuanr 26
JlaHa 1enb MOCTOSHHOTO TOKA, TJE PE3UCTOPBI COETUHEHBI CMEIIAHHO:
Uag=80B; R1=60m; R,=100M; R3=100mM; Rs=150m; Rs5=4Om.
HaiiTu: o61mmee conpotuBieHue 1enu Rysy; TOKH BO BCEX AJIEMEHTAaX; HAMPSDKEHUS HA KAXKIOM
3JIEMEHTE; aKTUBHYIO MOITHOCTD 1ienu P ; pacxon sneprun W 3a 10 yacoB paOoThI CXEMBI.
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Bapuant 27
JlaHa 1enb MOCTOSIHHOTO TOKA, IJI€ PE3UCTOPbI COETUHEHBI CMEIIAHHO:
Uag=150B; R1=20M ;R,=100M; R3 =150M; R4 =30M; R5=60mMm.
HajiTn: o61ee conporusienue nemnu Rogy; TOKH BO BCEX JIEMEHTAX; HANPSDKEHUS HA KaXKIIOM
AJIEMEHTE; aKTUBHYIO MOIIHOCTh 1enu P ; pacxon sneprun W 3a 10 yacoB paboOTbI CXEMBI.
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Bapuant 28
JlaHa 1enb MOCTOSHHOTO TOKA, IZE PE3UCTOPBI COEINHEHBI CMEIAHHO!
Uag=150 B; Ri=4 Om; R =12 Om; R3=14 Om; R4=10 Om; Rs=2 Om.
HajiTu: o61ee conporusienue nenu Rosy; TOKH BO BCEX JIEMEHTAX; HANPSDKEHUS HA KayKIIOM
3JIEMEHTE; aKTUBHYIO MOITHOCTD 1ienu P ; pacxon sneprun W 3a 10 yacoB paboThI CXEMBI.
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Bapuant 29
JlaHa 1enb MOCTOSHHOTO TOKA, TJE PE3UCTOPBI COEIUHEHBI CMEIIAHHO:
Ui=30B; Ri=40M ; R;=150M; R3=60M; Rs=100M; R5=150m.
HaiiTu: o61mmee conpotuBieHue 1enu Rysy; TOKH BO BCEX AJIEMEHTAaX; HAMPSDKEHUS HA KAXKIOM
JJIEMEHTE; aKTUBHYIO MOITHOCTD 1ienu P ; pacxon sneprun W 3a 10 yacoB paOoThI CXEMBI.
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Bapuaunt 30
JlaHa 1enb MOCTOSHHOTO TOKA, TJE PE3UCTOPHI COSIUHEHBI CMEIIAHHO:
Us=5B; Ri=20M ; R, =120M; R3 =100M; Ry =50M; Rs =100m.
HaiiTu: o6mmee conporuBneHue nenu Rygy; TOKH BO BCEX AJIEMEHTAX; HAMPSHKEHUS HA KaXKIOM
3JIEMEHTE; aKTUBHYIO MOITHOCTD 1tenu P ; pacxon sneprun W 3a 10 yacoB paOOTHI CXEMBI.
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R




KonTpoabnas pabora Ne2

Bapuanrt Ne 1
Hepaszsemenénnas yenv nepemenHo2o moxka umeem ciedyroujue OaHHbvle:

AxTuBHOe comnpoTuBieHue R =8 Owm; EmkoctHOE conpotusiienne Xc; =6 Om
NunyktuBHoe compotuBiienne X 1= 15 Owm; EmkoctHOe comnpotuiieHne Xc; =3 Ow;

PeakTuBHy0 €MKOCTHYIO MOIIHOCTh Qco= 54 Bap.

||X01 R X1 X,
o | —— Y Yy \——{
Il
U
O
s oannou yenu onpedenumo :
- [lonmnoe comportusnenne uenu Z; - Tok mporekaronuii mo uenu | ;- AKTUBHYIO MOIIHOCTH
P; - PeaktuBnyto momuocts Q ; - I[lomnyro momHocts S; - Koadduuuent
MOIIIHOCTH COS @ ; - B macmrabe mocTpouTh BEKTOPHYIO JUArpammy .

Bapuant Ne 2
Hepa%emméHHaﬂ yenb nepemMerHoco moxka umeem Cﬂe()yiou;ue oannvie:

AxTtuBHOe comnpoTuBieHue R =6 Ow; EmMkocTHOE conpotusienne Xci =5 Owm;
EmkoctHoe compotuBienue Xcp =3 Om; Hampsbkenue Ha compoTuBieHuu Xcz @ U =9 B

XC 1 R X02

—

s oannou yenu onpedenums :

- [Tonnoe compotuBnenue nenu Z; - Tok mporekaromuit mo nenu |; - AKTUBHYIO MOIIHOCTb
P; - PeaktuBHyro momuOCcTh Q ; - Hampsikenwe cetm U; - Kosddumment
MOIIIHOCTU COS @ ; - Ilomuyro momHOCTH, S ; - B MacmTabe moCTpOUTh BEKTOPHYIO

arpaMmy .



Bapuant Ne 3
Hepassemenénnasn yenv nepemenno2o moxka umeem cieoyioujue OaHHblE:

AxTuBHOE comnpotuBieHne R =12 Owm; EmkoctHOE conporuBieHue Xci = 10 Ow;
EmkoctHoe comporuBienne Xcx =6 Om; Hanpsokenue cetn U =20 B
XCl R XC2
[ — [
i — Il
U
O

s oannou yenu onpedenums :

- [lonHoe comportuBnenue nenu Z; - Tok nporekaromuil mo uenu |; - AKTUBHYIO MOIIHOCTb
P; - PeaktuBHyro MomHOcTh Q; - Hampspkenust Ha Bcex compotuBienusx : Ua,
Ucy, Ucy;

- [lomayro MomHOCTH S - Koaddumment momrHOCTH COS O |

- B macmrratde INOCTPOUTH BCKTOPHYIO AUArpamMmy .

Bapuant Ne 4
Hepaszeemenénnas yenv nepemenno2o moka umeem cieoyioujue OaHmbvle:

AxtuBHOe comnpotuBienne R =3 Ow; EmxoctHoe conporusienne Xci = 6 OM;
NunyktuBHoe conpotuieHne X = 10 Om; EmxoctHOoe conmpoTtuBienne Xcz =8 OwM;
PeakTuBHYI0 MHIYKTHBHYIO MomHOCTH Q=40 BAp.

IIXM R X1 X 5
e,
| L]
U
O
s oannou yenu onpedenums :
- [lonHoe comportuBnenue nenu Z; - Tok mpoTekarouwii mo menu |; - AKTUBHYIO MOIIHOCTb
P; - PeaktuBHyro MomrHOcTh Q ; - [lomHyto momHuocTh S ; - KoadduumeHnt

MOIIIHOCTH COS @ ;
- B macmrabe moCTpOUTh BEKTOPHYIO JHArpamMmy .

Bapuant Ne §
Hepassemenénnasa yenv nepemenno2o moka umeem cieoyroujue OaHHble:

AxtuBHOe compoTuBieHue R =8 Om; WaaykruBHOEe compotuBieHne X1 = 15 OwM;
NunyktuBHOE conpoTuBieHue X2 =6 Owm; EmkoctHOE conpotusiieHue Xc = 15 Owm;
Hanpsoxenue Ha conporuBienun R: Ua=48 B

Xu X2 Xc R
O_fYYY\_fYYY\_l |
|
U
o
Il oannou yenu onpedenums :
- [lomnoe comportuBnenue nenu Z; - Tok mporekaronui mo 1enu | ; - AKTUBHYIO MOIIHOCTH
P; - PeaktuBayto momtHOCTh Q ; - Ilomryto momHOCTh S; - KoaddummenT mouHOCTH COS

¢; -B macmrabe moCTpOUTH BEKTOPHYIO IUarpammy .



Bapuant Ne 6
Hepaszeemenénnas yenv nepemeHno2o moxka umeem ciedyloujue OauHwle:

AxtuBHOe comnpoTuBieHue R =6 Ow; NunyktuBHoe compotuiieHue X i =3 Ow;
NunyktuBHoe compotuBieHue X2 =5 OMm; Hanpsbkenue Ha conportuBiienun X2 U = 15B

X1 R X2
oO—L Y Y Y L 1 Y Y Y
U
@,

s oannou yenu onpedenums

- [lonmnoe comportusnenue uenu Z; - Tok mporekaroumit no uenu |; - Hampsokenue B cetn U
- AxrtuBHyro MomiHOCTh P ; - [Tomayro MommHOCTh S; - KoaddumueHnr MomHoCTH COS O ;

- PeaktuBHyto momHocTh Q; - B macmrTabe mOCTpOUTH BEKTOPHYIO JHArPaMMY .

Bapuant Ne 7
Hepazeemenéunas yenv nepemennoco moka umeem ciedyroujue OaHHbvle:
AxkTtuBHOe comnpoTuBicHHe R =8 Ow; EmkocTtHOE conpotuBiieHne Xci =3 Owm;
EmkoctHoe conpotuBienue Xcz =1 Owm; WNunykruBaoe comportusieHne X = 10 Owm;

Hampsokenne : Uy = 32 B

Xec:1 R X X,

s oannou yenu onpedenums

- [lonnoe compotusnenue nenu Z; - Tok mporekatomuii nmo uenu |; - Hampsikenue B cetn U
- AxrtuBHyro MomiHOCTh P ; - Ilomnyro MomHuocts S; - KoaddumueHr MomHocTH coS @ ;

- PeaktuBHyto momrHocTh Q; - B macmtabe mocTpouTh BEKTOPHYIO AHArpaMMYy .



Pexomenayemasi mureparypa

1. EBnokxumoB @.E. Teopernueckue OCHOBBI 3ieKkTpoTexHUkH: YueOHuk / @.E. EBnokumoB. — M.:
N3natensckuii neHtp «Akagemusi», 2017. — 560c.

2. Janwmno, M.A. OOmas 3JeKTpOTEXHHWKA C OCHOBaMHU DJICKTPOHUKH: ydeOHoe mocobue / U.A.
Hanumnos, I1.M. BanoB — M.: Beicmras mikona, 2017. — 752¢

3. Hanunos, U.A. JIumakTudeckuii MaTepual 1o oOIIel JIEKTpPOTEeXHUKe: ydeOHoe mocooue / U.A.
Hanunos, I1.M. UBanos — M.: Beicmias mkosna, 2015. —319¢
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— M.: DOPYM-UH®PA-M, 2014. — 316¢

5. HBanoB W.U. Dnekrporexnuka: OCHOBHBIC MOJOXKEHUS, IPUMEPHI U 3a/1a4d: yuyeOHoe mocodue /
N.N. UBanos, A.®. Jlykun, I'.1. ConosseB — CII16.: MU3naTenscTBo «Jlansy, 2014. — 192c.

3aaHus HA IPOMEKYTOYHYIO ATTECTAILHIO
1. VYkaku oMH NPaBHJIbHBIIH 0TBeT (3aganus 1-23).
1. B pe3ynpTaTe M3MEHEHHsS! CONPOTUBJIEHUS HArpy3Kd TOK B Lenu yBeaunuwics. Kak 3To Biuser Ha
HaIpsHKEHUE HA 3KUMaXx enu’?

a) uanpspkenue U pacrer;
R b) wmanpsokenue U ymeHbIiaercs;
E CT) H/ ! C) Hanpspkenue U ocTaeTcsi HEH3MEHHBIM.
RB1

2. Kakoil u3 npoBoJI0OB OJJMHAKOBOTO AMAMETpa U JAJIMHBI CUJIbHEE HarpeBaeTcs - MEAHBIN WU CTaJIbHOM
- IIPY OJJHOM U TOM K€ TOKE?

a) MeIHBIN;

b) crampHOM;

C) o00a MpoBOaa HarpeBArOTCS OJMHAKOBO.

3. InuHy 1 AuamMeTp MpOBOJAHMKA YBEIUYWIN B 2 pa3a. Kak H3MEHUTCS CONPOTUBIIEHHE TIPOBOTHHUKA?
a) He U3MCHHTCS;
b) ymeHbMTCS B 2 pasa;
C) yBenuuutcs B 2 pasa.

4. Vxaxure Gopmyiy Juist onpeaeneHus 3akoHa Kupxroda ans yzna.
a) I= v
R
b) TIxR=XE
c) XI1=0
d) Q=I*xRxt

5. Enununuei nu3MepeHus BETUYMHbBI TOKA SIBISETCS:
a) Bebep;
b) BoubT;
C) Awmrmep;
d) Cumenc.

6. Uepes kaXkablil U3 YETBIPEX OJUHAKOBBIX PE3UCTOPOB, COEMHEHHBIX MOCIEA0BATENBLHO IPOXOAUT TOK
B 1 A. Ompenenure 00U TOK B LIETH.

a) 2,00 A;

b) 0,25 A;



c) 1,00 A;
d) 4,00 A.

7. KakuM OKHO OBITH CONTPOTHBIIEHHE BOJITMETPA, YTOOBI OH HE BIIMSII HAa PEXKHUM padOThI Lenu?

o 1000

d) CONpPOTHBIICHUE BOJBTMETPA PABHO HYJIIO;

b) comporuBieHHE BOIBTMETPA MHOTO OOJIBILIE COMTPOTUBIICHNUS ydacTKa ab;

C) CONpPOTHBJICHUE BOJbTMETPA MPUOIU3UTEIBHO PABHO CONPOTUBIICHHS ydacTka ab;
d) compoTHBIIEHHE BOJIBTMETPA MHOIO MEHBIIIE COMPOTUBIICHHUS ydacTKa ab.

8. Kakumu npu3HaKamMu XapaKTepU3yeTcs TBEPAbIA JUANIEKTPUK B COCTOSIHUH ITPOOOSI.
a) Hanu4ueM CBOOOJHBIX HOHOB;
b) HammumeM cBOOOIHBIX AIICKTPOHOB,
C) HaiIu4ueM CBOOOHBIX HOHOB M AJICKTPOHOB.

9. Bynet 11 npoXoIuTh B LIETH MOCTOSIHHBIN TOK, €CJId BMeCTO ucTOYHUKA DJ[C BKIIIOUUTH 3apsSKEHHBII
KOHJIEHCATOP?

a) He Oyjer;

b) Oyner, HO HemOIITO;

C) Oyner.

10. Kak u3MeHHTCs HampshkeHHE Ha ydacTke AB, ecnu mapaaienbHO €My BKIIOYHTH €IIe OJHO
conpotusienue (U= const)?

)
=

a) He U3MEHUTCS,
b) ysemuuurcs;
C) yMECHBIIUTCS.

18]

[=Y
-

B

11. Kak u3menurcs HAIMPAKCHUEC Ha MapaJlJICIbBHOM PAa3BCTBJIICHUH, TOAKIIFOUCHHOM K UCTOYHHUKY C RBT
OTJIMYHBIM OT HYJIA €CJIU Y CIIO BETBEH yBeJ'II/I'-II/ITI)?

- a) He U3MEHUTCS,

E R1|R2] R3 b) yBemmumrcs;

Cl [] [] C) yMEHBIIUTCS.
ReT

12. Kak uzmensites Toku I3 u Ip, ecnu conporusnenne R3 ymenbmures?

a) yBenMuarcs;

R1|R2| R3 b) ymenbpmarcs;

E
C) OCTaHyTCS HEU3MCHHBIMH.
® A

RBT




13. KakoBo cooTHomieHue Mexay Hanpsbkenusmu Ug u Uy B cepeiuHe U B KOHLIE JTUHUU?

I

& a) U1 = U2
I I b) Ui<U;
U & [] &) U U
0
Rl x Ri

14. Ilpu KakoM HaNpsHKEHUH BBIFOJIHEE MepeiaBaTh YHEPTUIO B JIMHUK MIPHU 3aJaHHOW MOIIIHOCTH:
d) TpU MOBBIIICHHOM;
b) npu noHmwKEeHHOM;
C) Oe3pas3InyHo.

15. Kakoii U3 MpoBOJIOB OJMHAKOBOM JJIMHBI W3 OJHOTO M TOTO YK€ Marepuaia, HO pa3HoOro JuaMeTpa,
CHJIbHEE HAaIPEBAETCsI IIPU OHOM U TOM K€ TOKE

a) 00a MpoBO/Ia HArPEIOTCs OMHAKOBO;

b) cunbHee HarpeeTcs MPOBO C OOJBIIUM TUAMETPOM;

C) CHIIbHEE HAarpeeTcs MPOBOJI C MEHBIIUM JHAMETPOM.

16. KakuM JOIKHO OBITH COOTHOIIEHHE MEXIY TEMIIEPATypOil IUIABICHUS IIaBKOM BCTaBKU
NPEOXPAHKUTENS trpEy; M TEMIIEPATYPOH IUIABIEHHUS IIPOBOIOB trpoR

a) topep>toros

b) trpen<trros

C) tupex = toros

17. Kakoii 13 TOKOB B cXxeMe JINHEIHbIH, KakoH - (ha3HbIH?

a) o00a Toka JHHEHHbIC

b) o6a Toka (haszHbIe

C) Tok Iy -muHelHbI#, TOK I -ha3HbIit
d) Ttox Ij - dhasusbIit, Tok I, —THHEHHBIIH

80
£ o—

18. Ykaxure 3Ha4€HHE OTHOCHUTEIBHOM MarHUTHOM NMPOHMIIAEMOCTH, KOTOPOE B MPHUHIMIIE HE MOXKET
CYyILIECTBOBATD.

a) 100

b) 0,9999

c) 0,2

d) 1,001

19. Kak nu3menurcs Tok notpedutesns B Ry mpu KOpOTKOM 3aMbIKaHUM B IMHUU?

& —
a) PpEe3KO yBETHUUTCS
d ) g b) He uzmeHHTCS
: # C) CTaHET PaBHBIM HYIIIO
) d) ymenbpmuTCs
O— : )y

20. Kakue 3apspl NEpEMENIAIOTCS B METAIUIE B IIPOLIECCE DIIEKTPOCTATUUECKOW HHAYKIIUU?




a) TIOJIOKHUTEIBHBIC HOHBI
b) snexrponsbI
C) M DJIEKTPOHBI K HOHBI

21. Kakum JOKHO OBITH COMPOTUBIICHUE aMIIEPMETPa, YTOObI OH HE BIIUSI HA PEXKUM pabOThI Lenu?

a) -Ra>>Ri1+ R
b) -Ra=R1+ R,
c) +Ra<< Ri1+R;

22. Jlas Kakoi IeaM B OJEKTPUYECKHX MallMHAX  SKOpb (POTOp) HAOWpPAlOT U3 JIMCTOB
ANEKTPOTEXHUYECKOMN cTan?

a) I YMEHBIICHHS BUXPEBBIX TOKOB;

b) s Tpedbyemoro npoduaHpoBaHUs BO3AYIIHOTO 3a30Pa;

C) IS yBEJTHMUYEHHS MarHUTHOTO COTMPOTHBIICHUS T€HEepaTopa

23. Kak W3MEHHTCS KOJMYECTBO TEIUIOTHI, BBIICISAIOMICHCS B HArpeBaTelibHOM MPHOOpE, MpH
YXYALIEHHMH KOHTAKTa B IITENCELHOM po3eTke?

a) He U3MCHHTCS

b) yBenmuuutcs

C) YMEHBIIUTCS

2. BcraBb npaBWJIbHBINA 0TBET BMECTO MHOTOTOYM (3aganus 24 - 30):

24. KomnyecTtBO QJICKTPUYCCTBA, MPOXOIAICIO0 4Y€pe3 IMONCPEHYHOC CCUCHHE IMPOBOAHMKA 3a CAUHUIY
BPEMCHH HA3LIBACTCA. ..

25. Ilpu BKJIFOYUEHUH OOMOTOK reHepaTopa TPeyroJbHUKOM Hayaslo MepBoi OOMOTKU COEAMHSETCS C. ..
26. Marepuaiibl, KOTOpble HEBO3MOKHO HAMarHUTUTh Ha3bIBAIOTCH. ..

27. UtoObl HampsHKEHHOCTh MAarHUTHOTO TIOJISA, CO3/1aBa@MOr0 OECKOHEYHO JTMHHBIM MPOBOJHUKOM C
TOKOM 2A, OblJIa HOCTOSHHOM, TOYKA B MAarHUTHOM ITI0JIC JIOJKHA JIBUTaThCA ...

28. Ecnu TOKH B MPOBOJHHUKAX MPOXOJISAT B OJTHOM HAIPABJICHUH, TO IPOBOJIHUKH ...
29. YyeT pacxo/ia 371eKTPUIECKON YPHEPTUU BEYT C MTOMOIIBIO. . .

30. 9HeKTpI/I‘leCKI/Ie MalllMHEbI, npe06pa3y}omne MCXAaHHUYCCKYID OHEPIrU0 B  IDJICKTPHUUYCCKYHO
Ha3bIBAIOT. ..

3. YcranoBu coorBercTBue (3aganus 31 - 33):
31. Kakoe U3 npuBeIeHHBIX YPaBHEHUN HE COOTBETCTBYET PUCYHKY?

z
], &2 Iy a) litl=lgtly
—_— *—D b) Ii+la-13-1,=0
C) Is+ls - 1q - |2:O
‘!'-"4 d) i+l + 13+1,=0
A Rl B 32. Kakoe W3 TPUBEICHHBIX YPaBHEHUH COOTBETCTBYET
g - > |j;"1 | PUCYHKY?
1

L]




U
b. Il - —
Ry
U
C. I1 = mzmy
R3+ Ry

33. YcraHOBJICGHHE COOTBETCTBUE MEXKIAY U300paxeHneM deMeHnTa(A) u ero HaumeHoBanueM (b)

A B

5 a) Koupmencarop
—“— 6) Peoctar

3 B) Pesucrop
4} r) Hcrounux snexTpideckol SHEprHH

* -

4.PacueT mapaMeTpoOB YIEKTPHUIECKOH U MATHUTHOM 1emnu.

34. 3a 1 yac npu MOCTOSIHHOM TOKe ObLT nepeneceH 3apsia B 180 K. Onpenenure cuity Toka B LIETH.

35. UsBectHo compotuBienue npoBoaHuka npu t = 20°C pasHo 4.2 OM, ero mmmnHa 10 M 1 TuUIOIAABL
2
nonepevHoro cedeHus: Imm”. OnpenenanTs yaeabHOEe COMPOTUBICHUE MaTepralia MPOBOIHUKA.

36. HaiiTu SKBHUBaJIEHTHOE COMPOTHUBIIEHHE TAHHOTO pa3BeTBieHHs, ecinR; =4 Om; Ry =2 Om; Rz =
30m

37. CumMmeTpu4Has Harpyska coenHeHa 3Be3n10i. Jluneitnoe Hanpspkenue 380 B. Omnpenenuts dasHoe
HapsDKEHUE

38. Kakoe KOJIMYEeCTBO TEIUIOTHI BBIIEISAETCA B MPOBOAHHMKE, MMerleM conporusieHne 10 Om, B
TedeHue 60 cexyHn npu Toke 2 A?

39. K o6mortke katymiku, umeromeit 100 Butkos, npuioxkeno Hanpspkenue 200 B. Kakosa
HaMarHWYMBAIOLIAs CUJIA KaTyLIKH, €Cli ee conpotusieHue 20 Om

40. ConpoTHUBIIEHHE OJTHOTO MPOBO/IA IBYXITPOBOJHOM JIMHUU MOCTOAHHOTO ToKa 0,05 Om. Yepes
Harpy3ky teuer Tok 10 A. PaccuuTtaTh noTepro HanpsHKEHUS

41. Hanpspxkenue Ha motpebutene 115 B. Iloreps HanpspkeHus B mpoBoaax cocTtarisieT 15 B.
OHpelleJII/ITB HAITPAKCHUEC HAa HCTOYHUKEC SHCPIUH.

42. OnpenenuTh 4acTOTy TOKa FeHepaTopa, €CJIM 4acToTa BpalleHus sikops reaeparopa n = 3000
00/MUH; YUCIIO TTap MOJIOCOB T'eHepaTopa p = 2.



