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[Ipencenarens 7 H.H. bopmorosa

PA3PABOTYHK:

Bopmorosa Hazmexna M3ocumoBHa — mpenopasarens KPY Kormacckoro ¢ummana ®I'bOY BO
«'YMP® umenn agmupana C.0O. Makaposa»

Pabouass mnporpamma yueOHON mucuuiuiiHbl «OIL03 DTEKTpOTEXHHMKAa H 3JIEKTPOHUKA»
paspaboTaHa B COOTBeTCTBHH ¢ De/iepalbHBIM TOCYJapCTBEHHBIM 00pa3soBaTENbHEIM CTaHAAPTOM
cpenHero  mpoeccHOHANIBHOr0  00pa3oBaHHs, YTBEPKICHHBIM IpuKa3oM MuHucTepcTBa
obpazosanus u Hayku Poccuiickoit @enepamun ot 9 mexabps 2016 r. Ne 1568 (3apeructpupoBaH
MunucrepctBoM roctunmu Poccuiickoir @enepanun 26 aexabps 2016 r., perucTpaiMoHHbH No
44946) no cnenuansiocTr 23.02.07 « Texauueckoe o0CTyKMBaHHE U PEMOHT JIBUraTesIed, CHCTEM H
arperatoB aBTOMOOWJIEH» ¢ M3MEHEHHSMH H JonoaHeHHsMH oT 17 nekabps 2020 r. Ne 747,
npodeccronanbabiM cTangaproM 33.005 «CrenuanucT 1mo TEXHHYECKOMY JIMArHOCTHPOBAHHUIO U
KOHTPOJIIO TEXHUYECKOTO COCTOSIHUSI aBTOTPAHCIIOPTHBIX CPEJICTB IIPH MEPHOMYECKOM TEXHHYECKOM
OCMOTpEY», YTBEP)KICHHBIM NpPHKa3oM MHHHCTEpCTBa TpyAa H COLMAIbHOW 3amuThl Poccuiickoi
Oenepanun ot 23 mapra 2015 r. Ne 187m (3apeructpupoBaH MuHHCTEPCTBOM KOCTHIHH
Poccuiickoit ®enepanuu 29 anpens 2015 r., perucrpanuonnsiid Ne 37055), npuMepHOH OCHOBHOH
obpazoBarensHoil mporpammoit  Ne I1-24 rocymapcrsennoro peectpa IIOOII, co cranmapramu
Bopajackuwic Poceusi, ¢ yuérom Crparernn pasBuTHs BocnuTanus B Poccuiickol @enepanuu Ha
nepuos 10 2025 roxa, pabo4en MporpaMMbl BOCITHTAHHUSL.
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1.OBIIAAL XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
YYEBHOU JUCHUIIJIMHBI «OI1.03 QJIEKTPOTEXHUKA U DJIEKTPOHUKA»

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpP€e OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbi:

VYuebnas nucnuminaa «OI1.03 DnekTpoTexXHUKa M 3JIEKTPOHUKa» SBISIETCS 00s3aTeIbHON
yacThio obmenpodeccruonansaoro nukiaa OI1.00 mporpaMMbl MOATOTOBKH CHEITUATMCTOB CPEIHETO
3BeHa B cootBeTcTBUU ¢ PI'OC CIIO
no crnenuanbHocTH: 23.02.07 «TexHuueckoe oOCTy>KMBaAaHWUE W PEMOHT JBHUTATENICH, CHUCTEM H
arperaToB aBTOMOOMIIEH»

yKpynHE€HHON Tpynnbl crnenuainbHocTei: 23.00.00 «TexHuka M TEXHOJOTMHA HA3E€MHOTO
TPAHCIIOPTAY.

Ocoboe 3HaueHWE MAUCIUIUIMHA WMeeT TMpu (OPMHPOBAHMM W PA3BUTHH  OOIIMX
kommerenimii (OK.01, OK.07, OK.09, OK.10), mpodeccuonansubix komnereniuii (ITK 1.1, TIK
2.1, TIK 2.2, TIK 2.3) B cootBerctBHH ¢ PI'OC CIIO, TUYHOCTHBIX PE3YyIbTATOB peaTU3aIiK
nporpammel Boctiutanus (JIP 14, JIP 19, JIP 21, JIP 23).

1.2. Heas 1 niIaHupyeMble pe3yJbTAThl 0CBOCHUS] TUCIHHUIJINHBI:
B pamkax mporpammbl ydeOHOW TUCHUIIIMHBI OOYYaIOIIMMHCS OCBAWBAIOTCS YMEHUS U
3gauudg B coorBeTcTBUU ¢ PI'OC u [TOOIT

Kon VYmMmenusa 3Hanug
OK, IIK
OK 01, |- IIOJIB30BAThCA | - METO/BI pacyeTa U U3MEPEHUsI OCHOBHBIX
OK 07, | DJIE€KTPOU3MEPUTENbHBIMU apaMeTpoOB AIEKTPUUECKUX, MATHUTHBIX U
OK 09, npubopamu, AIIEKTPOHHBIX LETEH;
oK 10, |~ MIPOU3BOIUTH MPOBEPKY | - KOMIOHEHTbI aBTOMOOMIIbHBIX

BIIEKTPOHHBIX M  AJIEKTPHUECKUX | AJIEKTPOHHBIX YCTPOHCTB,;

K LL 1 ementon aBTOMOOMIIS; - METO/IbI 3JICKTPUUECKUX U3MEPEHHUIA;
NK2.1, |- POU3BOJIUTH MOAOODP JIEMEHTOB | - YCTPOWCTBO M  NPUHIMII  JICHCTBHS
IIK 2.2, | snmekrpuueckux nenei U | DJIEKTPHYECKHX MAIIUH
[IK 2.3 | 2JEKTPOHHBIX CXEM

OcBoenue coaepkaHusi y4eOHOM AUCITUTUTMHBI 00eCIIeYnBaeT JOCTHIKEHNE 00 YJarOIIMMHUCS
CJIEIYIOIIMX JIMYHOCTHBIX PE3YJIbTaTOB MPOrPaMMbl BOCITUTAHUS:

JINYHOCTHBIE pe3yabTaThl PeaJin3alui NPOrpaMMbl BOCIIMTAHHUSA, ONIpeAe1¢éHHbIE
0TpacjieBbIMU TPeOOBAHUSIMH K J1€J10BbIM KA4eCTBAM JIHYHOCTH

Kox ®opmyJIMpOBKA

JIP 14 |TIpuoOpereHne oOy4arOIIMMCS HaBBbIKA OLEGHKH HWHGOpManuu B HUQPPOBOM cperde, ee
JIOCTOBEPHOCTh, CIMOCOOHOCTH CTPOHTH JIOTMYECKHE YMO3AKIIOYCHHS Ha OCHOBAHUU

nocTynaronei "HPOPMaLuu U JaHHBIX

JIP 19 | VBaxxuTeapHOE OTHOMICHHS OOYJAIOIIMXCSI K Pe3yJIbTaTaM COOCTBEHHOTO U UYXKOTO TpyJa

JIP 21 |IIpnoGpererre 0Oy4yaloOIIMMUCS OIBbITa JMYHONW OTBETCTBEHHOCTH 3a PAa3BUTHE TPYIIIIBI

00yJaronmxcs

JIP 23 |TTonyueHnue 00y4aronMMuUCcs BO3SMOXKHOCTH CAMOPACKPBITUS M CaMOpeaTi3aliysl JNYHOCTH
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThI

Buna yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM AU CHHUIIIMHBI 149
B T.4. B (popMe NPAKTHYECKOM MOATOTOBKHU 30
BT. U.:

TEeOpeTUIeCcKoe o0ydeHue 101
n1abopaTopHbIe pabOTHI 24
NPAaKTUYECKUE 3aHATHS 6
Koncynpranuu 4
CamocrosrenbHas paboTta 8
IIpome:xxyTouHast aTrrecTanus B (popme JK3aMeHa, 6
nu¢depeHIIUPOBAHHOIO 3a4eTa




2.2. TemaTn4yecKuii IJVIaH U coJepKaHUE Y4eOHOM TN CHUIIITUHbBI

Koanl koMmnereHuu u
JIMYHOCTHBIX Pe3yJbTaToB,

HaunmeHoBaHue Coaep:xanue yueOHOro MaTepuasia u (opMbl OPraHu3alNu AeATEJIbLHOCTH O0bvem B
pa3iesioB U TeM o0yyarommxcst yacax (bopMHPOBAHMIO KOTOPLIX
CIOCOOCTBYET 3JIEMEHT
NPOrpaMMbl
1 2 3 4
Paznen 1. DiekTpoTexHuka 114 OK 01, OK 07; OK 09,
OK 10, IIK 1.1, IIK 2.1,
MK 2.2, 1K 2.3,
JIP 14, JIP 19, JIP 21, JIP 23
Tema 1.1. Coaeprxanue yueOHOro MaTepuaa 2 OK 01, OK 07; OK 09,
JJIeKTpHYecKoe [Tonsitue 06 snexkTpudeckom mose. OCHOBHBIE XapaKTEPUCTHKHU JIEKTPUICCKOTO TOJIS. OK 10, IIK 1.1, IIK 2.1,
noJjie IIpoBOAHUKM M AUAJIEKTPUKU B JJIEKTPUUECKOM I0J€. YCTPONHCTBO M Ha3HAYECHHE K 2.2, IIK 2.3,
KOHIeHcaTopoB. EMKkocTh koHaeHcaTopa. CoelHeHHe KOHIEHCATOPOB JIP 14, JIP 19, JIP 21, JIP 23
Tema 1.2. Conep:kanue y4yeOHOro MaTepuasa 14 OK 01, OK 07; OK 09,
DJIeKTpUYeCKHe DJEMEHTHI 3JIEKTPUUECKON LEMU. DJIEKTPUUECKUM TOK. DU3ndecKkrue OCHOBBI pabOThI 6 OK 10, IIK 1.1, TIK 2.1,
menu nmocrossHHoro | ucroynuka OJIC. 3akon Oma mid ydacTka W TOJMHOM UENH. OJIEKTPUYECKOE IIK 2.2, IIK 2.3,
TOKA COMPOTHUBIICHUE U AJIEKTPUYECKash MPOBOJUMOCTh. 3aBUCUMOCTH COMPOTUBIEHUS OT JIP 14, JIP 19, JIP 21, JIP 23
Temrneparypbl. Pabora W MoIIHOCTH 3JekTpuueckoro Toka. [IpeoOpazoBanue
AJEKTPUYECKON SHEPruM B TEIUIOBYI0. TOKOBasi Harpy3ka MpOBOJOB M 3alllUTa UX OT
neperpy3ok. CoeTMHeHHs MPUEMHHUKOB AJICKTPOIHEpTHH. 3akoHbl Kupxroda
JlabopaTopnasi paGora Ne 1 1
OnbITHOE MOATBEPKICHUE 3aK0oHa OMa
JlabopaTopHas padora Ne 2 1
M3ydyeHne cMEIaHHOTO COEAMHEHUS PE3UCTOPOB
JlabopaTopHas padora Ne 3 1




OnpeneneHne >IeKTPUIECKON MOIIHOCTH M pabOThI 3JIEKTPUUECKOT0 TOKA

JlabGoparopHnasi padora Ne 4
Omnpenenenne KodhUIIMEHTA MOJIE3HOTO NEHCTBUS IIETH MTOCTOSHHOTO TOKa

IIpakTuyeckas padora Ne 1
Pacuer niereii mocTOSSHHOTO TOKA

CamocTrosiTesibHasi padoTa 00yYarommXxcst
Pemenue 3amau. IlogroroBka K J1abopaTopHbIM paboTam

Tema 1.3.
JIEKTPOMAarHeTHU3M

Conep:kanue y4yeOHOro MaTepuasia

10

OcHOBHBIE TapaMeTpbl MAarHUTHOTO IMoJisl. MarHuTHble Marepuaibl. | HcTepe3uc.
[Ipumenenne ¢eppoMarHUTHBIX MaTepuanoB. JlelicTBUe MarHMUTHOrO TIONSA Ha
IIPOBOJAHUK C TOKOM. 3akOH Awmmepa. DJNEKTPOMAarHuTbl U UX NPUMEHEHHE. 3aKOH
anekTpoMarHuTHON uHAYKUWU. [IpaBuno Jlenma. CamoumHnykuusi. VHIyKTHUBHOCTB.
B3anmuas wuHaykuus. lMcnonb3oBaHME 3aKOHA JJIEKTPOMATHUTHOM HWHIAYKIUMUA W
SIBJICHUSI B3AUMOWHIYKIIUHU B DJIEKTPOTEXHUYECKUX YCTPOMCTBAX

OK 01, OK 07; OK 09,
OK 10, IIK 1.1, TIK 2.1,
IK 2.2, 1K 2.3,

JIP 14, JIP 19, JIP 21, JIP 23

Tema 1.4.
JJleKTPUYeCKue
nenu oaAHoGa3HOro
1epeMeHHOr0 TOKa

Coaep:xaHue yueOHOro MaTepuasia

18

CunycomnalibHBIA TEepeMeHHbI TOk. [lapameTpel u ¢opma mnpencTaBiIeHUS
nepeMmeHHbIX D/IC, HanpskeHus], TOKa, MArHUTHOTO 1oToka. [lonydeHne nepemeHHoM
OJIC. DnekTpudeckrue MPOIECChl B MPOCTEUIINX JICKTPUUECKUX LEMSAX C aKTUBHBIM,
WHJYKTUBHBIM U EMKOCTHBIM 3JeMeHTaMu. 3akoH Oma mJis 3TuxX uenei. BekTopHbie
nuarpaMMbl. Hepa3BeTBIEHHBIE LIENMU NEPEMEHHOTO TOKA C AaKTUBHBIM, UHAYKTHBHBIM
1 EMKOCTHBIM 3JIEMEHTaMHU. Pe3oHaHC HanpspkeHu. AKTHBHAs, peaKTUBHAS U IMOJIHAS
MOIIIHOCTH B LEMH IEPEMEHHOr0 TOKa. Pa3BeTBIEHHBIE LIEMM MEPEMEHHOrO0 TOKa C
AKTUBHBIM, HHIYKTUBHBIM U EMKOCTHBIM dJIeMeHTaMu. Pe3oHanc TokoB. Koaddurment
MOIIIHOCTH U CIIOCOOBI €r0 MOBBIIICHUS

10

JlabGoparopHnasi padora Ne 5
HccnepoBanue nocieqoBaTeIbHOTO U NapaIeIbHOTO COSUHEHUS KOHIEHCATOPOB.

JlabopaTopnasi pabora Ne 6
HccnenoBaHue NOCIENOBATENBHOTO W MApAUICNBbHOTO  COEOMHEHHUS]  KaTylIeK

OK 01, OK 07; OK 09,
OK 10, IIK 1.1, TIK 2.1,
K 2.2, IIK 2.3,

JIP 14, JIP 19, JIP 21, JIP 23




HHAYKTHBHOCTU

JlaGoparopHnas padora Ne 7
HccenepoBanue HEPA3BETBICHHOM LU IEPEMEHHOT0 TOKA. Pe30HaHC HalpsiKeHUI

JlabGoparopHnasi padora Ne 8
HccenepoBanue pa3BeTBICHHON LIENN IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB

CamocTrosiTesibHasi padoTa 00yYarommXxcst
Pemenwue 3anay. [Togroroska k nabopaTopHbsIM paboTam

Tema 1.5.
DJleKTpUYeCcKHue
nenu TpéxdgasHoro
NMepeMEeHHOr0 TOKA

Conep:kanue y4eOHOIro MmaTepuasa

16

OcHoBHble 2eMeHTHl TpéxdaszHoii cuctemsbl. [lomyuenue Tpéxdaznoin D]JIC.
Coenunenne OOMOTOK TeHepaTopa W TOTpeOuTens TpEX(azHOTO TOKa «3BE3A0NY.
OcHoBHBIE pacu€THbIe ypaBHEHUs. COOTHOIICHUS MEXAY JIMHEHHBIMH U (a3HBIMU
BenmurHaMu. CHUMMETpUYHAs M HECUMMETpPUYHAas Harpy3ku. HeWTpanbHbId TTPOBO.
CoenuHenne  OOMOTOK  TeHepaTopa M morpeOutens  TpéxdasHOro  ToKa
«TpeyroJbHUKOM». COOTHOLICHUS MEXAY JTUHEHHBIMU M (Da3HBIMHU BEIUYMHAMH.
CummeTpuuHasi ¥ HECUMMETpPHUYHAs Harpy3ku. MOIIHOCTh TpEX(Pa3HOW CUCTEMBI.
Pacuér Tpéxdaznoii ienu npu CHMMETPUYHON Harpys3ke

JlabopaTopnasi pabora Ne 9
Hccnenoanue nenu TpéxpazHoro mepeMeHHOTO TOKA COSTMHEHHON «3BE3701»

JlabopaTopnasi paGora Ne 10
Uccnenosanue enu Tp€XdazHoro MEPEMEHHOTO TOKa COECIMHEHHOMI
«TPEYTOIBLHUKOM

JlaGoparopHnasi padora Ne 11
OrnpezenieHre aKTUBHOM, pEaKTUBHOMN M MOJHOM MOIITHOCTH

CamocrosiTesibHas padoTa 00y4arOIIMXCA
1. Pemenue 3amauy.
2. IloaroroBka K J1abOpaTopHBIM paboTam

OK 01, OK 07; OK 09,
OK 10, IIK 1.1, TIK 2.1,
IK 2.2, 11K 2.3,

JIP 14, JIP 19, JIP 21, JIP 23

Tema 1.6.
DJleKTpUYecKHue
H3MepeHus U

Conep:kanue y4eOHOro MaTepuaa

16

[Ipsmble u KocBeHHble wu3MepeHus. Krnaccupukamus 3IeKTpPOM3MEPUTEIBHBIX
npubopoB. Kiacc TOYHOCTH »3ieKTpoM3MepuTenbHbIX npuOopoB. Ilorpemuoctu

14

OK 01, OK 07; OK 09,
OK 10, IIK 1.1, TIK 2.1,
IK 2.2, 1K 2.3,




3JIEKTPOU3MEPUTEb
HbIe PUOOPBI

n3MepeHuil. M3mepenue HampspbkeHus M TOKa. PacimiupeHue npeneinoB U3MEpEeHHs
BOJIBTMETPOB U aMIepMeTpoB. M3MepeHne MOIHOCTH U 9HEpruu. CXeMbl BKIIOYECHHUS
BaTTMETPOB. MHIyKIHOHHBIE CYETUUKU. M3MEpeHne 3IIEKTPUYECKOr0 CONPOTUBIICHUS
IIOCTOSIHHOMY TOKY. lcnonb3oBaHME JNEKTPUYECKUX METONOB MUl  W3MEPEHHUS
HEDJICKTPUYECKHUX BEJIMYMH MPH IKCIUTyaTallud U 00CTY)KMBAaHUU aBTOMOOMIIEH

JIP 14, JIP 19, JIP 21, JIP 23

JlabopaTopHas padora Ne 12 2
W3mepeHune conpoTUBICHHUS METOJIOM BOJIBTMETPA U aMIIepMETpa
Tema 1.7. Conep:kanue y4eOHOro MaTepuaa 10 OK 01, OK 07; OK 09,
Tpancdopmaropsl | Hasnauenue, kinaccupukanus W IPUMEHEHHE TpaHcOPMAaTOpOB. YCTPOHUCTBO H 8 OK 10, TIK 1.1, TTK 2.1,
npuHIMN  AeifcTBua  ogHodasHoro TpaHcdopmaropa.  DieKTpudeckas — cxema 1K 2.2, TIK 2.3,
onHodasHoro tpancopmaropa. Pexumbl paboTel Tpanchopmaropa. Kosdduuument JIP 14, JIP 19, JIP 21, JIP 23
MOJIE3HOTO AcCcTBUs TpaHchopmaropa. TpéxdaszHbie
TpanchopmaTopsl. TpanchopmaTopsl crielHaIbHOTO Ha3HAUSHHS (CBApOYHBIE,
W3MEPHUTEIIbHBIE, aBTOTPaHC(HOPMATOPHI)
JladopaTopuas pagora Ne 13 1
Uccnenoanue padboTel ogHOda3zHOTO Tpanchopmaropa
JlabopaTopHas padora Ne 14 1
Onpenenenue ko3 dunmenta TpaHchopmanuu
Tema 1.8. Conep:kanue y4eOHOro MaTepuaJa 8 OK 01, OK 07; OK 09,
DJIeKTpUYeCKHe Haznauenue, xiaccudukanus v o0JacTh NMPUMEHEHHMS MAIIMH I[EPEeMEHHOIO TOKa. 6 OK 10, IIK 1.1, TIK 2.1,
MAalIUHBI Bpamaromeecss MarHuTHOE ToJIe. YCTPOMCTBO W MPHUHIMN JCHCTBUA TpEx(da3zHOTO [IK 2.2, TIK 2.3,
IMEPEMEHHOI0 TOKA | aCUHXPOHHOTO 3JIEKTPOIABUTATEIS. JIP 14, JIP 19, JIP 21, JIP 23
[lyck B XOJ, peryJupoBaHHE YACTOTHI  BpALEHUS U  PEBEPC ACHUHXPOHHOTO
ANEKTPOABUraTeNsl. XapaKTepUCTUKU acMHXpoHHoro nsuratens. KII/[ acuHxpoHHOro
anekTpoasuratens. OnpHodaszHble aCHMHXPOHHBIE 3JieKTpojaBuratenu. CHHXPOHHBIH
AJIEKTPOABHUraTEh
JlabopaTopHas padora Ne 15 2
[Tyck B X0 1 CHATHE PabOYHMX XapaKTEPUCTUK TPEX(PA3HOTO ACHHXPOHHOTO JIBUTATEIS
Tema 1.9. Coaep:xanue yueOHOT0 MaTepHaJia 8 OK 01, OK 07; OK 09,
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DJIeKTpHYeCcKHe YCTpoWCTBO U MPUHIUI JEHCTBHUS MAIIMH MOCTOSIHHOTO Toka. OOpartumocts. DJ1C u 6 OK 10, IIK 1.1, TIK 2.1,
MAalIUHbI peakuus sikopsi. ['eHepaToOphl MOCTOSHHOTO TOKA: KJIacCU(UKALIMS, CXEMbl BKIIOUCHHS [1K 2.2, TIK 2.3,
MOCTOSIHHOTO TOKa | OOMOTKM BO30YXXJEHUS, XapakTepuCTHKH. [lyck B X0, peryimpoBaHHE YacTOTHI JIP 14, JIP 19, JIP 21, JIP 23

BpallleHus, peBepcupoBaHue U TopMoxeHue. KIIJ[ mammH MOCTOSHHOTO TOKA.
ITpruMeHeHre MalluH MOCTOSTHHOTO TOKA B 3JICKTPOCHAOKEHHH aBTOMOOUIIeH
JlabopaTopHas padora Ne 16. 2
VcniplTanue ABUraTess MOCTOSHHOTO TOKA
Tema 1.10. Conep:xkanue y4yeOHOro MaTepuasia 6 OK 01, OK 07; OK 09,
OcHoBbl Knaccudukanuss ~ snekrpornpuBofoB.  Pexumbl  paboThl  3JIEKTPONPUBOJIOB. OK 10, IIK 1.1, K 2.1,
JJIEKTPONPHUBOAA | OnpenesieHHEe MOUIHOCTH TPH TPOJODKUTEIFHOM M TOBTOPHO — KPAaTKOBPEMEHHOM K 2.2, TIK 2.3,
pexxumax pabotsl. Ilyckoperymupyromiass W 3aliuTHas amnmapartypa. PeneitHo- JIP 14, JIP 19, JIP 21, JIP 23
KOHTAaKTHBIE CHCTEMBI YIpaBJIEHUA »dJeKTpoaBurareneil. I[IpumeHnenue peneitHo-
KOHTAKTHBIX CHUCTEM YIPAaBJICHHUS 3JCKTPOJBUTATENEH IS YIPABICHUS MAlIMHAMU U
MEXaHU3MaMH B IIPOLIECCE TEXHUYECKOT0 00CIyKMBaHUs aBTOMOOMIIEH
Tema 1.11. Coaeprxanue yueOHOro MaTepuaa 6 OK 01, OK 07; OK 09,
Hepenaya u CxeMbl 3JIeKTPOCHAO0XEHUs IPOMBIIUIEHHBIX HpeAnpusTuid. TpaHchopmaTopHble OK 10, IIK 1.1, K 2.1,
pacnpenejienue NOJCTaHUUU. PacrnpenenuTenbHble MYHKTBL. ONEKTPUYECKUE CETH IMPOMBIILICHHBIX IK 2.2, TIK 2.3,
IeKTPHYeCKOi npennpusatiii. IlpoBoga u kabenu. 3asemiieHue. YU€T M KOHTPOJIb IMOTPEOJICHUS JIP 14, JIP 19, JIP 21, JIP 23
IHEPrum anekTposHepruu. KomrneHcanus peakTuBHOM MOIHOCTH. KOHTPOIIb 37IEKTPOU30IIAILIUH.
DneKkTpoOe30nmacHOCTh MPU MPOU3BOCTBE PAOOT MO TEXHUIECKOMY OOCITYKUBAHHUIO U
PEMOHTY aBTOMOOMIIEH
Pa3nen 2. DjeKTpoHHKA 25 OK 01, OK 07; OK 09,
OK 10, IIK 1.1, IIK 2.1,
IIK 2.2, [IK 2.3,
JIP 14, JIP 19, JIP 21, JIP 23
Tema 2.1. Coaeprxkanue yaeOHOro MaTepuaJa 2 OK 01, OK 07; OK 09,
du3znyecKne 0CHOBBI | DJIEKTPONPOBOAHOCTD TIOIYNPOBOAHUKOB. CBOCTBA P-N mepexoaa. Busl mpo6os OK 10, IIK 1.1, TIK 2.1,
3JIEeKTPOHUKH I1IK 2.2, IIK 2.3,

JIP 14, JIP 19, JIP 21, JIP 23
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Tema 2.2. Coaepsxanue yueOHOro MaTepuaa OK 01, OK 07; OK 09,
110y HpOBOXHMKOBLI VYcnoBHbIE 0003HAYEHHUs, YCTPOWCTBA, TMPUHIUN JCHCTBHS, BOJbTaMIICPHBIC 4 OK 10, IIK 1.1, IIK 2.1,
e IpuoopbI ’ ’ ’ MK 2.2, IIK 2.3,
XapaKTepUCTUKH, TapaMeTpbl, MapKUPOBKA M MPUMEHEHUE BBIIPSIMUTEIbHBIX IHOJOB
. . JIP 14, JIP 19, JIP 21, JIP 23
U CTaOMJIUTPOHOB. YCIIOBHBIE 0003HAYEHHUS, YCTPONUCTBO, MPUHIHI IEHCTBUSA, CXEMBI
BKIJIIOUEHUS, XapaKTEPUCTHKHU, MapaMeTpbl, MapKUpPOBKAa OUMOJSPHBIX U IOJIEBBIX
TpaH3UCTOPOB. TUpHUCTOPHI
JlaGoparopuasn paéora Ne 17 2
HccnenoBanue NByXMOIynepUOAHOTO BHIIPSIMUTENS
Tema 2.3. Conep:kanue y4eOHOro MaTepuasia 2 OK 01, OK 07; OK 09,
HNuTerpanbubie WHTerpanbHble  CXEMBl  MHKPORJIEKTPOHMKH.  [MOpuaHble,  TOHKOIJIEHOYHBIE OK 10, IIK 1.1, TIK 2.1,
CXeMbI MOJYMPOBOIHUKOBBIE ~MHTETPAJIbHBIE MHKPOCXEMBI. TeXHOJOrus HW3rOTOBJIEHUS [K 2.2, TIK 2.3,
MHMKPOJIEKTPOHUKHU | Mukpocxem. CoenanHeHue 31MeMeHTOB U odopmiieHne mukpocxeMm. Knaccudukarus, JIP 14, JIP 19, JIP 21, JIP 23
MapKUPOBKa U MPUMEHEHHE MUKPOCXEM
Tema 2.4. Conep:kanue y4eOHOIro MaTepuasa 6 OK 01, OK 07; OK 09,
DJIEKTPOHHbIE Haznauenue, xmaccudukaius, o0O0OIIEHHAsS CTPYKTypHash CXeMa BBIIPSIMUTENCH. 4 OK 10, IIK 1.1, TIK 2.1,
BBINIPAMMTEJHU H Opnodasusle u TpexdaszHble BbhIIpsMUTENU. Ha3zHaueHue W BHUIBI CIUIQXKHBAIOIINX [K 2.2, TIK 2.3,
CTa0UIN3ATOPbI ¢GunbTpoB. CTaOMIIM3aTOPBI HAMPSHKEHUS W TOKA, WX Ha3HAYEHHE, TPUHIIUUATBHBIC JIP 14, JIP 19, JIP 21, JIP 23
CXEMBI, TPUHIUT ACHCTBUS, KOADPHUITMEHT cTabuIn3aiu
IIpakTuyeckas padora Ne 2 2
Pacuér mapamMeTpoB 1 COCTaBIIEHHUE CXEM PAa3IMUHBIX TUIIOB BBIIPSIMUTENEH
Tema 2.5. Coaeprxanue yueOHOro MaTepuaa OK 01, OK 07; OK 09,
DNeKTpOHHbIE Hasnauenne wu kimaccudukanus OSIIEKTPOHHBIX ycunutened. [lpuHnun pelicTBus 2 OK 10, IIK 1.1, TIK 2.1,
YCHJIUTEIHN I1IK 2.2, IIK 2.3,

MOJyIIPOBOJIHUKOBOIO Kackaja ¢ OWIIOJSPHBIM TpaH3UCTOpoM 1o cxeme OD.
[Toctpoenne rpadUkoB HaNpsHKEHUS M TOKOB IIETIM HArpy3ku. MHOrokackaJIHbIe
TPAH3UCTOPHBIC YCUJIMTENH. YCWINTEIN IOCTOSIHHOIO TOKA, HWMIIYJIbCHBIE W
n30MpaTesIbHbIE YCUIIUTENN

JIP 14, JIP 19, JIP 21, JIP 23
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IMpakTuyeckas padora Ne 3 2
Omnpenenenne pabouell TOYKM Ha JMHUMA HArpy3kd W TOCTpOEHHE TrpaduKoB
HAMPSHKCHUS U TOKA B IIETTH HATPY3KU YCHUJIMTEIBHOTO KacKaja
Tema 2.6. Conep:xkanue y4ye0OHOro Mmarepuasa 2 OK 01, OK 07; OK 09,
JJIeKTPOHHbIe VYcnoBus BO3HMKHOBEHHS HE3AaTYXaIOIIUX KOJNCOAHWA B OJICKTPUYECKON IIETH. OK 10, IIK 1.1, IIK 2.1,
TeHepaTopel 1 OnekTpoHHbIe reHepaTopsl Thna RC u IIK 2.2, IIK 2.3,
H3MEPHTETLHBIE LC. MyneruBuOparopel. Tpurrepbl. OJNEKTPOHHBIE U3MEPUTEIbHBIE MPUOOPHI. JIP 14, JIP 19, JIP 21, JIP 23
npuoope! DJIEKTPOHHBIN BOJIBTMETP
Tema 2.7. Conep:xanue y4ye0OHOro Mmarepuasa 2 OK 01, OK 07; OK 09,
JIeKTPOHHEBIE DNEeKTPOHHBIE YCTPOMCTBAa AaBTOMATHKH M BBIYUCIUTEIBHOM TEXHUKH. [IpuHIMI OK 10, IIK 1.1, K 2.1,
yerpoiicTa JEUCTBUSA, OCOOCHHOCTH M (DyHKIHMOHAIbHBIE BO3MOXKHOCTH 3JIEKTPOHHBIX pelle, K 2.2, TIK 2.3,
ABTOMATHKHU M | jJorM4eCKHUX DJIEMEHTOB, PETHCTPOB, ACMU(PATOPOB, CYMMATOPOB JIP 14, JIP 19, JIP 21, JIP 23
BBIYHCJINTEIbHOM
TeXHUKH
Tema 2.8. Conep:kanue y4eOHOro Mmarepuasa 1 OK 01, OK 07; OK 09,
Muxponpoueccopbl | MecTo B CTPYKType BBIUMCIMTEILHOW TEXHHUKH MHUKPOIIPOIIECCOPOB U MHUKpO-DBM. OK 10,IIK 1.1, IIK 2.1,
1 MHKpo-IBM [IpumeHeHre MUKpPONPOLECCOPOB U MUKpO-OBM 111 KOMIUIEKCHON aBTOMAaTHU3alUH IIK 2.2, 1K 2.3,
yIpaBJIeHUsI MPOU3BOACTBOM, B HH(POPMAIIMOHHO-U3MEPUTEIbHBIX CHCTEMaX, B JIP 14, JIP 19, JIP 21, JIP 23
TEXHOJIOTUYECKOM 000pyAOBaHUU. APXUTEKTYpa ¥ PYHKIIMH MUKPOTIPOIIECCOPOB
Kouncyabrauuu 4
IIpome:xxyTouHasi aTTecTanus 6
Bcero: 149
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3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YYEBHOM JUCITATLIIAHBI

3.1. [as peanu3anuu MNporpaMmbl y4eOHOW [JAMCHMIUIMHBI JOJAKHBI  ObITH
NpeaycMOTPeHbI cJieAyolue crelualbHble NOMelleHUs:

VYueOnast ayauropust «DIEKTPOTEXHUKA ©  dJeKTpoHHMKa. OOmeoOpa3oBaTenbHbIC
JTUCIUTITMHBL», OCHANIEHHAs 000pYA0BaHUEM: KOMIUICKT Y4eOHOU MeOenn (CTObI, CTYNbs, JOCKA);
koMmmbtoTep B coope (cucremusiii 610k (Intel Celeron 3 GHz, 1 Gb), monutop Philips 193 KK,
KJIaBHATypa, MbIIIb) - 1 mT., mpunaTtep nazepasiidi HP 1102 - 1 mt., TeneBu3op Samsung 20" DJIT - 1
IIT., JIOKAJbHAas KOMIIBIOTEpHAsl CETh, KOJOCKOMN; AIMIapaTr MPOEKIMOHHBIH YHHUBEPCAJIbHBIN C
ontuie—ckoii ckambeit ®OC-67; Buneobunsmer; Mukpokanskymstop; [Tnakarer; Kogorpammer,
[IpubGop mans wW3ydeHUs Ta30BbIX 3akoHOB; ['a3o0BeIi Tepmomerp; Manomerp; Tepmomerp
JneMoHcTpamoHHbI;  KoHaeHcammonueii  rurpometp; Ilcuxpomerp saektponssiid; Hacoc
Komosckoro; Becol ¢ paznoBecom; Mukpometp; llItanrenuupkyns;, Habop rups; [Ipubop mis
ompeneneHuss JTuHeWHoro pacmupenus; [lapooOGpazoBarens; DneKTporuTka, MeTp y4deOHBIH;
Awmnepmerp; Bonstmerp; Habop kowaencatopoB; Pesuctop (1,5-2 Owm); Brikirouatens
nByxmnoitocHbd; Habop mpoBomoB; Mcrounuk nutanusi; Peoxopa; HabGop mo snekTpuyecTBy;
[TpuGop ans ompeneneHus TemIeparypHOro kKoag—¢uimeHTa JuHEeHHoro pacmupenus; Habop
XUMHYECKOM mocyapl; [anbBaHOMETp AEMOHCTpPAlMOHHBIM; BoOIbTMETp AEMOHCTpalMOHHBIN;
Habop mnonynpoBoanukoB; AmnepBosnbtMerp ABO; IlnactuHka ¢ mapauieTbHBIMH TPaHIMU;
Pemerka maudpakumonnas; [IpoGop st ompeneneHus JIWHBI CBETOBOW BOJHBI, Habop nuH3;
Muxkpoamnepmerp; HaGop ans u3ydeHus 3aKOHOB OCBeIeHHOCTH; Habop crekTpaibHBIX TPYOOK;
BrimpsiMuTens BEICOKOBOJIBTHBIN; Beimpsimurtens (4 — 12B)

3.2. UndopmanmnonHoe obecriedeHre peaau3anun NporpaMmmbl

Jlns  peanu3allid  MporpamMMmbl B OMOIMOTEYHOM  (OHIE UMEIOTCS  JIEKTPOHHBIC
oOpasoBarenbHble U UHPOPMAIIMOHHBIE PECYpPChI, B TOM 4HuCie pekoMeHaoBaHHbIe DYMO, mis
UCTONBb30BaHUsl B oOpasoBarenbHOM Tmporecce. [Ipu dopmupoBanumu Oubnuoreynoro Qouaa
YYTE€HBl W3JIaHMs, MPETyCMOTPEHHBIE MPUMEPHOW OCHOBHOW 0Opa3oBaTEIbHON MPOrpaMMON IO
cneunanbHoct  23.02.07 «TexHuueckoe oOCTy)XKMBaHHE M PEMOHT  JBUTATeNed, CHUCTEM U
arperaToB aBTOMOOMIICH».

3.2.1. OcHOBHbBIE 3JICKTPOHHBIE U3IAHUS

1. DnexrporexHuka u 3aeKTpoHUKA B 3 T. Tom 3. OCHOBBI SJIEKTPOHUKH M DJICKTPHUECCKUE
U3MEpEeHUsS | YYeOHMK M TPAKTHKYM JJIsI CpeIHEero MpogecCHOHAIBbHOro oOpa3oBaHwus /
2. B. Ky3nenos, E. A. Kymuxora, II. C.Kynstnacos, B.II. Jlyaun; mom oOmieit pemaxiuei
B. Il. Jlyauna. — 2-e¢ wuzn., mepepad. m jom. — MockBa : M3marensctBo IOpaiit, 2021. —
234 c.— (Ilpodeccuonanbroe obpa3zoBanue). — ISBN 978-5-534-03756-2. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHast mwiatpopma  FOpaiit [calT]. — URL:
https://urait.ru/bcode/472745.

3.2.2. JlonoJHUTEIbHbI€ HCTOYHUKM:

2. DNeKTpOoTexXHHKa W 3JeKTpoHHKa B 3 T. Tom 2. DineKTpoMarHUTHbBIE YCTpOHCTBAa U
AJICKTPUYCCKUE MAIIMHBI : YYEOHWK U TMPAKTUKYM [UII  CpeaHero mpodecCHOHaTbHOTO
obpazoBanus / B. U. Kucenes, 3. B. Ky3nenos, A.W. KonsuioB, B. Il Jlynun; mox oOriei

penakumeit B. I1. Jlynuna. — 2-e u3z., mepepab. m mon. — Mocksa : M3marensctBo IOpaiit,
2021. — 184 c. — (Ilpodeccuonanproe obdpazoBanue). — ISBN 978-5-534-03754-8. — Texkcr :
AJICKTPOHHBINA /l O6pa3zoBarenpHas maTdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/472795.
3.3. Opranmn3anusi 00pa3oBaTeJIbLHOIO NMpoLecca
3.3.1. TpeGoBaHus K yCJOBHSIM NPOBEACHUS YIeOHBIX 3aHATHH
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VYyeOHasi AUCHMILIMHA C LIETBI0 00ecleyeH s TOCTYITHOCTH 00pa30BaHus, MOBBIIICHUS €ro
KayecTBa INpU HEOOXOIUMOCTH MOXKET OBbITh peajnu30BaHa C TNPUMEHEHHEM TEXHOJIOTHH
JTUCTAaHIIMOHHOTO, AJIEKTPOHHOT'O U CMEIIAHHOTO 00Y4YEeHHUSI.

DNeKTpOHHOE O0Yy4YEeHHE U JUCTAHLMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH HCIOIb3YIOTCS
TUTSL:

— OpPraHU3aLUU CaMOCTOSITENIFHONW paboThl 00y4aromuxcs (MpeIocTaBIeHne MaTepraioB B
AIIEKTPOHHON (opMe JuUIs CaMOMOATOTOBKH; OOECledYeHHEe MOArOTOBKM K TPAKTHUYECKUM U
71a00paTOPHBIM 3aHATHUSM, OPraHU3ALNS BO3MOKHOCTH CAMOTECTUPOBAHUS U JIP.);

— IPOBEICHUSI KOHCYJIbTAlUMH C  HCHOJB30BAHUMEM  PA3IMYHBIX CPEACTB  OHJIAMH-
B3auMoOJIeiicTBUS (HampuMep, BeOWHApOB, (HOPYMOB, YaTOB) B HIEKTPOHHO-MH(DOPMAITMOHHOU
obpasoBarenbHoll cpene Kotmacckoro dmmana ®I'BOY BO «'YMP® umenun agmupana C.O.
MakapoBa» ¥ ¢ IPUMEHEHHEM JIPYTHX TUIATPOPM U CEPBUCOB JIsi OPraHU3aAIMH OHJIAH-00yYeHHUS;

— OpraHu3alUy TEKYLIEro U MPOMEKYTOYHOTO KOHTPOJISI 00yJaromuxcs 1 JIp.

CwmemianHoe oOyueHue peaan3yercs MOCPeICTBOM:

— OpraHU3alMU  COYETAaHUS  ayJUTOPHOM paboTel ¢  paboTOil B AIEKTPOHHO-
nHpopmanmonHoi obOpazoBarenbHOi cpene Kormacckoro dumana ®I'bOY BO «I'YMP® umenn
anmupana C.O. MakapoBa» U ¢ MpPUMEHEHHEM JAPYIHX IIAaTGOpM M CEPBUCOB Ui OpraHU3alUu
OHJIAMH-00y4YeHNS;

— PEryJIsIpHOTO B3aMMOJEHCTBHS IPENoAaBaTeliss C OOYyYaloUMMHCA C HCIOJIb30BaHHEM
TEXHOJIOTUH 3JIEKTPOHHOTO U IUCTAHLIMOHHOTO 00yUYEeHHS;

— OpraHu3alliy TPYIINOBOW y4yeOHOW NeATENbHOCTH OO0y4arommxcs B 3JIEKTPOHHO-
nHpopmanmonHoi oOpazoBarenbHO# cpene Kormacckoro dumana ®I'bOY BO «I'YMP® umenn
anmupana C.0. MakapoBa» Win ¢ IPUMEHEHHUEM JIPYTUX MIaT(GOpM M CEpBUCOB JJISi OpraHU3aluu
OHJIAMH-00y4YeHUS.

OCHOBHBIMU ~ CPEJCTBAMH, HCIOJIb3YEMBIMU Ui peaju3allid JaHHBIX TEXHOJIOTHUH,
ABIISIOTCSA: CHUCTEMBbl TUCTAHIIMOHHOTO OOY4YEHHS, CUCTEMbl OpPraHu3allud BUICOKOH(EpEeHIH,
AIIEKTPOHHO-OMOIMOTEUHbIE CHCTEMBI, 00pa30BaTeIbHbIE CAUTBHI M MOPTAJbl, COIMAIbHBIE CETH U
MECEHJIXKEPHI U T.1.

3.3.2. TpeGoBaHus K yCJOBHSIM KOHCYJIbTAMOHHON MOMOIIH 00y4YaI0IINMCH

®DopMbl TPOBEAEHUS KOHCYIbTALUNA: TPYIIOBbIE M MHIUBUyabHBIE.

3.3.3. TpeOGoBanuss K YyCIOBHAM OPraHU3AIUM BHEAYJAUTOPHOH JeSTeJbHOCTH
o0y4Jaromuxcs

Peanuzanus yuyeOHOM TUCHMITIIMHBI 00ECTIEUUBACTCS JTOCTYIIOM Ka)JIO0T0 00YYarolerocs K
3JIEKTPOHHO-WH(POpMaMoHHOW oOpa3zoBarensHOil cpene Kotmacckoro dummana d®I'BOY BO
«'YMP® umenn aamupana C.O. MakapoBa» u O0uOAHOTEYHOMY (POHAY, YKOMILICKTOBAHHOMY
JNEKTPOHHBIMU Y4EOHBIMU U3AHUSIMHU.

