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1. IACIIOPT PABOYEN MPOT'PAMMBI YYEBHOU JIJUCHUTLJINHBI

OI1.03. DJ1IeKTPOHUKA M JIEKTPOTEXHUKA

1.1. O6aacTh npuMeHeHHs1 padoueil MporpaMMbl

Pabouas mnporpamma y4eOHOH IUCHUIUIMHBI SIBJISIETCA YacThi0 MPOTrpaMMbl MOJITOTOBKU
cnenmanuctoB cpeaHero 3eHa (IIIICC3) B coorBerctBum ¢ @I'OC CIIO mo cnenuanbHOCTH
26.02.03 CynoBoxzaenue (yriayOlieHHasi MOATOTOBKA), BXOASALICH B COCTaB YKPYIHEHHOW TPYIIIIBI
cnenuanbHocTeit 26.00.00 TexHuKa U TEXHOJIOTHH KOPaOJIECTPOSCHUS U BOJHOTO TPAHCIIOPTA.

Pabouast mporpamMma y4eOHOW MUCHUIUIMHBI MOXET OBITh HCIOJIh30BaHA B JOIMOJHUTEIHHOM
npodeccuoHaibHOM 00pa3oBaHUU M MPOo(ecCHOHANbHON IMOATrOTOBKE pPaOOTHHUKOB B 00JIacTH
CYIOBOXJCHHSI, TP OCBOCHUHU Mpodeccrii pabouyux B COOTBETCTBHH C mpmiiokeHunem B PI'OC
CIIO no cneunansHoctd 26.02.03 CynoBoxzaenue (yrayOsieHHass HOATOTOBKA) MPH HAIUYUU
cpennero obmiero oopazoBanusi. OnbIT pabOTH HE TpeOyeTcs.

1.2. Mecto yuyedoHoii nucuunaudbl B cTpyktype IIIICC3: obmenpodeccuonanpHas ydcOHas
JIMCIUITIMHA TpodeccHoHanbHOro yueonoro nukia (OI1.03).

1.3. Hean u 3aga4un y4eOHOM JMCUMILVIMHBI — TPEOOBAHUA K Pe3yJbTATAM OCBOCHHS Yy4eOHOI
JUCIUILTNHBI

B pesynbpTare ocBoeHHs y4eOHOM NUCIUIUIMHBI O0YyYaIOIIHICS JOKEH

yMeTh:

® [POU3BOAWTh HW3MEPEHUS JJIEKTPUUYECKUX BEJIWYUH, BKIIOYATh DSJIEKTPOTEXHHUECKHUE
npuOOpkI, anmaparbl, MalIMHBI, YIPAaBISATh UMU U KOHTPOIUPOBATh UX 3((EKTHBHYIO U
Oe3omacHyo paboTy, YCTPaHATh OTKa3bl U MOBPEKACHUS SJIEKTPOOOOPYI0BaHNS;
3HATh:

® OCHOBHBIC pPasgCyibl BJIICKTPOTCXHUKH W OJJICKTPOHUKH, OJICKTPUUYCCKUC HUSMCPCHUA U
MPUOOPBI, MUKPOIIPOIIECCOPHBIE CPEICTBA U3MEPEHHUS.

B pe3yabrare OCBOEHHBIX 3HAHMH MW yMeHMiH, GOPMHPYIOTCA CieAyIOLIHe
npogeccuonanbubie komnerenunu (IK):
®I'OC CIHO cnennanabuoctu 26.02.03 CynoBoxaenue (yriryoseHHas OoAr0TOBKA):
IIK 1.3.9xcmutyatupoBarh Cy/10BbI€ SHEPIETUUYECKHE YCTAHOBKH.
OK 1. TloHuMaTh CyIIHOCTh U COLHMAJbHYIO 3HAYMMOCTh cBOed Oynymiel mnpodeccuw,
IIPOSIBJIATH K HEW YCTOWYMBBINA UHTEPEC.
OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIBHOCTH, OMPENETSATh METOABl M CIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3(P(PEKTUBHOCTH U KaYECTBO.
OK 3. Pemats npoOrnembl, OIEHMBaThb PUCKM W TNPUHUMATh PEIIEHUS B HECTaHJAPTHBIX
CUTYaLUsIX.
OK 4. OcymiecTBasTh MOUCK, aHAJIU3 U OLIEHKY UHPOpMAINK, HEOOXOAUMOMN ISl TOCTAHOBKU
U pelieHus Npo(ecCHOHANbHBIX 33124, MPO(ECCHOHATBHOTO U IMYHOCTHOT'O PA3BUTHS.
OK 5. MUcnonb3oBarh  HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTHH  JUIS
COBEPILICHCTBOBAHMS MPO(GECCUOHATBHON EATEIIbHOCTH.
OK 6. PabGoratr B koMaHze, oOecrmeuumBarh €€ CIuiodeHue, 3(PGEKTUBHO OOMATHCA C
KOJIJIETaMH, PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.
OK 7. CraBuTh Lenu, MOTHBHPOBATh JEATCIBHOCTH IOAYMHEHHBIX, OPraHU30BBIBATH M



KOHTPOJIMPOBATh X PabOTy C MPUHATHEM Ha ce0s OTBETCTBEHHOCTH 3a PE3yJbTaT BBHITOJTHEHHS
3aJaHUM.

OK 8. CaMoCTOATEIBHO OMPENeNsITh 3a7a49i MPOPECCHOHATBHOTO U JTUYHOCTHOTO Pa3BUTHSI,
3aHMMAThCA CaMOOOpa30BaHUEM, OCO3HAHHO MJIAHUPOBATH MOBBIIICHUE KBATU(UKALIUH.

OK 9. OpueHTHpOBaTbCS B YCIOBHSX YacTOW CMEHBI TEXHOJOTHH B MPO(EeCcCHOHATBHOM
NeSITEIbHOCTH.

OK 10. Bnagets nucbMEHHOW M YCTHOW KOMMYHHUKalMed Ha TrOCYIapCTBEHHOM M (WJIM)
WHOCTPAHHOM (QHTJIMICKOM) SI3bIKE.

1.4. Koin4ecTBO 4YacoB HA OCBOeHHE padoUeii mporpaMMsbl y4eGHOH TUCIIUNTHHBI:
MakcumanbHOM yueOHOW Harpy3ku odydaromerocst _ 113 4vacos, B TOM 4HCIIE:
00s13aTeNLHOM ayTMTOPHON y4eOHOM Harpy3ku oOydaromerocss _ /8  4acos;
CaMOCTOSITeNIbHOM paboThl 0Oydaromerocs _ 35  4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThbl

Bup yuedHoii padoTbl O0beM yacos

MakcumanbHasi yueOHast Harpy3ka (BCero) 113
OO6s3arenbHas ayquTOopHas yueOHast Harpy3ka (BCero) 78
B TOM YHUCJIE:
TEOPETUYECKUE 3aHITUA 46
nabopaTopHbIE 3aHATHS 30
KOHTPOJIbHBIC PAaOOTHI 2
CamocTosTenbHas pabota o0yyaromierocs (BCero) 35

Hmozosas ammecmayus 6 hopme ougpepenyuposannoo sauema

2 kypc 4 cemecmp

2.2. TemaTrnuyeckuii MjIaH y4e0HOI TMCHHUNJIHHBI

Konp! 06umx u HaumenoBanue pasznenos Makc./06s13aTenbpHass/caMocT.
PO eCCHOHATBHBIX (Tem) yueOHOU JUCITUTITMHBI ydeOHast Harpy3ka B yacax
komnerenuit ®I'OC CI1O
(OK u TIK)
OK 1- OK 3, OK 5, OK 6, Pasznen 1. 10/6/4
OK 8-OK 10 DJIEKTPUYECKHUE LEITN
IMOCTOAHHOI'O TOKA
OK 4, 0K 6- OK 8 Pazgien 2. 6/4/2

OJIEKTPOMATHETHU3M

OK 2,0K 4, OK 6- OK 8, Pazgien 3. 16/14/2
OK 10 OJIHO®A3HBIE LIEN
INEPEMEHHOI'O TOKA

OK 2, OK 4, OK 6-OK 8 Pazpen 4. 11/9/2

TPEX®A3HBIE IIEITN

IMEPEMEHHOI'O TOKA

OK 2,0K 6, OK §, IIK 1.3. Pazpen 5. 21/19/2

OJIEKTPUYECKHUE ITPUBOPHI
N3MEPEHU A
OK 2, 0K 6, OK 8 Pasnien 6. 10/6/4
TPAHCO®OPMATOPBI
OK 2, 0K 6, OK 8, OK 9, Pasnen 7. 16/14/2
K 1.3. OJIEKTPUYECKHWE MALIMHBI
OK2,0K5,TIK 1.3 Pazzien 8. 23/6/17
OCHOBBI 2JIEKTPOHUKHM
Bcero: 113/78/35




2.3. TemaTuvecknii nJjaH u copep:xkanue yueoHoil rucuunaunsl «JJJEKTPOHUKA U DJIEKTPOTEXHUKA»

HaumeHnoBaHue pa3jaeioB Copep:xanue yueOHOIr0 MaTepHaJia, JabopaTopHble 3aHATHA (Pa0oThI) M CAMOCTOSATEIbHbIE PA0OTHI O0Bem YpoBeHb
H TeM o0yyawmmuxcs 4acoB OCBOCHUS
1 2 3 4
Paznen 1. 10
IJEKTPUYECKHUE
HENHN IOCTOSAHHOI'O
TOKA
Tema 1.1. Copep:xanue 2
DJIeKTpUYecKoe 1moJie 1 | lonsTHE 00 MEKTPUIECKOM HOJIe. DHEPTHUS 3IEKTPUIECKOTO OIS 2
OK 1,0K 3, 0K 5-6, OK | 2 | DrnekTpuueckoe IoJie B TUIIEKTPUKAX M MPOBOIHUKAX
8-10
Tema 1.2. Copep:xanue 8
OcCHOBHBIE 3JIEMEHTBI 1 | DnekTpuyeckas IENb U €€ OCHOBHBIC 3JICMEHTHI 2 2
JJIEKTPHYECKON 1enu 2 | 3axon Oma juis yuacTka U nonHoi nenu. 3akonsl Kupxroda 3
MOCTOSIHHOTI'0 TOKA 3 | INocnenoBaTtenpHOE, MApAUIETHLHOE H CMEIIIAHHOE COCTUHEHUS PE3UCTOPOB
OK 2, 0K 9 4 | TlpocTble U CIOKHBIE NIEKTPUUCSCKHE IENH, METOBI PELICHUS [eTIei
JlaGopaTtopHoe 3ansaTue Nel 2
VccnenoBanue MpOCTHIX LENel MOCTOSHHOTO TOKa
CamocTosiTe1bHast padoTa o0y4yaromuxcst Nel 4
CocraBieHne KOHCIIEKTa [0 BOIIPOCaM:
1. PesxxuMbl pabOThI AIEKTPUIECKON TIETTH
2. YcnoBus MOJy4eHUS HAaUOOJbIIeH MOIITHOCTH
3. KoaddumpeHt mosne3Horo aeicteus
4. 3akoH [xoyns-Jlenma
5. HarpeBanue IpOBOTHUKOB 3JI€KTPUIECKUM TOKOM
6. Vicnonb3oBaHue TEMJIOBOTO JICHCTBHS TOKa B TEXHHUKE
Paspen 2. 6
IJIEKTPOMATHETU3M
Tema 2.1. Conep:kanue 4
OcHoBHbI€ CBOMICTBA 1 | OcHoBHBIE CBOICTBAa MATHUTHOTO TIOJIS 2 2
MATHHUTHOTO 110JIsI
OK 4, OK 6-8 2 | IHIyKTHBHOCTH
3 | DneKTpoMarHuTHBIE CHIIBI
4 | MarHuTHbIe MaTepHabl, NETJI THCTEpE3nca
CamocrosiTesibHasi padoTa o0yyarwmuxcs Ne2 2

CocraBJieHHE KOHCIICKTA 10 BOIIpoCaM:




1. AHanorust Mexy 3MeKTPUIECKON 1 MarHUTHOM LENIAMHU
2. IlpuMeHeHre MarHUTHBIX MaTEPHAJIOB B TEXHUKE

Tema 2.2. Copep:xanue 2
DJIeKTPOMarHUTHAsA 1 | MarnuTHas 1enb. DIeKTPOMAarHUTHl M MX NPAKTHYECKOE IPUMEHEHHE
WHYKIHS 2 | 3aKOH 3MeKTPOMAarHUTHOH MHAYKIUH
OK 4, 0K 7 3 | 3axon Jlenna
4 | D1C caMOMHIYKINH, B3aNMOMHIYKINN. BUXpeBbie TOKH
5 | Mcnonp3oBaHue SABICHAHN 3JCKTPOMAarHUTHONW HHAYKIMU B 3JICKTPOTEXHUIECKHUX YCTPOHCTBAX
Paspea 3. 16
OJHO®A3HBIE HEIIA
HNEPEMEHHOI'O TOKA
Tema 3.1. Copep:xanue 2
Cunycoupanbubie JJACu | 1 | [IepeMeHHEIH TOK, €T0 MOTydeHHE
OK :,OSIIJ( 6.8 2 | Ilepuon, yactoTa, cABHT (a3
Tema 3.2. Coaep:kanue 4
DJleKTpUYecKasi LeMnb ¢ 1 | llenb nepeMeHHOr0 TOKa C aKTUBHBIM CONPOTUBIICHHEM. BekTopHast auarpaMma 2
AKTHBHBIM U peakTUBHBIM | 2 | Ilenp nepeMEHHOro TOKa ¢ KOHAEHCATOPOM. BekTopHast auarpamMma
CONPOTHBJICHUEM CamocrosiTesibHasi padoTa ody4yaromuxcs Ne3 2
OK 4,0K7 CocTapjieHHe KOHCIIEKTa 110 BOIPOCAM:
1. DnekTpuuecKue ey NePeMEHHOr0 TOKa C MArHUTOCBSI3aHHBIMH JIEMEHTAMHU
2. B3auMHast ”HIyKTUBHOCTh; KOO(QQHUIIEHT CBSI3U
3. locnenoBarenbHOE M MAPAILICIIBHOE COSAMHEHHS MarHUTOCBSI3aHHBIX JIEMEHTOB
Tema 3.3. Copep:xanue 5
Hepasperssiennasi uenb | 1 [ OGumii ciiydail OCTEIOBATEIHOTO COCIMHEHHS AKTHBHOTO, MHIYKTHBHOTO M €MKOCTHOTO COMPOTHBIICHHIA. 2
TIEPEMEHHOI0 TOKA BekropHas quarpamMmMa
OK2,0K 6 2 | Pe3oHaHC HAaNpsHKCHUN
JladopaTopHoe 3ansTue No2 3
HccnenoBanue padotsl nocienoBatensHoit RLC enu (paboTa ¢ nepcoHaNbHBIM KOMIBIOTEPOM)
Tema 3.4. Cojep:kanue 5
Pasperniiennas uenn 1 | O6mwmii ciyyail MAPAIENEHOTO COEIUHEHHUS AKTUBHOTO, WHIYKTUBHOTO M €MKOCTHOIO COMPOTUBICHHN. 2
TIEPEMEHHOTO TOKA BekTopHas quarpamma
OK2,0K 10
2 | Pe3onanc Toka
JlaGoparopuoe 3ansiTne Ne3 3
HccnenoBanne paboThl mMapauienbHBIX ¥ mocienoBatenbHbix RC  memeit mepemeHHoro Toka (pabora ¢
NIepCOHAIBHBIM KOMIIBIOTEPOM)
Paznen 4. 11
TPEX®A3HBIE LIEITN

INEPEMEHHOI'O TOKA




Tema 4.1.
CoenuHeHHne 00MOTOK
Tpex(a3HbIX HCTOYHHKOB
3JIEKTPUYeCKOi IHepruu

Copep:xanue

1 | T'enepupoanune Tpexdaznoit IAC

2 | CoemuHeHHnE OOMOTOK HCTOYHHKA B 3BE3IY

3 | CoemuHeHne 0OMOTOK UCTOYHHKA B TPEYTOIBHUK

OK 4, 0K7
Tema 4.2. Coaep:xkanue 9
BkiloueHnue Harpy3Ku B 1 | Coennaenue moTpeOUTENCH YHEPTHUHN B 3BE3AY 2
uenb TpexgasHoro Toxa 2 | CoenunHeHne NoTpeOUTENEH SHEPTHH B TPEYTOJIBHUK
OK 2, OK 6, OK 8 3 | MomnocTH Tpex(ha3zHoi CHCTEMBI
JlaGopaTopubie 3ausaTus Ne4-5 5
1. UccnenoBanue COeIMHEHUsI HATPY3KH «3BE3I0W.
2. UccnenoBanue crioco00B MoBbIMIeHUs] KO3 duImeHTa MOIHOCTH
CamocrosiTesibHast padoTa odyuyarmuxcs Ned 2
CocraBneHne KOHCIIEKTa 110 BOIIPOCAM:
1. Bpamaromieecsi MarHuTHOE 10JIe
2. [IlpuMeHeHUE B TEXHUKE COCAUHCHHUN 3BE3/IOU U TPEYTOJIbHUKOM
3. KomneHcupoBaHue peakTHBHOM MOIIHOCTH
Paznen 5. 21
IJEKTPUYECKHE
INPUBOPBI 1
N3MEPEHNUA
Tema 5.1. Conep:xanue 4
Hsmepenne Toka n 1 | Kiaccuduranus n3MepuTeTbHBIX TPHOOPOB 2
HaNPSIZKeHUs 2 | TouHocTs M3MepeHUH
OK2,1IK 1.3 3 | ITpuGOpBI MATHUTOYIEKTPUYECKON U JJIEKTPOMATHUTHON CHCTEM
4 | T1puGopsl 311eKTPOJMHAMHYECKOH 1 (PeppoAMHAMUYECKO cHCcTeM
5 | [IpubopsI HHAYKIMOHHOW CUCTEMBI
6 | [Ipubops! mpyrux cucteM, nuQPOBEIE TPHOOPHI
CamocrosiTesibHas padora odyuyaromuxcs NeS 2
CocraBneHne KOHCIEKTa 110 BOIIPOCAM:
1. XapaKTepuCTHUKH IIEKTPOU3MEPUTENBHBIX TPHOOPOB
2. OnpeeneHne Ha3HAUYEHUST U3MEPHUTEIHLHOTO MPUOOPA MO €T0 YCIOBHOMY 0003HAUCHHIO HA AIEKTPUIECKUX CXEMax
3. PacumdpoBka XapaKTepUCTHK JIEKTPOU3MEPUTENBHBIX MTPHUOOPOB MO YCIOBHOMY 0003HAUYCHHUIO HA IIIKAJIaX
Tema 5.2. Conep:xkanue 17
H3mMepeHnst MOUTHOCTH, 1 | V3mepenune TOKa U HANPSDKEHHUS B LETSIX OCTOSHHOTO M NEPEMEHHOT0 TOKa 7
IHEPIruM, CONpoTUBAeHus: | 2 | Pacimpenue npeaesioB u3MepeHus. TexHuKa 6€30MacHOCTH
OK 2,0K 6,0K 8,IIK 1.3 | 3 | DnektpoauHaMudeckuii 1 GeppoIMHAMUYECKUI BATTMETP
4 | Metoap! n3MepeHus Tpex($azHoi MOITHOCTH
5 | M3mepenne amekTpudeckoil 3Heprun. MHIYKIIMOHHbBIE CYETYHKH




6 | M3MepeHne conmpoTHBICHUI OMMETPOM, METOJJOM aMIEPMETPa-BOJIILTMETPA, OJMHAPHBIM MOCTOM

7 | TpeboBanms MK ITJHB (Pasmen A-11l/1) x mcmomp30BaHHIO PYYHBIX WHCTPYMEHTOB, DJIEKTPHUIECKOTO M
SJIEKTPOHHOTO HW3MEPUTENFHOTO W HCIIBITAaTeNIbHOTO O0OpYZOBaHMSA Ui OOHApY)XCHHS HEHCIPaBHOCTEH,
TEXHUYECKOT0 00CITyKHBaHUS M PEMOHTHBIX OIIEpaLHi.

TpebGoBaHus 1O O€30HACHOCTH IJIsL PabOTBI C CYNOBBIMH 3JIEKTPHUYSCKUMH cUcTeMaMH. KOHCTpyKuus u
9KCIUTYyaTAl[HOHHBIC XaPaKTEPUCTHKH CYIOBBIX SJICKTPUYECKHX CHCTEM IOCTOSIHHOTO U NEPEMEHHOI0 TOKa H
oOopynoBanust. KOHCTPYKIHSI M 9KCILTyaTaIUsl SJIEKTPUUECKOT0 KOHTPOJIbHO-M3MEPUTEIBHOT0 000pyI0BaHHS

JlaGoparopHbie 3ansTusa Ne6-8 9
1. UccnenoBanue METOI0B U3MEPEHUSI COMTPOTUBIICHHUS.
2. UccnenoBanue METOI0B U3MEPEHHUS] MOIITHOCTH B IIETISIX OCTOSIHHOTO TOKa.
3. UccnenoBanne METOJOB M3MEPEHHsI aKTHBHON SHEPTUU
KonTpoabsnas padora Nel no pazneny 5 1
Paznen 6. 10
TPAHC®OPMATOPBI
Tema 6.1. Copep:xanue 10
YcrpoiicTBO M IPUHIMAI 1 | YcrpoiicTBO M pUHIMN JeHCTBHS TpaHChOpMaTOpa 4
feiicTBUs 2 | IlapameTpsl, XxapakTepHu3ylolue padoTy Tpancdopmaropa
OK 2, OK 6, OK 8 3 | Tpexdasubie TpaHcHOPMATOPBI, YCTPOWCTBO U MPUHIUI AeHCTBH. CXEeMBbI U TPYIIIBI COSAUHCHUH 0OMOTOK
4 | TapamnenbHas paboTa TpaHC(HOPMATOPOB
JladopaTopHoe 3ansitue Ne9 2
HccnenoBanue pexxuMoB paboThl 0HOGA3HOTO TpaHchopMaTopa
CamocrositesibHast padora o0yuyaromuxcs Ne6 4
CocraBneHne KOHCIIEKTa 110 BOIIPOCAM:
1. TparcdopmMaTopsl CBaApOUHBIE, X XapaKTEPUCTHKN M 00JIACTh IPUMEHEHUSL.
2. Iluk-TpanchopMaTOpbl, NX XapaKTEPUCTHKN U 00JIaCTh IPUMEHEHHUS.
3. IMnynecHble TpaHC(HOPMATOPHI, X XapaKTEPUCTHKN U 00JIaCTh IPUMEHEHHUSL.
4. ArotpancdopMaTopsl, HX XapaKTEePUCTHKH U 001aCTh TPUMEHEHHSL.
5. 3smeputenbHbie TpaHCHOPMATOPHI TOKA M HAMIPSDKEHUS, UX XapaKTEPUCTHKHU M 00JIaCTh MPUMEHEHHS
Paznen 7. 16
IJEKTPUYECKHUE
MAIIWUHBI
Tema 7.1. Conep:xkanue 12
djexkTpuyeckne MamuHbl | 1 | OOGiee ycTpoiCTBO MAIlIMH MOCTOSHHOT'O TOKA 4
MOCTOSIHHOTO TOKA 2 | ObpaTuMOoCTh MalIuH
OK2,0K9,IIK 1.3 3 | Hpunuun paboThl MaNIMH IIOCTOSHHOTO TOKA
4 | T'eHepaTopbl HOCTOSIHHOTO TOKA
5 | DnexkTpoaBUTaTENN MOCTOSTHHOTO TOKA
JlaGoparTopubie 3ansaTus Nel(-11 6

1. UccnenoBarne pexxuMoB paboOTHI TEHEPATOPOB IMMOCTOSIHHOTO TOKa
2. MccnenoBanue pexXUMOB paOOThI IBUTATENIEH MTOCTOSTHHOTO TOKA

10



CamocTosiTenbHast padoTa ody4yaromuxcs Ne7

CocraBneHne KOHCIEKTA 110 BOIIPOCAM:

1. Knaccugukarmst 31eKTponpruBo1oB. OyYHKINOHAIEHBIE CXEMBI

2. PexxuMbl paboThI 351eKTpoIiprBoJ0B. Harpy3odnsie auarpaMmsl paboTHI 3J€KTPONIPHBOIA

3. Bb10op Tuma ¥ MOIITHOCTH 3JICKTPOIABHUIATEINCH, IPIMEHSIEMBIX B 3JIEKTPOIIPHBO/IE

4. OnpeneneHye MOIIHOCTHU JIEKTPOABUTATENS IIPU IPOJIOIKUTEIIEHOM PEXUME PaOOThI

5. OmpezeneHye MOIHOCTH 3JIEKTPOIBUTaTENIsl IPU MTOBTOPHO-KPATKOBPEMEHHOM pEKHME paboThI

Tema 7.2.
DJIeKTpUYeCKHEe MATTHHBI
TepeMEeHHOT0 TOKA
OK2,0K 6,0K 8§, IIK 1.3

Coaep:xkanue

I

YCTpoﬁCTBO Y BUABI aACUHXPOHHBIX JBUraTenei

HpI/IHHI/IH JIenCTBUS ACUHXPOHHOI'O 3JICKTPOJABUTATCIIA

HyCK B X0 aCMHXPOHHOT'O 3JICKTPOABUTATEIIA

YcTpoilcTBO CHHXPOHHOTO TeHepaTopa

Gl IWIN|F-

IMTapannenbHasi paboTa CHHXPOHHBIX T€HEPAaTOPOB

KonTpoabnas padora Ne2 no paznenam 6-7

Paznen 8.
OCHOBBI
JIEKTPOHUKU

23

Tema 8.1.
IHoaynpoBoaHMKOBbIE
npudopsl
OK2,0KS5,1IK 1.3

Coaep:xkanue

23

OJIeKTPOHHO-ABIPOYHBIN NIepexo1 M ero cBoicTBa. Buasl npoboes

BeInmpsMuUTenbHblE 1 YHUBEPCAIBHBIE JIHOJIbI, CTAOMIIUTPOHBI

THUpUCTOPBI, XapaKTEPUCTHKA, CIIOCOOBI OTKPBITHS, 3aKPHITHS U yIIpaBieHue paboToil. [IpuMeneHne

TpaH3uCTOPHI OUIONIAPHBIE U NOJIEBbIe. XapaKTePUCTHKH, IPUMEHEHHE

Heymnpaisiemble 1 yripaBisieMble OfHO(a3HbIE U TpeX(a3Hble BRIIPIMHUTEIH

DuIbTPBl, IPUMEHEHUE

[Tpubopsl MHIUKAINN

O NP |IWIN|F-

MapKHPOBKa

WurerpanbpHble MUKPOCXEMbI — THOPH/IHBIC, TTOJYIIPOBOJAHUKOBLIC. [lapamerpbl, Kiaccudukalys, Ha3HAUYCHHUE,

9 | MEKPOMIPOIIECCOPHBIE CPEACTBA H3MEPEHHS

CamocTosiTe1bHast padoTa oboy4yaromuxcs Ne§
CocraBneHne KOHCIEKTa 110 BOIIPOCAM:

1. CTabunu3aTopbl HAPSDKEHMS M TOKA

2. DIeKTpUYecKHe CXeMbl 0JTHO(a3HbIX BBIIPSIMUTEICH
3. DnekTpuyecKre cXeMbl TpeX(Pa3HbIX BHINPSIMUTEICH
4. IIpuMeHeHne BHIIPAMUTENCH B TEXHUKE

5. BHemHue XxapakTepUCTUKU BRIIPSIMUTENEH

17

JudepenunpoBanHblii 3auer

Bcero:

113

Jliist XapakTepHCTHKN YPOBHS OCBOEHHS y4eOHOT0 MaTepurasia HCIONB3YIOTCS cileaylolue 0003HaueHHS:
1 — o3HaKOMUTETBHBIH (y3HABAaHNE paHEee U3yUCHHBIX 00BEKTOB, CBOMCTB);
2 — penpoyKTHBHBIN (BBIIIOJHEHHE JEATEIBHOCTH MO 00pa3ily, HHCTPYKIIUH WK 1T0]] PYKOBOJACTBOM);
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3 — IPOAYKTHBHBIN (TUIAHUPOBAHNE U CAMOCTOSITEIBHOE BBIIIOIHEHNE JEATEIBHOCTH, PEIICHNE MTPOOIEMHBIX 3a1a4).
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3. YCJIOBUS PEAJIMBAILIMU TPOTPAMMBI YYEFHOM JUCIATIIAHBI

3.1. MaTepuajibHO-TeXHHYECKOE o0ecneyeHne

HaumenoBanue OcHamenne kadbunera/madoparopun | IlepeyeHb JIMIEH3HOHHOTO MPOrPAMMHOI0
Ka0uHeTa/1a0opaToOpUu obecnieyeHuUs1
VYyebnas nadoparopust KomrmutekT yueOHo# mebenn [Tepeuenn JIULEH3UOHHOTO

«Duszuka» U yaeOHbII
KaOWHET
«O01eobpa3oBaTelIbHBIC
TUCITUTUTAHBD)

(cTomml, CTYJIbS, JTOCKa);
KOMITBIOTEP B cbope
(cuctemnsriit 610k (Intel Celeron
3 GHz, 1 Gb), monurop Philips
193 XK, xmaBuaTypa, MBIIIb) -
1 wr., npunrep nasepubiii HP
1102 - 1 mr., TeneBU30p
Samsung 20" OJIT - 1 mr.,
JIOKaJbHasl KOMIIBIOTEpHAsl CETh,
KOJTIOCKOIT; Anmapar
MIPOCKLIMOHHBIM YHUBEPCAIbHBIN
¢ ontuueckoil ckambeir POC-
67; Buneodunbmer;
Mukpokanskynsarop; Ilnakarsr;
Kogorpammer;  I[lpubop  ans
U3Y4YEHUsS Ta30BbIX 3aKOHOB;
["azoBbrIit TEPMOMETD;
Manowmerp; Tepmomerp
JIEMOHCTPALIMOHHBIN;
KonaeHcaunoOHHBI TUTPOMETD;
[Icuxpomerp 3JIEKTPOHHBIN;
Hacoc Komosckoro; Becbl ¢
pa3HOBECOM; Muxkpowmerp;
[ranrenuupkynp; Habop rups;
[Tpubop  nmns  ompeneneHus
JIMHENHOT O paclupeHus;
[Tapoo6pa3zoBaresb;
ONEeKTPOIIUTKA;
yueOHBI; AmMniepmerp;
Bonbsr™merp; Habop
KoHzieHcaTtopoB; Pesuctop (1,5-
2 Om); Beixirouarens
JBYXITOJIFOCHBI; Ha6op
poBOJAOB; VICTOUHMK NHUTaHUS;
Peoxopx; Habop o
anektpudectBy; Ilpubop s
ONpEACIEeHUsT TEMIIEPaTypHOIO
Koa¢uLreHTa JIMHENHOT O
pacIupeHus; Ha6op
XUMHUYECKOH MOCY/IBI;
I"aneBanOMETp
JIEMOHCTPAIIUOHHBIN;
BosbermeTp
JIEMOHCTPAIIUOHHBIN;
MIOJIYTIPOBOIHUKOB;
AMIEpBOIBTMETP

Mertp

Hab6op

ABO;

IPOTPaMMHOTO 00ECTICUCHHS:

Microsoft Windows XP Professional
(kouTpakT Ne323/08 ot 22.12.2008 .
NIT KabakoB E.JL), Kaspersky
Endpoint Security (KOHTpAaKT
Ne311/2015 or 14.12.2015); Libre
Office (texcroBeiii pemaktop Writer,
penakrop Ttabaun Calc, pemaktop
npe3eHTanuii  Impress u  mpouee)
(pactipocTpansiercs CBOOO/THO,
manensus GNU LGPL v3+, The
Document Foundation); PDF-
XChange Viewer (pacmpocTtpaHseTcs

OecuiatHo,  Freeware,  nmneH3us
EULA V1-7.x., Tracker Software
Products Ltd); AIMP
(pacmipocTpansieTcs OecIuiaTHo,
Freeware g1 gomMamHero  u
KOMMEPYECKOTO UCIIOJIb30BaHUS,
Artem Izmaylov); XnView
(pacmipocTpansieTcs OecIuiaTHo,
Freeware UL 4acTHOTO
HEKOMMEPYECKOTO WIH
00pa3oBaTeNbHOTO  HMCIOJIB30BaHUS,
XnSoft); Media Player Classic -

Home Cinema (pacmpoctpansiercs

ceooomno, swmnensugs GNU GPL,
MPC-HC Team); Mozilla Firefox
(pacmpocTpansercs CBOOOIHO,

manensuss Mozilla Public License wu
GNU GPL, Mozilla Corporation); 7-

zip (pacmpoctpansieTcsi CBOOOIHO,
JINLIEH3USA GNU LGPL,
npaBooOmagarens  Igor  Paviov));
Adobe Flash Player
(pactipocTpansieTcst CBOOO/THO,
JINLIEH3USA ADOBE PCSLA,
npaBooOmagarens Adobe  Systems
Inc.)
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[InactuHKa ¢ TapauIeTbHBIMU
TpaHsMU; Pemerka
mudpakiuonnas; [Ipobop st
onpezeNeHusl JUIMHBI CBETOBOU
BOJTHBI; Habop JUH3;
Mukpoammepmerp; HabGop nmis

U3y4YeHUs 3aKOHOB
OCBEILIEHHOCTH; Habop
CHEKTpaJIbHBIX TpyOOK;
Beimpsimurenb
BBICOKOBOJILTHBIH;
Beimpsimurens (4 — 12B)

VYyebnas nadoparopust Crennu: «[Ipoctsie Henu

«NEKTPOHUKA U
ANEKTPOTEXHUKA.
DNEeKTpOHHAsI TEXHUKa»

HOCTOSTHHOTO TOKa».
Crenn: «MccnenoBanue paboTh

JIMHAA 3JIeKTporepeaay
(JIDID)».

Crenn; «ITocaemoBaTenbHas
nenb RLCy.

Crenn:  «l[lapamnenpHble |

nocieaoBarenbHble e RCy».
Crenn: «CoeauHeHue Harpy3ku
3BE310M».
Crenn: «CrocoObl IOBBIIIEHUS
KO3 (UIIMEHTa MOIITHOCTI.
Crenn: «3mepenue
COIIPOTUBIICHUIN.
Crenn: «/3MepeHune akTHBHOMN
Y PEAKTUBHOW YHEPTUN.
Crenn: «/3MepeHue MOIIHOCTH
B LIETISIX TTOCTOSTHHOTO TOKAay.
Crenn: «/3MepeHue MOIIHOCTH
B LIETISIX TIEPEMEHHOTO TOKaY.
Crenpn: «I'eneparop
MTOCTOSTHHOTO TOKa.
Crenn:
MTOCTOSTHHOTO TOKa.
Crenpn: «OnHoda3HbII
TpaHcGopmaTop»

«/JIBurarens

Crynus
MH(OPMAaLIMOHHBIX
pecypcoB. JlaGopaTopus
«HadpopmanrioHHbIE
TEXHOJIOTUH B
npodecCuoHATBHON

Kommutekt yuebHO# mebenu
(KOMIIBIOTEPHBIC M YYCHUYIECKUE
CTOJTHI, CTYIBS, JI0CKa);
KOMITBIOTEP B coope
(cuctemnsrii 610k (Intel Celeron
25 GHz, 1 Gb), wmonutop

Microsoft Windows XP Professional
(xontpakT Ne323/08 ot 22.12.2008 r.
HIT KabakoB E.JL), Kaspersky
Endpoint Security (KOHTpAaKT
Ne311/2015 or 14.12.2015); Libre
Office (texcroBbiii pemaktop Writer,

neaTenpHOCTH. YueOHas | Samsung 152v XKK, knaBuarypa, | penakrop tabmun Calc, pemakrop
Oyxranrepusi». Kabuner | Mpimip) — 15 mt., xomneioTep B | mpe3eHTauui  Impress u  mpouee)
«MHOCTpaHHBIN SA3bIK coope (cuctemusniii Omok (Intel | (pactipocTpansiercs cBOOO/IHO,
(JTMHT A OHHBIH ). Core 2 Duo 2,2 GHz, 1,5 Gb), | nunensus GNU LGPL v3+, The
O6meoOpa3oBaTeNbHbIE | MOHUTOD Benq KK, | Document Foundation) — 16 IIK;
JMCIUTLTHHBDY KJIaBuarypa, Meimbs) — 1 mr., | Microsoft Office 2010 Professional

MYJIBTUMEIUHHBINA npoektop | Plus B cocraBe TekCTOBOrO pegakTopa
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Benq — 1 mrt., 5xpan Hactenuslid | Word, penakropa Ttabmun —EXxcel,

— 1 mr, xomoHku — 1 mir., | pemakTopa npesentarmii Power Point,
JokanbHas koMmrbioTepHas cetb, | CYBJl Access u npouee (Kontpakt
KOMMYTaTop - 1 mT, | Ne404/10 or 21.12.2010 r. 3A0

nepeHocHble HaymHUuKU — 16mT. | «CodtJlaitn Tpeiin») — 1 TIK; PDF-
XChange Viewer (pacmpocTpaHseTcs
OccrmatHo,  Freeware,  nuieH3us
EULA V1-7.x., Tracker Software

Products Ltd); AIMP
(pacmipocTpansieTcs OecruiaTHo,
Freeware  ngns  jgomMamHero  u
KOMMEPYECKOTO UCTIOJIb30BaHUs,
Artem Izmaylov); XnView
(pacmipocTpansieTcs OecruraTHo,
Freeware UL 4aCTHOTO
HEKOMMEPUYECKOTO WK

00pa3oBaTeNbHOIO  HMCMOJIB30BaHMUS,
XnSoft); Media Player Classic -
Home Cinema (pacmpocrtpansiercs
ceooomno, swmnensugs GNU GPL,
MPC-HC Team); Mozilla Firefox
(pacmipocTpanseTcs CBOOO/THO,
muuensus Mozilla Public License u
GNU GPL, Mozilla Corporation); 7-
zip (pacmpoctpansiercsi CBOOOIHO,

JINLIEH3US GNU LGPL,
npaBooOsagarens  Igor  Paviov));
Adobe Flash Player
(pacmipocTpansieTcs CBOOO/THO,

JINLIEH3USA ADOBE PCSLA,
npaBooOiagarens Adobe Systems
Inc.)

3.2. UndopmanuonHoe odecniedeHrne 00y4eHust

3.2.1. OcHoBHbDBIC TeYATHLIE U3AAHUSA

1. Jlynun, B.II. OnexrtporexHuka u snekTpoHuka B 3 T. Tom 1. DOnexkrtpuueckue u
MarHWTHBIC IEMH : Y4eOHHK W TPAKTUKYM JUIS CpefHero mnpodeccHoHaabHOro oOpa3oBaHus /
3. B. Ky3nenos ; nox obmieit penakmnueii B. I1. Jlyauna. — 2-e¢ usg., nepepad. u mom. — Mocksa :
WznarensctBo FOpaiit, 2021. — 255 ¢. — (IIpodeccuonanbuoe o6pa3oBanue).

