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HHACITIOPT KOMIIVIEKTA KOHTPOJIBHO - OHEHOYHbIX CPEJICTB
1.1 ObsacTb NPUMEHEHUS] KOHTPOJIbHO-OLCHOYHBIX CPE/ICTB
PesynbTaToM OCBOEHHSI IUCHHUIUIMHBI «OJEKTPOTEXHUKA M DIEKTPOHHUKA»
aBigercss (OPMUPOBAHME 3HAHWM, YMEHUI U HaBBIKOB, OOIIEKYJbTYPHBIX U
npodeccuoHaIbHbIX KOMIIETEHLIUH.
dopmoH aTTecTalyy MO AUCUUILUIMHE ABIISIETCS — DK3aMEH.

1.2. TpeOoBanus K pe3yabTaTaM OCBOCHUS Y4eOHON JUCHUNIMHBI:

B pe3ynbTare ocBoeHuUs1 yueOHOM AUCHMIUIUHBI O0yYalOIIUiCs T0J2KeH YMeTh:

Y1 — nonbuparh yCTpOWCTBA AJIEKTPOHHOM TEXHUKH, AJIEKTPUUECKHE MPUOOPHI U
000pyAOBaHUE C ONpPEACIEHHBIMU TapaMETPAMH U XapaKTEePUCTUKAMU;

Y2 — npaBuIbHO 3KCIUTYaTHPOBATh AJIEKTPOOOOPYIOBAHUE U MEXAaHU3MBI MEepeaadn
JBUKECHUS TEXHOJOTMYECKMX MAIIWH U aIiaparos;

Y3 — paccuMThIBaTh NapaMeTPhl dJIEKTPUUECKNX, MATHUTHBIX LIETIEH;

Y4 — cHUMaTh MOKa3aHUSl U MOJB30BATHCS AIEKTPOU3ZMEPUTENBLHBIMU MIPUOOpPaAMU U
PUCTIOCOOJICHUAMY;

Y5 — cobuparh IAEKTPUUECKUE CXEMBI;

Y6 — unTaTh NPUHUUITHAIIBHBIE, SJIEKTPUYECKUE U MOHTAXKHBIE CXEMBI.

3HATh:

31 — kiaccuduKanuioo D3JIEKTPOHHBIX MPUOOPOB, HMX YCTPOMCTBO H 00JACTh
IpUMEHEHUS;
32 — wmeronmbl pacu€ra M U3MEPEHHS OCHOBHBIX MapaMEeTPOB DJIEKTPUUYECKHUX,

MAarouTHBIX ueneﬁ;

33 — OCHOBHBIE 3aKOHBI AJICKTPOTCXHUKHU,

34 — OCHOBHBIC IIpaBuWJIa 3KCINIyaTallun 3JICKTpOO60py,IlOBaHI/ISI U MCTOIbI UBMCPCHUA
QJICKTPUYCCKUX BCIIMYHNH,

35 — OCHOBBI TEOpPUH DIIEKTPUYECKUX MAIIWH; NPUHIMI PaOOTHl THUIOBBIX
BJIEKTPUYECKUX YCTPOKUCTB;

36 — ocHOBBI (DU3MYECKUX TMPOIIECCOB B IMPOBOJHUKAX, IOJIYNPOBOJHUKAX H
IUAJIEKTPUKAX;

37 — mapaMeTphl MEKTPUIECKUX CXEM U SIUHUIIBI UX U3MEPEHUS;

38 — nmpuHIHITBI BEIOOPA SIEKTPUUIECKUX U IIEKTPOHHBIX YCTPONCTB U IPUOOPOB;

39 — cBoOiicTBa TMPOBOJHHMKOB, TMOJYIPOBOJHUKOB, 3JIEKTPOU3OJAIMOHHBIX,
MarHUTHBIX MaTePUAJIOB;

310 — criocoObl TTONTydeHuUsI, Iepelauy U UCTIONH30BAHUS AIEKTPUIECKON SHEPTHH;
311 — xapakTEepUCTUKHU U TapaMeTpbl MAarHUTHBIX MOJIEH.

HNmetsb npeacrasiieHue:

- 0 POJIK U MECTE 3HAHUU MO JAUCIUIUIMHE B TPOPECCHOHATILHOMN JIESITCIBHOCTH  TI0
KOHKPETHOW CITeIUAIbHOCTH;

1.4 KomneTeHIIMH:



OK 01 Beibupath criocoObl perieHus 3aj1a4 npodeccHoHaIbHOM 1eATeIbHOCTH
IIPUMEHHTEIIBHO K PAa3JIMYHBIM KOHTEKCTaM.

OK 02 OcymiecTBasTh NOUCK, aHAIU3 U MHTEPIIPETALMIO HH(OpMaLUH,
HEO0OXOIMMOM ISl BHIIOJHEHUS 3a]1a4 Npo(eCCUOHANBHON JeATENbHOCTH.

IIK 1.2. YuTaTh 1 COCTABIATH DJIEKTPUUECKHUE CXEMBI IJIEKTPOTEXHUYECKOTO U
ANEKTPOTEXHOJIOTUYECKOTO 000PYI0BAHHUS.

IIK 2.2. BeinofHATs OCHOBHBIE BU LI pa0OT MO OOCTY>KUBAHUIO TPaHCHOPMATOPOB U
npeoOpa3zoBaTeNei JIEKTPUIECKON SHEPTUU.

MK 3.5. BeINoaHATE TPOBEPKY U aHAIU3 COCTOSHUS YCTPOUCTB U MPUOOPOB,
UCIIOJIb3YEMbIX IPU PEMOHTE U HaJIAJKe 000PY10BaHUS.

2. Mojeu KOHTPOJIUPYEeMbIX KOMIIeTeHIIUI
-YKa3bIBalOTCS KOMIIETEHLIUH, (POpMUpPYEMBIE B TPOLIECCE U3YUEHUS AUCIUIUIUHBI;

- YKA3bIBAIOTCA Tpe60BaHI/I$[ JJIs1 OCBOCHUA AUCHUIIIINHBI.

Tadaunna 1. Mogean KOHTPOJIMPYEMbIX KOMIIETEHIIMMT

KoMmnerenuun, popmupyemsie B mpouecce TpedoBanus s
U3yYeHHsl JUCHUNIMHBI OCBOEHHUS THCHMIIUHBI

OK 01 Bsi6upath crmocoOsl pemeHus 3a1ad 3HATE:

npoheCCHOHANTBHON EATETLHOCTH MPUMEHUTENbHO | 31  —  KjJacCHUKAMIO  AIEKTPOHHBIX

K pa3JIUYHbIM KOHTEKCTaM. npuOOpOB, WX YCTPOMCTBO U 00JaCTh
IIPUMEHEHNS;
32 — OCHOBHBIE 3aKOHBI JIEKTPOTEXHUKH.
Ymers:
Yi -IIPaBUIILHO AKCIUTyaTUPOBATh

3EeKTpooOOpyIOBaHUE U MEXaHU3MBbI
nepefaud  JIBIKEHUS  TEXHOJIOTMUYECKUX
MAalIVH U anmnaparos.

Nmeth nipeacraBieHue:

-0 POJIM U MECTE 3HAHUU IO ITUCUUILINHE B
poECCUOHAIBPHOW  JCATEIBPHOCTH  TIO
KOHKPETHOMU CIIeIUATIbLHOCTH.

OK 02 OcymecTBasiTh MOUCK, aHalIu3 © | 3HATH:

uHTepnpeTanuio HHGopManuy, HeoOxoaumoi g | 31 — NpUHUMIBI BBIOOpA ANIEKTPUUYECKUX U
BBINTOJTHEHUS 3amaq npodecCHOHATIBHOM | ANEKTPOHHBIX YCTPOMCTB M MPUOOPOB;
NeATeIbHOCTH. 32 — mapameTpbl WIEKTPUUYECKHX CXEM U
€IMHHIIBI UX H3MEPEHUS;

33 — OCHOBHbBIE IpaBWJIa HKCIUTyaTallUU
ANEKTPOOOOPYIOBAHHS u METO/IbI
U3MEPEHUs SIEKTPUUECKUX BEJTHUUH;

34 — OCHOBBI TEOpUH DJIEKTPUUECKUX
MallliH; OpUHOMI ~ pabOThl  TUHOBBIX
HIIEKTPUYECKUX YCTPOICTB.




YmMmern:

Y1 — [OpaBWIBHO  3KCIUTyaTHPOBATh
NEKTPOOOOPYIOBAaHUE U MEXaHU3MBbI
nepeaayu JABUXKXCHUA TEXHOJIOTNYCCKUX
MAaIIVH U anmnapaTos;

Y2 - [OpaBuiIbHO — 3KCIUTyaTHPOBATh
NMEKTPOOOOpPYIOBAaHUE U MEXaHU3MBbI
nepeaayu JABHUXKCHUA TEXHOJIOT'NYCCKUX
MAaIIVH U anmnapaTos;

Y3 — cHuMaTh MOKa3aHWA U MOJIb30BATHCI
AIIEKTPOU3MEPUTENBHBIMUA ~ TIPUOOpAaMH U
PUCTIOCOOTICHUSIMH.

IIK 1.2. Yurtath U COCTABIISATH JIEKTPUUECKUE
CXEMBI JJIEKTPOTEXHUYECKOTO U
ANIEKTPOTEXHOJIOTUYECKOTO 000PYIOBaHHUSL.

3HaTh:
31 — OCHOBHBIE IpaBWJIa AKCIUTyaTallUU
AIEKTPOOOOPYAOBaAHUS " METO/IbI

MU3MEPEHUS IEKTPUUECKUX BEJINYUH;
32 — mapameTpbl JJEKTPUUYECKUX CXEM U
€MHUIIBI X U3MEPEHUS;

33 — npuHUUOBl BBIOOpA ANMEKTPUUYECKUX U

YMmernb:

Y1 - [OpaBWIBHO  JKCIUTyaTHpPOBATH
AJEKTPOOOOPYAOBaHHE W MEXaHWU3MBI
nepeauyd  JIBIKCHHUS  TEXHOJOTHYECKUX
MalIVH U anmnapaTos;

Y2 - paccuuThHIBaTh napaMeTpbl
ANEKTPUYECKUX, MArHUTHBIX LENeil;

Y3 — cHuUMaTh NMOKa3aHUs U IOJIb30BATHCSA
ANEKTPOU3MEPUTENbHBIMU  TTpUOOpaMu |
MIPUCTIOCOOICHUSMU;

Y4 — cobupaTh JIEKTPUUECKHE CXEMBI.

MK 2.2. BeITIOHITE OCHOBHBIC BUJIBI pa0OT 10
00cIykKMBaHUIO TpaHC(HOPMATOPOB U
npeoOpaszoBaTelield JICKTPUICCKON SHEPTUH.

3HaTh:

31 — OCHOBHBIE MpaBWia 3KCILTyaTalluu
3NeKTpooOOpyIOBaHUS u METO/IbI
U3MEpEHUS NIEKTPUUECKUX BEJINYMH;

32 — mapameTphl IJIEKTPUUYECKUX CXEM U
€MHUILIBI X U3MEPECHHUS;

33 — npuHIUNBI BBIOOpA 3JIEKTPUUECKUX U
AIIEKTPOHHBIX YCTPOICTB U MPUOOPOB.

YMmerh:
Y1 — noabuparb yCcTpOHCTBa 3JIEKTPOHHOM
TeXHUKH, OJJICKTPUYECKHE TpHOOpel U

obopynoBaHue c onpeeIEHHBIMU
napaMeTpamu M XapaKTepUCTUKaMU;
Y2 - [OpaBWIBHO  OKCIUTyaTHPOBATh

3NEKTPOOOOpYIOBaHHE M MEXAHU3MBbI
nepefayd  JBMXKEHUS  TEXHOJIOTHYECKHUX
MallliH U anmnapaTos;

Y3 —  paccuuThIBaTh napameTphbl
ANIEKTPUYECKUX, MATHUTHBIX 1IETIeH;

Y4 — cHuUMaTh NMOKa3aHUS U TOJIb30BATHCS
ANIEKTPOU3MEPUTENIBHBIMUA  NTpUOOpaMu U
IPUCIOCOOTICHUAMU;




Y5 — cobupaTh IEKTPUUECKUE CXEMBI;
Yo - YUTaTh [NPUHLUIINAIIBHBIE,
SJICKTPUUICCKHUEC U MOHTAXXHBIC CXCMBI.

IIK 3.5. BbInoyiHATE NIPOBEPKY U aHAJIU3 COCTOSIHUS
YCTPOICTB ¥ MPUOOPOB, UCTIOIB3YEMbIX ITPU
PEMOHTE U HajlaIke 000pyIOBAHHUS.

3HaTh:

31 — OcCHOBHBIE MpaBWia 3KCILTyaTalluu
ANEKTPOOOOPYAOBaHUS u METO/IbI
U3MEPEHUS ICKTPUIECKUX BEITMYUNH;

32 — OCHOBBI TEOpUU DJIEKTPUUYECKUX
MallliH;  [PUHOUO ~ pabOTBI  THIIOBBIX
IEKTPUYECKUX YCTPOUCTB;

33 — CBOIICTBa IIPOBOJIHUKOB,
TIOJTYIIPOBOTHUKOB, JIEKTPOU30JISLIIUOHHBIX,
MarHUTHBIX MaTEpPHAJIOB;

34 — XxapakTepUCTUKM U IapaMeTpsl
MArHUTHBIX MOJIEH.

Ymers:

¥Y1- nonbuparh ycTpoiicTBa 3J€KTPOHHOM
TEXHHUKH, OJJIEKTpUYECKHEe HOpuOopbl U
000pyI0BaHNE c onpenenEHHBIMU
napaMeTpamu 1 XapaKTepUCTUKaMU;

Y2 — paccuUMTHIBaTh napameTpbl
ANEKTPUYECKUX, MATHUTHBIX LIENeil;

Y3 - YUTATh NPUHLUIINAJIBHBIE,
AIEKTPUYECKHE U MOHTAXKHbBIE CXEMBI.




2.1 KoHTpoJIb ¥ OLIEeHKA 0CBOEHHUsI Y4eOHO TUCUMILUIMHBI 10 pa3jieaaM (TeMam)

DJIeMeHT y4eOHO U CHUNTUHbI

IIpomexyTouHasi aTTecTanus
(IpoMeKyTOYHBIH KOHTPOJIb YCIIeBA€MOCTH)

Pe3yJII)TaTI)I O0CBOCHUHA

HaumenoBaHnmue
(3HaHus, yMeHMus,
OLIEHOYHOI0 CpeACTBA
KOMIIETEHI[HH)
Paznesn 1 | DuekTpoTrexHuka
Tema 1.1 | DJIEKTpUUECKOe IoJIie HC; J13; BCP V2,31, OK 5, OK 4 37
OK7, OK8, OK9, OK10,
K 1.2, TIK 2.2, TIK 2.5,
IIK 3.5
Tema 1.2 | DnexTpudeckue 1enu HC; I13; BCP V5, V631, OK 5, OK 4 37
TMMOCTOSAHHOI'O TOKA OK7, OK8, OK9, OK10,
K 1.2, TIK 2.2, TIK 2.5,
IIK 3.5
Tema 1.3 | DaeKkTpoMarHeTu3M HC; JI3, BCP V5,631, 0K 5, OK 4,
K 1.2, TIK 2.2, TIK 2.5,
IIK 3.5
Tema 1.4 | DnexTpudeckue HEnu MePpEMEHHOT0 TOKa HC; JI3 ¥2,31,0K 5, 0K 4, V3,
IIK 1.2, TIK 2.2, TIK 2.5,
IIK 3.5
Tema 1.5 Tpexdaznbie nenu HC, 113 V2,31, 311, OK 5, OK 4 3]
OK7, OK8, OK9, OK10,
Tema 1.6 | OcoOble peKUMBI B LIETIAX IEPEMEHHOTO HC; I13; BCP ¥2,31,311,0K 5, 0K 4
TOKa. IIK 1.2, IIK 2.2, TIK 2.5,
IIK 3.5
Pazgen 2 | DaekTpoHuka
Tema 2.1 | ®usznueckre 0CHOBBI padOTHI MOIYIIPOBOIHUKOBBIX HC; I13; BCP V1, 36, 33 IIK 1.2, IIK 2.2
pudOpoB IIK 2.5, T1IK 3.5, OK10
Tema 2.2 | DIEKTPOHHBIC BBITPSIMUTEIIN HC; JI3 V1, 36, 33 IIK 1.2, IIK 2.2
IIK 2.5, IIK 3.5, OK10
Tema 2.3 | [IpeoOpa3oBaTenu U HUHBEPTOPHI HC V1, 36, 33, [IK 1.2, 11K 2.2
IIK 2.5, 1K 3.5
Tema 2.4 | DIEKTPOHHBIE YCUIIUTEIN. HC; JI3; BCP V1,V¥2,V3,36,33,IIK 1.2

11K 2.2, 11K 2.5, IIK 3.5




DJieMeHT y4eOHOi U CHUNITUHbI

IIpomexyTouHasi aTTecTanus
(IpoMeKyTOYHBI KOHTPOJIb YCIIeBA€MOCTH)

HaunmenoBanue
OLICHOYHOI'0 CpeaCcTBa

Pe3yabTaTrhl  0CBOEHUS
(3HaHus, yMeHMus,
KOMIIETeHI[HH)

Tema 2.5 | DieKTpOHHBIE TEHEPATOPHI HC V1, 31,32, 36,33, [1IK 1.2,
IIK 2.2, IIK 2.5, IIK 3.5,

Tema 2.6 | 3amura JIEKTPOHHBIX YCTPOUCTB HC V1, 36, 33, IIK 1.2, IIK 2.2
K 2.5, TIK 3.5

Tema 2.7 | OCHOBBI MUKPOSJIEKTPOHUKH HC V1, 36, 33, IIK 1.2, IIK 2.2
K 2.5, TIK 3.5

Tema 2.8 | IMmynbcHas TeXHUKA HC; JI3 V1, 36, 33, IIK 1.2, IIK 2.2
IIK 2.5, TIK 3.5

Tema 2.9 | Jlormueckue 3JIeMEHTEI HC; JI3 V1, 36, 33, IIK 1.2, IIK 2.2
IIK 2.5, TIK 3.5

Pazgen 3 | Daekrpuuyeckue MalIuHbI HC; BCP; P3; JI3 V1, 36, 33, IIK 1.2, IIK 2.2
IIK 2.5, 11K 3.5

Tema 3.1 | DiaekTpr4ecKre MalIMHbBI TOCTOSIHHOTO TOKA HC; JI3 V3, 36, 33, 37 OK1, OK2
OK7, OKS8, OK9, OKI(Q
IIK 1.2, IIK 2.2, TIK 2.5
IIK 3.5

Tema 3.2 | DiIeKTpUYECKUE MAIIMHbBI IEPEMEHHOTO TOKA HC; JI3 V3, 36, 33, 37 OK7, OKS,
OK9, OK10, IIK 1.1, IIK
1.3,
IIK 1.2, IIK 2.2, TIK 2.5
IIK 3.5

Tema 3.3 | Tpanchopmaropsr HC; JI3; BCP V3, 36, 33, [IK 1.2, IIK 2.2
IIK 2.5, 11K 3.5