Bo BpeMsi caMOCTOSATENIBHOM MOATOTOBKH 00yYaromuecst 00eceunBaloTesl JOCTYIIOM K CETH
Nurtepner.

JlocTyn K 31eKTpOHHO-UH(GOPMAIMOHHOK oOpa3oBarenbHOU cpene Kormacckoro dummana
OI'BOY BO «'YMP® umenn agmupana C.O. MakapoBa» u 6ubnmroredHomy (hOHIY, BOZMOXKEH C
JT1000T0 KOMIIBIOTEPA, MOAKIIOYEHHOTO K ceTh MHTepHeT. [ nocTyna K ykazaHHBIM pecypcaM Ha
tepputopun Kotnacckoro ¢unuana ®I'bOY BO «I'YMP® umenu ammupana C.O. MakapoBa»
oOyyaromuecss MOTryT O€CIJIaTHO BOCIIOJNIB30BAaThCSl KOMIIBIOTEpAaMM, YCTAHOBJICHHBIMH B
OMOIMOTEKE UITH KOMITBIOTEPHBIMU KJIacCaMH (BO BHEYUEOHOE BpeMs).

3.4. KagpoBoe odecnieueHne 00pa3oBaTe/JIbHOIO NMpouecca
Kpamudukamms mnenarornyeckux padotHukoB Kotmacckoro ¢ummana OI'bBOY BO
«CTYMP® umenu agmupana C.O. MakapoBa», y4acCTBYIOIIMX B peaiM3alldd 00pa30BaTEIHHOU
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IIPOrpaMMBI, a TaKKe JIML, IPUBJIEKAEMbIX K peanu3aluy o0pa3oBaTeIbHON MPOrpaMMbl Ha IPYTHX
YCIIOBHAX, B TOM YHCJIE U3 YMCla pyKoBoauTened u padotHukoB Kotnacckoro ¢unmana ®I'BOY
BO «I'VYMP® wumenn agmupana C.O. MakapoBa» M HMHBIX OpraHu3aluii, JOJDKHA OTBEYaTh
KBATU(DUKAIIMOHHBIM TPEeOOBAaHMSIM, YKa3aHHBIM B KBaIHU(UKAIMOHHBIX CIPABOYHHKAX, U B
npodeccuonaibHoM 33.005 «Crnenuanuct 1Mo TEXHUYECKOMY JTHAarHOCTUPOBAHHWIO M KOHTPOIIIO
TEXHUYECKOTO COCTOSIHUSI aBTOTPAHCHOPTHBIX CPEJCTB MNpPU MEPUOJUYECKOM TEXHUUYECKOM
ocMmoTpe». llemarormueckue paOOTHHUKH, MPUBIEKAEMble K peaTU3allid MPOrPaMMBbl, JTOJKHBI
MOJTy4aTh JOMOJHUTEIbHOE TMpodeccnoHallbHOe OO0pa30BaHWE IO MPOrpaMMaM ITOBBIIICHUS
KBaM UK He pexe 1 pasa B 3 roja.
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YYEBHOM AU CIHUILIMHBI

PesyabTaThl 00y4eHHs

Kputepuu oneHku

MeToabl OIEHKH

3HaTh: JleMoHCTpHUpOBATH 3HAHUE
- METOJABl pacueTa M HW3MEPEHHS | MOpsIKa pacuera U HU3MEpEeHUus
OCHOBHBIX rmapaMeTpoOB | OCHOBHBIX rmapamMeTpoB
BHGKTpI/I‘-IGCKI/IX, MAardiuTHBIX 148 BHGKTpI/I‘-IGCKI/IX, MAarduTHBIX H
AJIEKTPOHHBIX LETIEH AJIEKTPOHHBIX LETEH

- KOMITOHCHTHI aBTOMOGI/I.HBHBIX I[GMOHCTpI/IpOBaTB 3HAHUEC MECT

3JIEKTPOHHBIX YCTPOMCTB

PaCIIOJIOKCHUA, OCHOBHBIX
napaMeTpoOB U COCTaBa OCHOBHBLIX

ABTOMOOWJIBHBIX  AJIEKTPOHHBIX
YCTPOMCTB
- METO/IbI JIEKTPUYECKUX | JIeMOHCTpUPOBAThH 3HaHHUE
U3MEPEHUI COBPEMEHHBIX METO/IbI

U3MEPEHU B COOTBETCTBUHU C
3aJlaHHEM

Texkymuii KOHTpOJIb B
dbopme AKCIIEPTHOTO
HaOJIIONEHNUSI M OLEHKHU
pE3yIbTaToB
TOCTUXKECHUS
KOMIIETCHITHH
Y4eOHBIX 3aHATHUSIX.
IIpomexxyrounas
aTTectamus B popme:
Qg QepeHIIMPOBAHHBIN
3a4€T, DK3aMEH

Ha

- YCTPOMCTBO W NPUHUMIT ACHUCTBUSA | JJleMOHCTpUpOBaTh 3HaHHUe

INEKTPUYECKUX MAIIUH ycTpoiicTBa U MPUHIINTIA
JIEUCTBUSI SJIEKTPUUYECKUX MAITUH

VYMers: [TonOupats

- MOJIb30BATHCA | DIEKTPOU3MEPUTETHHBIE

3IEKTPOU3MEPUTENbHBIMU npuOOpbl B COOTBETCTBUHM C

npubopamu 3aJaHUEM u MPOBOJIUTH
M3MEPEHUS

- MIPOU3BOIUTH npoBepky | [IpousBoauth MIPOBEPKY

JMEKTPOHHBIX M DJIEKTPUYECKHUX | UCIIPABHOCTU DJIEKTPOHHBIX U

AJIEMEHTOB aBTOMOOMIIS ANEKTPUUECKUX 3JIEMEHTOB
aBTOMOOWJII B COOTBECTBHH C
3aJlaHMeM € [PUMEHEHHEM
0e30MacHbIX MIPUEMOB
IIPOBEICHNS U3MEPEHUN

- TPOW3BOJUTH MOA00p 37eMEHTOB | OCYIIECTBISITh moabop

ANEKTPUUECKUX uerneu U | BJIEMEHTOB ANEKTPUUECKUX

OJICKTPOHHBIX CXEM

LENEl U AJIEKTPOHHBIX CXEM JJIA
3aMEHbl BBIIEAIINX W3 CTPOS
3JIEMEHTOB C YYE€TOM OCHOBHBIX
napameTpoB 3aMCHSIEMBIX
3JIEMEHTOB
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PenepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE YUpeKIeHne
BbICIIEr0 00pPa30BaAHUSA
«I'ocynapcTBeHHBIN YHHBEPCUTET MOPCKOI0 U pe4Horo ¢g.iora
umenu aamupaja C.O. Makaposa»

Koraacckuii puiman ®I'bOY BO «'YMP® umenn agmupana C.0. Makaposay

KOMILIEKT KOHTPOJIbHO-OLIEHOUYHBIX CPEJICTB
MO YYEBHOM JUCHUATIJIVHE
«OI1.03 DJIEKTPOTEXHUKA U DJEKTPOHUKA»

MMPOI'PAMMBI TIOAT'OTOBKU CHEINUAJIUCTOB CPEJHEI'O 3BEHA
MO CNEeNHAJTbHOCTH
23.02.07 Texnuueckoe 0OCTy)KMBAaHUE U PEMOHT JIBUTATENICH, CHCTEM U arperaroB aBTOMOOMIICH

KBaJMpuKanms
CHEIUATUCT
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COTI'JIACOBAHA YTBEPXKJIEHA
3amecTHTENb AUPEKTopa Mo yueOHo- yekTop puanana

METOIM4YeCcKOi# padboTe prnaia
O.B. lllepruna

H.E. I'nmansimesa
“
i9 S 20123

2073

OJIOBPEHA
Ha 3aCe/laH|H MKIOBON KOMHUCCHH
3JEKTPOMEXAHHIECKHX TUCIHILTAH
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KOMIUIEKT KOHTPOJIBHO-OLEHOYHBIX CpeAcTB 1o yueOHoH jamcumiumaHe «OIL03
DTEKTPOTEeXHUKA U YNEKTPOHHKa» pa3paboTaH B COOTBETCTBHH ¢ PeiepabHBIM IoCy1apCTBEHHBIM
0Opa3oBaTeNbHBIM CTAHAAPTOM CpPEIHEro TNpo(ecCHOHATBHOTO 00pa3’oBaHMs, YTBEPKICHHBIM
nprkazom MunucTepcTBa 00pazoBanus u Hayku Poccuiickoit @enepauun ot 9 nexabps 2016 r. Ne
1568 (3apeructpupoBad MunuctepctBoM roctuiiud Poccuiickoit @enepanuu 26 nexabps 2016 r.,
peructpaioHHbii Ne 44946) o cnenmansHocTH 23.02.07 « Texauueckoe 00CTy)KUBAHHE H PEMOHT
JIBUTATENEH, CHCTEM M arperatoB aBTOMOOMIIEH» ¢ W3MEHEHHSIMHU M JONOIHeHUsMU oT 17 nexabps
2020 r. Ne 747, npodeccuonansupiv crangaprom 33.005 «Cnemmanuct M0 TEXHHYECKOMY
JIMArHOCTHPOBAHUIO H KOHTPOJIO TEXHHWYECKOI'O COCTOSHHS aBTOTPAHCIOPTHBIX CPEACTB IIPH
MEPHOIMYECKOM TEXHHYECKOM OCMOTpE», YTBEpXKICHHBIM MpHKasoM MuHHCTEpCTBA Tpyda H
counanbHOM 3ammTel Poccuitckoi Oenepanuu oT 23 mapra 2015 r. Ne  187m
(3apeructpupoBan  MuHucTepcTBOM ocTHIMU Poccuiickoit ®@enepanuu 29 ampens 2015 r.,
peructpanronnsiit Ne 37055), paGoueii nporpaMMbl yue6HOH TUCIUIIITHHEL
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I. IMacmopT KOMIUIEKTA OLIEHOYHBIX CPEACTB

KontponbHo-onienounsie cpeactBa (KOC) aBisiroTCS 4acThbi0 HOPMATHBHO-METOIUYECKOTO
o0ecreyeHns CUCTEMBI OLIEHUBAHMs KauyecTBa OCBOCHUS O0yYarOIIMMUCS MPOrpaMMbl IOATOTOBKU
CIIEIUATIMCTOB cpenHero 3BeHa 1o crneruanbHocTu 23.02.07 «TexHudeckoe OOCTy)KHBaHUE H
PEMOHT JBUTATENCH, CUCTEM M arperaToB aBTOMOOUIIEH» U 00eCreunBarOT MOBBIIICHUE KauyecTBa
00pa3oBaTenbHOTO Mpoliecca.

KOC no yueOHON AMCUMIUIMHE MPEACTABISAET COOOH COBOKYIHOCTH KOHTPOJIHMPYIOLIMX
MaTepuasoB, MpeIHAa3HAYEHHBIX [ HM3MEPEHUs YpOBHS  JOCTHKEHHS  0O0yYaroluMcs
YCTAHOBJICHHBIX PE3Y/IbTaTOB O0yUECHHS.

KOC 1o y4eOHON AMCHUIUIMHE WCIIONB3YETCS TPHU MPOBEACHHHM TEKYIIErOo KOHTPOJIS
yCIIEBaEMOCTH U TPOMEXYTOYHOM aTTecTaluu oOydaroumxcs B Buae AU(QepeHIIMPOBAHHOTO
3a4€Ta, SK3aMeHa.

1.1. Pe3yabTaTbl 0CBOEHHUS YUeOHOMH TMCUUILIHHBI, MOJIEKAIIHE TPOBEPKe

PesyabTaTsl 00yyeHus
(ocBoeHHbIe yMeHHs (Y), ycBoeHHbIe 3HaHuS (3))

3 1 - MCTOAbI pvaeTa nu I/ISMGPCHI/IH OCHOBHBIX napaMeTpOB BHCKTpI/I‘-IGCKI/IX, MAardmuTHBIX H
AJIEKTPOHHBIX LETEH

3 2 - KOMIIOHEHTBI aBTOMOOMJIBHBIX 3JIEKTPOHHBIX YCTPOMCTB

3 3 - MeTO/1bl IIEKTPUUECKUX U3MEPEHUN

3 4 - yCTPOMCTBO W MPUHLMI ACHCTBUS MIEKTPUUECKUX MAITUH

VY 1 - nonp30BaThCs U3MEPUTEIBHBIMU TIPUOOpPAMU

VY 2 - npon3BOAUTH MPOBEPKY JIEKTPOHHBIX U DJIEKTPUUYECKHUX HJIEMEHTOB aBTOMOOWJIS

VY 3 - npou3BOANTH MOAOOP SJIEMEHTOB MIEKTPHUECKUX HENel U 3JIEKTPOHHBIX CXEM

KoneuHnble pe3yiabTarbl OCBOCHHSI Y4eOHOH IMCHMILIMHBI SABJSIIOTCA PecypcoM Jis
¢dopmupoBanus odmmx (OK) n npodeccuonanbubix komnerenuuii (IIK) B coorBercTBHHU €
®I'OC CIIO cnennaabHOCTH.

OK 01. BuiOupare cmocoObl pemieHHs 3amad  Npo(EeCCHOHATBLHON — ACSITEIBHOCTH,
MPUMEHUTEIBHO K PA3IMUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisaTh TOUCK, aHAIW3 M UHTEPIIPETAIni0 HHPOpMaIuu, HEOOXOIUMON IS
BBITIOJTHEHUS 3a/1a4 PO ECCHOHATBHON S TETLHOCTH.

OK 03. IlnanupoBath ¥ peaau30BBIBATh COOCTBEHHOE MPOPECCHOHAIBHOEC U JTUYHOCTHOE
pa3BuTHE.

OK 04. PaGoTaTh B KOJUIEKTHBE U KOMaH 1€, 3PPEKTUBHO B3aMMO/ICHCTBOBATh C KOJUIETAMU,
PYKOBOACTBOM, KJIMEHTaMHU.

OK 06. ITposBasaTh rpaxk JaHCKO-MATPUOTHYECKYIO MO3ULINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJIUIIMOHHBIX OOIIEUETIOBEUECKUX IIEHHOCTEH, MPUMEHSITh CTaHAApPThI
AHTUKOPPYIMLHUOHHOTO MOBEIEHUS.

OK 07. CopelicTBOBaTh COXpPaHEHUIO OKpPYXKAWOIIEH Cpelbl, pecypcocOepekeHHUIO,
3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYANMHBIX CUTYAIIHSIX.

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B MTPO(GECCHOHATBHON 1EATEIIbHOCTH.

OK 10. TIlomws3oBarbcsi mpodhecCHOHATBHOW TOKYMEHTAIMeld Ha TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

IIK 1.1. OcymiecTBasTh JAHArHOCTUKY CHCTEM, Y3JI0B W MEXaHHW3MOB aBTOMOOMIIBHBIX
JIBUTATEIICH.
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[IK 2.1. OcymecTBiTh IUATHOCTHKY 3JIEKTPOOOOPYIOBAaHUS M SJIEKTPOHHBIX CHCTEM
ABTOMOOWIICH.

I[IK 2.2. OcymecTBiaiarh TEXHHUYECKOE OOCTy)KMBaHUE dJIEKTPOOOOPYIOBaHUS |
AIIEKTPOHHBIX CHCTEM aBTOMOOMIIEH COTJIACHO TEXHOJIOTUYECKON JOKYMEHTAITUH.

[1K 2.3. IIpoBOAUTE PEMOHT JIEKTPOOOOPYIOBAHUS U SJIEKTPOHHBIX CUCTEM aBTOMOOMIICH B
COOTBETCTBUU C TEXHOJOTHUYECKON JOKYMEHTALUEH.

OcBoeHue cojiepKaHusl y9eOHOW AUCIHUILTUHBI 00ECTIEUNBACT JOCTIKEHUE 00yJatOIIUMUCS
CJICAYIONIMX JINYHOCTHBIX PE3yJbTaTOB IMPOTPAMMBbI BOCIIUTAHUS:

JInYyHOCTHBIE Pe3yabTAThl PeaJN3alui NPOrpaMMbl BOCTIMTAHUSA, ONIpeAeTéHHbIE
0TpacjieBbIMH TPeOOBAHUSAMM K J€J0BbIM Ka4eCTBaM JHYHOCTH

Kon DopMyIHPOBKA

JIP 14 |TIpuoOpereHne oOyJarOIIMMCS HaBBbIKA OLEGHKH HHpOpManuu B HU(PPOBOM cpere, ee
JIOCTOBEPHOCTh, CIOCOOHOCTH CTPOHTH JIOTHYECKHE YMO3AKIIOYCHHS Ha OCHOBAHUU
MOCTyNaronie nHGopManuy U JaHHBIX

JIP 19 | YBaxxutenpbHOE OTHOUICHHUsI 00yYaloImuXcs K pe3yIbTaTaM cOOCTBEHHOTO M YYXKOro Tpya

JIP 21 |ITpunoOpeTeHne 00y4arOmMMHUCS OIBITa JTUYHOW OTBETCTBEHHOCTH 3a Pa3BUTHE TPYIIIHI
00y4Jarmuxcs

JIP 23 | TToryyeHne o0ydaronmMucs BO3MOYKHOCTH CaMOPACKPBITHS U CaMOpeaTi3alus JMIHOCTH

II. ConepxaTeibHO-KOMIETEHTHOCTHASI MATPHIIA OLIEHOYHBIX CPEICTB.
Koxuduxarop ouieHOYHBIX CpeacTB

DOYHKIUOHAJIBHBIA MPU3HAK

OLICHOYHOI0 CpeACcTBA (THII Metoa/¢popma KoHTpOJISI
KOHTPOJILHOTO 3aJ1aHMs)
CobecenoBanue YcTHBIM onpoc, SK3aMeH
[IpakTuueckue (1a00paTOPHEIC)
[IpakTrueckue (1abopaTOpHBIE) 3aHATHS, SK3aMEH
3aJlaHus
Tect, TecTOBOE 3a1aHKE TectupoBanue, 1uddepeHInpoBaHHBIN 3aUeT

I11. Cucrema onenkn 00pa3oBaTeJbHbIX 10CTHKEHHI 00y4ar0OuXcs

OrneHka MHAWBUAYAIBHBIX 00pa30BaTEIbHBIX JOCTHKEHHUN 110 pe3yabTaTaM TEKYILEro KOH-
TPOJISi yCHEBAEMOCTH W IPOMEXYTOUHOW aTTECTAllMH TPOU3BOIUTCS B COOTBETCTBUU C
YHUBEPCAJIbHOH IIKaJIOH (Tabmuia).

IIpouent KayecTBeHHas1 OlleHKAa MHAMBUAYAJIBHBIX 00pa30BaTeJbHbIX
pe3yIbTATHBHOCTH AOCTHKEHU I
(IpaBUJIBHBIX OTBETOB) 0aJ171 (0TMETKA) BepO0aJIbHBIA aHAJIOT
90 - 100 5 OTIIUYHO
80 - 89 4 XOpOIIO
70-79 3 YIIOBJIETBOPUTEIHHO
MeHee 70 2 HEYJIOBJIETBOPUTEIBHO
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Kputepuu o1ileHKH 0TBETOB B X0/1¢ YCTHOI'0 0IIpoca

OrneHUBaETCsI MPABUIILHOCTh OTBETa O0YYAIOIIETroCs Ha OAMH U3 MPUBEICHHBIX BOMPOCOB.
[Tpu 5TOM BBICTaBIISIIOTCS CAEAYIOUINE OLEHKHU:

«OTAUYHO)» BBICTABIISIETCS TIPU COOTIOICHUH CIEAYIONINX YCIOBHI:

- TIOJTHO PAcKphUI COJEp)KaHHWE MarepHuajia B o0beMme, MPeAyCMOTPEHHOM IPOrpaMMOi,
COJIep>KaHUEM JICKIINH U y4eOHUKOM;

- M3JIOXKWJ MaTepuan TpPaMOTHBIM SI3BIKOM B OIpPEAEICHHOW JIOTMYECKON Mocieno-
BaTEJIbHOCTH, TOYHO MCIIONB3YsI CIICIUATH3NPOBAHHYIO TEPMUHOJIOTUIO U CUMBOJIHKY;

- IOKa3aJl yMEHHE UJUTIOCTPUPOBATH TEOPETUUECKHE MOTOKEHHSI KOHKPETHBIMU MPUMEPaMH,
MPUMEHSTh UX B HOBOM CHTYaIlMH MPU BBIMOJTHEHUN TPAKTHYECKOTO 33 JaHMS;

- TMPOJAEMOHCTPUPOBAJl YCBOGHHWE paHee M3YyUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(OpPMHUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJIb3YEMBIX TIPU OTBETE YMEHHI U HABHIKOB;

- OTBEYAJl CAaMOCTOSITENIbHO 0€3 HaBOSIIKUX BOIPOCOB Mpenoaanaress. Bo3MoKHbI 0/jHa-/1BE
HETOYHOCTH TIPH OCBEIICHUHM BTOPOCTETNICHHBIX BOIMPOCOB WM B BHIKJIAQAKaX, KOTOPBIC
oOyJaronuiics JIerKO UCTIPABUJI 110 3aMEYaHUIO TPENo1aBaTesl.

«Xopouio» - OTBET yIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIPU 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

- B W3JI0KCHUHM JOIMYIICHB HEOONbINHE NPOOENbl, HE WCKA3HWBIIUE JIOTUYECKOTO U
MH(OPMALIMOHHOTO COJIEP>KaHUs OTBETA;

- JONyIIEHbl OJWH-ABAa HEAOYETa NPHU OCBEIICHUU OCHOBHOTO COJICPKAHHS OTBETA,
UCIIPABJIEHHBIE 10 3aMEYaHUI0 MPernoaBaTes;

- JomymieHbl OmuOKa uiau Oojee IBYX HEJOYETOB MPHU OCBEIIEHWU BTOPOCTEIICHHBIX
BOIPOCOB WUJIH B BBIKJIAJIKaX, JIETKO MCIIPABIIEHHBIE [0 3aMEYaHUIO MTPernojaBaTels.

«Y10BJIETBOPHUTEIBHO» BBICTABIISCTCS MPU COOTIOACHUH CICIYIOIINX YCIOBHIA:

- HETIOJIHO WJIM HETOCIIE0BATENbHO PACKPBITO COIEpKaHUE MaTepuala, HO OKa3aHo ol1ee
MOHMMAaHKE BOTIPOCA U TPOACMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC JIJISl NaTbHEHIIEro yCBOCHUS
POrpaMMHOT0 MaTepuaja, UMENHUCh 3aTPYAHCHMs] WIM JONYHIeHbl OMIMOKM B OIpeleiIeHUU
MOHSITHI, WCIONB30BAHUH TEPMUHOJIOTHMH W BBIKJIAJKAX, HWCIPABICHHBIE TIOCIE HECKOJIBKUX
HABOJAIIUX BOIIPOCOB MPEIO/IaBaTENs,;

- oOydJaromuiics HE CHpaBWICS C TMPUMEHEHHEM TEOpUHM B HOBOW CHUTyallud TIpH
BBIMOJTHEHUH MPAKTUYECKOTO 3aJaHMsl, HO BBIMOJHUI 33aJJaHUsl 0053aTeIbHOTO YPOBHS CIOXHOCTU
110 JJAaHHOI TeMe;

- NIpU 3HAHUU TEOPETHUYECKOTr0 MaTepuaia BbISBIEHAa HEIOCTaTO4YHas c(hOpMHUPOBAHHOCTH
OCHOBHBIX YMEHHI U HABBIKOB.

«HeynoB/1eTBOPHUTEJIBHO» BHICTABIISIETCS IPU COOIOICHUN CIETYIOIINUX YCIOBUMA:

- HE PACKpPBITO OCHOBHOE COZIepKaHNe YIeOHOTO MaTepuaa;

- 0OHapyX€HO HE3HAaHWE WJIM HEMOHMMaHue oOydJaromuMcs OoJblel WM Haumbosee
BaXHOW 9acTH yueOHOTO MaTepuana;

- IOTYIIEHBI OLIUOKYU B ONPEAEICHUH MMOHATHUH, IPU HUCIIOIb30BAaHUH TEPMUHOJIOTHUH U UHBIX
BBIKJIQJIKaX, KOTOPBIE HE HCIIPABJICHBI MOCIE HECKOIBKUX HABOSIINX BOMPOCOB MPETIOAABATENS;

- oOydvaromuiicss 0OHapyXuJ TIOJIHOE HE3HAaHWE W HEMOHMMAaHHE H3y4aeMoro y4eOHOTo
MaTepuana WM HE CMOT OTBETUTh HU HA OJUH M3 IMOCTABIECHHBIX BOMPOCOB IO H3y4aeMOMY
MaTepuaity.

Kputepuu o1ieHKH BbINOJIHEHHOT0 NPAKTHYECKOI0 32 JaHUS

OueHka 5 craButcs 3a paboTY, BBIIIOJIHEHHYIO MOJTHOCTHIO 0€3 OMMOOK 1 HEOUYETOB.

Ouenka 4 craBUTCs 3a pa0OTy, BBINOJHEHHYIO MOJHOCTHIO, HO NPH HAJWYMH B HEH HE
Oonee ogHOM HETpyOOii OMIMOKK U OJTHOTO HEeoUETa, He OoJiee TPEX HEAOUYETOB.
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Ouenka 3 cTaBUTCSA, €CITM 00y4aIOIMINKUCS TPABUIIHFHO BBHIMIOJIHUII HE MeHee 2/3 Bcel paboThl
WIN JIOMYCTU He Ooyiee 0AHOM rpyOol ommOKM M JBYX HEAOYETOB, HE Oojee OgHOU rpyOoil u
OJIHOW He TpyOoH omuoOKu, He Oojiee TPEX HErpyObIX OMMOOK, OJTHON HErpyOoOi OmMUOKH U TPEX
HEJO0YETOB, IPU HAIMYUU YETHIPEX-TISITU HELOYETOB.

Ouenka 2 CTaBUTCSI, €CJIM YHUCIO OMMOOK M HEAOUYETOB MPEBBICUIIO HOPMY JJISI OLICHKU 3
WIY TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

Ouenka 1 craBuTCS, €ciid 00YYaIONMIUKCS COBCEM HE BBIITOJTHWII HA OHOTO 3aaHusI.

Kpurepuy o1ieHKH BBIIIOJTHEHHOI0 J1IA00PATOPHOIO 32 JaHU

«3a4eT» - CTaBUTCS, €ClM OOYYaIOIIUICS BBIMONHIET paboOTy B IOJHOM OOBEME C
coOroieHreM HEOOXOUMOM TOCIEeI0BAaTEIbHOCTH IPOBEICHUS OIBITOB M H3MEpPEHUM;
CaMOCTOSITENILHO M PAllMOHAIEHO MOHTHUPYET HEO0X0[MMOe 000PYAOBaHUE; BCE OMBITHI IIPOBOJIUT B
YCIOBUSIX U PEKHMMax, OOECHEeUMBAIOIIMX MOJyYEeHUE MPABHIBHBIX PE3YyJIbTaTOB U BBIBOJOB;
coOnromaer TpeOOBaHUS MPaBUI TEXHUKU OE30MACHOCTH; MPABUIBLHO U aKKYPATHO BBITIOJHSET BCE
3aMucy, TaONUIbl, PUCYHKH, YEPTEKU, IpauKu, BBIYUCICHUS;, MPAaBUILHO BBINOJHSIET AaHAIU3
[IOTPELIHOCTEH;

«He3a4yeT»- CTAaBUTCS, €CIIM HE BBIIOJIHEHbBI TPEOOBAHUS K OIICHKE «3a4eT».

Kputepun oneHKH BbINIOJHEHHOI'0 TECTOBOI0 3a1aHHA

Pe3ynprar aTTeCTalMOHHOTO TMEAArOTUYECKOTO W3MEpPEHUs 10 Yy4eOHOW JAMCIUIIINHE
DJIEKTPOTEXHUKA W D3JEKTPOHUKA JUISI KaKIOro OOydJaromierocs MpeaCTaBsIeT COO00M CymMMmy
3aUTEHHBIX TECTOBBIX 3aJaHUW MO BCEMY TECTy. 3aUT€HHOE TECTOBOE 3aJaHUE COOTBETCTBYET
OJTHOMY OaJLy.

Kputepuem ocBoeHuss y4yeOHON NUCHUIUIMHBI IS OOYYArOMIETOCs SIBISETCS KOJIUYECTBO
MPaBWJIHHO BBITTOJIHEHHBIX 3a/1aHuil TecTa He MeHee 70 %.

JI7ist O1leHKH Pe3yJIbTaTOB TECTUPOBAHUS MPEAYCMOTPEHA CIIEAYIONIas CUCTEMA OLIEHUBAHUS
00pa3oBaTeNbHBIX JOCTHKEHUN 00YyJIArOITUXCS:

- 3a KX[IbIH MTPABIIBHBIN OTBET cTaBUTCS | Oam;

- 3a HEMPaBWJILHBIN OTBET - () GaIoB.

TecToBbIe OLIEHKH MOXXHO COOTHECTH C OOMICTIPUHATON MATHOATEHON cuctemoit. OneHu-
BAHUE OCYILECTBIISETCS MO CIECAYIONIEH CXeMe:

IIpouent Ka4vecTBeHHAasi OlleHKA HHAUBUIYAJbHBIX 00pa30BaTEeIbHbIX
pe3yJIbTaTUBHOCTH JOCTHKEHU I
(MpaBUJILHBIX OTBETOB) 0aJ1 (0TMeTKA) BepO0aJIbHBIN aHAJIOT
90 - 100 5 OTJIMYHO
80 - 89 4 XOpOIIIO
70-79 3 YIOBJIETBOPUTEIBHO
MeHee 70 2 HEYJIOBJIIETBOPUTEILHO

Kpurepuu oueHku B xo1e 1udhepeHnpoBaHHOIO0 3a4eTa

OTBeT oOmEHHMBAaeTCI HAa  «OTJIHMYHO», €CIIM  OOyYaromMiics  MCUEPIBIBAIOIIE,
MOCIIeI0BAaTENbHO, TPAMOTHO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepuaj Mo BolpocaM Ouiera, He
3aTPyAHACTCA € OTBCTOM IIPpU BUAOU3MCHCHHU 3alaHUA, CBO60,Z[HO CIIpaBSACTCA C PCHICHUCM
MPaKTUYECKHX 3a/1a4 ¥ CIIOCOOeH 000CHOBATh MPUHSATHIC PEIICHUS, HE IOMYCKaeT OMMOOK.

OTBeT OlLIEHWBAETCS Ha «XOPOIIO», €CIM OOYyYarOIIUKCS TBEPAO 3HAET MPOTPaAMMHBIN
MaTepuai, FpaMOTHO U IO CYIIECTBY €ro U3Jaraer, He I0MYCKAeT CYIIECTBEHHBIX HETOYHOCTEN MTpH




24

OTBETaX, yMeeT I'PaMOTHO MPHUMEHSATh TEOPETUYECKHE 3HAHUS Ha NPAKTHKE, a TaKKe BIaJeeT
HEOOXOUMBIMU HABBIKAMU PEIICHHSI MPAKTUISCKUX 3a/1a4.

OTBeT OIICHUBAETCSI Ha «YydO0BJIETBOPHUTEIbHO», €CIU OOYYaroNIMICs OCBOWJ TOJIBKO
OCHOBHOM MaTepual, OJIHAKO HE 3HAeT OT/ACNbHBIX JeTaliel, JOMYCKAeT HETOYHOCTH |
HEKOppEKTHbIE (POPMYIUPOBKH, HapyIIaeT MOCIEIOBATEILHOCTh B H3JIOKEHUHM MaTepuaia Hu
UCTIBITHIBACT 3aTPYAHEHUS MIPH BBHITIOIHEHUU MPAKTUYECKUX 3a/TaHUN.

OTBeT OLIEHHMBAaETCS Ha «HEYAOBJIETBOPUTEJNbHO», €CIM OOydYalolIUiCs HE PacKpbLI
OCHOBHOE COJEp)KaHUE MaTepuana, JOMYCKAaeT CYIIECTBCHHbIE ONIMOKH, C OONBIIUMHU
3aTPYJHEHUSIMH BBIMIOJIHSIET MPAKTUUYECKHE 3a/1aHuUs.

Kputepun o1ieHKH B X0/1€ IK3aMeHa

B ocHoBe olleHKH TIpU cliade dK3aMeHa JISKUT natudaibHas cuctema (5 (oTiaudHo), 4 (X0-
poiiio), 3 (yIOBIETBOPHUTENBHO), 2 (HEYIOBIETBOPUTEIIHHO)).

OTBeT OlIeHHBAETCS HA «OTJIHYHO», €CIM OOYYaIOIIUICS HCUEPIIBIBAIOIIE, MOCIEA0Ba-
TEJIbHO, TPAMOTHO U JIOTHYECKHU CTPOMHO M3JIaraeT MaTepuai 1o BolpocaM Ouiera, He 3aTpyAHseT-
Csl C OTBETOM TPH BUIOU3MEHEHHH 3aJaHHs, CBOOOJHO CIIPABISIETCS C PEIICHHUEM MPaKTUYSCKUX
3a/1a4 ¥ Croco0eH 000CHOBATh MPUHSTHIC PEIICHUS, HE JOMTYCKAeT OIMIMOOK.

OTBeT 01leHUBAETCSl HA «XOPOILIO», €CITH 00YJArOIIMIiCS TBEPIO 3HAET MPOTPAMMHBIN Ma-
Tepual, TPaMOTHO U MO CYILIECTBY €ro M3JaraeT, He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH IMpH
OTBETax, yMeeT IPaMOTHO MPUMEHAITh TEOPETHUECKUE 3HAHMSI Ha MPAKTHUKE, a TAK)KE BIAJeEeT HEO0O-
XOJIMMBIMU HaBbIKaMU PELICHUS MPAKTUYECKUX 3a/1ad.

OTBeT OLEHNBAETCSH HA «YA0BJIETBOPUTEIbHO», €CIIH 00YJAIOIIUKCSI OCBOUI TOJIBKO OC-
HOBHOW MaTepHall, OJHAKO HE 3HACT OTJENIbHBIX JIeTalel, TOMYyCKaeT HETOUHOCTH U HEKOPPEKTHBIE
(bOpMYyITHUPOBKH, HAPYIIAET MMOCIECIOBATEILHOCTh B U3JIOKCHUH MaTepuaja U UCIBITHIBAET 3aTPY/-
HEHUS NP BHIMOJIHEHUH MTPAKTUUECKUX 3aJJaHHi.

OTBeT OlIEHUBAETCSl HA «HEYAOBJETBOPUTEIBbHO», €CIIM 00YJAIOIINIiCS HE PACKpPbLUT OC-
HOBHOE COJIep)KaHNe MaTepuaia, 10MyCcKaeT CyllleCTBEHHbIE OUTMOKH, ¢ OONBIIMMU 3aTPYAHEHUSIMHU
BBITIOJTHSET MPAKTUYCCKUE 3aTaHHUS.

1V. BaHK KOMIIETEHTHOCTHO-OI[€HOYHbIX MATEPHUAJIOB /IJIsl OLIEHKH YCBOEHH s Y4eOHOM
AUCHHUILINHBI 110 0YHOI (hopMe 00yUeHHs

4.1 3AJJAHUSA U1 TEKYIIEI'O KOHTPOJIA
4.1.1 IPAKTUYECKUE 3AHATUA

INPAKTUYECKOE 3AHATHUE Ne 1 1o 1 pa3neny, tema 1.2 (AynutopHas caMOCTOSITENIbHAS
pabora).
HasBanmue: Pacuer nermnei mocToOSHHOIO TOKA.

INPAKTUYECKOE 3AHATHE Ne 2 no 2 pasneny, tema 2.4 (AyauTopHas CaMOCTOSITENIbHAS
pabora).

HasBanmue: Pacu€r nmapaMeTpoB U COCTABICHUE CXEM PA3IUYHBIX TUIIOB

BBITIPAMUTENECH

INPAKTUYECKOE 3AHSTHE Ne 3 no 2 pasneny, tema 2.5 (AynutopHasi CcaMOCTOSITEIIbHAs
pabota).
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Ha3zpanme: Omnpenenenue pabouell TOYKHM HaA JIMHUM HArpy3kKd W TIOCTpOCHHE TpaduKOB
HAIPsSKCHUA U TOKA B LICITA HAIPY3KW YCUIIUTCIIBHOT'O KaCKaaa.

4.1.2 JABOPATOPHBIE 3AHATUSA

JIABOPATOPHOE 3AHATHUE Ne 1 no 1 pasneny, tema 1.2 (AyauTtopHas caMOCTOSTENbHAs
pabora).
Ha3sBanmne: OnbITHOE NOATBEpKIeHUE 3aKkoHA OMma.

JIABOPATOPHOE 3AHATHUE Ne 2 no 1 pasneny, tema 1.2 (AyauTtopHas caMOCTOSTENbHAs
pabora).
Haspanue: /3yueHne cMeIaHHOTO COEIMHEHUSI PE3UCTOPOB.

JIABOPATOPHOE 3AHATHUE Ne 3 no 1 pasneny, tema 1.2 (AyauTtopHas caMOCTOSTENbHAs
pabora).
Ha3zBanue: OmnpeneneHue 31eKTPUIECKO MOITHOCTH U Pa0OTHI AJIEKTPUYECKOTO TOKA.

JIABOPATOPHOE 3AHATHUE Ne 4 o 1 pasneny, tema 1.2 (AyauTtopHas caMOCTOSITENbHAs
pabora).
Ha3zBanue: Omnpenenenue ko3 uIeHTa moje3Horo IeiHCTBUS EMH MOCTOSTHHOTO TOKa.

JIABOPATOPHOE 3AHATHUE Ne 5 no 1 pasneny, tema 1.4 (AyauTtopHas caMOCTOSITENbHAs
pabora).
Ha3sBanme: VccnenoBanue nociae10BaTeNbHOIO U MAPAIIEIBHOIO COEAUHEHUS KOHIEHCATOPOB.

JIABOPATOPHOE 3AHATHUE Ne 6 no 1 pasneny, tema 1.4 (AyautopHas caMOCTOSTENIbHAs
pabora).

HasBanme: lccienoBanue 1OCIENOBAaTENbHOIO W MApPAJUIENbHOIO COEAMHEHMSI KaTyLIEK
UHIYKTUBHOCTH.

JIABOPATOPHOE 3AHATHUE Ne 7 no 1 pasneny, tema 1.4 (AynutopHasi caMOCTOSITEIbHAs
pabota).
HaszBanwue: VccienoBanne Hepa3BETBICHHOM IIENU TEPEMEHHOTO TOKa. Pe30HaHC HaNpsyKeHUH.

JIABOPATOPHOE 3AHATHUE Ne 8 no 1 pasmeny, tema 1.4 (AynutopHasi caMOCTOSITEIbHAs
pabota).
HaszBanwue: VccienoBanue pa3BeTBICHHOM LIEMU IEPEMEHHOTO TOKA. P€30HaHC TOKOB.

JIABOPATOPHOE 3AHATHUE Ne 9 no 1 pasmeny, tema 1.5 (AyautopHasi caMOCTOSITEIbHAs
pabota).
HasBanme: VccrnenoBanue nenu Tpéx¢azHOro MepeMeHHOTO TOKA COSTMHECHHOM «3BE3I01.

JIABOPATOPHOE 3AHSITHUE Ne 10 o 1 pazgeny, tema 1.5 (AynutropHasi caMOCTOSITEIbHAs
pabota).

Ha3zBanmue: UccnenoBanme  menmm  TpéxdazHOro  MNEPEeMEHHOTO  TOKA  COCIMHEHHOU
«TPEYTOTBEHUKOM.
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JIABOPATOPHOE 3AHSITHUE Ne 11 o 1 pazgeny, tema 1.5 (AynutropHasi caMOCTOSITEIbHAs
pabota).
HaszBanue: OnpegeneHne akTUBHOM, pEAKTUBHOMN U TTOJTHOW MOIIIHOCTH.

JIABOPATOPHOE 3AHSITHUE Ne 12 o 1 pazgeny, tema 1.6 (AynutopHasi caMOCTOSITEIbHAs
pabota).
Ha3Banmue: I3mepeHue conpoTUBIEHUSI METOJIOM BOJIbTMETPA U aMIIEpMETpa.

JIABOPATOPHOE 3AHSITHUE Ne 13 o 1 pazgeny, tema 1.7 (AynuropHasi caMOCTOSITEIbHAs
paboTa).
HasBanmue: VccrnenoBanue padboThl oHOda3HOr0 Tpanchopmaropa.

JIABOPATOPHOE 3AHSITHUE Ne 14 o 1 pazgeny, tema 1.7 (AynutropHasi caMOCTOSITEIbHAs
pabota).
HasBanmue: Onpenenenue kordduimenta TpancGopManum.

JIABOPATOPHOE 3AHSITHUE Ne 15 o 1 pazgeny, tema 1.8 (AynutopHasi caMOCTOSITEIbHAs
paboTa).
Ha3Banmue: Ilyck B X0 1 cHATHE pabOUMX XapaKTEPUCTUK TPEX(HA3HOrO aCHHXPOHHOTO JABUTATES.

JIABOPATOPHOE 3AHSITHUE Ne 16 o 1 pazgeny, tema 1.9 (AynutropHasi caMOCTOSITEIbHAs
pabota).
Haspanue: VcnpiTanue aBuraTesis IOCTOSHHOTO TOKA.

JIABOPATOPHOE 3AHSITHUE Ne 17 o 2 pazgeny, Tema 2.2 (AyautopHasi CaMOCTOSITEIbHAs
paboTa).
Ha3Banmue: VccnenoBanue AByXMOIYyNEPHOIHOTO BHITPSIMUTEIIS.

4.1.3. TECTOBBIE 3ATAHUA
TECTOBOE 3AJAHHUE Ne 1

1. Cneunduxanus banka TecTroBbIX 3amanumii mo 1 pazgeny, Tema 1.6 (AyauTopHas
camocTosiTeNnbHas paboTa).

2. Conepxxanne banka TeCcTOBBIX 3aJaHUI

HNucTpykuus: BbiOepuTe NPaBUIbHBINA OTBET.

BAPHUAHT 1

1. Yto TaKoe AIEKTPUIECKUE U3MEPCHHUS

1) CpaBHeHHE H3MepsieMOW BEJIHMYHMHBI C €€ 3HAYCHHEM, IPUHSATHIM 32 CIHHHILY

2) Croco0 oneHKH (PU3NUECKUX BETHYHH

3) U3mepeHus BETHUYHH, XapaKTEPU3YIOIIMX IEKTPHYESCKUEC U MATHUTHBIC SBICHUS

2. CKOJBKO OCHOBHBIX €IMHUIL UCTIOJIB3YeTCA MPH IEKTPOTEXHUUECKUX u3Mepenusax B CU
1) 2 2) 4 3) 6 4) 7



1)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

10.

1)
2)

11.

1)

12.