3.2.2. JlonoJHUTEIbHbIE HCTOYHHUKHU

1. Jlynun, B.Il. OnexrtporexHuka u snekrpoHuka B 3 1. Tom 1. Dnekrpuueckue u
MarHUTHBIC MeNHU : y4eOHMK M TMPAaKTUKyM Ui CPEOHEro npodecCHOHATbHOro obpa3oBaHust /
3. B. Ky3nenos ; non obmieit penakuueii B. I1. Jlyauna. — 2-e usn., nepepab. u mom. — Mocksa :
NznarensctBo FOpaiit, 2021. — 255 ¢. — (IlpodeccronanpHoe oopa3opanne). — ISBN 978-5-534-
03752-4. — Texcrt : anekrponnsiii // DbC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/472794

2. DNeKTpoTeXHUKa M 3JeKTpoHUKa B 3 T. Tom 2. DneKTpOMarHWTHBIE YCTPOMCTBA W
ANIEKTPUYECKUE MAIIMHBI ;| YIeOHUK U MPAKTHKYM JJIsl CPETHETO MPpOoeCcCHOHATBHOTO 00pa3oBaHus /
B. U. Kucene, 3. B. Ky3nemnoB, A.W. KonsutioB, B.IL Jlyaun; mox oOmeil penaxiuei
B. Il. Jlynuna. — 2-e u3a., nepepad. u gon. — Mocksa : M3natensctBo FOpaidt, 2021. — 184 ¢. —
(ITpoeccronansroe obpazoBanue). — ISBN 978-5-534-03754-8. — Tekcr : anekrponHbIi / DBC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/472795
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3. DnexkTpoTexHukKa U 3eKTpoHUKa B 3 T. Tom 3. OCHOBBI RJIEKTPOHUKHU U DJIEKTPUUECKUE
HU3MEPEHHUs : Y4YeOHMK ¥ MPaKTHKYM IS CpeaHero mpodeccHoHanbHOro obpasoBanus /
3. B. Ky3uenos, E. A. Kynukosa, II. C. Kynprnacos, B.II Jlyamn; mox oOmed penakmuei
B. I1. Jlyauna. — 2-e u3z., nepepad. u gon. — Mocksa : M3gatensctBo HOpaiit, 2021. — 234 ¢. —
(ITpoeccronansrnoe obpazosanue). — ISBN 978-5-534-03756-2. — Texkcr : anexkrponHsit / 9bC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/472745

4. Mutpodanos, C. B. IIpaBuna ycTpoiicTBa 3JIeKTPOYCTAaHOBOK M TEXHHKA 0E30MacHOCTH :
yaeOHoe nocodue / C. B. MurpodanoB. — OpenoOypr : OI'Y, 2018. — 100 c. — ISBN 978-5-7410-
2120-0. — Texct : osnexkrtpoHHsld / Jlap : snekrpoHHO-OMOmmoreynas cuctema. — URL:
https://e.lanbook.com/book/159734

5. l'omukos, C. I1. CynoBas 37IeKTpOHHKA M CHIIOBas IpeoOpa3oBaTelibHAS TEXHHUKA : yueOHOe
nocobue / C. II. I'omukos, H. I1. Cmettox. — Kepus : KIMTVY, 2016. — 316 ¢. — ISBN 978-5-
9908939-3-1. — Texkct : 3neKkTpoHHBI // JlaHb : 31MeKTpoHHO-OMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/140621
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI YYEFHOM JUCIIUILINHBI

KoHTpoib M oOLeHKa pe3yabTaTOB OCBOCHHS Y4YeOHOW JMCIUIUIMHBI OCYIIECTBIISACTCS
mperojiaBaTeNieM B IpOLEcce MPOBEACHUSA JTA0OpaTOPHBIX pabOT, TECTUPOBAHMSA, a TaKKe
BBITNIOJTHEHUS 00yYarOIMMKCS. UHIMBUAYaIbHBIX 3a/1aHU, UCCIEA0BAHUM.

Pe3yJILTaTLI Oﬁy‘leHHH (OCBOGHHLIe ymenus (I)OPMLI U ME€TOAbI KOHTPOJISI H OICHKU
H KOMIICTCHIIUU, YCBOCHHBLIC 3H3HI/Iﬂ) pe3yJbTaToB oﬁyqemm

OcBoeHHBIEC yMEHHS:

- IPOU3BOIUTH U3MEPEHHUSI AIEKTPHUUCCKUX Tekymmii koHTpodb B (GopMe MPOBEICHUS
BEJIMYNH 1a00paTOPHBIX 3aHATHH, YCTHOTO U
MUCHMEHHOTO OIpOCca.

HaGutoieHue 3a BBINOJIHEHUAM J1a00OpaTOPHBIX
paboT, KOHTPOJIBHBIX PadoT.

- BKJIFOYATh AIEKTPOTEXHUUYECKUE TPUOOPHI,
anmnaparsl, MalluHbI, YIIPABJIATb UMU U
KOHTPOJHMPOBATH UX YPPEKTHBHYIO U

6e30MacHyo padoTy Hrorossiii KOHTPOJIb B } dbopme
muddepeHIMpoBaHHOTO 3ayeTa (YCTHBIA Ompoc,

- YCTPaHATH OTKA3bl M MMOBPEKICHHS pelleHye 3a1a4)

ANEKTPOOOOPYIOBAHUS

YcBOeHHbIE 3HAHNSA:
- OCHOBHBIE pa3JieNbl JJIEKTPOTEXHUKU U
NEKTPOHUKHU
- 3JIEKTPUYECKHE U3MEPEHUS U TPUOOPHI
- MUKPOIIPOLIECCOPHBIE CPECTBA U3MEPEHUS
Komnerennun ®I'OC CIIO:
OK 1. [lonuMarp CyIIHOCTh M COIIMAJIBHYIO
3HaYMMOCTb CBoei Oynaymed mpodeccun,
MIPOSIBJIATH K HEW YCTOWYMBBIN MHTEPEC.
OK 2.0Opranu3oBbIBaTh COOCTBEHHYIO
NEeSTeNbHOCTh,  ONPEAENATh  METOABbl U
CIocOOBl  BBINIOJIHEHUSI TMPO(HECCHOHAIBHBIX
3aj1a4, oOleHuBaTh HX J(G(EKTUBHOCTH U
KaueCTBO.
OK 3.Pemats npo6iieMbl, OLIECHUBATh PUCKU U
IIPUHMMATh  PELIEHUS B  HECTAaHAAPTHBIX
CUTYaIUsX.
OK 4.0Ocy1ecTBasiTh NOUCK, AaHAJIW3 U OLIEHKY
uHpOpMaIuY, HEOOXOAUMON JUIsI TTOCTAHOBKU
U peuieHHs MpoecCHOHANBbHBIX  3ajad,

npo¢eCcCOHAIBLHOTO u JMYHOCTHOTO
pa3BUTHSL.

OKS.Mcnonb3oBaTh MH(POPMAIMOHHO-
KOMMYHUKAI[HOHHBIE TEXHOJIOTUH ISt
COBEPILLICHCTBOBAHHUS npodeccuOHaTBLHON

JCATCIIBHOCTH.




OK 6.Paborats B komaHje, o0eccUnBaTh €€
cruioueHue,  dddexkTuBHO  oOmATBCA  C
KOJUIETaMH, PYKOBOACTBOM, IOTPEOUTEIISIMHU.

OK  7.CtaButh  1€TH, MOTHBHUPOBATh
NeSTEIbHOCTh MOTYNHCHHBIX,
OpraHM30BBIBATH U  KOHTPOJIMPOBATH  UX
paboty c MPUHITHEM Ha cebs

OTBETCTBEHHOCTH 3a PE3YJIbTAT BBIMOJHCHUS
3aJaHUM.
OK 8.CaMoCTOSITENTbHO OMNpenenarh 3agaqyu

npodeccnoHaIbHOTO u JUYIHOCTHOTO
pa3BHUTHS, 3aHUMAThCS CaMOOOpPAa30BAHHEM,
O0CO3HAHHO IUTAHUPOBATH [TOBLIIIEHHE
KBaTM(UKAITIH.

OK 9.0puenTtupoBaThCsi B YCIOBUSX YacCTOU
CMEHBl TEXHOJOrui B MpodeccrnoHalIbHON
NESITEIbHOCTH.

OK 10.Bnagerp nHCbMEHHOM M  YCTHOM
KOMMYHHKAIEH HA TOCYIapCTBEHHOM U (HJIH)
MHOCTPAaHHOM (aHTJIMICKOM) SI3BIKE.

IIK 1.3.  DkcruiyatupoBaTb — CyIOBBIE
SHEPreTHYECKHE YCTAHOBKH
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®enepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI0 TPAHCIIOPTA
DenepajbHOE IOCYIaPCTBEHHOE OI0KeTHOE 00pa30BaTe/ibHOE YUpeKIeHue
BbICIIEro 00pa3oBaHus
«l"'ocynapcTBeHHbII YHUBEPCUTET MOPCKOI0 M pe4Horo ¢gJiora
umenu aamupaia C.O. Makaposa»

Kotaaccknii pusmman ®I'bOY BO «'YMP® umenn agmupana C.O. MakapoBa»

®OHJI KOHTPOJBbHO-OIIEHOYHbBIX CPEJCTB
MO YYEBHOM JUCLUMIIINHE

«OI1.03 9JIEKTPOHUKA U DJIEKTPOTEXHUKA»
IMPOTPAMMBI IOJATI'OTOBKHA CIIEHUAJINCTOB CPEJJHEI'O 3BEHA
1O CNENHATBLHOCTH
26.02.03 CynoBoxxaeHue

KBaJIM(pukanus
CTapUIMi TEXHUK — CYJIOBOJIMTENb C TPABOM SKCIUTyaTaIluu
CYJIOBBIX JHEPIreTUYECKUX YCTAaHOBOK

Kotmac
2024



COI''TACOBAHA YTBEPX/JIEHA
3amMecTHTeNb JUPEKTOpa 110 Y4eOHO- JuapexTop dpuanana
MeTou4yecKoi pabore dunana

Y O.B. lllepruna
%" H.E. 'nmagenmesa /
w5 20L%
L __ 25 2049
OJIOBPEHA

Ha 3aceJlaHuH LIUKJIOBOH KOMHCCHH

3MEKTPOMEXAHHUECKHX THCITHIIHH
Tpotokon o124 . 0% 2044 No £

p—
Ipencenarens éé H.U. Bopmotosa

PA3PABOTYHK:
bopmoropa Hanexna M3ocumoBHa — mpenogasarens KPY Kotnacckoro dummanra ®T'B0Y BO
«I'YMP® umenu anmupaia C.O. MakapoBa»

@DoH/I OIEHOYHBIX cpencTB paspaboTaH Ha ocHOBe TpeGoBanuit ®I'OC CIIO mo
cnenuaneHocTH 26.02.03  CymoBodxjeHne (yriyOieHHas IIOArOTOBKA), paGodel mporpamMmoii
y4eOHOU TUCIUILIAHEL
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COJNEPKAHUE

cTp.
1. [TaciopT oH/IA OIEHOYHBIX CPECTB 22
2. ConeprkareabHO-KOMIIETCHTHOCTHAS MAaTPHIlA OIICHOYHBIX CPE/CTB. 23
KoudukaTop olleHOYHBIX CPEJICTB
3. CucreMa OIIGHKH OOpa30BaTEIbHBIX JOCTHXKCHUH OOYYarOIIMXCSA I10 23
KQ)KJOMY OIIEHOYHOMY CPEJICTBY
25

4. baHK KOMIETEHTHOCTHO-OILICHOYHBIX MAaTE€pPUAJIOB JIJISl OLICHKH YCBOCHHS
pabodeii mporpaMMbl y4eOHON JUCIUTUIMHBI IO 09HOU (opme 00ydeHHs




I. IMacmopr ¢poHIa OLIEHOYHBIX CPEICTB

®oHa ouneHOYHBIX cpeacTB (magee - POC) npenHazHayeH Ui KOHTPOJISL U OLEHKU
00pa30oBaTeNbHBIX JOCTIKEHUH O0Oy4yaroluxcs, OCBOMBIIMX pabodyl0 mporpamMmy ydeOHOH
JUCLUIUIMHBL «OJIEKTPOHUKA U 3JeKTpoTexHuka». POC BKIHOYAET KOMIETEHTHOCTHO-OLIEHOUYHbIE
MaTepHabl AJis IPOBEIEHUS TEKYILEro KOHTPOJIS yCIIeBaeMOCTH U IPOMEKYTOUHON aTTECTaLUH.

1.1. Pe3yabTaThbl 0OCBOEHHS YUeOHOI IMCHHUIJIMHBI, MO/AJeKalINe POBEPKe

PesyabTaTsl 00yyeHus
(ocBoenHbie ymenns (YY), ycBoeHHbIe 3HaHus (3))

3 1 - OCHOBHbIE pa3/ieibl JEKTPOTEXHUKHU U 3JIEKTPOHUKU

3 2 — pJIeKTpUYECKUE U3MEPEHUS U IPUOOPHI

3 3 — MUKpOIIPOIIECCOPHBIE CPEICTBA U3MEPEHUS

Vi1- IIPOU3BOANUTH UBMCPCHUS DJICKTPUUICCKUX BCIIMYNH

V 2 - BKIIOYATh QJICKTPOTCXHUYICCKUC HpI/I60pH, allapaTbl, MAIIIMHBI

VY 3 - ynpaBiATh UMM U KOHTPOJIMPOBATH UX 3(PeKTUBHYIO U 6€30MacCHYI0 paboTy

VY 4 - ycTpaHATh 0TKa3bl M MOBPEXKICHHSI IEKTPO0OOPYI0BAHUS

Koneunbie pe3yabTaTrhl OCBOCHHSI Y4eOHOH IMCHUILIMHBI SBJISIIOTCH PeCypcoM [JIst
¢popmupoBanusa odommx (OK) m npodeccnonanbubix komnerenuuii (IIK) B coorBercrBum ¢
®PT'OC CIIO cnenuaabHOCTH.

IIK 1.3.9xcmutyatupoBarh Cy/10BbI€ SHEPIETHUYECKHE YCTAHOBKH.

OK 1. IloHumarh CyIIHOCTh M COLMAJbHYIO 3HAUMMOCTh CBOel Oynymieil mnpodeccun,
MIPOSIBJIATH K HEW YCTOWYMBBIN UHTEPEC.

OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO J€ATEIBHOCTb, OMNPEAETSATh METOAbl U CHOCOOBI
BBITIOJTHEHUS MPOPECCUOHANBHBIX 33/1a4, OLEHUBATh UX 3PPEKTUBHOCTh U KaUu€CTBO.

OK 3. Pemath npoOieMbl, OLEHMBATh PUCKHM M IMPUHUMATh PEIIEHUS B HECTaHJAPTHBIX
CUTYaIUsIX.

OK 4. OcymiecTBiTh MOUCK, aHAIU3 U OLEHKY MH(OpMaIui, HEOOXOIMMOM Ul TOCTAHOBKU
U peleHus NpopecCUOHANbHbBIX 3a/1a4, TPOPECCUOHAIBHOTO U IMYHOCTHOTO Pa3BUTHS.

OK 5. Hcnonb3oBaTh  HMH(OPMAIMOHHO-KOMMYHHMKAIIUOHHBIE  TEXHOJOTHM  JJIs
COBEpIICHCTBOBAaHUS MPO(ECCUOHATBHOM ESTEIIbHOCTH.

OK 6. PabGorath B KOoMaHze, obOecneunmBaTh ee cIiuioueHue, 3(deKkTHBHO obmarbes c
KOJUIETaMH, PYKOBOJICTBOM, IOTPEOUTEIISIMHU.

OK 7. CraBuTh LE€nM, MOTHBHPOBATh JEATEIBHOCTh ITOJAYMHEHHBIX, OPraHHU30BHIBATH H
KOHTPOJIMPOBaTh X pabOTy C MPUHATHEM Ha ce0si OTBETCTBEHHOCTH 3a PE3yJbTAT BBITOJHEHUS
3alaHUM.

OK 8. CamocToATenbHO OnmpeneisTh 3aaud NpoPecCHOHAIBHOIO U JTUYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCA CaMOO0pPa30BaHNEM, OCO3HAHHO IJIAHUPOBATH MOBBIIICHHE KBATH(PUKALINY.

OK 9. OpueHTHpOBaTECS B YCJIOBHSX YacCTOM CMEHBI TEXHOJIOTHH B MPOQeCcCHOHATBHOMN
NESATENBHOCTH.

OK 10. Bmamerp mMChbMEHHOW M YCTHOM KOMMYHHKAIlME€H Ha TOCYIApCTBEHHOM W (WJIH)
MHOCTPAaHHOM (aHIJIMICKOM) SI3BIKE.
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II. Coaep:kaTeibHO-KOMIIETEHTHOCTHASI MATPHUIIA OLIEHOYHBIX CPEJCTB.
Koaundukarop ouieHOYHBIX CPeACTB

DYHKIHOHAJIbHBIIA NPU3HAK

OLICHOYHOI'0 CPeACTBa (TUIL Merton/dpopma KOHTpOJIsSI
KOHTPOJILHOI0 32/1aHMs1)
CobecenoBanue YcrHbii onpoc, nuddepeHIMpPOBaHHBIN 3a4eT

Samanus s

. [TuceMenHas mpoBepka, KOHTPOJIbHAs paboTa
CaMOCTOSITENILHOM pabOThI

JlaGopaTopHble 3aJaHus JlaGopaTopHbIe 3aHATHUS

TCCT, TCCTOBOC 3a1aHHUC TCCTHpOBaHI/Ie

1. Cucrema onenku o6pa3oBaTe/IbHBIX JO0CTHKEHU 00y4arOLInXCA
OneHka MHIMBUAYAIBHBIX 00pA30BATEIbHBIX JOCTIXKEHUH MO pe3yibTaTaM TEKYIIEro KOH-
TPOJIi YCHEBAEMOCTH U IIPOMEKYTOYHOH aTTECTallMM IPOM3BOJUTCS B COOTBETCTBHU C
YHHUBEPCATbHON MIKaNOH (Tabiuia).

IIpouent KayecTBeHHAas1 OLleHKA HHAMBHYAJIbHBIX
pe3yJbTaTHBHOCTH 00pa3oBaTeJbHbIX J0CTHKeHUIt
(IpaBMJIBHBIX OTBETOB) 0as1 (oTMeTKa) BepOaIbHbII aAHAJIOT
90 - 100 5 OTIMYHO
80 - 89 4 XOpOUIO
70-79 3 YJIOBJIETBOPUTEIBHO
MeHee 70 2 HEYIOBJIETBOPUTEIBHO

Kputepuu o1ieHKH 0TBETOB B X0/1¢ YCTHOI'Q 01Ipoca

OneHnBaeTcs MPaBUIBHOCTh OTBETa 0OYUAIOIIErocs Ha OJJMH U3 MPUBEJCHHBIX BOMPOCcoB. [Ipu aTom
BBICTABJIAIOTCS CIEAYIONINE OLEHKU:

«OTJANYHO» BBICTABIISIETCS MPU COOIOACHUH CIEAYIOIINX YCIOBHMA:

- TIOJIHO pacKpblUl COJIep’)KaHUWE MaTepuansa B 00beMe, MPeJyCMOTPEHHOM IpPOTrpaMMOM,
coJiepKaHuEM JIEKIIUHN U Y4eOHUKOM;

- U3JI0KWJI MaTepuan TpaMOTHBIM SI3bIKOM B ONPEIEIECHHOH JOrMYecKON MOCIeA0BaTeIbHOCTH,
TOYHO MUCIIONIB3Ys CHENUAIN3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

- TOKa3aJl yMEHHE WUIIOCTPUPOBATh TEOPETUYECKHE TOJOKEHUS KOHKPETHBIMU IpHUMEpaMH,
MIPUMEHSITh UX B HOBOM CUTYAIlMH MPH BBIMOJIHEHUU PAKTUYECKOTO 3aaHHUS,

- TOPOAEMOHCTPUPOBAJl  YCBOGHHE  paHEe  HU3YYEHHBIX  CONYTCTBYIOIIMX  BOIPOCOB,
c(OPMHPOBAHHOCTh M YCTOHUMBOCTD UCIIOJIBb3YEMBIX ITPU OTBETE YMEHHUI U HAaBBIKOB;

- OTBeyYaJl CaMOCTOSITeNIbHO 0e3 HaBOJALIMX BOIPOCOB IMpemnojaBarens. Bo3MoXHBI 0aHA-IBE
HETOYHOCTH TP OCBEIIEHUH BTOPOCTENEHHBIX BONPOCOB WM B BBIKIAAKaX, KOTOpPbIE
oOyyaroLuics JIETKO UCTIPaBUII 110 3aMEYaHUIO MPEI0/1aBaTeNsl.

«Xopomio» - OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBaHMSM Ha OLIEHKY «5», HO MPH ITOM HUMEET
OJIMH U3 HEIOCTATKOB:

- B U3IOXKEHMM JIONYyIIEHbl HEOOJbIIHME NpoOeibl, HE WCKA3UBIIME JIOTHUYECKOTO H
MH(OPMALIMOHHOTO COJIEP’KaHuUs OTBETA;

- IONyUIEHBl OAWH-[BA HEJOYETA MPU OCBEIIEHUU OCHOBHOI'O COJEP)KaHUs OTBETA, MCIPABJICHHbIE
10 3aMEYaHUIO0 MpernoaBaTes;




- IOMYIICHbI OmMOKa WM OoJiee ABYX HEIOYETOB MPU OCBEIIEHHH BTOPOCTEIIEHHBIX BOIIPOCOB HIIU
B BBIKJIA/IKaX, JIETKO MCIIPABJICHHBIE 10 3aMEYaHUIO IIPEIOAaBaTEIs.
«Y10BJIETBOPHUTEIbHO» BBICTABISETCS MTPU COOIOICHUH CIIETYIOUINX YCIOBUI:
- HEINOJHO WIM HEeNOCIe0BaTeIbHO PACKPBITO COJAEp)KaHME MaTepuasa, HO II0Ka3aHo ofIee
IIOHMMAaHHUE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JUISl NAJbHEHIIEr0 YCBOCHUS
IIPOrpaMMHOI0 MaTepualla, HWMENIUCh 3aTPyJHEHHMs] WIM JOMYIIEHbl OIIMOKM B OIpENeIeHUun
MOHATUM, HCIOJB30BAaHUM TEPMUHOJIOTMM U BBIKJIAJKaX, HCIPABICHHbIE IIOCIE HECKOJIBKHUX
HABOJSILIUX BOIIPOCOB IPEIIONABATES;
- o0ywaromuiicsi He CIpaBWICS C NPUMEHEHUEM TEOPUM B HOBOM CHUTyallUd IPU BBIIOJHEHUU
IIPAKTUYECKOTIO 3aJaHMsl, HO BBINOJIHWI 33/1aHUsl 0053aTENbHOT0 YPOBHS CIOXHOCTH IO JaHHOH
TEME;
- IpY 3HAaHUU TEOPETUYECKOI0 MaTepHaja BbIBICHA HEAOCTATOUHAs CPOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

«HeynoBJ1eTBOPUTEIBLHO» BHICTABIISETCS IIPU COOJIIOJCHUHN CIIEAYIOIIUX YCIOBHIA:
- HE PacKpbITO OCHOBHOE COZIEp/KaHNE yUeOHOI0 MaTepuana;
- o0HapyKeHO HEe3HaHUE WIIM HEIOHMMaHue oOyyaromuMcs 0osbIueli M HanboJsiee BaXXKHOM 4acTu
y4eOHOTO MaTepuana;
- JIONyIIEHbl OUMOKM B OINpPENEICHUU IOHATUH, NPU HCHOJIb30BAHUU TEPMUHOJOTUU U HHBIX
BBIKJIa/IKaX, KOTOPbIE HE HUCIIPABJIEHbI MI0CJIE HECKOIBKUX HABOSIINX BOIIPOCOB IPEOAABATES;
- oOyyarouuiics oOHapyXUJI MOJIHOE HE3HAHUE M HENOHMMaHHME M3y4yaeMoro yyeOHOro marepuaia
WM HE CMOT OTBETUThH HU HA OJIMH U3 IIOCTABJIEHHBIX BOIPOCOB 10 U3y4aeMOMY MaTepHaly.

Kputepuu o11eHKH BbINOJHEHHOI0 J1a00pPATOPHOIO 32 IaHUSA

«3a4eT» - CTaBUTCS, €CJIM OOYYAIOLIUICS BBINOJNHAET paboTy B MOJHOM 0ObeME ¢ COOIIOACHUEM
HEO0OXOIMMOM IOCIIE0BATENbHOCTH TPOBEACHUS ONBITOB M HW3MEPEHHIl; CaMOCTOSATENbHO U
palnMoHaIbHO MOHTHPYET Heo0XoaumMoe OOOpYJOBaHHE; BCE OMBITHI NMPOBOAUT B YCIOBUSX U
peXuMax, OO0ecleyuBaIOUX I[IOJIyU€HUE TPAaBUIBHBIX pE3yJIbTaTOB M BBIBOJIOB; COOJIOJAET
TpeOOBaHUS NPaBUJI TEXHUKHU OE30MACHOCTH; IMPABUIBHO M AKKYpaTHO BBINOJHSET BCE 3allMCH,
TaONULbl, PHUCYHKH, YEPTEeXKH, TrpaQuKd, BBIYUCIEHUS; NPABUIBHO BBIINOJHSAET  aHaJIU3
MIOTPELIHOCTEMH;

«He3a4yeT»- CTABUTCS, €CJIM HE BBIIIOJIHEHBI TPEOOBAHUS K OLIEHKE «3a4eT).

Kputepun onieHKH BBINOJIHEHHOI0 TECTOBOI0 3a/IaHUS

Pe3ynbprar arTecTallMOHHOTO MENAaroru4eckoro HM3MEpeHus 1o Yy4yeOHOM JUMCHUIUIMHE
«ONEKTPOHUKA M 3JIEKTPOTEXHUKa» JJIsl KaXA0ro oOydaromierocs IMpeicTaBiseT coloil cymmy
3aUTEHHBIX TECTOBBIX 3aJaHUH IO BCEMY TECTY. 3aYTEHHOE TECTOBOE 3aJaHHE COOTBETCTBYET
OJTHOMY Oasty.

Kpurepriem ocBoeHHs y4eOHOM AMCHUIUIMHBI A OOYYaroIIerocst sBISETCS KOJIHMYECTBO
MPaBUIILHO BBITIOJHEHHBIX 3a7aHuil Tecta He MeHee 70 %o.

JUIs OLIEHKM pe3yslbTaToOB TECTUPOBAHMS IPENYCMOTPEHA CIENYIOIIAas CHCTEMa OLEHUBAaHUS
00pa30BaTeNbHbIX JOCTHKEHUN 00yUdaroIuxcs:

- 32 K&XJbIH MpaBUIIbHBIN OTBET cTaBUTCS 1 Oa;

- 3a HEMPaBWJIBHBINA OTBET - () GaIoB.

TecToBble OLIEHKH MOXHO COOTHECTH € OOLIETIPHUHATON NATHOAIIBHOM cucTeMoil. OLieHuBaHHe
OCYUIIECTBJISIETCS MO CIECAYIOLIEH CXEME:

|l'[p011eHT |KaqecTBeHHaﬂ OlICHKA  MHIMBHAYAJILHBIX  00pa30BaTe/IbHBIX |
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Pe3yJbTAaTUBHOCTH JIOCTHKEeHM

(IpaBHJIbHBIX OTBETOB) 0aJl1 (0TMeTKa) BepOAILHBI aHAJIOT

90 - 100 5 OTJIMYHO

80 - 89 4 XOPOIIO

70-79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJICTBOPUTEILHO

Kputepun onenku B xo1ae auddepeHIHPOBaHHOI0 3a4eTa

OTBeT OICHHMBACTCI HA «OTJIHYHO», €CIM OOYYAIOUIMICS HCYEPIBIBAIONIC, ITOCIEI0BATEILHO,
IPaMOTHO M JIOTUYECKH CTPOMHO M3JlaraeT Marepuai 0 BOIpocaM Owiiera, HE 3aTPYIHSETCS C
OTBETOM HpI/I BUJIOU3MCHCHUHU 3a1aHUA, CBO6OI[HO CHpaBJU[CTCﬂ C peIHeHI/IeM HpaKTI/I‘IeCKI/IX 3a1a4 1
crocobeH 000CHOBAThH MPHUHSTHIC PELICHHs], HE JOMyCKAaeT OIHUOOK.

OTBeT OLICHWBACTCS HA «XOPOIIO», €CIM OOYYAIOIIUKCS TBEPAO 3HAET NMPOrPAaMMHBIA MaTepHal,
IPaMOTHO U MO CYILECTBY €ro M3jaraeT, He JOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH MpU OTBETax,
YMGGT FpaMOTHO HpI/IMeHSITI) TeOpeTI/I‘ICCKI/IC 3HAHWA Ha HpaKTI/IKe, a TAKKEC BJIAJICCT HCO6XOIII/IMI)IMI/I
HaBBIKAMH PEIICHUS NMPAKTHYCCKUX 3a/1a4.

OTBeT OIICHUBAETCA Ha «YAOBJIETBOPUTEIbHO», €CIIM OOYYAIONIMIICS OCBOMJI TOJBKO OCHOBHOM
MaTepuaj, OJHAKO HE 3HAeT OTHCNbHBIX JeTalieidl, OMyCKaeT HETOYHOCTH U HEKOPPEKTHbHIE
(OpMYIIMPOBKH, HAPYIIAeT IOCICIOBATEILHOCTh B H3JIOKCHUM MaTepuania W HUCHBITHIBACT
3aTpyJHEHUS MPU BBIMOIHEHUN MTPAKTHUYECKHUX 3aaHHH.

OTBeT OlLIEHUBACTCS HAa «HEYAOBJIETBOPUTEIBLHO», €CIM OOYYarOUIMICS HE PaCKpPbUl OCHOBHOE
COJiep’)KaHUEe MarepHuana, JOMYyCKaeT CYIIECTBEHHbIE OIIMOKH, ¢ OONBIIUMHU 3aTPyAHEHUSIMU
BBITTIOJIHACT HpaKTquCKHC 3aaHuA.

V. BaHk KOMIIETEHTHOCTHO-OLEHOYHBIX MaTePHAJIOB /ISl OLIeHKH YCBOeHUS y4eOHOii
AUCHUIIMHBI 110 0YHOI (popMe 00yUeHH s

4.1 3AIAHUS 11 TEKYIIETO KOHTPOJISA
4.1.1 IABOPATOPHBIE 3AHSITHS

JIABOPATOPHOE 3AHSATHUE Ne 1no | pasneny, tema 1.2. (AyauropHass caMOCTOSTENIbHAs
pabora).
3aganue: MccienoBanue NpocThIX LENEN OCTOSHHOTO TOKA.

JIABOPATOPHOE 3AHATHUE Ne 2 no Il pazneny, Tema 3.3. (AyauTopHas caMOCTOSATENbHas
pabora).
3aganue: VccrnenoBanue paboTsl mocneaosarenbHor RLC nemnu.

JIABOPATOPHOE 3AHATHUE Ne 3 no Il pazneny, Tema 3.4. (AyauTopHas caMOCTOSATENbHas
pabora).

Sanaﬂne: HccnegoBanue pa6OTBI napajiiCJIbHBIX U IOCJICA0OBATCIBHBIX RC Lenei MEPEMCHHOTO
TOKa.



JIABOPATOPHOE 3AHATHUE Ne 4 no |V pasneny, tema 4.2. (AyauTopHas caMOCTOSITENIbHAs
pabora).
3aganue: VccienoBaHue cOeIMHEHNS HAIPY3KU «3BE3/101».

JIABOPATOPHOE 3AHATHUE Ne 5 no IV pasneny, tema 4.2. (AyauTopHas caMOCTOSITENIbHAs
pabora).
3aganue: VccienoBanue crioco0OB MOBBIMIEHUS KOIPPUITUESHTA MOIITHOCTH.

JIABOPATOPHOE 3AHATHE Ne 6 o V pazneny, tema 5.2. (AyauTopHas caMOCTOSTENIbHAs
pabora).
3aganue: VccienoBanue METO10B U3MEPEHMSI COLIPOTUBIICHHUS.

JJABOPATOPHOE 3AHATHUE Ne 7 no V pazneny, tema 5.2. (AyauTopHas CaMOCTOSITEIbHAs
pabora).
3aganue: VccienoBanre METOI0B U3MEPEHHS MOIITHOCTH B LIETISIX TOCTOSTHHOTO TOKA.

JJABOPATOPHOE 3AHSATHUE Ne 8 no V pazneny, tema 5.2. (AyauTopHas CaMOCTOSITEIbHAs
pabora).
3ananue: VccienoBanre METOIOB U3MEPEHUSI AKTUBHOW SHEPTUH.

JJABOPATOPHOE 3AHSATHUE Ne 9 o VI pazneny, tema 6.1. (AynuropHass caMOCTOSITEIIbHAS
pabora).
3ananue: VccnenoBanue pexxuMoB paboThl oHOGa3HOTO TpaHchopmaTopa.

JJABOPATOPHOE 3AHATHUE Ne 10 o VI pa3zneny, tema 7.1. (AyautopHas caMOCTOSITEIbHAs
pabota).
3aganue: VccienoBanue pexxuMOB pabOThI T€HEPATOPOB MTOCTOSIHHOTO TOKA.

JJABOPATOPHOE 3AHATHUE Ne 11 o VII pa3zneny, tema 7.1. (AyautopHas caMOCTOSITEIbHAs
pabota).
3aganue: VccrnenoBanue pexxuMoOB paOOTHI ABUTaTeNel MOCTOSHHOTO TOKA.

4.1.2. YCTHBIA OIIPOC

YCTHBINA OITPOC Ne 1 1o 1 pasneny, Tema 1.1.(AymutopHas pa6ota).

1. O6o3nauenue, popmyna pacuéra v BUABI 3apsja.

2. Tlepeuncnure 0COOEHHOCTH IEKTPUIECKOTO OIS,

3. CunoBas xapaKTE€pUCTHKA JIEKTPUIECKOT0 MOJIs: Ha30BUTE, 3anMIINTe (HopMyIbl e€ pacuéra
W YKQXHUTE €IUHUILY U3MEPEHHUSI.

4. DHepreTuueckass XapaKTEPUCTUKA TOUKM DICKTPUUYECKOTO IIOJIsA: HA30BUTE, 3aIUIINTE
bopMyrTy pacuéra v YKaXKUTE STUHHITY U3MEPCHUSI.

5. DHepreTHueckas XapaKTEpUCTHKAa MEXJIy JABYMS TOYKAMU TIIOJS: HA30BHUTE, 3alMIINTE
0003HAYCHHE U YKAKHUTE SIUHUILY H3MEPEHHSL.

6. 3anummre GopMyssl pacuéra paboThI IO IEPEHOCY 3apsaa U3 OJHON TOYKHU AIIEKTPUUECKOTO

0JIS B IPYTYIO.
7. 3anummre GopMyITy CYNeprno3UIUN HAMPSHKEHHOCTH.
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8.
9.

10.
11.
12.
13.

14.

3anummre GopMyIly CyNeprno3HINUU TOTECHINATIOB.

3anummre GopMyiy pacuéra JMEKTPOEMKOCTHU AJIsl YeAUHEHHOTO IIPOBOHUKA.

3anummre Gopmyily pacuéra MEeKTPOEMKOCTH JJIsl KOHJEHCATOpa.

3anumure Gopmyily Ui pacyéra 3IeKTPOEMKOCTH IIOCKOI'0 KOHIEHCATOpa.

N300pa3ute cxeMmy IOCIIEA0BATEIBHOIO COEAMHEHUs OaTapen KOHJICHCATOPOB M IpaBMIIA
pacuéra TakoW CXEMBI.

N300pa3ure cxeMy napaieIbHOTO COCJUHEHUS KOHJEHCATOPOB U MpaBUila pacdyéra Takon
CXEMBI.

3anummre GopMmyily pacuéra YHEPrHU AIIEKTPUUECKOTO OIS,

YCTHBIN OITPOC Ne 2 110 | paszeny, tema 1.2 (Ayautopras pa6ora).

1.

2.

12.

13.
14.

15.
16.
17.

HazoBute 1Be XapakTepUCTUKH 3IIEKTPHUUECKOTr0 TOKA, 3aMUIIUTE (POpMyITy, IO KOTOPOH OHH
OTPENEIAIOTCS. Y KaXKUTE SIUHUILY U3MEPEHUS KaXKI0U XapaKTEPUCTHKHU.

Kakyto cpeny Ha3bIBatOT MpOBOAILEH?

Uro sBisieTcs  XapaKTEpPUCTUKOW  mpoBomHuka?  3amummre  GopMyny  pacuéra
comnpotuBieHusi. Ha3oBute BenMUWHBI, BXOIANIME B JaHHYIO (OpPMYITYy M HUX EIUHHUIIBI
WU3MEPEHHUS.

HazoBute xapakrepuctuky cetu. Kakoil BennunHoi oHa 0003Ha4yaetrca? YKaKuTe eIUHUILY
WU3MEPEHHUS.

HazoBurte nBe XapakTepUCTUKHW MCTOYHUKA AJICKTPUUYECKON PHEPTrUM. YKAKUTE BEIUYHUHBI,
KOTOPBIMU OHU 0003HAYAIOTCS, HA30BUTE CAMHUIIBI U3MEPEHHUS.

Kak Ha a1eKTpuYecKHMX cxeMax 0003HAYaroTCs: TEIUIOBBIC 3JIEMEHTHI, INMPEAOXPaHUTEIIH,
aKKyMYJIATOpbI, ncTouHuku DJ1C?

3anummuTe 3akoH OMa 7151 OTHOPOJIHOTO y4acTKa 3JIEKTPUUECKON LETIH.

Sanumure 3aKkoH OMa JiJIs OJTHOH LIeIu.

N306pa3ute HEOMHOPOAHBIN YIACTOK INEKTPUUECKON 1IETIH.

. 3anummmTe 3akoH OMa JIsi HEOJTHOPOTHOTO yYacTKa IETH.
. 300pasute 1emb MOCIEAOBATEIHHOIO COCOUHEHHS TMOTpeOuTeNneil HSHEpruu TOKa U

3aIUIINTE NpaBuia e€ pacyera.

N300pa3ute Lenp napamiesibHOTO COeIMHEHMs MOTpeduTeNeil SHepruu TOKa M 3aluIInTe
IpaBuia pacuéra Lemu.