Paznen 4 | DaekTpuyeckue n3MepeHUs

Tema 4.1 | MeToasl uaMepeHun HC; JI3 V1,V2,V4,34,37, TIK 1.2
IIK 2.2, 11K 2.5, I[IK 3.5

Tema 4.2 | [IpuGopsl HEMOCPEACTBEHHOM OIIEHKU BCP; HC; JI3 V1, V2, V4,34, 37, IIK 1.2

1K 2.2, 11K 2.5, IIK 3.5




IIpome:xxyTouHas aTTecTanus

(MpOMeKYTOYHBII KOHTPOJIb YCIIEBA€MOCTH)
Pe3yabTaTrhl  0CBOEHUS
(3HaHus, yMeHMus,
KOMIIETeHI[HH)

DJieMeHT y4eOHOi U CHUNITUHbI
HaunmenoBanue

OLHECHOYHOIO Cpeacrea

Tema 4.3 | M3aMepenue 31eKTPUUYECKUX MTAPaMETPOB HC; JI3 V1, V2, Y434, 37 OK7
OKS8, OK9, OK10, TIK 1.2
IIK 2.2, IIK 2.5, IIK 3.5

HpOMe)KyTO‘IHaﬂ arrecranmda 1o J1MCHMIIJIMHE: IK3aMCH

Ipunsamole cokpawenus, 3 — zauem, /I3 — ouppepenyuposannviii 3auem, HC — naxonumenvnas cucmema oyeHusanus, 2 — sx3amen, P3 — pewenue
3a0au, TP — manucauue u 3awuma meopyeckux pabom (YCMHO UlU ¢ NPpUMEHeHUeM UHGOPMAYUOHHBIX mexHoa02ull) JI3 — umoeu 8bINONHEeHUs U
3awuma nabopamopuvlx pabom, I13 — umoeu vinonmneHus u 3awuma npaxmudeckux pabom, IIP — nposepounas paboma, BCP — swvinoinenue
BHEAYOUMOPHO CAMOCMOAMENbHOU pabombl (OomauiHue pabomuvl u Opyeue 8uovl pabom uiu 3adaunuii), P3 — pewenue 3aoau, 349 — ycmuuvle unu
nucvmennwvlil 3ayem, KIIP — evinoinenue u 3auuma Kypcogoco npoekma. J{is pe3yivmamos 0Cc80eHUs: YKA3bl8aom moabKo KOObl 3HAHUU, YMeHUU U
KOMNnemeHyuil



3. IIpoMeskyTOUHAS aTTEeCTALMS CTYJACHTOB.
[IpomexyTouHast aTTecTanusi MO Y4YeOHOM JUCHUIUIMHE «DJEKTPOTEXHUKA U
AIIEKTPOHUKA» MPOBOIUTCS B (OpME KOHTPOIBHBIX MEPONPUITUN (KOHMPONbHbLI
ONpoc, OoyeHKka meopueckux pabom 6 eude 00KNa008, pegepamos, 3aujuma
1aO0pamopHblX U NPAKmMuyeckux pabom u np.), OUCHUBaHUE (HAKTUICCKUX
PEe3yIbTATOB O0YUCHHUS CTYICHTOB OCYIIECTBISACTCS MPENoAaBaTelieM.
OOBeKkTaMu OlLICHUBAHUS BBICTYTAIOT:
- yueOHasi TUCHUIUIMHA (AKTUBHOCTDH Ha 3aHSATUSIX, CBOEBPEMEHHOCTH BBITOTHEHUS
pa3JIMYHBIX BUIOB 3aJaHUM, IOCEIIAEMOCTh BCEX BUAOB 3aHATHUM IO aTTECTYEMOM
JTUCIIUTUIAHE);
- CTENIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUM;
- YPOBEHb OBJAJCHHS MPAKTHUECKUMU YMEHUSIMU W HaBBIKAMU 1O BCEM BHUJIAM
yueOHOU paboThI;
- pe3yJbTaThl CAMOCTOSITEILHON PabOTHI.
AKTHUBHOCTb CTYyJE€HTAa Ha 3aHATHUSIX OICHUBAETCS HA OCHOBE BBIMOJIHEHHBIX
CTyJICHTOM paloT W 3aJaHui, MPEAyCMOTPEHHBIX JaHHOW paboueld mporpaMMoin
y4eOHOU TUCIIUTUIMHBI.

331]3HI/IH JJIA HpOMe)KyTO‘IHOﬁ arTrecranmu.

Pazgea 1. DiekTpoTrexHuka

Tema 1.1 DuekTpuueckoe noJjie

Bonipocs! 15151 yCTHBIX (IMChbMEHHBIX) ONPOCOB
. DNEKTPUYECKHE 3apsi/Ibl.

. 3akoH KymoHna.

. Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

. DIIEKTPUYECKUN MOTEHIINAN U HaPsHKEHUE.

. [IpoBOAHUKH, TUATIEKTPUKHU U MTOTYTIPOBOIHUKHU.
. DIeKTpuuecKas EMKOCTb U KOHIEHCATOPBI.

. DHeprus 3apsyKEHHOr0 KOHAEHCATOpA.

. Cioco0ObI coeTMHEHMS] KOHAEHCATOPOB.

O~NOoO Ul WN B

Tema 1.2 DiiekTpUYecKHe HeNU MOCTOSIHHOI0 TOKA

Bonpocs 1151 yCTHBIX (IMCBMEHHBIX) OIIPOCOB:

1. DnekTpuueckuii Tok. M3MepeHue 371eKTpUYecKoro ToKa.
2. DneKTpudecKas 1ernb U €€ dJIEMEHTHI.

3. ConpoTHBIICHHE U IPOBOIUMOCTH. 3aK0oH Oma.

4. CriocoObI COeTUHEHUST COTIPOTUBIICHHI.

Tema 1.3 DiiekTpOMarHeTusm

Bonpocekl 1151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:
1. Hepa3BeTBnéHHBIC 1IENTH TTOCTOSSHHOTO TOKA.
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2. IloreHumanpHas quarpaMmma.

3. Pa3BeTBNEHHBIE LIEH TOCTOSIHHOTO TOKA.

4. Tlepssriii 3akoH Kupxroda.

5. TeroBoe AeHCTBUE AIIEKTPUUYECKOro TOKA. 3akoH Jlxxoyns-Jlenua.
6. Bo16op ceyeHust poBOAOB MO AOMYCTUMOM NOTEPE HAIPSKEHHU .

Tema 1.4 DuiekTpHYecKue HeNU EPEMEHHOI0 TOKA

Bomnpocs! 1i1st yCTHBIX (IMCbMEHHBIX) ONIPOCOB:

1. O6mume cBeaeHHS O CIOXKHBIX JJIEKTPUYECKUX MensX. 2. Bropoil 3akoH
Kupxroda.

3. Pacy€r CIOXHBIX DJIEKTPUYECKHUX LEME METOAOM Y3JIOBBIX M KOHTYPHBIX
YPaBHEHUM.

4. Pacy€T CIOKHBIX DJIEKTPUUYECKUX LENEH METOJIOM KOHTYPHBIX TOKOB.

5. Pacu€r ciokKHBIX 3JEKTPUUECKUX LIETIEH METOJOM y3JI0BOT0 HAIPSKEHMUS.

6. Pacu€r ciioKHBIX AJEKTPUUECKUX LIETIEH METOJOM HAJIOKECHHUS.

Tema 1.5 Tpexdazubie nenu

Bomnpocs! 1151 yCTHBIX (IMCbMEHHBIX) ONMIPOCOB:

1. Onpenenenre U OCHOBHBIE CBOMCTBA MArHUTHOIO OJISI.

2. BenuuuHsbl, XapakTepHU3yOLIUEe MAarHUTHOE MOJIE.

3. 3aKOH MOJHOTO TOKA.

4. MarauTHoe MoJj€ B NPAMOJMHEWHOM IPOBOJHUKE, B KOJIBIIEBOM U MPSIMOM
KaTylIKax.

5. Cuna B3aMMOJEICTBUS TOKOB JABYX MMapaijI€AbHBIX IPOBOJOB.

Bonpocekl 17151 yCTHBIX (IMCbMEHHBIX) ONMPOCOB:

1. Knaccuduxamus heppoMarHuTHEIX MaTepuanoB. [leTns rucrepesuca.
2. MarauTHas 1enb.

3. 3axon Oma u 3akonbl Kupxroda 11t MarHuTHBIX TETeH.

4. Pacu€Thl MarHUTHBIX 1CTICH.

Bonpocekl 15151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. SBnenue sneKTpOMarHUTHOM WHAYKIMU. 2. [IpeobpazoBaHue 3NMEKTPUUECKON
SHEPrUH B MEXaHUYECKYIO.

3. SIBnenue camonHaykuuu. 4. IHIyKTUBHOCTb.

4. BzanmHass UHAYKTUBHOCTb.

5. DHeprust MarHuTHOTO TOJISL.

Tema 1.6 Oco0Oble pexxkMMBI B LIENIAX IEPEMEHHOI0 TOKA.

Bonpocekl 1151 yCTHBIX (MMCbMEHHBIX) ONMPOCOB:

1. [Tonydenne mnepeMEHHOTO CHUHYCOMIANbHOrO ToKa. IIpuHIunm paboTsl
reHepaTopa MepeMeHHOr0 TOKa.

2. [lapaMeTpsbl IEPEMEHHOTO TOKA.



3. Llens ¢ akTUBHBIM CONIPOTHUBIICHUEM.

4. llens ¢ MHAYKTUBHOCTBIO.

5. Ilens ¢ €MKOCTBIO.

6. Llenb ¢ akTUBHBIM CONPOTUBIICHUEM U HHIYKTHBHOCTBIO.

7. llenb ¢ akKTUBHBIM COIPOTUBJIECHUEM U EMKOCTBIO.

8. OOt cmydail Hepa3BETBIEHHOM 1IEMU TEPEMEHHOTO TOKa.

9. KonebatenbHblil KOHTYp. Pe3oHaHC HanmpsiKeHU.

10.Pa3BeTBNEHHBIE 1IENU TEPEMEHHOTO TOKA.

11. Hensb ¢ napanneabHbIM COEAUHEHUEM JIBYX KaTyIIEK UHAYKTUBHOCTH.

12. Lenp ¢ mnapauieNbHBIM COCIMHEHUEM KATYIIKM HWHAYKTUBHOCTH H
koHAeHcaTtopa. 13. OOwmuil ciy4ail pa3BeTBIEHHOM LIENHU MEPEMEHHOTO0 TOKa C
napajuieJIbHbIMUA BETBSAMMU.

14. Pe3oHaHC TOKOB.

15. KoaddunueHT MOIIHOCTH.

Bomnpocs! 1151 yCTHBIX (IMCbMEHHBIX) ONMPOCOB:

1. BeipaskeHre OCHOBHBIX JJIEKTPUUYECKUX BETUYMH KOMIUIEKCHBIMH YHCTIAMHU.

2. 3akonbsl Oma u Kupxroda B KoMIUIeKCHOH dopMme.

3. Pacuér osekTpuyeckux —uenen C IOCIEOBAaTEIbHO-NIaPAIIICIIbHBIM
COEIMHEHHUEM JJIEMEHTOB

Bonipocs! 15151 yCTHBIX (IMChbMEHHBIX) ONPOCOB:

1. Tpéxdaznas cummerpudHas cuctema JJ[C.

2. CoenuHeHnEe OOMOTOK reHEpaTopa «3BE3/10M.

3. CoenrHeHrne 0OMOTOK T€HepaToOpa «TPEYroJIbHUKOM).
4. CoenrHeHNE TPUEMHHUKOB YHEPTUU «3BE30M».

5. Ponp HEUTpaIBHOTO ITPOBOJIA.

6. CoeuHEeHNE MPUEMHHUKOB SHEPTUH «TPEYTOIBHUKOM).

Bonipocs! 1151 yCTHBIX (IMCBbMEHHBIX) ONPOCOB:

1. ITpyunHBI BO3HUKHOBEHUS. BUIbI HECUHYCOMAAIBHBIX KPUBBIX.

2. BeIpaxkeHre HECUHYCOUAANbHBIX HAMPS)KEHUN U TOKOB psnamMu Dypre.
3. Pacu€T s5eKTpruecKoi ey Npyu HECUHYCOMJAIbHOM HANpPSHKEHUU.

Bonpocs 1151 yCTHBIX (IMCBMEHHBIX) OIIPOCOB:

1. 3akonsl kommyTaruu. 2. [Ipouecc 3apsaa u pa3psaa KOHIEHCATOPA.

3. Kopotkoe 3amMplkaHME Yy4YacTKa LENU C AaKTUBHBIM CONPOTUBIICHUEM U
WHYKTUBHOCTBIO.

4. TlogkiroueHHWEe LENU C AKTUBHBIM CONPOTHUBIECHHEM W HWHIYKTUBHOCTBIO K
HWCTOYHHKY ITOCTOSTHHOTO HANIPSKECHUS.

Pa3zaea 2 JiaekTpoHuKa
Tema 2.1 ®Pusnyeckue 0CHOBbI pad0ThI MOJIYNPOBOAHUKOBBIX IPUOOPOB
Bonpocs! 1151 yCTHBIX (IMCBbMEHHBIX) OIPOCOB:
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1. p-n mepexox u ero cBoiicTBa. PaBHOBECHOE, MPONYCKHOE M 3alMparollee
cocTostHHs P-N nepexoaa. EMkocTs P-n mepexona. Busl mpo6os p-N mepexosa.

2. IlonynpoBOAHUKOBBIE AMOJbI, JIABUHHBIE NHUOAbI, UX YCTPOMCTBO M MPHUHIIUII
JNEUCTBUA.

3. CxeMbl BKIIFOUEHUS JUOMIOB.

4. TpaH3ucTOpbl, UX YCTPOMCTBO W IPUHLHUII JEUCTBUS, XapPAKTEPUCTUKU U
napameTpbl, yCUIUTENIbHbIE CBONCTBA.

5. CxeMbl BKJIIOUEHUS TPAH3UCTOPOB.

6. Oco0eHHOCTH PabOTHl TPAH3UCTOPA B KITIOUEBOM PEKUME.

7. TupucTopsl. Y CTpOUCTBO U NPUHLHII IEHCTBUS.

8. KommyTtanus TupucTopos.

9. ®oronpubopbl. YCTpOWCTBO M NPUHLMN ACHCTBUS, YCIOBHOE Trpaduyeckoe
o003HaueHWe Ha cxeme, MapkupoBka (OykBeHHO-LM(ppoBOe 0003HAUEHHUE),
00J1aCTh NPUMEHEHHUS

Tema 2.2 DyieKTpOHHBbIE BHINPSIMUTEIH

Bomnpocs! A5t yCTHBIX (IMCbMEHHBIX) ONMPOCOB:

1. HazHadeHwue 3JIeKTPOHHBIX BBITIPSIMUTEIICH, CTPYKTYpHAs cXeMa.

2. OgnodasHbie mpeoOdpa3oBaTely.

3.CxeMbl 3JIeKTPOHHBIX BBIIPSIMUTENCH 0AHO(A3ZHOTO TOKA: OJHOMONYTIEPUOIHAS,
IBYXIOJYIIEPUOAHAS C HYJIEBOM TOUKOM, IBYXITOIYNEPUOIHAS MOCTOBAS.

4. YnpasisieMbl€ BBITPSIMHUTEIIH.

5. Tpéxdasuble mpeoOpazoBaTenu. TpEXMynbcoBas M IMIECTH MYyJIbCOBas CXEMbI
BBIIIPSIMIICHUS.

6. Perynupyemsie mpeoOpa3zoBaTei.

7. Crnaxusaroiye GuibTpel. HazHauenue, kinaccudukaius U MPUHINAI TCHCTBHUS.
KoaddunmenTs! crioaxuBanus.

Tema 2.3 [IpeoOpa3oBaTe/ini 1 HHBEPTOPbI

Bonipocs! 1151 yCTHBIX (IMCBbMEHHBIX) ONPOCOB:

1. Ha3zHaueHre TUpUCTOPHBIX IIPe0Opa3oBaTEICH.

2.OcHOBHBIE BUJIBI TIPEOOPa30BaTENCH, CXEMHOE pellieHUE, IPUHITUM PaOOTHI.
3.OCHOBHBIE BUIbI, CXEMHOE PEIICHUE, TPUHIIUT pabOThI, BPEMEHHBIE TUarpaMMBl,
XapaKTepU3yIoIIe paboTy HHBEPTOPOB.

Tema 2.4 DjieKTPOHHBbIE YCHIUTEIN

Bonpocekl 15151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

1. HaznaueHnue u knaccuduKaius 3JIeKTPOHHBIX YCUITUTENEH.

2. CrpykrypHas cxema osiekTpoHHoro ycwmmrtens. Cojepkanue y4eOHOTO
Marepuana

3. CxeMbl BKIIIOUCHHS YCWJIMTEIBHBIX JJIEMEHTOB B yCHINTENSAX. Brusaue cxem
BKJIFOUCHUSI YCUJIMTEIBHBIX JJIEMEHTOB Ha YCWJICHHE TOKA WM HANPSIKEHUS B
YCUJIATEIIE.



4.IloctpoeHne u paboTa OAHOTAKTHBIX KACKAJOB YCHUJICHUS HA OUMNOJSAPHBIX U
HOJIEBBIX TpaH3ucTOpax. CrocoObl MOJa4Yy CMEIIECHHUS.

5. TepmocTabunuzanuss 1 TEPMOKOMIIEHCALUS MOJIOKEHUsI paboyeld TOUKU MOKOs
YCUJIUTEIBHOrO 3JIeMeHTa. OCOOEHHOCTH TOCTPOEHHUS PE3UCTOPHOrO KACKaOB
MPEeIBAPUTEILHOTO YCWIEHUS ¢ (DUKCUPOBAHHBIM TOKOM 0a3bl, SMUTTEPHOIO
MOBTOPUTENS] C aBTOMAaTUYECKUM U (PUKCHUPOBAHHBIM CMEIICHHEM, PE3UCTOPHOIO
Kackaga ¢ (DUKCUPOBAHHBIM HaNpsDKEHHWEM cMelleHud. Pabouuii  pexum
OJTHOTAKTHOTO U JBYXTaKTHOT'O YCHJIUTEIIA.

6.[loctpoenue u paboTa OJHOTAKTHBIX U JABYXTAaKTHBIX YCHUJIMTENIbHBIX KacKaJ0B
MOIIIHOCTH Ha  OUIOJIAPHBIX TpaH3uctopax. TpaHcpopmaTopHble U
O6ecTpancopMaTOpHbIE CXEMBbI: MPUHIMUIT MOCTPOEHHUS, paboTa, JTOCTOUHCTBO U
HEJOCTaTKH, TapaMETPhl U XapaKTEPUCTUKHU.

7/.MHOTroKacKagHble YCUIUTEIN C eMKOCTHOM, pE3UCTOPHON U TpaHCHOpMaTOPHOU
MEKKaCKaJHOU CBA3BIO.

8.0co0eHHOCTH OMEPaIMOHHOTO YCWIHMTEINA. Y CUIUTENU IOCTOSIHHOTO TOKa U
HarpspKkeHus. balaHCHBIE CXeMbl ycUIuTeNeld TOCTOSHHOrO Toka. [peid Hyns u
CIOCOOBI €T0 YMEHBIIICHUS.