1)
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MoxHO 5 BBIOpaTh B KayeCTBE OCHOBHOW €IMHHUILY aOCOJIOTHOW MarHUTHOU
HpOHI/II_[aeMOCTI/I
MoxHO 2) Henb3s

[TepeBectu B BosibThI 0,15 MB
1 500 000 B 3) 150 000 B
15000 000 B 4) 15000 B

Kitace Tounoctu npubopa 1,0. Uemy paBHa npuBeACHHAS TOTPEITHOCTH MPUOOpa
1

1,5

1%

Ha mkane mpubopa HaHECeH 3HAK, CXEMaTHYHO H300pakalomMi KaTyIIKy ¢
dbeppoMarHuTHEIM cepaeuyHukoM. Kakoit 3To mpubop

AmMniepmerp

[Tpubop PMEKTPOMArHUTHON CUCTEMBI

[TpuGop nmepemMeHHOro ToKa

Kakue MOMEHTHI NEHCTBYIOT Ha TOJBMKHYIO CHCTEMY JJIEKTPOM3MEPUTEIHHOTO MpudOopa
MIPU OTCUETE TTOKA3aHMH (CTpesKa mprudopa HEMOIBHKHA)

Bpamaromuii

Bpamaromuii 1 npoTUBOACHCTBYIOMINI

Bpamaromuii, mpoTHBOASHCTBYIOMUN U NeMIIDUPYIOTINI

[Mpunuun  peficTBus  NpUOOPOB  MAarHUTORJEKTPUYECKOM  CHCTEMBI OCHOBaH  Ha
B3aUMOJICUCTBUU

IToCcTOSTHHOrO MarHuTa ¥ paMKH, 110 KOTOPOX IMTPOXOAUT TOK

MarHuTHOro noJisd KaTylmku U eppoOMarHUTHOTO CepACUHUKA

IIpoBOIHMKOB, IO KOTOPBIM UJET TOK

MoXHO 71 TpUOOP MArHUTOIIEKTPUUYECKOM CHUCTEMbI HCIIONb30BaTh IS M3MEPEHUil B
LEensAX IEPEMEHHOI0 TOKa

Moxno

Henb3s

MoxHo, ecu mprlopa MoAKII0YaTh Yepe3 BHITPSIMUTEINb

MOo3HO 1 TIPUOOP AIIEKTPOMATHUTHON CHCTEMBI MCIIOJIB30BATh JIJIsl U3MEPEHUIL: a) B IEMsX
MIEPEMEHHOTO TOKa, 0) B IIETISIX MOCTOSTHHOTO TOKA

a) MOXHO, 0) MOKHO 3) a) Heab3s, 6) MOKHO

a) MOXHO, 0) HEb3S 4) a) Henb3s, 0) HENMb3s

MOKXHO JIH KapKac TOIBMKHOM paMKé Mpubopa ¢ BO3AYIIHBIM AeMIIpepoM clenarh
mj1acTMacCOBBIM
MoxHO 2) Henb3s

Kaxkoe conpoTuBieHue 10KHBI UMETh: a) aMIIepMeTp, 0) BOJIBTMETP
a), 0) 6ombIIOE



2)
3)

13.

1)

14.

1)

15.

1)
2)

16.

1)

17.

1)

2)

18.

1)
2)
3)

1)
2)

1)
2)
3)
4)

1)

2)
3)
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a) maioe, 0) 6oJbIIOE
a), 0) mayoe

[lIxana amnepmerpa 0-10 A. Conporusienue amnepmerpa 0,5 Om. ConpoTuBIeHHE IIYHTA
0,1 Om. Kakoit MakCUMAaJIbHBIN TOK MOXHO U3MEPUTH
60 A 2) 50A 3) 40 A

CKONbKO BATTMETPOB HEOOXOIMMO IS M3MEPEHHUsS MOIMHOCTH Tpex(da3HOH memu mnpu
CHUMMETPUYHOHN Harpys3ke
Onun 2) JBa 3) Tpu

Kak cooTHOCATCS 10 (paze MarHUTHBIE MOTOKM OOMOTKHU HANpsKEHUS M TOKOBOW OOMOTKH
MHAYKIMOHHOTO CUYETYHKA HIEKTPUUECKON IHEPTUU

CoBmnagaroT o ¢asze

CnBuHyTHI Ha yro, 6ym3kuii k 90°

CKOJIBKO 32)KMMOB HEOOXOMMO JJIsl BKITFOYEHUS 0THO(DA3HOTO CUCTUHKA B CETh
JlBa 2) UYetsipe 3) Illectn

[Touemy mIkaga OMMeTpa rpagyupyercs CrpaBa HaJeBO (HyJb HIKAJIbl PACIIOIOKEH CIIpaBa)
[TotoMy uTO mTpu yBETWYEHHH CONPOTHBICHHUS YMEHbBIIAETCS TOK B IENU M CTpelKa
WU3MEPUTENS JBUKETCS BIEBO

[ToTroMy uTO 3TO ynOOHEE MPH YCTAHOBKE CTPEJIKM OMMETpa Ha HYJb

Kak n3MeHuTCS TOK B M3MEPUTENBHON AUAroHaJIM YPaBHOBEHIEHHOTO MOCTA,
€CJIM HaNpPsHKEHUE MUTAaHUSI YMEHBIIIUTCS

VMeHpmuTCs

YBeaunuuTcs

OcraHeTcst paBHBIM HYJTIO

BAPUAHT 2

Kaxkoit mpubop ricions3yercs 1isi H3MEPEHUS dJIEKTPUIECKON MOIITHOCTH
Amnepmerp 3) Barrmerp
Bonsrmerp 4) Cuerumk

K yemMy npuBOIUT yBETMYEHUE YUCIIA OCHOBHBIX CTUHHUII

K ycrnoxxnenuro pacueroB o popmynam

K nosiBnennro B hopmysax O0IBIIOT0 YKCIa YHCIOBBIX K0P PHUITIESHTOB
K yBenuueHuto 3aTpar Ha CO3/1aHHE U XPAaHEHHE STATIOHOB

Ko BceM nepedncieHHbIM OCIEICTBHSIM

[Touemy B KayecTBE €IMHUIIBI MAcChl BRIOpaHa Macca THpH, XpaHsiieics Bo @paHnuu, a He
Macca KyOU4ecKoro JEIUMETPa BOJIbI

[Toromy dTrO OTMEpUTh KyOMUYECKHH IEIUMETP BOJIBI C HEOOXOAUMOW TOYHOCTHIO
HEBO3MOKHO

[ToTOMy 4TO MOTPEIIHOCTH U3MEPEHUS TEMIIEPATyPhl CKa3aIUCh Obl HA €IMHUIIE MACChI
[Toromy 4YTO CII0KHO M30JIMPOBATH BOJY OT BHEIIHUX BO3JCHCTBUH (ITpUMeceii u ap.)
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4) Tlo BceM MepevrCIICHHBIM BBIIIC TPUIUHAM

4. Kakue METO/Jbl U3MEPECHHS MPUMEHSIOTCS: a) B JabOpaTOpUsAX Il TOUYHBIX M3MEpPEHUH; 0)
Ha ITOJIBMYKHBIX 00BEKTAX

1) a) Metox cpaBHEHHS, O) METOI HEMIOCPEACTBEHHOM OIIEHKU

2) a) METOJI HeMOCPEACTBEHHOW OIIEHKH, 0) METO]] CPaBHCHUS

5. Hlkama mpubopa 0 — 50 A. IlpuGopom wu3mepens! Toku: a) 3 A, 6) 30A. Kakoe u3
M3MEPEHHBIX 3HAaYCHUH TOUHEe

1) 3amaya He ompenenieHa, Tak Kak HEM3BECTEH KJIACC TOYHOCTHU Iprbopa

2) Tlepsoe

3) Bropoe

6. Ha mkane mpubopa HaHECEH 3HAK B BUJE MATUKOHEYHOW 3Be3/bl C MU(POI 5 B IeHTpeE.
Yro 3TO 0O3HAUaeT

1) MakcumalibHO U3MEPSIEMBbIi TOK paBeH 5 A

2) MakcuMmaibHO u3MepsieMoe Hampspkerue pasao 5000 B

3) WMzomsus npubopa BeIAEepKUBaeT 5 kB

7. Urto mpou3oHAeT, eciu yIpyrue TOKOIMOABOISIINE MPYKUHKH U3 (HochopucTord OpOH3BI
3aMEHUTH MATKON MEIHOU (POJIBroi

1) TouHOCTh MPUOOPA YMEHBIIUTCSI

2) TounocTh IpUOOpa yBETUUUTCS

3) Ilpu mr000M TOKe cTpenka OyIeT OTKIOHSATHCS JI0 yIopa

8. MO’HO JTH MATHUTORJICKTPHUCCKHUI aMIIEpMETP OTTPATyHPOBATh KaK BOJBTMETP
1) MosxHo

2) Henb3s

3) Mo:HO, eciii IepPeMOTaTh PaMKy

9. IlpuHnumn nercTBUs MPUOOPOB AINEKTPOMATHUTHON CHCTEMBI OCHOBAaH Ha B3aWMOJICHCTBUN
1) MarHuTHOrO MoJisi KaTyIIK! U ()eppOMAarHUTHOTO CEpACYHUKA

2) TIoCTOSTHHOTO MarHuTa U paMKH, 10 KOTOPOH MPOXOJUT TOK

3) TIpoBOJHHMKOB, IO KOTOPBIM MPOXOAUT TOK

10. MosxeT 1M 3a30p MeXIy MOPIIHEM M LWIMHAPOM B BO3AYIIHOM jaemiidepe: a) ObITh
00JbIIM, 0) OTCYTCTBOBATh

1) a) moxer, 0) HE MOXET

2) a) He MOXKeET, 0) MOXET

3) a) He MOXKeT, 0) HE MOXKET

11. Kakyro mxkamy MMEIOT: a) BarTMeTpbl, O) BOJBTMETPHI, B)  aMIEPMETPHI
JIEKTPOJUHAMUYECKON CUCTEMBI

1) a) paBHOMepHYIO, 0) KBaIpaTHYHYIO, B) KBaIPAaTHIHYIO

2) a) KBaJpaTH4YHYIO, 0) paBHOMEPHYIO, B) KBaIPATHIHYIO

3) a) paBHOMEpHYIO, 0) pABHOMEPHYIO, B) PABHOMEPHYIO

12. Kakyio MOLITHOCTb U3MEPSIET AEKTPOJMHAMUYECKUN BATTMET]P
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1) AKTHBHYIO 2) PeakTtuBHYyIO 3) Tlonuyro

13. [lIxana BoasT™MeTpa  0-100 B. Hampsbkenne B memm MmoxeT npocturath 500 B.
Conporusnenne BonbT™MeTpa 500 OM. KakoBo 10KHO OBITH T00ABOYHOE COMPOTUBIICHHE
1) 20 xOm 2) 25 kOwm 3) 50 kOm

14. CxonpKO BaTTMETPOB NMPH HECHMMETPUYIHON HArpy3Ke HYXKHO JUISI ©3MEPEHUSI MOITHOCTH B
Tpex(da3Hol Ienu: a) ¢ HyJIeBBIM IPOBOIOM, 0) 6€3 HyJIeBOro mpoBoa
1) [Ba 2) a) nBa, 0) TpH 3) a) Tpwu, 0) 1Ba

15. YacroTa BpaimieHHsl THMCKa CUETYMKA yBEIMUMIIAch B 2 pa3a. Kak m3MeHMsIach MOIIIHOCTb,
notpebisieMast Harpy3Koi u3 cetu

1) He usmenumach

2) VYBemuuumiach B 2 pasa

3) CrnenaTh BBIBOJI OTHOCUTEIBHO MOIIHOCTH HEJNb3sI, TAK KaK CUCTUYHK MU3MEPSET SHEPTUIO

16.B cxeme, un300paxeHHON Ha pPHUCYHKE, BOJBTMETp TOKaszbiBaeT 1 B,

conpoTuBiieHne Rx
1) 10 Om

amnepmerp 0,1 A. Comporusnenune amnepmerpa 0,1 Om. Onpenenutsb \ﬁ@
+ A
RJ.'
Gl C% L
2) 10,1 Om R v

3) 9,9 Om

17. lns dvero mnpeaHa3HauYeH B OMMETpPE KIOY, 3aKOPAYMBAIOIIUI 3a)KHUMBI, K KOTOPBIM
HOJIKIIFOYAETCS PE3UCTOP C U3MEPSIEMBIM CONPOTHUBICHUEM

1) Jlns rpagyupoBku nmpudopa

2) Jlis yCTaHOBKH CTPENIKU Ha HYJb Iepejl Ha4aIoM U3MEpeHHH

18. lano: R; = 10 R3. MocTt oka3asics ypaBHOBenieHHbIM nipu Ry = 10 Om.
Onpenenuts R4

1) 10m

2) 10 Om

3) 100 Om

BAPHUAHT 3

1. Kakue nocTOMHCTBA XapaKTEPHBI ISl 3JIEKTPOU3ZMEPUTENBHBIX TPUOOPOB
1) Bbicokasi TOUHOCTh U HAJICKHOCTh

2) Bo03MOXXHOCTB Iepeauu MOKa3aHui Ha JadbHHE PACCTOSHUS

3) YnoberBo conpsikenus ¢ 9BM

4) Bce nepeynCICHHBIC TOCTOUHCTBA

2. Kaxoe 4nci10 OCHOBHBIX €IMHUI] HE MOXET OBITh BEIOPAHO HH B OJTHOW CHCTEME M3MEPEHUI
1) 1

2) 4

3) 7

4) IlpeBbimaroriee YuciI0 GUINIESCKAX BETHUNH



1)
2)

1)
2)
3)
4)

1)
2)
3)

1)

1)
2)
3)

1)
2)
3)

1)
2)
3)
4)

10.

1)
2)
3)

11.

1)
2)
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Bbipa3uth eTUHHILY SJCKTPUUECKON €MKOCTH Yepe3 CIUHHMIIBI 3apsiia U HAPSHKCHHSI
@ = A%?/ (kr-M?)
®=Kn/B

UYem xapakrepusyercs TOYHOCTh U3MEPEHUS
VY ca0BUsAMHU 3KCIIEPUMEHTA

KauecTBOM M3mepuTenpHOTro mpubdopa
OTHOCHUTENBHON MOTPEIIHOCTHIO U3MEPEHUS
To4HOCTBIO OTCUETA

VYkaxure HauOOJBIIYI0 IPUBEJCHHYIO TIOTPEIIHOCTD Ui MpHOOpoB Kinacca Tounoctu 0,2;
1,0; 2,5

0,002; 0,01; 0,025

0,2%;1%;2,5%

+0,2%;£1%;£25%

MoeT 1 BIHUATH Ha MOKa3aHUs MPUOOpa ero OpUEHTALUS B TOPU30HTAIBHOM MIIOCKOCTH
Mosxer 2) He moxer

Hyxen 1u 3a30p MeX1y KEPHOM M MOJISATHUKOM

He nyxen

Hyxen

3a30p CyLIECTBYET BBUly HEBO3MOXHOCTU TOUYHOT'O U3TOTOBJIEHUS JA€Talel

UeMmy mOpONOPHHMOHANBHBEI B NpUOOpE  MArHUTONJICKTPUYECKOW  CHCTEMBI:  a)
MPOTHBOICUCTBYIOIUA MOMEHT, 0) BpaIllalOIIUi MOMEHT, B) YTOJI OTKJIIOHEHHUS CTPEJIKH
a)a,0),B) I

a)a,0)a,B) I

a),o),B) I

VYKakuTe OCHOBHBIEC JeTalaH MpuOopa 3JIEKTPOMAarHUTHOW CHUCTEMBI, 06€3 KOTOpBIX paboTta
npudopa HEBO3MOXKHA

Karymika, cepiedHuK, CTpelka, mKana

Karymika, cepaeunuk, crpenka, aeMmndep

Karymika, cepiedHuK, CTpelika, npy>kuHa

Karymika, cepaeunuk, npyxuna, remidep

[Ipunnun  nmeWicTBUS  TPUOOPOB  DIIEKTPOJWHAMHUYECKOW  CHCTEMBl  OCHOBaH  Ha
B3aMMO/JICHCTBUU

MarauTHOro noJjs KaTylku U GeppoOMarHuTHOTO CepIeyHIKa

IToCcTOSTHHOrO MarHuTa U paMKH, 110 KOTOPOX IMIPOXOAUT TOK

[IpoBOIHUKOB, IO KOTOPBIM MPOXOIAUT TOK

MOXHO 71 TPUOOPHI IEKTPOJIUHAMHUYECKONW CHUCTEMBI NMPUMEHATH JUI M3MEPCHHU: a) B
ENsX MePEMEHHOT0 TOKa, 0) B LIETAX MOCTOSHHOTO TOKA

a) MOXHO, 0) HEb3S 3) a) MOXHO, 0) MOKHO

a) HeJb3s, 0) MOKHO 4) a) Henb3sl, 0) Helb3s
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14.
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1)
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1)
2)
3)

17.

1)
2)

18.

1)
2)
3)

1)
2)
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Kak BrirouaroTcs B 3JEKTPUYECKYIO LEMb: a) TMOJABIM)KHAsS OOMOTKAa BaTTMeETpa
AIIEKTPOTMHAMUYECKOM CUCTEMBI, 0) HEMO/IBIKHAS 00MOTKa BaTTMETpa
INEKTPOAMHAMUYECKOMN CHCTEMBI

a), 0) mocIea0BaTeIHLHO

a) mapajuiesibHO, 0) MOCIe10BaTeILHO

a) MOCIIeZI0BaTeIbHO, 0) MapaienbHO

[llkana ammepmerpa 0-5 A. AmnepMerp NOAKIIOYEH K TpaHchopmaropy TokKa ¢
koadurmentom Tpanchopmarmu 100. Kakoir MakCUMaIbHBIN TOK MOYKHO H3MEPHUTH
100 A 2) 500 A 3) 1000 A

Ha xakue TOkM U HampspKeHUS BKITIOYAIOT BATTMETP MPU U3MEPEHUH MOITHOCTH: a) C OJHUM
BaTTMETPOM, 0) C IByMsl BAaTTMETPaMH

¢azubIe

JIMHEWHbIE

a) azHble, 0) TMHEHHBIC

UYactora BpalieHusl AMCKa CUETYMKA yBeIuM4miach B 2 pasza. Kak m3aMeHMnach MOUIHOCTb,
notpebisieMast Harpy3Koil u3 cetu

He uzmenunach

YBenuuumiace B 2 pa3za

CrnenaTh BBIBOJI OTHOCUTEIBHO MOIITHOCTH HEJB351, TAK KaK CUETUYUK U3MEPSET IHEPTHUIO

Jlis m3MepeHusl KakuX COMPOTHBIICHUN IIeIeCO00pa3HO MPUMEHUTh ; @

CcXeMy qQ Ry

Boapmux R v
AT

Manbix

3HAYUTENBHO MPEBBIIIAOIINX BHYTpPEHHEE COMPOTHUBIICHUE
BOJIbTMETpPA
[Ipy kakoM YCIOBUM MOTEHLIMAIbl TOYEK, K KOTOPBIM TOACOEANMHEH

raJlbBAaHOMETP, OYAYT OJTMHAKOBBEIMHU
|1 R1 = |2 R2
I1 R1 =13R3

Hano: R; = 10 R3. Moct oka3ancst ypaBHOBeIIeHHBIM Tipu Ry = 10 Owm.
Onpenenuts R4

1 Om
10 Om
100 Om
BAPUAHT 4
I'1e mpuMEeHSIFOTCS AIEKTPOU3MEPHUTENBHBIC TPUOOPHI

J71st KOHTPOJIS TapaMETPOB TEXHOJIOTMUECKUX MPOIECCOB
JIJ1st KOHTPOJISt TapaMeTPOB KOCMHYECKUX KOpadJei
JUist SKCTIEpUMEHTANIbHBIX CCIIEJOBaHUH B (pU3HKe, OMOIOTHH U Jp.



4)

1)
2)
3)
4)

1)
2)
3)
4)
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Bo Bcex nepeunciaeHHbIX 00J1acTIX

Bcnomuute ocHOBHEIE equHAIIE B CU
Mertp, Kujorpamm, ceKyHza, ammep
CaHTHMETp, TPaMM, CEKYH/Ia, aMIIep
Mertp, kunorpamm, CEKyHAa, BOJIbT
Bce nepeuuncnennbie

[TepeBectu B amniepnl 200 HA
0,2A

0,002A

0,00002A

0,0000002A



4.

1)
2)
3)
4)
5.
1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)
3)

10.

1)
2)
3)

11.

1)
2)
3)

12.

1)
2)
3)

34

B nenu mpotekaer Tok 20A. Amnepmerp nokassiBaeT 20,1A. Ilkana mpubopa 0 — 50 A.
YcTaHOBUTH: a) TOYHOCTh U3MEPEHHS, 0) TOUHOCTH TprOOpa

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

a) 0,5 %, 6) 0,2 %

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

a)5 %,0)0,2%

Kak knaccuduuupyrotcs mpruOOopsl O IPUHIHITY 1EHCTBUS

BonbT™meTpsl, aMriepMeTpsl, BATTMETPBI, OMMETPBI

[TpuGopsl MarHUTOINEKTPHUUECKON, AIIEKTPOAMHAMUYECKOM, IJIEKTPOMArHUTHONH U JPYTHX
cucTeM

Kakue MOMEHTHI NEeHCTBYIOT Ha MOJBMKHYIO CHCTEMY 3JIEKTPOM3MEPUTEIHHOTO MpUudOopa
(cTpenka nmpubopa ABHKETCS)

Bpamaromuii

Bpamaromuii 1 npOTUBOAECHCTBYOIINI

Bpamaromuii, mpoTUBOIEHCTBYIOMNN U AeMTT(DUP YOI

Kakne mMarepuanbl UCIIOIB3YIOTCS ISl SKPAaHUPOBAHUSI IPUOOPOB OT BHEIIHMX MarHUTHBIX
mojIeH

MaruuToTBEpABIC

MarauToMsarkue

MOXHO 1M aTIOMMHUEBBIA KapKac paMKd MpuOopa MarHUTOINEKTPHUYECKOW CHCTEMBI
3aMEHUTH IUIACTMACCOBBIM

Moxno

Henb3s

Uemy  mpOnOpLUOHAIBHBI B npudope 3JIEKTPOMAarHUTHOU CUCTEMBI: a)
MPOTUBOICUCTBYIOIIMI MOMEHT, 0) BpallatOIIuii MOMEHT, B) YTOJ OTKIIOHCHHUS

a) o, 6) %, B) I

a) o, 6) o, B) I?

a)I%,6) %, B) I?

VYKakuTe OCHOBHBIC [ETalldi MpHOOpa 3IIEKTPOAMHAMUYECKON CHUCTEMBI, 0€3 KOTOPBIX
pabota mpubopa HEBO3MOKHA

[MonBmkHas KaTyIIKa, MPYKUHA, CTPEJIKa, aemridep

HenonBmwkHas karyiika, MoABMKHAS KAaTYIIKA, TPYKUHA, CTPEIKa

[TonBmkHAs KaTyIIKa, HEMOBI)KHAS KaTyIIKa, IPYy>KWHA, nemiidep

Kak Bkimr09aroTcs B 3JEKTPUUYECKYIO LIETIh: a) aMIIepMETp, 0) BOJIBTMETP
a) MOCJIeJIOBATEIILHO C HATPY3KOH, 0) mapaiebHO Harpy3Ke

a) , 0) mociaea0BaTEIbHO ¢ HATPY3KOM

a), 0) mapayuIenbpHO HAarpy3Ke

[lIkana amnepmerpa 0-30 A. Tox B menum moxer pocturatb 300 A. ComporuieHue
ammepmetpa 0,09 Om. KakoBo 10MKHO OBITH COMMPOTUBIICHUE IITYHTA

0,1 Om

0,01 Om

0,001 Om
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13. MOXHO JI BaTTMETPOM 3JIEKTPOJANHAMHUYECKON CHCTEMbI M3MEPHUTH MOIIHOCTH: a) B IIEMH
MOCTOSTHHOTO TOKa, 0) B IIEMX EPEMEHHOTO TOKa

1) a) MoxHO, 0) HENb3sI

2) a) Helb3s, 0) MOXKHO

3) a) MOXHO, 0) MOXKHO

4) a) Henb3s, 0) HENB3S

14.Ha kakue TOKM W HANpPsDKEHUS BKIIOYAIOT BAaTTMETP NPU HM3MEPEHUH MOITHOCTH B
Tpex(da3Hol CUCTEME C HYJIEBBIM MTPOBOJOM

1) dazubie

2) IJUHCHHBIC

3) Ha JMHEeHHbIe TOKHA U (Pa3HbIC HATPSHKCHHS

15. Yemy nmpomopIimoHaIbHBL: a) MOIIIHOCTG, 0) SHEpTHsI, MOTpebisieMast Harpy3Kou U3 ceTu
1) Yacrore BpallleHHUs AUCKA HHIYKIIMOHHOTO CUETUHKA

2) Ywucay 060pOTOB JIUCKA HHAYKIIMOHHOTO CYCTYHKA

3) a) Yacrote BpamieHus aucka, 0) Ynciry 000poToB aucka

16. lns  wu3MepeHHMs  KakUX  CONPOTUBJICHUH  IenecooOpa3sHO @ y pRE s
IIPUMEHHUTD CXEMY + L {r’ vt
1) Manbix u [] Rz

2) ComnpoTHBIICHHH, 3HAYMTEILHO MPEBBIIIAIONIAX BHYTPEHHEE '"T
CONPOTHUBIICHUE aMIlepMETpa

3) ConpoTuBIIEHHIA, KOTOPBIC 3HAYUTEIHLHO MEHBIIE BHYTPEHHETO
COMNPOTHUBIICHHUS BOJIBTMETPA

17.Ilpn kakoM yCIIOBHM TOK IaJIbBAHOMETPA PABEH HYIIIO
l) |1 = |3
2) |1 = |2
3) |1 = |4

18. Ykaxute OCHOBHOE JOCTOMHCTBO YpPaBHOBEIIEHHOI'O H3MEPUTEIHHOIO
MOCTa

1) Manoe motpeOieHHe SHEPTUHM M3-32 OTCYTCTBHUSI TOKA B HM3MEPUTEIbHOM
JUaroHaiau

2) Bosbimas TOYHOCTH U3MEPEHUI

3) BO3MOXHOCTB TpaayupOBKH HM3MEPUTENs HEMNOCPEACTBEHHO B EIWHHIAX H3MEpSeMOi
BEJTMYUHBI

3. Tadauua popM TeCTOBBIX 3aJaHUI

Bcero T3 N3 aux xommuectso T3 B hopme
3aKPBITHIX OTKPBITHIX Ha HA MOPSI0K
COOTBETCTBHE
wT. % mT. % mT. % mT. %
100% 100 %

4. Ta0J1M1Ia 0TBETOB K TECTOBLIM 3aJJaHUAM
| Homep | Homep | Howmep | Howmep | Homep | Homep |
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TECTOBOT'O MPaBUJIBHOTO TECTOBOIO MPABUJILHOTO TECTOBOT'O MPaBUJILHOTO
3a/laHus OTBETA 3a/1aHus OTBETa 3aJlaHus 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
B 3 11 1 17 1
6 2 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
B 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 3AJJAHHUE Ne 2

1. Cneunduxkanusa banka TecTtoBbIX 3aganmi no 1 pasgeny, temer 1.1; 1.2; 1.3; 1.4; 1.5
(AyauropHasi caMOCTOsITeNIbHAsI paboTa).

2. Conepxkanne banka TeCTOBBIX 3aJaHUI

HNucTpyknus: BbiOepuTe NPaBUIbHBINA OTBET.

BAPUAHT 1

1. Ha pucyHke noka3aHO 3JEKTPHUYECKOE I0JIE CUCTEMBI Pa3HOMMEHHO
3apspKEeHHBIX Tel. B kakoil Touke mosst cuina F, ¢ koTopoil mose
JIecTBYET Ha MPOOHBIH 3apsi, pacroioKeHa MPaBUILHO

1) B touke A

2) B touke B

3) B Ttouke C




1)
2)
3)
4)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)

1)
2)

1)
2)

1)
2)
3)
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Kak n3menurcs cuina B3auMOACHCTBHS MEXAY IByMS 3apsDKEHHBIMH TelaMu ¢ 3apsanamu Q
u g, ecnu nipu ( = const 3apsia Q yBeanuuTh B 2 pasza, MPUYEM PacCTOSIHUE MEXIY 3apsiaMu
TaK)Ke yJIBOUTCS

OcraeTcst HeU3MEHHOMN

VYBenuuutcs B 2 pa3za

YMeHbIUTCA B 2 paza

Ymenbmutes B 4 paza

Kakas w3 dopmyn moxxer OBITH HCIONB30BaHA IS q A B
oTpefieNieHUs] Pa3HOCTH TOTEHIIUAIOB MEXIY TOYKAMU @-—'—
AuB

P -9 =¢calap

¢a -9 =cplan

O6e ¢opmysTel HE BEpHBI

[Ipu mocnenoBaTeTbHOM COEAMHEHUHN JIBYX KOHJIEHCATOPOB, MOJIKIIOUYCHHBIX K UCTOYHUKY
MUTaHWS, OJUH M3 HUX OKas3alcs MpoOUThIM. Kak M3MEHUTCS 3amac MPOYHOCTH APYroro
KOHJIEHCATOpa

VBenuuuTcs

VMeHbmuTCs

OcTaHeTrcst HeW3MEHHBIM

Konnencarop oOpa3oBaH Tpemsi IUIaCTMHaMH, Kak §
MoKa3aHo Ha pucyHke. [lmomanp kaxmoW MmiacTUHBI S. < oy
Kakyro momane crieayer moicTaBUTh B Qopmyny Ais O——=e O
OTIpeIeTICHUS EMKOCTH
3S
S
2S
SBnsieTcs M IBUKEHHE DJIEKTPOHA BOKPYT SIpa IIEKTPUICCKUM by
TOKOM ,/ E‘)\‘
SIBnsercs | @ }
He saBnserca \ /
‘\\ Vi

[ToueMy mpu pa3OMKHYTOM II€MM HCTOYHUKA Ppa3JCiCHUE
3apsiIOB MPEKPALIACTCS B ONPEIeTICHHBIII MOMEHT

DHeprus UCTOYHUKA UCCIKAET

Bo3Hukiiee 31eKTpuieckoe 1moje ypaBHOBEIIMBAET M0JIE€ CTOPOHHUX CHJT

Jns kakod M3 MPUBEACHHBIX CXEM CIIPABEIIUBO

pasenctso E = Ugr %

Jlnst neBoit £ (DRBT R C)RBT k=0
Jns mpaBoi : - .

JlnuHy ¥ auaMeTp NpOBOJHHMKA YBEIWYWIM B 2 pasza. Kak M3MEHUTCS CONMPOTUBIICHHE
MPOBOJIHUKA

He u3zmenurcs

YMenbpmutes B 2 pasza

YBenuuutcs B 2 pasza




10.

1)
2)
3)

11.

1)
2)
3)

12.

1)
2)

13.

1)
2)
3)
4)

14.

1)
2)
3)

15.

1)
2)
3)

16.

1)
2)
3)
4)

17.

1)
2)
3)
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Kakx wu3meHHnTCS HaIpsOKCHUC Ha MapaJuICJIbHOM  Pa3BCTBJICHUH, I[MOAKIIOYCHHOM

2
71| 2
¥

0
)

HUCTOYHUKY ¢ Rpr# 0, eciau 4yucino BeTBEl yBEIUYUTD
He n3menurcs

VBeanuuTcs

VMeHpmuTCs

Hano: R; = 10 Om; Ry =20 Om; Rz = 70 Om; U = 100 B. ConpotuBnenus
menu 3amennad Ha Rp = 20 kOm; Ry = 40 xOwMm; Rz = 140 xOwm (U = const).
Kak n3meHuTCst HanpspKeHUE Ha yJacTKax Ienu

YBeanuuTcs

He n3menurcs

VYMeHbIIUTCS

JUis u3MepeHus HanpsHKEHUs CETH IOCIEAO0BaTENbHO COECIUHWIM [Ba
BOJIBTMETPA C HOMUHAJIbHBIM HanpsikeHuem 150 B u conporusnenusamu 28
u 16 xOM. OnpenennTs NoKa3aHus KaXa0ro BOJIbTMETpa

110B

140 u 80 B

Kakas u3 dopmyn miast onpeneneHust KOJMUECTBA TEIUIOTHI, BbIIEISIOMIEHCS
B IIPOBOJTHUKE, SBJISIETCS HauOoJee yHUBEPCATbHON

Q=I°Rt

Q=U%*t/R

Q=UlIt

Q=W

Kakoe nosne Bo3HUKAET BOKPYT ABMKYIIUXCS SJIEKTPUUYECKUX 3apsig0B

MaruutHO€e
DJIEKTPUYECKOE
DNEeKTPOMarHuTHOE

Kakas 3 mpuBeIEHHBIX KPUBBIX HE COOTBETCTBYET (DH3HKE
mpolecca nepeMarHiuuBaHus

Kpusas 1

Kpusas 2

O06e kpuBBIC

Ha pucynke mokazaHo ce4eHHE ICKTPOHHO-TYyYEBON TPYOKH
C MAarHUTHBIM YIIpaBJIECHUEM. DJIEKTPOHBI B JIyUe JABHXKYTCA K
HaM. OnpeaenuTs HanpaBieHHe OTKJIOHEHUS AJIEKTPOHHOIO JTyJa
Bnpaso

Brepx

Buus

Bnero

OT KaKHX CBOWCTB CEPIIECYHHUKA 3aBUCAT BUXPEBBIE TOKH
TOJIBKO OT JIEKTPUUECKUX

TospKO OT MarHUTHBIX

N o1 351eKTpUYecKuX, 1 OT MAarHUTHBIX

J

K



18.
1)
2)
3)

19.
1)
2)
3)

20.
1)
2)
3)
4)

21.
1)
2)
3)

22.
1)
2)
3)

23.

1)
2)
3)
4)

24.
1)
2)
3)

25.

1)
2)

26.

1)
2)
3)
4)
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KakoB xapakTep IBMKEHHS SJIEKTPUUECKHUX 3apsIOB B MPOBOJIHHUKE MTPH TIEPEMEHHOM TOKA
BpamarensHbii

KonebarenpHbIH

ITocTynarenbHbIN

Kaxoii anekTpuyeckuil yroja COOTBETCTBYET IEPUOAY IEPEMEHHOr0 Toka T
2n

2np

2n/p

B nenu ¢ akTUBHBIM COMPOTHUBIIEHUEM SHEPIHsl HICTOUHUKA MTPE0Opa3yeTcsi B YHEPTHIO
MarauTHOTO Mo

DJIEKTPUYECKOTO TOJISI

TernoByro

MarHuTHOTO, ANEKTPUUECKOTO MOJIEH U TEIUIOBYIO

HazoBure 11ienp, KOTOpoOH HE COOTBETCTBYET ATa AUarpamma
Henb ¢ R, Lu C (X > X¢)

ems ¢ R, Lu C (X < Xc) U 7
IlembcRuL R

Kak Bnusier peakTUBHOE CONPOTHUBIIEHHE HAa TOK B PEKMME PE30HAHCA HANPSIKEHUI
CuibHO

Cnabo

CoBceM He BIIUSET

CKONbKO COCMHUTENBHBIX IPOBOJOB TMOJIBOAIT K T€HEpaTopy, OOMOTKH KOTOPOTO
00pasyroT 3Be311y

6

3w 4

3

4

Uemy paBeH TOK B HEUTpaIbHOM IIPOBOJIE TIPH CUMMETPUYHOM Tpex(a3HOM CHCTEME TOKOB
Hymo

3HAYCHHUIO, MEHBIIIEMY CYMMBI JCHCTBYIOMNX 3HaUYeHUN (Da3HBIX TOKOB

3HAUEHUIO, MEHBIIIEMY CYMMBI JEHCTBYIOIINUX 3HAYEHUN JTMHEHUHBIX TOKOB

Bcerma nu BekTopHas cymMMa TOKOB (a3 paBHSETCS HYJIIO MPU OTCYTCTBUU HYJIEBOTO
poOBOJIa

Bcerna

He Bcerna

CummetpuuHas TpexdaszHas Harpy3ka coeauHeHa 3Be3noi. JInneitHoe Hampsbkenue 380 B.
Omnpenenutsb (ha3zHOE HANPSIKEHUE

380B

250B

220B

127B
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BAPHUAHT 2
1. B KkakoM W3  TpPUBEAEHHBIX  CIydacs _
B3aMMOJIEHCTBYIONINE 3apSUKEHHBIE TeNa MOYXKHO 4 QZ

CYUTATh TOYCYHBIMHU a) @ @

1) B obowux ciryuasix
2) B cayugae a)

4y 4
3) B cimyuae 6) 5) @----—-—........@

4) Hu B TOM, HH B JPYrOM CiIydae

2. Kak u3MeHMTCs cuila B3aMMOACHUCTBUS MEXIY JBYMs 3apsyKCHHBIMHM TeJIaMH, €CIIU
pa3aessomMi UX BO31YX 3aMEHUTh JUCTUUIMPOBAHHON BOJOU
1) VBenuuurcs
2) YMCHBIINTCS
3) OcraHeTcs HEH3MEHHOM

3. Kakast u3 npuBeICHHBIX MOJICKYJI SBISAETCS MOJIAPHOMR
\
\ —
O B
/ \

/
e e 6) \__/ B) N i

/
/
T I

)

e -

Tt
hY
/
— L
1) PucyHok a)
2) Pucynok 0)
3) PucyHok B)

4. Kak u3MeHATCS €eMKOCTh U 3aps]l Ha IJIaCTHHAX KOHJEHCATopa, €Cid HampsbKeHHEe Ha
€ro 3aKMMax MOBBICUTCS
1) EMKOCTb U 3apsiji yBEIu9aTcst
2) EMKOCTb YMEHBIIHTCS, 3apsi]] YBEIUIUTCS
3) EMKOCTh OCTaHETCSI HEU3MEHHOM, 3aps YBEIUIUTCS
4) EMKOCTBH OCTaHETCS HeM3MEHHOM, 3apsi]] YMCHBIITUTCS

5. B pannoit cxeme Ci1>> C,. Kakol u3 ITHX €MKOCTEH EI ‘
MOXXHO TIpeHeOpeub mNpu TPHOIMIKEHHOM OIpPEAeIICHUN ; ”
o0rielt eMKOCTH o | [ o ®)
1) G II
2) C; e, .
6. Kakoii w3  mpuBEACHHBIX  T'papuKOB Lh : 4

SABIISICTCS IPaUKOM MTOCTOSTHHOTO TOKa
1) TIlpaBbrit

2) JleBwiit e >
3) O6a & ¢ L

7. BcrpewaroT M CTOPOHHHME CHIIBI MPOTHBOJCHCTBHE B IMPOIECCE Pa3ICiCHHS 3apsioB
BHYTPH UCTOYHHKA



1)
2)

1)
2)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)

1)
2)
3)

1)
2)
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Bcerpeuator
He BcTpeuator

8. Ilpu KakoM yCIIOBUM CIIpaBeIUB IPUBEICHHBIIN rpaduk
R = const
R #const

9. Kak wW3MEHHUTCS TPOBOJUMOCTH TPOBOJHUKA  MPH
YBEJIUYCHUH TUIOLIAAHN €0 MOMEPEYHOr0 CEUeHUs S

VBenuuurcs

VYMeHbIUTCS

~y

10. KakuM JOMKHO OBITH COMPOTUBIICHHE BOJIBTMETPA,
yTOOBI OH HE BIIMSJT HA PEKUM PAOOTHI IIENTH

Ry = 0

Rv>> R

RVz Rab

11. Kak u3MeHUTCs HampspbkeHue Ha ydacTtkax Ry m Rz mpu 3ambikanum

kiroua K (U = const)
VMeHpmuTCs
VBeanuuTcs
He n3menurcs

12. Kakum TOKHO OBITH CONMPOTHUBIICHUE amriepMeTpa R, 4ToOBI OH

HE BJIMSUT HA PSKUM PabOTHI LIEH
Ra>>R1+ R,
RarR1 +R>
Ra<<R1 + R,

13. Kak u3MeHUTCs KOJIMYECTBO TEIUIOTHI, BBIICISIONICICS B HarpeBaTeIbHOM pudope, Mpu

YXYIILIEHUU KOHTAKTa B IITETICEIbHON PO3ETKE
He uzmenurcs
VBenuuurcs
VYMeHbIIUTCS

14. Kakoii BeIuYnHOH SABIISIETCA MAarHUTHBIA MTOTOK D
BekropHoit
CkanspHoit

15. 3arpaunBaerca M BHEprus Uil  NE€pEMarHUYHMBAHMS
Marepualia, NpeCTaBICHHOIO TaHHOW KPUBOM

3aTpauuBaercs

He 3aTpauuBaercs

Jlji OTBETa HEJOCTATOUHO JTAHHBIX

16. Ilo kaxoit opmyse ompenensercs cuia, AeHCTBYIOIIas

Ha IIPOBOJHHUK C TOKOM [
F=BII L
F=BII 1

=t |




1)
2)
3)

1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)
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17. Kak u3MeHHUTCS TOK B KaTyIIKe MPU BBEICHUH B Hee (peppOMAarHUTHOTO CeplIeUHUKA
YBennuurcs

OcTaHeTcs HEM3MEHHBIM

YMeHbIInTCA

18. Jlns1 kaKoii mienu B reHepaTope NEPEeMEHHOT0 TOKAa IPUMEHSIOT CTaTbHOM SKOPh
Jnst Tpebyemoro npouanpoBaHus BO3AYIIHOTO 3a30pa
Jl71s yMeHbIlIEHNs MArHUTHOTO COMTPOTUBIICHUS TeéHEpaTopa

19. Kakoii u3 TOKOB SIBJIICTCS OTEPEKAIOIIUM 10 [
(aze 1 Ha KaKO# yrou '
ipHayron /4 _‘Z
i Hayron /4 N
I, Ha yron 3/ 4

20. BO3MOXXHO /M TPAaKTUYECKH pPeaTnu30BaTh
YUCTO aKTHUBHOC COIIPOTUBJICHHUC

Bo3moxHO

HeBo3moxkHO

21. Oxa3bIBaeT U MHAYKTUBHAS KAaTyIIIKa COMPOTUBJICHUE MTOCTOSSHHOMY TOKY, eciiid Ry = 0
Oka3snIBaeT
He okasriBaeTt

22. Tlpu KakoM COOTHOILICHHH MEXAy X| U X¢ TOKa3zaHue Salin
BaTTMeETpa OyJIeT MaKCUMaTbHBIM

X < Xc ¢ xi

X > Xc i

XL =Xc Wy

A

23. Kakue xapaktepuctuku DJIC U3MEHSTCSA, €CIM TPH MPOYMX PaBHBIX YCIOBHSIX
YBEJIUYHUTH YaCTOTY BpAILEHUs paMOK reHepaTropa

YactoTra 1 HavayibHBIC (Da3bI

YacToTa 1 aMILUTUTY /bl

AMIUIUTYABI M HaYalIbHbIE (a3bl

24. C xakoWl TOYKOH COEAMHSCTCS HAdajo MEPBOM OOMOTKH TPH BKIIOYCHHUU OOMOTOK
reHepaTopa TPEyroJIbHUKOM

C Havasiom BTOpOU

C KoHIIOM BTOpOM

C KOHIIOM TpeThei

25. Kak coeqnHeHbl 3TH 0OMOTKHA
3Be3moit

3Be3/10i1 C HYJIEBBIM TPOBOJOM
TpeyroapHUKOM



43

26. JIuneitnoe Hanpstkenue 380 B. Onpenenuts da3zHoe HANpsKEHUE, €CITU CHMMETPHYHAS
TpexdaszHas Harpy3ka COeMHEHA TPEYTOIHbHUKOM
1) 380B
2) 250B
3) 220B
4) 127B

BAPUAHT 3

['ne cymiecTByeT MoJie yeIMHEHHOTO 3apsKCHHOTO Tela
1) TonbKO B MIOCKOCTH
2) B mpoctpaHcTBe

i I

B kakoil 30He HaXOJUTCS TOYKA, HAIPSKEHHOCTb Ll : | 40
TI0JIS1 KOTOPOH paBHA HYITIO 7 '@' ““““““““““ =
1) BsoneC 4 i i@
2) B3sone A f [

3) B3oueB

4) He cymecTtByeT

K rmactuHam, pas3feieHHBIM  BO3JYXOM, IPHIIOKCHO

Hanpspkerne U. 3atem B cioit b BBoguTcs AuManexTpuk w3 ' {l‘
citozibl. Kak n3MEeHUTCS! HalPsDKEHHOCTD NOMS B CIosIX a U b o L
T10CJIe BBEICHUS CITIOMBI (Erb>E ) {/ 4 (Z__jp L
1) B cioe @ yMeHbIIUTCS, B ¢lIo€ b yBenuuutcs i db=

2) B cnoe a He u3meHuTcs, B cioe b yBenuuuTces T 4 \b
3) B cnoe a yBenuuurces, B cioe b ymenpmmres

4) B croe a He u3MEHHTCH, B o€ b yMeHbIIHUTCS

[Ipy HEM3MEHHOM HANpPSLKEHUH YBEIUYHMIIOCh PACCTOSHHE MEXKAY IUIACTUHAMHU KOHJCHCATOpa.
Kak u3MEHHTCSI TIPH 9TOM 3apsiji KOHCHCATOpa

1) VBenuuurcs

2) He uzmenurcs

3) VYmeHsbIuTCS

HyXHO 1M M3MEHSTh €MKOCTh KOHJEHCATOpa, YTOOBI MPU HEU3MEHHOM HAMPSHKEHHH MEXIY
€ro IIacTuHaMH 3apsiy yBeawuwics? Eciu ma, To Kak

1) YMeHBIIUTH

2) OctaBuTh 0€3 H3MCHCHHS

3) VBenuuuth

by
Kak wm3MeHHTCs SHEprusi MmociieJoBaTeIbHO BKIIOYEHHBIX 0—.—!