3anummre GopMyIibl pacuéTa TEMIOBON MOIIHOCTH U YKQXKUTE Pa3MEPHOCTb BETMYUHBI.
3anmummute GopMyIbl pacdéra pabOThI AIEKTPHUECKOTO TOKA U YKAXKHUTE €AHHUILY U3MEPEHUS
paboThI.

3anumure 3akoH J[xoyns — Jlenna.

Cohopmynupyiite nepsslii 3akoH Kupxroda. 3anumute Gopmyiy.

Cdopmynupyiite Bropoit 3akoH Kupxroda. 3anummute Gpopmyamy.

YCTHBINA OITPOC Ne 3 1o |l paszeny, Tema 2.1 (AyautopHast paGoTa).
OcHOBHBIE CBOMCTBA MAarHUTHOT'O TOJIS.

BuxpeBol xapakTep MarHUTHOTO TOJIS

XapakTepUCTUKH MarHUTHOTO TOJIS

Cw10BOM XapaKTep MarHUTHOTO TOJIS

MarauTHble MaTepHallbl, UX MOBEJEHUE BO BHEIIHEM IIOJIE.
HamaranumBanue peppoMarHUTHBIX MaTepuaiioB. I ucrepesuc.

ook owndE



YCTHBIHU OITPOC Ne 4 1o 1l paszeny, Tema 2.2 (AyautopHas paGoTa).
1. CyTb sABI€HUA SJIEKTPOMArHUTHON MHTYKIINH.

2. IlpaBuiio JleHua ass 3J1eKTPOMarHUTHOW MHAYKIIHH.

3 SIBiieHnE CaMOUHIYKIIUH.

4. SIBneHue B3aMMOUHIYKIIUH.

5. BuxpeBbie TOKH.

6. Mcnonp30BaHue SIBJIEHUM 371€KTPOMAarHUTHOM MHYKIIMU B 3JIEKTPOTEXHUUECKUX YCTPOHUCTBAX.

YCTHBIN OITPOC Ne 5 1o 11 | pasneny, tema 3.1 (AynutopHas pa6ota).
1. VYcTpoHCTBO MpOCTEHIIIero TeHepaTopa MepeMeHHOr0 TOKa.
2. BwIBoja ypaBHEHHs EPEMEHHOTO TOKA Ha OCHOBE 3akoHa Dapajes A 2IeKTPOMarHUTHON
WHIYKIHH.
3. TlapameTpsl mepeMEHHOTO TOKA.
4. MeTo/ BEKTOPHBIX JMarpamMM JJisi pacuéra 3JCKTPUICCKUX IIeTeil epeMEeHHOT0 TOKa.

YCTHBIHN OITPOC Ne 6 1o 11 | pasneny, Tema 3.2 (AyauropHas pa6ora).
1. Ilens mIEpeMEHHOTO TOKA C AKTUBHBIM COTIPOTHBIICHUCM.

2. llenb mepeMEeHHOT0 TOKA C MHYKTUBHBIM COITPOTHBIICHUECM.

3. llens mepeMeHHOT0 TOKa C EMKOCTHBIM COIIPOTHBIICHHEM.

YCTHBINA OITPOC Ne 7 1o 11 | pasneny, tema 3.3 (AynuropHas pa6ota).
1.0061muii ciydaii mocnea0BaTeIbHOr0 COeIMHEHUs aKTUBHOTO, UHIYKTUBHOTO U EMKOCTHOTO
COIPOTHBIICHUH: TIpaBHJIa pacuéra, IOCTPOSHUE BEKTOPHOHN TUAarpaMMBl.
2. Pe3oHaHc HanpspKeHU: 0COOEHHOCTH, IPUMEHEHUE.
3. MomHocTh TpEX(pazHOro ToKa.

YCTHBIHN OITPOC Ne 8 1o 11 | pasneny, Tema 3.4 (AyautopHas pabota).

1. O6uwmii cirydait mapanaeabHOro COeAMHEHUS] AaKTUBHOT0, MHAYKTUBHOTO M EMKOCTHOTO
COIIPOTHBIICHUI: MTpaBmiIa pacuéTa, IOCTPOCHHE BEKTOPHOU AUarpaMMBbl.

2. Pe3oHaHC TOKOB: 0COO€HHOCTH, IPUMEHEHHUE.

YCTHBIU OITPOC Ne 9 1o 1V pasneny, Tema 4.1 (AyautopHas pa6ota).
1. TocTonncTBa TpéxhazHOIl cucTEMBI IEPEMEHHOI0 TOKA 110 OTHOIIEHHUIO K 0AHO(a3HOM.
2. I'enepupoBanue tpéxdasznoi 3C
3. CriocoObI coemuHeHnsT 0OMOTOK HCTOYHHKA TPEX(Pa3HOM CUCTEMBI IEPEMEHHOTO TOKA.

YCTHBIM OITPOC Ne 10 1o 1V pasneny, Tema 4.2 (AyautopHast paGoTa).
1. Coenunenue notpeduTeneit 3MEKTPUIECKON SHEPTHH B 3BE3]1Y.
2. CoelMHEHHE TTOTPEOUTEIICH IJICKTPHUECKOM SHEPTUN B TPEYTOJIbHHUK.
3. MomHocTh TpéxdazHol CHCTEMBI.

YCTHBIH OITPOC Ne 11 1o V paszeny, Tema 5.1.(AyautopHas pa6ota).
1. Knaccudukanus uaMepuTenbHbIX TPUOOPOB.
2. To4HOCTH U3MEpPEHUH.
3. TIpubopsl MarHUTORICKTPUUECKON U AIEKTPOMATHUTHON CUCTEM.
4. TIpuGopsl HNEKTPOAUHAMHUYECKON U PepPOIMHAMUYECKON CUCTEM.
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5. ITIpuGopsl MHIYKIIMOHHOW CUCTEMBI.
6. IIpuGopsl Apyrux cucrem, 1U(poBbIe MPUOOPHI.

YCTHBIN OITPOC Ne 12 1o V pasgeny, Tema 5.2.(AynutopHas pa6ota).
1. CnocoObl u3MepeHus TOKA U HAIMPSHKEHUS B LIETSIX MOCTOSIHHOTO U IEPEMEHHOT0 TOKA.
2. Pacu€r myHTOB W 100aBOYHBIX COINPOTHBICHHA IPH HM3MEHCHHHM IIpelesia H3MEpEHUs
BEJIMYKH.
3. Cnoco0Obl U3MEPEHHS MOIITHOCTH.
4. Crioco0bl U3MepeHUs CONIPOTUBICHUM.
5. Cnoco0Obl U3MEpEeHHS IISKTPUUECKON dIHEPTUH. HIYKITMOHHBIC CUETUYMKH.

YCTHBIHN OITPOC Ne 13 1o VI paszeny, Tema 6.1.(AyauropHas pa6ora).
1. Hasznauenue tpancdopmaropa.
2. YcrpoiicTBo TpaHchopMaropa.
3. Tpunnun neiictBus Tpancgopmaropa.
4. Koapdunuent rpanchopmaruu tpanchopmaropa. KoadgpuuueHt mnone3noro aeicTeus
Tpanchopmaropa.
Pexxumbl paboTel TpanchopmaTopa.
Bunbr TpancdopmMaTopoB u 00J1aCTh KX TPUMEHEHUSI.

oo

YCTHBINA OITPOC Ne 14 o VII paszneny, Tema 7.1.(Aynuropras pa6ora).
1. VYcrpoicTBO MallIMH MOCTOSTHHOTO TOKA.
2. Jlurarenu MOCTOSTHHOTO TOKA: ITYCK B XOJI, PETYJIMPOBAHKE YaCTOTHI BPAIICHHUS.
3. T'eHeparopbl MOCTOSHHOTO TOKA.

YCTHBIHU OITPOC Ne 15 1o VII pasgeny, Tema 7.2.(AyautopHas paboTa).
1. VYcrpoicTBO aCHHXPOHHOTO JBUTATENS, TIPUHIIMIT ICHCTBHUS aCHHXPOHHOTO JIBUTATEIIS
2. Ilyck B X0/ aCHHXPOHHOTI'O JIBUTATEINsl, PETYIMPOBAHUE YACTOTHI BpaIlleHUs, peBepC.
3. YcTpoiicTBO CHHXPOHHOTO F'€HepaTopa, napaiieabHas paboTa reHepaTopoB.

YCTHBIN OITPOC Ne 16 no VIII pazzeny, Tema 8.1.(Ayautopras paGora)
1. TlomynmpoBOJHUKOBBIE MaTE€pUabl U X CBOMCTBA.
2. DIEKTPOHHO — JBIPOYHBIN TIEPEXO/I M €T0 OCHOBHOE CBOIMCTBO. BobT ammepHast
XapaKTEepUCTHKA IEpEXOAa.
Brinpsimutenu nepeMeHHOT0 TOKa, CXEMbI BHIIPSIMIICHUS.
VYcunurenu Toka. Buabl TpaH3MCTOPOB.
CTabMIUTPOHBI.
Tupucropsl.

ok w

4.1.3. TECTOBBIE 3AJJIAHUS

TECTOBOE 3AJTAHUE Ne 1 o |, 11, 1, IV pa3znenam, remam 1.1, 1.2, 2.1, 2.2, 3.1, 3.2, 3.3, 3.4,
4.1,4.2 . (AynutopHas caMmocCTOsiTeNbHas paboTa).



1. Cnennduxanus banka tectoBbix 3aaanmii o |, 11, 11, IV pasnenam, remam 1.1, 1.2, 2.1, 2.2,

3.1,32,33,34,41,42.

2. Conep:xkanne banka TecToBbIX 3a1aHUH
HNucTpykuus: BbiOepuTe NPaBUJIbHBIN OTBET.

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)

BAPHAHT 1

Ha pucynke nokaszaHo 3J€KTpUYECKOE M0JI€ CUCTEMBI pa3HOMMEHHO
3apsKeHHbIX Tel. B kakoi Touke noss cuiia F, ¢ koTopoi mose
JEHCTBYeT Ha MPOOHBIH 3apsil, pacroioKeHa MPaBHIBLHO

B Touke A

B Touke B

B Touke C

Kaxk n3menuTcs cuna B3auMOJEHCTBUS MEKY IByMs 3apsDKEHHBIMU TeJlaMu ¢ 3apsaaaMu Q
q, ecau npu ( = const 3apsg Q yBenuuuTh B 2 pas3a, IPUUYEM PACCTOSTHUE MEKIY 3apsaaMU
TaKXKe yIABOUTCS

OcTraercs HEU3MEHHON

YBenuuunrcs B 2 pasza

YMmenpmmred B 2 pasa

YMenbmutcs B 4 pasa

Kakas u3 hopmys1 MokeT ObITh MCIIOIB30BAHA JIJIS dq A
OTIpeICTICHUS] PA3HOCTH MOTEHITUAIOB MEXK/Ty TOUKAMH @- —
AuB

QA -QPB= ealan

®a - O = el
06e hopmybl HE BEpHBI

IIpu nocnenoBaTeIbHOM COEAMHEHUH IBYX KOHAEHCATOPOB, MOJAKIIOUYEHHBIX K HCTOYHUKY
MUTaHUS, OMH U3 HUX OKazalcs mpoOuThIM. Kak n3MeHHTCs 3arac mpoOYHOCTH JIPYToro
KOHJEHCcaTopa

YBenuuurcs

VYMeHsmuTcs

OcTaHeTcst HeW3MEHHBIM

KoHieHcaTop 06pa3oBaH TpeMs IITACTHHAMH, KaK ' by
MOKa3aHo Ha pUcyHKe. [Lnomanes KaKaoi MiIacTUHHL S. ot

Kaxkyro miomazas cinenyet moacTaBuTh B GOpMyTy IS O n s
onpeeeHus] EMKOCTH

3S

S

2S

Ol

TOKOM

SIBnsercs ( @

SBnsieTcs U ABUKEHUE SJIEKTPOHA BOKPYT siApa JMEKTPUUECKUM //
E')\‘
)
He asnsaercsa \ ’ /

u
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1)
2)

1)
2)

1)
2)
3)

10.

1)
2)
3)

11.

1)
2)
3)

12.

1)
2)

13.

1)
2)
3)
4)

14.

1)
2)

[Toyemy npu pa3oOMKHYTOM LIEIIM UCTOYHUKA pa3/IeICHUE 3aps 0B IIPEKPAILACTCs B

orpeeNIeHHbIA MOMEHT
DHeprust UCTOUYHUKA UCCSIKAET
Bo3zHukiiee asekTpudeckoe mojie ypaBHOBEIIMBAET MOJIe CTOPOHHUX CHJT

JIns kako U3 TPUBEICHHBIX CXEM CIIPABEIIUBO

paBeHCcTBO E = Upt /3
Jliist 1eBoii /3 (DRBT R <>

Jns mpaBoi Pk

RBT

Z[J'II/IHy " IUaMETp IIPOBOJHUKA YBCINYNIIN B 2 pasa. Kaxk uzmenurcs COIIPOTHUBJICHHUC

MIPOBOJIHUKA
He uzmenurcs
YMeHbmutcs B 2 pasa
YBenuuuTcs B 2 pa3za

Kaxk n3menuTcst HanpsikeHHE Ha MapajiyieIbHOM
pa3BeTBICHUH, MOAKIIOYEHHOM K HCTOYHUKY € Rpr # 0,
€CJIM YNCJIO BETBEH YBEINYUTH QL
He usmeHunTcs '
VBemmunTcs
VYMeHbIIUTCS

Hano: Ry =10 Om; Ry =20 Om; Rz =70 Om; U = 100 B. Conpotupnenus
renu 3amMeHmn Ha Ry = 20 kOwm; R, = 40 kOwm; Rz = 140 kOwm (U = const).
Kak u3MeHuTCs HanpsiKeHne Ha yJacTKax Lenu

VBemmunTcs

He n3menurcs

VYMeHpmuTCcs

JU1d n3MepeHus HanpsKEeHUs CETH MOCIEA0BATENbHO COCIUHIIN J1BA
BOJIbTMETPa C HOMUHAJIbHBIM HanpsbkeHueM 150 B u conpoTtusnenusmu 28
n 16 xOM. OnpenennuTs noKa3zaHus Kaxa0ro BOJIbTMETpa

110B

140 u 80 B

Kakas u3 dopmyn asns onpeaeneHust KOJIMYECTBA TEIJIOTHI, BhACIAIONIEHCS
B IIPOBOJTHHKE, SIBJIsIETCS HanOoJiee YHUBEPCATbHON

Q=I°Rt
Q=U?%*t/R
Q=UlIt
Q=W

Kakoe mosie BO3HUKaeT BOKPYT JABUKYLIUXCS FIEKTPUUECKUX 3apsI0B
MarunurtHoe
DJIEKTPUYECKOE

R

0



3)

15.

1)
2)
3)

16.

1)
2)
3)
4)

17.

1)
2)
3)

18.

1)
2)
3)

19.

1)
2)
3)

20.

1)
2)
3)
4)

21.

1)
2)
3)

22.

1)
2)
3)

DNEeKTPOMarHuTHOE

Kakas u3 npuBeIeHHBIX KPUBBIX HE COOTBETCTBYET (pu3mke
rpolecca nepeMarHiuuBaHus

Kpusas 1

Kpusas 2

g
O06e xkpuBbIE ‘

Ha pucyHke noka3aHo ceueHHe 3JEKTPOHHO-TYy4EBOM TpyOKU
C MarHUTHBIM YIIPABJICHUEM. DJIEKTPOHBI B JIyde ABHIKYTCS K HAM.

OrnpeenuTh HAMpPaBICHUE OTKIOHEHUS JIEKTPOHHOTO JTy4a it
Bmpaso

Bepx ] 1
Buus @
Breso ' '

$
OT KaKHuX CBOMCTB CCPACUHNKA 3aBUCAT BUXPEBBIC TOKU % :

ToJBKO OT AJIEKTPUUECKHUX
ToJBLKO OT MATHUTHBIX
N oT 35eKTpuYeCcKuX, ¥ OT MarHUTHBIX

KakoB xapakTep IBHKEHHSI JIEKTPUUYECKHUX 3apsI0B B IPOBOJIHUKE IIPU MIEPEMEHHOM TOKa
BpamarensHbii

KonebarenpHbIi

[TocTynarenbHbIi

Kaxko# a51ekTprueckuil yrojl COOTBETCTBYET IIEPUOAY IEPEMEHHOTO TOKa T
2n

2np

2n/p

B nenu ¢ akTHBHBIM COMPOTUBIICHUEM YHEPTUSI UCTOYHUKA MTPE0Opa3yeTcsi B SHEPTUIO
MarsuTtHOTO noJIA

DJIEKTPUYECKOTO TOJISI

TermoByro

MarsuTHOTO, JIEKTPUUECKOTO MOJIEH 1 TETIOBYIO

Ha3zoBwure 11€11b, KOTOPOI HE COOTBETCTBYET ATa JUArpaMMa
Iens c R, Lu C (X > X¢)
Henb ¢ R, Lu C (X < X¢)
IHenbcRuL Up I

Kak BimsieT peakTHBHOE COIPOTHBIICHNE Ha TOK B PEKUME Pe30HAHCA HAMPSIKESHUI
CuiipHO

Cnabo

CoBceM He BIIHSIET
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23.

1)
2)
3)
4)

24,

1)
2)
3)

25.

1)
2)

26.

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

1)

CKOJBKO COSAMHHUTEIBHBIX TIPOBOJIOB TIOJBOAT K TEHEPATOPY, OOMOTKH KOTOPOTO 00pa3yroT
3BE31Y

6

3 wm 4

3

4

YeMy paBeH TOK B HEHTPAIIbHOM IIPOBOJIE IIPU CUMMETPUYHOM Tpex(a3zHOoW CHCTEME TOKOB
Hymo

3HaUCHUIO, MEHBIIIEMY CYMMBI JICHCTBYIOINX 3HAYCHUN (Da3HBIX TOKOB

3HaYEHHIO, MEHBIIIEMY CYMMBI JICHCTBYIONIMX 3HAYCHUI JTMHEHHBIX TOKOB

Bcerna nu BekTopHas cymma TOKOB (pa3 paBHSAETCS HYJIIO IPU OTCYTCTBUU HYJIEBOTO
MpoBOJIa

Bceerna

He Bcerna

CummerpuuHas TpexdasHas Harpy3ka coequHeHa 38e310i1. Jluneitnoe nanpsoxenue 380 B.
Omnpenenuts (hazHOE HANPSHKEHUE

380B

250B

220B

127B

BAPUAHT 2
1. B xaxkoM U3 IpUBEIECHHBIX CIy4aeB
B3aUMOJICHCTBYIONINE 3aPSUKEHHBIE TEJa MOYKHO 4 q 7
CUMTaTh TOYCUYHBIMHU _a) @ @
B 006oux cioyuasx
B ciydae a) a;

&y
B ciyuae 6) J) @--—...._.._.__._...@

Hu s TOM, HHU B IPYT'OM CJIy4dac

2. Kak u3MeHHuTCs CHiia B3aMMOJICHCTBHS MEXKIY ABYMS 3apsKEHHBIMU TEIAMHU, €CIIN
pa3AeNSIOMMI UX BO3/TyX 3aMEHUTh TUCTUITMPOBAHHOW BOIOM

YBenuuurcs

YMeHbIIUTCS

OcraHercsi Hen3MEHHOMN

3. Kakast n3 mpuBeeHHBIX MOJIEKYI SBISIETCS MOJSIPHOM

A\

/
P
o & oo
a) e - 6) \i‘_/ B) [ R



2)
3)

1)
2)
3)
4)

1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)

1)
2)
3)

1)
2)

Pucynoxk 0)
Pucynox B)

4. Kak u3MeHsTCcs eMKOCTh U 3aps]l Ha INIACTUHAX KOH/IEHCATOpa, €CIIM HANPSKEHUE Ha €TI0
3a)KMMax MOBBICUTCS

EMKoOCTB 1 3apsin yBenu4arcs

EMKOCTB yMEHBIINTCS, 3apsA]l YBEIHUUUATCS

EMKOCTB OCTaHETCSI HEM3MEHHOM, 3apsi]l YBEIUUUTCS

EMKOCTB OCTaHEeTCsl HEM3MEHHOM, 3apsii yMEHBLIUTCS

5. B panHoii cxeme Cq1 >> C,. Kakoil u3 3TuX eMKoCTER “5;
MO>KHO TIpeHeOpeyb NPy MPUOIMKEHHOM OIPEIeIICHIH il

0011€el EMKOCTH O—a [ e

C:
)

6. Kakoii u3 npuBeneHHBIX TpapUKOB L i
ABJISICTCA Ipa)MKOM [TOCTOSIHHOTO TOKa T
[IpaBb1it
JleBblit
O6a . A 4

7. BcrpewaroT 1M CTOPOHHUE CUIIBI IPOTUBOJCHCTBHE B IIPOLIECCE Pa3eICHUs 3aps10B
BHYTPU UCTOYHUKA

Berpeuaror

He Bctpeyaror

8. Ilpu KakOM YCIIOBHH CITPaBEINB PUBEACHHBIN IpaduK
R = const
R # const

9. Kaxk u3MeHHTCS TPOBOJAMMOCTH IIPOBOTHUKA ITPU
YBEJIMYECHHUH TIONIAIH €T0 MOMEPEYHOr0 CeYeHUs S

VBemnmunTcs

VYMeHbIIUTCS

10. KakuM 1ODKHO OBITH COTIPOTHBIICHNE BOJIBTMETDA,
YTOOBI OH HE BIMSJI HAa PEXUM pabOThI LIEH

RV =0

Ry >> Rab

Rv = Rap

11. Kak u3meHuTcs HanpsbkeHue Ha yyacTkax Ry u Rs
npu 3aMbikanuu Kiroda K (U = const)

YMeHbmuTcs

YBenuuurcs
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3)

1)
2)
3)

1)
2)
3)

1)
2)

1)
2)
3)

1)

1)
2)
3)

1)
2)

1)
2)
3)

He u3zmenurcsa

12. KakuM 10KHO OBITH CONTPOTHBIICHUE amriepMeTpa Ra, 4TOOBI OH
HE BJIHSUT HA PEXKUM padOTHI [N

Ra>R1+R;

Ra=R1+ Ry

Ra<<R1+R;

13. Kak u3MEHUTCSI KOJIMYECTBO TEIUIOTHI, BBIICISIONICHCS B HArpEeBaTEeILHOM MTPUOOpE, IpH
YXYIIEHUU KOHTAKTa B IITENICEIbHONU PO3ETKE

He uzmenurtcs

YBenuuutcs

VYMeHbmuTCs

14. Kakoii BeJIMYNHOMN ABJISETCS MarHUTHBIN MOTOK O
BekropHoi

CkansipHoit

15. 3aTpaunBaetcs au SHEPTUS ISl IepeMarHnIMBaHU 84

Marepuana, peACTaBICHHOTO JAHHOW KPUBOU

3arpauuBaercs

He 3arpauuBaercs i
Jl71st oTBETa HETOCTATOYHO JTAHHBIX

=¥

16. ITo xako¥t opMyIie onpeaensieTcs Cuiia, TeHCTBYIOIIas . an ? 1

Ha TIPOBOJIHUK C TOKOM & LI
F=BII O S
F=BII e

17. Kak u3MeHUTCS TOK B KaTyIIKe MPU BBEJICHUH B HEe
(heppOMarHuTHOTO CepACUHUKA

YBenuuurcs

OcTaHeTrcst HeU3MEHHBIM

VYMeHbIIUTCS

18. Jlnst xaKkoif 1ieny B TeHEpaTope MEPEeMEHHOTO TOKA IPUMEHSFOT CTATBHOW SKOPh
Jnst Tpebyemoro npouaMpoBaHus BO3AYIIHOTO 3a30pa
Jl71 yMeHbILIEHUs MAarHUTHOTO CONTPOTUBJIEHUSI TeHepaTopa

19. Kakoii 13 TOKOB SIBJISICTCSI OTIEPEIKAFOIIUM 10
(aze 1 Ha KaKOH yroia

iy Ha yron t / 4

i; Ha yron t / 4

i; Ha yron 3/ 4

LA : e

20. BO3MOKHO JIM IPAaKTHYECKH PeaTnu30BaTh
YUCTO aKTUBHOC COIIPOTUBJICHUC




1) Bo3moxHO
2) Heso3moxHO

21. Oka3bIBaeT JI1 WHAYKTUBHAS KaTyIIKa COPOTHBIIEHUE TOCTOSIHHOMY TOKY, eciii Rx = 0
1) Oxka3zbiBact
2) He oka3biBaet

22. IIpu KakOM COOTHOIIIEHUN MEXIY X| U Xc ITOKa3aHue

BaTTMETpa OyZeT MakCUMaJIbHbIM ?
1) X <Xc ) ‘.’

2) XL>Xc
3) XL:XC

23. Kakue xapakrepuctuku DJ{C U3MEHSTCS, €CIIM MPU MPOYUX PABHBIX YCIOBHUIX
YBEJIMYUTD YACTOTY BPAILCHUS PAMOK TeHepaTopa
1) Yacrora u HayanbHbIC (a3bl
2) YacroTa M aMILUTUTYIbI
3) AMIUIMTY/IBI M HaYalIbHbIC (ha3bl

24. C kakoi TOYKON COEAMHSACTCS Ha4ajIo NepBO OOMOTKH MPH BKIIFOYSCHUH OOMOTOK
reHepaTopa TpeyrojJbHUKOM
1) C navanom BTOpO#
2) C KOHIIOM BTOpOW
3) C KOHIIOM TpeTheit

25. Kak coemmHEeHBI 3TH 0OMOTKH
1) 3Be3moit
2) 3Be3/0H C HYJIEBBIM IPOBOJIOM
3) TpeyroibHUKOM

26. Jluneiinoe Hanpspkenue 380 B. Onpenenuts pa3Hoe HapsHKEHHE, €CITM CHMMETPUYHAS
Tpex¢azHas Harpy3Ka coeinHeHa TPEyroJbHUKOM
1) 380B
2) 250B
3) 220B
4) 127B

BAPUAHT 3
['e cymiecTByer 1oJie yeJHHEHHOTO 3apsHKEHHOTO Tela
1) TonbKoO B IIIOCKOCTH
2) B mpoctpaHncTBe

B kakoit 30He HaXOUTCS TOYKA, HATPSYKEHHOCTh -q! - | 40

T0JIsE KOTOPOM paBHA HYJIIO N ’@‘ ““““““““““ e
1) B3one C A i i 10
2) B3zone A ! |

3) B3one B
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4) He cymectByer

K I1aCTHHaM, pasacICHHBIM BO3YXOM, IIPHUIIOKECHO

Hanpsokerne U. 3aTeM B ¢i10# D BBOAUTCS UAIEKTPUK U3 ' G.'
ciozpl. Kak M3MEHUTCS HANPSUKEHHOCTh MO B citosix an by, P
HIOCJIe BBE/ICHHUS CIIOIBI (Erh > €/4) !/ Ada jr .
1) B cioe a ymeHbuTcs, B cioe b yBenuuurces s Ab=

2) B cioe a He u3MeHuTCs, B ciioe b yBeauauTes T 4 A
3) B cnoe a yBenuuutcs, B cioe b yMEHbIIUTCS b

4) B cioe a He U3MEHHUTCS, B ¢j10e D yMEHBIIUTCS

ITpy HEM3MEHHOM HAIPSHKEHUH YBEJIHUUIIOCh PACCTOSIHUE MEKIY IJIACTHHAMH KOHIEHCATOPA.
Kak u3MEHHUTCS TIPU 3TOM 3apsii KOHJEHcaTopa

1) VYBenuuurcs

2) He usmenutcs

3) YmMmeHbIUTCS

Hy>KHO /11 H3MEHATH €EMKOCTh KOHIEHCATOPa, YTOOBI TP HEM3MEHHOM HAIPSKCHUH MEXK]TY €T0
uIacTHHAMH 3apsi yBenmumics? Ecimu aa, To kak

1) VYMeHbIIHUTH

2) OcraBuTh 0€3 U3MECHECHHS

3) VBeauuurth

Kak u3MeHUTCs SHEprus NOCIeN0BaTENbHO BKIIFOUEHHBIX
KOHJICHCATOPOB U MX 3apsij MpH 3aMblKaHUH Kiitoua K
1) DHeprus yBeIUYUTCS, 3apsi]] YMEHBIIUTCS

2) DHeprus yBeIUYUTCS, 3apsijl HE U3MCHUTCS U %CZ

' "
|t
S| _

3) DHeprus yBETUUUTCS, 3apsl yBETHIUTCS r
4) DHeprus yMEHBIIUTCS, 3apsi/i HE U3MEHUTCS i

O I
]

3a 1 yac mpu MOCTOSIHHOM TOKe ObLT nepeHeceH 3apsia B 180

Kn. onpenenuts crity Toka

1) 180A

2) 0,05A

Kakoii xapakTepuctrkoilt uctounuka sipnsercs 3/1C — CUI0BON UM SHEPrEeTUYECKOU
1) CunoBoit
2) DHepreTHYECKOM

B pe3ynbTare n3aMeHEeHUs CONPOTHBIICHUS HATPY3KH TOK B LIEIH

yBennumiics. Kak 370 BHseT Ha HanpsHKEHHE Ha 3a)KUMax IeTn E. ]
1) Hanpsoxenue U pacter C
2) Hampspkenne U ymeHbIIaeTcst

3) Hampspkenne U ocTaeTcst HEH3MEHHBIM

. 065I3aTe.HBHO JIX B KQUCCTBC MaTCpualia JJjid U3rOTOBJICHUA PE3UCTOPOB UCIIOJIB30BATh MCTAJIJIbL
1) He obs3arenpHO



11.

12.

13.

14.

15.

16.

17.

18.

2) OO6s3aTenbHO

HaﬁTH 3KBHUBAJICHTHOC COHpOTI/IBHCHI/IG JAaHHOT'O paBBGTBJ’IeHI/Iﬂ, cClIn

Ri = 40M; R, = 20M; R3 = 30M

1) Rox~ 1,10m R,
2) Rok ~0,90M

3) RC)K ~ 2,7OM

B npuBeznenHoii cxeme conportuienue Rz ysenuunnock. Kak usmenurcs
HaIpsDKEHUE Ha IPYIUX y4acTKax LeNH, eciii Hanpsbkenue U = const

1) He usmenutcs

2) VYMeHbIIUTCS

3) VYeenuuurcs

Kaxkoe coeanHeHue PeCTaBICHO Ha CXEMe
1) TlapannensHoe

2) CwmemranHoe E()ﬁ R,

JIBa ucroununk umeroT oguHakosbie J/[C u TokH, HO
pasiMyHble BHYTpEHHUE conpoTuBiieHus. Kakoit u3
HUCTOYHUKOB uMeeT Oosbiuit KITJ]

1) KII/I uCTOYHHKOB PaBHbI

2) C MEeHBIINM BHYTPEHHHM COMPOTHBIICHHEM

3) C OonbIINM BHYTPEHHHM CONPOTHUBIICHUEM

KakoBo cooTHOIIEHNE MEXK 1y MATHUTHBIMUA ITOTOKaMHU B
ATUX Cy4asXx, eciid B, = Bg

1) CDa = CDG

2) D, > Dg

3) D, < DOy

MoskeT 11 TeTas THCTepe3uca MMETh BUJI, TOKa3aHHBIN Ha
rpaguke

1) Moxer

2) He moxer

HcxomHOoE MOT0KEHHE PAMKH C TOKOM MTOKa3aHO Ha PUCYHKE.
Kakoe nonoxxenue 3aiiMeT paMKa Mocjae OKOHYaHUS
JIBYDKCHUS

1) OcraHeTcst B HCXOIHOM IOJIOKEHUH

2) TloBepHertcs Ha yrou o = 180°

3) Ilosepuercs Ha yrou o = 90°

4) Byaer HempepbIBHO BpaIaThCs

Byner nu Bo3nukars 31C caMOMHAYKIIMY B KaTYILIKE C
MIOCTOSIHHBIM TOKOM, €CJIM B Hee BBOAUTH (PeppOMarHUTHBII
CepJICUHUK
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19.

20.

21.

22.

23.

24,

25.

26.

1) byner
2) He oyner

N3 xakoii ctanu JOKEH BBIMOJIHATHCS SIKOPb F'eHepaTopa NEPEeMEHHOT0 TOKa
1) W3 marHuTOTBEpIOH

2) W3 MarHuTOMSATKOM

3) U3 mroboit

OmnpenenuTh HadaIbHYIO (pa3y MepeMEHHOTO TOKA,
NPEJICTABICHHOTO Ha 9TOM rpaduKe

1) 3n/4

2) -3n/4

3) nl4

4) -nl4

VYKakuTe mapameTp IMepeMeHHOro TOKa, OT KOTOPOTO 3aBUCUT HHAYKTHBHOE COIPOTUBIICHHE
KaTYIIKH

1) eiicTByrolIee 3HAUCHNE HAMIPSDKCHUSI

2) daza HanpsHKCHUS

3) Ilepuox nepeMeHHOro TOKa

Kakue npuOOpbI Jar0T BO3MOKHOCTh TOYHO 3a(DUKCHPOBATh PEIKMM PE30OHAHCA HANPSIKEHHUS
1) BombsT™eTp
2) Awmmepmerp
3) BoubT™eTp U ammnepMerp

£y
W3menurcs nu neiictByroiee 3Hauenue tpexdasnoi 3/C npu ®
W3MCHCHUH HAIMPAaBJICHHs BPALICHHI PAMOK ,
1) He usmeHuTtcs
2) UsmenuTtcs E C/ £

Vkaxure NpaBUIBHOE OlpeieneHue (pas3pl

1) ®a30ii Ha3BIBAIOT apryMEHT CHHYCA

2) da30it Ha3BIBAIOT YaCTh MHOTO(GA3HOH LEH
3) Oo0a onpeneneHus MPaBUILHBI

Mexay pa3mudHBIMH TOYKAMH CXEMbI BKITFOUECHBI BOJIBTMETPHI. T,

Kakoii n3 HUX MOKa3bIBaeT JIMHEWHOE HAIPsHKEHHE, Kakoi dazHoe IZ%

1) Hanpsikenue Upo — nuneitHoe, Hanpspkerne Ugo — dasHoe ]
2) Hanpsbxenne Uap — nHeitHOe, Hanpspkerne Upe — hasHoe
3) Hanpspkenne Uca — nmuneitnoe, Hanpsbkerne Uco — dasHoe

8O-

£ O—
Jluneinbril Tok paBeH 2,2 A. Paccuurtarth (pa3HbIil TOK, €ClTM CHMMETpPUYHAs HAarpy3Ka COeIMHEHA
TPEYTOJIBHUKOM
1) 38A
2) 22A
3) 1,27A



1)
2)
3)
4)

a)
1)
2)
3)

1)
2)
3)

1)
2)
3)
4)

1)
2)

1)
2)

BAPUAHT 4

Kakoe u3 npuBeeHHBIX yTBEPKICHUNH Bbl cunTaere npaBuIbHbIM
DNEKTPUUYECKOE M0JIE€ U CUIIOBBIC JIMHUM CYILECTBYIOT PEaIbHO
Iose cymecTByeT peanbHO, a CUIOBBIE TUHUHU — YCIOBHO

Ilosie cymecTByeT yCclI0BHO, @ CUIIOBBIE JINHUH — PEAJIbHO

W none, 1 cunoBble TUHUU CYIIECTBYIOT YCIOBHO

Kakoii u3 npuBeeHHBIX TPaUKOB COOTBETCTBYET U3MEHEHHIO HANPSKEHHOCTH TTOJIS
YEAUHEHHOT'O 3apsHKEHHOI0 Tesa

gR& : \ %V
0 x5 0 R o Bl R

PucyHnok a)
Pucynok 0)
PucyHnok c)

B npoctpancTBO Mex 1y 1ByMs pa3HOUMEHHO ‘ 4+ 4+ ++++
3apsHKEHHBIMU IUIACTUHAMU BBEICHA METaIIIN4YeCcKast A= -1
wiactuHa. Kak u3MeHuTCs HanpsHkeHHOCT 10T B v — |4
MIPOCTPAHCTBE MEXY IJIACTUHAMM, €CJIM PACCTOSHUE A ‘ L

B - —

MEX1Yy HUIMH OCTaHyTCSl HEM3MEHHBIMH
VBemmunTcs

VYMeHbIIUTCS

OcTaHeTrcst HeU3MEHHBIM

P B

TpI/I KOHJACHCATOpa, NOAKIIKOYCHHBIC K UCTOYHUKY TUTAHUA, COCAUHCHBI TTOCJICIOBATCIILHO.
Kak pacnpenensercs HanpshKeHUE Ha KOHIEHCATOpax

U1 = U2 = U3

U1 > Uz > U3

U1 < Uz < U3

HC,Z[OCTaTO‘{HO AAaHHBIX JJI1 OTBETA Ha BOIIPOC

Paccrostnue Mexay muiactuHamu KoHjieHcaTopa d. Kakoit
napamMeTp Hy)KHO IO/ICTaBUTh B (GOpMYITy AJIst ONpe e IeHUs O
€MKOCTH

2d

d

12994

MO3HO 11, TONB3YSICh TPAPUKOM IMTOCTOSTHHOTO TOKA,
ONPEACINTh, KAKOE KOJUYECTBO AJIEKTPUUECTBA MTPOILIO YEPE3
MIPOBOJIHUK 33 JAHHOE BPEeMsI

Henp3sa . 7
MoxHo
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1)
2)
3)

1)
2)

1)
2)

10.

1)
2)
3)

11.

1)
2)
3)
4)

12.

1)
2)
3)

13.

1)
2)

14.

1)
2)
3)

[TpoBoanuK nMeeT hopmy, MOKa3aHHYIO HA pUCYHKE. B kKakoMm
CEUEHUHU CKOPOCTh YHOPSIOYECHHOTO JBUKEHHS CBOOOTHBIX
AJIEKTPOHOB, 00ECIICYNBAIOIINX JAHHBIN TOK I, OoJbIIe

B ceuenun S;

B ceuenun S,

Ckopocty B 000MX CEUCHUSX OJTUHAKOBBI

UT0 MOXKHO CKa3aTh O COOTHOILICHUH MEXKIY
MMOKa3aHUsIMU BOJILTMETPOB, eciiu Ryz > Ryg; E1= Ep;

Rer1 = Rem C)
U1 = U2
U 1< Uz
U, > U,

=

[Touemy criupanb MOJI3YHKOBOTO peOCcTaTa He U3TOTOBIISIOT U3 METHOTO MPOBOJIA
Ero conporuBiieHre HE3HAYUTEIHHO
OH Oyzier rpoMO3JIKUM

Kaxk uzmensites Toku Iy u Ip, ecnu conporusnenue R3

YMEHBIIUTCS
YBeauuarcs EQD ﬁ;' Hz[ é?'?j‘ é{]
YMeHpIarcs e 1, W,

OCTaHYTCSI HCHU3MCHHBIMHU

Kakoe 13 IpHBeIEHHbBIX YPABHEHUHM HE COOTBETCTBYET PUCYHKY -
L+ L=+ - i_
L+ L-I3-I4=0 / G

Ii+I4-1;- L=0
L+ L+I3+1,=0

Kax n3menutcs HanpsokeHue Ha ydactke AB, ecnu mapamiensHo
eMy BKJIFOUHUTH eliie oHO conpotusienue (U = const)

He u3menurtcsa

VYMeHbIIUTCS

VBemnmunTcs

N3mensTesa mu noTepu SHEPTUU BHYTPU UCTOYHUKA MPU U3MEHEHUHU COTPOTUBIIEHUS
BHEUIHEro yJyacTka 1enu npu yciosuu, uto 9JIC E = const

H3mensites

He uzmensitcs

Kakoii n3 npuBeIeHHBIX MaTEPUAJIOB HE MPOSBISAET (EPPOMATHUTHBIX CBOKCTB
Kobanbt

Hukens

[InaTtuHa



4)

15.

a

1)
2)
3)

16.