Tema 2.5 JjieKTPOHHBbIE YCHIUTEIN U TeHEePaATOPbI

Bomnipocs! 1151 yCTHBIX (IMCBbMEHHBIX) ONPOCOB:

1. Yceunmurenu. Knaccudukanus, XxapakTepucTUKU W mnapametrpbl. CTpyKTypHas
cxema BbipsaMutend. [[puHImMn yCcuieHus: CUrHajIoB.

2. Pexxumbl pabOThl YCHIIMTENBHBIX 3JIEMEHTOB.

3. OOpaTHas CBSI3b B YCUIIUTEISIX.

4. VYcunurtenu HanpsokeHus. Cxembl.  TpeOoBaHus, TpenbsSBIIEMble K
YCWINTEIbHBIM KacKaJaM MOIIHOCTU. J[OCTOMHCTBA M HENOCTAaTKH Ka)JO0ro
YCUIIUTEIIS.

5. VYcunutenn wmomHOCTH. TpeOoBaHUs, TPEIBABISEMbIE K YCHIUTEIHHBIM
KacKaJaM MOIIHOCTH. JIOCTOMHCTBA M HETOCTATKH KaXKJI0r0 YCUIIATEIIS.

6. MHorokackaanble ycunautenu. llpuHiun noctpoenus. Buabsl MeXKacKagHBIX
CBA3EH.

7. Ycunurenu nocTosHHOro ToKa. [IpuHImn noctpoeHus.

8. DnexTpoHHbBIE TeHepaTopbl. Haznauenue, kmaccuduxarms.

9. KonebarenbHble KOHTYPHI.

10. [IpuHUIKMT BO3HUKHOBEHHSI CUHYCOUIANIBHBIX KOJIEOaHUI.

11. ABtoreneparopsl. Haznauenue. CTpyKkTypHas cxema.

12.  Cxembl DJJIEKTPOHHBIX TE€HEPATOPOB, NPUHIUI JEUCTBUSA. Y CIOBUS
BO30YXJIEHUS aBTOT€HEPATOPOB.

13. TlpuauHbl HeCTAOMIBHOCTH YaCTOTHI T€HEPATOPOB.

14 MeToasl cTaOMIM3aIIUA YaCTOTHI TEHEPATOPOB.



Tema 2.6 3amura 3JIeKTPOHHBIX YCTPOHCTB

1.OcHOBHBIE TPUYMHBI BO3SHUKHOBEHUS MEPEHANPSKEHUI 1 BO3HUKAIOIINE, ITPU
9TOM IIOMEXH.

2. Pa3HOBUIHOCTH CXEM MapaMETPUUYECKUX U KOMIIEHCAMOHHBIX CTA0UIN3aTOPOB.

Tema 2.7 OCHOBBI MUKPO3JIEKTPOHUKH

Bomnpocs! 1i1s1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. AnamoroBble W LHM(PPOBBIE HHTErPajJbHbIE MHUKPOCXEMBbI, UX OCOOEHHOCTH,
MpUMEHEHUs, 0003HaYEHUE.

2. Omnepanuonnble ycuiutenu. TpeOoBaHus, MpeabsIBiIseMble K ONEpalliOHHBIM
YCUIIUTEISIM.

3. JluddepeHnmanbHblii YCUIUTENbHBIA KacKaJ: OCHOBHBIE XapAaKTEPUCTUKH U
napaMeTpBhl.

4. TlpuMeHeHre OnepallMOHHbIX YCHUIIUTENEH.

5. O6mme cBeaeHus: 0 Mukpomnpoueccopax. Haznauenue. O01as xapakTepucTHKa.
6. CTpyKTypa MUKpOIpOILIeCcCopa.

Tema 2.8 UMnyJbcHAas TEXHHKA

Bomnpocs! 1151 yCTHBIX (IMCbMEHHBIX) ONMIPOCOB:

1. DnexkTpuyeckue UMIYIbChl. X mapameTpsl.

2 Cxembl ipeoOpa3oBaHusi UMITYJILCOB: UHTETpUpyromas u auddepeHuupyromas
nernu RC.

3. l'eneparop nunooOpazHoro HanpsbkeHus. Cxema U MpUHIINT JEeHCTBUS.

4. I'eneparop JIMHEITHOHapacTaromero HanpspkeHus. Cxema u IpUHUUIT JeHCTBUS
5. MynbsTuBuOpatopsl. CXeMbl U IPUHIAI JEHCTBHUSI.

6. Wmnynecubie ycwiutenu. TpeOoBaHUs, TPEABSIBISIEMBbIE K YCHUIUTEISAM.
Haznauenue, BuabI, CXeMbl, IPUHIAN JECUCTBHUS.

7. Tpurrepsl. Haznauenue, BUAbI, CXEMbI, TPUHIUI JCHCTBHUS.

Tema 2.9 Jlornyeckue 3J1eMeHTDI

Bonpocs 1151 yCTHBIX (IMCBMEHHBIX) OIPOCOB:

1. OOmume cBeeHus O JIOTHYECKUX dJIIEMEHTaX.

2. Ha3znaueHnwne u ki1accuPUKamms JJOTHISCKUX dJIEMECHTOB.

3. OcHOBHbIE KOMOMHUPOBAHHBIE JIOTHUYECKUE 3JIEMEHTHL. Y CJIOBHOE 0003HAUEHHUE,
TaOJIMIIa COOTBETCTBHS KaXKIOTO JIEMEHTA. Y paBHCHHUE JIOTHYCCKUX CBA3CH.

4. KoMOMHUpPOBAaHHBIC JIOTHYECKHE AJIEMEHTHI. Y CJIOBHOE 00O3HAuYeHUE, TalauIla
COOTBETCTBUSI KXKJIOTO AJIEMEHTA. Y paBHEHUE JIOTHYECKUX CBSI3CH.

5. Jloruyeckue onepaiuu Ha MOJYIMPOBOJIHUKOBBIX AJIEMEHTAX.

6. Jlormdeckue 3JeMEHThl B JUCKPETHOM W MHTETpajIbHOM HUCTHOJHEHUH. CXEMBI,
NPUHIAN JEUCTBHUS.

Pazgea 3. Daekrpuyeckue MAIIUHbI
Tema 3.1 JjiekTpUuYecKHe MAIIUHBI MOCTOSTHHOT0 TOKA
Bonpocekl 1151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:

9



1. Ha3nauenue, knaccuduxanus, IpUHIMI I€HCTBHSL.

2. YCTpOHCTBO, HA3HAYEHHUE Y3JIOB U JECTAJICH ANEKTPUUECKOW MAIIMHBI.

3. Peakuus sikops. KommyTranus sneKTpUdeCKON MallluHBI.

4. Cxembl BO30YX/I€HUS, XapaKTEPUCTUKU T€HEPATOPOB U ABUTATEIIEH.

5. Ilyck B X0, peEryaupoBaHuEe YaCTOThI BPALIEHUS SIKOPSI DJIIEKTPOIBUTATEIISA.

Tema 3.2 DyiekTpUYeCKHe MAIIMHBI IEPEMEHHOT0 TOKA

Bomnpocs! 1i1st yCTHBIX (IMCbMEHHBIX) ONMIPOCOB:

1. YcTpoiicTBO, Ha3HAYEHUE Y3JI0B CHHXPOHHOTO T€HEepaTopa.

2. Peakuus sKopsi CHHXpPOHHOTO T€HEpaTopa, CriocoObl BO30YXKACHUS.

3. YcTpoicTBO, Ha3HAYEHUE Y310B ACUHXPOHHOT'O ABUTATENS.

4. XapakTepuCTUKN aCUHXPOHHBIX JBUTATEIICH.

5. Ilyck B XOJ, peryJMpoBaHUE YAcTOThl BpamleHUs TPEX(Da3HbIX aCMHXPOHHBIX
JIBUTATEJICH.

Tema 3.3 TpancpopmaTtopsl

Bonipocs! 1151 yCTHBIX (IMCBbMEHHBIX) ONPOCOB:

1. HaznaueHnue, KOHCTPYKITUS, IPUHIIMI JACHCTBUS TpaHcpopmaTopa.
2. CxeMbl ¥ TPYNIIBI COSAMHEHUS 0OMOTOK TpaHChopMaTopa.

3. Pexxumsbl paboThl TpaHncopmaTopa.

4. Tlorepu B TpancopmaTope u K03 OUIIMEHT MOJIE3HOTO ACHCTBUS.

Paznen 4 Jinekrpuueckne u3MepeHust

Tema 4.1 MeToabl n3mepeHu i

Bomnipocs! 1151 yCTHBIX (IMCBbMEHHBIX) ONPOCOB:

1. Knaccudukanus MeTo0B H3MEpPEHUSI.

2. IlorpentHocTy M3MEPEHUN U U3MEPUTEIBHBIX MPUOOPOB.

3. Buapl morpeniHocTei.

4. EnVHUIBI ©3MEPEHHUS], STAIOHBI, MEPBI AJIEKTPUUECKUX BEIUYUH

Tema 4.2 IIpnoopbl HeNMOCPEACTBEHHOH OLIEHKH
Bonpocekl 15151 yCTHBIX (MMCbMEHHBIX) ONPOCOB:
1. AHanoroBbIE IEKTPOUZMEPUTEITHHBIC TPUOOPHI.
2. lludposeie 27eKTPON3MEPUTETHHBIC TPUOOPHI.

Tema 4.3 U3MepeHue 3JIeKTPUYECKUX NTAPaAMETPOB

Bonpocs! 1151 yCTHBIX (IMCBMEHHBIX) ONIPOCOB:

1. I3mepeHune 3JIeKTpUUECKUX COMPOTUBIEHHM.

2. 3mepeHne MOITHOCTHU 3JIEKTPUYECKOTO TOKA.

3. 3mepeHune 3JIeKTpUUECKON SHEPTUH.

4. 3mepenue yria casura ¢a3 ¥ 4aCTOThI IEPEMEHHOTO TOKa.

5. M3Mepenune 3JIeKTpUUECKUX MapaMeTPOB BO3AYIIHBIX JIMHUW 3JIEKTPONEPEIAUN.
6. U3zmepenue npenenoB usmepenus. [lyntel. JloOaBOUHBIE COTPOTUBIICHHUS.
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Kpurtepuu ouenku

«OTJIMYHO» - CTABUTCS 3a TAKUE 3HAHMSA, KOT/Ia:

- CTyJIEHT OOHApYXHBAET YCBOSHHE BCET0 00heMa MPOrpaMMHOTO MaTepuana;

- BBIJICIISICT TJIABHBIC TIOJIOKEHHS B M3YUYEHHOM MaTepualie M He 3aTpyIHIETCS TpU
OTBETax Ha BUJOM3MEHEHHBIE BOIIPOCHI;

- HE JIOMYCKaeT OIIMOOK B BOCIIPOM3BEICHUN U3yISHHOT'O MaTepraa.

«XOpOII0» - CTABUTCS, KOTJA:

- CTYJICHT 3HAaeT BeCh U3yUCHHBIN MaTepUall;

- oTBeuaeT 0e3 0COOBIX 3aTPYAHEHUI Ha BOMPOCHI MTPETNOAaBaTEs;

- B YCTHBIX OTBETaX HE JIOMYCKAaeT CEPhe3HBIX OMIMOOK, JIETKO YCTPaHsET OTACTIbHBIC
HETOYHOCTH C ITOMOIILIO IOTIOJIHUTEIIHHBIX BOIIPOCOB MPETIOIaBATES.
«yIOBJIETBOPUTEIbHO)» - CTABUTCS 32 3HAHUS, KOT/A:

- CTyIEHT OOHapy)XMBaeT YCBOCHHWE OCHOBHOTO MaTepuana, HO HCIBITHIBACT
3aTpyJHCHWE TIPU €ro  CaMOCTOSTEIbHOM  BOCIIPOM3BEJCHHUH U  TpeOyer
JOTIOTHUTENTFHBIX ¥ YTOUHSIOIIMX BOTIPOCOB MPETIOIaBaATEIS,

- TMpPeInoYWTacT OTBEYaTh HAa BOIMPOCHL, BOCIPOU3BOIIICTO XapakTepa |
UCTIBITHIBACT 3aTPY/AHEHHE TIPU OTBETaX Ha BUIOU3MEHEHHBIE BOIIPOCHI,
«HEYIOBJIETBOPUTEJIBLHO» - CTAaBUTCA, KOTJIA Y CTYJIEHTa MMEIOTCS OTIENIbHBIC
Tpe/ICTaBIeHNsT 00 M3YUYECHHOM MaTepualie, HO BCE JKe OOJIbIIasl YacTh MaTepraia He
YCBOCHA.

11



4. CamocrosiTesibHas padoTa CTYACHTOB

Pasjgen 1. DiekTporexHuka

Tema 1.1 DuekTprueckoe mnoJie

Bonpocs! Aj1s1 BHEK/IACCHOM CAMOCTOATEILHON PadOThI:

1. BeimoniHeHue pacu€ToB ANEKTPUUECKUX LIETIeH 110 MHAUBUAYAIbHBIM 3aJaHUSM .
5. Pabota u momHoCTh. I3MEpEeHre MOLTHOCTH.

Tema 1.2 DuekTpudeckuii Tok. ConporusBjieHue, padora U1 MOIIHOCTh
Bomnpocs! 1151 BHEKJIACCHOM CAMOCTOATEIBLHON PadoThI:
1. Pemenue 3a1a4 no u3y4aemMon Teme.

Tema 1.3 IIpocThie JIeKTPUYECKHE HENU MOCTOSTHHOI0 TOKA
Bonpocs! Aj1s1 BHEKJIACCHOM CAMOCTOATEILHON PadoThI:
1. BeimosHeHue pacuéToB ANEKTPUUECKUX LIeTIeH 110 MHANBUAYAJIbHBIM 3aJaHUSIM

Tema 1.4 CnoxHble dJIeKTPUYECKHE HEeN MOCTOSTHHOT0 TOKA
Bomnpocs! Aj1s1 BHEKJIACCHOM CAMOCTOATEILHON PadoThI:
1. BeimosHeHue pacué€ToB ANEKTPUUECKUX LIEeTIeH 10 MHAUBUAYAJIbHBIM 3aJaHUSM

Tema 1.5 Marnerusm
Bomnipocs! 1151 BHEKJIACCHOI caMOCTOATEJILHOH PadoThI:
1. BeinonHeHue pacy€TOB MarHUTHBIX LEMEN M0 HHANBUAYAIBHBIM 33JaHUSIM

Tema 1.6 OcoOble pe:kMMBI B LIENAX IEPEMEHHOT0 TOKA.
Pacuet snekrpruyeckoit 1ienu npu HECUHYCOUIAIbHOM HANPsHKEHUH

Pa3nen 2 JiaekTpoHUKA

Tema 2.1 ITo1ynpoBoAHUKOBBIE NPUOOPBI

Bonipoch 1151 BHEKJIACCHOI cAMOCTOATEJIbHOH PadoThI:

1. CneruanbHbIE TUIIBI TTOJYTIPOBOIHUKOBBIX IPHOOPOB: TEPMHUCTOPHI, YCTPOUCTBA
oToOpaxkeHus: nHMoOpMaIu

Tema 2.4 OCHOBBI MUKPO03JIEeKTPOHUKH.

1. AKTUBHBIEC Y TACCUBHBIC 2JIEMEHTHI MUKPOCXEM.

2. Ananorosbie U TU(PPOBBIE MEKPOCXEMBI, 001aCTh UX MPHUMCHEHHS.
2. I3ydenne crioco00B M3TOTOBIICHHS HHTETPATBHBIX MUKPOCXEM.

Tema 3.3 TpanchopmaTopsl
Bonpochl 17151 BHEKJIACCHOM CAMOCTOSITEJILHOM PadoThI:
1. BeimosiHeHWE pacdy€TOB MO WHANBUAYAJIbHBIM 33 IAHUSIM.

Pa3nen 4 Dinekrpuyeckue usmMepeHust
Tema 4.1 MeToabl n3mepeHH il

Bonpochl 17151 BHEKJIACCHOM CAMOCTOSITEJIbHOM PadoThI:
12



1. BeimonHeHue paC‘-IéTOB 10 HHAWBUAYAJIbHBIM 3a1dHUAM

Tema 4.2 IIpuOopsI HENMOCPEACTBEHHOM OLIEHKH
Bonpocs! Aj1s1 BHEKIACCHOM CAMOCTOATEILHON PadOThI:
1. BeimonHeHue pacuéToB MO0 MHAUBUAYAJIbHBIM 3aJaHUSIM.

Kpurtepuu ouenku

«OTJMYHO»- 3aJlaHu€ BBINOJIHEHO B ToJHOM 00BEMe Ha 100%, wmatepuan
MOJIHOCTBIO COOTBETCTBYET TEME, H3J0KEHUE UETKOE, OTBEThl HA BOMPOCHI
UCYEpIIbIBAIOLIHE.

«XOpomIO»- 3a/JaHue BbIMONHEHO Ha 70%, W3I0XKEHHE HETOYHOE, CTYACHT
3aTpyIHSETCs MPU OTBETaX Ha BOIMPOCHI.

«YAOBJIETBOPHUTENBHO»- 33/1aHN€E BhINOJHEHO Ha 40-50%, u3noxxeHue marepuana
BBI3bIBAET 3aTPYyIHEHUE, OTBETHI HA BOIPOCHI 3aTPYIHEHHBIE UJIM OTCYTCTBYIOT.
«Hey10BJIETBOPUTEJbHO»- 33/JaHNE HE BHITIOJHEHO B TIOJTHOM 00BEME.

5. 3amanns Ha JadopaTopHble padoThHI U MPAKTUYECKHE 3aAHATHUS

Pasznen 1. DinekTpoTrexHuka
Tema 1.1. daekTpuueckoe moJe
JlaGoparopHoe 3ansiTue Ne 1

PacuéT koHaeHcaTopHOi 6aTapen
Heap pabdoThl:  3aKpenuTh TEOPETUYECKUE 3HaHUA N0 TeMe «CmenmaHHoe
COEIMHEHUE KOHJIEHCATOPOBY.
3apaHue: onpenenTh 3apsl KaKI0ro KOHAEHCATOpa, HAIPSIKEHNE Ha KaXI0M U3
HUX U DHEPTHUIO 3apsHKEHHON OaTapeu B COOTBETCTBUHU C 3a/1aHHEM.