KOHJEHCATOPOB U MX 3apsij MpH 3aMblKaHUM Kiroya K

1) DHeprus yBeTHUYHUTCS, 3apsi/l YMEHBIIUTCS l _

2) DHeprus yBeIWYHTCS, 3apsi]] HE H3MEHUTCS CZ / K
3) DHeprust yBeIUYUTCS, 3apsifl yBEIUIUTCS r

4) DHeprusi yMEHBIIUTCS, 3apsil HE U3MEHUTCS O H J

3a | yac nmpu NOCTOSTHHOM TOKe ObLT nepeneceH 3apsia B 180 K. OnpenenuTs cuity Toka
1) 180A



10.

11.

12.

13.

14.

15.

16.
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2) 0,05A

Kaxkoii xapakTepuctukoil uctounuka sipisgercs JJ1C — CUI0BO# WM YHEPTETUYECKON
1) CumnoBoii
2) DHepreTuveckoi

B pesynpraTe WH3MEHEHMsS] CONPOTHBIICHHUS HArpy3kd TOK B LENHU
yBenmmumics. Kak 3To BiusieT Ha HanpspDKEHUE HA 3aKUMax Ienn £ C
1) Hanpspkenne U pacrer

2) Hampsokenue U yMeHbIIIaeTCst

3) Hampsokenune U ocraeTcss HEU3MEHHBIM

O0s13aTeIbHO JTM B KAYECTBE MaTEepUalia Ui H3TOTOBJICHHSI PE3UCTOPOB MCIOIb30BaTh METAILIbI
1) He o6s3aTensHO
2) OO6s3aTebHO

HaﬁTH OKBHUBAJICHTHOC COHpOTI/IBJIeHI/Ie JaHHOTI'O paSBeTBJIeHI/Iﬂ, cClIn
R; = 40m; R, = 20m; R3 = 30m

1) Rox 1,10m A
2) Rox0,90m

3) RaKz 2,7OM

B nmpuBenennoit cxeme conporuBieHne Rs yBennumnock. Kak nuameHuTcs
HaIpsDKEHUE Ha APYTHUX ydacTKax LenH, eciu Hanpsbkenue U = const

1) He usmenurcs

2) YMCHBIINUTCS

3) VBemuuutcs

Kakoe coennHeHnE MPECTaBICHO HA CXEME
1) IMapamnensHoe
2) CwmemaHHoe g(

JIBa ucTOUYHMK uMEIT oauHakoBele JJIC M TOKH, HO
pa3iiuuHble BHYTpeHHUE comporuBieHus. Kakoil wu3
MCTOYHHUKOB nMeeT Oombmmii KIT/]

1) KII/] nCTOYHUKOB paBHBI

2) C MEHBIIMM BHYTPEHHUM COIPOTHBICHHEM

3) C 0oabIIMM BHYTPEHHUM COTIPOTHBICHUEM

KakoBo cooTHoOIIeHHE MEX]y MarHUTHHIMU MOTOKaMHU B 45° B 30°
3TUX clydasx, eciid B, = Bg
1) CDa = q)6

2) D, >D;

3) D,<Ds

MoxeT M TeTis THCTepe3nca UMETh BHII, TIOKAa3aHHBIA Ha
rpaguke

1) Moxer

2) He moxer




17.

18.

19.

20.

21.

22.

23.

24.

25.
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HcxomHoe monokeHne paMKy ¢ TOKOM MOoKa3aHo Ha pucyHke. Kakoe mosioxeHue 3aiiMeT pamka
1I0CJIC OKOHYAHUS IBUIKCHHSI

1) OcraHercs B HCXOIHOM IOJIOKEHUN
2) Tlosepuercs Ha yrox o = 180°

3) Tlosepuercs Ha yroa o = 90°

4) Bynet HeNmpepbIBHO BpaIaThCsI

Bbyner mu BoszHukare OJIC caMOMHAYKIMM B KaTyLIKE C
IIOCTOSIHHBIM TOKOM, €CJI B HE€ BBOAMUTH (heppOMAarHUTHBIN
CEpICYHUK

1) Bymer

2) He oOyner

W3 kaKoii CTaM JT0JIKEH BBIOJHATHCS IKOPh TEHEPAaTOpa MEPEMEHHOTO TOKA
1) W3 MarHUTOTBEPIOM

2) W3 MarHuTOMSTKOM

3) U3 moboii

OnpenenuTh  HavYajdbHyIO  (azy  I[EPEMEHHOrO  TOKa,
IPEJICTABICHHOTO Ha ATOM rpaduke

1) 3n/4

2) -3n/4

3) nl4

4) -nl4

VYKaxuTe mapaMmeTp MepeMEHHOTO TOKa, OT KOTOPOro 3aBUCHT MHIYKTHBHOE COIPOTHBIICHHUE
KaTYIIKH

1) JleiicTByromee 3HaYCHHE HAMPSKCHUS

2) daza HampsKEHUS

3) Ilepuon nmepeMeHHOTO TOKa

Kakue nmpubopbI 1af0T BO3MOKHOCTH TOYHO 3a(pUKCHPOBATEH PEIKUM PE30HAHCA HATIPSHKECHHSI
1) Bonbr™eTp

2) Awmmepmerp

3) BoasT™meTp M amIepmMeTp

Ep
N3menutcss nu  neictBytomee 3HadyeHwe Tpexdaznoit OJIC mpu @
W3MEHEHUU HaIpaBlIeHUS BPALICHUI paMOK
1) He usmenurcs
2) U3menutcs E::/ £y

VYkaxure npaBuIbHOE ONpeieieHne Gas3pl

1) ®a30ii HA3BIBAIOT APTyMEHT CHHYCA

2) ®a30# Ha3BIBAIOT YaCTh MHOTO(a3HOM 1IeTn
3) Oo0a ompe/eeHus MPaBUIbHBI

Mexny pasInYHbIMH TOYKAMH CXEMBI BKJIIOYECHBI BOJIBTMETPBI.
Kakoii 13 HUX MOKa3bIBaeT JIMHEIHOE HaIpshKEeHUe, Kakoil pasHoe
1) Hanpspkenne U po — nurelinoe, Hanpsukenue Ugo — pasHoe
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2) Hampsoxenne U apg — nuHelinoe, Hanpsukenue Uge — dasHoe
3) Hamnpsokenue Uca — nunelinoe, Hanpspkenue Uco — pa3Hoe

26. JIuneiinenii Tok paBeH 2,2 A. Paccuurare (asHbIi TOK, €coM CHUMMETPUYHAs Harpys3ka
COEIMHEHA TPEYTrOJILHUKOM
1) 3.8A
2) 22 A
3) 1,27A

BAPHUAHT 4

1. Kaxkoe u3 mpuBeIeHHBIX YTBEPKICHUN BbI cunTaere mpaBuiIbHBIM
1) DnexTpuyecKoe MoJjie U CUIOBbIC JJMHUU CYIIECTBYIOT PEaTbHO

2) Ilone cymiecTByeT peaibHO, a CHIIOBBIC JIMHUH — YCIOBHO

3) Tlone cymiecTByeT yCIOBHO, a CHIIOBBIC THHUH — PEAIbHO

4) U noJe, ¥ CUIIOBBIC JIMHUM CYIIECTBYIOT YCIOBHO

2. Kakoif u3 NpHUBEACHHBIX TpaUKOB COOTBETCTBYET H3MEHEHUIO HANPSIKEHHOCTH OIS
YEAMHEHHOTO 3apsKEHHOTO Tesa

p h Ep \ é"?l/

1) PucyHok a)

2) PucyHok 0)

3) Pucynok c)

3. B mpocTpaHCTBO  MEXKAY ~JBYMsS  Pa3’HOMMEHHO ++++++
3apsHKEHHBIMU  IIJJACTHMHAMHU  BBEJEHA MeETaIMYeCcKast AL b
iactiHa. Kak WM3MEHHWTCS HANpsDKCHHOCTH IMOJISL B ¥ - \¢
IPOCTPAHCTBE MEKIY IUIACTHHAMH, €CIIM PaCcCTOSHHUE HF
MEXy HUMH OCTaHyTCSI HeH3MCHHBIMH

1) VBenmuuurcs

2) YMEHBIINUTCS

3) OcraHeTcst HEU3MCHHBIM

0

4, TpI/I KOHACHCATOpAa, HOAKJIOUYCHHBIC K UCTOYHUKY MMUTAHUA, COCAUHCHLI TOCJICAOBATCIBHO.
Kak pacnpenensiercs HanpsbkeHHEe Ha KOHJIEHCATOpax

1) U1 = Uz = U3

2) U 1>U 2>U 3

3) U 1<U 2<U 3

4) HemocTaTo4YHO JaHHBIX JUIS OTBETA HA BOTIPOC

5. Paccrosnue mexny miactuHamu KoHaeHcaropa d. Kakoit a"l
napameTp HyXKHO MOJCTABUTH B GOPMYIY I ONpPENENEHUs — ek n®)
€MKOCTH dy




1)
2)

6.

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)

10.

1)
2)
3)

11.

1)
2)

4)

12.

1)
2)
3)

13.

1)
2)
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2d

d

i
MoxHO nH, TONB3ysIch TpadUKOM TMOCTOSHHOTO TOKa, (. . ..
ONPEACNINTh, KaKO€ KOJMYECTBO AJIEKTPUUECTBA IMPOULIO 4Yepe3
MIPOBOJIHUK 32 JJAHHOE BPEMsI

Henp3s : ¢
MoxHo

[IpoBogHuK wmMeeT QopMmy, MOKa3aHHYIO Ha pHUCYHKe. B kakom
CEYCHUU CKOPOCTh  YIMOPSJAOYEHHOTO  JIBIDKCHHUSI  CBOOOIHBIX
AIIEKTPOHOB, 00ECTIEUNBAIOIINX JaHHBIN TOK I, GombIie
B ceuenuu S,

B ceuennu S,

Ckopoctu B 000MX CEUCHUSIX OJTMHAKOBBI

Uto MOXHO CKa3aTb O COOTHOIIEHHUH MEXIY

MOKa3aHUsIMU BOJIBTMETPOB, eciu Ryz > Ryi; E1= Eo;

Ret1 = Rem2 ‘C/C ’?Vz

U1 = U2

U1< Uz

U1> Uz

[Touemy cnmpasnb MOJI3yHKOBOTO peOCTaTa HE U3TOTOBIISIIOT U3 METHOTO MTPOBO/JIA

Ero conporuBiieHre HE3HAYUTEIIBHO

OH OyneT rpoMO3IKUM

Kak wusmenstcs toxku I3 m I, ecam comporuBienne R3

Veenarcs QNI
£ R T &J’

YMeHbIarcs , LU i

OcTanyTcsi HEU3MEHHBIMH ]

Kakoe 13 IprBEIEHHBIX YPABHEHUI HE COOTBETCTBYET PUCYHKY
L+ L=l3+14

L1+ 1,-13-14,=0

I3+14-11-1,=0

L+ I,+I3+1,=0

Kak u3menutcs HanpsokeHue Ha ydactke AB, eciu mapanienbHO
eMy BKJIFOUHTS elile o7Ho conpotusieHue (U = const)

He n3menurcs

YMeHBIIUTCS

YBennuurcs

W3mensiTcs M MOTEpU SHEPIMM BHYTPU MCTOYHUKA MPU HM3MEHEHHUU COMPOTUBIICHUS
BHEIIIHET0 y4yacTKa 1enu npu yciaosuu, uto IJ]C E = const

N3smensTes

He n3mensites
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14. Kakoii n3 mpuBeJeHHBIX MaTEPHATIOB HE MPOSBISAET (hepPOMAarHUTHBIX CBOWCTB
1) KobGanbT

2) Hukenn

3) Ilnatuna

4) XKeneso

15. Kakoit u3 npuBeJeHHBIX TpadUKOB COOTBETCTBYET MPOLECCY HAMAarHMYMBAHUS KaTYLIKU C
(beppOMAarHUTHBIM CEPICTHIKOM

bt ' 8

0 H 6) 0 H g) 0 H
1) PucyHok a)
2) Pucynok 0)
3) PucyHok B)

16. bpycok u3 Menu rnepeMeInaeTcsi B MAarHUTHOM T0JI€ TaK, Kak MOKa3aHo Ha
pucynke. Onpenenuts Hanpasienne DJIC nHayKIIuu B Opycke
1) Bueso B
2) Bmpaso
3) Buus
4) Bsepx

17. Kakoii U3 mapamMeTpoB CHIIbHEE BCErO BIMUSACT Ha HHIYKTHBHOCTh KaTYIIKA
1) Jlnuna

2) Tlnomaap MOMEPEYHOTO CEYCHHUS

3) Ywcao BUTKOB

18. SIBnstroTcs T mapameTphl epeMenHoro Toka T, f, ® HezaBucuMbIMu
1) Ssnsrorcs
2) He susrores
3) DTo0 3aBHUCHUT OT KOHCTPYKIIUH MOJFOCOB I'eHEepaTopa
19. Ompenenutey  HavyanbHyl0 (pa3sy TMEpEeMEHHOro  TOKa, ¢ /‘\
I L 1 L I .

MPEJICTAaBICHHOIO Ha 3TOM rpaduke

1) 3n/4 mfl; wt
2) -3nl/4 \_/Y \
3) nl4
4) -nl4

20. YkaxuTe nmapamerp mepeMEeHHOr0 TOKa, OT KOTOPOT'O 3aBUCUT WHIYKTUBHOE COMPOTUBIICHHE
KaTYIIKH

1) JleiicTByrolee 3HaUCHUE HATIPSHKCHHUS

2) ®daza HanpsHKEHHS

3) Ilepuon mepeMeHHOrO TOKa

21. Kakoe u3 mpHUBEICHHBIX BBIPAKECHUN HEMPABIIIBHO ompenenseT KodPGUIIMEHT MOITHOCTH
[IPUEMHUKA SHEPTUHU

1) cosp=Q/S



2) cosp=R/Z
3) cosp=P/S
22.

1)
2)
3)
4)

23.
Hux uHgynupytores O/C,
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[Ipu BpaieHHM pamMOK MPOTHB YaCOBOM CTPEJIKU B ¢
M300paKeHHbIE Ha

J1y1st mosydeHus B MU pe30HaHCa HAMPSKEHUH HE00X0TMMO
HOCHGHOB&TGHBHOG COCAUHCHUC aKTUBHOI'O 1 EMKOCTHOT'O COITPOTUBJICHUA

[TocnenoBarenbHOr0 COEIMHEHUSI aKTUBHOTO M UHIYKTUBHOTO COMPOTUBIICHUS
[TapannensHOE COeIMHEHNE KAaTYIIKU M KOHAEHcaTopa
[TocnenoBarenbHOE COeTMHEHUE KAaTYIIKHA U KOHAEHCATOpa

7

1

HIQ

¢
ST 4

pucynke. Kakume DJOJIC wuHayuupyroTcs npu 0
BpAIIEHNH PAMOK IO YaCOBOM CTPEITKE
1) Te xe cambie
2) 3Haku HaYaJIbHbIX da3 U3MEHSATCA Ha
IPOTHBOIOJIOKHBIE
3) Hanpasnenus BextopoB DJIC B paMKax M3MEHSTCS Ha IPOTUBOIIOJIOKHBIC
24. MOXeT I TOK B HYJICBOM IIPOBOJIC YETHIPEXIIPOBOTHOM LIEMH OBITh PaBEH HYJIIO
1) Moxer
2) He moxer
3) Bcernaa paBeH HYJTIO

25.
1)
2)
3)
4)

O0a Toka TMHEHHBIE

O6a Toka ¢azHbie

Tok 1y — nuneiinbIi, ToK I, — Qa3HbIii
Tok I — da3ubIit, Tok [ — TUHEHHBIIH

Kaxkoit u3 TOkOB B cxeMe JTMHEHHBIN, Kakol (ha3HbIHA

26. Mo>xeT 11 HyJIeBOH MTPOBOJI UMETH 0OJIBIIOE AKTUBHOE CONPOTHUBIICHHE

1) He moxer
2) Moxer

3. Tabauua ¢popM TeCTOBBIX 3aJaHUIT

»h

Bcero T3 W3 Hux xonmuectBo T3 B popme
3aKPBITHIX OTKPBITHIX | HA COOTBETCTBHE HA NOPSA/IOK
wT. % mT. % mT. % mT. %
100% 100 %
4. Ta0J1MIa OTBETOB K TECTOBLIM 3aJJaHUAM
Howmep Howmep Howmep Howmep Howmep Howmep
TECTOBOTO MPaBUIILHOTO TECTOBOT'O MPaBUIILHOTO TECTOBOTO MPaBUIILHOTO
3a/laHus OTBETa 3aJlaHus OTBETa 3a/laHus OTBETa
1 BapuaHT
1 3 10 3 19 1
2 3 11 2 20 3
3 3 12 2 21 2
4 2 13 4 22 3
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5 3 14 3 23 2
6 1 15 2 24 1
7 2 16 4 25 3
8 2 17 3 26 3
9 2 18 2

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

TECTOBOE 3AJAHHUE Ne 3

1. Cnenudpuxkanus banka TecTtoBbIX 3aganmil o 1 pazgemy, tema 1.7; 1.8; 1.9; 1.10; 1.11
(AynutopHasi camMoCTOsTENbHAs padoTa).

2. Conep:xkanne banka TecToBBIX 3a1aHUM

HNHcTpykuusi: BbIOepUTE NPABWIbHBIN OTBET.

BAPUAHT 1

1. Vkaxure OIHO M3 BaXKHEUIIMX JTOCTOMHCTB LIETIEM MEPEMEHHOT0 TOKa MO CPaBHEHUIO C
LEMAMH MOCTOSIHHOTO TOKa
1) Bo03MOXXHOCTB TIEpeayy FICKTPOIHEPTHH HA TATBHUE PACCTOSHHUSI



2)
3)

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)

1)
2)

1)
2)
3)

4)

1)
2)
3)
4)

1)
2)
3)
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Bo3moxHOCTS TPeoOpazoBaHus AIEKTPOIHEPTUU B TEIUIOBYIO M MEXaHUYECKYIO
B03M0OXHOCTh H3MEHEHUS HAIPSDKEHUS U TOKA B IIETIH € IIOMOUIBIO TpaHchopMaTopa

Kakue Tpancopmaropsl n300pakeHbl Ha pUCYHKaX

a) u 0) CTEp’KHEBOTO THIA B @ g
a) OpoHEBOTO THIIA, ) CTEPKHEBOTO TUIIA
a) CTepXKHEBOTO TUIIA, 0) OPOHEBOTO THIA a)

B
d)

MoskeT 11 HanpspDKeHHEe Ha 3aKUMaX BTOPUYHON 0OMOTKH mpeBbimaTh: a) IJ1C nepBu4HON

oomotku, 6) 3/IC BTopruuHOi 0OMOTKH TpaHchopmaTopa
Mosxer

He moxer

a) MOXeT, 0) He MOXKET

a) HEe MOXET, 0) MOXET

Yucno BUTKOB B KaxJod ¢asze mepsuyHor oOmoTku 1000, B kaxkmoi (ase BTOPUUHOM
obmotku 200. JluneitHoe HampspkeHue nuTaroniedt nenu 1000B. Ompenenuths auHEHHOE

HaInpsDKeHUE Ha BbIX0ie TpaHc(opmaTopa
200B
5000B

Jist pernieHust 3a1a4M HEJOCTATOYHO JTAHHBIX

Koaddumnment tpanchopmaruu aBrorpanchopmaropa K = 10. Kakoif Tok B nmepBUYHON U

BTOPUYHOM LIETISAX
091
011

UTo BXOJUT B COCTAB 3JEKTPOIPUBO/IA
DJNeKTpoABUTATENb U pab0Unii MEXaHU3M
DNEeKTpOoABUTATEIb, PA0OUN MEXaHU3M M YIIPABJISIONIESE YCTPOHCTBO

[IpeoOpasyroliee yCTpOMCTBO, 3JIEKTPOJIBUTATENb, PEAYKTOP, YIIPABIAIONIEe YCTPOMCTBO U

pabounii MexaHu3M
DJNEeKTpOABUTATEINb, PEAYKTOP, YIPABISIOIIEe YCTPOMCTBO U paboUumii MEXaHU3M

Ot kakux (GaKkTOpOB 3aBUCUT TEMIIEpaTypa HarpeBa JIBUTATEIs
OT MOIIHOCTH Ha BaJly JBUTATENs

Ot KIIJI nBurarens

Ot TemnepaTypbl OKpYKaroIle cpebl

Ot Bcex Tpex GakTopoB

[Ipu xakoM pexume pabOThl JBUTATENb JOJDKEH pPACCUUTHIBATHCS HA MAaKCHUMAaIbHYIO

MOIIIHOCTb
[ToBTOpHO-KpPaTKOBPEMEHHOM
KpaTtkoBpemenHOM
JnmurensHOM

Kakas MOCIIEA0BATEIHLHOCTD dba3
obecrieurBaeTcsl HaKaTHeM KHONKU H3 B

cXeMe PEBEPCUBHOIO MarHUTHOTO
IyCKaTeNs

Bn

1T

G

1T - 2PTas
) '
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1) Jds-J, - JI
2) Iy -JI, - JI3
3) JI, - JI3 - I

10. KakoB casur ¢a3 Mexay TokamH B AByX(}a3Ho#l 1 Tpexda3Hoi cucTemMax
1) 90° u 90°

2) 90°wu 120°

3) 180°u 120°

4) 120° u 90°

11. Yemy paBHBI TOKH ip ¥ ig B MOMEHTHI BpemeHH: a) t=T /4;0) .y

t=T/2 (T — nepuon Toka) ¢
1) a)ia=0; ig=-1,;0)ia=-1,; ig=0
2) a)iA:Im; iB=0;6)iA:O; iB:-lm

3) a)ia=0; ig=1,;06)ian=-1,; ig=0 —
4) a)ia=1l,; ig=-1,;6)ia=0; ig=0 \X/

12. CxonpKo KaTyIlek, 4yepe3 KOTOpble MPOXOAUT TpeX(a3HbIi TOK,
HE00XO0MMO UMETH IS OJTY4YEHUS IECTUIIOIIOCHOTO BPAILIAIOIIErOCsi MATHUTHOTO 10JIs
1) 3
2) 6
3) 9

4) Tlony4uTh TaKOE MOJIC HEBO3MOKHO

el

13. Ha3oBUTE OCHOBHBIE YaCTH ACHHXPOHHOTO JIBUTATEIS
1) CranuHa, MAarHUTOIIPOBOJI, 0OMOTKA CTaTOPa, POTOP
2) CraHuHa, MArHATONPOBOJI, POTOP, OOMOTKA POTOpa

14. KakoBa yactoTa MepecedeHus] CHJIOBBIMU JIMHUSIMA MArHUTHOTO IOJISI CTEPXKHEH OOMOTKH
HENOJBUKHOTO poTtopa AJl

1) MaxkcumainbHas

2) MunumanbHas

3) Pagna Hyi0

15. Yacrora Bpamienuss marautHoro noiist AJl 3000 o6/mMun. YacTtora Bpamenusi poropa 2940
00/MuH. OnIpeIeUTh CKOJIbKEHUE

1) 2%

2) 20%

3) s perieHus 331291 HEIOCTATOYHO TAHHBIX

16. M0o>XHO T KICTIOJIb30BaTh ACHHXPOHHBIN IBUTATEh B KaueCcTBE TpaHchopmaTopa
1) MoxHo
2) Henp3s

17. AKTMBHOE M WHIYKTUBHOE COMPOTHBJICHUS (a3bl OOMOTKH HEMOABUKHOTO POTOpPA PaBHBI
10 Om kaxnoe. YeMy paBHBI UX 3HAYEHUS IPU CKOJIbKEHUU, paBHOM 10%

1) R;=100mMm, X; =10 Om

2) R =10m, X, =100m

3) Rz=100Mm, X;=10m



18.

1)
2)
3)
4)

19.

1)
2)
3)

20.

1)
2)

21.

1)
2)
3)

22.

1)
2)
3)

23.

1)
2)
3)

24.

1)
2)

25.

1)
2)
3)

26.

1)
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Kak wu3meHuTCcs Bpamaronmidi MOMEHT AaCHHXPOHHOTO JBHUTATENsd TMPH yBEIMYCHUU
ckonbxkenus ot 0 go 1

VBenuuurcs

VYMeHbIIUTCS

CHauaja yBeJIMYUTCS, 3aTE€M YMEHBIIIUTCS

CHauana yMEHBIIUTCS, 3aTEM YBEIMUUTCS

NHaykTUBHOE COMPOTHBIICHHE OOMOTKM HEMOABHKHOTO poTopa B 10 pa3 mpeBwiaeT ee
aKTUBHOE compoTuBieHue. [Ipy KakoM CKOJBKEHHH JBHUIaTellb Pa3BMBAET MAaKCUMAJIbHBIN
BpAILAOIIUH MOMEHT

10%

2%

Jns penieHus 3aa4u HEJOCTaTOYHO JTaHHBIX

[Ipu cxonbxxenuu, paBHOM |, Bpamaronuii MOMeHT paBeH 1 HM, MOMEHT Harpy3ku Ha Baity
neuratens 1,5 Hwm, onpokunbiBatommii moMeHT 2 Hm. MoOXHO 1M 3amyCTUTh 3TOT
JIBUTATENb IO/ HATPY3KOH

Mo:KHO

Henbzs

Kakum 00pa3om OCyHIECTBISIOT IJIABHOE PETYJIMPOBAHWE B IMIUPOKUX Tpeaerax 4acTOThI
BpAIllEHUs] aCHHXPOHHOTO JBUTATEINS € (ha3HBIM POTOPOM

N3menenreM yuciia map moJIroCOB BPAIIAIOIIETOCss MArHUTHOTO TIOJISI CTaTopa

H3meneHneM conpoTuBIieHUsI 0OOMOTKH pOTOpa

H3menenunem yacToTsl nuTaroniei 3/1C

Ha kakyro MOIIHOCTH NOJDKEH OBITh pacCUMTaH TeHEpaTopa, NMUTAIOIMWNA ACHHXPOHHBINA
JIBUTATEIb, KOTOPBIA Pa3BUBAET Ha BaJy MEXaHUYECKYIO MOIIHOCTE 5 KBT mpu cosp = 0,5

1 kBA

25 kBA

10 kBA

MoxHo 1nu TpexdaszHylo OOMOTKY CHHXPOHHOTO TeHepaTopa OOJbIIOW MOIIHOCTH
PacIoIoXNUTh Ha pOTOpE

MoxnO

Henb3s

Mo3HO, HO HellenecooOopa3Ho

YeMm oTamyaeTcs CI/IHXpOHHBII\/'I ABUTATCIIb OT ACUHXPOHHOI'O
VYcerpoiicTtBoM cTaTopa
YerpoiicTBOM poTopa

VYKaKuTe OCHOBHBIE KOHCTPYKTUBHBIE JIETAJIM MAIIMHbI [IOCTOSIHHOT'O TOKA
WNuaykrop, SKOpb, KOJUIEKTOP, BEHTUIISTOP

WNHuaykTop, SKOpb, KOJUIEKTOP, LETKN

Cratop, riaaBHbIE MOJIIOCHI, TOTIOJIHUTEIBHBIE MOJIIOCHI, IKOPb, KOJJIEKTOP

Kak 10/keH U3MEHAThCSl MATHUTHBIN MOTOK, CLEIJICHHBIN C BATKOM MAIlIMHBI IOCTOSTHHOTO
TOKa, 4YTOOBI B BUTKE MHIyLUpoBanack noctosiuHas 2J[C
OcTtaBaThCsl HEN3MEHHBIM



54

2) U3MeHSTHCs IO CHHYCOHIaIbHOMY 3aKOHY
3) PaBHOMepHO (JIMHEWHO) YBETMYUBATHCS MM YMEHBIIATHCS

27. KakoBO OCHOBHOE Ha3HAUYCHHE KOJUICKTOPA MALIMHBI TOCTOSHHOTO TOKa

1) Kpermtenue 0OMOTKH SKOPSI

2) DIEKTPUYECKOE COCIMHEHHE BPALIAIOUICHCS OOMOTKH SKOPSI C HEMOABHKHBIMU KIEMMaMHU
MAIIHHEI

3) BrimpsimieHrEe TEPEMEHHOT0 TOKA B CEKIIUSIX OOMOTKH

28. Kak B reHepaTopax IOCTOSHHOTO TOKa IPU HE3aBHCUMOM BO30YXKIECHHUH H3MEHSIOTCS C
YBEJIMYEHUEM Harpy3KH: a) MarHUTHBIH TIOTOK TJaBHBIX IIOJNIOCOB, ©) pe3ylbTHPYIOMIMMA
MarHUTHBIN TOTOK TeHepaTopa

1) a) He u3MeHsCTCA, 0) YBETMUNBACTCS

2) a), 0) yMeHbIIaeTCs

3) a) He u3MeHseTcs, 0) yMEHbIIIaeTCs

4) a) yBenmuuuBaetcs, 0) HE U3MCHSETCS

29. Y reHepaTopoB IMOCTOSHHOTO TOKAa MPH MapaieIbHOM BO30YXKICHHU KaK H3MEHSIOTCS C
YBEJIMYEHUEM Harpy3KH: a) MarHUTHBIH TIOTOK TJaBHBIX IIOJNIOCOB, ©) pe3ylbTHPYIOMIMMA
MarHUTHBIN IOTOK TeHepaTopa

1) a) He u3MeHsCTCA, 0) YBETMUHUBACTCS

2) a), 0) yMeHbIIAeTCs

3) a) He u3MeHseTcs, 0) yMeHbIIIaeTCs

4) a) yBenmuumBaetcs, 0) HE U3MCHSIETCS

30. Ha kakoii M3 cXeM IIyCKOBOW peocTaT [BUTAaTels IIOCTOSHHOIO TOKa IapajljelIbHOIO
BO30Y>KJI€HHsI BKJIIOUEH MTPABUIIBHO

B)

o
1) Puc. A)

2) Puc. b)
3) Puc. B)

31. Kakags u3 paboumx XapakTepUCTHK JBUTATENI IOCTOSHHOTO TOKa
n300pakeHbl Ha Tpaduke

1) M(P2)

2) la (P2)

3) Jlrobas u3 yka3aHHBIX

32. Kak wu3MeHsieTcs 4YacToTa BpallleHWsl ABUTATeNIs MOCTOSHHOIO TOKa

oY
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napajuieIbHOTO BO30YKICHUSI PU 0OphIBE 0OMOTKH BO30YKIECHHUS B PEKUME XOJIOCTOTO X012

33.

34.

35.

1) JlBurateiib OCTaHABIMBACTCS
2) YacroTa pe3ko BO3pacTaeT

Kaxkwue 3a1aun pemaroTcsi ¢ MOMOUIBIO AIEKTPUUECKON CEeTH
1) TIpou3BOACTBO BICKTPOIHEPTUH

2) Tlepemaua 3JIEeKTPOIHEPTUH

3) IlorpebGiieHre >MeKTPOIHEPTUH

4) Bce nepeyuciieHHbBIC 3a1a49H

B kakux mpoBojiax BHICOKasi POYHOCTH COBMEIIAETCSI C BBICOKOM AIICKTPOIPOBOIMMOCTHIO
1) B cranbHbIX

2) B amroMuHHEBBIX

3) B craneamoMuHeBBIX

Kakoif snexkTpuueckuii mapamMeTp OKa3bIBaeT HEMOCPEACTBEHHOE (DHU3HOIOTHYECKOE

BO3JICHCTBHE HA OpraHu3M 4€JI0OBCKa

1) Hampspkenue
2) MoiHocTh

3) Tok

4) HanpsKeHHOCTb

BAPUAHT 2

1. Tlpu xakoM HaNPSOKEHHUH 1IeTIeCO00pa3Ho: a) MepeiaBaTh SHEPTHIO, 0) MOTPEOIATH SHEPTHIO
1) a) BbICOKOM, 0) HU3KOM

2) a) HU3KOM, 0) BBICOKOM

3) 3TO0 3aBHCHT OT XapakTepa ToKa

2. TlouemMy MarHUTONPOBOABI  BBHICOKOYACTOTHBIX  TPaHC(HOPMATOPOB  MPECCYIOT U3
(dbeppOMarHuTHOTO TOPOIIIKA

1) Jlns ynporieHus TeXHOJIOTUU U3TOTOBICHUS

2) Jlnst yBeMMYEeHUsT MATHUTHOM MMPOHUIIAEMOCTH

3) [y yMEHBIICHUS TEIUIOBBIX MTOTEPh

3. Uemy paBHO OTHOIICHHE HANPSDKEHUM Ha 3aXHMMax TMEPBHYHOW M BTOPUYHONH OOMOTOK
TpanchopmaTopa

1) OTHOIICHHIO YKCET BUTKOB OOMOTOK

2) TIpuOIMKEHHO OTHOIICHHUIO YKCET BUTKOB OOMOTOK

4. Yucno BUTKOB B Kaxmoil ¢asze nepBuuHoit ooOMoTku 1000, B xaxmoi (aze BTOpUUHOMN
oomotku 200. JluneiiHoe Hampspkenue nuratonieid nenu 1000B. Ompenenuts nuHelHOe
HaIpsDKEHUE Ha BBIXOJE TpaHcopmaTopa, ecid OOMOTKM COEIMHEHBI 10 CXEeMe 3Be3Jia-
TPEYTrOJIbHUK

1) 200/+3 B

2) 1000/ V3 B

3) s pemieHus 3a1a41 HEJOCTATOYHO TAHHBIX

5. Kakue ycTpoiicTBa HeNb3s MOJKII0OYATh K TpaHC(HOpMaTOpy HAMPSHKEHUS

1) BonbT™MeTphbl, 0OMOTKH HAMpPs)KEHUS BATTMETPOB, BHICOKOOMHBIE OOMOTKH peJie

2) AmInepMeTpbl, TOKOBbIE 0OMOTKH BaTTMETPOB, HU3KOOMHBIE OOMOTKH peJie



6.
1)
2)
3)

7.
1)
2)
3)
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Kakyto pons urpaer npeoOpasyroliee ycTpoiiCTBO B 3JIEKTPOIPUBOIE
[Ipeo6pa3yeT NocTOSIHHOE HANPSXKEHUE B TIEPEMEHHOE

[IpeoOpasyeT nepeMeHHOe HAaPsHKEHUE B TIOCTOSIHHOE

[Ipeobpasyer HanpsKeHUE, TOK WM YaCTOTY HaMPsDKEHUS

Kakoii npuHuMaeTcs Temieparypa OKpyKarollei cpebl py pacyeTax ABUraTesen
0°C

20°C

40°C

8. BriOepuTe rpaduk, IpaBUIbHO OTPAXKAIOLINI KPATKOBPEMEHHBIN PEKUM pabOTHI IBUTATEIIS

a)

BT

]

1)
2)

1)
2)
3)

1)
2)

1)
2)
3)

1)
2)

h PT b
ot
——————— 7
0 b ) w8 ;
Pucynox a)
Pucynoxk 0)
9. Uro MIPOU3OIILIO OBl npu Ny g fly
OJIHOBPEMEHHOM HaXaTUU KHOINOK Bn {1
u H3 npu orcyrctBuM B3auMMHOU [] []

OJIOKUPOBKM B CXEME€ DPEBEPCHBHOTO
MarHUTHOTO IIyCKaTes
Beixon u3 cTpost nBATaTens
CpaOaTbIBaHHE TEIUIOBBIX pelie
Ileperopanue IUTABKUX BCTaBOK
IIPENOXPAHUTEIICH

1PT 5 2PT s
' 1

10. MOHO I TIOTyYUTh MarHUTHOE T0JIC
c IMOCTOSIHHOM 10 3HAYCHUIO
WHIYKIUEH, CKIIAbIBasi NEPUOINYECKHA U3MEHSIOINECS] MATHUTHBIE TTOJIS

MosxHO

Hennzsa

11. KakuM npaBUIIOM ONpPENENSETCs HAIpPaBJICHUE CHJIOBBIX JIMHUNW MarHUTHOIO IIOJI,
BO3HHUKAIOILETO BOKPYT MPOBOJHUKA C TOKOM

IIpaBuiom sieBoi pyku

[IpaBuiom npaBoit pyku

[IpaBusnom OypaBumka

12. MO3KHO JI ¢ TIOMOIIBIO TOKOB i1 = |,Sinwt, 12 = 1,,8in (ot+ 120°),
i3 = 1,8in (wt- 120°) mony4uTs Bpaliaromeecs MarHuTHOE TI0JIe
MoxHo
Henwzs
13. TloueMy MarHMTONPOBOJ ACHHXPOHHOTO JBUTATENII HAaOWPAlOT W3 TOHKUX JIUCTOB
AIIEKTPOTEXHUYIECKON CTalIM, U30JIMPOBAHHBIX JJAKOM JIPYT OT pyra



1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)
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JU11 yMEHBILIEHUS IOTEPh HA BUXPEBBIE TOKU
JUi yMeHbIlIeHUs IOTEPh Ha IepeMarHnyuBaHuE

14. KakoBa yacToTa mNepeceueHus CUIOBBIMU JIMHUSIMH MAarHUTHOTO TIOJsl CTEpXKHEU
00MOTKH poTopa AJl B pekruMe X0JI0CTOTO X0/1a

MaxkcumannHas

MuHauMaabHas

PaBna nyimo

15. Tlo Tpem kaTymkam oOMOTKH ctaTtopa Al mpoxoaut Tpexdaszuslii Tok yactoroi 500 I'm.
Yacrora BparmieHus poropa 28500 06/MuH. OnpeeuTh CKOJIbKECHHUE

5%

20%

JIns pemenus 3a1a4M HEJOCTaTOYHO JTAHHBIX

16. Porop acunxponHoro asurareins HenoasrkeH. Kak msmenurca 3/1C, unaynupyemasi B
00MOTKE POTOpa, IPU YBEIMUYEHHUH B 1BA Pa3a YacTOTHI TOKA MUTAIOIIEN CETH

He usmenurcs

VYBenuuuTcs B 2 pa3za

YBenuuutcs B 4 pasza

17. AxTUBHOE M WHAYKTUBHOE CONpPOTHBICHHS (Da3bl OOMOTKM HEIMOJBHKHOTO pOTOpa
paBubl 10 OM kaxpgoe. Ckonbxkenue paBHO 10%. B ¢daze oOMOTKHM HEMOJIBUYKHOTO
potopa unayuupyercs 3/C 10042 B. YeMy paBeH TOK

1A

10 A

10V2 A

18. Uto mnpoumsoiaeT, €ciM TOPMO3HOM MOMEHT Ha Bajy AaCHHXPOHHOTO JIBHUTATEeNs
MPEBLICUT MAaKCUMAJILHO JOIYCTUMBIN BpalllatoIuii MOMEHT

CKoJbKeHHEe YMEHBIIUTCS 10 HYJIS

CkoubkeHHe yBeIu4uTCs 10 1

CkomnpxeHue 0yJeT paBHO ONTUMAIBHOMY 3HAUEHUIO

19. UaaykTHBHOE COMPOTHBICHHE OOMOTKH HETOJBM)KHOTO POTOpa B 5 pa3 MpEBBIIIACT €
AKTHUBHOC CONMPOTUBJICHUC. HpI/I KakKoOM CKOJIbXKCHUU ABUTATCIIb Pa3BUBACT
MaKCHMAaJIbHBIN BpallaloIMi MOMEHT

5%

10%

20%

20. Kakue mMepsl IPUHUMAIOT IS YBEIMYCHHS ITYCKOBOI'O MOMEHTA Y JBHUTraTels ¢ (pa3HbIM
poTopoM

[TpuMeHSIOT pOTOp C IBOMHOM «Oennybeil KIETKOW»

[TpuMeHSIOT pOoTOp C NTYOOKUM Ma30M

B nienb 00MOTKH poTOpa BBOJSAT ITyCKOBBIE PEOCTATHI

21. KakuM 00pa3oM OCYIIECTBISIOT CTYIEHYaTOE pEryJupOBaHUE YacCTOThI BpAIICHUS
ACUHXPOHHOI'O ABUTATCIIA



1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)

1)
2)

1)
2)
3)
4)

1)
2)
3)

1)
2)

1)
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[TepexmtoueHnem cekiuii 0OOMOTKH cTaTopa
H3meHeHneM COpOTHBIICHUS SN OOMOTKH POTOpa

22. Kak n3meHuTcst Ko3((UIMEHT MOIIHOCTH aCHHXPOHHOTO JIBUTATENs NPH YMEHBUICHUN
€ro Harpys3ku

He usmenurcs

YBennunres

YMeHpIuTcs

23. JIBYXIIOJIIOCHBIN POTOP CHHXPOHHOTO reHeparopa Bpaiaercs ¢ yactotoit 3000 06/mMuH.
Onpenenuth 4acToTy TOKA

50 I'm

500 IT'g

24. HyXHbI 11 IIETKHA U KOHTAKTHBIE KOJIbLA U1 CHHXPOHHOTO JIBUTaTelsl, POTOP KOTOPOTO
IpeCTaBisieT CO00H MOCTOSITHHBIN MarHuT

HyxHb1

He nyxHBI

25. UTo Ha3bIBAIOT SIKOPEM B MAIIMHE MOCTOSTHHOTO TOKA
Bpamaronryrocst 4acTh MalIMHbI
Yactp mamusbl, B KOTopod unayuupyetrcs IC

26. Kakas O/1C unnynupyercst B BUTKaX 0OMOTKH SKOPsI FeHepaTopa MOCTOSHHOTO TOKa
[TocTostHHAS IO 3HAYECHUIO W HANIPABIICHUIO
[Tepemennas