1)
2)
3)
4)

17.

1)
2)
3)

18.

1)
2)
3)

19.

1)
2)
3)
4)

20.

1)
2)
3)

21.

1)
2)

Kemaeso

Kakoii u3 npuBeeHHbBIX Ipa)KOB COOTBETCTBYET MPOLIECCY HAMAarHUYMBAHUS KATYILIKH C
(heppOMarHUTHBIM CEPICIHIKOM

) MRS i o) e - Lo A

Pucynoxk a)
Pucynoxk 0)
Pucynok B)

Bpycok u3 Mmeaun nepeMermaercss B MAarHUTHOM TI0JIE TaK, KaK MOKa3aHo Ha

pucynke. Onpenenuts Hanpasienue 3/1C unaykuuu B 6pycke

Bieso 8
Bmpaso

Buus

Brepx

Kakoii u3 nmapaMmeTpoB CHIIbHEE BCETO BIMSET HA MHIYKTUBHOCTD KaTYIIKH
JnnHa

[lmomaae monepeyHoro CeueHus

Yuciio BUTKOB

SIBnstOTCS JTM TIapaMeTphl iepemMenHoro Toka T, f, o He3aBuCHMBIMU
SIBnsroTCs

He sBastorcs

DTO 3aBUCHUT OT KOHCTPYKIIMH TTOJIFOCOB TeHepaTopa

OrnpeieuTh HAYAIBHYIO a3y MepeMEHHOT0 TOKa, f
[PEJICTABIIEHHOTO Ha 3TOM rpaduKe /\
3nl/4 Ly 7 ”/l; e wt
-3n/4

nl4
-nl4

VYkaxuTte napaMmerp NepeMEHHOT0 TOKa, OT KOTOPOTO 3aBUCUT UHAYKTUBHOE CONPOTUBIICHUE
KaTYIIKA

JlelicTByrolee 3HaYEHUE HAIIPSKEHUS

da3a HanpsKEeHNs

[lepuon nepeMeHHOTO TOKa

Kaxkoe u3 MMPUBCACHHBIX BLIpa)KeHI/Iﬁ HCIIPABUJIBHO ONIPCACIIACT KOB(b(I)I/II_II/IeHT MOIIIHOCTHU
IPpUEMHHKA YHEPTUU

cose=Q/S

cosp=R/Z
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3)

22.

1)
2)
3)
4)

23.

1)
2)

3)

24,

1)
2)
3)

25.

1)
2)
3)
4)

26.

1)
2)

cose=P/S

JUist TOJTy4eHus B LIETU pe30HAHCa HAMIPSDKEHUH HE00X0AUMO
ITocnenoBarenbHOE COEIMHEHUE AKTUBHOTO U EMKOCTHOI'O CONIPOTHUBIICHUS
ITocnenoBarenbHOrO COEAMHEHUS! aKTUBHOIO U MHIYKTUBHOT'O CONIPOTUBIICHUS
[TapannenpsHOE cOCIMHEHNE KAaTyIIKHA U KOHAEHCATOpa

IlocnenoBarenbHOE COCIMHEHUE KATYIIKU U KOHIEHCATOPa

IIpu BpalieHHH paMOK NPOTUB YaCOBOM CTPEJIKU B )
Hux uaynupytorcs 3JC, nzobpaxeHHbIE HA

b\
pucynke. Kakue D1C uHAyuHpyroTCs Npu 0 -
BpALLIEHUHU PaMOK 10 YaCOBOM CTPEIKE ; W_/ /
Te xxe cambie 2 | 2n | 22 %
3HaKy HayalbHBIX (a3 U3MEHSATCS HA
MIPOTUBOIOJIOKHbBIE

Hanpasnenus BekropoB O/]C B pamkax U3MEHSTCS Ha IPOTUBOIOIOXKHbBIE

Mo3keT J1i TOK B HYJIEBOM MIPOBOJIE YETHIPEXIIPOBOHOMN 1IEMH ObITh paBEH HYIIO
Moxet

He moxer

Bcerna paBen Hyito

Kakoit 13 TOKOB B cxeMe JIMHEHHBIH, kKakoil (a3HbIii 7% =
O6a Toka JIMHEeNHHbIe
O6a Toka ¢a3Hble 0
Toxk Iy — nuneitHbId, TOK I) — dazHbIi
Tox Iy — dazsbiid, Tok I, — nMHEHHBIH

MoskeT 1 HyJIeBOW MPOBOJ UMETh OOJIBIIIOE AKTUBHOE COMTPOTUBIICHUE
He moxer
Moxert

3. Tadumua popM TeCTOBBIX 3aJaHUI

Bceero T3 W3 anx xommuectBo T3 B hopme

3aKPBITBIX OTKPBITBIX HA COOTBETCTBHE Ha MOPAI0K

wt. % wr. % wt. % wT. %

100% 100 % - - -

4. TadJuna oTBEeTOB K TECTOBBLIM 3aJaHUAM

Howmep tectoBoro |Homep Howmep Howmep Howmep tectoBoro |Homep
3aJaHusA IIpaBUJILHOTO TCCTOBOT'O MIPpaBUIIBHOTO 3aJaHus IIpaBUJIBHOTO
OTBETa 3aJaHus OTBETa OTBETa
1 BapmaHT
1 3 10 3 19 1
2 3 11 2 20 3
3 3 12 2 21 2
4 2 13 4 22 3
5 3 14 3 23 2
6 1 15 2 24 1

n



7 2 16 4 25 3
8 2 17 3 26 3
9 2 18 2

2 BapuUaHT
1 3 10 2 19 3
2 2 11 2 20 2
3 1 12 3 21 2
4 3 13 3 22 3
5 2 14 2 23 2
6 2 15 2 24 3
7 1 16 2 25 3
8 1 17 3 26 1
9 1 18 2

3 BapuaHT
1 2 10 1 19 2
2 2 11 2 20 1
3 3 12 2 21 3
4 3 13 2 22 2
5 3 14 2 23 1
6 3 15 3 24 3
7 2 16 2 25 3
8 2 17 3 26 3
9 2 18 1

4 BapuaHT
1 2 10 2 19 4
2 2 11 4 20 3
3 1 12 2 21 1
4 4 13 1 22 4
5 2 14 3 23 2
6 2 15 1 24 1
7 2 16 3 25 3
8 2 17 3 26 1
9 2 18 2

TECTOBOE 3AJAHHUE Ne 2 /KOHTPOJIBHASI PABOTA Ne 1 no pazneny V, temam 5.1, 5.2
(AyautopHast caMmocTosiTenbHast padboTa).

1. Cnenuduxanus banka tecroBbix 3aganmii o pazaeny V, remam 5.1, 5.2.

2. Conepxanne banka TecTOBBIX 3aJaHUI
NucTpykuusi: BpiOepuTe NPAaBUIbHBIN OTBET.

BAPUAHT 1

1. Yro takoe QJICKTPUYCCKUC U3MCPCHUS

1) CpaBHeHHE U3MEPAEMON BEIMIUHBI C €€ 3HAYCHUEM, TPUHSATHIM 32 CIUHUILY

2) Cnoco0 oIeHKH (U3UYECKUX BEINYNH

3) H3mepeHus BETHUYNH, XapaKTSPUIYIOIIUX HIEKTPUICCKUEC U MATHUTHBIC SBICHUS

2. CKOJbKO OCHOBHBIX €IMHHI] UCIIOJIb3YETCS MPHU AIEKTPOTEXHUUECKUX u3MepeHusix B CU




1)
2)
3)
4)

1)
2)

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)

3)

~No BN

Mo>kHO 71 BEIOpATh B KA4eCTBE OCHOBHOM €AMHUITY a0COJIFOTHOM MarHUTHON
MIPOHUIIAEMOCTH

MosxHO

Henp3s

[TepeBectu B BoabThI 0,15 MB
1500 000 B

15 000 000 B

150 000 B

15000 B

Kiacc rounoctu npubopa 1,0. Uemy paBHa npuBeeHHas NOIPEUIHOCT Iprbopa
1

15

1%

Ha mikane npubopa HaHeCceH 3HaK, CXeMaTUYHO U300pakaroLUi KaTyILIKy ¢
(beppomarHuTHEIM cepreuHrukoM. Kakoii 3To npubop

Amniepmerp

[Tpubop 31eKTPOMarHUuTHOM CUCTEMBI

[Tpubop nepemMeHHOro TOKa

Kakue MOMEHTBI JIeHCTBYIOT Ha MOJBUKHYIO CUCTEMY AJIEKTPOU3MEPHUTEIHLHOTO MPUOopa
IIpU OTCUETE MOKa3aHUi (cTpenka npruOopa HEMOIBUKHA)

Bpamaromuii

Bpamaromuii 1 npoTHUBOIEHCTBYIOIIHI

Bpamaromuii, npoTUBOAEHCTBYIOMUN U AeMIIDUPYIOINT

[TpuHIMnI neiicTBUS MPUOOPOB MATHUTOAIEKTPUUYECKON CUCTEMBI OCHOBAH Ha
B3aNMOJECHCTBUN

[TocTOAHHOrO MaruuTa U paMKHu, 1o KOTOPOH IMTPOXOIUT TOK

MarsuTHOTO TIOJI KaTYIIKH B (PeppOMArHUTHOTO CEPACUHHIKA
[IpoBOIHUKOB, 110 KOTOPBIM HUAET TOK

MosxHO 711 TPHOOP MarHUTOAIEKTPHUIECKON CHCTEMBI UCITOJIH30BATh JUIsl HK3MEPEHUH B IIETISIX
MEPEMEHHOT0 TOKa

MoxHo

Hennzsa

MoxHo, eciu mprdopa MoAKI0YaTh Yepe3 BHIIPIMUTEIb



10.

1)
2)
3)
4)

11.

1)
2)

12.

1)
2)
3)

13.

1)
2)
3)

14.

1)
2)
3)

15.

1)
2)

16.

1)
2)
3)

17.

1)

2)

18.

1)

MOo3HO 11 IPUOOP IIIEKTPOMATHUTHON CUCTEMBI HCIIOIh30BATh JIJIsl HK3MEPEHUN: a) B LIETIAX
MIEPEMEHHOT'0 TOKa, 0) B LIEMSAX MOCTOSIHHOTO TOKA

a) MOXHO, 0) MOXXHO

a) MOXHO, 0) HENb3A

a) HeJb3s, 0) MOKHO

a) Helb3s1, 0) HeIb3s

MoskHO 7T KapKac MOJBMYKHON paMKH TprOOpa ¢ BO3AYIIHBIM IeMIIPEPOM c/eaTh
IUIACTMACCOBBIM

MosxHO

Henp3s

Kakoe conpoTuBiieHHE TOIKHBI UMETh: @) aMIIEPMETP, O) BOJBTMETP
a), 0) 6ombIIOC

a) Masoe, 0) 6oJbIIOe

a), 0) mayoe

[lkana amnepmerpa 0-10 A. Conporusnenue amnepmerpa 0,5 Om. ConpoTuBieHUE NIyHTa
0,1 Om. Kakoii MakcHMasbHBIA TOK MOYXHO U3MEPUTh

60 A

50 A

40 A

CKonbKO BaTTMETPOB HEOOXOAUMO ISl H3MEPEHUS MOIIHOCTH TpeX(a3zHo 1enu npu
CUMMETPUYHOMN Harpyske
Onun

Ba
Tpu

Kak cooTHOCsTCS 110 (pa3e MarHUTHBIE MOTOKW OOMOTKH HaNpsKEHUS! K TOKOBOM 0OMOTKH
WHIYKITHOHHOTO CUYETYHKA DIIEKTPHUECKON YHEPTUU

CoBnagarot o ¢aze

CnBuHyTHI Ha yroiu, 6nu3kuit k 90°

CKOJIBKO 32)KMMOB HEOOXOJMMO ISl BKJIIOUEHHSI 0IHO(A3HOTO CUETUHKA B CETh
Ba

Yersipe

[Iects

[Touemy mIkanza oMMeTpa rpagyupyeTcs cpaBa HaJeBO (HYJIb IIKaJIbl PACIOJIOKEH CIIPaBa)
IToTOoMy 4YTO IIpH YBEIMYEHUN CONPOTUBIIEHUS YMEHBIIAETCS TOK B LIEMH U CTPETIKA
U3MEpUTENIS JBUKETCS BIEBO

[ToToMy uTO 3TO ynoOHEE MPH YCTAaHOBKE CTPEJIKM OMMETpa Ha HYJb

Kaxk n3meHuTCsl TOK B MU3MEPUTENLHON JUaroHaal ypaBHOBEIIEHHOTO MOCTa,
€CJIM HANPSDKCHUE MMUTAHUST YMEHBIIUTCS
YMeHBIINTCA




2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)

2)
3)
4)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

VYBeauuurcsa

Ocranercs PaBHbBIM HYIJIIO
BAPUAHT 2

Kakoii mpubop ucnonb3yercs 11t U3MEPEHUs 3JIEKTPUIECKON MOIITHOCTH
Amnepmerp

Boasr™erp

Bart™merp

Cuerunk

K yemy npuBOIUT yBeTUYEHUE YMCIAa OCHOBHBIX €MHHIL

K ycnoxxHeHuto pacueTos 1o popmynam

K nosiBnenuro B popmynax G0IbIIOro YrcIa YUCIOBBIX KO3 PHUIIMEHTOB
K yBennuenuro 3aTpar Ha cO31aHUE U XPaHEHUE ITAJIOHOB

Ko BceM nepedncieHHbIM TOCIEICTBHIM

Hoquy B Ka4CCTBC CIMHHNIIBI MaCChI BBI6paHa macca rupu, XpaHHHleﬁCﬂ BO CDpaHI_[I/II/I, a HC

Macca KyOu4ecKoro JeuMeTpa BOIbl

[ToToMy 4TO OTMEPUTH KyOUYECKUI AEIUMETP BOJIbI C HEOOXOAMMON TOYHOCTHIO

HCBO3MOKHO

[ToToMy 4TO MOTPELIHOCTH U3MEPEHUS TEMIIEPATYPhl CKa3aJINCh Obl HA €IMHUIIE MACChI
[ToTOMy 4YTO CI0HO W30IMPOBATH BOJY OT BHEIIHUX BO3AEUCTBUM (IpuMeceil u ap.)

ITo Bcem MNEPCUUCIICHHBIM BbIIIC ITIPUYKMHAM

Kakune metospl u3MepeHus IPUMEHSIOTCS: a) B JaOOpaTOPHIX JJIs TOUHBIX U3MEpEeHHMIA; 0) Ha

MTOJIBFKHBIX 00BEKTaX
a) METOJ] CpaBHEHUs, 0) METOJ] HEMOCPEICTBEHHON OIIEHKU
a) METOJI HEMOCPEJACTBEHHOM OLIEHKH, 0) METOJT CPABHEHHUS

HIkana npubopa 0 — 50 A. Ilpubopom usmepens! Toku: a) 3 A, 6) 30A. Kakoe u3

HU3MEPCHHBIX 3HAYCHWI TOUHEE

3aaya He ompezeNeHa, Tak Kak HEeU3BECTeH KJlacc TOYHOCTH Mpudopa
ITepBoe

Bropoe

Ha mkane npubopa HaHeCeH 3HaK B BUJE MATUKOHEYHOM 3Be3/bI C IIU(POI 5 B 1IEHTpeE.

UYro 510 03HaUaeT

MakcumanbHO U3MEPSIEMBIN TOK paBeH 5 A
MaxkcuMainbHO n3Mepsiemoe HanpspkeHue pasHo 5000 B
W3onsmus npubopa BeiaepkuBaeT 5 kB

Urto mpou3oitaeT, ecau ynpyrue TOKOMOABOASIINE IPYKUHKHU U3 pochopucToit OpoH3bI

3aMEHHUTh MATKOU MeJTHOU (OJIbroif

TouyHocTs TprOOpPa yMEHBIIUTCS

TounocTs mpubopa yBenmuUuTCS

[Tpu mr060M TOKe cTpenka OyaeT OTKIOHSTHCS JI0 yropa

MO’KHO T MarHUTORJIEKTPUUECKUNA aMIIEpPMETP OTIPaAyHupoOBaTh KaK BOJIBTMETP



1)
2)
3)

1)
2)
3)

10.

1)
2)
3)

11.

1)
2)
3)

12.

1)
2)
3)

13.

1)
2)
3)

14.

1)
2)
3)

15.

1)
2)
3)

16.

MoxHO
Henpzs
MOo:kHO, eciu IEPeMOTaTh paMKy

[Tpuniun neiicTBrus npuOOPOB IEKTPOMArHUTHON CUCTEMbI OCHOBAH Ha B3aUMOJICHCTBUN
MarHuTHOro 1noJis KaTylmku U GeppoOMarHUTHOTO CepeUHUKa

IToCcTOSITHHOrO MarHuTa ¥ paMKH, 110 KOTOPOX IIPOXOJUT TOK

IIpoBOAHMKOB, 10 KOTOPBIM IIPOXOIJUT TOK

MoeT 1 3a30p MEXy MOPIIHEM M HWJIMHIPOM B BO3AYIIHOM Jemiidepe: a) ObITh
0oJbITUM, 0) OTCYTCTBOBATh

a) MOXeT, 0) He MOKET

a) HE MOXeT, 0) MOXKET

a) HE MOXET, 0) HE MOXKET

Kakyto mkany uMerot: a) BaTTMETpPhl, 0) BOJIbTMETPBI, B) aMIIEPMETPBI
ANEKTPOAUHAMUYECKON CUCTEMBI

a) paBHOMEPHYI0, 0) KBaJpaTUYHYIO, B) KBaJPATUYHYIO

a) KBaIpaTU4HYIO0, 0) paBHOMEPHYIO, B) KBaJJPATUYHYIO

a) paBHOMEpHYIO, 0) paBHOMEPHYIO, B) pPABHOMEPHYIO

Kakyro MOIIHOCTh U3MEPSIET ANEKTPOAUHAMUYECKUIN BaTTMETP
AKTHUBHYIO

PeaktuBHYyIO

[Tonnyro

[Ixana BoneT™eTpa 0-100 B. Hanpsxenue B nenu mosxet gocturats 500 B.
Conpotusienue BoabT™MeTpa 500 Om. KakoBo 10mKHO OBITE 106aBOYHOE COPOTUBIICHUE
20 xOm

25 xOm

50 xOm

CKOJIbKO BaTTMETPOB NMPU HECHMMETPUYHON HArpy3Ke HYXKHO JJII U3MEPEHUS MOIITHOCTH B
Tpex(daszHol IIenu: a) ¢ HyJIeBBIM IPOBOOM, 0) 6€3 HyJIeBOro mpoBoaa

Ba

a) nBa, 0) Tpu

a) Tpu, 0) 1Ba

YacroTa BpalleHHs JUCKa CUETYMKA YBEJIMYWIACh B 2 pa3a. Kak nu3MeHmnach MOITHOCTb,
notpedisieMasi Harpy3Koi u3 ceTu

He u3menmiacey

VYBenuuunace B 2 paza

Cnenatb BBIBOJ OTHOCUTEIBHO MOITHOCTH HEJB35, TAK KaK CYETUHK U3MEPSET SHEPTUIO

B cxeme, n300pakeHHOM Ha PUCYHKE, BOJIBTMETP MOKa3biBaeT 1 B, B
amnepmetp 0,1 A. Conporusnenue amnepmerpa 0,1 Om. Onpenenutsb \I’:/
o+ A
b liners

conpotuBieHue Rx -




1)
2)
3)

17.

1)
2)

18.

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

1)
2)
3)
4)

1)
2)
3)

1)
2)

10 Om
10,1 Om
9,9 Om

HJ’I?I 4ero npeaHasHady€H B OMMETPE KIIHOY, 3aKOpa‘lI/IBaIOIHI/II>'I 3a)KUMBbI, K KOTOPbIM
MOAKIOYACTCA PE3UCTOP C USMEPSACMBIM COITPOTUBIICHUCM

Jlns TpalyupoBKH ITpubopa
JI1s1 yCTaHOBKM CTPEJIKM HA HYJIb IIEpE]l HAa4aJIOM U3MEPEHUIN

Hano: Ry = 10 R3. MocT okazaiicst ypaBHOBEIICHHBIM 1ipu Ry = 10 Owm.
Onpenenuth Ry

1 Om
10 Om
100 Om
BAPUAHT 3
Kakue 1ocTonHCTBA XapaKTEPHBI JIIS 3JICKTPOU3MEPUTEIILHBIX TPHOOPOB

BrIcokast TOUHOCTh M HAJIEKHOCTh

Bo3MoxHOCTh nepenaun noKa3aHui Ha TaIbHUE PACCTOSIHUSA
Y no6ctBo conpspkenus ¢ 9BM

Bce nepeuncnenssle JOCTOMHCTBA

KaKOC YHUCJIO OCHOBHBIX €AUHHUI] HC MOXKET 6I>ITB BLI6paHO HH B OHHOﬁ CUCTEMC I/I3MepCHI/II>’I
1
4
M

HpeBHma}omee YHUCJI0 (I)I/I3I/I"ICCKI/IX BCJIIMYMH

BeIpa3ute enquHHMIYY 3JIEKTPHUECKON €MKOCTH Yepe3 eHMHUIIBI 3apsiia U HalpsHKSHHS
@ = A%?/ (xr-m?)
®=Kn/B

UeMm xapakTepu3yeTcs TOUHOCTh U3MEPEHUS
VYcnoBusMHU dKCIIEpUMEHTA

KadectBoM n3meputenbHOro mpudopa
OTHOCUTENBHOU MOTPEITHOCTHIO0 U3MEPEHUS
To4yHOCTBIO OTCUETA

VYkaxute HanOOIBIIYIO MPUBEICHHYIO MTOTPENTHOCTH /I MPUOOPOB Kiacca TouHOCTH 0,2;
1,0; 2,5

0,002; 0,01; 0,025

0,2%; 1%;25%

+0,2%; £1%;+25%

MoskeT i BIUSITh Ha MOKa3aHUs MPUOOpa ero OpueHTAIHS B TOPU30HTAIBHON TIOCKOCTH
MoxeTt
He moxer
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3)
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1)
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10.

1)
2)
3)

11.

1)
2)
3)
4)

12.

1)
2)
3)

13.

1)
2)
3)

Hyxen 511 3a30p MexX1y KEPHOM U MOAISATHUKOM

He nyxen

Hyxen

3a30p CyLIeCTBYET BBUly HEBO3MOXKHOCTH TOYHOI'O U3TOTOBJICHMS JIeTaslel

YeMy IponopLroHaIbHbI B IPUOOPE MarHUTONIEKTPUUECKONW CUCTEMBI: a)
IIPOTUBOAECUCTBYIOIINI MOMEHT, 0) BpaIllatOIlUii MOMEHT, B) YIOJl OTKJIIOHEHHUS CTPEIKHU
a)a,0),B) I

a)a,0)a,B) |

a)l,0),B) I

VKaKuTe OCHOBHBIE JISTAIH MPUOOpa ANEKTPOMArHUTHOM CUCTEMBI, €3 KOTOPBIX paboTa
npubopa HEBO3MOKHA

Karymika, cepJieqHuK, CTpeKa, IKana

Karymka, cepaeynux, cTpenka, gemidep

Karymika, cepe4HuK, cTpenka, npyxuHa

Karymika, cepieunuk, npyxuHa, aemmndep

[IpuHumn neficTBus NpuOOPOB ANEKTPOAMHAMUYECKON CHCTEMBI OCHOBAH Ha
B3aMMOJECICTBUU

MarauTHOro noJjs KaTylmky U eppoOMarHUTHOTO CEp/ICYHHUKA
ITocTOSTHHOTO MarHuTa U paMKH, 110 KOTOPOH IIPOXOJUT TOK

[IpoBOIHMKOB, IO KOTOPBIM ITPOXOIUT TOK

Mo3HO 11 IPUOOPHI ATEKTPOAUHAMUYECKON CUCTEMBI IPUMEHSITH JIJIsl U3MEPEHUH: a) B
LETISIX IEPEMEHHOTO TOKA, 0) B IEMAX MOCTOSIHHOTO TOKa

a) MOXKHO, 0) HEeNb3s

a) Helb3s1, 0) MOKHO

a) MO>KHO, 0) MOXKHO

a) HeJb34, 0) HeNb3s

Kak BKITIOUArOTCS B DJIEKTPUUYECKYIO IICTIh: a) MOABMKHAS 0OMOTKa BaTTMETpa
AJIEKTPOMHAMUYECKOM CUCTEMBI, 0) HEMOABIKHAS OOMOTKA BaTTMETpa
AIIEKTPOMHAMUYECKON CHCTEMBI

a), 0) mocnea0BaTeIbHO

a) mapajuIesibHO, 0) MOCIeI0BaTeILHO

a) TOCJIeIOBATENBHO, 0) MapajieIbHO

[Mxama ammepmerpa 0-5 A. AmmiepMmeTp MOJKITIOUEH K TpaHc(hopMaTopy ToKa ¢
koa¢pdunmentom Tpanchopmarmu 100. Kakoit MakcMManbHBIN TOK MOYXXHO U3MEPUTH
100 A

500 A

1000 A

50
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15.
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2)
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16.

1)
2)
3)

17.

1)
2)

18.

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)

Ha xakue TOku 1 HanpsKeHUsI BKIFOYAIOT BATTMETP IIPU U3MEPEHUHU MOIIHOCTU: @) C OJTHUM

BaTTMETPOM, 0) ¢ IByMs BAaTTMETpaMU
¢azubIe

JIMHEWHbIE

a) (¢asuele, 0) TUHEHHbIC

Yacrora BpalICHUA IUCKA CUCTUMKA YBCINYNIIACh B 2 pasa. Kak u3zmenunachk MOIIHOCTD,

norpebiiieMasi Harpy3Koi u3 cetu
He n3zmenunacey
YBenuuuiace B 2 pa3a

CI[CJI&TB BbIBOJ OTHOCHUTCIIbHO MOIIHOCTH HCJIB34, TAK KaK CHCTUUK U3MECPACT SHCPIUIO

Jlst m3MepeHust KakuxX COMPOTUBIICHUH 11€1eCO00pa3HO MPUMEHUTD
cXemy

bonpmmx

Mansrx

3HAUUTENBHO PEBBILIAIIINX BHYTPEHHEE COITPOTUBIICHUE
BOJIETMETpPA

HpI/I KaKkoM YCJIOBI/H/I IIOTCHIHUAJIBI TOYECK, K KOTOpI)IM IIOACOCINHCH
rajabBaHOMETP, OYIyT OJAHHAKOBLIMU

i Ri=12 R

It Ri1=13Rs

Hano: Ry = 10 R3. MocT okazaics ypaBHOBEIIEHHBIM 1pu Ry = 10 Om.

Ompenenuts Ry
1 Om

10 Om

100 Om

BAPUAHT 4
I'ie npuMeHSI0TCSI 37EKTPOU3MEPHUTENbHBIE TPUOOPHI
JU11 KOHTPOJISI TapaMeTPOB TEXHOJIOTUYECKUX MTPOLIECCOB
J1J1 KOHTPOJISI MapaMeTpOB KOCMHUYECKUX Kopaduen
JUist SKCTIEpUMEHTANIBHBIX UCCIEI0BAHUHN B (pU3HKe, OMOIOTUHU U JP.
Bo Bcex nepeuncieHHbIX 00JacTIX

BcrmomauTe ocHOBHBIE equHAIEI B CU
Mertp, KunorpamMmm, CEKyH/a, aMIiep
CanTHMeETp, TpaMM, CEKYH/1a, aMIIep
Mertp, kujorpamm, CeKyHAa, BOJIbT
Bce nepeuncnennbie

[TepeBectu B amniepnl 200 HA
0,2A

7 Ch

+<L &
Rel | 1
”TCI?QL ;




2)
3)
4)

1)
2)
3)
4)

1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)
3)

10.

1)
2)
3)

11.

1)

0,002A
0,00002A
0,0000002A

B nenu npotekaer Tok 20A. Amnepmerp nokassiBaet 20,1 A. Ilkana mpubopa 0 — 50 A.
Y CTaHOBHTH: a) TOYHOCTh U3MEPEHHSI, 0) TOYHOCTH MPUOOpa

a)0,1 A,0)0,1 A

a) 0,5 %, 0) 0,2 %

a) 0,05 A,6)0,02 A

a)5 %,06)0,2%

Kak knmaccuduuumpyroTcst mprOOpsI 0 TPUHIUITY TEHCTBHS

BonbT™MeTpsl, amnepMeTpsl, BATTMETPBI, OMMETPBI

[TpuGopsl MArHUTORIIEKTPUIECKOH, ITEKTPOTUHAMUYECKOM, IIEKTPOMAarHUTHON M IPYTUX
CUCTEM

Kakue MOMEHTBI JeMCTBYIOT Ha MOJBUKHYIO CUCTEMY AJIEKTPOU3MEPHUTEIHLHOTO MPUdopa
(cTpenka npubopa ABUKETCS)

Bpammaromuii

Bpamaromuii 1 npOoTUBOAEHCTBYIOIIMIA

Bpamaromuii, npoTUBoAeHCTBYIOMUN U AeMIIDUPYIOMINT

Kakue matepualibl HCTIONB3YIOTCS ISl SKPAaHUPOBAHUS MTPUOOPOB OT BHEITHUX MAarHUTHBIX
moJyiei

MaruurorBepabie

MarauToMarkue

MOo3KHO 1T aTFOMHUHHUEBBIN KapKac paMKH MPUOOpa MarHUTOIIEKTPUUECKON CHUCTEMBI
3aMCHUTH I1IJIAaCTMACCOBBIM

MoxHo

Hennzsa

Yemy nponopuoHaIbHbl B TPUOOPE AIEKTPOMArHUTHOM CUCTEMBI: a)
MIPOTUBOACUCTBYIOIINI MOMEHT, 0) Bpalllatollilii MOMEHT, B) YroJl OTKJIIOHEHHUSI
a) a, 0) I, B) I

a) a, 0) a, B) I

a)I%,6) 1% B) I

VYKakuTe OCHOBHBIE A€TAIHN MPUOOpa IIEKTPOIMHAMUYECKOM cUCcTeMBbI, €3 KOTOPBIX paboTa
npubopa HEBO3MOXKHA

[TonBukHas KaTyliKa, IpyXUHA, CTpEJKa, AeMiidep

HenoneukHas kaTylka, IOJBUKHAS KaTylIKa, IPYKUHA, CTPEJKa

[TonBukHas KaTylllKa, HEMOABW)KHAS KaTyIlKa, IPYyKUHA, AeMIipep

Kaxk Bkmr09aroTcs B 3JIEKTPUUYECKYIO LIETIh: a) aMIIepMeTp, 0) BOJIBTMETP
a) MOCJIEJIOBATEIILHO C HATPY3KOH, 0) mapaienbHO Harpy3Ke

52



2)
3)

12.

1)
2)
3)

13.

1)
2)
3)
4)

14.

1)
2)
3)

15.

1)
2)
3)

16.

1)
2)

3)

17.

1)
2)
3)

18.

1)

2)
3)

a) , 0) mocne0BaTENBHO C HATPY3KOM
a), 0) mapayuIeIbHO Harpy3Ke

[lIxana amnepmetpa 0-30 A. Tok B ienu Moxet gocturath 300 A. ConpoTuBiIeHHE
amniepmerpa 0,09 Om. KakoBo 10/1KHO OBITH CONTPOTHBIIEHUE LITYHTA

0,1 Om

0,01 Om

0,001 Om

MosxHO 11 BaTTMCTPOM SHGKTpOHHHaMquCKOﬁ CUCTCMBbI USMCPUTH MOIITHOCTD!: a) B IICIIHN

MOCTOSTHHOTO TOKa, 0) B IIeTM IEPEMEHHOTO TOKa
a) MOXHO, 0) HENb34
a) HeJb3s, 0) MOKHO
a) MOXHO, 0) MOYKHO
a) HeJNb3s1, 0) HEeNb3s

Ha xakue Toku 1 HanpsKEHUs BKIIFOYAKOT BATTMETP MPU U3MEPEHUU MOIIIHOCTH B
Tpex(a3Hol cucTeMe ¢ HyJIEBbIM IIPOBOJOM

¢azHbIe

JIMHEHWHBIE

Ha JJMHEHHBIE TOKH U (pa3HbIe HAPSKEHUS

YeMy MponopIHOHATIBHBL: @) MOLTHOCTB, 0) SHEprus, MoTpedisiemMas Harpy3Koi U3 ceTu

Yacrote BpalICHUA IUCKa MHAYKOIWMOHHOI'O0 CYHECTUMKA
Yucmy 060pOTOB IMCKA MHAYKIIMOHHOTO CUETYHUKA
a) Yactore Bpamenus aucka, 0) Yuciay 060poToB nucka

JIy1st u3MepeHust Kakux COTMPOTUBIICHUH 11€1€CO00pa3Ho ' @ y
MIPUMEHUTD CXEMY i (L &‘r v
Mansrx U
ConpoTuBIeHH, 3HAYUTEIBHO MPEBBIIIAIOIINX BHYTPEHHEE "?

CONPOTHUBJICHHUE aMIIepMeTpa L g

COHpOTI/IBHCHI/If/'I, KOTOPBIC 3HAYUTCIIbHO MCHBIIIC BHYTPCHHECTO
COIMPOTHUBJICHHA BOJIBTMETPA

I[Tpy KaKOM YCIOBHH TOK rajbBaHOMETPA PABEH HYJIIO
lL=13

=1
|1:|4

YKaXuTe OCHOBHOE JIOCTOMHCTBO YPABHOBEIIEHHOT'O U3MEPHUTEIIHHOTO
MOCTa

Marnoe notpebiieHre YJHEPTUH U3-32 OTCYTCTBUSI TOKA B M3MEPUTEIHHOM
JUaroHanu

Bosbiiasi ToUHOCTH U3MEPEHUI

Bo3MokHOCTE TpaaAyupOBKHU U3MCPUTCIIA HCIIOCPCACTBCHHO B CAMHUIIAX HBMGPHGMOﬁ
BEJIMYHHBI.




3. Tadamnua popM TeCTOBBIX 3aJaHUM

Bceero T3 W3 Hux xonugectBo T3 B popme
3aKPBITHIX OTKPBITBIX Ha COOTBETCTBHE Ha MOPSI0K
mrt. % mrt. % mrt. % mr. %
100% 100 % - - -
4. Tab6u1a OTBETOB K TECTOBBIM 3aJJaHUAM
Howmep TecroBoro  |Homep Howmep Howmep Howmep TecroBoro  |Homep
3a/1aHus HPaBUILHOTO TECTOBOTO 33/IaHUsI | IPABUIIBLHOTO 3a/1aHus MPaBUIIBHOTO
OTBETA OTBETA OTBETA
1 BapuaHT
1 3 7 2 13 1
2 2 8 1 14 1
3 1 9 3 15 2
4 3 10 1 16 2
5 3 11 1 17 1
6 1 12 2 18 3
2 BapHaHT
1 3 7 3 13 1
2 4 8 1 14 3
3 4 9 1 15 2
4 1 10 3 16 3
5 3 11 1 17 2
6 3 12 1 18 1
3 BapuaHT
1 4 7 2 13 2
2 4 8 1 14 3
3 2 9 4 15 2
4 3 10 3 16 1
5 3 11 3 17 2
6 1 12 2 18 1
4 BapuaHT
1 4 7 2 13 3
2 1 8 2 14 3
3 4 9 1 15 3
4 2 10 3 16 3
5 2 11 1 17 2
6 3 12 2 18 2

TECTOBOE 3AJIAHUE Ne 3 /KOHTPOJIBHASI PABOTA Ne 2 o VI, VIl pa3znenam, Temam
6.1,7.1, 7.2 (AyautopHas caMOCTOsITeJIbHas paboTa).

1. Cnenuduxanus banka tecrosbix 3aganuii o VI, VIl pazgenam, temam 6.1, 7.1, 7.2.

2. Conepxanue banka TecTOBBIX 3aJaHUI
NucTpykuusi: BpiOepuTe NPAaBUIBHBIN OTBeET.

1. VxkaxuTe 0HO U3 BaXKHEUIINX JOCTOMHCTB LIETIEH MEPEMEHHOI0 TOKa [0 CPABHEHUIO C

OeIAMU MIOCTOSIHHOI'O TOKa

BAPUAHT 1
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1)
2)
3)

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)

Bo3MOXHOCTB nepenaun 3JeKTPOIHEPTUU HA TAIBHUE PACCTOSHUS
Bo3moxHOCTE IpeoOpazoBaHusl AJIEKTPOIHEPTUN B TEINIOBYIO U MEXaHHUUECKYIO
B03MOXHOCTh M3MEHEHUS HAMPSDKEHUS M TOKA B IIETH ¢ MOMOIIBI0 TpaHchopmaropa

Kakue Tpancopmaropsl n300paskeHbl Ha PUCYHKaX

a) 1 0) CTEp)KHEBOT'O THUITA B @ ;) ‘

*, N
a) OpOHEBOTO THIIA, ) CTEPIKHEBOTO THIIA '
a) CTepXKHEBOTO TUIIA, 0) OPOHEBOTO THIA a) J)

MoskeT i HalnpsDKEHUE Ha 3a)KMMax BTOPUYHON 0OMOTKHM TpeBbimarth: a) 9J1C nepBudyHOM
o6MoTkH, 0) DJIC BTOpUYHON 0OMOTKH TpaHChopMaTopa

Moxer

He moxer

a) MOXeT, 0) He MOXKET

a) HE MOXET, 0) MOXET

Yucno BUTKOB B Kax10i (haze nepBuunoii ooMoTku 1000, B ka0 (a3ze BTOPUUHON
oomotku 200. Jlunerinoe Hanpspkenue nutaronieit nenu 1000B. OnpenenuTs TMHEHHOE
HanpsDKEHUE Ha BBIXOJIE TpaHchopMaTopa

200B

5000B

Jlist pernieHus 3a/1a4u HEJOCTaTOYHO JTAHHBIX

Kosdduuuent tpanchopmanuu asrorpanchopmaropa K = 10. Kakoii Tok B nmepBuuHON 1
BTOPUYHOHU LEIIAX

091

0,11

YTo BXOJUT B COCTaB 3JIEKTPONPUBOJIA

DNEeKTpOaBUTATENb U pab0UNii MEXaHU3M

DJeKTpoABUTaTENb, pAOOUMI MEXaHU3M M YIIPaBIISAIOLIEEe YCTPOHCTBO

[IpeoOpasyroliee ycTpoRCTBO, FIEKTPOABUTATEND, PELYKTOP, YIPABIIAIOIIEE YCTPOUCTBO U
pabounii MexaHu3M

DNeKTpOoABUTATENb, PEAYKTOD, YIIPABISIONIEe YCTPOHCTBO U paboUunii MEXaHNU3M

Ot xakux (pakTOpPOB 3aBUCHUT TEMIIEpaTypa HarpeBa ABUTATEIIS
OT MOIIIHOCTHY Ha Bajly JIBUraTess

Ot KIIJI neurarens

Ot TemnepaTypbl OKpy>Karouei cpeibl

Ot Bcex Tpex (pakTopoB

[Tpu xakom pexxumMe paboThI IBUTATENb JOJKEH PACCUNTHIBATHCSA HA MAaKCUMATBHYIO
MOIIHOCTb

[ToBTOpHO-KpPaTKOBPEMEHHOM

KpaTkoBpemeHHOM

JnurensHoM



1)
2)
3)

10.