1 3aganue (Bompochi1-23)

ITAaJIOH OTBETOB

Bormpoc 1 2 3 4 5 6 7 8 9 10 11
OtBer b b b C C C b b b C C
Bomnpoc 12 13 14 15 16 17 18 19 20 21 22 23

Ortser b C a C b C C a b C a |¢c
23aanne (Bonpocbi24-30)
Bompoc 24 25 26 27 28 29 30
¢ HapauiebHO
OTBET | TOKOM | KOHIIOM | JHaMarHETUKH MPUTSATHBAIOTCS | CUETYHKA | TEHEPATOP
N POBOIHUKY
TpeThe
33aganue (Bonpocni31-33)
Bomnpoc 31 32 33
OtBet d a 1-6 2-a 3-B 4-r
43ananue (Bonpocki34-42)
Bormpoc 34 35 36 37 38 39 40 41 42
OtBer 0.05 0.42 0.92 220 2400 1000 1 130 100
BJIAHK OTBETOB
dPHUO
1 3aganue (Bompocwi1-23)
Bompoc 1 2 3 4 5 6 7 8 9 10 11
OtBeT
Bompoc 12 13 14 15 16 17 18 19 20 21 22 23
OTtser
23aanne (Bonpocbi24-30)
Bomnpoc 24 25 26 27 28 29 30
OtBer
33aganue (Bonpocni31-33)
Bompoc 31 32 33
OtBer
43ananue (Bonpocbi34-42)
Bormpoc 34 35 36 37 38 39 40 41 42

OtBeT




5. 2. 1. Baganus ajs pyoe:KHOro KOHTPOJISI 0 TeMaM M CUUILTHHbI

Bapuanr 1

UemMy paBHO BpeMsl TPOXOKACHUS TOKA CHIION 5 A TI0 IPOBOJHUKY, €CITH MTPH HAMTPSDKESHUW HA €r0 KOHIIAX
120 B B npoBOJTHUKE BBIJIEISICTCS KOJIMYECTBO TEILIOTHI, paBHOe 540 kJx?
Komnara ocBemaercst 4eThIpbMs OJIMHAKOBBIMH TTApaJIeIhbHO BKIIFOYEHHBIMY JIaMITIOUKaMu. Pacxon anekTpo-
3Hepruu 3a yac paBeH Q. Kakum OyneT pacxo1 3JIeKTPOIHEPTHH B Yac, €CIIM YHUCIIO ITUX JIAMIIOYCK YMEHbB-
UIUTH BABOE?
Kak uaMeHnTCS cUila TOKa, MPOTEKAIOIIETO MO MPOBOIHUKY, €CIIH HAMPSIKCHUE MEXK/Ty KOHIIAMH MPOBOTHUKA
Y TUTOINAJh €TO CEUYCHUS YBEIUYUTH B 2 paza?

1) He m3mMennTcs  2) yMeHbIIUTCS B 4 paza  3) yBemHUMTCS B 2 pasza

4) yBennuutces B 4 pasa
Cuia Toka B IpOBOAHUKE TTOCTOsiHHA U paBHA 0,5 4. 3a xakoe Bpems 3apsia 60 Ki npoiier no npoBOAHUKY?
Y4acTok 1eny COCTOUT U3 ABYX MOCJEAOBATEIIBHO COCTUHEHHBIX IIMIIMHAPUICCKUX MTPOBOJIHUKOB, CONPOTHB-
JICHHE TIEPBOr0 U3 KOTOPBIX paBHO R, a Broporo — 2R. Kak uaMeHHUTCsI 00111ee CONPOTURIICHNE 3TOTO y4acTKa,
€CJIM YACTbHOE COMPOTHUBIICHHUE U TIOIIAIb MOMEPEYHOTO CEUSHHUS TIEPBOTO MPOBOIHNUKA YMEHBIITUTD BABOE?

Ha pucyHKe TOKa3aHa cXeMa ydacTKa dJIeKTpiueckoii nemu. ITo yyactky 4B Teuét noctosHBE Tok I =2 A,

Kaxoe HanpsKeHHe TTOKa3bIBAET HIeaTbHBIH BOJIBTMETD, eciu conpoTusienune I = 1 Om?
R Ry
1 —

ConpoTHBIIeHHE Ka)KJOTO PE3UCTOPA B LIENH Ha pucyHKe paBHO 100 Om. UeMy paBHO HampsKEHHE Ha pe3H-
cTope R, mpu moAKIIOuYeHNH y9acTKa K MCTOYHHUKY MOCTOSIHHOTO HanpsikeHus 12 B BeiBogamu A u B?

Ha yuactke nenu, n300pakeHHOM Ha PUCYHKE, COMPOTHBIICHHE KX I0TO U3 PE3UCTOPOB paBHO R.

K

quy PaBHO OJHOC COIMMPOTUBJIICHUC YyYaCTKa NP 3aMKHYTOM KJIFOYC K

9. Ha pucyHke mpecTaBiieHa dJeKTpUYECKas 11eMb. AMIEPMETD U BOJIBTMETP CUMTANUTE MAcaTbHBIMU. BONbT-

MCTDP IMOKA3bIBACT HAIIPSAKCHUC 2 B. KaKYIO CHUJIY TOKA IMOKAa3bIBACT aMIICPMETP

0-8 OM‘ 4 Oae 6 Clae

]
(2) —
N

10. Cuna Toka B mpoBoAHUKE ITOcTOsiHHA U paBHa 0,5 A. Hanpspokenue Ha ydactke nenu 10 B. Kakoso
COIMPOTHBIICHUE yJacTKa IeTH ?



Bapuant 2
B snextpoHarpeBatesie ¢ HEU3MEHHBIM COITPOTUBIIEHUEM CIIUPAJINA, YEPE3 KOTOPBIM T€YET MOCTOSHHBIN TOK, 32
BpeMA t BBIICIACTCA KOJIMYCCTBO TCIIJIOTHIL Q Ecan CUIIy TOKa U BpEMs t YBCJIUYUTH BABOC, TO UCMY 6y,I[CT paBHO
KOJIMYECTBO TCIIJIOTHI, BBIACINBIICCCA B HarpeBaTene?

DNEKTPO3HEPTUsl, TOTPeOIsieMast YETHIPbMS OJIMHAKOBBIMHU TIOCJICIOBATEILHO BKIIFOUEHHBIMY JIAMIIOYKAMHU 34 Yac,
paBna Q. Kakum OyneT morpebiieHre IIEKTPOIHEPTHH 32 Yac, €CIIU U YHCIIO MOCIEI0BATENILHO BKIFOUEHHBIX JIaM-
MOYEK, U MOABOAUMOE K HUM HANPsDKEHHUE YBEIUYUTH BIBOEC?

Ecnu 1 nnmuHy MEIHOTO MPOBO/A, M HAMPSDKEHHE MEXKIY €ro KOHLAMH YBEJIWYHUTh B 2 pa3a, TO CHJia TOKa, MpoTe-
KaroIlero Mo NpoBOY,
1) He m3MeHHUTCA 2) YMEHBIIUTCS B 2 paza 3) yBenmmuutcsa B 2 paza  4) yBenuautcs B 4 pasza
4. Cwuna ToKa B IPOBOJHUKE MocTossHHA U paBHa 0,5 4. Kako# 3apsa npoinér mo npoBoaHuky 3a 20 MUHYT?
5. YyacTok menu COCTOUT U3 ABYX IOCIEI0BATEIFHO COEANHEHHBIX IMIMHAPHYECKUX IPOBOAHUKOB, COIPO-
TUBJICHHE TIEPBOTO M3 KOTOPHIX paBHO R, a BTOporo — 2R. Kak u3menurcs o01riee COmpoTHBICHUE ITOTO
y4acTKa, €Clii | JJIMHY, U II0MIab TONEPEYHOT0 CeUYEHUsI IEPBOTO MPOBOJHUKA YMEHBIIUTH B 2 pa3za?

r r
6. 3 Ha pucyHke mokaszaHa cxema y4acTka

anextpudeckoit nenu. ITo yyactky 4B Teuét nocrosuubli Tok / = 6 A, Kakoe HanpshkeHue MOKa3bIBaeT
W/IeaTbHEIH BOJTBTMET], ecli conpotupierne 7 = | Om?

7. Kak U3MEHUTCS CONPOTHBIICHUE YYacTKa Lenu AB, n300paKeHHOTO Ha PUCYHKE, eciiu Kiro4u K pa3o-
MKHYTb?

A

G ' |
| B

B

ConpoTHBIIeHHE KaXI0T0 pe3ucTopa paBHo 4 Om.

8. YuyacTok memm COCTOUT M3 TPEX MOCIEA0BATEILHO COEIMHEHHBIX PE3UCTOPOB, COMPOTHUBIICHUS! KOTOPBIX
pasHsl I, 2r u 3r ConpoTHBIIeHHE Y9acTKa YMEHBITUTCS B 1,5 pa3a, ecim yopaTh U3 HEro
1) mepBbIii pe3ucTop  2) BTOPO# pe3ucTop  3) TpeTHii pe3uctop 4) mepBblid 1 BTOPOH pe3UCTOPHI

9. Ha pucyHke npejctaBieHa 3JIeKTpHUYECKas 1erb. BonbTMeTp mokassiBaeT Hanpsbkerue 2 B. Cunras am-
MIEPMETP U BOJIBTMETP UACATbHBIMU, ONPEACIUTE OKA3aHUS aMIIEPMETPA.

{ ¥V }=—
]

5 |l

10. Cuna Toka B IpOBOAHMKE MTOCTOSIHHA U paBHa 5 A. Hanpsixenne Ha ydactke nenu 10 B. Kakoso co-
IPOTHUBJICHUE Y4acTKa LenH ?



Bapuant 3
Pesuctop 1 ¢ anekTpuaeckumM conpotuBiieHreM 3 OM B pe3ucTOp 2 C JMEKTPUICCKAM COMPOTURICHHEM 6 OM
BKJTFOUEHBI TIOCJICIOBATEIHLHO B IIEMb MIOCTOSHHOTO TOKa. YeMy paBHO OTHOIICHUE KOJUYECTBA TEILIOTHI, BHIJIC-
JISTFOIIETOCST Ha pe3ucTope 1, K KOJIMYECTBY TEIIOTHI, BELICISIONIEMYCs Ha pe3rcTope 2 3a OJJMHAKOBOE BpeMs?

KoMHara ocBeIaeTcst 4eThIpbMsi OIMHAKOBBIMHU TTaPAJLISIbHO BKIFOUCHHBIMHE JIAMITOUYKaMU. Pacxo1 351eKTpo-
sHepruu 3a 4ac paseH Q. Kakum JOKHO OBITh YHCITIO MapayiebHO BKITFOUEHHBIX JIAMITOYEK, YTOOBI pacXo/q
3JIEKTPO3HEPruu B yac ObLI paBeH 2Q?

Ecam Tpu pesncropa 3MeKTpHUSCKIME COIPOTUBICHUAMHI 3 OM, 6 OM 1 9 OM BKITIOYEHBI TTApaJIJICIIBHO B IIETIH
MOCTOSTHHOT'O TOKA, TO KOJMYECTBA TEILIOTHI, BBIJCIISIONIUECS Ha 3TUX PE3UCTOpPaX 3a OJIMHAKOBOE BpEMSsi, OTHO-
CATCS KaK

1)1:2:3 2)3:6:9 3)6:3:2 4)1:4:9

4.

Bpewms mporekanus Toka B IPOBOJHHUKE YBEIHMUYMWIN B 2 pasa. [Ipu 3ToM BeTMYMHA MPOMIEALIET0 IO IPOBOAHUKY
3apsia TOXKE yBeNIUUMIachk B 2 paza. Kak u3MeHunacey cuiia Toka B IpOBOJHUKE?

YyacTok LCIM COCTOUT U3 ABYX IMOCJICA0OBATCILHO COCI[I/IHéHHbIX MUWINHAPUYICCKUX ITPOBOAHHUKOB, COIIPOTUBJIIC-
HHUE TIEpBOTO M3 KOTOPHIX paBHO 4R, a BToporo — 2R. Kak m3menutcs oOlee COnMpoTUBICHHE 3TOTO y4acTKa,
€CJIK YACJIBbHOC COIMPOTHUBIICHUEC IICPBOr0 IIPOBOJHMUKA BABOC YMCHBIINTDL, a €T0 JJIMHY BABOC YBGJII/I‘II/ITI)?

1) yMeHbIINTCS BIBOE 2) HEe U3MEHHUTCA 3) yBeTU4HTCS BIBOE 4) yMEHBIIUTCS BYETBEPO

6.

B pacnopsbkeHur yueHuKa UMEIOTCs 3 pe3uctopa conpotusicHusMu 2 OMm, 3 Om u 6 Om. [IpoOys coeauHsTh
9TH PE3UCTOPHI PA3NMUIHBIMHU CIIOCO0AMU, YICHUK MOXKET TOIYYUTh YIaCTKH LEMH, MUHUMAIBHOE H MaKCHMah-
HOE COIPOTHUBIICHUE KOTOPHIX PaBHEI

1)20OmMu 6 Om 2)20mu 7,2 Om 3)20mu 9 Om 4)10mu 1l Om

7.

Ha yuactke nemnu, n3o6paxxeHHOM Ha pUCYHKE, COIIPOTHBIIEHUE KAXKIOTO U3 PE3UCTOPOB paBHO R.

=)

UeMy paBHO ITOJTHOE COMPOTHUBIICHHE yYacTKa MPU 3aMKHYTOM Kitoue K ?

8.

9.

Paccuwnraiite 061]_[66 COIMIPOTUBJICHUC SHGKTqueCKOﬁ I e1iu, Hpe}lCTaBJ’IGHHOﬁ Ha PUCYHKE.
1 Cina

Ha pucynke npejicraBiena anekTpudeckas Henb. AMIEPMETpP U BOJIBTMETP CUNTaiTe naeaabHpIMU. BoasTMeTp
nmokasbiBaeT HanpspkeHue 12 B. Kakyto cuiry Toka mokas3pIBaeT aMHepMeTp?

—v »

10. Cua Toka B IpoBOAHHUKE TTOCTOsTHHA 1 paBHa 0,5 A. Hampspkenue Ha yaactke nenu 20 B. KakoBo compoTuBieHne
yJacTKa 1emnd ?



ITAJIOH OTBETOB

YyeOHast TUCUUIUIMHA/MEKIUCIUTUTMHAPHBIA Kypc
11.01.01 «MOHTaXXHHUK PaIHOIICKTPOHHOMU armapaTypbl 1 MpuOOpPOB»
10 CIIeLIMAIbHOCTH/ HpO(l)CCCI/II/I (6azoBast win yriryOieHHas OJArOTOBKa (JUIsl CIIEIUAIbHOCTH))

Bapuanr 1 Bapuanr 2 Bapuanr 3
Ne BApUAHT Ne Bompoca BapUaHT Ne Bompoca BapuaHT
BOIIPO
OTBETa OTBeTa OTBeTa
ca
1. 900 ¢ = 15 Mun 1. VYBen. B 8 pa3 1. 1/2
2. VY MEHBIIUTCS B/IBOC 2. VBen. BABOC 2. 8
3. 4) YBenuu. B 4 paza 3. He 3. 3
4, 120 ¢ 4, 600 Kn 4, He n3menurcs
5. He u3MeHUTCS 5. He uzmenurcs 5. He uzmenurcs
6. 7B 6. 3B 6. 4)10mull Om
7. 6B 7. 6 Om 7. 05R
8. 0 Om 8. 2) BTOPOM 8. 3 Om
9. 0,5 A 9 0,2 A 9 0 A (KJTFOY PAa3OMKHYT)
10. 20 OMm 10. 2 Om 10. 40 Om
Tembl s KC3:
HazBanwne Tembl (pasnena) yueOHON TUCIUTUIMHBI, MEXIUCIUTUTMHAPHOTO Kypca Howmep Bonpoca
DNIEeKTPUYECKOEe TI0JIe 1-2
DNEKTPUUYECKHUE IIENH NNOCTOSHHOTO TOKa 3-4
DNEKTPOMAarHeTu3M 5-6
DNEKTPUYECKUE U3MEPEHUS 7-8
OpnHodaszHble 3JIEKTPUUECKHE MEPEMEHHOr0 TOKa 9
TpéxdazHble 3EKTpUUYECKUE LIENH EPEMEHHOr0 TOKa. 10
Kpurepun ouenku:

Hazpanue Temsl (pa3zzena) yaeOHOM JUCIUIUIMHBI, MEXIUCHUIUIMHAPHOTO Kypca Konngectso
IIpaBUNBHBII OTBET 1
HenpaBuiibHbIil OTBET 0
MaxkcumManbHOe KOIUYECTBO OaIoB 10

IlepeBoa 0a/1510B B OLIEHKY:

VY ienbHbIi BEC TPABUIIBHO
BBITIOJIHEHHBIX 3aJlaHUH B
o01mieM oObeMe BapuaHTa

KonnyecTBO npaBUIILHO
BBIITOJIHEHHBIX 3aJJaHUI

OneHka

10-9 91-100% «5» - «OTIIMYHOY
8 81-90% «4» - «XOpOIIO»
7 71-80-mipaBUIIBLHBIX OTBETOB «3» - «yZAOBJIETBOPUTEIHHO
6 70% u meHee «2» - «HEYIOBJIETBOPUTEIBHO»




5. 2.2 JlabopaTopHble padoThI

JlaGopaTopHnasi padora Ne 1
HaumenoBanue padorpl: «/3ydeHue CoeJMHEHUI PE3UCTOPOB U MPOBEpKa 3aKkOHOB OMa 1
Kupxroday.

Heasb: [IpoBepka ONbITHBIM MyTeM (QOpPMYJ, Ha OCHOBAaHHMH KOTOPBIX BBIMOIHSIOTCS PAaCUETh
ANEKTPUYECKUX LENed MPU Pa3IUYHbIX COEJUHEHMSIX PE3HCTOPOB.

IIpuoGperaembie ymeHnusi, 3HaHus U komnerenuun: ¥ 1-3; 31-4; OK1-9; IIK 2.1, 3.2

Ooecneuenne 3ansatTue: 1. Amnepmerp (0-0,5)A - 4mr. 2. Bonst™erp (0-250)B - 1.
3. JlamnoBsIit peocTat - 1koMIuiekT. 4. KoHCIEKT JeKIMid.

HpOIIOJI)KI/ITe.]IBHOCTb 3aHATHSA: 2 yaca.

TexHuka 0e30MacHOCTH HA padouemM MecTe

1. [TpoBoauTh paboTy Ha CTEH]IE pa3peliaeTcs rpymIe CTyIeHTOB He MeHee ABYX uenoBek. PaboTa Ha
CTEHJIE OJIHOTO CTYJCHTA Pa3peliaeTcs B MOPSAKE UCKIFOYCHUS U TOJIBKO B IPUCYTCTBUU
IpernoiaBaTess Wik JabopaHTa.

2. Ilepen cOopkoii cxeMbl Ha padOYEeM MECTE CTYICHTHI 00s3aHbI YOSUTHCS, YTO CTCH]T
71a00paTOPHOI YCTAaHOBKHU OTKJIFOUEH OT CETH DJICKTPOIUTAHHMS.

3. COopKy cXeMbl pa3pemaeTcss IpOU3BOIUTH TOJIBKO UCIIPABHBIMU U30JIMPOBAHHBIMU MPOBOJIAMHU C
HAKOHEYHHUKAMH.

4. ITonkmro4aTh cXeMy K 3JIEKTPOCETH pa3pelaeTcs TOIbKO ¢ pa3perieH s pernoiaBaTens Win
nabopaHTa.

5. Ilepen NOOKITIOYEHUEM CXEMBI K AJIEKTPOCETH CTYIEHTHI JOJKHBI 0053aT€IbHO YOEIUTHCS, UTO
HUKTO HE IMPHUKACAETCS K TOKOBEYIIHM YaCTsM YCTAHOBKHU.

6. B cmydae HE0OXOIMMOCTH KaKUX-JTMOO MEPEKIIIOUSHUN UM OTKITIOYEHUHN JIEMEHTOB
AKCIIEPUMEHTAIBHON YCTaHOBKH, HAXOIAIICHCS TI0]] HANIPSDKEHHEM, YCTAaHOBKA JIOJDKHA OBITh
OTKJIFOYEHA OT CETH.

7. BkiroueHue U OTKIIIOYEHHE CTEHAA OT AJIEKTPOCETH JOJKHO MPOU3BOIUTHCS OJTHUM U TEM XKe
aunoM. B ciydae HeHOpManbHOM paboThl YCTaHOBKH MITH YTPO3€ MOPaXKEHHS SJIEKTPUIECKUM TOKOM
KOT0-1100 13 paboTaoUIMX, OTKIIOUYEHHE CTEHa OT CEeTH JOJDKHO OBITh MPOU3BEICHO HEMEJIEHHO
JTFOOBIM U3 YYACTHUKOB Pa0OThL. O CIIydHBIIEMCS JJOKHO OBITH JIOJIOKEHO PYKOBOAMTENIO paboT Wi
KOMY-JIN00 U3 epcoHaina jaboparopun. [IoBTopHOE BKITIOYCHHE YCTAHOBKHA MOXKET OBITh JTOMYIIEHO
TOJILKO PYKOBOJUTENEM paboT MOCTe ee MPOBEPKU M YCTPAHEHHUST HEHCITPABHOCTEH.

8. [Ipu BpeMEeHHOM MpEeKpaIeHnH padoT Ha Ta0OPATOPHOM CTEHE OH JOJDKEH OBITh OTKIIFOUEH OT
CeTH.

IosicHenusi k padore

U

ConpoTuBienue J1000ro ydyactka LEMU OIpeneisercs mo 3akoHy Oma: R=—

o 00wy
O6miee CONPOTHBICHHE BCeil Lemy ompenensercs mo popmyre: R,




12.1 Tlpu mocneaoBaTeIbHOM COCAMHEHHE PE3UCTOPOB PACUETHOE CONPOTHBIICHUE BCEH IIETH
OIpeseIAoT 110 hopMyIIe: R06 =R, +R, + R3

O6mee Hanpsxenue onpexensior o dopuyne: U,z =U; +U, +U;

PacueTHbie 3HAaYECHUS IO JaHHBIM OIIbITa JOJDKHBI COBIIaJaThb, HeOOoIbIINe pas3inuusa MOoryt OBITh
BCJICOCTBUC HOFpCH.IHOCTGﬁ IIpu U3MCPCHUAX.

12.2 Tlpu mapajuienbHOM COEIMHEHHE PE3UCTOPOB MPOBEPSETCS CIPABEATIMBOCTh MEPBOTO 3aKOHA

Kupxroda: |05:|1+|2+|3
Jns ompeneneHuss oOLIEro CONMPOTHBICHUS JBYX M TPEX, HMapajuleNbHO BKIIOYEHHBIX PE3HCTOPOB
CYIIECTBYIOT YacTHbIE (HOPMYJIBI:

_RCR, R RRR
"2 R, +R, *2* R -R,+R,-R,+R, R,

OKBHBaJICHTHOE COIIPOTUBJICHHUE MOKHO TAKIKE€ OIIPCACIIUTD I10 3dKOHY Owma:

m
K8
I

PacueTHbIC 3HAYCHHS IO JaHHBIM OIIbITa AOJDKHBI COBITIAJaTh, HeOOJIbIIINE pasiiniuusa MOryT
OBITh BCJICOCTBUC HOFp@H.IHOCTCﬁ IIpu HU3MCPCHUAX.

12.3 Ilpu cMeIIaHHOM COCTMHEHHH PE3UCTOPOB PACUCTHBIC 3HAUYCHHUSI COMPOTHUBIICHHI
ormpenensercss mo Gopmysam:

Re Ry R R
=2 38 =R, +R
2,3 R2 N R3 1,2,3 1 2,3

ITopsinok BbINOJHEHHS PA0OTHI

1.4.2. Cobpats Ha crenne cxemy Ne 1 . IToxkmounts Bonst™erp PV 3 nnurueiMu nposogamu ¢
(19 29 (15 2
knemm ‘O0m.” u “~250 B”’. Co6pannyro cxemy npeacTaBuTh Uil IPOBEPKHU IPEMNOIABATENIO .
1.4.3. Tlomats murtanme Ha crenn tymGnepamu “CeTp” m “S25” (“ABC”).
Bxmounts Tym61epa “S17;“S6 ; “S11” . 3anucars xapangamom B Tabmuiy Ne 1 nmokazanus
amnepmerpa PA1 u Bonstmerpa PV3 | moaxmouas ero (sonstmerp) moouepénno k knemmam AC

U K KOKI0M JJaMIiouke . ( 3aTeM nepes NpoBEACHUEM Pacu€TOB 3aMEPEHHBIE BEIMYMHBI: 110 TOKY U
HaNpsHKEHUSM YMHOXHUTh Ha COOTBETCTBYIOIINE KO3(DPUIIMEHTHI , ¥ TTOCIIE 3TOTO PYUYKON BIMCATH B
TaOIHIy UCTHHHBIE BEJTHYHHBI.)

Boikmounts TymGepa “S17; “S6; “S117; “ S25” (“ABC”) . Pasobpars cxemy .

1.4.4. Cobparb Ha crenne cxemy Ne 2 . INoaxmrounts Bonst™erp PV 3 mmunmeivu nposogamu ¢
xkiemm ‘O0m.” u “~250 B”. Co6pannyio cxemy npeacTaBuTh Jlsl IPOBEPKU MPENOIABATEITIO.
1.4.5. Tlonate mutanme Ha cxemy TymOmepom 5257 (“ABC”).

Bxmounts TymOepa “S17; “S3”; “S5” . 3anmcars kapanmamom B Tabnuiy Ne 2

nokazanue BonbT™MeTpa PV 3 |, moxkmrouus ero x knemmam AC ; u mokasanus amnepmerpos PA1 ;

PA2 ; PA3 . (3arem nepen nposeaeHreM pacuéToB 3aMEpPEHHBIC BEIUUMHBI: TI0 TOKAM 1
HAIIPSUKEHHIO YMHOKHMTH Ha COOTBETCTBYIONIHE KOAP(MUIHMEHTHI , U MOCIIE 3TOTO PYYKOM BIHCATH B
TaONMIly HCTHHHBIE BEJIMYHMHbI.)

