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1. ITacmopT KOMIJIEKTa KOHTPOJIbHO-0IIEHOYHBIX CPEIACTB

B pesynbraTe ocBoenust yueonon aqucuurinabel OI1.02 DnekTpoTexHuKa U 3JIEKTPOHHUKA
oOyuaromuiicss nommkeH obnaaate npeaycMmoTpeHHbiMH PI'OC mo cmernumanbHoctu 23.02.01
Opranuzanys IMEepeBO30K W yIpaBlieHUE Ha TpaHcmopre (mo Buaam) (Oa3oBas MOATOTOBKA)
CIEIYIOIIMMH 3HAHUSMHU, YMEHHUSAMH, KOTOpble (OpMUPYIOT o0mme u mpodecCHOHAIbHbIC

KOMITCTCHIINH:
Koo OK Ymernb 3Hatb

OK 01 - IPOU3BOJUTH pacyeT MapamMmeTPOB - METOJIbl NMPeoOpa3OBaHUS IICKTPUICCKOM
OK 02 ANEKTPUYECKHUX LIeNeil; SHEPIuu;

K 2.2 - coOHMpaTh NEKTPUUECKHUE CXEMBI U - CYOIHOCTh (U3MYECKUX TIPOIECCOB B

MIPOBEPATH UX paboTYy;

- YUTaTh U COOMPATh MPOCTEHIINEe
CXEMBI C UCIIOJIb30BAHUEM
HOJTYITPOBOHHKOBBIX IIPHOOPOB;
- OIIPE/ICNISATH THIT MUKPOCXEM I10
MapKHPOBKE

QJIIEKTPUYECKUX W  MArHUTHBIX  LEIsX,
MOPSIOK pacyeTra uX MmapameTpoB;

- mpeoOpa3oBaHHE IEPEMEHHOTO TOKa B
MMOCTOSIHHBII;

- yCWJICHHE Y TeHEPUPOBaHUE
AIIEKTPUIECKUX CUTHAJIOB

(DOpMOﬁ aTTCCTalluu 110 yqe6H0171 JUCHUIIIINHE ABIACTCA IK3AMEH.




2. Pe3yabTaThl 0CBOCHUSA Y4eOHOM IMCHUILIHHBI, MOJIEAKAILHE IPOBEPKe

2.1.

B pesynbrare

arrecraigyuu 110

yu4eOHOW JAMCLMUILIMHE

OCYIICCTBIACTCA

KOMIUIEKCHasI MPOBEpPKa CIEAYIOIMX YMEHHH W 3HAHWM, a TakKe TUHAMHUKa (OpPMHUpPOBaHUS
001X, MPoheCCHOHATBHBIX KOMITCTCHIIU:

Pe3yabTaThl 00yyeHus

IToxka3aTen 0CBOEHHOCTH
KOMIIeTeHIH i

MeToabl OLIEHKH

3HaerT:

- METOJIbl NpeoOpa3oBaHUs
AIEKTPUYECKOM  DHEPIHUH,
CYLIHOCTb dusnaecknx
IPOLIECCOB, MPOUCXOASIINX
B ANEKTPUYECKUX u
MarHMTHBIX LensX,

MOPSJIOK pacuera X
MapaMeTpoB;

- METO/Bl IMpeoOpa3oBaHUs
MIEPEMEHHOTO TOKa B
IMOCTOSIHHBII;
- METOAbl YCWIECHUA H
T€HEPUPOBAHUS

QJICKTPHUUYCCKUX CUTHAJIOB.

YMmeer:
- NPOU3BOJUTH  pacyer
rapamMeTpPOB JIEKTPUUECKUX
TeTei;
- co0upaTh 3IIEKTPUYECKHE

CXeMBl H TIPOBEpATH UX
paboty;

- 4uTath H  coOHparth
HNpoCTeHIIMe  CXeMBl  C
UCIIOJIb30BAHUEM
HOJTYTIPOBOTHUKOBBIX
npubOpoB;

- OIIpEIETATh THII

MHKPOCXEM IO MaPKUPOBKE

- IIOHUMAcCT CYIIHOCTDb

Pa3IUYHBIX METOJIOB
peoOpa3oBaHus JHEPTUH,
IpaMOTHO OOBSICHSET (hru3HUYecKue
MPOLIECCHI

MAarHuTHBIX

B DJIEKTPUYECKUX H
LCIISIX,
BOCIPOU3BOJUT MOPSJIOK pacyeTa
HX IIapaMeTpOB;
- TOHHMMAaeT TPHUHIHUII PadbOThI
CXeM TS npeoOpa3oBaHus
MePEMEHHOTO TOKa B
IMOCTOSIHHBII;

- 3HaCT MCTOJAbl YCWIICHUA H

IrCHCPpUPOBAHUA QJICKTPHUICCKUX
CHUI'HAJIOB, IIOHUMACT Hux
CYHIHOCTb;

- IIpaBUJIbHO PaCcCUUTHIBACT
mapaMeTpbl QJICKTPHUYCCKUX
ueneﬁ, I'paMOTHO IMPUMCHACT

HE00X0AUMBIE (POPMYITHI;
- CaMOCTOATENBHO  BBITIOJHSET
COOpKY DJICKTPHUYECKUX CXEM Ha
J1a00paTOPHBIX
MIPOBOJIUT TPOBEPKY KOPPEKTHOM
pabOThI ANEKTPUUECKUX CXEM;

- TPaBUJIBHO BBIMOJIHSAET COOPKY

U I'PaMOTHO YHTACT HpOCTGﬁH.IPIG

CTCHOAXx,

CXCEMBI MOJIYIIPOBOAHHUKOBBIX
puOOpOB;
- BEPHO  pAcloO3HAeT  TUIIBI

MHKPOCXEM IO MAPKUPOBKE

DKcrepTHOe HaOI0IeHuE
BBITIOJTHEHUSI TMPAKTUYECKUX H
nabopaTopHBIX PaboT.

JuarHoctuka  (TECTUpOBAHHE,

KOHTPOJIbHBIE pa0OTHI)

3. OueHka ocBoeHHs Y4eOHOM TUCHUIIMHBI:

3.1.

@opMbI U METOAbI KOHTPOJIS.
[IpeameTomM OLEHKH Cly’)KaT YMEHHS H 3HAHUA,

npexycmorpennsle ®I'OC  no

mucruminae OI1.02 DnekTpoTexHUKa U ANIEKTPOHHUKA, HApaBiIeHHbIE HAa (OpMUPOBaHKE OOITNX
U Ipo(heCCHOHAIBHBIX KOMIIETCHIIUH.




KoHTpoJib 1 01leHKa 0cBOeHHs Y4eOHOI JUCHUILIMHBI 110 TeMaM (pa3jesam)

Onement Y /|

CDOpMBI U MCTOAblI KOHTPOJIA

Texkymuii KOHTPOJIb

PyGexHbIil KOHTPOJIB

HpOMe)Ky'TOIIHaH aTTCCTAal A

®opmbl kouTposst | [Iposepsembie OK, PopMBbI [Iposepsiembie OK, dopma [Iposepsiembie OK,
IIK, v, 3 KOHTPOJIS IIK, V, 3 KOHTPOJIA IIK, v, 3
Pa3znen 1. DjeKTpOTEXHUKA 2 OK 01, OK 02,
Tema 1.1. DuekTpu4eckoe noJie YO OK 01, OK 02 1IK 2.2
CP Nel
Tema 1.2. Daexkrpudeckue uenu | 7 OK 01, OK 02
MOCTOSTHHOT0 TOKA JIP Nel
113 Nel
CP Ne2
Tema 1.3. DiieKTpOMAarHeTu3mM YO OK 01, OK 02
CP Ne3
Tema 1.4. Daexkrpudeckue uenu | 7 OK 01, OK 02
NepeMeHHOr0 TOKa JIP No2, No3 1K 2.2
113 Ne2
CP Ne4
Tema 1.5. Tpexdasnbie nenu T OK 01, OK 02
JIP Ne4
CP Ne5
Tema 1.6. Tpancdopmaropbi T OK 01, OK 02
CP Ne6
Tema 1.7. duekTpudeckue | YO OK 01, OK 02
U3MepeHust JIP Ne5
CP Ne7
Tema 1.8. duekTpudeckue | YO OK 01, OK 02
MAIIMHBbI IEPEMEHHOr0 TOKA CP Ne§
Tema 1.9. duexkTpudeckue | YO OK 01, OK 02
MAIIHHBI IOCTOAHHOI'O TOKA CP Ne9
Tema 1.10. OcHoBbl | YO OK 01, OK 02
3JIEKTPONPHBO/AA CP Nel(
Tema 1.11. ITepenaua u| YO OK 01, OK 02




pacnpenejieHHe  3JIEKTPHYECKOH
IHEPrUH

CP Nell

Pa3zgea 2. DJIeKTPOHUKA

Tema 2.1. IloynpoBogHMKOBBIE T OK 01, OK 02
npuodopsbI JIP Ne6, Ne7

CP Nel2
Tema 2.2. Bpimpavurein u |7 OK 01, OK 02
cTadWIIN3aTophI JIP Ne8

CP Nel3
Tema 2.3. dyeKkTpoHHbIE | T OK 01, OK 02
YCHJIMTETH JIP No9

CP Nel4
Tema 24. DyieKkTpoHHbIE | T OK 01, OK 02
reHepaTopbl CP Nel5
Tema 2.5. UnTerpajsbubie cxembl | T OK 01, OK 02
MMKPOIJIeKTPOHUKHU JIP Nel0

CP Nel6




3.2 Konudukatop oueHOYHbIX CPEACTB

@OyHKIIMOHAIBHBIN TPU3HAK OLIEHOYHOTO CPE/ICTBA
(TUII KOHTPOJILHOT'O 33JaHUsI)

Kon orieHouHOTO CpencTBa

YO YO
Jlaboparopnas pabota Ne n JIP Ne n
[IpakTrueckoe 3anstue Nen I13 Ne n
TectupoBanue T
KonTponbHast padora Ne n KP Nen
3agaHus 111 CaMOCTOSITEIbHOM pabOThI CP

DK3aMeH

€




4. 3agaHns 1) OIeHKH 0CBOCHHUS AUCIHUILINHDI

TEKYIIAH KOHTPOJIb

Bonpocs! 1J1s1 ycTHOTO onpoca
no teme 1.1. DiekTpuueckoe moJe

1. Cdopmynupyiite 3axkoH Kynona, 3anumute ¢opMmyity, MOSICHUTE BXoJsiuue B (OpMyiy
BEJIMYMHBI.

2. JlaiiTe onmpeneneHue AMEKTPUUECKOTO MOJIS.

3. Jlaiite omnpeneneHne HANPSKEHHOCTU JJIEKTPUUECKOTO TMOJs, HA30BUTE EAMHUIIBI
n3mepenusi. OObACHUTE, KaK MOYKHO OIPE/ICTUTh HAMlpaBiIeHUE BEKTOPa HANPSKEHHOCTH.

4. 3anumure GopMyTy HANPSKEHHOCTH IOJI TOUEUHOTO 3apsJa.

5. JlaiiTe ompeneneHue MOTEHIIMANA, HA30BUTE €IMHULIBI U3MEPEHUS.

6. 3anumute GopMyly HaNpsOHKEHUS, HA30BUTE SAUHUIBI U3MepeHus. OOBICHUTE, MOYeMy Ha
MPaKTUKE UCTONB3YIOT HANPsDKEHUE, a HE TOTeHIIHAI.

7. JlaWiTe ompemencHUE SIIEKTPOEMKOCTH, HAa30BUTE CAMHHIBI M3MepeHus. OOBICHHUTE, Kak
CBSA3aHBI AJIEKTPOEMKOCTh TEJ U BEIMYMHA 3apsA/a, KOTOPHIN Tella MOTYT HAaKOIUTb.

8. OOBsacHUTE, YTO MpeacTaBisieT co0oil Konaencarop. st 4ero npuMeHsI0T KOHISHCATOPHI?
HazoBute BuaBI KOHIEHCATOPOB.

9. 3anumute (QopMyny €MKOCTH IUIOCKOTO KOHAeHcaTtopa. Kak H3MEHUTCS €MKOCTh, €CliH
paccTostHUE MEX1y TUTAaCTHHAMH YMEHBIIUTH B 2 pa3a, IUIoaab IUIACTUH YBEITUYUTH B 3 paza?

10. 3anumute GopMyiny SHEPIHH 3apsHDKEHHOIO0 KOHIEHCATopa.

11. Ha3oBuTe 3aKOHBI MTOCJIEI0BATEILHOTO COETUHEHHS KOHIEHCATOPOB.

12. Ha3oBuTe 3aKOHBI apaJIEIbHOTO COETMHEHUS KOHIEHCATOPOB.

no teme 1.3. DileKTpOMarHeTusm

1. [laitTe onpeiesiecHue MarHuTHOTO TOJIs1, HA30BUTE €r0 CBOKWCTBA.

2. CdopmynupyiiTe npaBuio OypaBunka, IpaBUiIO IPaBOH PyKH.

3. 3anumuTe 3aK0H AMIIepa, MOSICHUTE BXoadmue BennduHbl. Chopmynupyiite mpaBuiio
JIEBOM PYKH.

4. JlaiiTe onpeneneHne MarHUTHOM UHYKLIUH, HA30BUTE €IMHUILIBI U3MEPEHHUS.

5. 3anuumute GOpMyIy MarHUTHOTO IIOTOKA, HA30BUTE €IUHUIIBI U3MEPEHMUS.

6. JlaiiTe onpeneneHne OTHOCUTEIbHON MAarHUTHON IPOHULIAEMOCTH.

7. Haiite onpeznenenue GeppoOMarHUTHBIX MaTEPUAIIOB, IPUBEAUTE IPUMEPHI.

8. OmnuuuTe npolecchl HAMarHMYUBaHUs, IEpEeMarHMuMBaHusl EPPOMarHETUKOB.
9. IlpuBenure knaccupukanuio GeppoMarHuTHBIX MaTEPHAIIOB.

10. 3anumure popMyny HaIPsIKEHHOCTh MAarHUTHOTO TOJIsl, HA30BUTE €IMHUIBI U3MEPECHHUSI.
11. HdaiiTe onpeneneHue MarHUTOABMKYILEH CHUIIBI.

12. ChopmynupyiiTe 3aKOH IOJHOTO TOKA, OSICHUTE BXOAIIUE B (DOPMYITy BEITHYHUHEI.

13. JaiiTe onpeneneHue ABIeHUS dJEKTPOMATHUTHON UHIYKIIHMH.

14. Chopmynupyiite npasuio JIeHna, alropuTM NpuMEHEHHsI 3TOTO TpaBUIIa.

15. ChopmynupyiiTe 3aK0H JIEKTPOMArHUTHOM MHTYKIIHH.

16. OOBscHHTE, B UeM 3aKITIOYACTCS SBJICHUE CAMOWHIYKIIUH, B3AMMHOW HHTYKIIHH.

17. HdaiiTe onpeneneHue NHIYKTUBHOCTH, HA30BUTE €MHULIBI U3BMEPEHUS.

no teme 1.7. JjaekTpuyecKue usmMepeHus

1. Onumwure yCTpOWCTBO, MNPHHLUMI  JACHCTBUS  NPUOOPOB  MAarHUTO3JIEKTPUUYECKOM,
AJIEKTPOMArHUTHOM, 3JIEKTPOAMHAMUYECKOH, (peppoAHAMUYECKOM, MHAYKIIMOHHON cucteM. HazoBure
JOCTOMHCTBA U HEJOCTATKU MPUOOPOB.

2. 3anumurte ¢GoOpMynasl aOCOMIOTHON, OTHOCHUTENBHOW U NPUBEICHHOW OTHOCUTEIBHOMN
HOrpelHocTed n3MepuTenpHOro npuodopa. [osicuure Bxonsuire B GopMysbl BEIUUUHBL.

3. JlaiiTe ompeneneHue Kiacca TOYHOCTH U3MEPUTEIHLHOTO Iprbopa.
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4. PacckaxuTre, Kak H3MEpSIOT TOK, HANpPSDKEHUE, IEKTPUUYECKYIO MOIIHOCTbh M 3HEPIHIO
(xakue npuOOPbI UCTIOIB3YIOT, KaK IMOJKIIIOYAIOT B LIETb).

5. OObsicHUTE, 4YTO TakKoe IIYHT, JUIsI 4Yero IpPUMEHSETCs, KaK MOJKIIoYaeTcs K
M3MEpHUTENbHOMY NTpuOOpy. 3anumuTte GopMyITy Ul pacueTa CONPOTUBICHUS IIIyHTA.

6. OObsicHUTE, 4YTO Takoe J00aBOYHOE COINPOTUBJIECHHE, JUIsI 4YEro IMpUMEHSeTCs, Kak
HNOJKITIOUAeTCs K H3MEPUTENbHOMY TpuOopy. 3amumwure QopMmysy Uil pacdera J00aBOYHOTO
COIPOTUBIICHUS.

no teme 1.8. DiexkTpryecKkue MalIMHbI IEPEMEHHOI0 TOKA

Haiite onpenenenue acuHXpoHHoro apuratens (A/l).

HazoBure npenMyiiecTBa aCHHXPOHHBIX JBUTATENCH.

Onumure yctpoictBo craropa AJl.

OnuummuTe ycTpocTBO KOPOTKO3aMKHYTOIr0o potopa A/l.

OnummTte yctpoiictBo gaznoro poropa AJl.

OO0bsicHUTE NPUHLIKI 1eHCTBHS Tpex($a3HOro aCHHXPOHHOTO JIBUTaTesl.

3anumute GopMyJy 4acTOThI BpAIlleHUs MarHUTHOTO IOJIs CTaTOpa, NOSCHUTE BXOJSIIUE B
(bopMyiy BETUUHHBI.

NoUvnewbh =

8. Jlalite ompexenenue W 3anumuTe GOpMyIy CKOIBKEHHMs, MOSCHUTE BXOIAMIUE B (POPMYITY
BEJIMYUHBI.

9. Uro Ha3biBaeTCs MEXaHUYECKOM XapaKTepUCTHKON AJ]?

10. Hazosure paGoune xapakrepuctuku AJl.

11. HazoBute cnoco6s mycka AJI.

12. Ha3oBute ciocOOBI pEryIMpOBaHuUs 9aCTOThI BpameHus AJl.

no teme 1.9. DiekTpuyeckue MalIMHbI MOCTOSIHHOTO TOKA

Haiite onpenenenue reneparopa nocrosiuuoro toka (I'TIT).
Haiite onpenenenue npuraresns noctossuaoro toka (IIIT).
OnummuTe yCTpoMCTBO cTaTopa MalluH noctostHHoro Toka (MIIT).
Onumure ycrporctso sikopst MIIT.

OnuummTe ycTpoicTBO 1ETOUYHO-KOJUIeKTOpHOTO y31a MIIT.
OO0bsCHUTE NPUHLIKI IEHCTBHS TeHEpaTOpa MOCTOSIHHOTO TOKA.
Uto Ha3zpIBaeTcs BHEIIHEN xapakTtepuctukoit ['TIT?

PN

3apucyiite cxembl MIIT ¢ He3aBUCHMBIM, MapajuIeIbHBIM, TOCIEIOBATEIBHBIM |
CMEIIaHHBIM BO30YXICHUEM.

9. OO0biAcHNTE IPUHLUII AEHCTBUS ABUTATENS IOCTOSHHOTO TOKA.

10. Yro naswiBaeTcs Mexanudeckoi xapakrepuctukon JIIT?

1 1. Hasosure paGounmu xapakrepuctukamu J{I1T.

12. Hazosure cnioco0bl mycka ¥ peryiupoBanue 4acToThl Bpamenus JIIT.
13. HazoBuTE HOCTOMHCTBAMH M HEOCTATKH JUIT.

14. Haszosure o6nacts npumenenus JIIT.

1o teme 1.10. OCHOBBI JIEKTPONPUBOAA

1. JlaiiTe onpenenenue >1eKTPOIPHBOIA.

2. Kakas Temmeparypa npu paboTe O3JIEKTPOJABHMIATeNs Has3bIBaeTCs ycraHoBupLieics? OT
KaKoro rnapamerpa OHa 3aBUCUT?

3. HasoBuTe OCHOBHBIE pPEXKUMBI pabOTBl dJeKTpoABUrarenei. IlpuBeauTe NpPUMEPHI
3JIEKTpOJIBUraTelIel, pabOTaIOLINX B 3TUX PEKUMAX.

4. Ha3oBUTe OCHOBHON KPUTEPHI BEIOOPA MOLIHOCTH 3JIEKTPOIBUIATEIS.
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5. Kakoil wmarepuan, NPUMEHSEMBIA B BJIEKTPOABUTATENSX, HAMOOJICE YYBCTBHUTEIEH K
TeMIiepaType Harpesa?

6. HazoBute MMOCICACTBUAM, K KOTOPBIM HNPUBCACT HUCIIOJIIB30BAHUC JABUTATCIIA MMOBBIICHHOM
MOIIDHOCTH, 3aHMKEHHOM MOIIHOCTH.

7. Tloscuute, Kak  BBIOMPAIOT  MOIIHOCTH  JBUTATENA [P  [POJOJKHTEIBHOM,
KPaTKOBPEMEHHOM, MIOBTOPHO-KPATKOBPEMEHHOM PEXUME PaOOTHI.

no teme 1.11. Ilepenaua u pacnpeaesenue 3JIeKTPUIECKOH IHEPTHHI

1. Jlaiire onpenenenue >IEKTPUYECKHX CETEM.

2. HazoBure KHaCCI/I(1)I/IKaL[I/II-O QJICKTPUICCKUX ceTer 110 poay TOKa, HOMHHAJIBHOMY
HanpsAXKCHNUIO, KOHCTPYKTHBHOMY HCIIOJTHCHUIO.

[Ipu xakoM Hanps’KEHUH BBITOJHO NEpelaBaTh 3IeKTpodHepruto? [louemy?

Ha3oBute npenmMyIiecTBa u HEAOCTATKU NEPEIAYHN JIEKTPOIHEPTUU [TOCTOSIHHBIM TOKOM.
Pacckaxxute o Bo3zaymnoi JIDII.

OnummTe ycTpoicTBO Kabdes.

HavepTuTe npuHIMNHATBHYIO CXeMY JIeKTpocHa0)eHus. [10SCHUTE 37IEMEHTHI CXEMBI.
[Tepeunciure ciocoObl 3KOHOMHHM 3IEKTPOIHEPTHH.

N A

ITosicauTe Ha3HAUYEHUE U YCTpOﬁCTBO 3alIIUTHOIO 3a3€CMJICHU.

Kontponupyemsie komnerenumu: OK 01, OK 02, [IK 2.2
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Kpurtepuun oueHKH YCTHBIX OTBETOB 00yYAKOIIMXCH:

«5» 6a/1710B BbICTaBJIsIeTCsl 00y4YaIOIIeMYyCsl, eCJIH:

1) oOyuwaromuiics IOJHO M3JIaraeT MaTepuali, JaeT IPaBUIbHOE ONpeesieHMe OCHOBHBIX
MMOHSTHUM;

2) oOHapyKUBaeT NOHHMMaHUE MaTepuayia, MOXXET O0OOCHOBAaTh CBOM CYXKICHMs, NMPUMEHHUTH
3HaHUS HA PAKTHKE, IPUBECTH HEOOXOIUMBIE TPUMEPHI HE TOJIBKO M3 yUeOHHKA, HO U CAMOCTOATEIHHO
COCTaBJICHHBIE;

3) u3naraer Marepuai MOCJIEOBATEIbHO U NMPABWIBHO C TOYKH 3PEHUS HOPM JIUTEPATYPHOTO
A3BIKA;

4) oTBE4aeT caMOCTOSTENbHO, 0€3 HaBOAIIMX BOIIPOCOB IIPETOAaBaTEINS.

«4» 0Daana  BbICTaBJsieTcs  oOydamomieMmycsi, ecJu oOydaromuiicss JaeT  OTBeT,
YIOBJIETBOPSIOIMINI TEM k€ TpeOOBaHMIM, UYTO H JUIsl OLIEHKH «5», HO JOMycKaeT 1—2 ommoOKu, KOTOpbIe
caM ke MCIIpaBIIseT, U 1—2 HeJoueTa B OCIEA0BATEIbHOCTH U SI3bIKOBOM O(hOPMIICHUH HU3J1araeMoro.

«3» 06amia BbICTaBJIsIeTCSl 00y4YalolleMycsi, ecJd OO0ydJaromuics oOHApy)XHBaeT 3HAHWE W
IIOHMMaHUE OCHOBHBIX MOJIOXKEHUH JaHHOH TeMBI, HO:

1) m3maraer MaTepuan HEMOJHO M JONYCKAaeT HETOYHOCTH B ONpEICIICHUH TOHATHH WIN
(bopMyIUPOBKE MIPABUI;

2) He yMeeT JOCTaTOYHO INIyOOKO U JI0Ka3aTeJIbHO 0OOOCHOBATh CBOU CY)K/I€HUS U IPUBECTU CBOU
IPUMEPBI;

3) wm3maraer Marepuall HEloCJIeOBAaTEIbHO M JONYCKAeT OMMOKH B SI3BIKOBOM O(OPMIICHUU
U3J1araeMoro.

«2» 0ajjia BbICTaBJsieTcsl o0ydawlieMycsi, eci oOyuaromuiics OOHapy)XKHBaeT HE3HAHUE
OoJbIlIEi YaCcTH COOTBETCTBYIOIIETO BOIIPOCA, JOMYyCKaeT OLIMOKM B (hOPMYJIMPOBKE ONpENesIeHUN U
MIPaBUJI, UCKAXKAIOIIHE UX CMBICT, OECIOPSAI0OYHO U HEYBEPEHHO M3JIaraeT MaTepuall, OTMEYAIOTCS TaKue
HE/IOCTaTKH B IOATOTOBKE, KOTOPBIE SIBJISIOTCSA CEPbE3HBIM NPENSATCTBUEM K YCIIEHIHOMY OBJaJICHUIO
HOCIIEAYIOIINM MaTepHUaIoM.

13



TecToBBIC 3a1aHNA
1o pas3aeay 1. DJIeKTpoTeXHHKA

MeTtoauyeckue peKOMEHAAUNHU K TeCTy

Tect cocraBnen B 10 BapuaHTax, COAEPKUT 7 3aJaHUil; BKJIIOYAET 3aJaHMsl, HAIIpaBJIEHHbIE Ha
IIPOBEPKY TEOPETUUYECKUX 3HAHUM M MPAKTHYECKUX YMEHUM.

Bpemsi Ha TOArOTOBKY U BBINOJIHEHHUE TeCTa: 45 MUHYT.

[Ipu npoBeneHnu TecTa MPOBEPAIOTCS CIELYIOIINE YMEHUS U 3HAHUS:

YMeHUs

- IPOU3BOJIUTH PACUET MAPAMETPOB IEKTPUUECKUX LIENEH;

3HAHMSA

- METO/Ibl Pe0OpPa30BaHUs FIEKTPUUECKON IHEPIUH;

- CYITHOCTH (PU3UUECKUX MPOIECCOB, MPOUCXOIAIINX B JTEKTPUICCKUX U MATHUTHBIX IICTISAX;

- IOPSIIOK pacyeTa UX napaMeTpoB.

Konrpomupyemsie komnerenuuu: OK 01, OK 02, I[IK 2.2

OTBeThI
Bapuant 3amanuga

1 2 3 4 5 6 7
1 b b r b b b r
2 A A b A A B B
3 b B r A B B A
4 B B b b b b B
5 A b b r B A b
6 A A r B A b b
7 r r B A B b B
8 B r r b A b b
9 B B r A A b B
10 b b r B b b A

Bapuanr 1

1.Kakoii u3 npoBOJOB OJAMHAKOBOTO JAMAMETpa U JJIMHBI CUJIbHEE HArpeBaeTCs — MEAHBINA WIIM CTaJIbHOM
IIPU OJTHOM M TOM ke Cuiie ToKa? Y IeTbHOE CONPOTUBICHUE MEIH -

1,7 - 10%0m-M, cTamm - 12 - 1080M-M.

a) Mennbiit

6) CranpHoii

B) O0a mpoBoOAa HArPeBarOTCS OJIMHAKOBO

2. CKOJNBKO MIECTUBOJBTHBIX JIAMIIOYEK HEOOXOJUMO B3STh JUIS €IOYHOUM THUPIISHIBI, €CIH HAMPSIKEHHE
cetu 127B?

a)37mr. ©6)21 mr. B)40 mr.

3. OnpenenuTh CONPOTUBIICHUE JIAMITbl HAKAJIMBAHUS , €ClM HA Hel Hanucano 60 Bt u 220 B

a)4840Om 06)486Om B)684Om 1) 815 Om.

4. Cxema COCTOUT U3 OJTHOTO PE3UCTUBHOIO 3jeMeHTa ¢ conpotuBieHrueM R=110 Om. Hanpsxenue na
e€ 3axxumax u= 220 - sin 314t. Onpeaenute nMokazaHus aMIepMeTpa U BOJILTMETPA.

a) I=1A, U=220B

6) [=1,4A,U=156B

B) [=0,7A,U=220B

r) [=1A, U=156B
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5. Llemnb nmepeMeHHOro TOKa COJIEPKUT JaMIly HakanuBaHus. Kak uamensiercs no ¢ase TOK U HanpsHKeHHe
B 9TOM 11enu?

a) Tok omepexaeT HaNpsHKEHUE HA yroul /2

0) HanpspkeHnue 1 TOK cOBIagaroT 1o Qase

B) Hanpspkenue omnepeskaeT TOK Ha yrou /2.

6. CummerpuyHas Harpy3ka CoeIMHEHa <«3Be3foi». Jluneinoe Hampsbkenue paBHo 380B. Haiinure
¢bazHoe HanpshkeHue?

a) 127B  6)220B  B) 380B

7. U3MepuTenbHblil TpanchopMaTop Toka uMeeT 0OMOTKU ¢ yucioM BUTKOB 20 u 100. Onpenenuts ero
K03 HUIMeHT TpaHchopMaIuu.

a)50 6)0,02 B)9S8 r)0,2

Bapuanr 2
1. B xakux cioydasx NpUXOIUTHCS IPUMEHATD MapalieIbHOE COSTUHEHNE KOHIEHCATOPOB?
a) [nst nomydeHust GOIBIINX EMKOCTEH
0) [yia ymydnieHus 3anaca mpoYHOCTH W30S KOHIEHCATOpa
B) Jlis momydeHus Manoit EMKOCTH.
2. JIBa pesucropa: Ri=4 Om, Ro=6 OM coeaMHEHBI MOCIEI0BATEIBHO U BKJIIOUEHBI B AJIEKTPUUYECKYIO
cetb. Ecnu HanpspkeHue Ha pesuctope Rz paBHo 12 B, To HanpspkeHUe 37IEKTPUUECKON CETH PaBHO:
a)20B 6)24B B)36B.
3. Onpenenuth TOK Is, HOAXOAAIIMI K Y311y LIEH IOCTOSHHOIO TOKA, €Clii TOKU B BeTBsx: 1 =-3A, D
=2A, I3 =4A, Is+=-4A.
a)12A  6) 1A B)6A 1)-7A
4. Tlonnast morpebnsiemMass MOITHOCTh Harpy3ku S = 240 kBA, a aktuBHas MomHOCTh P= =150 kBT.
Omnpenenure KO3 UIUEHT HATPY3KH.
a) cos =0,625 6)cose =1,6 B)cos ¢=10% T1)cos ¢=0,9
5. B kakux ciydasx TOK B HyJI€BOM MpoBojie paBeH 07
a) [Ipu cummeTpu4HON Harpy3ke
0) [Ipu HecUMMETPUYHO Harpy3Ke.
6. CumMeTpruyHas Harpy3ka COSAMHCHA «TPEyroidbHUKOMY. [Ipu m3mepeHuu (ha3HOrO TOKA aMIIepMETP
nokasai - 5 A. Uemy OyneT paBeH TOK B JINHEHHOM IPoBoe?
a)5SA 06)705A B)8,65 A r29A
7. Y cunoBoro ogHodazHOro TpancgopmaTopa HOMHHAIBEHOE HampsbkeHue Ha Bxojae 3000 B, Ha Bbixoze
500 B. Onpenenuts k03¢ uiinert Tpanchopmanuu.
a)60 6)0,16 B)O6 r) 600
Bapuanr 3
1. Kak u3aMeHUTCS HampsOKEHHE Ha BXOJAHBIX 3aKMMax SJIEKTPUUECKON IeMH IMOCTOSHHOTO TOKa ¢
AKTUBHBIM 3JIEMEHTOM, €CJIU MapajlIeIbHO UCXOJHOMY 3JIEMEHTY BKIIOUUTH €€ OJTUH JIIEMEHT?
a) He uamenurcst 0) YMEHpIIUTCS ~ B) YBEIHYUTCS
r) Jlns oTBeTa HEIOCTATOYHO JAHHBIX
2. [To xakoMy 3aKOHY MOXHO OIpPEAETUTh KOJIUYECTBO TEIUIOTHI, BBIIEIIEMOE TPOBOAHUKOM C TOKOM?
a) 3akony Oma 0) 3akony Amrmiepa B) 3akony Jlxoyns-Jlenna 1) 3akony Kynona.
3. B anexTpuueckoil ceTH MOCTOSHHOTO TOKAa HAMPSKEHHE Ha 3a)KMMaX MCTOYHUKA AIIEKTPOIHEpruun 52
B. Hampsixenne Ha 3axkumax notpeburens 50 B. Omnpenenuts MOTEpro HANpsHKEHUS Ha 3aKUMax B
MPOIICHTAX.
a)l% 06)2% B)3% r)4 %
4. llenb MepeMEHHOTO TOKA COJIEPKUT KOoHeHcaTop. Kak n3mensiercs mo ¢aze TOK U HapsDKEHUE B ATOM
nenu?
a) Tok omepexaeT HanpsHKEHUE Ha YTouT /2
0) HanpspkeHne 1 TOK cCOBNaaaroT 1o ¢ase
B) HampsbkeHue onepexaeT TOK Ha yrod /2.
5. Kak u3MeHUTCsI MHIAYKTHUBHOE CONPOTUBIICHUE C YBEIMUYEHUEM YACTOTHI?
a) He uamenurcs 0) YMEHbIIUTCS B) YBEITUYHTCA.
6. Jluneiinblit TOK paBeH - 5,8 A. PaccuuTaiite ¢a3Hblil TOK, €ClIM CUMMETpPHYHAs Harpy3ka COeJMHEHa
«3BE3JI0M».
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a)8,12A ©06)10A B)S.8A T1)335A
7. OOMOTKH Tpex(ha3zHOro reHepaTopa COSAMHEHBI «TPEYTOJIbHUKOMY. CKOIBKO JIMHEHHBIX MIPOBOJIOB

MOJXOTUT K reHepaTopy?
a)3 0)4 B2 16

Bapuanr 4
1. Kakoii u3 mpoBOJOB OJMHAKOBOM [UIMHBI M3 OJHOTO W TOTO K€ MarepHala, HO Pa3HOro JAuaMerpa,
CHJIbHEE HarpeBaeTcs MpU OJJHOM U TOM K€ TOKe?
a) O0a mpoBo/Ia HArpeBaKOTCs OJMHAKOBO
0) CuibHEe HarpeBaeTCsi MPOBO/T C OOJIBITUM JTHAMETPOM
B) CusbHee HarpeBaeTcs MPOBOJ C MEHBIINM TUAMETPOM
2. Onpenenuth 0OIIEe COMPOTHBIICHHE IEMU IMPH IMAPAIUICIIEHOM COSAMHCHHH 2-X IOTpeOUTEINeH,
CONMPOTHUBIIEHUE KOTOPbIX M0 50 OM?
a) 1000m ©6)500M B)250M T1)2,50M
3. Dnektpuueckoe comnpoTtubiieHue yenoBeueckoro tena 3000 Om. Kakoil TOK mpoxoauT uepes Hero,
€CJIN YeJIOBEK HaXOAUTCA oA HanpsbkeHueM 220 B?
a) 19 MA  0)73MA B)20MA r) 50 MA.
4. Tlpu nocnenoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH, KOHJIEHCATOpa OKa3aJocCh,
YTO TOK OTCTAeT OT HAINPSKEHHsI Ha HEKOTOPBIN yroyl. YTo MOXKHO CKa3aTh O XapaKTepe Harpy3ku?
a) [Ipeo6iiaaer eMKOCTHOE COMPOTUBIICHUE
6) [IpeobiagaeT UHAYKTUBHOE COTMPOTHUBIICHUE
B) IlpeoOnanaer akTHBHOE COIPOTUBIICHHUE, @ MHAYKTUBHOE U EMKOCTHOE PaBHBbI.
5. CumMeTrpuuHasi Harpy3ka COEIMHEHa «TpeyroilbHUKOMY». JIuHelHoe HampspkeHue paBHo 220B.
Haiinure dasnoe nHanpsoxkenue?
a) 127B  6) 220B  B) 380B.
6. B Tpexdasznyro ceth ¢ IMHEeHHBIM HanpspkeHneM 380 B Bkio4aroT Tpexda3Hblii ABUraTelNb, KaXaas 13
00MOTOK KoTOporo paccuntana Ha 220 B. Kak cnexyet coequHUTh 0OMOTKU ABUTATENS?
a) TpeyroiabHuKOM
0) 3Be3aoi
B) JIBurarenp Helb3sl BKJIIOYATh B 3TY CETh
r) MOXHO TpeyroibHUKOM, MOYKHO 3BE3/0M.
7. Cwia Toka B mepBUYHOH 0OMOTKe TpaHchopmaropa - 0,5A, Bo BTOpuuyHOUW 0OMOTKEe - 0,25A.
Omnpenenuts ero Ko3puueHT TpaHcGopMaIim.
a)2 0) 0,125 B)0,5 r) 1,25

Bapuanr S
1. Kakoii cnoco6 coeiMHeHHs NCTOYHUKOB MIO3BOJISIET YBEIUYHUTH HaIpsHKeHUE?
a) [locnenoBarenbHOE COEIMHEHNE
0) [TapamienbHOE COCTMHEHUE
B) CMenIaHHOE COeJUHEHHE.
2. Ilo mpoBOJIOYHOH CNIHMpaIU, CONPOTUBIEHNUE KOTOPOM B HAarpeToM coctossHuu 50 Om, Teuer Tok 2A.
Kaxoe koia1uecTBO TEMIO0ThI BBIACIUT 3TAa CIUPAIIb 32 5 MUHYT?
a)25 x/Ix 6) 60 xx B)7,5x/x.
3. DnekTpuueckoe conporupieHue yenopeueckoro Tema 5000 Om. Kakoil TOk mpoXoauT uepes Hero, eciu
YeJI0BEK HAaXOJUTCs 1o HanpspkeHnueM 220 B?
a)44A 0)0,044A B)0,02A r) 0,2 A
4. Cxema cOCTOUT M3 OJHOI'O PE3UCTUBHOIO 3JieMeHTa ¢ conpotuBieHneM R=50 Om. Hampsokenue Ha
e€ 3akumax u= 220 sin 628t. Onpeaenure MokazaHus aMIiepMeTpa U BOJIBTMETPA.
a)l =44 A, U=220B
6)[=44A, U=156B
B) [=3,12 A,U=220 B
r)[=3,12 A, U=156 B.
5. llenp mepeMEeHHOTO TOKa COAEP)KUT KaTYyIIKy HMHIAYKTUBHOCTH. Kak m3Mmensiercs mo ¢asze TOK u
HanpsHKEHUE B 3TOU Lenu?
a) Tok omepexkaeT HanpsLKEHUE HA YTouT /2
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0) HanpspkeHne 1 TOK cOBNaaaroT 1o ¢ase

B) Hampsikenue omnepexaeT TOK Ha yroi /2.

6. KakoBo cooTHomieHHE Mexay (a3HbIMH W JIMHCHHBIMH HANPSDKCHUSMH TIPH  COCAMHCHUU
NOTPEOUTENCH AIMEKTPOIHEPTUU KTPEYTOIEHUKOM.

a)Un=Udp ©6)Un= 1,73 -Ud B)Ud= 0,707 Un.

7 . K uemy npuBOANUT OOpPBIB BTOPUYHOM 11eNH TpaHchopmaTropa Toka?

a) K KopoTKOMy 3aMbIKaHHIO

6) K pexxumy xonocroro xona

B) K moBBINICHUIO HANIPSHKEHUS

r) K nomomke tpanchopmaropa

BapuanT 6
1. B anexTpuueckyto 1enb NapajjiesibHO BKIIOUYEHBI ABa PE3UCTOPa C COIIPOTUBICHUEM
20 Om u 100 Om. Hanpsixenue Ha Bxoae 220 B. Onpenenute TOK Ha HEpa3BETBIECHHOM YYacTKe.
a) 13,2 A 6) 0,075A B)7,2A r) LA
2. B xakux cinyyasx NpUXOJUThCS MPUMEHSATH MapalieIbHOE COeMHEHHE KOHEHCATOPOB?
a) [ist mosrydeHust GOJBIINX EeMKOCTEH
0) s ynydiieHus 3amaca mpoYHOCTH W30S KOHEHCaTOpa
B) st nosmyyeHus: Majioil EMKOCTH.
3. MouHocTh nBUTaTeNs nocTostHHOro Toka 1,7 kBT. [lone3nas MouiHocTh, OT/AaBaeMas B Harpysky, 1,5
kBT. Onpenenute KIIJ[ aBurarens.
a) 0,8 0)0,75 B)0,7 r) 0,88
4. Kak u3MeHUTCs CABHT (a3 MEXTy HAINpPsDKEHHEM M TOKOM Ha KaTyIIKe WHAYKTUBHOCTH, eciii 00a eé
napamerpa (R n Xr) onHOBpeMeHHO yBenuuarcs B Tpu paza’?
a) YMEHBIIUTCS B JIBa pa3a 0) YBenuuuTcs B JiBa pasa
B) He uzmenurcs r) YMEHBIIUTCA B YETHIPE pa3a.
5. Kongencarop emkoctbio C MOAKIIIOUEH K UCTOYHUKY CHHYCOMAAIbHOTO Toka. Kak m3meHurcs TOk B
KOHJICHCATOPE, €CJIM YaCTOTY CHHYCOUAAILHOTO TOKa YMEHBIIIUTH B 2 pasa.
a) YMeHbLIUTCS B 2 pasza
0) YBenuuutcs B 2 paza
B) OcTaHercs HEM3MEHHON
r) Tok B KOHIEHCATOPE HE 3aBUCUT OT YACTOTHI CHHYCOUJAIIBHOTO TOKA.
6. B cummerpuuHOil Tpexdas3Hoi menu TuHEWHBI TOK 3 A. PaccumTarh (a3HbI TOK, €ClM Harpyska
COEIMHEHA «TPEYTOIBHUKOMY.
a)42A 0)1,73A B)S519A 1)25A
7. Kakoii pexxuM paboTbl TpaHchopMaTopa MO3BOJISET ONPeAeTUuTh K03 duIireHt Tpanchopmanmu?

a) Pexum Harpysku 6) Pexxum xomocToro xoxaa
B) Pexum KOpOTKOro 3aMbIKaHUs r) Hu onuH U3 nepeyncieHHbIX.
Bapmuant 7

1. DnekTpuueckoe comnportubiieHue yenoBeueckoro tena 3000 Om. Kakoil TOK mpoxoauT uepes Hero,
€CJIM YeJIOBEK HaXOAUTCA Mo/ HanpsbkeHueM 127 B?

a) 19 MA  0) 126 MA  B) 24 MA r) 42 MA.

2. B anexTpuueckylo Lelb M0CaeA0BaTeNbHO BKIIOUEHBI JIBa pe3ucTopa ¢ conpotusienruem 10 Om u 120
Owm. Hanpsixenue Ha Bxoze 220 B. Onpenenure TOK B LIETH.

a)24 A 6)1,2A B)O06A 1) 1,7A.

3. Kak u3MeHUTCsI MHAYKTHUBHOE CONPOTUBIICHUE C YBEIMUYEHUEM YaCTOTHI?

a) He uamenurcss 0) YMEHbIIUTCS B) YBEITUYHTCA.

4. Konnencatop emMkocTbio C MOAKIIOUEH K UCTOYHHKY CHHYCOUJAIBHOTO TOKa. Kak M3MEHUTCS TOK B
KOHJIEHCATOPE, €CJIM YaCTOTY CUHYCOUAAIbHOTO TOKAa YMEHBILNTH B 4 pa3a.

a) YMeHbIuTCS B 4 pasza

0) YBenuuutcs B 4 pasza
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B) OcTaHeTcss HEM3MEHHON

r) Tok B KOH/IEHCATOPE HE 3aBUCHUT OT YaCTOThI CHHYCOUJAIBHOTO TOKA.