1)
2)
3)
4)

11.

1)
2)
3)
4)

12.

1)
2)
3)
4)

13.

1)
2)

14.

1)
2)
3)

15.

1)
2)
3)

Kaxkas IIOCJICA0OBAaTCIBbHOCTD (1)33
o0ecneunBaeTCs HaXKaTheM KHonku H3 B

CcXeMe peBepCI/IBHOFO MArouTHOTI'O [

MyCKaTes

Tz —JI, - JI b

-Hl —-HZ —.Hg ”’T-‘Tr ZPT-.,‘,-
J—Jlz—JIh 1PT

Kakos caBur a3z mexay Tokamu B
nByx(a3Ho# 1 TpexdazHoU crucTeMax
90° u 90°

90° u 120°

180° u 120°

120° u 90°

YeMy paBHBI TOKU iy U Ig B MOMCHTHI BpeMeHu: a) t=T/4;0) .}
t=T/2 (T — nepuon ToKa) 4
a)iA :O, iB :-lm; 6)|A :-lm; iB =0
a)iA :|m, iB :O, 6)|A :0, iB :-lm

a)iA:O; ilem; 6)iA:-|m; iB:0 o
a)ia =l ig =-1, 0)ia =0; ig =0 \X/

CKOJBKO KaTyIIEK, 4Yepe3 KOTOpble MPOXOAUT TpeX(a3HbIil TOK,

HE00X0JIMMO UMETh JJIsl OJyYEHUS IECTUIIONIOCHOTO BPAILAIOIIET0Cs] MATHUTHOTO TOJIS
3

6

9

[TonyunTs Takoe 1oJjie HEBO3MOKHO

HV

Ha3zoBure 0cHOBHEIE YacTU ACUHXPOHHOI'O ABUTATCIIA
CraHWHAa, MArHUTOTIPOBOJ, 0OMOTKA CTaTOpa, pOTOP
CraHnHa, MArHUTOIIPOBOJI, POTOP, 0OMOTKA pOoTOpa

KaxkoBa yactora nmepecedeHust CUIOBBIMU JTUHUSMHA MarHUTHOTO TIOJISI CTEPKHEH OOMOTKH
HETMOABUXKHOTO poTopa A/l

MaxkcumannHas

MunuManbHas

PaBHa Hymto

Yactora Bpamienus marautHoro oyt AJl 3000 o6/mMun. YacroTa Bpamerus: poropa 2940
00/MuH. OTIpeIeNnuTh CKOJIbKEHUE

2%

20%

Jlnist penieHus 3a1a4i HeAOCTaTOYHO JaHHBIX

56



16.

1)
2)

17.

1)
2)
3)

18.

1)
2)
3)
4)

19.

1)
2)
3)

20.

1)
2)

21.

1)
2)
3)

22.

1)
2)
3)

23.

1)
2)

MO3KHO 1 MCTIOIB30BaTh ACMHXPOHHBIN JBUTATENh B Ka4eCTBE TpaHCc(hopmaropa
MoxxHo
Henb3s

AKTHBHOE U MHJIYyKTUBHOE CONIPOTUBJICHUS (ha3bl 0OOMOTKH HEMOABMKHOTO POTOpa paBHbI 10
OM kaxxzioe. UeMy paBHBI X 3HaYEHUS IIPU CKOJIbKEHUH, paBHOM 10%
R2 =10 Om, X7 =10 Om

R, =10wMm, X, =10 Om

R, =10 Om, X5 =1 Om

Kaxk n3menuTcst Bpamaronmii MOMEHT aCHHXPOHHOTO JIBUTATENs IPU YBEJIIMUECHUU
ckoibxenus ot 0 mo 1

VYBemnmunTcs

YMeHbIIUTCS

CHauana yBeJIMYUTCS, 3aTEM YMEHBIIUTCSA

CHauana yMEHbIINTCS, 3aTEM YBEIIMUUTCA

WNuaykTuBHOE COMPOTHUBIEHUE OOMOTKH HEMOABIKHOTO poTopa B 10 pa3 mpeBbIIIaeT ee
aKTUBHOE cONpoTUBJICHHE. [[py KaKOM CKOJIbKEHUH JIBUTATEh Pa3BUBACT MaKCUMAIIbHBIN
Bpaliarouuii MOMEHT

10%

2%

Jlyist periieHust 3a1a4M HEJOCTATOYHO JTAHHBIX

[Ipu cxkonbxkeHUH, paBHOM |, Bpamaromuii MOMEHT paBeH | HMm, MOMEHT Harpy3ku Ha Baity
nsuratens 1,5 Hm, onpokuasiBaromnii MOoMeHT 2 HM. MOXHO 11 3aIyCTUTB 3TOT JIBUTaTEb
10| HArPy3KOH
Mo:xHO
Henp3s

Kakum 06pa3om ocymecTBISIIOT TJIaBHOE PETYJINPOBAHUE B ITUPOKHUX MPEEsIax YacTOThI
BpallleHUs aCHHXPOHHOTO ABUTATENs ¢ (Da3HBIM POTOPOM

N3menenneM ymuciia map moJiroCOB BPAIIAIOIIETOCS MArHUTHOTO TIOJISI CTaTOpa
H3meHeHrneM ConpoTUBIIEHUS OOMOTKH pOTOpa

H3menenunem yacToThl uTarorie 3/1C

Ha xakyro MOIIIHOCTH JTOJKEH OBITh pacCUMTaH T'eHepaTopa, MUTAOIIHA ACHHXPOHHBIN
JIBUTATENh, KOTOPHII pa3BUBAET HA BATy MEXaHUUYECKYIO MOIIHOCTE 5 KBT mpu cos ¢ = 0,5
1 kBA

25 kBA

10 kBA

MoxHo 11 TpexdazHyr0 0OMOTKY CHHXPOHHOT'O TeHepaTopa OObIION MOIIIHOCTH
pacIoiokUTh Ha pOTOPE

MoxHo

Henp3sa



3)

24,

1)
2)

25.

1)
2)
3)

26.

1)
2)
3)

27.

1)
2)

3)

Mo3HO, HO HElleNecoo0pa3Ho

Uem oTnuyaeTcsi CAHXPOHHBIN JIBUTaTeIb OT aCUHHXPOHHOTO
VYcerpoiicTtBoMm cTtaTopa
YcerpolictBoMm poropa

VYKaKuTe OCHOBHbIE KOHCTPYKTUBHBIE JIETAJIM MAIIUHbI IOCTOSIHHOT'O TOKA
WNunykrop, SKOpb, KOJUIEKTOP, BEHTUIISITOP

WNHaykTop, SKOpb, KOJUIEKTOP, IETKU

Cratop, riaaBHbIE MOJIOCHI, JOTIOTHUTEIbHBIE MOJIOCHI, AKOPh, KOJIIEKTOP

Kak momkeH u3MeHSAThCS MAarHUTHBIM OTOK, CLEIUICHHBIH C BUTKOM MalIMHBI TIOCTOSTHHOTO
TOKAa, 4TOOBI B BUTKE MHAyLIMpoBasiack nocrosiHHas J/C

OcTtaBaThCsi HEU3MEHHBIM

V3MeHSThCS 10 CHHYCOUATTbHOMY 3aKOHY

PaBHOMEpHO (JTMHEITHO) YBENNYNBATHCS MIIM YMEHBIIATHCS

KakoB0o 0OCHOBHOE Ha3HaUCHHE KOJUIEKTOPA MAIIMHBI TIOCTOSIHHOTO TOKA

Kpemnenne 0OMOTKH sSIKOPs

DJNEeKTpUUECKOe COETUHEHNE BpaIlaoeiics 00OMOTKH SKOPsI ¢ HETIOABUKHBIMH KJIEMMaMHU
MAaIIuHBI

BeimpsiMiienne nepeMeHHOro TOKa B CEKIUAX 0OMOTKH

28. Kak B reHepaTopax MOCTOSIHHOT'O TOKa MPU HE3aBUCUMOM BO30Y)KJICHUH U3MEHSIOTCS C
YBEJIMUEHUEM HArpy3KHu: a) MAarHUTHBIN MOTOK TJIaBHBIX MOJIIOCOB, 0) pe3ylbTUPYIOMINNA MarHUTHBIN
IIOTOK TeHepaTopa

1)
2)
3)
4)

a) He u3MeHseTcs, 0) yBeInunBaeTcs
a), 0) yMeHbIIIaeTCs

a) HEe U3MeHseTcs, 0) yMEHbIIACTCS
a) yBEIMYUBAETCS, 0) HE U3MEHSIETCS

29. YV reHepaTopoB MMOCTOSIHHOTO TOKa MPH MapajieIbHOM BO30YXK/IEHUH KaK U3MEHSIOTCS C
YBEJIMUEHUEM HArpy3KHU: a) MAarHUTHBIN MOTOK TJIaBHBIX MOJIIOCOB, 0) pE3ybTUPYIOIIUN Mar HUTHBIN
IIOTOK T'eHeparopa

1)
2)
3)
4)

a) He u3MeHseTcs, 0) yBenTuunBaeTcs
a), 0) yMeHbIIaeTCs

a) He u3MeHseTcs, 0) yMEeHbIIAeTCst
a) yBEIMYUBAETCS, 0) HE U3MEHSIETCS

30. Ha kakoii u3 cxem HyCKOBOﬁ PeOCTAaT ABUTATECIIA TOCTOSIHHOT'O TOKA IMapaJuICIIBHOTO
13036y>1<)1eH1/151 BKJIFOYCH IIPaBUIJIBHO

idnng

A) © TR B)

R,,”

: Ry
; ) I {Fﬁw
b B) O
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31.

1) Puc. A)
2) Puc. b)
3) Puc. B)

Kaxkas n3 pa60LII/IX XapaKTEPUCTUK ABUTATCIIA IOCTOAHHOI'O TOKaA

M300pakeHbl Ha rpaduKe

32.

1) M (P)
2) g (P)
3) Jlrobas u3 yka3aHHBIX

N

Kax n3mensercs gacrora BpalllCHUsS ABHUIaTCJIA IIOCTOSAHHOI'O TOKaA

[apajuIeIbHOTO BO30YKI€HUsI IpU 00OpBhIBE 0OMOTKU BO30YKIEHMSI B PEXKMME XOJIOCTOTO X0Aa

33.

34.

35.

1) JlBuraTenb OCTaHABIMBACTCS
2) Yacrora pe3Kko Bo3pacTaeTt

Kakwue 3amaun pemaroTcsi ¢ HOMOIIBIO AJIEKTPUIECKON CeTH
1) TIpou3BOACTBO 3JIEKTPOIHEPTHU

2) Ilepenaua 3JeKTPOIHEPTHH

3) IlorpebieHue 3AEKTPOIHEPTHH

4) Bce nepeuncieHHBIC 3aaUl

B kakux mpoBoiax BBICOKasi IPOYHOCTH COBMEIAETCS C BEICOKOM 3JIEKTPOIIPOBOANMOCTHIO
1) B crambHbBIX

2) B amoMHuHHEBBIX

3) B craneamoMHHEBBIX

Kakoii anexTpudeckuii mapamerp oKa3bIBaeT HETOCPEACTBEHHOE (PU3UOIOTMUECKOE BO3/IEHCTBHE

Ha OpraHu3M 4€JIOBCKa

1) Hampsbxenue
2) MoiHoCTb

3) Tox

4) HamnpsbKeHHOCTh

BAPUAHT 2
1. Tlpm xakoM HaIpsHKEHUH IEIeCO00pa3Ho: a) epeaaBaTh YHEPTUIO, 0) TOTPEOISITH YHEPTHUIO
1) a) BeICOKOM, 0) HU3KOM
2) a) HU3KOM, 0) BBICOKOM
3) 9TO 3aBUCHUT OT XapaKkTepa TOKa

2. Tloyemy MarHMUTOIPOBO/BI BBICOKOYACTOTHBIX TPAaHC(HOPMATOPOB MPECCYIOT U3
(heppOMarHuTHOTO MOPOIITKA

1) Jlns ynpoleHusl TeXHOJIOTUN U3TOTOBJICHUS

2) Jlns yBeaMUEHHS MArHUTHOW TIPOHHUIIAEMOCTH

3) s yMEHbBIICHUS TEIUIOBBIX MOTEPh



3. Uemy paBHO OTHOIICHUE HANPSDKEHUH Ha 32)KMMaX MEPBUYHON M BTOPUYHOM 0OMOTOK
Tpancdopmaropa

1) OTHOIIEHHUIO YHCE]l BUTKOB 0OMOTOK

2) TlpuOamKXeHHO OTHOIICHHUIO YHCENI BATKOB OOMOTOK

4. Ywucno BUTKOB B Kaxa0i (paze nepsuynoit oomotku 1000, B kax10ii (haze BTOpHUHON
oomotku 200. Jluneirinoe Hanpspkenue nutaromieit nenu 1000B. OnpenenuTs uHEHHOE
HanpspKeHUE Ha BBIXOJIE TpaHChOpMaTopa, €CiIM OOMOTKH COSAMHEHBI TI0 CXEME 3Be3/a-
TPEYTOJIbHUK

1) 200/V3 B

2) 1000/V3 B

3) s pelueHus 3a1a4i HEAOCTATOYHO JaHHBIX

5. Kaxkue ycrpoiicTBa Henb3sl HOJIKIOYATh K TpaHC(HOPMATOPy HAMPSHKEHUS
1) BoabTMeTpbl, 0OMOTKH HANPSKEHUSI BATTMETPOB, BHICOKOOMHBIE OOMOTKH pelie
2) AwmrmepMeTpsl, TOKOBbIE OOMOTKH BaTTMETPOB, HU3KOOMHBIE OOMOTKH pelie

6. Kakyro ponb urpaer npeodpasyroliiee YCTpOHCTBO B SIEKTPOIPUBOIE
1) TIpeoOpa3yeT NOCTOSHHOE HANPSHKEHHUE B IEPEMEHHOE

2) TIpeobpa3syeT repeMeHHOE HAMIPSHKCHUE B TOCTOSHHOES

3) Ilpeobpa3yeT HaMpsHKEHHUE, TOK WK YaCTOTY HAMIPSIKSHUS

7. Kaxkoil npuHuMaeTcs TeMIiepaTypa OKpy Karoleil cpeibl Ipy pacueTax ABUTaTesieu
1) 0°C

2) 20°C
3) 40°C
8. Bribepute rpaduk, NpaBUIbHO OTPAKAIOLINI KPAaTKOBPEMEHHBINH PeXUM pabOThl JBUTATEIS
BT ' [
! ! ti ; Pl P
\L
b 7
a) il Ll 6) Ll guy :

1) PucyHOK a)
2) PucyHok 0)

9. Yro mpou3zonwio Obl Npu
OJTHOBPEMEHHOM Ha)KaTHUHW KHOTIOK Bm u
H3 ipu orcyrcTBHM B3auMHOU

—==-03

OJIOKMPOBKH B CXEME PEBEPCHBHOTO [
MarHUTHOTO ITyCKaTes
1) Beixox u3 cTpos ABUTATEINS B”{
2) CpabarbIBaHUE TEIJIOBBIX pelie

1PT
G

O

G



3)

1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)

IIeperopanue naBKuX BCTABOK IIPEIOXPAHUTENICH

10. M0>kHO JIi TIOJTyYUTh MAarHUTHOE T0JIE C TIOCTOSTHHOM TI0 3HAYSHUIO MHIYKIUEH,
CKJIaJIbIBasi IEPUOANYECKH U3MEHSAIONIMECS MAarHUTHBIE TTOJIS

MoxHo

Henp3sa

11. KakuM npaBUIOM OIpEENsIeTCs HAPaBIEHUE CUIIOBBIX JIMHUWA MarHUTHOTO TOJIS,
BO3HHUKAIOIIIETO BOKPYT IPOBOJIHHUKA C TOKOM

[IpaBuiom sieBoit pyku

IIpaBunom npasoii pyku

[IpaBunom OypaBurka

12. MO>HO JIH ¢ TOMOIIBIO TOKOB i1 = 1, Sin ot, iz = 1, Sin (ot + 120°), i3 = 1,, sin (ot - 120°)
MOJIYYUTh BPAIIAONIeecsi MArHUTHOE I10JIC

Mo:xHO

Hennzsa

13. ITouemy MarHUTONPOBOJ ACHHXPOHHOTO JABUraTessl HAOMPAIOT U3 TOHKHX JINCTOB
JJIEKTPOTEXHUYECKON CTAJIM, U30JMPOBAHHBIX JIAKOM JPYT OT pyra

Jl1st yMEHBILIEHHS I0TEPh HA BUXPEBBIE TOKU

JI1s1 yMEHBIIEHHs IOTEPh HA IIEPEMATHUYUBAHNE

14. KakoBa yacToTa MepeceueHus CUJIOBBIMU JIMHUSIMU MAarHUTHOTO TIOJIsi CTEPIKHEH
00MOTKH poTopa A/l B pexxume X0JI0CTOro Xoaa

MaxkcumannHas

MunuManbHas

PaBHa Hym10

15. Ilo Tpem kaTymikam ooMoTkH ctaTtopa AJl mpoxoaut tpexdas3ubiii Tok yactotoi 500 .
Yacrora Bpatenus poropa 28500 06/muH. OnpeenuTh CKOIbKEHUE

5%

20%

Jlni penieHus 3aja4y HEJOCTATOYHO JaHHBIX

16. Porop acuaxpoHHOTO NBUTaTeNs HenoaBkeH. Kak m3menutcst DJIC, namynmpyemas B
00MOTKE POTOpa, MPU YBEIMYEHHUH B JIBA Pa3a YacTOTHI TOKA MUTAIOLIEH CETH

He n3menurcs

YBenuuutcs B 2 pasza

VYBenuuutcs B 4 paza

17. AKTUBHOE U MHAYKTUBHOE COMPOTHUBICHUS (Da3bl 0OMOTKHU HETOABUKHOI'O POTOPA PaBHbI
10 Om kaxnoe. Ckonbxenue paBHo 10%. B ¢aze 0OMOTKH HEMOABUKHOTO POTOPA
unayuupyerca IJ1C 1002 B. UeMy paBeH TOK

1A

10 A



3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)

10V2 A

18. Uro npowusoiiger, eciii TOPMO3HOW MOMEHT Ha BTy aCHHXPOHHOTO JIBUTATEIISI TPEBBICUT
MaKCUMaJIbHO JIOMYCTUMBINA BpaIatoniuiii MOMEHT

CKONbKCHHE YMEHBIIIUTCS 10 HYJIS

CxompxeHue yBelIuuurcs 10 1

CkounbxeHne OyieT paBHO ONTUMAIBHOMY 3HAUCHHIO

19. MaayKTHBHOE CONPOTHUBIICHHE OOMOTKH HETMOABIKHOTO POTOPA B 5 pa3 MPEBHIIIACT €€
aKTUBHOE COIIPOTUBIICHUE. [IpH KaKOM CKOJIBKEHUU ABUTaTENb Pa3BUBACT
MAaKCUMaJIbHBIM BPAIIAIOIIHAA MOMEHT

5%

10%

20%

20. Kakue Mepbl IPUHUMAIOT AJIs YBEIWYCHHS ITYCKOBOTO MOMEHTA Y JABUTraTels ¢ (ha3HbIM
poTOpOoM

[IpuMEHSIOT POTOP ¢ ABOMHOM «OCIMYbEH KICTKOM

[IpuMeHSIOT pOTOp € TIIYOOKUM Ma30M

B nenb 00MOTKH pOTOpa BBOJAT MTyCKOBBIE PEOCTATHI

21. Kakum 00pa3oM OCYyLIECTBISIOT CTYIIEHYAaTOE PETyIMPOBAHUE YaCTOThI BPALLICHUS
ACUHXPOHHOTO JIBUTaTels

[epexmtoueHnem ceknit OOMOTKHU cTaTopa

N3meHeHneM conpoTHUBIIEHUS LIEMH 0OMOTKH pOTOpa

22. Kak u3MeHuTCs KOAPOUITUEHT MOIITHOCTH ACHHXPOHHOTO JIBUTATENS TP YMEHBIICHUH
€ro Harpy3Ku

He u3zmenurtcs

YBenuuurcs

VYMeHpmuTCcs

23. JIBYXIIOIOCHBIA POTOP CHHXPOHHOTO TeHeparopa Bpamiaercs ¢ yactoroi 3000 o6/mMuH.
OmnpenenuTs 4acTOTy TOKa

50T

500 I'n

24. Hy>XHbBI JT1 IIETKU ¥ KOHTaKTHBIE KOJIBIIA JJIi CHHXPOHHOTO JIBUTATEINS, POTOP KOTOPOTO
MIPEACTABIISIET COOOM MOCTOSTHHBIN MarHUT

Hy»xHb1

He HyxHBI

25. YTo HA3BIBAIOT SIKOPEM B MAIIIMHE MTOCTOSTHHOTO TOKA

Bpamaronyrocst 4acTp MallinHbI
YacTe MammmHsbl, B KOTopoit nuaynupyercs IJ1C

62



1)
2)

1)
2)
3)
4)

1)
2)
3)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)

26. Kakas O/]C unayuupyercsi B BUTKax OOMOTKH SIKOpSI TeHepaTopa MOCTOSHHOTO TOKa
[TocTostHHAs 11O 3HAYEHUIO U HAIIPABJICHUIO
[Tepemennas

27. Kakoe siBlIeHUE Ha3bIBAIOT peaKIMel SKOpsl MalIMHbI IIOCTOSIHHOI'O TOKA
YMeHbIIeHHe MarHUTHOTO 110J1s1 MALLMHBI [IPU YBEIMUEHUU HArPY3KU
VckaxeHne MarHUTHOTO IOJISl MALIMHBI IPH YBEJIMYEHUHU HAarpy3KU
Ymenbmenne 3/1C 0OMOTKY SIKOPS MPH YBEJIMYCHUN HATrPY3KU

Bo3zeiicTBue MarHUTHOTO MOJIS SIKOPSI HA OCHOBHOE MarHUTHOE I10JI€ MTOJIFOCOB

28. Onpenenutsh I/]C 0cTaTOYHOr0 HAMAarHWYMBAHUS T€HEPATOPa MOCTOSIHHOTO TOKa €
HE3aBUCHMBIM BO30YXICHUEM T10 TpaduKy

3B

Oxkono 12 B

JIns oTBeTa Ha BONPOC HEJJOCTATOYHO JTAHHBIX

29. Yka3aTh BHEIIHIOI XapaKTEPUCTUKY TeHepaTopa
MOCTOSIHHOTO TOKa IPU MapauieIbHOM BO30YKIECHUU

Kpusas 1

Kpusas 2

30. Toxk sixkopst yBenmumIcs B 2 pa3a. Kak u3meHumcs
BpallaloIIuii MOMEHT JBUTATENsl IOCTOSHHOTO TOKA
MapajuIeIbHOTO BO30YXKIEHUS

He usmennncs

YBenuuuscs B 2 paza

VBenuuuics B 4 paza

31. IIpu kakoit Harpy3ke KIIJ[ aBuraTtesns NOCTOSHHOIO TOKA JOCTUraeT MaKCUMyMa
HomunanbsHOM

PaBHOI pUMEpHO MOJIOBUHE HOMUHAIBHOU

Heckonbko Gosbliie HOMUHAJIBHOM

32. Kak M3MEHUTCSI BpaIAIONIMA MOMEHT JIBUTATEISI IOCTOSTHHOTO TOKA MOCIIEI0BATEIHHOTO
BO30YKJICHHsI, €CJIU €0 TOK YBEIMYHUTCS B TP pa3a (HACBIIEHHEM MarHUTOIPOBOA
npeHeOpeyb)

YBenuuuntcs B 3 pasza

YBenuuutcs B 6 pas

VYBenuuurcs B 9 pas

33. Kakue cetn ucnoib3yioT AJs epelaun AJIeKTPOIHEPTUN
Cetn nanpspxenuem 10 1000 B
Ceru Hanpsbxenuem Boinie 1000 B



3)

1)
2)
3)
4)

1)
2)
3)
4)

(O0a Ha3BaHHBIX BUA CETEH

34. YxaxuTte Matepuai, KOTOPBIH He UCTIONb3YeTCs A1l 30K TPOBOJIOB U Kabemei
XnonuatoOyMakHas Ipsxka

BynkanusupoBaHHas pe3nHa

[TonmBuHUIXIIOPU]

Cnrona

35. DnekTpudeckoe conpotusieHue Tena yenoreka S000 Om. Kakoi TOk mpoxoauT uepes
HET0, €CJIM YeJIOBEK HaXO0uTCs o Hanpsbkenuem 380 B

19 MA

38 MA

50 MA

76 MA

64



BAPUAHT 3
1. Kakoii aTo Tpancdopmarop 1,=10A I,=54
7

1) INonmxaromuit - '
2) Tlosblarormmii U, =10085 :UZ:ZUW Ry
3) PasnmenurenbHbIM :

2. Ha kakom 3ak0HE OCHOBaH IPUHIIMIT JACHCTBUS TpaHCchopMaTopa
1) Ha 3akone Ammepa

2) Ha 3akoHe 3JeKTPOMarHUTHOW UHIYKITUH

3) Ha npunnune Jlenna

3. Omnpenenuts npuOIIMKEHHOE 3HaYeHHE K03 uumenTa Tpanchopmanuu, ecimu Uy = 200B, P

=1xBT, L=0,5A
1) Jlns perreHus 3aga4y HEAOCTATOYHO JAHHBIX
2) K=10
3) K~0,1

4. Ywmcno BUTKOB B Kaka0# (aze nepsuuHoi ooMoTku 1000, B kaxmoit (paze BropuaHoi
oomotku 200. Jlunerinoe Hanpspkenue nutaronieit nenu 1000B. OnpenenuTs THHEHHOE
HanpsDKEHUE Ha BBIXOJIE TpaHC(HOpMATOpa, €CIIM OOMOTKH COSJMHEHEI 110 CXeMe
TpPEyroJIbHUK- 3BE3/1a

1) 200/V3 B

2) 1000/3 B

3) 2003 B

5. Kakoii nprbop Hemb3s HOAKIIYATh K TpaHC(HOPMATOpy TOKA
1) Ammepmerp

2) Pere ¢ MajbIM BXOIHBIM COMPOTHBICHHEM

3) Boabr™erp

4) Bartmetp

6. Kakyro ¢yHKIUIO BHITIOTHSET MEPEIaTOYHOE YCTPOIMCTBO B ANEKTPOIPUBO/IC

1) IloBblmmaeT 4acTOTY BpallleHUs Bajia pabodyero MexaHnu3Ma

2) TloHmkaer 4acTOTy BpallleHHUs Bajia pabouero MexaHu3ma

3) CuyuT Ui U3MEHCHHS YaCTOThI BPAIICHHS Bajia 0 3HAYEeHHs, HEOOXOAMMOro pabouemy
MEXaHU3My

7. Kakum temnepaTypHbIM apaMeTpOM MOJIb3YIOTCSA IPU pacdyeTax JBUTaTelNs
1) Temmneparypoii HarpeBa JABHUIraTEIs
2) Temmneparypoii meperpeBa

8. Bribepute rpaduk, NpaBUIbHO OTPAXKAIOLINI MOBTOPHO-KPATKOBPEMEHHBIN PEKUM pabOThI
JBUraTeNs



1) PucyHok a)
2) PucyHok 0)

9. Kak BKJIIOUYE€HBI OOMOTKH

KoHTakTOpoB B u H3 B cxeme

PEBEPCUBHOI0 MarHUTHOTO MTyCKATEs
1) IlocnemoBarenbHO Bn
2) IlapamienbHo

IPT 45  2PT+y

1PT
10. Yepes 1Be KaTyLIKU, CABUHYTHIE B

pOCTpaHCTBE HA yroy 90°, MPOXOaAT TOKH Ij 7
=10sin 314 t, i, =10 cos 314 t. OnpenenuTs
4aCTOTY BpaIICHUS PE3yJIbTUPYIOIIETO
MarHuTHOTO TOJIs

1) 314 pan/c

2) 314 006/c

3) s pereHus 3a1a4i HEAOCTATOUYHO JaHHBIX

11. Yro Ha3bIBaeTCsA CEBEPHBIM ITOJIFOCOM MarHUTa
1) Tlomroc, B KOTOPBIA BXOJST MarHUTHBIC CHIIOBBIC JTMHHU
2) Tlomtoc, U3 KOTOPOTO BBIXOAAT MArHUTHBIC CHIIOBBIC JINHUU

12. Yepe3s miecTb KaTylIeK, CABUHYTBIX B IPOCTPAHCTBE OJJHO OTHOCUTENILHO Ipyroi Ha 60°,
poxoauT Tpex@a3zHelii Tok yactotoil 500 ['u. OnpenenuTs 4aCcTOTy BpallaroIerocss MarHUTHOTO
OJIst

1) 15000 o6/muH

2) 30000 o6/MuH

3) 60 000 o6/Muu

13. Kakne mMaTepuaibl UCTIOIB3YIOT JJIST U3TOTOBJICHUSI KOPOTKO3aMKHYTOM OOMOTKH pOTOpa
ACUHXPOHHOT'O JIBUTATENsI

1) AntomuHuit

2) AIOMHMHHN, MEIb

3) Menp, cepedpo

14. MoxeT 1 pOTOp aCHHXPOHHOTO JIBUTaTeNsl PACKPYTUTHCS 10 YACTOTHI BPAIIEHUs] MATHUTHOTO

OJIst
1) Moxer
2) He moxer
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15. Haiiti wacrory Bpaienus poropa AJl, ecau s = 0,05; p =1; f=50Tu
1) 3000 o6/muH
2) 2850 o6/muH
3) 1425 o6/mun

16. Yacrora BpalieHus: poTopa aCHHXPOHHOT'O JIBUTATENsI OTHOCUTEILHO BPAIIAIONIEr0Cs
MarHuTHOrO 110jst 60 06/MuH. ONpeNETUTh YacTOTY TOKa B 0OMOTKE poTopa ipu p = 1

1) 60 I'n

2) 1T

3) ust peieHus 3a4a49u HEJOCTATOYHO JAHHBIX

17. Kak OyneT n3MeHsThCSl TOK B 0OMOTKE pOTOpa M0 MEpe pacKpyuruBaHUsI pOTOPa
1) VBenuuurcs
2) YMEHbBIIUTCS
3) OcraHercst HEH3MEHHBIM

18. Uemy paBeH BpallaroIinii MOMEHT aCHHXPOHHOTO ABurareis npu: a) S=0;6)s =1
1) a)0;0) My
2) a)0;0)0
3) ayMp;6)0

19. AkTUBHOE CONPOTHBIEHHE OOMOTKHU pOTOpa YBEIHUMIIH B 2 paza. Kak uzmenurcs
MaKCUMaJIbHBIN BPAIIAIONII MOMEHT JBUraTes sl TP MPOUYUX PABHBIX YCIOBUSAX

1) He usmenuTtcs

2) VYBemuuutcs B 2 pasa

3) VBenmuuurcs B 4 paza

20. YkaxuTe OCHOBHOM HEJIOCTATOK aCHHXPOHHOTO JIBUTaTelIs
1) 3aBHCHMOCTbB YaCTOTHI BPAI[CHHUS] OT MOMEHTA HATPY3KH Ha By
2) OtcyTcTBHE SKOHOMHYHBIX YCTPOUCTB IS IUIABHOTO PErYJIMPOBAHUS YaCTOThI BPAIICHHSI
poTopa
3) Huskwuit KI1/1

21. Kak U3MEHSIOTCS TIPU YBEITUUCHUH HArPy3KH aCHHXPOHHOTO JIBUTATENISI TOTEPU SHEPTHU: a) B
Menau, 0) B cTanu

1) a), 6) yBeIMUYHBAIOTCSI

2) a) yBeIIMYMBAIOTCSA, 0) HE U3MEHSIOTCSI

3) a) He U3MCHSIOTCS, 0) YBEIIMYNBAIOTCS

22. Tpexda3znplit ABUTATENHh MOITHOCTHIO | KBT BKITIOUYEH B oiHO(Da3HYIO ceTh. Kakyro mosie3nyio
MOIIHOCTh Ha BajJy MOKHO IOJIYYUTh OT 3TOT'0O JBUTATEIS

1) He 6onee 200 Bt

2) He 6onee 700 Bt

3) He menee 1 kBt



23. Kakum 10/mKeH ObITh 3a30p MEXy POTOPOM M CTATOPOM CHUHXPOHHOTO I'€HEpaTopa JUIs
obecrieueHrs CMHycouaaIbHON (hopmbl nHIyIUpyemon D /[C

1) VYBenn4yMBaIOUUMCS OT CEPEAUHBI K KpasiM MOJIFOCHOTO HAKOHCYHHKA

2) VYMEHbBIIAIIUMCS OT CEPENHbBI K KpasM MOJFOCHOTO HAKOHCYHHKA

3) Ctporo 0 JMHAKOBBIM I10 BCEH OKPYKHOCTH POTOpa

24. Hy>KHbI JIH IETKA ¥ KOHTAKTHBIC KOJIbIA /ISl CHHXPOHHOTO JIBUTATEIIsl, POTOP KOTOPOTO
W3rOTOBJICH B BUIE YJICKTPOMAarHuTa

1) HyxHbl

2) He HyXHBI

25. TloyeMy cepJIeUHUK BPALIAFOIIETOCS SKOPSI MAIIIMHBI IOCTOSTHHOTO TOKA HAOMPAIOT M3 TOHKHX
JIUCTOB AJIEKTPOTEXHUICCKON CTAJIN, U30JIMPOBAHHBIX JPYT OT IpyTa

1) U3 KOHCTPYKTHBHBIX COOOpaXKeHUI

2) Jlyis yMEHBIIIEHUS] MArHUTHOTO COMIPOTHBIICHUS IOTOKY BO30YXKICHUS

3) Jlist yMeHbIIIEHHS TETUIOBBIX MTOTEPh B MAIINHE

26. Tok reHepaTopa MOCTOSIHHOTO TOKa yBeauumiics. Kak H3MEHUIICS BpalllarfoIiii MOMEHT Ha Baly
reHeparopa

1) He u3menucs

2) VBeauuwics

3) VYMeHbIIUICA

27. Kaxoii coco0 ynydieHus KOMMYyTaluy 1es1ecoo0pa3Ho UCI0JIb30BaTh B MOIIHBIX MaIlIMHAX
ITIOCTOSTHHOTO TOKA MPH NIEPEMEHHOMN Harpys3ke

1) CwmereHue METOK ¢ TEOMETPUIECKOI HeWTpaTu

2) YCTaHOBKY JOTOJHUTEIbHBIX MOJIOCOB

28. OHpe,[[eJ'II/ITB MMPpUMEPHOC HOMUHAJIBHOC HAIIPAKCHUC

reHepaTopa MOCTOSHHOTO TOKA ¢ HE3aBHCHMBIM EB t
BO30YKIEHHEM T10 TpaduKy : L
1) Oxono 6 B 17
2) Okono 12 B gl
3) Okomo 18 B
.
29. Uem ompenensiercs DJ]C mpu X0IOCTOM XOJIe TeHepaTopa 1] 1 8’ A

MIOCTOSTHHOTO TOKa IOCIIe10BAaTEILHOTO BO30YKICHUS
1) OcraTouHON HAMArHMYCHHOCTHIO MOJFOCOB
2) Yacroroii BpalieHHs SKOPS
3) Tem u apyrum

30. YkaxxuTte XapakTepUCTUKH JIBUraTelsl TOCTOSTHHOTO TOKA: a) MEXaHHUYEeCKyto, 0) pabouyro
1) a)n (P2),6)n (M)
2) a)n (M), 6) M (Py)
3) a)n (P2), 0) M (P)




31. Kak u3MEeHHTCS YacTOTa BpaIllCHHsI IBUTATENs IPU YMEHbIIeHHH: a) R, 0) R
1) a) yBennuutcs, 0) yMCHBIIUTCS
2) a) yMEHBIIUTCS, 0) YBETHUUTCS

32. Bo CKOJIbKO pa3 MyCKOBOH MOMEHT JBHUIATEIIs IIOCTOSIHHOTO TOKA MOCIIEI0BATEILHOTO
BO30YKIeHHsI OOJIbIIIE HOMHHAIBHOTO MOMEHTA, €CJIHM ITYCKOBOM TOK MPEBBIIIACT HOMUHAILHBIH B
SITh pa3

1) B5pas3

2) B 25 pas

3) B 50 pa3

33. Kakue ceTy He UCIOJIB3YIOTCS AJIsl IEpeaut AIEKTPOIHEPTUU
1) Ceru HOCTOSIHHOTO TOKa
2) Cetu ogHO(A3HOTO TOKA
3) Ceru Tpex(haszHoro ToKa
4) Cetu MHOTO(A3HOTO TOKA

34. Yo cocraBusier ocHoBy EDC Poccun
1) TOC
2) I'2C
3) ADC
4) JIoI

35. Kakoii Tok HanboJsee onaceH Nnpu NpoYHUX PaBHBIX YCIOBHIX
1) TlocrostHHBII
2) TlepemenHsriii ¢ uacroroit 50 I'i
3) Ilepemennsiii ¢ wacroroir 50 MI'i
4) OnacHOCTb BO BCEX CIydasx OJMHAKOBAs

BAPUAHT 4
1. T'me nmpumeHsIOT TpaHCHOPMATOPHI
1) B nuHMAX 3nMeKTponepenadn
2) B texHmke cBsizu
3) B aBTOMaTHKE M U3MEPUTETHHON TEXHHUKE
4) Bo Bcex NepeYHCIICHHBIX U MHOTUX JIPYTHX O0JTaCTSAX TEXHUKH

e g
.-"'I"\)

2. Kakas n3 00MOTOK — 00MOTKa HU3IIETO HAMPSHKEHUS
1) Oo6mortka 1
2) O6moTKa 2

3. CKOJBKO CTepKHEU JOIDKEH UMETh MarHUTOIIPOBO TPeX(ha3zHOTO
TpaHchopmaropa

1) Opunu

2) NlBa




3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

4)

1)
2)
3)

1)
2)
3)

1)
2)
3)

10.