Boikmounts TymOepa “S177; “S3”; “S57; “ S25” (“ABC™) . PazoGparh cxeMmy .
1.4.6. Co6parsb Ha crenze cxemy Ne 3 . [oakmrounts BonstMerp PV 3 niunnbiMu npoBogamu ¢
knemm “O0m.” u “~250 B”. Cobpannyto cxeMy npeacTaBuTh Ajis IPOBEPKH MPEHOIABATENIO.



1.4.7. Tlomate muranue Ha cxeMy TymOGiepom ‘S25” (“ABC”).
Brumrounts TyMO1epa “S6”; “S117; “S14” . 3anucars kapangaioM nokasaHus OpuOOPOB B

tabmuiy Ne 3. ( 3aTeM mepej NpoBeIcHHEM PACUETOB 3aMePEHHbIE BEJUUMHEL: 110 TOKAM
HAINpPSHKCHUSM YMHOXHUTH HAa COOTBETCTBYIOIINE KOA(PPHUIIUEHTHI , U TOCIIE 3TOT0 PYYKOH BIHMCATH B
TaOIMIly HCTHHHBIE BEJTHYHHDI.)

1.4.8. Beixmouuts tym6nepa “S6”; “S11”; “S14”. O6ectounts creHm

tym6aepamu “‘CeThb” u ““ S25” (“ABC”) Pa3obpath cxeMy . [IpOBOJHUKH aKKYpaTHO CIIOKHTE.
IIpOKOHTPOIMPOBATh, YTO BCE TyMOJIEpa HAXOAATCSA B UCXOIHOM IMOJIOKEHHH.

Tabmumna Ne 1

Ne i/t Pesynbratel HaOMIOACHMIA Pesynbrarel pacyéron

[1(A) | Uac(B) | Ui(B) | U2(B) | Us(B) | R: | R2 Rs Ro6 | Roks | Uos

pUOOPEI

x0,01 x2,5

Ta6mmma Ne 2

Ne i/t Pesynbrarel HaGmroaeHuii PesynbraTel pacuéros

Uac(B) | 14(A) | 11(A) | 12(A) [1s(A) | Ri |R2 Rs Ro6 | Roks los

pUOOPEI
x2,5 x(0,05 x0,01
Ta6muma Ne 3
No Pesynbratel HaOmroaeHuii Pesynbrarel pacuéros
o II/11

Uace) | Uws) | Uzw) | Use) | lia) | l2a) | 13a) |R1 | R2 | R3 | Ro6 | Roxs | Uos | los

pubOpsI

x2,5 x(0,01

KonTpoJsbHbBIE BOPOCHI

1. Kak noBnusieT Ha BEIMYUHY OOILEro CONPOTUBICHHS BO BCEX CXEMaX YMEHbILICHUE BEITUYMHbI
pesucropa R1?

2. Kak moBiusieT Ha BEMYUHY OOIIETO COMPOTHBIICHHUS BO BCEX CXeMaX yBEJIHMUCHHE

BEJIMYMHEI pe3ucTopa R2?

TpeGoBanus k oruery

Bce pacueTs! BBINOIHUTE B COOTBETCTBUU € 3a7aHueM B cucteme CU. 3anonHuB Tabnuily, ciemnaiire
BBIBO/I IO pe3yJibTaTaM MPOBEICHHBIX OMBITOB. 3aMILIUTE BBIBOJ B TeTpaib. [loAroToBhTECH K YCTHOM
3aImuTe pador.

Cnucok pekoMeHayeMoil TuTepaTyphbl
1. DraexTpoTexHHKa C OCHOBAMH IJIEKTPOHHKHU: yueOHoe nocodue / A.K. CnaBunckuii, N.C.
Typesckuii. - M.: Ul ®OPYM: HUL] Uudpa-M, 2015.
2. DnextporexHuka: yueOHuk / [1.A. Byreipun. M.: U3narensckuii neHTp «Akagemusi», 2015 rox.
— 272 ctp.



JlabopaTtopHnasi paGora Ne 2
HaunmenoBanmue paﬁoTbI: «OHpeI[CJ'ICHI/Ie MOTCPU HAIIPAKCHUA U MOIIHOCTH B JIMHUAX
QJICKTponepeaa».

Heab: [IpoBepka BIUSHUS HArPY3KU HA BETMYUHY MOTEPU HAMIPSDKEHUS U MOILITHOCTHU B JIMHUSIX
anekTponepenad u onpenenenus KI1J[ nuunii nepenad. CpaBHEHUS MOJTYYEHHBIX PE3yJbTaTOB C
tpeboBanusmu ['OCT.

IIpunoOperaembie yMmeHus, 3HaHus U komnerenuuu: Y1 -3; 31-4; OK1-9; IIK 2.1, 3.2

Obecneuenne 3anaTue: 1. Amnepmerp (0-0,5)A - 4. 2. Boasr™merp (0-250)B - 1.
3. JlammoBsIii peoctat - 1komruiekT. 4. KOHCTIEKT JIEKIIUH.

HpOIIOJI)KI/ITe.]IBHOCTb 3aHATHSA: 2 yaca.

Texnuka 0e30macHOCTH HA paboueM MecTe

1. [TpoBoauTh pabOTy Ha CTEHJIE pa3pelIaeTcs IPYIIe CTYICHTOB HE MEHee IBYX uesoBek. Pabora Ha
CTEH/IC OJIHOTO CTYJICHTA Pa3peIIacTcs B MOPSAKE UCKIFOYCHHUS M TOJIBKO B IPUCYTCTBUU
mpernojaBaresis WK JadopaHTa.

2. Ilepen cOOpkoi cxeMbl HA paboYEM MECTE CTYIIEHTBI 00sI3aHbl YOS TUTHCS, YTO CTCH]T
71a00paTOPHOI YCTAHOBKHU OTKJIFOUEH OT CETH JICKTPOIUTAHHMS.

3. COOpKy CXeMBI pa3penraeTcsi IPOU3BOIUTH TOJIBKO UCITPABHBIMU U30JIMPOBAHHBIMU IPOBOJIAMHU C
HAKOHCYHHUKAMMU.

4. TToakTI09aTh CXeMY K DJIGKTPOCETH Pa3pemacTcsl TOIBKO ¢ Pa3pemieHus MPEro1aBaTensl Hilu
nabopaHTa.

5. Ilepen mOOKITIOYEHHEM CXEMBI K AJIEKTPOCETH CTYIEHTHI JOJKHBI 0053aTeIbHO YOCIUTHCS, YTO
HUKTO HE MPUKACAETCS K TOKOBEAYIINM YacCTsIM YCTAaHOBKHU.

6. B cimyyae He0OX0IMMOCTH KaKUX-THOO NMEPEKITOUEHUI U OTKIIIOUEHUI 2JIEMEHTOB
HKCMIEPUMEHTAILHON YCTaHOBKHU, HAXOSIIIEHCS IO HAPsHKEHUEM, YCTAaHOBKA TOJIKHA OBITh
OTKJIFOYEHA OT CETH.

7. BKiItoueHue ¥ OTKIIFOYCHHUE CTEH/IA OT JICKTPOCETH JIOJDKHO MTPOU3BOIUTHCS OJTHUM M TEM KE
auroM. B cirydae HeHopManbHOW paboThl YCTAHOBKU WIIH YTPO3€ MOPAKEHUS IIEKTPUICCKHUM TOKOM
KOTro-Tu00 U3 paboTaroNMX, OTKIIOUEHNE CTEH A OT CETH JOJIKHO OBITh IPOU3BEICHO HEMEIJIEHHO
JFOOBIM U3 YYACTHUKOB pa0bOoThI. O CIIYIMBIIEMCS JOJKHO OBITh JOJI0XKEHO PYKOBOJIUTEIIO padOT WITH
KoMY-J1100 U3 iepcoHana jabopatopuu. [IoBTOpHOE BKITIOYEHHE YCTAHOBKH MOXKET OBITH JOMYIIIEHO
TOJIEKO PYKOBOJMTEJIEM pabOT MOCTE €€ MPOBEPKU U YCTPAHEHUSI HEUCITPABHOCTEH.

8. IIpu BpeMeHHOM TpeKpalieHrH padoT Ha TaOOPATOPHOM CTEH/IE OH JOJHKEH OBITh OTKJIFOUEH OT
CETH.

IosicHenusi k padore
DneKTpuuecKas YHEPTUsi OT TeHepaTopa K MOTpeOUTEN0 epeaaeTcs mo TuHusAM nepegad. [pu
OOMBIION ATMHE TMHUY TIepeaay /AecITKH METPOB U OoJiee/ M3-3a HATMYHUS COMTPOTUBIICHUS TPOBOJIOB
MOTEPU HAMPSHKEHUSI MOTYT MPEBBICUTH JOIYCTUMbIE 3HaueHUsI. ONBITHBIM MyTEM MOTEPIO HANPSKEHUS
OTIPEEIISAIOT 0 MOKAa3aHUsIM JIBYX BOJIbTMETPOB, BKIIFOUEHHBIX B Hauajle U KOHLIE JIMHUU NIepeaay:
AU=U1-U,

Ha mpakTuke norepro HaNpsKeHUs B JIMHUAX MIepeaad ONpeIessoT paCYETHBIM ITyTEM 4epe3
3HA4YECHUS IIPOTEKAEMOT0 TOKA U COITPOTUBIICHUS IIPOBOOB JINHUH:



U =I-R R =21
7S
rae 2-{ — AaMHA IPSMOro U 00paTHOrO MPOBOJA JIMHUM
l — yﬂeHBHaﬂ HpOBOI[I/IMOCTB HpOBO,Z[HI/IKa
S — CCUCHUC HpOBOI[OB JIMHUN Hepe,Z[aII.

OTHOCI/ITGHBHYIO MOTCPIO HAIIPAKCHUA ONPCACIIAOT B IIPOLCHTAX!

U
A
U%=2"2.100
2
[Ipy n3MeHeHnn Harpy3Ku NPONOPLHOHATIBHO MEHSIETCS U IIOTEPS MOLTHOCTH, KOTOPYIO MOXKHO

OMPCAC/IMTD OIBITHBIM U PACUCTHLIM ITYTCM:

KoaddurnmenT mone3noro qeicTBUS JIMHUHN TIepeaad OnpeAeistoT mo Gopmynam:

P, 1" At p
_ 12 _ 2187 400
n P, wm 1] P, :

P1=U;| — MomHOCTb B Hauase JIUHUK Nepeaad

rIe
P2,=U;| — MomIHOCTH B KOHIIE JIMHUM TI€pEay.

[To 'OCT nonmycTtumas noteps HanpsHKEHUS HE JI0JKHA MPEBBIIATh JUIsl CBETOBBIX JMHUN 2%, a A
CHJIOBBIX JTMHUHI — 5%, cooTBeTcTBeHHO KIIJ| nmuuuii nepenau nomken 6bITh He HIDKE 98% 1 95%.

ITopsinok BbINOJIHEeHUs padOThI

1. 3anucarp B Tabauiry Nel TexHuueckrue XapakTepUCTUKH TPUOOPOB
Tabnuna Nel

Llena Kunacc
JIEJICHUS TOYHOCTH

Cucrema HomunansHas

No | HaumenoBanust mpubopoB
BEJIMYMHA

1 Awmnepmerp(0-0,1)A

2 Bonsrmerp(0~100)B

2. U3yuutsb u cobpaTh 3JIEKTPUUECKYIO 1IeTIb:

KoHel nueun

Hauvanc mamuum

HLS HL9 L10

o

89\ SIO\

_ obu. 0.1 A o,
Hauano amHuu KoHel, auHuMu



3. TlomyuuB paspemieHue mpernoaaBaTens, I[0JaTh NHUTaHHE Ha CcTeHX TymOiaepoMm «CeTb».
ITepexmouarens «110B—210B — 100B<«-0B» nepeectu B nonoxxeHue «100B«0B». [lepexntouarenu
JIATPa naxonsrcs Ha «0».

4. Bxutounte UCTOYHUK nuTaHus TymOnepom «Bri.AII». [Tonate HanpspkeHue B cxeMy nopsiaka 40-
50B (o cuneil mkaine). [lpy BBIKIIIOUEHHBIX AJIEKTPOJAMIIOUKAX ITPOBOAMTCSA PEXHUM XOJIOCTOrO X072
«XX». 3anucaTh mokazaHus MpuOOpPoB B TaduIry No2.

5. IlocnenoBarenbHO BKIOYAs 3JeKTpoiammnodykd oT 0 1o 5 3ammcaTh TMOKa3aHUs MPUOOPOB B
Tabmuiry Ne2.

6. O6ecrounth creHn tymoOnepamu «BrJIHMID» u «CeTb», BCe NEpPEKIIOUYATEIN IEPEBECTH B
UCXOJHBIE TIOJIOKEHUS, pa300paTh CXeMY U aKKypaTHO CIOXKHUTh MPOBOTHUKH.

7. CnenaTh HEOOXOAMMBIC PaCUEThl U PE3yJIbTATHI 3aMUCaTh B TAOIUITY No2.

8. Cnenarb BBIBOA: A0 KakKOrO 3HAYEHMs] TOKA HArpy3Kd JMHHUM 3JIEKTPOIIEpenad yIOBJIETBOPSIOT

tpedoBanusm 'OCTa?
Tabnuia No2
JlaHHBIC OIBITA
Bxirouaemas Pesynbprarel pacueToB JlaHHbIE IMHUA

Harpyska

U, U, I AU AUp AP APp AU% n L d Y S Ra
XX
1 mamnouka

2 JTaMIOYKH

3 TaMIIOYKH

4 maMIo4Ku

5 namriouex

9. Ilo manubM TabmauIbl Ne2 MOCTpOUTh rpaduKy 3aBUCUMOCTEN
n=f(1); U=f(l); AU=1(1)

UZ AU n A A

v
v
v

KonTpoJbHbBIe BOPOCHI

1. [ToueMy ¢ yBenuueHUEM JUTMHBI JIMHUU AJIEKTPOIIepeay He0OX0AMMO MOBBIIIATh pabouee

HanpspkeHue?
2. Kak onpenenuts cedyeHue NpoBOJOB 10 JOIYCTUMON NOTEPE HaNpPSKEHUS?




TpeOoBaHMsl K 0TYETY

Bce pacdeTs! BEIIOTHUTE B COOTBETCTBHH C 3a7aHueM B cucteme CH. 3amonHuB Tabnuity, caenanTe
BBIBO/I 10 Pe3yJIbTaTaM IPOBEJICHHBIX OMBITOB. 3alMIIUTE BBIBOJ B TeTPaab. [10IrOTOBLTECH K YCTHOM
3amuTe pador.

CnucoK peKOMeH1yeMO# JIUTepaTypbl

1. DrexTpoTexHHKa C OCHOBAaMH 3JIEKTpOHUKHU: yueOHoe nmocodue / A K. CnaBunckuii, U.C.
Typeckuii. - M.: 1] ®OPYM: HUL Undpa-M, 2015.

2. Dnextporexuuka: yueOonuk / [1.A. Byreipun. M.: U3narensckuii neHTp «Akagemus», 2015 rox.
— 272 ctp.



JlaGopaTopHnasi padora Ne 3
HaumenoBanue padorbli: «/3MepeHne 3IEKTPUYECKOrO0 COMPOTUBIICHUS PA3IMYHBIMH METOIAMM.

Hess: HayunTcst monb30BaThCs N3MEPHUTEIBHBIMEA TPUOOPAMHU U TIOIYYUTH IPAKTHUECKUE HABBIKH B
WU3MEPEHUH COIIPOTUBIICHUN, HAIIPSYKEHUN U TOKOB.

IIpuoGperaembie ymeHnusi, 3HaHus U komnerennun: ¥ 1-3; 31-5; OK1-9; IIK 2.1, 3.2

OGecneyenne 3ausaTusA: |, Amnepponsrommerp ( Tectp ) — 1 mt. 2. Iudpposoii MymsTUMETp — 1 1T,

3. Meraommetp — 1 mr. 4. KoHCIEKT ekuui.

IIpoxo/EKUTEILHOCTD 3aHATHSA: 2 Yaca.

TexHuka 0e30MacHOCTH HA padouemM MecTe

1. IlpoBoauTh paboTy Ha CTEHAE pa3pelIaeTcs IPyIIe CTYACHTOB HE MEHEee IByX 4enoBek. PaboTa Ha
CTEHJIE OJIHOTO CTYJCHTA Pa3peliaeTcs B MOPSAKE UCKIFOYCHUS U TOJIBKO B IPUCYTCTBUU
IpernoiaBaTess Wik JabopaHTa.

2. Ilepen cOopkoii cxemMbl Ha padOYeM MECTE CTYICHTHI 00s3aHbI YOSAUTHCS, YTO CTCH/T
71a00paTOPHOI YCTAaHOBKHU OTKJIFOUEH OT CETH DJICKTPOIUTAHHMS.

3. COopKy cXeMbl pa3peliaeTcsi IPOU3BOIUTH TOJIBKO UCIIPAaBHBIMU U30JIMPOBAHHBIMU MPOBOJIAMHU C
HAKOHEYHHUKAMH.

4. Ioaxro4aTh CXeMy K AJIEKTPOCETH Pa3pelaeTcsi TONIbKO ¢ Pa3pelieHus MPeno1aBaTes uiu
nabopaHTa.

5. Ilepen NOOKIIOYEHUEM CXEMBI K AJIEKTPOCETH CTYIEHTHI JOJLKHBI 0053aTe€IbHO YOSIUTHCS, YTO
HUKTO HE IMPHUKACAETCS K TOKOBEYIIHM YaCTsM YCTAHOBKHU.

6. B cmydae He0OXOIMMOCTH KaKUX-THOO MEPEKIFOUCHUN UITH OTKITIOYEHUHN JIEMEHTOB
AKCIIEPUMEHTAIBHON YCTaHOBKH, HAXOIAIICHCS TI0]] HANIPSDKEHHEM, YCTAaHOBKA JIOJDKHA OBITh
OTKJIFOYEHA OT CETH.

7. BkiroueHue U OTKIIIOYEHUE CTEH/A OT AJIEKTPOCETH JAOJKHO IPOU3BOIUTHCSA OJTHUM U TEM XKe
aurioM. B ciydyae HeHopManbHOU pabOThl YCTAHOBKU WIIH YTPO3€ MOPAKEHUS NEKTPUIECKIM TOKOM
KOT0-1100 13 paboTaroUIMX, OTKIIOUYEHHE CTEH/a OT CeTH JOJDKHO OBITh MPOU3BEICHO HEMEJIEHHO
JTFOOBIM U3 YYACTHUKOB paboThl. O CITydHBIIEMCS JOKHO OBITH TOJIOKEHO PYKOBOAMTEINIO padoT Wi
KOMY-JI00 U3 mepcoHaia jaboparopun. [IoBTOpHOE BKIIIOUEHHE YCTAHOBKH MOKET OBITH JIOMYIIEHO
TOJILKO PYKOBOJUTENEM paboT MOCTe ee MPOBEPKU M YCTPAHEHHUST HEHCITPABHOCTEH.

8. [Ipu BpeMeHHOM MpeKpameHnn padoT Ha JaO0OpaTOPHOM CTEHE OH JOJKEH OBITh OTKITIOUEH OT
CeTH.

IosicHenusi k padore
1. AwmnepBonbromMMmeTp. ( Dnekmpuueckas cxema Ol USMEPEHUs. CONPOMUBTEHUL
uzobpaxcena na pucynke Ne 1).
AmuepsonsTrommerp ( T€CTP ) siBisieTcss KOMOMHUPOBAHHBIM JIEKTPOU3MEPUTENBLHBIM TIPUOOPOM,

MNpEeaAHa3HAYCHHBIM IJI1 UBMCPCHUS CUJIBI U HAIIPSIKCHUA TTOCTOAHHOI'O TOKA, HAIIPSAKCHHUA IICPEMCHHOT'O
TOKa, CONMMPOTHUBJICHUA ITIOCTOAHHOMY TOKY.

JList onIpeieNnieHus CONPOTUBIIEHUs JTAHHbIN pUbOp BhICTymaeT B kKadectee OMMETpA, ciyxaniuii
JUISL HETIOCPEJCTBEHHON OLIEHKU BEJIMYMHBI conpoTuBieHus. [Tokazanue nmpubopa 3aBUCUT OT BETHUUHBI
NOABEAEHHOTO HAMPSKEHUS, I03TOMY B ITpUOOpE eCcTh 100aBOYHOE conporusienue R, npu

MIOMOIIM KOTOPOTO TIepe/l U3MEPEHHEM CTPEJIKY MPUOOpa yCTaHABIMBAIOT HAa HOJIb, IPU 3aMKHYTOH



kHomnke “K”. I[Toka3anue nmpubopa npu U3MEpEHHH 3aBUCUT TOJIBKO OT BETMUYNHBI U3MEPSEMOTO
COIIPOTHBIICHUSI, TPUYEM IIKajIa MpHOOpa MmosrydaeTcst 00OpaTHOW U HEPAaBHOMEPHOM.

kU
Ru + Ro + Rx

2. Hudposoit MyabTUMETP.

JIaHHBI UHCTPYMEHT SBJISIETCS IOPTATUBHBIM, C OaTapeHbIM MUTaHUEM LHU(POBHIM
MYJIBTUMETPOM C 3,5 — pa3psaHbIM HHAUKATOPOM Ul H3MEPEHUS TIOCTOSIHHOTO M IEPEMEHHOIO TOKOB,
COIPOTHUBIIEHUH, EMKOCTH KOHJIEHCATOPOB, TEMIIEPATYPbI U (UJIM) YaCTOTHI, IPOBEPKH JIHOJIOB,
TPAaH3UCTOPOB U MPO3BOHKH IieTiel. J[BOWHOM HHTErpaTop ¢ aBTOMAaTUYECKUM OOHYJICHUEM, MHIUKAIUEH
IOJIAPHOCTU Y MHIUKALMEH IIEPErPy3KH CO3/IaH C UCIIOJIb30BAHUEM KMOII -
texHonoruu. [lonHas 3amura ot neperpysku. [Ipudop siBisercs uneanbHBIM HHCTPYMEHTOM JUIS
UCIIOJIb30BaHMs B 1a00paToOpuH, NOJIEBBIX YCIOBUAX, HA IPOU3BOJICTBE U 10MA.

3. Meraommerp ( Drnexmpuueckas cxema uzobpasicena na pucynxe No 2).

MeraommeTp npeHa3HaueH AJi U3MEPEHUsI OOJIBIINX CONPOTUBICHUN, HAIpUMEp, CONPOTUBIICHUS
M30JSIIUK TIPOBOJIOB, Kabeleil, H30IsIui 0OMOTOK aBurareseil. [lokazaHue MeraoMMeTpa He 3aBUCHT OT
HAIPSDKEHHUS, @ 3aBHCHT OT COOTHOIICHHS TOKOB, IIPOTEKAIOIIHNX Yepe3 00¢ paMKH H3MEPUTEILHOTO

npuoopa.
| R
a=t( 1 )=r( B
2 A
[Tpu u3mMepeHrr BO3HUKAIOT MOTPEITHOCTH, KOTOPBIE ONPEACIISIOTCS 1Mo hopmye:

(R
Y =

rac, R;,OM — HOMHHAJIbHOC 3HAYCHUEC COITPOTUBIICHUA (HanucaHo HA camom pesucmope ),

Hom Ru3w) .100

Uusm

Rug,u_ HU3MCPCHHOC 3HAYCHUC COMMPOTUBJIICHUA OJHUM U3 HpI/I60p0B.

ST N

Cxembl ipuOOpOB

Rx

™

Ro R ’ Ru I1 Rx

Pucynok Ne 1 Pucynok Ne 2



ITopsinok BbINOJHEHHS PadOThI

[Topsimok paboOThI C amnepsoibmomMmempom .
IIpu pabome ¢ npubopom credyem cobrrodams ciredyrouue npasuid:
[lepekJrouareib poaa u3MepeHuii ( HAXOIUTCS MO LEHTPY JIMLEBOH MaHean npudopa ) NepeBOAUTh

U3 OJTHOTO IOJIOKCHUS B IPYroe TOJIBKO [PU OMKIIOYEeHHOM TIpHOOpe. Ilepen
U3MEPEHHUEM MIPOBEPUTH, YTOOBI CTpPEIIKa MPUOOpa HAXOIUIACh HA JIEBOM KpallHEel OTMETKE LIKAJIbIL.

B ciryuae HEOOXOMMOCTH YCTAHOBUTH CTPEJIKY Ha ATY OTMETKY C TIOMOLIbI0 KOPPEKTOopa,
PACIIONIOKEHHOTO Ha JINIIEBON CTOPOHE U3MEPHTENIsl B TIPABOM YIITY.

H3mepenus mpuOOpPoOM, KaKk OMMETPOM, CIICAYET IPOU3BOIUTH TOJIBKO B 00ECTOYCHHOM IICTTH.
Jlyist yBeTMUeHUS CpOKa CITY>KObI UCTOYHUKOB ITUTAHUS OMMETPA HE PEKOMEHIyeTCs JIePkKaTh
CBO6OI[HBI€ KOHIIBI ITPOBOJOB HpH6opa MOAKIIFOYCHHBIMHA K U3MCPACMOMY COIIPOTUBJIICHHIO, & TAK JKC

3aMKHYTBIMH M@Ky COOOiA.