5. AMmuutyzaa cunycouganbHoro HanpspkeHnus 380 B, HavanbHas dasa = - 45°, yactora 50 I'u. 3anummite
ypaBHEHHE MTHOBEHHOTO 3HAYEHHUS 3TOTO HAIIPSHKCHUS.

a) u=380 - cos( - 45°t)

6) u=380 - sin (50t - 45°)

B) u=380 - sin (314t - 45°)

r) u=380 - cos (314t + 50°)

6. CumMmeTpUyHas Harpy3ka COeAMHEHa «TpeyrojbHuKom». [Ipu m3mepenuu (a3HOro TOKa amIepMeTp
nokasain -7 A. Yemy Oyzer paBeH TOK B JIMHEHHOM NpoBoie?

a)7A 06)12,11 A B)98 A r4A

7. Jlamnbel HakajauBaHUS C HOMHUHAIbHBIM HampspkeHueM 220 B BkiIo4aroT B Tpex@asHyl CeThb C
HanpsbkeHueM 220 B. Onpenenuts cxeMy COeITMHEHUS JIAMII.

a) TpexmnpoBoaHoii 3Be310i1  0) UeTblpexnpoBoaHOi 3Be310i1  B) TpeyrosbHUKOM

Bapuanr 8
1. Kakoe wu3 mnpuBeIEHHBIX YTBEPXKACHWI HE COOTBETCTBYET IOCIEI0BATEILHOMY COEAMHEHUIO
3JIEMEHTOB IPU NOCTOSTHHOM TOKE?
a) Tok BO Bcex 3lieMEHTax [eNu OJJUHAKOB.
0) Hanpspkenue Ha 3a)kuMax MU paBHO CyMME HAIPsDKEHUH HA BCEX €r0 yYacTKOB.
B) Hanpspkenue Ha Bcex alieMEHTax e OJMHAKOBO U PABHO MO BEJIMYHUHE BXOIHOMY HANPSKEHUIO.
2. MomHocTe aBurarens nocrossHHoro toka 1,75 kBt. Ilone3sHas MouHoOCTh, OTAaBaeMas B Harpysky,
1,5 kBt. Onpenenute KIIJI nurarens.
a) 0,8 6) 0,75 B)0,7 r) 0,85
3. JIBa ucrounuka umerot oguHakoBsie 3JIC U TOKH, HO pa3Hble BHyTpeHHUE conpoTuBieHus. Kakoit u3
HCTOYHUKOB nMeeT cobmunid KIT/1?
a) KII/] "CTOYHHUKOB paBHBHI.
0) cTouHMK C MEHBIIIMM BHYTPEHHUM COTIPOTHUBIICHHEM.
B) McTOYHMK C OONBIINM BHYTPEHHUM COMPOTHBIICHUEM.
4. HanpsxeHue Ha 3aKUMax LIETH C PE3UCTUBHBIM AJIEMEHTOM H3MEHSETCS 110 3aKOHY: u=220
sin (314t+50°). Onpenenute 3aKOH U3MEHEHHUs TOKa B 1enu, eciid R=20 Om.
a)i=11sin314t 0)1=11 sin (314t + 50°)
B)i=7,9 sin (314t +50°) 1)1=7,9 sin 314t
5. JIuneitnplii TOK paBeH -5,2 A. Paccuuraiite (ha3HbIN TOK, €CIM CUMMETPUYHAsI Harpys3ka COeJMHEHa
«3BE3I0N».
a)52A 06)9A B3A T1)25A
6. B Tpexdasznyro ceTh ¢ muHelHbIM HanpshkeHrneMm 380 B BkitouaroT TpexdasHblil ABUTaTeNb, KaXIas U3
00MOTOK KOoTOpOTO paccuntana Ha 220 B. Kak cnexyeT coequHUTh OOMOTKH JBUTATENS?
a) Tpeyronpaukom 0) 3Be3m0it
B) JIBUrartenb Heab3s BKIIIOYATh B 3Ty CETh
r) MOXHO TpeyroibHUKOM, MOYKHO 3BE3/I0M.
7. Tpanchopmarop wumeer oOMoTkH ¢ umciom BHTKOB 200 m 450. Onpenenuth ero ko3pQuimeHt
TpaHchopmaruu.
a) 2,25 6) 0,44 B) 650 r) 250
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Bapuant 9
1. ITo xkakoMy 3aKOHY MOXKHO OIPEAEIUTh KOJUYECTBO TEIIOTHI, BBIACISIEMOE POBOJIHUKOM C TOKOM?
a) 3akoHy Oma  0) 3akoHy Amnepa  B) 3akoHy Jlxoynsa-Jlenna r) 3akony Kynona.
2. OnpenenuTh oOIIee CONMPOTUBICHUE IIENM TPU TApAUICTLHOM COEIMHEHUH 2-X TOTpeOHTeNeH,
conpoTuBIeHne KOTopbix o 200 Om?
a)2000m 6)500M B)1000M T1)400 OM
3. MouHocTh ABHUraTens noctossHHoro Toka 2 kBr. [lonesHas MomHOCTh, 0OTJaBaeMasi B HarpysKky, 1,75
kBT. Onpenenute KIIJ[ aBurarens.
a) 0,8 0)0,75 B)0,7 r) 0,875
4. Karymka ¢ MHOYKTMBHOCThIO L MOAKIIOYEHAa K MCTOYHHMKY CHHYCOMWJAIBbHOIrO HampsikeHus. Kak
W3MEHUTCS TOK B KaTyIIKe, €ClIM YacTOTa UCTOYHUKA YBEIMUUTCS B 5 paza?
a) YMeHbLMTCS B 5 pas
0) YBenuuutcs B 5 pa3
B) YMeHbIIUTCSA B 25 pa3
r) He u3menurcs
5. OOMoTKH Tpex(ha3zHOro reHepaTopa COSAMHEHBI «TPEYTOJIbHUKOMY. CKOIBKO JIMHEHHBIX MIPOBOJIOB
MOAXOJUT K reHepaTopy?
a)3 06)4 B)2 1)6.
6. CummeTpuuHas Harpy3ka COEAMHEHAa «TpeyroJbHUKOM». JIuHeliHoe HampspkeHue paBHo 220B.
Haiinure dasnoe nHanpsoxenue?
A)127B 0) 220 B B) 380 B.
7. Jluneiinbnii Tok paBeH - 7 A. PaccumTaiite (a3HbIi TOK, €CIM CHMMETPUYHAs HAarpy3Ka COelInHEHa

«TPEYTOJILHUKOM.
a)12,11A ©6)98A B4A 1)5A

Bapuant 10
1. B anekTpuuecKyro 1enb napauieIbHO BKIIIOUEHBI ABa pe3ucropa ¢ conporusieHrneM 100 Om u 10 Om.
Hanpsoxkenue Ha Bxozae 220 B. Onpeznenurte TOK Ha HEPAa3BETBICHHOM Y4acTKe.
a)0,5A 0)24A B)0.04A 1) 2A
2. Kak u3MEHMTCS HampsDKEHHE Ha BXOJHBIX 3aXHUMax JJIEKTPUUECKOW IIeMH TOCTOSHHOTO TOKa C
aKTUBHBIM 3JIEMEHTOM, €CITU MapajieIbHO UCXOJHOMY 3JIEMEHTY BKIIFOUUTH €II€ OJIUH dJIEMEHT?
a) He m3menurcss 0) YMeHbIIUTCS  B) YBEITUYUTCS
r) [l oTBETa HEJOCTATOUHO JTAHHBIX
3. B anexkTpuueckoil cxeMme JBa pE3UCTUBHBIX 3JIEMEHTA COEIMHEHBI MOcienoBaTelbHo. Uemy paBHO
HanpsbkeHue Ha Bxojie npu cuiie Toka 0,4 A, ecau R; = 10 Om; R2 =90 Om?
a)3,6B 6)0,004B B)4B r) 40B
4. YKaxxuTe mapaMeTp MepeMEeHHOT0 TOKa, OT KOTOPOTO 3aBUCUT HHIYKTUBHOE COMPOTUBICHHUE KATYIIKH.
a) JleficTByroliee 3HaYCHHE TOKA
0) HauanpHas da3za Toka
B) Ilepuoxa nepemeHHoro Toka
r) MakcuManbHOE 3HaUYEHUE TOKA.
5. B tpexdasznyro ceth ¢ IMHEHHBIM HanpspkeHneM 380 B Bkito4aroT Tpexda3Hblii ABUraTelNb, KaXaas 13
00MOTOK KoTOporo paccuntana Ha 220 B. Kak cnexyeT coequHUTh 0OMOTKU ABUTATENS?
a) Tpeyronpaukom  0) 3Be3noit
B) JIBuraTenp Helb3sl BKJIIOYATh B 3Ty CETh
r) MOXHO TpeyroJbHUKOM, MOYKHO 3BE3/10M
[.  O6moTKH Tpex(azHOTo reHepaTopa COSAMHEHBI «3Be370i». CKOIBKO JIMHEHHBIX TPOBOIOB MOIXOAUT
K resepartopy?
a)3 0)4 B2 1)6.
7. Cuna Toka B TmepBUYHOM oOMOTKe TpaHchopmaropa - 0,25A, Bo BTOpmuHOH oOMOTKe - 0,5A.
Omnpenenuts ero ko3¢ HuIEeHT TpaHchopMaIum.
a)2 0) 0,125 B)0,5 r) 1,25

Kpurepun oueHku:
3a KaXXbpli MPaBUWIbHBIN OTBET, HaUUCIsAeTcsa 1 6a.
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«5» - mpaBunbHO BbIoNHEHO 91 — 100% 3ananuii (7 6amioB);
«4» - mpaBWIIBHO BBITIONHEHO 71 — 90% 3ananwmii (6 6ayioB);
«3» - mpaBunbHO BbITONHEHO 51 — 70% 3amanuii (4-5 Ganos);
«2» - IpaBHIIBLHO BBITIOJIHEHO MeHee 51% 3amanuii (0-3 6amios).
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o pa3aeay 2. DJeKTPOHHKA

MeToanueckue PE€KOMEHAAUU K TECTY

Tect cocraBneH B 2 BapuaHTax, colepkuT 12 3aganuii. BapuanTtel paboThl paBHOLICHHBI.
Bpems Ha ToAroTOBKY U BhINOJIHEHHE TecTa: 30 MUHYT.

Konrpomupyemsie komnereniuu: OK 01, OK 02, [IK 2.2

OTBeThI
3aganns 1 2 3 4 5 6 7 8 9 10 11 12
BapuanTt Nel a r B 0 0 B 0 r 0 r 0 r
Bapuant Ne2 B 0 B 0 a B 0 r 0 r B r
Bapuant Nel
1. CKOaBKO p-n MEPEXO0A0B COACPKUT MOIYIPOBOIHUKOBBIA TUOA?
a) O
0) /IBa
B) Tpu
r) UeTnipe

2. Kakyro poJib B 3JIEKTPOHHBIX CX€MaX BBIMTOJIHSACT BapUKam?

a) ConpoTuBIeHUs

0) Kirroua

B) HayKTUBHOCTH

r) EMkoctu

3. YKaxuTe MOJSIPHOCTh HAMPSDKEHUS HA OMUTTEPE U KOJUIEKTOPE TPAH3UCTOPA TUIIA P-n-p.
a) [Lmroc, mtroc

6) Munyc, mioc

B) Ilimtoc, Munyc

r) MuHyc, MUHYC

4. Kak Ha3bpIBalOT LIEHTPAJIbHYIO 00JacTh B I10JIEBOM TpaH3UcTOpE?
a) Ctok

0) Kanan

B) Ucroxk

r) Pyueit

5. B moneBbIX TpaH3UCTOPax AJIEMEHT, OT KOTOPOTO ABUXKYTCS 3apsi/ibl, Ha3bIBAETCH. . .
a) Ctok

0) Mcrok

B) 3aTBOD

r) Kanasn ¢ BBICOKOI ITPOBOJIUMOCTBIO

6. CKOJIBKO p-n MEPEX0/I0B COACPKUT TUPUCTOP?

a) OnuH

0) IBa

B) Tpu

r) Yersipe

7. DnexTpoasl (HOTOPE3UCTOPA BBHIOIHEHHI U3 ...

a) Menu

0) [lmaTuHbI

B) XKenesa

r) Cepebpa

8. Jlst BEIIpSIMITEHUS TIEPEMEHHOTO HATPSHKCHUS IPUMEHSIIOT. ..
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a) OnHoda3Hble BHIIPSIMUTETN

6) MHoroda3HbIE BRITPSIMUATEIN

B) MOCTOBBIE BBIIPSIMUTENH

r) Bce nepeuncnennsie

9. 13 Kakux 3J1eMEHTOB MOXHO COCTaBUTb CTJIaKUBaIOIINE (QUIBTPHI?

a) 13 pesucropos

0) 13 xoHaeHcaTopoB

B) M3 KaTyleKk HHAYKTUBHOCTH

r) U3 Bcex BhllLIENEPEYUCIIEHHBIX TPUOOPOB

10. Kakum 06pa3oM 351eMEHTBI HHTETPAIbHONW MHUKPOCXEMBI COSIUHSIOT MEXKIY COO0¥?
a) HambuieHneM 30J10THIX WIIM QIFOMUHUEBBIX JOPOXKEK Yepe3 OKHAa B MacKe

0) [laiikoii 1a3epHBIM Ty4OM

B) Tepmokxomnpeccueit

r) Becemu nepeuncnenubivMu cnocodamu

11. K xaxo#i cTerneHy UHTErpaluu OTHOCATCS. UHTErpajibHble MUKPOCXEMbI, coseprkaine 500 tornyeckux
3J1€MEHTOB?

a) K manoii

0) K cpenneit

B) K BbICOKOI

r) K cBepxBBICOKOM

12. Kakue HanpaBieHUs XapaKTEepHbI 17151 COBEPLICHCTBOBAHUS JIEMEHTHOM 0a3bl 3JIEKTPOHUKU?
a) [ToBblIeHUE HAZIEKHOCTH

0) CHmkenue moTpeOICHHUSI MOIITHOCTH

B) MuHunatiopuzanus

r) Bce nepeuncnennsie

Bapuant Ne2
1. Kakue nuoapl MpUMEHSIOT JJIs BBIIPSIMIICHUS IIEPEMEHHOTO TOKa?
a) [lnockoctHbIe
0) Toueunbie
B) Te u apyrue
r) Hukakue
2. CKOIIBKO p-n MEpPeX00B y MOIYIPOBOJHUKOBOIO TpaH3UCTOpa?
a) OnuH
0) IIBa
B) Tpu
r) Yersipe
3. Kak Ha3bIBalOT CPEHMIA CIION y OUTIONSPHBIX TPAH3UCTOPOB?
a) Ctok
0) Mcrok
B) baza
r) Komekrop
4. YKaXuTe NOJSIPHOCTH HAMPSKEHUS Ha YMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa THUIIA N-p-n.
a) [lmroc, mtroc
0) Munyc, Tuiroc
B) [Lmtoc, Munyc
r) Munyc, Munyc
5. B moneBbIX TpaH3UCTOPaX AJIEMEHT, K KOTOPOMY JBHIKYTCS 3apsA/Ibl, HA3bIBACTCH. ..
a) Ctok
0) Mcrok
B) 3aTBOD
r) Kanasn ¢ BBICOKOI ITPOBOJIMMOCTBIO
6. UTo sBIISIETCS KaTOJOM BaKyyMHOTO ()OTOdIeMeHTa?
a) HukenunoBas mpoBosioka
0) Ilienka U3 MoIynpoBOAHUKOBOTO MaTepHaia

22



B) ToHKkui1 €101 11€I04HO3EMETBHOI0 MeTalIa

7. Kakumu cBOOOTHBIMH HOCHUTEIISIMU 3aps10B 00YCIIOBJICH TOK B (hoTOpe3ucTope?

a) [Ipipkamu

0) DnexTpoHaMu

B) [IpoTonamu

r) Helitponamu

8. Yrpasisiemble BBIIPSIMUTENHN BBIIOJIHAIOTCS Ha 6asze. ..

a) JlnonoB

0) IloneBbIX TPaH3UCTOPOB

B) BUNOJSIpHBIX TPaH3UCTOPOB

r) Tupucropon

9. DNEeKTPOHHBIE YCTPOICTBA, MPeoOpa3yIoIIe NOCTOSHHOE HAPSKEHUE B IEPEMEHHOE HaNpsKEHHUE,
Ha3bIBAIOTCHA. . .

a) Bempsamurensimu

6) MuBepropamu

B) CTabmimtpoHamMu

r) ®unbrpamu

10. Kakne 0cOOEHHOCTH XapaKTEpHbI KaK JUId MajlblX UHTErpaibHbIx MUKpocxeM (MUC), Tak u quis
OonpmMx HHTErpabHBIX MUKpocxeM (BUC)?

a) MUHMATIOPHOCTb

0) CokpalieHrne BHyTPEHHUX COCTUHUTEIBHBIX JTUHUI

B) KommuiekcHas TexHonorus

r) Bce nepeuncnennsie

11. K xakoii cTeneHH HHTErpaluu OTHOCATCSA HHTErpaJIbHbIE MUKPOCXEMBI, cogepxatune 1500
JIOTUYECKHUX JIEMEHTOB?

a) K manoi

0) K cpenneit

B) K BrICOKOIA

r) K cBepxBbICOKOIT

12. ®dyuknuonaneHell 610k D9BM, npeaHa3sHaueHHBIN A1 XpaHEHHUs] OCHOBHOT'O MaccHBa MHPOpMaIuH,
Ha3bIBACTCH. ..

a) OnepaTHBHOE 3alIOMUHAIOILEE YCTPOUCTBO

0) yCTpPOMCTBO YIIpaBJICHUS

B) apu(pMeTUYECKOe YyCTPOICTBO

I') BHEIIHEE 3alIOMUHAIOIIEE YCTPONUCTBO

Kpurepum ouneHku:

3a KaXX/bli MPaBUIIbHBIN OTBET, HaUUCIsAeTcs 1 6a.

«5» - mpaBusnbHO BbIToNHEHO 91 — 100% 3ananuii (11-12 6amnos);
«4» - npaBuIIbHO BbINoJHEHO 71 — 90% 3anmannii (9-10 6amnos);
«3» - mpaBunbHO BbINONHEHO 51 — 70% 3amanuii (7-8 Gamos);
«2» - IPaBHIILHO BBITIOJIHEHO MeHee 51% 3amanuii (0-6 6amios).
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HNHCcTpyKIMOHHBIE KAPTHI
JJIS IPOBe/IeHusl JIa00paTOPHBIX padoT

JlabopaTopnas padora Nel
IIpoBepka cBOICTB JIEKTPHUECKOH LENH ¢ MOCIeT0BATEIbHBIM U MAPaJJIeJbHBIM
coeiMHEHHEM Pe3UCTOPOB

Lesn: nccinenoBath paboOTy AIIEKTPHUECKON ST IPU TOCIIE0BATEIIEHOM 1 TTapaJliIeIbHOM
COETMHEHUH PE3UCTOPOB.

IIpubops! u 06opynoBanue:

1. Habop MynbTHMETPOB B Ka4eCTBE aMIIepMeTpa U BOJIbTMETPA

2. Habop pesucropos (conpotusienuii): Ri = 100 Om, R> =220 Om, R3 =470 Om

3. Ucrounuk HanpsokeHusi: U =15 B

4. CoeMHUTEIIbHBIE TTPOBO/IA.

I. ITocaienoBaTesibHOE cOeJHHEHHME PE3UCTOPOB
1. O0mue cBexeHus
Ecnu pesucropsl win Jir0Oble Ipyrue HArpy3Kd COEAMHEHBI MOocienoBaTeabHO (puc.l), mo HuUM
MPOXOAUT OJWH U TOT K€ TOK. BenuuuHa TOKa ompenensercs NPUIOKEeHHbIM HampsbkeHueM U u
cymmapsbiM conpotuBiienneMm ZR: I=U/ 2R , rae
2R=R;+ Rz +Ra.

It R1 R2 R3

O I | | 1 [ |
1 | 1 I 1 |
—
UR1 UR2 UR3

] XU

o

Puc.1

Ha kaxnplii OTAENBHBIA PE3UCTOP NPU ATOM MPUXOAUTCS HEKOTOPOE YACTUYHOE HaIPSKEHUE.
CymMa YyacTUYHBIX HallpsDKEHUH paBHA MOJIHOMY IpuiiokeHHoMYy HanpspkeHuio: 'Ry + I'R; + I'R3 = U

2. IlpakTHyeckas yacThb
3ananue
W3mepsisi TOKM M HampspDKEHUs, yOeIuTech, 4YTO TOK OAMHAKOB B JIF0OOH TOYKE MOCIeA0BaTEIbHON
LENIH U YTO CyMMa YaCTUYHBIX HAIPSDKEHUM paBHA HANPSIKEHUIO, NPUIIOKEHHOMY KO BCEH LEIN.

IMopsiok BbINOJIHEHUS PA0OTHI
e (Colepure menb coriacHo cxeme (puc.2), MOOYEPeTHO BKIOYAS amIepMeTp (MYJIbTUMETP) MEXKIY
toukamu paspsiBa A — B, C— D, E — F u G — H, uamepbTe TOKU BAOJIb BCEU MOCIIEI0OBATEILHOMN 1IETIH.
e 3areMm M3MeEpbTE YACTHUHBIC HAMPSOKEHUs (MaJeHus HanpsokeHus) mexay Toukamu B -C, D -E, F
- G, a TakKe MOJIHOE HAmNpsDKEHHE Henu Mexay Toukamu B — G. Bce m3MmepeHHBbIE BETUUYMHBI
3aHecuTe B Ta01.1.

24



C D 200m E F

A B

) s Ol

| H G
O O O
Puc.2
Tabnuya 1
Tok, MA ITaxenust HanpsikeHusi, B IHosHoe Hanpsizkenue, B
Touku nenn Toukn nenu Touku nenn
A-B C-D E-F H-G B-C D-E F-G B-G
BoiBOA:

KoHnTpoibHbIii Bonpoc:
KaxoBbl maieHus1 HapsDKEHUS 110 OTHOLIEHUIO K COITPOTUBIIEHUSIM COOTBETCTBYIOLINX PE3UCTOPOB?

II. ITapamienbHoe coeqMHEHNE Pe3UCTOPOB
1. O0mue cBexeHus
Ecnu pesucropsl unu mro0Oble Opyrue Harpy3Kd COEIWHEHBI MapauieabHo (puc.3), Bce OHHU

Haxonatcs moJ oguHakoBeiM HanpspkeHHeM: U = Uri = Urz = Urs

b | ~

+ O

u R1 ¢ R2 ¢ R3 ¢

UR1 UR2 UR3

-0
Puc.3
B kaxnmoil BerBM uenu mnporekaeT cBod ToK. CyMMa BceX TOKOB BETBEM paBHa TOKY Ha

Hepa3BEeTBIECHHOM ydacTke dekrpudeckoit nenu: Xl =1 + 12 + I3,
BennunHa Toka BETBH 3aBUCHUT OT IPHJIOKEHHOTO HAIPSKEHUS M COITPOTUBIICHUS JTAHHOW BETBHU:

ILi=U/R;; ILb=U/Ry; I3=U/Rs.
Tok B Hep%BeTBHeHHOﬁ YacTH 0OC€IMW 3aBUCHT OT IIPHUIIOKCHHOI'O HAIIPSXKCHUA H 0611161“0

conporuBienus nenu: XI=U/R.
J1y1s BeIYMCIICHHS O0IIEro COMPOTHBIICHUS LIENH CIYKUT hopMya:
R=1/1/R:1 +1/R2+ 1/R3).

JInst nenu ¢ IByMs apajlielibHO COSTMHEHHBIMHU PE3HCTOPAMHU:
R =Ri R/ (R1+Ry).
2. IlpakTHyeckasi 4acTh

3aganue
I/I3Mep$1$[ HaprDKeHI/Iﬂ U TOKH, Y6€[[I/IT€CB, qT0 HanpsmceHHe, HpI/IKJIaI[I)IBaeMOG K Ka)K[[OMy

pPE3UCTOPY, OAUHAKOBO U UTO CYMMa TOKOB BETBEH paBHa TOKY Ha HepaSBeTBHéHHOM y49acCTKE LICIIN.

Ilopsinok BbINOJIHEHUS PadOTHI.

e Colepure 1ens coryiacHo cxeme (puc.4) u nojaaite NocTossHHOE HanpsbkeHue 15 B Ha ee

BXOJI.
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[ToouepenHo BKiItOUas MyJbTUMETP B pa3pbiBbl Mexxay Toukamu A - B, C-D, E-F,G-Hu L - K,
MU3MEPHTE TOKH B COOTBETCTBYIOIIUX BETBSX.

3areM n3MepbTe HanpspkeHus Ha pesuctopax Ri, Rz, u Rs(mexnay Toukamu D -K, F- K, H - K).
3aHecuTe U3MEPEHHbIC BETMUMHBI B Ta0J1.2.

. .

A B I 2 13
C E G
A D F H
U= 10B
R1 R2 R3
100 Om 220 Om 470 Om
Y
—O——=—0
T XL K
Puc. 4
Tabnuya 2
Hanpsiskenusi, B Toku BeTBeill, MA IToaHBIN TOK Henu, MA
Touku n3mMepeHus Touku nu3MepeHus Touku u3MepeHus
D - K (Ur1) F-KUr) | H-K(@Ur3) | C-D E-F G-H A-B L-K

BeiBOa:
KonTpoabHbIe BONIPOCHI:

1. KakoBO NOJIHOE CONPOTUBIICHUE LIENH € NApPAJUIEIbHBIM COCIMHEHNEM PE3UCTOPOB?
2. KaxkoBbl TOKM BETBEM 110 OTHOLLIEHUIO K CONPOTUBIICHUSM ITUX BETBEH?
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JlaGoparopHnasi pabora Ne2
HccnenoBanue nenu nepeMeHHOro TOKa € MOC/JAeA0BATEJIbHBIM COeJUHEHHEM Pe3HCTOPa U
KOH/IeHCcaTopa

Iesnb: uccienoBars paboTy IEKTPUUECKON LIENH NEPEMEHHOI0 (CHHYCOUJAIBHOTO) TOKA C
€MKOCTBIO.

IIpubops! u 060pynoBanue:

1. UcTOYHUK NEPEMEHHOTO TOKA OT 0JI0KAa FeHEpaTOPOB HANPSKEHUM

2. HaGop My/nbTUMETPOB B KaUueCTBE aMIIEpMETpa U BOJIbTMETpa

3. Kongencaropsr: Ci= 1Mk®, C2=0,22 mx®d, C3=0,47 MxD

4. HaGop coeAMHUTENIbHBIX IPOBOIOB.

1. O0mue cBexeHus
Korna x xoHzeHCATOPY NMPUIIOKEHO CHHYCOUAIBHOE HAINPSHKEHUE, OH TIEPUOJIMYECKH 3apsihKaeTcst
U paspsikaerca. BBuay mepeMeHHOro XapakTepa HampsHKeHUs NEpPUOAMYECKH MEHSIeTCS TaKxke
MIOJISIPHOCTH 3apsiia KOHJieHcaTopa. TOK B KOHACHCATOPE ic TOCTUTAeT CBOETO aMIUIMTYIHOTO 3HAYEHUS
KOKIBIA pa3, KOrJa HalpshKeHHEe Uc Ha HeM MpoXoauT 4epe3 Hynb (puc. 1). Takum obpazom, TOk ic
onepexaeT Hanpshkenue uc Ha 90°. da30BbIi CABHUI: Yy - Vi = -90°.
ue A

lc

Puc.1

PeakTnBHOE CONPOTHBIIEHUE KOHIEHCATOPA

Konnencarop B 1enmM CHHYCOMAAIBLHOTO TOKa OKA3bIBACT TOKOOTPAHWUYMBAKOIINNA JPQEKT,
KOTOpBI BBI3BAaH BCTPEYHBIM JICHCTBUEM HANpPsDKEHUS TMPH M3MEHEHUM 3Haka 3apsjga. ITOT
TOKOOTPAaHUYHUBAIOIINH 3(PPEKT MPUHATO BBIPAKATH KAK eMKOCHHOE PeaKmueHoe conpomuenenue Xc.
BennunHa €MKOCTHOTO CONpPOTHBIICHHS Xc 3aBUCHT OT BEIMYMHBI €MKOCTH KOHJICHCATOpPAa, U YacTOTHI
MIPHJIOKEHHOTO HAPSHKEHUS IEPEMEHHOTO ToKa. B cilydae cHHYCOMIAIbHOTO HANPSDKEHUST UMeeM: X¢ =
1/(oC) =1/2nfC), rae: Xc - peakTHBHOE EMKOCTHOE conpoTuBiieHne, C - EeMKOCTh KOHJIEHCATOPA, ® =
27tf - yriioBast 4acToTa CHHYCOMJIAIBHOTO HANPSDKCHUS (TOKA).

Kor1a n3BecTHBI IEHCTBYOIIME 3HAYCHUS TOKA B KOHJCHCATOPE U TIAICHUS HANIPSDKCHUS HA HEM OT
3TOr0 TOKA, PEaKTUBHOE €MKOCTHOE COIIPOTUBIICHHE MOKHO BBIMUCIUTH 110 3aK0HY OMa: Xc = Ucm/
Icm , Xc = Uc/Ic.

EMKOCTHOMY COTIPOTHBIICHHIO YaCTO MIPUCBAMBAIOT 3HAK «-» B OTJIIMYNE OT HHAYKTHUBHOTO
COIIPOTHBIICHUS, KOTOPOMY HIPUITUCHIBAIOT 3HAK «1).

2. lIpakTHyeckas 4acTh
3aganue
[Toctpoiite rpaduk 3aBUCUMOCTA EMKOCTHOTO COMPOTUBIICHUS OT YaCTOTHI IIepeMeHHOro Toka. J{is
ATOTO OMpENEeIUTEe COOTBETCTBYIOUINE peaKTUBHbBIE compoTuBieHus mo ¢opmynam: Xc =1/ 2nfC) u
Xc=Uc/Ic.
Ilopsinok BbINOJIHEHHUS PA0OThI
e  (Cobepure 1ermnsb 1o cxeme (puc. 2).
e CormnacHo cxeme (puc.2), ycTaHOBUTE CUHYconaanbHoe Hanpsbkenue U = 5B u
f= 1xI'11 Ha BBIXO/EC PETYIMPYEMOTO UCTOYHHKA, 3aTEM IMPUCOCTUHUTE UCTOYHUK K BXOTHBIM
3aKMMaM IeMH.
e lI3mepbTe ACMCTBYIONINE 3HAUCHUS HAMIPSDKEHUS U CHIIBI TOKA IIPU YKA3aHHBIX YacTOTax
nepemennoro toka (1 kI'm, 0,8 xI', 0,6xI'1, 0,4 xI'1x).
e [loBropute onbIT ¢ KOHAEHCcaTopaMu eMKOCTbI0 C2=0,47 MKD u C3=0,22 MxD.

27



BerarcnuTe peakTHBHBIC €eMKOCTHBIE COMPOTHBIICHHUS 10 popMyriam:
Xc = 12nfC), Xc=Uc/Ic. CpaBHute pe3ysbTaThl.

1 C
T 1 Mkd @

Puc. 2
e  PesynpTaThl U3MEPEHUM U BHIUMCICHHUM 3aHECUTE B TAOJIHUILY.
f, kI'n 1 0,8 0,6 0,4
U,B 1,0 Mx®D
U,B 0,47 Mmx®
U,B 0,22 Mmx®
LA 1,0 Mx®
LA 0,47 Mx®
LA 0,22 Mmx®D
Xc= 1,0 Mmx®
U/1, Om 0,47 Mx®
0,22 Mx®
Xc= 1,0 Mmx®
1/(@C), Om 0,47 Mmx®
0,22 Mmx®

[lepenecure Benmnunnbl Xc Ha Tpaduk (puc.3.) st mocrpoeHus kpuboit Xc = f(f).

kOMm

1,8

1,6

1,4

1,2

1,0

0,8

0,6

0,4

0,2

0 0,2 04 0,6 0,8
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Puc.3

BeiBOA:

KonTpoabHbIE BONIPOCHI:

1. Kak u3MeHHUTCI €MKOCTHOE COIIPOTUBJICHUEC HW CHJIa TOKa IIpHU YBCIWYCHUU YACTOTHL
MEPEeMEHHOT0 TOKa B 2 pa3a, €CJIi OCTaJIbHbIEC TapaMeTPhbl HE MEHSIOTCS?

2. Kak u3MeHHUTCS €MKOCTHOE COIIPOTUBJICHHUEC W CHJIa TOKA IMPU YMCHBIICHUHU JSJICKTPOCMKOCTHU
KOHJIEHCcaTopa B 3 pa3a, eclid ocTajlbHbIe TapaMeTpbl HE MEHSIFOTCS?

JlabGopaTopHas padora Ne3
HccienoBanue nenu nepeMeHHOr0 TOKa ¢ MapaJlieIbHbIM COeTHHEHHEM KATYIIKH
HHIYKTHBHOCTH M KOH/JIEHCAaTOpa

Heab: uccnenoBars padbOTy NEKTPUUYECKOM LIETIH IPU PE3OHAHCE TOKOB.
IIpubops! u 060pynoBaHue:

1. UcTOYHUK NEPEMEHHOTO TOKA OT 0JI0KAa FeHEpaTOPOB HANPSKEHUM

2. HaGop My/nbTUMETPOB B Kau€CTBE aMIIEPMETPOB U BOJIbTMETPA

3. Karymka nngyktuBHoctu: w= 300 BUTKOB

4. Konnencarop: C= 1Mx®

5. Habop coennHUTENbHBIX TPOBOJIOB.

1. O01mue cBeaeHus
B nmapannensHoM pe3oHaHCHOM KOHTYpe (puc.l,a) akTHBHAS IPOBOJUMOCTD HE 3aBUCUT OT YaCTOTHI,
a UHJIyKTUBHAs, EMKOCTHAs M PEAKTUBHASI TPOBOJMMOCTH U3MEHSIOTCS B COOTBETCTBUM CO CIICTYIOITUMU
BelpaxxenusiMu:  Br=1/owL; Bc=wC; B=BL-Bc.

| e

Puc.1
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[TonmHas IPOBOAMMOCTB, KakK CIIEAYyeT U3 TPEyTroibHUKA MpoBoauMocTei (pucl,0): Y=\/(G2+B2).

Bun aTHX 3aBUCHMOCTEH OT YaCTOTHI IPEACTABIIEH Ha pUC.2a.

IIpu pesonarcHoii yactote wo=1/\(LC): Bi=Bc=V(C/L)=1/p

OTa NpOBOJUMOCTb HA3BIBACTCS XAPAKMEPUCMUYECKOT NPOGOOUMOCHbIO PE3OHAHCHOIO KOHTYpA.
Bemnunna Q= pG Ha3bpIBaeTCs 000pOmMHOCMbIO KOHmMYpA.

[Ipy wu3MeHeHHMHM 4YacTOThl M HEU3MEHHOM MPWIOKCHHOM HANPSDKCHUH TOKU HW3MEHSIOTCS

nponopuuoHanbHO cooTBeTcTBYoIUM IpoBoauMocTsaM: I=UY; IL=UBL; Ic=UBc; ILc=UB.

A
Y(o), (o)

90° |

ve

-90°

[Ipu pe3oHaHCHON YacTOTE M=o TOK [, MOTPEOIIIEMBIi OT HCTOYHHKA, UMEET MUHIUMYM U paBEeH
TOKY B aKTUBHOM COTIPOTHUBJICHUU IR, @ TOK HA PEAKTUBHOM y4yacTke 1ienu [ c paBeH Hymto (CM. puc.2,a).
PeasibHbIC KPHBBIE MOTYT HECKOJIBKO OTJIMYATHCS OT PACCMOTPEHHBIX UJICATIbHBIX, TAK KaK 37€Ch HE
VYUTHIBAIOCH AKTUBHOE CONIPOTUBIICHUE KATYIIIKH.

VYron casura ¢a3 (puc.2,0) U3MEHsIeTCS B COOTBETCTBUU C BeIpakeHueM: @=arctg|[(1o/L-oC)/G].

Ha pwc.206 mocTpoeHBI TakkKe 3aBHCHUMOCTH OT YacTOTHl TOJNHOTO 7 W PEaKTUBHOrO X
compoTuBieHUiA. B o6mem ciyuae: Z=1/Y=1/N(G*+B?); X=B (G*+B2).

[Ipu pe3oHaHCEe MOJHOE COMPOTHBICHHEC NPUHUMAET MAaKCUMAJIbHOE 3HAYCHHE, a PCAKTUBHOC
oOpariaercsi B HOJb.

2. lIpakTHyeckas 4acTh
3ananue
CHUMUTE YaCTOTHBIE XapaKTEPUCTUKH MMAPATIIETBHOIO PE30HAHCHOIO KOHTYpA.
IMopsiiok BbINOJIHEHUS PA0OTHI
e (ColOepure uenp corizacHo cxeme (puc.3), BKIIOYMB B HeE H3MEpUTEIbHbIE MPHOOPHI B
COOTBETCTBYIOIIUE THE3A.

e [lopaiiTe Ha cxeMy CHHYCOUAAJIbHOE HANpPSHKEHUE OT FeHepaTopa HalpsKEHUH crenuaabHOu popMbl
U=5B, f=(0,2-2) k'

@

(2) ¢
~U=5B <V> IC L |
f=0,2...1 Ky (300 )|

C BUTKOB) ) !
1 Mk®
o - ¢
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Puc.3

W3mensist yactoty ot 0,2 no 1kI'1, 3anumuTe B Ta0nuily moka3zaHusi mpuOOPOB.

Paccuuraiite mo moxkasaHusIM MYJIBTUMETPOB MHAYKTHBHOC COIIPOTHUBJIICHUC KATYIIKH,
COIMPOTUBJICHHUEC KOHACHCATOPA; ITOJHOC COIIPOTUBIICHHUEC LCIIN:

XL=U/IL; XC=U/IC; Z = U/l
HOCTpOﬁTe Fpa(bI/IKI/I YaCTOTHBIX XapaKTCPUCTHUK (HCHOHBSyﬁTe PUCYHKH 4n 5).

C€MKOCTHOC

f,I'n

I, MA

Ic, MA

IL, MA

U, B

XL, Om

Xc, OM

Z, Om

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1
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Om '
2000

1500

1000

500

04 0,5

0,6

0,7

-500

-1000

-1500

-2000

-2500

Puc. 4

MA |
LI

35

30

25

20

15

10

0,1

BeiBOA:

KOHTpOJIbeIe BOIIPOCHI:
1. Hazoswure yCJlI0oBUA PE30HAHCA TOKOB.

02 03 04 05 06 0,7 08 09 «ly

2. HazoBute ycioBusl pe30HaHCA HAMIPSIKECHUH.
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JlaGoparopHasi padora Ne4
HccaenoBanue Tpex¢asHoii Henu Npu coeIMHEeHNH MPUEMHUKOB YHEPTUH «3Be3/10i1»

Lesn: nccinenoBaHue pactpeieNeHns TOKOB H HANPSHKEHUH B TpeX(ha3HbIX IETsX MPH COSTUHEHUN
IIPUEMHUKOB SHEPIHHU «3BE310M».

IIpudopsl u od6opyroBanme.

1. Uctounuk 3-x{a3HOro Toka oT reHepaTopa HaupsKeHUn

2. HaGop MyJIbTUMETPOB B Ka4eCTBE BOJBTMETPOB U aMIIEPMETPOB

3. Pesuctopsl Ri=1kOwm - 3mT., R>=470 Om, R3=330 Om

4. HaGop coeqMHUTENbHBIX POBOJIOB.

1. O0mue cBeneHus

Ecnu Harpys3ku (IpUeMHHMKH) COelMHEHbI B Tpex(as3Hylo Lelb 10 cxeMe «3Be3fa» (puc.l), To K
COIPOTHBIICHUSIM Harpy3Ku NpUJIOkKeHbl (a3Hble HanpskeHus. JIMHelHble TOKM paBHBI (a3HBIM U
U,

onpeaensrores 1o 3akony Oma: |, = —=; lg=—35 l.=—,
Ra Re

a TOK B HEUTPAJIX PaBEH BEKTOPHOM cCyMMe 3TuX TOKOB: In = Ia + I+ Ic.

| A

[Ipu cummerpuunbix HanpsokeHUsX Ua, Up, Uc 1 0IMHAKOBBIX CONPOTUBIICHUAX
Ra= Rg = Rc = R 1oKku I4, I, Ic Takke cummeTpuunbl U ux BekTopHas cymMa (In) paBHa nymo. Toraa
In=Ileo =Uas/R; INn=0.

Ecnu xe conpoTtusienus (a3 Harpy3ku HEOAUHAKOBBI, TO UEPE3 HYJIEBOM MPOBOJ MPOTEKAET
HeKOTOPbIH TOK In # 0. DTO mosicHsIeTCsl Ha BEKTOPHBIX JuarpamMmmax (puc.2).

a) CUMMETpPUYHasi Harpyska 0) HeCUMMETpPUYHas Harpyska
A
Sso IB
Ia \\A |
> A
Ua il
//’// |c
Ue —© lc I
Us ls
In
c B IN=0

Puc.?

MouHOCTh TpEXhazHON HArpy3KH CKIIAIBIBACTCS M3 MOIIHOCTEH (a3:

2P =Pa+ P +Pc.
Korna narpyska cummeTpuyHas 1 yucTto pesuctuBHasi, umeeM 2P =3 Po = 3Uo - lo.
[Ipu cmemanHOM (aKTUBHO-MHAYKTUBHOM HJIM aKTUBHO-€MKOCTHOM) Harpy3Ke:
AxtuBHasg MoiHOCTh: XP =3 ‘U ‘lo- cosp = 3. Uxn-In- COoSQ.
PeaxtuBnas momHocTh: 2Q =3 -Ue lo - sing = V3 -Ux- Ln- sinQ.
IMomuast momuocts: XS =3 -Usplo=V3 -Ux- L.
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2. [IpakTHYecKas 4acTh.
3amanue
Juis tpexda3HOW Ienmu ¢ COCIMHEHUEM «3Be3[a» IPH CHMMETPUYHOH M HECHUMMETPHYHOM
Harpy3kax HM3MepbTe C IMOMOIIBI0 MYJIbTHMETpa JAeWcTByromue 3HaueHus TokoB Iy m In, a Takke
nanpsokenuit Un 1 Ue, BeruncnuTe MOIHOCTH Po 1 2Po, MpocTpoiiTe BEKTOPHBIE TUATPAMMBI.
IMopsinoK BHINOJIHEHHUS PAdOThI
o CobepwurTe 1emb ¢ CHMMeTquXOﬁ Harpy3koil (Ra=Rg=Rc =1 kOm) cornacuo cxeme (puc.3).

G B UAB+ * UCA
3~ C Ugc+ | .
l ls R
N
Re R R, D
Uc|Ug| Ua
YyvYy . .
Puc.3
o N3mepbTe nelCTBYMOIMME 3HAYCHHUS HANPSHKEHUH W TOKOB corjiacHO Tabn.l ¥ BeUMCIHTE
MOII[HOCTH.
o [ToBTOpUTE M3MEpPEHUS M BBIYUCIICHUS JJI1 HECUMMETPUYHON HArpy3KU
(Ra = 1kOm, Rg =470 Om, Rc =330 Om).
o [TocTpoiiTe BEKTOpHbBIE AUArPaMMBbl HAMIPSKEHUH U TOKOB.
Tabnuya 1
CxeMa «3Be31a» Harpyska cummMerpuunas Harpyska HecummeTpuuHas
Jlunelinsie U pa3HBIC TOKH, Ia
TOK HeWTpanu, A Is
Ic
In
JInneliHbie HanpsiKeHus, B Uas
Usc
Uca
®da3Hble HanpsukeHus, B Ua
Us
Uc
®da3uHbpIe MOIIHOCTH, BT Pa
Pg
Pc
OO0mas MOIIHOCT, BT P
BeiBOA:

KonTpoabHbIe BONPOCHI:

1. KakoBo (a3Hoe HampspKeHHe MPHU COSAMHEHUH MPUEMHUKOB 3JICKTPOIHEPTHH IO CXEMe
«3Be3/1a», €CJu JIuHEelHoe HanpsikeHue 220 B?

2. KakoB JIMHEWHBII TOK IPU COEIMHEHNN TIPUEMHHUKOB AIEKTPOIHEPTUHU 10 CXEME
«TPEYroJIBbHUKY, €U (a3HbIil TOK 5 A?

34




JlabopaTopHasi padora Ne5
HN3mepeHne MOIHOCTH M CONPOTUBJIEHUS MPAMBIMU U KOCBEHHBIMH METOaMHU

Henb: U3yunTh METOABI U3MEPEHHUS FNEKTPUUECKON MOIIIHOCTH U COIPOTHUBIICHUS.
IIpubops! u 060pynoBanue:

1. bok MyIbTUMETPOB B KaU€CTBE aMIIEPMETPa, BOJILTMETPA U OMMETPa

2. Habop pe3ucropoB

3. Bartmerp

4. Uctounuk Hanpsokenus: U =15 B

5. Habop coenMHUTENbHBIX TPOBOJIOB

I/I3Mepe}me MOINHOCTH IIPAMBIM 1 KOCBEHHBIM METOA0M

1. O0mue cBegeHu

DNEKTPUUECKYI0 MOIIHOCTh MOXXHO H3MEPUTh KOCBEHHO — 4Yepe3 TOK W HanpshKeHUE WId
HEMOCPEACTBEHHO — C TIOMOIIHIO BATTMETPA.

W3 BeIpakeHUsI 1711 MOIIIHOCTH Ha MOCTOSIHHOM Toke P = IU BUIIHO, YTO €€ MOXXHO H3MEPHUTH C
MOMOIIbI0 aMIepMeTpPa M BOJbTMETPAa KOCBEHHBIM MeToAoM (puc.l). OmHako B 3TOM ciydae
HEOOXOJUMO MPOU3BOJIUTH OJHOBPEMEHHBIN OTCUET IO JIBYM NMPHOOpaM M BBIYMCICHHS, YCIOXKHSIFOIINE
WU3MEpPEHUS ¥ CHIDKAIOIIUE €T0 TOYHOCTD.

o .
'x’_”lf}

O+

| () -

Puc. 1. H3MepeHue MOUWIHOCMU KOCBEHHbIM Memooom

Jis u3MepeHuss MOIIHOCTH B LEMSAX IOCTOSHHOTO TOKa MPUMEHSIOT NpUOOpHI, Ha3bIBa€MbIe
BaTTMETPAMHU, JJISI  KOTOPBIX  HMCHOJB3YIOT  JJIEKTPOAMHAMHYECKHE U (QeppoanHaAMHYECKUE
MU3MEPUTENIbHBIE MEXaHU3MBI.

[Ipu wm3MepeHNH MOUIHOCTH, TMOTPEOJIIEMON HArpy3KOi, BO3MOXHBI J[BE CXEMbI BKIIOUYCHHS
BaTTMETPa, OTIUYAIOIINECS BKIIFOUEHUEM €T MapalljiesibHON 1enu (puc. 2).

)

& o - 1

Puc. 2. Cxembl 6xntouenus napaiieibHol 0OMOmMKU sammmempa (npamou memoo)

Y BaTTMeTpa MMEIOTCS [IB€ Mapbl 3aKHMOB (IIOCIEAOBATEIbHONW M MapalljieNIbHOM 1eneii), U B
3aBHCHMOCTH OT WX BKJIIOYCHHS B IICTIh HANPABJICHUE OTKJIOHEHUS YKa3aTellsi MOXET OBbITh Pa3IMYHBIM.
Jlsisi IpaBHIILHOTO BKJIFOUEHUS] BaTTMETPa OJUH U3 KaXKJOW Mapbl 3aKUMOB 0003HAYACTCS 3HAKOM «*»
(3Be3110YKa) U HA3BIBACTCS «TCHEPATOPHBIM 3KUMOMY.

2. lIpakTHyeckas 4acTh

3ananue
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I/ISMepLTe MOIIHOCTD IIPAMBIM U KOCBECHHBIM METOAOM.

IHopsaok BbINOJIHEHUs Pa0OTHI
CobepuTe 1enb coraacHo cxeme (puc.l), u3MepbTe HaNPsKEHUE U TOK B PE3UCTOPax.
Brruncnute momHocts no popmyne: P=IU
CobepuTe 1enb coriaacHo cxeme (puc.2), U3MepbTe€ MOIIHOCTb.
Buecure B Tabi.1 n3MepeHHbIe BEIMYUHBI HAPSHXKEHUS, TOKOB U 3HAYSHHsI MOIIIHOCTH, U3MEPEHHbIE
MPSAMBIM U KOCBEHHBIM METOIOM.