E Q: Q2 Qs Qq Qs Qs U U Us Us Us Us
2
1 1 600MkK - - - - - - - - _ - _
JI
2 2 - - - - - - 6,6 - - - _ -
7B
3 3 - 133,3mxK - - - - - - _ - _ _
J

4 4 - - - - - - - - R R R 2,
5

B

5 5 - - 40MKK - - - - - - - - -

JI
6 6 - - - - - - - - 16 B - R -
7 7 - - - 15 - - - - - _ - _
nKn
8 8 - - - - - - - - - 2B R -
9 9 - - - - 30m - - B B - _ -
kKit
10| 10 - - - R R R R - - - | 667 | -
B
11| 2 - - - - - 1332mxK | - - - - - -
JI
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12] 4 - - - - - - - | 333
B
13 6 - - 40nKn - _
14 8 - 6MKK
15 10 - - - J.I - N 20
B
16 9 - - - 20B
17 7 - 30nKn - _
18 5 - - 6,67
B
19 3 - - - - - 300MxKin - -
20 1 - - - - 33,3
B
Nel
C Cs Ci= C3 =3 MxkD
S | N T I
i i
U 1 . 1 Co= C4=2 MKD
—Cs Cs—— Cs —TCs
(o] L 4 0—| I C5 = Ce = & MKD
Ne 2
C: Cs Ci1= Cs =610
i
U C N C2=1HCD C3:4HCD
2 Cq Cs —TCe
o) ® JI C4— 2 nd Ce =3 nd
Ne3
| Ca . Ci1= C4 =6 MxD
| L
Ci Cs U —— Cs —/—Cs Co= Cg=3 MKD
| }_i’
N * C3=Cs =1 Mx®
Ne 4

U =
Cs= Cg=16 MxD

(o)

Ne 5
Cs Ci1=4 MxD Co =3 Mx®d

(o] 4 — ®

U Ci— Ca Cs —t}

o S *— °




Cs= 6 Mx®d Cs=1 Mx®

Cs= Cg=2 MKD

Ne 6
o1& Ci=9ud C, =10 ud
[
U C2:T: Ci— C3=2,510 Ce=3nd
Ci——=  Cs—= Cs= C5=32 nd
Cs — 4 5
o—f——1
Ne 7
C Ci=12 nd Cs =3 1D
1
¢ S Cr=C3=61d
U C2
Co & G| Cs= Co=18 nd
Cs
[
SN  permrepermmpeperen e 4 e
Ne 8
C C
O- ll H i ¢ Cs Ci1=10 Mmxd Cs =3 Mxd
U 4 1
Co1 G c Co= C3=6 Mx®d
6
(o, ® ®
Cs= C5=18 Mx®d
Ne 9
1| Cz | Ca Ci=2Mx®d C; =3 Mx®
(o] ® ” ® ”
U Ci— GCi—— — C3=1,5 Mmx®
C
© ¢ ¢ H i Cs= Cs5=Cs=4,5 Mx®D
Ne 10
OC1||_, IS L, Ci=81® C, =6nd
| [ [ Co
U ¢ Cs C3=Cs= 6 ud
(e, ® ®

Cs= Cs=3 nd
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Tema 1.2 DyiekTpUYecKue HENu MOCTOSAHHOI0 TOKA

IIpakTHyeckass padora

IIpoBepka 3akona Oma sl yyacTKa Henu

Hear paboTsI: BBISICHUTh 3aBUCUMOCTh CHWJIBI TOKAa OT HPHIOKEHHOIO
HaIpsHDKEHUs] U COMPOTUBJICHUS U YyOEIUThCS B CIpaBeAJIMBOCTU 3akoHa Oma Juis
y4acTKa IEKTPUYECKOU LICTIH.
Oob6opynoBanue:
1. McTOYHMK NUTaHUS OCTOSSHHOTO TOKA
. Perymarop HanpsbxkeHus
. Pesucrop
. BonbT™eTp
. Mumnmnamnepmerp

DN B W

IlopsiioKk BBIMOJHEHUSI padOThI:
1. CoOpath cxemy 1

Tab6mumna 1
+ O @ U, B I, MA an/IMeItIIaHHe
4 : :
U
R R = const
e
Cxema 1

2. YBenuuuBas HaupsokeHue Ol HYJIS, 3aMEPUTh CHITy TOKa. Pe3ynbTaThl 3aMepoB
3aHeCTH B Ta0iwiy 1.
3. Cobpatb cxemy 2

Tabmuma 2
UB |[ILMA | R, P,
+© @ Om | MBT
U
(V) -QR
-0
Cxema 2

4. V3MeHss1 CONPOTUBIIEHUE MOJI3YHKOM CONPOTUBIIEHHE pe3ucTopa R, 3aMeputhb
CUJIy TOKa. Pe3ynbpTaThl 3aMepoB 3aHECTH B TAOIHILY 2.

5. lloxacunrate comportuBienue: R = U/l. Pesynbrarel moacuéToB 3aHECTH B
Tabauiy 2.

6. [loncunrars momHocTh: P = U*l. Pe3ynbratsl moacu€ToB 3aHECTH B TaOIUILY
2.

7. TloctpouTh TpaduK 3aBUCUMOCTH CUJIbI TOKA OT HAIPSKEHUSI TPU MOCTOSHHOM
COMPOTHUBIICHHH.

8. Iloctpouth rpaduk 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJIEHUS IMpHU
MIOCTOSIHHOM HaIPSKEHHH.
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9. CI[GJ'I&TB BBIBOJIbI: KaK U3MCHACTCA CHJIa TOKa C YBCIIMYCHHCM HAIIPSDKCHHUA U
KaK U3MCHACTCA CHUJIa TOKa C YBCIIMYCHUCM COIIPOTUBJICHHA.

Tema 1.3 DiiekTpOMarHeTusm
Pacyér ci10:kHOI JJIeKTPUYECKOM Henu

Heab padoThbI: 3aKpEeNUTh TEOPETUUECKHE 3HaHUsA MO TeMe «CIOXKHbBIE
BIEKTPUYECKUE LIETIN.
3ananue:

1. paccunuTaThb CJI0KHYIO SJICKTPUYCCKYIO IICTIb B COOTBECTCTBUH C 3aaHUCM
(OHpGIIeJII/ITB TOKH U UX HAIIPABJICHUC B BeTBSIX);
2. IMPOBCPUTH pacqéT MCTOAOM Y3JIOBOT'O HAIIPAKCHUA

E % HaumenoBanue meTona pacuéra
2 =2 5

% ol

= Z
1 1 Merton HallOKEeHUS
2 2 MeTop y3710BbIX U KOHTYPHBIX YPaBHEHHU
3 3 MeTo HaJlOKEHUS
4 4 MeTo y3710BbIX U KOHTYPHBIX YPaBHEHHN
5 5 Merton HallOKEeHUS
6 1 Merton y3710BbIX U KOHTYPHBIX YPaBHEHHI
7 2 Mertox HaTOKEHHS
8 4 Merton y3710BbIX U KOHTYPHBIX YPaBHEHHM
9 1 Mertox HaTOKEHH
10 3 Mertop y3710BbIX U KOHTYPHBIX YPaBHEHHU
11 5 Mertox HaTOKEHHA
12 5 Merto y3710BbIX U KOHTYPHBIX YPaBHEHUM
13 4 Mertox HaTOKEHHS
14 3 MeTo y3710BbIX U KOHTYPHBIX YPaBHEHU
15 2 Merto HalTOKEHHS
16 1 Meto y3710BbIX U KOHTYPHBIX YPaBHEHU
17 4 Mertox HalIOKEHHS
18 2 MeTo1 y3/10BBIX M KOHTYPHBIX YPaBHEHUN
19 3 Merto HallOXKEHUSA
20 5 MeTo1 y3/10BBIX M KOHTYPHBIX YPaBHEHUN

¢
Ne 1 R R R Ei=112B r
[] R =0,6 Om
E>=210B I
E E =0,3 Om
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1
Ne 2 R E:=70B rh=0,5 Om
T Ez F,=140B  1,=0,50Mm
Ri=450M R»=3,50M
(D B R Rs Rs=1,5 Om
Ne 3 R
' Ra E1=30B =03 Owm
E, T E;=70B r;=0,5 Om
E1 R Ri= 2,7 Om R2,=2 Om
_|_ R3= 4 Om
M e
R1
Ne 4 R4 E;=60B r=20,2 Om
B Rs E,=72B = 0,8 OMm
Ri=10mM R,=180m
(D Es B2 Ry=40m R4=1120m
R
| I | g
| I |
N5 Re E;=200B 11=020mM
: Ro Rs E,=24B  1,=03OwM
Ri=1,80M R,=1 Owm
E R, Ez R;=40M R4=170m
Rs=2 Om
Tema 1.4

DJleKTpUYeCcKHe Henu MepeMeHHOro ToKa
JlaGoparopHasi padora
HccnenoBanue Henu nepeMeHHOro TOKa ¢ MocjaeA0BaTeJIbHbIM COeIMHEHUEM
AKTUBHOI'0 CONPOTHUBJICHUSI U KOHJAEHCATOPA.
ONBITHBIM IIyTEM MPOBEPUTH OCHOBHBIE CBOMCTBA LEMHU
TOKa C TMOCJIENOBAaTEIIbHBIM COCIMHEHHEM  pE3UcTopa |

Heas padoTbI:
MePEMEHHOTO
KOHJICHCATOpa.
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Oob6opynoBanue:

1. UcTOYHMK NUTaHUS IEPEMEHHOTO TOKA
2. Karymkn HHIYKTUBHOCTH

3. Pe3ucTopsl

4. BonbT™meETp

5. Munnuamnepmerp

IlopsaaoK BbINOJHEHHUSI PA0OTHI:
1. Cobpathb cxemy.
2. Tlocrme mpoBEpKH CXEMBI MPEMoJIaBaTesieM BKIIOUNUTH MUTaHHE. [I0AKIIOYHUTH
conporuBieHre Ri u xouaeHcatop Ci. M3MmepuTh HampspkeHHUE Ha KaKIOM
DIIEMEHTE CXEMBI U TOK. Pe3ynbTaThl 3aMepoB 3amucaTh B TAOJIHUILY.

R1 C1
7
Si | E— Sz |
*—o—
R C
| — |
u
O
Cxema

3. Hoaxmtounthk KoHAeHcatop Co. M3MepuTh HampsKEeHUE HAa KaKIIOM DJIEMEHTE
CXeMBbI U TOK. Pe3ynbTarhl 3aMepoB 3amnucath B TAOJIHUILY.
4. IogxmoounTts conpoTuBieHue Ry. 3MepuTh HanpsKeHUE HA KaXOM 3JIEMEHTE
CXEMBbI U TOK. Pe3ynbTarhl 3aMepoB 3anucath B TaOJIHUILY.

5. Ilo pe3yabTaTam u3MepeHUl BHIYUCIUTD:

o0IIIee COMPOTHBIICHHE IEMA  Z =,/R? + X °

aKTUBHYIO MOIHOCTE P = I?’R = |- U,
peaKTHBHYIO MOITHOCTE Q = I2Xc=1-Up

MOJHYIO MOIIHOCTb el S =4/P? +Q?
ko3¢ unment momHoctn Cos¢ = R/ Z
Pe3ynbpTaThl BBIYHCICHUI 3aHECTH B TAOIUILY.
Tabnuma

N3mepeno Beluncieno
Ua| Up I R XL L Z P Q S Cos ¢
B B MA | Om | Om | MI'H | OM | MBT | MBap | MBA

Rila
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R:L>

Ro L

6. CaenaTh BBIBOJIBI:
6.1 xak u3mensiercss mapameTpbl cxeMbl (X, Q, Z, S, COS @) npu yBEIUUYCHUU
€MKOCTH KOHAEHcaTopa?
6. 2 Kak HU3MEHseTcs mapameTpel cxembl (Z, P, S, COS @) mpu yBeIMYCHUU
AKTUBHOTO CONPOTHUBJICHUS?
7. ITocTpouTh HAa MUJITUMETPOBOM OyMare BEKTOPHBIE TUArPaAMMBI.
Tema 1.5 Tpex¢a3subie uenu
JlaGopaTropHasi padora
HccaenoBanue TpéxgasHou Lenu Mpu coOeJMHEHUHU
NPUEMHHUKOB JHEPI UM «3Be310M»

Ileabr paGoTbI: ONBITHBIM MNYyTEM  MPOBEPUTH  COOTHOIICHHE  MEXKIY
ANCKTPUUYECKUMHU BEIMYMHAMU B Ienu TPEx(Pa3sHOTO TOKa MPU COCIUHCHUU
MPUEMHUKOB YHEPTUH 3BE3/I0M.
Oob6opynoBanue:
1. Tpu nmoTpedbuTens (peocTaTs)
2. AMniepmMeTphl IepeMEHHOT0 Toka — 4
3. IlepeHOCHOI BOJIBTMETP
4. PyOuIbHUK
Ilopsinok BbINOJHEeHUS PAOOTHI.
1. CoOpaTth cxemy.
2. Tlocne mnpoBepkH CXEMbl  MpEnojaaBaTeieM  3aMKHYTh TPEXITOIIOCHBIH
pyOunbHUK S1 M YCTAaHOBHTH PaBHOMEPHYIO Harpy3ky ¢as. IIpu BBIKIIOUEHHOM
OJTHOTIOJIFOCHOM PYOMJIBHUKE U3MEPUTH (ha3HbIC U JIMHEWHBIC HAIPSKEHUS U TOKH.
Pe3ynbTaThl n3Mepenunii 3aHectu B Tabauiy (omsIT 1).
ITo pe3ymnbpTaTaM U3MEpeHU MOKHO YOSIUTHCS B TOM, UTO:
la=1s=lc In=lo

Ua=Us=Uc Uas = Usc = Uca Ur=+3Uo
\ Sl RA
CA R — —1
— LT
N Rs
oB — — °

)

]
0JOJ6J6

}



3. 3aMKHYTh OJHOIOJIOCHBIM pYyOWJIBHUK S2 © yOeauTbcss B TOM, YTO
MOJAKJIIOYEHUE HEUTPaJbHOTO MPOBOAA HE BHOCUT KAaKUX-THMOO H3MEHEHUU B
pexuM paboThI LieTH. Pe3yabTaThl M3MEpEeHUN 3aHECTH B TaOIUILy (OMBIT 2).

4. Co3pmathb HeEpaBHOMEpPHYIO Harpy3ky a3 (Ipou3BOIBHO) M MPOU3BECTU
NEUCTBHS. YKa3aHHbIE B IyHKTax 2 W 3. Pe3ynprarel M3MEpEHUN 3aHECTH B
TabauILy (ONbITH 3 U 4).

5. Tlo naHHBIM ONBITOB 2 U 4 OCTPOUTH B MaclITabe BEKTOPHbIE IHArpaMMbl Ha
MUJUIUMETPOBOI Oymare.

6. Cnesarthb cjieayroume BbLIBOABI 10 padore:

6.1 o pacmnpeaeneHUd JUHEHHBIX M (PaA3HBIX HANPSOKEHUUW TPU HAJIUYUH U
OTCYTCTBUU HEUTPAJILHOTO MPOBOJIa (Harpy3ka paBHOMEpHasi U HEPABHOMEpHas );
6.2 0 pacrpeielieHUH JIMHEWHBIX U (Pa3HbIX TOKOB MPU HAJTUYUH U OTCYTCTBUHU
HEUTpaIbHOTO MPOBOJA (Harpy3ka paBHOMEpHasi U HEpaBHOMEpHas );

6.30 cOOTHOIIEHUH (Pa3HBIX W JIMHEWHBIX TOKOB W HANPSXKEHUH MPU HAMYUU U
OTCYTCTBUHU HEUTPAIBLHOTO MPOBOJIa (HArpy3Kka paBHOMEpHAsi U HEpaBHOMEPHas ).

Tabnuia
o [Toxazanust mpuGoOpoB
2 FIa |15 | lc[In] Usa [ Us | Uc| Uss | Usc | Uca TpuMedanye
A A|A|A| B B | B B B B
1 PaBHOMepHas Harpyska
0e3 HEUTPaIBHOTO
IpoBOJIA
2 PaBHOMepHas Harpy3ka ¢
HEUTPAJIbHBIM ITPOBOJIOM
3 HepaBHomepHas
Harpyska 0e3
HEHTPaAILHOTO IPOBOJIA
4 HepaBHomepnas
Harpyska c
HEHTPaIIbHBIM TTPOBOJIOM

Tema 1.6 Oco0Oblie pexxuMbl B IeNAX EPEMEHHOr0 TOKA.

IIpakTHyeckas padora
HccaenoBanue uenu nepeMeHHOro TOKa ¢ 1mocJie0BaTeJIbHbIM COCAMHEHHEM
AKTHBHOI0 CONPOTUBJICHN S, KATYIIKHA MHIYKTUBHOCTH U KOHJIEHCATOPA.

Pe3oHaHCc HanpsKeHHUH.

Heabs padoThI: ONBITHBIM IIyTEM IPOBEPUTH OCHOBHBIE CBOMCTBA LEMHU

IIEPEMEHHOTO TOKA C IMOCJIEA0BATEIbHBIM COCIMHEHUEM KAaTYIIKU WHAYKTHUBHOCTH

Y KOHJEHCATOpA.

OoOopynoBanmue:

1. cTOYHMK NUTaHUS IEPEMEHHOTO TOKA

2. Karyuika HHIYKTUBHOCTH

3. Konnencarop

4. BonpT™meTp
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5. MumnnamMnepmerp
ITopsaoK BbINOJHEHHUs PadOThI:

1. Cobpath cxemy.

R L [ C
o I | { Y Y ¥
L ||
u
(o]
Cxema

2. Tlocnme mpoBEpKH CXEMBI MpENojaBaTeieM BKIIOYWTH NMUTaHuEe. M3MepuTh
HaANPsDKCHUE Ha Ka)KJIOM DJIEMEHTE CXEMBI M TOK. Pe3ynbTaThl 3aMEpOB 3amucaTh
B Ta0IUILY.

Tabnmna
N3mepeno IMoacuurano
Onementsl | U | Ua | Up | | R | Xc | XL Z P Q S | Coso
nenun B | B B |[MA| Om [|OM | OMm | Om | Br Bap | BA
L1, C1
L1, Co
Lo, Co

3. I3MeHUTh 3HaUeHUE EMKOCTH KOHJIEHCATOpPa M OBTOPUTH YHKT 2. Pe3ynbTaThl
3aMepoB 3amucaTh B TaOJIHILY.

4. HV3MeHUTh 3HAaY€HHWE WHAYKTUBHOCTH KATYIIKHM UM MOBTOPUTh MYHKT 2.
Pe3ynbpTaThl 3amMepoB 3anucaTh B TaOIUILY.

5. Ilo pe3ynbTaraM U3MEPEHUN BHIYUCIIUTH:

[Ipumeuanue: nuknuyeckas yacrora 50 I'm.

aKTHBHOE conpoTuBienne R =U,/ |

MHIYKTUBHOE compoTtuBicHue X = Uy /1

emkocTHoe conpotuBiieane Xc=U ¢/ |

TOJIHOE COMpPOTHBNEHHE HemH Z = |R? +(X, — X, )’

aKTUBHYIO MOIIHOCTh P = |- Uy
peaktuBHYI0 MomTHOCTh Q = | (UL -U(¢)

MOJHYIO MOIIHOCTb e S = /P? +Q°

ko3¢ puIEeHT MOIITHOCTH COS @ = R/ Z

6. [TocTpouTh BEKTOpPHBIC TUATPAMMBbI HA MUJUTUMETPOBOM Oymare.

7. CoesaTh BBIBODI

7.1 mpu KaKoM YCIIOBUM PEaKTUBHbIC HANIPSIKEHUSI PABHbI?

7. 2 KaKk M3MEHSIETCS XapakTep Iend MPpH U3MEHCHHH WHAYKTHBHOCTH KATYIIIKH
Wi EMKOCTH KOHJeHcaTopa?
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Paszznen 2 JineKTpoHUKA
Tema 2.1 ®Pusnyeckue 0CHOBbI pad0ThI MOJIYNPOBOJHUKOBBIX IPHOOPOB.