1)
2)
3)

Tpu

UeM NpUHIUNHAIBEHO OTIMYACTCS aBTOTpaHC(OpMaTop oT Tparnchopmaropa
Manbsim k03¢ dunreHToM TpaHchopmaruu

Bo3MmoskHOCTBIO M3MeHEeHUs K03 duimenTa Tpanchopmanuu
DNEKTPUYECKUM COSIMHEHHEM TIEPBUYHON U BTOPHUYHOU IICTIH

Ha kakue pexxumbl pab0THI pacCUMTaHbl TpaHC(POPMATOPHI HATIPSHKCHUS
XO0JIOCTOM XO0JI,

KOPOTKOE 3aMbIKaHHE

DT0 3aBUCHUT OT MOJKIIOYCHHOTO U3MEPHUTEIHLHOTO MPUOOpa

Kakne ¢pyHKINY BBITOTHSET YIPABISAIONIEE YCTPOHCTBO AIIEKTPOIPUBOIE

M3MeHsieT MOIITHOCTh Ha Bajly pabodero MexaHu3ma

N3mensier 3Ha4eHNE U 4aCTOTY HalPSHKEHUS

N3menser cxemy BKIOYEHUS 3IEKTPOABUIATENls, IIEPEIATOYHOE YUCIIO, HAIIPABICHUE
BpalICHUs

Beinonuser Bce GyHKIMHU, IEPEUUCIICHHBIE BBIIIE

KakoBo cooTHOLIEHNE MEKY BpEMEHEM Harpesa ty IBUraTels U IOCTOSIHHONW BPEMEHU
HarpeBa Ty

tH = TH

thy <Ty

tgy =(3+5) Ty

[Ipu xakom pexrme paboThl JBUTATENb J0JKEH PaCCUMTHIBATHCS HA MAKCUMAJIbHYIO
MOIITHOCTb

[ToBTOpPHO-KpAaTKOBPEMEHHOM

KparkoBpemeHHOM

JnurensHoM

B kakom ciyyae peBepcupoBaHUE IBUTaTeNsl IPOU30iIeT ObIcTpee: a) CHaYalla HaKUMAeTCst
kHomka «Ctomy, a 3atreM H3; 0) cpazy Haxumaercs kHonka H3

B ciydae a)

B ciyqae 0)

Bpewms peBepcupoBanus B 000UX ciydasx OyeT OAMHAKOBBIM

JIBe KaTylmkH, CIBUHYTBIE B IPOCTPAHCTBE APYT OTHOCUTENIBHO Apyra Ha yroa 90°,
nuTaroTcs AByX¢a3HbiM TokoM. YactoTa Toka 50 I'u. Haiitu yactoTy BpamieHus
PE3YJIBTUPYIOLIETO MATHUTHOTO IOJIS

314 pan/c

314 06/c

Jlni penieHus 3aJa4y HEJOCTaTOYHO JaHHBIX
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11. Ha kaxoii yroJy moBepHETCS 32 YETBEPTh MEPHUO/JIA: a) IBYXIOJIIOCHOE BPAIAIOIIEECs] MATHUTHOE
I10JIC, 6) YCTBIPEXIIOIIOCHOC BpallaromecCss MaraHuTHOC I10JI€

1) a)90°; 6) 45°

2) a) 180°; 6) 95°

3) a)45°; 6) 90°

4) a)360°; 6) 180°

12. MarauTHoe noJje Tpexgas3Horo Toka yactotoi S0I' Bpamaercs ¢ gactoroit 3000 06/mMuH.
CKOJIbKO MOJII0COB UMEET ATO 110JIe

1) 2

2) 3

3) 6

13. UeM oTiiMuaeTCss aCHHXPOHHBIN ABUTATENb C (Da3HBIM POTOPOM OT ACHHXPOHHOTO JIBUTATENIS C
KOPOTKO3aMKHYTBIM POTOPOM

1) HamuumeM KOHTAKTHBIX KOJIEI U IECTOK

2) Hanuuwrem nma3oB it OXJTaXKIACHUS

3) Ywucaom Karyiiek craropa

14. Kak ¥3MEHHUTCS TOK B 0OMOTKE pOTOpa MPHU YBEIUYCHUHA MEXaHUIECKOW HAarpy3Ku Ha Bainy Al
1) VYBenuuurcs
2) He usmenutcs
3) YMmeHbIUTCS

15. Bpamaroiieecss MarHuTHoe moJie ctatopa A/l siBnsiercs mectTunoitocHeiM. Haiitu yactoty
BpamieHus poropa, ecnu S = 0,05; f =50 I'g

1) 2850 06/mMun

2) 1425 o6/muH

3) 950 06/Mun

16. Yacrora Toka nutatomieit cetu 50 ['. PoTop acHHXpOHHOTO IBUTaTEssl BpaIIaeTcsi Co
CKOJIb>K€HUEM, paBHBIM 2%. HaiiTu yacToTy Toka B 0OMOTKE poTOpa

1) 50T

2) 1T

3) s pereHus 3a1a4d HEAOCTATOUYHO JAHHBIX

17. Yemy paBen casur ¢a3 mexay IJIC 1 Tokom B 00MOTKE HETIOJIBIIKHOTO POTOPA, €CITM aKTUBHOE
Y MHIYKTUBHOE CONPOTHUBIIEHUS (a3bl 0OOMOTKH HEMOABHKHOTO poTopa paBHbI 10 OM kaxzoe.
Cronpbkenne pasro 10%. B hase 0GMOTKH HemoaBIKHOTO poTopa nuxyrmpyercs DJC 100V2 B

1) 0

2) 45°

3) Jlust oTBeTa Ha BOMPOC HEAOCTATOYHO JAHHBIX

18. UeMy paBeH Bpalllaroluii MOMEHT aCHHXPOHHOIO IBUTATENS TP ONTUMAIIBHOM CKOJIBKEHUH
1) 0
2) My



3) My
4) Mmakc

19. Hampsixenue cetu 220 B. B macropre acHHXpOHHOTO JIBUTaTeNsl yKa3aHo Harpspkenue 127/220
B. Kak 10KHBI OBITh COETMHEHBI OOMOTKH CTaTOpa ABUraTess B paboueM pexxumMe paboTh

1) TpeyroapbHHUKOM

2) 3Be3moit

20. MOHO JI¥ TUIABHO U B IIHUPOKHUX MPEJeiaX PEeryJIupoBaTh 4aCTOTY BPAIICHHUS ACHHXPOHHOTO
JBUTATENsI K3MEHCHUEM YacTOTHI TOKA

1) MosxHo

2) Henbss

21. BarT™meTp, NOIKIIOYEHHBIH K aCHHXPOHHOMY JBUTATENIO, IOKAa3bIBAE€T IPU HOMUHAIILHOM
Harpyske 1 kBt, mpu xonocrom xoae 50 B, mpu kopotkom 3ambikanuu 50 Bt. Onpenenuts KI1J]
JBUTATENS

1) Jlns perreHus 3a1a4u HEJIOCTATOYHO JAHHBIX

2) 90%

3) 95%

22. Yemy paBeH IIyCKOBOI MOMEHT OJHO(DA3HOTO aACHHXPOHHOTO JIBUTATEIIS, HE HMEIOIIETO
IyCKOBOW 0OMOTKH

1) TlonoBHHE MaKCUMAaJIbHOTO MOMEHTA

2) Hymto

23. Tlpu BBINONHEHUH Kakux yciaoBuid 3aBucuMocTh U= f (1) siBisieTcst BHEIIHEH XapaKTepuCTUKON
CUHXPOHHOTI'O TeHepaTopa

1) Yacrora BpallieHHs pOTOPa MOCTOSHHAS

2) Koa¢h¢ummeHT MOIIHOCTH MOCTOSHHBIH

3) Toxk BO30YXIeHHS TTOCTOSHHBIN

4) Bcex mepeyrciIeHHbIX

24. OmnpeeNuTh YaCTOTY BpalleHHUs CHHXPOHHOTO aBuraresst, eciu f=500 ', p =1
1) 2850 06/muH
2) 15000 o6/MunH
3) 30000 o6/Muu

25. Ha 3aBojickoM muTKe MatmuHbl cepuu [1 ykazaHo ee HOMUHAIBHOE HarpsbkeHue, pasHoe 220 B.
Kakas sTo mammna

1) JIBuraTenb MOCTOSSHHOTO TOKA

2) T'eHeparop MOCTOSIHHOT'O TOKa

3) Jlust oTBeTa Ha BONPOC HEAOCTATOYHO JaHHBIX

26. IIpy HeM3MEHHOM MAarHUTHOM IMTOTOKE BO30YXAECHUS TOK B 00MOTKE sikopsl yBennumiics. Kak

MU3MEHUJICS BPAIIAIOIINA MOMEHT JBHUIATElIsl IOCTOSHHOTO TOKA
1) He usmenuscs
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2) VYsenuuwics
3) VYmenbmuics

27. YeM OrpaHMUYMBACTCS MUHUMAJIBHO JOIYCTHMOE COMTPOTHUBIICHHE MIETKH MAIIHHBI TOCTOSHHOTO
TOKa

1) Huuewm,

2) TOTEepSMH HANPSUKCHUS B MIETOYHOM KOHTAKTE,

3) TOKOM B KOPOTKO3aMKHYTOM CEKIIUH

28. D]JIC reneparTopa MOCTOSTHHOTO TOKa C HE3aBUCUMBIM Bo30YyxaeHueM 240 B. ConpoTuBieHue
o6MoTkH sikopst 0,1 OM. OnpeenuTh HaNpsHKEHUE Ha 3aKUMaxX reHepaTopa npu Toke Harpysku 100
A

1) 220B

2) 230B

3) 240B

29. Tlo npuBeEHHOM BHENIHEH XapaKTEPUCTUKE T€HEPATOPa MOCTOSIHHOTO TOKa Uypi
CMEIIAHHOTO BO30YKIEHHS ONPEIEIUTh, KaK BKIKOYEHbI OOMOTKH BO30YKICHUSI :
1) CornacHo
2) Bcerpeuno

30. Kakue xapakTepuCTHKH ABUTATENS TIOCTOSTHHOTO TOKA N300paskeHbI Ha
rpaduxax

u

G

a) J)

N‘h‘r

1) a), 6) pabouas
2) a) MexaHu4veckas, 0) pabouas
3) a) pabouas, 0) MexaHUYECKasI

31. TIpu MOCTOSIHHOM HANPSKEHUH MTUTaHMsI MATHUTHBIN MTOTOK BO30YKICHHUS IBUTATEIS
MTOCTOSTHHOTO TOKa HE3aBUCUMOT0 BO30YKICHUs yMeHbImIcs. Kak n3aMeHuach yacrora
BpAIIEHUS IBUTATEISI

1) VBenuuunack

2) YMeHbIINIACh

3) He usmennmnach

32. Kak M3MEHUTCSI YacToTa BPAILICHUS ABUTATEIS TIPH
YBEIMYEHUH COMPOTUBICHUS R

1) VBemuuwmrcs




2)
3)

33.

1)
2)
3)
4)

34.

1)
2)
3)
4)

35.

1)
2)
3)
4)

1)
2)
3)

1)
2)

1)
2)
3)

Y MEHBIINTCSA
He n3menurcs

Kakue cetu ucnomnp3yroTcs Ajs nepefadu 3JIeKTPOIHEPTUU
Bo3nymnsie inHuM

KaGenbHble TuHUN

BuyTtpennue cetn 00beKTOB

Bce nepeuuncnennsle cetu

Kakoe cBoiicTBO He oTHOCUTCA K nocTonHcTBaM EDC

Hanexunocts nutanust norpedureneit

B03M0XHOCTh MEHSTH HalPaBJICHUE IOTOKOB SHEPTUU B TEUEHUE CYTOK
[TocTostTHCTBO HANIPSKEHUS M 4YaCTOTHI

B03M0XHOCTB 1OTy4€HUsI BBICOKUX M CBEPXBBICOKMX HAIPSKEHUN

VkakuTe HauOoIbIIee U HAaNMEHbIIIEE AOITYCTHUMBIC HAITPSIPKCHUA IIPUKOCHOBCHUA,
YCTAHOBJICHHLIC ITpaBHUJIaMH TCXHUKU 0€30I1aCHOCTH B 3aBUCUMOCTH OT BHEIIIHHX yCJIOBI/Iﬁ (B
CYXOM IMOMCIIICHHUU U B 0c000 OIAaCHBIX HOMGH_ICHI/ISIX)

36ul2B
65u6B
65ul12B
127u 6B
BAPUAHT 5
Kaxkue TpanchopmaTopsl UCTIONB3YIOT ISl TUTAHUS JIEKTPOIHEPTUEH KUJIBIX TTOMEIICHHI

CuioBnie
N3mepurenbHbie
CoenuanbHble

YeMmy paBHO OTHOLICHHME JAEHCTBYIOIIMX M MIHOBEHHBbIX 3HaueHHI0 O/IC mepBHuHOU M
BTOPUYHOU 0OMOTOK TpaHchopmaTopa

OTHOIIEHUIO YuCesl BATKOB 0OMOTOK

[TpuOamKeHHO OTHOIIEHUIO YKCENl BUTKOB OOMOTOK

Kakue xmeMMbl TOJDKHBI OBITH TOJICOSAMHEHBI K TMUTAIOMIEH CETH, €Ciu TpaHchopmaTop
MOHMKAIOIIUI

A, B, C

a,b,c

0,a,b,c

Koadpdumment tpanchopmamuu atorpanchopmatopa K = 10. Kakas yacTh BHUTKOB
ABIIsIETCA OOIIeH 11 TEPBUYHON U BTOPUYHOM 1iereit

0,1 W1

0,9 W1

Ha kakue pesxxumbl pabOTHI paccunuTaHbl TpaHC(hOpMaTOpPHI TOKA
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1)
2)
3)

1)
2)
3)

1)
2)

1)
2)
3)

1
2)

KOPOTKOE 3aMbIKaHHE
XO0JIOCTOH XOXI
DT0 3aBUCUT OT MOJKIIOYCHHOTO U3MEPUTEILHOTO MPUOOpa

CKOJIBKO 3JIEKTPOABUTATENCH BXOJAUT B DJICKTPOIPUBO/]T

OnuH

Heckonpko

KonuuecTBo 35ekTpoaBUraTeiell 3aBUCUT OT THIIA AJICKTPOTIPUBO 1A

KakoBo cootHomenne MEXOY IMOCTOAHHBIMU BPEMCHH HarpCBaHUA Ty u oxJakacHUS TOX_]'[
B IBUI'aTCJIC C CaMOBeHTI/IHSILII/Ieﬁ

Toxn =T

TOX_]'[ = (2 = 3) TH

TH = (2 = 3) TOX_]'[

BrIOparh MpaBMIBHOE COOTHOMIEHHE MEXIY MOMYCTUMBIM MOMEHTOM Mjon IBUTaTens u
MaKCHMaJIbHBIM MOMEHTOM Miakc

Mwmaxc = Mjon

Mwmakc < Mpon

Mmakce << Mpon

Kakas w3 MNPUBCACHHBIX KPHUBBIX COOTBCTCTBYCT IIYCKY JABUIrarciisi C IIYCKOBBIMU
COIIPOTUBJICHUAMUA

Mycx

Kpusas 1
Kpusas 2

10. Kak u3MeHUTHL HaIpaBJICHUC BpalliICHUA PE3YJIbTUPYIOIICTO MArHUTHOT'O I1OJIA

1)
2)

9TO HEBO3MOKHO
V3MeHUTh MOPSAAOK CiieZoBaHUs (a3 TOKOB

11. Yacrora f = 500 I'. OnpeaenuTh 4acTOTy BpAIICHUS: a) ABYXIIOJOCHOTO BPAIAIOIIErOCs
MarHMTHOT'O TOJIs1, 0) YETHIPEXIIOIIOCHOTO BPAIIAIOIIErocs MarHUTHOTO OIS



1) a) 60 000 06/muH; 6) 30 000 06/MuH
2) a) 30 000 o6/mumn; 6) 15 000 06/MuH
3) a) 30 000 o6/muHn; 6) 60 000 06/MuH

12. Kak U3MEHHUTDH HaNpaBIIEHUE BPALEHUSI MATHUTHOTO TTOJIs TPEX(Pa3zHOro TOKa
1) DTo0 HEBO3MOXKHO
2) HyXHO mOMeHSATh MeCTaMu Bce TPH (pasbl
3) HyKHO OMEHSATh MeCTaMH JBE JH0ObIC (pa3bl

13. C xako# 11e1b10 aCHHXPOHHBIN ABUTATEIb ¢ (Da3HBIM POTOPOM CHAOKAIOT KOHTAKTHBIMU
KOJIbLIAMH U IIETKAMHU

1) Jlnst NOAKIIIOYESHUS BUTATENs K CETH

2) g coeiMHEHUS pOTOPa C PETYIUPOBOYHBIME PEOCTaTaMuU

14. Yemy Ob11 ObI paBeH TOK B 00MOTKe potopa AJl, eciii ObI pOTOp BpaImajcs ¢ 4aCTOTOM
BpaIlEHHUs] MArHUTHOTO TIOJIS

1) MakcumaabHO BO3MOXXHOMY 3HAUCHHUIO

2) Hymo

15. Kak u3MeHHUTCs CKonbxeHue AJl, ecii yBEeIMYUTh MOMEHT MEXaHHYECKOH HArpy3Kd Ha BaTy
JIBUTATEJIs

1) VBenuuurcs

2) He uzmenurcs

3) VYmeHbmuTCS

16. Ilpu cxonbxenuu 2% B ogHOM haze 0OMoTku poTopa AJl maaymupyetcs IJC 1B. Uemy Oynet
paBHa sTa J/[C, ecu poTOp OCTAaHOBUTH

1) 0

2) 1B

3) 50B

17. Kax Oyner usmenstbcs casur ¢az mexay OJC u TokoM B 0oOMOTKE poTOpa MO Mepe
pacKkpy4uBaHUs poTOpa

1) VBemuuurcs

2) YMeHBIIUTCS

3) Ocranercsi HEH3MEHHBIM

18. HanpsikeHre Ha 3aKMMax aCHHXPOHHOTO JIBUTATEIsl YMEHBIIWIOCH B J1Ba pa3a. Kak u3aMeHuICs
€ro Bpalaroui MOMEHT

1) He usmeHucs

2) VYwmenbinuics B 2 pasa

3) VYwmenbmuiics B 4 paza

19. Hanpsixkenue cetu 127 B. B macnopre acCHHXpOHHOT'O JIBUTATENs YKa3aHo Hampspkenue 127/220

B. Kak 1omkHBI OBITH COETMHEHBI OOMOTKH CTAaTOpa JBUTATENS a) TIPH MyCcKe, 0) B pabodeM pexnuMe
paboThI

76



1) a) 3Be310ii, 0) TPEYrOIBLHUKOM
2) a), 6) TpeyroJbHUKOM

3) a), 6) 3Be3moit

4) a) TpeyroJabHUKOM, 0) 3Be310i

20. Kakum 00pa3oM OCYIIECTBISIOT IUIABHOE PEryJIMpOBaHUE B IIMPOKUX Mpelenax 4YacTOThI
BpalIEHUsI ACHHXPOHHOTO JIBUTATEIISI C KOPOTKO3AMKHYTBHIM POTOPOM

1) V3meHeHueM 4Kcia map MOJOCOB BPAIAIOIIEToCs OISl CTaTopa

2) H3meHeHHEM COMPOTHBIICHUS OOMOTKH pOTOpa

3) Usmenenuem yactotsl nuTaromeii 9J[C

21. Yemy pasen KIIJl acuaxpoHHOTr0 qBUTATENs, pabOTAIONIETO B PEXKUME XOJIOCTOTO X0Aa
1) 0
2) 90%
3) s pereHus 3aa4i HEAOCTATOUYHO JaHHBIX

22. B xakom ciydae TpeOyercs Oosiee 3HAUMTENbHAs IyCKOBash €MKOCTh il Tpex(azHOro
JABUTATEJIS, MOIKIIOYAEMOTr0 K 0HO(DA3HOM CeTH

1) Tlpu coeauHeHHH OOMOTOK 3BE3/10i

2) Tlpu coequHeHNN 0OMOTOK TPEYTrOJIbHUKOM

23. KakuM 006pa3oM CHHMAIUCh 3TU BHEIIHUE XapaKTEPUCTUKU *

CHHXPOHHOTO I'€Heparopa : ] a
1) a), 6) npu MOHMKEHUH HAMIPSHKEHUS 1 :
2) a), IpM TOBBLILEHUH HANPSHKEHUS O) NPH TIOHMKEHUM U, éﬁ b
HanpsHKeHUs |
3) a) npu TIOHIKCHUW HAMpPSHKCHUs, 0) MPU TMOBBIIICHUH i
HanpsHKeHUs 1 i
4) a), 0) mpu MOBBIIICHUU HATIPSHKCHHSI I

24. C xako# 11eJIbI0 Ha POTOPE CHHXPOHHOTO JIBUTATENsl HHOTIa Pa3MeaoT TIOTOJIHUTEIbHYIO
KOPOTKO3aMKHYTYIO OOMOTKY

1) Jlns yBenudeHUs BpAIArOIIEro MOMEHTA

2) Jlnis pacKkpy4MBaHUs POTOPA MIPHU 3aMyCKe

25. C KaKoii 11eNbI0 MPUMEHSIOT IPUHYIUTEIBHOE OXJIAXKICHUE MAIIIMHBI IIOCTOSTHHOTO TOKA
1) Bo u3bexanue neperpeBa MaIIuHbI
2) [y yMEHbIICHUsSI IOTEPb YHEPTUU B MAIINHE
3) st yMEHbBIIEHHUsI Pa3MEPOB M MaCChl MalIiHBI

26. Yacrora BpalleHUs ABUTATENs IMOCTOSAHHOrO TOKa ymeHblmmiachk. Kak wm3menumnace JJIC,
UHIYIUpyeMasi B OOMOTKE SIKOPS

1) He u3meHumnach

2) VYBenuuuiach

3) VYmeHbpmuIach

4) B peurarene DJIC He uHIyIMpyeTCs



27. YeMm orpaHMYMBACTCS MAaKCUMAJIBHO JOIMYCTUMOE CONMPOTHUBIICHUE IIETKH MAIIMHBI TIOCTOSHHOTO
TOKa

1) muuem

2) TOKOM B KOPOTKO3aMKHYTOW CEKLIUK OOMOTKH SIKOPSI

3) moTepsMH HANPSHKCHUS B [IETOYHOM KOHTAKTE

28. Ha rpaduke wun300pakeHbl XapaKTEPUCTUKH TeHepaTopa
IIOCTOSHHOTO TOKA C HE3aBUCHMBIM Bo30yxnenuem. Kakue sto [/
XapaKTePUCTUKU

1) a) BHewiHsisA, 0) peryJIMpoBOYHAsS

2) a) peryJupoBOYHAs, 0) BHEIITHSIS

3) st oTBeTa Ha BONPOC HEAOCTATOYHO JAHHBIX

a
0
29. Kak cnenyer BKIIOYUTH OOMOTKH BO3OYKICHUS 4?'
KOMITayH/THOTO TeHepaTopa MOCTOSIHHOTO TOKa, YTOOBI
YMEHBUINTD BIMSHUE TOKA HATPY3KU Ha HANPSHKEHHUE TeHepaTopa
1) Cornacuo
2) Bcerpeuno

30. Kakas 13 pabounx XapakTepUCTHK JBUIATeNs HOCTOSIHHOIO TOKA U300pakeHbl Ha Ipaduke

1) M(Py)
2) la(Py)
3) n(P2)

N‘Q\)‘

31. Ilpu npounx HEM3MEHHBIX YCIOBHUSIX HAMPSKEHHE, MTOIBEACHHOE K 0OMOTKE
JIBUTATEJIS TIOCTOSTHHOTO TOKA HE3aBUCHMOTO BO30Y X IEHHS, YMEHBIIMIOCH. Kak n3MeHmIach
Y4acTOTa BPAIIICHUS BUTATEISI

1) Veenuuunack

2) YMeHbIIUIACh

3) He usmenunmnach

32. Yto mpou30MIeT, €CIIU JBUTATENH TTOCTOSIHHOTO TOKA MOCJIEIOBATEIFHOTO BO30YKICHUS
MOAKJIIOYUTH K CETU MPHU OTKJIFOYEHHOW MEXaHUYECKOM Harpy3Ke Ha Baly

1) JIBuratenb HE 3aMyCTUTCS

2) OOMOTKa SIKOps TIeperpeeTcst

3) JlBurateinb MOUIET «B Pa3HOCH

33. Kakas ceTb TpeOyeT MEHbILIEro pacxo/ia MeTajljia Ha IPOBOJia MPU PaBHOM JJIMHE U OJAMHAKOBOI
Iepe1aBaeMOoi MOIIIHOCTH

1) Cerp Hanpspkenuem 220/127 B

2) Cerb Hanpspkenuem 380/220 B

3) Pacxopn Meramia Ha MPOBOAA B HA3BAHHBIX CETSIX MPAKTHYECKH OJJHHAKOB

34. Kakoe HanpspKeHHUE TOTYCTUMO B 0CO00 OIMMACHBIX YCIOBUSAX
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1) 12B
2) 36B

3) 380/220B

4) 660 B

35. Kakune yactu SJICKTPOTEXHUYCCKUX YCTAHOBOK 3a3€MIIAIOT

1) CoenuHEHHBIE C TOKOBEIYIIMMU JCTAISIMHU
2) W3omupoBaHHBIC OT TOKOBEIYIIUX JETaNCH

3. Tadumua popM TeCTOBBIX 3aJaHUI

Bcero T3 U3 nx xommuectBo T3 B hopme
3aKPbITHIX OTKPBITBIX Ha COOTBETCTBHE Ha MOPSI0K
mt. % mt. % wrt. % mrt. %
100% 100 % - - -
4. Ta6u1a OTBETOB K TECTOBBIM 3aJaHUSIM
Howmep TecroBoro  |Homep Howmep Homep Howmep TecroBoro  |Homep
3a1aHusI [PaBHIBHOTO TECTOBOTO 33/IaHUs | IPABHIBHOTO 3a/1aHus [IPaBHIIBHOTO
OTBeTa oTBeTa OTBeTa

1 BapuaHT
1 3 13 1 25 2
2 3 14 1 26 3
3 3 15 1 27 3
4 3 16 1 28 3
5 1 17 3 29 2
6 3 18 3 30 2
7 4 19 1 31 3
8 3 20 2 32 2
9 1 21 2 33 2
10 2 22 3 34 3
11 3 23 3 35 3
12 3 24 2

2 BapHaHT
1 1 13 1 25 2
2 3 14 2 26 2
3 1 15 1 27 4
4 1 16 2 28 1
5 2 17 2 29 2
6 3 18 2 30 2
7 3 19 3 31 1
8 2 20 3 32 3
9 3 21 1 33 3
10 1 22 3 34 4
11 3 23 1 35 4
12 1 24 2

3 BapHaHT
1 2 13 2 25 3
2 2 14 2 26 2
3 2 15 2 27 2




4 3 16 2 28 2
5 3 17 2 29 3
6 3 18 1 30 2
7 2 19 1 31 2
8 2 20 2 32 2
9 2 21 2 33 4
10 1 22 2 34 4
11 2 23 1 35 2
12 1 24 1
4 BapuaHT
1 4 13 1 25 1
2 1 14 1 26 2
3 3 15 3 27 3
4 3 16 2 28 2
5 1 17 2 29 2
6 4 18 4 30 2
7 3 19 2 31 1
8 3 20 1 32 2
9 2 21 2 33 4
10 1 22 2 34 4
11 1 23 4 35 3
12 1 24 3
5 BapuaHT

1 1 13 2 25 3
2 1 14 2 26 3
3 1 15 1 27 3
4 1 16 3 28 2
5 1 17 2 29 1
6 3 18 3 30 3
7 2 19 1 31 2
8 2 20 3 32 3
9 2 21 1 33 2
10 2 22 2 34 1
11 2 23 3 35 2
12 3 24 2

TECTOBOE 3AJIAHHUE Ne 4 o VI pa3neny, remam 8.1 (AyautopHast caMOCTOSTEIIbHAS
pabora).

1. Cnenuduxanus banka tecrobix 3aganmii o VIII pazneny, temam 8.1.

2. Conepxanue banka TecTOBBIX 3aJaHUI
NucTpykuusi: BpiOepuTe NPAaBUIBHBIN OTBeET.

BAPUAHT 1

1. MoxHo nu paccMaTpruBaTh ATOM COCTOAIIUM H3 AApa, BOKPYTI KOTOPOTO IO OMPEACIICHHBIM

opOHUTaM JBUKYTCS AJIEKTPOHbI

1) MosxHo
2) Henbss
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3)

1)
2)
3)

1)
2)
3)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

10.

1)

B OIHHUX ClIydasaX MOXKHO, B APYTIUX HCJIb3A

Kak BimusiroT 1e(heKThl KpUCTAUNIMYSCKON PEIIETKH Ha TIPOBOJIUMOCTH KPHUCTAILIA
He Bnusior

VBeaIn4unuBaoT

VYMeHbpIamT

Ha3zoBute cBOOOIHBIE HOCUTEINN 3apsijia: @) B KPUCTAJLIE KPEMHUS C IIPUMECHIO MBbIIIbsAKa (5-
BaJICHTHBIN), 0) B KpUCTaJlJIe TepMaHMsl C IPUMEChIO UHUS (3-BaJI€HTHBIN)

a), 0) SIIEKTPOHBI

a) IBIPKH, 0) AIIEKTPOHBI

a) SJIEKTPOHBI, 0) IBIPKU

Kakue wHocuTenu 3apsga NPOHUKAIOT CKBO3b IMOTEHIMAIbHBIA Oapbep BCIEICTBHC
TYHEIBHOTO 3 dekTa

OCHOBHEBIE

HeocnoBHEIe

Kaxk n3mensiercss mpoOMBHOE HaNpsHDKEHUE TUO0A ¢ yBenndeHueM temneparypsi oT 0 o 70°C
YBenuuusaercs

YMenbiaercs

DT0 3aBUCHUT OT MaTepualia Auoja

Kakue nnoap! HCTIONB3YIOT JJIsl TEHEPALIUU DIIEKTPUIECKUX KOoneOaHuit

['enepatopsl AMEKTPUUECKUX KOIEOaHU MOTYT OBITh ITOCTPOCHBI TOJIBKO HAa TPUOIAX
NmnynbcHbie 11O

TyHHETBHBIE TUOIBI

VYKaxuTe NoJaspHOCTh HANPSHKEHUS Ha KOJUIEKTOPE TPAH3UCTOPA M-p-II -TUIA
ILmroc

Munyc

JIrob6as

Kak wu3meHsieTcss TOK CTOKa MpH YBEJIWYEHUU HAINpPSIKEHUS Ha
3aTBOpE
He mensercs

H  Kawan p=Tund>1
VBeIMInBaeTcs 1 4&%%_

bx
" n-Tun

16&:
g

I

Ugpix

YMeHbI1aeTcs n-run ]
U. Ry
:Jf_h;
KaxkoBa nmpupojia CBETOBOTO U3IIy4YEHHS i
BonHosas
KBauroBas

JIBoiicTBEHHAs1 — KBAHTOBO-BOJHOBAS

Kakuwm sBneHnem 00ycioBiieH TOK JUHOIOB (DOTOYMHOKHUTEIS
SIBnenuem hoTosMHCCUU



2) SlBieHueM BTOPUYHOM IMUCCHU
3) U Tem u npyruM siBICHUEM

11. Kakumu cBOOOTHBIMU HOCHUTEIISIMH 3apsiI0B 00YCIIOBJICH TOK B OOBIYHOM PE3UCTOPE
1) DnexTpoHamu

2) Jpipkamu

3) U snektpoHamu, U IbIpKaMu

12. Tlpy Kakux 3HAYCHHUSIX CBETOBOrO TOTOKa (OTOpe3ncTop 00NagaeT MaKCHMAaTbHON
YYBCTBUTEIHHOCTHIO

1) Tlpu manbix

2) Ilpu GoabIIuX

3) UyBCTBHUTEIHLHOCTH HE 3aBUCUT OT CBETOBOT'O ITOTOKA

13. KakoBo cooTHOmIeHHEe MEXAy Tokamu I3 wm I B o
MPUBEACHHBIX CXeMax \\
2) Ii<ly I,T R sz
3) hx 1 i o
'-__"—C)Etz #—_ofa

14. KakuM A0KHO OBITH COOTHOILIEHUE MEXKIY NPSMBIM U
oOpaTHBIM compoTuBieHHeM auoaa Rpp M Rogp B cXeMe OJHOMONIYNEPUOJHOIO
BBIIPSAMUTENS
1) Rmp> Rose
2) Rmp< Ropp
3) Rmp~ Rogp
4) Rmp<< Rogp

15. Vkaxute, kakoBa QopMa TOKa, MPOXOMSIIET0 Yepe3 KaKIbId TUOJ MOCTOBOM CXEMBI
01HO(DA3HOTO BBIIPSAMHUTENLS

o ) pnan  EEER

6) 7 L‘B)Ol\/\ff

1) PucyHOK a)
2) PucyHok 0)
3) PucyHok B)

16. BeiGepuTe mapamMeTpsl, COOTBETCTBYIOIIME HACATHLHOMY IHOMY ISl TpeX(a3HOH CXEeMBI
BBINPSAMIICHUS
1) Rpp =1+ 10 Om, Rogp = 100 + 200 kOm
2) R]‘[p = 0, R()Bp =100 + 200 kOm
3) Rmp =0, Ropp =
4) RHP =1+10 OM, ROBP =0

82



17.B kakux mpenenax HEOOXOAMMO M3MEHHTh BpeMs MOJadu
YIPaBJIAIOLIEr0 HWMIYJIbCa, YTOOBI TOK B HAarpy3ke H3MEHsUICA OT
MaKCHMaJIbHOT'O 3HAUEHUS /10 HYJISI

1) 0<ty<T i
2) T/4 <ty<T/2

3) 0<ty<T/4

4) 0<ty<T/2

18. Kakoii Tum Harpy3ku o0ecrieunBaeT 0oJjiee paBHOMEPHOE YCHJICHHE B IIMPOKOM JTUATIa30HE
4acToT
1. Pe3uctuBHBbIN
2. VIHIyKTUBHBIH
3. CwmemaHHBIN

19. Kakumu 3JCKTPHUYECKUMU ITapaMeTpaMu ONPEIEISIeTCS 3HAYCHUE
Rs B cxeme npenBapuTeabHOro Kackaga Y HU
1) Hanpsoxenusmu Eg 1 Ugyg
2) Tonbko HanpsprerneM Ugy
3) Toabko TokoM Igo
4) Bemuunnamu Ey, Ug,o 1 Igo

20. BeiOepure mpaBHIbHOE COOTHOIIEHHE MexkAy Ri um R; B cxeme
JIBYXTAaKTHOTO TPAH3UCTOPHOI'O YCUJIUTEISA MOIIHOCTH, IIpU
KOTOpOM OyJeT obecreueH pexxum B

1) Ri>R;
2) R1< Rz
3) Rl = Rz
4) Rp>>R;

21. KakoBo cooTrHomieHue mexnay HampspkeHusmu Uppx U Ugc
korna Koc = K (1 + K), ecniu K — kospdunuent ycunenus
YCUIIUTENsI, HE OXBaueHHOro oOpaTtHoOil cBs3plo, Koc — U
KOO PUITMEHT YCHJICHHUS YCHIHTENS, OXBAaUY€HHOTO OOpaTHOM
CBSA3BIO

1) Uspix < Uoc

2) Ugpix> Uoc ax

3) Ugpix = Uoc

22. BBI6CpI/ITC IMPpaBUJIBHOC COOTHOIICHHUEC MCKIAY CMKOCTHBIM CONIPOTUBJICHUCM
PasaCIUTEIIBHOTO KOHACHCATOPA XC N BXOJHBIM COIMPOTHUBIICHUEM ITOCICAYIOIIETO KacKaaa
B CXEMC NIBYXKACKAAHOTO YCHUIIUTCIIA C €MKOCTHOH CBS3bIO

1) XC >RBX
2) XC zRBX
3) XC <RBX
4) Xc <<RBX




23. Kak m3meHuTCs HampsibkeHne Ha KoJuiekTope Ug gac B CXeMe Kackaga B UMITYJIbCHOM

pexxrMe padoThl TPAH3UCTOPA MPH YBEIMUEHUU TOKA 6a3bl 110 Ipe

ol 2is0n, it oty

a
G o g ]

0
s naef

Yo ) 7

(o) Qb i
i Uy, 0 Uypac Ly 0y

1) Ugnuac yBenuuurcs
2) Ugxnpac YMCHBIIIHUTCS
3) Ukpnac HE U3MEHHUTCS

24. YeM oTIIMYACTCS aBTOr€HEPATOP OT YCUIIUTEIS
1) XapaktepoM Harpy3ku
2) BumoMm yCHIIMTEIBHOTO SJIEMEHTA
3) Hanuunem nonoxuTeabHON 0OpaTHOM CBSI3U

25. KonekTop TpaH3UCTOpa COEOUHIIIA 4Yepe3 e€MKOCTh ¢ 0a3oil.
Byner mu mpm 3TOM JAEWCTBOBATH MOJIOKHUTEIbHAs oOparHas ~/
CBSI3b B CXEME

1) Ja
2) Her
3) DT0 3aBHCHUT OT 3HAYCHHSI EMKOCTH

26. B kakoil W3 mpHBEICHHBIX cxeM wu3MeHeHHe T3 = RC BBI3OBET W3MEHEHHWE IMepuoja
CJIEIOBAHUS BBIXOIHBIX UMITYJIbCOB

Udm

el

o MQ_I}:L“

1) B cxeme Ha pUCYHKE a)
2) B cxeme Ha pucyHKe 0)
3) B obeux cxemax

27. Kakumu napameTpamu CXEMBI CUMMETPUYHOTO
MYJIBTHBHOpATOpa OIPENENSIeTCS JTUTEITFHOCTh UMITYJIBCOB Ha
KOJIJIGKTOPAx TPaH3UCTOpa

1) IlocrostHHOM Bpemenu 3apsaku T3 = Rg C
2) TlocrosiHHOI BpeMeHHu nepe3apsaku T = R C




3)

28. Uepes Kakoil 37eKTpoj TPyOKH 3aMBIKaeTCs OCHOBHASI YacCTh L

1)
2)
3)

29.