Tabnuya 1
KocBennblii MeTox IMpsaimoii MmeTo
UB LA P=1U, Bm P, Bm
R=3300m
R=6800m
R=10000m

I/I3Mepe1me CONMPOTUBJICHUSA NPSAMBIM U KOCBCHHBIM METOA0OM

1. OOmue cBeneHus

CylecTBYIOT pa3JIMYHbIE METOJbl U3MEPEHHsI SJEKTPUUECKUX CONpOTHBIEHUH. B nanHoi pabote
IIpeIaraeTcsi IpOM3BECTU U3MEPEHUS SJIEKTPUUECKUX CONIPOTUBICHUM pa3IMuHbIMU CIIOCO0AMU:

1) ommeTpoM (TIpsIMOIt METOT)

2) Ha IOCTOSIHHOM TOKE — METOZIOM aMIIepMETpa U BOJIbTMETPA (KOCBEHHBII METO).

N3mepeHue 37eKTpUIECKUX COIIPOTUBICHU OMMeTpoM. [[i1s IpsAMOro U3MepeHUs CONPOTUBIICHUS
MPUMEHSIOT OMMETpPhl — MAarHHUTOYJIEKTPHUYECKHE NPUOOPHI, IIKaJIbl KOTOPBIX IPOrPaJyHpPOBAHBI B
eMHUIaX CONpoTHBIEHUs. OMMETp COCTOUT M3 HCTOYHMKA IMUTAHUSA MOCTOSIHHOrO ToKa (OaTapew),
PETyIUpOBOYHOTO pe3ucTOopa W MuwLIHaMiepmerpa. [Ipubop paboraer mo NMpUHIMIY HU3MEPEHUS TOKa
npu nocrossHHOH DJIC. Ilepen u3MepeHHEM 3aKUMbl 3aMBIKAIOTCS HAKOPOTKO, U PETYIUPOBOYHBIM
PE3UCTOPOM BBICTABIISIETCS HOJIb Ha MIKase MproOopa. 3aTeM MOIKII0YaeTCS N3MEPSIEMOE COIPOTHUBIICHHE
U cCHUMaeTcs oTcyeT. OMMETpBl UMEIOT OOJIBIIYIO TOTPEIHOCTD (KJIacC TOYHOCTH 2,5) U HEpaBHOMEPHYIO
(oOpatHy0) HIKAITy.

MeTtox ammepMeTrpa M BOJbTMETPAa OCHOBaH Ha INpHUMEHEHMM 3akoHa OMa K y4yacTKy LelH.
W3mepuB TOK, MPOXOASIIUN Yepe3 CONPOTUBIICHUE, U HANIPSHKEHUE HA HEM, MOKHO ONPEEIUTh 3HaUEHHE
COIIPOTHBIIEHU. V3MepeHre CONpOTUBIECHHSI MOXKHO ITPOU3BOAUTS 110 IBYM CXEeMaM, H300paKeHHbIM Ha
puc. 3.

Puc. 3. H3MepeHue conpomuejleHusl KOC6EHHbIM Memooom

[Tpu u3MepeHun CONMPOTUBIICHUS MO MEPBOM CXEMe BOJIBTMETP MOKAXKET MajieHHe HaIPsSHKeHHUS Ha
M3MEPSIEMOM CONPOTUBIICHUH R, a aMmepMeTp — CYMMY TOKOB, MPOXOISIIMX Yepe3 H3MEpPSIeMoe
CONPOTHUBJICHUE U BOJIbTMETP, T.€. [ =1 g+ I p.

Hckomoe conportunenue paBao: R =U/I=U/ A r+1p) =U/ A r+U/Rp), tHE U —
HampsDKeHUE Ha BOJNBTMETpeE; / — MOKa3aHUE aMIiepMmeTpa; Rp — CONMpOTUBIEHHE BoibTMeTpa. [lepByro
CXEMY CJIEIyEeT MPUMEHSTh, KOT/Ia U3MEPSAEMOE CONMPOTUBICHUE MAJIO 110 CPABHEHUIO C CONPOTUBICHUEM
BOJIbTMETpA.
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[Tpu u3MepeHHH COMPOTHBRIICHHUS 10 BTOPOM CXeMe aMIIepMETp MOKa3bIBacT MMPaBUIbHOE 3HAYCHUE
MPOXOJIAIICTO IO COMPOTHBICHUIO TOKAa, @ BOJBTMETP IOKAa3bIBACT CYMMY ITaJICHUN HANpsDKCHUN Ha
u3MepsieMoM conpotusicaun Ur 1 nazenne Hanpsbkenue Uy Ha amnepmetpe, T.e. U= Ur+ Ua.

[ToaToMy M3MepeHHOE 3HAUCHUE COMTPOTUBIICHHS OyIET PaBHO:

R=Ur/I=(U-Uyq) /I=U/I- R4, rne U — nnokazaHus BOJbTMETpPA; / — IOKa3aHU amriepmeTpa; Ry —
COIPOTHBIICHUE aMITEPMETPA.

TakuM 00pa3oM, BTOPOH CXeMOM IIeJeco00pa3HO IOJIB30BAThCS TOIJIA, KOIJa H3MEpSIeMoe
COIPOTHBIICHUE MHOTO OOJIBIIIC COMPOTHBIICHUS aMIIepMETpa.

Ecnu Hen3BeCTHBI CONPOTUBIICHUS aMIIEpMETpa U BOJIbTMETPA MM HE TpeOyeTcs: 0c000i TOYHOCTH
B W3MEPEHUU COMPOTUBJICHHUH, TO COMPOTHBIICHUS MOXKHO ITOJCYMTATh 1O NPHOIMKEHHOW (opmyrie
HE3aBHUCHMO OT TOT0, KakK BKIt0YeHBI Mpubopbl: R = U/ I, rne U — noka3zaHue BoJbTMETpa; [ — MOKa3aHus
amIepMeTpa.

2. IlpakTHyeckasi 4acTh
3ananue
H3meppTe COMPOTUBICHHE MPSMBIM U KOCBEHHBIM METOJIOM.

IHopsaok BbINOJIHEHUS PA0OTHI
CobepuTe 11enb corjaacHo nepBoit cxeme (puc.3 a), U3MepbTe HAPSHKEHUE U TOK B PE3UCTOPaXx.
CobepuTe 11e1b COTIacHO BTOPOii cxeme (puc.3 0), u3MepbTe HAMPSHKEHUE U TOK B PE3UCTOPaX
Brruncnute conportusienue mno gopmyne: R=U/1
N3mepbTe CONPOTUBIECHUE PE3UCTOPOB C IOMOIIBIO OMMETPA.
Buecute B Tabi.2 u3MepeHHbIE BEIMYMHBI HAIPSKEHUS, TOKOB W 3HAYEHHUS COMPOTHUBIICHHUS,
MU3MEPEHHBIE MPSMBIM U KOCBEHHBIM METO/I0M.

Tabnuya 2
KocBeHnnblii MeTo] IIpsimoit
ITepBas cxema Brtopas cxema MeToA
UB I, A R=U/I, U B I A R=U/I, R, Om
Om Om

R =330 Om
R =680 Om
R=10000m
BeiBoa:

KoHnTpoibHbIii Bonpoc:
M3MepeHre MOIHOCTH HArpy3KH B LIENH IIOCTOSIHHOIO TOKA BBIIIOJIHEHO KOCBEHHBIM METOIOM IpU

[IOMOIM amrepMmeTrpa M BoibTMeTpa. Ilpum 3TOoM ObUIM MCHONB30BaHbL: ammnepmeTp Tuma M342,
UMEIOLUI IIpeen u3MepeHns (HoMUHaIbHbIN TOK) 20 A u kjacc ToyHocTd 2,5; BoabTMeTp Thna M717
C MpeAesioM u3MepeHus (HoMuHanbHbIM HampsbkeHuem) 150 B u kimaccom tounoctu 1,5. Ilokazanus
ammniepmeTtpa - 8 A; BosibTmetpa — 100 B.

Onpenenure:

1) MOIIIHOCTB MOTPEOUTEIIS;

2) HauOOJIBIYIO BOZMOKHYIO OTHOCUTEJIBHYIO IIOIPEIIHOCTh IPYU U3MEPEHUH TOKa,

3) HauOOJIBIIYIO BO3MOKHYIO OTHOCUTEJIBHYIO IIOIPEIIHOCTb IIPU U3MEPEHUH HAIPSKEHUS;

4) HanOOJIBIIYIO BO3MOXKHYIO OTHOCUTEIIbHYIO IOIPEIIHOCTD IPU U3MEPEHUH MOIIIHOCTH;

5) HauOoJIBIIYI0 A0COMIOTHYIO MOTPEIIHOCTh U3MEPEHHS MOIIIHOCTH.
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JlaGoparopHasi padora Ne6

Onpelle.ﬂelme mapaMeTpoB U XapaKTCPUCTHUK MOJYIIPOBOIHUKOBOI'0 1H0JAa

Ieab: B X0/1€ MPOBEAECHHBIX IKCIIEPUMEHTOB U3YUUTh Pa0OTY MOJYIIPOBOJHUKOBOTO IM0/1A U

noctpouth B.A.X.

IIpudops! u 06opynoBanue:
1. Habop mynbTuMeTpoB
2. HaGop pe3uctopon

3. [lonynpoBOTHUKOBBII THOJ

4. ICTOYHUK ITATAHUS.

1. O01mue cBeaeHus

JIBYX3JIEKTPOIHBII NOJYIIPOBOJHUKOBBIN 3JIEMEHT - AUOJ COACPKUT N - U P -IPOBOAAILUI CIOU
(puc. 1). B n-mpoBozsimem ciioe B KayecTBe CBOOOJIHBIX HOCHUTEINICH 3apsijia MpeodIaialoT 3JAeKTPOHBI, a
B P-IIPOBOZAAIIEM cio€ - AbIPpKHM. CyHIeCTBYIOIIMH MEXIy 3THMHU CIOSMU P-R IEPEXO] HMEET
BHYTPCHHUH TOTEHIMAIBHBIN Oapbep, MPEMATCTBYIONIMIA COCTUHEHUIO CBOOOIHBIX HOCHTEJCH 3apsja.
Takum 06pazom, 1o OJOKUPOBAH.

P11 Mepeoa

N

wanaol o ool iEucIme:

a404 —H—

Puc. 1

3aganue

EATRA

[Ipu npsiMOM IPUIIOKEHUHU HANPSKEHUH («+» K CIIoro p,
«—» K CIJIOIO0 N) MOTEHIHUAJIBHBIN 0apbep YMEHBIIACTCS, U U0/
HAuMHAeT MPOBOAUTH TOK (AuoA OTKphIT). [Ipu oOGpaTtHOM
HalpsDKEHWU NOTEHUUANbHBIA Oappep yBenuuumBaercs (AuoA
3amepr). B oOpaTHOM HampaBieHHUHM TPOTEKAET TOJIBKO
HEOOJNBIION TOK yTE€YKH, OOYCIIOBJICHHBIH HEOCHOBHBIMHU
HOCHUTEJISIMU.

2. IlpakTu4yeckasi 4acTh

CHATDH BOJIBTAMIIEPHYIO XapaKTEPUCTUKY MOTYIPOBOAHUKOBOIO A0 B IPSIMOM M 00OpaTHOM

HaIIpaBJICHUAX.

HOpﬂ)IOK BbIIIOJTHCHUSA paﬁoTbI

e K aunony (puc.2a) mpu mOpsAMON MOJIAPHOCTU MPHIOKUTE HampspkeHue nocrossHHoro toka Unp,
BEJIMYMHBI KOTOPOrO yKa3zaHbl B Ta0id.l, U3MephTE C MOMOIIBI0O MYIBTUMETPA COOTBETCTBYIOILIUE
Toku Ipp ¥ WX 3HAUeHHs 3aHecuTe B TaOnmiy. Mcrmomp3ylTe TpH 3TOM CXEMy H3MEPEHHS C
MOTPEUIHOCTBIO MO TOKY.

680 Om g Inp a losp
+0 - o—(A»0— 00—
U = 015 B UI‘Ip <v> K7 <v> U06p ZS
1 kOm
B
B
_O O — O C\
a) MpAman NoNAPHOCTb 6) O6paTtHas NoAAPHOCTb
Puc.?
Tabnuya 1
Une, B 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

Inp, MA
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H3menure MMOJIAPHOCTDb AMOJA, IICPCKITOYNUTC BOJIBTMETP AJIA I/ISMGPGHI/Iﬁ C NOIrp€IIHOCTBIO IO

HaIIPAKCHUIO KaK ITOKa3aHO Ha PUC. 20u IMOBTOPHUTC SKCIICPUMCHT IIPU BCIINYHHAX O6paTHBIX

HaNpsOHKCHUH, YKa3aHHBIX B TA0. 2.

Tabauya 2

Uosr, B 0

2,5

7,5

10

12,5

15

Io];P, MKA

e [lepeHecure M3MEpEHHbIE TaHHBIE U3 TAOJUIL

XapaKTCPUCTUKY AUOJA.

A

Ha Tpaduk (puc.3) U MOCTPOHTE BOJIBT-aMIIEPHYIO

np

25

20

15

10

ofp

0.1

0.2

0,3

04

ofp

M HA

BeiBOA:

KonTpoabHbIe BONIPOCHI:
1. Kakue npumecH UCIONB3YIOT B MOJIYIPOBOJIHUKAX ?

2. Kakue ObIBaroT AUOABI IO KOHCTPYKTUBHOMY HCITOJIHEHMIO?

Puc.3

3. KaKYIO POJIb B DJICKTPOHHBIX CXEMaX BBIMIOJIHAIOT TYHHCIIbHBIC JUO/bI, CTa6I/IJII/ITpOHBI,

BapUKanbl?
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JlabopaTopHasi padora Ne7
HccnenoBanue padboTsl TpaH3UCTOPA

Heasb: uccnenoarsh padoTy OUIOISAPHOIO TPAH3UCTOPA U €TI0 XapaKTEPUCTUKH.
IIpubops! u 060pynoBanue:

1. UcTouHMK NUTAaHUS TIOCTOSTHHOTO TOKA OT OJI0OKa TeHEPaTOPOB HAIIPSKEHHUH
2. brok MyJIbTUMETPOB U3 2-X aMIIEPMETPOB U 2-X BOJILTMETPOB

3. bunosspHbIi TpaH3UCTOP

4. Habop pe3ucropos: 1 kOm; 100 kOm; 47 kOm

5. Konnekrop

6. Habop coennHUTENBHBIX TPOBOJIOB

1. O0mue cBexeHus

CBolicTBa TPaH3UCTOPOB ONMUCHIBAIOTCS CIEIYIOIIUMHU YETHIPbMS CEMENCTBAMU XapaKTEPUCTHK.

BxoaHasi XapaKTepHCTHKA IIOKa3bIBa€T 3aBHCUMOCTh TOKa 0a3bl Ip OT HampspKeHUs B IIeNH
6aza/amurtep Ups (mpu Uks = const).

BbIxoaHasi XapaKTePUCTHKA ITOKA3bIBACT 3aBHCUMOCTh TOKA KoJuIeKTopa Ik OT HanpspkeHus 1enu
kosekTop / amutTep Uks MpH pa3nnyHbIX GUKCHPOBAHHBIX 3HAYEHUSAX TOKA Oa3bl.

XapakTepucTHKA YINpaBJeHUs MPEICTABISET COOOW 3aBHCHMOCTh TOKa KoyuiekTopa Ik oT Toka
6a3wI I (mpu Uks = const).

XapakTepucTHKAa O0PaTHOM CBSI3M €CTh 3aBUCHMOCTH HampspkeHus menu 6a3a & smutrep Uss,
COOTBCTCTBYIOIICTO pPAa3JIMUHBIM HCU3MCHHBLIM 3HAYCHUAM TOKa 62131)1, OT HAaIPsKCHUA LCIU
kosekTop/aMuTTep Uks IpU pa3iuuHbIX (PUKCUPOBAHHBIX 3HAUCHHSIX TOKA.

2. [IpakTHyeckas 4acThb

3amanue

CHSTB 9KCIIEPUMEHTAIFHO U MIOCTPOUTH IPa(UKH YETHIPEX CEMEUCTB XapaKTEPUCTUK OHUITOJIIPHOTO
TpaH3HCTOpa N-P-N THIIA.

Ilopsinok BbINOJIHEHHUS PAdOThI

e Cobepure nens cornacHo cxeme (puc.l). Ilorennuomerp 1kOM ucnonb3yercs i peryaupoBaHus
ToKa 0a3bl, peauctopsl 100 u 47xkOM — 1ia orpaHMYEHUs] MaKCUMAalbHOTO ToKa 0a3bl. M3mepenue
toka Oa3pl Ip m Hampsbkenus Ups TpoM3BOIATCS MyJibTHMETpamMu Ha npenenax 200puA u 2B
cooTBeTCTBeHHO. Perymuposanue nanpsbkenus Uks OCYyIIECTBIAETCS PETYJIATOPOM HMCTOYHHKA
IIOCTOSIHHOT'O HAIpsDKEHUsI, TOK KoJuiekTopa Ik u Hampspkenne Uks M3MEpSIIOTCS BUPTYaJIbHBIMHU
npubopamu (Ipezensl U3MEPEHHs KOHHEKTOpa U3MEHSIOTCS B X0/ pabOThI [0 Mepe HEOOXOTUMOCTH
WJIU TI0 TTOJICKAa3KaM KOMIIBIOTEpA).

e VYcraHoBuTe nepBoe 3HaueHHe Toka 0a3bl 20 LA u usmenss HanpskeHue Uk»s COINIacHO 3HAYEHUSM,
yka3aHHbIM B Tab0i. 1, caumute 3aBucuMocTH Ik (Uks) u Ups (Ukn). IloBTOpUTE 3TN N3MEpeHUs NpH
Ka)KJJ0M 3HaueHuu Ip, ykazaHHOM B Ta0nuiie.

IIpuMeyaHue: XapakTEpUCTHKH TPAaH3UCTOpPA HU3MEHSIOTCS B XOJ€ pabdOThl M3-3a €ro Harpesa.
[TosTomy muist GosnbIIel ONMpeeeHHOCTH PEKOMEHIyeTCsl YCTaHOBUTh HYXHbIe 3HaYeHus Ip> u Uko,
BBIK/IIOUUTh Ha 30 c OJOK TeHepaTOpOB HAIPSDKEHUH, 3aTeM BKJIIOYUTH €ro M OBICTPO 3amucaTh
nokazanus npubopos V1 u A2.

I
100 kOm 47 KOm

A H

1kOm

15B

6/9 U 0...15B
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Puc.1

Tabnuuya 1

Uk»s, B

Is=20 pA

Is=40 pA

Is= 60 pA

Is= 80 pA

IK, MA Usa, B IK, MA

Uss, B

IK, MA

Uss, B

IK, MA U];3, B

e [loctpoiite rpaduku cemeiictBa BoIXOAHBIX XapakTepucTuk Ik (Uks) U ceMeHCTBO XapaKTepUCTHUK
obpatHoii cBs3u Ups (Uk»), He 3a0bIB yKa3aTh KaKOMY TOKY 0a3bl COOTBETCTBYET KaX/1asi KpHBasL.

e VYcranosure Uk = 0 1 u3MeHsist TOK 0a3bl B COOTBETCTBUM CO 3HAYEHUSMH, YKAa3aHHBIMU B Talll. 2,
caumute 3aBucuMocTh Ups (Is). YBenuubTe Hanpsokenue Uks 10 SB U cHOBa CHUMUTE 3aBUCHUMOCTD
Us> (Is), a Takke u Ik (Is). [loBTropuTe 3T0T ombIT Takke npu Uks = 15 B. (Ilpu npoBenenun 3tux
U3MEpPEHUN TaK)Ke yUYUThIBaTe IPUMEUaHUE K IPEIbIIYLIEMY OIBITY).

e [locrpoiite rpaduku Bxomueix Ig(Ugs) u perymupoBounsix Ik(Is) XapakrepucTuk, ykaszaB UIs
KaKI0W KpuBOil cooTBeTcTBYIONME 3HAUeHUs Uko.

Tabauya 2

I];, pA

Ukn=0B

Uky=5B

Uxr=15B

Uss, B

IK, MA

Us», B

IK, MA

Us», B

IK, MA

0

5

10

20

50

80

BeiBOA:
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KonTposabHbIe BONIPOCHI:

1. KakoBo Ha3HaueHUe TPaH3UCTOPOB?

2. Kakwue Bbl 3HaeTe BUAbI TPAH3UCTOPOB?

3. CKOIIBKO p - n - IEPEX0/I0B y MOJYIMPOBOJHUKOBOTO TpaH3UCTOpa?

4. VYxaxuTe MOJAPHOCTb HANPSDKEHUS HA OMUTTEPE U KOJUIEKTOPE TPAH3UCTOpA TUIA p — 1 - P, N —
p-n.

5. I'’me npuMeHsIIOT TpaH3UCTOPHI?
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JlabopaTopHasi padora Ne§
HccnenoBanue padboThl cXeM BBINPSAMJIECHNS IEPEMEHHOT0 TOKA

Heab: wuccinenoBath paboTy MOJYNPOBOJHUKOBOTO  OJHO(MA3HOTO  JBYXIIOJIYIEPUOAHOIO
BBINPSIMUTEIISL.

IIpudops! u 06opynoBanue:

1. IToaynpoBOJHUKOBBIE OB

2. Pesucrop 10 kOm

3. Kongencaropsl 1 Mk®, 10 Mx®, 100 Mx®d

3. McrouHuK nuTaHus OT 0JI0Ka TeHepaTOPOB HAPSHKCHUN

4. KoMmieKT MyJIbTUMETPOB B KaYeCTBE aMIIepMETpa U BOJIbTMETPa

5. Ocimmorpad

6. HaGop coeuHUTEIbHBIX TPOBOJIOB.

1. O0mue cBegeHu

B nenu ¢ noiynpoBOJHUKOBBIM JHO0JIOM (pHc.l) yCTaHOBHUBIIMICA TOK MOXET MPOTEKaTh TOJIBKO
IIpU OIPENEICHHON MOJIAPHOCTU MPHJIOKEHHOTO K oAy HamnpsbkeHus. [Ipu u3smMeHeHuM MNOIspHOCTH
HamnpsDKeHHUs  JMOJ 3alMpaercs U TOK Ipekpamiaercs. B menu mnepeMeHHOro (CHHyCOWIAJIbHOTO)
HaIpPsDKEHUS TOK MIPOTEKAET TOJIBKO B TEUEHHE TOM MOJIyBOJIHBL, KOT/1a 1101 OTKpHIT. [lomyBoiHa npyroit
HOJIIPHOCTU TOAaBisieTcsd. B pesynbraTte B LeNM HMEET MECTO TOK OJHOro HampasieHus. s
YMEHBIICHUS IyJbCAlMi BBINIPSAMICHHOIO HANPSDKEHUS MPUMEHSIOTCA CIUIQXKHUBAIOUIUNE (UIBTPHI.
[Tpocreiimmm GUIBTPOM SBISETCS KOHJEHCATOP, MOAKIOYEHHBINH NapaiebHO Harpy3Ke.

A Upx
O t
UBX RHarp Ud AUd
t
O Ll
Puc.1

OpHoda3HbIi  IBYXMOJNYNEPUOMHBIA  BBIIPSAMUTENh  NPUMEHSIOT B HHU3KOBOJBTHBIX
ycTpoiicTBax.  JluarpaMMbl HampsoKeHHM M TOKOB, MOSICHSIOIIUE paboTy ABYXMOJIYIEPHOTHOTO
BBIIPSIMUTENS CO CPETHUM BBIBOJIOM Ha aKTUBHYIO Harpy3Ky IpeAcTaBiIeHbl Ha pUc.2.
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Puc. 2.

Juonsl cxembl VD1 u VD2 IpoBOJAT TOK OOYEPENHO, KaXKAbI B COOTBETCTBYIOIIUI IOJIYIIEPHOL
MIATAIOIIETO HANPsKEHMs. B TedeHue nepBoro noiaynepruoaa MojaoKUTEIbHBIN NOTEHIIMA HMEET aHO
nuona VD1 U TOK iy IPOXOAUT Yepe3 Hero. B TeueHne BTOporo noiaynepuoa noaoKUTEIbHbIN
MOTEHLIAATI UMEET aHo Auoaa VD2, TOK ivd2 IPOXOAUT Yepe3 HEro, IPUYEM B LIENIN HATPY3KU
TOK s IPOXOJIUT B TOM K€ HalpaBJIE€HUH, YTO U B NEPBbIH nostynepuo. Takum o6pa3oM, B OTIIMYHE OT
IIPOCTEUIIET0 OJHOMIOIYIIEPUOJHOTO BEIIPSIMUTEINS B BBIIPSIMUTENE CO CPEIHEW TOUKOMN BBIIPSAMIICHHBIN
TOK IMPOXOJUT Yepe3 Harpy3Ky B T€UEHHE 00OUX MOJIYNEPUOI0B IIEPEMEHHOTO TOKA.
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[Tpu uccrenoBaHUM BBIIPSIMUTENCH TPUMEHSIOTCS CIeAYIONIe 0003HAUEHUS:
Usx, Usx — MICHOBEHHOE U JICHCTBYIOIIEE 3HAYEHUS] CHHYCOUJAIIbHOT'O BXOJIHOTO HAIPSKEHMUS;
ud, Ud, Udmax, Udmin— MTHOBEHHOE, CpelHEE, MAKCUMAJIBHOE, MUHUMAJIbHOE 3HAYEHMS BBIXOJHOTO
(BBIIIPSIMJIEHHOT'0) HAIIPSIKEHMUS,;
fu— yJacToTa mynbcanuii BBIXOJIHOTO HANPSKEHUS;
Ua / Upx— K03 DUIIUEHT BBITPSAMIICHHSI,
m = fuyupe/ fox— YUCIIO MynbCcanMii BEIIPSAMIEHHOTO HANPSDKEHMS 3a OAMH NIEPUOJ] HANPSDKEHUS IUTAHUS;
k — AU“Y““ — Udmax _U
MyJIbC
Ud Ud

dmin

— K03()PHUIUEHT MyIIbCAMIA BBITTPSIMIICHHOTO HAMIPSIKCHHSL.

2. llopsiaok BbINOJIHEHHS PadOThI

e (Cobepure 1emnb coryiacHo cxeme (puc.3) 0e3 criaxuBarouero GuibTpa.

e Bxmounte ocumiuiorpad. [logkmounte nBa mo0bx Bxoaa ocuuiuiorpada k kananam VO u V1.
YcranoBure pa3Beptky SMC/nern.

e [lepenecute Ha rpaduk (puc.4) OCIUIUIOrPAMMBbI BXOJHOTO U BBIXOIHOT'O HAIPSHKEHUN.

e Caenaiite m3mepeHus 1 3anumuTe B Ta0I. 1. 3HaueHus: Ugy — neiictByromee, Ug— cpennee, AUnyae,
m= fny.ﬂbc/ fox.

e Paccuuraiite u 3anummute B Ta0. 1 kodpduumentsl Uq / Upx 1 Knyase.

s Tige

o) ~—0

G E
U=78B VD R, “:c@@

3~ | f=50Tu 10 KOM

N :
Lo & i 9

\v2A\va

ol |

Puc.3
e [lapamnensHo Harpy3oyHoMy pe3uctopy Ry moaxmroumte criaxuparomipe konaencatopsl C ¢
eMKOCTSIMH, YKa3aHHbIMU B TaOJ.1, TOBTOPHUTE M3MEPEHUS M JOPHCYHTE rpaduKu BBIIPSIMICHHOTO
HanpspKEeHUs Ha puc.4.

Tabnuya 1

C,Mx® 0 1 10 100

UBx, B

Ua, B

AUnynbc, B

Ud / UBX

knynbc
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Puc.4
BeiBOAI:

KoHTpoJibHbIE BONIPOCHI:

1. CpaBHUTE MOCTOBYIO CXEMY U ABYXIIOJIYIIEPHOIHYIO CXEMY C HYJIEBOM TOUKOM.

2. Yro takoe KO3(pPUIHMEHT BHIIPAMIICHUS U KOA(OUITUCHT MyIIbCaIuii?

3. Kakoe pelicTBHMEe OKa3bIBaeT CIVIQXKHMBAIOIIUN KOHJEHCATOp HAa AaMIUIMTYAy IyJIbCalui
HanpspKeHus ?

JlabopaTopnasi padora Ne9
HccaenoBanue padboThbl yCHINTEIS] HU3KOM YaCTOTHI

Heab: n3y4uTh NpUHIMI PpaOOThl YCUIIUTENS HAPSDKEHUST HU3KOW 4acTOThI, a TAKKE
JKCIIEPUMEHTAIIBHO ONPEIEIIUTD €0 OCHOBHBIE [TAPAMETPBI.

IIpubops! u 06opynoBanue:

1. Yeunurenb HU3KOH YacTOTHI, BHIIOJIHEHHBIN IO CXeMe ¢ O0IIMM AIMUTTEPOM

2. Uctounuk nutanus oT 0J0Ka TeHepaTOPOB HATPSHKCHUN

3. KOMIUIEKT MyJIbTUMETPOB B KaUECTBE BOJIBTMETPOB

4. Ocuummiorpad.

1. OOmue cBeeHus
Yceunutens HanpsbkeHuss Hu3kod yactorsl (YHHY) npeanasHadeHn 1ist yCUIIEHUS JIEKTPHUECKUX
CUTHaJIOB B HHTepBajie yacToT oT 20 ' mo 20 k[,
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TpaH3ucTOPBI HCIONB3YIOTCS KakK YHOPaBJSAIOIIME 3JIEMEHThl B YCHUIUTENbHBIX wenax. Ilo
Ha3BaHMIO TOTO IEKTPOAA TPAH3UCTOPA, KOTOPHIM HCIOJIb3YyEeTCS Kak OOLIas TOYKa JUIsl HANpPSKEHHUH
BXOJIHOTO U BBIXOJHOTO CHUTHAJIOB, Pa3INM4alOT TPU OCHOBHBIE CXEMbl YCHIIUTENIEeH Ha OUIOJISPHBIX
TpaH3UCTOpax:

e ¢ o0muM smutTepoM (03)
e ¢ obmum kostekropom (OK)
e ¢ oOmeit 6a3oit (OB).

B Haubonee pacnpocTpaHEHHBIX CXE€MaX YCHIIUTENEH MCHOJB3YIOTCS N-P-N TpaH3ucTophl. OgHAKO
P-D-p TPaH3UCTOPBI TAKXKE MOYKHO HCIOJIb30BaTh, HO TOI/Ia HYXHO M3MEHUTh HOJSPHOCTh pabodero
HaIpsKEHUsI.

B nmanHO# paboTe MCIONB3yeTcs YCHIUTENh HU3KOH YacTOTHI, BHIOJHEHHBIN 10 cXeMe ¢ 00mmM
SMUTTEPOM.

VYcuneHnuio CHUTHAJIOB COOTBETCTBYET HArpy304HbId pexuM paboTel Tpansuctopa. Ha puc.2
NOKa3aHa MPOCTENIIIas CXeMa YCUITUTES Ha TPAH3UCTOPE THIIA P-N-p.

Puc. 1. Cxema ycunumensn na mpanzucmope ¢ O3

B TpaH3ucTOpHOM ycHIUTENE YNPaBIAEMOW SIBISAETCS KOJUIEKTOPHAs LIENb, a YIPAaBIAIOIEH —
0a3oBas. B KOIEKTOpHOH Ilenmu TpaH3UCTOpa MMeeTCs MCTOYHHWK nuTanus Ex (—Ek), comporuBicHue
Harpy3ku Tpansucropa Rk u paszgenutensHblii KoHIeHcatop C, . B 6a30Byro 1enb BKIIIOYEHBI JBa
HMCTOYHMKA: MCTOYHHUK IEPEMEHHOT0 HanpspkeHHs ¢ aMIUIMTYAON Ump = Usx U HCTOYHUK IIOCTOSIHHOTO
HanpsDKeHUs: cMelleHus: Ecy, TOCIeqHU B TPaH3MCTOPHOM YCHJIUTENE HEOOXOAMM JUIsl TOrO, YTOObI
o0ecrieynTh HEOOXOAWMBIM HAYalIbHBIM TOK TMOKOS Iko B menmu kojuiekrtopa. it 3TOro moisipHOCTH
HaNpsDKeHUsT CMELIEHMs YCTaHABJIMBAIOT TaK, 4TOObl OHO OTHHpaso TpaHzucrop. [Ipu orcyrcTBUM
OTPHULATENILHOTO HANPSKEHUs cMeleHus TOK 0a3bl I = 0, B KOJJIEKTOPHOI LIeTH TpaH3UCTOpa MPOTEKaeT
HACTOJIBKO HE3HAUUTENbHBIA TOK, YTO NMPAKTHUECKU TPAH3UCTOP MOKHO CUMTATh 3amepTsiM. Ecnu Obl B
0a30BOIl 1eMM OTCYTCTBOBaJ MCTOYHUK OTPHIATEIILHOTO HANPSKEHHS, TO B IOJOKUTEIbHBIC
MOJIYIIEPUO/IbI BXOJHOTO HAIPSDKEHHsI TPAH3UCTOP 3alupajics U BO3HUKAIM Obl OOJIbIIME HEIUHEHHbIe
nckaxxenus. Hanpsokenue Ups H3MEHSAETCS IPONOPLUHUOHAIBHO BXOJHOMY CUTHaly Usx M B KOJJIEKTOPHOU
Leny IPOUCXOIUT nponopuuoHanpHoe u3MeHeHue Toka Ix. Toxk Ik co3maer Ha pesucrope R
nyJbcupyolee HanpspkeHue. PasznenurensHblil koHAeHcaTop Cp HNPOIYCKAaeT Ha BBIXOJHBIE 3a)KUMBI
TOJIBKO TIEPEMEHHYIO COCTABJIAIOLIYI0 KOJUIEKTOpHOro HampsbkeHus. IlonOupas cooTBeTcTByrOIIME
3HaueHus Bk, Rk 1 TMI TpaH3uCTOpa, MOYKHO IOJIyYHUTh Ha BBIXOJHBIX 3aKMMax IEPEMEHHOE BBIXOJIHOE
HamnpsbkeHue Ugux = Ukn, Bo MHOro pa3 mnpesbimatomee amruiutyny Ums. (Re — comportuienue
nmoTpeouTerns).

DOMUTTEPHBIN MEpexo]] TPaH3UCTOpa MPH pabOTe YCHIIMTENS BCErla OTKPHIT M BO BXOJHOW IIETH
IIpoTeKaeT TOK I ; cienoBaTenbHO, MCTOYHUK BXOJAHOIO HAIIPSDKEHUS BCErJa pacxoLyeT MOIHOCTL. [lpu
OJTHOBPEMEHHOM BO3JICHICTBMM Ha y4acTOK 0Oa3a-sMUTTEp ABYX HampsokeHHid Ecy 1 Unp B menu 0a3bl
IIPOTEKAET MYJbCUPYIOIIMA TOK. IIOCTOSHHYIO COCTaBIAIOIIYI0 CO3Aa€T MCTOYHUK CMEIICHHA, a
[IEPEMEHHYI0 — UCTOYHUK BXOJHOTO HAINPSKECHHUS.

2. Ilopsanok BbINOJIHEHHS Pa0OTHI
e  CHATh AaMIUTUTYJHYIO XapaKTEPUCTUKY YCUIIMTENS IPU NOCTOSIHHOM yacTtoTe curHana f= 1 k['m.
Tabnuya 1

| Uny, B | 0 | 0,1 | 0,2 | 0,3 | 033 | 035
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[Upn, B | | | | |

e [locrpouts ammuTyauyt0 XapakTePUCTHKY Usnix (Usx).
e  CHATh aMIUIMTYTHO-YaCTOTHYIO XapaKTEPUCTUKY, IPEACTABIISIFOILYIO COO0i 3aBUCUMOCTh
kodddunuenTa ycuaeHus ot 4actotbl npu Usx = const (Usx =0,35 B).
Tabnuya 2

f, k['n 0,1 0,3 0,6 0,9 1,2 1,5 1.8 2.1 2.4

Um,lx s B

Ku= Ugpix/Usx

e  Brruucauth K03hGUIUEHT YCHUICHUS U TOCTPOUTh aMILIUTYIHO-4aCTOTHYIO XapakTepuctuky ky(f).
BeiBOA:
KonTpoabHbIe BONIPOCHI:
1. B uem AOCTOMHCTBA U HEAOCTATKU TPAH3UCTOPHOI'O YCHUIIUTECIIA 11O CPABHCHUIO C JIAMIIOBBIM?

2. IloyeMy B yCHIIUTENSAX Yallle BCEIO UCIOIB3YETCS CXeMa ¢ 0OLUM SMUTTEPOM?
3. HazoBuTe npuuuHbI MOMEX IpU pabOTe YCHIUTEICH.
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JlaGoparopnas pa6ora NelQ
OmnpenesieHne TUIIA MUKPOCXEM M0 MAPKHUPOBKeE

Henb: HayuynuThCA ONPEAEIATH TUII MUKPOCXEMBI 10 MAPKUPOBKE
IIpubopsl u o6opyaoBanne: Habop UMC

1. O6mme cBeneHus
Cucrema obo3navenunii UMC

Jns pa3paboTKu W CO3JaHUsl CIOKHOM AJIEeKTpoHHOU ammapaTypsl Ha 0aze MMC, TpeOyercs
onpexaeneHublii Habop UMC pa3nuuHOr0 Ha3HAYCHHUS, COBMECTHMBIX MEXKIY COOOH MO 3JICKTPOHHBIM
napameTpam. OJIEKTPOHHAs MPOMBIIUIEHHOCTh BBIIYCKAET CEPUM HWHTErPaJbHbIX MHUKDPOCXEM, T.€.
COBOKYIMHOCTh MHKPOCXEM, BBIMOJHSAIOMIMX pa3iuyHbie (QYHKIUM, HO HMEIOIIMX OJUHAKOBOE
KOHCTPYKTHUBHO-TEXHOJOTUYECKOE UCIIOJIHEHUE W TMPEJHA3HAYEHHBIX /JIi COBMECTHOIO NMPUMEHEHHS B
PaarolIEKTPOHHON anmnaparype. B coctaB cepuu MOryT BXOJUThH JAECATKHU PA3JIMYHBIX THIIOB MUKPOCXEM
B 3aBUCHMOCTH OT 00JIaCTU MPUMEHEHHUS U HA3HAYCHHUS.

[lo npunsaroit cucreme (I'OCT 17467-88) ob6o3nauenne MC nomKHO COCTOSATH W3 YEThIpEX
3JIEMEHTOB.

Ilepevrit 3nemenm (OyxkBa «K») mokas3bIBaeT, YTO MHKPOCXEMa IpelHa3HayeHa JUIsl YCTPOMCTB
HIMPOKOTO MpUMEHEeHUsl. MUKpOCXeMbl, peHa3HaueHHbIE 715 SKCIopTa (mar BeIBOAOB 1,27 u 2,54 Mm),
nepen OykBor «K» uMeroT OykBy «I».

Ecnu nocne OykBbl «K» mepea HOMEpoM cepuu yKasbiBaeTcs emie OykBa «P» umum «M», To 3TO
03HAyaeT, 4TOo JIaHHasl CepUsl BCS BBIMYCKAaeTcs B I1acTMaccoBoM (OykBa «P») ninm kepamuueckom (OykBa
«M») Kopmycax.

Bmopoii 3nemenm - nugpa, COOTBETCTBYIONIAs KOHCTPYKTHBHO-TEXHOIOTHYeCKo rpymme: 1, 5, 7 -
nonynpoBoanukossie C (0603HaueHne 7 mprucBOeHO 0eCKOPIMYCHBIM noaynpoBogHukoBbiM MC); 2, 4, 6,
8 - ruopumnasie VIC; 3 - C npoune (MI€HOYHBIC, BAKYYMHBIE U KEPAMUYECKHE U T.1.).

Tpemuit nemenm - 2 - 4 uudpsl, 0003HAYAIONINE TOPSAKOBBI HOMEp pa3paboOTKU cepuu
MHKPOCXEM.

Yemeepmotit In1emenm - 18e OyKkBbl, 0003HauaroNMe GYHKIIMOHATLHOE HA3HAYCHHE MUKPOCXEMBI.

Ilamotit 21emenm - TOPSAKOBBIA HOMED pa3padOTKU MUKPOCXEM MO (PYHKIIMOHAJILHOMY MPU3HAKY
B MaHHOU cepur. OH MOXET COCTOSATh KaK U3 OJHOU UGPHI, TAK U U3 HECKOIBKUX LHUP.

B coorBerctBun ¢ I'OCT mumkpocxembl 1Mo (DYHKIIMOHAIBHOMY HAa3HAYEHUIO O003HAYAIOTCS
ClIeyIoImuM 00pa3om:

1. 'eneparopsl - [': rapmoHnyeckux curaioB - ['C; mpsIMOYToJIbHBIX CUTHAJIOB (MYJIBTUBHOPATOPHI)
- I'T; nuneitHousmensiromuxcsi curHanoB - ['JI; curnanos cneruanbHoit popmbl - ['®; myma - I'M;
npoune - ['TL.

2. Herextopsl - [: ammmurynnsie - JA; umnynscubie - JIU; gactotneie - JIC; dazoBbie - [D;
npoune - 11

3. Kommyrarops! u kiatoun - K: Toka - KT; Hanpsixenus - KH; npoune - KI1.

4. Jlormueckue siemeHThl: 3neMeHT U-HE - JIA; snement WJIM-HE - JIE; snement U - JIU;
snement WUJIN - JUI; anement HE - JIH; snement U-WUJIU - JIC; sanement U-HE / UJIN-HE - JIb; snemenT
N-UJIN-HE - JIP; sanement U-UJIN-HE/U-HE - JIK; anement UJIM-HE/WNJIA - JIM; pacmupurenu - JI/I;
npouune JIII.

5. Moaynstopsl - M: ammuutynssie - MA; yactotneie - MC; dazoBsie - M®; ummnynbscHbie - MU;
npoune - MIL

6. IIpeoOpazoBarenu - II: wacrotel - IIC; da3sr - [1®; nnutensuoctu - [1/1; nanpsbkenus - 11H;
MotrHoctH - [IM; ypoBHs (cormacoBatenn) - [1Y; koxg-ananor - IIA; ananor-kon - I1B; xonkon - I1P;
npouue - [1I1.

7. Bropuunble wuctoynmku nutaHus - E: Bempsamutenn - EB; npeoGpasoBarenu - EM;
crabwim3aTopsl HanpsbkeHus -EH; crabunuzaropsl Toka - ET; npouwne - EI

8. Cxemnl 3anepxku - b: maccuBnbie -bM; akTuBHbIe - BP; ipoune - BII.

9. Cxewmsl cenekuuu U cpaBHeHUs - C: amrmutyansie (ypoBHs curHana) - CA; BpemenHble - CB;
yactoTHble - CC; aszosble - CB; npoune -CII.

10. Tpurrepst - T: JK-tuna - TB; RS-tuna (¢ pazaensubim 3amyckom) -TP; D-tuna - TM; T-tumna -
TT; muaamuaeckue - TJ1; [lImutra - TJI; komOuHUpoBanusie - TK; npoune - TII.
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11. Yeunurenu - ¥Y: BbICOKOM 4acTOThl - Y B; npomexxyTouHoW 4acToThl - YP; HU3KOM 4acTOTHI -
VH; umMmnynbcHbiX curHanoB - YUW; moBroputenu - YE; cuuTbiBaHus U BocmpousBeAeHus - YJI;
WHIUKAIK - YM; moctossHHOTO ToKa - Y T; onepanuonnsie U auddepennuanbabie - Y J1; npoune - YII.

12. ®unbtpel - @: BepxHux yactoT - OB; HwkHuX yactoT - ®H; nonocossie OE; pexxexkropHble -
OP; nnpoune - OII.

13 ®opmupoBarenn - A: HUMIYIbCOB MNPSIMOYroibHOH ¢Gopmbl - Al'; aapecHBIX TOKOB
(popmupoBaTenu HampssKEHUR U TOKOB) - AA; MMITyNIbCOB crienuanbHOU Qopmbl - AD; pa3psaHbIX
TOKOB ((hopMHpOBaTENH HANPSHKEHUH U TOKOB) - AP; mpoune - AIl.

14. DnemeHTHl 3alMOMUHAIONIMX YCTPOHCTB - MaTpuibl HakonuTenu: O3Y (omepaTuBHBIC
3anoMuHarone ycrpoicrtsa) - PM; 13V (mocrositHabie 3amomunaromniue ycrpoictsa) - PB; O3V co
cxemamu ympasinenus - PY; TI3Y (macounsie) co cxemamu ympasinenus - PE; I3V co cxemamu
yOpaBJIE€HUS U C OJHOKpaTHbIM mporpamMmupoBanueMm - PT; II3Y co cxemamm ymnpaBiieHus U C
MHOT'OKPaTHBIM ITporpammupoBanueM - PP; A3V co cxemamu ynpasienus - PA; npouue - PII.

15. DnemeHTHl apupMETUYECKUX U JUCKPETHBIX YCTPOWCTB: peructpsl - UP; cymmaropsr - UM;
nonycymmaropsl - WJI; cueruunku - UE; mmdparopsr - UB; nemmdpatopsr - UJ1; koMmOMHUpOBaHHbIE -
UK npoune - UII.

16. MHorodyHKIIMOHATBbHBIE MHUKpOcXeMbl - X: aHamoroBele - XA; uuppossie - XJI;
komOuHupoBannsie - XK; nmpoune XI1.

17. Mukpocb6opku, Habopsl daemMeHToB - H: nuonos - HJI; Tpan3ucropos - HT; pesucropos - HP;
koHeHcatopoB - HE; komOunnpoBanusie - HK; npoune - HII.

2. Ilopsanok BbINOJIHEHHS PadOTHI

e BHUMAaTENbHO U3YYUTE MUKPOCXEMY.
e 3anonuute Tabnuiy 1.
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Tabnuya 1

VYcnoBHOE IIepBb1it KoncrpykruBHo- | IlopsakoBeii | @yHkunoHaneH | IlopsnkoBsii
0003HaUYeHNE HJIEMEHT TEXHOJIOTUYECKa HOMEDP 0€ Ha3HAuCHHE HOMED
NMC 0003HauCHHUS g rpynmna pa3paboTku MHUKPOCXEMBI pa3paboTku
nmMcC (pacmmgpoBka) cepuu (pacmmgpoBKa) | MUKPOCXEM IO
(pacmudpoBka) MHKPOCXEM (byHKIIMOHATB
HOMY
IPU3HAKY B
JTAHHOM CepUH
BeiBOA:

KonTpoabHbIe BONIPOCHI:
1. HaiiTe onpeneneHne HHTETPaIbHON MUKPOCXEMBI, 3JieMeHTa U Komronenta UMC.
2. Tlo xakum npuzHakam kinaccuuiupyrot UMC?
3. Kakue UMC Ha3bIBalOT MJIEHOYHBIMU, MOJIYIPOBOAHUKOBBIMU U THOPUIHBIMU?
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HNHCcTpyKIMOHHBIE KAPTHI
JJIS TIPOBeIeHUs] MPAKTHYECKUX 3aHATHI

[MpakTuyeckoe 3ansaTue Ne 1
Pac4yer pa3BeTB/ICHHBIX LeMeil MOCTOSTHHOTO TOKA

He.]Ib: HAaYy4YUTBCA ONPCACIIATh MMapaMETPbl PA3BCTBIICHHBIX ueneﬁ IIOCTOAHHOI'O TOKA.