IIpakTHyeckas padora
HccaenoBanue poropesucropa

Hear paborbl: CHATH BOJbT-aMIEPHBIE M CBETOBBIE  XapaKTEPUCTUKHU
(doTope3ucropa v ONpeIeTUTh YyBCTBUTEIBHOCTH pUOOpA.
Ob6opynoBanue padbouero mecra:
. Uccnenyemslit - hoTope3uctop
. UcTOYHUK MUTaHMs TOCTOSTHHOTO TOKa
. JJaBopaTopHbIii MakeT
. [lorenuromeTpsl
. UsmepurenpHbie MpuOOpsI
. OcBeturenpHas Jammna

Ilopsinok BbINOJIHEHUS] Pa0OTHI:

OO WNBE

p—

. CoOpatb cxemy.
2. [Tocne mpoBEPKHU CXEMBI MPETIOaBaTEeNIEM BKIIFOUUTh CXEMY IO HAMPSKCHHE.

+—(pA)
+ ‘ — N @
~—
B A @D . ~— ~220B

O ®

0 5 10 15 20 (cwm)

3. Jnsa ycraHoBKH TpeOyemMoro cBeToBOro Imoroka @ HeoOXoauMo
IpEeABAPUTEIBHO PACCUMTATh PACCTOSIHUE, HAa KOTOPOM CIE€AYET YCTAaHOBHUTH
OCBETUTEIbHYIO
JaMIry, o ¢popmyie:
IxS

2]
rae | —cuna cBera OCBETUTENBHON JIAMITbl B MEXAYHAPOAHBIX CBEYAX.
S —momanae okHa GoTtopesrcTopa B (M).
! — paccTosHHE OT OCBETUTEIBHOM JIaMIbl 10 (OTOPE3UCTOPA.
PesynbTaTh pacu€ToB 3aHECTH B TabIUILy 9.
4. Cuath cBetoBble Xxapaktepuctuku | = f(®@) mpum  pa3nuuHBIX 3HAYCHHSX
Hanpsbkenust Ul u U2 . Pe3ynpTaThl 3aMepoB 3aHECTH B TaOHILy 1.

/€:

| = @(®P) npu U=const
Brruncneno N3mepeno
) 14 I(mA)
(7m) (m) Ul U2
D1 0
D2 0,5
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@3 1,0
D4 1,5
PS5 2,0

4.1. Ycranosuts HampsbkeHue Ul. M3MeHSATh CBETOBOM MOTOK MyTEM YCTaHOBKHU
OCBETUTEIBHOM JIaMIIbl HAa NPEABAPUTEIBHO PACCUYUTAHHBIX PACCTOSHUAX H
U3MEpPUTH 3HAUYCHUE TOKA. Pe3ynbTaThl 3aMepoB 3aHECTH B Tabmaumy 1.

4.2 Ananoruunsie 3aMmepnl npoBectd npu U2. PesynbTaThl 3aMepOB 3aHECTH B
Tabiuny 1.

5. Cusare BonbT-amnepHbie xapaktepuctuku | = f(U) npu nByx 3HaueHHsIX
cBeToBoro noroka @2 u O4.

5.1 YcranoButh cBeToBOM MoToK D2 (MyTeM yCTaHOBKH OCBETHTENILHOM JaMIIbl HA
paccUMTaHHOE PACCTOSAHME).) YBEIMYMUBATh HanpsokeHue Ha poropesuctope ot 0,
U3MEPSIS BENMYMHY TOKa JJIsl KaXJOro 3HA4YeHUs HamnpsbKeHus. Pe3ynbTarsl
3aMepOoB 3aHECTU B TAOIHILY 2.

5.2 AnanoruusHble 3amMepbl MpoOBeCTH MNpu cBeToBOM mnoToke P4. PesynbraThl
3aMepOoB 3aHECTU B TAOIHILY 2.

| = @( U) npu d=const
N3mepeno
9) I(mA)
(B) ®=0,071m D=0,151m

6. OnpenenuTs YyBCTBUTEIBHOCTH (hoTOpe3ucTopa /.

7. I1o monmy4eHHBIM JaHHBIM CIENaTh CIEAYIOIINE BHIBOIbI:

7.1 kak BIMSET BEIWYMHA CBETOBOTO MOTOKAa Ha (DOTOTOK M HA PACIOJIOKEHUE
BOJIb-aMIIEPHBIX XapaKTEPUCTHUK;

/.2 XaK BIMSET BeIMYMHA HANIPSDKEHHUST Ha ()OTOTOK M HA PACTIOJIOKEHHUE CBETOBBIX
XapaKTepUCTUK;

Conep:xanue oTuéra:

Howmep pabotsr

HasBanue paboTsl

Lenb paboThl

Cxema Jy1sl CHATHSA 3aMEPOB

I'paduku (Ha MuTUMETpPOBON Oymare)

BriBobI O padoTe

ok wdrE
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Tema 2.2 DiieKTpOHHBbIE BHINPSAMHUTEIH
JlabopaTopHas padora
HccienoBanue padorsl BEINPAMUTEISA
Hear pabGorbl: wuccienoBarb padOTy CXEMbl BBIIPSIMICHHS C TOMOIIBIO
ocruuiorpada.
Oob6opynoBanue:
1. UcTOYHUK NMUTaHMS IEPEMEHHOTO TOKa
2. JlabopaTopHbIii MakeT
3. [loTenmomeTtp
4. V3amepurenbHble TpUOOPHI
5. Ocmmmiorpad

ITopsiioK BBIMOJHEHUSI Pa0OTHI
1. O3nakomuThCs ¢ 000pyAOBaHUEM PAOOYEro MECTA.
2. CoOpatb cxemy.

Uz uz CO

Ru

[locne mnpoBepKH CXEMbl NPENOJAaBATENEM, BKIIOUUTH IMHTAHUE, YCTAHOBUTH
MHHUMAJIBHBIN HArPy304YHBIA TOK.

3. CHATH OCHIIIIIOTPAMMBbI HAMPSHKEHUN B PA3IMYHBIX yYACTKAX CXEMBI:

4.1 TonxmounTth ocuminorpad B THe370 XC1 1 3apucoBaTh KPUBYIO HAPSIKEHUS
U2 Ha BTOPUYIHOM 0OMOTKE TpaHchopmaTopa.

4.2 TopxmrounTth ocuusuiorpad B rHe3go XC2.

5. C nomompto TymOsiepa S1 Ha MmaHenw BBIIPSIMUTENS PAa3OMKHYTh OJIHO W3
miedyeil  BeimpsMurens (Mocta). B 3ToM  ciaydae  BbIIpsMIIeHHE  OyaeT
OHONONYNEepUOJHbIM. CHATh OCIHWJUIOIPAMMBI BBIITPSIMUTENBHOT'O HAIPSKEHUS
(Ha Harpy3ke) NmpH aKTHBHOW Harpyske (KoHaeHcatop C OTKIIIOUEH C ITOMOIIBIO
TymoOsepa S2).

6. C momomisio TymOsiepa S1 Ha TaHENH BBIIPSIMUTENS 3aMKHYTh Pa30MKHYTOE
IJIEYO BHIIPAMUTENS. B 3TOM ciiyyae BeIIpsIMIIEHHE OYIET JBYXIOIYIIEPUOIHBIM.
3apucoBaTh OCHUJIOIPAMMBI BBIIIPSIMUTEIBHOTO HAIPSKEHUSI NPU aKTUBHOU U
aKTUBHO-EMKOCTHOM Harpy3ke (TymOnep S2 3aMKHYT).
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/. CHATb HAarpy304YHYIO XapaKTEPUCTUKY BBIIPSIMHUTENS TpPU AKTUBHOM U H
AKTMBHO-€MKOCTHOW Harpys3kax:
7.1 C moMomipl0 Harpy3o4Horo peoctata R U3MEHUTh TOK Harpy3ku (mpu
OTKJIFOYUEHHOM KoHAeHcaTtope C) U 3aMepuTh HaIPsKEHUE HA Harpy3Kke (aKTHUBHO-
€MKOCTHAasl Harpy3Ka).
7.2 PazoMkHyTh TymMOJiep S2. AHAJIOTUYHO CHATH 3aMephl IIPU aKTUBHOM HArpy3Ke
(xonaeHcatop C OTKIIIOUECH).

Pe3ynbpTaThl 3aMepOB BHECTH B TAOJIUILY.

Tabnuma
AxTHuBHas lo, MA
Harpyska
U,, B
AXTHBHO-EMKOCTHAs lo, MA
Harpyska U,, B

8. Ilo maHHbIM TaONUIBI MOCTPOUTH B OJIHOM CHCTEME KOOPAMHAT IpauKd MpH
aKTUBHOW M aKTHBHO-EMKOCTHOM Harpys3Kax.

9. [1o monyyeHHBIM JaHHBIM CIENaTh CIEIYIOIINE BBIBOIbI:

9.1 B TeueHue KaKOro BPEMEHHM IMPOTEKAaET TOK B HArpy3ke MpU OJHO- U
JBYXIIOJYTIEPUOIHOM BBIIPSIMIICHHH;

9.2 xak Biuset konaeHcatop CO Ha GpopMy BHIPSAMIEHHOTO HAIPSKCHUS ?
Conep:xanue oTyera:

Howmep paboTtsr

HasBanwne paboTsI

Iens paboThl

CxeMa BBIIPAMUTENS

OcnumnorpaMMbl HAPSDKEHUH B Pa3IMYHBIX YU4aCTKaX CXEMBI

Harpy3ounbie XapakTEepUCTUKH BBIIPSIMUTENS TPUH AKTUBHOW W aKTHBHO-
€MKOCTHOM Harpyskax.

7. BoiBogpl 0 paboTe BHIIPSIMUTENS HA aKTUBHYIO M €MKOCTHYIO HArpy3KH TpU
OJTHO- U JIBYIIOJIYIIEPUOTHOM BBITPSMIICHUH.

ok wdE

Tema 2.4. DjIeKTPOHHBbIE YCUJIUTEIH
JlaGoparopHasi padora
HccnenoBanue IBYXKACKAIHOI0 YCHJIMTE/IA

Heas padorbi: uccienoBarb pabOTy MHOTOKACKAJHOIO YCUJIUTENSI U CHATh
OCHOBHBIE€ XapAKTEPUCTUKH.
OoOopynoBanmue:

1. VcTouHMK NMUTAHUS TOCTOSIHHOTO TOKA

2. JlabopaTopHBIN MaKeT
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3. I'enepatop 3ByKOBbIX YacTOT 3I°
4. Jlamnosbli BonsT™METp BJIIY

Ilopsiiok BITOTHEHUS] Pa0OTHI
1. O3HaKOMHUTHCS ¢ 000pyIOBaHUEM PabOYETro MecTa.
2. CoenuHUTh Bce MPUOOPHI coriacHo cxeme. llocie MpoBEpKH BKIIOYUTH BCE
npuOOpPHI B CETh.

%}
Rp1 Ij Rki Rk Rks3 Ex
Roc
—1 [ |

s
R'51 R9 REZ

| i - |

3r

Cxema

3. YcranoButh BxoaHOe Hamnpspkenue 3[7-10 cornmacHo MHCTPYKITMU

4. Menssa yactoty B npenenax oT 20 I'm go 21 k[, oTMeuath HampsiKeHUE Ha
BBIXOJIE ycuiIuTeNs (TOUKUA cooTBeTcTBYrommMe yactortam 20, 30, 50, 80, 100, 200,
400, 600, 1000, 2000, 4000, 8000, 10000, 21000 I'ry). YacTOTHBIE XapaKTEPUCTUKU
CHATHb NP JIBYX Pa3IMYHBIX 3HAUEHUSX paszaenuresbHoi éMkoctd Cpl u Cp2,
MIpU Pa3JIMYHBIX BEJIMYMHAX KOJUIEKTOpHOW Harpy3ku Rkl wu Rk2. PesynbraTsl
3aMEepOB 3aHECTH B TaOimmy 1.

5. Tloacumrars kodddumment ycunenuss k nb = 201g k (k =Ussix/UBX).
Pe3ynbTaThl mojcyera 3aHectu B Tadauiry Nel.

Tabmuma Nel
Rki, Cpm Rik2, Cps Ri2, Cp3
F. T UBnIX, K. 1B UBnIX, K. 1B UBBIX, K. 1B
’ MB ’ MB ’ MB ’
20
30
50
21000

27



6. [TocTpouTh YaCTOTHBIE XapaKTEPUCTUKHU B OJAHOW CUCTEME KOOpPAMHAT (4acTOTy
1o ocu X OTKJIAbIBAaTh B JOrapu(pMUYECKOM MacCILITA0E).
/. CHATh aMIUIUTYAHYIO XapaKTEPUCTUKY yCUIIATENS.
Y CTaHOBUTH CONPOTHUBIICHUE KOJUIEKTOPHOM Harpy3ku RK2, CP2.
YcranoButs yactoty reneparopa 1 xI'm.

Mensis BxonHoe HamnpsbkeHue oT 0, oTMeyaTh  BBIXOJHOE HaNpsHKEHHE
ycunurens. Pe3yiabTaTsl 3aMepoB 3aHECTH B TaOauiy 2.

Taomnuia Ne 2

Usx, MB
Usnix, MB

8. IIoCcTpOuTh aMILTUTYTHYIO XapaKTEPUCTHUKY.

9. Ilo pe3ynpTaTam pabOTHI CAENATH BHIBOIBI:

9.1 O BIMAHMM COMPOTHBICHUS HArPy3KH B IENH KOJIJICKTOpa HAa BEIHUUHY
K03 (HUIIMEHTA YCUIICHHUS.

9.20 BIMAHUU PA3ACIUTEIIPHON EMKOCTH Ha YacTOTHYIO XapaKTEPUCTHKY,
TIOCTPOUTH AMIUTUTYTHYIO XapaKTEPUCTHUKY.

9.3 O TMHEWHOCTH aMIUTUTYAHON XapaKTEPUCTUKH.

Conep:xanue oTuera:

Howmep paboTtsr

HazBanue paboThbl

3.1lenb paboThI

Cxema ycunurens

YacToTHbIE XapaKTePUCTUKU

AMIUTUTYTHAS XapaKTEPUCTHKA

BriBoibI IO padorTe.

NogakwdE

Tema 2.8 UMy ibCHASI TEXHUKA
JlaGopaTopHasi padora
HccaenoBanue nemneii npeodpa3oBaHusi MMILYJIbCOB.

Leanb paborbl: uccienoBaTh padboOTy Ienel MmpeoOpa3oBaHMs] WMITYJIBCOB  C
MOMOIIBI0  ocIuuiorpada, M3y4YWTh BIUSHHUE TOCTOSHHOW BpEMEHH IIEMU Ha
dbopMy W mapaMeTphl BBIXOJHBIX HUMIYIbCOB nisi nuddepeHnupyromeii u
MHTETPUPYIOUIEN LIETIEH.

Ob6opynoBanmne padbouero Mecra:

1. cTOYHWK MATAHUS TIOCTOSTHHOTO TOKA

2. JlabopaTopHBIii MakeT

3. DIeKTPOHHBIN ociuiuiorpad

Iopsiiok BbINMOJIHEHUS PA0OTHI

1. O3HakOoMUThCA ¢ 000pyAOBaHUEM pPabOYEro MecTa.
2. ToaxkmroYnTh HANPSDKEHUE UCTOYHUKA TTUTAHUS.
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3. IoakmrounTs BXxoA octuuiorpada k rae3qy XCi v 3apucoBaTh OCHHIIIIOTpaMMYy
BXOJIHOTO HaIPSIKEHUS.

4. C nomMompto ocruiorpada onpeaeanTh aMIUIUTYly U IITUTEIbHOCTh BXOJAHOTO
uMItysbca. Pe3ynbrarel 3aMepoB 3aHecTd B TaOmuibl 1 u 2.

 —
S3 | L |
R3
L o
S1 '—'R ) S5
U Brx2
C3—4— (4 —1—
1 | XC1 XC3
C1
| U
ST|C2 BBIXI
O
S4
XC2
R1 R2
Cxema

5. UccnenoBars audpepeHITUPYONIYO IEMoYKY:
5.1 PaccuurtaTh MOCTOSAHHYIO BPEMEHHM 11 3a1aHHbIX 3HaueHuid R u C.
11 =R1*Cy; 12=R1*Cy; 13=R*Cy; 1=Rx*Cu.

5.2 W3 3HaueHwuii 11, T2 U, T3 T4 BBIOpPATh TO, KOTOPOE YAOBJIETBOPSIET YCIOBHUIO: T
<ty Bx/6 ¥ 3aHECTH ITO 3HAUCHUE B TaOIUILY 1.

5.3 Ha makete yctaHOBUTH T€ 3HaueHUsA R um C, KOTOpbIE yIOBIETBOPSAIOT BBIIIE
YKa3aHHOMY YCJIOBHIO.

5.4 [Ilepexmounts BXOJ ocuwuiorpada k TrTHe3xy II2 wu 3apucosarth
OCITMJJIOTPAMMY BBIXOJTHOTO HamNpspKeHUs 1 epeHupyonen mermoyk.

5.5 C mnomompto ocruuiorpada ONpeaeauTsh aMIUTUTYy MW JJIUTEIbHOCTH
BBIXO/JIHOTO UMITyJIbca. Pe3ynbTaThl 3aMepoB 3aHECTH B TaOuUILy 1.

5.6 BeIUHCIUTD JUIMTEIBHOCTHh BBIXOJIHOTO UMITYJIbCa 0 dhopmyiie t yppix = 2,3 T.
Pe3ynbTaT BRIUKMCIICHHS 3aHECTH B Ta0 Uy 1.

Tabmuna 1

Usx, | tusx, T, R, C, | Upx, | tusx(u3) tusx (BBIY.)
MKC MKC MKC kOMm nd B MKC MKC

3. HccnenoBaTh HHTETPUPYIOMIYIO IIETTOYKY:
6.1 Paccuntarh NOCTOSSHHYIO BpEMEHHU 11J1s1 3a7aHHbIX 3HaueHui R u C.
5= R3* C3; 16 = Ra* C3; 17 = R4* C4; 18 = R3™ Ca
6.2 W3 3nauenuit 15, 16, t7 U 18 BBHIOpPATH TO, KOTOPOE YJIOBIETBOPSET
YCIIOBHIO: T > 6 typx M 3aHECTHU 3TO 3HAYEHHE B TAOJIHILY 2.
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6.3 Ha makete ycraHoBUTH Te 3HaueHUsA R u C, KOTOpbIE YJOBIETBOPSIOT BBIIIE
YKa3aHHOMY YCIIOBHIO.

6.4 Ilepexmounth Bxoa ocuwwiorpapa k rHe3ny XCs u  3apucoBaTh
OCLIMJIJIOTPAMMY BBIXOJIHOTO HaIpsiKeHUs AU (HepeHInpYOIEen HEeMOYKH.

6.5 C mnomomiplo ocruiorpada ONpeaeauTh aMIUIMTYyy € JJIUTEIbHOCTD
BBIXOJHOT'O UMITYJIbca. Pe3ynbTaThl 3aMepOB 3aHECTH B TAOIUILY 2.