A.1) U3MepeHue BeIMUMHBI CONPOTHUBJEHHMS IIOCT. TOKY NPH IIOMOLIM  aMHEPBOIbINOMMEMPA.
1. BcTaBuTh OJMH IPOBOAHMK B FHE310 « * », a npyroi B rHe3o « U, | —rx ». Haxare Ha KHOIIKY
KHOINIOYHOI0 NepeKJdaresisi, 0003HaueHHYIO 3HAKOM « X »;
2. TlepekJrouaresib poa u3MepsieMoil BeJIMUMHBI TIEpeBeCTH Ha mKkary “ Q X1x 10%100...” B
MOJIO)KEHUE B 3aBUCHMOCTH OT HOMUHAJa u3Mepsiemoro conporusienus ( K npumepy, npu msmepenun
conpoTuBIieHHs BenuunHON 120 Q ycTaHOBUTH B nosioxkeHue X 10 mo mikane Q) .

3. 3aMKHYTbh IPOBOJHUKU MEX1y cOOOH U, MOBOpaunBas pyuky “ Ycr.0 7, ycTaHOBUTB CTPEIKY

npubopa Ha HOJIb mno mikane u3mepeHus COnpoTUBIEHU ( BTOpasi CHU3Y ).

4. Uzmepumo 11006b1X mpu cCONpOmMuGieHus U NoKasanus 3anucams 6 maoauyy Ne 1.
5. Ilepen KaXkabpIM U3MEPEHHEM MTPOBEPHTE MPaBMWIbHOCTH ycTaHOBKKM HOJIA !
6. Onpedenumsv nocpewnocmu uzmepeHuil.

A.2) H3MepeHue nepeMeHHOr0 HANPSAKEHUs1 1P IOMOIIU  AMNePBOIbIMOMMEMPA .
1. BcTaBuTh OJMH MIPOBOJHMK B THE3/10 « * », a npyroii B rHe3no « U, | —rx ». Haxarb Ha KHOIIKY

KHOIIOYHOTI0 MepeKJ/JIouaresisi, 0003HaUEHHYIO « ~ ».

2. IlepexJiiouarenb poaa u3MepsieMoii BeJIMYUHBI TIEPEBECTH Ha KAy “ V “ B IOJI0XKEHNUE, B
3aBUCHUMOCTH OT BEJIMUYMHBI U3MEPSAEMOTro HanpspkeHus ( 1o BepxHemy mnpezeny ). [lo ykazanuto
IIperoiaBaTelis U3MEpPhTE HANPSKEHUE B OBITOBOM JIEKTPOPO3ETKE).

3. CBob6oaHbIE KOHIBI 000MX MMPOBOJIHUKOB MPUCOETUHUTD K LIEMH U3MEPSEMOT0 HaIPSHKEHUS;

4. CHATB MOKa3aHue mpudopa ¢ y4éToM BBICTABICHHOTO MEPEKIIIoUaTeIeM BEpXHero npeaesna
M3MEPSEMOTO HaPSKEHMSL.

5. Ionyuennwiii pezynomam 3anucame 8 maoauyy Ne 4.;

6. Ilo oxoHYaHMM N3MEPEHNS KHONMOYHBIN MePeK/JII0YaTe b [IEPEBECTH B HEUTPAIIBHOE TIOJI0KEHHUE.
[Iepekrouaresb poaa u3MepsieMoii BeJJMYUHBI [IEPEBECTH B BEPXHEE MOJIOKECHHE .

A.3) [Iposepka (“mpo3BOHKA’) AMOAOB IIPU ITOMOIIN AMHEPBOILMOMMEMPA.
[ToaroroBuTh NPUOOP AaHATIOTMYHO CXEME JJI U3MEPEHUS BEIMYMHBI COITPOTUBIICHUS MOCT. TOKY.
[TprcoenHUTH KOHIIBI IPOBOJHMKOB K BBIBO/IAM aHOJA M KaTO/1a IPOBEPSAEMOro IM0/Ia.
3aukcupoBarh BEJIMYMHY CONPOTUBIECHUS. [IOMEHATH KOHIIBI TPOBOJHUKOB HA BBIBOJIAX aHOAA U
Karoa. 3apUKCUPOBaTh BEIMYMHY COMPOTUBJICHUSA. ECiM 3TH BeNUYMHBI 3HAYUTEIBHO OTJIUYAIOTCS IPYT
oT Apyra, To 1uoj ucnpaseH. Heucnpasen, eciu : 1) ConpoTtuBiieHre B 000UX CIydasx paBHO HYIIO —
nuon “mpodut”’, 2) ConpoTuBiieHHe OECKOHEUHO — OOPBIB 1SN BHYTPH JIHOA.
Ilo pesynomamam nposepku 0uo0o0e 3anoinums maonuyy Ne 3.



[Topsimox pabotel C 1UdpoBEIM Mybmumempom M890D :
Ipu pabome ¢ npubopom credyem cobarodams ciedyioumue npasuid.
[IpoBepsTe 9-BONBTOBYIO Oarapero MyTéM BKIIOUCHHS IpruoOopa. Eciin Oarapest paspsokeHa Ha

JUCIUICE BO3HUKACT 3HAK | m  mm
- 4+

B sTOM ¢iiydae ecTb HEOOXOAUMOCTD 3aMEHHUTDH OaTapero .

3HaK PSIOM ¢ THE37[aMU IpUOopa Mpeaynpex1aeT O TOM, YTO BXOIHBIC TOKU M HATPSHKSHUS
HE JIOJKHBI [IPEBBIIIATH YKa3aHHBIX BEJIMUMH. DTO CAEIAHO Ul IPEIOTBPALLCHUSI IOBPEKICHUS CXEMBbI
npubopa.

[Tepen n3mepenuemM He0OXOAUMO MEPEKIIIOYATENb IPEIEIIOB YCTAHOBUTH HA TpeOyeMblil 1uana3oH
W3MEPEHUN.

Ecin npenen n3mMepsaeMoro Toka Mili HalpsDKEHUS 3apaHee HEU3BECTEH YCTaHOBUTE NIEPEKIIIOYaTeslb
IPEEIOB HA MAKCUMYM M 3aTeM MEPEKIIIoUaiiTe BHU3 [0 Mepe HEOOXOIUMOCTH.

[Tpu BO3HUKHOBEHNH Ha quctiee «1» (meperpyska) He0OX0IUMO EPEKITIOIUTHCS Ha BEPXHUM
Ipenes U3MEpPEHUN.

Bb.1) V3mepenne nmepeMeHHOro HampsiKeHMsl TUPPOBBIM  myasmumempoyr ME90D:
1. IMoaxmrounte uepmsiti poBoA K pazbeMy COM, a xpacHwiii k pazbemy V/Q.
2. YcTaHOBUTH MEPEKIIOYATENb MIPEIEOB B MOJNIOKEHHE V~ U MOACOEAMHHUTE KOHIIBI IIYTIOB K
U3MEPSEMOMY UCTOYHHUKY HaIPsHKEHUH.
3. Pesynbmamul uzmepenuii 3anucamos 6 mabnuyy Ne 4.

Bb.2) Usmepenue comporuBjieHuit 1mudppoBsiM  myaemumempom ME90D:

1. [Mopxnrounte uepmsiti TpoBOA K pazbemy COM, a kpachwiti k pazbemy V/Q.

2. YcranoBuTe niepekitodarens GyHKIUM Ha TpeOyeMblii Truarna3on (2 U MOACOSAMHUTE KOHIIBI
HIYIIOB K U3MepsieMomy conpotuiieHuto. (K npumepy, Ha pesucrope Hanucano 120 Q , 3Hauut
nepeKIoyarelb HE0OX0AUMO YCTaHOBHUTH B onokeHue 200 ).

3. Uzmepumbs npedicrue conpomueienus u nokazanus sanucames 6 maonuyy Ne 1.

4. Onpedenums nocpeutHocmu usmepeHull.

3ameyanue:

Ecnu BennunHa 13MepsieMOro COIpPOTUBIICHUS ITPEBBILIAET MAaKCUMaIbHOE 3HAYEHHUE Tuana3oHa, Ha
KOTOPOM IMPOU3BOIUTCS U3MEPEHUE, UHIUKATOP BBHICBETUT «1». BriGepure 60nb1Inii mpeaesn n3MepeHuii.
Jns conporusnennii 1 MOM u Bbllle BpeMsl yCTAHOBIICHHUS IOKA3aHUN COCTABIISET HECKOJIBKO CEKYH.
DTO HOPMAJIBLHO JIJIsl U3MEPEHHUS OOJIBIINX COMPOTHBIICHHA.

Korna nenb pa3oMkHyTa Ha uciiee OyeT HHAUIUPOBAThC «1».

B.3) IlpoBepka AMOAOB U 3ByKOBas NPO3BOHKA HHUQPPOBBIM  myremumempom ME90D:

1. Tlonkmiounte uepnvui npoBon K pazkeMy COM, a  kpacuwii  x pazbemy V/Q ( IlonspHocTh
KPacHOTO MPOBOA MIPU ATOM OyIET « +» ).

2. YcTaHOBHTE MEPEKIIoYaTelb AUana30H0B Ha peaes j) U TIOJICOETUHUTE IIIYTIbI K
pOBEPSAEMOMY JHOY, AUCIIEH MOKaXeT MpAMOe MaJeHNe HAPSDKEHUS Ha TUOJE.

3. TlomcoeamHMTE MIYIIHI K IBYM TOYKaM Hccieayemoi nenu. Ecmu conporuBienne Oymet
Menee 30 Om, 3ByYUT CUTHAJ.

Ilo pe3ynomamam nposepxu 0uo0oe zanornums maoiuyy Ne 3.



B) U3mepeHne compoTHBJIEHUS] U30JSIUM KaOENs MPU MOMOIIU  Me2aomMmempa.

1. CoeauHUTDH MPOBO/IA KIIEMM « 3€MJISI » U « JIMHUA » C )KHJIaMu Kabens (MM BbIBOAAMH Ha
mUToK KiaemM a3z “A”, “B”, “C”u “0” ) MeX1y KOTOPBIMH ITPOBEPSICTCS BETMYHHA COITPOTHBIICHUS
U30JIALINN.

2. Bpamas pykosiTKy prbopa mpuMepHO ¢O CKOpocThio 120 06/MuH, MPOU3BECTH OTCUET
conpotunenus. [llkana orcuéra onpenensieTcs MoI0KEHUEM TIEPEKITIOUATENs AUarna3zoHa u3MepseMoit
BEJIUYMHBI.

Pesynomamor usmepenuii 3anucame 6 mabauyy Ne 2.
3. JIy1s1 HU3KOBOJIBTHBIX CE€Tel COMPOTUBIICHUE U30JISIIIMK TIPoBOI0B U Kabenen mo 'OCTy gomxHO
ObITE He Hrke 0,5 meraOwm.
4. TTo pe3ynpraraM MpOBEPKU CONMPOTUBIICHUS 30K KaOess clienaTh BBIBOA U
000CHOBATh €ro : yHOBJIETBOpPsET I Kabeib TpedoBanusam [[OCTa ?

I') Onpenenenue Ha IITENCENbHOM pa3béMe Kabesss HOMEPOB BBIBOJOB (a3
1. Ogaum u3 npubOPOB omnpeAenuTe “IPO3BOHKON Kalelss Ha IUTENCEJIbHOM pazbéME HOMepa
BI)IBOHOB (ba3 “A” R “B” R CGC” " “0”.

2. Ilo pesynomamam pabomul 3anornums maoauyy Ne 5 .

Tabmuma Ne 1

Ne HudpoBoit MynbTUMETP Tectp
n/m Rrom Rusm Y Ruzm Y
1
2
3
TaGnuma Ne 2
ROA ROB ROC RAB RBC RCA

Mom Mowm Mowm Mom Mowm Mom




Ta0muma Ne 3

Mapka nuona

[udposoit MmynbTUMETP

Tectp

Pe3ynomamut nposepku :
- HCIIPaBeH
- HEWCIIPAaBEH : a) “npobut”
0) OOpBIB LIETIH BHYTPH U0/

Pe3ynomamaul nposepku :
- HCTIpaBeH
- HEHCIIPABEH : a) “npodut”
0) OOpBIB 11€TIM BHYTPH AMOA

1. quonm : [1247

2. Jluonbr
BBITIPSIMUTEIBHOTO
MOCTa aBTOMOOHIILHOM
reHepaToOpHOM

YCTAHOBKH :

1
2
3
4
5
6

Tabmumna Ne 4

[Tpubop N3mepenHoe nepeMeHHoe HanpsHKeHHe

Lugposoti mynomumemp

Tecmp

TabGmuma Ne 5

HaumenoBanue BeiBO10B pa3 u “0” Homepa KOHTaKTOB Ha HITENICEIbHOM Pa3bEéMe

olloli--1r s

KonTpoJbHbBIE BOPOCHI
1. ITpuniun paGoTel MprOOPOB MATHUTOIIEKTPHUECKON CHCTEMBI?
2. KakoBbl BHYTPEHHHE COIPOTHUBIICHUS aMIIEPMETPA U BOJIbTMETpaA?

TpeGoBanus k oTuery

Bce pacueTs! BBINOJIIHUTE B COOTBETCTBUU € 3aJaHueM B cucteme CHU. 3anomHuB Tabnully, caenanTe
BBIBOJI 10 pe3yJIbTaTaM MPOBEJCHHBIX OIBITOB. 3alMIINTE BBIBOA B TETPaab. [I0AroToBbTECH K YCTHOM
3aImuTe pador.

CnucoK peKOMeH1yeMO# JIUTepaTypbl

1. DIeKTpOTEeXHUKA C OCHOBAMHU AIEKTPOHUKH: yueOHoe mocooue / A.K. CnaBunckuit, .C. TypeBckui.

- M.: UJI ®OPYM: HULI NUndpa-M, 2015.

2. DnexrporexHuka: yueOHUK / [I.A. Byreipun. M.: U3marenbckuii nieHTp «Akagemus», 2015 rox. —
272 ctp.



JlaGopaTopHuasi padora Ne 4
HaumenoBanue padorbl: «/3MepeHne 3J€KTPUYECKOM SHEPTrUM UHAYKIMOHHBIM CUETUYUKOM.

Heab: HayuuThcs, ONBITHBIM YTEM OINPEAEIATh AeHCTBUTENbHYIO TOCTOSSHHYIO HHYKIIMOHHOTO
CUYETYHMKA U ero MOrPelIHOCTh u3MepeHusi. OnpenensaTh, FoJIeH JIM HHAYKIHOHHBIA CUETYHK K
JlaJIbHEHUIIEH SKCIUTyaTaluu.

IIpunoOperaembie ymeHus, 3HaHust U komnerenuun: Y 1 -3; 31-6; OK1-9; IIK 2.1, 3.2
OGecnevenne 3ausiTHe: |, PuayknuoHHbIH cyetunk- 1 mt. 2. Bonsrmerp (0~250)B - 1 mr.

3. Amnepmetp (0-0,5)A - 1 mt. 4. KoHcrekr sekuuii.

IIpoxo/EKUTEILHOCTD 3aHATHA: 2 Yaca.

TexHuka 0e30nMacHOCTH Ha paboyeM MecTe

1. [TpoBoauTh paboTy Ha CTEH/IE pa3pelIaeTcs TPYIIe CTYICHTOB HE MEHee IBYX uesoBek. Pabora Ha
CTCHJIC OJTHOTO CTY/ICHTA Pa3peIIacTcsl B MOPSIIKE HCKITFOUEHUS U TOIBKO B IPUCYTCTBUU
MpernoiaBaresis Uiy jgabopanra.

2. Ilepen cOopkoii cxeMbl Ha padOYEeM MECTE CTYICHTHI 00s3aHbI YOSUTHCS, YTO CTCH]T
71a00paTOPHOI YCTAaHOBKHU OTKIIFOUEH OT CETH AJIEKTPONUTAHHUS.

3. COopKy cxeMbl pa3peliaeTcsi IPOU3BOAUTH TOJIBKO UCIIPABHBIMU U30JIMPOBAHHBIMH MPOBOJIAMHU C
HAKOHEYHHUKAMH.

4. Toaxro4aTh CXeMy K AJIEKTPOCETH Pa3pelacTcsi TONbKO ¢ pa3pelieH s MpenoiaBaTes uiu
nabopasTa.

5. Ilepen MOAKITIOUEHUEM CXEMBI K AJIEKTPOCETH CTYICHTHI JOJDKHBI 00513aTebHO YOAUTHCS, YTO
HUKTO HE MTPUKACACTCS K TOKOBEAYIIUM YaCTSIM YCTaHOBKH.

6. B cinyyae He0OX0IMMOCTH KaKUX-TMOO NEPEKIIFOUEHUI U OTKIIIOUEHUI 3JIEMEHTOB
HKCIIEPUMEHTAIHLHON YCTaHOBKHU, HAXOSIIEHCS IO HAPsHKEHUEM, YCTAaHOBKA TOJIKHA OBITh
OTKJIFOYEHA OT CETH.

7. BkiitoueHue ¥ OTKIIOYEHHE CTEH/IA OT JIEKTPOCETH JOJDKHO MPOU3BOAUTHCS OJTHUM U TEM Ke
auroM. B ciydyae HeHopManbHOU pabOThl YCTAHOBKHU WM YTPO3€ MOPAKEHHS dIEKTPHUECKUM TOKOM
KOTro-Tu00 U3 paboTaroNINX, OTKIIOUEHNE CTEH A OT CETH JOJIKHO OBITh IPOU3BEICHO HEMEIJIEHHO
JTFOOBIM U3 YYACTHUKOB pa0bOoThI. O CITYIMBIIEMCS JTOJDKHO OBITH JJOJIOKEHO PYKOBOIUTEIO PabOT HITH
KOMY-T100 U3 TiepcoHasia tabopatopuu. [IOBTOpHOE BKITIOYCHHE YCTAHOBKH MOXKET OBITh JOIMYIIEHO
TOJIEKO PYKOBOJMTEIIEM pabOT TOCTIe €€ TPOBEPKH U YCTPAHCHHSI HEUCITPABHOCTEH.

8. Ilpu BpeMeHHOM TpeKpaleHiu paboT Ha T1ab0OpPaTOPHOM CTEH[IE OH JOJHKEH OBITh OTKIIFOUEH OT
CeTH.

IosicHenusi k padore

Jlist u3MepeHus AIeKTPUIECKON YHEPTHH B LIETIAX MEPEMEHHOTO TOKa MPUMEHSIOTCS UHYKIIHOHHBIE
cuetynku. OxHOGMA3HBIN HHTYKITMOHHBIN CUYETUYHUK COCTOUT U3 ABYX HEMOIABM)KHBIX KAaTYIIIEK,
ATFOMHUHHEBOTO JTUCKA, CBI3aHHOTO CO CYETHBIM MEXaHU3MOM M ITOCTOSTHHOTO MarHUTa, CO3/Iar0IIero
TOPMO3HOM MOMeHT. OJTHa U3 KaTyIIeK BKIFOYASTCS MapalIeIbHO 1SN H U3MEPSET HANPsHKCHHE,
JpyTas BKITFOYAETCS TIOCIIEI0BATEIbHO C HArPY3KOW U U3MEpSIeT CHiTy ToKa. [Ipw mpoTekaHWH TOKOB 11O
KaTyIlIKaM B aTFOMUHUAEBOM JINCKE HABOJSATCS BUXPEBBIC TOKH, KOTOPHIE, B3aUMOJICHCTBYS C
MarHUTHBIMH TOJISIMH, CO3JAI0T BPALIAIOIINI MOMEHT, IPOMOPIIMOHAIBHBIN MOIITHOCTH, MTOTPeOIsIeMOit
[ETBIO.

M o = K, -P
IToCTOSIHHBINM MAarHUT CO34ACT TOPMO3HOM MOMEHT, IIPOIIOPLIUOHAIBHBIM CKOPOCTH BPALLECHUS TUCKA.

M,=K,n



ITpu paBeHCTBE BpalalOLIEr0 ¥ TOPMO3HOTO MOMEHTOB JIMCK BPAIIAETCs C IIOCTOSIHHON CKOPOCTBIO,
B pe3yJbTaTe MoJIy4aeM, YTO MOITHOCTh OyeT MPONOPIMOHaIbHA YaCTOTE BpAlllEHUs AUCKa.

M, =M, K, -P=K,-n P=K-n
W3pacxomgoBaHHast YHEPTHS MPU ITOM OIPEACTSAETCS Yepe3 Yuciao 000pOTOB TUCKA.
W=P-t=K-n-t=K-N W=K-N,

rge N =N-1- gucno o6oporos mucka.

W .
Koa¢ppunuent K, = NH HazbiBaetTcs [IOCTOAHHOU CUETUMKA u uncneHHo paBHa

H
KOJINYECTBY IEKTPUUECTBA, U3PACXOJOBAHHOMN B LIENIH 332 OJUH 000POT AHCKA.

Bamm - cexynowi

PasmepHOCTB oGopomo . K, npumepy, Ha MLIeBOM ITaHEIN CYETYUKA HAIIMCAHO :
1 kBr.*4ac pasen 1250 o6oporoB aucka. Takum oOpasoMm, K, = % = 2880
JIeHCTBUTENBHYIO IIOCTOSIHHYIO CUETYMKA OMPEACIISIOT 10 opmyIie:

K=%, rae P=U-1.cose

B nmanHoii maboparopHoit paboTe B Ka4eCTBE HArPY3KH MPUMEHSIOTCS JISKTPOJIAMIIOUKH, a, 3HAYUT,
IIPU aKTUBHOW Harpy3ke Cos¢ =1.
[TorpemHoCTh cYETUMKA MOXKHO ONPEAETUTH 10 hopMyIie:
(K, —K)
7/ = S n 7., 100
K

[To 'OCTy cueTynku aKTUBHOM YHEPTUU UMEIOT Ki1acchl TouHocTH 1,5; 2,0; 2,5.

ITopsinok BbINOJIHEHHUS PadOThI
3anucath TEXHUYECKUE XapaKTEPUCTUKH U3MEPUTENIbHBIX TPHOOpoB B Tabauiry Nel.

TABJIMLIA Nel
Ne HaumenoBanue npu6opoB Cucrema Homunanenas | Llena Knace
n/n BEJIMYMHA JeNCHUS TOYHOCTHU

1. NHyKIIMOHHBIN CYETUMK
2. | Boasr™etp (0~250)B
3 Awmnepmertp (0-0,5)A

4.4.2. Cobpath cxemy U300paXeHHBIH Ha pUCYHKE U JaTh IPOBEPUTH MPENOAABATEINIO.

CO-2

T




4.4.3. Bxmouuts nuranue Tymoaepamu «CeThby» u «S25» («KABCy). Tlpu oTkmodenHoii Harpyske
¥ HOMMHAJILHOM HaNPSKEHUH YOEIUThCS B OTCYTCTBUH CAMONPOU3BOIBHOTO BPAIIEHHS IUCKA
CUETYHKA, T.€. yOSTUTHCSA B OTCYTCTBUM CAMOXO0/Ia CUETUHKA.

4.4.4. BKiouuth JBe JaMrnouku tymbnaepamu «S6» u «S7», T.e. yCTaHOBUTH HArpy3Ky paBHyro 25%
OT HOMMHaNbHOH. OTCUUTATH 1eN0e Yncao 00opoTos aucka 3a Bpems B npegenax 100...150 cexynn.
I[Tokazanus IpuOOPOB ¥ JaHHbIE 3aIUcaTh B Ta0muIy Ne2.

4.4.5. TIponenats Toxe camoe npu Harpyskax 50%, 75% u 100% or HomuHanbHOI moouepeHo,
srmouas Tym6epa «S8» u «S9»; «S10» u «S15»; «S14» u «S13» cooTBercTBeHHO, MOKa3aHUS
npu6opoB 3anucarth B Tabauiy Ne2.

4.4.6. Tlo nanneiM cueTurka onpeaenuts IIOCTOSHHYIO CUETUMKA K.

4.4.7. Tlo nanHbIM TabmuIbl Ne2 BHICUMTATh JeHCTBUTENbHYIO TTOCTOsSHHEYIO0 K,
4.4.8. OnpenenuTs NOTPEIIHOCTD CYETUHKA.
4.4.9. Pa3o0path cXxeMy 1 aKKypaTHO CJIOXHUTb IPOBOHUKH.

TABJIULIA Ne2
Harpyska JlaHHBIE OITBITA PacueTHbie JaHHEIE
U | t N P K Kn Y
25%
50%
75%
100%

KouTtpoJbHbie Bonpochl
1. Cnenath BBIBOJ: YIOBICTBOPSET JIM JaHHBIN cueTunk TpeboBanusm ['OCTa ?