3ananue
1) Ucnonp3ys mannbie B Tabm. 1, cormacHo Bamemy R, R
BapHaHTY, ONMPEACIUTE YKBUBAJICHTHOE CONPOTUBIICHHE IICTIH, TOK R, = lu}k’_.,
B LICIIH, HAMPSDKCHMS U TOKH Ha BCeX pe3ucropax (puc.l). 2 3
I s
e | S
L4
Puc.1
Tabnuuya 1
Bapuant 1 2 3 4 5 6 7 8 9 10
UB 120 125 150 160 180 200 225 240 270 200
R1,0m 8 28 6 24 25 16 34 16 10 16
R2,0m 20 60 110 140 120 25 28 100 40 25
R3, Om 16 120 100 60 180 35 20 140 20 35
R4, Om 18 120 15 50 60 40 24 60 30 40
2) Ucnonp3ys mannbie B Tabm. 2, cormacHo Bamemy

BapUaHTY, OMPEIETUTE YKBUBAJICHTHOE COMPOTUBIICHUE LIETIH, TOK
B LICTIH, HATIPSDKSHUSI U TOKU Ha BCEX pe3UCTOpax (puc.2).

Tabnuya 2
Bapuant 1 2 3 4 5 6 7 8 9 10
UB 90 130 156 180 210 234 240 260 350 260
Ri,0m 36 100 30 24 300 24 60 400 40 20
R2,0m 18 25 45 12 60 36 40 100 120 30
Rs, Om 45 10 300 30 60 240 48 40 100 200
R4, OM 30 15 75 20 30 60 24 60 150 50

3) Ucnons3ys manneie B Tabm. 3, corjmacHo Bamewmy
BapUaHTY, ONPEAEIUTE SKBUBAICHTHOE CONPOTUBIIEHUE LIENH, TOK
B 1enu (puc.3).
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4) Ucnonw3ys nanHeie B Tabim. 3, corjacHo Bamewmy
BapHaHTY, ONPECIIUTE SKBUBAJICHTHOE CONIPOTUBIICHHUE IICTIH, TOK
B 1enu (puc.4).

5) Ucnons3yss manneie B Tabm. 3, corimacHo Bamewmy R
BapMaHTy, ONPEIEINTE SKBUBAJIEHTHOE CONPOTUBJIEHHE LIETH, TOK L]

R
B 1emu (puc.5). A .
Rs Re | | R D R:
B

Puc.5
6) Hcnonw3ys panHeile B Tabm. 3, corimacHo Bamemy -Ef E. R
BAPHAHTY, OMPE/IEINTE SKBHBATICHTHOE CONPOTHBIICHHE LIETH, TOK ' '
B 1ien# (puc.6).
o] w[]
B
9

Puc.6

7)  Wcnonb3ys nannble B Tabu. 3, cornacHo Bamemy BapuaHrty,
OIpEIeJINTE SKBUBAJCHTHOE CONPOTUBIIEHUE LIEMHU, TOK B LIEMHU

(puc.7).

Puc.7
Tabnuya 3
Bapuant 1 2 3 4 5 6 7 8 9 10
UB 100 200 100 50 100 50 100 50 100 100
Ri23456, OM 16 20 14 5 18 7 15 9 10 12

BeiBOA:
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IIpakTu4yeckoe 3ansitue Ne 2
Pacuyer ogHoda3HOI Henu NepeMEeHHOr0 TOKA

Henab: HAydUTHCS TPOBOAWTH pPacyeT HEPA3BETBICHHON W Pa3BETBICHHOW IMENMH OTHO(A3ZHOTO
MIEPEMEHHOT0 TOKaA.

3aganue

1. Pacuer ogno¢a3HOl Hepa3BeTBJIEHHOM LeNU NePeMEHHOI0 TOKA

Hepa3BeTBieHHas 1enb NEPEMEHHOTO TOKa COJEP>KUT aKTUBHBIE U PEAKTUBHBIE COMPOTHUBIICHHUS,
BEJIMYMHBI KOTOPBIX 3a7aHbl B Tabnune 1. Kpome Toro, m3BecTHa ojiHa U3 TOMOITHUATENBHBIX BenunanH (U,
I, P, Q, S). Ucnons3ys mannble Tabn. 1, cormacHo Bamemy BapuaHTy, ompeaenute: 1) moiHOe
CoOIpoTHBIIeHUE 1ienu Z; 2) HanpsbkeHue U, npuiiokeHHoe K ueny; 3) cuily Toka B 1ent [; 4) aktusnyto P,
peakTuBHYI0 Q, M TOJHYIO S MOIIHOCTH, MOTpediseMble Lenbo; 5) kodpduuueHt momHocTH; 6)
HaIpsDKEHUE Ha KaXJ0M CONpOTHBIIEHUHU (€ciu OHM He 3aj1aHbl B Tabnuue). Haueptute B macuitabe
BEKTOPHYIO Uarpammy HampsbKeHUH.

Tabnuya 1
Howmep Howmep Ry, Ro, X1, X2, Xct, Xc2, JlonoaHUTEIbHAS
BApHUAHTA CXEMBI OwMm Om Owm OwMm OwMm Om BEJIMYMHA

01 1 8 4 18 - 2 - [=10A
02 1 10 20 50 - 10 - P=120Bt
03 2 6 - 2 10 4 - U=40B
04 2 16 - 15 5 8 - Qui = 135Bap
05 3 8 - 6 - 8 4 Ux=40B
06 3 80 - 100 - 25 15 |[I=1A
07 4 6 2 10 - 1 3 P =200BT
08 4 40 20 20 - 80 20 | Qc1=-320Bap
09 5 32 - 20 20 6 10 | I=4A
10 5 32 - 25 15 8 8 UL = 125B
11 6 4 2 5 6 3 - [=5A
12 6 4 8 10 15 9 - Q = 1600Bap
13 7 8 - 12 - 6 - P=72Br
14 7 4 - 15 - 12 - U =30B
15 8 2 6 10 - 4 - U=20B
16 8 6 10 8 - 20 - Q=-192Bap
17 9 3 - - - 1 3 [=6A
18 9 16 - - - 8 4 P =64Br
19 10 4 - 10 - 3 4 P = 64Bt
20 10 8 - 12 - 4 2 U =80B

R, Cy Rl Ll 1":1 L}

] I ,_:Im
L | I

J'U

L

»
e

Gis

o

Cxema 1 Cxema 2
c, R C R; C2

—f =" —

| I

» [
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Cxema 3 Cxema 4

cl Rl L1 C: L: Cl Ll Rl L: R;
- ol Y Y H
L U
L L
Cxema 5 Cxema 6
5} L Cy Ry L R, C
" LN | ._EIM\ I
L | I
U U
- »
Cxema 7 Cxema 8
cl Rl C] C]_ Ll Rl C:
I
L | I
— Ly
u U
. -
Cxema 9 Cxema 10
2. Pacuer onqHoda3HO0i pa3BeTBJICHHON el ePEeMEHHOI0 TOKA

Pa3BeTBieHHas Lenb MEPEMEHHOTO TOKAa COJEPKHUT AKTHBHbIE M PEaKTHBHBIE COIPOTHBIICHUS,
BEJIMYMHBI KOTOPBIX 3a/1aHbl B Tabuuie 2. Hampspokenune ucrounuka U = 50 B. Mcnonb3ys nanHbie Taoi.
2, cormacHo Bamewmy Bapuanty, ompenenute: 1) Toku B obeux BerBAX I1 u  l2, uX akTuBHBIE U
pEaKTUBHBIE COCTABIISIIOIINE; 2) TOK B HEpa3BETBIEHHOM yacTH enu [; 3) aktuBHyto P, peaktuBnyto Q, u
MOJIHYI0 S MOIIHOCTH, HoTpebssgeMble Lenbio; 5) ko3 uuueHt MomHocTd. Hadeptuth B Macmtabe
BEKTOPHYIO luarpaMmy TOKOB.
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Tabnuya 2

HOMep HOMep Rl, Om Rz, Om XL1, Om XL2, Om Xc1, Om Xcz, Om
BapI/IaHTa CXCMbI
01 1 5 3 - 4 - -
02 2 10 8 - - - 6
03 3 4 - - 5
04 4 4 6 3 8 - -
05 5 16 - 12 - - 10
06 6 24 16 - 12 32 -
07 7 5 4 - 6 - -
08 8 15 12 - 20 - 4
09 9 8 18 - - 6 12
10 10 4 8 - 12 8 6
11 1 10 6 - 8 - -
12 2 2 3 - - - 4
13 3 12 - - - - 8
14 4 6 3 8 4 - -
15 5 32 - 24 - - 40
16 6 12 8 - 10 16 -
17 7 2 2 - 3 - -
18 8 5 8 - 4 - 10
19 9 3 6 - - 4 8
20 10 8 4 - 5 6 8
- - | L ¥ !
R] Rl
U U
R, K,
Lz C"I_:
*» a8
» * Cxenm 2
Cxema l
- F - |
R, R,
1] u
]
= Ll L;I-
* a5 -
Cxema 4
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L Cy L,
L »
Cxema 3 CxeMa 6
R,
u u L,
|::| B B

L, R

R L Cz
* - _I

Crena 8
Cxena 7

* *
) ? g F ) [T] ROR
Cl C; - C s
LT i

Cxema 9 - - —|_

Cxemna 10

BeiBOA:

KonTtponupyemsie komnerenunu: OK 01, OK 02

KpuTtepuu oueHKkHu J1a00paTOPHbIX padoT M MPAKTHYECKHUX 3aHATHIA:

PesynapTaTtoM paboThl MO Kaxaoi J1abopaTopHOU paboTe (MPAKTUUYECKOMY 3aHSITHUIO) SIBISIETCA
opopmiienne ortdera m ero 3amurta. OneHKY 3a JiabopaTopHyto padoTy (IIPaKkTUYECKOe 3aHSITHUC)
IpernojaBaTelb BHICTABIIAET MOCTE 3aIIUTHI OTYETA.

JlaGopatopHbie paboThI (IIPaKTUYECKUE 3aHATHS) OLEHUBAIOTCS MO MATHOAITHHON IIKaje:

«5» 0aJU10B BBICTABJIsIETCH 00yUYaKOIIEeMYCsl, €CJIN:

— paboTa BBHINONIHEHA IIOJHOCTBIO M MPABHIBHO; pabOTa BBINOJHEHA IO IUIAHY C YYETOM
TpeboBaHuil Oe30macHOCTH; paboTa BHINOJIHEHA CAaMOCTOATENbHO; paboTa caaHa ¢ COOMIOACHHEM BCEX
CPOKOB; COOJIO/ICHBI BCE TpaBMIIa 0(hOPMIICHHUS OTUYETA; C/IETaHbl TPABUIIBHBIE BHIBOJIBI,

— BO BpeMs 3allUThl O0OydYaroIIUics MPaBUIBLHO IMOHMMAET CYIIHOCTb BOMpOCa, JaeT TOYHOE
OTpeNIeICHUe W HCTOJIKOBAaHHE OCHOBHBIX MOHSATHH, CTPOUT OTBET 10 COOCTBEHHOMY IUIaHY,
COIMPOBOXAAET OTBET MpHUMEpaMH, yMeeT MPUMEHHUTh 3HaHHS B HOBOW CHUTYyallMH, MOXET YCTaHOBHTH
CBSI3b MEXKIy HM3y4aeMbIM M paHee M3YYCHHBIM MaTepHAIOM M3 Kypca, a TaKKe C MaTepHajoM,
YCBOGHHBIM MPU U3yYEHUU APYTUX TUCIUILINH;

«4» 6aju1a BBICTABJISAETCA 00y4al0IEeMYCsl, eCJI:
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— paboTa BBHINOJHEHA MPABWIBHO C Y4YeTOM 2-3 HECYIIECTBEHHBIX OIIMOOK HCIPABICHHBIX
CaMOCTOSITENIFHO 10 TPEOOBAaHUIO MPEIoIaBaTens; padoTa caHa B CpoK (10O C OMo31aHuEeM Ha J1Ba-TPU
3aHSTHA), €CTh HEKOTOPbIE HEJJOUETHl B O(POPMIICHUH OTUETA;

— BO BpeMs 3alllUThl OOYYAOIIMUKCS TPABHILHO IMOHMMAET CYIIHOCTH BOMPOCA, JTACT TOYHOE
OIpesieNieHue U UCTOJKOBAHUE OCHOBHBIX IMOHSATHI, HO OTBET JaH 0€3 HCIOJIb30BaHHUS COOCTBEHHOTO
IJIaHa, HOBBIX MPUMEPOB, 03 NMPHUMEHEHHWs 3HAHWW B HOBOW CHUTyalluu, 0€3 HCIIOJB30BAHMS CBSI3EH C
paHee U3y4EeHHBIM MaTepUaIoOM U MaTepUaIOM, YCBOSHHBIM MIPH U3YYCHHUH IPYTHX AUCLMILINH;

«3» 0aj1i1a BbICTABJISIETCS] 00y4a0IIEMYCSl, €CJIH:

— paboTa BBINIOJHEHA MPABUIBHO HE MEHEE YeM Ha MOJIOBUHY WJIM JOMyIIeHa CYIIeCTBEHHAs
omuOKa, HO OOYJArOIIMICS BIIAJEeT 00S3aTeIbHBIMUA 3HAHWSMH M YMEHHUSMH IO TIPOBEPSIEMON TeMe;
oOyJaroIuiicss MHOTOKPATHO oOpalaeTcsl 3a MOMOIIbIO MperoaaBarens; padoTa caaHa C OMO3JaHHEM
Oosnee Tpex 3aHATUH; B OQOPMIICHHHM OTYETa €CTh OTKIOHEHHUS W HECOOTBETCTBHUS IPEIbSBISIECMBIM
TpeOOBAHUSM;

— BO BpeMs 3alIUThl OOYYAIONIUICS MPABUIHHO TIOHUMAET CYIIHOCTh BOIIPOCAa, HO B OTBETE
UMEIOTCS OTJIebHBIE TIPOOEIbl B YCBOCHUH BOIIPOCOB KypcCa;

«2» 6aJju1a BBICTABJISAETCA 00y4alOIEMYCsl, eCJI:

— BBIIOJHEHO MEHbIIIE TOJOBUHBI MPEIJIOKEHHBIX 3aJaHuid, JOMyIIeHbl 1Be (U Ooiee)
CYIISCTBEHHBIC OMIMOKHM B X0Ji¢ pabOThI, MOKA3aBIIKE, YTO OOyUJaIOIMIUICS HE BIaJeeT 00s3aTeIbHBIMA
3HAHUSAMHM M YMEHUSMH IO JIaHHOW TeMe B IOJHOM oObeMe, OOydaroluics BBIMONHAET paboTy C
MOMOIIIBIO0 TIpenojaBareist; pabora claHa ¢ HapyIIEHHEM BCEX CPOKOB; MMEETCS MHOTO HapyIICHUH
paBmI OPOPMIICHHUS.

B nmanHOM ciydae oOydwarommiicsi HE JOIyCKaeTcsl K 3ammre oTdera. Pabora momkHa OBITH
UCIIPaBIIEHA C YYETOM HEJIOCTATKOB.

— TIPH 3alIUTe O0TYeTa 00yJaIOIIUICS HE MOXKET OTBETHTh HHA HA OJIUH M3 TIOCTABJICHHBIX BOITPOCOB.

B nannom cnywyae oOydaromuiics OyneT NOMYIIEH K MOBTOPHOHM 3alllUTe OTYETa TOJIBKO IOCIHe
JUKBHJIAIIUY TIPOOETIOB B 3HAHUH y4eOHOTO MaTeprala 1o TeMe JIabopaTopHOU paboTHI.
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PYBEJXHbBIA KOHTPOJIb

KontpoabHas padora Nel
no teme 1.5. Tpexdasubie nenu

MeToauyeckne peKOMEHIAMH K KOHTPOJILHOI padoTe

KOHTpOJ’IBHaﬂ pa60Ta IMOKAa3bIBACT YPOBCHb TeopeTquCKOﬁ n HpaKTquCKOﬁ IIOATrOTOBKH
O6y‘~IaIOHII/IXCH, OTpaXXa€T HAJINYUC HABBIKOB U YMGHI/Iﬁ CaMOCTOATCIbPHO HMCIIOJIb30BAaTh I/13yT-I€HHI)II71

MaTcpHral.

KontponbHas pabota cocraBiena B 10 Bapuantax, couepxkuT 2 3amaun. Ha koHTponbHYIO paboTty

orBoautcs 90 MUHYT.
B pe3ynbrare n3ydeHus BEBIHECECHHBIX HAa KOHTPOJIBHYIO pa0OTy TeM 00YJarOIIHIACS JOKEH:
3HATH

- CYHIHOCTb (1)I/I3I/I‘~I€CKI/IX MponecCoOB, MPOUCXOAAINIUX B OJCKTPUYCCKUX MLCIIAX TpGX(i)a?;HOFO

NIEPEMEHHOI0 TOKa;
- TOPSIOK pacyera MmapameTpoB AIEKTPUUECKUX Ienel Tpex(a3Horo mepeMeHHOro TOKa;
yMeThb
- POU3BO/IUTH PACUET IMAPAMETPOB AIEKTPUUYECKHX IeTel Tpex(ha3sHOTo MepeMeHHOT0 TOKa;
- CTPOUTb BEKTOPHBIE AUArPaMMBbI.

OTBeTBI
Bapua 3agaHue

HT 1 2

1 Uq):UJI/ \/3, Lnavn=P namn/ U(b UCI):UJI; P ravn=Lnanmn U(b,
1a= Liavn nAa, I5= Liavmn nB;IC: Tnamn C 1aB= Liavn NAB, Isc= Liavm nBC;ICA: Tiavn NCA
Pa=Uala; Ps=Usls; Pc=Uclc; Pap=UaglaB; Prc=Usclsc; Pca=Uca Ica;
P=Ps+Pp+Pc P=PaB+PpctPca
Uyp=220B; Liawn=0,18A; U¢=127 B; Pyaun=60 BT;
IAZIB=7,92A; Ic=15,84A; PAZPB=1742BT; 1a8=9 A; Isc=35 A; Ica=17 A; Pap=1 143BT;
Pc=3485BT; P=6969BT Prc=4445 Bt; Pca=2159BT1; P=7747 BT

2 U(b:Un/ \/3, Liav=P naw/ UQ) UQ):UH; Pravn=Inamn UQ),
1a= Liamn na; I5= Lnawn nB;IC: Iiamnnc 1aB= Liamn NAB; Ic= Liamn nBC;ICA: Inavn nca
Pa=Uala; Pe=UglIp; Pc=UcIc; Pas=Uaslas; Pec=Usc Isc; Pca=Uca lca;
P=Pa+Pp+Pc P=Pap+PBct+Pca
Ugp=127B; Liawn=0,79A; U¢=220 B; Psavn=200 Br;
1a=1p=33,18A; Ic=11,06A; 1as=30 A; Isc=60 A; Ica=30 A; Pag=6600BT;
PAa=Pp=4214Bt; Pc=1405BT; P=9833BT Pc=13200BT; Pca=6600BT; P=26400 BT

3 Uq):UJI/ \/3, Lnavn=P nan/ U(b UCI):UJI; P ravn=Inanmn U(b,
1A= InaMH na; Ig= IJ‘IaMl‘I nB;IC: IJ‘IaMl‘I nc Iap= IJ‘IaMl‘I NAB, IBC: InaMH nBC;ICA: InaMH nca
Pa=Uala; Pe=Uglp; Pc=UcIc; Pas=Uaslas; Pec=Usc Isc; Pca=Uca lca;
P=PaA+Pp+Pc P=Pap+Pgct+Pca
Up=220B; Liamn=2,27A; Uy=127 B; Pravn=75 Br;
14=24,97A; 15=49,94A; 1c=74,91A,; 148=33 A; Isc=13 A; Ica=33 A; PAg=4191Br;
PA=5493BT; Psg=10987BT; Pc=16479BT; Psc=1651 BT1; Pca=4191BT; P=10033 BT
P=32959BT1

4 Uq):UJI/ \/3, Lniavn=P nann/ U(b UQJ:UJI; P ravn=Lnann U(b,
1a= Liavn nA, I5= Liavmn nB;IC: Tnavn C 1aB= Liayn NAB, Isc= Liavm nBC;ICA: Tnavmn NCA
Pa=Uala; Ps=Usls; Pc=Uclc; Pap=UaglaB; Prc=Usclsc; Pca=Uca Ica;
P=Ps+Pp+Pc P=PaB+PpctPca
Up=127B; Lian=0,47A,; Ug=220 B; Pranr=100 Br;
IA=7,99A;IB=Ic=23,97A IAB=35 A; IBc=15 A; ICA=15 A; PAB=7700BT;
PA=1015BTt; Pg= Pc=3044Bt1; P=7103BT | Prc=3300 BT; PcA=3300BT; P=14300 BT

5 | Up=Us/N3; Liaun=Puav/ Uy Up=Us; Pravn=Inavn Ugy;

1a= Inavm OV I5= Lnaum nB;IC: Tnavm e

1aB= Lnawm NAB, Isc= Lnavn nBC;ICA: Tnavm NcA
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PAZUAIA; Pp=Us IB; P=Uc Ic;
P=PA+Pg+Pc

U@:ZZOB, InaMn:O,91A;

14=60A; Ig=20A; Ic=40A; PA=13200BT;
Pp=4400BT; Pc=8800BT; P=26400BT

Pas=UaslaB; Pec=Usc Isc; Pca=Uca Ica;
P=Pap+PBctPca

U(p:127 B, Prane=15 BT,

IAB=20 A; IBc=10 A; ICA=30 A; PAB=2540BT;
Ppc=1270 Bt; Pca=3810BT; P=7620 BT

6 | Up=Us/N3; Linr=Puawn/ Ug Up=Us; Pravn=lnavn Ugy;
1a= Liamn na; Ig= InaMHHB;IC: [navnnc 1aB= Liamn NAB; Ic= Liamn nBC;ICA: Inavn nca
Pa=Uala; Pp=Uslp; Pc=Uclc; Pag=Uaglag; Pec=UscIsc; Pca=Uca Ica;
P=Pa+Pp+Pc P=PaB+PBctPca
Uy=127B; Liai=0,2A; Uyg=220 B; Paawi=75 Br;
1a=Ic=7,2A; 15=28 4A; PA=Pc=914BT; 1as=16 A; Isc=4 A; Ica=16 A; PAg=3520BrT;
Ps=3607BT; P=5435BT1 Ppc=880 Bt; Pca=3520BT; P=7920 Bt

7 Uq):UJI/ \/3, Lnavm=P nann/ U(b UCI):UJI; P ravn=lnamn U(b,
1a= Liavn nA; Ig= InaMnnB;IC: Inavn C 1aB= Liavn NAB, Isc= Liavm nBC;ICA: Tiavm NCA
Pa=Uala; Ps=Usls; Pc=Uclc; Pap=UaglaB; Prc=Usclsc; Pca=Uca Ica;
P=Ps+Pp+Pc P=Pap+PpctPca
Up=220B; Liamn=0,45A; U¢=127 B; Praun=40 BT;
14=9,9A; 1s=29,7A; 1c=39,6A,; [AaB=40 A; Isc=34 A; [ca=27 A; Pag=5080BT;
PA=2178BTt; Ps=6534BT; Pc=8712BT; Prc=4318 BT; Pca=3429BT; P=12827 BT
P=17424Bt

8 Uq):UJI/ \/3, Lnavm=P nann/ U(b UQJ:UJI; P ravn=lnamn U(b,
1a= Liavn nA; I5= Liavn nB;IC: Tnammic 1aB= Liavn NAB, Isc= Liavm nBC;ICA: Tnamn NCA
Pa=Uala; Ps=Usls; Pc=Uclc; Pap=UaglaB; Prc=Usclsc; Pca=Uca Ica;
P=Ps+Pp+Pc P=Pap+PpctPca
Up=127B; Liamn=0,31A; Ug=220 B; Praun=25 BT;
IAZIc=16,74A; Iz=3 lA; IaB=5 A; Igc=20 A; Ica=5 A; Pap=1 IOOBT;
Pa=Pc=2126BTt; Ps=3937BT1; P=8189BT | Ppc=4400 BT; PcA=1100BT; P=6600 BT

9 | Up=Ua/N3; Liaun=Puavr/ Uy Ug=Us; Pravi=Lnawn Ug;
1a= Inavm na, I5= Lnaum nB;IC: Tnavm e 1aB= Lnawm NAB., Isc= Lnavn nBC;ICA: Tnavm NcA
Pa=Uala; Ps=Usls; Pc=Uclc; Pas=Uaslas; Pec=UscIsc; Pca=Uca Ica;
P=Ps+Pp+Pc P=Pap+PpctPca
Uy=220B; Linn=0,34A,; Uy=127 B; Pyawi=100 B;
IA=17A; IBZIc=4,08A; Iap=11 A; Ipc=11 A; Ica=44 A; PAB=1397BT;
PA=3740Bt; Pg=Pc=898BT; P=5536BT Pc=1397 Bt; Pca=5588BT; P=8382 Bt

10 Uq):Un/ \/3, Lnavn=P nan/ U(b U@’:UH; Pravn=nann Uq”

1a= Liavn na, Ig= InamnnB;IC: Inavn C
Pa=Uala; Pe=UglIp; Pc=UcIc;
P=Pa+Pg+Pc

Uq): 1 27B, Lavn=1 5 1 SA,

1a=51,92A; Ig=Ic=12,98A; PA=6594Br;
Pg=Pc=1648BT1; P=9890BT

IAB: IJ‘IaMl‘I NAB, IBC: InaMH nBC;ICA: InaMH Nnca
Pas=UaglaB; Pec=Usc Isc; Pca=Uca Ica;
P=Pap+PactPca

Uy=220 B; Pravr=150 Br;

1AB=60 A; IBC=30 A; ICA=90 A; PAB=13200BT;
Ppc=6600 Bt; PcA=19800BT; P=39600 BT

1. B uyerblpexmpoBOAHYIO ceTh Tpex(azHOTro TOKa

Bapuanr 1

BKJIIOUEHBI IO cxeMme '"3Be3na" Tpu Ipymibl

ANEKTPUYECKUX JIaMIl HaKaJdWBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmol, ¢asze /rpymme/ namimsl
COEMHEHBI MTapaJIIEIbHO.
H3BecTHO:!

U (Uas, Usc, Uca)=380B (yinHeiHbIC HAPSKCHHUS);

Pjavn =40BT (MOIIHOCTH OJTHOM JTIAMIIBI);
na=44, ng=44, nc=88(uucio yamt B Kaxaou ¢dase /rpymrme/).
Onpenenuts:
Uo (Ua, Us, Uc) - pa3ubie HaNIpsDKEHUS /HA 3TH HANIPSDKCHUS PACCYUTAHBI BCE BKIIIOUCHHBIC B CETh
JaMIIbl HAaKaJTUBaHUs/;

Ia, Is, Ic- pa3ubic (OHM ke TMHEHHBIC) TOKH.
Po (Pa , Pg, Pc) - MmourHoCTH, mOTpebasiemMble Kax a0 Gazoi /rpymnmoit namir/.




P - MmomHOCTE, MOTPEOIsIEMYIO LIETIBIO /BCEMHU JIaMITaMH/.

[TocTpouTh BEKTOPHYIO TUAarpaMMy TOKOB U U3 Hee rpamuecKu onpeelinTh BEIHIYUHY TOKa B
HEUTpOIBbHOM TpoBoE IN.

2. B TpexmpoBOoAHYIO ceThb Tpex(a3HOro TOKa, BKJIKYEHbI MO CXEME€ 'TpPEeyrojbHUK' TpU TPYIIIbI
ANEKTPUYECKUX JIaMI HaKaJIMBaHHsS OIMHAKOBOW MOINHOCTH. B kaxmoil ¢ase /rpymnme/  namimsl
COCTUHEHBI TTAPAJUICITHHO.

N3BecTHbI:

U (Uas, Usc, Uca)=127 B (nuHeitHbIC HANIPSKEHNUSA);

Liavn =0,47 A (TOK OJHO¥ JIaMIIbI);

nag=19, npc=74, nca=36 (4mcio J1amn B Kaxa0u ¢asze /rpyrmre/).

Onpenenuts:

P javm — MOIITHOCTB OHOM JIAMITHI,

IaB, IBc, Ica - dha3ubIe TOKM (TOKH, MOTpEOIIIEMbIe KAX/I0H TPYIIION Jammn);

PaB, Pac, Pca - MomHOCTH, TOTpeOIIsieMble KaxI0H (a3oii /rpymnmoii 1am/;

P - MomHOCTE, MOTPEOIsIEMYIO LIETIBIO /BCEMHU JIaMITaMH/.

[TocTpouTh BEKTOPHYIO TUArpaMMy HAIPSHKCHHUN U TOKOB U U3 Hee TpadUieCcKy ONPEICIUTh BETUIHHY
TOKOB Ia, IB, Ic B TUHENHBIX POBOAAX.
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Bapuanr 2
1. B 4eTplpexnpoBOAHYIO ceTh Tpex(a3HOro TOKa BKIIOUEHBI MO cXeMe '3Be3da" TpU TPYMIbI
ANEKTPUYECKUX JIaMIl HaKaJdWBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmol, ¢asze /rpymme/ namimsl
COCIUHEHBI TTAPAJUICITBHO.
NsBectHO:
Un (Uas, Usc, Uca)=220B (nuHeiiHbIe HAPSHKEHMS ),
Pjavn =100BT (MOIITHOCTH OTHO# JIaMITBI );
na=42, ng=42, nc=14 (4ucio namm B Kaxaou ¢asze /rpymre/).
Onpenenuts:
Ua(Ua, U, Uc) - da3HbIe HaNIpsHKCHHS /HA 3TH HANIPSHKCHUS PACCUMTAHBI BCE BKIIFOUCHHBIC B CETh JIAMITBI
HaKaJIMBaHUA/;
Ia, IB, Ic- a3ublie (OHU ke JTMHEHHBIC) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, IOTpeOsieMble Kaxka0i (ha3oi /rpynmoi gamit/.
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITaMHU/ .
[TocTpouTh BEKTOPHYIO [UarpaMMy TOKOB MU3 Hee rpapuuecku ONpeeIUuTh BEIHUNHY TOKa B
HEUTpaIbHOM NPOBOAE IN.
2. B TpexmpoBOoAHYIO ceTh Tpex(a3zHOro TOKa, BKJIIOYEHBI MO CXeMe "TpeyrojbHUK'" TPU TPYIIIBI
ANEKTPUYCCKUX JIaMII HAKAIMBAHWS OIMHAKOBOW MOIMHOCTH. B Kaxkmoil ¢ase /rpymme/  JaMIibl
COEIMHEHBI aPAJIIETBHO.
N3BecTHBI:
U (Uas, Usc, Uca)=220 B (nuHeiiHbIe HANPsKEHU),
Liavn =0,909 A (TOK 0JTHO¥M TaMIIBI);
nag=33, npc=606, nca=33 (4yucno Jamn B Kaxa0# ¢ase /rpymne/).
Onpenenurs:
P savn — MOIIIHOCTH OJTHOM JTAMITBI;
IaB, IBc, Ica - da3uHble TOKM (TOKH, TOTpEOIIIEMbIE KAX/101 IPyNIION Jammn);
PaB, Pac, Pca - MomHOCTH, TOTpebisieMble Kaxa0i ¢Ga3oil /rpynmnoit namin/;
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO JUarpaMMmy HaIlpsHDKEHUN U TOKOB U U3 Hee rpa@uuecKy ONpeIeIUTh BETHUUHY
TOKOB Ia, I, Ic B IMHENHBIX TPOBOAX.

Bapuanr 3
1. B d4eThIpexnpoBOJHYIO ceTh TpeXx(a3HOro TOKa BKIIYEHBI MO cXeMe "3Be3ma" TpHU TpYIIbI
AJIEKTPUUYECKUX JIAaMIT HAaKaJIMBaHUsI OJMHAKOBOM MOIIHOCTH. B Kaxmoil, ¢asze /rpymme/ mamibl
COCIMHEHBI TTApAJIJICIIBLHO.
N3BecTHO:
U (Uas, Usc, Uca)=380B (JinHeiiHbIe HATIPSKEHUSA);
Pravn =500BT (MOIIIHOCTH OTHO# JIaMITbI);
na=11, ng=22, nc=33 (uyucno namn B Kaxaou ¢a3ze /rpymre/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ublie HanpsiKEeHUS /HA 9TU HANIPSDKEHUST PACCYMTAHBI BCE BKIIOYCHHBIE B CETh JIAMITbI
HaKaJIMBaHUA/;
Ia, I, Ic- da3HbIe (OHM XK€ JTMHEHHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, IOTpebasieMble Kaxka0i (ha3oi /rpynmoi gamit/.
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO TUarpaMMy TOKOB MU3 Hee rpa)uuecKy ONPEICIUTh BEIMYUHY TOKA B
HEUTpaIbHOM NPOBOAE IN.
2. B TpexmpoBOIHYIO CE€Th TpeX(a3HOrO TOKAa, BKIIOYCHBI IO CXeMe "TPEyrojbHHK" TpU TPYIIIIbI
AJIEKTPUUYECKUX JIAMIT HAKaJMBaHHUs OJWHAKOBOMW MOIMHOCTH. B Kaxkmoil ¢asze /rpymme/ — mamibl
COCIMHEHBI TAPAJIJICIILHO.
N3BecTHBI:
U (Uag, Usc, Uca)=127 B (nuHeiiHbIe HaNpsKEHU),
Liawn =0,591 A (TOK 0f1HOi#T 1aMITbI);
naB=56, npc=22, nca=56 (4ucno Jamn B Kaxa0# ¢ase /rpymre/).
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Onpenenuts:

P javm — MOIITHOCTE OHOM JIAMITH,

IaB, IBc, Ica - da3ubIe TOKM (TOKH, MOTpEOIIIEMbIE KAX/I0H TPYIIION Jammn);

PaB, Pac, Pca - MomHOCTH, TOTpeOIIsieMble KaxI0H (a3oii /rpymnmoii 1amiy/;

P - MmomHOCTE, OTPEOIsIEMYIO LIETIBIO /BCEMHU JIaMITaMH/.

[TocTpouTh BEKTOPHYIO TUArpaMMy HAIIPSHKCHHUN U TOKOB U U3 Hee TpapUveCcKy ONPEICIUTh BETUIHHY
TOKOB Ia, IB, Ic B TUHENHBIX POBOAAX.

Bapuant 4
1. B derplpexnpoBOAHYIO ceTh Tpex(a3HOro TOKa BKIIOUEHBI IO cXeMe '3Be3da" TpU TPYMIbI
ANEKTPUYECKUX JIaMIl HaKaJdWBaHUs OJMHAKOBOM MOIIHOCTH. B kaxmol, ¢asze /rpymme/ nammsl
COCUHEHBI TTAPAJUICITHHO.
NsBectHO:
Un (Uas, Usc, Uca)=220B (nuHeliHbIe HAPSHKEHMS ),
Pjavn =60BT (MOIIHOCTH OJTHOM JIAMIIBI);
na=17, ng=51, nc=51 (uucno namn B Kaxaou ¢a3ze /rpymre/).
Onpenenurs:
Ua(Ua, U, Uc) - da3HbIe HaNIpsHKCHHS /HA OTH HANIPSHKCHUS PACCUNTAHBI BCE BKIIFOUCHHBIC B CETh JIAMITBI
HaKaJIMBaHUA/;
Ia, IB, Ic- a3ubie (OHU ke JTUHEIHBIEC) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, IOTpeOasieMble Kaxka0i (ha3oi /rpynmoi gamit/.
P - MomrHOCTB, MOTPEOIISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO [UarpaMMy TOKOB MU3 Hee rpapuecku ONpeeIUuTh BEIHUNHY TOKA B
HEUTpaIbHOM NPOBOAE IN.
2. B TpexmpoBoAHYIO ceTh Tpex(a3zHOro TOKa, BKJIIOYEHBI MO CXeMe "TpPeyrojbHUK'" TPU TPYIIIBI
ANEKTPUYCCKUX JIaMII HaKaJIMBAHWS OIMHAKOBOW MOINMHOCTH. B Kaxkmoil ¢ase /rpymnme/  JaMIibl
COEIMHEHBI MTAPAJUIETBHO.
N3BecTHBI:
U (Uas, Usc, Uca)=220 B (nuHeiiHbIe HANPsKEHU),
Liavn =0,455 A (TOK 01HOI# J1aMITbl);
nag=77, nec=33, nca=33 (4yucno Jamn B Kaxa0# ¢ase /rpymnre/).
Onpenenurs:
P savn — MOIIIHOCTH OJTHOM JIAMITBI;
IaB, IBc, Ica - da3uHble TOKM (TOKH, TOTpEOIIIEMbIE KAX/101 IPyNIION Jammn);
PaB, Pac, Pca - MomHOCTH, TOTpebisieMble Kaxa0i Ga3oil /rpynmnoit mamin/;
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO JUArpaMMy HaIlpsHDKEHUN U TOKOB U U3 Hee rpa@uuecKy ONpeeIUTh BETHUUHY
TOKOB Ia, I, Ic B IMHENHBIX IPOBOIAX.
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Bapmuanrt 5
1. B 4eTplpexnpoBOAHYIO ceTh Tpex(a3HOro TOKa BKIIOUEHBI MO cXeMe '3Be3da" TpU TPYMIbI
ANEKTPUYECKUX JIaMIl HaKaJdWBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmol, ¢asze /rpymme/ namimsl
COCIUHEHBI TTAPAJUICITBHO.
NsBectHO:
Usn (Uas, Usc, Uca)=380B (nuHEliHbIC HATIPSHKCHHUS);
Pravn =200BT (MOIITHOCTH OTHO# JIaMITBI );
na=66, ng=22, nc=44 (4ucIo aMm B Kaxa0u ¢a3ze /rpymre/).
Onpenenuts:
Ua(Ua, U, Uc) - da3HbIe HaNIpsHKCHHS /HA OTH HANIPSHKCHUS PACCUNTAHBI BCE BKIIFOUCHHBIC B CETh JIAMITBI
HaKaJIMBaHUA/;
Ia, IB, Ic- a3ublie (OHU ke JTMHEHHBIC) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, IOTpeOsieMble Kaxka0i (ha3oi /rpynmoi gamit/.
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITaMHU/ .
[TocTpouTh BEKTOPHYIO [UarpaMMy TOKOB MU3 Hee rpapuuecku ONpeeIUuTh BEIHUNHY TOKa B
HEUTpaIbHOM NPOBOAE IN.
2. B TpexmpoBOoAHYIO ceTh Tpex(a3zHOro TOKa, BKJIIOYEHBI MO CXeMe "TpeyrojbHUK'" TPU TPYIIIBI
ANEKTPUYCCKUX JIaMII HAKAIMBAHWS OIMHAKOBOW MOIMHOCTH. B Kaxkmoil ¢ase /rpymme/  JaMIibl
COEIMHEHBI aPAJIIETBHO.
N3BecTHBI:
U (Uas, Usc, Uca)=127 B (nuHeiiHbIe HANPSKEHUS),
Liavn =0,118 A (TOK 01HOI# J1aMITbl);
nag=170, nec=85, nca=254 (4ucno namn B Kaxa0# ¢asze /rpymre/).
Onpenenurs:
P savn — MOIIIHOCTH OJTHOM JTAMITBI;
IaB, IBc, Ica - da3uHble TOKM (TOKH, TOTpEOIIIEMbIE KAX/101 IPyNIION Jammn);
PaB, Pac, Pca - MomHOCTH, TOTpebisieMble Kaxa0i ¢Ga3oil /rpynmnoit namin/;
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO JUarpaMMmy HaIlpsHDKEHUN U TOKOB U U3 Hee rpa@uuecKy ONpeIeIUTh BETHUUHY
TOKOB Ia, I, Ic B IMHENHBIX TPOBOAX.

Bapuanr 6

1. B 4YeThIpeXmpoBOJHYK CETh Tpex(a3HOro TOKa BKIIOYCHBI 10 cXeMe "3Be3da" TpU TPYIIIbI
ANEKTPUYCCKUX JIAMIT HaKaJIWMBaHUS OJMHAKOBOW MONIHOCTH. B kaxkmou, ¢asze /rpymnme/ aMIibl
COCIMHEHBI TTApAJIJICIIBLHO.
N3BecTHO:
U (Uas, Usc, Uca)=220B (sinHeliHbIe HANIPSKEHU);
Pjavn =25BT (MOIIIHOCTH OJTHOM JTAMIIBI);
na=36, ng=142, nc=36 (uucino gamn B Kax10i Paze /rpymre/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3uble HanpsKEHUS /HA 9TU HAIPSDKEHUST PACCYMTAHBI BCE BKIIOYCHHBIE B CETh JIAMITbI
HaKaJIMBaHUA/;
Ia, I, Ic- da3HbIe (OHM XK€ JTMHEHHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, IOTpebasieMble Kaxka0i (ha3oi /rpynmoi gamit/.
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO TUarpaMMy TOKOB MU3 Hee rpa)uuecKy ONPEICIUTh BEIMYUHY TOKA B
HEHCpaIbHOM NPOBOAE IN.
2. B TpexmpoBOIHYIO CE€Th TpeX(a3HOrO TOKAa, BKIIOYCHBI IO CXeMe "TPEyrojbHHK" TpU TPYIIIIbI
ANEKTPUYCCKUX JIaMII HaKaJIMBAHWS OIMHAKOBOW MOIMHOCTH. B Kaxkmoil ¢ase /rpymme/  JaMIibl
COCIMHEHBI TAPAJIJICIILHO.
N3BecTHBI:
U (Uag, Usc, Uca)=220 B (nuHeiiHbIe HaNpsKEHUs),
Liawn =0,341 A (TOK O/1HOi#T TaMITbI);
nag=47, ngc=12, nca=47 (ducno namn B Kaxa0# ¢ase /rpymnre/).
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Onpenenuts:

P javm — MOIITHOCTE OHOM JIAMITH,

IaB, IBc, Ica - da3ubIe TOKM (TOKH, MOTpEOIIIEMbIE KAX/I0H TPYIIION Jammn);

PaB, Pac, Pca - MomHOCTH, TOTpeOIIsieMble KaxI0H (a3oii /rpymnmoii 1amiy/;

P - MmomHOCTE, OTPEOIsIEMYIO LIETIBIO /BCEMHU JIaMITaMH/.

[TocTpouTh BEKTOPHYIO TUArpaMMy HAIIPSHKCHHUN U TOKOB U U3 Hee TpapUveCcKy ONPEICIUTh BETUIHHY
TOKOB Ia, IB, Ic B TUHENHBIX POBOAAX.

Bapmuant 7
1. B derplpexnpoBOAHYIO ceTh Tpex(a3HOro TOKa BKIIOUEHBI IO cXeMe '3Be3da" TpU TPYMIbI
ANEKTPUYECKUX JIaMIl HaKaJdWBaHUs OJMHAKOBOM MOIIHOCTH. B kaxmol, ¢asze /rpymme/ nammsl
COCUHEHBI TTAPAJUICITHHO.
NsBectHO:
Usn (Uas, Usc, Uca)=380B (nuHElHbIC HAIPSHKCHHUS);
Pjavn =100BT (MOIITHOCTH OJTHO# JIaMITBI);
na=22, ng=66, nc=88 (4ucIo 1amMm B Kaxa0u ¢a3ze /rpymre/).
Onpenenurs:
Ua(Ua, U, Uc) - da3HbIe HaNIpsHKCHHS /HA OTH HANIPSHKCHUS PACCUNTAHBI BCE BKIIFOUCHHBIC B CETh JIAMITBI
HaKaJIMBaHUA/;
Ia, IB, Ic- a3ubie (OHU ke JTUHEIHBIEC) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, IOTpeOasieMble Kaxka0i (ha3oi /rpynmoi gamit/.
P - MomrHOCTB, MOTPEOIISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO [UarpaMMy TOKOB MU3 Hee rpapuecku ONpeeIUuTh BEIHUNHY TOKA B
HEUTpaIbHOM NPOBOAE IN.
2. B TpexmpoBoAHYIO ceTh Tpex(a3zHOro TOKa, BKJIIOYEHBI MO CXeMe "TpPeyrojbHUK'" TPU TPYIIIBI
ANEKTPUYCCKUX JIaMII HaKaJIMBAHWS OIMHAKOBOW MOINMHOCTH. B Kaxkmoil ¢ase /rpymnme/  JaMIibl
COEIMHEHBI MTAPAJUIETBHO.
N3BecTHBI:
Un (Uas, Usc, Uca)=127 B (nuHeiiHbIe HANPSKEHUS);
Liavn =0,315 A (TOK OJTHO¥ JTaMIIBI);
nag=127, nc=108, nca=86 (urcno namn B Kaxa0# ¢a3ze /rpymre/).
Onpenenurs:
P savn — MOIIIHOCTH OJTHOM JIAMITBI;
IaB, IBc, Ica - da3uHble TOKM (TOKH, TOTpEOIIIEMbIE KAX/101 IPyNIION Jammn);
PaB, Pac, Pca - MomHOCTH, TOTpebisieMble Kaxa0i Ga3oil /rpynmnoit mamin/;
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO JUArpaMMy HaIlpsHDKEHUN U TOKOB U U3 Hee rpa@uuecKy ONpeeIUTh BETHUUHY
TOKOB Ia, I, Ic B IMHENHBIX IPOBOIAX.