6.6 BBIUUCIUTE JJIUTEABHOCTh BBIXOJAHOI'O UMITYJIbCa IO (popMyIie

t usbix = 3 T + tupx. Pe3ynbrar BeIYMCIEHUS 3aHECTU B TAOIUILYy 2.
Tabnuma 2

Usx, | tusx, T, R, C, | Usbix, | tusx (u3) tu Bx (BBIY)
MKC MKC MKC kOM n® B MKC MKC

4. Tloctpouth rpadukum W3MEHEHUS HANPSOHKECHUS HA BXOJE W  BBIXOJC
mudepeHIUPYOIIeH U HHTETPUPYIOIIEH IEMOYeK.

5. Tlo pe3ynbrataMm pabOTHI C/I€JIATh CJICIYIONINE BHIBOJIBI:

8.1 xak BIMSCT TOCTOSHHAS BPEMEHHM IIETMM Ha (OpMy M TapaMeTpPhbl BBIXOIHBIX
UMITYJIbCOB JUTsl TU(GEPEHITUPYIONICH IICTIH;

8.2 xaK BIMSCT TOCTOSHHAS BPEMCHHM IIeMM Ha (OpMy M TapaMeTpPhbl BBIXOIHBIX
UMITYJIBCOB JIJISl MHTCTPUPYIOIICH 1eru?

Conep:xanue oTuera:

Howmep paboTsr

HazBanwue paboTsI

Lens pabGoThl

Cxema

BxomHbie ¥ BBIXOIHBIE XapaKTEPUCTUKHU

BriBoibl o pabote

okownE

Tema 2.9 Jlornueckue 3J1eMEHTHI
JlaGopaTopHoe 3ansATHE
1. UccaenoBaHue OCHOBHBIX JIOTHYECKHX 3JIEMEHTOB
eab padoTbl: W3Yy4YUTh CXEMbl OCHOBHBIX JOTMYECKHX DJIEMEHTOB Ha JAMOJaX U
TPaH3UCTOpPaXx.

Ob6opynoBanue padbouero Mmecra:
1. Vcrounnku nuTaHus MOCTOSIHHOTO TOKA
2. JJabopaTopHbIii MakeT

IHopsiaok BbINOJTHEHUSA PA0OTHI:
1. Uccnenosars noruueckuit anemenT UJIM Ha nuonax (cxema 1) u TpaHsucropax
(cxema 2).
1.1 B cootBercTBUM ¢ Tabinuiei 1 mojaBaTh Ha BXOJBI X1 WM X2 HYJICBOH WU
€MHUYHBIN CUTHAJ, OTMEUas COCTOSIHUE BBIXOJA .
1.2 3anonuuTts Tabaumy 1.
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Ry Rs> Ry
Cxema 2
—0
+EcMm
Taom. 1
X1 0 1 0 1
X2 0 0 1 1
Y

2. UccnenoBarh Jormueckuii smeMeHT M Ha guomax (cxema 3) W TpaH3UCTOpax
(cxema 4).

2.1 B cooTrBercTBUM C Tabiuied 2 mojaBaTh HAa BXOABI X1 U X2 HYJEBOW WU
CAMHUYHBIN CUTHAJI, OTMEYasi COCTOSIHHE BBIX0JIA .

2.2 3anoaHuTh TabIuIry 2.

Paznen 3 Jiekrpuueckue MaIIUHbBI
Tema 3.1 DiiekTpuYecKHe MAIMHBI IOCTOSIHHOT0 TOKA
JlabopaTopHas padora

HUccnenoBanue ognopasHoro rpancpopmaropa.
Heapr padoThI:  03HAKOMHUTBHCS C KOHCTPYKUMEW M TPUHLMUIIOM JEHCTBUS
TpaHcpopMaropa.
OoOopynoBanmue:
1. cTOYHMK NUTaHUS IEPEMEHHOTO TOKA
2. Tpancdopmarop
3. Pe3ucrop

ITopsiiok BbINMOJIHEHUS PA0OTHI:
1. Cobpatsb cxemy 1.

© 3

(e, 03 (o,

E1 2 31 E1 E2
E2

o | o1 o- | ol




Ei, B| E21, | E22, | Krp1 | Krp2

Tabmuua 1

2. llogxmrounth BonpTMETp K KiaemMmam 1,2. Hzmepurs OJIC Ha BTOpHUYHOM
oOMoTKe TpaHchopMaTopa U 3anucaTh 3HaUeHUe B Ta0biauiy 1.

3. CoOpatsb cxemy 2. [lonkmounts BoabT™METp K kiemmam 1,3. Usmepurs 3/1C Ha
BTOPUYHOI 0OMOTKE TpaHCcpopMaTopa U 3anucaTh 3HayeHue B Tadiuny 1.

4. Iloncuntath k03P dUIMEHT TpaHChHOPMALIUK JIJI1 000UX CIyYaeB:

Ktp1 = E21/ Eg, Krp2 = E22/ Eg,

Pe3ynbTaThl MOACYETOB 3aHECTH B TAOJIUILY.

5. [MogxmounTh HArpy3Ky K BeiBoJiaM Tpancdopmatopa 1,3. (CobOpats cxemy 3).

U2, B

122, A Ta0Omuna 2
Ru, Om

13l e O

o J

Cxema 3
HZ’)MGHHTB COHpOTI/IBHCHI/IC narpysnum v 1OMOIIBIO pGOCTaTa n OTMCYaThb

COOTBETCTBYIOIIIME 3HAUYCHUS TOKA. Pe3ynbTrarel 3aMepoB 3aHecTu B Tabnuiy 2. : P
= U*l. PesynbTaTsl moicuéToB 3aHECTH B TAOIHITY 2.
Boraucaute comporuBiacHue Harpy3ku: Ry = Uz [l Pesyabrars

BBIUMCIICHUH 3aHECTU B TaOIHILy 2.
6. Omnpenenuth TOK B TMEPBUYHON OOMOTKE TpaHCpopMaropa MpPU OJHOM U3
3Ha4YeHUI ToKa l2».

l1 = 122/ Krp2
7. [loncunTaTh MOIIHOCTH IEPBUYHON 0OMOTKH TpaHchopmaTopa:

P1=E~ |1

8. [lomcunTaTh MOIIHOCTH BTOPUYHON OOMOTKHU TpaHChOpMaTopa:

P2= Uz~ 2
9. Ompenenuts K.I1./]. Tpancdopmaropa:

n= P2 *100% / P1
CneaTb BBIBOJBI.
1: Kak m3MeHsieTcsi HampsDKeHHE Ha BTOPUYHOW OOMOTKe TpaHchopmaTtopa mpH
M3MEHEHUH KOJIMYECTBA BUTKOB BTOPUYHON OOMOTKHM TpaHcopmaropa?
2: Kak uzmensierca korduuuent TpaHchopMalud NpU U3MEHEHUU KOJIMYECTBA
BUTKOB BTOPUYHOM 0OMOTKH TpaHcopmarTopa?
3: B kakoM ciyudae HampshKEHHE Ha 3akumax TpaHchopmaropa Oosbiie: 0e3
Harpy3KH WIA MIPU TOIKIIOYEHHON Harpy3ke?
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3. Uccnenorats joruyeckuii anemeHT HE (cxema 5).

3.1 B cootBeTrcTBUM ¢ Tabnuiled 3 mojaBaTh HA BXOJ X HYJICBOW WU €AMHUYHBIN
CUTHAJI, 0TM€Yasi COCTOSIHUE BBIXO/A ).

3.2 3anosHUTH TabHIy 3.

-Ex

Ry :

, » Unnix
(-'"BX R (}x)
(x) o | | VT
Ry
+EcMm Cxema 5
Ta6n1.3
X 0 1
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4. cienath BBIBOJIBI TTO paboTe:

4.1 nmpu Kakoil KOMOMHALIMM BXOJHBIX CHTHAJOB Ha Bbixoje sneMeHnta WIIN
CO31a€TCs €IMHUYHBIA YPOBEHb CUTHANA;

4.2 npu Kakoil KOMOMHALIMM BXOJAHBIX CUTHAJIOB Ha BbIXOJE AneMeHTa M co3naéres
€IUHUYHBII YPOBEHb CUTHAJIA;

4.3 mpu KakoM YpPOBHE BXOJHOI'O CHUTHaJla Ha Bbixone aneMeHta HE cozmaércs
€AVHUYHBIN YPOBEHb CUTHAJIA.

2. UccnenoBanne KOMOMHMPOBAHHBIX JJOTHYECKHUX 3JIEMEHTOB
Hean padoThl: ucciaenoBath paboTy KOMOMHUPOBAHHBIX JIOTHUYECKUX 2JIEMEHTOB.
Oob6opynoBanue:
1. UcTouHuK nocTosTHHOTO Hanpsbkenus 35 B.
2. MakeT JTOrn4ecKux 3JIEMEHTOB.

Ilopsinok BbINOJTHEHUS] Pa0OTHI:
1. O3HakoMUTBCS ¢ 000PYTOBaHUEM.
2. 3apucoBaTh CXeMy MaKeTa.

OnemedT 1

&
Qo x.

o4

DaeMeHT 3 K HCTOYHUKY
2 &
X7 g )
<)_®_O UsX
OneMeHT 2 o C Z)
&
X
: 35B

)—®—OX8

o

Xs

B makete tpu anementa M-HE (Oynxknus leddepa).

[Tpu HamMuuu CUTHAJIA COOTBETCTBYIONIETO 3amiCH | HAa COOTBETCTBYIOIIEM BXOI€
WJIM BBIXOJIC DJIEMEHTA CBETUTCS MHANKATOpHAS JaMmriovka. [Ipu 3ammcu 0
WHUKATOPHAS JIAMIIOYKA HE CBETUTCH.

3. UccnenoBats paboty Jorudeckoro iementa U-HE.

ITonaBast BXOoqHO# curHai Ha BXoAbl X 1u X2, HaOJIIOAAaTh CUTHAJ HA BBIXOAE X3.
Pe3ynbTaThl HaOMIOIEHUS 3aHECTH B Ta0uUIy 1.

CocTtaBuUTh CXeMy: IO TabOJIMIIE HATUCATh YPABHEHUE, PEAIU3yEeMOE 3TUM
3JIEMEHTOM.
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Tabnuia 1.
X1 X2 X3

OO
IR OO

4. Vcnonb3ys anemeHT 1 cobpath cxeMy Jiormueckoro djiementa HE.

[ToaBoas BXOAHOM cUTHAJI, HAOMI01aTh HAMPSIKEHNE BHIXOIHOTO CUTHAJIA.
HaGmtonenue 3anectu B Tabsuiry 2.

CoctaBuTh CcXeMy: MO TaOJuIle HamucaTh YpPaBHEHHUE, peaTU3yeMoe ITUM
3JIEMEHTOM.

Tabmuma 2.

X1 X2 X3
0
1

5. Ucnonw3ys sneMentsl 1 U 2 cobpaTth cxeMy Joruveckoro djiementa UJIHU-
HE.

[TonBois BXOAHBIE CUTHAJIBI, HAOMIOIATh HAMIPSKEHHS BEIXOJHOTO CUTHAA.
HaGmonenue 3anectu B Tabsuiry 3.

CocTaBuTh cxemy: 1o TabJvlle HAlMCAaTh YPaBHEHUE, pealTu3yeMOe 3TUM
AJIEMEHTOM.

Tabmuma 3.

X1X2 | X4X5| X3Xé6

R OO
R, OO

6. Ucnonb3ys anemeHTHI 1, 3 cocTaBbTe CXeMy JIOTHYecKoro djiementa U.
[TonBois BXOAHBIE CUTHAIIBI, HAOIIOIATh BHIXOHBIC.
PesynbpTaT Habmo1eHNs 3aHECTH B TaOIUILY 4.
CocTaBuTh cxemy: 1Mo TabJIMIle HAMMCATh YPaBHEHUE, PEaTU3yeMO€E dTUM
3JIEMEHTOM.
Tabnuma 4.

X1 X2 X9

RO |O
R R, OO

/. Ucnionb3ys 35eMeHTsI 1, 2, 3 cocTaBUTh cXeMy Jorudeckoro jemenra UJIN.
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[TonBoxast BXOAHBIE CUTHABI, HAOTIOAATH BEIXOIHBIE.
Pe3ynpTaT HabM01€HNS 3aHECTH B TA0IULY 5.

CocTtaBuTh cXeMy: IO Ta0IMIE HAMKUCATh YPaBHEHHE, PEaT3yeMoe ITUM
3JIEMEHTOM.

Tabnuia 5.
X1X2 | X4X5 X9

Rk OO

R OO

Conep:xxanue oTuéra:

1. HaumeHoBaHUE U HOMEP PaOOTHI.

2. llenb paGoOTHI.

3 DIIEKTPUUYECKHE CXEMBI OCHOBHBIX JIOTHYECKHX DJICMCHTOB

5. YcnoBHoe rpadudeckoe 0003HaAUYCHHUE JTOTHYECKUX DJICMEHTOB
6. TaGauIbl COOTBETCTBUS

7. YpaBHEHUS JIOTHYECKUX CBA3ECH

8. BriBo1bI 110 pabote

Tema 3.2 JyiekTpryecKUe MAIIMHBI IEPEMEHHOT0 TOKA

JlaGoparopHasi paéorta

YCTpoiicTBO H OCHOBHBIE 3JIEMEHTHI KOHCTPYKIHH MAIIMHBI MIOCTOSTHHOTO TOKA
Marmaa noCcTOSSHHOTO TOKa COCTOUT U3 HEMOIBMKHOM YacTH — CTaTopa
BpAIIAOIIEHCs YaCTH — SKOPS, B KOTOPOM MTPOUCXOIUT MpoIiecc peoOpa3oBaHusI
MEXaHHYECKOW SHEPTUH B AJIEKTPHUYECKYIO (TeHEpaTop) Win o0paTHO —
DIIEKTPUYECKON SHEPTUH B MEXaHHUUECKYIO (JIEKTPOABHUTATENh). Mex 1y
HETIOIBMKHOM M BpallaroIeiicst 4acTssMu uMeeTcst 3a30p. HemoaprmkHast yacth (puc.
1.5) cocTOUT U3 CTaHUHBI 3, TJIABHBIX MOJOCOB 1, MpeTHa3HAYCHHBIX IS CO3IaHuUs
OCHOBHOT'O MarHMTHOTO TIOTOKA, JJ0OABOYHBIX TOJIIOCOB 2, CIYKAIIUX IS
JTOCTHXKEHHUsST OE3BICKPOBO PabOTHI MIETOK HA KOJUIEKTOpPE (YITydIICHHUS
KOMMYTaI_[I/II/I). K cranune KpCILAT OosTamMu IMOJITUITHUKOBBIC U THI, I''TABHBIC 1
JOIIOJIHUTCIBbHBIC ITOJIKOCHI.

Puc. 1.5. HemoaBmkHast 4acTh MallIMHBI IOCTOSSHHOT'O TOKA
OcHoBHoI1 (rnaBHbIN) nomtoc (puc. 1.6, a) umeet cepaeuHuk 4, HaOpaHHBIN U3 JIUCTOB
AJIEKTPOTEXHUYECKOU cTanu ToMmuHON 0,5—1 MM, CTAHYTHIX mnuibkamMu. Ha
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CEpJICYHHUK HACAKEHBI IBE KaTYIIKU OOMOTOK BO30YyxkaeHus 2. HikHIOI0 9acTh
CepJIEYHNKA — TTOJIFOCHBI HAKOHEYHUK 3 — BBITIOTHSIOT TaK, YTOOBI BO3AYIIHBIHI
3a30p yBEIMYHUBAJICS OT LIEHTpPA MOJI0CA K €r0 KOHIIaM. DTO JeNaeTcs Ui TOTO,
9TOOBI YMEHBIIUTH UCKAKEHHUE TOJIS IO JEHCTBUEM PEAKIIUU SKOPS U pacCesHue
TJIABHOTO TIOJIA B 30HE KOMMYTAallMU. Y KOMIIEHCUPOBAHHBIX MAIIMH TOCTOSIHHOTO
TOKa B MOJIFOCHBIX HAKOHEYHHKAX BBIIITAMIIOBBIBAIOT MA3bI IS pa3MelIeHUs
KOMITEHCAITMOHHOW OOMOTKH.

Puc. 1.6. OcHoBHO¥ (@) 1 100aBOYHBIH (0) MOIFOCHI
Yucro riaBHBIX MOJOCOB BCETIa YETHOE, TIPUUEM CEBEPHBIC U F0)KHBIC TTOTIOCHI
YepeyIOTCS, UTO TIOCTUTACTCS COOTBETCTBYIOIINM COSTMHEHUEM KAaTYIIEK O0OMOTKH
BO30YKJIEHUS TOI0COB. KaTyliky Bcex MOM0COB COSAUHSIOT TIOCTIEIOBATEIBHO.
[Tomock! kpensites k cranuHe 1 6onTamu uiu mmuibkamu. Jlo6aBouHbIi momtoc (puc.
1.6, 6) cocTout U3 cepAcuHMKa 1, U3rOTOBISIEMOrO U3 CTaJH, U
OOMOTKHM 2, U3TOTOBIISIEMON U3 MEJIHBIX IIMH MPSMOYTOIBHOTO ceueHuss. OOMOTKH
N00aBOYHBIX MOJIOCOB COEIUHSIOT MOCIEA0BATEIILHO C 0OMOTKOM SKOPS, a MOJOCHI
YCTaHABJIMBAIOT MEXKy TJIABHBIMHU IMOJIFOCAMHU U KPETAT K CTaHUHE 0OJITaMHu.
Boznaymnslit 3a30p noa 100aBOUYHBIMHU MOJIFOCAMU 3HAYUTEIHHO OOJIBIIE, YEM O]
rnaBHeIMU. [lonepeunoe ceueHre 100aBOUHBIX MOJIIOCOB PACHIUPSETCS B CTOPOHY
KOpITyca. TO YBEIMYUBAET MIOBEPXHOCTD MPUIIETaHHUS JOOABOUYHOTO MOJII0CA K
KOPITYCY, YTO JaeT OOJBIIYIO0 YCTOMUNBOCTh M MPENYNPEXAAET HACHIIIEHUE OT
OO0JIBIIIOTO MOTOKA paccestHus J0OaBOUHBIX MOJIOCOB. Jliis co3aanus
AIIEKTPUYECKOT0 KOHTAKTA C TOBEPXHOCTHIO KOJJIEKTOpPA B MAIlIMHE YCTAHABIUBAIOT
IIETKH, KOTOPbIE MPUKPETUISIOT K meTkoaepsxkaremto. Llletkoaepxkarens (puc. 1.7)
COCTOMUT U3 HAXKUMHBIX IUIACTUH 1 NpyKXUHBI 2, Iepeatouieil 1aBleHrne Ha METKY S;
u3 000iMbI 4. [ TpUCOEIMHEHUS 3JIEMEHTOB 3JIEKTPUUECKOM 1IeNH MallllHbI K
HIeTKE MOoCIeaHss CHa0kKaeTcs TMOKUM MeJTHBIM TPOCUKOM 9. Bee mieTkoaepxarenu
OJTHOM MOJSIPHOCTU COEIUHAIOT MEX 1y cO00i COOpHBIMU IIMHAMM,
MPUCOEIMHEHHBIMU K BbIBOIaM MamnHkl. lleTkonepkarenu kpensT Ha TpaBepce.