1)
2)
3)
4)

30.

1)
2)
3)

31.

1)
2)
3)

32.

1)
2)
3)

33.

1)
2)
3)

34.

1)
2)
3)

35.

1)
2)

T3 U 111

y
S i

AHOJIHOTO TOKA . :%‘iﬁ AT A

Yepes nepsblil aHO 2 b E

UYepes BTOpou aHOA

UYepes akBajgar

/

Kakue HampaBieHus XapakTepHbI [JIs COBEPILEHCTBOBaHHS
AJIEMEHTHOU 0a3bl JIEKTPOHUKH

[ToBbIlIEHNE HAZIEKHOCTH

CHmxeHue noTpedasieMoil MOIIHOCTH

Munnatropusarus

Bce nepeuncnennbie

Kakne MuUKpocxembl Ha3bIBAIOTCS] THOPUIHBIMA

B KOTOpBIX UCIIONB3YIOTCA TOHKUE U TOJICTHIE IUICHKU

B KOTOpBIX HCIIONB3YIOTCS TACCUBHBIC M AKTUBHBIE 3JIEMEHTBI
B KOTOpBIX UCHIONB3YIOTCS IIJICHOYHBIE U HABECHBIEC DJIEMEHTHI

Kakne KOMIOHEHTB! BKIIIOYAIOTCS B MACThl, UCIOJIb3yEeMble Ul HaHECEHUs MPOBOAALIMX U
PE3UCTUBHBIX TOJICTHIX IJIEHOK

CMech NOpOIIKOB JPArolleHHBIX METAJIJIOB CO CTEKJIOM

[Topomiok Tutanara 6apus

ITopo1iok nu3 cerHeTokepaMuKu

Kakum 00pa3oM 3aluiaroT MOAM0KKY OT 3arpsi3HEHHsI IPH BAKYYMHOM HaIlbUIEHUN TOHKOH
IIJICHKH

I'my6okuM BakyyMoMm

DKpaHOM

ITogorpesom

Kakoii goTopesuct Ha0 MPUMEHHUTD, YTOOBI COXPAHUTH YYaCTKH (POTOPE3UCTUBHOMN TIICHKH
MO/ 3aTEHEHHBIMHU yJacTKaMu (GoTomiadioHa

ITo3uTuBHEIN

HeratuBabIin

MOXHO TOT U APYrou

Uem 00bsCHsETCS IPUMEHEHNE B Ka4eCTBE OCHOBBI MUKPOCXEM KPEMHHSI, & HE TePMaHUs
CBolicTBamMU IIJIEHKU U3 THOKCU]Ia KPEMHUS

PaboTocnocoOHOCTHIO KPEMHHSI PU BHICOKUX TeMIIepaTypax

Tem u npyrum

Kakmne MHKPOCXEMBbI HA3BIBAIOT COBMCIIICHHBIMU
HOCTpOGHHHG Ha TOHKHX W TOJICTBIX IINICHKAX
HOCTpOCHHI)Ie Ha IJICHOYHBIX U IJIAaHAPHO-3IMMUTAKCHAJIIBHBIX 3JICMCHTAaX



36.

1)
2)

37.

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)

1)
2)

1)
2)

1)
2)
3)

1)
2)
3)
4)

1)

MO>KHO 11 HapacCTUTh SMUTAKCUAIBHBIN CIOU C 3aJJaHHBIM TUIIOM ITPOBOJAUMOCTH
Moxuo
Henb3s

Kakue 351eMeHThl NOJyNpPOBOJHUKOBOM MHUKPOCXEMBI HEIB3sl IOJYYUTh C IOMOILBIO p-7i-
repexoa

KoHnzneHncarops! ¥ pe3ucTopsl

JInonbl ¥ TPaH3UCTOPBI

TpancdopmaTopsl U MUHIYKTUBHBIE KaTyLIKU

Bce nepeuncnennbie

BAPUAHT 2

KaxoBbl: a) pazMepsl 2JIEKTpOHA, 0) MaccChl AIEKTPOHA

a), 0) CpaBHUMBI C pa3MepaMU U MacCoH sapa

a), 0) MPeHEOPEIKUMO MAITBI

a) CPaBHMMBI C pa3MepaMu U Maccoi spa, 0) mpeHeOpekuMo Maja

OT yero 3aBUCUT 3HaUEHHE IPUMECHOMN JIEKTPONPOBOAHOCTH KpHCTaIIa
Ot marepuasia npumMecu

OT KonMYecTBa NPUMECH

OT TOTO M OT APYTOTO

K KpI/ICTaJ'IJ'Iy p-TI/IHa IIOAKJIFOUCH IIJIFOC MCTOYHUKA HaprDKeHI/ISI, K KpI/ICTaJ'IJ'Iy n-Tura —
Munyc. Kakue HocuTenu 3apsiaa o0ecrnednBaroT MpoX0oxkKASHHE TOKa Yepe3 p-n-mepexo
OcHOBHBIE

HeocHoBnbIe

UeM 00BACHSIOTCS €MKOCTHBIE CBOMCTBA p-n-ucpexoqa
Bo3uuknosennem ABYX Pa3HOMMCHHBIX 00BEMHBIX 3apsAa0B
He,[[OCTaTO‘IHO IUIOTHBIM COCAUHCHUCM KPUCTAJIJIOB PA3HOTO THUIIA

C kaxoii 11eNbI0 MOLIHBIE TUOABI U3TOTOBIISIFOT B MACCUBHBIX METAININYECKUX KOPITycax
JI71st HOBBIIEHUS TPOYHOCTH

Jlyist stydiero oTBoza TeIUIOThI

J114 OBBILIEHUS] TPOOUBHOTO HANPSKEHUS

B xakoM HarpaBiI€HUHN BKIIFOYAETCS] SMUTTEPHBIX U KOJJIEKTOPHBINA P-TI-IIEPEX OB
3TO 3aBUCHUT OT TUIMA TPaH3UCTOpa (P-TI-p WIK M-P-TI- TUTIA)

OMUTTEPHBIN — B IPSIMOM, KOJIJIEKTOPHBIN — B 00paTHOM

O06a — B IpsIMOM HarnpaBJIeHUU

OMUTTEPHBIN — B 00paTHOM, KOJUIEKTOPHBINA — B IPSIMOM

VY Kakux TpaH3UCTOPOB OOJIBIIAS YCTOWYUBOCTD K pagraIiuu
VY noneBbIx
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2)
3)

1)
2)
3)

1)
2)
3)

10.

1)
2)
3)

11.

1)
2)
3)

12.

1)
2)
3)

13.

1)
2)
3)

14.

1)
2)
3)

15.

Y OunonspHBIX
OnuHakoBas

VY Kakoro TpaH3MCTOPa BXOAHOE CONMPOTUBIICHUE MAKCUMAJIBHO
Y OunonsipHoro

V 1oJIeBOro ¢ 3aTBOPOM B BHJIE P-II-lIepexoia

Y MlI-Tpan3ucropa

3aBUCHUT JIM SHEPTHUsI OT UHTEHCUBHOCTH CBETOBOTO MOTOKAa D
DTO 3aBUCHUT OT CHEKTPATILHOTO COCTaBa U3Ty4YCHUS

[a

Her

Kak nosnusier Ha paboTy (POTOYMHOKUTENS KOPOTKOE 3aMbIKaHHE
Ha y4acTke R;

VYXyamaercs: 4yBCTBUTENBHOCT DOV

OOV BBIHIET U3 CTPOSI

[Tonesusrit Tok I, ynager 10 Hyns

Kakumu cBOOOJHBIMU HOCUTEINISIMU 3apsiIOB 00YCIIOBIIEH TOK B (JOTOPE3UCTOPE
DnexTpoHaMu

Jprpkamu

W snextponamu, U JIpIpKamMu

Kakoe pasnuume cymectByeT Mexay (OTOIUOAOM U OOBIYHBIM TOJYMPOBOTHHUKOBBIM
TUOJIOM

[IpuHnunuaneHOE

KoHcTpykTuBHOE

OYHKIINOHAIBHOE

Haiinnre npaBWIIBHOE COOTHOLIEHHE MEXAY TOKamu [ u @
I, B JaHHBIX cxemax \l\
13> 1 (0 (D)
> 1 gV N
i< 1 al B

i Rﬁ Rﬁ

|1% |2

e s
@

Kakum nOmKHO OBITH COOTHOIICHHE MEXAY MPSIMBIM &

CONPOTUBJIEHHEM Juoda Rpp U conmporuBieHuemM Harpy3ku Ry B CXeMe

OZHOIOIYIIEPUOTHOTO BBITPSAMHUTEIIS

Ru= Rmp

Ru> Rip

Ru< Rmp

KakoBo coOoOTHOIIEHHE MEXIQy IMOKA3aHUSAMH AaMIIEPMETPOB,
pearupyonux Ha AeCcTByIoIIee 3HaYeHUE TOKA, OJIUH U3 KOTOPBIX




1)
2)
3)

16.

1)
2)
3)

17.

1)
2)
3)

18.

1)
2)
3)

19.

BKJIIOYEH B IIeTIb BTOPUYHON 00MOTKH TpaHchopMmaropa, a Apyroi — B enb Ry
|2>|H

|2<|H

l2=1In

Kak orpakaercs Ha paboTe BRIIPSAMUTEINS TOT (DAKT, YTO AMOIBI HE HICATHHBI
YBenuunBaercs oOpaTHOE HAMpsKEHUE Ha JUOJE

YMeHblIaeTcs cpeiHee 3HaYeHUE BBIIPSIMIICHHOTO TOKA U HATIPS>KEHUS
Hckaxaetcst popma TOKa B Harpy3ke

OHpGI[CJ'II/ITC MaKCHUMaAJIbHO BO3MOJXHOE€ 3HA4YCHHC TOKa Io B TUPUCTOPHOM
OAHOIIOIYIICPHUOAHOM BBIIIPAMUTCIIC

lo = 0,636 I,
lp=0,318 1,
lo =0,827 1,

Onpenenure KOIPPUIMEHT YyCUICHHE TPEXKACKAaIHOTO YCHIUTENS B JAeuudenax, eciu
Ka)KJIbIM KacKaJ 00ecrieunBaeT ACCITUKPATHOE YCUTICHUE

60

30

1000

Kak nosnuser yBennueHue conpotusieHus Ry B cxeme npeasapurensHoro kackaga Y HY Ha
M0JIOXKEHUE JTMHUU Harpy3ku CD

O _.E Iy, MA ]E,MA’/J
1 /K:(’/f‘

801

1 1 L L 1
0 0 =Y,8 0 00 | Upyy | 900 ~TpyB

[/h m

20.

1)
2)
3)

@)% ') o
VYromn HakioHa o MM CD yBenuuurtcest

VYron HakioHa o iuHUM CD ymMeHpImmTCs

Jluausa CD cnBuHeTcs BpaBo 6€3 W3MEHEHHs HaKJIoHa

JIuaust CD cniBuHeTCs BiIeBO 0€3 M3MEHEHHUsI HaKJIOHa

Kak m3menntcst KITJI cxembl, eciu IByXTaKTHBIN yCHUIIUTENb
OyzeT nepeBesieH u3 pexxuma Be pexum A

KII/ ne usmenurcs

KII ymenpmurcs

KIIJ yBenuuurcs




21.

1)
2)
3)

Kak m3aMeHuTCs HanpsoKeHUE OOpaTHOM CBSI3M B CXEME YCHIIMTENS C
OTPULIATENILHOM  OOpaTHOW  CBsA3BIO,  €CIM  pe3uctop Ry
3allyHTUPOBATh EMKOCTHIO

Uoc He U3MEHHUTCS

Uoc yBenuuurcs

Uoc YMEHBIIHUTCS

22. B kakoii u3 cxem Oyner obecriedeHO Oosee paBHOMEPHOE YCUJICHHE B
paboyem quamna3zoHe 4acToT

a) 0)
1) B cxeme a)
2) B cxeme 0)
3) B obenx cxemax paBHOMEPHOCTb YCHJICHHS OJJHHAKOBA
23. KakoBO COOTHOLIEHHE MEXIy JEHUCTBYIOIIMMHM 3HAYEHUSIMU

MEPEMEHHBIX COCTABJISIONIMX TOKA KOJUIEKTOPA Ix M TOKAa B KOHTYPE IxoHT
B PE30HAHCHOM pPEXKHME B CXEME PE30HAHCHOTO TPaH3UCTOPHOTO
YCUJIUTENA

1) x> lkonr

2) Ik = lkont

3) Ik< lkonr

24. Tlpu cOopke cxembl aBTOreHepaTopa ObUIO HapyLIEHO YCIOBHUE
ananca (a3. KaknuMm 06pa3oM MOXHO 00ECIEYHTH BBINOJIHECHUE 3TOTO £
yCIIOBHUS

1) TMomensTh MecTamu poBoja, uayiue Kk Cg

2)
3)

25.

1)
2)
3)

3ameHuTh Katymky LocHa apyryio
[TomensTh MecTaMu poBOJIA, UAYIIHME K Loc

OO0s13aTeNIbHO M BBIIEP)KUBATh  TaKoe
napamMeTpamMH L€Md, IpH KOTOPOM KaXKaoe
OJIMHAKOBBIN CIBUT 10 (aze

Ha

Her

COOTHOIIIEHUE  MEXIy
3BEHO oO0ecHeuur

OTO0 3aBHCHUT OT YaCTOThI TCHCPUPYCMBIX KOJIeOaHMH




26.

1)
2)
3)
4)

217.

1)
2)
3)

28.

1)
2)
3)
4)

29.

1)
2)
3)
4)

30.

1)
2)
3)

31.

1)
2)
3)

32.

1)
2)
3)

33.

1)
2)
3)

IIpu kaxom cootHomeHun Mexay T3 = RC u BpemeHem 3apsuku T3 B cxeme Oyner
oOecrniedeHa Xopouiasi THHEHHOCTh BHIXOJHOTO HAMPSKEHUS

73< T3

73~ T3

3>> T3

3> T3

KakoBo cootHomenne Mexny HanpspbkeHussmMu Ha Cq u C, B nepuon
BpeMeHH, koraa Tq1 oTkpeIT, a To 3amept

uci<ucz

Uci>ucs

Uc1= Ucz

B kakoii Touke Ha TPOJOIHHONW OCH TPYOKH JJICKTPOHBI HMEIOT
MaKCUMaJbHYI0 CKOPOCTh

3a nepBbIM aHOJIOM

3a BTOpPBIM aHO/IOM

3a mIacTuHaMu

VY skpana

Kakue ocobennoctu xapakrepus! ajis UMC u BUC
MuHHATIOPHOCTH

CoxkpallieHre BHYyTPEHHUX COEIMHUTENbHBIX JTMHUM
KoMIuiekcHoe n3rotosieHue

Bce nepeuncnennbie

Kakue anements! B rubpunubix UMC nenecoo0pas3Ho fenaTh HaBeCHbIMU
TpaH3uCTOpPHI M NHAYKTUBHBIE KaTyILIKH

PesucTops!l 1 KOHAEHCATOPBI

Pesucrops! u TpaHchopMaTOpbl

Kakum oOpazom obOecneymBaeTcsi BBICOKAas TOYHOCTh  IapaMeTPOB  DJIEMEHTOB
TOJICTOTUICHOYHBIX CXEM

[ToxGopom cocTaBa macThl

HN3menenuem pa3mepoB

Tepmuueckoii 00padotkoit mpu 1000K

B kakux cimydasx 1enecoo0pa3Ho IPUMEHATh METO/1 KaTOIHOTO PACIIBIIICHUS
[Ipu co3zpanum NpOBOIAIIMX INIEHOK
IIpu co3gaHnu pe3UCTUBHBIX ILUIEHOK
[Ipu co3ganuy TyromiaBKux IJIEHOK

Korna cmeiBaroT hoTope3uct
[Tocne oGnydyenus

[Tocne nposiBieHus

[Tocne HanbUIEHUS] TOHKOM TJIEHKU
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34.

1)
2)

3)
4)

35.

1)
2)
3)

36.

1)
2)
3)

37.

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)

1)
2)

1)
2)

Kakue ¢yHKIMM BBIONHSAET IUIGHKA JUOKCHAAa KpPEMHHUS B  MOJYIPOBOJIHUKOBBIX
MHUKpPOCXEMax

3amuTa MUKPOOOIaCTH OT 3arpsi3HEHUN

CnyXuT ajis CO3/JaHMsl MacOK TMpU BBEACHUU JICTUPYIOIIUX TMpPUMECEd B CTPOro
orpezesieHHbIe MUKPOOOIaCTH

N3onupyer 31€MEHTbI MUKPOCXEMBI

Bce nepeunciennbie

K kaxoit crenenun unrerpanuu otHocsatcss MUMC, conepskaiue 500 JIOTHYeCKuX 3JIEMEHTOB
K manoit

K cpenneit

K BBICOKOH

Tommmua  KpeMHHMEBOM  MOHOKpUCTaUITMYEeCKoW  miactunbl (0,2 MM,  TOJIIMHA
SMUTAKCUAIBHOTO cJ10s1 15 MKM. YKaXUTe TOJIIMHY MHOTOCJIOMHOU CTPYKTYpPbI

215 MM

230 MKM

430 MKM

Kakum 00pazom GopMHPYIOTCS TPAH3UCTOPHI B «KapMaHax»
Juddysueit mpumeceii uepe3 TOBTOPHO c(hOPMHUPOBAHHBIE MACKU
OHOBPEMEHHO C «KapMaHaMM» C TIOMOIIBIO YCIOKHEHHBIX MaCOK
Tem u npyrum cnoco6om

BAPHUAHT 3

JlaiiTe onpeneneHne dJIeKTPOMarHuTHOTO MOJIS

Bun marepun

Bonnsl

Kopnyckyiibr

JlnanekTuyeckoe eIMHCTBO JAHHBIX BBILIE ONPEACICHUN

I'me obOpa3yroTcs cBOOOAHBIE HOCHUTENM 3apsja NPU BBEIEHUH CYpbMBbl (5-BajeHTHas) B
KauyecTBe MPUMECH B TepMaHUil

DNEKTPOHBI — B 30HE MPOBOJUMOCTH, BIPKH — B BaJICHTHOM 30HE

DNEKTPOHBI — B 30HE MMPOBOAUMOCTH, IBIPKH — B IPUMECHOM 30HE

DNEKTPOHBI — B IPUMECHOU 30HE, IBIPKH — B 30HE IPOBOJUMOCTHU

Uem 00bsCHSETCS HENMMHEHHOCTH BOJIBT-aMIIEPHON XapaKTEPUCTUKH p-n-TIEpexo/ia
JlebexkTamMu KpUCTAIUTUYECKON CTPYKTYPBI
BenTunbHBEIMU CBOMICTBAMU

VYKaKuTe OCHOBHOE JJOCTOMHCTBO TOYEYHOT'O AUOAA
Mauiibie pazmepsl
IIpocroTa KOHCTpYKIUU



3)

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)

1)
2)
3)

10.

1)
2)
3)

11.

1)
2)
3)

12.

1)
2)

Mauitast eMKOCTbh p-n-niepexoaa

Kakue nuoapl mpuMEHSIOT 151 BBIIPSIMIICHHS TIEPEMEHHOTO TOKa
IInockocTHEIE

ToueuHslie

Te u nqpyrue

Kakne  KOHCTPpYKTHUBHBIE  OCOOCHHOCTH  NPUHIUIHAAIBHO
OTIUYAIOT 0a3y OT AMUTTEPA U KOJUIEKTOPA

Tommuaa

Tun npumecu

Konnenrpauus npumecu

CC YKa3aHHBIC BBIIIC

VY KakHX TpaH3UCTOPOB MEHbBIIIEE BIUSHUE TEMIIEPATYPhl Ha MapaMeTphl
VY noneBbix

VY GunonsipHbIx

OnunakoBas

Kakum criocoGoM Helb3st IEPEeBECTH TUPUCTOP U3 OTKPHITOTO COCTOSIHHS B 3aKPBITOE
YMeHbIICHUEM /10 HYJISl HANPsKEHUsI HA OCHOBHBIX 3JIEKTPOaxX

N3meHeHrneM NOSpHOCTH HANpPSKEHHUSI HA OCHOBHBIX 3JIEKTPOAaX

W3MeHeHneM NoIIpHOCTY HANPSKEHUS Ha YIPABIAIOLIEM 3JIEKTPOJIE

Kak MeHsieTcs HauanbHasi CKOPOCTh SMUTHUPYEMOTO SJIEKTPOHA MPHU YBEIHMUEHUU PAOOTHI
BBIXOJIa

YBennuuBaeTcs

VYMeHbmaeTcs

OcTtaercs HeM3MEHHOMN

v
KakoBo cooTHomeHnue Mexnay Tokamu I, u I B cxeme =

X
(hOTOYMHOXKHUTEISI

la =Lk
1>
<l

Obnanaer M ITOJIYIIPOBOTHUKOBBIN dotopesucTop
OJIHOCTOPOHHEHN MPOBOJAUMOCTBIO

a

Her

DT0 3aBUCHUT OT MaTepHualia, i3 KOTOPOro OH U3TOTOBIIEH

MO3KHO JTH UCITOJIB30BaTh HEOCBEIICHHBIHN (bOTOI[I/IOI[ B Ka4C€CTBC BBIIIPAMHUTECIIA

Ha
Her
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13.

1)
2)
3)

14.

1)
2)
3)

15.

1)
2)

16.

1)
2)
3)

17.

1)
2)
3)

18.

1)
2)
3)

19.

KakoBo BiMsHHE SJIEKTPOHOB, HaKaIUIMBAIOMIUXCS B 0a3e (OTOTpaH3UCTOpa, Ha
YYBCTBUTEIBHOCTH pUOOpa

YMEHBIIAIOT YyBCTBUTEILHOCTh

YBeNMUMBAIOT YyBCTBUTEIHLHOCTD

He BusitoT Ha 9yBCTBUTEIBHOCTD

Kakoe HanpsikeHne 3aukcupyeT BOJIBTMETP, HOAKIIOUEHHBIN o0p
K Ry u nporpagyMpoBaHHBIM B CPEIHUX 3HAYEHUAX 7p Bt
HanpspbkeHus, eciu Uy, =282 B 4
Uy =141 B

Uo =127B

Up=90B

KakoBbl Mmoka3aHusi aMIEpMETPOB, PEarupyroIMX Ha CpeIHEe
3HAYEHHE TOKA, OJIMH U3 KOTOPBIX BKIIOYEH B LIENb BTOPUYHOU
00OMOTKHM TpaHcopmaropa, a Ipyroi — B 1enb Ry

|02 = IOH = 0,91 |2

|02 = 0, IOH = 0,9 |2

Bo3MOXHO 1M HENOCpeACTBEHHOE  MoAkiIoueHue  (0e3
TpaHchopmaTopa) Tpex(Ha3zHOro BHIIPAMUTENS K 3aKUMaM Tpex(azHoil ceTu
Bo3moxHO

HeBo3moxHO

DTO0 3aBUCUT OT KOHKPETHBIX YCIOBHS

YBeauuurcsa
VY MeEHBIINTCSA
Craner oTpHLIaTeIbHBIM 4

%
Kak nzmenutcsa Usp ipy ymeHblieHUN Ry o @
o

@ A l

In

Kaxkoii mapameTp MOJE€3HOr0 CHrHaja MCKaXkaeTcs 3a CYET HEJIUHEHHOCTH YCHIIMTENBHBIX
3JIEMEHTOB (3JIEKTPOHHBIX JIAaMIT U TPAH3UCTOPOB)

Yacrora curnana

®opma cursana

U yvactoTta, u popma

K xakum nocnienctBusm npuBeneT yBeanueHue Ry B cxeMe npenaputenbHoro kackaga Y HU
B cllydae, IPUBEJECHHOM Ha PUCYHKE



I ,mrA

Ib/n
t

%
)
-”/(3"9 4 : 100 U‘ﬁio Ja0 _Uﬁ.?’MH

Uhm

&)t g)ist
1) K yMEHBIICHHIO aMILTUTY bl BBIXOJHOTO HAIIPSKSHUS
2) K yBenu4eHHIO aMILUTUTY bl BBIXOJHOTO HAIIPSDKCHUS
3) K uckaxeHuto popMbl yCHIIMBAEMOTO CUI'HAJIA

20. Kakas u3 cxem OyzeT xapakTepru30BaThCs MEHBIIIMMH YaCTOTHBIMHU UCKAXKEHUSIMU

50 'f,r . 0-£,
| al] Ry
i /)
O—
Uy &, £
0 O O+
a) 0) o

1) Cxema a)
2) Cxema 0)

3) OO6e cxeMbl paBHOIICHHBI

21. U3 xakux pe3UCTOPOB COCTABIEHBI JIETUTENU IMOCTOSHHOTO U
MEPEeMEHHOTO HANpsOHKEHUH B CXeMe YCWIHTEIS C OTPHUIATSIIBHON
00paTHOM CBS3BIO

1) Hemurens U=: Ry Ry; memutens UL: Ry Ry

2) Hemurens U=: R; Ry Rk; nemutens U.: Ry Ry

3) Hemurens U=: R; Ry; nemurens UL Ry Ry Rk

4) Hemutens U=: Ry Ry Rg; nemurens U.: R; Ry Ri

22. KakuM JOJDKHO OBITH COOTHOIIEHHE MEXITY Rsi, Ry, Ras, 94T00BI
o0OecreunBaliCsi  OJWHAKOBBIA  PEXUM TOKOS BCEX  Tpex
Tpan3ucTopos T1, T, T3 B cxeme VIIT npsimoro ycuieHus

1) R31 =Ry =Roy;

2) R31<R»:< Ry

3) R31> R32> R33

23. J1511 u3MEeHEeHHsI IEPEeMEHHOT0 HANpPsHKEHUS Ha KOHTYpE B CXEMe
PE30HAHCHOTO TPaH3UCTOPHOTO YCHITUTEIIS HCTIONIB3YIOT




CHelUaIbHbIN KaTOAHBINA BONBTMETP. KakuM 10/KHO OBITH CONMPOTUBIECHUE BOJIBTMETpPa Ry
110 CPaBHEHHUIO C COMPOTHBJICHUEM KOHTYpa Ry pp3, 4TOOBI BOJBTMETP CYIIECTBEHHO HE
BITUSUT HA PabOTy yCHUITUTENS

1) Rv>Rker3

2) Rv~Rkrpe3

3) Rv<Rkpe3

24. Kakue mapaMeTpbl CXEeMbl HaJI0 M3MEHUTh, YTOOBI 0OECIICUNUTh YCIOBHE i
OanaHca aMILTUTYIbI

1) 3nauenwue Eg

2) 3naueHue ko3¢ unueHTa rpanchopmaru Mmexay Ly u Loc

3) CootHomenus Mexay Ry u Ry

25. Kak Haso u3MeHuTh napamerpsl 1enu RC, 4ToObl yBETMUUTEH 4acTOTY

reHepupyeMBbIX KosiebaHMil B 1Ba pa3a

1) Vwmenbmuth R B 1Ba pasa
2) VYwmenbinmuth C B JBa pasa
3) VYwmenbiuth U R, u C B \2 pa3

26. B kakoil M3 MNPUBEACHHBIX CXEM BpeMsS pas3psAKd KOHJEHcaTopa
JOJKHO OBITH CTPOTO JINMUTUPOBAHO

1) B obeux cxemax
2) B cxeme Ha pHCYHKE a)
3) B cxeme Ha pucyHke 0)

27. B cxeme cummerpuaHoro mynetuBuoparopa Ty = T,. Kakum O6yaet cootHomenue mexay 11
u Ty, ecmu C> Cy

1) T]_ = T2
2) Ti> T,
3) T1< T2

28. Bribepure 3aBHCHMOCTD, KOoTOopas COOTBETCTBYET JIMHENHO-N3MEHSIOIIEMYCSI
MUII000pa3HOMY HAMPSKCHHUIO



1)
2)
3)

29.

1)
2)
3)
4)

30.

1)
2)
3)
4)

31.

1)
2)
3)
4)

32.

1)
2)
3)

33.

1)
2)
3)

34.

1)

3)

35.

1)
2)
3)

36.

u=kt?
u=kt
u=k/t

Kakoii 351eMEHT 3JIEKTPOHHBIX CXEM SIBIIAETCS AKTUBHBIM
Konpgencarop

Tpauchopmarop

Huon

AKTHBHOE CONPOTHUBIICHUE

Kakoit Bux cBapku B rubOpumasix MMC mpuMEHSIOT A COSIMHEHHWS HAaBECHBIX U
IJICHOYHBIX 2JIEMEHTOB

YapTpa3BykoBas

JlazepHbIM JIyyom

TepmokoMneHcalmoHHas

Bce nepeuncieHsble

UTto He XapaKTEPHO IS TOJICTOILUICHOYHBIX MUKPOCXEM
HanexHocTs

OKOHOMUYHOCTh

CrabWIbHOCTH TapaMeTPOB

OTCcyTCTBUE HABECHBIX 3JIEMEHTOB

Kak o0pa3ytorcs Mousiekynbl st (OPMHPOBAHMS IUJICHKH IPU METOAE XUMHUYECKOTrO
OCaXCHUS

Bb101BaroTCs 371€KTPOHHBIM TyYKOM

Br161BaroTCs MOJI0KUTENBHBIMU HOHAMH

Boiaenstorces mpu XMMUYECKON PEAKIMH Fa30B

Kakue sneMeHThl MUKPOCXEeMBI TPeOYIOT CTPOTOro COBMEIIECHUS JPYT C APYTOM
Pe3ucTopbl 1 KOHTaKTHBIE POBOJIOYKH

Pe3ucTopsl 1 KOHAEHCATOPBI

KoHTakTHBIE ITONIAIKK ¥ TOKOIIPOBOISIIIINE TOPOKKH

B nonupoBaHHOIl M1acTHHE KPEeMHUS AMaMEeTpoM 75MM U ToimuHoi 0,2MM cpopmupoBaHO
4000 o1MHAKOBBIX MUKPOCXEM. YKa)KUTE IPUMEPHBIE Pa3MEPbI OJJHOW MUKPOCXEMBI
1x1x0,2Mm

0,1 x 0,1 x0,2 mm

2 x 2 x0,2 MM

Kak paznuuaror UMC no Ha3zBanuto
YcunurenbHble U T€HEPATOPHBIE
BoruncnuTenbHble U 3alIOMUHAIOIIHIE

Jlornueckue u JUHEHHBIE

Kakyro noanoxky He UCIOIb3YIOT IS OJIY4YEHMSI SIIUTAKCHAIbHONW KPEMHUEBOW MIJIEHKU
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1)
2)
3)

37.

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)

Kpemuuesyro
I'epmanueByto

Canduponyro

Kakum 00pa3oM 371eMEHThI MUKPOCXEMBI COSTUHSIIOT MEXTy cO00i
Hamnbuiennem 3010ThIX WM aTFOMUHUEBBIX JOPOKEK YE€pe3 OKHA B MAacKe
[Taiikoii 1a3epHBIM J1y4OM

Tepmokomnpeccuei

Bcemu nepeuncieHHbIME crioco0amMu

BAPHAHT 4

Kakwue Tena 0651a1at0T BOTHOBBIMH CBOMCTBAMHU
Huxkaxue

DneMeHTapHbIE YaCTULIbI

Teopernuecku — Bce, MPAKTUYECKH — MUKPOUYACTULIBI

I'me oOpasyrorcsi cBOOOIHBIE HOCHTENH 3apsia MpU BBeIeHUU Oopa (3-BajeHTHBIN) B
Ka4eCTBE IPUMECH B KPEMHUI

DNEKTPOHBI — B 30HE MPOBOJUMOCTH, JBIPKH — B BAJICHTHOM 30HE

DNEKTPOHBI — B IPUMECHOM 30HE, IBIPKU — B BaJICHTHOM 30HE

DNEeKTPOHBI — B BAJIGHTHOM 30HE, ABIPKH — B IPUMECHOM 30HE

Kakoit npo0Goii onacen uis p-n-nepexoja
Tennosou

DNeKTpUYECKUit

Tot n npyrou

Kakoii MeTo1 He pUMEHSETCS ISl CO3/IaHus p-n-TIepeXo/ia B IIIOCKOCTHBIX JHOJIaX
®opmoBKa OONBIIMMU UMITYTBCHBIMUA TOKAMHU
Crutasienue

Muddysus

Kakue auoapl OpUMEHSIOT: a) Ui MOJY4YeHHs IIOCTOSIHHOTO TOKa B XHMHYECKOM
MIPOU3BOJICTBE, 0) B KaUeCTBE JETEKTOPOB B PaJIMONPUEMHBIX YCTPOMCTBAX

a) Toue4HbIe, 0) TUIOCKOCTHBIE

a) MIOCKOCTHBIE, 0) TOUEUHbIE

a) TOue4Hble, 0) TOYCUHBIE

Kak n3MeHuTcst Tok 6a3bl ¢ yBeNIWYSHHEM KOHIIEHTPAIMH JIETUPYIOIIEH PUMEcH B Hel
He u3menurtcsa

YBenuuuTcs

VYMeHpmuTCI

VY KakuxX TPaH3UCTOPOB MEHBIITNE COOCTBEHHBIC IITyMbI
VY moneBbIx



2)
3)

1)
2)
3)

1)
2)
3)

10.

1)
2)
3)

11.

1)
2)
3)
4)

12.

1)
2)
3)

13.

Y OunonspHBIX
OnuHakoBas

CKOJIBKO p-n-TIepex0/10B UMEET CUMMETPUYHBIH THPUCTOP
3
4
5

Kak Bimsier uW3MEHEHHE TeMIepaTyphl OKpPYKAIOIICH Cpelbl Ha KadeCcTBO pPadOThI
(hOTO2IEKTPUUECKHUX TTPHOOPOB

ITonoxurensHo

OTtpunarenbHO

He Bnusier

CymecTByeT 1 TOK 3MUCCHH (HOTOKaTOa (TEMHOBOU TOK), KOT/1a CBETOBOM MOTOK @ = 0
He cymecrByer

CymectByeT

OTO 3aBUCHUT OT TEMIIEPATYpBbI KaTo/a

Kak n3menutcsa nanpsbkenue Ha Harpyske Uy u Ha doropesuctope Ug npu
YBEJIMUEHUU CBETOBOTO NOTOKa D

Uy yBennuutcs, Ugp YMEHBIIUTCS

Uy ymensimres, Ugp yBeTUIHTCS

Uy yBennuutcs, Ugp HE U3MEHHUTCS

Uy He usmenutcs, Ug yBeTUUUTCS

Kakue HocuTenn obecneunBaioT TOK B 0a3e poToTpaH3UCTOpa TUIIA P-N-D
DNEKTPOHBI U ABIPKU

ToJBKO 27EKTPOHBI

TosnbKO ABIpKU

KakoBO COOTHOIIEHHME TEMHOBBIX TOKOB B CXEMax IpH paBeHCTBE Ex M OJMHAKOBBIX
TpaH3UCTOpax

1)
2)
3)

14.

Toku oguHaKOBbIE
Ha pucynke a) TeMHOBOM TOK OouibIiIe
Ha pucynke 6) TeMHOBO# TOK O0JbIIIe

KakoBo cooTHOIIEHHE MEXAYy ACHCTBYIOUIMMH 3HAYCHUSIMHU Uys
o o0p
HanpsKeHUs Ha 3aXKMMax BTOPHYHON 00MOTKH 7
tpancpopmaropa U, 1 Ha conpoTuBieHnn Harpy3ku Uspy O- Dt 7
u, | luz % L R




1)
2)
3)

15.

1)
2)
3)

16.

1)
2)
3)

17.

1)
2)
3)

18.

1)
2)

19.

U2> U2H
U, = Upy
U2< U2H

Kakoii BbIIpsAMUTENb, JAMIIOBBIM MJIM MOJYNPOBOJHUKOBBIM, obecreunBaer Oosee
KaueCTBEHHOE BBIIPSIMIICHUE

JlammoBsIit

[TonynpoBOAHMKOBBIN

KauecTBo BhIIpsIMIIEHUSI HE 3aBUCUT OT THIIA BEHTUJIS

KakoBO COOTHOLIEHHE MEXKIYy HPSMBIM M OOPaTHBIM CONPOTHBJICHUSIMH
TUPHCTOpPA NP OTCYTCTBUH YIPABIAIOMIUX UMITYI5COB U HANPSKEHUU HA
THPUCTOPE HUKE HATPSKEHUs TIEePEKTIOUeH s

Rmp>> Rosp

Rmp = Rosp

Rmp<< Rosp

Kakx wu3smenurcs K03(1)(1)I/II_II/I€HT ImyjJbCallui B CXCEMC BBIIPAMUTECISA C

ki HE M3MEHUTCS
K yBemuuuTcs

Uy=Y,
K yMeHBIIUTCS

A

Bl .
€MKOCTHBIM (HIIBTPOM, eciii Ry yMeHbIHTCS T | _]_

u

4

BEI3BIBalOT JIM YaCTOTHBIE MCKAKEHHUS HM3MEHEHHE YacCTOTHI YCHUIIMBAEMOT'O TIOJIC3HOT'O
CHUTHaJ1ia

Ha
Her

YcuneHue ¢ MHHHMAalIbHBIM HMCKOKEHHEM B CXeMe MpeIBapUTeNbHOro kackaga YHY
BO3MOXXHO TIpU YCIIOBHH, 4TO ydacTok AB nuuum Harpy3ku CD HaxoauTcs B Ipejaenax
JTUHENHBIX YYaCTKOB BBIXOJHBIX XapaKTEepPHCTHUK. [IpM KakoM JOMONHUTEIHHOM YCIOBUHU
ycuseHue oyaer 6e3 uCKaKeHU

1 MA ]6 ,MKA

L=

lb/n
t

%

1
00 -Usy,MB

s Ygem

1)

Q) g)ist

Hanpsoxenue Ex 10KHO OBITH CTAaOMITBEHBIM



2)
3)

20.

1)
2)
3)
4)

21.

1)
2)

3)

22.

1)
2)
3)

23.

1)
2)
3)

24,

1)
2)

3)

25.