64



BapuanTt 8
1. B 4eTplpexnpoBOAHYIO ceTh Tpex(a3HOro TOKa BKIIOUEHBI MO cXeMe '3Be3da" TpU TPYMIbI
ANEKTPUYECKUX JIaMIl HaKaJdWBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmol, ¢asze /rpymme/ namimsl
COCIUHEHBI TTAPAJUICITBHO.
NsBectHO:
Un (Uas, Usc, Uca)=220B (nuHeiiHbIe HAPSHKEHMS ),
Pjavn =40BT (MOIIHOCTH OJTHOM JIAMIIBI);
na=54, ng=100, nc=54 (ducno namn B Kaxx1o# (aze /rpymre/).
Onpenenuts:
Ua(Ua, U, Uc) - da3HbIe HaNIpsHKCHHS /HA OTH HANIPSHKCHUS PACCUNTAHBI BCE BKIIFOUCHHBIC B CETh JIAMITBI
HaKaJIMBaHUA/;
Ia, IB, Ic- a3ublie (OHU ke JTMHEHHBIC) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, IOTpeOsieMble Kaxka0i (ha3oi /rpynmoi gamit/.
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITaMHU/ .
[TocTpouTh BEKTOPHYIO [UarpaMMy TOKOB MU3 Hee rpapuuecku ONpeeIUuTh BEIHUNHY TOKa B
HEUTpaIbHOM NPOBOAE IN.
2. B TpexmpoBOoAHYIO ceTh Tpex(a3zHOro TOKa, BKJIIOYEHBI MO CXeMe "TpeyrojbHUK'" TPU TPYIIIBI
ANEKTPUYCCKUX JIaMII HAKAIMBAHWS OIMHAKOBOW MOIMHOCTH. B Kaxkmoil ¢ase /rpymme/  JaMIibl
COEIMHEHBI aPAJIIETBHO.
N3BecTHBI:
U (Uas, Usc, Uca)=220 B (nuHeiiHbIe HANPsKEHU),
Liavn =0,114 A (TOK OJHO# JIaMITb1);
nag=44, ngc=176, nca=44 (ducno namm B kaxa0i daze /rpymrme/).
Onpenenurs:
P savn — MOIIIHOCTH OJTHOM JTAMITBI;
IaB, IBc, Ica - da3uHble TOKM (TOKH, TOTpEOIIIEMbIE KAX/101 IPyNIION Jammn);
PaB, Pac, Pca - MomHOCTH, TOTpebisieMble Kaxa0i ¢Ga3oil /rpynmnoit namin/;
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO JUarpaMMmy HaIlpsHDKEHUN U TOKOB U U3 Hee rpa@uuecKy ONpeIeIUTh BETHUUHY
TOKOB Ia, I, Ic B IMHENHBIX TPOBOAX.

Bapuanrt 9
1. B d4eThIpexnpoBOJHYIO ceTh TpeXx(a3HOro TOKa BKIIYEHBI MO cXeMe "3Be3ma" TpHU TpYIIbI
ANEKTPUYCCKUX JIAMIT HaKaJIWMBaHUS OJMHAKOBOW MONIHOCTH. B kaxkmou, ¢asze /rpymnme/ aMIibl
COCIMHEHBI TTApAJIJICIIBLHO.
N3BecTHO:
U (Uas, Usc, Uca)=380B (JinHeiiHbIe HATIPSKEHUSA);
Pyavn =75BT (MOIIHOCTH OJTHOM JTAMIIBI);
na=50, ng=12, nc=12 (yucno namn B Kaxao# ¢asze /rpymre/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3uble HanpsKEHUS /HA 9TU HAIPSDKEHUST PACCYMTAHBI BCE BKIIOYCHHBIE B CETh JIAMITbI
HaKaJIMBaHUA/;
Ia, I, Ic- da3HbIe (OHM XK€ JTMHEHHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, IOTpebasieMble Kaxka0i (ha3oi /rpynmoi gamit/.
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO TUarpaMMy TOKOB MU3 Hee rpa)uuecKy ONPEICIUTh BEIMYUHY TOKA B
HEUTpaIbHOM NPOBOAE IN.
2. B TpexmpoBOIHYIO CE€Th TpeX(a3HOrO TOKAa, BKIIOYCHBI IO CXeMe "TPEyrojbHHK" TpU TPYIIIIbI
AJIEKTPUUYECKUX JIAMIT HAKaJMBaHHUs OJWHAKOBOMW MOIMHOCTH. B Kaxkmoil ¢asze /rpymme/ — mamibl
COCIMHEHBI TAPAJIJICIILHO.
N3BecTHBI:
U (Uag, Usc, Uca)=127 B (nuHeiiHbIe HaNpsKEHU),
Liavn =0,787 A (TOK O/1HOiT 1aMITbI);
nag=14, npc=14, nca=56 (yucno namn B Kaxa0# ¢ase /rpymne/).
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Onpenenuts:

P javm — MOIITHOCTE OHOM JIAMITH,

IaB, IBc, Ica - da3ubIe TOKM (TOKH, MOTpEOIIIEMbIE KAX/I0H TPYIIION Jammn);

PaB, Pac, Pca - MomHOCTH, TOTpeOIIsieMble KaxI0H (a3oii /rpymnmoii 1amiy/;

P - MmomHOCTE, OTPEOIsIEMYIO LIETIBIO /BCEMHU JIaMITaMH/.

[TocTpouTh BEKTOPHYIO TUArpaMMy HAIIPSHKCHHUN U TOKOB U U3 Hee TpapUveCcKy ONPEICIUTh BETUIHHY
TOKOB Ia, IB, Ic B TUHENHBIX POBOAAX.

Bapuant 10
1. B 4YeThIpeXIpoBOAHYIO CeTh Tpex(a3HOrO TOKa BKIIOYCHBI MO cXeme '"3Be3nma" TpU TPYIIBI
ANEKTPUYECKUX JIaMIl HaKaJdWBaHUs OJMHAKOBOM MOIIHOCTH. B kaxmol, ¢asze /rpymme/ nammsl
COCUHEHBI TTAPAJUICITHHO.
NsBectHO:
Un (Uas, Usc, Uca)=220B (nuHeliHbIe HAPSHKEHMS ),
Pravn =150BT (MOIITHOCTH OJTHO# JIaMITBI);
na=44, ng=11, nc=11 (urcno mamm B Kax10ii paze /rpymme/).
Onpenenurs:
Ua(Ua, U, Uc) - da3HbIe HaNIpsHKCHHS /HA OTH HANIPSHKCHUS PACCUNTAHBI BCE BKIIFOUCHHBIC B CETh JIAMITBI
HaKaJIMBaHUA/;
Ia, Is, Ic- pa3ubiec (OHM ke TMHEHHBIC) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, IOTpeOasieMble Kaxka0i (ha3oi /rpynmoi gamit/.
P - MomrHOCTB, MOTPEOIISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO [UarpaMMy TOKOB MU3 Hee rpapuecku ONpeeIUuTh BEIHUNHY TOKA B
HEUTpaIbHOM NPOBOAE IN.
2. B TpexmpoBoAHYIO ceTh Tpex(a3zHOro TOKa, BKJIIOYEHBI MO CXeMe "TpPeyrojbHUK'" TPU TPYIIIBI
ANEKTPUYCCKUX JIaMII HaKaJIMBAHWS OIMHAKOBOW MOINMHOCTH. B Kaxkmoil ¢ase /rpymnme/  JaMIibl
COEIMHEHBI MTAPAJUIETBHO.
N3BecTHBI:
U (Uas, Usc, Uca)=220 B (nuHeiiHbIe HANPsKEHU),
Liann =0,682 A (TOK OJTHO¥ JTaMIIBI);
nag=88, nec=44, nca=132 (uucno nammn B ka0 daze /rpymme/).
Onpenenurs:
P savn — MOIIIHOCTH OJTHOM JIAMITBI;
IaB, Isc, Ica - da3Hbie TOKH (TOKH, MOTPEOIsIEMbIE KaXKI0W TPYIIION JIaMI);
PaB, Pac, Pca - MomHOCTH, TOTpebisieMble Kaxa0i Ga3oil /rpynmnoit mamin/;
P - MomrHOCTB, MOTPEOISIEMYTO TIETIBIO /BCEMU JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO JUArpaMMy HaIlpsHDKEHUN U TOKOB U U3 Hee rpa@uuecKy ONpeeIUTh BETHUUHY
TOKOB Ia, I, Ic B IMHENHBIX IPOBOIAX.

KonTponupyemsie komnerenunu: OK 01, OK 02
Kpurepun oneHku 3a1a4 B KOHTPOJILHOI padoTe:

Kaxxmas 3amaua ouenHuBaercss B Oaiax IO KPHUTEPUSM YKa3aHHBIM HUKe. MakcuMaiabHOE
KOJIMYECTBO 0aJIOB 3a KaXayro 3a1auy 8, 3a ABe 3afaun 16 6amios.

3HaHUs, YMEHUS [IpusHaku banmner
3: CYLIHOCTb ¢usnueckux | 1. IlpaBunbHO pacCUMTHIBAET JIEKTPUUECKUE LIEIH B 2
IIPOLIECCOB,  NPOUCXOASIIMX B | COOTBETCTBUU C METOJAMHU pacueTa LCTeH.
ANEKTPUUYECKUX HEensx
2. IlpaBuUIBHO OLICHUBAET PE3YJIbTAThl PACUETOB TOKOB, 2

OI[HO(i)aSHOl"O INEPEMCHHOI'O TOKa,

HarnpsKeHUH, MOITHOCTEH U UX XapaKTePUCTHK
MOPSAJIOK pacyeTa ux MmapaMeTpoB; P » MOTH YT paKtep

ANEKTPUYECKUX LETIEH.

V: MIPOU3BOIUTH pacuer 3 I 7
. BUJILHO BBHITIOJHSIET BEKTOPHBIC JHATPAMMBI.

[apameTpoB ANEKTPUUYECKUX PABHIIEHO OJIHACT BEKTOPHLIC Marpa

nenei; CTPOUTH BEKTOPHBIE
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AuarpaMMal. 4. HpaBI/IJ'ILHO HaxoauT HCU3BCCTHBIC BCINYHNHEI,
HCITOJIB3YS BCKTOPHBIC IUarpaMMBbl.

Ha ouenky «5» nHeobxoaumo Habpath 16 Gamnos;
Ha OILICHKY «4» - 12 6aos;
Ha OLEHKY «3» - 8 OaoB.
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INPOMEKYTOYHASA ATTECTALIUA

Bonpocsl 1J11 NOATOTOBKH K IK3aMeHY
(ouHas ¥ 3a04HasA (POPMBbI OOyUeHM )

B naHHBIX Bonpocax He00X0AMMO BbIOPATh NPABWJIbHBIN O0TBET, 3aNIMCaTh 0yKBY OTBeTa

1. Kakoii u3 mpoBOJOB OJMHAKOBOM IJIMHBI M3 OJHOTO U TOTO € MarepHala, HO Pa3HOro AHaMmeTpa,
CUJIbHEE HArpeBaeTcsi MpU OJHOM U TOM K€ TOKe?

a) 00a MpoBoJia HArpPEeBaIOTCS OAMHAKOBO;

0) cribHEee HarpeBaeTcs MPOBOJ] ¢ OOJIBIIUM THAMETPOM;

B) CHJIbHEE HarpeBaeTCs MPOBOJI C MEHBIIIUM JHAMETPOM.

2. CKONBKO MIECTUBOJIBTOBBIX JTAMIOUYEK HEOOXOAMMO B3SITh IS €JIOYHON TUPIISHIBI, €CIU HAMPSIKEHHE
cetu 220B?
a) 37 mr.; 0) 20 mrT.; B) 40 mT.; r) 16 mr.

3. OnpeaenuTh CONPOTUBIICHUE JIaMITbl HAKAJIMBAHUsI, €CJii Ha Hel Hanucano 100 Bt u 220 B.
a) 484 Ow; 0) 448 Owm; B) 684 Owm; r) 864 Om.

4. llenb MepeMEHHOTO TOKA COJICPIKUT JIaMITy HakanuBaHus. Kak m3meHsieTcs 1o (as3e TOK ¥ HaIpsHKCHHE
B JOTOI nenu?

a) TOK OIepekaeT HApsDKeHUE Ha yTodl 7/2;

0) HaNpsDKEHHUE U TOK COBNAAIOT 10 ¢ase;

B) HaNPsDKEHUE OTEPEKaeT TOK Ha yroJi /2.

5. CxeMa cOCTOUT U3 OJJHOTO PE3UCTUBHOIO JIEMEHTa ¢ conpoTuBieHneM R=220 Om. Hanpsokenue Ha
e€ 3axxumax u= 220 sin 628t. Onpenenure nokazaHus aMmrepMeTpa U BOJIbTMETPA.

a) I=1A, U=220B; 0) [=0,7 A, U=156 B;

B) [=0,7A, U=220B; r) [=1A, U=156B.

6. CummerpuyHas Harpy3ka coelMHeHa «3Be3foi». JluneliHoe Hampsbkenue paBHo 380B. Haiinure
(ba3Hoe HampsHKCHHUE.
a) 127B; 0) 220B; B) 380B.

7. YacTtoTa BpallleHWss MarHUTHOTO MOJsi acuHXxpoHHOro asuratens 1000 o6/mMuH. YacroTa BpamieHus

potopa 950 06/MuH. OnpeeTuTh CKOJIBKCHHE.
a) 50; 6) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n MEPEX0JI0B COACPKUT MOJYyNPOBOJHUKOBBIN q10A7
a) O/IMH; 0) 1Ba; B) TpU; I') 4eThIpe

9. Kakyo poJib B 2JIEKTPOHHBIX CX€Max BBINOJIHIET BapuKan?
a) CONPOTHUBJICHUS; 0) KiIroYa; B) UHAYKTUBHOCTH; ') eMKOCTH.

10.B xakux ciayyasx OpUXOOUTHCS IPUMEHSTH MapajlieIbHOE COEJUHEHNE KOHIEHCATOPOB?
a) UIsl TOJTy4eHUsI OOJIbLINX EMKOCTEH;

0) [Uig ymydlieHus 3amaca NpoYHOCTH U30JISIIIMKA KOHJEHCATOPa,

B) JJIs1 IOJTyY€HUSI MaJIOll EMKOCTH.

11. Tpu pesuctopa: Ri= 4 Om, Ro>=5 Om, R3=6 OmM coeamHeHbl MOCIEAOBATEIHHO W BKIIIOYECHBI B
NIEKTPUYECKYIO ceTh. Ecnu HanpsbkeHnue Ha pe3uctope Ro pasHo 12 B, To HanpsikeHHE JIEKTpUYECKOU
CETH PaBHO:

a) 30 B; 0)24B; B)36B; r) 16 B.
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12. Onpenenuts Tok Is, moaxoadmuii K y3i1y Leny NOCTOSHHOIO TOKa, €clii TOKHU B BeTBiAX: [1 =-3 A, D
=1A, =5A1L=-4A.
a) 12 A; 0)1A; B) 6 A; r)-7 A.

13.1lenp mepeMeHHOT0 TOKa COJEPKUT KoHaeHcaTop. Kak n3amensercs no ¢ase TOK U HaIpsHKEHUE B ATOM
uenu?

a) TOK OIePEeKaeT HaNpPsDKEHUE Ha Yroul T/2;

0) HampsHKEHUE U TOK COBMAIAIOT 10 (ase;

B) HalpsDKEHUE ONepekaeT TOK Ha yroi /2.

14. Kak U3BMEHUTCS €MKOCTHOE COIPOTHUBIICHHE C YBEIMYEHUEM HYacTOTHI B 4 paza?
a) He UBMEHUTCS; 0) ymeHbIIUTCSA B 4 pasza;
B) YBENIMYHTCS B 4 paza; T) yMeHbIIUTCS B 16 pas.

15. Harpy3ka coennHeHa «3Be3/10i». B kakoMm citydae TOK B HyJ€BOM IIpoBojie paBeH 07
a) MpU CUMMETPUYHOUN HArpy3Ke; 0) Ipy HECUMMETPUYIHOU HArpy3Ke.

16. CummeTpudHasi Harpy3Ka COeIMHEHA «TPeyrojapbHuKoMy. [Ipu n3mepenuu pa3sHOro ToKa, aMIepmMeTp
nokazain -10 A. Halinure TOK B JIMHEHHOM MPOBOJIE.
a)10A; 06)17,3A; B)14,14 A; 1)20A.

17. W3mepuTenbHpiii TpaHchopMaTop Toka uMeeT oOMOTKH C¢ uncioMm BUTKOB 2 u 100. Ompenenure
ko3 (ppurmeHT TpaHchopMaImu.
a)50; 6)0,02; B) 98; r) 102.

18. DeKTpOHHbBIE YCTPONCTBA, MPeoOpasyrolnue MOCTOSHHOE HAIPSKEHUE B MEPEMEHHOE HANPSIKEHUE,
HA3BIBAIOTCS:
a) BBIIPSIMUTEISIMU; 0) uHBepTOpamy; B) CTAOMJIMTPOHAMHY; r) GUIbTpaMu.

19. Ilo kakoMy 3aKOHY MOKHO OIPEIEIUTH CUILY B3aUMOAECUCTBUS 3apsI0B?
a) 3akoHy Oma; ©0) 3akoHy Amriepa; B) 3akony Jlxoyns-Jlenua; r)3akony Kymnona.

20. B anekTpruyecKkoi ceTH MOCTOSIHHOIO TOKa HAIPsDKEHUE Ha 3a)KMMaxX MCTOYHMKA 3JIEKTPO3HEpruu 26
B. Hanpspkenue Ha 3axxumax norpedurens 25 B. Onpenenute moTepro HanpspKEHUS.

a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

21. Kak u3MeHUTCS HampsDKEHHWE Ha BXOJHBIX 3aXHMaX 3JIEKTPUYECKON LIENH MOCTOSIHHOIO TOKA C
AKTUBHBIM 3JIEMEHTOM, €CJIM NapauIeIbHO UCXOJHOMY 3JIEMEHTY BKJIIOUUTH €1IE OJUH 3JIEMEHT?

a) HE U3MEHUTCS; 0) YMEHBIIUTCS; B) YBEJIMYUTCS; T) JJIs1 OTBETA HEAOCTATOYHO JAHHBIX.

22. Onpenenure NEpUO CUTHAIIA, €CIIM YacTOTa CUHYcouAanbHOro Toka 50 I'.
a) 400 c; 0) 1,4 c; B) 0.02 c; r) 40 c.

23. Kak u3MEHHUTCSI MHAYKTUBHOE COIPOTHBIICHUE C YBEIMUECHHUEM YaCTOThI?
a) He UBMEHUTCS; 0) YMEHBIIHUTCSA;, B) YBEJIMYUTCS.

24. CuMMeTpuyHasi Harpy3ka COEIMHEHA «TpeyroJbHUKOM». JInHeilHoe HampsbkeHue paBHo 380 B.
Haiinure da3noe HampspkeHue.
a) 127 B; 0) 220 B; B) 380 B.

25. Tlpm kakux 3HavyeHUsX Kod(pduIMeHTa TpaHCPOpPMALUU  [EIeCO00pa3HO  MPHUMEHSTh
aBTOTpaHCc(hOpMaTOpPbI?
a)k>1; 06)k<I; B) k<2; I') HC UMECT 3HAYCHUSI.

26. Kak wu3MeHHuTCS wYacTOoTa BpalICHUS MAarHUTHOTO TOJNS TP YMEHBIIEHHH I1ap MOJIOCOB
ACMHXPOHHOTO TpeX(a3zHOTO ABUTATEIs?
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a) YBEJIHUUTCS; 0) yMEHBIIUTCS; B) OCTaHETCS IIPESIKHEH.

27.CKOJIBKO p-n MEepexo/10B y OUIOISAPHOro TpaH3ucTopa?
a) O/IMH; 0) nBa; B) TpU; T) YEeTbIpE.

28. Kakoii U3 TpoOBOJIOB OJIMHAKOBOTO CEYEHUS M3 OJHOTO M TOTO K€ Marepuayia, HO Pa3HOW JUIMHEI,
CHJIbHEE HArPeBACTCs MPU OJJHOM M TOM XKe TOKe?

a) o0a IpOBO/Ia HArPEBAIOTCS OJMHAKOBO;

0) cuJIbHEE HarpeBaeTCsl IPOBO/] OOJIBIICH IITUHBI;

B) CHUIBHEE HarpeBaeTCs MPOBOJI MEHBIIICH JJTHHEI.

29. Kakoii cioco0 coeTMHEeHUsT ICTOYHUKOB ITO3BOJISIET YBEIMYNUTh HANPsDKEHUE?
a) MOCJIeJOBATEeIbHOE COeIMHEHUe; 0) mapajjiebHOe COeAMHEHUE;
B) CMEILIAHHOE COEIMHEHUE; T') HU KaKOW U3 TIEPEUNCIIEHHBIX CITIOCOOO0B.

30. B snekTpuueckyro 1enb MOCIeI0BaTeIbHO BKIIIOUEHBI JIBa pe3rcTopa ¢ comnpotuBieHneM 10 Om u
110 Om. Hanpsixkenue Ha Bxoze 120 B. Onpenenure TOK B IEMH.
a)40A; 06)1A; B)12,8A; T1)6A.

31. Ilpm mnocnenoBaTeNbHOM COEIMHEHUU PE3UCTOPA, KAaTyIIKU HWHAYKTHBHOCTH, KOHJEHCATOpa
0Ka3aJloch, YTO TOK OTCTAaeT OT HANpsHKEHHUs Ha HEKOTOpBIM yros. YTo MOXKHO cKa3aTb O XapakTepe
Harpysku?

a) mpeobialaeT eMKOCTHOE CONPOTUBIICHUE;

0) npeoOnagaeT HHAYKTUBHOE CONPOTHBIICHHE;

B) npeobiiafiaeT akTUBHOE CONPOTUBIICHHUE, & UHAYKTUBHOE M EMKOCTHOE CONPOTUBIICHHUS PABHBI.

32. B tpexda3znyro cerb ¢ JuHelHbIM HanpspkeHueM 380 B BkurouaroT TpexdasHblil IBUraTellb, Kaxaas
13 00MOTOK KOTOporo paccuntana Ha 220 B. Kak cienyer coemuHUT, OOMOTKH JBUTATENS?

a) «TPEyroJIbHUKOM»; 0) «3Be3/101»;  B) JBUTATEJb HEJb3sI BKIKOYATh B 3Ty CETh;

I') MOYKHO «TPEYTrOJIbHUKOM», MOKHO «3BE3710M».

33. O6moTKH Tpex(a3zHOro reHepaTopa COSAMHEHbI «TPEYrodbHUKOMY. CKONBKO JTUHEHHBIX MPOBOJOB
MOAXOAUT K reHepartopy?
a)3; 0) 4; B)2; T)6.

34.Y cunooro ogHodazHoro TpancopmaTopa HOMUHAILHOE HanpsbkeHue Ha Bxone 6000 B, Ha BbIxoe
100 B. Onpexnenuts ko3P PuuueHT TpanchopMaIyH.
a) 60; 6)0,016; B)O6; r) 600.

35.YmpaBinsiemble BHITPSIMUTENN BBIOJHSAIOTCS Ha 6ase:
a) IMOAOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUITOIAPHBIX TPAH3UCTOPOB; T) TUPHCTOPOB.

36. K xakoii cTeneHy HHTErpali OTHOCATCS HHTETpaJIbHbIE MUKPOCXEMBI, coaepaxkatue 400 Joruyeckux
3J1€MEHTOB?
a) MaJIoK; 0) cpenHeii; B) BBICOKOI; ') CBEpPXBBICOKOM.

37.11o mpOBOJOYHOM CIUPAIIUA, COIPOTUBIEHNE KOTOPOW B HArpeToM cocTosiHUU 48 OM, TedeT ToK - 2,5 A.
Kaxoe koi1uecTBO TEMIO0THI BBIJEIUT 3T COUPAIb 32 2,5 MUHYTHI?
a) 25 x/Ix; 0)45k/x; B)7,5x/x.

38.0mpenenute oO0Iiee CONMPOTUBICHUE LENU HPU MNapalIeIbHOM COEIMHEHMH 2-X IMOTpeOuTeNeH,
CoOIpoTHBIIeHUE KOTOPbIX 110 100 OMm?
a) 200 0m; 6)500m; B)100OwMm; 1)0,2 Om.

39. Kak usmMeHuTcs cABUT (pa3 MKy HalpsHKEHHMEM M TOKOM Ha KaTyIIKe MHAYKTUBHOCTH, eciau ola eé
napamerpa (R u XL) onHOBpeMeHHO yBenuyarcs B /1Ba pasza?
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a) YMEHBIINTCA B JIBA Pa3a; 0) yBeIMYUTCS B JIBa pasa;
B) YMEHBIIUTCS B YETHIPE pa3za; T') HE U3MEHUTCS.

40. Cxema cOCTOUT U3 OJTHOTO PE3UCTUBHOTO 3jJeMeHTa ¢ conporuBieHueM R=110 Om. Hanpsoxenue
Ha e€ 3axumax u= 220 sin 628t. Onpenenure noka3zaHus amMrnepMeTpa U BOJIbTMETPA.

a)l =2 A, U=220B; 0)[=14A, U=156 B;

B)[=1,4 A, U=220B; r)[=2A, U=156B.

4]1.KakoBo cOOTHOLIEHHE MeX1y (a3HBIMU M JIMHEMHBIMM HANpPSDKEHUSMM IPU  COEIUHEHUU
NOTPEOUTENICH AIMEKTPOIHEPTUU KTPEYTOIEHUKOM.
a) Urs=Up; 06)Us=Uy/1,73; B)Up=10,578U..

42. K yemy npuBOJUT OOpBIB BTOPUYHOM 1€ TpaHchopmaropa Toka?

a) K KOPOTKOMY 3aMBIKaHHI0; 0) K PEKUMY XOJIOCTOTO XOJ1a;

B) K IOBBIIICHUIO HAMIPSKEHHUSI; T) K MOJIOMKE TpaHcopmaropa.

43. YacTtoTra BpalleHHUsS MAarHUTHOTO MOJIA acHHXpoHHOro nasurarens 1100 o6/muu. YacTora BpamieHus
poropa 1050 06/muH. OnpeneanTsb CKOJIbXEHHE.

a) 45; 0) 0,45; B) 4,5; r) 0,045.

44. CKONBKO p-n MEPEX0/IOB y THpUCTOpaA?
a) omuH; ©O)ABa; B) TPU; T) YETHIPE.

45. DnexTpoab! POTOPE3UCTOPA BBHITOTHEHBI H3:
a) MeJu; 0) IIaTWHBI;  B) XKele3a;  T) cepedpa.

46. MoiHoCTh JBUTaTENs NOCTOSTHHOTO ToKa 2,5 kBT. [lose3nast MomiHocTh, OTJaBaeMas B HarpysKy, 1,8
kBT. Onpenenure KIIJI nBurarens.
a)0,8; 0)0,72; 8)0,6; 1) 0,85.

47. B anexTpuuecKyro Lenb NapajuleJbHO BKJIIOYEHHI JBa pe3ucropa ¢ comnpotusieHueM 10 Om u 150

Om. Hampsixenue Ha Bxoze 120 B. Onpenenure TOk Ha HEpa3BETBICHHOM Y4YacTKe.
a)40 A; 06)20A; B)12,8A; 1) 6A.

48. Ilpu KaKkoM HaIpsHKEHUU BBITOJIHEE TIEPEIaBaTh FICKTPUUCCKYIO SHEPTUIO B JIMHUH AJICKTpoIepeaayd
MpHY 3aJaHHONA MOIITHOCTU?

a) IOHW)KEHHOM;  O) MOBBIIIEHHOM;  B) 0€3pa3iuyHo;

r) 3HaueHue HanpsokeHus yreepxkaeHo [OCTom.

49. Konpencarop emMkocThio C MOAKIIOYEH K MCTOUHUKY CHHYCOUIAIbHOrO ToKa. Kak n3MeHuTcs Tok B
KOHJIEHCATOPE, €CJIM YaCTOTY CUHYCOUAAIbHOTO TOKa YMEHBIINTH B 3 pa3a?

a) yMeHbIINUTCA B 3 pasza; 0) yBenuuuTcs B 3 pasa;

B) yBeJIUYUTCS B 9 pas; ') OCTaHETCSI HEM3MEHHOM.

50. Ilonnas moTpedsiemasi MOIITHOCTh Harpy3ku S= 250 kBA, a akTUBHAsi MOILITHOCTh
P=200 xBt. Onpenenure k03 HUIUESHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,35; B)cos ¢ =0,55; r)cos 9=0,8

51. B cummerpuuHoiil TpexdazHoil nenu JuHenHbI Tok 2,2 A. PaccuuTaiite da3Hblil TOK, €ClIM Harpy3Ka
COCJIMHEHA «TPEYTOJILHUKOM.
a)22A; 0)1,27A; B)3,8A; T1)25A.

52. Vxkaxure MMOJIAPHOCTD HAIIPSXKCHUSA HAa SMUTTCPEC U KOJUICKTOPC TPAH3HUCTOPA TUIIA

n-p-n.
a) IJIIoC, It0c;  0) MUHYC, ILTIOC; B) ILIIOC, MUHYC; ') MUHYC, MUHYC.
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53.Kakum 006pazoM 371eMeHThI HHTETPAIbHON MUKPOCXEMBI COSIUHSIOT MEXKITY COO0M?

a) HaIlbUIEHUEM 30JIOTBIX UJIM aJIIOMUHHUEBBIX JOPOXKEK Yepe3 OKHA B MACKE;

0) maikoi 1a3epHbIM JTy4OM;

B) TEPMOKOMIIpECCUEN;

') BCEMU MIEPEUNCICHHBIMU METOAMH.

54. OnpenenuTh CONPOTUBIICHHUE JTAMITbI HAKaJIMBaHUsI, €ciiu Ha Hel Hanucano 150 Bt u 220 B.
a) 423 Owm; 0) 243 Om; B) 647 Om; r) 323 Om.

55. J1a ucroununka uMeroT oarHakoBbie DJIC U TOKH, HO pa3Hble BHYTPEHHHE CONpOTUBIEHU. Kakoil u3
HMCTOYHUKOB nMeeT oobmunid KIT/1?

a) KII/] uCTOYHMKOB paBHBI,

0) UICTOYHUK C MCHBIIIUM BHYTPEHHUM COIPOTHUBIICHUEM;

B) UCTOYHHK C OOJIBIINM BHYTPEHHUM COTPOTHUBIICHUEM.

56. Onpenenuthb TOK I, MOAXOAAIME K Y31y LIEH IOCTOSSHHOTO TOKA, €CJIM TOKH B BeTBAX: [1=-2 A, r =
4A 3=6A, 4=-4 A, Is=1A.
a) 15 A; 0)5A; B) -5 A; r)-15 A.

57. Ammnutyna cunycounanbHoro HampspkeHus 100 B, nawanenas ¢aza ¢= - 60° wacrora 50 I'm.
3anumnnTe ypaBHEHUE MTHOBEHHOTO 3HAUCHUSI 3TOT'O HAIIPSKEHUSI.

a) u=100 cos(-60°t); 6) u=100 sin (50t - 60°);

B) u=100 sin (314t-60°); 1) u=100 cos (314t + 60°).

58.CuMMeTpruHas Harpy3ka COCIMHEHA TpEyroJibHUKOM. [Ipu m3mepeHnn (a3HOTO TOKa aMIIEPMETP
nokazain - 10 A. Haiigure TOk B JIMHEHHOM MPOBOJIE.
a)10A; 0)17,3 A; B) 14,14 A; 1)20A.

59. Jlamnbl HakaJMBaHMA C HOMHHAJbHbIM HampsbkeHueM 220 B BkirodaroT B TpexdasHyl CeThb ¢
HanpsbkeHueM 220 B. Onpenenuts cxeMy COeITMHEHUS JIAMII.
a) TPEXIPOBOIHOM 3BE301; 0) YETHIPEXIIPOBOIHON 3BE3/10i; B) TPEYTOJIHBHUKOM.

60. Uem npuHIMOMAIbHO OTJIMYAETCS aBTOTpaHc(hopmaTopsl oT Tpanchopmaropa?
a) MaibIiM ko3 durmeHTom Tpanchopmanuu;

0) BO3MOXXHOCTBIO U3MEHEHHS KO PHUIHEHTa TpaHC(HOPMAITHH;

B) DJICKTPUYECKHM COEJMHEHUEM MEPBUYHON 1 BTOPHUYHOI LeTIel.

61. Uto siBnsieTCsl KaTOJIOM BaKyyMHOTO (poTo3nemeHTa?
a) HUKEJIMHOBasI IPOBOJIOKA;

0) rIeHKa U3 MOJIYIMPOBOAHUKOBOTO MaTepuara;

B) TOHKHI CJIOM II€JI0YHO3EMENBHOIO METaJLIA.

62. OyHkuoHaNBHBINA 0510k DBM npeHa3sHaYeHHBIH JUIsi XpaHEHHs] OCHOBHOTO MaccHBa MH(POpPMaLUU
Ha3bIBAETCS:

a) olepaTUBHOE 3alIOMUHAIOLIEE YCTPOHCTBO; 0) yCTPOWCTBO yNpaBiIeHUS;

B) apu(pMETUYECKOE YCTPOHICTBO; I') BHEILIHEE 3allOMUHAIOLIEE YCTPOUCTBO.

63. Kakoe u3 npHuBEIEHHBIX YTBEP)KJIEHUN HE COOTBETCTBYET I1OCIIEJOBATEILHOMY COEAMHEHHUIO BETBEU
IIPU IOCTOSIHHOM TOKE?

a) TOK BO BCEX 3JIEMEHTaX LENU OJUHAKOB;

0) HampsDKEHUE Ha 32KMMax IeTH PaBHO CyMME HAIPSKEHH Ha BCEX €ro y4acTKax;

B) HalpsHKEHUE HA BCEX JIEMEHTAX L[N OAMHAKOBO U PAaBHO M0 BEJIMYHMHE BXOJHOMY HalpPSKEHUIO.

64. Tpu pe3uctopa: Ry = 8 Om, Ro = 4 Om, R3 = 6 OM coenvHEHbl MOCIEAOBATEIBHO U BKJIIOYEHBI B
ANEeKTpUYecKyto ceTb. Ecnu HanpshkeHue Ha pesucrtope R3 paBHo 12 B, To HanpsikeHHE 3JIEKTpUUYECKOU

CCTH PABHO!
2) 30 B; 6)24B;  B)36B; r) 16 B.

72



65. Tlpu mocnenoBaTeNbHOM COCJAMHCHUU PE3UCTOPa, KAaTYIIKH WHIAYKTHBHOCTH, KOHJEHCATOopa
OKa3aJ0Ch, YTO TOK OINEPEeXaeT HaNpsDKeHWE Ha HEKOTOPHIA yros. UTo MOXKHO CKa3aTh O XapakTepe
Harpysku?

a) mpeo0d1aiaeT EMKOCTHOE COIIPOTHUBIICHUE;

0) npeoOnagaeT HHAYKTUBHOE CONPOTHBIICHHE;

B) 1peo0I1agaeT akTUBHOE CONPOTHBIICHNE, 3 HHAYKTHBHOE U eMKOCTHOE COTIPOTHBIICHUS PAaBHBI.

66. Kak U3MEHUTCSI MHAYKTUBHOE COIPOTHUBIICHHE C YMEHbILIEHHEM IIepuoia?
a) He UBMEHUTCS; ©0) YMEHBIIUTCSA; B) YBEJIUUYUTCS.

67 Harmpsixenue Ha 3a8KMMax ENU ¢ PE3UCTUBHBIM AJIEMEHTOM M3MEHSETCS 110 3aKOHY:
u=100 sin(314+30°).0Onpenenute 3aKOH U3MEHEHHUA TOKa B 1enHu, eciii R=20 Om.
a)i=5sin 314 t; 0) 1= 5 sin (314t + 30°);

B) 1= 3,55sin (314t +30°; r)i=3,55sin 314t.

68. Jlunelinslii ToKk paBeH - 2,2 A. Haiinure ¢a3Hblii TOK, ecliM CUMMETpPHUYHAs Harpy3ka COeJIMHEHa
«3BE3JI0M».
a)2,2A; 0)127A; B) 3,8 A; r) 2,5 A.

69. Ykaxxure MOJIAPHOCTD HAIIPSKCHUS HAa OMUTTCPC U KOJUICKTOPC TPAH3MUCTOpA THUIIA

p-n-p.
a) IJIIoC, MIt0C;  0) MUHYC, ILTIOC; B) IIIOC, MUHYC; I') MUHYC, MUHYC.

70. I1o kakoMy 3aKOHY MOYXHO ONPEAEIHUTH CHIY, C KOTOPOW MarHUTHOE TOJIe AEHCTBYET Ha MPOBOIHUK
C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amriepa; B) 3akony /xoyns-Jlenua; r) 3akony Kynona.

71. Kakoe U3 NpUBEACHHBIX YTBEPXKJICHUN HE COOTBETCTBYET NapaJlJICIbHOMY COCIMHEHHIO BETBEH MpHU
IMOCTOSIHHOM TOKE?

a) TOK B IOJIBOJISANICH IIEMH PABEH CYMME TOKOB BO BCEX 3JIEMECHTaX IIEIIH;

0) HanpsDKEHUE Ha 3Q)KMMaXx ISTH PaBHO CyMME HAIPSKCHH Ha BCEX €r0 y4acTKax;

B) HAIIPSDKEHUE HA BCEX JIEMEHTAX IEMH OJIMHAKOBO M PABHO 110 BEJIMYMHE BXOJAHOMY HAIPSHKCHUIO.

72. Omnpenenuth o0llee CONPOTHUBICHHE LENU NPU MapauIeIbHOM COEAMHEHUHU 2-X IMOTpeOuTeNeH,
COIpOTHBIIEHUE KOTOPbIX 110 100 OMm?

a) 200 Om; 6) 50 Om; B) 100M; 1) 0,2 Om.

73. MouHocTh nBUraTens nocrosHHoro Toka 1,5 xBt. [lone3nast MoutHoCTh, OTIaBaeMasi B Harpys3Ky,
1,125 xBt. Onpenenute KIIJ| nBurarens.

a) 0,8; 0)0,75; B) 0,7; r) 0,85.

74 Katymka ¢ MHAYKTHUBHOCTBIO L MMOAKIIIOUEHA K HMCTOYHUKY CHHYCOMJAIBbHOTO HampsbkeHus. Kak
U3MEHUTCS TOK B KaTyILIKE, €CJIM YaCTOTa UCTOYHUKA yBEIUUUTCS B 3 paza’?

a) ymeHbIuTcs B 3 paza; 0) yBenuuutes B 3pasa;

B) YBEJIMYUTCS B 9pas; I') HE U3MEHUTCS

75. OO0MoTkH Tpexda3HOTO TeHepaTopa COCIUHEHBI «3Be310i». CKOJIBKO JTHHCHHBIX MPOBOJIOB
MOAXOJUT K reHeparopy?
a) 3; 0) 4; B)2; T1)6.

76.Kaxoii pexum paboTsl TpaHchopMaTOpa MO3BOISAET ONpenenuTh ko3 duuueHT Tpanchopmanun?

a) PEXUM Harpy3Ku; 0) peXHUM XOJOCTOTO X0/1a;
B) PEXHUM KOPOTKOTO 3aMBIKAHHSI, T') HU OJIUH U3 TICPEUNCIICHHBIX.
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77. Kak U3MEHHTCS 4acTOTa BPALICHUS MArHUTHOTO IOJISl IPY YBEIMYEHUH T1ap TOJTFCOB aCHHXPOHHOTO
TpexdasHoro nBuraresns’?
a) YBEJIHUUTCS; 0) yMEHBIIUTCS; B) OCTaHETCS MIPESKHEH.

78. Kak Ha3pIBarOT CPEeIHUIL CIIOH Y OUIIONISIPHBIX TPAH3UCTOPOB?
a) CTOK; 0) ucrox;  B) 0aza; T') KOJIJIEKTOP.

79. B anekTpuyecKylo 1enb NapajijieIbHO BKIIOUEHBI J1Ba pe3ucTtopa ¢ conportuBieHueM 20 Om u 80 Om.
Hanpsoxkenue Ha Bxoae 120 B. Onpenenurte TOK Ha HEPa3BETBICHHOM YYacTKe.
a)1,2A; 0)0,83A; B)75A; 1) 6A;

80. B snexTpuueckoi cxeme JIBa PE3UCTUBHBIX DJIEMEHTA COCIMHEHBI MOcieAoBaTelibHO. YeMy paBHO
HanpsbkeHue Ha Bxojie npu cuiie Toka 0,1 A, ecnmu Ry = 100 Om; Ro =200 Om?
a) 10 B; 6) 300 B; B)3B; r) 30 B.

81. Ilpu Kakoif cuiae TOKa BBITOJAHEE MEpPEeaBaTh AICKTPUUECKYIO SHEPTHI0 B JMHUU 3JIEKTpoIepenay
MpHY 3aJaHHONA MOITHOCTU?
a) MaJoi; 0) 6onpmIol;  B) OE3paszIMUHO.

82. llermb TEepeMEHHOT0 TOKa COICPXKHUT KAaTYIIKy WHIYKTHBHOCTH. Kak m3MeHsercs mo ¢ase TOK u
HanpsHKEHUE B 3TOU Lienu?

a) TOK oIepekaeT HaPsDKeHUE Ha yTodl 7/2;

0) HaNpsDKEHUE W TOK COBMAIAIOT 10 ¢ase;

B) HaNPsDKEHUE OTEPEKaeT TOK Ha yroJi /2.

83. Onpenenure NEepHoJl CUTHANA, €CIIM YacTOTa CUHycouanbHoro Toka 400 I'm.

a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.

84. B cumMeTpuuHO Tpexda3Hoil 1ienu JIUHENHHbIN Tok 2,2 A. PaccuuTaiite Qa3Hblil TOK, €CIM Harpys3ka
COEIMHEHA «TPEYTOIHHUKOM).

a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

85.  OOMoTKH Tpex(da3zHOro TeHepaTopa COSIAMHEHBI «3Be310i». CKOJIBKO HEUTPATBHBIX TPOBOJIOB
MOJXOAUT K reHeparopy?
a)3; ©0)4; B)2; 1)l

86.B moneBBIX TPaH3UCTOPAX JIEMEHT, OT KOTOPOTO JBYIKYTCSI 3apsi/ibl, HA3bIBACTCS:
a) CTOK; 0) UCTOK;  B) 3aTBOD; ') KaHaJl C BBICOKOH MPOBOJMMOCTBIO.

87.Kakoil u3 nMpoBOJAOB OJIMHAKOBO JMAMETPA U JJIMHbI CUJIbHEE HArpeBaeTCsl — MEAHBIM WM CTAIbHOU
IIPU OJTHOM M TOM ke cuiie Toka? Y IeTbHOE CONPOTUBICHUE MEIH -

1,7 - 1080mMm, cramm - 12 - 100m M.

a) MEJHBI; 0) ctanbHOM; B) 00a MPOBOJIa HArPEBAIOTCS OJIMHAKOBO;

') HA KaKoW U3 IPOBOJIOB HE HArpeBaeTCs.

88.0mpenenuthy oO0IIee COMPOTUBICHUE ILENH TPH TNapAICIBHOM COCIMHEHHH 2-X MOTpeOurenei,
CONMPOTUBIIEHUE KOTOPbIX 10 50 OM?

a) 1000M; 6)50Om; B)250m; 1)0,2 Om.

89. VkaxuTe mnapamerp IMEPEMEHHOIO0 TOKa, OT KOTOPOrO 3aBUCUT HMHAYKTUBHOE CONPOTHBIICHHE

KaTyIIKH.
a) IEUCTBYIOIIEE 3HAUCHHUE TOKA; 0) HayanmbHas (aza TOKa;
B) MEPHOJ] IEPEMEHHOT0 TOKa; I') MAKCUMAJIbHOE 3HAYCHUE TOKA.

90. Ilonnas nmotpedisiemast MOIITHOCTh Harpy3ku S= 140 kBA, a akTUBHasi MOILITHOCTh
P= 105 xBt. Onpenenure k03 HUIUEHT HATPY3KH.
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a) cos ¢=0,75; 06)cos ¢=0,35;B)cos ¢=0,55; T1)cos ¢=0,09.

91. Yacrora BpalieHuss MarHUTHOTO IO acHHXpoHHOTO ABuratens 1200 o6/muH. YactoTa BpamieHus
poropal 150 06/muH. OnpeieuTh CKOJIBKCHHE.

a) 40; 0) 0,4; B) 4; r) 0,04.

92. YnpasisieMble BHIIPSIMUTENHN BBIIOIHIAIOTCS Ha 0aze:
a) IMOAOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUTIOJSPHBIX TPAH3UCTOPOB; T) THPUCTOPOB.

93. B nayieKTpUYECKyO LIENb [10CJIE0BATEIbHO BKIKOYEHHI /1Ba pe3ucropa ¢ conporusieHuem 10 Om u 50
OwM. Hanpsixenue Ha Bxozae 120 B. Onpenenure TOK B LIETH.
a)0,5A; 0)2A; B)144A; n4A

94. DnexTpuueckoe comnporusieHue yenoeueckoro tena 3000 Om. Kakoil Tok nmpoxoauT yepes Hero,
€CJIM YeJIOBEK HaXoUuTcs noja Hanpsikenuem 380 B?
a) 190 MA; 0) 127 MA; B) 20 MA; r) 7,9 MA.

95. llenb mHEpeMEHHOT0 TOKa COAEPKHUT pe3ucTop M KaTymky. Kak wusmensercs mno ¢ase Tok u
HanpsHKEHUE B 3TOU Lienu?

a) TOK OIEepEeKAET HAIPSKEHUE;

0) HaNpsDKEHHUE W TOK COBMAAIOT 10 ¢ase;

B) HAIPSKEHUE ONEPEIKAET TOK.

96. Kak n3mMeHuTcs nepuoj CHHyCOUJaJIbHOTO CUTHaja IIPU YMEHBIIEHUH 4acTOThI B 3 pa3a?
a) epuoJl He U3MEHUTCS; 0) mepuoj yBeqn4yuTCcs B 3 pasa;
B) IEPUOJ YMEHBIINUTCA B 3 pa3a; TI) NEepuOJl yBEJIUYUTCS B 9 pas.

97. CumMmeTrpuyHasi Harpy3ka COEIUMHEHA «TpeyrojbHuUKOM». JIuHeliHoe HampsbkeHue paBHO 220B.
Haiinure dha3znoe HanpsokeHHE.
a)127 B; 0)220B; B)380B.

98. JIluneitHblil TOK paBeH - 2,2 A. Paccuuraiite a3HbIil TOK, €CIM CHMMETpPUUYHAsl Harpy3ka cCoeJMHEHa
«3BE3I0N».
a) 2,2 A; 0) 1,27 A; B)3,8A; r1)25A.

99. V cunooro ogao(hazHoro Tpanchopmaropa HoMuHaIIbHOE HanpspkeHue Ha Bxoae 5000 B, Ha Bexoze
200 B. Onpenenuts K03phUIUEHT TpaHCHOPMALIHH.
a) 25; 0) 0,04; B) 4; r) 250.

100. 1751 BBINpSMIICHUSI IEPEMEHHOTO HAIPSDKEHHSI TPHUMEHSIOT:
a) ogHo(a3HbIC BRIIPAMUTEIN; 0) MHOTO(]A3HBIE BRIMPIMUTEIIHN;
B) MOCTOBBIE BBIIIPSIMUTENH; I') BCE IEPEYUCIICHHBIE.