27. Kakoe siBieHHE Ha3bIBAIOT PEAKIMEH SKOPS MAIIUHBI IOCTOSTHHOTO TOKA
YMeHbIlIeHre MarHUTHOTO TOJISl MAIlIMHBI IPH YBEJTMUYEHUN Harpy3Ku
HckaxxeHne MarHuTHOT'O IOJIST MAIIIUMHEI IMpU YBCIMYCHHUU HAI'PY3KU
YMmenbmenne DJIC 0OMOTKH SKOPS TIPU YBEITUYCHUU HATPy3KH

BOSHGﬁCTBHe MAarauTHOIO IOJIA AKOPpSA Ha OCHOBHOC MArHUTHOC I1OJIC IMOJIFOCOB

28. Onpenenuth DJIC 0CTATOYHOrO HAaMAarHMYMBAHHS TE€HEpaTopa IOCTOSHHOTO TOKa C
HE3aBUCHMBIM BO30Y)KJICHHEM 0 TPapuKy

3B

Oxono 12 B

Jlnist oTBETa Ha BOIIPOC HEJOCTATOYHO JTAaHHBIX

29. Yka3aTh  BHCIIHIOIO  XapaKTePUCTUKY  TreHepaTopa U
MOCTOSIHHOTO TOKa MPH MapajieIbHOM BO30YKICHUH

Kpusas 1

Kpusas 2

30. Tox skopss yBemuumics B 2 paza. Kak wusmeHwmics
BPAIAIOMIAN MOMEHT [BHTaTels MOCTOSHHOTO TOKa
napajyIeIbHOTO BO30YKICHUS

He nzmennmncs
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1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)
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59

YBenuuwics B 2 pa3a
YBenuuuscs B 4 paza

31. Ilpu kakoii Harpy3ke KII/] xBurartens mOCTOSHHOTO TOKA JOCTUTAeT MaKCUMyMa
HomuHnanbsHOM

PaBHOI IpUMEpHO MOJI0BUHE HOMUHAIBHOU

Heckonbko Gosbliie HOMUHAIBHOMN

32. Kak  u3MEHUTCS  BpallalOUMii ~ MOMEHT  JIBUTaTelis  IOCTOSHHOTO  TOKa
MIOCJIEIOBATEILHOTO BO30YKICHHUS, €CIIA €0 TOK YBEIIMYUTCS B TP pa3a (HACBIIICHUEM
MarHuTOMPOBOIA TIPEHEOPEYh)

YBenuuurcs B 3 pasza

YBenuuutcs B 6 pas

VYBenuuutcs B 9 pas

33. Kakue ceT nCHoab3yI0T IS TIepeiady AIEKTPOIHEPTUU
Cetn nanpspxkenueMm 10 1000 B

Ceru Hanpsbxkenuem Boinie 1000 B

O0a Ha3BaHHBIX BUA CETEN

34. Ykaxxute Mateprai, KOTOPBIM HE UCTIOIB3YETCS ISl H3OJISIIIMK TIPOBOJIOB M KaOee
XnonmyaroOyMaxHas mpspKa

BynkanusupoBaHHas pe3uHa

[TonuBuHUIXIOPUIT

Cmronma

35. Dnektpuueckoe comportuBiieHre Tena denaoBeka S000 Om. Kakoil Tok mpoxoauT depes
HET0, €CIIM YEJI0BEK HaX0AUTCs o HanpskeHuem 380 B

19 MA

38 MA

50 MA

76 MA

BAPUAHT 3

Kaxkoii aT0 Tpanchopmarop 1.=70A I,=54
IToHmKaromuii o - '
IToBenmnaromnmii U’ =§Ej§:y =008 - I II?H
PazgenurenpHbIi :

Ha xaxom 3akoHe OCHOBaH MPUHITUIT ACHUCTBUS TpaHChopMaTopa
Ha 3akone Ammepa

Ha 3akoHe 351eKTpOMarHuTHOM UHAYKIIUU

Ha npunuune Jlenna

Onpenenuts NpuOIMKEHHOE 3HaYeHHE K03 dunmenta tpanchopmaruu, ecimm U; = 200B, P
=1kBr, I =0,5A

Jlist penieHust 3a1a4M HeAOCTATOYHO JTAHHBIX

K=10

K=~0,1
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Yucno BUTKOB B KaxJod Qasze mepsuyHord oOmoTku 1000, B kaxkmoi (ase BTOPUUHOM
oobmotku 200. JluneitHoe HampspkeHue muTaroniedt nenu 1000B. Ompenenuths auHEHHOE
HANpsDKEHHWE Ha BBIXOJE TpaHchopMaropa, eciid OOMOTKM COEIWHEHBI 10 CXeMe
TPEYTOJIbHUK- 3BE3/1a

200/V3 B

1000 /3 B

200 V3 B

Kakoii npubop Henb3s NoaKII0UaTh K TpaHchopMaTopy TOKa
Amnepmerp

Perne ¢ MajbIM BXOJHBIM CONIPOTUBIIEHUEM

BonbTmeTp

Barrmerp

Kakyto ¢pyHKIHIO BBIMOIHSAET MEPelaTOYHOE YCTPOUCTBO B AJIEKTPOIIPUBO/IC

[ToBpIIaeT yacTOTy BpalleHHs Bajia paboyero MexaHusma

[ToHmxaet 4acTOTy BpalleHHs Baja pabouero MexaHusma

Cay>XuT A7 U3MEHEHUs 4acTOThI BpalleHHs Bajia 10 3HAYEHUs, HeOOXOIMMOro pabouemy
MEXaHU3MY

Kakum TemnepaTypHbIM apaMeTpOM IOJIB3YIOTCS IIPU pacueTax JBUraTeNs
TemnepaTypoii HarpeBa ABUraTeNs
Temneparypoii neperpesa

8. Bribepure rpaduk, NMpaBHIBHO OTPAXKAIOIIUH MOBTOPHO-KPATKOBPEMEHHBIM pPEXHUM pabOTHI
JBUTATENs

i

1)
2)

1)
2)

10. Yepe3 nBe KaTylKu, CIBHHYTBIE B

npocTpaHcTBe Ha yron 90°, mpoXoasT TOKH i1
=10sin 314 t, i; = 10 cos 314 t. Onpenenutsb

Pucynox a)

Pucynoxk 0)

9. Kax BKJTIOYEHBI 00MOTKH

KoHTakTopoB Bnm um H3 B cxeme

PEBEPCUBHOIO MATHUTHOTO MyCKATEs [

IlocienoBaTenbHO Bn

[TapamiensHO 1PT s ZPTH;

17

4acToTy BpaleHUs Pe3yIAbTUPYIOLIETO
MarHUTHOTO I10JIA

1)
2)

314 pan/c
314 o6/c
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3) st pereHus 3a1a4n HEJ0CTaTOYHO JaHHBIX

11. Yto Ha3bIBaE€TCS CEBEPHBIM MOJKOCOM MAarHUTa
1) Tlomroc, B KOTOPBIN BXOJAT MAarHUTHBIE CUJIOBBIE JIMHUU
2) Tloaroc, M3 KOTOPOTO BBIXOISIT MATHUTHBIC CUIIOBBIC TMHUU

12. Yepe3 miecTp KaTylleK, CABMHYTHIX B IPOCTPAHCTBE OJHO OTHOCUTENIBHO Apyroi Ha 60°,
npoxoauT Tpexdaszueii Tok yactoroi 500 ['m. OmpenenuTs 4acTOTy BpalalOMErocss MarHUTHOTO
noJIs

1) 15 000 o6/Muu

2) 30 000 o6/mMuH

3) 60 000 06/mMuH

13. Kakue wmaTepuwasibl HWCIONB3YIOT JJIsi HM3TOTOBJICHHUS KOPOTKO3aMKHYTOM OOMOTKH pPOTOpa
ACUHXPOHHOI'O JIBUTATENs

1) AnroMuHHI

2) AnoMHUHHI, MeIb

3) Mens, cepebpo

14. MosKeT i pOTOp aCHHXPOHHOTO JIBUTATEISI PACKPYTHTHCS J0 YaCTOTHI BPAILICHUS MATHUTHOTO
OISt

1) Moxet

2) He moxer

15. Haiiti wacrory Bpamenus potopa A/l, ecmu s =0,05; p =1; f=50T1
1) 3000 o6/muH
2) 2850 06/Mun
3) 1425 06/mMun

16. YacroTa BpallleHUsT pOTOpa ACHHXPOHHOTO JIBUTATENsl OTHOCHUTEIBHO BpallarolIerocs
MarHuTHOro nossg 60 o6/MuH. OnpenennTs 4acToTy Toka B 00MOTKe poTopa mpu p = 1

1) 60T

2) 1T

3) s perieHus 331241 HEIOCTATOYHO TAHHBIX

17. Kak OyaeT u3MeHsIThCSl TOK B 0OMOTKE pOTOpa M0 Mepe paCKpyduBaHHUsI POTOpA
1) VBenmuuurcs
2) YMEHBIINUTCS
3) OcraHeTcss HEU3MEHHBIM

18. Uemy paBeH BpallarolIiii MOMEHT aCHHXPOHHOTO ABUTaTeNs mpu: a) s = 0; 6) s = 1
1) a)0;06) My
2) a)0;6)0
3) ayMp;6)0

19. AxTHBHOE COMPOTHBICHHWE OOMOTKHM pOTOpa yBenMWuuWiau B 2 pasza. Kak wu3MeHuTcs
MaKCHMaJIbHBIA BpAIAIOIUH MOMEHT JABUTATENSI PU MPOYUX PABHBIX YCIOBHUSIX

1) He usmenurcs

2) VYBemuuuTcs B 2 paza

3) VBenuuutcs B 4 pasza
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20. YkaxuTe OCHOBHOHN HEJIOCTATOK ACUHXPOHHOT'O IBUTaTEIs
1) 3aBHCHUMOCTH YaCTOTHI BPAIICHUS] OT MOMEHTA HAarpy3KH Ha Bary
2) OtcyTcTBHE KOHOMHUYHBIX YCTPOWCTB JJIsi IUIABHOTO PETyIMPOBAaHMS 4aCTOTHI BPAIICHUS
poTopa
3) Huszkuit KI1J]

21. Kak U3MEHSIOTCS IPU YBEJIMUEHUHM HArpy3Kd aCUHXPOHHOTI'O JIBUTaTells MOTEPU SHEPTUU: a) B
Menu, 0) B cTanu

1) a), 6) yBenu4MBaKOTCS

2) a) yBeJIMUYHUBAIOTCS, 0) HE H3MEHSIOTCS

3) a) He UBMEHsOTCS, 0) YBEINIMBAIOTCS

22. Tpexda3zusblii [BUTaTeNh MOITHOCTHIO 1 KBT BKIIOUYEeH B ogHO(Ma3HYIO ceTh. Kakyro mosne3Hyro
MOIIIHOCTh Ha BaJy MOKHO MOJYYUTh OT 3TOTO JIBUTaTels

1) He 6osiee 200 Bt

2) He 6omnee 700 Bt

3) He menee 1 kBt

23. KakuM JokeH OBITh 3a30p MEXAYy POTOPOM M CTaTOpOM CHHXPOHHOTO TeHeparopa s
obecrieueHust cuHycouaanbHoU Gopmel uaayIIIpyemoi DJ1C

1) VYBenMuYMBAIOLIMMCS OT CEPEIUHBI K KpasiM MOJFOCHOTO HAKOHEYHHKA

2) YMEHBUIAIOIIUMCS OT CEpeIUHbI K KpasM MOTIOCHOTO HAKOHEYHHKA

3) Crtporo oaMHAKOBBIM TI0 BCEH OKPYKHOCTH POTOpPa

24. HyXHbI JM INETKA M KOHTAKTHBIC KOJbIA Ui CHHXPOHHOTO [BHTATEIs, POTOP KOTOPOTO
U3TOTOBJICH B BUJIC 3JICKTPOMArHUTa

1) HyxHbl

2) He nyxHbBI

25. TlodyemMy cepIeYHUK BPAIIAOMICTOCS SKOPS MAIIMHBI TOCTOSTHHOTO TOKa HAOMPAIOT M3 TOHKUX
JIMCTOB JIEKTPOTEXHUYECKOMN CTAJIA, U30JUPOBAHHBIX APYT OT Apyra

1) W3 KOHCTPYKTHBHBIX COOOPaKCHHIA

2) Jlns yMEHBIIEHHUS] MATHUTHOTO CONPOTUBIICHHSI IOTOKY BO30YKICHUS

3) Iy yMEHBIICHUS TEIUIOBBIX MOTEPh B MAIIMHE

26. Tok reHeparopa MOCTOSTHHOTO TOKa yBeIuuuiics. Kak n3MeHWICs Bpalllaloluii MOMEHT Ha Baly
reHeparopa

1) He usmenwuics

2) VYBenuuuics

3) VYwmeHsbImiaCs

27. Kakoii croco0 ymydiieHus: KOMMYTAIMH 11eJeCO00pa3HO UCIOIb30BaTh B MOIIHBIX MalluHaX
MOCTOSTHHOTO TOKa IpY MEPEMEHHO Harpy3ke

1) CMeleHue METOK C TeOMETPUIeCKOMHEHTpaH

2) YCTaHOBKY JIOMOJHHUTENILHBIX TOTIOCOB




30.

31.
6) R>

32.
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28. OnpenenuTs NPUMEPHOE HOMHHAIBHOE HANpsDKEHHWE TeHepaTropa IOCTOSHHOTO TOKa C
HE3aBUCHMBIM BO30YX/IEHUEM I10 rpaduKy

1) Okomno 6 B

2) Oxomno 12 B

3) Okomno 18 B

29.Yem ompenensercs OJIC mnpu  XOJOCTOM XOj€ TeHepaTopa IOCTOSHHOTO TOKa
II0CJIEI0BATEILHOTO BO30YXKICHUS

1) Ocraro4HO# HaMarHUYEHHOCTHIO MOJIIOCOB

2) Yacrotoii BpaleHHs SKOPSI

3) Tem u mpyrum

VYKaXuTe XapaKTepUCTUKH JIBUTATEISI TOCTOSTHHOTO TOKA: a) MEXaHWYECKYI0, 0) pabouyto
1) a) n(P2), 6) n (M)

2) a)n(M), 6) M (P2)
3) a)n(P2), 6) M (P2)

Kak n3menurcs gactoTa BpallleHUs ABUTaTelsl IPU YMEHbIIEHUHU: a) Ry,

1) a) yBenuuurcs, 0) YMEHBIIUTCS
2) a) yMEHBIIUTCS, 0) YBETUIUTCS

Bo ckonbko pas HYCKOBOﬁ MOMCHT JBHIaTclisd IIOCTOAHHOI'O TOKa II0CICA0OBATCIIBHOI'O

BO30YKICHHs OOJIbIIIE HOMUHATHHOIO MOMEHTA, €CIIM MyCKOBOM TOK IPEBHIIIAeT HOMUHAJILHBINA B
IATh pa3

33.

34.

35.

1) B5pa3
2) B25pa3
3) B 50 pa3

Kakue cet He UCTIOIB3YIOTCS ISl IIEPEeIaul IICKTPOIHEPT UK
1) Cerr mOCTOSIHHOTO TOKA

2) Cetu omHO(DA3HOTO TOKA

3) Ceru TpexdaszHoro Toxka

4) Cetu MHOTO(]A3HOTO TOKA

Urto cocrasnsier ocHoBy EQC Poccun
1) TBC
2) ITDC
3) ADC
4) JIDII

Kakoii Tok HarbosIee onaceH Mpy MPOYMX PABHBIX YCIOBUSAX
1) TlocrostHHBII

2) Tlepemennsiii ¢ yactoToi 50 I'

3) Tlepemennsiii ¢ yactotor 50 MI'n

4) OmnacHOCTb BO BCEX CIIy4asX OJUHAKOBAsI

BAPHAHT 4

1. T'ne mpumeHSIOT TpaHc(hOpMaTOPbI



1)
2)
3)
4)

2.
1)
2)

3.

1)
2)
3)

4.
1)
2)
3)

5.
1)
2)
3)

6.
1)
2)
3)

4)
7.

1)
2)
3)

8.

1)
2)
3)
9.

1)
2)
3)
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B nunHusAX snexrponepenayn

B texHuke cBsa3u

B aBTOMaTHKE M UI3MEPUTENBHON TEXHUKE

Bo Bcex nepeunciaeHHbIX 1 MHOTUX JIPYTHX 00JacTsIX TEXHUKH

Kakas n3 00MOTOK — 00MOTKa HU3IIEr0 HANPSHKEHUS
Oobmortka 1
Oobmortka 2

CKONBbKO CTEepKHEH [OMKEH WMETh MAarHUTOMPOBOA Tpex(hazHOTO
TpanchopmaTopa
Onun

JBa
Tpu

YeM NpuHIHUNHAATBHO OTIMYAETCS aBTOTpaHc(opmaTop oT TpaHchopmaTopa
Manbsim k03¢ dunmenToM TpaHchopMaIu

Bo3MmokHOCTBIO N3MeHEeHUs K03 durimenta Tpancopmanun
DJIEKTPUYECKUM COECMHEHUEM TTEPBUYHON M BTOPUYHOM 1IENH

Ha kakue pexxumMbl pabOTHI pacCUMTaHbl TPaHCPOPMATOPHI HATIPSKEHUS
XO0JIOCTOM X0,

KOPOTKOE 3aMbIKaHNE

DTO0 3aBUCHUT OT MOJKIIOYCHHOTO U3MEPHUTEIHLHOTO MPUOOpa

Kakue (yHKIMY BBIMOJHSAET YIPABIIAIONIEEe YCTPOUCTBO AIEKTPOIIPUBO/IE

W3meHnsieT MOIIHOCTH Ha Bajly pabouero MexaHusma

N3mensier 3Hau€HNME U YaCTOTY HANPSKEHUS

W3meHsieT cxeMmy BKIJIIOUEHHUS OHJIEKTPOJABHUraTeNs, MEpelaTOYHOE 4YHUCIIO, HalpaBieHHE
BpalleHus

Brimonusier Bce pyHKIMH, IEPEUUCIICHHBIE BbIIIE

KakoBo cooTHomieHue mMexay BpeMeHeM HarpeBa ly ABUraresis U MOCTOSIHHOM BPEMEHHU
HarpeBa Ty

th=Tu

tu< Ty

tg = (3 -+ 5) Ty

[Ipn xakoM pexume padoThl ABUTATENb JODKEH PACCUUTHIBATHCS HA MAaKCUMAIBHYIO
MOIIIHOCTb

[ToBTOpHO-KPAaTKOBPEMEHHOM

KpaTtkoBpemenHOM

JnmurensHOM

B kakom ciydae peBepcupoBaHHE IBUTATENs IPOU30MIET ObICTpee: a) CHayasla HaKUMaeTcs
kHomnka «Ctomy, a 3areM H3; 0) cpa3zy HaxkuMaeTcst kKHomnka H3

B ciydae a)

B ciyugae 0)

Bpewmst peBepcupoBanus B 000uX ciaydasx OyaeT OJUHAKOBBIM
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10. /e kaTymikw, CIBHHYTBHIE B TPOCTPAHCTBE JPYr OTHOCUTENHHO napyra Ha yroa 90°,
nuTatoTcs AByx(daszHeiM TokoM. Yacrora Toka S50 [, Haiith wacroTy BpameHus
PE3YIBTUPYIOMIEr0 MarHUTHOTO MOJIA

1) 314 pan/c

2) 314 06/c

3) s perieHus 331241 HEIOCTATOYHO TAHHBIX

11. Ha xako# yrosi moBepHETCs 32 4eTBEPTh MEPHO/IA: a) IBYXIIOJIOCHOE BPAIIAIOIIECECs] MAarHUTHOE
noJie, 0) YeTHIPEXITOIIOCHOE BPAIIAIOIIEECs MATHUTHOE T10JIe

1) a)90°; 0) 45°

2) a) 180°; 6) 95°

3) a)45°;6)90°

4) a)360°; 6) 180°

12. MarautHoe mosie TpexdazHoro Toka yactoroi S0I'1 Bpamaercs ¢ wacroroil 3000 06/mMuH.
CKOJIBKO TTOJIFOCOB HMEET 3TO I10JIe

1) 2

2) 3

3) 6

13. Uem oTiIM4aeTCs aCHHXPOHHBIA JABUTATENb ¢ (pa3HBIM POTOPOM OT ACHHXPOHHOTO JIBUTATENS C
KOPOTKO3aMKHYTBIM POTOPOM

1) Hanmuumem KOHTaKTHBIX KOJIEI M IIETOK

2) Hanudmem na3oB [Uist OXJTaXKICHUS

3) Uwmciom katymiek craropa

14. Kak u3MEHHUTCS TOK B 0OOMOTKE pOTOpa MPH YBEINYCHUN MEXaHHUECKOW Harpy3ku Ha Baiy AJl
1) VBenuuurcs
2) He uzmenurcs
3) VYmeHsbImTCs

15. Bpamatomeecss MaruuTHOe mosie ctatopa AJl sSBIAETCS MIECTUNONIOCHBIM. HailTm yactoTy
BpaieHus potopa, eciu s = 0,05; f=50 '

1) 2850 o6/muH

2) 1425 06/MuH

3) 950 o6/muH

16. Yacrora Toka mmtaromeit cetu S50 I'm. Porop acMHXpOHHOro JBHrartelssi BpallaeTcs Co
CKOJIbXKECHUEM, paBHBIM 2%. HaliTi yacToTy TOKa B 0OMOTKE poTOpa

1) 50T

2) 1T

3) Jlast pereHus 3a1a4n HEJ0CTaTOYHO JaHHBIX

17. Yemy paBen casur ¢a3 mexay IJIC u TokoMm B 00MOTKE HETIOJIBHIKHOTO POTOPA, €CIIM aKTHBHOE
U MHAYKTHBHOE CONPOTHBIICHUS (pa3bl OOMOTKH HEMOABMKHOTO poTopa paBHbl 10 OM Kaxioe.
Cxonpxenue paBHo 10%. B daze oOMoTkH HenoaBm:kHOTO poTopa uHayuupyercs I/1C 100\2 B

1) 0

2) 45°

3) s oTBeTa HA BOIIPOC HEOCTATOYHO JaHHBIX
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18. Yemy paBeH BpalllarOlIMii MOMEHT aCHHXPOHHOTO JIBUTATESI TPU ONTUMAJIbHOM CKOJIbXEHUH
1) 0
2) My
3) Mp
4) Mmakc

19. Hanpsxenue cetu 220 B. B macnopTe acHHXpOHHOTO JIBUTATENs yKa3aHo Hanpspkenue 127/220
B. Kak 10mKHBI OBITH COETUHEHBI OOMOTKH CTaTOpa JBUraTelsl B pabodyeM pexume padoThl

1) TpeyroabHUKOM

2) 3Be3moit

20. MoHO 11 IUIaBHO U B IIMPOKMX Ipeneax peryJvpoBaTh 4acTOTY BpallleHUs aCUHXPOHHOIO
JIBUTATENIsSI ©3AMCHEHUEM YaCTOThI TOKA

1) MoxHo

2) Henpss

21. BarTt™erp, NMOAKIIOYEHHBI K ACHMHXPOHHOMY JIBUTATEIIO, IMOKAa3bIBAET MPH HOMHUHAJIBHOU
Harpy3ke 1 kBt, npu xonoctom xone 50 Bt, npu kopotkoM 3ambikanuu 50 Br. Onpenenuts KITI
JBUTATENs

1) Jlns peuieHus 3a/iauv HEAOCTATOYHO JAHHBIX

2) 90%

3) 95%

22. Yemy paBeH MyCKOBOM MOMEHT OJHO(DA3HOTO ACHHXPOHHOIO MABHUTaTessl, HE HMEIOIIEro
MTyCKOBON 0OOMOTKH

1) TlosoBHHE MAaKCUMAILHOTO MOMEHTA

2) Hymo

23. Ilpu BeITIOJIHEHUH Kakux ycioBui 3aBucuMoctb U= f (I) siBnsieTcs BHEIIHEH XapaKTEPUCTHKON
CUHXPOHHOI'O TeHeparopa

1) Yacrora BpaliieHHs pOTOpa MOCTOSIHHAS

2) Koa¢hduueHT MOIITHOCTHA TOCTOSTHHBIN

3) Tox BO30YKICHHMSI TOCTOSTHHBIH

4) Bcex mepe4ncieHHbIX

24. OmnpenenuTh YacTOTy BpalleHus CHHXpoHHoro aurarens, eciu £= 500 [, p =1
1) 2850 o6/muH
2) 15000 o6/mMun
3) 30000 o6/mMuu

25. Ha 3aBojackoM muTKe MamuHbl cepuu [1 ykazano ee HoMuHanbHOE HanpsbkeHue, paBHoe 220 B.
Kakas sTo mammna

1) JIBurarenb MOCTOSIHHOTO TOKa

2) TI'enepaTop MOCTOSHHOTO TOKa

3) Jlis oTBeTa Ha BOIPOC HEAOCTATOUHO JAHHBIX

26. Ilpu HeM3MEHHOM MAarHUTHOM IIOTOKE BO30YXJIEHHUS TOK B 0OMOTKe sikopsi yBenmuumics. Kax
M3MEHWICS BPAIIAIONNIl MOMEHT JIBUraTeNsl TOCTOSIHHOTO TOKa

1) He usmenwuics

2) YBeawuuics
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3) VYwmeHsbImCs

27. YeM OrpaHUYMBACTCS MUHUMAIBHO JOMYCTHMOE COMPOTUBIICHHE METKH MAIIHHBI TOCTOSHHOTO
TOKa

1) Huyem,

2) TOTEpSIMH HATPSKEHHS B IIETOYHOM KOHTAKTE,

3) TOKOM B KOPOTKO3aMKHYTOM CEKIIUH

28. DJIC reneparopa MOCTOSIHHOTO TOKa ¢ He3aBUCUMBIM BO30YyxaeHueM 240 B. ComporuBneHue
oomotku sikops 0,1 Om. Onpenenuts HanpsHKEHUE Ha 3aKMMax TeHeparopa npu Toke Harpysku 100
A

1) 220B

2) 230B

3) 240B

29. Tlo mpUBEICHHON BHEIIHEH XapaKTePHCTHKE IeHepaTtopa MOCTOSIHHOTO TOKa s’
CMEIIaHHOTO BO30YKICHHSI OTIPECIINTh, KaK BKIIOYECHBI OOMOTKH BO30YKICHHS :
1) CornacHo
2) Bcrpeuno

30. Kakue XapakTepUCTHUKU [IBUTATENS MOCTOSIHHOTO TOKa WM300pa’keHbl Ha

rpadgukax
k)
M 0 f»é
aj J)

1) a), 6) pabouas
2) a) MexaHHueckas, 0) pabouas
3) a) pabouasi, 6) MexaHHYECKast

31.Tlpy MOCTOSIHHOM HANPSDKCHUM TMUTAHUS MAarHUTHBI TIOTOK BO30YXKICHHUS JBHUTATEINs
MIOCTOSTHHOTO TOKa HE3aBUCHMOTO BO30YKIECHHUS YMEHbIIMICS. Kak W3MEHMIACh YacToTa
BpAIIICHHsI IBUTATEIIS

1) VBenuuuiach

2) YMeHbIIMIach

3) He usmenumnach

32.Kak uW3MEHHUTCS 4YacToTa BpalleHUs JABHraTens Ipu
YBEJIMUYCHNH COTPOTHBICHUS R

1) VBenuuurcs
2) YMCHBIINUTCS
3) He uzmenurcs o

33. Kakue cetn HCTIONMB3YIOTCS ISl TIEPEIau AIEKTPOIHEPT U
1) BoszayuiHble JUHUH



2)
3)
4)

34.

1)
2)
3)
4)

35.

1)
2)
3)
4)

1)
2)
3)

1)
2)

1)
2)
3)
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KaGenbHble muHUN
BuyTpennue cetu 00bEKTOB
Bce nepeuuncnennsie cetu

Kakoe cBoiicTBO He oTHOCUTCH K nocTtonHcTBaM EDC

HagnexxHocTh nutanus morpeduresnei

B03MOXXHOCTh MEHATH HAITPaBJIECHHE OTOKOB SHEPTUU B TEUEHHUE CYTOK
[TocTOSTHCTBO HANPSIKEHUS M 4aCTOTHI

B03MOXXHOCTh MOJTy4eHUS BBICOKHUX U CBEPXBBICOKUX HAIPSKEHUH

VYxkaxure HauOoiblIee W HAWMEHbIIEE JOMYCTHMBIC HAINPSDKEHUS TPUKOCHOBEHHS,
YCTAHOBJICHHBLIC MPaBUJIaMHU TCXHUKU 6630HaCHOCTI/I B 3aBHUCHUMOCTHU OT BHCIHIHUX YCJ'IOBI/II\/’I
(B CyXOM MOMEIICHUH U B 0CO00 OTIACHBIX TTOMEIICHHSX )

36ul2B

65u6B

65u12B

127u 6B

BAPHUAHT 5

Kaxkue TpanchopmaTopbl HCTIOMB3YIOT JJISl TUTAHUS JICKTPOIHEPTHEH JKIITBIX TIOMEIICHUH
CuItoBbIe

N3mepurenbHbIe

CrenpanbHbIE

UeMy paBHO OTHOLIEHHWE AEHUCTBYIOIIMX M MIHOBEHHBIX 3HaueHHI0O OJIC mepBUYHON M
BTOPUYHON 0OMOTOK TpaHchopmaTopa

OTHOIIEHUIO YKCesl BATKOB 0OMOTOK

[TpuOMMXeHHO OTHOIIICHUIO YHUCENT BUTKOB OOMOTOK

Kakue kiaemMmbl TOKHBI OBITH MOJCOCIMHEHBI K MUTAIOMIEH CETH, €Clid TpaHchopmaTop
MIOHIDKAIOIIUN

A, B,C

a,b,c

0,a,b,c

Koadpdumment tpanchopmanmu aBtorpanchopmaropa K = 10. Kakas dactb BHUTKOB
SABIISICTCS OOIIeH 111 IEpBUYHOM U BTOPHUYHOM IieTien

0,1 (OX]

0,9 (Ox]

Ha kakue pexxumbl pabOTHI pacCUUTaHbl TpaHCPOPMATOPHI TOKA
KOPOTKOE 3aMbIKaHUE

XO0JIOCTOH XOxI

3TO 3aBUCHUT OT MOJAKIIOYEHHOTO U3MEPHUTEIBHOTO MpHOopa

CKOJIBKO 3JIEKTpOABUTATENIEH BXOAUT B 3JIEKTPOIIPUBO]L

Onun

Heckompko

KonunuecTBo anekrpoaBurarenei 3aBUCUT OT TUIIA 3JEKTPONPUBOIA
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7. KakoBo cooTHOIIEHUE MEXY MOCTOSTHHBIMU BpeMeHu HarpeBanust Ty u oxnaxaeHus Toxr
B ABUTATECJIC C CaMOBeHTHJ’IHHHeﬁ

1) Toxn =Tw

2) TOX_]‘[ = (2 - 3) TH

3) TH = (2 -+ 3) TOX_]‘[

8. BrIOpaTh MpaBMIIBHOE COOTHOLIEHHE MEXIY IOIMYCTMMBIM MOMEHTOM Mjon JIBUTaTens U
MaKCHUMAaJIbHLIM MOMEHTOM M yakc

1) Mwmakc = Mjon
2) Mwmakc < Mjon
3) Mwmakc << Mjon

9. Kakas W3 mNpuUBENEHHBIX KPHUBBIX COOTBETCTBYET IIYCKY JBHUraTeisi C MYCKOBBIMU
CONPOTHUBIICHUSIMU

Mycx

1) Kpusas 1
2) Kpusas 2

10. Kak U3MEHUTH HANpaBICHNUE BPAILICHUS PE3yIbTUPYIOIET0 MAarHUTHOTO TIOJIS
1) D10 HEBO3MOKHO
2) U3MeHHTH MOPSAOK clienoBaHus (a3 TOKOB

11. Yacrora f = 500 I'm. Onpenenuth 4acTOTy BpallCHHS: a) ABYXIOJIIOCHOTO BPAIAIOIIEroCs
MarHUTHOTO TOJIs, 0) YETHIPEXIOIIOCHOTO BPAIIAIOIIErocs MarHUTHOTO OIS

1) a) 60 000 06/muH; 6) 30 000 00/MHH

2) a) 30 000 o6/muH; 6) 15 000 06/MuH

3) a) 30 000 06/mum; 6) 60 000 06/MuH

12. Kak U3MEHUTH HallpaBJICHUE BPALICHUS MarHUTHOTO TOJIsI TpeXx(pa3zHOro TOKa
1) D10 HEBO3MOKHO
2) HyxHO moMeHSTh MecTaMH BCe TpU (a3bl
3) HyXHO MOMEHSTH MECTaMU JIB€ JII00bIE (ha3bl

13. C kakoil 1ENbl0 ACHUHXPOHHBIA JBUTATENh C ()a3HBIM POTOPOM CHAOXKAIOT KOHTAKTHBIMH
KOJIbIIaMU U NICTKaMUu
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1) Jlns mOIKITIOYEHHS ABUTATENS K CETH
2) Jns coequHEHMs pOTOpa C PEryJIMPOBOYHBIMU PEOCTATAMU

14. Yemy Obut Obl paBeH TOK B oOMoOTKe portopa AJl, ecinu Obl poTop Bpamaics ¢ 4acTOTOH
BpAIIEHHs] MAarHUTHOTO TIOJIS

1) MakcumanbHO BO3MOYKHOMY 3HAYCHUIO

2) Hymo

15. Kak usMenutcsi ckonbxenue AJl, ecnu yBelIMYUTh MOMEHT MEXAaHMYECKOW HArpy3Kd Ha Baly
JIBUTATEJISI

1) VBenuuurcs

2) He uzmenutcs

3) VYmeHsbIuTCS

16. Ilpu ckonwbxenun 2% B ogHol (aze oomoTku potopa AJl unayuupyerca 9J1C 1B. Uemy Gyner
paBHa 31a O/IC, eciu poTOp OCTaHOBUTH

1) 0

2) 1B

3) 50B

17. Kak Oyner um3mensTbes caBur ¢a3z mexay OJIC m TokomMm B 0OMOTKE poTopa MO Mepe
pacKpyuuBaHUs poTOpa

1) VBenuuurcs

2) YMCHBIIUTCS

3) OcraneTcst HeU3MEHHBIM

18. HanpsikeHre Ha 3aKuMaxX aCHHXPOHHOTO JIBUTATENsl YMEHBIIWIOCH B JIBa paza. Kak uameHumics
€ro Bpallarolui MOMEHT

1) He usmenmics

2) YmeHbmmics B 2 pa3a

3) VYwmensbiumics B 4 pasza

19. Hanpsbxenue cetu 127 B. B macnopTe acHHXpOHHOTO JIBUTATENs yKa3aHo Hampspkenue 127/220
B. Kak momxHBI OBITH COCTUHEHBI OOMOTKH CTaTopa JABHUTaTeNsl a) mpu mycke, 0) B pabodem
pexumMe paboThl

1) a) 3Be310i, 0) TPEYTOJILHUKOM

2) a), 0) TPEyroJIbHUKOM

3) a), 0) 3Be30i

4) a) TpeyroibHUKOM, 0) 3Be310M

20. Kakum 00pa3oM OCYIIECTBISIOT IUIABHOE PETYJHPOBAHWE B IIHPOKUX TMpEIeTax YacTOTHI
BpAIllEHUsI ACHHXPOHHOTO JIBUTATENS ¢ KOPOTKO3aMKHYTBIM POTOPOM

1) HM3meHeHuneM 4uciia map MoTHOCOB BPAIIAIOMIETOCs MOJIS CTaTopa

2) U3meHeHneM COMpPOTHUBICHUS 0OMOTKH POTOpa

3) Usmenenuem yactoThl utaromieit D/1C

21. Yemy pasen KII/] acuuxpoHHOTO ABUraTessi, paboTaoLIEero B peKUMe X0JI0CTOr0 X012
1) O
2) 90%
3) st perieHus 3aa4n HEJOCTATOYHO TAaHHBIX
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22. B kakoM ciydae TpeOyercst Oosee 3HAYMTEIbHas ITyCKOBas €MKOCTh sl Tpex(a3zHOro
JIBUTATEI, TIOAKII0YaeMOT0 K 0THO(ha3HOH ceTH

1) Ilpu coenuHeHUH 0OMOTOK 3BE310M

2) Tlpu coemuueHrH 0OMOTOK TPEYTOJILHUKOM

23. KakuM o0pa3oM CHUMAIHCh 3TH BHEIIHUE XapaKTEPUCTHKHU

CHHXPOHHOTI'0 I'CHEpATOpa v A ' Tl a
1) a), 6) mpu MOHMKCHUU HAMIPSHKEHUS } :
2) a), Ipy TOBBIIICHUU HANPSHKCHUS O) NPU TOHIKCHUU v, t{_ifh’ b
HampsoKEHUA |
3) a) mpU TOHIWKCHUU HANPSHKCHUS, O) MPH TOBBILICHUN |
HanpsKeHUs 1 o
4) a), 0) npu MOBBIICHUH HATIPSKCHUS I

24. C xakoil 1IeJbI0 Ha POTOPE CHUHXPOHHOT'O ABUIATENsl MHOTAA Pa3MEUIalOT AOINOJIHUTEIbHYIO
KOPOTKO3aMKHYTYIO OOMOTKY

1) Jlns yBenuueHHs BPAIAIOIIEro MOMEHTA

2) Jlns packpy4MBaHUS pOTOpA IIPU 3aITyCKe

25. C kaKoy LeJbI0 TPUMEHSIOT IPUHYIUTENBHOE OXJIaXKICHUE MAITMHBI TOCTOSTHHOTO TOKA
1) Bo u3bexaHue neperpeBa MamliHbI
2) Jlnst yMEHBIIEHUS TIOTEPh SHEPTUU B MAIIMHE
3) Jlist yMeHbIIICHHSI pa3MEPOB U MacChl MaIIHHBI

26. YacroTa BpalleHUs JBUTATENsl MOCTOSHHOTO Toka yMmeHblnuiack. Kak m3amenwmnacs D/IC,
HHIyIpyeMasi B 0OMOTKE STKOPS

1) He usmenunach

2) VYBenuuuiach

3) VYmeHbIImIach

4) B msuratene DJIC He MHIYIUpYETCS

27. Yem oOrpaHMYMBAaeTCd MAaKCHMAJIBHO JIONyCTUMOE CONPOTHBICHHE IIETKH MAIIMHBI
MOCTOSIHHOTO TOKa

1) Huyem

2) TOKOM B KOPOTKO3aMKHYTOH CEKIIMA OOMOTKH SIKOPSI

3) moTepsiIMU HANPSHKCHUS B IIETOYHOM KOHTAKTE

28. Ha rpaduxe wn300pakeHbl XapakTEPUCTUKH TeHepaTopa
TIOCTOSIHHOTO TOKA C HE3aBUCHMBIM BO30OyxkneHneM. Kaxue sto [/ A

XapaKTepUCTUKU a
1) a) BHemHsisA, O) peryIMpoOBOYHAS
2) a) perynmpoBoYHasi, 0) BHEIIHSIS 5

3) Jlast oTBETa Ha BOIPOC HEAOCTATOYHO JAHHBIX

29. Kak cmeayer  BKJIIOYUTH  OOMOTKA  BO3OYKICHHS 4?'
KOMIIAyHTHOTO  TEHepaTopa TOCTOSHHOTO  TOKa, YTOOBI
YMEHBIIUTH BIUSHUE TOKA HArPY3KH Ha HAMPSIKCHUE TeHepaTopa

1) CornacHo

2) Bcrpeuno
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30. Kakas u3 pabounx XapakTepUCTHUK JBUTATEIsI IOCTOSHHOTO TOKa N300pakeHbl Ha rpaduke

1) M(P)
2) 1a(P2)
3) n(P2)

5
31. IIpu mpoynx HEU3MEHHBIX YCIOBUSIX HAIpsDKEHUE, MMOJBEICHHOE K 0OMOTKE
JBUTATENsl TOCTOSHHOTO TOKA HE3aBHCHUMOTO BO30YXKICHHS, yYMEHBITWIOCh. Kak W3MeHuIach
4acTOTa BpaLEHUS IBUTaTEIs

1) VBenuuuiach

2) YMeHbIIMIaCh

3) He usmenumnach

32. Uro mpowu3oiaer, ecnu JABHUraTteib IOCTOSHHOTO TOKa IOCJIEAOBATEILHOTO BO30YXKICHUS
MOJKJIIOYUTH K CETH ITPH OTKIIOYCHHON MEXaHUYECKOW Harpy3Ke Ha Baly

1) JlBurarens HE 3aIlyCTHUTCS

2) OOMOTKa AKOps meperpeercs

3) /[lBurarenp MOWAET «B pa3HOCH

33. Kakas ceTh TpeOyeT MEHBILIET0 pacxo/1a MeTajula Ha MPOBOIa IPU PABHOM JUTMHE M OJAMHAKOBOU
nepeaaBaeMoi MOITHOCTH

1) Cerpb Hanpspkenuem 220/127 B

2) Certp nanpspxernem 380/220 B

3) Pacxox Meraiuia Ha MpPOBO/A B HA3BaHHBIX CETSAX MPAKTHYECKH OJJMHAKOB

34. Kakoe HampspKkeHHe JJOIMTyCTUMO B 0C000 OMACHBIX YCIOBUSX
1) 12B
2) 36 B
3) 380/220 B
4) 660 B

35. Kakue yacTu 3JIeKTPOTEXHUYECKUX YCTAaHOBOK 3a3€MJISIOT
1) CoenuHEHHbIE C TOKOBEAYLIMMH JCTAISIMU

2) W3onupoBaHHBIC OT TOKOBEAYIIUX JICTAJICH

3. Tabauua ¢popM TeCTOBBIX 3aJaHUIT

Bcero T3 W3 Hux xonmuectBo T3 B popme
3aKpBITHIX OTKPBITBIX Ha Ha MOPAIOK
COOTBETCTBHE
mT. % mt. % mrt. % mt. %
100% 100 %

4. Ta0J1M1Ia 0TBETOB K TECTOBLIM 3aJJaHUAM

Howmep Howmep Howmep Howmep Howmep Howmep
TECTOBOIO | MPAaBWJIBHOIO | TECTOBOTO IPaBUIBHOTO | TECTOBOIO | MPABUIIBHOTO
3aJaHusA OTBECTa 3aJaHusa OTBCTa 3aJaHusA OTBCTa
1 BapuaHT
1 | 3 | 13 | 1 | 25 | 2
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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

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

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

BapHaHT
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
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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 3AJIAHUE Ne 4

1. Cneundukanus banka TecToBbIX 3a1aHuil 1o 2 pasneny, Temsl 2.1; 2.2; 2.3; 2.4; 2.5; 2.6, 2.7,
2.8 (AynuTopHasi camOCToOsITeIbHas paboTa).

2. Conep:xxkanne banka TecToBBIX 3a1aHUM

HNHcTpykuusi: BbIOepUTE NPABWIbHBIN OTBET.