2. IlosicanTte IMPUHIHUIT TOJYUCHUSA BpalllatoICro 1 TOpMO3HOIO MOMEHTOB B CHECTUHUKAX HHHYKHHOHHOﬁ
CHCTCMBEI.

TpeOoBaHus K 0TYETY

Bce pacueTsl BBIIIOJHUTE B COOTBETCTBUU ¢ 3aaHneM B cucteme CH. 3anoaHuB TaOIuIly, clenanTe
BBIBOJI IT0 PE3yJIbTaTaM MPOBEICHHBIX OIBITOB. 3aIMIIUTE BBIBOJ B TETPa/ib. [I0roTOBLTECH K YCTHOM
3aImuTe pador.

Cnucok pekoMeHayeMoil JTuTepaTypsbl

1. DyeKTpOoTEeXHUKA C OCHOBAMHU AIEKTPOHUKH: yueOHoe mocooue / A.K. CnaBunckuit, 1.C. TypeBckui.
- M.: Ul ®OPYM: HUILI Nudpa-M, 2015.

2. Dnekrporexuuka: yueonuk / [1.A. byteipun. M.: U3narensckuii neHTp «Axagemus», 2015 rox. —
272 ctp.



JlaGopaTopHasi padora Ne 5
HaumenoBanue padornl: «VccienoBanue Hepa3BETBIEHHON IEMU MEPEMEHHOTO TOKA C aKTHBHBIM
COINPOTUBIIEHUEM, HHTYKTUBHOCTBIO U EMKOCTBIO.

I_[e.m,: I/ICCJ'Ie,I[OBaHI/IC Oenu MnEepEMEHHOI0 TOKa IIpHU IOCICA0BATCIIBHOM COCAMHCHHWHN aKTUBHOI'O U
PE€AKTHUBHBIX COHpOTHBJ’ICHHfI, IMOJIYYCHHUC PC30HAHCA HaHpH)KeHI/II\/'I N IIOCTPOCHHUE BCKTOPHBIX
JuarpaMm.

IIpuodperaembie yMeHusi, 3HaHUs U KomneTenuuu: ¥ 1 -3; 31-7; OK1-9; IIK 2.1, 3.2

Ooecneuenne 3auatusi: 1, Amnepmerp (A) — 1 mr. 2. Boasr™erp (V) - 3 mir.

3. Barrmerp (W) - 1mr. 4. Karymka dHIyKTHBHOCTH - 11T,
5. Kongencarop nepeMeHHoi éMKocTH - 1 . 6. KOHCIIEKT JIeKIUiA.

IIpo0/KUTEIBLHOCTD 3aHATHA: 2 Yaca.

Texnuka 0e30MacHOCTH HA padoyemM MecTe

1. IIpoBoauTh pabOTy Ha CTEHE pa3pelIaeTcs IPyMIe CTyICHTOB HE MEHEE IBYX YEIOBEK.
PaboTta Ha cTeHe OJTHOTO CTYyACHTA pa3pemiacTcs B MOPSAKE UCKITIOYEHUS U TOJIBKO B
MIPUCYTCTBUH IIPEIOIaBaTes WM JJaOOopaHTa.

2. Ilepen cOopkoii cxembl HAa paboueM MECTE CTYJIEHTHI 00s3aHbl YOS IUTHCS, YTO CTEH]T
71a00paTOPHON YCTAHOBKH OTKJIFOYEH OT CETH JIEKTPOIUTAHUS.

3. COOpKyY CXeMBI pa3perraeTcsi MpOru3BOAUTH TOJBKO HCIIPABHBIMHU U30IMPOBAHHBIMHU
MIPOBOJIAMH C HAKOHEYHUKAMH.

4. ITogkro4aTh CXEMY K JICKTPOCETH pa3periaeTcsi TOJbKO C pa3pelieHus MpernoaBaTess
win 1abopaHTa.

5. [lepen moaAKIFOYEHUEM CXEMBI K AJIEKTPOCETH CTYICHTHI JOJIKHBI 00s3aTENHHO YOSIUTHCA,
YTO HUKTO HE MPHUKACAETCS K TOKOBEIYIIIMM YaCTSIM YCTAaHOBKH.

6. B ciiyyae He0OXOAMMOCTH KaKUX-TM00 MEPEKIIOUECHUN WU OTKITIOUECHUM SJIEMEHTOB
AKCIIEPUMEHTAIBHOM YCTAHOBKH, HAXOISAIIEHCS MO HAMIPSIKEHUEM, YCTAaHOBKA JIOJKHA OBITh
OTKJIFOYEHA OT CETH.

7. BxitoueHne U OTKIIOUEHHUE CTEH/Ia OT JIEKTPOCETH JOHKHO MPOU3BOJAUTHCS OJTHUM U TEM
e auioM. B ciiyuae HeHOpManbHOUM paOOThl YCTAHOBKHU WIJIM YTPO3€ MOPAKEHUS
AIIEKTPUYECKUM TOKOM KOTO-JIN00 U3 pabOTAIOIINX, OTKIIOUEHUE CTEH/Ia OT CETH JOHKHO OBITh
MIPOU3BEICHO HEMEIJICHHO JIFOOBIM M3 YYaCTHUKOB padoThl. O CIIy4HBIIEMCSI TOKHO OBITh
JIOJIO’KEHO PYKOBOJMTEIO paboT Wi KOMy-JIn00 u3 epcoHana gaboparopun. [loBropHOE
BKJIFOYCHUE YCTAHOBKH MOKET OBITh IOMYIIIEHO TOJBKO PYKOBOJAUTENIEM pabOT TOCIIe e
MIPOBEPKHU U YCTPAHECHUS HEUCIIPABHOCTEH.

8. Ilpu BpeMeHHOM TpeKpalieHu padoT Ha JTabOPATOPHOM CTEHJIE OH JIOJKEH OBITH
OTKJIFOYCH OT CCTH.



IHosicHenusi Kk padore

JlroOas peanbHas KaTyllka, BKJIIOYEHHAs B II€Mb MEPEMEHHOTO TOKa, O0JagaeT
AKTUBHBIM U UHAYKTUBHBIM CONIPOTUBIICHUSMU, HAIPUMED, KaTYILIKA 3JIEKTPOMAarHUTHOIO pele,
00OMOTKH TpaHcpopmaTopa, aCHHXPOHHOIO JBUTATENIs U T..I.

[Ipn mocrmemoBaTenbHOM COEIWHEHUE KATYIIKH U KOHAEHCATOpa B LIEMU MOXKET
BO3HUKHYTb SIBIICHHE PEe30HAHCA HANPAXCeHUll, TIPU KOTOPOM B IIeNH OyIeT MPOTEKATh
MaKCUMAaJbHBIN TOK U KOTOPOE MOKET MPUBECTU K OOJIBIINM MEPEHANPSHKEHUSIM Ha PEAKTHUBHBIX
AJIEMEHTaX M BBIXOAY U3 CTPOs MpUOOPOB U ammapaTypsl. [loaToMy mocienoBarenbHoOe
COEMHEHUE KAaTYIIKNU U KOHAECHCATOPa B IIPOMBILLIEHHOCTA HE IPUMEHSETCS, 3a UCKIIIOUEHUEM
PaIMOAIEKTPOHHON amnmnapaTypsl.

[Ipu mpoTekaHWX TOKa Ha KaKJIOM COMPOTHBJICHUHU Oy/1eT HaOII01aThCsl MaICHUE
HaIPsHKEHUSI, KOTOPOE MOKHO OIPEETUTh 0 CICAYIOMUM GopMyam:

Ua :IR - AKTUBHOC ITaJICHUC HaHpH)KeHI/I}I, COBIIaJAaKOIIICE 110 (1)2136 C TOKOM.
U =I-X,- 90°
L L I/IHI[YKTI/IBHOC ITIaICHHUC Hal'IpfbKeHI/I}I, onepexca}omee TOK I1IO (1)2136 Ha .

— . 0
Uc —IXC - CMKOCTHOC IIaACHNUC HAIIPAXKCHUSA, OTCTAIOIICC OT TOKA Ha 90".

ITonnoe CONPOTHUBJICHHUC LICIIU ITPU MMOCIACAOBATCIIBHOM COCANMHCHHUEC OMPCACIACTCA:

zz% Z = JRZ+ (X, - X,)?

CornpoTHBeHUE OTACIBHON KaTYIIKH MOKHO HAaWTH 1O (GOopMyJiaMm:

U
Zo==5  Ze={RP+X

AKTHUBHasI MOIIHOCTb, TOTpeOsieMas KaTyIIKON, paCCUUTHIBACTCS M0 popMynam:

R u,
P=1>R wm P=U-T-cosp, rme COSQ = - W CosQ = {;°

ITopsinok BbINOJHEHHS PadOTHI
5.4.1. 3anucaTh TEXHUYECKUE XaPAKTEPUCTUKH H3MEPUTEIBHBIX TIPU60opoB B Tabmuiy Nel.
Tabmuua Nl

No HaunmenoBanus Cucrema Homunanenas | Bun (pon) Ilena Knacc
/11 pudopoB (OpUHIUO JACUCTBUSA) BEJIMYMHA TOKa JIeTIEHUs] | TOYHOCTH

Amnepmerp A

Awmnepmerp A

Bonsrmerp Vi

Bonermerp V)

Ol |lw | N =

Barrmerp W

5.4.2. W3yuutb U coOpaThb 3IEKTPUUECKYIO CXEMY.

5.4.3. BKIOUYMTH BBIKJIHOYATE/Ib ((BK)), NnepeBeaA €ro B BEPXHEE MOJOKCHHE, T.C.
IMOJIYYUThb aKTUBHO — UHAYKTUBHYIO ICIIb.




YOenutbcs B TOM, 4TO pykosiTka aBToTpaHchopmaropa (JIATP) maxomutcs B
KpaillHEM JIEBOM IIOJIOKEHUM, NOBEPHYB €€ NPOTHB YaCOBOW CTPEIIKH.

[I{uToK nHTAHNA m
A

Bk

\I

S{E
=

Harpyska |

/

5.4.4. ]JlaTe npoBEpUTH COOPAHHYIO CXEMY MPENOAABATEIIO .

5.4.5. Ilogate muranue Ha cxemy mnepekmodarenem «~220 By, mepeBeas ero B
nojiokeHue «BKII», T.e. MOBEPHYB €ro M3 TOPHU3OHTAIBHOTO TOJOXKCHUS B
BepTUKaNbHOE. [ln1asno nogopauusas pykosTKy Ha aBTtoTpaHchopmartope (JIATP) mo
4acOBOM CTpEJIKE YCTAaHOBUTH 10 BOJBTMETPY V HampsuKeHHE, YKa3aHHOE

IIpCIIoaaBaTcICM, W 3allMCaTb IIOKa3aHU:A HpI/I60pOB B Ta6J'II/IHy Ne 2

5.4.6. YOparp HampspDKeHHE pyKosTKou aBTroTpanchopmatopa (JIATP), mo HYJIA.
[Mepexrouatenem «Cp» YCTaHOBHTH 3HAYCHHE EMKOCTH, YKa3aHHOE

mpernoJaBaTCiICM. BEBIKITIOUNTE BBIKITIOYATEIIH ((BK)), NnepeBecasa €ro B HUIKHEC
IIOJIOKCHUC.

5.4.7. Ilnaeno nosopauusas pykoaTKy Ha aBToTpaHchopmarope (JIATP) mo
Y4aCOBOM CTpEJIKE yCTAHOBUTH MO BOJBTMETPY V HANpsDKEHHE, yKa3aHHOE
TperofaBaTeNeM, M 3amucaTh MOKAa3aHHA MPHOOPOB B Tabmuiy Ne 2.

5.4.8. BpIKJI0OYATH MUTaHHE, TiepeBens nepekmoyarens «~220 By, B
TOpPU30HTANIbHOE TOJoXKeHue. [losepryms pykosaTKy aBToTpaHchopmaropa (JIATP)

MIPOTHB 4YAaCOBOW CTPENKU O YIOpa, T.0. YCTaHaBIMBaeTcs HampsbkeHue pasHoe HYJIIO.
[lepenectu mpoBoja ¢ ammepMmerpa A Ha aMmrepMmeTp Ay, NEpeKIIOYaTeNh
émkoctn «C1» mocTaBuTh Ha MakcuMainbHOe 3HaueHue 29 mMxd.

5.4.9. Ilomare nuTanwe Ha cxemy mnepekmouarenem «~220 By, mepeBens ero B
nosioxenre «BKI», T.e. M3 TOPU30HTAIBHOTO MOJIOKEHHS B BEPTUKAIBHOE.
VcranoButh Hanpsokenne B npenenax 90 — 60 B, moBoporoM pykosTKH
aBrotpancopmaropa (JIATP) mo wacoBoit crpemnke.
[lnaBHO mepenBHrasi CEpACYHHK KATyIIKH BJIEBO JOOHMTHCS SIBICHHS PE30HAHCA
(Ipu pe3onance nanpsaycenuii ¢ yenu Oyoem MaKCUMAILHBLL MOK, d
HANpAJICeHUEe HA KAMywKe HECKOIbKO 0oibuie, 4eM Ha KOHOeHcamope ).

I[Ipu pe3oHaHCe HANPSKEHHH 3amMCaTh TOKA3aHUA MPHOOPOB B Tabmmiy Ne 2.



5.4.10. BIKIOYMTH MUTaHHE, TepeBeas nepexiaoyarenb «~220 By B
TOpPU30HTAJIbHOE TIoNIoKeHue. [losepnyms pyKosATKy aBToTpaHchopmaropa (JIATP)
IPOTUB YacOBOM CTPEJKHU JI0 yIopa, T.0. yCTaHaBJIMBaeTcs HampsbkeHue paHoe HVYJIHO.
Bce mepexirouarenn mnepeBeCTH B HCXOJHBIE MOJOXKEHMs, pa3o0paTh CXeMy H

aKKypaTHO CJIOXKHUTh COEAUHHUTEIBHBIE IPOBOJA.

Tabauila Ne2

HaHo [lokasaHua npmuOOpOB PesynbTaTE pPacy4€TOoB
C | U |Ux|Uc| I | P | 2 |%2x| R|Xy|Xc|U; | Ug| cos
a
MKD B B B A BT OM | OM | OMm | OM | OmM B B -
29
Pe3onanc

KoHTpoJbHbIE BONPOCHI

5.5.1. B 4éM onacHOCTh pe30HAaHCA HAIPSKCHUN Il MPOMBIIUICHHBIX
3JIEKTPOYCTAHOBOK?

5.5.2. Hamucath ¥ NOSCHUTH (OpMylIaMU YCIIOBUSI BO3HUKHOBEHUS PE30HAHCA
HaIpsSHKEHUN.

5.5.3. Jlna Bcex ciaydaeB B MacliTade MOCTPOUTHh BEKTOPHBIE JAHATPAMMBI.

TpeOGoBanusi K oT4ETY

Bce pacueTs! BEIIOTHUTE B COOTBETCTBUH ¢ 3a7jaHueM B cucteme CH. 3anonHuB Tabnuily, caenante
BBIBOJI ITO Pe3yJIbTaTaM IPOBECHHBIX OIBITOB. 3aIUIINTE BBIBOJ B TETPaib. [[0ATOTOBBTECH K YCTHON
3amure padorT.

CnHcok pekoMeHayeMoil JTuTepaTypsbl

1. DeKTpoTeXHUKA C OCHOBaMH 3JIeKTpOHUKH: yueOHoe nocodue / A K. CnaBunckuii, .C. TypeBckuid.
- M.: U1 ®OPYM: HULI Undpa-M, 2015.

2. OnextporexHuka: yueOHuk / [1.A. Byteipun. M.: U3narenbckuil nentp «Akagemusi», 2015 roxa. —
272 ctp.




IIpakTnuyeckas padora Ne 1
Tema: Pemenue 3anau: 1) Ha cMeIIaHHOE COEIMHEHUE AJIEKTPUUYECKUX CONPOTUBIIEHUH; 2) CII0KHBIX
AIIEKTPUUYECKUX IIeTIel METOIOM KOHTYPHBIX TOKOB. Pacuér Oananca MOIIHOCTEH.
Heap 3ansarus: 1.1. M3yuuts MeTObI U3MEPEHUS TOKA, HANPSIKEHUS, MOLIHOCTH M CONPOTUBIICHUS
B JIEKTPUYECKUX LIEISAX IOCTOSIHHOTO TOKA € MOCIIEA0BATEIbHBIM COEIUHEHUEM PE3UCTOPOB.
1.2. IIpoBepuTh AKCIIEPUMEHTAIBHBIM M pacyeTHBIM IyTeM 3akoH Owma, 2-¢ mpaswio Kupxroda u
3aKOH COXPaHEHHs dHEpruu (6asaHc MOIIHOCTEH).

[IpuoOperaembie yMeHusi, 3HaHus U komrerenuuu: Y1 —3; 31 —9; OK1 —9; TIK2.1, 3.2

Obecnevenne 3ausaTUsi: OOBEKTOM HCIIBITAHUH CIYKUT dNeKTpudeckas uenb (OL]), conepxaras
MOCJIEIOBATEIbLHO BKIFOUEHHBIE PE3UCTOPHI, CMOHTUPOBaHHbIE Ha muiate (cM. puc. [1. 1 npunoxenus)
crengoBoit manenu: [, 11, R6 — nmoacrpoeunsie [I9BP-11I ¢ HomunansubM conpotuBienueM 100 Owm;

R5 — nepemennsiii [1116-251" ¢ HoMuHanbHBIM conpoTuiieHueM 100 OM. ConpoTHuBI€HNE 3TOTO
pe3ucTopa U3MEHSIETCS B 3aBUCUMOCTH OT TTOJIOKEHUS €ro JIBU)KKA U ONPEAeIIAeT 3HAUCHHS TOKOB 1,
naneHuit HanpspkeHus: U, momHocTel P Ha Beex yuactkax Ol

B kauecTBe H3MEPUTETHHBIX MPUOOPOB UCIIONB3YIOTCS IUTOBBIE (MUJUIMAMIIEPMETP U BOJIBTMETP
MOCTOSTHHOTO TOKA) U MePEHOCHBIE (BATTMETP K OMMETP) MPUOOPHI.

[Tutanue DL ocyiecTBIsIETCS OT PEryIHPyeMOro HCTOYHUKA TOCTOSTHHOTO HarpsbkeHus ... 20 B (cm.
puc. [1. 3 mpunoxenus).

IIpoo/KUTEIBLHOCTD 3aHATHA: 2 Yac.

TexHuka O0e30macHOCTH HAa paboyeM MecTe:

1. ITpoBoauTh paboTy Ha CTEHJIE pa3pelaeTcs rpymnie CTYACHTOB He MeHee JBYX uenoBek. Pabora Ha
CTEHJE OJIHOTO CTYyJEHTa pa3peliaeTcs B MOPAAKE MWCKIOYEHUS M TOJBKO B IPHUCYTCTBUU
npernojaBaTens Wi 1abopaHTa.

2. Tlepen cOopkoil cxeMbl Ha paboyeM MecCTe CTYAEHThl O0s3aHbl YOEIUTBCS, YTO CTEH]
71a00paTOPHOI YCTaHOBKHU OTKJIFOUEH OT CETH JEKTPOIUTAHMS.

3. COOpKy cXeMbl pa3periaeTcsi MpOrU3BOAUTh TOJIHKO UCIPABHBIMU H30JMPOBAHHBIMU MPOBOJIAMHU C
HaKOHEYHHUKAMHU.

4. Tlomkmo4aTh CXeMy K DIIEKTPOCETH pa3pemiaeTcss TOJIBKO C pa3pelIeHus MPeroaaBaTeNs WIn
nabopaHTa.

5. Ilepen MOKIIOYEHHEM CXEMBI K AJIEKTPOCETH CTYAEHTHI JOJDKHBI 0053aTeNbHO yOEAUTHCS, YTO
HUKTO HE IMPUKACAETCS K TOKOBEIYIIHM YaCTsIM YCTAHOBKH.

6. B cnyyae HeOOXOAMMOCTHM KakuX-THMOO MEPEeKIIOYCHUH WM OTKJIIOUEHHH 3IIEMEHTOB
OKCIIEPUMEHTAJIbHOW YCTAaHOBKH, HAaXOMASAIIEHCS TOJM HaNpsHKEHHEM, YCTaHOBKA JIOJDKHA OBITh
OTKJIFOYEHA OT CETH.

7. BxiroueHue M OTKIIIOYEHHE CTEHJA OT 3JIEKTPOCETH JOJKHO NMPOU3BOAMTHCA OJHUM U TeM XKe
aunoM. B ciyyae HeHOpManbHON pabOThl YCTAHOBKM WIIM YTPO3€ MOPaKEHHS JIEKTPHUECKUM TOKOM
KOro-1100 M3 paboTarolMX, OTKIYEHHE CTEHIAa OT CETH JIOJDKHO OBITh MPOM3BEIEHO HEMEIJICHHO
JTFOOBIM M3 YYaCTHHKOB paboThl. O CIIyUMBIIEMCS JOJDKHO OBITH JIOJIOKEHO PYKOBOJHUTEIIO pabOT HIIH
KOMY-JIH00 M3 TepcoHana yadoparopuu. [[oBTOpHOE BKIFOUEHHE YCTaHOBKH MOXKET OBITH JOIYIIEHO
TOJILKO PYKOBOJIUTENEM paboT MoCTe ee MPOBEPKU M YCTPAHEHHUST HEHCITPABHOCTEH.

8. IIpu BpeMEHHOM MpeKpameHuu padoT Ha JabOpaTOPHOM CTEHJE OH JOKEH OBITh OTKIIFOYEH OT
CETH.



TeopeTndecknii MaTepuan

Coneprxanue padbOThI

3agayva 1. [{ns npuBeeHHON CXEMBbI
onpeaenute Bennunny J/1C E2, npu
KOTOPOH MOKa3aHue amIepMeTpa oOyaer
paBHO 2,5 A. IIpoBenure
AKCIICPUMEHTAIIbHYIO IPOBEPKY
BBIYMCJICHHOTO 3HAUCHUS.

3amaua 2. [{ns npuBeAECHHOM CXEMBbI
paccuuTaiiTe MoKa3aHus aMIepMerpa.
IIpoBeauTe d3KCIEPUMEHTAIBHYIO
MIPOBEPKY BBIYUCIEHHOTO 3HAYCHHUS.

3agauva 3. {5 npuBEICHHON CXEMBI
paccuuTaiTe moKa3aHus aMIepMeTpa.
[IpoBenuTe 3KCIEpUMEHTAIBHYIO
MIPOBEPKY BBIYMUCIICHHOTO 3HAUCHUS.

3anava 4. J{7s npuBeIeHHON CXEMBbI
OTIpeIeNIUTE BEJINYMHY CONPOTUBIIEHUS R,
IIpY KOTOPOH MOKa3aHUE aMIIepMeTpa
Oynet paBHo 2,5 A. [IpoBeaute
9KCIIEPUMEHTAIBLHYIO IPOBEPKY
BBIYHCIICHHOT'O 3HAYEHUSI.

2.50 A

3agayva 5./[ns npuBEAEHHON CXEMBI
onpeaenute Bennuuny J/1C E2, npu
KOTOpOI! oKa3aHue amnepmerpa oyner
paBHO 4 A. [IpoBenute
AKCIIEPUMEHTAIILHYIO IPOBEPKY
BBIYHCIIEHHOTO 3HAYEHUS.

4.00 A




3agayva 6. /{15 npuBeEHHON CXEMBbI
onpexaenute Benuuuny IJC E1, nmpu
KOTOPO¥ MOoKa3aHue amnepMerpa oyier
pasHo 800 MA. [IpoBenute
AKCIEPUMEHTAIIbHYIO POBEPKY
BBIYHCIICHHOTO 3HAYCHUSI.

E2 =
' 1"' 35 Ohm
|1 | M ——————[B00m
3agaua 7. Jljus IpUBEIEHHOM CXEMBI 1JA
paccumTaiTe MoKa3aHus BOJIBLTMETPA. P
[IpoBeauTe 3KCIEPUMEHTATBHYIO N,
MPOBEPKY BBIYUCICHHOTO 3HAYCHHSI.
EZ2
R
1 V| 20 Ohm
|
* || | A
3amaua 8. [{s mpuBEACHHOMN CXEMBI 41
paccuMTaiTe MOKa3aHus BOJLTMETPA. ;_f\
[poBeauTe 3KCIEPUMEHTATBHYIO )
MPOBEPKY BBIYUCICHHOTO 3HAYCHHS.
E2
F
1 "-.-"| 1 Ohim
*— || Ny
| J2
34
? S
3anaua 9. J{71s1 IPUBEICHHOM CXEMBI 41
paccuuTaiite MoKasaHus BOJILTMETPOB. a“j—f\\
[poBeauTe KCIEPUMEHTATBHYIO .,
[POBEPKY BBIYUCIEHHOTO 3HAYCHHUSI.
W1
v R av
{1 | My * | |
W2




3agayva 10. s npuBeA€HHON CXEMBbI R2

paccunuTanTe MOKa3aHus BOJIbTMETPOB. 1 m
IIpoBeauTe dKCIEPUMEHTAIBHYIO
IIPOBEPKY BBIYMCICHHOTO 3HAYCHHUS. "

3amava 11. [y nprBeICHHON CXEMBI - Fr}

[ 0 onm
paccuMTanTe MoKa3aHUs BOJIBTMETPOB. AAAS
[TpoBeauTe 3KCIIEPUMEHTATHHYTO

IIPOBEPKY BBIUYMCIEHHOTO 3HAYECHUS. V1
*

R1
| 1 Ohm

3amava 12. Jljust NpUBEIEHHON CXEMBI . 'Ein_]

paccumTaiiTe MoKa3aHus BOJIbTMETPOB. AAA

[IpoBeauTe 3KCIEPUMEHTAIBHYIO . i
MIPOBEPKY BBIYMCICHHOTO 3HAUEHHUS. 5y R1 1A

l 1 Ohm

Bomnpoce! aiist KoHTpoJIs
1. Kako# Tok Ha3bIBaeTCA MOCTOSTHHBIM?
2. B xakux eIuHHIIaX U3MEPSIOTCS CUjla TOKA, HapsDKEHNUE, MOITHOCTD, COMTPOTHUBIICHHE?
3. Kakumu mapameTpaMu onpeaesnsieTcsi COMPOTHUBIICHHUE MMPOBOTHIKA?
4. TloueMy pO3€TKHU U BUJIKU JIEKTPUICCKUX MPUOOPOB MOTYT HArpeBaThCsl BO BpeMsi paboThI?