101. Kakoii u3 mpoBOJOB OAMHAKOBOM JJIMHBI U3 OJHOTO M TOTO K€ MaTepHaja, HO pa3HOro JHaMeTpa,
MCHBIIC HArp€BacTCA IMPHU OJHOM U TOM K€ TOKE?

a) 00a MpOBOIa HArPEBAKOTCS OJMHAKOBO;,

0) IPOBOJI ¢ OOJBIIMM JTUAMETPOM;

B) MPOBO/] C MEHBIIIUM THAMETPOM.

102. Ba pesuctopa: Ri = 10 Om, Ry = 5 OM coeauHeHbl MOCIEAOBATEIbHO W BKJIOYECHBI B
ANeKTpUuYecKyto cetb. Ecnu HanpsbkeHnue Ha pesucrtope Ro paBao 10 B, To HanpsikeHHe 31eKTpUYECKOM

CCTH PABHO!
a)30B; 6)24B; 8)36B; 1) 16B.

75



103. B sieKkTpuyecKyro Lienb MapauiebHO BKIIOUEHBI J1Ba pe3uctopa ¢ conportusiienueMm 20 Om u 240
Owm. Hampsixenue Ha Bxoze 120 B. Onpenenute TOK B KaXA0M PE3UCTOPE.
a)6Au2A; 0)0,17Au0,5A; B)6 Au05A; 1) 0,17Aun2A.

104. IIpu mnocnenoBaTeNIbHOM COCAMHEHHH PE3UCTOpa, KATYIIKW WHAYKTUBHOCTH, KOHJEHCATOpa
0Ka3aJloch, YTO TOK OTCTAeT OT HANPSDHKCHHsS HAa HEKOTOPBIH yroil. UYTo MOXXKHO cKa3aTh O XapakTepe
Harpy3ku?

a) npeo01alaeT eMKOCTHOE COIIPOTUBIICHHUE;

0) mpeobiiaaeT UHAYKTUBHOE COMPOTHUBIICHUE;

B) mpeo0IiafaeT akTHBHOE CONPOTHUBIICHHUE, & MHAYKTUBHOE M EMKOCTHOE COTIPOTUBIICHHUS PABHBIL.

105. YkaxxuTe napaMeTp EPEMEHHOT0 TOKa, OT KOTOPOI'0 3aBUCUT EMKOCTHOE COIIPOTUBIICHHE.

a) IENCTBYIOIEee 3HAYCHUE HAIIPSKCHHUS, 0) HauanbpHas (ha3a TOKa;

B) 4aCTOTa IIEPEMEHHOI0 TOKa; I') MAKCHMaJIbHOE 3HAYEHUE TOKA.

106. B tpexdaznyto cetb ¢ mMHEWHBIM HanpsokeHueM 220 B BkioyaroT Tpexdas3Hblil ABUTATENb, Kakaas
13 00MOTOK KOTOpOro paccuntana Ha 127 B. Kak ciienyer coemuHUTE OOMOTKY JIBUTATEIS?

a) «TPEyrOJIbHUKOMY; 0) «3Be31101»;

B) JABUTaTeNb HEIb3s BKJIIOYATh B 3TY CETh; I') MOYKHO TPEYIOJIbHUKOM, MOKHO 3BE3/0H.

107.Ykaxxure NOJSAPHOCTh HAMPSKEHUS] HA SMUTTEPE U KOJJIEKTOPE TPAaH3UCTOpa THIA N-p-N.
a) IJII0C, IIt0c;  0) MUHYC, ILTIOC; B) IIIOC, MUHYC; I') MUHYC, MUHYC.

108. B anekTprueckoii ceTH MOCTOSTHHOIO TOKA HaNpsKeHHUE Ha 3aKMMaX MCTOYHMKA 3JIEKTPOIHepruu 35
B. Hanpspkenue Ha 3axxumax norpedurens 34 B. OnpenenuTs MOTEpro HAPsHKEHHUS.

a) 1 %,; 0) 2 %; B) 3 %; r) 4 %.

109. B snekTpuyecKyro Lenb MOCIEI0BATEIbHO BKIKYEHBI TPU pe3ucTopa ¢ conporuBieHueM 10 Owm,
120 Om u 110 Om. Hanpsxenue Ha Bxozae 120 B. Onpenenute TOK B Lienu.

a)40A; ©06)1A; B)OSA; 1)2A.

110. Cxema cOCTOUT U3 OAHOIO PE3UCTUBHOTO AJIEMEHTa ¢ conpoTuBieHueM R = 55 Om. Hampsixenue
Ha e€ 3akumMax u= 220 sin 628t. OnpeaenuTe MOKa3aHUsI aMIIEPMETPa U BOJIBTMETPA.

a)l =4 A, U=220B; 0)[=2,8 A, U=156 B;

B)[=2,8 A, U=220 B; r)[=4A, U=156B.

111. Konnencarop emkocTbio C NOJKIIOYEH K HCTOYHUKY CUHYCOMIaIbHOTO TOKa. Kak M3MEeHUTCS TOK B
KOHJICHCATOPE, €CJIM 4YaCTOTY CUHYCOUAAIBHOTO TOKa YMEHBIINTD B 2 pa3a’?

a) yMEHBIINUTCA B 2 pa3a; 0) yBesInuuTCs B 2 pasa;

B) yBelIMUUTCA B 4 pasa; I') OCTAHEeTCsl HEM3MEHHOM.

112. Jlammbl HakanuBaHUs C HOMHMHAJIbHBIM HampsbkeHuem 127 B Bkimodaror B TpexdasHylO CeTh ¢
HanpspkeHueM 127 B. Onpenenuts cxemy COeIUHEHUS JIaMIl.
a) TPEXIMPOBOJHOMN 3Be3701; 0) YETHIPEXIIPOBOAHOM 3B€3/10i1; B) TPEYTrOJIbHUKOM.

113. B cummerpuuHOii Tpexda3Hoii 1enu TMHeHHbIH ToK 7 A. Paccumnraiite (ha3HBIA TOK, €CIIM Harpy3Ka
COEUHEHA «TPEYTOJIbHUKOM.
a) 12,11 A; 06)4,05A; B)3,8A; 1)4,96A.

114. [1o xakoMy 3aKOHY MOXHO OIpEAEIUTh CUIIy B3aUMOJIEHCTBUS 3apsA0B?
a) 3akoHy Oma; 0) 3akoHy Amriepa; B) 3akony /[xoyns-Jlenna; r)3akony Kymona.

115. MouHocTs ABUraTelNs MOCTOSHHOTO ToKa 2,6 kBT. [lone3Has MOIIHOCTB, OT/IaBaeMas B Harpysky,

2,2 xBt. Onpenenure KIIJ[ nBuratens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.
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116. Kak u3meHuTcs caBur (a3 Mex 1y HalpspKeHHEM U TOKOM Ha KaTyIKe MHIAYKTUBHOCTH, € 00a eé
napamerpa (R u XL) onHOBpeMeHHO yBenuyarcs B TpH pa3a’?

a) YMEHBUINTCS B TPH pasa; 0) yBeIMUYUTCA B TPU pa3a;

B) YMEHBIIUTCS B IEBATH pas; I') HE U3MEHUTCS.

117. Kak u3MeHHUTCSI IEpUO] CHHYCOUJAIBHOTO CUTHAJIA TPY YMEHBIIIEHUH YacTOTHI B 2 pa3za?
a) MepuoJ He U3MEHUTCS, 0) mepuo yBeIHUUTCS B 2 pasa;
B) IEPUOJ] YMEHBIIUTCSA B 2 pa3a; T') HepuoJ yBEJIUUYUTCS B 4 pasa.

118.CummeTpuuHas Harpy3ka coeuHeHa TpeyrojbHUKOM. [Ipu u3mepeHuu (a3sHOro ToKa amrepmeTp
nokazain -20 A. Haiigute TOK B JIMHEHHOM MpoBo/ie?
a)l10A; 0)11,6 A; B)34,6 A; 1)20A.

119. OOmoTkm Tpexda3zHOro TreHepaTopa COCOUHEHBI «TPEYroJbHUKOM». CKOJIBKO HEHTPaITbHBIX
MIPOBOJIOB TOJXOIUT K reHepaTopy?
a) 3; 0) 4, B) 2; r) 0.

120. Kakoii U3 mpoBOJOB OJMHAKOBOIO CEYEHUs M3 OJHOrO M TOrO K€ MaTepuaia, HO pa3HOM JUIMHBI,
MEHBIIE HarpeBaeTCs IIPU OHOM U TOM K€ TOKE?

a) o0a IpOBO/Ia HATPEBAIOTCS OJAMHAKOBO;

0) MpoBOI OOJIBIIICH JUTHHBL;

B) IIPOBOJI MEHBLIEH IMHBI.

121.0npenenuth oOIee CONMPOTHBICHUE LIEMH IPHU MapaUIETbHOM COCIWHEHUHM 2-X TMOTPEOUTEINeH,
conpoTuBieHne KoTopbix no 200 Om?
a) 200 Om; 6) 50 Om; B) 400 Om; 1) 100 Om.

122. llens nepeMEHHOI0 TOKA COJAEPKUT JIaMIly HakajauBaHUs U KoHaeHcaTop. Kak usmensercs no ¢aze
TOK M HalpsDKeHUE B 3TOH nenu?

a) TOK OIEepEeKAET HAIPSKEHUE;

0) HaNpsDKEHHUE U TOK COBMAIAIOT 10 ¢ase;

B) HAIPSKEHUE OINEPEKAET TOK.

123. Konnencatop emMkocTbio C MOJKIIOYEH K HCTOYHUKY CUHYCOM1abHOTO TOKa. Kak u3aMeHUTCS TOK B
KOHJIEHCATOpe, €CIM YacTOTY CUHYCOMIaIbHOTO TOKa YMEHbIIUTH B 4 pa3a.

a) yMeHbIINUTCA B 4 pa3za;  0) yBenuuurcs B 4 pasa;

B) yBenMuuTCa B 16 pa3;  I) ocTaHeTCs HEU3MEHHOM.

124. HanpspkeHue Ha 3aXuMax LENH C PE3UCTHUBHBIM 3JIEMEHTOM H3MEHseTcs mo 3akoHy: u = 200
sin(314+45°). OnpenenuTe 3aKOH U3MEHEHH TOKa B 1enH, eciii R = 50 Owm.

a)i=4sin 314 t; 0) i= 4sin (314t + 45°);

B) 1 =2,86 sin (314t + 45°); r)i=2,86sin 314t.

125. JIuneitnblit Tok paBeH - 3 A. Paccuuraiite (a3HbIil TOK, €CIM CUMMETpUYHAsI Harpys3Ka coeuHeHa
«3BE3JI0M».

a)3 A; 0) 5,19 A; B) 1,73A; r) 4,23 A.

126.11o npoBOJIOYHON CHIUPAIU, CONPOTUBIEHHE KOTOPOil B HarpeToM coctosiHuu 20 OM, Teuer Tok - 0,5
A. Kakoe K0anm4ecTBO TEIJIOThI BBIACIUT CIIUPab 32 4 MUHYTHI?

a)20 Jx;  0) 2,4 x/x; B)1,2x/Ix.

127. B a1eKTpUYECKYIO LIETb MapajljiesIbHO BKJIIOUYEHBI J[Ba pe3ucTtopa ¢ conporusienueM 10 Om u 50
Om. Hampsixenue Ha Bxoze 120 B. Onpenenure TOk Ha HEpa3BETBICHHOM Y4acTKe.
a)28A; 0)2A; B)144A; 1) 05A.
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128. AMmutyaa cunycouaanbHoro Hampsbkenus 220 B, nauanbHas daza @o= - 30°, gactora 50 I'm.
3anunnTe ypaBHEHUE MTHOBEHHOTO 3HAUEHUSI 3TOTO HAIIPSIKEHUSI.

a) u=220 cos(-30t); 0) u=220sin (50t - 30°);

B) u=220sin (341t-30°); ) u=220 cos (314t + 30°).

129. Kak n3MeHUTCS MHIYKTUBHOE CONPOTHUBIIEHUE C YMEHBIIIEHUEM YacTOThI?
a) He UBMEHUTCS; 0) YMEHBIIUTCS; B) yBEIUYUTCS.

130. B cummerpuuHoit Tpexda3Hoi nenu nuHeiHblid Tok 4 A. Paccunraiite (a3Hblii TOK, €CTU Harpy3ka
COCJIMHEHA «TPEYTOJILHHUKOM.
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

131. YacroTa BpaleHHUss MarHUTHOTO IOJIs1 aCHHXpOHHOTo aBuratens 1250 o6/mMun. YacToTa BpamieHus
poropa 1200 06/muH. OnpeenTh CKOJIBKCHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

132. 'V cmioBoro oaHodasHoro tpanchopmaropa HOMHHaJIbHOE HampspbkeHue Ha Bxojae 4000 B, Ha
BbIxoze 200 B. Onpenenuts Ko3pGUIUEHT TpaHCHOpMAITHH.
a) 20; 0) 0,05; B) 5; r) 200.

133. MomHocTh aBUraTelis nocTossHHoro Toka 1,65 kBt. ITone3nas MouHoOCTh, OT/aBaeMasi B HarpysKky,
1,25 xBt. Onpenenure KIIJ{ nBuraresns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

134. Tpu pesuctopa: Ri=50m, R>=50M, R3=100M coeauHeHbl NOCIEIOBATEIbHO M BKJIIOYEHbI B
ANEKTpUYECKyt0 ceThb. Ecnu HanpsbkeHnue Ha pesucrope R paBHo 10B, To HampspkeHHe 3JIeKTpUYECKOU

CCTH PABHO!
a) 10 B; 6)20B;  B)30B; r) 40 B.

135. Ilpu mnocnenoBaTeIbHOM COCIUHEHUU PE3UCTOpa, KaTYIIKH WHIYKTUBHOCTH, KOHJIEHCATOpa
0Ka3aJ10Ch, 4TO TOK COBMaAaeT mo (aze ¢ HampspkeHueM. UTo MOXKHO cKa3aTh O XapaKTepe Harpy3ku?

a) npeo01alaeT eMKOCTHOE COIIPOTUBIICHHUE;

0) mpeobiiaaeT UHAYKTUBHOE COMPOTHUBIICHUE;

B) mpeo0IiafaeT akTHBHOE CONPOTHUBIICHHUE, & MHAYKTUBHOE M EMKOCTHOE COTIPOTUBIICHHUS PABHBIL.

136.KaTymika ¢ MHAYKTUBHOCTbIO L MMOAKIIIOUEHA K MCTOYHUKY CHHYCOMJAIbHOIO HampspkeHus. Kak
U3MEHUTCS TOK B KaTyIIKE, €CJIM 4YaCTOTa UCTOYHUKA yBEIUUUTCS B 4 paza?

a) yMEHbIINUTCA B 4 pasa; 0) yBesnuuTcs B 4 pasa;

B) yBenuuutcs B 16 pas; I') HE U3MEHUTCS

137. Onpenenure nepuojl CUTHANA, €CIM YacTOTa CUHycou1anbHOro Toka 200 I'm.
a) 200 c; 0)1c; B) 0.005 c; r) 20 c.

138. Jluneiinblit TOk paBeH - 5 A. Paccuuraiite (a3HbIil TOK, €ClIM CUMMETpUYHAsI Harpys3Kka coeuHeHa
«3BE3JI0M».
a)2,89 A; 0)8,65A; B) 3,54 A; r)5A.

139. B 10J1€BBIX TPaH3UCTOPAX JIEMEHT, K KOTOPOMY JIBUXKYTCSI 3apsiibl, HA3bIBACTCS:
a) CTOK; 0) UCTOK; B) 3aTBOP; ') KaHaJ C BBICOKOW MTPOBOJIUMOCTHIO.

140. OnpenenuTs CONMPOTUBIICHUE JTaMITbl HAKATUBAHUsA, €ciii Ha HeWl Hantncano 50 Bt u 220 B
a) 597 Owm; 6) 759 Owm; B) 975 Owm; r) 968 Om.

141. Ompenenuth o0IIee COMPOTUBICHHE LIEMU MPU MapauIeTbHOM COEIMHEHUHU 2-X MOTpeOuTenei,
COIPOTHUBIIEHUE KOTOPBIX 110 40 OMm?
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a) 20 Om; 6) 80 Om; B) 10 Om; r) 4 Om.

142. [Tonnas notpebiisieMas MOIIHOCTH Harpy3ku S= 180 kBA, a akTHBHast MOIITHOCTh
P= 150 xBt. Onpenenure ko3 HUIUEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,38; B)cos ¢=0,57; T1)cos ¢=0,83.

143. Kak u3mMeHuTcs caBUTr (pa3 Mex 1y HalpsDKEHUEM U TOKOM Ha KaTyIlKe MHIYKTUBHOCTH, €M 00a eé
napamerpa (R u XL) onHoBpemeHHO yBenuyarcs B 4 paza?

a) ymMmeHbIIUTCA B 4 paza; 0) yBenuuutcs B 4 pasa;

B) YMEHBIIUTCS B 2 pa3a; TI') HE U3MEHUTCS.

145. CummetpuyHas Harpy3ka COeIMHEHa «3Be3/10i». JInHeliHoe HallpsKeHUe PaBHO
220 B. Haiinure (ha3Hoe HanpspKeHUE.
a) 127 B; 0) 220 B; B) 380 B.

146. YacTtora BpalieHHs] MAarHUTHOTO IOJISI aCHHXPOHHOTO aBurarens 900 o6/muH. YactoTa BpamieHus
potopa 850 06/muH. OnpeaenuTh CKOIbXKEHHE.
a) 55; 6) 0,55; B) 5,5; r) 0,056.

147. U3mepurenbHbli TpaHchopMaTop ToKa UMeeT 0OMOTKH ¢ uncioM BUTKOB 20 u 120. Onpenenuts ero
ko3 (ppurmeHT TpanchopMaIyu.
a) 60; 0) 0,17; B) 140; r) 100.

148. Onpenenutsb ToK I5, moaXOAAMIMIA K Y37y LENU TOCTOSHHOTO TOKA, €CJIM TOKU B BEeTBsIX: [1 = -4 A,
L=2A, h=6A14=-5A.

a) 17 A; 0) 1 A; B)8A; r) -4 A.

149. B snexTpudecKylo Lenb NapajuleIbHO BKIOYEHBI JIBa pe3ucTopa ¢ conpotuiieHneM 25 Om u 40 Om.
Hanpsokenue Ha Bxoae 200 B. Onpenenure TOK B KaXKJI0M pE3UCTOPE.

a)8Aun02A; 0)8AusSA,; B)0,125Au02A; 1) 0,125AusA.

150.KakoBo cooTHoOIIeHHE MEXTy (a3HBIMH U JIMHEWHBIMH HANPSOKCHUSIMH TPU  COCAUHEHHUH
MOTPEOUTENCH ITEKTPOIHEPTUH «3BE3IOM.
a) Us=Up; 0) Ux=Uy/1,73; B) Uy =0,578U..

151. CumMmeTpuyHas Harpy3ka coeiMHeHa «TpeyrojbHUKoM». [Ipu usmepenun ¢a3Horo Toka amnepmeTp
nokazai - 8§ A. Uemy OyaeT paBeH TOK B TMHEHHOM IIPOBOJIE?
a) 4,62 A; 0) 13,84 A; B)8 A; r) 11,28 A.

152. K xakoii cTeneHn HHTErpaliii OTHOCSTCS HHTETPaIbHBIE MUKPOCXEMBI, coiepkaniie 80 JTOrudecKux
3JIEMEHTOB?
a) MaJiol;  0) cpemHel; B) BBICOKOI; I') CBEpXBBICOKO.

153. Tlo kakOoMy 3aKOHy MOXHO ONPEICIUTh CHIy, ¢ KOTOPOH MarHUTHOE TMOJie JCHUCTBYeT Ha
MIPOBOJTHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amriepa; B) 3akony /[koyns-Jlenma; 1) 3akony KynoHa.

154. B snexkTtpuueckoil cxeMme JBa PE3UCTUBHBIX 3JEMEHTA COEAMHEHBI MOCieI0BaTebHO. UeMy paBHO
HanpsbkeHue Ha Bxojie npu cuiie Toka 0,2 A, eciu Rp = 150 Om; Ry = 120 Om?
a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

155. Cxema cOCTOUT U3 OJJHOTO PE3UCTUBHOIO 3JIeMeHTa ¢ conpoTuBieHneM R = 220 Om. Hanpsixenue
Ha e€ 3axumax u = 110 sin314t. OnpenenuTe MoKa3aHUsI aMIIEPMETPa U BOJIbTMETPA.

a) [=0,5A, U=110B; 6) 1=0,35 A, U=78 B;

B) [=0,35 A, U=110B; r) [=05A, U=78B.
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156. CumMeTpuyHasi Harpy3ka COEIUHEHA «TpeyroibHUKOM». JluHeliHoe Hamnpspkenue paBHO 380 B.
Haiinure da3noe HanmpsokeHue.
a) 127 B; 6)220 B; B)380 B.

157. B anekTpuuecKkyro Lenb Mocae10BaTeIbHO BKIIOUEHBI 1BA pe3ucTopa ¢ conportusieHueM 10 Om u
50 Om. Hampsixenue Ha Bxoze 120 B. Onpenenure TOk B LIETIH.
a)0,5A; 0)2A; B) 14,4 A; r)4 A.

158. Dnekrpuueckoe conporusieHue yeiaopeueckoro tena 3000 Om. Kakoit TOK mpoxoauT uepes Hero,
€CJIN YeJIOBEK HaXOAUTCA Mo/ HanpsbkeHueM 127 B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

159. llenb mepeMeHHOTO TOKa COAEPKUT pe3nuctop. Kak m3meHsercs mo ¢ase TOK U HanpsHKEHUE B ATOM
uenu?

a) TOK OIEPEeKaeT HaNpPsDKEHUE Ha Yroul T/2;

0) HampsHKEHUE U TOK COBMAIAIOT 10 (ase;

B) HalpsDKEHUE ONepekaeT TOK Ha yroi /2.

160. Kak U3MEHHUTCSI €MKOCTHOE CONPOTHUBIICHUE C YBEJIMUYEHHUEM YacCTOTHI B 5 pa3?
a) He UBMEHUTCS; 0) yMeHBIIUTCS B 5 pas;
B) YBEIIMYHUTCS B 5 pa3;  I') yMEHBIIUTCS B 25 pa3.

161. CumMerpuyHas Harpy3ka COEIUHEHA «TpeyroJbHUKOM». JIluHeliHoe HamnpsbkeHue paBHO 220 B.
Haiinure dasnoe nHanpsoxkenue?
a)127B; 6)220B; B)380B.

162. YacroTa BpallleHUss MarHUTHOTO MMOJIs1 acHHXpoHHOro asuratens 1300 o6/mMun. YacToTa BpamieHus
poropa 1250 06/muH. OnpeeuTh CKOJIBKCHHE.
a) 40; 0) 0,38; B) 4; r) 0,038.

163.Kakoif u3 nmpoBOAOB OJMHAKOBO JHAMETpa W JJIUHBI MEHBIIIE HArPEBACTCS — MEIAHBIM WIIM CTAJIbHOMN
MIPU OJTHOM M TOM ke cuiie Toka? Y IeIbHOE COMPOTUBIICHUE MEIU -

1,7 - 1080mMm, cramm - 12 - 100m M.

a) MEJHBI; 0) cTanbHOMH; B) 00a IMpoBOJIa HATPEBAIOTCS OJMHAKOBO;

') HM KaKOW U3 NMPOBOJIOB HE HarpeBacTCsl.

164. B snexkTpuyeckyro Lielb NapajljielbHO BKIIOUEHBI ABa pe3ucropa ¢ conpotuBieHueM 20 Om u 50
Owm. Hanpsixenue Ha Bxone 140 B. Onpenenute Tok Ha HEpa3BETBIEHHOM YYacCTKe.
a)4 A; 0)2A; B) 9,8 A; r) 20 A.

165. OnpenenuTs CONPOTUBIICHUE JaMIIbl HAKAJIUBAHU , €CJIM Ha Hell HanucaHo 25 Bt u 220 B
a) 1936 Om; 6) 0,11 Om; B) 19,36 Om; r) 11000m.

166. YV cmioBoro oaHodaszHoro tpanchopmaropa HOMHHAJIbHOE HampspbkeHne Ha Bxojae 4000 B, Ha
BbIxoze 220 B. Onpenenuts Ko3GGUITUEHT TpaHCHOPMAITHH.
a) 180; 0) 0,055; B)18; r)5,5.

167. K Kkakoil CTENEeHM HHTErpaldd OTHOCITCA MHTErpalibHble MHUKpPOCXeMbl, cojepxaiiue 1200
JIOTUYECKHUX JIEMEHTOB?
a) MaJIoK; 0) cpenHeii; B) BBICOKOI; ') CBEpPXBBICOKOM.

168. CKONbKO IIECTUBOJBTOBBIX JIAMIIOYEK HEOOXOAMMO B3SATh MJIA €JOYHOW TUPISHIBIL, €CIH
HanpspkeHue cetn 127 B?
a) 37 mr.; 6) 21 mr.; B) 42 mmT.; r) 11 mr.
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169.0npenenuts o01Iee CONPOTUBICHHE MM NPHU MapalieIbHOM COEIUHEHHH 2-X MOTpeOHTenei,
COIIPOTUBIIEHUE KOTOPBIX 110 250 OMm?
a) 12,50wm;  06) 250 Owm; B) 1250M; T1)250Mm.

Pemmnre 3apaun

1. K tpexdaszHoii cetu ¢ nuHEWHbIM HampspkeHueM 220 B monkimioueHa cHMMeETpUYHasi Harpyska,
aKTUBHOE CONPOTHBIICHHE KOTOPO# B Kaxkaoi ¢aze 150 Om, a UHAYKTUBHOE

110 Om. Haiigute ha3Hble TOKM U HAPsKEHUE TIPU BKIIFOUEHUU HATPY3KU «TPEYTOJIbHUKOMY?

2. YUemy paBHO oOmiee compoTuieHue nenu u3 10 mocinepoBaTeIbHO COSTUHEHHBIX PE3UCTOPOB, €CIU
COIPOTHUBIICHUE KaXI0T0 U3 HUX Ha 25 OM Ooibliie MpeablIyIero, a CONPOTUBICHHUE IEPBOTO PE3UCTOPa
R1=400 Om? HaiinuTe HanpsxeHue Ha nsATOM pe3uctope Rs , ecnu HanpspkeHue nutanust nenu 220 B.

3. K tpexdasznoii cern ¢ nuHelHbM HampspkeHueM 380 B monkimioueHa cMMMeETpUYHas Harpyska,
aKTUBHOE CONPOTHUBIICHHE KOTOPOH B Kaxkao# (aze 240 OM, a eMKOCTHOE

80 Om. HaiiTu ¢a3Hble TOKM U HANpsKEHUE MTPU BKIIOYEHUH HATPY3KH «3BE3/10i»?

4. CuHycouJallbHO HW3MEHSAIOIIMECS HANpPSHKEHUsS IMPEJICTABIECHbl  CIEIYIOIIMMH  BBIPAXKECHUSIMU
u1=100sin(314t+30°),u2=200sin(314t+60°). Omnpenenute mnpu MOMOIIM BEKTOPHOM AMarpaMmbl oOriee
HarpspKeHue (IeMCTByOIIee 3HaUYEHUE).

5. Haligute BbIpaxkeHue Jjisi MTHOBEHHOT'O 3HAYEHUS TOKA B LIEMU C KOHJIEHCATOPOM eMKOCThI0 C=1 MK®D,
KOTOPBIH MMOAKIIIOUEH K UCTOYHUKY NepeMeHHoro Hanpsbkenus 220 B, yactoroit 100 I'w.

6. Kakast MOIIIHOCTB pacxoJlyeTcsi B COEIMHUTENBHBIX MMPOBOJIAX, €CIIM HaNpsbkeHue Ha Harpyske 80 B, a
ToK B nenu 40 MA? DnexkTtpuyeckas uens nojakiaoyeHa Kk ucrounuky ¢ 9J1C E =100 B u BHyTpeHHUM
CONMPOTUBIIEHUEM Tpx= 50 OMm.

7. K tpexda3Hoil cern ¢ JNMHEHHBIM HanpsbkeHueMm 127 B noxkimtoueHa cUMMeETpUYHas Harpyska,
aKTUBHOE COMPOTHUBJICHHE KOTOPOil B ka0 paze 110 Om, a UHAYKTHUBHOE

60 Om. Haiinute (ha3HbIe TOKH U HANPSDKEHUE MTPH BKIIFOYCHUH HATPY3KH «TPEYTOIBHUKOM»?

8. Uemy paBHO 00Illee CONPOTHUBIEHUE IEMH U3 8 MOCIEAOBATEIbHO COCTUHEHHBIX PE3HCTOPOB, €CIU
COINPOTHBIIEHUE KKAO0r0o 13 HUX Ha 50 OM Gouiblie mpeabIIyniero, a CONpOTHBICHHE TEPBOTO PE3UCTOpa
R1=200 Om? HaiiTu HanpsikeHue Ha BOCbMOM pe3ucTtope Rs , eciiu Hanpsixkenue nutanus uenu 220 B.

9. K tpexdas3Hoii cern ¢ nuHEWHbIM HanpsbkeHuem 220 B moxkimroueHa cUMMeETpUYHas Harpyska,
aKTUBHOE COMPOTHUBJICHHE KOTOPOil B ka0 paze 180 Om, a eMKkocTHOE

150 Om. HaiiTu a3Hble TOKM U HANIpSKEHHUE MTPU BKIOYEHUH HArPy3KH «3BE3/101»?

10.CuHycouganbHO U3MEHSIOUTUECS TOKU MTPEICTABICHBI CICAYIOIIMMU BhIPAKESHUSIMHU

11=0,5sin(3 14t+45°), 1=0,8sin(314t+90°). Onpexnenure Mpu MOMOIIA BEKTOPHOU JUArPaMMbI OOILIHI TOK
(meiicTByrOIIIEE 3HAUCHUE).

11. Haiinure BbIpakeHHE U1 MTHOBEHHOI'O 3HAYEHUsS TOKA B LIENM C KATYLIKOM MHIYKTUBHOCTBIO L=
0,4 I'n, KOTOpas NOJKIIFOYEHA K UICTOUYHUKY ITepeMeHHOoro HamnpsikeHus 220 B, wactoroit 50 ['m.

12. Kakast MOLITHOCTB pacXOAyeTcs B COCIMHUTENbHBIX MPOBOAaX, €CIM HanpsikeHue Ha Harpyske 180 B,
a Tok B nenu 50 MA? DnekTpuueckas uenp noakirodeHa Kk uctouHuky ¢ 9J{C E= 200B u BHyTpeHHUM
conpoTuBiieHuEeM rps= 40 Om.

13. K Tpexdaznoit cetu ¢ nuHeWHbIM HampsbkeHreMm 380 B monkitoueHa CUMMETpUYHAs Harpyska,
aKTUBHOE COMPOTHBIICHHUE KOTOPOH B Kaxmoi (aze 250 Om, a eMKOCTHOE 100 Om. Haiigure da3ubie
TOKHU U HaNpsDKEHUE MPU BKIIOYCHUH HATPY3KH «TPEYTrOJIbHUKOMY?

14. Yemy paBHO 00Ilee CONPOTUBIICHUE LIeTH U3 14 MOcie0BaTeIbHO COEAUHEHHBIX PE3UCTOPOB, €CIH
COIPOTHBIICHUE Kax10r0 U3 HUX Ha 30 OM OoJIbIe MPeabIIyIIero, a CONPOTUBICHHUE ITIEPBOTO PE3UCTOPA
R1=300 Om? Haiinute HanpspKeHUE Ha AecsATOM pe3uctope Rio , ecnu Hanpsikenue nutanus menu 220 B.
15. K tpexcdaznoii cetn ¢ nuHeHHbIM HanpspkenueM 220 B mogkiroueHa cHMMETpUYHAs Harpyska,
aKTUBHOE COMPOTHUBJICHHE KOTOPOil B Kax0il ¢aze 180 Om, a eMKOCTHOE 60 Owm. Haiitu ¢aznbie
TOKHU U HaNpsHKEHUE MPU BKIOYEHUH HArPy3KH «3BE3100M»?

16. CuHycougabHO U3MEHSIONIMECS HANPSHKEHUS MPEJCTaBICHbI CIEAYIOIIUMU BBIPAKEHUSAMU U] =
150sin(314t + 45°), w2 = 250sin(314t + 90°). Onpenenure nMpy MOMOIIN BEKTOPHOH Juarpammsl o0Iiee
HanpsbKeHUe (IeHCTBYIOIIee 3HaYSHHE).

17. Haligute BbIpaXkKeHHE /711 MCHOBEHHOI'O 3HAUEHUS TOKA B IIENM C KOHAEHCATOPOM €MKOCThio C=2
MK®, KOTOPBIH MOJKIIOUEH K UCTOYHUKY IIepeMeHHOoro Hanpsbkenus 220 B, yacroroit 50 I'w.
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18. Kakast MOIITHOCTB PacXoyeTcsl B COSAMHHUTEIbHBIX IPOBO/IAX, €CIU HaMpsHKEHUEe Ha Harpyske 225 B,
a Tok B 1enu 20 MA? Dnekrpuueckas Lenb noaxitoueHa K uctounuky ¢ 9/1C E =250B u BHyTpeHHUM
CONMPOTUBIIEHUEM Tpx= 50 OMm.

19. K tpexdaznoii cetn ¢ nuHeiHbM HanpspkerneM 380 B mogkimroueHa cMMMeETpU4YHAsi Harpyska,
aKTUBHOE CONPOTHUBJICHHE KOTOpOoi B kaxaoi (aze 220 Om, a unayktuBHoe 120 Om. Haiinurte dasubie
TOKH U HaNPsDKEHUE MTPU BKIIIOUEHUH HATPY3KHU «TPEYTOJIbHUKOMY?

20. Yemy paBHO 0O0Iliee CONMPOTHUBIICHUE IeH U3 12 MOCIeq0BaTeNbHO COSAMHEHHBIX PE3UCTOPOB, ECIH
COIPOTHBIICHUE Kax10rT0 U3 HUX Ha 20 OM OoJIbIIIe MPEABIIYIIETO, 8 CONPOTUBIICHHUE ITIEPBOTO PE3UCTOPA
Ri=100 Om? HailiTu HampspkeHue Ha OJMHHAIIATOM pe3ucTope Rii, ecnu HampshkeHHe NMUTaHUS LEeNH
220 B.

21. K tpexcdasnoit cetu ¢ nuHeiHbIM HampsbkeHuem 380 B moakmroueHa cUMMETpuUYHas Harpyska,
aKTUBHOE CONPOTHUBIICHHE KOTOPOH B Kaxkao# (aze 260 OM, a eMKOCTHOE

130 Om. HaiiTu ¢a3ubie TOKM U HANPSKEHHUE MPH BKIIOYEHUH HATPY3KH «3BE3/101»?

22. Haiinute BbIpa)keHME JUIsi MTHOBEHHOI'O 3HAYEHHS TOKA B LIEMHU C KaTYUIKON MHIYKTUBHOCTbIO L =
0,6 I'n, KOTOpas NOJKIIFOYEHA K UICTOYHUKY ITepeMeHHoro HamnpsikeHus 220 B, wactoroit 100 I'w.

23. CuHycouJallbHO U3MEHSIOLINECS TOKU MIPEICTABICHbI CIEAYIOIUMU BbIPaXKECHUSIMU
11=0,8sin(314t+30°), 12=1,6sin(314t+60°). Onpenenute Mpu MOMOIIM BEKTOPHOI TuarpaMmbl OOLIUI TOK
(meiicTByIOIIICE 3HAYCHUE).

24. Kakast MOLIHOCTbh PacXOAyeTcs B COEIMHUTENbHBIX IPOBOJAX, €CIU HalpshkeHue Ha Harpyske 220 B,
a Tok B 1enu 50 MA? DnexTpuueckas 1enb nojakiaoyeHa K uctouHuky ¢ 9/IC E = 240 B u BHyTpeHHUM
CONMPOTUBIIEHUEM Tpr= 80 OMm.
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Busersl 10151 IpoBe/ieHNs IK3aMeHa
(ouHasi ¥ 3a04Has (POPMBI 00yUeHMS)

HNHcTpyKkuus Aas IK3aMeHY0LIerocs:

1. IlpouTuTe BHUMATEIBHO HHCTPYKLUIO.

2. Ilpu mOATrOTOBKE K OTBETY M HETOCPEACTBEHHO BO BPEMsI OTBETA HAa YK3aMEHE 00YyJaroInuMCs
paspeliaercsi Moib30BaThCs Ja0OPATOPHBIM M JAEMOHCTPALIMOHHBIM O000pYIOBaHHUEM, KaJbKYJIATOPaMH,
CIPAaBOYHHUKAMH U TaOJIHULAMH, HE CO/ICPKAIIMMU IPSMOTO OTBETA HA BOIPOCHI OMIIETOB.

3. Ilpu BbInONHEHUHW 3anaHuil Bbl MOXeTe MOiIb30BaThCSl YEPHOBUKOM. COBETYEM BBIIIOJIHATH
3aJlaHus B TOM IMOPSIIKE, B KOTOPOM OHHM JIaHbl. J{J11 SKOHOMHMM BPEMEHHU MPOITyCKalTe 3a/laHue, KOTOpOoe
HE y/1aeTcsl BBIIOJIHUTB Cpa3y, U MepexojuTe K cieayrouieMy. Eciiu mociie BeIoJHEHUs Bceil paboThl y
Bac ocranercs Bpemsi, Bol cMokeTe BEpHYThCS K IIPOITYILIEHHBIM 3a/IaHUSIM.

4. Bpems Ha noArotoBky — 40 MUHYT.

Kontponupyemsie komnerenuuu: OK 01, OK 02

Kpurepun ouenku:

OLIEHKA «OTJIMYHO» — 3aCITy’)KUBaeT OOYYaIONIMIACS, MOKA3aBIIMKA TIYOOKHHA M BCECTOPOHHHIMA
YPOBEHb 3HAHUS JUCLHUIIINHBI, YCIIEIIHO BBIIOIHUBIINAN 3aJaHus, IPEAYCMOTPEHHBIE IPOIPAMMOIA.

OIIEHKA «XOPOII0» — 3aCIy>KUBACT OO0YyYaIOIIMIACs, MOKA3aBIIMK MOJHOE 3HAHWE JIUCIMIUIUHEI,
YCIIEIIHO BBIIIOJIHUBIIUH 3aJaHUs, IPELyCMOTPEHHBIE IPOTPaMMOM, HO JOIYCTUBIIWNA HE3HAYUTEIIbHBIC
HEJI0YETHI B OTBETE.

OLICHKAa «YyJIOBJIETBOPUTEJBHO» — 3aCIy)KUBaeT OOydYaloluiics, IOKa3aBIIMKA 3HaHUE
JUCHUIUIMHBL B 00bEME, JOCTaTOYHOM JUJIsl IMPOJIOJDKEHUS] OOYy4eHMsl, CHpPAaBUBIIMICA C 3aJaHUSIMHU,
IIPEYCMOTPEHHBIMU IPOTPaMMOil (AOIYCKatOTCSl HETIOJIHbIE OTBETHI Ha ITOCTABJICHHBIE BOIIPOCHI).

OLlEHKA  «HEYJOBJIETBOPHTEIbHO» —  3aCIy)KMBaeT  OOydaroummiics, OOHapyKHUBIIHHA
3HA4YMTENbHbIE MpOOENbl B 3HAHUM JUCLHMILIMHBI, JOMYCTUBIIMM NPUHUMIHAIBHBIE OIIMOKM INpU
BBIITOJIHEHUM 3aJJaHUH, IPElyCMOTPEHHBIX IPOIPaMMOM.

83



OTBeThI

Bbunaersl

N

)]

=)

10

1

((TpCYFOJ'IBHI/IK»
Uy = U, = 220B
Z=(R2+X12) =186 Om
14=Uq¢/Z=1,18A

R=10R1+45AR=51250Mm
[I=U/R=0,04 A
Us=1Rs=I(R1+4AR) =
=20B

«3Be3a»

Uy = U,/ V3 =220B
Z=\(R*+ Xc?) = 2530m
I,=U4/Z =0,87 A

Um = 290B
U=Un/\2=206B

Un=\2U=310B

o = 2nf = 628 pan/c
Xc=1/(Co) = 1592 Om
In=Un/Xc=0,19 A
i=0,19 cos (628t + 90°)

E:UHal"py3.+UBHyTp+UCOB,Z[.Hp.
Ucoez{.np:E - UHarpy3- Ir==18B
Pcoeu.np.:Ucoeu.np.I:O,72BT

«TpeyronpHux»
Up=Ux=127B
Z=\(R2+ X12) = 125 Om
Ip=Uy/Z=1A

R=8R;+28AR=3000 Om
I=U/R=0,073 A
Us=1Rs=1(Ri1+7AR) =
=40B

«3Be3may»
Up=U,/\V3=127B
Z=\(R2+ X?) = 234 Om
Ip=Uyp/Z=0,54 A

10 B

w=0,12 A
[=1n/N2=0,085A

11 0

Un=12 U=310B
o =2nf=314 pan/c
Xi=Lw =126 Om
Im=Un/X1 =2,46 A
1=2,46 sin 314t

12 0

E:UHarpy3.+UBHyTp+Ucoeu.np.
UCOC}l.l‘lp.:E'UHar‘py?,Ka' Ir==18B
Pcoeu.np.: Ucoeu.np.IZO,gBT

13 0

«Tpeyl"OJ'IBHI/IK»
Uy=U,=380B
Z=\(R2+ X12) = 269 Om
lp=Uy/Z=141A

14 a

R=14R1+91AR=69300M
[=U/R=0,032 A
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U= I R10=I(R1+9AR)==18B

15

«3Be3a»
Up=U,/V3=127B
Z=\(R2+ Xc?) = 190 Om
lp=Uy/Z=0,67 A

16

Unm= 380 B
U=Un/\2=270 B

17

Uns="2U=310B

o =2nf=314 pan/c
Xc= 1/(Cow) = 1592 Om
In=Uw/Xc=0,19 A
1=0,19 cos (314t + 90°)

18

E:UHarpy3.+UBHyTp+Ucoeu.np.
Ucoea.np.:E'UHarpy3Ka' II‘= :24B
Pcoeu.np.:Ucoeu.np.I:O,4SBT

19

«Tpe}’FOJ'IBHI/IK»
Uy=U,=380B
Z=N(R2+ X12) =251 Om
Ip=Uy/Z=1,51 A

20

R=12R;+66AR=252 OmM
I=U/R=0,087 A

U=l Rii=I(Ri+10AR)= =
26 B

21

«3Be3may»
Uyp=U,/V3=220B
Z=\(R?+ Xc?) =291 Om
Ip=Uy/Z=10,76 A

22

In= 2,36 A
[=1./V2=1,67 A

23

Un=V2 U=310B
o = 2nf = 628 pan/c
Xi=Lo =377 Om
Im= Un/XL = 0,82 A
i=0,82 sin 628t

24

E=Usarpys. T Usuyrp. T Ucoer.mp
Ucoea.np.: E'Uﬂarpy31<a -Ir=
=16B

Pcoeu.np:Ucoeu.np.I = O,S Bt
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

PaccmoTtpeno: OK3aMeHAMOHHBIN Omiaer Ne 1 YTBepkato:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTUYeCKUX TUCIUTIINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. Kakoif u3 mpoBO/IOB OJMHAKOBOM IJIMHBI M3 OJIHOTO W TOTO K€ Marepuaiga, HO Pa3HOTO JAHAMETPa,
CUJIbHEE HarpeBaeTcs IpU OJHOM U TOM K€ TOKe?

a) o0a IpOBO/Ia HArPEBAIOTCS OJMHAKOBO;

0) cuibHEe HarpeBaeTcsl MPOBOJ C OOJIBIIUM JUAMETPOM;

B) CHJIbHEE HAarpeBaeTCs MPOBOJI C MEHBIIUM JUAMETPOM.

2.CKOJIBKO MIECTUBOJIBTOBBIX JIAMIIOUEK HEOOXOAUMO B3SITh JUISL €IOYHOM THUPISHIBI, €CIIM HaNpsKeHUE
cetu 220B?
a)37 wr.; 6)20 wr.; B) 40 wmr.; r) 16 mr.

3. OnpenenuTh CONPOTUBIICHHUE JIAMIThl HAKaJIMBaHUs, eclid Ha Hel Hanncano 100 Bt u 220 B.
a) 484 Owm; 0) 448 Owm; B) 684 Owm; r) 864 Om.

4.1lenb MepeMEHHOTO TOKA COJEPIKUT JIaMITy HakanuBaHus. Kak n3aMensercs 1o ¢ase TOK U HalpspKeHHUE
B 9TOM Lenu?

a) TOK OIePEeKaeT HaNpPsDKEHUE Ha Yroul T/2;

0) HampsHKEHUE U TOK COBMAIAIOT 10 (ase;

B) HalpsDKEHUE ONEpekaeT TOK Ha yroi /2.

5. CxeMa COCTOUT M3 OJJHOTO PE3UCTUBHOIO AJIEeMEHTa ¢ conpoTuBienneM R=220 Om. Hampspkenue Ha
e€ 3axxmmax u= 220 sin 628t. Onpenenure MOKa3aHUs aMIIePMETPa U BOJIBTMETPA.

a) [=1A, U=220B; 06) I1=0,7A, U=156B;

B) [=0,7A,U=220B; r) I=1A, U=156B.

6. CummeTpudHasi Harpy3ka coelIvHeHa «3Be3noi». Jluneitnoe Hampspbkenue paBHo 380 B. Haiinure
(bazHoe HanpsHKEHHE.
a) 127 B; 6)220B; B) 380 B.

7. YacroTa BpalleHHss MAaTHUTHOTO MOl acuHXpoHHoro nasurarenss 1000 o6/muH. YacTora BpalieHUs
potopa

950 06/muH. OTnIpeIeInTh CKOJIBKCHHE.

a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n MEpPEeX0JI0B COACPKUT MOJYyNPOBOJHUKOBBIN 11017
a) O/IMH; 0) nBa; B) TpU; I') 4ETBIPE.

86



9. Kakyto posib B 3JIEKTPOHHBIX CX€Max BBIIIOJHSIET BapuKan?
a) CONPOTUBJICHMUS, 0) KJItoya; B) UHIYKTUBHOCTH; ') EMKOCTH.

10. K tpexdaznoii cetn ¢ nuHeWHbIM HanpspkenneM 220 B mojkiroueHa cHMMETpUYHAs Harpyska,
aKTUBHOE COIMPOTUBIEHUE KOTOPOW B Kaxoil ¢aze 150 Om, a unayktuBHoel 10 Om. Halingute ¢asnbie

TOKHU U HaNPsHKEHUS NPU BKIIOYEHUH HArPy3KH «TPEYTOIbHUKOM»?