1)
2)
3)

ConpoTHBIICHHE HATPY3KU JOHKHO OBITH CTPOTO CTAOMIIBHBIM
VYyactok A'B’ BXOHOW XapaKTEPUCTHKHU JOJIKEH OBITh TUHEHHBIM

Kakoe u3 npuBeeHHBIX BBIPAKEHUN JTUIIEHO (PU3MUECKOTO CMBICa MpHU yciaoBuHd, 4to K> 1
(K — xoaddunmeHT ycuiaeHus YCWIMTENs, HE OXBAa4eHHOro oOpaTHOW cBs3bio, Koc —
KOX(QPHUIHUEHT YCUIICHHUS YCUIUTENsI, 0XBAYEHHOTO 00PATHOM CBSA3BIO)

Koc=K/(1+K)

KOC=K/(l +BK)

Koc =K (1 - BK)

KOC =K (1 - K)

W3BecTHO, 4TO N3MEHEHUE TEMIIEPATYPBl IPUBOJUT K U3MEHEHHIO TOKA
KOJUIEKTOpA TPAH3UCTOPOB. J[EWCTBYET JM IPU 3TOM OTpHULATENIbHAs
oOpaTHast CBsI3b IO NMOCTOSIHHOM COCTABIIAIOLIEH KOJIEKTOPHOTI'O TOKA B
CXEME YCUJIUTENIS C OTPULATEIbHOM 00paTHOMN CBSA3bIO

He neiictByer

DTO0 3aBUCHUT OT COOTHOILIECHUS MEXy 3HAaUEHUSIMH CONPOTHUBIEHUH R1
R2 Rk

JencrtByer

Uro usmenurcs B padore cxembl YIIT mpsiMoro ycwiieHus, eciu
yopathb pesuctop Ry

Pabora cxeMbl HEBO3MOKHA 0€e3 Ry

Yxymmaercs: cTabuiIbHOCT B paboTe

YMeHnbiaercs K03(QPUIUEHT YCHUICHHS CXEMBbI

Uro npousoiaer ¢ ko3h(HUINEHTOM yCHUJIEHHS KacKa/la B CXeMe
PE30HAHCHOTO TPAH3UCTOPHOIO YCUJIMTENS, €CIM B LENb HSMUTTEpa
BKJIFOUUTB PE3UCTOP

KoaduunenT ycunenus yBenuuuTcs

Koaddurment ycunenust yMeHbIIATCA

Ko duunenT ycunenust He U3MEHUTCS

Kakyro ponp B cxeme urpaet koHjaeHcatop Co

ObecneunBaeT LeTb MEPEMEHHOMN COCTaBIISIIOIIEH KOJUIEKTOPHOTO TOKA
ObecnieuynBaeT nmojavy nepeMeHHOro MOTeHIIMala CUrHajia oOpaTHOH CBA3H
Ha smutTep T

VYcrpanser — OTpUIATENbHYIO  OOpaTHYIHO  CBS3b 1O  IEPEMEHHOMN
COCTABJISIFOLIEN

MOHO 71 KOJTMYECTBO 3BeHBEB 1N RC COKpaTuTh 10 IBYX
[a

Her

3TO0 3aBUCHUT OT YaCTOTHI T€HEPUPYEMBIX KOJeOaHui




26.

1)
2)
3)
4)

217.

1)
2)

28.

1)
2)
3)

29.

1)
2)

30.

1)
2)
3)
4)

31.

1)
2)
3)
4)

32.

1)
2)

33.

1)
2)
3)

KakoBo cooTHomieHre Mexay BHYTPEHHUM CONPOTUBICHUEM 3a3KKEHHON 7
Riz 1 moracmei Rij;; HEOHOBOM JIaMITON
Ris~ Rin

Riz> Rin

Ris< Rin

Ri3<< Rin

Kakum Oyner cootHomenune mexay T u Ty, ecniu B cxeme Ry>
Rk2

T.=T;

Ti>T,

Ti< T,

[Ipoucxomutr 1  (OKYCHpPOBAaHHE JJICKTPOHHOrO Jy4a B
MIPOCTPAHCTBE MEXK/Y MEPBBIM aHOJAOM U KaTOJIOM

Ha

Her

DTO 3aBUCHUT OT KOHCTPYKIMU aHO/IA U KaToJa

MoxHo 1H B Kpucramie oGbeMoM 1 MM pasmectuts cXemy,
comepxaimryto 1000 pe3ucTopoB, KOHJIEHCATOPOB, JHOJIOB,
TPaH3UCTOPOB U JPYTUX DIEMEHTOB

MoxHo

Henp3s

Kakue rieHKkr IpuMeHsIIoT JUIs U3TOTOBICHUS THOPUTHBIX MUKPOCXEM
JusnekTpudeckue

IIpoBondmue

PesuctuBHbIE

Bce nepeuncnennsie

Kakue matepuanbl NpuMEHSIOT AJIs1 U3TOTOBJICHHUS TOHKUX MJIEHOK
AmoMHHUH, MeZlb, cepedpo, 30JI0TO

Tanrtan, TUTaH, HUKEIb, YTIIEPOT

Bonsdpam, mommbaen

Bce nepeuncnennsie

Yro takoe (hoTorradbiion
[TneHka ¢ puCyHKOM, BBIYEPUYCHHAS C TOMOIIBIO KOOpAMHATOrpada
OTneyaTok Ha CTEKJISHHOM (DOTOIIACTHHKE

Kakue cxeMbl MOTYT OBITh U3TOTOBIIEHBI O€3 HABECHBIX IJIEMEHTOB
ToHKOMIEHOYHEBIE

ToncronaeHoUYHbBIE

[TonynpoBoAHUKOBBIE



34.

1)
2)
3)
4)

35.

1)
2)
3)

36.

1)
2)
3)

37.

1)
2)

1)
2)
3)
4)

1)
2)
3)

1)
2)

1)
2)
3)

Kaxkas mienka Ha3bIBaeTCs SITUTAKCHATBHOM

[TonydyenHas ocaxJieHUEM MOJIEKYJI

[TonydyeHHas ocaXxI€HHUEM MEJKUX KPUCTAIIIIOB
[ToBTOpSIOIIAsA CTPYKTYPY MOHOKPUCTALTUYECKON MOJIOKKHU
Bce nepeuncnennsie

B mapkupoBke UMC mnocne OykBol K crout uerHas nudpa. YKaKuTe pa3HOBHIHOCTH

MHUKPOCXEMBI
ITonynpoBoHUKOBAs
['ubpunas
CoBMenieHHAs

Kakum o0pa3om mojyyaroT IUIGHKY JUOKCHMJA KPEMHHUS TPU  U3TOTOBIICHUU

MOJIYITPOBOJTHUKOBOM MHUKPOCXEMBI

OxuciaeHreM MOHOKPUCTAININYECKOW KPEMHUEBOM MJIaCTUHbI
OKuCIIeHHEM 3MHUTAKCUATBHOTO CIIOS

HanocsaT Ha ASnIUTaKCHANIBHBIN CJIOW € MOMOIIBIO MYJIbBEPU3ATOPA

C kako# 1enbIo MIPU U3roTOBJICHUHA MUKPOCXEMBbI HAMBUISIOT KOHTAKTHBIC IJTOIIAIKT
J11g iprcoeIMHEeHH s BHELITHUX BBHIBOJIOB
Jlst oGecniedeHust mepecedeHusi TOKOMPOBOISIIMNX JOPOKEK

BAPUAHT 5

Kaxkue daxTopbl co3aat0T COOCTBEHHYIO 3JIEKTPONPOBOIHOCTH KPUCTAILIA
[ToBbIIEHNE TEMTIIEPATYPHI

VYasTpaduoneroBoe o0myueHue

Pamnanmsa

Bce nepeuncneHHbie BbllIe

K xakomy Tuiy oTHOCATCS: a) KPUCTAILI T€PMaHHS C IPUMECHIO CYPbMBI (S-BaJieHTHas ), 0)

KpPHUCTaJT KpEMHUS C IPUMEChIo O6opa (3-BaJIeHTHBIH)
a), 0) K n-TuIy

a) K n-TuMmy, 0) K p-TUIy

a) K p-THILy, 0) K n-TUIY

Kakne HocuTenu 3apsiaa pa3MHOKAIOTCS yIapHOW HOHU3AIMER
OcHoBHbIE
HeocnoBHbIE

Kaxk n3mensiercs mpoOMBHOE HaNpsDKEHUE JU01a ¢ yBenmrmueHueM temrepatypsl ot 0 go 70°C

VYBenu4uBaeTcs
VYMeHbIaeTcs
DTO 3aBUCHUT OT MaTepuaia quoaa

Kakue nuomapr paboTtarot B peskume mpoodost
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1)
2)
3)
4)

6.
1)
2)
3)

7.
1)
2)

8.

1)
2)
3)

9.
1)
2)
3)

10.

1)
2)
3)

11.

Bapuxkansl

CtaOumuTpOoHbI

TyHHEIBHBIE TUOBI

[Ipu npo0oe TMoabI BBIXOJAT U3 CTPOSI

VYKaxuTe NoJsapHOCTh HANPSHKEHUS HAa SMUTTEPE TPaH3UCTOpaA p-T-p-TUIIA
IImoc

Munyc
Jlrobas
Yor | w ¢
B xakom HarpaBJIeHUH BKITFOUEHBI P-TI-IEPEX OB 0 o i
B npsimoM H  raanp 2yt BT
B obparHoM i I i
ﬂth—

Uem ompenensercs yroia HakiaoHa ydactka 4 BAX

TUPHUCTOPA OTHOCUTEIBHO TOPU30HTAIBHON OCH

Haprl)KCHI/IeM Ha OCHOBHBIX 3JICKTpPOAax

HanpspkeHrneM Ha ynpaBlSIOIIUX SJEKTPOIAX

CornpoTuBIeHHEM HArpy3KH, BKIIOUEHHOHN MOCIE0BATEIHHO C TUPUCTOPOM

Kakwue anexTpoHbl 06ecrednBaroT TOK (pOTO3IMUCCUN
TonbKO 371eKTPOHBI BaJIGHTHOMN 30HBI

ToabKO 371€KTPOHBI 30HBI MPOBOUMOCTH
OneKTpoHbI 00euX 30H

B kxakom u3 npubopoB: GpoToyMHOKHUTENE MU (POTOIIEMEHTE — NP paboTe CXEMbI CHIIbHEE
CKa3bIBAIOTCS KOJIeOaHMsI TEMHOBOTO TOKa (POTOKATO/IA

B cxeme ¢ortoanementa

B cxeme ®DY

B o0enx cxemax BIMSHHE OMHAKOBOE

KakoBo cooTHOIIeHHE TONSPHOCTH HANPSHKEHWM HA 3aKMMax OCBEIIEHHOTO H
HEOCBEIIEHHOTO (hOTOTMOIOB

N i "X
R CanRe C S Re C el o

1)
2)
3)
4)

PucyHnok a)
Pucynoxk 0)
Pucynok B)
Pucynok r)



12.
1)
2)
3)
13.
1)
2)
3)
14,
1)
2)
3)

15.

MOXHO JIM HCIONB30BaTh HEOCBEIIEHHBIH (POTOTPAH3UCTOP B OOBIYHOM YCHIUTEIHLHOM
pexume

[a

Her

DT0 3aBUCHUT OT KOHCTPYKIUH (POTOTpaH3UCTOpA

KakuMm 0KHO OBITH COOTHOIICHHE KOHICHTPALM HOCUTENICH 3apsijioB B IMHUTTEpe U 0ase
¢doToTpaH3uCcTOpa I €T0 HOPMAIEHON pabOTHI

OanHaKoBBIM

Konuenrpanus Hocuteneii B 6a3e 10/pKHA OBITH OONBIIE, YEM B IMUTTEPE

Konnenrpamnus HoCUTeNe B SMUTTEpE AOJDKHA OBITH OoJblIe, 4yeM B 6aze

KakoBo cooTHoleHne Mexay AEeWCTBYIOIIMMH 3HAUYECHUSMU
TOKa BOBTOPHYHON 0OMOTKM TpaHchopmatopa [, u B

Tp
Harpy3ke Iy Bt
Lt
l2>1n g Uy % ARR
|2<|H
O

o =1In

u o0p

Kakum Obuto OBl HampsoKeHHE Ha Harpy3ke, eciau Obl HamnpshKeHHe Ha 0OMOTKax
TpaHchopMaTopa CoBNajany 1o ¢gase U UMenu Obl OIMHAKOBYIO aMILTUTYAY

3)

16.
1)
2)
3)
17.

1)
2)
3)
4)

Pucynoxk a)
Pucynok 0)
Pucynoxk B)

3anupaeTtcs JId TUPUCTOP MOCIIE CHIATHS YIPABISAIOIIETO UMITYJIbCa

a

Her u
DTO 3aBHCHUT OT JJIUTEJIBHOCTH YIPABJISIONIETO UMITYJIbCA

Kak moBnuser yBenuyeHuEe 4acTOTHl MUTAIOIIETO HANPSHKEHUS Ha
paboTy EMKOCTHOTO CIUIaKUBAIOIIETO (hUITbTpa

CraaxxuBaHue yJIyqIIATCS

CrnaxxvuBaHue yXyaIIATCS

CrinaxxvuBaHue HE M3MEHUTCS

CrnaxvuBaHue yIy4dllIATCS
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18. CootBerctByeT 11 TepMuH YIIT cyimiecTBy mporeccoB, MPOUCXOASIIUX B YCUIUTENIAX 3TOTO

pona
1) Her

2) la
19. K kakuM HexXenaTeIbHBIM IMOCIEACTBUAM MIPUBEET mepeBoa padoueii Touku u3 O B Touky B
B CX€Me IpeaBapuTesbHOro kackaaa YHY

1, MA
/,,=[,(/,?’

lbm
t
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Al 1
0 72 | Gob| EM=G, 80 100 | Upyy | 300 Uy HB

< Z/dm m ﬂ!ﬂ

@) s5F )it

1) K ymensbienuo Iy
2) K yMeHBIIEHUIO aMILUTUTY bl YCHIINBAEMOTO CHrHaJIa
3) K MCKaXeHHI0 YCUIMBAEMOT0 CHTHAIA

20. KakuMm J0mKHO OBITH COOTHOIIEHHE Mexny lgy U I, Tpu naeansHoO# BXOAHOM
xapakrepuctuke, yToOsl KIIJ[ cran MakcuManbHBIM IPH YCIOBUU COXpPaHEHUS (OPMBI
BXOJIHOTO curHaina (pexum A)

I ,MrA
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Ts,=40MKA gt — ﬁ”:i/’f- —_——
Ism
i z
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£ -Y,8 0 700 Us3o | 300 -Us;ME
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2) lso<lom
3) loo = lom

21. KakuM A0MKHO OBITh 3HAYEHHE €MKOCTH Pa3lIeTUTEIbHBIX
KOHJICHCATOPOB B CXEME JBYXKACKAJHOTO YCHUIUTENS C
€MKOCTHOH  CBSI3bI0, TIPU  KOTOPOM  OOECIICYMBACTCS




XOpOIllee BBIJCICHUE MOCTOSSHHOM COCTABIISIIOLIEH BBIXOAHOTO HAIPSKEHUS B KaXIAOM
Kackajne

1) 3nayenue Cp T0KHO OBITH KaK MOKHO 0OJIbIIIE

2) 3uauenue Cp TOHKHO OBITh KaK MOYKHO MCHBIIIE

3) HecymecrBeHHO

22. Kak u3MeHUTCS HampspkeHue Ha Koiuiektope Uyx pac B CXeMe Kackajga B HMITYJIbCHOM
pexxumMe paboThl TPaH3UCTOPA MIPU HE3HAUNUTEIHHOM YMEHBIICHUH CONPOTUBICHUS Rk
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u 52
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1) 3HaYMTENBHO YMEHBIIUTCS
2) YMEHBIIUTCS HE3HAYNUTEITHHO
3) He3HauuTeIbHO YBEIUYUTCS
4) He m3meHHTCS

23. Kakue mapaMeTpsl CXeMbI aBTOTEHEPATOpa B OCHOBHOM BIUSIIOT HA YacTOTY KOJIeOaHHIA
1) L, Cxk, C5, Cs

1)
2)

25.

1)
2)
3)

26.

1)
2)
3)

27.

Lk, Ck, Loc
Lk, Ck

Us=~E,
U 3>Ea
U 3<Ea

KakuMm JOJDKHO OBITH COOTHOIIEHUE MEXIY COTPOTHBICHUSIMU
Re 1 Rx 1u1st HopManbHON pabOTHI CXEMBI

R6> RK
Res~ Rk
R6< RK

KaKOMy MOJIOKCHHUIO ABHKKA TOTCHIHUOMETPA R;[ COOTBECTCTBYCT
MHUHUMAJIbHAA APKOCTb CBCUCHUA SKpaHa

Kpaiinemy npaBomy
Kpaitnemy neBomy

Cpennemy

3aKUIraHus  JIaMIIbI,

. Beibepute npaBuibHOE COOTHOILIIEHUE MEKY HANIPSDKEHHUEM UCTOYHHKA
E. u HanpsxeHnem
npuemiiemyro JuHernHocTh Uppix B cxeme I'JIMH

KOTOpOE

KakoB xapakTtep cui, JEMCTBYIOLIMX Ha 3JIEKTPOHBI B

obecrieunt

1




1)
2)

28.

1)
2)
3)
4)

29.

1)
2)
3)
4)

30.

1)
2)
3)
4)

31.

1)
2)
3)
4)

32.

1)
2)
3)

33.

1)
2)
3)

34.

1)
2)
3)
4)

TpyOKEe C DIEKTPOMArHUTHBIM YIPABICHHEM MEXAYy (OKYCHUPYIOIIEH M OTKIOHSIOMIECH
KaTylIKaMH

Tosbko 2neKTpoMaruuTHbIE CUIIbl JIopeHna

W 351eKTpOMarHuTHBIE, U SJIEKTPUUECKUE

Kakoe koianyecTBO reHepaToOpoB M YCHIIMTENEH SJIEKTPUYECKUX KOJeOaHUH MOXKET OBITH
pa3MeIIeHO B 00beMe OJJHOTO MOJIYIPOBOAHUKOBOTO KpHCTaLIa

1

10

100

JIro6oe u3 yKa3zaHHBIX

N3 xakoro marepuana U3roTOBISIOTCS MOI0KKHU TICHOYHBIX MUKPOCXEM
Kepamuka

KBapu

Crekno

N3 Bcex nepeunciieHHbIX

Kaxkon MCTO/] HC UCIIOJIB3YCTCA IMPU U3IOTOBJICHUN TOHKUX IIJICHOK JJII MUKPOCXEM
BakyymHoe HanbuieHue

XUMHUYECKOE OCAKICHIE

DIIEKTPOJIUTUIECKOE OCAXKICHUE

Tpadapernas nedatsb

Kaxkoit meTon He mpuMeHsieTcs JIsl HAHECEHUSI HEraTUBHOTO (hOoTOpe3ncTopa
BakyyMHOe HambuieHNE

OxyHaHue B (pOTOPE3UCTUBHYIO IMYIbCUIO

OmnbuieHne 06JI05KKU U3 MyJIbBEPU3ATOPA

HenTpudyruponanue

Kaxkne TpaH3uCTOPBI HE IPUMEHSIOT B MOJIYNIPOBOAHUKOBBIX HHTETPAIIBHBIX MUKPOCXEMaxX
bunossapHsie

IToseBbI€ € 3aTBOPOM B BHJIE p-Hn-TIEPEXOA

IToneseie ¢ U30JIUPOBAHHBIM 3aTBOPOM

Kakoii MeTos1 OCHOBaH Ha HENPSIMOM IPOLIECCE AMUTAKCUH
BoccranoBneHne KpeMHHS BOJIOPOJIOM U3 TETPAXJIOPHUIa KPEMHHUS
[Tuponns

Tot n npyrou

B kakux o6nactsax texuuku npumeHeHne UMC ocobenHo 3¢ dekTruBHO
B pakeTHON U KOCMUYECKOU TEXHUKE

B BbIMCINTENLHON TEXHUKE

B aBTOomaruke

Bo Bcex nepeyncieHHbIx



35.

1)
2)
3)

36.

1)
2)

37.

1)
2)
3)

Kakum 00pa3om HaHOCST GOTOPE3UCT
OKHCIIeHNEM STHUTAaKCHATBHOTO CIIOS
C noMo1IpIo MyNIbBEpU3aTOPa WK HEHTPUPYTH

UYepes doTomadiion

Kakum 00pa3oM repmMeTH3MpOBaHHYIO MHKPOCXEMY COEIMHSIOT C UCTOUYHMKAMM MUTaHUSA U
JPYTMMU BHEIIHUMH YCTPONCTBAMHU

C nOMOIIBIO KJIEMM

C IMOMOIIIBIO TOHKUX ITPOBOJIOYHLIX BBEIBOJIOB

Yro ocraercs Ha MMOBCPXHOCTU DOIHUTAKCHUAIIBHOTO CJIOA 1IOCJIC YAAJIICHHA OCTAaTKOB

dhopopesucra

PI/ICYHOK MHKPOCXEMBI U3 IIJICHKU AUOKCHUAAa KPCMHUA

OtnenbHbIe 001aCTH SMUTAKCHATIBHOTO CII0S € 3JIEKTPONPOBOAHOCTBIO 7-TUMIA («KapMaHbI»)
OtnenbHbIe 001aCTH SMUTAKCUATIBHOTO CIIOS € 3JIEKTPONPOBOAHOCTHIO p-THUIIA

3.Tadauna ¢popM TeCTOBBIX 3aaHHIT

Bceero T3 U3 anx xommuectBo T3 B hopme
3aKPbITHIX OTKPBITBIX Ha COOTBETCTBHE Ha MOPSI0K
mt. % mt. % wt. % mrt. %
100% 100 % - - -
4. TaGiu1a OTBETOB K TECTOBbIM 3aJaHUSIM
Howmep TecroBoro  |Homep Howmep Howmep Howmep TecroBoro  |Homep
3a/1aHus HPaBUIBHOTO TECTOBOTO 33/IaHUsI | IPABUIILHOTO 3a/1aHUs MIPaBUIIBHOTO
OTBETa OTBETA OTBETA
1 BapuaHT
1 3 14 4 27 2
2 2 15 2 28 3
3 3 16 3 29 4
4 2 17 4 30 3
5 3 18 1 31 1
6 3 19 4 32 3
7 1 20 4 33 1
8 3 21 3 34 3
9 3 22 4 35 2
10 2 23 3 36 1
11 1 24 3 37 3
12 1 25 2
13 2 26 2
2 BapHaHT
1 3 14 2 27 1
2 3 15 3 28 2
3 1 16 2 29 4
4 1 17 2 30 1
5 2 18 2 31 2
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6 2 19 2 32 3
7 1 20 2 33 3
8 3 21 3 34 4
9 3 22 1 35 2
10 3 23 3 36 3
11 3 24 3 37 1
12 3 25 2
13 1 26 3

3 BapHaHT
1 4 14 3 27 3
2 2 15 2 28 2
3 2 16 3 29 3
4 3 17 1 30 4
5 3 18 2 31 4
6 4 19 3 32 3
7 1 20 1 33 3
8 3 21 2 34 1
9 2 22 2 35 3
10 2 23 1 36 2
11 2 24 2 37 1
12 1 25 2
13 2 26 2

4 BapuaHT
1 3 14 1 27 1
2 2 15 1 28 1
3 1 16 2 29 1
4 1 17 2 30 4
5 2 18 2 31 4
6 2 19 3 32 2
7 1 20 4 33 3
8 2 21 3 34 2
9 2 22 2 35 2
10 2 23 3 36 2
11 1 24 3 37 1
12 1 25 2
13 3 26 4

5 BapuaHT
1 4 14 3 27 1
2 2 15 3 28 4
3 2 16 3 29 4
4 3 17 1 30 4
5 2 18 1 31 1
6 1 19 3 32 2
7 2 20 3 33 3
8 3 21 3 34 4
9 2 22 3 35 2
10 2 23 3 36 2
11 1 24 3 37 1
12 1 25 1
13 3 26 2




4.2. 3BAJAHUA JJIA IPOMEXYTOYHOM ATTECTAIIUA

ITEPEYEHD

BOIIPOCOB AJIdl MOATOTOBKHU K )Iﬂ(l)(l)epeHIII/IPOBaHHOMy 3a4eTy 1no yqeﬁﬂoii AUCHHUIIJIMHE

RRoOoo~NoOR~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

1JI o0y4yaromuxcesi no cneunaabHocTu 26.02.03 CynoBosxkaeHue
(2 xypo)

DnekTpuyeckoe noje. 3akon Kynona.

Konpnencaropsl. CoetuHEHNE KOHIEHCATOPOB.

3akon Oma Jy1sl 3aMKHYTOM LIETIH.

3axon OMa 11 yyacTKa LEenu.

[TapannenbHOe cOEIMHEHNE CONPOTUBIICHUM.
[TocnenoBarenpbHOE COETMHEHUE CONTPOTUBIICHUM.

CMenaHHOE COEIUHEHUE CONIPOTUBIICHUMN.

DHeprus U MOILIHOCTb IOCTOSTHHOTO TOKA.

OCHOBHBIE MIOHATUS MarHUTHOTO TOJIA.

[IpoBosHMK B MarHuTHOM noJe. [IpaBuiio neBoii pyku.
IIpoBognuk B MarHuTHOM mosie. IIpaBuiio npaBoii pyku.

3aKOH JIEKTPOMAarHuTHOW MHAYKIIHH.

CaMOMHAYKIUS U B3aUMOMH YKL

IlosnydyeHne u mapameTpbl IEPEMEHHOTO TOKA.
[TocnenoBarensHoe coenunenne R, L u C snementos. BekropHas nuarpamma.
MouHOCTh 01HO(Aa3HOTO MEPEMEHHOTO TOKA.

Koaddunment momiHocTu.

Tpexdasubie cuctembl. OCHOBHBIE TIOHSATHS.

CoenuHeHue «3Be3an.

CoennHEHnE «TPEYrOIbHUK.

MorttHOCTb B Tpex(a3HbIX cucTEMax.

N3mepenue 2neKTpUYECKUX BEIUYUH.

[TprOopbl MAarHUTOIIEKTPUUECKON CUCTEMBI.

[TpuGopsI 2IEKTPOMArHUTHOM CUCTEMBI.

[Tpubops! 251€KTPOAUHAMUYECKON CUCTEMBI.

[TpuGops! MHIYKIIMOHHON CUCTEMBI.

MeTo1bl U3MEPEHNSI COPOTHUBICHUM.

MeTopl H3MEpEHUsT MOLITHOCTH.

Mertoasl U3MEPEHHUs IIEKTPUIECKON SHEPTUN.
Tpancdopmaropsl. YCTpORCTBO M IPUHLUI pabOTHI.
Tpexdazubie TpaHCHOPMATOPHI.

I'enepaTopbl HOCTOSIHHOTO TOKA. Y CTPOUCTBO, IPUHIIMIT PAOOTHI.
['enepaTopbl NEPEMEHHOTO TOKA. Y CTPOMCTBO, MPUHLUIT PAOOTHI.
JIBUraTenb MOCTOSHHOTO TOKA. Y CTPOMCTBO, MPUHIIUIT PaOOTHI.
Xapakrepuctuku asurarens OBII u OBC.

ACHHXPOHHBIE IBUTATEIU. Y CTPOHCTBO, IPUHLIUI paOOTHI.
[TonynpoBOIHUKOBBIE TUO/BI.

bunossspHbIil TpaH3UCTOD.

CxeMbl BBIIPAMIICHUS.

Crnaxusaronie GuiabTpsl.
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HpOMe)KYTO‘-IHaSI arrecranusd COCTOUT U3 JBYX O3TaIllOB: YCTHOI'O OIIpoCa, NHUCBMCHHOI'O

ompoca (peuieHue 3auay).

PEIHIEHUE 3AJJAY
Sagaua Ne 1
Jliist JaHHOM cXeMbl onpeneauTh: Us Rl -
R1=40 Om; R2 =80 On { -
R3=340m;U =30B u L=
3agaua Ne 2

Jlns nanHo¥ cxemsbl onipenenuts: |; Z; cose. HapucoBaTth
BEKTOPHYIO AHArpamMMmy, yKa3aTh PeKUM paOOThI LIETIH.
Kaxkue ycrnoBust HE0OX0IMMO BBIMIOJIHUTB, YTOOKI B
JAHHOW CXeMe MOJIYyUYUTh PE30HAHC HANpsKEeHus (Bce
conpotubiienus 1o 10 Om, Hanpsukenue 100B).

X1 R
U X2

3agaua Ne 3
Jnst naHHOW cXeMbl onpeaenuTh: Py
R1=20 Om; R2=60 Omu Ri R
R3=900m;U =112B U O\ R3

>

3agaua Ne 4
Jnst manHOM cxembl onpenenuts: |; Z; cose. Hapucosath X1 X2
BEKTOPHYIO JIHArpaMMy, yKa3aTb PEeKUM PabOThI ICTH. —
Kaxkue ycrnoBust HEOOX0IMMO BBITIOIHUTH, YTOOKI B U X3
JAHHOW CXeMe MOJIYYUTh PE30HAHC HANpPsKEHUs (Bce YTV

conpotubnenus 1mo 10 Om, Hanpsnkerue 100B).

3agauya Ne 5




s naHHOW cXeMbl ONpeaenuTh: Py

R1=20Owm; = R1 R2
m; R2 =60 Om T
R3=900m;U =1128B R3

3agaya Ne 6

Jns nanHOM cxemsbl onipenenuTs: |; Z; cose. HapucoBaTth

BEKTOPHYIO AMAarpaMMy, YKa3aTh PeXUM paOOThI eI . X1 R
Kakwue ycioBus H€0OX0UMO BBITIOTHUTH, YTOOBI B Y
JAHHOW CXEMe€ MOJIyUYUTh PE30HAHC HANpsKeHus (Bce U X2

I

conpotusiienus no 10 Om, nanpsixenue 100B). I

3amaua Ne 7

s naHHOM cXeMbl onpeaenuTh: P3
R1=20 Om; R2 =60 Om

R3=900m;U =112B

3amaua Ne 8

Jlns naHHOM cxemsbl oripenenuTs: |; Z; cose. HapucoBaTh R1 R2
BEKTOPHYIO AHArpamMMy, yKa3aTh PeXHM paOOTHI LIETH. L] {1
Kaxkue ycrnoBust HEOOX0IMMO BBITIOJIHUTD, YTOOBI B u X
JAHHOW CXeMe MOJYYUTh PE30HAHC HANpsKEeHus (Bce
conpotusiienus no 10 Om, Hanpsoxerne 100B).

3amauya Ne 9
JIy1st TaHHOW CXEMBI OITPeIeUTh: P R1 R2
RL=20 Ox; R2 =60 On N
R3=90 Om;U =112 B U

3agauga Ne 10
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Jlna nanHo¥ cxemsl onpenenuts: |; Z; cose. HapucoBaTth R X1

BEKTOPHYIO AHAarpamMMmy, yKa3aTh PeXUM paOOThI LIETIH. —— |
Kakwue yciioBus HE0OOXOMMO BBITIOTHUTH, YTOOBI B u X2
JIAHHOM CXEMe€ IMOJYyYUTh PE30HAHC HaAIPsKEHUs (BCe — Y Y ]

conpotusiieHus no 10 Om, Hanpsxenue 100B).

3agaua Ne 11

B Tpexda3Hylo 4eThIpeXIpOBOIHYIO Ce€Tb C g_;_g_
auHEeMHbIM  HampspbkenueM Uy = 220B 31 -
BKJIIOUMJIM 3BE3J0M pas3Hble II0 XapakTepy x g
conpotusiieHus. ONpenenuTh JIMHEHHbIE TOKU U 5 % iD
HAQUYEepPTUTh BEKTOPHYI JAMAarpaMMy  LEINH. <
Onpenenutb TOK B HYJI€BOM IIPOBOJIE

3agaua Ne 12
B TpexdasHyr0 HYETBIPEXNPOBOJHYID CETh C %—_E_
nuHeWHbIM  HampspbkenueM Uy = 380B N—
BKJIIFOYWIM 3BE3JI0M pas3Hble 110 XapakTepy §| 31 3
conpotusiieHus. ONpenenuTh JINHEHHBIE TOKH U T ED i ]
HAUEepPTUTh BEKTOPHYIO JAMAarpaMMy  IL€mu. o
Onpenenurts TOK B HYJIEBOM IIPOBOJE

3amaua Ne 13
B Ttpexda3Hyio UETHIpEXIpPOBOJHYIO CETh C %__—%——T—
auHeWHbIM  HampsbkenueM Uy = 220B N 8
BKJIIOUMJIM 3BE37I0M pa3Hble [0 XapakTepy gD < 5:3?::
conpotusiieHus. ONpenenuTh JINHEHHBIE TOKH U «T 5 L%
HAUEepTUTh BEKTOPHYIO JAMAarpaMMmy  I€mu. "T
Onpenenuts TOK B HYJIEBOM IPOBOJIE.

3apaya Ne 14
B TpexdazHyio YeThIpEeXNpOBOAHYIO CETh C E—E——T—
JuHeMHbIM  HampspbkenueM Uy = 220B N 8
BKJIIOUMJIM 3BE3J0H pa3Hble 10 XapakTepy gD < g?::
conpotusiieHns. OnpenenuTs JUHENHBIE TOKH U T & L%
HAQUYEepTUTh BEKTOPHYIO JAMAarpaMMy  LEIH. "T
Onpenenuth TOK B HYJIEBOM IPOBO/IE.

3agauya Ne 15




B TtpexdazHyr UYeTHIpEXIpPOBOJHYIO CETh C
nuHelHbIM  Hanpsbkennem Uy = 380B
BKJIIOUIJIM 3BE3JI0M pa3Hble MO XapakTepy
conpotubiieHus. OnpeneauTs TUHEHHBIE TOKU U
HAYEPTUTh BEKTOPHYIO  JUarpaMmy  ILIEmHu.
OrnpenenuTh TOK B HYJICBOM IIPOBOJIE.

il

3 Om

80mM R;

X,

R=40m X,

3agauya Ne 16

B TtpexdazHyr UYeTHIPEXIPOBOJHYIO CETh C
nuHelHbIM  Hanpsbkennmem Uy = 220B
BKJIIOUIJIM 3BE3JI0M pa3Hble MO XapakTepy
conpoTuBiieHus. OnpenenuTb JMHEUHbIC TOKU U
HAYEPTUTh BEKTOPHYIO JUarpaMmy  IICIH.
OrnpenenuTts TOK B HYJIEBOM IIPOBOJIE.

ZOW X

R,=10 Om

X,=12,7 Om
|
25.4 Om

3agauya Ne 17

B TtpexdasHyr UYeThIpEXIpPOBOJHYIO CETh C
nuHelHbIM  Hanpsbkennmem Uy = 380B
BKJIIOYHJIH pasHbie o Xapaxkrepy
conpoTuBiieHUs. OnpeneauTb JUHEUHbIE TOKA U
HAYEPTUTh BEKTOPHYIO IUArpaMMy LIETIH.

R.,=10 Om

3agaua Ne 18

B Tpexda3Hylo 4YeTBIpEeXIpPOBOIHYIO CeThb C
JuHeMHbIM  HampsbkenueM Uy = 220B
BKJIFOUMIIH pasHble 1o XapakTepy
conpotusiieHus. OnpenenuTs JIMHEHHbIE TOKU U
HA4YEepPTUTh BEKTOPHYIO UarpaMMmy LIEIH.

O @ F

X,=160m  R.,=12 Om

3agaua Ne 19

B TtpexdasHyro ueThIpeXmpoBOJHYIO CETh C

nuHeWHpIM  HampsbkenneM Uy = 380B Co—==
<&
BKIIOUHNIHA pa3HbIe o XapaxkTepy N 2
19 3e)
conpotuiieHus. ONpenenuTh JUHEHHBIE TOKH U 2 ty
& 2]
HAYEePTUTH BEKTOPHYIO THArpaMMy ICTIH. s °]
P
' R,=40Om
1

3amauya Ne 20

114



B TtpexdazHyr UYeTHIpEXIpPOBOJHYIO CETh C
nuHelWHbIM  Hanpsbkennmem Uy = 220B
BKJIFOYMIN pasHble o Xapaxkrepy
conpotubiieHus. OnpeneauTs JUHEHHbBIE TOKUA
HAYEPTUTh BEKTOPHYIO JIMarpaMMy LICTIH.

4

)
©
i

@

" R,=20 Om

3amaua Ne 21

B TtpexdazHyr UYeTHIPEXIPOBOJHYIO CETh C
nuHerHbIM  Hanpsbkennem Uy = 380B
BKJIIOUUINA pasHble o XapaKkTepy

COIIPOTHUBJICHUA. OHpeI[eJ'II/ITB JINHEHHBIE TOKH U
HAQYCPTUTH BCKTOPHYIO AUarpaMmy LCIIH.

X.,=5 Om

3agaua Ne 22

B TtpexdasHyr UYeThIpEXIpPOBOJHYIO CETh C
nuHelHbIM  Hamnpsbkenumem Uy = 220 B
BKJIIOUNIN pasHbie 1o Xapaxkrepy

COIIPOTUBJICHUA. OHpeI[eJ'II/ITB JINHEHHBIE TOKH U
HAQYCPTUTH BCKTOPHYIO JUarpaMmy LCIIH.

R.,=10 Om

3amaua Ne 23

B Tpexdasnyro YeTHIpEXMpPOBOIHYIO CETh C
nuHeHbIM  HampspbkenneM Uy = 380 B
BKJIFOUMNINA pasHbIe 1o Xapaxkrepy

conpotusiieHus. ONpenenuTh JINHEHHbBIE TOKH U
HAa4YEePTUTh BEKTOPHYIO UAarpamMmy LIEIIH.

X,=160mM R.,=120m

3agaua Ne 24
Ao—F=
B TpexdasHyio YeThIpEeXNpOBOAHYIO CETh C Bo—m
auHelHbIM  HampspbkenneM Uy = 220 B Co—=
=
BKJIFOYHWJIA pasHble o Xapaxkrepy & \/ .
conpotusiieHnsd. OnpenennuTs JUHEHHbBIE TOKU U N ‘*\\70
HAa4YEePTUTh BEKTOPHYIO JUAarpaMmy LIEIIH. v0$ ]
~
@¥  R_=40 Om
I

3agaua Ne 25




B TpexdasHyio YeThIpEeXNpPOBOAHYIO CETh C Bo—=

nuHelHbIM  Hanpspkenunem Uy = 380 B com=
BKJIIOUUINA pasHble o Xapaxkrepy .
conpotubiieHus. OnpeneauTs JUHEHHBIE TOKU U &*
HAYEPTUTh BEKTOPHYIO JIMarpaMMy LICTIH. &
»
A+ R,=20 Om

3agauya Ne 26
Ao——1
B TtpexdazHyr UYeTHIPEXIPOBOJHYIO CETh C -
C
nuHerWHbIM  Hamnpsbkenunem Uy = 220 B
BKJIIOUUINA pasHble o XapaKkTepy 6/ R
. o .
conpoTuBiieHUs. OnpeneauTb JUHEUHbIE TOKA U e *&O
%
HAYEPTUTh BEKTOPHYIO IMArpaMMy LICTIH. %25 Om
11
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