JlomamiHee 3amanue
1. HpI/IBe}II/ITe anMep IIOCJICIOBATCIIBHOI'O BKIIFOUCHU S HpI/IeMHI/IKOB SHGKTpPIIIeCKOfI BHCPFI/II/I.
2.YTo mpou30iIeT C eI0OYHON TUPIISHIAON, €CITH OJTHA M3 JIAMIT CTOPHUT?
3.UTo mpou30iIeT ¢ eT0YHOM TUPIISHIAON, €CITH OJTHA M3 JIAMIT OKQXKETCS 3aKOPOUECHHOM?

CnucoK pekoMeH/1yeMoii JInTepaTypbl
4. DnexkTpOoTeXHUKA C OCHOBaMH AIEKTPOHUKH: yueOHoe nocobue / A.K. CnaBunckuii, U.C.
Typesckwuii. - M.: ]I @OPYM: HUL Undpa-M, 2015.
5. Dnekrporexnuka: yaeOHUK / [1.A. Byreipun. M.: U3gatenbckuit ieHTp «Akagemusi», 2015 rog.
— 272 ctp.




IpakTnyeckas padora Ne2
Tema: «Pemenne 3a1a4 Ha pacuéT J0OABOYHOTO COMPOTUBIICHHUS ISl PACIIUPEHUS TIPEICIIOB
M3MEPEHUH BOJIbTMETPAa M Pacy€T ILIyHTa JUIS PaCIIMPEHHUs MPEICIOB M3MEPEHUS] aMIEpPMETPay.
Henab 3anaTus: HayunThcs paccYUTHIBATH 3HAYCHUS I00ABOYHOTO COMPOTHUBIICHUS (IIIYHTOB) JIJIS
pacuIMpeHus IpeiesIOB U3MEPEHUS aMIIepMETpa U BOJIbTMETPa
[Ipuobperaembie yMeHus, 3Hanus U komnerennuu: Y1 —3; 31 —9; OK1 —9; TIK2.1, 3.2

Oobecneuenue 3aHATHSI: AMIIEPMETPHI, BOIBTMETPHI, KAJIbKYJISTOPHI.
IIpoao/KUTEIbHOCTD 3aHATHSA: 2 Yac.

TexHuka 6e30macHOCTH Ha pabodeM MecTe:

1. IlpoBoauTh paboTy Ha CTEHJE pa3pelIaeTcs rpyme CTyJJeHTOB HE MeHee ABYyX yenoBek. Pabora Ha
CTEHJIe OJIHOTO CTYIEHTa pa3peuiaercs B TMOPAIKE HWCKIIOYEHHS] MU TOJIBKO B IPUCYTCTBUH
npernojaBaTelis Win JabopaHTa.

2. Ilepen cOopkoii cxeMbl Ha pabo4yeM MecTe CTYACHThl 00s3aHbl YOEOUTHCS, YTO CTEH]
71a00paTOPHOI YCTAaHOBKHU OTKJIFOUEH OT CETH 3JICKTPOMUTAHHUSL.

3. COopKy cxeMbl pa3peuaeTcsi MPOU3BOAUTH TOIBKO UCIIPABHBIMU M30JIMPOBAHHBIMH MPOBOJAMH C
HAKOHEYHUKAMH.

4. TlogxirouaTh CXeMy K JJIEKTPOCETH pPa3pelraeTcss TOJIBKO C pa3peuieHHs NpernojaaBaTelis MU
nabopaHra.

5. Ilepen MOAKIIIOYEHHEM CXEMBI K DJIEKTPOCETH CTYACHTHI JOJDKHBI 00s3aTelNbHO YOCAUTHCS, YTO
HUKTO HE MPHUKACACTCS K TOKOBEYIIHM YacTsAM YCTAaHOBKH.

6. B cinysae HeoOXOIMMOCTH KAKUX-TMOO TMEPEKIOYEHUM WM OTKJIIOYEHHUH 3IIEMEHTOB
HKCIEPUMEHTATBHON YCTAaHOBKHM, HaxXOMSIIEHCS IO HampsHKeHUEM, YCTAaHOBKA JIOJDKHA OBITh
OTKJIFOUEHA OT CETH.

7. BxiiroueHue M OTKIIIOYEHHE CTEHAA OT 3JIEKTPOCETH JOJIKHO MPOU3BOJUTHCS OJHHUM U TEM JKe
muioM. B cimydae HeHOpManbHOM PaOOTHl YCTAHOBKH WM YTPO3€ MOPAKEHHS INEKTPUYECKUM TOKOM
KOro-nmubo u3 paboTaromMX, OTKIIIOUEHUE CTeHJa OT CETH JIOJDKHO OBbITh MPOM3BEICHO HEMEICHHO
JHOOBIM U3 YYAaCTHUKOB PaboThl. O ciaydyMBIIEMCS JODKHO OBITH JI0JIOKEHO PYKOBOJHUTENIO paboT MM
KOMy-JIn60 u3 nepcoHana jgabopatopuu. IIoBTOpHOE BKIIOUEHHE YCTAHOBKM MOXKET OBITh JOIMYILEHO
TOJIKO PYKOBOJIUTENIEM paboT MOCIIe €€ MPOBEPKU U YCTPAHEHHUST HEHCIIPABHOCTEH.

8. [Ipu BpeMeHHOM MpeKpalieHuu padboT Ha JaOOPATOPHOM CTEHJE OH JIOJDKEH OBITh OTKIIIOUEH OT
CeTH.

Teopernyeckuii MmaTepuall
Coaepxanue padoTbl
Lllynmot u 0ob6aeounsvie conpomusnenus

Cuiy ToKa B IENH U3MEPSIOT amIepMeTpoM. Briroyaercss amnepMmerp B LIk [1OCIEN0BATEIbHO (PHUC.
1)

R
@

Puc. 1

AmMriepMeTp u3MepsieT CHITy TOKa B LI€TH, U TO3TOMY €ro CONPOTHUBIIEHUE JOJIKHO ObITh OYEHb MAJIbIM,
T.e. 4 < R [Ipn mocnenoBaTensHOM COSIMHEHNH TPOBOIHUKOB CHJIA TOKA HA KAXKIOM yJacTKe eI
OJIMHAKOBA, IIOATOMY aMIIEPMETP MOKHO BKIIOYATH B JIFOOOH y4aCTOK LIETIH.

Kaxxnpiii amrepmerp paccunTaH Ha HEKOTOPYIO MaKCUMAJIbHYIO CUJTy TOKa, IPU MPEBBIIEHUH KOTOPOH
npubop Moxer mneperoperb. IIpu u3MepeHUH TOKOB OoJbIIel BEIWYMHBI, YeM Te, Ha KOTOPYIO
paccuuTaH amIrepMeTp, IpUMEHSIOTCsl WyHTHL. Il y H T — 3T0 conmpoTHBIEHHE, KOTOPOE BKIIOYAETCS
IIOCJIEZ0BATENBHO B LIENb M3MepsieMoro Toka. [lapannenbHO CONPOTUBIEHUIO IIYHTA MPUCOEAUHSIOT
3aKUMBI amriepMerpa A (puc. 1); 9ToObI yepe3 amMnepMeTp Mpolia MEHbINAs YacTh U3MEPSIEMOTO TOKA,
COIPOTHBIICHUE LIYHTA JOJHKHO OBITH MEHBIIIE COIPOTUBIICHUS aMIIEPMETPA.

Haiinem conpotuBienue R nryHTa, KOTOpbIii HEOOXOIUMO MOAKIIOYUTE K aMIIEPMETPY JJISI U3MEPECHHSI
CHJIBI TOKA B IICTIH, B N pa3 MPEBBIMIAIONICH CHITy TOKa, HAa KOTOpyto paccuutan npubop: [ =n [5( n —




kodpuuueHT wmyHTHpoBaHusd). CompoTuBieHHEe ammepMeTpa oOo3HauuM uepe3 Ra. Ilpum
MOJKJIFOYEHUHU IIYHTA 4acTh U3MeEpsieMor cuiibl Toka I moitaer mo Hemy. Uepe3 ammnepMerp I0JKEH
UJITU TOK, He npeBblatonuii [, (puc. 2).

r|r, R I
o»———{ __|]——»0
Puc 2

[Ipu napamwiensHoMm coequnennu [ = n [ = [, + [, a HanpsbkeHUe Ha IIYHTE U aMIIEPMETPE OJUHAKOBO
u, corimacHo 3akoHy Owma, paBHO: I sARa = | yRy. Mckmouas cunmy Toka In M3 nByX mocneqHux
YpaBHEHUH, IIOJIY4UM

1
Ryp=—-R,
a—1
I[JI?I I/I3MepeHI/I$I HaprDKeHI/Iﬂ Ha yqaCTKe IICIIn HpI/IMCHﬂIOT BOJII)TMCTpI)I. BKJIIOanOT BOHI)TMCTP
napajuielIbHO TEM TOYKaM IIeTH, HAMPsHKEHHE MEXIy KOTOPhIMH Haa0 M3MepuTh (puc. 3). BoabTmerp
HC OOIKCH U3MCHATH HaHpﬂ)KeHI/IC Ha I/IBMepﬂeMOM y‘-IaCTKe eIy, HO:‘)TOMy CHJia TOKa, HpOXOI[ﬂHIeFO
4epe3 BOJIBTMETP, JOJIDKHA 6LITB MHOTI'O MCHbBLIC, YE€M CHUJId TOKA B UBMEPSICMOM y‘IaCTKe.

M R N
o——__ }——o

o/

Puc. 3
Ecnu conporuBnenue BoiabT™METpa RV, TO Mocie BKIIOUYEHHSI €0 B LI€TIh CONPOTUBJICHUE ydacTKa OyaeT

R Rv
paBHO RX =
R+Rv

BcenenctBue storo HU3MCPACMOC HAIPAXKCHUC HA YYACTKEC HCIH YMCHBIIUTCA. [[J'ISI TOr'0 YTOOBI

,4TO MCHBIIIC MEPBOHAYAIIbHOI'O 3HAYCHHA COITPOTUBIICHHA Y4aCTKa LICIN

BOJITMETP HE BHOCHWJI 3aMETHBIX UCKAXECHUN B U3MEPSAEMOE HANPSIKEHHE, €70 CONTPOTUBIIEHUE JOKHO
ObITh OONBIIMM IO CpPaBHEHHWIO C COINPOTHUBICHHMEM YydYacTKa I€NU, Ha KOTOPOM HU3MepsieTcs
HamnpspkeHue, 1.€. . R > Rx >

JIro0oit BONBTMETp paccuMTaH Ha mnpeneiabHoe Hampspkenune Uv. C  NOMOIIBI0  MOJIKIIOUESHUS
MOCJIe/IOBATENbHO C BOJBTMETPOM J100ABOYHOTO COMPOTUBJIECHUS Rl MOXHO H3MepsATh B n pa3
6onbiue HanpsokeHus:: U = nUv. Halinem no6aBouHO€ CONPOTHUBIEHUE, HEOOXOAUMOE JUIsl M3MEPEHUs
HanpsDKeHUH, B N pa3 O0JIBIIMX TEX, HA KOTOPBIE pacCuuTaH mpuoop.

HpI/I BKJIFOUCHUH B LICIIb BOJIBTMCTpPA ,[[O6aBO‘lH01"O COIIPOTUBJICHUS BOJIBTMETP IO-IIPEIKHEMY U3MEPSACT
1

- U
HaIIps’KCHUC UV, HO 3TO COCTaBJIACT JUIIbL MYaCTh U3MEPSACMOI0 HAIPsDKCHUA Uv = ; HaHpﬂ)KCHI/IC

Ha go6aBouHoM conpoTuBieHnr Umn = U - Uv (puc. 4). [ToaToMy npeaenst u3MepeHus yBeTuIruBarOTCs
B N pa3, ¥ BO CTOJIbKO K€ pa3 yBEeINYUBAETCS LIeHa JeJICHUS BOJBTMETPA, a CJIE0BaTENbHO,
YMEHBIIAETCS €r0 YyBCTBUTEIBHOCTD.

U
U, U,
Rv Rn



B BOHBTMeTpe nu IIOGaBO‘-IHOM COHpOTI/IBJIeHI/II/I CHJIa TOKa OJHWMHAaKOBAa, TaK KadaK OHH BKJIIOYCHBbI
nocnenoBarenbHo. [Toaromy Uv = IRv , U = [Rw u U = nUv =nlRv.

IIpn mocnenoBaTeNnbHOM COCJMHEHHM HANpsDKCHWE Ha YYacTKe pPaBHO CyMME HamNpsDKEHUH Ha
OTIENbHBIX pe3ucTtopax yudactka, T.e. U = 'Uv + 'Um. CnegosarensHo, nIRv = IRv + IRm. Otcrona
R = Rv(n-1)

Bomnpocs! ajist KOHTpOJIs
1.0npenenuTh BEIUYUHY CONPOTHUBIICHUS LIYHTA aMIEpMETpa JUIsl PACLIMPEHUs MPENEIOB U3MEPEHUs
toka ¢ 10 muwuuamnep 10 10 Amnep. Buyrpennee conpotusiienune ammnepMerpa pasao 100 Owm.
2.0npenenuTh COMPOTUBICHUE IIYHTA K aMIIEPMETPY ¢ BHYTpeHHUM conportusieHueMm 0,016 om, ecnu
MOKa3aHus Mpudopa HYKHO YBEJIMYUTH B IATH pas,
3.K amnepmeTrpy BKIIIOYEH UIYHT, COINPOTHUBIEHHUE KOTOPOro B 25 pa3 MeEHbIIE COMNPOTUBICHUS
npubopa. Kakoii TOk MpoTeKaeT B eI, €CIIM aMIiepMeTp mokazai 3A?
4.BoapT™MeTpoM Ha 15 B HyxHO m3Meputh Hanpspkerue 120 B. Onpenenuts BennunHy 100aBOYHOIO
COIIPOTHUBIIEHUS, €CIIM BHYTPEHHEE conpoTHBiIeHKe BosibT™MeTpa 2000 om.
5.Amnepmetp ¢ HapykHbIM IryHTOM 0,0050M paccuutan Ha npenen usmepenus 60A, ero BHyTpeHHee
conpotusiieHne 150m. Onpeaenuts TOK MOJHOTO OTKJIOHEHUSI U3MEPHUTEIIBHON KaTYIIIKU Mpudopa
6.Ilpenen m3MepeHusi BOIBTMETPA AJIEKTPOMATHUTHOM CHCTEMBbI cocTaBisier 7,5 B mpu BHyTpeHHEM
conpotuBieHur 2000M. Onpenenuts 100aBOYHOE COMPOTUBIEHHE, KOTOPOE HEOOXOIMMO BKIIIOUUTH
JUISL pacuIupeHus npenaena uamepenus 10 600B.
7. Amnepmerp ¢ BHyTpeHHUM compotubieHueM 0.016 Om umeer xoddduuuent myatupoBanus 10.
OrnpenenuTb CONPOTUBIICHUE IITYHTA

JlomaniHee 3agaHue
1.Maraurosnextpudeckuid mpubop ¢ comnporusieHueM 100M U TOKOM IMOJHOTO OTKJIOHEHHUS 7,5MA
MOJKET OBITh MCII0JIb30BaH B KauecTBe amnepmerpa Ha 30 A. OnpeaenuTs CONPOTUBICHUE IIYHTa
2. llpenen wm3mepenus BoibTMeTpa coctaBisier 10B mpu BHyTpeHHem compotuBiernn 300 Owm.
Onpenenutb 100aBOYHOE COMPOTUBIIEHUE, KOTOPOE HEOOXOAMMO BKIIIOUHUTH JJI PACIIMPEHUS Ipeena
n3mepenus a0 S00B.
3. Amnepmerp ¢ BHyTpeHHHM comportuBieHueM 0.015 Om umeer kodddumuent myaTupoBanus 10.
OnpenenuTs COMPOTUBIIEHUE LITYHTA.

CnHcok pekoMeHAyeMoil JTUTepaTyphbl
1. DraexTpoTexXHHKA C OCHOBaMH IJIeKTpOoHUKHU: yaeOHoe nocobue / A.K. CrnaBunckuii, U.C.
Typesckuii. - M.: U1 ®OPYM: HULI Nndpa-M, 2015.
2. DnextpotexHuka: yueOHuk / [1.A. Byreipun. M.: M3natensckuit neHTp «Akanemus», 2015 roz.
— 272 ctp.



IIpakTuyeckas padora Ne3

Tema: «Pemenue 3a1a4y o BRIUYMCICHUIO PEAKTUBHBIX COMPOTUBIIeHUN. CIocoObI pemeHus 3a1a4 ¢
MIEPEeMEHHBIMH 3JIEKTPUYECKUMHU BelMYMHAMH. [locTpoeHre BEKTOPHBIX AHArpaMMm).

Henab 3anaTus: HayuuThcs BEIYUCISTH IPOBOJUMOCTD, CHITY TOKA, aKTUBHYIO, PEAKTUBHYIO U
MOJIHYIO MOUTHOCTb JIJIs apaJUIeIbHOTO COSIMHEHUS KAaTYIIKU UHIYKTUBHOCTH, KOHACHCAaTOpa U
pe3ucTopa B LEMsAX NIEPEMEHHOTO TOKa.

[Ipuobperaembie yMeHus, 3Hanus U komnerennuu: Y1 —3; 31 —9; OK1 -9; TIK2.1, 3.2

Oolecneuenue 3aHATUSI: AMIIEPMETPHI, BOJIBTMETPbI, KAJIbKYJISTOPHI.
IIpoxo/KUTEIbHOCTD 3aHATHA: 2 Yac.

Texnuka Oe3zomnacHOCTH Ha paboueM MecTe:

1. IlpoBoauTh paboTy Ha CTEHJE pa3pelIaeTcs rpymIe CTyJJeHTOB He MeHee ABYyX 4yenoBek. Pabora Ha
CTEHJIe OJHOT0 CTYACHTa pa3pelaeTcs B TMOPAIKE MWCKIIOYEHUS M TOJIBKO B TPUCYTCTBUU
IpernoaaBaTessl WiIK JJabopaHTa.

2. Ilepen cOopkoil cxembl Ha pabodyeM MecTe CTYIEHThl O0s3aHbl YOEIUTHCS, UYTO CTEHJ
71a00paTOPHOIN YCTAaHOBKHU OTKJIFOUEH OT CETH JIEKTPOIMUTAHUS.

3. CO0opKy cxembl pa3zpelaercs NPOU3BOIUTh TOIBKO MUCIPAaBHBIMU M30JIMPOBAHHBIMU ITPOBOJIAMH C
HaKOHEYHHUKAMHU.

4. TlogxnrouaTh CXeMy K 3JIEKTPOCETH pPa3pellaeTcsl TOJIbKO € pa3pellieHHs NpernojaBaTess WM
JabopaHTa.

5. Ilepen MOIKIIOYEHHWEM CXEMBI K JIEKTPOCETH CTYIEHTHI JTOJDKHBI 00s3aTeNbHO YOSAMTHCS, UTO
HUKTO HE MPHUKACAETCS K TOKOBEIYIIHM YacTsAM YCTAaHOBKH.

6. B cinysae HeoOXOIMMOCTH KaKUX-TMOO TMEPEKIOYEHUM WM OTKJIIOYEHHUH 3IIEMEHTOB
HKCIEPUMEHTAIBHON YCTaHOBKHM, HaXOASAIICHCA TMOJ HAampsDKEHUEM, YCTAaHOBKA JOJDKHA OBITh
OTKJIIOYEHA OT CETH.

7. BxitoueHue M OTKIIIOYEHHE CTEHAA OT 3JIEKTPOCETH JIOJDKHO IMPOU3BOJIUTHCS OJHUM M TEM KE
minoM. B cnyyae HeHOpManbHOM pabOThl YCTAaHOBKM WJIM YIpO3€ MOPAXKEHUS DICKTPUUECKUM TOKOM
KOTo-1u00 M3 paboTaroIuX, OTKIIOYEHHE CTeHJla OT CETH JOJDKHO OBbITh MPOU3BEICHO HEMEJIEHHO
JOOBIM U3 YYAaCTHUKOB paboThl. O ciayduBIIEMCS JTOJDKHO OBITh J0JIOKEHO PYKOBOJUTENIO pabOT MM
KOMy-JIn60 U3 nepcoHana jgabopatopuu. IIoBTOpHOE BKIIOUEHHE YCTAaHOBKH MOKET OBITH JIOMYILEHO
TOJILKO PYKOBOJUTENEM paboT Mocie ee MPOBEPKU U YCTPaHEHUsI HEHCITPABHOCTEH.

8. Ilpu BpeMeHHOM MpeKpaleHu padoT Ha JJaOOPAaTOPHOM CTEHJE OH JIOJKEH OBITh OTKJIIOYEH OT
CETH.

Teopernyecknit maTepuaJ
Coaepxanue padoThI

HlpyTok nutanua




Jano mis nannoit cxemel: U=10B; R =3 Owm; XL =8 Om; Xc =4 0Om.

3agava 1. OnpeaenuTs TOK yepe3 conpoTtupieHue R1.
Paccunrarh aKTUBHYIO, PEAKTUBHYIO U ITOJIHYIO
MOIIHOCTb. [IpoBecTr sKCrepUMeHTaIbHYIO IPOBEPKY.

3agayva 2. OnpeaenuTh TOK Yepe3 KaTylIKy
uHayKTUBHOCTU L2. Paccuntarh akTUBHYIO, PEaKTUBHYIO
Y MOJIHYIO MOITHOCTb. [IpoBecTH sKCIIepUMEHTANIbHYIO
MIPOBEPKY.

3amaua 3. OnpenenuTs HaIPsHKEHUE Ha COMTPOTUBIICHUH
R3. Paccuutarh aKkTUBHYIO, PEAKTUBHYIO U TTOJHYIO
MOMIHOCTb. [IpoBecTH HKCIIEPUMEHTATBHYIO TPOBEPKY.

3agaya 4. OnpeaenuTh HAPSKEHUE HAa COTPOTUBIICHUN
R2. PaccunTaTh aKTUBHYIO, pEAKTUBHYIO U ITOJIHYIO
MOIIHOCTH. [IpoBECTH 3KCIIEPUMEHTATIBHYIO IPOBEPKY.

3anava 5. OnpenenuTs TOK yepe3 conporuBieHne R2.
Paccunrtarh akTUBHYIO, pEAKTUBHYIO U MTOJHYIO
MOIIHOCTb. [IpoBecTH sKCIIEpUMEHTAIbHYIO IPOBEPKY.

3anava 6. OnpenenuTs TOK Yepe3 KaTylKy
uHIyKTUBHOCTU L2. Paccuntarh akTUBHYIO, PEAKTUBHYIO
U MOJIHYIO MOITHOCTb. [IpoBecTH SKCIIEpUMEHTANIbHYIO
MIPOBEPKY.

3amaua 7. OnpenenuTs HAIPsHKEHUE HA KOHACHCATOPE
C3 . PaccunTarh aKTHBHYIO, PCAKTHBHYIO H ITOJIHYIO
MOIIHOCTG. [IpOBECTH IKCIEPUMEHTAIBHYIO TPOBEPKY.

3anava 8. OnpenenuTs HaNpsHKEHUE Ha KaTyILIKe
WHIYKTUBHOCTU L2. Paccuntarh akTHBHYIO, PEAKTUBHYIO
U TIOJIHYIO MOIIHOCTB. [IpoBecTH SKCIIEPUMEHTATIBHYIO
IIPOBEPKY.

BOHpOCLI IJIsL KOHTPOJIA

B u4ém omacHOCTB pe30HaHCa HaHpH)KeHI/Iﬁ UL TPOMBIINIJICHHBIX BJIeKTpOYCTaHOBOK?
Hanwmcare u mOSCHUTH (I)OpMy.HaMI/I YC10BUsT BO3HHUKHOBCHHS PE30HAHCA HaprDKCHI/II\/’I.