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

PaccmoTtpeno: OK3aMeHAIMOHHBIH OmieT Ne 2 YTBepkato:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTUYeCKUX TUCIUTIINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1.B xakux ciyyasx NpUXOJUTCs IPUMEHSATH apajjiebHOE COEUHEHNE KOHEHCATOPOB?
a) JUTsl IOJTy4eHUsI OOJIBIINX EMKOCTEHH;

0) A yIIydnieHus 3amnaca MpOYHOCTH U30JISIIIUH KOH/ICHCATOPa;

B) ISl IOJTyYEHUS MaJIOil EMKOCTH.

2. Tpu pesucropa: Ri= 4 Om, Ry=5 Om, R3=6 OM coenuHEHBI MOCIENI0BATEIbHO W BKJIIOUEHBI B
ANEeKTpUYecKyto ceTb. Ecnu Hanpshkenue Ha pesuctope Ro paBHo 12 B, To HanpsikeHHE JIEKTpUUYECKOU
CETH PaBHO:

a) 30 B; 0)24B; B)36B; r) 16 B.

3. OnpenenuTs TOK Is, MOAXOAAIINI K Y37y MM MOCTOSHHOTO TOKA, €CIu TOKU B BeTBsiX: [1 =-3 A, D
=1A, =5A, L=-4A.
a) 12 A; 0)1A; B) 6 A; r)-7A.

4.1lerb MIEpeMEHHOTO TOKa COJIEPKUT KOHIeHcaTop. Kak m3mMeHseTcst mo ¢a3e TOK U HANpsHKESHUE B dTOU
uenu?

a) TOK oIepekaeT HapsDKeHUE Ha yTodl 7/2;

0) HaNmpsDKEHHUE W TOK COBMAIAIOT 110 ¢ase;

B) HaNpsDKEHUE OTEePEKaeT TOK Ha yroJi /2.

5. Kak u3MEHUTCSI €MKOCTHOE COIPOTHUBIICHUE C YBEIIMUSCHUEM YaCTOTHI B 4 paza?
a) He U3MEHUTCS; 0) yMEHBLIUTCS B 4 pa3a; B) yBeNIUYHUTCS B 4 pa3a; T) yMEHbIIUTCS B 16 pas.

6. Harpyska coenuHeHa «3Be30i». B kakoM cilydae TOK B HyJIEBOM IIpoBoze paseH 07
a) Ipu CAIMMETPUYHON Harpy3ke;  0) Mpu HECUMMETPHUYHON Harpys3Ke.

7. CuMMeTpuYHAsT Harpy3Kka COSIUHEHA «TpeyroibHUKOM». [Ipu m3mepennun (asHOTO TOKA, aMIIEPMET]
nokazain -10 A.Haliiure TOK B IMHEHHOM MPOBOJIE.
a)10A; 0)17,3A; B)14,14 A; 1)20A.

8. M3meputenbHbIil TpaHchopMaTop TOKa MMeeT OOMOTKM ¢ ymciaoM BUTKOB 2 u 100. Omnpenenute
ko3 purmeHT TpanchopmaImu.
a) 50; 0)0,02; B) 98; r) 102.

9. DIEKTPOHHBIC YCTPOMCTBA, MPEOOPA3YIONINE IMOCTOSTHHOE HAMPSHKCHHE B MEPEMEHHOE HAIPSIKCHHE,
HA3BIBAIOTCS:
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a) BBIMPSIMHUTEIISIMHU; 0) WHBEpPTOPAMH; B) CTAOMJIMTPOHAMU; r) punbTpaMu.
10. Yemy paBHO oOriiee conpoTHBiieHHE Iienu U3 10 mocienqoBaTelbHO COSTUHEHHBIX PE3UCTOPOB, €CIU

COIIPOTHBIICHUE KKIAOT0O U3 HUX Ha 25 OM Ooublie MpeIblIyiero, a CONPOTHBICHHE TEPBOTO PE3UCTOpa
R1=400 Om? Haiingute HanpsbkeHue Ha msToM pesuctope Rs , ecnu HanpspkeHue nutanus nenu 220 B.

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

PaccmoTtpeno: OK3aMeHAIMOHHBIH OmieT Ne 3 YTBepkato:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTUYeCKUX TUCIUTIINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1.ITo kakoMy 3aKOHY MOXHO ONPEICITUTH CHITY B3aUMOICHCTBUS 3aps0B?
a) 3akoHy Oma; 0) 3akoHy Amriepa; B) 3akoHy [[xoyns-Jlenua; 1) 3akony Kysona.

2. B a51eKTpUUECKOM CeTH MOCTOSTHHOTO TOKA HAIPSHKEHUE Ha 3aKMMax UCTOYHUKA 3JIEKTposHepruu 26 B.
Hanpspokenne Ha 3axumax norpedurens 25 B. Onpenenurte MmoTepro HAMPSHKCHHUS.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. Kak usmeHHTCS HaIIpsAPKCHUE Ha BXOJHBIX 3aKMMax SHGKTqueCKOﬁ O IMOCTOAHHOI'O TOKa C
AKTUBHBIM 3JICMCHTOM, €CJIM MAPpAJUICIIbHO HCXOAHOMY 3JICMCHTY BKIIIOYHUTH el OauH DJIEMEHT?
a) HE UBMCHUTCA, 6) YMCHBIINTCA, B) YBCIIUYIUTCA, F) JJIA OTBETAa HEAOCTATOYHO JAaHHBIX.

4. OnpenenuTte MepuoJ] CUTHaNa, €ClId YacToTa CUHycouanbHoro Toka 50 I'.
a) 400 c; 0) 1,4 c; B) 0.02 c; r) 40 c.

5. Kak u3MeHUTCSI WHIYKTHBHOE CONMPOTUBIICHUE C YBEIIMUCHUEM YaCTOTHI?
a) He UBMEHUTCS; 0) YMEHBIIUTCS; B) YBEIUYUTCS.

6. CumMeTpuyHas Harpy3ka COEJUHEHa «TpeyrojbHUKOM». JIuHeiiHoe HamnpsbkeHue paBHo 380 B.
Haiinure da3noe HanmpsokeHue.
a) 127 B; 6)220B; B)380B.

7. Ilpm kakux 3HaUeHUSIX KodpduumeHTa TpaHcHoOpMaIMK  IEIECOOO0pa3HO  MPHUMEHSTh
aBTOTpaHCc(hOpPMaTOpPbI?
a)k>1; 0)k<1I; B) k<2; I') HEC UMECT 3HAYCHUSI.

8. Kak m3MeHHUTCS YacToTa BPalCHUsI MAPHUTHOTO IOJISl TPH YMEHBIICHUH Tap MOJIFOCOB aCHHXPOHHOTO
Tpex¢a3zHOro ABUTATENS?
a) YBEJIHUUTCS; 0) yMEHBIIUTCS; B) OCTaHETCS IIPESKHCH.

9.CKOIBKO p-n MepexoA0B y OUMOISPHOrO TpaH3ucTopa?
a) OJIUH; 0) nBa; B) TpH; T') 4YeThIpE.

10. K tpexcdaznoii cetn ¢ nuHeiHbM HanpspkerneM 380 B mogkimroueHa cMMMeETpU4YHAsi Harpyska,

aKTUBHOE COMPOTHUBIIEHUE KOTOPOHl B Kaxkaoi daze 240 Om, a emxoctHOoe 80 Om. Haiitu da3ubie TOkU U
HaIPsDKEHUS MIPU BKIIFOUSHUH HATPY3KH «3BE3/101»?
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

PaccmoTtpeno: OK3aMeHAIMOHHBIH OmieT Ne 4 YTBepkato:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTUYeCKUX TUCIUTIINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3ananusax Nel-Ne9 Heob6xo1MMo BBIOpaTh MPABUIIBHBIN OTBET, 3amucath OykBy oTBeTa; B Nol0-pemuTh
3ajauy.
1.Kakoil U3 mpoBOAOB OJMHAKOBOTO CEYEHHS W3 OJHOTO M TOrO XE€ Marepuaia, HO pa3HOM JUIMHBI,
CUJIbHEE HArpeBaeTcCsi MpU OJHOM U TOM K€ TOKe?
a) 00a MpoBOJia HArPEeBAIOTCS OAMHAKOBO;
0) cuiIbHEE HarpeBaeTCsl MPOBOJI OOJIBIICH JTHHEI;
B) CHJIbHEE HarpeBaeTcCs MPOBOJI MEHbBIICH JUIUHBI.

2. Kakoii criocod coeTMHEeHNsI ICTOYHUKOB MTO3BOJISICT YBEIIMYUTD HANpsKeHUE?
a) MOCJIeIOBATEIbHOE COCIMHEHNE; 0) mapayielbHOE COSAMHEHUE;  B) CMEIIAHHOE COCTUHEHHE;
T') HU KaKOW U3 MEPEUNCIICHHBIX CITIOCOOO0B.

3. B asieKTpHUECKYIO LeNb [TOCIEI0BAaTEIbHO BKIIFOUEHBI J1Ba pe3uctopa c conporusieHueM 10 Om u 110
Owm. Hanpsixenue Ha Bxoge 120 B. Onpenenure TOK B LS.
a)40A; 6)1 A; B)I12,8A; r1)6A.

4. Tlpu nocne0BaTebHOM COSANHEHUH PE3UCTOPA, KAaTyHIKH HHIYKTHBHOCTH, KOHJICHCATOPA OKa3aJIoCh,
YTO TOK OTCTAET OT HANPSDKECHHS Ha HEKOTOPBIH yroi. YTo MOKHO cKa3aTh O XapakTepe Harpy3ku?

a) mpeo0IiaiaeT eMKOCTHOE COIPOTHBIICHUE;

0) npeo0nagaeT HHAYKTUBHOE CONPOTHBIICHHE;

B) [Ipe00J1ajaeT akTHBHOE COMIPOTUBIICHUE, & HHIYKTHBHOE H €eMKOCTHOE COIPOTHBIICHHS PABHBL.

5. B tpexda3znyro ceth ¢ JIMHEHHBIM HanpsbkeHrueM 380 B BkIto4aroT Tpexda3Hblii ABUraTellb, KaXaas u3
00MOTOK KoTOpOoTro paccuntana Ha 220 B. Kak crnexyeT coequHUTh OOMOTKH JBUTATENS?

a) «TPEYrOJIbHUKOMY; 0) «3Be3/10i»;  B) JABHTraTelb HEJIb3sl BKIFOYATh B OTY CETh;

') MOKHO «TPEYTOJIBHUKOMY, MOKHO «3BE310i.

6. OOMOTKH Tpex(a3HOTo TeHepaTopa COSJAMHEHBI «TPEyroIbHUKOM». CKOJBKO JUHEHHBIX IPOBOIOB
MOJIXOAUT K reHeparopy?
a)3; 0) 4; B)2; T1)6.

7. Y cuiioBoro ogHO(Ga3HOTO TpaHchopMaTopa HOMHHAILHOE HampspbkeHue Ha Bxojae 6000 B, Ha BbIxoze
100 B. Onpenenuts k03P PUIUEHT TpaHCHOpMAIIHH.

2) 60; 6)0,016;  B)6; r) 600.

8.Y1paBisieMbIe BRIIPSIMUTEIN BBITOJHSIOTCS HA Oase:
a) TMOJIOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUIIOJIIPHBIX TPAH3UCTOPOB; I') THPUCTOPOB.
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9. K xakoii cTereHr UHTErpalii OTHOCSATCS MHTETPaIbHBIC MUKPOCXeMbI, conepxariue 400 Toruyeckux
3JIEMEHTOB?
a) MmaJiol;  0) cpenHel; B) BBICOKOI; I') CBEpPXBBICOKO.

10.CuHycouIaIbHO U3MEHSIOIINECS HAITPSDKEHUSI IPEIICTABICHBI CIICAYONIMMU BBIPAKECHUSIMH
u1=100sin(314t+30°), u2=200sin(314t+60°). Onpexenure Mpu MOMOIIH BEKTOPHOW JHMAarpaMMbI oOIiee

HanpsbKeHUe (IeHCTBYIOIIee 3HAYSHHE).

[IpenonaBaTens d.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

PaccmoTtpeno: 9K3aMeHAIMOHHBIH OmieT Ne 5 YTBepkato:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTUYeCKUX TUCIUTIINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1.Ilo mpoBOIOYHOM criUpalid, COMPOTUBIICHHE KOTOPOH B HarpeTtoMm coctossuuu 48 OM, TeueT ToK - 2,5
A.Kakoe KOJIu4ecTBO TEIIOThI BBIACINUT 3Ta CUpab 3a 2,5 MUHYTHI?
a) 25 xlx; 0)45xdx; B) 7,5x/x.

2.0npenenuTh 00II€e COMPOTHUBICHHWE IENH TMPHU MAPAUICTBHOM COCAMHEHUU 2-X TOTpeOuTenei,
conpoTusiieHrne Kotopbix no 100 Om?
a)2000m; 6)500mMm; B)100wMm; 1)0,2 OMm.

3. Kak u3amenurcs cnBur (a3 MexIy HaOpsHKEHHEM M TOKOM Ha KaTyIIKe WHIYKTHBHOCTH, €CIH 00a e
napamerpa (R n Xr) ogHOBpeMeHHO yBeanuaTcs B JBa pa3a?

a) YMEHBIIUTCS B JIBa pa3a; 0) yBenuuuTCs B JBa pa3a;  B) YMEHBUIUTCS B YEThIpE pa3a; TI) HE
U3MEHUTCH.

4. CxeMa COCTOMUT U3 OJIHOTO PE3UCTUBHOTO 3jeMeHTa ¢ conporusienueM R=110 Om. Hanpsixenue na
e€ 3axxmmax u= 220 sin 628t. Onpenenure MOKa3aHUs aMIIEPMETPa U BOJIBTMETPA.

a)l =2 A, U=220B; 6)[=14A, U=156 B;

B)[=1,4 A, U=220 B; rl=2A, U=156B.

5.KakoBo cooTHomieHHe MEXAy (a3sHBIMH H JUHEWHBIMHA HANPSOHKCHUSIMH TIPU  COCAMHEHUHU
HOTpeOUTENEH IMEKTPOIHEPTUN KTPEYTOILHUKOM.
a) Up=Uy; 6)U,=Uy/1,73; B) Uyp=10,578U..

6. K uemy npuBOoAuT OOPBIB BTOPUYHOH 11T TpaHc(opmaTopa ToKa?
a) K KOPOTKOMY 3aMbIKaHHIO; 0) K pexXuMy XOJIOCTOTO XO0/1a;
B) K IOBBIIICHUIO HANIPSOKCHHS, T') K IMOJOMKE TpaHcdopmaropa.

7. Yacrora BpalleHUs MAarHUTHOTO TOJIsI acMHXpoHHOro asurarens 1100 o6/muH. YacTtoTa BpamieHus
poropa 1050 06/muH. OnpenenanTsb CKOJIbXEHHE.
a) 45; 0) 0,45; B) 4,5; r) 0,045.

8. CKOJIBKO p-n MEpexo/IoB y TUpUCTOpa?
a) OJIH; 0) nBa; B) TpH;  T) YEThIpE.

9. DnexTpoas! (HOTOPE3UCTOPA BHIMOTHEHBI U3:
a) Menu; 0) IIaTUHBI;  B) )Kelie3a; r) cepebpa.
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10. Haiigute BbIpaXKeHHE I MTHOBEHHOI'O 3HAYEHUS TOKA B LIEMHM C KOHAEHCATOPOM eMKOCThio C=I
MK®, KOTOpBIN NOJKIIIOUEH K UICTOYHUKY IepeMeHHoro HanpsbkeHus 220 B, yacroroii 100 I'm.

[IpenonaBaTens d.1.0.

95



MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

PaccmoTtpeno: 9K3aMeHAIMOHHBIH OmieT Ne 6 YTBepkato:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTUYeCKUX TUCIUTIINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. MomHocTh ABUTATEN OCTOAHHOTO ToKa 2,5 kBT. [lone3nass MOIIHOCTD, OT/IaBaeMasi B Harpysky, 1,8
kBT. Onpenenure KIIJI nBuraresns.
a) 0,8; 0) 0,72; B) 0,6; 1) 0,85.

2. B anexTpuuecKkylo Lenb NapauleIbHO BKIKOYEHHI /1Ba pe3ucropa ¢ conporusieHueM 10 Om u 150 Om.
Hanpsioxenue Ha Bxoge 120 B. Onpenenute Tok Ha Hepa3BETBIEHHOM y4acTKe.
a)40A; ©6)20A; B)12,8A; 1) 6A.

3. B kakux ciay4asx NpuxXoAUThCA IPUMEHSThH [apaJljIelIbHOE COEAMHEHNE KOHAEHCAaTOPOB?
a) JUTsl IOJTy4eHUsI OOJIBIINX EMKOCTEHH;

0) A yIIydnieHus 3amnaca MpOYHOCTH U30JISIIIUH KOHICHCATOPa;

B) JJIsl IOJTyYEHUS MaJIOil EMKOCTH.

4. Ilpy KakoM HaNpsOKEHUH BBITOJHEE MEpeaBaTh dJIEKTPUUYCCKYIO SHEPTUIO B JIMHHUH JICKTpOIepeaay
IIPH 3a/1aHHOM MOIITHOCTHU?
a) MOHW)KEHHOM; 0) MOBBIIIEHHOM; B) 0€3pa3nyHO; T) 3HaueHue HampspkeHus yreepxkaeHo ['OCTom.

5. Konnencarop emkocthio C MOAKIIIOUEH K UCTOYHUKY CHHYCOMAANBLHOTO Toka. Kak m3mMeHurcs TOK B
KOHJIEHCATOPE, €CJIM YaCTOTY CUHYCOUAAIbHOTO TOKAa YMEHBILINTH B 3 pa3a?

a) yMEHBIIUTCSA B 3 pasa; 0) yBenuuutcs B 3 pa3a;  B) yBelIMUUTCS B 9 pa3;  T) OCTaHETCS
HEU3MEHHOM.

6. Ilomnas motpeOisieMass MOMIHOCTh Harpy3ku S= 250 kBA, a akrtmBHas momiHocth P= 200 kBT.
Omnpenenure K03 UIUEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,35; B)cos ¢ =0,55; r)cosp=0,8.

7. B cummerpuuHoii Tpexda3Hoi nenu TMHEHHBIN TOK 2,2 A. Paccunraiite (ha3HBIA TOK, €ClIM Harpy3ka
COEMHEHA «TPEYTOJIbHUKOM.
a) 2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. YKaxuTe MOJSIPHOCTh HANIPSDKCHUS HA IMUTTEPE U KOJUIEKTOPE TPAH3UCTOpA THIIA N-p-N.
a) IJIIoC, MItoc;  0) MUHYC, ILTIOC; B) IIIOC, MUHYC; ') MUHYC, MUHYC.

9.Kakum 00pa3oM 3J€MEHThI HHTETPATBHON MUKPOCXEMbI COCTUHSIOT MEXLy co00ii?
a) HaITbUICHUEM 30JIOTHIX HJIU ATFOMHHHUEBBIX JOPOXKEK Yepe3 OKHA B MACKE;
0) maikoi J1a3epHbIM JTy4OM;
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B) TEPMOKOMIIPECCHUEN;
') BCEMU NIEPEUUCICHHBIMU METO/IaMH.

10. Kakast MOIITHOCTH pacxoyeTcsl B COEIMHUTEIIbHBIX MTPOBOJIAX, €CIIU HamnpsokeHue Ha Harpyske 80 B,
a Tok B uenu 40 MA? Dnekrpuyeckas uensd noaxiaoyeHa Kk uctouHuky ¢ IJIC E =100 B u BHyTpeHHUM

COMPOTHUBIIEHUEM Tpr= 50 OMm.

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

PaccmoTtpeno: OK3aMeHAIMOHHBIH OmyeT Ne 7 YTBepkato:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTUYeCKUX TUCIUTIINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3ananusax Nel-Ne9 Heob6xo1MMo BBIOpaTh MPABUIIBHBIN OTBET, 3amucath OykBy oTBeTa; B Nol0-pemuTh
3ajauy.

1. OnpenenuTs CONPOTUBIICHUE JIAMITbl HAKAJIIMBaHUs, €CJI Ha HeW Hanncano 150 Bt u 220 B.

a) 423 Owm; 0) 243 Om;  B) 647 Owm; r) 323 Om.

2. JIa ucrounuka uMeroT oauHakoBbie DJ[C 1 TOKH, HO pa3Hbie BHYTPEHHHE conpoTuBieHus. Kakoit u3
HCTOYHHUKOB nuMeeT Oombmmii KITJ[?

a) KII/] ucTtouHuKoB paBHBI,

0) UCTOYHUK C MEHBIIIUM BHYTPEHHUM COIPOTUBIICHUEM;

B) UCTOYHHK C OOJBIIMM BHYTPEHHHUM COIPOTHBIICHUEM.

3. Onpenenuts TOK s, MOAXOASIINIA K y3JTy €U MOCTOSIHHOTO TOKA, €CJIM TOKU B BeTBAX: 1 =-2 A, I, =
4 A,

L=6ALL=-4A1s=1A.

a) 15 A; 0)5A; B) -5 A; r)-15 A.

4. Ammnutyna cuHycouganbHoro Hampspkenus 100 B, nauwanbnas ¢aza ¢= - 60° uactora 50 I'm.
3anuninTe ypaBHEHUE MTHOBEHHOTO 3HAUCHUSI 3TOTO HAIIPSIKEHUSI.

a) u=100 cos(-60°t); 6) u=100 sin (50t - 60°);

B) u=100 sin (341t-60°); 1) u=100 cos (314t + 60°).

5.CuMmMmeTpudHas Harpy3ka COCIMHEHA TPeyrojdbHUKOM. [lpm m3mepeHun (asHOro TOKa amIepmeTp
nokasan - 10 A. Haiinute TOK B TMHEHHOM IIPOBOJIE.
a)10A; ©06)17,3A; B)14,14A; 1)20A.

6. Jlammbl HakalWMBaHUS C HOMHUHAJIBHBIM HampspkeHuem 220 B BkimrowaroT B TpexdasHyro ceTh C
HanpsbkeHueM 220 B. Onpenenuts cxeMy COeITMHEHUS JIAMII.
a) TPEXIIPOBOIHOM 3BE3/0i;  ©) YETHIPEXIIPOBOHOM 3BE€3/I0M;  B) TPEYTOJIHLHUKOM.

7. UeM IpUHIMITAATHHO OTINYACTCS aBTOTPAHCHOPMATOPHI OT TpaHchopMaTopa?
a) MasbIiM ko3 duimeHTom Tpanchopmanuu;

0) BO3MOXXHOCTBIO U3MEHEHHS KO PHUIHEHTa TpaHC(HOPMAIIHH;

B) JJICKTPUYECKUM COCIMHEHHEM NIEPBUYHON U BTOPUYHOM IETICH.

8. Uro siBiIsieTCs KaTOAOM BaKyyMHOI'0 (poTO371€MeHTa?
a) HUKEJIMHOBasI IPOBOJIOKA;

0) IUIeHKa U3 MOIYIPOBOAHUKOBOTO MaTepuaa;

B) TOHKHI CJIOM II€JTI0YHO3EMENBHOIO METaILIA.
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9. ®yukuuoHanbHbINH 0710k DBM mpenHazHadeHHBIN 71 XpaHEHHs] OCHOBHOTO MacchBa MH(OpPMAINH
Ha3bIBACTCS:

a) OIepaTUBHOE 3aIIOMUHAIONIEE YCTPOHUCTBO;  0) YCTPONCTBO YIIPaBIICHUS;

B) apu(pMETHYECKOE YCTPOICTBO; T') BHEIIIHEE 3aIIOMUHAIOIIIEE YCTPONCTBO.

10. K tpexdaznoii cetn ¢ IWHEHHBIM HanpspkeHneM 127 B mojkiroueHa CHMMETpUYHAs Harpyska,
aKTUBHOE COMPOTUBIIEHUE KOTOpoil B kKaxaou (aze 110 Om, a maayktuBHoe 60 Om. Haiinute ¢asnbie

TOKHU U HaNpsHKEHUS NPU BKIIOYEHUH HArpPy3KH «TPEYTOIbHUKOM»?

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun

(I)e)lepa.ﬂbﬂoe Ar¢HTCTBO KEJIC3HOAOPOKHOI0 TPpaHcmopTa

®denepajibHOE TOCYIAPCTBEHHOE OI0IKeTHOE 00pa3oBaTeIbHOE

yupex/ieHue BbICIIero oopa3oBaHus

«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

PaccmoTtpeno: OK3aMeHAIMOHHBIH OmyieT Ne 8 YTBepkato:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTUYeCKUX TUCIUTIINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb

3ajauy.

1. Kakoe u3 NMpuBEICHHBIX YTBEP)KIECHUU HE COOTBETCTBYET MOCIEAOBATEIIBHOMY COCAMHEHUIO BETBEU

IIpH ITOCTOAHHOM TOKE?

a) TOK BO BCEX 3JICMCHTAX LICIIM OJMHAKOB,
6) HAIIpsPKCHUEC HA 3a’KNUMax LECIU paBHO CYMME HaHpH)KeHI/Iﬁ Ha BCEX €I'0 YUaCTKaX;
B) HAIIPs’KCHUE HAa BCCX 3JICMCHTAX LCIIH OJJMHAKOBO U paBHO IO BEJIMYHUHE BXOJHOMY HAITPSXKCHUIO.

2. Tpu pesuctopa: Ri = 8 Om, Ry = 4 Om, R3 = 6 OmM coenuHeHbl MOCIE0BATEILHO U BKJIIOYCHBI B
AJIEKTPHUECKYIO ceTh. Eciu HanpsbkeHue Ha pesucrope R3 paBHo 12 B, To HanpshbkeHHE 3JIEKTPUYCCKON

CETH PaBHO:

a) 30 B; 0) 24 B;

B) 36 B;

r) 16 B.

3. Ilpu nocnenoBaTeibHOM COSAMHEHUH PE3UCTOPA, KATYIIKA HHIYKTHBHOCTH, KOHJICHCATOPA OKa3aJIoCh,
YTO TOK ONEPEkKaeT HANpPsUKCHUE Ha HEKOTOPBIN yroy. UTo MOXKHO CKa3aTh O XapakTepe Harpy3ku?

a) mpeo0IiaiaeT eMKOCTHOE COIPOTHBIICHUE;

0) npeoOiagaeT HHAYKTUBHOE CONPOTHBIICHHE;
B) IIpe00iiajaeT akTHBHOE COMIPOTUBIICHUE, & MHIYKTHBHOE H €eMKOCTHOE COIPOTHBIICHHS PABHBL.

4. Kak u3MEHUTCS MHIYKTHBHOE CONPOTUBJICHUE C YMEHBIICHUEM Teproa?
0) YMEHBILIUTCS,

a) HE U3MEHUTCS,

B) YBEJIMYUTCS.

5.HampspkeHue Ha 3akMMax LENU C PE3UCTHBHBIM D3JIEMEHTOM H3MEHseTcss Mo 3akoHy: u=100

sin(314+30°). OnpenenuTe 3aKOH U3MEHEHHUS TOKa B 1enu, eciiu R=20 Om.
0) 1= 5 sin (314t + 30°);
r)i=3,55sin 314t.

a)i=5sin 314 t;
B) 1= 3,55 sin (314t + 30°);

6. Jluneinplii TOK paBeH - 2,2 A. Haiigute ¢a3HbIil TOK, €CliM CHMMETPUYHAs Harpy3ka COeJIMHEHa

«3BE3ION».

a)2,2A; 0)1,27A; B)3,8A;

r) 2,5 A.

7. B Tpexdasznyro ceTh ¢ tuHeHHbIM HanpshkeHrneMm 380 B BkitouaroT TpexdasHblil ABUTaTeNb, KaXas U3

00MOTOK KoTOpOTO paccuntana Ha220 B. Kak cieayer coemuHUTS OOMOTKH JIBUTATEIIS?

a) (TPCYTrOJIbHUKOM);

B) JABUTaTeNb HEJIb3s BKJIIOUATh B 3TY CETh; TI') MOYKHO TPEYIOJbHUKOM, MOXKHO 3BE3/0M.

8. YKakuTe MOJSPHOCTH HAIIPSDHKEHHS HA SMUTTEPE U KOJUIEKTOPE TPAH3UCTOPA THIA P-N-p.
') MUHYC, MUHYC.

a) TUTIOC, TUTIOC;

0) MUHYyC, IUTIOC;

0) «3Be3/10¥1»;

B) IUIIOC, MUHYC;
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9. DNeKTpOHHBIE YCTPOWCTBA, MPEoOpa3ymoIIne IMOCTOSHHOE HAINPsDKEHHE B NIEPEMEHHOE HaNpsDKEHHE,
Ha3bIBAIOTCA:
a) BBIIPSIMUTEISIMU; 0) WHBEpTOpaMuy; B) CTAaOMJIMTPOHAMH, r) huapTpaMu.

10. Yemy paBHO oOIlee CONPOTUBIECHHE LENH U3 8 MOCIEAOBATENbHO COCIUHEHHBIX PE3HCTOPOB, €CIH
COIIPOTHBIIEHUE KaKA0ro u3 HUX Ha 50 OM Oouibliie mpeblIyIiero, a CONpoTUBIEHHE IEPBOI0 pe3UCTopa

R1=200 Om? Haiitu HanpsbkeHHe Ha BOCbMOM pe3uctope Rs , ecinn Hanpsokenue nutanus uenu 220 B.

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

PaccmoTtpeno: OK3aMeHAIMOHHBIH OmyeT Ne 9 YTBepkato:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTUYeCKUX TUCIUTIINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. ITo xakoMy 3aKOHY MOKHO OIPEIEIHUTH CHITY, C KOTOPOH MarHUTHOE ITOJIe EHCTBYET Ha TIPOBOIHUK C
TOKOM?
a) 3akoHny Oma; 0) 3akoHy Ammepa; B) 3akony /[xoyns-Jlenma; r) 3akoHy Kyiona.

2. Kakoe U3 NpuUBEACHHBIX YTBEP)KJIECHUN HE COOTBETCTBYET MApAJJICIbHOMY COECIMHEHHUIO BETBEH IpH
IIOCTOSIHHOM TOKe?

a) TOK B IIOJIBOASIILIEHN LIEMM paBEH CYMME TOKOB BO BCEX 3JIEMEHTaX IIEIH;

0) HanpspKeHUe Ha 3a)KMMax LeU paBHO CyMME HaIlpsDKEHHUM Ha BCEX €ro yyacTKax;

B) HalPsDKEHUE HA BCEX JIEMEHTAX 1M OAMHAKOBO U PAaBHO M0 BEJIMYHMHE BXOJHOMY HaNpSKEHUIO.

3. Omnpexnenutp oOmIee CONMPOTUBICHUE IEMU TPU TMAPAUICTLHOM COEIWHEHHH 2-X TOTpEOHTENeH,
conpoTuBiieHrne KoTopbix no 100 Om?
a) 200 Owm; 6)500m; B)100M; T1)0,2 Om.

4. MomHocTp nBuratens nocrossHHoro Toka 1,5 xkBt. Ilonesnas momiHocTs, OoTAaBaeMasi B Harpysky,
1,125 xBt. Onpenenute KIIJ] nBurarens.
a) 0,8; 0) 0,75; B) 0,7; r) 0,85.

5.Karymka ¢ MHAYKTUBHOCTBIO L MOAKIIOYEHA K MCTOYHUKY CHUHYCOMJAIBHOrO HampsbkeHus. Kak
M3MEHUTCS TOK B KaTYLIKE, €CJIM 4acTOTa UCTOYHMKA YBEJIMUUTCA B 3 pa3a?

a) yMeHbpLIUTCS B 3 pasa; 0) yBenuuurcs B 3 pasa; B) yBeJIW4HUTCS B 9 pas; ) HE
U3MEHUTCH.
6. OOMOTKM Tpex(a3HOIo TeHepaTopa COEIUHEHbI «3Be310i». CKOJIbKO JHMHEHHBIX IIPOBOJIOB

MOAXOAUT K renepatopy?
a)3; 0) 4; B) 2; r) 6.

7.Kakoii pexxuM paboThl TpaHCHOpPMATOPa MTO3BOJISIET OMPEACTUTh KOG OUIIMEHT TpaHchopMaIuu?
a) peXUM Harpy3Ku; 0) peXHUM XOJIOCTOTO X0/1a;
B) PEXKUM KOPOTKOTO 3aMbIKAHMUS, I') HH OJIVH W3 IEPCUUCIICHHBIX.

8. Kak M3MEHHTCS 4acTOTa BpAICHUs] MATHUTHOTO TIOJISI IPU YBEJIMYCHUU T1ap MOJOCOB AaCHHXPOHHOTO
Tpex(ha3zHOro ABUTATENS?
a) YBEJIHUUTCS; 0) yMEHBIIUTCS; B) OCTaHETCS IIPESKHCH.

9. Kak Ha3bIBalOT cpeAHMI CION y OUTIONSPHBIX TPAH3UCTOPOB?
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a) CTOK; 0) UCTOK; B) 0a3a; T') KOJJICKTOP.
10. K tpexcdaznoit cetu ¢ nuHeWHbIM HampspkeHuem 220 B mojkitoueHa CUMMETpPUYHAs Harpyska,

aKTUBHOE COMPOTHUBIICHUE KOTOPOH B Kaxaou ¢daze 180 Om, a emkoctHOoe 150 Om. Haiitu dha3Hble TOKM 1
HaMPsDKEHUS TTPH BKIIIOYEHUU HATPYy3KHU «3BE3110i1» 7

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHAUMOHHBIN OmiteT Ne 10 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. B anexTpuyecKkyto Lenb NapajjiesibHO BKIIOUEHBI JBa pe3ucTopa ¢ conporusieHueM 20 Om u 80 Owm.
Hanpsioxenue Ha Bxoge 120 B. Onpenenute Tok Ha Hepa3BETBIEHHOM y4acTKe.
a)l,b2A; 0)083A; B)75A; T)06A;

2. B piekTpuYecKoil CcxXxeme JBa PE3UCTHUBHBIX JJIEMEHTAa COCIWHEHBI IoclieqoBaTebHO. Uemy paBHO
HanpsbkeHue Ha Bxojie npu cuiie Toka 0,1 A, ecniu R1 = 100 Om; Ro =200 Om?
a) 10 B; 6) 300 B; B) 3 B; r) 30 B.

3. Ilpu kaKoii cujie TOKa BHITOJHEE MEPEIaBaATh JIEKTPUUSCKYIO SHEPTUIO B JIMHHUH JICKTpOIIepeIad mpH
3aJaHHOU MOIITHOCTH?
a) MaJIoif; 0) 6obIIONH; B) 0e3pa3uyHo.

4. Kak u3MEHHTCS HaNpsDKEHHWE Ha BXOAHBIX 3aKUMax 3JIEKTPUYECKOW LENU IOCTOSHHOIO TOKa C
AKTUBHBIM 3JIEMEHTOM, €CJIH NapauIeIbHO UCXOJHOMY 3JIEMEHTY BKJIIOUUTH €IIE OJUH 3JIEMEHT?

a) HE U3MEHUTCH; 0) yMEHBILUTCS; B) YBEIUYUTCS; I) /Ul OTBETa HEJOCTaTOYHO
JTAHHBIX.

5. llems mEepeMEHHOrO TOKa COJACPXKUT KaTyIIKy WHAYKTHBHOCTH. Kak m3MmeHsercsa mo ¢ase TOK |
HanpspKEHUeE B 3TOM 1enu?

a) TOK OIePEeKaeT HaNpPsDKEHUE Ha Yroul /2;

0) HampsHKEHUE U TOK COBMAIAIOT 10 (ase;

B) HalpsDKEHUE ONepekaeT TOK Ha yro /2.

6. Onpenenure nepuoj CUrHaja, €ciii 4acToTa cuHyconaanbHoro Toka 400 I'.
a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.

7. B cummerpuuHoii Tpexda3Hoi nenu TMHEHHBIN TOK 2,2 A. Paccunraiite (ha3HBIA TOK, €ClIM Harpy3ka
COEMHEHA «TPEYTOJIbHUKOM.
a) 2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. OOMoTKH Tpex(a3zHOro TeHepaTopa COCIUHEHBI <«3Be3Noi». CKOJIBKO HEUTPAIBHBIX TIPOBOJIOB
MOJIXOAHUT K reHeparopy?
a)3; ©0)4; B)2; 1)l

9.B moneBwIX TpaH3UCTOPAX IEMEHT, OT KOTOPOTO JIBUXKYTCS 3aps/Ibl, HA3bIBACTCS:
a) CTOK; 0) UCTOK; B) 3aTBOP; ') KaHaJl C BBICOKOH MPOBOJIMMOCTBIO.
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10.CunycongansHo U3MEHSIOIMECS  TOKM  IPEJACTaBJIECHBI CIENYIOIIMMH  BBIPAXKCHUSMHU

11=0,5sin(314t+45°),
12=0,8sin(314t+90°). Omnpenenure NMpH TOMOIIM BEKTOPHOW JHAarpaMMbl OOIIMK TOK (JEHCTBYIOIIEE

3HAYCHHE).

®.1N.0.

[Ipenonasareins
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHAMOHHBIN OmJter Ne 11 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1.Kakoii 13 mpoBOJOB OJJMHAKOBO JUaMETpa U JJIMHBI CHIIbHEE HArpeBaeTCs — MEIHBIN WIJIM CTaIbHOMN NpH
OJIHOM M TOM ke cuie Toka? Y aensHoe conporusienue meau - 1,7 - 1080m-m, cramm - 12 - 1030M-Mm.

a) MEJHBI; 0) cTanbHOMH; B) 00a IMpoBOJIa HATPEBAIOTCS OJMHAKOBO;

I') HM KaKOW U3 NMPOBOJIOB HE HarpeBacTCsl.

2.0npenenuTh oOlIee CONMPOTUBICHUE LENU IPpH MapalIeIbHOM COEJUHEHUU 2-X IMOTpeOuTeneH,
COIPOTHUBIIEHUE KOTOPBIX 110 50 Om?
a) 1000m; ©6)500m; B)250M; T1)0,20Mm.

3. Kakoii crioco0 coeIMHEeHUs] HCTOYHUKOB MO3BOJISIET YBEIUYUTh HANIPSDKEHUE?
a) MOCJIeIOBATEIbHOE COCTMHEHNE; 0) MapayielbHOE COSAMHEHUE;  B) CMEIIAHHOE COCTUHEHHE;
T') HU KaKOW U3 TIEPEUNCIICHHBIX CITIOCOOOB.

4. YKaXuTe mapamerp MepeMeHHOro TOKa, OT KOTOPOTO 3aBUCUT MHIYKTUBHOE COIPOTUBIICHUE KATYIIKH.
a) IEUCTBYIOIIEee 3HAYCHNE TOKa;  0) HadajbHas (a3a TOKa,
B) MIEPUO/I IEPEMEHHOTO TOKA,; ') MaKCUMaJIbHOE 3HAYCHHUE TOKA.

5. Ilonnas motpebnsemas MomHOCTh Harpy3ku S= 140 kBA, a aktuBHas mourHocts P= 105 kBT.
Onpenennure KO3PUIUEHT HATPY3KH.
a) cos ¢=0,75; 06) cos =0,35; B)cosp=0,55; T1)cos¢p=0,9.

6. B Tpexdasznyro ceTh ¢ nmuHelHbIM HanpshkeHrneMm 380 B BkitouaroT TpexdasHblil ABUTaTeNb, KaXIas U3
00MOTOK KOTOpOTO paccuntana Ha 220 B. Kak ciemxyeT coeqmHATE 0OMOTKHU JABUTATEISI?

a) TPEYrOJIbHUKOM; 0) 3Be310M; B) JBUTaTeNb HEJIb3s BKJIIOYATh B OTY CETh;

') MO’KHO TPEYTOJIbHUKOM, MOKHO 3BE€3]1011.

7. Yacrora BpalleHUs MAarHUTHOTO TOJIsI acHHXpoHHOro aurarens 1200 o6/muH. YacTtoTa BpamieHus
potopa

1150 06/mMuH. OIpeeNuTh CKOJIbKEHUE.

a) 40; 0) 0,4; B) 4; r) 0,04.

8. CKOJIBKO p-n IEpexo/ioB y TUpUCTOpA?
a) OJIUH; 0) nBa; B) TpH; T') YeThIpE.

9. YnpaBinseMble BRITPSIMUTEIN BBITOHSIOTCS Ha Oa3e:
a) TMOJIOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUIIOJISPHBIX TPAH3UCTOPOB; I') THUPUCTOPOB.
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10. Haiigute BbIpa’keHHE JUIsl MTHOBEHHOT'O 3HAYEHMs TOKA B IIENM C KAaTyIIKOH MHIYKTUBHOCTBIO L=
0,4 I'n, KOTOpas NOJKIIFOUYEHA K UICTOYHUKY ITepeMeHHOoro HamnpsikeHus 220 B, wactoroit 50 ['m.

[IpenonaBarens d.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHAMOHHbIN OmJter Ne 12 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. Kakoii U3 mpoBOJOB OJWHAKOBOTO CEYCHHUS M3 OJIHOTO W TOTO K€ Marephalia, HO pa3HOW JUIMHEI,
CHJIbHEE HArPEBACTCs MPU OJJHOM M TOM XK€ TOKe?

a) o0a IpOBO/Ia HArPEBAIOTCS OJMHAKOBO;

0) cuJIbHEE HarpeBaeTCsl MIPOBO] OOJIBIICH JTUHBI;

B) CHUIBHEE HArpeBaeTCs MPOBOJI MEHBIIICH JJTHHEI.

2. B anekTpuueckyro 1emnb MoCieI0BaTeIbHO BKIFOUYEHBI JIBa pe3uctopa ¢ conporusienneM 10 Om u 50
OwM. Hanpsixenue Ha Bxozae 120 B. Onpenenure TOK B LIETH.
a)0,5A; 0)2A; B)144A; 1)4A.

3. DnexTpuueckoe conpoTusieHue yenoeueckoro teaa 3000 Om. Kakoil TOk mpoxoauT uepes3 Hero,
€CJIM YeJIOBEK HaXouTcs noja Hanpsikenuem 380 B?
a) 190 MA; 0) 127 MA; B) 20 MA; r) 7,9 MA.

4. Kak u3MeHUTCs CABHT (a3 MEXIy HAINPsDKEHHEM M TOKOM Ha KaTyIIKe WHAYKTUBHOCTH, eciii 00a eé
napamerpa (R n Xr) ogHOBpeMeHHO yBeauuaTcs B JBa pa3a?

a) YMEHBIINUTCA B JIBA Pa3a; 0) yBeJIMUUTCS B JIBa pas3a;

B) YMEHBILUTCS B YETHIPE pa3a; I') HE U3MEHUTCS.

5. Kak u3MeHUTCs nepuo]i CHHYCOMIaIbHOTO CUTHAJIA TIPYU YMEHBIIIEHUH YacTOTHI B 3 pa3a?
a) Mepuoj He U3MEHUTCH, 0) nmepuox yBenuuuTcs B 3 pasa;
B) IEpUOJ YMEHBIIUTCA B 3 pa3za; T') IEpHOJ] YBEIUUUTCS B 9 pas.

6. CumMeTpuyHas Harpy3ka COEIUHEHa «TpeyrojbHUKOM». JIuHeiiHoe HampsbkeHue paBHo 220 B.
Haiinure da3noe HanpspkeHue.
a) 127 B; 0)220 B; B)380 B.

7. JIuHeiHbIN TOK paBeH - 2,2 A. PaccuuTaiite ¢a3Hblil TOK, €ClIM CUMMETpPHYHAsl Harpy3ka COeJMHEHa
«3BE300M.
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. Y cunoBoro oxHoazHoro TpaHcdopmaropa HOMUHAIBHOE HanpsbkeHue Ha Bxoae 5000 B, Ha Beixoze
200 B. Onpenenuts ko3P PUIHEHT TpaHCHOPMAIIHH.
a) 25; 0) 0,04; B) 4; r) 250.

9. Z[J'IH BBIIIPAMIICHUS IICPEMCHHOI'O HAITPSAKCHUA IIPUMCHAIOT:
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a) ogHo(a3HbIC BRIIPAMUTEIN; 0) MHOTO()a3HbIC BHITPSIMUTEIIH;
B) MOCTOBBIE BBIIIPSIMUTENY; T') BCE NIEPEUUCIICHHBIE.

10. Kakast MOLITHOCTB pacXxoAyeTcs B COCIMHUTENbHBIX MPOBOaX, €CIM HanpsikeHue Ha Harpyske 180 B,
a Tok B nenu 50 MA? DnekTpuueckas nenp noakiodeHa Kk uctouHuky ¢ 9J{C E= 200B u BHyTpeHHUM

conpoTuBiieHuEM Tps= 40 Om.

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHAMOHHbIN Omiter Ne 13 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. Kakoif u3 mpoBO/IOB OJMHAKOBOM IJIMHBI M3 OJIHOTO W TOTO K€ Marepuaiga, HO Pa3HOTO JAHAMETPa,
MEHBIIIe HarpeBaeTCs MPHU OJHOM U TOM K€ TOKe?

a) o0a IpOBO/Ia HArPEBAIOTCS OJMHAKOBO;

0) MpoBO ¢ OOJIBIIUM JTUAMETPOM;

B) IPOBOJI C MCHBIIIMM JTUAMETPOM.

2. [1Ba pesucropa: Ri= 10 Om, Ro=5 Om coeauHeHsl IOCIE10BaTENbHO U BKIIOYEHBI B JIEKTPUUYECKYIO
cets. Ecniu HanpspkeHue Ha pesuctope Rz paBHo 10B, To HanpspkeHHE 21EKTPUYECKOM CETH paBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. B anexTpuuecKyto 1enb napamienbHO BKIIOUEHBI J1Ba pe3uctopa ¢ conpotusieHueM 20 Om u 240 Om.
Hanpsixenue Ha Bxozae 120 B. Onpenenute TOK B KaXI0M pE3UCTOPE.
a)6 Au2A; 6) 0,17 Au0,5A; B)6 Au0,5A; 1) 0,17Au2A.

4. Ilpu mocnenoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KaTYIIKH HHIYKTUBHOCTH, KOHJIEHCATOpa 0Ka3aJoCh,
YTO TOK OTCTAET OT HANPSHKCHUSI HA HEKOTOPHIH yroil. YTo MOXKHO CKa3aTh O XapakTepe Harpy3Ku?

a) npeo01alaeT eMKOCTHOE COIIPOTUBIICHHUE;

0) mpeobiiagaeT UHAYKTUBHOE COMPOTHUBIICHUE;

B) mpeo0IiafiaeT akTHBHOE CONPOTHUBIICHHE, & MHAYKTUBHOE M EMKOCTHOE COTIPOTUBIICHUS PABHBIL.