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)

BAPHUAHT 1

MoOHO I paccMaTpUBATh aTOM COCTOSIIIUM U3 fAJIpa, BOKPYT KOTOPOTO IO ONPEIEICHHBIM
OpOUTaM BUKYTCS DIICKTPOHBI

MoxHO

Hennzsa

B onHMX citydasix MOXHO, B IPYTUX HEJb3S

Kaxk BnusroT nedexThl KpUCTALTHYECKON PEIIeTKH Ha MPOBOAMMOCTh KPUCTAIIIA
He Bausior

VBenmuuBaoT

VYMEHBIIAIoT

HazoBuTe cBOOOIHBIE HOCUTENH 3apsia: a) B KPUCTAIUIE KPEMHUS C IPUMECHIO MBIIIbsKa (5-
BaJICHTHBIH), 0) B KpUCTaJIe TEPMaHUS C IPUMECHIO UHIUSA (3-BaJICHTHBIN )

a), 0) AMEKTPOHBI

a) IBIPKH, 0) AJIEKTPOHBI

a) DIIEKTPOHBI, 0) IBIPKU

Kakue wHocuTenu 3apsga TPOHUKAIOT CKBO3b TIOTEHIMANBHBIH Oaphep BCIEACTBHE
TyHENbHOTO 3¢ dexTa

OcHoBHBIC

HeocHoBHEIC



5.

1)
2)
3)

6.
1)
2)
3)

7.
1)
2)
3)

8.

1)
2)
3)

9.
1)
2)
3)

10.

1)
2)
3)

11.

1)
2)
3)

12.

1)
2)
3)

13.

1)
2)
3)
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Kak wm3MeHsieTcsi mpoOMBHOE HAMNpsDKEHHWE AMONA C yBeIIMUeHHeM Temmepatypsl ot 0 10
70°C

VBenuuusaeTcs

VYMeHbIaeTcs

DTO 3aBUCHUT OT MaTepuaia guojaa

Kakue nnoapl HCNONb3yIOT )1 TeHEpaIliy JICKTPUIECKUX KoJieOaHuH

I'enepaTopsl JIEKTpUYECKUX KOJIEOAHUN MOTYT OBITh TOCTPOCHBI TOJIBKO HA TPHOAAX
NmnynbcHbIE AMOBI

TyHHENbHBIE OB

VYKaxuTe MoJasspHOCTb HAMPSKEHUS Ha KOJJIEKTOPE TPaH3UCTOpa M-p-T1 -TUMa
ITmroc

Munyc
JIro0as
Kak wu3MmeHsiercss TOK CTOKAa MpPU YBEJIMYCHUHU HANPSKEHUS Ha
LJ

3aTBOpE el Lk o Zh i
He Mmensercs = kRS

H  Agwaa gotandy! ’ i
VBenuuusaercs : M—
YMeHbIaercs n-ran_| i

U- RH Jﬂbhl’

KakoBa nmpupoma cBETOBOro U3Ty4eHUS ¥
BonHosas
KBanToBas

JIBoiicTBEHHAsi — KBAHTOBO-BOJIHOBASI

Kakum siBieHreM 00yCIIOBJIEH TOK JUHOA0B ()OTOYMHOKHUTEIIS
SAsnenueM horodmuccun

SIBneHneM BTOPUYHON SIMUCCUU

W Ttem 1 1pyrum sBIICHUEM

Kakumu cBOOOAHBIMH HOCUTENSIMU 3aps/I0B 00YCIIOBIICH TOK B OOBIYHOM PE3UCTOPE
OnexTpoHaMu

Hpipramu

W snextponamu, U IbIpKaMu

[Ipy KakuMxX 3HAYEHUSAX CBETOBOI'O IMOTOKa (HOTOpe3ucTop oObsagaeT MaKCUMalbHOU
YYBCTBUTEIHHOCTHIO

[Tpu manbix

[Tpu GompImx

UyBCTBUTEIBHOCTH HE 3aBUCHUT OT CBETOBOT'O MTOTOKA

KakoBo cootHomeHnue wexay Tokamu I[; um I, B )]
IPUBCICHHBIX CXEMax \\\
|1< |2 IIT R.n.' IZT ’?H
|1z |2 f S
e £

14. KakuM JOMKHO OBITH COOTHOIIEHUE MEXIY MPSIMBIM U
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oOpaTHBIM compoTuBieHHeM auoga Rpp m Rpgp B cXeme OIHOMOIYNEPHOIHOTO
BBINIPSAMUTENS

1) Rmp> Rogp

2) Rmp< Rogp

3) Rmp~ Rosp

4) Rpp<< Rogpp

15. Vxaxure, kakoBa (opmMa TOKa, MPOXOMSIIETO yepe3 KaxIbli HOJ MOCTOBOW CXEMBI
0JHO()a3HOTO BBIIPAMUTEIS

{ 4 ;
) S v B

) Lo
t6)47 ?B)f\/\/f

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

16. BeiGepute mapameTpbl, COOTBETCTBYIOIINE HACATBHOMY AWONY UL Tpex(a3zHOU CXEMBbI
BBINPSMIICHUS
l) RHP =1-+10 OM, ROBP =100 = 200 kOm
2) Rmp =0, Rogp =100 + 200 xOm
3) Rmp =0, Ro];p =00
4) RHP =1+10 OM, Rogp =@

17.B kakux mpenenax HEOOXOIUMO HM3MEHHUTh BpeMsl TOJa4Yu
YIPABIAIONIETO HUMIYJIbCa, YTOOBI TOK B HAarpyske H3MEHSJICS OT
MaKCHMaJIbHOTO 3HAYCHUS 10 HYJISA

1) 0<ty<T

2) T/4 <ty<T/2
3) 0<ty<T/4

4) 0<ty<T/2

18. Kakoif Tun Harpy3ku oOecrmeunBaeT OoJjiee PaBHOMEPHOE YCHJICHHE B IIHPOKOM
JMara3oHe 4acToT

1. Pe3ucTuBHBIi

2. WHAyKTUBHBII

3. CMemaHHBIN

19. KakuMu 37€KTPUYECKUMH MapaMeTpaMH OIPEIEIISIETCs] 3HAYCHHE
Rs B cxeme npeasapurenbHoro kackaaa YHY
1) Hanpsokerusmu E¢ 1 Ugyg
2) Tonbko HanpspkeHueM Uy
3) Tonbko ToKOM Ig0
4) Bemuuunamu E, Ug,o 1 Igo

20. BeiGepute mpaBmibHOE COOTHOIIEHHE MeXay R; u Ry B cxeme
JBYXTAaKTHOTO TPAH3UCTOPHOIO YCHJIUTEIS MOIIHOCTH, IIPH
KOTOpOM OyJeT o0ecreueH pexxum B

l) R1> Rz
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2) R1< Rz
3) Rl = Rz
4) R1>> Rz

21. KakoBo coortHomeHnue mMexnay HampspkeHussMu Uppx ¥ Uoc

korga Koc = K (1 + K), ecm K - xoaddunment ycmwnennss o——O O
YCUIIUTENS, HE OXBayeHHOro oOpaTHoi cBsa3blo, Koc — U Yy ",,ig;{,”' Uw,[:lﬁ’,,
KO(DPUIIMEHT YCHJICHUS YCHUJIUTENS, OXBAYCHHOTO0 OOpaTHOM
CBSI3BIO
1) Usgpix <Uoc
2) Uspix > Uoc boe il
3) Usnix =Uoc 0
22. BeiOeputre  TpaBHIBHOE  COOTHOIICHHWE  MEXIYy eMKOCTHBIM  COMPOTHBIICHUEM

pa3eTUTENBPHOTO KOHJACHCaTopa Xc M BXOAHBIM COMPOTHUBICHHUEM IOCIIEIYIOUIETO

KaCkaga B CXCMC JIBYXKACKAaAHOI'O YCHJIUTCIIA C €MKOCTHOM
CBA3bIO

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

4) Xc <<RBX

23. Kak u3MmeHuTCs HampsbkeHne Ha KoJulekTope Uk gac B CXeMe Kackaja B MMITYJIbCHOM

pexxume paboThl TPaH3UCTOPa MPU YBEIMYCHUH TOKA 0a3bl 10 Ipg

oL ”65 ke, L
al /[ e Z ]
Ry ARBEEE. X Isg
| | | I -‘r.55
0 | | | | I

4

A5 o T t Tt waok ]:;

u sz

K3

i 8 %

. v =0
-£1 bk

-L ‘ﬂ‘; a Uxuﬂz‘ —EK _M(J

1) Ugnac yBeIHUHUTCS
2) Ugpac YMEHBIIUTCS
3) Uxuac HE U3MCHHUTCS

24. YeMm oTMYaeTCsA aBTOTEHEPATOP OT YCHITHTEIIS
1) XapakTepom Harpy3ku
2) Buuom ycmiImTenapHOTO IeMEHTa
3) Hanuumem monoxurenbHONH 0OpaTHOM CBSI3H

25. KomniekTop TpaH3UCTOpa COENUMHWIN Yepe3 €MKOCTh C 0a3oil.
byner nu mpu 3TOM JEWCTBOBATH IOJIOKUTENbHAs OOpaTHas
CBA3b B CXEMC

1) Ja
2) Her

3) DTo 3aBHUCHUT OT 3HAYCHHUS EMKOCTH
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26. B kakoilf W3 mpHBeIEHHBIX cXeM H3MeHeHHe T3 = RC BBI30BET M3MEHEHHE NepHhoja
CJIEIOBAHHUSI BBIXOJAHBIX UMITYJIECOB

1) B cxeme Ha pUCYHKE a)
2) B cxeme Ha pucyHke 0)
3) B obenx cxemax

27. Kakumu rapameTpamu CXEMBI CUMMETPUYHOTO
MYJIbTUBUOpATOpA OIpenesseTcsl JUTENbHOCTh UMITYJIbCOB Ha
KOJIJICKTOpax TPaH3uCcTopa

1) TlocrosiHHOM BpeMeHH 3apsaku T3 = Rg C
2) TlocrosaHOl BpeMeHH mepe3apsaku T = Rg C
3) 13uTh

28. Uepes kakoi 3JEKTpo TPYOKH 3aMBIKAeTCsl OCHOBHAsI 4acTh
AHOJIHOTO TOKa
1) Yepes mepBbiii aHO
2) UYepes BTOpOI aHO
3) UYepes akBagar

29. Kakne HampaBiieHHs XapaKTepHBI U COBEPIICHCTBOBAHUS
AIIEMEHTHOM 0a3bl AJIEKTPOHUKHI

1) TloBsllieHHE HAICKHOCTH

2) CHumXeHHe NoTpedIsIeMOl MOIITHOCTH

3) MuHuaTIOpHU3anus

4) Bce nepeuynciIcHHbIC

30. Kakne MUKpOCXeMBbI Ha3bIBAIOTCS] THOPUIHBIMU

1) B KOTOpBIX UCIIOIB3YIOTCSI TOHKHE M TOJICTHIC TUICHKU

2) B KOTOpBIX UCIONB3YIOTCS ITACCHBHBIC M aKTUBHBIC JIEMEHTHI
3) B KOTOpBIX UCIONB3YIOTCS IJICHOYHBIC U HABECHBIC AJICMEHTBI

31. Kakrie KOMITOHEHTBI BKIIFOYAIOTCS B TACTHI, UCIIOIb3YeMbIC JJISi HAHECEHHSI MTPOBOISIIIUX H
PE3UCTUBHBIX TOJICTHIX IICHOK

1) CMech NOPOIIKOB IParoleHHbIX METAJIOB CO CTEKIIOM

2) Iloporok Tutanara Gapus

3) TlopoIiok U3 CerHETOKEPAMUKHU

32. Kakum 00pa3oM 3anumiaroT IMOJUIOKKY OT 3arps3HEHUs TpU BaKyyMHOM HaIlbUICHUH
TOHKOM TJIIEHKU

1) I'myOOKHM BaKyyMOM

2) DkpaHOM

3) Tlogorpesom



33.

1)
2)
3)

34.

1)
2)
3)

35.

1)
2)

36.

1)
2)

37.

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)

1)
2)

1)
2)

1)
2)
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Kako#t ¢Qoropesuct Hamo NPUMEHHTH, YTOOBI COXPAHUTh YYAaCTKH (POTOPE3UCTUBHOU
IUIEHKY TI0J] 3aTeHEHHBIMH ydacTKamu (oTorrabiona

[To3uTHBHBIM

HeraTuBHblii

MOHO TOT U APYrou

Yem 00bsCHsAETCS TPUMEHEHNE B KaYeCTBE OCHOBBI MUKPOCXEM KPEMHHSI, a HE TepMaHUs
CBoiicTBaMU TUICHKH U3 TUOKCUIA KPEMHUS

PaboTocmocoOHOCThIO KPEMHUS MTPU BHICOKUX TEMIIEpaTypax

Tem u npyrum

Kakne MHUKPOCXCMbI HA3bIBAIOT COBMCUICHHBIMU
HOCTpOCHHBIe Ha TOHKHX U TOJICTBIX IIJICHKaX
HOCTpOGHHBIG Ha IJICHOYHBIX U IJIaHAPHO-3MUTAKCHAJIIBHBIX 3JICMCHTAX

MOHO 711 HapaCTUTh YMUTAKCUATIBHBIN CJI0M C 33JaHHBIM TUIIOM ITPOBOAUMOCTH
MosxHO
Henn3s

Kakue smeMeHThl MOJIyIpOBOJIHUKOBON MHKPOCXEMBI HENb3sl MOJIYYUTh C IOMOIIBIO p-hi-
nepexoja

KonzaeHncarops! 1 pe3ucTopsl

Jlnoasl ¥ TpaH3UCTOPHI

TpanchopmaTopbl 1 HHIYKTUBHBIC KATYIIKH

Bce nepeuuncnennbie

BAPHUAHT 2

KaxkoBbl: a) pazmMepsbl 2JIeKTpOHA, 0) MacChl JJIEKTPOHA

a), 6) cpaBHUMBI C pa3MepaMH U Maccoil aapa

a), 0) MpeHeOPEKUMO MaJTbl

a) CPaBHUMBI C pa3MepaMu M Maccou sijipa, 0) mpeHeOpeKkuMo Maia

OT uero 3aBUCUT 3HAYEHHUE IPUMECHON AIEKTPONPOBOJIHOCTH KpUCTAIIA
Ot Mmarepuana npumecu

Ot xonmyecTBa MPUMECH

OT TOrO M OT APYrOTO

K kpucramny p-Tumna mOAKIIOYEH TUIIOC UCTOYHUKA HAIPSKEHUS, K KPUCTALTY A-TUTA —
munyc. Kakue HocuTenu 3apsiga 00ecreunBaroT MPOX0XKACHHE TOKA Yepe3 p-n-TIepexol
OcHOBHBIE

HeocHoBnbie

Uem 00BSACHAIOTCS EMKOCTHBIE CBOMCTBA p-n-Tiepexoja
Bo3HukHOBeHHEM ABYX pPa3HOMMCHHBIX O6’b€MHBIX 3apsaa0B
HepocTaTouHO MIOTHBIM COEIMHEHUEM KPUCTAIIJIOB Pa3HOrO THIIA

C kakou LEJIBI0 MOIITHBIE TUOJbI U3TOTOBJIAIOT B MACCUBHBIX MCTAJNIMYCCKUX KOpPITyCax
I[JISI IMOBBIIICHUA ITPOYHOCTHU
HJ’IH JIydIiero oTeoga TCIIOThI
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3) st MOBBIIIEHUST IPOOUBHOTO HATIPSKEHHUS

6. B xakoM HampaBlIEHUHU BKIIIOYAETCSI SMUTTEPHBIX U KOJUIEKTOPHBIHN p-T-TIepexXo/1bl
1) DTo 3aBUCHT OT THUIIA TpaH3KCTOPa (P-TI-p WIH M-P-TI- TUTIA)

2) DMHTTEPHBIH — B IPSIMOM, KOJICKTOPHBIN — B 00OpaTHOM

3) O6a — B IpsSIMOM HamnpaBJICHUH

4) DMUTTEpHBIN — B 00paTHOM, KOJUIEKTOPHBIN — B IIPSIMOM

7. Y Kakux TPaH3MCTOPOB 0OJIbIIas yCTONYNBOCTE K paIraii
1) V noneBbix

2) Y OMIONSpPHBIX

3) OnunHakoBas

8. V¥ kakoro TpaH3uCTOpa BXOAHOE COMPOTUBIICHHE MAKCUMAIBHO
1) VY oumnonspaoro

2) VY mosieBoro ¢ 3aTBOPOM B BHJIE P-TI-TIepexo/ia

3) V MJII-Tpan3ucropa

9. 3aBucHT 1M SHEPIUsA OT HUHTEHCUBHOCTH CBETOBOT'O NMOTOKa @
1) DT0 3aBUCHT OT CHEKTPAIBLHOTO COCTaBa U3ITYUCHHS

2) Ja

3) Her

10. Kak noBnusieT Ha paboTy (OTOYMHOXKHUTENST KOPOTKOE 3aMbIKaHHE
Ha y4acTke R;

1) VYxynmaercs 4yBCTBUTEIBHOCTE DY

2) DDV BBIAACT U3 CTPOS

3) Tlonesnsrii Tok I, ynager no Hyns

11. Kakumu cBOOOTHBIMU HOCUTEISIMH 3apSIIOB O0YCIIOBIICH TOK B (JOTOPE3UCTOPE
1) DuexTpoHamMH

2) Jeipkamu

3) U snekTpoHamMH, U ABIPKAMH

12. Kakoe paziauume CymecTByeT MEXAy (OTOIUOAOM M OOBIYHBIM TIOJYIPOBOIHUKOBBIM
JTOJIOM

1) TpuHDUTIHATBEHOE

2) KoHcTpykTHBHOE

3) dyHKIMOHAIBHOE

13. HaiimuTe mpaBHIbHOE COOTHOIICHUE MEXYy TOKaMu 1 u P \
|, B maHHBIX cxeMax \
y S\
1) 1> 1, NV ey
2) i<, I,l ; I,-;l 2,
3) h=l; e =3
_Ofa £q

14. KakuM JOKHO OBITh COOTHOIICHHE MEXAY MPSIMBIM
CONPOTUBIIEHHEM Jauoja Rpp U comporuBieHueM Harpy3ku Ry B CXeMe
OJTHOTIOJTYTIEPHOTHOTO BBITIPSIMHUTEIIS

1) Ru=Rmp



2)
3)

15.

1)
2)
3)

16.

1)
2)
3)

17.

1)
2)
3)

18.

1)
2)
3)

19.
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Ru> Rnp
RH< RHP

KakoBo cooTHOmIEHHE MeXAy TIOKa3aHUSIMH aMIIepMETPOB,
pearupymroIux Ha JISHCTBYMOIEe 3HAUYCHUE TOKA, OJMH U3
KOTOPBIX ~ BKIIOYEH B  [eNb  BTOPUYHOH  OOMOTKH
Tparcopmaropa, a Apyroi — B 1ens Ry

|2>|H

|2<|H

|2 = IH

Kak orpakaercs Ha paboTe BBIIPSAMUTEINS TOT (DAKT, YTO AMOJBI HE HICATHHBI
YBenuunBaeTcs oOpaTHOE HAMPSHKESHUE HA OIS

YMeHbIIaeTcs: CpeHee 3HAYCHUE BBIPSIMIICHHOTO TOKA U HATIPSHKEHUS
HckaxaeTcs popma TOka B Harpy3Ke

Onpenenure MakCHUMajdbHO  BO3MOXHOE 3HauyeHHMe Toka Ilp B THPUCTOPHOM
OJIHOIOJTYTIEPHUOTHOM BBITIPSIMUTENIE

lp =0,636 1,
lp=0,3181,,
lp =0,827 1,
Omnpenenure Ko3(Q(PUIHUEHT yCHUJIEHHE TPEXKAaCKaJHOTO YCHIMTENS B Jenubenax, eciu

KKIBIHA KackaJl 00eCrieunBaeT JECSITUKPATHOE YCUIICHUE
60

30

1000

Kak noBnuseTr yBenuueHue conpoTuBieHUs R B cxeme npenBaputenbHOro kackaga Y HY
Ha MOJI0KeHUe JIMHUMU Harpy3ku CD

0 £ e I med
f" 4 / Ry

I 80
i ; U=l
Tl 3 iyt B e el e S L
I ! Lo

t
5_0 W= ——— ]éb

ME

L 1
SGpd 0 T G T G,

0& six Uhm

1)
2)
3)
4)

20.

1)

a) )
VYron Hakiona o iuHuM CD yBenuuuTes

VYron naksiona o suaur CD yMeHbIIUTCS

Jluaus CD caBuHeTcs BpaBo 0€3 M3MEHEHHUs HaKJIOHA

JIuaus CD caBuHETCS BIIeBO 0€3 H3MEHEHHMS HAaKJIIOHA

Kak uzmenurcs KIIJ[ cxemsl, eciii 1BYXTaKTHBIN YCUIIUTEIb
OyzeT nepeBeieH u3 pexnma BB pexum A
KIIJI ae n3meHuTcs

0,
Ugy 3'
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2) KIIJ] ymeHbIIHATCS
3) KIIJ yBemuuuTtcs

21. Kak u3MEHHUTCS HANpsOHKCHUE OOPAaTHOW CBS3M B CXEME YCHUJIMTENS C
OTpUIIATEILHOW  OOpaTHOW  CBs3BIO, eclik  pe3uctop Ry
3alIyHTHPOBATH EMKOCTBIO

1) Uoc He U3MEHHTCS

2) Uopc yBemuuutcs

3) Uoc yMEHBIIUTCS

22. B kakoit u3 cxem Oyner obecreueHO Oojiee paBHOMEPHOE YCHIICHUE B
paboueM auarna3oHe 4acTOT

1) B cxeme a)
2) B cxeme 0)
3) B o0enx cxemax paBHOMEPHOCTb YCUJICHHS OJIMHAKOBA

23. KakoBO COOTHOIIEHHWE MEXKIYy JECUCTBYIOIIMMHU 3HAYCHUSIMH
MIEPEMCHHBIX COCTABJISIONIMX TOKA KOJUICKTOPA ik M TOKAa B KOHTYPE IkoHT
B PE30HAHCHOM PEXKHUME B CXE€ME PE30HAHCHOTO TPaH3UCTOPHOTO

YCHIIUTEIIA R, l
1) lx> lkonr Car |
2) k= lxonr A
3) IK < IKOHT gy

24.Tlpu cOoOpke cXeMbl aBTOreHepaTopa ObLIO HApYIIEHO YCIOBUE
bananca ¢a3. Kakum 00pa3oM MOXHO 00ECIEUHUTh BBIOJIHEHHE 3TOTO g
YCIIOBUS

1) TlomeHsaTh MecTaMu IPOBOA, HayIiHe K Cy

2) 3ameHHTH KaTyniky LocHa Ipyryro

3) TlomensTh MecTaMu TPOBOIA, UAYIIHE K Loc

25. O0s13aTeNIPHO M BBIAEPKUBATh TAKOE COOTHOIIEHHUE  MEXKTY
nmapaMeTpaMH IIelH, TMPU KOTOPOM KakJ0€ 3BEHO oOecrednT
OJIMHAKOBBIHN CIBUT 110 (haze

1) Ja

2) Her

3) DTO0 3aBHUCHT OT YaCTOTHI TEHEPUPYEMBIX KOJICOaHUI




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)

34.
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[Ipu kakom cooTHomeHun Mmexnay T3 = RC u Bpemenem 3apsgku T3 B cxeme Oyner
oOecrnievyeHa Xopolas JINHEHHOCTh BBIXOJHOTO HAPSKEHUS

13< T3

T3~ T3

T3>> T3

T3> T3

KakoBo cooTHomienne Mexay HanpsokeHusMu Ha C1 u Cp B iepuoj
BpeMeHH, koraa T1 oTkpeIT, a T, 3anepr

uc1<ucz

Uci1>uca

Uci=ucz

B kakoii Touke Ha TPOJOJIBHOW OCH TPYOKH SJEKTPOHBI MMEIOT
MaKCUMaJIbHYIO CKOPOCTb

3a mepBbIM aHOJIOM

3a BTOpPBIM aHOJIOM

3a nIacTHHaMU

VY skpaHa

Kakue ocobennoctu xapakrepusl 1t UMC u BUC
MuHUATIOPHOCTH

CoxkpallieHre BHyTPEHHUX COEIMHUTENBHBIX JTUHUN
KommiekcHoe u3roroBieHue

Bce nepeuncieHnsie

Kakue snementst B ru0pugasix MMC 1ienecoo0pa3Ho enath HaBeCHBIMU
TpaH3uCTOPBI U UHAYKTUBHBIE KaTYIIKH

Pe3ucTopsl 1 KOHACHCATOPBI

Pesucrops! u TpanchopMaTOphl

Kakum oOpazom oOecrieunBaeTcsi BbICOKash TOYHOCTh  IApaMETPOB  DJIEMEHTOB
TOJICTOIIJIICHOYHbIX CXEM

[Tog6opom cocTaBa macTbl

N3menenuem pasmepoB

Tepmuueckoit oopadoTtkoit mpu 1000K

B kakux cinyyasx neiaecooOpa3HO MPUMEHSATh METOJ KaTOJHOTO PacHbLICHUS
IIpu cozpanum NpoBOIAIINX IIIIEHOK
[Ipu co3znanum pe3UCTUBHBIX MNIEHOK
IIpu cozpaHum TYroIIaBKuX MjIEHOK

Korna cmbiBaroT oTopesnct
[Tocne oGmydyeHust

ITocne nposiBneHus

[Tocne HanbIIEHUS TOHKOM IIJIEHKH

Kakue ¢QyHKIMM BBIMONHSET TUIGHKA JHOKCHIA KPEMHHUS B  IOJTYIPOBOJIHHKOBBIX
MHUKpOCXeMax



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)
3)

1)
2)
3)
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3ammTa MEKPOOOIaCTH OT 3arpsi3HCHHI

CoyuT [1s8 CcO3JaHusl MAacOK IIpU BBEIEHUHU JICTHPYIOIIMX IIPUMECEl B CTPOro
orpezieNieHHbIe MUKPOOOIacTu

N3onupyer 31eMEHThI MUKPOCXEMBI

Bce nepeuncnennbie

K kaxoit crenenu unrerpanuu otocarcss UMC, coaepsxkaiue S00 JOrH4ecKux 3J1€MEHTOB
K mamnon

K cpenneit

K BrICOKOI

TonumHa  KpeMHUEBOM  MOHOKpUCTauIMuecko  mactuHel 0,2 MM,  TOJIIMHA
SMUTAKCUATBHOTO C0s1 15 MKM. YKaXXuTe TOJIIMHY MHOTOCIIOWHOU CTPYKTYpPhI

215 MKM

230 MM

430 MKM

Kakum o6pazom hpopMupYIOTCSI TPAaH3UCTOPHI B «KapMaHaX)»
HNuddysueit npumeceit uepes moBTOPHO cPopMUPOBAHHBIC MACKH
OMHOBPEMEHHO C «KapMaHaMU» C TIOMOMIBIO YCI0KHEHHBIX MacOK
Tem u apyrum cnocobom

BAPHUAHT 3

JlaiiTe onpeneneHue 3IeKTPOMarHuTHOTO MMOJIs

Bun marepun

Bosnbl

Kopnyckynbl

JlnanekTnyeckoe eAMHCTBO IaHHBIX BBILIE ONPEIEICHUN

I'me obOpasyroTcsi cBOOOTHBIE HOCHUTENM 3apsjia NMPU BBEICHWU CYpbMbI (S5-BajleHTHas) B
KAa4eCTBE IIPUMECH B F€pMaHUU

DEeKTPOHBI — B 30HE MPOBOJUMOCTH, JBIPKH — B BAJICHTHOH 30HE

DJEeKTPOHBI — B 30HE MPOBOJAUMOCTH, IBIPKU — B IPUMECHOM 30HE

DEKTPOHBI — B MPUMECHOU 30HE, IBIPKH — B 30HE TPOBOJUMOCTH

Uem 00BsCHAETCS HETMHEWHOCTD BOJBT-aMIIEPHOM XapaKTEPUCTHKU p-n-TIepexoa
JedekraMu KpUCTAITMYECKON CTPYKTYPBI
BenTtunbHbIMU CBOMICTBAaMU

VYKaxuTe OCHOBHOE JOCTOMHCTBO TOUYEYHOI'O THOJA
Maisie pazmepsl

[IpocToTa KOHCTpYKIIMH

Marnast eMKOCTh p-n-niepexoaa

Kakue anoapl NpUMEHSIOT JJIsl BBINPSMIICHHS] TIEPEMEHHOTO TOKA
IInockocTHBIE
Toueunrle

Te u npyrue



6.

1)
2)
3)
4)

7.
1)
2)
3)

8.
1)
2)
3)

9.
1)
2)
3)
10
1)

2)
3)

11.

1)
2)
3)

12.

1)
2)

13.

1)
2)
3)

14.

1)

14
.KakoBo coorHomenne mexnay tokamu I, m I B cxeme .~
EY
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Kakne  KOHCTpYKTHMBHBIE  OCOOEHHOCTH  TPHHIUITHAIBHO
OTIUYAIOT 0a3y OT IMHTTEPA U KOJUIEKTOpa

Tommuua

Tun npumecu

Konuenrpauus npumecu

CC YKa3aHHBIC BBINIC

VY KakuxX TPaH3UCTOPOB MEHBIIIEE BIUSHUE TEMIIEpATyphl Ha MapaMeTphl
V nosneBbIx

Y GunossipHBIX

OnuHakoBast

Kakum criocoOoM Helb3st TepeBECTH TUPUCTOP U3 OTKPHITOIO COCTOSHUS B 3aKPhITOE
VYMeHbIIEHUEM /10 HYJISl HANPSKEHUSI HA OCHOBHBIX JIEKTPOJaxX

W3MeHeHrneM NoJIIpHOCTH HaNPSKEHUS] HA OCHOBHBIX 3JIEKTPOAAX

V3MeHeHreM NOJSIPHOCTH HAIIPSKEHMSI Ha YIPABIISAIOIIEM YJIEKTPOAE

Kak mensieTcss HauanbHas CKOPOCTh SMUTHPYEMOTO JJICKTPOHA NPH YBEIHMYCHUH PAOOTHI
BBIXO0J1a

VBenuuusaeTcs

VYMeHbImaeTcs

OcTaeTcss HEeM3MEHHOM

(bOTOYMHOXKHUTES
la =1

1>l

<l

Ob6nanaer M II0JIYTIPOBOXHUKOBBII ¢doropesucTop
OJTHOCTOPOHHEH MPOBOAUMOCTBIO

a

Her

DTO 3aBUCUT OT MaTepualia, U3 KOTOPOTO OH U3TOTOBJICH

MO2KHO JIH HCIIOJIB30BaTh HGOCBGH.IGHHBIﬁ (bOTOI[HOI[ B Ka4CCTBC BLIIIPAMHUTCIIA

a
Her

KakoBo BnusHHE JJIEKTPOHOB, HaKalIMBalOMUXCs B 0a3e (OTOTpaH3UCTOpa, Ha
YyBCTBUTEIHHOCTD MpHOOpa

YMEHbIIAIOT YyBCTBUTEIIBHOCTD

Y BeNMUMBAIOT YyBCTBUTEIHLHOCTD

He BusIfoT Ha YyBCTBUTENHHOCTD

Kakoe HanpspkeHue 3apMKCUPYET BOJIBTMETP, MOAKIIOUCHHBIN e
K Ry w® mporpaayupoBaHHBIA B CPEIHUX 3HAYEHUAX Tp 1
R
HanpspbkeHus, ecnu Uy, =282 B :
Uy =141 B Uy U, °2 R, u,
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2) Ug =127B
3) Ug =90B

15. KakoBbI MoOKa3zaHusi aMIEPMETPOB, PEarupyrouux Ha CpelHee
3HaYeHHE TOKA, OJIMH M3 KOTOPHIX BKIIOYEH B IEMb BTOPUYHOMN
00MOTKHM TpaHchopmaropa, a Apyroi — B 1enb Ry

l) |02 = IOH = 0,91 |2

2) |02:0, IOH:019 |2 3

16. Bo3MOXXHO 1M HEMOCPEACTBEHHOE MoAKIoUeHue (0e3 TpaHchopmaropa) TpexdasHoOro
BBINTPSIMUTEISI K 3aKHMaM Tpex(as3Hoii ceTn

1) Bo3MoxHO

2) HeB03MOXHO

3) DTO0 3aBHUCHUT OT KOHKPETHBIX YCIIOBHS

17. Kak uzmenutcst Usg 1pu yMeHbIIEHUH Ry o @
1) VBemuuntcs [] 2 §l
=
2) YMEHBIIUTCS S —- 8| [] A
3) Craner oTpHIATEILHBIM 4.5

18. Kakoit mapaMeTp IMOJE3HOTO CHUTHATA MCKAXAETCs 32 CUET HEJIMHEHHOCTH YCHUIIUTEIHHBIX
HIIEMEHTOB (AJIEKTPOHHBIX JIAMIT U TPAH3UCTOPOB)

1) Yacrora curHana

2) ®dopma curaaia

3) U ugacrora, u hopma

19. K xakuM mocnencTBUSM NpPUBEAET yBEIMYEeHHE Ry B cxeme NpenBapUTENbHOTO Kackaza
YHUY B ciiyyae, npuBeICHHOM Ha PUCYHKE

1y MA Iy MrA
[,r:[r/f?/(

LY

s

O-£,
Ly f,,',, ’ Dk

7
I fém
Rl y “ 1
""" v
Gnb| B U8 0 W0 | Uy | 300 U8

q Udmm dem
LR : B

1) K yMEHBUICHUIO aMILUTUTY/IbI BEIXOIHOTO HAIPSKECHHS

2) K yBenMYeHMIO aMIUTUTYAbI BBIXOTHOTO HAIIPSIKECHHS

3) K uckaxenuro Gopmbl yCHIMBaEMOTr0 CUTHAIA

20. Kakast u3 cxeM OyeT XapaKTepu30BaThCSI MEHBIIIMMU YaCTOTHBIMU MCKAKCHUSIMH
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O'fx
il Ry
4 To
o—
gy K
(@ O+
) 6) -
1) Cxema a)
2) Cxema 0)

3) Ob6e cxembl PaBHOIICHHBI

21. N3 Kakux pe3ucCTOpPOB COCTABJEHBI JEIHUTENN TOCTOSIHHOTO |
[ICPEMEHHOT0 HANpPSUKEHWH B CXEME YCWIHTENS C OTPUIATEIbHOU
00paTHOI CBS3BIO

1) Jenurens U=: R; Ry; nemurens UL R; Ry

2) JHemurens U=: Ry Ry Rg; memurtens UL Ry Ry

3) Hemurens U=: Ry Ry; memurens U.: Ry Ry Rk

4) Hemurens U=: Ry Rz Rg; aemurens U.: Ry Ry Rk

22. Kakum 10KHO OBITH COOTHOIIEHUE MKy Ry, Ry, Ros, 4T00BI
oOecrieunBaliCsi  OJMHAKOBBI  pEXHM TOKOS BCeX  Tpex
tpanzuctopoB T1, T2, T3 B cxeme YIIT npsimoro ycunenus

1) R31 =R» =Rx;

2) R31<R»<Rxp

3) Rs1>R3>Roa;

23. JInst u3MeHeHUs MIEPEeMEHHOTO HaNpsHKEHUs Ha KOHTYpPE B CXeMe
PE30HAHCHOTO TPaH3UCTOPHOTO YCHIIUTENS UCIIOJIB3YIOT
CIeNUAaIbHBI  KaTOMHBIM BOJAbTMETp. Kakum m0mkHO OBITH
CONPOTHUBIIEHHUE BOJIBTMETPA Ry MO CpaBHEHHUIO C COMPOTUBICHUEM
KOHTypa Rk pg3, 4TOOBI BOJIBTMETpP CYIIECTBEHHO HE BIUSI Ha
paboTy ycuiuTens

1) Rv>Rkepe3

2) Rv~Rkpe3

3) Rv<Rgpes

24. Kakue mapameTpsl CXeMbl HAJ0 H3MEHUTh, 4TOOBI OOECIECYHTH
ycIoBHe OajaHca aMILTUTYIbI

1) 3nauenwue Eg

2) 3uauenue kodddurmenta tpanchopmaru Mexky Ly u Loc

3) CootHomienus Mmexxay Ry u R;

25. Kak Hago u3MeHuTs napamerpsl nenu RC, 4ToObl yBEIHUUTH YacTOTY
reHepUpyeMBbIX KoJieOaHuil B /1Ba pa3a

1) VYmenbmuth R B 1Ba pasa

2) Ywmensmuts C B 1Ba pasza

3) Ywmeusumts u R, u C B V2 pa3




88

26. B kakoil M3 NPUBEICHHBIX CXEM BpEMs pa3psIKU KOHJAEHCATOpa IOJDKHO OBITH CTPOTO

1)
2)
3)

JJUMHUTHPOBAHO

B ob6eux cxemax
B cxeme Ha pucyHKe a)
B cxeme Ha pucyske 0)

27.B cxeme cummeTpu4HOro mynbtuBuOpartopa T1 = To. Kakum Oyner cooTHoOmIEHHE MEXKIY

Tim Tz, ecu C1> Co

]

O=f =
Rxr ’i"’[ f]’q:‘l ’%?LI] “:121@"?#2
ﬁ / —u I\_l |\—|

L1 |

o |
) il i T T

1)
2)
3)

29.

1)
2)
3)
4)

30.

1)
2)
3)
4)

31.

1)
2)
3)
4)

T1 = T2
T:i>T>
Ti<T>

. Beibepure 3aBHCUMOCT, KoTopas COOTBETCTBYET

NIJI000pa3HOMY HAIPSKEHUIO
u=kt

u=kt

u=k/t

Kakoii 371eMeHT AJIEKTPOHHBIX CXEM SIBIISIETCS aKTUBHBIM
Konnencarop

Tpancdhopmarop

Huon

AKTHUBHOE CONTPOTHUBJICHUE

JIMHENHO-U3MEHSIOIIEMYCS

Kakoit Bum cBapku B ruOpumHbix MMC mpuMeHSIOT I8 COCIUHEHHS] HABECHBIX U

MJICHOYHBIX 3JIEMEHTOB
VYapTpa3BykoBas
JlazepHbIM 1ydyom
TepMokoMIIEHCAITMOHHAS
Bce nepeuncnennsie

Urto He XapaKTepHO ISl TOJICTOTUIEHOYHBIX MUKPOCXEM
HanexxaocTth

OKOHOMUYHOCTh

CtabunpHOCTH TAPAMETPOB

OTCyTCTBUE HABECHBIX SJIEMCHTOB



32.

1)
2)
3)

33.

1)
2)
3)

34
1)

2)
3)

35.

1)
2)
3)

36.

1)
2)
3)

37.

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)

1)
2)
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Kak oOpasyrorcss Monekynsl JUist (OpMHUpOBaHHS IJIGHKH NPU METOAE XMMHUYECKOTO
OCAXKICHHUS

BbI0MBatoTCs 37€KTPOHHBIM TyYKOM

BbI0MBarOTCs MOJI0XKUTEIBHBIMA HOHAMU

Beiaensiores npu XMuMUYECKON PEAKLIUU ra30B

Kakue armeMeHTbl MUKPOCXEeMBI TPEOYIOT CTPOTOr0 COBMEIICHHUS APYT C APYTrOM
Pe3ncTopsl 1 KOHTaKTHBIE TPOBOJIOYKU

Pe3ucTopsl 1 KOHACHCATOPBI

KoHTaKTHBIE MIIOIMIAKH U TOKOIIPOBOISAIINE JOPOXKKH

. B monupoBaHHOM MIacCTHHE KPEMHUS TuaMeTpoM 75MM u TosmuHou 0,2MM chopMupoBaHO

4000 onMHAKOBBIX MUKPOCXEM. YKaXXUTE IPUMEPHBIE pa3MepPbl OJJHOM MUKPOCXEMBI
1x1x0,2 MM

0,1 x 0,1 x0,2 Mmm

2 x 2 x0,2 MM

Kak paznunuator UMC no Ha3zBaHUIO
YcunurenbHble U TEHEPATOPHBIE
BeruucnurenbHbIe B 3aIIOMUHAIOIINE
Jloruueckue u TUHEHHBIS

Kakyro noanoxky He MCHOIb3YIOT JIs IOJTYyYEHUS AMUTAKCUAIbHOM KPEMHUEBOH TJIEHKH
Kpemuuenyro
I'epmanueByro

Canduponyto

Kakum 06pa3om 351eMeHThl MUKPOCXEMBI COEAMHSIIOT MEXIY co00it
Hamnrbimennem 30JI0TRIX TN aTIOMUHHUEBBIX AOPOKCK UCPEC3 OKHA B MACKC
[Taiikoi na3epHBIM JIy4OM

Tepmokommnpeccuen

Bcemu nepeuncieHHbIME crioco0aMu

BAPHAHT 4

Kaxkwue Tena 001a1ar0T BOJIHOBEIMH CBOMCTBAMU
Huxakue

DJIeMEHTapHbIE YaCTHUILIbI

Teopernuecku — Bce, NPAKTUYECKA — MUKPOUACTULIBI

I'me oOpa3yroTcst cBOOOIHBIE HOCHTENHW 3apsiia NpH BBeleHWU Oopa (3-BaJeHTHBIN) B
KauecTBE MPUMECH B KPEMHUI

DNEKTPOHBI — B 30HE MPOBOJUMOCTH, JABIPKH — B BAJICHTHOH 30HE

DJIEKTPOHBI — B MPUMECHOM 30HE, IBIPKH — B BaJIECHTHOW 30HE

DNEKTPOHBI — B BAJICHTHOM 30HE, ABIPKH — B IPUMECHOU 30HE

Kakoit mpo0Ooii omacen i p-n-niepexoa
Temmosoit
DNeKTpUYECKUi



3)

4.
1)
2)
3)

5.

1)
2)
3)

6.
1)
2)
3)

7.
1)
2)
3)

8.
1)
2)
3)

9.
1)

2)
3)

10.

1)
2)
3)

11.

1)
2)
3)
4)

12.

1)
2)
3)
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Tot u apyroit

Kaxkoit MmeTon He TpuMeHseTCs JJIs CO3AaHusl p-n-Tiepexoa B TNIOCKOCTHBIX THOAaX
®opmMoBKa OOJIBIIMMU UMITYJIbCHBIMU TOKaMHU
Cniasienue

Huddy3us

Kakue nuompl NpUMEHSIOT: a) M TIOMYy4YeHHUS TOCTOSIHHOTO TOKAa B XHUMHYECKOM
NIPOM3BOJICTBE, 0) B KAYECTBE JIETCKTOPOB B PAAHMONPUEMHBIX YCTPOHCTBAX

a) TO4Ye4HbIe, 0) TUIOCKOCTHBIE

a) TUNIOCKOCTHEIE, 0) TOUCUYHBIC

a) TOUYeYHbIe, 0) TOYCUHBIE

Kak n3MeHuTCs TOk 6a3bl ¢ yBeIMYCHHEM KOHIIEHTPAIUH JIETUPYIOIIEH MPUMECH B HEl
He n3menurcs

VBeanuuTcs

VMeHpmuTCs

VY KakuX TPaH3UCTOPOB MEHBIIIE COOCTBEHHBIC IITYMBI
V noseBbIx

Y GunossipHBIX

OnuHakoBast

CKOJIBKO p-n-1iepexo10B UMEET CUMMETPUUHBIM THPUCTOP

3
4
5

Kak Bauser wuW3MEHEHHE TeMIIepaTyphl OKpYKarolmlel cpeapl Ha KauyecTBO padOThI
doToreKTpuIeCcKUX MPrOOPOB

IlonoxuTenpHO

OtpunarensHoO

He Bnuser

CymiecTByeT I TOK SMUccHU (poToKaToa (TEMHOBOM TOK), KOT/1a CBeTOBOM MOTOK d =0
He cymecrByer

CymectByeT

DTO0 3aBUCHUT OT TEMIIEpaTyphl KaTo1a

Kak m3menurcs Hanpsbkenue Ha Harpyske Uy u Ha dotopesucrope Ug mpu
YBEJIMYEHUU CBETOBOIO oToKa P

Uy yBennuutes, Ugp YMEHBIIUTCS

Uy ymenbmmres, Ug yBeTUUNTCS

Uy yBenmuuresi, Up HE U3MEHUTCS

Uy He uszmenurcs, Up yBETUIUTCS

Kakue HocuTenu obecneunBarOT TOK B 0a3ze (P OTOTpaH3UCTOPA TUTIA P-H-P
DJIEKTPOHBI U IBIPKHU

ToJIBKO 27IEKTPOHBI

TonbKo IbIpKH



13.