HomarnHee 3amanue
Jlns Bcex ciydaeB B MacmiTa0e MOCTPOUTH BEKTOPHBIE JHUArPaMMBI.

Crnmncok pekoMeHyeMoil JJuTepaTypsbl

DNEeKTPOTEXHUKA C OCHOBAMH 3JIeKTpoHUKH: yueObHoe mocodue / A K. Cnasunckuii, U.C. TypeBckuii. -
M.: U1 ®OPYM: HULl Undpa-M, 2015.

OnexrporexHuka: yueOHuk / I.A. Byreipun. M.: U3narensckuii neHTp «Akagemus», 2015 rox. — 272
CcTp.




[IpakTuyeckas padora Ned
Tema: «Pemenue 3amau Ha coeauHeHue moTpebuTeneit B "3e3my'. OmpeneneHue xapakrepa memnu

10 BEJIUYMHE TOKA B HEUTPaIbHOM IIPOBOJE.

Heas 3auaTusa: Hayuntbcs paccunThiBaTh Tpex(azHOM LEnH MpH COSTUHEHNUH MTOTPEeOUTENs
«3Be371011».

IIpuoGperaembie ymeHus, 3HaHus 1 komnerennuu: Y1 —3; 31 -9; OK1 -9; IIK2.1, 3.2

O0ecneyenne 3aHATHA: AMIIEPMETPBI, BOJIBTMETPBI, KAJIBKYJISTOPBI.

IIpoxo/EKUTEIbHOCTD 3aHATHSA: 2 Yac.

TexHuka 6e30macHOCTH Ha pabovyeM MecTe:

1. IlpoBoauTh paboTy Ha CTEHJE pa3penIaeTcs Tpymnie CTyICHTOB He MeHee JByX uesnoBek. Pabora Ha
CTEHJIe OJHOT0 CTYACHTa pa3peuiaeTcss B TMOPAIAKE WCKIIOYEHUS M TOJBKO B TPHUCYTCTBUU
IpernojaBaTelis Wi JabopaHTa.

2. Ilepen cOopkoii cxeMbl Ha pabodyeM MecTe CTYAEHThl 00s3aHbl YOEAUTbCA, YTO CTEH]
71a00paTOPHOI YCTAHOBKHU OTKIIFOUEH OT CETH 3JICKTPOMUTAHMUS.

3. COopKy cxeMbl pa3pelaeTcsi MPOU3BOAUTH TOJIBKO UCIPABHBIMU M30JIMPOBAHHBIMU MPOBOJAMH C
HAKOHEYHUKAMH.

4. TlopkioyaTh CXE€My K 3JIEKTPOCETH pa3peliaeTcsl TONbKO C pa3pellieHHs MpenojaBaTelis WM
nabopaHra.

5. Ilepen MOAKIIIOYEHHEM CXEMBI K DJIEKTPOCETH CTYACHTHI JOJDKHBI 00s3aTelNbHO YOCAUTHCS, YTO
HUKTO HE MPHUKACAETCS K TOKOBEIYIIHM YacTsAM YCTAaHOBKH.

6. B cinysae HeoOXOIMMOCTH KaKUX-TMOO TMEPEKIOYEHUM WM OTKJIIOYEHHUH 3IIEMEHTOB
OKCIEPUMEHTAIBHON YCTAaHOBKHM, HaXOSIICHCS TMOJ HANpsSHKCHWEM, YCTaHOBKAa JIOJDKHA OBIThH
OTKJTIOYEHA OT CETH.

7. BxiitoueHue M OTKIIIOYEHHE CTEHAA OT 3JIEKTPOCETH JOJKHO MPOU3BOJUTHCS OJHHUM U TEM JKe
muioM. B cimydae HeHOpMasnbHOM PabOTHl YCTAHOBKH WM YTPO3€ MOPAKEHHS INEKTPUYECKUM TOKOM
KOro-mubo u3 paboTaromMx, OTKIIIOUYEHUE CTEHAA OT CETH JOJDKHO ObITh IMPOU3BEICHO HEMEICHHO
JH0OBIM U3 YYAaCTHUKOB paboThl. O ciaydyMBIIEMCS JODKHO OBITH J10JIOKEHO PYKOBOJUTEIIO paboT MM
KOMy-JIn60 U3 nepcoHana jgabopatopuu. IIoBTOpHOE BKIIOUEHHE YCTAaHOBKH MOKET OBITH JIOMYILEHO
TOJIKO PYKOBOJIUTENIEM paboT Mociie ee MPOBEPKH U YCTPAHEHHs HEHMCIIPAaBHOCTEH.

8. [Ipu BpeMeHHOM MpeKpalieHuu paboT Ha JaOOPATOPHOM CTEHJE OH JIOJDKEH OBITh OTKIIIOUEH OT
CETH.

Teopernyecknit MmaTepuaJ
Coaepxxanue padoThI

Tpu rpynms! conpoTUBICHUH COEMHUIM 3BE3/10H ¢ HYJIEBBIM NIPOBOIOM U BKIIIOUMIIH B
Tpex(azHyIo CETh MEPEMEHHOT0 TOKA C IMHEWHBIM HanpsikeHneM UHOM. AKTHBHBIEC COITPOTHBIICHHS B
¢azax A, B u C coorBerctBeHHo paBHbl RA, RB, RC; peaktusnsie — XA, XB, XC. Xapakrep
PEaKTUBHBIX CONPOTUBIIEHUH YKa3aH B CXeME LIeNU. YTJbl cABUra (a3 B Kax10i (ase paBHbI QA, 9B,
¢C. JIuneitHble TOKM B HOpMasibHOM pexkume paBHbl A, IB, IC. @a3bl Harpy3ku noTpedisioT aKTUBHbIE
momHocTH PA, PB, PC 1 peaktuBabsie QA, QB, QC. B Tabnuiie BapuaHTOB yKa3aHBI HEKOTOPHIE U3
STHUX BEJIMYMH M HOMEp pUCYHKa 1emnu. [[s cBoero BapuanTa He0OOXOAUMO: ONPEACTUTh BETHUUHBI,
OTMEYEHHBIE TIPOYEPKAMHU B TAOJINIIE ¥ HAYEPTUTh BEKTOPHYIO THArpamMMy IIeTd B HOPMAJIbHOM PEXUME
U B aBapUIHOM pEeXUME MPH OTKIIOUEHUH (a3bl A. 3 BEKTOPHBIX AUarpaMM OIPeeIUTh IrpapuuecKu
TOKH B HYJIEBOM IIPOBOJIE B 000MX PEKUMAX.
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BOHpOCBI JJIs1 KOHTPOJIA

Kakoii mpuHumn neiictsus y Tpexgaznoro reaeparopa’?
B 4eM 3aki04aroTCs OCHOBHBIE MPEUMYIIECTBA TPEeX(Pa3zHbIX cUCTEM?
Kakue cucreMbl 0051a1a10T CBOMCTBOM YPaBHOBEILIEHHOCTH, B YeM OHO BbIpaxaercs?
Kakue cymiecTByioT cxeMbl COETUHEHUS B TpeX(Pa3HbIX Hensx?
Kaxkue cooTHOmEHNS MCXKOY (baBHI)IMI/I ¥ TWHEHHBIMH BEJIMYMHAMHA UMEIOT MECTO IIpru COCANHCHUHA B
3BE3/y U B TPEYTOJbHUK?

HomarmHee 3amanue

Yro Oyzner, eciiu MOMEHATh MECTaMH Ha4yaJlo ¥ KOHEll OJJHOM u3 (pa3 reHepaTropa npu COSAUHEHUH B
TPEYTrOJIbHUK, U oYeMy?
Omnpenennre KOMIUIEKCHI THHEHHBIX HAIPSDKEHUH, €CTTU TPU COeTUHEHHNH (a3 reHepaTropa B 3BE3/y




Hayvajio v KoHer 00OMOTKH (a3pl C MOMEHSITH MECTaMHU.

CnucoK peKOMeH1yeMO# JIUTepaTypbl
DNEKTPOTEXHUKA ¢ OCHOBAMU JJIEKTPOHHKH: yaeOHoe mocobue / A.K. CnaBunckuii, U.C. TypeBckui. -
M.: U1 ®OPYM: HUILI Undpa-M, 2015.
Onexrporexnuka: yueOnuk / I.A. Byreipun. M.: U3narensckuii neHTp «Akagemus», 2015 rox. — 272
CTp.

[IpakTnueckas padora NeS
Tema: «Pemenue 3a1au Ipu COeIMHEHUN TOTpeOUTENCH B "TpeyroibHUK'.
Heab 3anaTus: Hayuntbes paccunThiBaTh Tpex($a3HOM enu MPU COeAMHEHUN OTpeduTest
«TPEYTOIBHUKOM).
IIpuoOperaemblie ymeHus1, 3HaAHUSA U KomneTenuuu: Y1 —3; 31 -9; OK1 -9; IIK2.1, 3.2
O0ecneyenune 3aHATUS: AMIIEPMETPBI, BOJIBTMETPBI, KAJIbKYJISTOPBIL.
IIpoxo/KNTENBLHOCTD 3aHATHSA: 2 Yac.

Texnuka Oe3zomacHOCTH Ha paboueM MecTe:

1. [IpoBoauTh pabOTy Ha CTEH/IE€ pa3pelIaeTCs IPyIIe CTYAEHTOB HE MEHEE JBYX desloBeK. PaboTa Ha
CTEHJI€ OJIHOTO CTYIEHTa pa3pelIacTcsi B IMOPSJIKE HCKIIOYEHUS M TOJIBKO B IPUCYTCTBUU
IIPEINoIaBaTelsl WU JJAOOpaHTa.

2. Ilepen cOopkoil cxembl Ha pabodyeM MecTe CTYIEHThl O0s3aHbl YOEIUTHCS, UYTO CTEHJ
71a00paTOPHOIN YCTAaHOBKHU OTKJIFOUEH OT CETH JIEKTPOMUTAHUS.

3. CO0pKy cxembl pa3zpelaercss MpOU3BOIUTh TOJIbKO UCIPABHBIMU M30JIMPOBAHHBIMU IIPOBOIAMH C
HaKOHEYHHUKAMHU.

4. TlogxirouaTh CXeMy K 3JIEKTPOCETH pPa3pellaeTcsl TOJIbKO C pa3pelleHHs HpernojaBaTess WM
nabopaHTa.

5. Ilepen moAKIIOYEHHEM CXEMBbI K AJIEKTPOCETH CTYIEHTHI JOJKHBI 00s3aTENIbHO YOEIUTHCS, YTO
HUKTO HE MPHUKACAETCS K TOKOBEIYITIM YacTsSM yCTAaHOBKH.

6. B cnysae HeoOXOIUMOCTH KaKUX-THMOO TEPEKIYEHUH WIM OTKJIIOYEHHUH 3IIEMEHTOB
OKCIIEPUMEHTATBHON YCTAaHOBKHM, HaXOJSAIIEHcCS TMOJ HampspDKeHUEM, YCTAaHOBKA JOJDKHA OBITh
OTKJIIOYEHA OT CETH.

7. BxitoueHue M OTKIIIOYEHHME CTEH/AA OT 3JEKTPOCETH JIOJKHO NMPOU3BOJIUTHCA OJHUM M TEM Ke
munoM. B cnyyae HeHOpManbHOM pabOThl YCTAaHOBKU WJIM YIpO3€ MOPAXKEHUS DICKTPUUECKUM TOKOM
KOTo-u00 M3 paboTaroIuX, OTKIIOYEHHE CTeHJla OT CETH JOJDKHO OBbITh MPOU3BEICHO HEMEJIEHHO
J0OBIM U3 YYAaCTHUKOB paboThl. O ciaydMBIIEMCS JOJKHO OBITh JOJ0XKEHO PYKOBOJIUTENIO PabOT MU
KOMy-JIn60 3 nepcoHana jgabopatopuu. IIoBTOpHOE BKIIOUEHHE YCTAaHOBKH MOKET OBITH JIOMYIIEHO
TOJILKO PYKOBOJUTENEM paboT Mocie ee MPOBEPKU U YCTPAaHEHUsI HEHCIIPABHOCTEH.

8. Ilpu BpeMeHHOM MpeKpaleHnu padoT Ha JabOpaTOPHOM CTEHJIE OH JIOJDKEH OBITh OTKIIIOYEH OT
CETH.

Teopernyecknit marepuaJ
Coaepxxanue padboThl
Metoauka pemieHust 3a1a4 IpU COSIMHEHUN HArPY3KH «TPEYTrOIbHUKOM.

B tpexdasnyto cets ¢ Uy = 380 B BKIItOYSH COCTUHEHHBIN TPEYTrOILHIUKOM TpeXpa3HbIit
aCMHXPOHHBIN BUraTens MourHocThio P = 5 kBT, KIIJ] aBurarens pasen ng = 90%, koopdpunueHt
MOIIHOCTH c0s ¢y = 0,8. Onpeaenuts Gpa3Hbie U JIUHEHHBIC TOKW JBUTATEIIS, TApaMETPhI €0 CXEMBbI
3amernieHust R, X, MOCTPOUTH BEKTOPHYIO TUarpaMMy. BKITFOUMTE BaTTMETPHI TSl U3MEPEHUS
AKTUBHOW MOILIHOCTH U HAWTH UX IIOKA3aHMUS.

JIBUTaTENh SBJISETCS AaKTUBHO-UHAYKTUBHBIM MIOTPEOUTETIEM SHEPTUH, €TO CXEMa 3aMEILCHUS
IIpUBE/IEHA Ha puc. 1



Cxewma 1ienu nokasana Ha puc. |
/\ o l\

Puc. 1
Pacder akTMBHOI MOIIIHOCTH ¥ TOKOB, TIOTPEOJIIEMBIX IBUTATEIIEM M3 CETH.

B macniopre nBuratens yka3plBaeTCsi MEXaHUYECKasi MOIITHOCTh Ha BaTy; MOTpebIsieMasi akTHBHAs
MOIIIHOCTH JIBUTATENS

P=Pyg/n=500/0.9=5560 Br.

JlJ1 cCMMMETpUYHOM Harpy3KH, KaKOW SBIISETCS ABUTaTEINb,

P=3Uglpcos@ u lp =P/ (3 Ugp cos ¢).
lo =5560/(3 - 380 - 0,8)=6,09 A.
|_]'[ = ""Elq, = ""E : 6,09: 10,54 A.

Pacuer mapameTpoB cxeMbl 3aMeIIEHUs TBUTATENS.

Zo=Ugp/lp=380/6,09=62,4 OM; Ry = Zg cos ¢ = 62,4 - 0,8 =49,9 Owm;
Xo =2y sin ¢p = 62,4 - 0,6 = 37,4 Om; cos ggp = cos ¢y = 0,8.

[TocTpoeHre BEKTOpPHOM ArarpaMMBl.

JIMHCWHBIC HATIPSKCHMS CTPOSATCS B BUJE CHMMETPUYHOMN 3BE3/IbI, OHU )K€ SBJISIOTCS B JAHHOM
cirydae (ha3HpIMU HanpsDKeHUsIMU. Da3HbIe TOKH OTCTAIOT OT HAMPSHKCHUA HA YTOJ (P, JMHCWHBIC TOKU
CTposiTcs 1Mo (a3HBIM Ha OCHOBAHWHW ypaBHEHUH, COCTABJIICHHBIX IO ITepBOMY 3akoHy Kupxroda:

iA = iab - ica; iB = ibc - I’ab; I,C = I’ca - I’bc-

BekTopHas nuarpamMma noka3aHa Ha puc. 2

@
Uas
»

UBL‘
Puc. 2.
B TpeXmpoBOHBIX CETSX YaCTO JUISl H3MEPEHUS aKTUBHON MOITHOCTH TPUMEHSETCS CXeMa JIBYX

BATTMETPOB, OJIMH U3 BAPUAHTOB KOTOPOM MOKa3aH Ha puc. 3. IlokazaHus BaTTMETpa ONpPEAEIISIOTCS
HpOI/ISBeJIeHI/IeM Haprl)KeHI/IH, HpI/IJ'IO)KeHHOFO K €ro KaTyIHKe Haprl)KeHI/IS[, Ha TOK B TOKOBOﬁ KaTyIHKe
158 KOCI/IHyC yrna Me>1<)1y HUMMU:

P1=Uag lacos (Uag  1a) =380 - 10,54 - cos (¢po + 30°) = 1573 Br;
P, = Ucg lc cos (Ucg * Ic) =380 - 10,54 - cos (9o - 30°) = 3976 Br.

AKTHBHasi MOIIIHOCTb Tpex(a3Hoi 1enu paBHa aaredpandeckoil CyMMe Moka3aHuil npuoopoB:
P =P, + P, = 1573 + 3976 = 5549 Br.



1\ O = 7

¥

PW2

. Puc. 3. Cxema BKJIIOYEHHS BATTMETPOB

Bomnpocs! 1 KOHTpOIIs
1. KakoBO COOTHOILIEHHE MEX/Y JIMHEHHBIMU U (DPa3HBIMU HANPSHDKEHUSMU IIPU COETMHEHUU (a3
MCTOYHHKA WM IIPUEMHHKA TPEYTOJbHUKOM?
2. Kak BuIYncinTh (1)33HI>I€ W TUHEWHBIC TOKH IMPUEMHHUKA, COCAMHCHHOI'O TPCYIrOJIbHUKOM, CCJIN
M3BECTHO JINHEWHOE HANPsHKEHUE UCTOYHUKA U COMTPOTUBIICHHUE (Pa3 MprUeMHUKA?
3. KakoBo cooTHOIIEHHE MEX Ty THHEHHBIMU U (Da3HBIMH TOKAMUA CHMMETPUYHOTO TIPUEMHHUKA,
COEIUHEHHOT'O TPEYTOJIbHUKOM?
4. Kak BbIUMCIINTh AKTUBHYIO, PEAKTUBHYIO U MOJHYIO0 MOLUTHOCTH CUMMETPHUUHON Tpexpa3Hoi
Harpy3ku? Kak BBIYHUCIISIIOTCS 3TU MOLIHOCTH [IPU HECUMMETPUYHOI Harpyske?

JlomamniHee 3aganue
1. CxosibKO BaTTMETPOB HYKHO Il U3MEPEHUS AKTUBHOM MOIITHOCTH TpeX(a3HOW Harpy3ku B
YeThIPEXIPOBOAHOBOM Lenu? Kak oHu BKIIOYaroTCs ?
2. CKOJIBKO BaTTMETPOB HCIOJB3YIOT MTPH U3MEPEHNU aKTHBHON MOIIHOCTH B TPEXIPOBOTHBIX
Tpexdasznbix cerax? Kak onu Birodarorcs?
3. B xakux ciaydasx MO>KHO H3MEPHUTh MOIITHOCTh Tpex(a3HOW Harpy3ku oHUM BarTMeTpoM? Kak ero
BKJIFOUNTH?

CnucoK pekoMeH/1yeMoii JINTepaTypbl

DNEeKTPOTEXHUKA C OCHOBaMH 3JIeKTpoHUKH: yueoHoe nmocodue / A K. Cnasunckuii, U.C. TypeBckuii. -
M.: U1 ®OPYM: HULl Undpa-M, 2015.

OnexrporexHuka: yueOHuk / II.A. Byreipun. M.: U3narensckuii neHTp «Akagemus», 2015 rox. — 272
cTp.



Tect Nel.
Bapuanm x.1
Jano: mockuit citosiHoi koaeHcarop . C;= 15 Mmxk®@; C,= 10 Mx®; C3=35 MKD;
S=1210% (M*); d=0,1"107% (M) ;
C, C,
C;

C;

2
o} IR L BT
C, Cs
Pre.1 Puc. 2 Puc. 3
g ) ) =503
M3 tabauusl. € =6 ;& 36 109 ——( A/l ; dopmyiia EMKOCTH : q (D)

Nert
I B OIl PO C bI BAPUAHTBI OTBETOB
Bennunna émkoctu
1. 6,82 6,37 7,20 10,6 15,9
konaeHcaTopaC(mukodapan)
Cxema coeIuHEHUS
2. [I0CJIEIOB napaui CMelaH npsiMast KOCBEHH
KOHJIeHcaTopoB Ha Puc. 1
CxeMma coeIuHEeHUS
3. napaJii CMEIIaH | MOCJEN0B | KOCBEHH npsiMasi
KOHJIEHCAaTOpoB Ha Puc. 2
CxeMa coeMHEHUS
4, napayul | CMeIIaH MOCJICNIOB | TIpsMast KOCBEHH
KOHJIeHcaTopoB Ha Puc. 3
OO0mast EMKOCTB JUIS CXEMBI
5. 25 6 7,5 8,2 10,6
pucynka 1 (mukpodapan). C
O01Ias EMKOCTB U1 CXEMBI
6. 5 25 7,5 6 8,2 10,6
pucynka 2 (mukpodapan). C
OO0miast EMKOCTD UL CXEMBI
7. A 6 7,5 25 8,2 10,6
pucynka 3 (mukpodapan). C
OcHOBHAas €TUHUIIA EMKOCTH B M
8. JVHHAIL ukpodap Dapaa [Mukodapa Om Awmep
cucreme CU. aza aa
N3menenne EMxocTH - 3
KOHJICHCATOpa C YMEHBIIICHHEM © HATUTCIb | o MO0
0. VMEHBIIUT | U3MEHHUTC | YBEIHYUT. HO
PaCCTOSTHUSI MEXKy OOKJIaIKaMH. YMEHBILIUT
q cA q YMEHBILUT
N3menenne EMKOCTH Ha muoro | 3maunreinn
He YMmeHbIn
10. | xongEHCAaTOpa C YBEIMYEHUEM VBeIHUHT. YMEHBIIUT HO
N3MCHUTCA TCs
IomAaau S 00KIaI0K. co YMEHBIIUT




Bapuanm x-2
Hano: mnockuii cntosiHoit koHaeHcarop . C; =20 mx®; C,=20 Mx®; Cz3= 15 MkD;

Cy=10Mx®d; S=12-10° M) ; d=0,1-10% (m) ;
C; C,
C, C, G G, Cy
oA o e
(2 &
Pic. 1 Pric.2 Piic. 3
Ws rabmust: € =480 = 2o 109 (% . dopmyna émkxoctn: C = gZ—OS (D)

Nemn
. B OII PO C bI BAPUAHTBI OTBETOB
Benuunna émkoctu
1. 5,6 6,4 4,25 10,6 15,9
konaercaropaC(mukodapan)
Cxema coequHEeHUS
2. cMelIaH napajul | MOCHEJOB | mpsMas | KOCBEHH
KOHJIeHcaTopoB Ha Puc. 1
CxeMa coetuHeHuUs
3. cMelIaH napajul | MOCJEJOB | KOCBEHH | TMpsiMas
KOHJIEHCAaTOpoB Ha Puc. 2
Cxema coequHEHHUS
4. napajul | MocjiefoB | CMEWaH | MpsMas | KOCBEHH
KOHJIeHcaTopoB Ha Puc. 3
OO0mast EMKOCTB JUIS CXEMBI
5. 5,2 6 40 8,2 10,6
pucynka 1 (mukpodapan). C
OO61mast EMKOCTD TSI CXEMBI
6. 5,2 6 40 8,2 10,6
pucynka 2 (mukpodapan). C
OO0m1ast EMKOCTb JI1 CXEMBbI
7. " 40,6 5,6 6,6 18,2 10,6
pucynka 3 (mukpodapan). C
OcHoOBHas eAMHUIIA EMKOCTH B I1
3. JIMHUILL ukogapa dapaa Muxkpoda Om Awimiep
cucteme CH. Aa pana
N3MeHeHne EMKOCTH 3
KOHJIEHCATOpa C YMECHBIICHUEM He Vyersmm | Ch e TS | Havmoro
9. VBenuuur. HO
PAcCCTOSTHUS MEXKy OOKJIaIKaMU. | U3MEHHUTCS TCA YMEHBIIUT
d YMCHBIIUT
N3MeHeHne EMKOCTH Ha muOTO | 3HAaUMTENDH
YMeHbIIUT He
10. | koHOEHcaTopa C yBEIIMUYEHUEM VBeNIWYUT. | yMEHBIINUT HO
Csi N3MCHUT.
Iomam S oOKIaIoK. csl YMEHBIIIAT




Bapuanm x.3
Jano: mnockuii cmoasHoi kouaencarop . C; = 10 mx®d; C,=5 Mx®; Cz= 10 mkD;