5. YKaxuTe mapaMeTp NepeMeHHOT0 TOKa, OT KOTOPOTO 3aBUCUT EMKOCTHOE COTPOTUBIICHHUE.
a) IENCTBYIOIEee 3HAYCHUE HATIPSKCHHUS, 0) HauanbHas (ha3a TOKa;
B) 4aCTOTa [IEPEMEHHOI0 TOKa; I') MAKCHMaJIbHOE 3HAYEHUE TOKA.

6. Harpyska coeanHeHa «3Be3/101». B kakowm citydae TOk B HyJI€eBOM ITpoBo/ie paBeH 07?
a) IpU CUMMETPUYHOU Harpy3ke;  O) Mpu HECUMMETPHYHOU Harpyske.

7. B Tpexda3znyro ceTh ¢ TuHEeHHBIM HanpshkeHueM 220 B BkitouatoT Tpex¢asHblil ABUTaTeNb, KaXas U3
00MOTOK KOTOpOTO paccuntana Ha 127 B. Kak cnexyeT coequHUTh OOMOTKH JBUTATENS?

a) «TPEyrOJIbHUKOMY; 0) «3Be31101»;

B) JABUTaTelb HEJIb3s BKJIIOYATh B TY CETbh; ') MO>KHO TPEYTrOJIbHUKOM, MOKHO 3BE€3]1011.

8. YKaxuTe MOJSIPHOCTh HANIPSDKCHUS HA IMUTTEPE U KOJUIEKTOPE TPAH3UCTOpa THIIA N-p-N.
a) TUTIOC, TUTIOC; 0) MUHYyC, IUTIOC; B) IIIOC, MUHYC; I') MUHYC, MUHYC.

9. DnexTpoas! (HOTOPE3UCTOPA BHIMOTHEHBI U3:
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a) Menu; 0) IJIaTHHBI; B) XKeJe3a; r) cepebdpa.
10. K tpexcdaznoit cetu ¢ nuHelHbIM HampspbkeHreMm 380 B monkitoueHa CUMMETpUYHAs Harpyska,
aKTUBHOE COTNPOTHUBIICHHE KOTOpOi B Kaxmod ¢ase 250 Om, a emroctHoe 100 Om. Haiinure dasubie

TOKU U HAITPSAKCHUA ITPU BKIIFOUYCHUU HAT'PDY3KHU ((TPGYFOHBHI/IKOM»?

[IpenonaBarens d.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHALMOHHBIN OmiteT Ne 14 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3ananusax Nel-Ne9 Heob6xo1MMo BBIOpaTh MPABUIIBHBIN OTBET, 3amucath OykBy oTBeTa; B Nol0-pemuTh
3ajauy.
1. B xakux ciay4asx NpUXOAUTHCS MIPUMEHSTH MMapajljieIbHOE COSAMHEHNE KOHACHCATOPOB?
a) 715 TOJTy4eHUsT OOJIBIINX €MKOCTEH;
0) [uig ymydlieHus 3amnaca NpoYHOCTH U30JISIIIMKA KOHJEHCATOPa;
B) JUTSI TIOJTyYEHUS MAJION EMKOCTH.

2. B anexTpuueckoil ceTu MOCTOSHHOIO TOKa HaNpsKEHUE Ha 3aKMMax UCTOYHMKA 3JIeKTposHepruu 35 B.
Hanpsiokenune Ha 3axumax notpedurens 34 B. OnpenenuTs NOTEPrO HAMPSKEHUS.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. B anexTpuueckyto Lemb M0CIe0BaTeNbHO BKIIIOUEHBI TPpU pe3ucTopa ¢ conporuieHuemM 10 Om, 120
OMm u 110 Om. Hanpspxkenue Ha Bxone 120 B. Onpenenurte TOK B LETH.
a)40A; ©O0)1A; B)OSA; 1)2A.

4. Cxema COCTOUT U3 OJJHOTO PE3UCTUBHOIO AJIEMEHTA ¢ conpoTuBieHneM R =55 Owm. Hanpsixenue Ha
e€ 3axumax u= 220 sin 628t. Onpenenure mokazaHus aMmrepMeTpa U BOJIbTMETPA.

a)l =4 A, U=220B; 06)[=2,8 A, U=156 B;

B) [=2,8 A, U=220 B; r)l=4A, U=156B.

5. Konnencarop emkocthio C MOAKIIIOUEH K UCTOYHUKY CHHYCOMAANBLHOTO Toka. Kak m3mMeHurcs TOK B
KOHJIEHCATOPE, €CJIM YacCTOTY CUHYCOUAAIbHOTO TOKAa YMEHBILINTH B 2 pa3a?

a) YMEHBIIUTCS B 2 pasa; 0) yBenuuutTcsa B 2 paza;  B) yBenauuuTcs B 4 pasa; I') OCTaHETCS
HEU3MEHHOM.

6. JlamMmbl HakajdMBaHUS C HOMUHAIBHBIM HampspDkeHHeM 127 B BKIIOYAlOT B Tpex(asHyK CeTh C
HanpsbkeHueM 127 B. Onpenenuts cxeMy COeIUHEHHUS JIaMIL.
a) TPEXIIPOBOIHOM 3BE301; 0) YeTHIPEXITPOBOIHOM 3BE301; B) TPEYT'OJIbHUKOM.

7. UeM IpUHIMITAATHHO OTINYACTCS aBTOTPAHCHOPMATOPHI OT TpaHchopMaTopa?
a) MasbIiM ko3 duimeHTom Tpanchopmanuu;

0) BO3MOXXHOCTBIO U3MEHEHHS KO PHUIHEHTa TpaHC(HOPMAIIHH;

B) JJICKTPUYECKUM COCIMHEHHEM NIEPBUYHON U BTOPUYHOM IETICH.

8. Kak M3MEHHTCS 4acTOTa BpAICHUs] MATHUTHOTO TIOJISI IPU YBEJIMYCHUU T1ap MOJOCOB AaCHHXPOHHOTO
Tpex(ha3zHOro ABUTATENS?
a) YBEJIHUUTCS; 0) yMEHBIIUTCS; B) OCTaHETCS IIPEIKHEH.

9. Uto aBisgercs KaTOOM BAKYYMHOI'O @OTOSHGMGHT&?
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a) HUKEJIMHOBAs IIPOBOJIOKA;
0) mIeHKa U3 NOJYIPOBOAHUKOBOIO MaTepHaa;
B) TOHKHUH CJIOH 1I€JI0YHO3EMEIBHOI0 MeTala.

10. Yemy paBHO oOI1iee CONPOTHBIICHHUE IIENH U3 14 MOCIeI0BaTEIbHO COCTUHEHHBIX PE3UCTOPOB, €CIU
COIPOTHBIICHUE Kax10r0 U3 HUX Ha 30 OM OoJIbIIe MPeABIIYIIEeTo, 8 CONPOTUBIICHHUE IIEPBOTO PE3UCTOPA

R1=300 Om? Haiinute HanpskeHHE Ha aecsiToM pesuctope Rio , ecnu Hanpsixenue nutanus uenu 220 B.

[IpenonaBaTens d.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHALMOHHBIN Omiter Ne 15 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. ITo kakOMy 3aKOHY MOXXHO OTPEAEIHUTH CHITy B3aMMOICHCTBHS 3apsSa0B?
a) 3akoHy Oma;  0) 3akoHy Ammnepa;  B) 3akoHy J[xoyns-Jlenna; 1) 3akoHy Kynona.

2. Kakoii criocod coeTMHEeHNsT ICTOYHUKOB MTO3BOJISICT YBEIIMYUTD HANpsKeHUE?
a) TOCJIeIOBATEIbHOE COCIMHEHNE; 0) MapayieNlbHOE COSAMHEHUE;  B) CMEIIAHHOE COCTUHEHHE;
T') HU KaKOW U3 MIEPEUNCIICHHBIX CITIOCOOO0B.

3. MomHocTh ABUraress NOCTOSHHOro Toka 2,6 kBT. [Tosne3Has MoniHOCTE, OTaBaeMasi B HarpysKy, 2,2
kBT. Onpenenute KIIJ[ aBurarens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

4. Kak u3MeHUTCs CABUT (a3 MEXAy HaIpsDKEHHUEM M TOKOM Ha KaTyIlIKe MHAYKTUBHOCTH, eciii oba eé
napamerpa (R u XL) onHOBpeMeHHO yBenuyarcs B TpH pa3a’?

a) YMEHBUINTCA B TP pa3a;  0) yBEJIMUUTCS B TPH pasa;

B) YMEHBIIUTCS B JIEBATDH pa3; TI') HE U3MEHUTCA.

5. Kak u3meHuTCs nepuoji CHHyCOM1albHOIO CUTHAJIA IIPY YMEHbBILIEHUH YacTOThI B 2 pa3a?
a) IepuoJl He U3MEHUTCS; 0) nepuoJ yBenuuuTcs B 2 pasa;
B) IEPUOJ] YMEHBIIUTCSA B 2 pa3a; T') HepUoJ yBEJIUYUTCS B 4 pasa.

6.CuMMeTpuYHasT Harpy3ka COCIMHEHA TPEeyrojdbHUKOM. llpm m3mepeHun (a3sHOro TOKa amrepmeTp
nokasal -

20 A. HaiiguTte TOK B TMHEHHOM MPOBOAE?

a)10A; 06)11,6 A; B)34,6 A; 1)20A.

7. O6MoTKH Tpex(a3HOro reHepaTopa COSTUHEHBI «TPEYTrOIbHUKOMY. CKOIBKO HEHTPaIbHBIX IMPOBOJIOB
MOAXOAUT K renepatopy?

a)3; 0) 4; B) 2; r) 0.

8.Kaxkoii pesxum paboTsl TpaHchopMaTopa Mo3BOJISET ONPEACTUTh KOAPPHUIIMEHT TpaHnchopMariu?
a) peXUM Harpy3Ku; 0) pEeXHUM XOJIOCTOTO X0/1a;

B) PEXKUM KOPOTKOTO 3aMbIKAHMUS, I') HH OJIVH M3 ITEPCUUCIICHHBIX.

9. Ynpasiisiemble BBITPSIMUTENN BBIIOJIHAIOTCS Ha 6a3e:
a) TUOJI0B; 0) TIOJIEBBIX TPAH3UCTOPOB; B) OMTIOJSIPHBIX TPAH3UCTOPOB; I') TUPUCTOPOB.
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10. K tpexcdaznoit cetu ¢ nuHeWHbIM HampsbkeHueMm 220 B monkitoueHa CUMMETpPUYHAs Harpyska,
aKTUBHOE CONPOTHUBJIEHUE KOTOpOM B Kaxaou ¢aze 180 Om, a emxoctHoe 60 Om. Haiitu da3Hbie TOkU 1

HAIIpsDKCHUSA ITPU BKIIFOYCHUH HAI'PY3KU «3B€3I[OI7I))?

®.1N.0.

[Ipenonasareins
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHALMOHHBIN OmiteT Ne 16 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3ananusax Nel-Ne9 Heob6xo1MMo BBIOpaTh MPABUIIBHBIN OTBET, 3amucath OykBy oTBeTa; B Nol0-pemuTh
3ajauy.

1. Kakoii U3 mpoBOJOB OJWHAKOBOTO CEYCHHUS M3 OJIHOTO W TOTO K€ Marephalia, HO pa3HOW JUIMHEI,
MEHBIIIC HarpeBaeTCs IIPH OJHOM U TOM K€ TOKe?

a) o0a IpOBO/Ia HArPEBAIOTCS OJMHAKOBO;

0) MpoBOI OOJIBIIICH JUTHHBL;

B) IPOBOJI MEHBIICH JITHHEI.

2.0npenenuTh 00II€e COMPOTHUBICHHWE IEMH TMPHU MAPAUICTBHOM COCAMHEHUU 2-X TOTpeOuTenei,
conpoTuBieHne KoTopbix no 200 Om?
a)200 Om; ©6)500m; B)400Om; 1) 100 Om.

3. llens mepeMEHHOTO TOKA COJNCPIKUT JIAMITy HaKaJduBaHUS U KoHJeHcaTop. Kak m3aMeHsercs o asze Tok
Y HaIlpsKEHUE B 3TOU Lenu?

a) TOK OTIepekKacT HANPsHKCHHUE; ) HaINPsHKCHHE U TOK COBIAIAIOT 1O (pa3e; B) HANPSHKCHHE OTepekKacT
TOK.

4. Konnencatop emMkocTbio C MOAKIIOUEH K UCTOYHHKY CHHYCOUJAIBHOTO TOKa. Kak M3MEHUTCS TOK B
KOHJICHCATOPE, €CJIM YaCTOTY CHHYCOUAALHOTO TOKa YMEHBIIUTH B 4 pa3a.

a) yMEHbBIIUTCS B 4 pasa; 0) yBenuuuTcs B 4 pasa; B) yBenuuutca B 16 pa3;  T) ocraHeTcs
HEU3MEHHOM.

5. Hanpsbkenue Ha 3axumax IL€NM C PE3UCTUBHBIM 3JIEMEHTOM M3MEHseTcsl Mo 3akoHy: u = 200
sin(314+45°). OnpenenuTe 3aKOH U3MEHEHHUS TOKa B 1enH, eciid R = 50 Owm.
a)i=4sin 314 t; 6) i=4sin (314t +45°); B)i1=2,86sin (314t+45°); 1)i=2,86sin 314t.

6. Jluneiinbnii Tok paBeH - 3 A. PaccumTaiite (a3HbIil TOK, €CIM CHMMETPUYHAs HAarpy3Ka COelInHEHa
«3BE3I0N».
a)3 A; 0) 5,19 A; B) 1,73A; r) 4,23 A.

7. O6MoTKH Tpex(ha3HOro reHepaTopa COSTUHEHBI «3Be3/10i». CKOJIBKO JIMHEHHBIX TIPOBOJIOB ITOIXOIHT
K resepartopy?
a)3; 0) 4; B) 2; r) 6.

8. Kakum 00pa3om 351eMeHTHl HHTETPATbHOM MUKPOCXEMBI COSIHHSIIOT MEXTY COOO0M?
a) HalbUIEHUEM 30JI0ThIX WM ATIOMUHUEBBIX JIOPOXKEK Yepe3 OKHA B MAacKe;

0) maiKoi JIa3epHBIM JTyIOM;

B) TEPMOKOMIIpECCHEH;
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F) BCEMMU IICPCUNCIICHHBIMHA MCTOAaAMHA

9. ®yukuuoHanbHbINH 0710k DBM mnpenHazHadeHHBIN 71 XpaHEHHs] OCHOBHOTO MacchBa MH(OpMAIUH
Ha3bIBACTCS:

a) OIepaTUBHOE 3aIIOMUHAIOIIEE YCTPOUCTBO;  0) YCTPONCTBO yIpaBIICHUS;

B) apu(PMETHYECKOE YCTPOMCTBO; T') BHEIIIHEE 3aIIOMUHAIOIIEE YCTPOHCTBO.

10.CuHyCOMTAIBHO M3MCHSIOMIMECS HANPSOKEHUS  MPEACTABICHBI  CICAYIOMIUMHA  BBIPAKCHHUSIMH
ur = 150sin(314t + 45°), w = 250sin(314t + 90°). Onpenenute NpHU MOMOIIK BEKTOPHOM JAMArpaMMbl

o0riee HanpsHKEHHE (JICHCTBYIOIICE 3HAUYCHHUE).

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHAMOHHBIN OnJier Ne 17 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1.ITo mpoBoJIOUHOI criMpany, CONPOTUBIIEHUE KOTOPO B HarpeToM coctosiHuu 20 Om, Teuer Tok - 0,5 A.
Kakoe Koa1uecTBO TEeMI0Thl BBIICIUT CIUPaJb 32 4 MUHYTHI?
a)20 Jx; 0) 2,4 x/x; B)1,2x/Ix.

2. B anexTpuyecKyto Lelb MapajljiesibHO BKJIIOUEHBI ABa pe3ucTtopa ¢ conporusieHueM 10 Om u 50 Owm.

Hanpsoxkenue Ha Bxoae 120 B. Onpenenurte TOK Ha HEPa3BETBICHHOM YYacTKe.
a) 28A;  0) 2A; B) 144 A; 1) 0,5A.

3. [Ipu kakom HaNpsHKEHUH BBITOJHEE MEPEaBaTh SJICKTPUUYECKYIO SHEPTHIO B JIMHUH DJIEKTpoIepeaay
MpHY 3aJaHHON MOITHOCTU?

a) MOHMKEHHOM,; 0) HOBBIIIEHHOM; B) 0e3pa3nu4HO;  T') 3HAYCHHUE HAIPSDKEHUS yYTBEPXKICHO
I'OCTom.

4. Ammutyna cuHycoupaiabHoro HampspkeHus 220 B, Hawanbnas ¢aza  @o= - 30° uactora 50 I'm.
3anuninTe ypaBHEHUE MTHOBEHHOTO 3HAUCHUSI 3TOTO HAIIPSIKEHUSI.

a) u=220 cos(-30t); 6) u=220sin (50t - 30°);

B) u=220sin (341t-30°); ) u=220 cos (314t + 30°).

5. Kak u3MeHUTCSI MHIYKTHBHOE CONMPOTHUBIICHUE C YMEHBIIICHHEM YacTOTHI?
a) He UBMEHUTCS; 0) YMEHBIIUTCS; B) yBEIUYUTCS.

6. B cummeTpuuHoii Tpexda3Hoii 1enu ITuHeHHbI ToK 4 A. PaccumTtaiite Qa3Hblii TOK, €ciau Harpyska
COCJIMHEHA «TPEYTOJILHUKOM.
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

7. YacroTa BpalleHHs MarHUTHOTO TOJS aCHHXpOHHOTO nuratens 1250 o6/mun. YacTora BpaimeHUs
poropa 1200 06/muH. OnpeeuTh CKOJIBKCHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

8. Y cunoBoro oxHodazHoro TpaHcdopmaropa HOMUHaIBHOE HanpsbkeHue Ha Bxozae 4000 B, Ha Beixoze
200 B. Onpexnenuts ko3P PUIHEHT TpaHCHOPMAIIHH.
a) 20; 0) 0,05; B) 5; r) 200.

9. Kakyto poiib B 3JIEKTPOHHBIX CX€Max BBIIIOJHSAET Bapukan?
a) CONPOTUBJICHMUS, 0) Kitoya; B) UHIYKTUBHOCTH; ') EMKOCTH.
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10. Haiigute BbIpaXkKeHHE 111 MTHOBEHHOI'O 3HAYEHUS TOKA B IIENM C KOHAEHCATOPOM €MKOCThio C=2
MK®, KOTOpBIN NOAKIIIOUEH K UICTOYHHUKY IepeMeHHoro Hanpspkenus 220 B, vactoroit 50 I'm.

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHAMOHHBIN OmiteT Ne 18 Yr1Bepxaaro:
Ha 3aCeJaHUH LIUKJIOBOM 110 JUCLUIUINHE HauvanpHuk yue6HOrO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)
®.1.0. ["pynmbl
B 3amaamsax Nel-Ne9 HeoOx0a1MMO BEIOpATh MPaBHIILHBINA OTBET, 3anucarb OykBy oTBeTa; B Nel0-pemuTs
3ajauy.

1. MomHocTh Burarens noctosHHoro toka 1,65 xBt. Ilone3nas MouHoCTh, OTJaBaeMasi B Harpysky,
1,25 xBt. Onpenenure KIIJ{ nBuraresns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

2. Tpu pesucropa: Ri=50m, R»=5 Owm, R3=10 Om coeauHeHbl MOCIEAOBATEIBHO W BKIIOYEHBI B
AEKTpUYECKyto ceThb. Ecnu nampsbkenue Ha pesuctope R; paBuo 10B, To HanmpspkeHHE 3JIEKTPHUUECKOM

CCTH PABHO!
a) 10 B; 6)20B;  B)30B; r) 40 B.

3. [Ipu mocienoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH HHIYKTUBHOCTH, KOHJICHCATOpa 0Ka3aJoCh,
YTO TOK COBIAJIACT 1O (ha3e ¢ HanpspkeHueM. YTo MOXKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) npeo01alaeT eMKOCTHOE COIIPOTUBIICHHUE;

0) mpeobiiaaeT UHAYKTUBHOE COMPOTHUBIICHUE;

B) mpeolIiafaeT akTHBHOE CONPOTHUBIICHHUE, & MHAYKTUBHOE M EMKOCTHOE COTIPOTHBIICHUS PABHBIL.

4. Karymka ¢ MHAYKTUBHOCTHIO L MOJKIIOYEHA K MCTOYHMKY CHHYCOMJAIBHOrO HampspbkeHus. Kak
M3MEHUTCS TOK B KaTyIIKe, €CIM 4acTOTa UICTOUYHUKA YBEIMUUTCS B 4 pa3a?
a) yMEeHbIINUTCA B 4 pa3a; 0) yBesinuuTcs B 4 pa3a;  B) yBelIMuuTcs B 16 pa3; ) HE U3MEHUTCS.

5. OnpenenuTte nMepuo CUTrHaja, €Clid 4acToTa CuHyconaanbHoro Toka 200 .
a) 200 c; 0)1c; B) 0,005 c; r) 20 c.

6. Jlunelinblii TOK paBeH - 5 A. Paccuuraiite (a3Hblii TOK, €CIM CUMMETpUYHAs HAarpy3ka COeJIMHEHa

«3BE300MN.
a)2,89 A; 0)8,65A; B) 3,54 A; r)5A.

7. B Tpexda3znyro ceTh ¢ TMHEeHHBIM HanpshkeHueM 220 B BkimtouatoT TpexdasHblil ABUTaTeNb, KaXas 13
00MOTOK KOTOpOTO paccuntana Ha 127 B. Kak cienyeT coeqmHATE OOMOTKHU JABUTATEIS?
a)«TPEYroJIbHUKOMY; 0) «3Be3110i1»; B) JIBUTaTeNb HEJIb3s BKJIIOYATh B ATy CETh;

') MO>KHO TPEYTOJIbHUKOM, MOKHO 3BE€3]1011.

8. DIIeKTpOHHBIE YCTPOWCTBA, MPeoOpa3ylonue MOCTOSHHOE HANpPsHKEHHE B HAINPSDKEHUE MEpPEeMEHHOE,
Ha3bIBAIOTCA:
a) BBIIPSIMUTEISIMU; 0) WHBepTOpaMu; B) CTaOMIIMTPOHAMH, r) GUIBTpaMHu.

9. B moJieBbIX TpaH3UCTOPaX IEMEHT, K KOTOPOMY JBYIKYTCSI 3apsi/ibl Ha3bIBACTCS:
a) CTOK; 0) UCTOK; B) 3aTBOP; I') KaHaJ C BBICOKOW MTPOBOJIUMOCTBIO.
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10. Kakast MOLITHOCTB pacXxoAyeTcs B COCIMHUTENbHBIX MPOBOaX, €CIM HANpshKeHUE Ha Harpyske 225 B,
a Tok B nenu 20 MA? DnekTpuueckas nenb noakiodeHa Kk uctounuky ¢ 9JIC E =250B u BHyTpeHHUM

COMPOTHUBIIEHUEM Tpr= 50 OMm.

[IpenonaBarens d.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHAMOHHBIN OmiteT Ne 19 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. OnpenenuTh CONMPOTUBIICHUE JIAMITHl HAKAJIIMBaHUS, €cJid Ha Hel Hanncano 50 Bt u 220 B.
a) 597 Owm; 6) 759 Owm; B) 975 Owm; r) 968 Om.

2. JIa uctouyHuKa UMEIOT oanHakoBbie DJ[C 1 TOKH, HO pa3Hble BHYTPEHHHE cONpoTuBIIeHUs. Kakoil u3
HCTOYHHUKOB UMeeT MeHbimii KITJ1?

a) KII/] ucCTOYHUKOB paBHBI,

0) UICTOYHUK C MCHBIIIUM BHYTPEHHUM COIPOTHUBIICHUEM;

B) UCTOYHHK C OOJIBIINM BHYTPEHHUM COTPOTHUBIICHUEM.

3. Omnpenenutb oOlIee CONPOTUBIECHUE LENMU MPU MApaJUIETbHOM COEIMHEHUHM 2-X IMOTpeOuTeNeH,
COIPOTHUBIIEHUE KOTOPBIX 110 40 OMm?
a) 20 Om; 6) 80 Om; B) 10 Om; r) 4 Om.

4. Tlonnas motpeOnsiemass MomHOCTh Harpy3ku S= 180 kBA, a aktuBHas mouiHocTth P= 150 kBT.
Onpenenure KO3POUIUEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,38; B) cos ¢ =0,57; r1)cos¢=0,83.

5. Kak uaMeHnutcst ciBur (a3 MexIy HanpsHKCHHEM M TOKOM Ha KaTyIIKe WHIYKTHBHOCTH, €CIH 00a e
napamerpa (R u Xr) onHoBpemeHHO yBenuyarcs B 4 paza?
a) yMeHbIINUTCA B 4 pa3za; 0) yBenu4uTcs B 4 paza; B) YMEHBIIUTCS B 2 paza; T) HE U3MEHUTCS.

6. CummeTpuyHas Harpys3ka coelMHeHa «3Be3noi». JIuHeitHoe HampsbkeHue paBHo 220 B. Haiinure
(bazHoe HampsHKEHHUE.
a) 127 B; 0) 220 B; B) 380 B.

7. Yacrora BpallleHUS MarHUTHOTO IOJII acuHXpoHHoro asurareis 900 o6/mun. Yactora BpalieHUs
potopa850 o6/MuH. OnpeaeTuTh CKOJIBKEHUE.
a) 55; 6) 0,55; B) 5,5; r) 0,056.

8. M3mepurenbHslii TpaHnchopmaTop Toka uMeeT oOMOTKHU ¢ yucioM BUTKOB 20 u 120. Onpenenuts ero
K03 HUIMeHT TpaHchopMaIuu.

a) 60; 0)0,17; B) 140; r) 100.

9. CKOJBKO p-n Mepexo10B y OUIOISPHOrO TpaH3ucTopa?
a) O/IMH; 0) nBa; B) TpU; I') 4ETBIPE.
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10. K Tpexdaznoit cetu ¢ nuHelHbIM HampspbkeHreMm 380 B monkitoueHa CUMMETpPUYHAs Harpyska,
aKTUBHOE CONPOTHBIICHHE KOTOPOil B Kaxmoil daze 220 Owm, a uaayktuBHoe 120 Om. Haiinure dasubie

TOKU U HAITPSAXKCHUA ITPU BKIIFOUYCHUU HAT'PY3KHU ((TpeyI‘OJ'IBHI/IKOM»?

®.1N.0.

[Ipenonasareins
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHALMOHHBIN OmiteT Ne 20 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3ananusax Nel-Ne9 Heob6xo1MMo BBIOpaTh MPABUIIBHBIN OTBET, 3amucath OykBy oTBeTa; B Nol0-pemuTh
3ajauy.
1. Kakoe u3 mpuBEACHHBIX YTBEPKICHUII HE COOTBETCTBYET IOCIIEIOBATEILHOMY COEIMHEHUIO BETBEM
IIPU IOCTOSIHHOM TOKe?
a) TOK BO BCEX DJIEMEHTaX LEMU OJUHAKOB;
0) HanpsDKEHUE Ha 3Q)KMMaXx IeTH PaBHO CyMME HAIPSKCHHI Ha BCEX €r0 y4acTKax;
B) HaNpsDKEHUE HA BCEX JIEMEHTAX 1M OAMHAKOBO U PaBHO MO BEJIMYHMHE BXOJHOMY HAMPSIKEHUIO.

2. Onpenenuts TOK Is, moaxoaammii K y3iy Henu NOCTOSHHOIO TOKa, €clii TOKU B BeTBAX: [ =-4 A, D
=2A, =6A14=-5A.
a) 17 A; 0)1 A; B)SA; r) -4 A.

3. B snexTpuyueckyro 1enb napajuiesibHO BKIIIOUEHBI JIBa pe3uctopa ¢ conpotuieHueM 25 Om u 40 Om.
Hamnpsoxenue na Bxozae 200 B. Onpenenute TOK B KaXX0M PE3UCTOPE.
a)8An0,2A; 0)8AwudSA; B)0,125Au02A; 1) 0,125Aus5A.

4. YkaxxuTe mapaMeTp MepeMEeHHOT0 TOKa, OT KOTOPOTO 3aBUCUT HHIYKTUBHOE COMPOTUBICHUE KATYILIKH.
a) IEUCTBYIOIIEE 3HAUCHHUE TOKA; 0) HayanmpHas (aza TOKa; B) MIEPUOJI IEPEMEHHOTO TOKA;
') MAaKCUMaJIbHOE 3HAYCHHUE TOKA.

5. llems mEepeMEHHOrO TOKa COJACPXKUT KaTyIIKy WHAYKTHBHOCTH. Kak m3MmeHsercsa mo ¢ase TOK |
HanpspKEHUeE B 3TOM 1enu?

a) TOK OIePEeKaeT HaNpPsDKEHUE Ha Yroul /2;

0) HampsHKEHUE U TOK COBMAIAIOT 10 (ase;

B) HalpsDKEHUE ONepekaeT TOK Ha yro /2.

6.KakoBo cooTHomieHne MexAy (asHBIMM ¢ JIMHEWHBIMH HANpPsHKEHUSIMH TPH  COSAUHEHHUH
MOTPEOUTENCH ITEKTPOIHEPTUH «3BE3IOM.
a) Ups=Up; 06)Us=Uy/1,73; B) Up=0,578U.,.

7. CuMMeTpUYHas Harpy3ka CO€JUHEHa «TpeyrojabHUKOM». [Ipu u3mepeHun (GasHOro Toka amIepMmerp
nokazan - 8 A. Uemy OyneT paBeH TOK B JINHEHHOM MPOBOJE?
a) 4,62 A; 0)13,84 A; B8 A; 1)11,28A.

8. Kak m3MeHHUTCS YacToTa BpalllCHUsI MArHUTHOTO TTOJISl TPH YMEHBIICHUH Tap MOJIFOCOB aCHHXPOHHOTO
Tpex(ha3zHOro ABUTATENS?
a) YBEJIHUUTCS; 0) yMEHBIIUTCS; B) OCTaHETCS IIPESKHCH.
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9. K kako#l cTeneHu WHTETrpaluu OTHOCSATCSI MHTETPAIbHBIE MHUKPOCXEMBI, cojepskaiine 80 JIOTHYecKux
3JIEMEHTOB?
a) MmaJiol;  0) cpenHel; B) BBICOKOI; I') CBEpPXBBICOKO.

10. Yemy paBHO 0O0Ilee CONPOTUBIECHUE LETH U3 12 MOCIe0BaTEIbHO COEAUHEHHBIX PE3UCTOPOB, €CIH
COIPOTHBIICHUE Kax10r0 U3 HUX Ha 20 OM OoJIbIIIe MPEABIIYIIET0, 8 CONPOTUBIICHHUE IIEPBOTO PE3UCTOPA
Ri=100 Om? HailiTu HamnpspkeHue Ha OJMHHAIAIATOM pe3ucTope Rii, ecinu HampshkeHHe MUTaHUS LEenH
220 B.

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHANMOHHBIN OmJier Ne 21 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. ITo xakoMy 3aKOHY MOKHO OIPEIEIHUTH CHITY, C KOTOPOH MarHUTHOE ITOJIe EHCTBYET Ha TIPOBOIHUK C
TOKOM?
a) 3akony Oma; 0) 3akoHy Amriepa; B) 3akony J[xoyns-Jlenmna; 1) 3akony Kynona.

2. B piekTpuYecKoil CcxXxeme JBa PE3UCTHUBHBIX JJIEMEHTAa COCIWHEHBI IoclieqoBaTebHO. Uemy paBHO
HanpsbkeHue Ha BxoJie npu cuiie Toka 0,2 A, eciu Rp = 150 Om; Ry = 120 Om?
a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

3. Kakoii criocod coeIMHeHNS NCTOYHUKOB TI03BOJISICT YBEIUYHUTH HAIIPSHKCHUE?
a) MoCJIeJOBATEeIbHOE COeIMHEHNE; 0) mapajuielbHOe COSIMHEHNE; B) CMEIIaHHOE COSIUHEHUE;
') HA KaKOW U3 IEPEUNCIICHHBIX CIIOCO0O0B.

4. Cxema COCTOUT U3 OJJHOTO PE3UCTUBHOIO 3J€MEHTa ¢ conpoTuBieHneM R = 220 Om. Hanpsoxenue
Ha e€ 3akumax u = 110 sin314t. Onpenenure nokazaHus amnepMeTpa U BOJIbTMETPA.

a) [=0,5A, U=110B; 6) [=0,35 A, U=78 B;

B) [=0,35 A, U=110 B; r) [=0,5A, U=78B.

5. CummeTpuuHas Harpys3ka COEIMHEHa «TpeyrosbHUKom». JluHeliHoe HampsbkeHue paBHo 380 B.
Haiinure da3noe HanmpsokeHue.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpyska coenuHeHa «3Be30i». B kakoM cilydae TOK B HyJIEBOM IIpoBoze paseH 07
a) Ipu CUMMETPUYHON Harpy3ke;  0) MpU HECUMMETPHUYHON HarpyskKe.

7. Ilpm kakux 3HaUeHWSAX KodpduuueHTa TpaHcHopMaIMK  LEIeCOOOpa3HO  MPHUMEHSTh
aBTOTpaHC(HOPMATOPHI?
a)k>1; 0)k<I; B) k<2; ') HE UMEET 3HAUCHUsI.

8.Y1paBisieMbIe BRITIPSIMUTEIN BBITOJHSIOTCS Ha Oase:
a) TMOJO0B;  0) MOJIEBBIX TPAH3UCTOPOB; B) OUIIOJIIPHBIX TPAH3UCTOPOB; I') THUPUCTOPOB.

9. Uto sBiIsIeTCS KaTOZOM BaKyyMHOI'O (poTO31€MeHTa?
a) HUKEJIMHOBasI IPOBOJIOKA;

0) IUIeHKa U3 MOIYIPOBOAHUKOBOTO MaTepuaa;

B) TOHKHI CJIOM II€JTI0YHO3EMENBHOIO METaILIA.
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10. K Tpexdaznoit cetu ¢ nuHelHbIM HampspbkeHreMm 380 B monkitoueHa CUMMETpPUYHAs Harpyska,
aKTUBHOE COMPOTHUBIICHHE KOTOPOH B Kaxaou ¢aze 260 Om, a emkoctHoe 130 Om. Haiitu da3Hble TOKHM 1

HAIIpsDKCHUSA ITPU BKIIFOYCHUH HAI'PY3KU «3B63I[OI7I))?

®.1.0.

[IpenonaBarens
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHAMOHHbIN OmJter Ne 22 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. B anekTpuueckyro 1ernb MoCiIeI0BaTeIbHO BKIIFOUECHBI JIBa pe3uctopa ¢ conporusienneMm 10 Om u 50
OwM. Hanpsixenue Ha Bxozae 120 B. Onpenenure TOK B LIETH.
a)0,5A; 0)2A; B) 144 A; r)4 A.

2. Kakoe U3 NpuUBEACHHBIX YTBEP)KJIECHUN HE COOTBETCTBYET MApAJJICIbHOMY COECIMHEHHUIO BETBEH IpH
IIOCTOSIHHOM TOKe?

a) TOK B IIOJIBOASIILIEHN LIEMM paBEH CYMME TOKOB BO BCEX 3JIEMEHTaX IIEIH;

0) HanpspKeHUe Ha 3a)KMMax LeU paBHO CyMME HaIlpsDKEHHUM Ha BCEX €ro yyacTKax;

B) HalPsDKEHUE HA BCEX JIEMEHTAX 1M OAMHAKOBO U PAaBHO M0 BEJIMYHMHE BXOJHOMY HaNpSKEHUIO.

3. DnexTpuueckoe conpoTusieHue yenoeueckoro teaa 3000 Om. Kakoil TOk mpoxoauT uepes3 Hero,
€CJIM YeJIOBEK HaXOJIUTCs Mo HanpshkeHuem 127B7?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. llenb IEPEMEHHOTO TOKa COAEPKHUT pe3uctop. Kak m3meHsiercs o ¢a3e TOK U HANPSIKEHUE B ITOU
uenu?

a) TOK oIepekaeT HapsDKeHUE Ha yTodl 7/2;

0) HaNmpsDKEHHUE W TOK COBMAIAIOT 110 ¢ase;

B) HaNpsDKEHUE OTEePEKaeT TOK Ha yroJi /2.

5. Kak u3mMeHuTCs €MKOCTHOE COINPOTHUBJICHUE C YBEIMYEHUEM YaCTOTHI B 5 paz?
a) He UBMEHUTCS; 0) YMEHBIIUTCS B 5 pa3; B) YBEIUYHUTCS B 5 pa3; T') yMEHBIIUTCS B 25 pas.

6. CumMeTpuyHas Harpy3ka COEIUHEHa «TpeyrojbHUKOM». JIuHeiiHoe HampsbkeHue paBHo 220 B.
Haiinure dasnoe Hanpsoxenue?
a) 127 B;  6)220B; B)380B.

7. YacroTa BpallleHHs MarHUTHOTO TOJS acMHXpoHHOro nsuratens 1300 o6/muH. YacTora BpalieHUs
poropa 1250 06/muH. OnipeieInTh CKOJIBKCHHE.
a) 40; 0) 0,38; B) 4; r) 0,038.

8. CKOJIBKO p-n IEpexo/ioB y TUpUCTOpA?
a) OJIUH; 0) nBa; B) TpH;  T) YETHIpE.

9. Jlnis BBIIPSMIICHUS TIGPEMEHHOTO HAIPSHKCHUS TPUMCHSIFOT:
a) ogHo(a3HbIC BRIIPAMUTEIN; 0) MHOTO(a3HbIC BHITPSIMUTEIIH;
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B) MOCTOBBIC BBIIIPAMUTCIIN, 1") BCC IICPCUHCIICHHELIC.

10.CunyconanbHO  M3MEHAIONIMECS  TOKM  TPEACTABICHBl  CICAYIOIMIUMH  BBIPAKCHUSIMHU
11=0,8sin(314t+30°),

12=1,6sin(314t+60°). Onpenenure NMpH TOMOIIM BEKTOPHOW JHAarpaMMbl OOIIMK TOK (JEHCTBYIOIIEE
3HAYCHHE).

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHAMOHHbIN Omiter Ne 23 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1.Kaxoii u3 npoBO/10B OJIMHAKOBO IMaMETPa U JUIMHBI MEHbILIE HATPEBACTCS — MEHBINA WM CTAIbHOU IIPU
OJIHOM M TOM ke cuie Toka? Y aensHoe conporusienue meau - 1,7 - 1080m-m, cramm - 12 - 1030M-Mm.

a) MEJHBI; 0) cTanbHOM; B) 00a IMpoBOJIa HATPEBAIOTCS OJMHAKOBO;

I') HU KaKoi U3 MPOBOJIOB HE HAarpeBaeTcsl.

2. B a5eKTpUUecKylo Lenb NapajljIeibHO BKIIFOUEHBI JIBa pe3uctopa ¢ conporuBiienneM 20 Om u 50 Owm.
Hanpsokenue Ha Bxoae 140 B. Onpenenure TOK Ha HEPa3BETBICHHOM Y4acTKe.
a)4 A; 0)2A; B) 9,8 A; r) 20 A.

3. OnpenenuTs CONPOTUBIICHUE JIaMITbl HAKAJIMBAHUS , €CJIM HA Hel HanucaHo 25 Bt u 220 B
a) 1936 Om; 6) 0,11 Om; B) 19,36 Om; r) 11000m.

4. llenb MepeMEHHOT0 TOKA COJICPKUT KOoHeHcaTop. Kak n3Mmensiercs mo ¢aze TOK U HApsDKEHUE B ATOM
uenu?

a) TOK OIepekaeT HapsDKeHUE Ha yTodl 1/2;

0) HaNpsDKEHHUE U TOK COBMAIAIOT 10 ¢ase;

B) HaNPsDKEHUE OTEPEKaeT TOK Ha yroJi /2.

5. Kak u3MeHUTCSI WHIYKTHBHOE CONMPOTUBIICHUE C YBEIIMUCHUEM YaCTOTHI?
a) He UBMEHUTCS; ©0) YMEHBIINUTCS; B) YBEIHUUTCS.

6. O6MOTKH Tpex(}a3HOro TeHepaTopa COSAMHEHBI «TPEyTroIbHUKOM». CKOJBKO JTUHEHHBIX MPOBOOB
MOAXOAUT K reHeparTopy?
a)3; 0) 4; B) 2; r) 6.

7. Y cunoBoro ogHo(azHOro TpaHchopMaTopa HOMUHAIBHOE HampshkeHue Ha Bxoae 4000 B, na Beixone
220 B. Onpexnenutb ko3P PUIHEHT TpaHCHOPMAIIHH.
a) 180; 0) 0,055; B) 18; r)5,5.

8.YKaxuTe MOJIIPHOCTh HANIPSDKEHHS Ha SMUTTEPE U KOJUICKTOPE TPAH3HCTOPA THIIA P-N-P.
a) IJIoC, IItoc;  0) MUHYC, ILTIOC; B) ILIIOC, MUHYC; I') MUHYC, MUHYC.

9. K kaxoii creneH! MHTErpaluy OTHOCSTCSI MHTErpajbHble MUKpOCXeMbI, coaeprkamue 1200 soruyeckux

3J1€MEHTOB?
a) Masioif;  0) cpeaHe; B) BBICOKOI1; I') CBEPXBBICOKOM.
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10. Haiigute BbIpakeHHE A1 MTHOBEHHOT'O 3HAYE€HHUs TOKA B IENM C KaTYIIKONH MHJIYKTHBHOCTHIO L =
0,6 I'n, KoTOpast MOAKIIIOUEHA K HCTOYHUKY IepeMeHHoro Hanpsbkenus 220 B, yactoroit 100 I'w.

[IpenonaBarens ®.1.0.
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MunuctepcTBo Tpancnopra Poccuiickoii @exepanuun
®enepanbHOe ATeHTCTBO KeJIe3HOA0POKHOI0 TPAHCIIOPTAa
®enepajibHOE rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTeIbHOE
yupex/ieHue BbICIIero oopa3oBaHus
«IIpUBOJEKCKHI TOCYIAPCTBEHHbI YHUBEPCUTET IyTel cO00eHus)

Paccmotpeno: JK3aMeHALMOHHBIN OmiteT Ne 24 Yr1Bepxaaro:
Ha 3aCeaHUU LIUKIIOBOM 0 TUCIUIUIMHE HavanbHuk yueGHOTO
KOMHCCHH OI1.02. DyeKTpoTeXHUKA U oT/iena
oOmenpodeCCHOHAIBHBIX U JIEKTPOHUKA
MaTeMaTHYECKUX JHUCLUUIUINH JUISL CTIEUAIbHOCTH ®.1.0.
IIporokor Ne 23.02.01 Opranu3zanus NepeBo30K U | « » 20
oT« __ » 20 1. yIpaBjieHuE Ha TpaHcHopTe (110 T.
[Ipencenarens LK BHJIaM)

®.1.0. ["pynmbl

B 3amanusax Nel-Ne9 neoOxoaumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anmucaTh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. Kakoii U3 mpoBOJOB OJWHAKOBOTO CEYCHHUS M3 OJIHOTO W TOTO K€ Marephalia, HO pa3HOW JUIMHEI,
CHJIbHEE HArPEBACTCs MPU OJJHOM M TOM XK€ TOKe?

a) o0a IpOBO/Ia HArPEBAIOTCS OJMHAKOBO;

0) cuJIbHEE HarpeBaeTCsl MIPOBO] OOJIBIICH JTUHBI;

B) CHUIBHEE HArpeBaeTCs MPOBOJI MEHBIIICH JJTHHEI.

2. CKOJIBKO IIECTUBOJIFTOBBIX JIAMIOYEK HEOOXOAMMO B3STh JJISl €I0YHON THPJISTHIIBI, €CITH HANpsKeHUE
cetru  127B?
a) 37 wr.; 6) 21 wr.; B) 42 wrt.; r) 11 mr.

3.0npenenuts oOIEe COMPOTUBICHHWE LENH MPU TAPAUICIBHOM COCIWHEHHH 2-X TOTPEOUTEINeH,
CONPOTHUBIIEHUE KOTOPbIX 10 250 OM?
a) 12,5 Owm; 6) 250 Owm; B) 125 Owm; r) 25 OMm.

4. Ilerb MIEPEMEHHOTO TOKA COACPKHUT PE3UCTOP U KaTymKy. Kak u3mMensiercs 1o ¢a3ze TOK ¥ HAIPSKCHHUE
B JOTOI nenu?

a) TOK OTIepekacT HANPsHKCHHUE; ) HaIlPsHKCHHE U TOK COBIAIAIOT 1O (pa3e; B) HANPSHKCHHE OTepekKacT
TOK.

5. B Tpexdasnyro ceTh ¢ nuHelHbIM HanpshkeHrneM 380 B BkitouaroT TpexdasHblil ABUTaTeNb, KaXIas U3
00MOTOK KoTOpOoTro paccuntana Ha 220 B. Kak crnexyeT coequHUTh OOMOTKH JBUTATENS?

a) «TPEyrOJIbHUKOMY; 0) «3Be3/10i»;  B) JIBUraTellb HENb3s BKIIOYATh B 3Ty CETh;

') MO’KHO TPEYTOJIbHUKOM, MOKHO 3BE€3]1011.

6. B cummerpuunoil Tpexdasznoit nenu auHEHHBIH TOK 7 A. PaccumTaiite pa3HbIl TOK, eciiu Harpyska
COEMHEHA «TPEYTOJIbHUKOM.
a) 12,11 A; 06)4,05A; B)3,8A; 1)4,96A.

7. K uemy npuBOAHUT OOPBIB BTOPUYHOH 1T TpaHcopmaTopa Toka?
a) K KOPOTKOMY 3aMbIKaHHIO; 0) K pexXHuMy XOJIOCTOTO XO0/1a;
B) K IOBBIIICHUIO HANIPSHKCHHS, T') K IMOJOMKE TpaHcdopmaropa.

8. Kak Ha3pIBalOT CpeIHUM CIION Y OMITOISPHBIX TPAH3UCTOPOB?
a) cTok;  0) McTtok; B) 0aza;  T) KOJUICKTOD.

9. DnexTpoas! (HOTOPE3UCTOPA BHIMOTHEHBI U3:
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a) Menu; 0) IJIaTUHBI;  B) XKeJe3a; ) cepebpa.
10. Kakas MOLIHOCTB pacXxoAyeTcs B COEIMHUTENbHBIX IPOBOAAX, €CIM HalpshkeHue Ha Harpyske 220 B,
a Tok B 1enu 50 MA? DnexTpuueckas 1enb nojakiaoyeHa K uctouHuky ¢ 9/IC E = 240 B u BHyTpeHHUM

CONMPOTUBIIEHUEM Tpx= 80 OMm.

[IpenonaBarens d.1.0.
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