1)
2)
3)

14.

1)
2)
3)

15.

1)
2)
3)

16.

1)
2)
3)

17.

1)
2)
3)

18.

1)
2)

19.
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KakoBo cOOTHOIIIEHHE TEMHOBBIX TOKOB B CX€Max Ipu pPaBCHCTBC EK U OANHAKOBBIX
TPaH3HCTOpaxX

Toxku oquHAKOBBIE
Ha pucynke a) TeMHOBO# TOK OOJIbIIIE
Ha pucynke 6) TeMHOBO# TOK 00JbIIe

KakoBo cooTHOIIEHHE MEXIy AECHCTBYIOUIMMH 3HAYEHUSIMU

u

o o0p
HAPSDKEHUS Ha 3aKUMax BTOPUYHOU 00OMOTKH 75
tparcdopmaropa U, u Ha conpoTuBieHun Harpy3ku U,y O B 7

¢

Uz> Uon t, l luz 2 R,
Uz = Uz
U2< U 2H o

Kakoii BbIIpsSMUTENb, JIAMIOBBIM WJIM TOJYIPOBOJHUKOBBINA, obOecrieuuBaer Ooiee
Ka4eCTBECHHOE BBINPAMIICHUE

JlammioBbIi

[TonynpoBOAHUKOBBIM

KauecTBo BBIIPSIMIIEHUS] HE 3aBUCUT OT TUIIA BEHTUJIA

KakoBo cooTHOILIEHHE MEXIY MPSIMBIM M OOpaTHBIM COMPOTHBICHUSIMH
TUPHUCTOPA MPU OTCYTCTBUU YIPABIAIOIUX UMITYJIbCOB U HAIPSKEHUU HA
TUPUCTOPE HUKE HAIPSKCHUS NIEPEKIIIOUEHUS

S )

Rmp>> Ropp
Rmp = Rosp
Rnp<< Ropp
Kak wu3MeHutcss KO3(DOHUIIMEHT MyJIbCAlMd B CXEME BBIIPSIMHUTEIS C A
E€MKOCTHBIM (DUIBTPOM, €ClTi Ry YMEHBIITUTCS o—PA
Ki He M3MeHuTCA % ,_l |
K yBenuuuTes @ U=l l tp [
Ki1 yMeHbIIUTCS T

fo) -
BbI3BIBAIOT 1M YaCTOTHBIC WCKAKEHHS H3MEHEHHWE YacTOThl YCHIIMBAEMOIO ITOJIE3HOTO

CHUI'HaJia

[a
Hert

Ycunenue ¢ MHUHMMQIBbHBIM HCKA)KEHHEM B CXEME IIPeIBAapUTENbHOrO Kackama YHY
BO3MOXKHO TPU YCJIOBUHU, 4TO y4acTOoK AB nuuum Harpy3ku CD HaxomguTcs B mpenenax
JMHENHBIX YYaCTKOB BBIXOJIHBIX XapaKTepUCTHK. [IpyM KakoMm JONOJIHUTENBHOM YCIOBUU
ycuieHue OyaeT 06e3 MCKaKeHUH
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1, , M

40

ETl=,8 0

q Yoy __%_;ﬂ

a) o 4) ™

1) Hanpspkenue Ex 10KHO OBITH CTAOMIIBHBIM
2) ComnpoTHBIIEHHE HATPY3KHU JTOJKHO OBITH CTPOTO CTaOMUIBHBIM
3) VYuactok A'B’ BXOIHOW XapaKTEPUCTUKHU TOJDKEH OBITh JTMHEHHBIM

20. Kakoe 13 npuBeIeHHBIX BBIPAKECHUH JIMIICHO (PU3UUECKOTO CMBICTa NP YCIOBUH, yTo K> 1
(K — xo3¢dduument ycuieHus: ycuinuTens, HE OXBAYCHHOro OOpaTHOM cBs3bl0, Koc —
KOA(DPUITMEHT yCUIICHUS YCUITUTEINSI, OXBAUYCHHOTO OOPaTHOM CBSI3BIO)

1) KoczK/(l +K)

2) Koc :K/(l +BK)

3) Koc =K (1 -BK)

4) Koc =K ({1 -K)

21. VI3BeCTHO, YTO U3MEHEHHUE TEMIIEPATyphl MIPUBOJUT K U3MEHEHHIO TOKa
KOJUIEKTOpa TPaH3UCTOpPOB. JleMcTBYeT U MpH ATOM OTpHIATEIbHAs
oOpaTHast CBSI3b 10 MOCTOSIHHOW COCTABJISIFOIICH KOJUIEKTOPHOTO TOKA B
CXEME YCUJTUTENS C OTPUIIATEILHON 00paTHOM CBSI3bIO

1) He netictByet

2) DTO 3aBHCHUT OT COOTHOLICHHS MEXIy 3HAYEHHUSIMHU COMPOTUBICHUHN R
R, Rk

3) JeiicTByeT

22.Yto m3menutcs B pabore cxembl YIIT mpsimoro ycunenus, eciu
yopath pesuctop Ry,

1) PaGora cxembl HEBO3MOKHA 0e3 Ry

2) VYxynamaercs cTabuIbHOCTD B paboTe

3) VYwmenbinaercs K0o3QOUIUCHT YCUIEHUS CXEMBI

23. Yto npousoiiner ¢ Ko3(PPUIIMEHTOM YCHUJICHHUS KacKaaa B CXeMe
PE30HAHCHOTO TPAH3UCTOPHOTO YCHUJIMTENsS, €CIM B IeMb O3MUTTepa
BKITIOYHTDH PE3HCTOP

1) KosddunmeHT ycuineHus yBeTHIUTCS

2) KoshduueHt ycuneHus: yMEHBIIUTCS

3) KoadduiueHT ycuneHus He U3MEHUTCS

24. Kakyo poib B cxeme urpaetr konjaescarop Cs
1) OGecreynBaer Ienb MEPEMEHHON COCTaBJISIOIIEH KOUIEKTOPHOTO TOKa




2)
3)

25.

1)
2)
3)

26.

1)
2)
3)
4)

217.

1)
2)
3)

28.

1)
2)
3)

29.

1)
2)

30.

1)
2)
3)
4)

31.

1)
2)
3)
4)

32.

1)
2)

33.
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ObecneurBaeT moavy MEPEeMEHHOTO MOTEHIIMAIa CUTHAJIa 00paTHOM CBSA3U HA AOMUTTED T
YcTpaHseT oTpUIaTeNIbHYI0 OOpaTHYIO CBSI3b 110 TIEPEMEHHOM COCTABIISIONIEH

Mo3kHO T KOTM4YECTBO 3Be€HbEB 11en RC COKpaTuTh 10 IBYX
Ha

Her

DTO 3aBUCHUT OT YaCTOTHI TCHEPUPYEMBIX KOJIeOaHUI

KakoBo cooTHomieHHe MeXAy BHYTPEHHUM  CONPOTHUBJICHUEM
3aokeHHOoM Rj3 1 moracmieit R HeoHOBOI TaMITon
Ris= Rin

Riz> Rin

Ris<Rin

Ri3<< Rin

Kakum O6yner coorHomenue mexny Ti u Ty, ecnu B cxeme Ry >
Rio

Tl = T2

Ti>T>

Ti<T>

[Mpoucxomutr nu (HoKycHpoBaHHE DIEKTPOHHOTO JIyda B
MPOCTPAHCTBE MEXKAY MEPBBIM aHOJAOM U KaTOJIOM

a

Her

DTO 3aBUCHUT OT KOHCTPYKIIMU aHOJA U KaTo/1a

MoxHO 7 B KpucTaiie oobeMoMm 1 MM3p8.3MeCTI/ITB CXEMY,
cogepxkamryro 1000 pe3ncTopoB, KOHIEHCATOPOB, JIUOOB,
TPAH3UCTOPOB U JIPYTUX 3JIEMEHTOB

MoxHO

Hennzsa

Kakue mieHku NpuMeHsIIOT 71 H3TOTOBIICHUSI THOPHUIHBIX MUKPOCXEM
JusnexkTpudeckue

[IpoBoasiue

PesucruBHbIE

Bce nepeuncnennsie

Kaxkue MaTCpHraJIibl HPUMCHAIOT IJI U3TOTOBJICHHUA TOHKUX IJICHOK
AmoMuHUH, Menb, cepedpo, 30JI0TO

TaHnTai, TUTaH, HUKEIIb, YTIIEPO

Boasdpam, mommbaen

Bce nepeuncnennsie

Yro takoe (oTomradiion
[Trienka ¢ puCyHKOM, BEIUYEpUYEHHAs C TOMOIIBIO KOOpANHaTorpada

OTneyaTok Ha CTEKJISIHHOM (DOTOIUIACTHHKE

Kaxue cxeMsl MOT'YT OBITH U3TOTOBJIEHEI O0€3 HABECHBIX 3JIEMEHTOB



1)
2)
3)

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)
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ToHKOIIIEHOYHEBIE
TosncromnieHoUYHbIE
[TonynpoBoAHUKOBBIE

Kaxkas nnenka Ha3pIBa€TCS AMUTAKCHAIBHON

[TonydyeHHas OCaKIEHUEM MOJIEKYJ

[TonyyeHHas oca)XxI€HHMEM MEJIKUX KPUCTAIIIOB
[ToBTOpSstOmas CTPYKTYPY MOHOKPUCTAJUIMYECKOU ITOJI0KKHU
Bce nepeuuncnennbie

B mapkupoBke MMC mocne OykBbel K crout uerHas mudpa. YKaKdATEe Pa3HOBUIHOCTH
MHKPOCXEMBI

[TonynpoBoaHuKOBast

I'uGpunnas

CoBMeleHHasa

Kakum oOpazom monyyaroT IUIGHKY JHOKCHZA KPEeMHHS TPU  HU3TOTOBICHUH
MOJIYTIPOBOTHUKOBOW MUKPOCXEMBI

OKucneHrneM MOHOKPUCTANINYECKON KPEMHUEBOU IJIACTUHBI

OKUCIEHUEM SIIUTAKCHAILHOTO CIIOS

HanocsaT Ha sniuTakcHaIbHBIN CJIOM € MOMOILBIO MyJIbBEpU3aTOpa

C kaxoii 1ebIo NPy U3TOTOBICHUH MUKPOCXEMbI HAMIBUISAIOT KOHTAKTHBIE MIIOMIAAKU
J71st nprcoeIMHEHUsI BHEILIHUX BBIBOJIOB
Jlna obecriedeHust epecevueHus: TOKOMPOBOISAIINX JOPOKEK

BAPHUAHT 5

Kakue gakTopsl co31a10T COOCTBEHHYIO JIEKTPOIPOBOIHOCTH KpHUCTaia
IToBbIIEHNE TEMIIEPATYPEI

YasTpaduoneroBoe o0myueHre

Pannanusa

Bce nepeuncnensbie Bbilie

K xakoMy THIy OTHOCSTCS: a) KPUCTAJI T€PMaHUs C IPUMECHIO CYpbMBI (5-BajieHTHas ), 0)
KPHCTAJUT KPEMHHSI C IPUMECHI0 6opa (3-BaJICHTHBIN )

a), 0) K n-TUIy

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

a) K p-TUIly, 0) K n-TUITy

Kakue nHocuTenu 3apsiga pa3MHOKAIOTCS YIAPHON MOHU3ALUEH
OcHoBHBIE
HeocHoBHbIE

Kak u3mensiercs mpoOWBHOE HaANpsDKEHUE TUOJAa C YBEIMUYEHHEM Temmeparypbl or 0 1o
70°C

VYBennuuBaeTcs

VMmenpmaercs

DTO 3aBUCHUT OT MaTepuaia quojaa



1)
2)
3)
4)

1)
2)
3)

1)
2)

1)
2)
3)

1)
2)
3)

10.

1)
2)
3)

11.

1)
2)
3)
4)

12.

1)
2)
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Kakue nuompt paboTarot B pexxume mpooost
Bapukansl

CtaOunuTpoHbI

TyHHenbHBIC THOBI

[Tpu npoOoe oAbl BBIXOJAT U3 CTPOS

VYKakuTe MOJISIPHOCTD HAMIPSHKEHUSI Ha AMUTTEPE TPAH3UCTOpa P-M-p-TUMA

ITmroc
Munyc
Jlo6as
B KakoM HanpaBieHHU BKIIOUEHBI P-TI-IIEPEXOIbI oy & h
B mpsIMoM Kawan p-tands1 I
B o6parHoM = i A

+!1:|1_

]{ Ili

Yem ompenensercs yron HakioHa ydactka 4 BAX

TUPUCTOPA OTHOCUTEIBHO TOPU30HTAIBHOMN OCH

HanpspkeHneM Ha OCHOBHBIX 3JIEKTPOJAX

HanpsikeHneM Ha ynpaBIIsIOLINX 3JIEKTPOAaX

ConpoTHBIEHHEM Harpy3KH, BKIIFOUEHHO! MTOCIIE0BATEIBHO C TAPUCTOPOM

Kakue amexTpoHbl 00ecreunBaoT TOK (HoTosMHucCcuu
ToaBKO 37IEKTPOHBI BAJICHTHOM 30HBI

TonbKO 371EKTPOHBI 30HBI TPOBOAUMOCTH
DNEeKTPOHBI 00ENX 30H

B xakom u3 npubopoB: GporoymHOKHUTENE WK (HOTOIIEMEHTE — IPH pabOTE CXEMBI CUIIbHEE
CKa3bIBaIOTCS KOJIeOaHUsI TEMHOBOTO TOKa (POTOKATO 1A

B cxeme dorosnemenTa

B cxeme ©®DY

B 00eunx cxemax BIHSIHHE OJJHHAKOBOE

KakoBO COOTHONICHWE TONSPHOCTH HANPSDKCHUH Ha 3aXKHMax OCBEIICHHOTO U
HGOCBGHIGHHOFO q)OTO,Z[I/IO,Z[OB

w@—o e S o
e SR

Pucynok a)
Pucynox 0)
Pucynok B)
Pucynox r)

MoOXHO JIM HMCIOJIb30BaTh HEOCBEIICHHBIH (POTOTPAH3UCTOP B OOBIYHOM YCHIIMTEIBHOM
pexume

a

Her
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3) DTO 3aBHUCHUT OT KOHCTPYKIMH (POTOTPAH3UCTOPA

13. KakuM A0/KHO OBITh COOTHOIIIEHUE KOHIIEHTPAIMI HOCUTEJICH 3aps0B B AMUTTEpE U Oa3e
dboToTpaH3uCcTOpa IS €T0 HOPMaTHHOU PabOTHI

1) OauHaKOBBIM

2) KoHuentparus HocuTenei B 0a3e J0JKHA OBITh OOJIBIIE, YEM B SMUTTEPE

3) KoHmeHTpaius HoCUTENeH B SMUTTEPE JTOJIKHA OBITH OOJIbIIE, UeM B Oase

14. KakoBO COOTHOIIICHHE MEXIY JCUCTBYIOIIMMH 3HAYCHUSIMHU

u
TOKAa BOBTOPUYHON 0OMOTKHM Tpanchopmaropa I, u B L 208
Harpyske [ g @ b Bt

1) I>ly : 4

Uy U, °2 R,

2) |2<|H

3) I=ly o

15. Kakum Obuto OBl HampsDKEHHE Ha Harpy3ke, eciau Obl HampshkeHHe Ha OOMOTKax
Tparcopmaropa coBnaaanu no $haze u uMenu Obl OTMHAKOBYIO aMILUTUTYIY

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

16. 3anupaercs M TUPUCTOP TIOCIIE CHATHS YIPABIISIONIETO HMITYJIbCa

1) Jla

2) Her "

3) DTO 3aBHUCHT OT JUTMTEILHOCTH YIPABJISIONIETO NMITYIbCA

17. Kak moBnusieT yBeIWYEeHHE YacTOTHI MUTAIOUIETO HANpPsDKEHHUS Ha
paboTy eMKOCTHOTO CTIIaXKUBAIOIIEr0 (PHIIBTPA

1) CriaxuBaHue yIyqIIATCS

2) CrinaxuBaHHe yXYALIHTCS

3) CrnaxuBaHHe HE H3MEHUTCS

4) CriaXuBaHUE YIy4IIUTCS

o

18. CooteerctByet i TepMuH YIIT CylecTBy MpOIECCOB, MPOUCXOIAIINX B YCHIHTEISIX 3TOTO
pona

1) Her

2) Ja

19. K kakuM He)xenarenbHbIM NOCIEICTBUAM IMPUBEIET NepeBo] padoueil Touku u3 O B TOUKY
B B cxeme npensapurenpHoro kackaga Y H4
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L ,MiA

7
il I
U0 100 Uszg 300 -0, M8

Uhm

dle

1) K ymenbmenuto Iy
2) K yMeHbIICHHIO aMIUTHTYbl YCHIMBAEMOT'O CUTHAIA
3) K ncKakeHHIO yCHIIMBAEMOTO CHrHajIa

20. Kakum 1oymkHO OBITH coOoTHOIIEHUE MexAy lgo u lg,, TIpU uacanbpbHOM BXOAHOM

xapakrepuctuke, yToOsl KIIJ[ cram MakcUManbHBIM TIPH YCIOBUU COXpaHEHUs (HOpMBI
BXOJIHOTO cHTHaja (pexum A)

L, MA ]E,MM
[A‘=[’/ﬁ” /ﬁ'ﬁ
60 80F
7 [5,=40MKA 5,7__%_ _____ [
Iy
L% A 4
Ll ) I 7
7 [6"0 z ! ]
0 Uyzo6 T T 100 Uszo | F00 -U; M8
Udmm Uﬂxm
) 0r : gt
1) lso>lom
2) lgo<lom
3) lso =lom
21. Kakum m0/KHO OBITH 3HAYCHHE €MKOCTH Pa3IelIUTeIbHbIX

1)
2)
3)

22.

KOHJICHCATOPOB B CXEME€ JBYXKACKaJHOTO YCHUJIUTENS C
€MKOCTHOM CBSI3pIO, IIPU KOTOPOM oOecreuynBaeTcs
XOpOIlIee  BBIACICHUE  IMOCTOSHHOW  COCTaBJISIOLIEH
BBIXOJHOTO HANPSHKEHUS B KaXKJIOM KacKajie

3uauenue Cp JOIKHO OBITH KaK MOYKHO OOJIbIIIE

3rauenne Cp HOKHO OBITH KaK MOYKHO MEHBIIIE

HecymecrBenno

Kak um3menutcs HanpsbkeHue Ha koiiektope Ug pac B CXeMe Kackajla B UMIYJIbCHOM
pexume paboThl TPAaH3UCTOPA NPU HE3HAUUTEIHLHOM YMEHBILIEHUHU COMTPOTUBICHUS Ry
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1)
2)
3)
4)

23.

1)
2)
3)

24.

1)

3)

25.

1)
2)
3)

26.

1)
2)
3)

27.

1)
2)

28.

1)
2)
3)
4)

Wi, Bl ity
a y,|_ oy 42
B Iy }'66
[ i
65
. 0 -I l__l | r Tix
Kamoc|” t It yack 4
U I52
o e
. I,=0
-£)| | et
-L ‘ﬂ‘; a Urm?c’ —EK “[/K-"

3Ha‘II/ITeHBHO yMeHbI_HI/ITCSI
VYMEHBIINUTCS HE3HAYUTEIBLHO
HGBHa‘II/ITeHBHO yBe.HI/I‘-II/ITCSI
He n3menurcs

Kakue mapaMeTpbl cXeMbl aBTOTEHEPaToOpa B OCHOBHOM BIMSIOT HA 4acTOTY KoneOaHumi
Lk, Ck, C», Cs

Lk, Ck, Loc

Lk, Ck

BriGepure npaBuiIbHOE COOTHOILICHUE MEXTy HANPSIKEHUEM UCTOUYHUKA

E, w HampsokeHHEeM 3aXWTaHHS JIaMIbl, KOTOpOoe O0OecreunT
npuemiieMyro JuHernHocTh Uppix B cxeme ['JIMH

U3zEa

U3>Ea

U3<Ea

Kakum MOWKHO OBITH COOTHOIICHHWE MEXKIY CONMPOTHBICHUSMU

Rs 1 Rk 1751 HOpManbHOM pabOThI CXEMBI
R6> Rk
Rﬁz RK
R6< RK

Rg

Kakomy  momoxeHuto IBUKKA  IOTEHLMOMETpa
COOTBETCTBYET MUHUMAJIbHAsI IPKOCTh CBEUEHHUS SKpaHa
Kpaiinemy npasomy

Kpaitnemy neBomy

Cpennemy

KakoB xapakrtep cui, ACUCTBYIOIIMX Ha AJIEKTPOHBI B
TpyOKE C DJIEKTPOMArHUTHBIM YIPABICHUEM MEXAY
doxycupyroIei U OTKIOHSIONICH KaTyIIIKaMu

TonbKO 37€KTpOMarHuTHbIE CUIIbI JIopeHa

W snexTpoMarHuTHbIE, U JIEKTPUUECKHE

Kakoe Koam4ecTBO TIE€HEpPAaTOPOB M YCHIMTENEH

JJICKTPUYCCKUX  KOJeOaHWil  MOXKeT  OBbITh  pa3MenieHo B oObeMe  OJHOTO
MOJTYTIPOBOTHUKOBOTO KPHCTAJLIA

1

10

100

JIro6oe 13 yKa3aHHBIX



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)

35.

1)
2)
3)

36.

1)
2)

37.

1)
2)
3)
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N3 xakoro marepuasna U3roTOBISIOTCS MOMJIOXKKHU TNIEHOYHBIX MUKPOCXEM
Kepamuka

Kgapig

Crekno

N3 Bcex nepeunciieHHbIX

Kaxkoit MmeTon He UCoNb3yeTCsl IpU U3TOTOBJIEHUU TOHKUX IJICHOK ISt MUKPOCXEM
BakyyMHoOe HanbUieHHE

XUMHUYECKOE OCAKICHUE

DIEKTPONUTHYECKOE OCAXKIACHUE

Tpadapernas nedatsb

Kakoii MeTos1 He mpuMeHsIeTCs 17l HAHECEHUsI HeraTUBHOTO (hoTopesncropa
BakyyMHOe HanbUieHHE

OxyHanue B (pOTOPE3UCTUBHYIO IMYIBCHIO

OmnbieHne 06J10KKU U3 MyJIbBepHU3aTopa

Lentpudyrupoanue

Kakue TpaH3ucTOphl HE IPUMEHSIOT B ITOJIYIIPOBOJAHUKOBBIX HHTErPATIbHBIX MUKPOCXEMaX
bunonspusie

[Tonessle ¢ 3aTBOPOM B BUAE p-n-Tiepexoaa

[ToneBble ¢ M30IMPOBAHHBIM 3aTBOPOM

Kakoif MmeTo OCHOBaH Ha HEMPSIMOM IPOIIECCE AMUTAKCHH
Boccranosnenue kpeMHMs BOJOPOJIOM U3 TETPAXJIOpHia KPEMHHUS
[Tuponu3z

Tort u npyrou

B kakux obnactsax trexauku npuMmeneHue MMC ocobenHo 3 pexTuBHO
B pakeTHOI 1 KOCMHYECKON TEXHUKE

B BbIUMCIUTENBHON TEXHUKE

B aBTOMaruke

Bo Bcex nepeuncieHHbIx

Kakum o6pazom HaHOCST (hoTOpE3ncT
OKucIIeHueM YUTAKCHATBHOTO CII0S

C nmoMo1bIo MynbBepU3aTOpa WM HEHTPUPYTH
UYepes doTomadion

Kakum 06pazom repMeTHu3npoBaHHYI0 MHUKPOCXEMY COCIUHSIOT C UCTOYHHUKAMU MUTAHUS U
JPYTUMU BHEIIHUMH YCTPOUCTBAMHU

C DIOMOIIBIO KJIEMM

C moMomIpI0 TOHKAX TTPOBOJIOYHBIX BHIBOJIOB

Yro ocraercss Ha MOBEPXHOCTH OSIUTAKCHATIBHOTO CJIOS TIOCIE YAAJCHHS OCTaTKOB
dopopesucra

PucyHOK MUKpPOCXEMBI U3 IJICHKU AUOKCHIA KPEMHHSI

OtnenbHbIC 001aCTH SMUTAKCHATIBHOTO CIIOSI C 3JIEKTPOIPOBOHOCTHIO 7-TUMIA («KapMaHbI»)
OtaenbHbBIC 00JIACTH MUTAKCUAIBHOTO CJI0S C AJIEKTPONPOBOJHOCTBIO p-THIIA



3. Tadauua popM TeCTOBBIX 3aJaHUI
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Bcero T3 N3 aux xommuectso T3 B hopme
3aKPBITHIX OTKPBITHIX Ha HA MOPAIOK
COOTBETCTBHE
wT. % mT. % mT. % mT. %
100% 100 %
4. Ta0JHIa OTBETOB K TECTOBBIM 3aJaHUSIM
Howmep Howmep Howmep Howmep Howmep Howmep
TECTOBOTO MPaBUJIBHOTO TECTOBOIO MPABUJILHOTO TECTOBOT'O MPaBUJILHOTO
3a/IaHus OTBETa 3aaHus OTBETa 3a/IaHus 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
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 BapuaHT
1 4 14 3 27 3
2 2 15 2 28 2
3 2 16 3 29 3
4 3 17 1 30 4
B 3 18 2 31 4
6 4 19 3 32 3
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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
B 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

4.1.4. YCTHBIA OITPOC

YCTHBIN OITPOC Ne 1 1o 1 pasneny, Tema 1.1 (AymuTopHas pa6ota).

1. O6o3nauenwue, popmyna pacuéra v BUIBI 3apsa.

2. Tlepeuncianre 0cOOEHHOCTH 3IEKTPUUECKOTO OIS,

3. CunoBass XapaKTEpPUCTHKA DSJIEKTPUYECKOrO IIOJs: HA30BUTE, 3amuumre (opMmysbl €€
pacuéra U yKaKuTe eAMHUILY U3MEPEHUsI.

4. DnHepreTuyeckas XapaKTEpUCTHKA TOUYKM OHIJIEKTPUUYECKOTO TOJS: HA30BUTE, 3alMIINTE
(dopMmyny pacuéra U yKakKuTe eJUHHILY U3MEPEHHUS.

5. DHepreTuueckas XapakTepUCTHKa MEXIY JIBYMS TOYKaMM IIOJI: HA30BUTE, 3aIUIINTE
0003HaUEHNE U YKAXKUTE €AUHUILY U3MEPEHHUSL.



13.

14.
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3anumute GopMmynbl pacuéta pabOTHl IO TNEPEeHOCY 3apsdia U3 OJHOM TOYKH
ANEKTPUYECKOTO MOJIS B IPYTYIO.

3anuiute GopMyy Cyneprno3uliuy HanpsyKEHHOCTH.

3anummre GopMyIly Cynepno3UIUU MOTEHIINATIOB.

3anummuTe GopMyIry pacuéra FIEKTPOEMKOCTH I YEAMHEHHOTO TIPOBOIHUKA.

. Sanumute GopMyny pacyéra 3MeKTPOEMKOCTH JUIsl KOHACHCATOPA.
. 3anumute GopMyIy A pacdéra IEKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOPA.
. M3o0pasute cxemy mocienoBaTelbHOTO COCIUHEHUs1 OaTaper KOHAECHCATOPOB M IpaBMIIa

pacuéra Takoh CXEMBI.

N300pa3ute cxeMy napauiebHOTO COSTMHEHUSI KOHEHCATOPOB M MpaBUIia pacuyéra Takou
CXEMBI.

3anummre GopMyily pacuéTa SHEPTHH JIEKTPHUECKOTO TOJIS.

YCTHBIN OITPOC Ne 2 o 1 pasneny, Tema 1.2 (AyautopHas pa6ota).

1.

2.
3.

12.

13.
14.

15.
16.
17.

HazoBuTe aBe XapaKTEPUCTHKHU AJIEKTPUYECKOTO TOKa, 3amuiuTe (HopMyiy, MO KOTOpoi
OHU OTPENEISIOTCA. YKAKUTE €AUHULY U3MEPEHHUS KaXKI01 XapaKTEPUCTHKHU.

Kakyro cpeny Ha3bpIBalOT mpoBOASIIEH?

Uro sBnseTcs  XapakTepUCTUKOM  mpoBoaHuka?  3amumure  ¢Gopmyiny  pacuéra
conpotuBiieHus. Ha3oBuTe BeTWMYMHBI, BXOIANIME B JaHHYIO (GOPMYIYy U HUX EAUHMIIBI
U3MEPEHHUSL.

HazoBute xapaktepuctuky cetu. Kakoi BenmunHON oHa 0003HavYaeTcs? YKaKUTE SIUHUILY
U3MEPEHHUSL.

Ha3oBute naBe XapakTEpUCTUKHA MCTOYHUKA JIEKTPUUECKOW SHEPrUU. Y KaKUTE BEIIUUYUHBI,
KOTOPBIMH OHH 0003HAYAIOTCSI, HA30BHUTE SIUHUIIBI H3MEPECHHUS.

Kak Ha snexkTpuyeckux cxemax 0003HAYAIOTCS: TEIJIOBBIE AJIEMEHTHI, MPEeIOXpaHUTENH,
AKKyMYJIATOpPbI, UCTOUHUKH DJC?

3anumure 3akoH OMa Jj1s1 OAHOPOHOTO YYacTKa JIEKTPUUECKOMN 1ETH.

3anummuTe 3akoH OMa JIsl TOJTHOM 1enH.

N300pa3ute HEOAHOPOAHBIN YUIAaCTOK HJEKTPUUECKOM TIETTH.

. 3anummuTe 3akoH OMa JUisi HEOJTHOPOJHOTO y4acTKa LIeTH.
. M300pazute 1enp mOCIENI0BAaTENIbHOIO COEIUHEHHUS MOTpeOuTeneil SHepruu TOoKa U

3aIUIINTE IpaBUIIa €€ pacuéra.

N3006pa3ute 1ens napamieNnbHOr0 COSITUHEHUS MOTpeOuTeNneld SHEepruy TOKa M 3alHIlINuTe
[IpaBUjIa pacuéra Lelu.

3anuiute GopMysbl pacuéTa TeII0BONH MOIIHOCTH U YKaKUTE Pa3MEPHOCTh BEIMYMHBI.
3anummre ¢GopMynbl pacuéra pabOThl ANEKTPUUYECKOTO TOKA M YKKUTE EIHHUILY
HU3MEpPEHHS pabOTHI.

3anumuTe 3akoH Jxoyins — Jlenna.

Chopmynupyiite nepssiii 3akoH Kupxroda. 3anumuire hopmyiy.

Cdopmynupyiite BTopoit 3akoH Kupxroda. 3anummute hopmyiy.

YCTHBIN OITPOC Ne 3 o 1 pasgeny, Tema 1.3 (AymutopHas pa6ota).

SourwnE

OCHOBHBIE CBOMCTBAa MAarHUTHOT'O MOJIS.

BuxpeBoii xapakTep MarHUTHOTO MOJIS

XapakTepUCTUKU MarHUTHOTO MOJIS

Cu10BOM XapakTep MarHUTHOTO TOJISt

MarHutHsbIe MaTcepuraibl, UX NOBCACHUC BO BHCIIITHEM I10JIC.
HamaranuuBanue gpeppomMarHuTHBIX MaTeprayioB. [ ucTepesuc.

YCTHBIN OITPOC Ne 4 o 1 paszmeny, Tema 1.3 (Ayautopras paGora).
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1. CyThb siBI€HUA SJIEKTPOMArHUTHON MHIYKIINH.

2. IlpaBuiio JleHna ass 371€eKTpOMAarHUTHON MHAYKIIHH.

3 SIBieHME CAaMOUHYKIIMH.

4. SIBneHue B3aMMOUHIYKIIUH.

5. BuxpeBble TOKH.

6. cnionp30BaHue SIBJICHUN IEKTPOMArHUTHOM MHIYKIIMM B 3JIEKTPOTEXHUUECKUX YCTPOICTBAX.

YCTHBIHN OITPOC Ne 5 o 1 pasgeny, Tema 1.4 (AynutopHas pa6ota).
1. VcrpoiicTBO mpocTeliero reaeparopa NepeMeHHOTo TOKa.
2. BrbIBoa ypaBHEHUS IEPEMEHHOTO TOKa Ha OCHOBE 3akoHa Dapajiest Ui JIeKTpOMarHUTHON
WUHIYKIHH.
3. TlapameTpsl mepeMeHHOr0 TOKA.
4. Meto BEKTOPHBIX AMArpaMM Ul pacdyéra 3JeKTPUUYECKHX 1ieTel IEPEMEHHOTO TOKa.

YCTHBIM OITPOC Ne 6 o 1 paszeny, Tema 1.4 (Ayautopras paGora).
1. [lens NEpeMEHHOr0 TOKA C aKTUBHBIM COIPOTUBIIEHUEM.

2. Ilenp nepeMEHHOr0 TOKA ¢ MHAYKTUBHBIM COIIPOTUBIICHUEM.

3. Llenb mepeMEeHHOT0 TOKa C EMKOCTHBIM COTIPOTUBIICHUEM.

YCTHBIN OITPOC Ne 7 o 1 pasgeny, Tema 1.4 (AyautopHas paGoTa).
1.00mwmii ciydail mocnen0BaTeIbHOT0 COEIUHEHN aKTUBHOTO, MHIYKTUBHOIO U EMKOCTHOTO
COIPOTUBIICHUI: IIPAaBUJIA PACUETa, IOCTPOCHUE BEKTOPHOHU AXarpaMMBl.
2. Pe3onanc HanmpsHKeHUI: 0COOCHHOCTH, IPUMEHEHHE.
3. MomHocTh Tpéx(}a3Horo Toka.

YCTHBIHN OITPOC Ne 8 o 1 pasgeny, Tema 1.4 (AymutopHas pabota).

1. OGuuii cimyvait mapanaeabHOTO COSTUHEHNS aKTUBHOTO, HHAYKTUBHOTO U EMKOCTHOTO
COIPOTHUBIICHUN: IIPABUJIA PACUETA, IOCTPOECHUE BEKTOPHOU JUArpaMMBl.

2. Pe3onaHc TOKOB: 0COOEHHOCTH, TIPUMEHEHHE.

YCTHBIN OITPOC Ne 9 o 1 paszmeny, Tema 1.5 (Ayautopras paGora).
1. ToctouncTBa Tpéx(hazHOW CUCTEMBI IEPEMEHHOTO TOKA 110 OTHOLICHUIO K 0JHO(A3HOM.
2. 'enepupoBanue Tpéxdaznoun IJIC
3. CriocoOb1 coenuHeHnss 0OMOTOK HCTOUHHUKA TPEX(HA3HOM CUCTEMBI TEPEMEHHOTO TOKA.

YCTHBIHN OITPOC Ne 10 o 1 pasaeny, Tema 1.5 (AyautopHast pa6ota).
1. CoenuHenue noTpeduTenet AMEKTPUIECKON SHEPTHUHU B 3BE3TY.
2. CoenuHeHre OTPEOUTENEH AIIEKTPUUECKON SHEPTUU B TPEYTOJIHUK.
3. MomtHocTh TpéXha3HOW CHCTEMBI.

YCTHBIN OITPOC Ne 11 o 1 paszeny, Tema 1.6 .(AymuTopHas pa6ota).
Knaccugukanus u3smMepuTenbHbIX TpruOOpoB

To4HOCTH U3MEPEHUI

[TpubGopbl MAarHUTORIEKTPUICCKOMN U DJIEKTPOMArHUTHON CHCTEM
[TpuGopsI NEKTPOANHAMHYECKON U (PeppOAMHAMUYECKON CUCTEM
[Tpubopbl HHAYKIIMOHHON CHCTEMBI

[TpuGopsl Apyrux cucrem, LupoBbIe TPUOOPHI.

U wWNE

YCTHBIHN OITPOC Ne 12 o 1 pasaeny, Tema 1.6 .(AyautopHas paGoTa).
1. Cnoco0bl n3MepeHus TOKA M HANPSDKEHNS B LEMSX IIOCTOSIHHOTO M IEPEMEHHOT0 TOKa.



3.
4.
5
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Pacuér myHTOB M 100aBOYHBIX COINPOTHUBICHUM NpU U3MEHEHUH Tpeiesia U3MEpeHHs
BCIIMYHH.

CniocoObl U3MepeHus: MOLTHOCTH.

CriocoObI U3MEpEHHsI COTPOTUBIICHUH.

CriocoObI U3MEPEHUS AIEKTPUIECKOM dSHEPTHH. MHIYKIIMOHHBIE CYETUNKH.

YCTHBIN OITPOC Ne 13 o 1 paszeny, Tema 1.7 .(AyautopHas pa6ota).

1.

2.
3.
4

o

6.

Hasznauenue tpanchopmatopa.

VYerpoiicTBo TpanchopmaTopa.

[Tpuniun neiictBus Tpancopmaropa.

Koaddumnment tpanchopmanmu tpanchopmaropa. Kosddurment nonesnoro necTpust
TpaHchopmaTopa.

Pexxumbl paboTel TpanchopmaTopa.

Bunsl TpancopmaTopoB U 00J1aCTh UX IPUMEHEHHUSL.

YCTHBIHN OITPOC Ne 14 o 1 pasaeny, Tema 1.8 .(AyautopHas paGoTa).

1.
2.
3.

Y CTpoiCTBO MalIvH MOCTOSIHHOTO TOKA.
I[BI/II‘aTeJII/I MOCTOAHHOI'O TOKA: IIYCK B X0/, PCTYJIUPOBAHNUC YaCTOTHI BpallICHU .
I'enepaTopbl MOCTOSTHHOTO TOKA.

YCTHBIN OITPOC Ne 15 o 1 paszeny, Tema 1.9 .(AymutopHas pa6ota).

1.
2.
3.

VY CTpONCTBO aCHHXPOHHOI'O ABUIATENS, IPUHIUI JEHCTBUSA ACUHXPOHHOTO IBUTaTEIs
[Tyck B X0 aCHHXPOHHOTO JIBUTATENS, PErYIMPOBAHUE YACTOThI BpaIlleHHs, pEBEpC.
Y CTpoicTBO CHHXPOHHOTO TeHepaTopa, napaiensHas paboTa reHepaTopoB.

YCTHBIHN OITPOC Ne 16 o 2 pasaeny, Tema 2.1, 2.2 .(AyauTopHas pa6ota).

1.
2.

©osw

[TonynpoBOAHMKOBBIE MaTEPUAIIBI K UX CBOMCTBA.

DIEeKTPOHHO — JBIPOYHBIN EPEXOJ] U €T0 OCHOBHOE CBOMCTBO. BosbT amnepHast
XapaKkTEepUCTUKA ITepexo/1a

BrinpsiMutenu nepeMeHHOT0 TOKa, CXEMbI BBITPSIMIICHHUS.

Yeunurenu Toka. Buabl TpaH3UCTOPOB.

CTaOuauTpOHBI.

Tupucropsl.

YCTHBIM OITPOC Ne 17 o 2 pasneny, tema 2.3, 2.4 (AynutopHas paGoTa).

1.

sw

OcHOBHBIE TOHATHUS 00 AIEKTPOHHOM T'€HEPATOpE, YCIOBHS BOSHUKHOBEHHS HE3aTyXaIOIINUX
KOJICOAHUH B DJIICKTPUYECCKON IIETTH

OOu1re cBeeHus 00 IEKTPOHHBIX MPUOOPAX. DIEKTPOHHO-TTydeBast TpyOKa; ee yCTpOoicTBO
Y IPUHLAT JEHCTBUS

DNeKTPOHHBIN ocmiuiorpad; ero Ha3Ha4eHUe; CTPYKTYpHAs cXeMa; MPUHLUI 1eHCTBUS
ONEeKTPOHHBIA BOJBTMETP, €r0 HA3HAUYEHUE, CTPYKTYpHas cCXeMma, NPUHIUI H3MEpEeHUs
HaIpsHKEHUN

4.2. BAIAHUA JIJISI TIPOMEXYTOUYHOM ATTECTAIIAA

INEPEYEHD
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BOIIPOCOB /ISl IOATOTOBKH K 3K3aMeHY 10 y4eOHO# JMCUHIINHE
«JIEKTPOTEXHUKA U 3JIEKTPOHUKA»
M1 o0y4yaromuxces mo cneunajabHocTH 23.02.07 « Texnnyeckoe 00c/1y;KUBaHHE U PEMOHT
ABHUraTeJieil, CHCTEeM M arperaToB aBTOMOOMIIei»

(2 kype)

DnekTpuyeckoe notie. 3akoH Kynona.
Konpnencaropsl. CoetnHEHNE KOHIEHCATOPOB.
3akon Oma 1151 3aMKHYTOM LIETIH.
3akon OMa JJist y4acTKa LETH.
[TapannenbHOE COEAMHEHUE COMPOTUBIICHUM.
[MocnenoBarenbHOE COeNMHEHHE COMTPOTUBICHUIA.
CMmenaHHOe COeTMHEHUE COMTPOTUBIICHUIA.
DHeprust U MOLUTHOCTH MOCTOSIHHOTO TOKA.
OcHOBHbBIE TOHATHS MarHUTHOTO TIOJISI.
0. IlpoBoguuk B MarHuTHOM T10J1e. [IpaBuiio neBoit pyku.
1. ITpoBogHUK B MarHUTHOM TM10J1€. [IpaBuiio mpaBoi pykwu.
12. 3aKk0OH 37eKTPOMAarHUTHOM WHAYKIUH.
13. CaMouHIyKIMS ¥ B3aUMOUHIYKITHSI.
14. IlonydyeHue u napaMeTpbl IEPEMEHHOTO TOKA.
15. TlocnenoBarenbHOe coequnenue R, L u C snemenToB. BekropHas quarpamma.
16. MormmHocTh 01HO(A3HOTO IEPEMEHHOTO TOKA.
17. KoapdhunmeHT MOITHOCTH.
18. Tpexdazubie cucreMbl. OCHOBHBIC TTOHSITHSI.
19. Coenunenune «3Be31a».
20. CoennuHEHHE «TPEYTOJIIBHUK.
21. MomHOCTh B TpeX(a3HbIX CHCTEMaX.
22. VI3MepeHue 37eKTPUIEeCKUX BETUYNH.
23. IIpuGopsl MarHUTORICKTPUIECKOU CHCTEMBI.
24. TTpuGopsl IEKTPOMArHUTHON CUCTEMBI.
25. TTpubopsI PAEKTPOAMHAMUYECKON CHCTEMBI.
26. ITpuGopsl MHAYKIITMOHHON CHCTEMBI.
27. MeToibl U3MEpPEHUsT CONTPOTUBIICHUM.
28. MeTosbl U3MEpPEHHS MOIITHOCTH.
29. MeTo1bl U3MEpPEHUS dIEKTPUIECKON IHEPTHUH.
30. Tpanchopmatopsl. YCTpOMCTBO U IPUHIUIT PAOOTHI.
31. Tpexda3zubie TpanchopMaTopsI.
32. 'enepaTopbl MOCTOSIHHOTO TOKA. Y CTPOMCTBO, MPUHIUI PaOOTHI.
33. 'ereparopsl IEPEMEHHOTO TOKA. Y CTPONCTBO, PUHIIAI PaOOTHI.
34. JIpuraTelnb MOCTOSSHHOTO TOKA. Y CTPOMCTBO, MPUHITUT PaOOTHI.
35. Xapakrepuctuku apurarens OBII u OBC.
36. ACHHXPOHHBIE IBUTATEIH. Y CTPOHCTBO, IPUHIIUIT PAOOTHI.
37. ITomympOBOTHUKOBBIE THOBI.
38. bunonspHsIil TpaH3UCTOP.
39. CxeMbl BBIIIPSIMIICHHUSL.
40. CrnaxuBaromme GuibTpbl
[IpomexxyTouHasi aTTecTalusi COCTOMT M3 JABYX OTall: YCTHBIH ONPOC U BBIMOJHEHHUE
MPAKTUYECKUX 3aJaHUI.