3 o\
Puc. 1.7. llleTkonepxarenb
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SKophs MaITUHBI TOCTOSTHHOTO TOKA COCTOUT U3 CEpJCYHUKA SIKOPS C 0OMOTKOM,
KOJIJIEKTOPA, BEHTWJISITOpA U BaJla C MIAPUKOMOITUITHUKOM WU
ponukonoAmunmHuKoM. CepieuHuK sskops (puc. 1.8, a) mammHbl IpeacTaBisieT coboi
MaKET W3 JIMCTOB JIEKTPOTEXHUYECKOM CTamu TONMMHOK 0,5 MM, KOTOpbIE TSt
YMEHBIIEHUS TOTEPh OT BUXPEBBIX TOKOB U30JUPYIOT APYT OT Apyra JaKoM.

Puc. 1.8. Cepneunuk skopsi: a — SKOpb 6€3 00OMOTKH; O — CTaJbHOMN JTUCT
CepIICYHHKA SKOPS; 6 — HEOOMOTAHHBIN SKOPh MAITMHBI MOCTOSTHHOTO TOKA

[TakeT 3anpeccoBaH Ha Baly SAKOPS U YJIEPKUBACTCS B CKAaTOM COCTOSTHUU
Ha)XUMHBIMHU 11aiibamu 1. J{jist iydiiero oxsyiakJIeHus MallluiHbl B CEpJICYHUKAX SIKOPS
yCTpanBalOT BEHTHIAIIMOHHBIE KaHabl. Kaxxp1ii mucT maketa (puc.1.8 6) umeer
3yO116I 1, mMa3el 2 1 BEHTHIIAIIMOHHBIE OTBEPCTHS 3. B ma3el cepieuHrKa YKIIaIbIBAIOT
MIPOBOTHUKUA 0OMOTKH sikops (puc.1.8 8). OOMOTKY SKOPsSI IPUCOCTUHSIOT K
miacTuHaM KoJuiektopa. Ha puc. 1.9 nokasan xosuiekTop, COOpaHHbINA U3 TUIACTUH 7
TBEPIOTAHYTOU MEIH, U30JIMPOBAHHBIX APYT OT IPYyra U OT Baja sIKOps
MHUKaHUTOBBIMH NpoKIagkaMu 4 u marxeramu. Kosuiektop coctout u3

Koprryca 1, 60nTOB 2, HAKMMHOTO KOJblia 3, MUKAHUTOBBIX MPOKIanoK 4. Jlis
y100cTBa MOHTaXxa 1 00ecredeH sl IPOYHOCTU KPEIUIEHHSI KOJIJIEKTOPHbIE TUIACTUHBI
7 BBITIOJHSIIOT B JOpPME «IaCTOUKHHA XBOCTa» O.

5 & 7

il

o7
/5

Puc. 1.9. YcrpoiicTBo komekropa
CoeMHSIOT KOJUIEKTOPHBIE IJIACTUHBI C IPOBOJAMU OOMOTKHU SAKOPS ¢ TOMOUIBIO
«TIETYIIKOB» 5, KOTOPBIE UMEIOT MPOPE3U s YKIIAJIKU U 3alailku B HUX KOHIIOB
cekuuit 00OMoTkH sxopsa. Ha puc. 1.10 moka3zaHo ycTpoicTBO MalIuHbI MOCTOSTHHOTO
Toka. K cranmae 6 601TaMu KpersiT TIIaBHBIE MOJTIOCHI, COCTOSIINE U3 CepACYHUKA 4 1
KaTyIIKu 0OMOTKU BO30YxeHUs 5. C TOPLOBBIX CTOPOH K CTAHUHE KPEmsT OOKOBbIE
HIUTHI 7 ¢ MOAIIUITHUKAMHY, YACPKUBAIOIIUMH BaJl MALTUHBL. SIKOpb MallTUHBI COCTOUT
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u3 cepaeuHuka 3, o0OMoTku 9 u koyutekTopa 1. Ha Bamy sikopst ykperieH
BEHTHJIATOP 8, Ha KOJJIEKTOPE MOMEIIEHBI HEMTOABMKHBIC IIETKU 2.

Puc. 1.10. YcTpoilcTBO MalIMHBI TIOCTOSTHHOTO TOKA
1.3. CucTeMbl BEHTHJISIIUH 3JIEKTPUYECKUX MAIIINH
DNEKTPUYECKUE MAIIMHBI TIOIPA3IEISIOT B 3aBUCUMOCTH OT CTIOC00a OXJIaXACHUS Ha:
Mawunvl ¢ ecmecmeenHHbIM OXAaxdcOeHuem. Y HUX HET CIEIUATIbHBIX YCTPOMCTB s
ycusieHus: 9(h(HEKTUBHOCTH OXJTaXKIeHUSA. ECTECTBEHHYIO BEHTUIISIIINIO IPUMEHSIOT B
MalIMHAX MaJOl MOIIHOCTH, TaK KaK YCIOBHUS UX OXJIAXKJICHUS CPaBHUTEIBHO JIETKHE.
Mawunvl ¢ camosenmunayueu. Y HAX OXJaXJIEHUE JOCTUTAeTCs C IOMOILBIO
BEHTWIISITOpA (KpbUT1aTKH ). CaMOBEHTHIIALIMEN MOXKET ObITh BHYTPEHHSS, KOT1a
BO3/lyX IPOXOJUT BHYTPU MAalIUHbI, U HAPYXHAasl, KOIJ1a BEHTUJISTOP BBIHOCAT
HapyXy U OH 001yBaeT BHELIHIOIO peOpPUCTYIO MOBEPXHOCTh CTAaHUHBL. BHYTpeHHss
CaMOBEHTHWJIALIMS B 3aBUCHMOCTH OT PACIOJIOKEHUSI BEHTWIATOPA 110 OTHOUIEHUIO K
MNOTOKY OXJIaKJAIOILIEro BO3/1yXa MOKET ObITh BBITSDKHOW MIJIM HarHeTaTesb HoW. [1pu
aKCHAJIbHOM BBITSDKHOW BeHTW ISIMU (puc. 1.11, @) BeHTHIISTOP A CO3/1a€T B MaIlIMHE
paspsKeHHUE: BO3AYX MO/ JaBICHUEM aTMOC(ephl MOCTYMAET B MALLUHY U 3aTEM
BbIOpackIBaeTCs U3 Hee HapyKy. [Ipu akcuanbHOM HarHeTaTeNIbHON BEHTUIISILIUM (pUC.
1.11, 6) BenTUnATOp A 3a0MpaeT BO3AYyX, HArHETAET B MAIIIMHY U 3aTEM
BBITAJIKUBAET €r0 Hapyxy.

Puc. 1.11. AkcnanbHbIE CUCTEMbI CAMOBESHTHIISIIUY MAIIIMHBI ITIOCTOSSHHOT'O TOKA

[Ipu akcmanbHOM BEHTUIISILIMU OXJIAXKJAAIOMIMKA BO3AYX IMPOXOJIUT IO BHYTPEHHUM
BEHTWISIIMOHHBIM KaHaJlaM MapajuieIbHO OCH BaJla, a MPU paJNalbHONM BEHTUIISALINU
— neprneHaukyssipHo (puc. 1.12, a). Hemoctarok caMOBEHTHIISIIIUNA COCTOUT B TOM,
YTO MPU CHUKEHUHU YACTOTHI BPAILICHUSI MAllIMHbI PE3KO MaJaeT IPOU3BOAUTEILHOCTD
BEHTWJISITOPA, B PE3YJIbTATE YEr0 YXY/IIAECTCS MHTEHCUBHOCTD OXJIAXICHHUS MAIIIUHBI.
Ha puc. 1.12, 6 n3obpaxena cxemMa BEHTHWISIIIUU C BHEIITHIM 00TyBOM KOpITyca
MAaIIUHEI.
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Puc. 1.12. MaiuHsl ¢ paiuajibHOW CUCTEMOU OXJIaXACHHS (a) U cXeMa BEHTUJISIIUU C
BHEIIIHUM 00 1yBOM Koprmyca (0)

MaiivHbl ¢ He3aBUCUMBIM OXJIXKJIeHHEeM. B HUX BO3IyX MOCTYIAET OT BEHTUIATOPA,
paboTarIIero He3aBUCUMO OT MaIlIMHbI. BEHTWIISIIUS MOKET OBITh MPOTSXKHON MITH
3aMKHYTOH. [Tpu NpoTsHKHON cHCcTeMe BEHTHIISIIIUU XOJI0IHBIE MacChl BO3AyXa
MOABOJISITCSL U3BHE, TPOXOAT YEPE3 MAILIMHY U BEIOPACHIBAIOTCS B OKPY’KAIOIIYIO
atmocdepy. Henoctatok Takoi cUCTEMBI 3aKJIIOYAETCS] B TOM, UTO HA BHYTPEHHUX
MOBEPXHOCTSIX MAIIMHBI HAKATIJTUBAIOTCS MBLIh U TPsA3b, KOTOPHIE BCETIa COACPIKATCS
B BO3J/IyX€, BbI3bIBas YXY/IICHUE YCIOBUN OXJIAKICHUS MAIlIMHBI. DTO MOXKET OBITh
npu4yrHOM aBapuu. [Ipumenenne GuiIbTPOB Ha BXOJI€ BO3AyXa B MAIIIUHY
HEpALMOHAIBHO, TaK KaK X HYKHO YaCTO OYMIIATh U OHU YBEIUYUBAIOT
COTPOTHUBIICHHE JBIXKCHUIO Bo3ayxa. [Ipu 3aMKHYTOM cucTeMe BEHTUIISIIUU (pHC.
1.13) oxmaknaromuii BO31yX MPOXOIUT M0 3aMKHYTOMY KOHTYPY 4Yepe3
Bo3ayxooxyuaautenau BO. IIpu Takoil BEHTUISALIMKM MalllMHA TPEAOXPAHSIETCS OT
MonaJaHus B HEC MbLIH.
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Puc. 1.13. Cxema 3aMKHYTOU CUCTEMbI BEHTUJISLINHU

B kadecTBe oXJTakIaroIIeH cpeIbl JOIMYCKaeTCs MPUMEHEHUE HE TOJIBKO BO3TyXa, HO
1 Bogopona. [Ipu BOAOPOTHOM OXJIaKICHUHM BEHTUISIIMOHHBIC TTIOTEPH CHUKAIOTCS
TIOYTH B ACCSTH Pa3, a CPOK CIIYKObI U30JISIIIUN YBEIIMYNBACTCS, TaK KaK
UCKJTIOYAIOTCSl OKUCIUTENbHBIE TPOIecChl. [{71s1 ycTpaHeHHsI B3phIBa, B Cllydae
o0pa30oBaHUsl BHYTPH MAaIlIMHBI TPEMYUET0 ra3a, 4epe3 Hee MpeaBapUTEIbLHO
MPOIMYCKAIOT YIIIEKUCIBIN ra3. 3aTeM MalllMHY 3allOTHIIOT BOJAOPOJIOM MO
JIABJICHUEM BBIIIIE aTMOC(EPHOT0, YTO MPEAYIPEKIACT MOMaIaHue BO3/lyXa BHYTPb
MAIIUHEL.

Tema 3.3. TpanchopmaTopbl
JlaGopaTopHasi padora

HUccaenoBanue oqHopasHoro tpancpopmaropa.
Heap padoThI:  03HAKOMHUTBCS C KOHCTPYKUMEW W TPUHLUIOM JEHCTBUS
TpaHchopmaropa.
OobopynoBanue:
1. IcTOYHUK TUTaHUS IEPEMEHHOTO TOKA
2. Tpancdopmatop
3. Pesucrop

Ilopsiiok BHITIOJTHEHHUsI PA0OTHI:
1. CoGpath cxemy 1.

o 03 o o 3
E1 2 E1 E2
E2
o1 o 1 o- | o 1
CxeMma 1 Cxema 2
Ei, B| Eo21, | E22, | Ktp1 | Ktr2
B B
Ta0omuma 1
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2. llogxmrounth BonpTMETp K KiemMmam 1,2. Mszmepurs OJIC Ha BTOpHUYHOM
oOMoTKe TpaHchopMmaTopa U 3anucaTh 3HaueHue B Tabmuily 1.

3. CoOpatsb cxemy 2. [loakmounts BoabT™METp K Kiiemmam 1,3. Usmepurs I/1C Ha
BTOPUYHOI OOMOTKE TpaHCc(popMaTopa U 3anucaTh 3HaueHue B Tadiuny 1.

4. Iloncuntath k03P dUIMEHT TpaHChHOPMALIUU JIJI1 000UX CIyYaeB:

Ktp1 = E21/ Es, Krp2 = E22/ E,

Pe3ynpTaThl OACUETOB 3aHECTU B TAOJUILY.

5. logxmounTh HArpy3Ky K BeiBojiaM Tpancdopmatopa 1,3. (CobOpats cxemy 3).

U, B
122, ma Tabnuua 2
Ru, Om
o mA
2 O,
o J
Cxema 3

N3MeHSTh COMPOTUBICHUE naipysnm o uOMOIIBIO peocTaTa U OTMEYaTh
COOTBETCTBYIOIIIME 3HAUYCHUS TOKA. Pe3ynbTarel 3amepoB 3aHecTu B Tabnauiy 2. : P
= U*l. PesynbTaThl oacuéToB 3aHECTH B TAOIHITY 2.

Boruucnute conpotuBieHue Harpy3ku: Ry = Uz [/ I, Pesynbrath

BBIUMCIICHUH 3aHECTU B TaOIHILy 2.
6. Omnpenenuth TOK B TMEPBUYHON OOMOTKE TpaHCcpopMaropa MpPU OJHOM U3
3HaYeHUM ToKa l2).

I = I22/ Krp2
7. ITogcuuTaTh MOITHOCTH NTEPBUYHON OOMOTKH TpaHCchopmaTopa:

Pi=Eix 1

8. [lomcunTaTh MOITHOCTH BTOPUYHON OOMOTKH TpaHCcpopMaTopa:

Py= Uz » I22
9. Onpenemuts K.I1.JI. TpanchopmaTopa:

n= P2 *100% / P1
CneaTb BbIBOJBI.
1: Kak m3MeHsieTcsi HampsDKeHHE Ha BTOPUYHOW OOMOTKE TpaHc]opmaTopa mpu
M3MEHEHUH KOJIMYECTBA BUTKOB BTOPUYHON OOMOTKHM TpaHcopmaropa?
2: Kak usmensiercss kodhPuimeHT TpanchopManuy nMpu U3MEHEHUU KOJUYECTBA
BHTKOB BTOPUYHON 0OMOTKH TpaHchopmaTopa?
3: B xakoMm ciy4yae HampspDKeHHE Ha 3axkuMax Tpancdopmaropa Oombine: 06e3
HArpy3KH WIX IPU TOIKIIOYEHHON Harpy3Ke?
Paznea 4 Jiaekrpuueckue u3MepeHust
Tema 4.1 MeToabl n3mepeHH i
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IloBepka TeXHMYECKOI0 aMIiepMeTpa U BOJbTMETPA.

Heab padoThbl: HAYUYNUTHCS TMOBEPSITh MPABHIBHOCTh MOKA3aHUM TEXHUYECKOTO
amMmepMeTpa M BOJBTMETpA, COMOCTABIAS HMX TOKa3aHUS C TMOKa3aHUSMU
00pa3LoBbIX MPUOOPOB, OMPEAENATh MOrPEUIHOCTh IOBEPSEMBbIX MPUOOPOB,
OIPENEeNATh COOTBETCTBHE MPUOOPOB KIIACCY TOYHOCTH, YKa3aHHOMY Ha IIIKaJe.

Oob6opynoBanue:

1. MunnmamMnepMeTp TEXHUYECKUI MOBEPSAEMBIN
2. MumnamnepmeTp o0pasIoBbIii 00pa31oBbIN
3. cTOYHUK NUTaHus NOCTOSSHHOTO TOKa

4. BonbTMETp TEXHUYECKUN IIOBEPSIEMBIN
5. BonbT™meTp 00pa3iioBbiii 00pa31oBbIN
6. [ToTreHIHOMETPBI

1. [loBepka amnepMeTpa
Ilopsinok BbINOJIHEHUS] Pa0OTHI:
1. CoOpaTh 2JE€KTPUUECKYIO LEMb JJIsl TOBEPKH aMIIepMETpa.
2. TexHuueckue [aHHbIE, XapaKTEPHU3YIOUIUE HM3MEpPUTENIbHbIE TPHOOPHI,
yKa3aHHbIC HA UX LIKaJax, 3amucaTh B Tabnuiry Ne 1.

>4

. - G W
o —2)

~220 B
// R
o = 1]
Tabmumna 1
Tun Ponx Kiacce ['panu1El [lena HOMEP
npubopa | U3MEpSAEMON | TOYHOCTH | M3MEpPEHUU JICIICHUS
BEJINYHHBI
1
2

3. Crpenkud U3MEpPUTEIBHBIX TPUOOPOB KOPPEKTOPOM BBICTABUTH Ha HYJIb,
PEryJsTOp UCTOUHHUKA MUTAHUS TOCTABUTH HA HYJIb.

4. Iloka3aTh cOOpaHHbIE LIETH MPENOIaBaATENIO ISl KOHTPOJISL.

5. BKJIIOYHTH UCTOYHUK MHUTAHUS, IJIABHOM PETYIMPOBKON HANPSKECHHS HA CTEHAE
TOOUTHCS YCTAHOBKH CTPEJIKUA TEXHUYECKOTO MIUITHAMIIEpPMETpa A  Ha MEpPBOM
onn(pOBaHHOM JICTICHUH IITKAJTBI.

Ctpenka He TODKHA TEPEXOIUTH 32 OIUGPOBAHHYIO OTMETKY.

[Tokazanusi MIWJIITUAMIIEPMETPOB TEXHUYECKOTO ammepMerpa A © 00pa3oBOTO
A o B nenenusix 3anucath B Tabauy Ne 2 B rpady "Xon BBepx".
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6. B Takom >xe mopsiike yCTaHABIMBATh CTPEIKY TEXHHUECKOTO MIIITHAMIIEpMETpPa
A Ha mocienyrmux onuppPOBaHHBIX ACTEHUAX HIKAIBl IPU YBEIUYCHUH TOKA B
[ENH 10 HOMUHAJIBHOTO 3HAYCHHS.

7. 3areM TOCTENEHHO YyMEHbIIATh BEIWYHHY TOKA, YCTAHABIMBAs CTPEIKY
npubopa A  Ha Te Xe JAeNeHHUs IKajisl B oOpaTHoM mopsake. [lokasanwus
oOpasuoBoro mpubopa A o 3anucate B Tabmuiy Ne 2 B rpady "Xoa BHU3".
OTKJIIOYNUTH TUTAHUE.