C,=6Mxd; S=12-10° (M%) ; d=0,1'107 (m);
A | |
c G
bl A 3
o oA e
C, C;
Puc. 1 Puc.2 Puc. 3
: D " _ €8S
U3 tabmuupl. €=4 ;¢ ( / ) ®opmyma émkocti : C =—— (D)
"~ 36. 109 s d
Nert
I B OII PO C BbI BAPUAHTBI OTBETOB
Be a éMKoC
1, FITIHA CMROCTH 3,15 4,25 5,25 6,15 15,9
konaeHcaTopaC(mukodapan)
O061as éMkoc cxe
2, LT EMIEOTTD JUT EXEMBL 2,5 3,3 4,0 8,2 10,6
pucynka 1 (mukpodapan). C
O061as éMKoc cxe
3, LT SMIEOTTD /U EXEMbL 15 6 40 8,2 10,6
pucynka 2 (mukpodapan). C
OO0mast EMKOCTB JUIS CXEMBI
4, B A 3 5,2 6 8,2 10,6
pucynka 3 (mukpodapan). C
CxeMa coeIuHEeHUS
5. KoH1eHCaTOpOB Ha Pic. | CMelIaH napaji | MOCJEJ0B | MpsiMast KOCBEHH
CxeMa coeIuHEeHUS
6. KOHJIeHCATOPOB Ha PHC. 2 CMECIIIaH | MOCJIENIOB | Tapasul KOCBEHH npsiMast
Cxema coequHEHHUS
1. KOHIeHCATOPOB Ha PHC. 3 mapajyi | TOCJIEI0B | CMEIIaH npsiMast KOCBEHH
8. OcHoBHasA eAMHUIIA EMKOCTH B Dapaja ITukodapa | Muxpoda OM Ammiep
cucteme CI. aa pana
N3menenne EMKOCTH
9 KOHJEHCATOpa ¢ YMCHbIICHUEM . 3Haj§enb YMeHbIIH I/I3MH§I/IT Hamnoro
" | paccTOAHUS MEXTy OOKIIaTKaMHU. ' TCS CHITC | Y MeHbImT
d YMGHBHII/IT g
Nsmenenne EéMxocTH 3HaunuTEND o Ha muoro y
10. | koHEHCaTOpa C YBEIMYEHUEM YBeanuur. HO HSMCSIHT YMEHBILHNT Mif::nm
IJIOMIAIN S 00KJIaI0K. YMCHBIINT ' Ci




Bapuanm x4
Jano: mnockuii cmoasHoi kouaencarop . C;= 15 mx®; C,=10 Mx®; C3= 6 MkD;

Cs=4 mx®; S=1,210" (MZ); d=0,1-102 (m) ;
¢, C; ;
C, C, G C; Gy
e g g
G
Pue. | Puc. 2 Prc 3 Puc 4
U3 tabmumpl: € =6 ;& = 36. 109 (% ; dopmyna EMKOCTH : C= EZ—OS (D)

Nern
I B OIl PO C BbI BAPUAHTBI OTBETOB
Bennunna émkoctu
1. 6,82 6,37 7,20 10,6 15,9
konaeHcaTopaC(mukodapan)
OO0mast EMKOCTB JUISI CXEMBI
2, » A 3 4 5 8 6
pucynka 1 (mukpodapan). C
OO0mast EMKOCTB JUISI CXEMBI
3, » A 25 7,5 26 8,2 10,6
pucynka 2 (mukpodapan). C
OO0mast EMKOCTB JUIS CXEMBI
4, n A 6,2 7,1 2,5 8,2 8,6
pucynka 3 (mukpodapan). C
O01as EMKOCTB U1 CXEMBI
5, » A 6,6 2,6 2.3 8,2 12,6
pucynka 4 (mukpodapan). C
Cxema coeIuHEeHUS
6. IOCJICAOB | Mapal CcMelIal npsiMast KOCBEHH
KOHJIeHCcaTopoB Ha Puc. 1
CxeMa coeIMHEHUS
7. CMeIaH mapaji | MOCJeJ0B | KOCBEHH npsiMast
KOHIeHCcaTopoB Ha Puc. 2
CxeMa coeMHEHUS
8. napajyul | CMelaH MOCJICIIOB | TIpsAMas KOCBEHH
KOHJIeHCaTopoB Ha Puc. 3
OcHOBHAas €TMHUIIA EMKOCTH B
9. S BosnbT Muxpoga dapana Om Awmriep
cucreme CU. pana
N3menenne EéMxocTH -
KOHJIEHCATOpa C YMEHBIIICHUEM 3HauYNUTED © YMmenbmn | Hamuoro
10. VBEJIWYHUT. | U3MEHHTC
PacCTOSTHHSI MEX1y OOKIaIKaMU. | HO . TCs YMEHBIIHUT
d YMEHBIIUT




Tect Ne2

AnekmpomMazHemu3m

Jlano:
B cepaeunuke u3 2NEKTPOTEXHHUECKOI
craiyd (pa3mepsl JaHbl B CAHTUMETpaXx)
¢ uncaom Butkos 06MoTKH W =408 sirion

BapuaHT Ne 1

=3
co31aH MarHuTHelil norok @ = 2.826-10 85
( 282600 Mxkc). //%\I
,-Z('p :2ﬂ.&‘p
A
./[d q,“ /“ ffp BT' ln
2 S(f\lz} 38 & c‘:t 4 ‘7()~ jﬂclalu H/ }
Ne
/ B OII PO C bI BAPUAHTBI OTBETOB
II/ 11
JlnviHa cpenHed MarHUTHOM
1. 85,96 92,2 71,64 81,64 97,3
JUHUAU Ecp(CM)?
[Tnomans ceyeHUs
2. 2 48,58 24,20 54,75 34,34 28,26
cepaeuHnKa S (cM”) ?
3. | Marautnas uanykuus B (I'c) 2 | 16 000 8 000 12000 | 14000 | 10000
y
Hanps>x€HHOCTE MarHuTHOTO
OJIA I10 KPUBOU
4, P ) 4 7 6 5 8
namaranaupanus H (—)?
M
5. Tok B oomotke | (A)? 4 2,5 1 2 3
MaruutHasi IPOHUIIAEMOCTD
Marepuaga cepJeuyHrKa
6. - 0,02 0.003 0,0002 0,002 0,0004
H
Heman (—)?
M
Cunras MarauTHeii morox @O HEU3MEHHBIM, KaK HaJg0 W3MEHHTH ? :
Tox B 0OMOTKE, eciu He Hesnaunre yBeIHUHT Her
7 . E JIBHO yMeHLHII/ITB b OJHO3HA4YH
YBCIUIHATDE Lcp ? VSMCHATE | ¢\ ieppmmTs 0ro OTBETa
Her
Tox B 0OMOTKe, eciiu He Hesnauure OXHO3HAY
8 . 2 5 YMGHBH_H/ITB JIBHO yBeJ'II/ILII/ITB
YMEHBIITH S (cM°) MBMEHATD | oy, | HOTO
OTBECTAa
Tok B 0OMOTKE, e€clid B Hesnaunren Her
9. CCPACYHUKE CHACIATh BHO I/IBMI;;HTL YMCHBIIUTH yBeHIfIqHT OJHO3HAYH
Bo3aymHbIA 3a30p 0,1 cm ? | YMeHbIHTE Oro OTBeTa
Uucino BUTKOB OOMOTKH TpH e Her — Hesnaunte
10. HAaHHOM TOKE€, €CJIU OJTHO3HAYH | YMEHBIIUTH y N JIBHO
YBEIMYUTD Ecp? V3MCHATD | 16 oreeta YMCHBIITUTH




AnekmpomMazHemu3m

Jlano:

Bapuant Ne 2

B cepaeunnke w3 3AEKTPOTEXHHYECKOM

cranu  (pasmepsl laHbl B CAHTUMETPAXx)

¢ YMCIOM BHUTKOB 0OMOTKM W =408 surxos
=3

co3aan MaruuTHbiil notok P =2.2608+10 Bs

( 226080 Mic ). Ay,
1.6 =2JIR.,
A
—-Wdz ¢.\I|cc —w" — BT" I'n
2. S((-ulj - 4 38"‘ ‘:S o 4 "7(\)- w ‘5:’_/"('1:.1" "//.,\‘ (T
No
/ B OII PO C bl BAPUAHTBI OTBETOB
n/n
JlnuHa cpenHel MarHUTHOM
1. 85,96 92,2 71,64 81,64 97,3
JUHUAU Ecp(CM)?
[liomanes cedyeHust
2. 2 48,58 24,20 54,75 34,34 28,26
cepaeuHnka S (cM) ?
3. | Marauthas uaaykuus B (I'c) 2 | 12 000 10 000 8 000 14 000 16 000
Hanps>x€HHOCTE MarHuTHOTO
OJISI 1O KPUBOU
4, P A 3 7 5 4 8
namaranaupanus H (=—)?
fil
5. Tox B obmoTke | (A)? 0,4 1,5 0,8 2,5 3,3
MarautHasi MPOHHMIIAEMOCTh
MaTepuaia CepIACYHHKA
6. - 0,02 0.003 0,0002 0,002 0,0004
/L[N i A "
fnoaeée (i_) ,
Cunrass Maruutheii notoxk @ HEU3MEHHBIM, KaK HaJ0 W3MEHHTH ? :
Tox B 0OMOTKe, eciu He Hesnaunre R — Her
7 . ,E JIBHO YMCHBUIUTDH b OJHO3HA4YH
YBCIUIHATDE Lcp ? VSMCHATD | v\ ienpiumts Oro OTBETa
He3nauure Her
TOK B O6MOTK€, cCiint HEC OJIHO3HAY
8 . 2 YMCHBIIUTH JIBHO YBCJIHNYUTDH
yMeHpIIHTH S (cM?) ? MBMEHATE | o\ oppmurs | 100
OTBETa
Tox B OOMOTKE, €Cliu B Hesnauur Her
0. CEepJICUHHUKE CJIEIaTh YMEHBIITUTh He YBEIINIHUTh CIIPHO OJHO3HAYH
. 0.1 o HU3MEHATH YMCHBIIN OT'0 OTBETA
Bo3aymHbI 3a30p 0,1 cm ? -
Ywuciio BUTKOB OOMOTKH IPH e Her Hesnauure
10. HAaHHOM TOKC, CCJIK OJHO3HAYH | YMEHBILIHUTH yBeH:IqHT JTHHO
H3MCHATD Oro OTBE€Ta YMCHBIUIUTH

YBEIUYUTh Ecp?




AnekmpomMazHemu3m

=3
co31aH MaruuTHblit notok @ =3,3912-10"8s

Jlano:

B cepacunnke M3 2AEKTPOTEXHUHECKOI
cranu  (pa3Mepsl aHbl B CAaHTUMETpax)
¢ uncioM ButkoB ooMoTku W= 245 wirxos

Bapuant N 3

p) A A\
( 339120 Mxe). HYy.,
1.l =27TR.,
A
%2 ¢ . ” A\l' fcp B'r-" I
2. S((‘w‘j 4 I'c 5 c“z 4 ‘7[\) w 'i_/urnuu H%‘ ( M
No
/ B OIlI PO C BbI BAPUAHTHI OTBETOB
n/n
JlnvHa cpenHed MarHUTHOM
1. 85,96 92,2 71,64 81,64 97,3
JTUHUAU Ecp(CM)?
[Tnomans ceueHus
2. 2 48,58 24,20 54,75 34,34 28,26
cepaeuHnKa S (cM”) ?
3. | MarauThas uaaykuus B (I'c) 2 | 15000 | 13 000 12000 | 14000 | 16000
Hanps>x€HHOCTE MarHuTHOTO
MOJIS 10 KPUBOM
4. P A 5 7 4 6 8
namaranaupanus H (=—)?
fii
5. Tox B obmoTke | (A)? 3 2,5 2 4 5
MaruutHasi IPOHUIIAEMOCTD
Marepuaga cepJeuyHrKa
6. - 0,02 0.003 0,0002 0,002 0,0004
/L[N saaa (N5
foaee (—)*~
|
Cunras marautHbii notok D HewsMeHHBIM, Kak HAZO M3MEHHTH ? |
Tok B 00OMOTKE, eciu He Hesnauure o Her
7 . JIBHO YMCHBUIUTDH OJHO3HA4YH
YBCINIUTD Ecp ? VSMCHATD | v\ ienpumth b 0ro OTBETa
H Her
Tox B 0OMOTKe, eciiu He CSHAUUTC 1 HosHAY
8 . 2 5 YMCHBIIUTH JIBHO YBCJIHNYUTH
YMEHBIITH S (cM°) MBMEHATD | oy, | HOTO
OTBE€Ta
Tox B 0OMOTKe, €Cliud B e Hesnauur Her
0. CepAcYHUKE CcaenIaTh YMEHBIIUTh YBEIINIHUTH CIPHO OJHO3HAYH
% 9 H3MCHATH YMCHBIIH OI'0 OTBETAa
Bo3aymHbii 3a30p 0,1 cm ° TH
Ywuciio BUTKOB OOMOTKH IPH e Her ey | Hessasme
10. HAaHHOM TOKE, €CJIM OJTHO3HAYH | YMEHBIIUTH y . JIBHO
YBCHI/ILH/ITB Ecp') HU3MCHATD OI'0 OTBETa YMCHBIUIUTH




Anexkmpomaznemusm Bapuant Ne 4
JlaHo: ‘
B cepaeuHuke u3 x
IEKTPOTEXHUYECKOH CcTanm ,—-’T—-H '
Da3MEpPbl AaHbl B CAHTHMETpax 2 ' 9
i.i 5:1” TI'O}:\1JBI|TKOB 0H6\10r0rl‘\ ! W! b fw & &
W = 160 surxos L‘&,——J ‘
CO3/1aH MarHHTHbI _2101‘01( 4l —|4 }e
D= 1.6-10"Bs (160000 vk ) // >
&0
2N (D(.\lm‘:! = ﬁ("{]) (l_'.‘)
Biro= Qs Kp(c_\”— gl-r- ZZTZS-*-& Srm-;z ag _/Z[C'Ia_-lll H ’\‘3‘ M
Ne
/ B OII PO C BI BAPUAHTHBI OTBETOB
n/n
JlnviHa cpenHedl MarHuTHOM
1. 28 83 72 64 95
maann Lep( cm).
[Tnomane ceueHus
2. 12 14 19 18 16
cepreunrka S( KB. CM).
3. MarnuTHas uagykous B( Ti). 3 2 1 4 5
Hanpsik€HHOCTP MarHUTHOTO MOJIS IO
o 4
4. kpuBoii HamarauuuBanus H (). 4 7 6 S 8
M
5. | Tox B oomotke | (A). 1,0 1,5 25 3,0 2,0
MaruuTHasi IPOHUIIAEMOCTh
6. In 0,02 0,003 0,0002 | 0,002 | 0,004
MaTepualia CepIcUHHUKa ,Lla (—).
M
Cuyntas MaranTHeI moTok O HeM3MeHHBIM, Kak HAaZO0 M3MEHHTH:
et Bomnpo
7 Tok B o6Mmotke, ecin Lep YBOMMHT | g He YMEHBIIH c
yB CHI/ILH/ITI)? b Or'0 OTBETA HU3MCHATH Tb HCKOp
pEeKTeH
HECT
8 Tox B 0OMOTKe, ecnu mIOmIANbL OJIHO3HAY He YMEHBIIIN HEEZII;;; yBEIH
" | ceyeHHs ceplieUHUKa S yBEIMYHUTh ? | HOTO VSMCHATD b Ten HITh
OTBECTA
HECT
Tok B 0oOMOTKe, e€ciu B CEepACUHUKE | e YBEJTMYHT Bonpoe | oxros
0. o N aMersry | YMEHBIIMTE =7 HEKOpPpEK | Ha4HO
ceNaTh BO3AYLIHBIA 3a30p ? Ten o
OTBETAa
Yucao BUTKOB OOMOTKH, MpHU Borpo
10 JAHHOM TOKE, €CJIM YBEJIUYHUTH yMeHBIH | o He VBEHIHT c
: JUIMHY CpeJHEHd MarHUTHOMN Th OAHOSHAT | o remsiTs b HEKOp
Oro OTBETa pPEKTEH

maann Lep ?




Inekm POMACHEM UM

JlaHo:

Bapuant Ne 5

B cepaeunuke wu3 t
INEKTPOTEXHUYECKOI cTaiu . ’ —i{—z * f
‘ ] M X Q
(pa3mepsbl JaHbl B CaH(TH 1eTpax) W £, (w AR
C YMCJIOM BHTKOB OOMOTOK
W = 128 surkos ! Lfg——“* J
CO3/aH MarHuTHbII _;IOTOK Yl =4 H L%)
®=7,68-10"B5 (768000 Mxc) e
=20
o D vise) = ﬁ‘-“) ('_L‘)
(Tey= Qo gcp(c\n_ ZI + gz-i- g}'F& S"“ = ag _/llcm_m H f\_\;‘_) M
Ne
I B OIl PO C bl BAPUAHTHI OTBETOB
JlnviHa cpenHed MarHuTHOM
1. 28 83 72 64 95
maann Lep( cm).
[Inmomane ceyeHus
2. 12 14 19 18 16
ceprednnka S( KB. cM).
1500
3. Marnutnas uagykuusB (Ic). 8000 10000 12000 | 14000 0
Hanps>x€HHOCT MarHUTHOTO TOJIS IO
4, . A 5 7 4 6 8
kpuBOi HamarauuuBanus H ().
cM
5. | Tok B oomotke | (A). 1 1,5 2 1,7 3,0
MarnuTtHas NpOHUIIAEMOCTb
6. In 0,02 0,003 0,0002 | 0,002 | 0,004
MaTepualia CepIcUHHUKa ,ua (—).
M
Cuntas MarHuTHbI noTok (P HemsMeHHBIM, Kak HAMO M3MEHHTH:
HET Bomnpo
7 | Tox B o6motke, ecan Lep He yMeHpTy | YPCMHHT | OHO3HAY c
yB e.]_H/ILH/ITB? NU3MCHATH b HOTO HCKOp
OTBCTa PEKTCH
HET
8 Tox B 00MOTKe, ecnu IIOMIANbL YMEHBIIN He OJIHO3HAY ngggpo;( yBEIH
" | cedeHus cepieUHUKA S YBEJIUYUTH ? Th M3MCHATB HOTO PP 1nTh
TCH
OTBETa
HET
9 Tok B 00MOTKe, €clii B CEpJICYHUKE | He — L H]Z’ggggecK g:ggz
cAenaTh BO3AYIIHBIN 3a30p ? M3MEHATh b TeH o
OTBETa
Uucno BUTKOB OOMOTKH, TPHU Bompo
10 JAHHOM TOKE, €CJIM YBCIMYHUTH yMeHbIIH ge;OBHaqH He YBEIHUHT c
: JUIMHY CpeJHENd MarHUTHOM T A M3MEHSATH b HEKOp
Oro OTB€Ta
maann Lep ? PeKTEH




Anexkmpomaznemusm Bapuant Ne 6
JlaHo: ‘
B cepaeunnke u3 v
INEKTPOTEXHNUUECKOH CTaln o> f y—iT— * f
3MEpPbI | I HTUMETpax )
Cmcon mimeon ooworox W @) S
W = 160 surxon | L'&, —‘j J
) s Mi Tt ”
CO3/1aH MarHWTHBIN _?OTOI\ Yl 4 e
@ =1,28-10"B6 (128000Mxc) % >}
<20
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Ne
/ B OIl PO C bl BAPUAHTHI OTBETOB
I/ 11
JlnnHa cpeaHed MarHUTHOMU
1. P 28 54 72 64 | 95
maann Lep( cm).
[Inmomane ceyeHus
2. 12 14 15 18 16
ceprednnka S( KB. cM).
1600
3. Marnurnas uagykuus B( Tc). 10000 12000 8000 14000 0
Hanps>x€HHOCT MarHUTHOTO TOJIS IO
4, . H A 2 7 5 4 6
KpUBOI HAMarHWYUBaHUS (—).
CM
5. | Tox B oomotke | (A). 1,3 1,5 2,6 3,2 1,6
MarnuTtHas NpOHUIIAEMOCTb
6. In 0,02 0,003 0,0002 | 0,002 | 0,004
MaTepualia CepIcUHHUKa ,ua (—).
M
YUTass MAarHUTHBIA TOTOK HEU3MEHHBIM, KaK HaJ0 WU3MEHUTh:
C ) :
HET Bomnpo
7 | Tox B o6motke, ecan Lep He yMeHpTy | YPCMHHT | OHO3HAY c
yB e.]-H/ILH/ITB? NU3MCHATH b HOTO HCKOp
OTBCTa PEKTCH
Her Bompoc
8 Tox B 00MOTKe, ecnu IIOMIANbL YMEHBIIN He OJIHO3HAY HexogpeK yBEIH
" | ceyeHHs ceplieUHUKa S yBEIMYMUTH ? | TP VSMCHATD HOro Ten HITh
OTBETa
HET
9 Tok B 00MOTKe, €clii B CEpJICYHUKE | He — L H]Z’ggggecK g:ggz
cAenaTh BO3AYIIHBIN 3a30p ? M3MEHATh b TeH o
OTBETa
Uucno BUTKOB OOMOTKH, TPHU Bompo
10 JAHHOM TOKE, €CJIM YBCIMYHUTH yMeHBIH | o He YBEIHUHT c
: JUIMHY CpeJHEeHd MarHWTHOM Th OAHOSHATI ) o remsme b HEKOp
Oro OTB€Ta pPEKTEH

maann Lep ?




DJIEKTPOMATHETH3M
JAano:

Jlee karyikwm
HA OJIHOM Kapkace.

v
M= 4”W2Qvﬂl5(, W)

Cry =

Bapwuant 7

g S

L

Tox B mepBoil karymke uzmensiercs Ha 10 A 3a 0,0001 cekynny.
B3aumonnaykruBHocTh Katymek M = 0,1 I'n.

D —~—CepPASHHUK

-KAPpKAac
/ I

No
/ B OIl PO C bl BAPUAHTHI OTBETOB
/o
UTo BO3HHMKAET BO BTOpPOM HeT
9J1C 9J1C pasHOTO
1, |¥eTyIIKEe B MOMEHTH 3aMBIKAHHA caron B3avIMO- Hudvero e | omHO3HAY ona
" | 1 pasmplkanus kimoda K mepson BO3HHMKAET HOTO P
WHIYKIUU | WHIYKIAA 9J1C
KaTyLIKH? OTBETa
Bemnuuna 2]J1C
2. . 5000 10 000 500 1000 3000
BO BTOpoil karymke Cyp (B)
HarpasJICH coBIIagacT HarpaBJe HalpaBJc
ue BCTPEHHO € C HUC HUC
Hanpasnenne 3/IC BO - MPHIOKEHH
3. BTOpOI/I KaTanKe HpI/I MPpEaACIIUT BIM IMIPUJIOKEHH | IEPUOANY BHa4aJIc
b bIM C€CKH BCTPEYHO,
sambikaHnyu kmouaK HalpsDKCHNA
HEBO3MOXH eM HaIlpsKCHU HU3MCHACT 3aTEM
0 eM cs Ha000pOT
Hamnpasnen CoBnajaer | HampaBie | HampaBlie
i EIG Berpeuno ¢ c : Hl;[e Hli/le
Hampasnenne DJIC BO BTOpOi . MPUITOIKEHH
4. KaTYIJ_IKe HpI/I pa3MLIKaHI/II/I MNpCaACIIUT BIM IMPWJIOKCHH | I€puoany BHa4aJic
b bIM €CKH BCTPEYHO
kmrouaK HaIpsDKEHU P ’
HECBO3MOXXH eM HaIpsA>KECHU HU3MCHACT 3aTCM
0 eM cs Ha000pOT
Kak usmensrcs :
O/IC BO BTOpO#l KaTyllIKe JSMOHSICT Her
[IPU YBEJIMYEHUU CKOPOCTHU . Bes st OJIHO3HAY
5. YMmenbmntes | Bospacrér o
3aMbIKaHUA U paSMBIKaHI/IH HN3MCHCHUU nepuoanv HOIo
KJTI04a K ’) €CKH OTBETa
3JIC BO BTOpOi KaTyIIke H3MCHACT HeT
N YMeHbIIUT be3 cs OJIHO3HA4
6. | mpu yBeNIMYCHHH 4YHCIIA Bospactér y
o 9 CA N3MCHCHHUUN Nepuoanv HOI'Oo
BUTKOB II€PBOU KaTYIIKE eCKI oTBeTA
3JIC BO BTOpOi KaTyIlIKe HeT H3MCHACT
N be3 OJIHO3HA4 cA
7. | npu yBEIMYCHWH BUTKOB Ymenbumtes | Bospactér y
o 9 N3MCHCHUU HOTI'O Iepuoanu4
BTOPOU KATYIIKH ! oTBeTa ecK
3/1C BO BTOpOH KaTyIlKe HeT H3MCHACT
" YMeHbIINT be3 OJIHO3HA4 cA
8. | nmpu BHeceHmm cepmevyHuka B | Bospacrér y
9 CA N3MCHCHUU HOTI'O Iepuoanu4
KapKac KaTyIIeK ? oTBeTA eCKH
HU3MCHACT HET
9 BBaI/IMOI/IHJIyKTI/IBHOCTB pH Bospactér VYMeHBIIUT bes cs OJIHO3HAY
' YAAJIEHUH KaTylIeK 9 P cs U3MEHEHUH | mepuoany HOT'O
CCKHU OTBETa
HET HU3MCHACT
B3auMOMHIYKTUBHOCTH TIpHU bes OJIHO3HAY 51
10. y p YmMmensmutrces | Bospactér LR ¢
BHECEHUU CEpJIeUHUKA Vi U3MEHEHUN HOTO nepuoany
OTBETa C€CKHU




Pazpaborumnk nmpenonasarens A.®D. Myparos