RBO©O~NO~WNE

ITPAKTUYECKHUE 3ATAYHN
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Jns nanHOM cxembl onpenenuThb: Us
R1=40 Om; R2=80 Om

R3=3,40m;U =30B

R1

R3
R2
u T

s naHHOM cxemsl onpenenuts: I; Z; cos¢. Hapucosats X1 R
BEKTOPHYIO JMAarpaMMy, yKa3aTh PEKUM pabOThI LEMH. —
Kakue ycnoBuss HeEOOXOIWMO BBIIOJHUTH, YTOOBI B U X2
TaHHOW CXeMe IMOJIYYUTh PE30HAHC HampsbKeHus (Bce YV
conpotusienus 1mo 10 Om, nHanpsokenue 100B).
JIJist TaHHOM CXEeMBI ONIPEeIeTUTh: Py R1 o R2

U \
R3=900m;U =112B j
s naHHOM cxemsl onpenenuts: I; Z; cos¢. Hapucosats X1 X2
BEKTOPHYIO JUarpaMMmy, yKa3aThb PEXKHUM padOTHI IIEIH. I I
Kakue ycrnoBuss HEOOXOAMMO BBIIOJHUTH, YTOOBI B U X3
JaHHOW cXeMe IOJIyYHWTh PE30HAHC HampsbKeHus (Bce NV
conpotusiieHus no 10 Om, Hanpsixenue 100B).
JIyis MaHHOM CXEMBI ONPEICIHTE: P) . R1 R2
R1=20 Om; R2 =60 Om M e
R3=90 O;U =112 B - X
Jns nanHOM cxeMbl onpenenuts: I; Z; cose. Hapucosath X1 R
BEKTOPHYIO JHarpamMMmy, yKa3aThb PEXUM paOOTHI IICIIH. OV
Kakue ycrnoBuss HEOOXOAMMO BBIMIOJHUTH, YTOOBI B U X2
JaHHOW cXeMe IMOJIyYHUTh PE30HAHC HampsbKeHus (Bce I
conpotusiieHus o 10 Om, Hanpsixenue 100B).
JIys MaHHOM CXEMBI ONPEICIHTE: P3 Ri R2

.

R1=20 Om; R2 =60 Ou N R3

U N

R3=900m;U =112B
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Jlnst maHHOM cxeMbl onpenenuTh: I; Z; cos ¢. Hapucosars R1 R2
BEKTOPHYIO JHMarpaMMy, yKa3zaTh PEXHM pabOThI ICIH.
Kakue ycioBusi HEOOXOJMMO BBINOJHUTH, YTOOBI B U X
JaHHOM CXeMe MOJYyYHTh PE30HAHC HampsDKeHUs (Bce "
conpotusnenus 1o 10 Om, Hanpsixenue 100B). I
JI7is MaHHOM CXEMBI ONIPEICIHUTD: P R1 R2
R1=20 Ox: R2 =60 Ou =
SN
R3=90Om;U =112 B U N
AN
\\
R X1
s naHHOM cxeMmsl onpenenuts: I; Z; cos¢. Hapucosats — L1 |
BCKTOPHYIO JHAarpaMMy, yKa3aTh PEXHM pabOTHI ICIH. U X2
Kakue ycinoBHs HEOOXOAUMO BBHINOJHHUTH, 4YTOOBI B Y A e
JTaHHOM CcXeMe TMOJy4uTh pPE30HAHC HampsuKeHHs (Bce
conpotusiieHus no 10 Om, Hanpsixenue 100B).
o O
B Tpex(a3Hyio 4eTBIPEXMPOBOAHYIO CETh C JINHEHHBIM 8=
N

HanpspkeHueM Uy = 220B Bxirounium 3Be3101 pasHbIe 1O
XapakTepy conpotuieHusa. OnpeaenuTs JMHEHHbIE TOKU
Y Ha4YE€pPTUTh BEKTOPHYIO auarpammy nenu. Onpenenursb
TOK B HYJIEBOM IIPOBO/IE.

X,=60M R,=8 Om

X,=11 Om
IL
]
R.=20 Om

B TpexdazHylo 4eThIpeXnpOBOIHYIO CETh C JIMHCHHBIM
HanpspkeHueM Uy = 380B Bximrounim 3Be3101 pasHbIe 1O
XapakTepy COnpoTUBIEHUs. ONpeneanTb JNHEIHHbIE TOKU
¥ HauYepPTUTh BEKTOPHYIO nuarpammy nenu. Onpenenurhb
TOK B HYJIEBOM IIPOBOJIE.

(00

ZOwW>

X,=

12,7 Om
'}

R,=25,4 OMm
1
R.=10 Om

B Tpex(da3zHyro 4eThIpeXmpoBOAHYIO CETh C JMHEHHBIM
HanpsbkeHneM Uy = 220B Bkirouniy 38e3/10M pa3HbIe 10
XapakTepy COnpoTUBIEHUs. ONpeneanTb JUHEIHHbIE TOKU
Y HA4YEPTUTh BEKTOPHYIO auarpammy nenu. Onpenenurs
TOK B HYJIEBOM IIPOBOJIE.

ﬂ][']u

=38 Om
|
LI

R

50M R~
X,=19 Om
|1

B TpexdazHyio 4eThIpeXmpOBOIHYIO CETh C JIMHCHHBIM
HanpspkeHueM Uy = 380B Bxirouniu 3Be3101 pa3HbIe 1O
XapakTepy conpoTuBieHus. OnpeneanTs JUHETHbIE TOKU
Y Ha4YE€pPTUTh BEKTOPHYIO auarpammy nenu. Onpenenursb
TOK B HYJIEBOM IIPOBOJIE.
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6 Om

I |
| S

80m R,=
11
I

X.=

10 Om

40mM X=30m
X

Ry

B Tpex(daszHyro 4eThIpeXmpoBOAHYIO CETh C JMHEHHBIM
HanpsbkeaneM Uy = 220B Bkirouniy 3Be3/10M pa3HbIe 10
XapakTepy COnpoTUBIEHUs. ONpeneanTb JNHEIHHbIE TOKU
Y HA4YEPTUTh BEKTOPHYIO auarpammy nenu. Onpenenurs
TOK B HYJIEBOM IIPOBOJIE.

10 Om

— ]
X,
R.=

R,

12,7 Om

=25.4 Om

B TpexdazHyio 4eThIpeXnpOBOIHYIO CETh C JIMHCHHBIM
HanpspkeHueM Uy = 380B Briaroumiam pasHele 1O
XapakTepy conpoTuBieHus. OnpeneanTb JUHEITHbIE TOKU
Y HAYE€PTUTh BEKTOPHYIO TUarpaMmy LIEMH.

e

Q

Il

B Tpex(da3zHyro 4eThIpeXmpoBOAHYIO CETh C JMHEHHBIM
HanpsbkeaueM Uy = 220B  Broumiam  pasHble 110
XapakTepy COnpoTUBIEHUs. ONpeneanTb JNHEHHbIE TOKU
Y HAYE€PTUTh BEKTOPHYIO TUarpaMmy LICIH.

X.,=16 Om

R.,=12 Om

B TpexdazHyio 4eThIpeXnpOBOIHYIO CETh C JIMHCHHBIM
HanpsbkennemM Uy = 380B Bimrounmnm pasHele 10O
XapakTepy conpoTuBieHus. OnpeneanTb JUHEITHbIE TOKU
Y HAYE€PTUTh BEKTOPHYIO TUarpaMmy LIEMH.
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B TpexdazHyio 4eThIpeXnpOBOIHYIO CETh C JIMHCHHBIM
HanpspkeHueM Uy = 220B BrIOYMIM  pasHble IO
XapakTepy conpoTuBieHus. OnpeneanTs JUHEITHbIE TOKU
Y HAYE€PTUTh BEKTOPHYIO TUarpaMmy LIEMH.
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B TpexdazHyio 4YeThIpeXIpOBOIHYIO CETh C JIMHEWHBIM =
HanpsbkeaneM Uy = 380B Bximoumnu — pasHbie 110
XapaxkTepy conpotuBienus. OnpenenuTh TMHEHHbIE TOKU O:»/
Y HAYEPTUTh BEKTOPHYIO IHarpamMmy LIETH. N

)

X.=5 Om

NEPEYEHDb
BOIPOCOB /ISl NOATOTOBKM K Au(epeHunpPpoOBAHHOMY 3a4eTy M0 YU4eOHOM TUCHMILINHE
«JIEKTPOTEXHUKA U JIEKTPOHUKA»
Jis1 00y4arommxcs no cnenuajabHocTH 23.02.07 «Texnnueckoe 00CTy:KUBAHUE U PEMOHT
ABHUraTeJieil, CHCTEM M arperaToB aBTOMOOUJIei»

(2 xypo)

JuddeperurpoBanHbIi 3a4€T MPOBOAUTCS B BHJIE KOMITBIOTEPHOTO TecTa. B Tect Bxomst 30
BOIPOCOB M3 OOLIETr0 KOJIMYECTBA NPEIJIOKEHHBIX 33aJaHUH B IPOM3BOJIBHOM MoOpsake. Bpems
oTBeTa — 45 MUH.

1. Cuna  B3aUMOACHCTBHS ~ MEXAY  TOYCYHBIMHA  3apSOHKCHHBIMH  TEJIaMH  MPSIMO
IPOMOPIMOHATIbHA POM3BEICHUIO 3apsIOB 3THUX TeJI W OOpPaTHO MPOMOPIUOHATBHA
KBAJIpaTy PacCTOSIHUS MeK1y HUMU. JlaHHAsT HOPMYIHPOBKA HA3bIBACTCS

1) 3akonom Oma

2) 3akoHoM Kymona

3) mnpasuiom JleHma

2. DIIEKTPHUYECKOE T0JI€ XapaKTePU3YETCs BO3ICUCTBUEM
1) Ha 3apsDKEHHYIO YaCTHILY

2) Ha IBHKYIIYIOCS YaCTHUILY

3) Ha MPOBOJIHUK C TOKOM

3. DJEeKTpOCTaTHUYECKHUE MOJIS CO3AI0TCSI
1) TOJBMKHBIME 3aPSKCHHBIMH TEJIAMU
2) MarHUTHBIM MOJIEM

3) HEenoJBMKHBIMH 3apSHKCHHBIMHU TEJIAMH

4. BenuuwHa, YMCJICHHO paBHas padoTe, KOTOPYIO COBEpINACT IOJjie, mepemMemnias MpoOHbBIN
DIIEKTPUYECKUH 3apsi]l, U3 JAHHON TOYKU B OECKOHEYHOCTh, HA3bIBACTCS

1) moTeHIHATIOM

2) HanpspDKeHHEM

3) ToKOM

5. CB0OOIHBIE IEKTPOHBI METAIIJIa, BHECEHHOTO B 3JIEKTPUUECKOE T0JIE, TEPEeMEIIAI0TCs
1) B CTOpPOHY, COBIAJAONIYIO C HAIPABICHUEM OIS

2) B CTOPOHY, IIPOTHUBOIOJIOXKHYIO HAPABICHUIO OIS

3) He3aBHUCHMO OT HAIIPABJICHHS BHEIIHETO TOJISI

6. B mporecce aneKTpocTaTUYecKoi HHAYKIIMH B METAJUIE TIEPEMELIatoTCs
1) moNOXKHUTETHHBIC HOHBI
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ANEKTPOHBI
Y 3JIEKTPOHBI, 1 MOHBI

TBepablil TUAIEKTPUK B COCTOSIHUN TPO00sI XapaKTepu3yeTcs
HaJINYMEM CBOOOHBIX IEKTPOHOB

HAJIMYMEM CBOOOHBIX HOHOB

HaJINYMEM CBOOOJHBIX IEKTPOHOB U HOHOB

[TocTOAHHBIN TOK XapaKTepru3yeTcs
ONPEACICHHON BEIMYUHOU

ONpEIETICHHBIM HAPABICHUEM
ONPEACIICHHON BEIMUYNHOW U HAIIPABJIEHUEM

Bennuuna, uucneHHo paBHas paboTe, KOTOPYIO COBEpIIAIOT CTOPOHHHE CHIIBI TpU
HepeMeIeHNH eAMHUYHOTO MOJI0KUTENIBHOTO 3apsiia BHYTPU UCTOYHUKA, HA3bIBACTCS

SAC

HanpsKeHUEeM

MOTEHIIUAJIOM

Bennuuna, yncieHHO paBHas paboTe, KOTOPYIO COBEPILIAET UCTOYHHK, IPOBOIS €TUHIUYHBINA
IIOJIO’KATEIBHBIN 3apsi/i [0 3aMKHYTOH LIETIH, Ha3bIBAETCS

SAC

HaIpsHKEHUEM

MIOTEHIUATIOM

Bennuuna, yncieHHO paBHas paboTe, KOTOPYIO COBEPILIACT UCTOYHHK, IPOBOIS €TUHIUYHBIN
IIOJIO’KATEIBHBIN 3apsifi [0 TaHHOMY y4YacCTKY LIEIIH, Ha3bIBACTCSA

SAC

HaIpPsDKEHUEM

MOTEHIIUAJIOM

3/1C MOXHO U3MEPUTDH BOJIbTMETPOM, IOJKIIOUEHHBIM K 3aKUMaM UCTOYHMKA
MpU PA30MKHYTOH LIETTH
IIpU 3aMKHYTOH LieNu

HanpspkeHne Ha yyacTke LIENM MOXKHO U3MEPUTH BOJBTMETPOM, MOJAKIOYEHHBIM K JAHHOMY
Y4aCTKy

IIPU PA30OMKHYTOU LIETIH

MpY 3aMKHYTOM 1I€NH

OJ1C sBnsieTcs XxapaKTEPUCTUKON UCTOYHUKA
SHEPreTUYECKON
CUJIOBOU

Byner nu mpoxoauTh B IENH TMOCTOSHHBIA TOK, €Clii BMecTo McTouHuka DJ[C BKIIOYHTH
3apsiKEHHBIA KOHAEHCATOP?

OyzaeTr, HO HEeJJONTO

Oyner

He Oyzaer
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Benuunna yaenbHOM MPOBOJMMOCTH MEIU MPU MOBBIIEHUH TEMIIEPaTyphbl OKpYXKarolieu
Cpelibl

YMEHbIIIAeTCs

YBEJIHMYNBACTCS

HE 3aBHUCHUT

BenuunHa yneapHOro COMPOTUBIICHHS] MEIU MPU MOBBIILIEHUU TEMIIEpaTyphl OKpYXKaroien
Cpelibl

YMEHbIIIAeTCs

YBEJIHMUHBACTCS

HE 3aBUCHUT

TemmnepaTypHbIit KOA)PHUITUESHT COPOTUBICHUS JIJIT MEITU
HOJOKUTEIHLHBINA
OTpHUIIATETbHBIN

TemmepaTypHbiii  KO3hOUIMEHT  CONMPOTHUBICHUS JUISL  BIEKTPOJIUTAa  KUCIOTHOTO
AKKyMYJISITOpa
MMOJIOKUTEITBHBIN
OTpHULATEIbHBIN

TemmepaTypHblli  KO3((UIMEHT CONPOTUBICHUS JUISL  DJIEKTPOJUTA  IIEJIOYHOTO
aKKyMYyJIsiTopa
MOJOXKUTEIbHBIN
OTpHUIIATETbHBIN

DIEKTPUUECKOE COMPOTUBICHHUE AIEKTPOJIUTA KUCIOTHOIO aKKYMYJIATOpa IPU MOBBILICHUH
TEMIIepaTyphl

YMEHbIIIAaeTCs

YBEJIMYUBACTCSA

DNEKTPUUECKOE CONMPOTUBIECHUE JIEKTPOIUTA LIETOYHOIO aKKyMYJISITOpA MPU HOBBILIEHUH
TEMIIEpaTyphl

YMEHBIIAETCSA

YBEIINYUBAETCSA

DNEeKTPUUECKOE COMPOTUBIICHHE MEH MPY MOBBIIIEHUH TEMIIEPATYPhI
YMEHbIIAETCA
YBEJIMYNBAETCS

BonbramnepHas ~ XapakTepUCTUKa  CONPOTUBIEHUS  AJIEKTPUUYECKOW  Lenu  Oyner
IPSMOJIMHEMHOU, €CIIU

COIIPOTHBIICHUE LIETIH — IOCTOSHHAS BEJIMYHMHA

COIIPOTHBIICHUE LIETIH — IEPEMECHHAS] BEJIMYMHA

[Ipu BKJIIOYEHHH aMIIepMETpa B 3JEKTPUUECKYIO 1IeNb BEIMYMHA TOKA B LIETH
U3MEHSIETCS

HE U3MEHsEeTCs

YBEJIHMYHBACTCS
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JlHy IPOBOJHUKA YBEJIUYIIIN B JiBa pa3za. MI3MeHUTCs 11 COMPOTHUBIICHUE MPOBOIHUKA?
YMEHBIIUTCA B JIBa pasza

YBEJIMUYHUTCS B /IBa pasa

HE U3MEHUTCS

Honepeque CCUCHUC HpOBO,Z[HI/IKa YBCJII/I‘II/IJII/I B JIBa pa3a. I/I?)MGHI/ITCH JIN COHpOTI/IBJIeHI/Ie
MPOBOJHUKA?

YMEHBIIUTCA B [IBa pa3a

YBEITUYHUTCS B JIBa pas3a

HC U3MCHUTCA

Onpenenure npu3HaK, XapakTEPU3YIOIUN METAIUIMYECKUN TPOBOAHUK:
HaJIn41e CBOOOIHBIX JIEKTPOHOB

HaJINYHE CBOOOTHBIX HOHOB

OTCYTCTBHE CBOOOJIHBIX 3JIEKTPOHOB

COGI[I/IHCHI/IG 9JICMCHTOB SHCKTqueCKOﬁ OCIHM Ha3bIBACTCA ITOCIICEA0BATCIIbHBIM, €CJIN
Y 3JICMCHTOB OJTHO U TO KC HAIIPSIKCHUC

I10 3JIEMEHTAaM MACT OAUH U TOT K€ TOK

Y 3JICMCHTOB OJHO U TO KC COIIPOTHUBJICHUC

COGI[I/IHGHI/IG 9JICMCHTOB BHGKTqueCKOﬁ LCTIU HA3bIBACTCA MapalJICJIbHBIM, CCIIN
Y 3JIEMEHTOB OJJHO M TO K€ HAIIPSAKCHUC

10 JIEMEHTAM MACT OAMH U TOT K€ TOK

Y 3JIEMEHTOB OJJHO U TO K€ COIIPOTHUBJICHUC

VY4acToK JIEKTPHUUECKON LEeMNH, IO KOTOPOMY MJET OJHMH U TOT K€ TOK, Ha3bIBaeTCs
y3J0M

BETBBIO

KOHTYpPOM

VY4acTok 3JIeKTpUUECKOM LIETIH, B KOTOPOM CXOASTCS HECKOIBKO TOKOB, HA3bIBAETCS
y3J0M

BETBBIO

KOHTYpPOM

. KakuMm 1015kHO OBITH CONPOTUBJICHUE aMIIEPMETPa, YTOOBI MOJIYYUTh CXEMY 3aMeIIeHHs?

SHAYUTCIBbHO MCHBIIC COMMPOTUBJICHUSA, BKIIIOYCHHOI'O B JAHHYTO LICIIb
3HAYUTEILHO OOJIbIIIE COIIPOTUBJICHMS, BKIIFOUCHHOI'O B JaHHYIO IICIIb
COMMPOTUBJICHHUC aMIICPMCTpPa HC BIIHACT

Kakum JOJIDKHO OBITh COIIPOTUBJICHHUEC BOJILTMETpPA, YTOOBI MOJIYYHUTb CXEMY 3aM€H_[eHI/ISI?
S3HAYUTECJIBbHO MCHBIIC COIMPOTUBIICHNUSA, BKIIIOYCHHOI'O B JAHHYIO LICIIb

3HAYUTEILHO OOJIbIIIE COIIPOTUBJICHMS, BKIIFOUCHHOI'O B JaHHYIO IICIIb

CONMPOTUBJICHHUEC BOJILTMETPA HC BJIUACT

B anexTpuueckyro Lelb K CONPOTHUBICHUIO MAapaJIJIEIbHO MHOJAKIIOUMWIM TAaKOE K€ II0
BEJIMYMHE colpoTuBieHue. Kak n3mMeHuTcs olliee ConpoTHBIEHUE LEenH?

YMEHBIINUTCSA B []Ba pa3a

YBEJIMYUTCS B JIBA pasa
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HE JOCTATOYHO JAHHBIX

Bennuunna, xapakTepusyeMasi CKOPOCTBIO, C KOTOPOH coBepIIaeTcsi padoTa, Ha3bIBACTCS
COMMPOTUBJICHUEM

HaNpsHKCHUEM

MOIITHOCTHIO

W3mensTesa nu notepu SHEpruu BHYTpU uctouHuka DJ[C npu M3MEHEHUM CONPOTUBIICHUS
BHEIIIHETO y4YacTKa IeNu NMpu yciaoBuu, yto DJIC uenu He uameHsercs?

U3MECHATCA

HE U3MEHSATCS

HE AOCTAaTOYHO AAaHHBIX

JlBa ucTOYHMKA UMEIT oauHakoBble OJIC M TOKM, HO pa3Iu4Hble BHYTPEHHHE
conpotubnenus. Kakoit n3 ncrounankoB umeet 6ombmmid KITJ]

KIIJ] "CTOYHMKOB paBHbI

C MEHBILIUM BHYTPEHHUM COMPOTUBICHUEM

¢ OOJIBIIMM BHYTPEHHHUM COTIPOTUBIICHUEM

Kak M3MEHUTCS KOJMYECTBO TEIUIOTHI, BBIIENAIONICICS B HarpeBaTeIbHOM Ipubope, mpu
YXYAIIEHUU KOHTAKTA B IITETICEIbHON PO3ETKE

YMEHBIIUTCS

YBEIUYUTCS

HE U3MEHUTCS

Kaxko#t U3 mpoBOJIOB OJJMHAKOBOI'O JAMAMETpPa M JUIMHBI CUJIbHEE HArpeeTcss — MEIHbIA WIn
CTaJIbHOM — MPU OJHOM U TOM K€ TOKE

MEJIHBI MPOBOJ

CTaJIbHOW MPOBO/T

HarpeB OJWHAKOBBIN

Kakoii 13 mpoBOJJOB OJJMHAKOBOTO AMAMETPa U U3 OJTHOTO U TOTO K€ MaTepuaia, HO pa3Hoi
JUTMHBI, CUJIbHEE HAarpeeTcs NPy OJTHOM U TOM K€ TOKE

6oJiee KOPOTKHIA

0oJiee [IUTMHHBIN

HarpeB OJWHAKOBBIN

IIpu xakoM HaNpPsKEHUM BBITOJHEE NEpeaTh SHEPTUIO B JIMHUU IIPU 3aJaHHON MOILIHOCTH
MIPH TTOBBIIIIEHHOM

IIpHU TOHUKCHHOM

0e3pa3TuyHO

HeobxomumMo omnpenenuTs pasHOCTh MOTCHIIMAIOB MEXIY IBYMsI TOUYKAMHU SJICKTPUUYECKON
nenu. MiMeeT 1 3HaYeHUe IPU COCTABJICHUH YpaBHEHHUS HalpaBjieHne 00X0/1a TaHHOH 1enu
HMEET

HE UMEET

Mmeetcs cnokHas JJICKTpUYECKas LEMb, colepkamias IATh y3JI0B. Kakoe KonuuecTBo
ypaBHEHHI 10 niepBoMYy 3akoHY Kupxroga BO3MOXXHO COCTaBUTH JUIsl JAaHHOM LIeNH
TpHU
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YeThIpe
ATh

MoXHO 11 TpUMEHHUTH 3aKOHBI Kupxroda mis pacdera meneil cMEIIaHHOTO COEIHMHEHUS

PE3UCTOPOB
MOKHO
HEJb3s

MoHO 1M paccMaTpuBaTh ypaBHEHHE 3akoHa OMa Jyisi BCEM LIEMM KAaK YaCTHBIN Cilydai

ypaBHEHHsI, COCTaBJIIEHHOT'O Ha OCHOBAaHHH BTOpOro 3akoHa Kupxroda
MO’KHO
HENb3s

Bosb110l MAarHUTHOM TPOHULIAEMOCTBIO XapaKTEPU3YIOTCS
(beppoMarHuTHBIE MaTEPHUAIIBI

JMaMarHUTHBIE MaTEpPUAIIbI

IapaMarHUTHbIE MAaTepUaIb

Kaxkoit u3 npuBeIeHHBIX MaTepUaIOB HE MPOSBIAET (DEPPOMArHUTHBIX CBOMCTB
KOOQIIbT

IIaTUHA

HHKCJIb

IlocTOsiHHBIE MAarHUTHI U3TOTABIMBAIOT U3
MAariuTOTBEPAbIX MaTCpHUaIOB
MAarouTOMATKUX MaTCpHaIOB

N3 MMapaMarHuTHBIX MaTCpraioB

Kaxkoe cBO#ICTBO MarHMTHOM LIEIH SIBJISCTCS TJIaBHBIM
CHOCOGHOCTB COXpaH}ITB OCTaTO‘IHYIO HAMarindy¢cHHOCTb
CIIOCOOHOCTH HACBIIIATHCS

MaJIO€ MAariHuTHOC COHpOTI/IBJIeHI/Ie

Hamnpasnenue cuibsl AMiepa onpenensercs 1o npaBuily
OypaBunKa

JIEBOM PYKH

MpaBoOM pyKu

B nByx>kuinpbHOM Kkabene TOKM MO KWJaM HUAYT B Pa3HBIX HaNpPaBIICHUSX.

JICCTBOBATh CHJIbI AMIIEpa Ha KHJIbI KaOesst
Oynyr

He OyayT

CHJIbl AMIIepa B 3TOM ClTydae HE BO3HHKAIOT

Hanpasnenue 3/1C 351eKTpOMarHuTHOM MHAYKIMH ONPEENSIETCS 10 PaBUILY
OypaBunKa

JIEBOM PYKH

MpaBoOU pyKu

bynyr mm
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[To mpoBomHuWKy umeT oaHOoha3HBIA TepeMeHHBIM TOK. OmpenenuTe, KaKOB XapakTep
JBUKEHUSI DTIEKTPUUYECKUX 3aPsAJI0OB B TPOBOJIHUKE

Kose0aTeNbHbIN

IIOCTYIATEIbHBIN

BpaIllaTeJIbHBIN

N3 kakoro matepuana J0JKEH BBIMOJHITHCA SIKOPh T€HEpATOpa MEPEMEHHOTO TOKA
MarHuTOMSTKOM CTalu

MarHUTOTBEPAON CTaIN

AJTFIOMUHUS

3HaueHue MepeMEHHOr0 TOKa B (PUKCUPOBAHHBI MOMEHT BPEMEHU HA3bIBACTCS
MI'HOBEHHBIM

JEUCTBYIOLLIUM

CpeIHUM

3navenue nepemenroi DJIC B GUKCUPOBAHHBIA MOMEHT BPEMEHH HA3BIBACTCS
MT'HOB€HHBIM

JEWCTBYIOIIUM

CpEeIHUM

3HaueHue MePEeMEHHOTO HAMPSHKCHHsI B (PUKCHPOBAHHBIA MOMEHT BPEMEHH Ha3bIBACTCS
MI'HOBEHHBIM

JEUCTBYIOLLIUM

CpeIHUM

MakcumanbHOE 3HAaYCHHE MIEPEMEHHOT0 TOKa 3a TIEPHO/] Ha3bIBACTCS
MI'HOBCHHBIM

JEACTBYIOIIUM

aMH.HI/ITyI[HI:IM

MaxkcuManbHoe 3HaueHue nepemenHon J/1C 3a nepuos Ha3bIBaeTCA
MI'HOBEHHBIM

JEUCTBYIOLLIUM

aMIUTUTYAHBIM

MakcumanbHOE 3HAaYCHUE TIEPEMEHHOTO HAMPSDKCHUS 3a TIEPHO]T HA3bIBACTCS
MI'HOBCHHBIM

JEWCTBYIOIIUM

aMH.HI/ITyI[HI:IM

SBnAOTCS MM mapameTphl MEPEMEHHOI0 TOKa: IEPUOJ], LUKIMYECKas 4acToTa, YIJIOBas
4aCTOTA HE3aBUCUMBIMU BEJIMYUHAMHU

SABIISIOTCA

HE SIBJIAIOTCS

3aBUCHUT OT 4YHMCJIa Iap MOJIKCOB T€HEPATOpa

Kako#t mapamerp mnepeMEeHHOTO TOKa HEOOXOIWMO 3HATh JOTOJHUTEIHHO, YTOOBI IO
BEKTOPHOM AMarpaMMe IOJIyYUTh IIOJIHOE IIPEACTABICHUE O IIEPEMEHHOM TOKE
JEWCTBYIOIIEE 3HAYEHHUE TOKA
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HavdaJIbHYIO (azy
4acTOTY BpalleHUs

B nenu nNepeMCHHOI0 TOKa C€ AKTUBHBIM  COIPOTUBJICHHUEM OSHCPTHA HCTOYHUKA
npeoOpa3yeTcsi B SHEPTUIO

MAarHuTHOTI'O I10JIA

AIIEKTPHYECKOTO OIS

TEIUIOBYIO

VYkaxuTe mapamerp nepeMeHHOro ToKa, OT KOTOPOTO 3aBUCUT MHIYKTHUBHOE CONPOTHUBIICHHUE
KaTYIIKA

NEPUOJT IEPEMEHHOTO TOKa

JEHCTBYIOIEEe 3HAYCHNE HAMPSKCHHS

¢a3za HanpsLKEHUS

ITapameTppl MHIYKTUBHOM KaTylIKM: WHAYKTHBHOE compotuBieHue 10 Owm, akTuBHOE
COIIPOTHBJIEHUE paBHO Hymo. Okas3blBaeT JM JaHHAas KaTyllka CONPOTHUBIICHHE
IIOCTOSIHHOMY TOKY

OKa3bIBaeT

HE OKa3bIBacT

HE JIOCTaTOYHO JIaHHBIX

B 1ienp mocTosTHHOTO TOKa BKJIFOUEH KOHeHcaTop 0e3 morepb. KakoBo ero conpoTuieHne
paBHO HYIIIO

pPaBHO OECKOHEYHOCTH

3aBHCHT OT €MKOCTH KOHJIEHCATOpa

PG)KI/IM pa6OTI>I j1(S20070 HepeMeHHOI‘O TOKa HA3bIBACTCS pCSOHaHCHBIM, €Clinu COHpOTI/IBHGHI/IC
3TOM LIETTHN

YUCTO aKTHUBHOC

YUCTO UHIYKTUBHOE

YHCTO EMKOCTHOE

B BHGKTpI/I‘-IeCKYIO I ecrb nepeMeHHoro TOKa ITOCJICA0BATCIIbHO BKJIIFOYCHBI I/IH,Z[yKTI/IBHOCTB,
€MKOCTh M aKTUBHOE CONPOTHBICHHE. BO3MOXEH 1M Uil HAaHHOM IeNyM PE30HAHCHBIN
pexuM

J1a, BO3MOKEH

HET, HEBO3MOKEH

HE JOCTATOYHO JaHHBIX

B snexTpuueckyio Lemb MepeMeHHOro TOKa MOCJIeA0BATEIbHO BKIIOYEHB MHAYKTUBHOCTD,
€MKOCTh W aKTHBHOE COMpOTHBICHHE. TOK coBmagaer mo (ase C HaIpsHKEHUEM.
Omnpenenure pesxuM padOTHI LETH

PE30HAHC HaIPSHKEHUS

pE30HaHC TOKa

HE JIOCTaTOYHO JaHHbBIX

Kakue npubopsl 1ai0T BO3MOXXHOCTH TOYHO 3aUKCHUPOBATH PEXHUM pE30HAHCA B IEMHU
MEPEMEHHOTO TOKa
amIepMeTp
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BOJIBTMETD
BaTTMETP

O PeKTUBHOCTh  HCIONB30BAHUS  JJEKTPUUECKUX  YCTAHOBOK  TIEPEMEHHOTO0  TOKa
XapaKTepU3yeT

aKTHUBHAsI MOIIHOCTE

pCaKTUBHAS MOIIHOCTH

K03 (QUIIUEHT MOITHOCTH

OOmoTku Tpex(da3HOro reHeparopa coeauHeHbl 3Be370l. CKOIBKO COEIUHUTEIBHBIX
IIPOBOIOB MOJBOJAT K T€HEPATOPy

TpH

TPH WK YEThIpe

HIECTh

C kakoll TOYKOH COEAMHSAETCS Hayalo IepBOH OOMOTKM MpHU BKIIOYEHUH OOMOTOK
Tpex(a3zHOro reHepaTopa TPeYroIbHUKOM

C HayajaoM BTOPOM

C KOHIIOM BTOPOi1

C KOHILIOM TPETbEH

YeMy paBeH TOK B HEHTPAIbHOM IIPOBOJIE MIPU CUMMETPUYHOM Tpex(a3zHol cHCTeME TOKOB
CyMMeE JICHCTBYIOIINX 3HAYCHUH (ha3HBIX TOKOB

CyMME JICUCTBYIOIINX 3HAYEHUI JIMNHENHBIX TOKOB

HYJIIO

MoskeT J11 TOK B HYJIEBOM IIPOBOJIE YETHIPEXITPOBOJHON 1IENHU ObITh PaBHBIM HYIIIO
11a, MOXKET

HET, HE MOKET

BCET/a PaBEH HYJIIO

Bcerma nm BekTopHas cymMMa TOKOB (a3 paBHSETCS HYMIO B Tpex(asHoil cucteme mnpu
OTCYTCTBHMH HYJIEBOT'O IIPOBOAA

BCerja

HE Bcerja

CummetpuuHas TpexdasHas Harpy3ka coequHeHa 3Be30il. JInnelinoe Hanpsbkerus 380 B.
Omnpenenure ha3zHOE HATPSHKEHUE

127 B

220B

380 B

. Bynyt nu MeHATbcs NHMHEHHBIE TOKU NMPU OOpbIBE HYJIEBOTO MPOBOAA MPU CUMMETPHUYHOMN

Harpyske

OymyT

HEe OyyT

HE JJOCTaTOYHO JTAaHHBIX

Bynyt nmu MeHATbCS TUHEWHBIE TOKH TIPpU OOpBIBE HYJIEBOT'O MPOBOJIA IPU HECUMMETPUYHON
Harpyske
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1) Oymyr
2) He OynyT
3) He J0CTaTOYHO JaHHBIX

81. CummerpuuHas Tpex¢asHas Harpy3Ka COeANHEHA TPEYroJbHUKOM. JIMHEelHOe HampsHKEHHS
380 B. onpenenute (hazHOe HAPSKEHHUE

1) 127B

2) 220B

3) 380B

82. Jluneiinpiii Tok paBeH 2,2 A. PaccumtaTh (a3HBI TOK, €CIM CHMMETPHUYHAs Harpyska
COEIMHEHA TPEYTrOJILHUKOM

1) 1,27 A

2) 22A

3) 3,8A

83. JIuneiinpiii Tok paBeH 2,2 A. PaccumtaTh (a3HbI TOK, €CIM CHMMETPHUYHAs Harpyska
COEIMHEHA 3BE3/101

1) 1,27 A

2) 22A

3) 3,8A

84. Uto Takoe 3IEKTPUICCKUE U3MEPECHHUS

1) cnoco6 oueHKH PU3NYECKUX BETUUUH

2) W3MepeHHs BEIMYMH, XapaKTEPU3YIOIIMX JICKTPUICCKUE U MATHUTHBIC SIBJICHUS
3) cpaBHEHHE U3MEPSICMOIi BEIMYMHBI C €€ 3HAUCHHEM, IPHHATOH 32 SANHUILY

85. Kakoii mpubop HCIONIb3yeTCst Il H3MEPEHHUS SJIEKTPUUECKOH MOIITHOCTH
1) ammepmerp

2) BaTTMETP

3) cueTunk

86. IlepeBectn B ammepsl 200 HA
1) 0,000002 A

2) 0,0000002 A

3) 0,000000002 A

87. Ilepesectu B BonbTHI 0,15 MB
1) 150000 B

2) 1500000 B

3) 15000 000 B

88. Bcerna nu Ha mikaie moka3bIBaoIIero mpudopa UMeeTcst HyJIb?
1) Bcerma
2) HyJsI MOXKET HE OBITh

89. Uem xapakTepusyeTcs TOUHOCTh U3MEPEHUN
1) abCOMOTHO# MOTPENTHOCTHIO

2) OTHOCHUTEIBHOI MOTPEIIHOCTHIO

3) TpHUBEAECHHOM MOTPENTHOCTHIO
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Pa3noctb MCKAY HOMUHAJIbHBIM U I[CﬁCTBHTCJIBHBIM 3HAYCHUAMU HA3bIBACTCA
a0COJIIOTHOM TTOTPEITHOCTHIO;

OTHOCHUTEIBHOHU MOrpCIIHOCTBIO;

MPUBEAECHHOMN MOTPEMTHOCTHIO

MOXHO IIM MarHMTORJIEKTPUYECKHM MPUOOp HCIONIB30BaTh [UIsl HM3MEpPEHUs B LEMsAX
MEPEMEHHOTO TOKa:!

na

HET

[kana ammepmerpa 0 — 50 A. IlpubGopom m3mepensl Toku 3 A u 30 A. Kakoe u3
M3MEPEHHBIX 3HAYECHUH TOYHEE.

3A

30A

TOYHOCTH H3M€p€HHI>'I OJMHAaKOBa

N3menurca nn MOrpCIIHOCTDb an6opa, €CJIIM HU3MCHUTH €I0 IIOJJOXKXCHHMC OTHOCHUTCIBHO
TOPU30HTAIBHOM MOBEPXHOCTH

hit:}

HET

B kaxoit wacTu mkaibl nmpubopa C paBHOMEPHOW IIKAJIOW OTHOCHUTEIbHAs TOTPEIIHOCTH
u3MepeHus OyneT HaubobIIeH

B HayaJie MIKaJbl

B CEPEIMHE ILIKAJIbI

B KOHIIE IIIKAJIbI

[Tpubops! Kakoi CUCTEMBI MOT'YT OBITh UCIOJIb30BaHbl B KAUECTBE BATTMETPOB
MAarHUTO3JIEKTPUUYECKOU

3JIEKTPOMArHUTHOMN

JJEKTPOIUHAMHUYECKOU

Urto Takoe OCHOBHAS MOTPEIIHOCTH MPUOopa
MOTpenTHOCTh Mpudopa, onpenenenHas npu 20 rpagycax Lenbcus
MOTPEUIHOCTb MPUOOpa, oNpeieleHHas PH pabounX YCIOBUAX U3MEPEHHS

JIist Kakoro TOKa MpefHa3HadeH MpUoop JIEKTPOMArHUTHON CUCTEMBI:
TOJIBKO ITOCTOSTHHOT'O TOKa

TOJIBKO IEPEMEHHOT0 TOKa

U1l IOCTOSIHHOTO U TIEPEMEHHOTO TOKA

AmMIiepMeTp UMeeT paBHOMEPHYIO mkainy. Kakoil cuctembl JaHHBIN pUOop
MAarHUTO3JIEKTPUYECKON

3JIEKTPOMArHUTHOU

BJIEKTPOIUHAMUYECKOMN

Barrmetp nmeer paBHOMepHYI0 mKany. Kakoit cuctemsl TaHHBIN TPHOOP
MarHUTORJIEKTpUUIECKast
ANEKTPOMarHuTHas
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3) aIeKTpoAMHAMHYECKAS

100. B kakoii wactu mikanmel mpubOopa DJIEKTPOMAarHUTHOM CHCTEMBI TMPAKTHYCCKU
HEBO3MOKHO MPOU3BOJIUTH OTCUET

1) B Hayaje MIKAIIBI

2) B CepeIuHe Kbl

3) B KOHIIE IIKAJIBI

101. Kax BKJIFO9ArOTCS B AJIEKTPUUECKYIO 1IETTh aMIIEPMETPBI
1) mocnemnoBaTEeaBHO C HArPY3KOM
2) mapaiuieabHO Harpyske

102. Kaxk BKJIFO9arOTCS B 3JIEKTPUUECKYIO 1IETTh BOJIBTMETPHI
1) mocnemoBaTEIBHO C HATPY3KOM
2) mapauieabHO Harpyske

103. Kaxkoe conpoTuBieHuE T0KEH UMETh aMIIEPMETP
1) masoe

2) cpenmHee

3) OombIioe

104. Kaxoe conpoTuBieHne JOTKEH UMETH BOJIBTMETP
1) maioe

2) cpenHee

3) OoubIoe

105. Kakyro MOIIIHOCTh U3MEPSIET BATTMET]
1) akTHUBHYIO

2) pEaKTHBHYIO

3) momHyIO

3. Tadauua ¢popM TeCTOBBIX 3aJaHUIT

Bcero T3 13 Hux xonmuectBo T3 B popme
3aKPBITHIX OTKPBITHIX Ha Ha NOPSIOK
COOTBETCTBHE
mT. % mt. % mT. % mT. %
100% 100 %

4. Ta0JHIa OTBETOB K TECTOBBIM 3aJaHUSIM

Howmep Howmep Howmep Howmep Howmep Howmep
TCCTOBOI'O MPpaBHUIILHOTO TECTOBOT'O IMMPpaBUJILHOTO TECTOBOT'O MPpaBHUIILHOTO

3a/laHus OTBETa 3aJlaHus OTBETa 3a/laHus OTBETa

1 2 36 3 71 1

2 1 37 1 72 3

3 1 38 2 73 2

4 2 39 1 74 3

5 2 40 2 75 3

6 2 41 3 76 1
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Il 1 42 1 77 1
8 3 43 2 78 2
9 1 44 2 79 2
10 1 45 1 80 1
11 2 46 1 81 3
12 1 47 1 82 1
13 2 48 2 83 2
14 1 49 1 84 2
15 1 50 3 85 2
16 1 o1 2 86 2
17 2 52 1 87 1
18 1 53 3 88 2
19 2 54 1 89 2
20 2 55 1 90 1
21 1 56 1 91 2
22 1 57 1 92 2
23 2 58 1 93 1
24 1 59 3 94 1
25 1 60 3 95 3
26 2 61 3 96 1
27 1 62 2 97 3
28 1 63 3 98 1
29 2 64 3 99 3
30 1 65 1 100 1
31 2 66 2 101 1
32 1 67 2 102 2
33 1 68 1 103 1
34 2 69 1 104 3
35 1 70 1 105 1
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