Tabnuia Ne2
ITokazanust mprubOPOB MOTPEITHOCTH

roBepsieM 00pa3oBoro Aocomtot | [lompas | [lpuBenen Hau0. Bapwuan
oro Has Ka Has IIpuBeneH | HH Yeap,

Xon | Xo | Cpenne A, 0, Vn, Hasg %

BBEp | I e A A % Yn.nan,
X | BHU | 3HaUYeH %
3 ue
A A | A" lep, A

9. 3amnucarth B Ta0J1. 2 MOKa3aHus 00pa3loBoro MuutMamiepmerpa B "A".
10. BeruucnouTh cpeiHee 3HaUeHUE MTOKa3aHu 00pa3ioBoro npudopa s

Ka)KI0TO U3MEPEHUS:
| + 1

Iy, = s
2

AOGCOJIOTHYIO OTPEUTHOCTD

OtHocuTenpHasa norpemHocTb Al = Iy - l¢p, TE |7- TOKa3aHUE TOBEPSAEMOTO

MUJIIAAMIIEpPMETpA.

OTHOCHUTENBHYIO MOTPEITHOCTD

7= 50 100%; g = 7;"“

UM

Al .
=1 100% , e lyow.n- HOMUHATBFHOE 3HAYEHUE TTOBEPSEMOT0 MPUoopa.

n
[Tompaska mpubopa
dl=-Al=l¢p0-ln
11. Haiitu u3 Tabauiiel HanOOJBIINE BapUallii, CPABHUTH €€ ¢ KITACCOM TOYHOCTH
TEXHUYECKOT0 aMIIepMEeTpa U CAeIaTh BBIBO/I, 3aIIMCaB B OTYETE, COOTBETCTBYET JIU
TEXHUYECKHUI aMIIEpMETP KJIACCY TOYHOCTH, YKAa3aHHOMY Ha €ro IIKaje U MOXHO
JI1 UM TIOJIB30BAThCS JJIs1 U3MEPEHUM.
2. IloBepka BOJIbTMETPA

Ilopsa0K BbIMOJIHEHUS PA0OTHI:
1. Cobpatb cxeMy J1sl IOBEPKH BOJILTMETPA.
2. TexHn4eckue AaHHbIE, XapaKTEPU3YIOIIUE U3MEPUTEIbHBIN NMPUOOP, YKa3aHHBIE
Ha X IIKajdax, 3amucath B Ta0auiry Ne 3.
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Tabnuna 3
Tun Pon Knacc ['panuubr Ilena HOMEP
npubopa | u3MepsieMor | TOYHOCTH | U3MEPEHUU JIeJICHUS
BEJINYUHBI
1
2

3. Crpenkd HM3MEpUTEIBHBIX TPHOOPOB KOPPEKTOPOM BBICTABUTHL Ha HYJIb,
PETYISITOP UCTOYHWKA ITUTAHKSI TIOCTABUTh HA HYJIb.

4. Tloka3aTh COOpaHHBIC LIETH MPETIOIaBaATEIO JJIs1 KOHTPOJIS.

5. BKIIOYUTH CTCHJ, IJIABHOW PETYIMPOBKOW HANPSOIKEHUS HAa CTCHJIE JOOUTHCS
YCTAHOBKH CTPEIKH TCXHHYECKOTO0 BOJIBTMETpa V Ha MepBOM ONHU(PPOBAHHOM
JICJICHUH IIKAJIBI.

Crpernka He T0KHA MEPEXOIUTh 3a OIMGPOBAHHYIO OTMETKY.

[lokazanusi TexHUYECKOTO BoibTMETpa V u 00pas3ioBoro  BoiabTMETpa V o B
NeJeHusX 3amucaTh B Tabauiry Ne 4B rpady "Xona BBepx'.

6. B Takom jxe mopsiake ycTaHaBiIMBaTh V CTPENKY TEXHUYECKOTO BOJIbTMETpa V
HAa TOCIEAYIOIMX OUU(POBAHHBIX JENCHHUSIX IIKAJAbl TPH  YBEIUYCHHUH
HaIpPsHKEHUST 10 HOMUHAJIBHOTO 3HAYCHHUS.

7. 3aTeM MOCTENEHHO YMEHbIIATh BETUYNHY HANPSDKCHUS, YCTAaHABIMBAsL CTPEIKY
nmpubopa V Ha Te JKe JCNCHHS IKaiakl B oOpaTtHOM mopsake. [lokazanus
oOpasnoBoro mpubopa V g3amucate B Tabmuiyy Ne 4 B rpady "Xonm BBepx'.
OTKIIFOYUTH TUTAHHE.

Tabnuma Ned
ITokazanust mpuboOpoB MOTPEUTHOCTH

MOBEPIEM 00pasoBoro Aobcomtor | [lonpaB | IlpuBenen Hau0. Bapwuarg
0ro Hasi Ka Hasi [IpuBeneH | WU Yeap,

Xoxa | Xo | Cpenne A, 0, Yn, Has %

BBEp | I e B B % Yn.nanG,
X | BHU | 3Ha4YeH %
3 ue
B B" B' | Ve, A

9. 3anucats B Ta0J1. 2 MOKa3aHusi 00pa3ll0BOro BOJILTMETPA.
10. BeraucauTh cpeHee 3HaUSHUE TTOKa3aHUi 00pa3IioBOTo Mpruoopa Jjis KaxI0Tro
W3MEpPEHUS:
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Iocp _ meepx—'_ unusza
2
AbcomotHyto norpemtHocTb AV = Vy - V¢, rie V- ToKazaHue noBepseMoro
amIepMerpa.
OTHOcHTeNbHAS TOTPEUTHOCTb
OTHOCUTENBHYIO MOTPEMIHOCTD
7=V 100%; 7 =000

Uusm

n

AV rvo
y = V—-IOO % , T11€ Vyom.ni- HOMUHAJIBHOE 3HAYEHHUE MTOBEPSIEMOT0 Ipudopa.

n
[TonmpaBka mpubdopa

OV =-AV =Vo- Vi

11. 11. Haiitu w3 Tabauiel HAaUOONBINNE BapHallMU, CPABHUTH €€ C KIIACCOM
TOYHOCTH TEXHUYECKOIO BOJBTMETpPAa M CHENaTh BBIBOJ, 3alKcaB B OTYETE,
COOTBETCTBYET JIM TEXHUYECKUN BOJBTMETP KJIAcCy TOYHOCTH, YKa3aHHOMY Ha €ro
IIKaJ€ ¥ MOXHO JIU UM TIOJIb30BATHCS JIJIs1 U3MEPEHUIA.

Conep:xanue oTuéra:

1. HaumenoBanue u 1ieab paboThlI.

2. CXeMbl 715l IOBEPKH TEXHUYECKOTO aMIIEpMETpa M BOJIbTMETPA.

3. Ta0au1m!.

4. 3akiioyeHHMEe O COOTBETCTBUHM INMPUOOPOB KIACCY TOYHOCTH, YKa3aHHOMY Ha
IIKaJe.

Tema 4.2 IIpudopsbI HeMOCPeACTBEHHOH OLIEHKH
JlaGopaTopHasi padora
N3yyeHne KOHCTPYKIUM IJIEKTPOU3MEPHUTEIbHBIX MPUOOPOB
HEINMOCPeJACTBEHHOU OLIEHKU
Heab  padoThbI: [IpakTyeckn  WM3yYUTh  KOHCTPYKIIMM  HaubOoJjee
pactupocTpaHEHHBIX  U3MEPUTENBHBIX  MpuOOpoB. HayuuTbess — ompenensartb
TEXHUYECKNE XapaKTEPUCTUKU MO YCIOBHBIM 00O3HAUYECHUSM Ha IIKaJie MPUOOpPOB
Y BBISICHUTB, /I KaKUX U3MEPEHHUI MOTYT ObITh HCTIOJIB30BaHbBI ATH MPUOOPHI.
Ob6opynoBanue:
1. DnekTpon3MepuTEIbHBIE MPUOOPHI B MOTYyPa300paHHOM BHIE.
2. JleticTByIo1IHE AIIEKTPOU3MEPUTEIHHBIE IPUOOPHI.

IlopsaoK BbIMOJITHEHUS PA0OTHI:
1. N3yunts KOHCTPYKLHIO MPEII0KEHHBIX MIPEIoaBaTesIeM
AIEKTPOU3MEPUTETBHBIX TPUOOPOB. 3armoTHUTH Ta0IUIEI NoNe 1, 2.
tabiauna Ne 1

XapakTepucTHKH YJIEKTPOU3MePHUTEJIbHbIX IPUOOPOB

1 | 2 | 3 | 4 [ 5 | & | 7 | 8 | 9 | 10
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2. CnenaThb BBIBOJIBI TIO paboTe:
2.1 yKa3aTh JIOCTOMHCTBA u HEeJI0CTaTKU Kakaou u3 CHUCTEM

AIEKTPOU3MEPUTETLHBIX TPUOOPOB,

2.2 yka3zaTh 00JACTh MPUMEHEHUS AJIEKTPOU3MEPHUTENbHBIX TPUOOPOB KAXKION U3

CHCTCM.

< 100

0

\'

Tema 4.3 U3mepeHne 3JIeKTPUYECKUX NIAPAMETPOB

JlabopaTopHas padora
N3mepenne 3J1eKTPUYECKOTr0 CONPOTUBJICHUS

13a

vt ]y,
\ \}"“ ”H//////

~ §eienlis <G> 3378
P Nt s

250

Heas paboThI: ONBITHBIM MYTEM HAYYUTHCS HU3MEPSATH COMPOTUBIICHUE

KOCBCHHBIM MCTOJOM H MCTOJOM HGHOCpGI{CTBCHHOﬁ OLICHKH.

OoOopynoBanmue:
1. UcTOYHHUK TUTaHUSA TOCTOSHHOTO TOKa
2. MunnuamnepMeTp
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3. BoibT™meTp

4. Perynsatop HanpsHKEHUS

5. Peocrar 1oin3yHKOBBIN — Harpy3Ka
6. Ommerp.

ITopsaoK BbINOJTHEHUSA PadOThI:

1. Cobpatsb cxemy 1.

U

IT R
e
2. 3anoaHuTh Ta0IuUIly.
Tabauia
N3mepeno Brruucneno N3mepeno OTamoHHOE
3HAYCHUE
U, B |, MA RBHL{, OmMm Omuoka! Ro, OmMm

Oumnoka cBsa3u.

3. 3apucoBaTh MIKaJTy OMMETPA.
4. VI3mepuTh COMPOTUBIICHUE C MTOMOIIBIO OMMETpPA, IJIsi ATOTO cOOpaTh cxemy 2.

Pe3ynbpTaT 3aMepa 3aHeCTH B TaOIHUILY
5. Onpenenuth aOCONIOTHYIO W OTHOCUTENBHYIO IMOTPEITHOCTH W3MEPEHUN Mpu
M3MEPEHUN OJHUM MPUOOPOM U IBYMS:
AR1 = Rppu— Ro; Y11= ARy * lOO%/Ro
AR2= RI/BM — Ro; Y2 = ARZ * 100%/R0
6. CpaBHUTH MOTPEIIHOCTH U3MEPEHUI, TOTyYEHHbIE METO/IAMH KOCBEHHOTO
N3MCPCHUA U HCHOCpeI[CTBeHHOﬁ OLCHKMU.

7. CnenaTh BBIBOJBI MO padOTe: B KAKOM cllydyae U3MepeHue 0osiee TOYHOE: MpHU
MCITOJIb30BAaHUU OJTHOTO WJIH JIBYX H3MEPUTEIHHBIX TPUOOPOB?

JlaGopaTropHas padora
HN3MepeHune MOITHOCTH

Heap padorbl: ONBITHBIM MYTEM HAYYUTHCS U3MEPSITHh MOIIHOCTH KOCBEHHBIM
METOJIOM U METOJIOM HENMOCPEACTBEHHOM OLICHKHU.
OoOopynoBanmue:
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. IcTOYHMK NUTaHUs TOCTOSSHHOTO TOKA
. Mummamnepmerp

. BonbT™eTp

. Perymarop HanpsbxkeHus

. Peocrar 1oia3yHKOBbIN — Harpy3Ka

. Bartmerp.

AN DN B~ W=

ITopsaoK BbINOJHEHHUS PadOThI:

1. CoGpatsb cxemy 1.

‘o (mA)-
N

U I R
_o
2. 3anonHuTh TabIuUIty No 1.
Tabauia
N3mepeno Brruncneno W3mepeno
U, B I, MA P, Bt P, Bt

3. 3apucoBaTh BHEIIHUN BU]I BATTMETpA.
4. VI3MepuTh MOLTHOCTh C IMOMOIIBIO BATTMETPA, JIJIsl 3TOr0 cOOpaTh cxemy 2.

| *
O *

Pe3ynbTaT 3amMepa 3aHeCTH B TaOIUILY

5. CpaBHUTh 3HAYEHUS MOIIHOCTH, TIOJIYyYCHHBIE METOJaMH KOCBEHHOI'O
M3MEPEHUSI U HEMOCPEICTBEHHOM OICHKH.

6. CaenaTh BBIBOABI 11O padoTe:

6.1 B kakoM cllyyae m3MepeHue 0ojiee TOYHOE: MPU UCITOIb30BAHUU OJHOTO HIIH
JBYX U3MEPUTEIbHBIX TPUOOPOB?

2. 4YTO O3HA4YaeT * U IS Yero COEIUHSIOTCS BBIBOIBI C OTUM O00O0O3HAUYEHHEM?

IIpakTu4yeckoe 3aHsTHE
PacuéT myHTOB U 100aBOYHBIX CONMPOTHBJICHU I

eabp padoThI: 3aKpenuTh TEOPETHYECKUE 3HaHHUS 10 Teme «Pacmmpenue
MpEAEIOB U3MEPEHHS] TPUOOPOB MArHUTORIEKTPUUECKON CUCTEMBIY.

1. Pacyér mryHTOB

3amaHue: paccuuTaTh BEJIWYUHBI CONPOTHUBICHUN YYaCTKOB MHOTOIPEIEIHLHOTO
myHTa (cxema 1) R, Runp, Rz 1u1st u3mepenust npeiesbHbIX 3HAYEHUN CUIIbI TOKA
l1, I2, |3, ecmu K MIYHTY NOAKIIOYEH MATCHUTORJIEKTPUUYECKUM W3MEPUTEIbHBIN
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MEXaHU3M C CONPOTHUBICHUEM paMKU Ry M TOKOM MOJHOTO OTKJIOHEHUS CTPEJIKU
liy. Pacu€r BBIMONHUTHL B COOTBETCTBUM C 3aJlaHHBIM BapuaHToM (Tabmn. 1).
Haueptuth cxemy.

Tabmn. 1
Ne BapuanTa RI/I (OM) |I/I |3 |2 |1
1 0,5 50 MA 1A 2 A 5A
2 0,15 10 MA 250 MA 300 MA 500 MA
3 0,35 15 MA 2A 5A 10 A
4 0,25 20 MA 1A 1,5A 2 A
5 0,08 500 MKA 15 MA 20 MA 30 MA
6 0,35 15 MA 2A 5A 10 A
7 0,1 5 MA 25 MA 30 MA 50 MA
8 0,08 500 MKA 15 MA 20 MA 30 MA
9 0,025 25 MKA 50 MA 75 MA 100 MA
10 0,2 10 MA 1A 1,5A 2 A
11 0,05 250 MxA 300 MA 400 MA 500 MA
12 0,15 10 MA 1A 2 A 5A
13 0,4 50 MA 2,5 A 3 A 5A
14 0,05 50 MKA 15 MA 20 MA 30 MA
15 0,015 15 MKA 50 MA 75 MA 100 MA
[
4 N /][\ R”
R
< I3 >
a Ry 6 R’up B R’i3 r
) ¢ | S I
Ry
< 112
I i lzi l;‘
o > <
0 | 2 3

IMopsinoxk pacuéra:

1. Onpenensitorcs UIYHTUPYIOLIUE MHOKHUTENH JI KaXIOTo Mpejeia U3MEpeHU
cwibl Toka. N =1/ ly.

2. BeruuciisieTcsi BeIMUMHA CONMPOTUBIIEHUS BCErO IIyHTa Ryi3

R = Runn + R'me + R'uz = Ru/ (N3 — 1)

3. Briuncinsercs: BeTMYMHA CONPOTUBJIEHUS KOHTYpa

R=Rus+ Ru

4. OnpenensieTcsi BEIMUKMHA CONPOTUBIIEHUS 1IyHTa Ry Ha yyacTke a-6
Riunp = R/ No

5. Onpenensercs: BeTUYMHA CONPOTUBIICHUSI y4acTKa myHTa Ry

R = R/ N1

6. Onpenensercs: BEIUYMHA CONPOTUBICHUsT IIyHTa R'yp

R'urz = Run - Run

6. Onpenensercs: BETUYMHA CONPOTUBICHUST TIyHTa R'yp

R'uiz = Rui - Run

2. Pacuér 100aBOYHBIX CONPOTHBJICHUI
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3aganmMe.  paccuuTaTh  BEJIMYMHBI CONpOTHBIEHHMH YywyacTkoB Ri Ry Rs
n00aBOYHOrO pe3uctopa Ry MHOrompeneabHOro BOJbTMETpa (cxema 2), eciu
CONMPOTHUBJIICHUE pPAaMKH HM3MEPUTENBHOIO MeXaHu3Ma Ry ¥ TOKOM MOJHOTO
otknoneHus: crpenku ly. Ipenenst uamepenus Uq, Uy, Usz. Pacu€T BBIMOTHUTH B
COOTBETCTBHH C 33JJaHHBIM BapuaHToM (Tabxa. 12). Haueptuts cxemy.

Tabn. 2
Ne BapuanTa Ru (Om) lu U, U, Us

1 50 4 MA 15B 30 B 50 B
2 60 5MA 30B 50 B 75 B
3 10 6 MA 150 MmB 300 MB 500 MB
4 10 S5MA 300 mB 500 MmB 750 MmB
5 40 4 MA 12B 15B 20B
6 60 2MA 25B 50 B 75 B
7 10 6 MA 150 MB 300 MmB 500 mB
8 10 SMA 300 mB 500 mB 750 MB
9 30 TMA 20 B 30 B 40 B
10 40 S5MA 25B 50 B 100 B
11 15 6 MA 250 MmB 500 MmB 750 MmB
12 10 6M A 300 mB 600 MB 800 MB
13 50 7 MA 120 B 150 B 200 B
14 30 2MA 15B 25 B 30B
15 12 8 MA 150 MB 300 MmB 500 mB
16 20 S5MA 200 mB 400 mB 600 MB

KpuTtepun ouenku

«3ayeT» CTaBUTCS B Ciy4ae, €ClId BCE TEOPETHUYECKHE BONPOCHI M MPAKTUICCKHE
3aJJaHus] PACKPBITHI U BBITIOJHEHBI TTOJHOCTHIO. [IpH BBITTOIHEHUN TPAKTHYECKOTO
3aJaHusl CTYACHT BBITIOJHWII pPAacu€T B COOTBETCTBHHM C 3aJlaHUEM U TpHU
HeoOxoauMocTH TocTpows rpaduku. [Ipu BeITOTHEHWH Ja00paTOpHOW PabOTHI
CTYyJICHT 00O0OIIMJI paHee YCBOCHHBIC 3HAHMS, NPH HEOOXOIUMOCTH ITOCTPOMII
rpaduKu U ceNiaj] CBOU BBIBOJIBI.

«He3a4eT» cTaBUTCS B TOM Cllydae, €CIId BBIIIE MEpPEUHCIeHHble TpeOOBaHUS HE
BBITIOJIHEHBI.

51



	Порядок выполнения работы:

