DHreabCCKUN TEXHOJIOTHYECKUI HHCTUTYT ((dumnan)
benepanbHOro rocy1apCTBEHHOTO OI0/KETHOT'O 00pa30BaTEIbHOTO
YUPEXKIEHUS BBICIIET0 00pa30BaHUS
«CapaToBCKUI TOCYJapCTBEHHBIN TEXHUYECKNN YHUBEpCUTET UMeHHU ['arapuna FO0.A.»

Kadenpa «EcTecTBeHHbIC U MATEMATUYECKUE HAYKHY

OneHnouynbie MaTepHuaJbl 110 JUCHUIIJIMHE

b.1.1.16 «DnekTpoTeXHUKa U SICKTPOHUKAY

HaIpaBJICHUE TIOITOTOBKH
09.03.04 «IIporpamMmHast UHKEHEPUSD)

npoduiib
«YnpaBiieHue pa3padO0TKOU MPOrpaMMHBIX POEKTOB

Durensc 2025



HepequL KOMIICTCHIIN

i M YPOBHH HX C(POPMHUPOBAHHOCTH MO JAUCHUIIHHAM

(Moxysim), mpakTUKaM B nponecce ocsoennss OIIOITI BO

B mpounecce ocsoe

HUsL 00pa3oBaTENbHOM MpOrpamMmsl y OOydaromerocss B XOJe

W3YYCHHUS] JTUCHUIUIMHBI «JIEKTPOTEXHUKA W JJIEKTPOHUKA» JIOJDKHA CHOPMUPOBATHCS

koMmIiereHuusg YK-2

Kputepuu onpenenenust chopMUPOBAaHHOCTH KOMIIETEHITMH HA PA3IMYHBIX YPOBHSIX

ee popMUpOBaHUS

Nunexc xoMneTeHIINN

ConepmaHHe KOMIICTCHIINH

YK-2

CrnocoOeH onpenensaTh Kpyr 3a7a4 B paMKax MOCTaBICHHOM
I[ETM ¥ BBIOUPATh ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUS, HCX OIS
U3 JICUCTBYIOIIMX IPABOBBIX HOPM, HMMEIOUIMXCS PECYPCOB U
OTPAHUYECHHUM.

Kox u Haumenosanue
WHJIUKATOpa JOCTUKEHUS

OneHouHble cpescTBa

Bunr! zanstui
JUJIs1 OUCHKW YPOBHS

1 (POPMUPOBAHUS

c(hOpMUPOBAHHOCTH
KOMIIETEHIIMH KOMIIETEHIIMH
KOMITETCHIIUU

HU/I-3 yko 3HaeT OCHOBHEIC JIEKITUH, [TuceMeHHBIH onpoc, perieHue
3aKOHBI AJIEKTPOTEXHUKHU, THIIbI nabopaTopHbIC 3aHATHS, 3a/1a4, BOMPOCHI JIJIsl TPOBEICHUS
n TIPUHITATT pabot MPaKTUYECKHUE 3aHATHS, 9K3aM€eHa, TECTOBLIC 3aJaHMS,
INEKTPUUYECKUX MalliH u camocTosiTeNbHas paboTa OTYeT 10 J1abopaTopHOI padboTe
JNEKTPOHHBIX  YCTPOHCTB U

BEIOHpacT OINTUMAJIbHBIE

CIIOCOOBI pelieHus

npoecCHOHANBHBIX  3a7ad

Y4ETOM MMEIOLIUXCS PECYPCOB U

OTpaHUYECHUN

C

YPpOBHU OCBOCHUS KOMIIETEHIIMU

YpoBeHb OCBOEHHUS
KOMIIETEHIINH

Kpurepun onenuBanns

[TpoaBUHYTHIN (OTIUYHO)

3HaeT: OCHOBHBIE 3aKOHBl  JJIEKTPOTEXHUKH; OCHOBHBIE  THUIIBI
AIIEKTPUYECKUX MAIIMH U TPaHC(HOPMATOPOB U 0OJIACTH MX MPUMEHEHHS,
OCHOBHBIE 3aKOHBI 2JIEKTPOTEXHHMKHU JJI DJIEKTPUUYECKHX U MAarHUTHBIX
Lenei; MEeToIbl M3MEpPEHHs 3JIEKTPUYECKMX M MArHUTHBIX BEJIWYHH,
OPUHIUI PabOThl OCHOBHBIX 3JEKTPUYECKHUX MAalIMH U allapaTtoB HX
paboune U MyCKOBbIE XapaKTEPUCTUKH

YmMmeer: pa3zpaOaThiBaTh MPUHLUUNHAIBHBIE 3JIEKTPUUECKUE CXEMBbl U
IPOEKTUPOBATh TUIOBBIE AJIEKTPUUYECKUE U DJIEKTPOHHBIE YCTpPOMCTBa,
dbopmynupoBaTh 3a1auu YIy4LICHUS] KauecTBa JJIEMEHTOB
JNEKTPOTEXHUKH,  TECTUPOBaTh,  AHAIM3UPOBATH U OIICHUBATh
JNIEKTPUYECKUE U AJIEKTPOHHBIE YCTPOWCTBA, OMMPAsCh HA HOPMATHUBHO-
TEXHUYECKYIO JIOKYMEHTALIHIO

Buaaneer: HaBblIKaMM pabOTBl C 3JNEKTPOTEXHUUECKOM ammapaTtypod u
3JIEKTPOHHBIMU YCTPOMCTBAMM; METOJAMHU HM3MEPEHUS SJIEKTPUUECKUX U
MarHMTHBIX BEJIUYUH

[ToBbIIeHHBIH (XOPOIIIO)

3Haer: OCHOBHBIC 3aKOHBI QJICKTPOTCXHUKH, OCHOBHBIC THIIBI




JIEKTPUUECKUX MALIMH U TPaHC(HOPMATOPOB U 00JIACTH MX MPUMEHEHMS;
OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKHU AJI DJIEKTPUUECKUX U MarHUTHBIX
Lenel; MEeTOAbl U3MEPEHHSI MEKTPUUECKUX U MAarHUTHBIX BEJIUMUYNUH
YmMmeer: pa3pabaTbiBaTh NPUHLUUIHAIBHBIE JIIEKTPUUYECKHE CXEMBl U
IPOEKTUPOBATh THUIIOBBIE JJIEKTPUUYECKHE U HJIEKTPOHHbBIE YCTPONCTBA,
dbopMynupoBaTh 3a/1auu YIy4YLICHUS KayecTBa AJIEMEHTOB
AIIEKTPOTEXHUKHU

Buiageer: HaBbIKaMu pabOThl C AJIEKTPOTEXHUYECKOW ammapaTypod H
3JIEKTPOHHBIMU YCTPOHCTBaMU; METOJAMH M3MEPEHUs AIIEKTPUUECKUX U
MarHMTHBIX BEJIUYUH

3Haer: OCHOBHBIC 3aKOHBI QJICKTPOTCXHUKHU, OCHOBHBIC THUIIBI
QJICKTPHUUYCCKUX MAIIIUH U TpaHC(bopMaTOpOB H 00JIaCTH UX IIPUMCHCHUA

[ToporoBsrii (6a30BbIif) Ymeer: pa3p36aTLIBaTb NPUHIHUIIMAJIBHBIC JJICKTPUYCCKUE CXEMBI H
(Y1OBIETBOPUTEIHHO) MIPOEKTUPOBATH TUITOBBIE AJIEKTPUUYECKHUE U DJIEKTPOHHBIE YCTPOKCTBA

BuiajeeT: HaBbIkamMu pabOTHI C NIEKTPOTEXHUUECKOM anmapaTypoi U
JJIEKTPOHHBIMU YCTPOHCTBAMU

2. MeTozmquKne, OLCHOYHbBIC MATCPHAJTBI H CpeACTBa, OIIPEACIAIOIINC

npoueaypbl  OUEHUBAHMSA  C(POPMHPOBAHHOCTH  KOMIleTeHHWH  (3JIeMEHTOB
KoMIleTeHu i) B npouecce ocsoenust OIIOII BO

2.1 O]_[eHO‘IHbIe cpeacrea Jsl TEKYLIEro KOHTPOJIsA

Bonpocsl 1j11 MHCbMEHHOI'0 Opoca

Tema 1 IlocTOAHHBIA TOK. DJIEKTPHUUYECKHE 3JIEMEHTHI M LeNU MOCTOAHHOI0 TOKA.

1.

A

o

8.

9.

JlaiiTe onpeneneHus CaeayOMUM MOHATHUAM: 3JIEKTPOHUKA, CXeMa 3aMelleHus,
HEJIMHEHAas 3JIeKTpudyecKas 1enb. 3akoH OMa, 3akoH Oma U1 aKTUBHOI'O y4acTKa
nenu (00001eHHbI 3akoH OMa), ypaBHEHHE OajaHca MOITHOCTEH.

AKTUBHBIE 3JIEMEHTBI CXEMBbI 3aMEIICHUSI.

[TaccuBHBIE IEMEHTHI CXEMbI 3aMEILIEHHS: COIPOTUBIIEHUE, UHIYKTUBHOCT,
E€MKOCTb.

HauepTture npocTeinyo a1eKTpUIECcKyIo el U HAMUIIUTE JJ1sl Hee 3akoH Oma,
ypaBHEHHUE paBHOBECHS HANPSXKEHUM, ypaBHEHUE OalaHCca MOIIIHOCTEH.

OT KakMX BEJIMYMH 3aBUCHUT COMPOTUBIICHUE MPOBOJIOB?

HanmcaTps ypaBHeHHe OajaHca MOITHOCTEH ISl TPOCTEHIIICH EH, 1aTh My
aHaIu3.

[Ipu xakoM yCIIOBHH TI€TIh pabOTaeT B COTNIaCOBAaHHOM pexknMe? KakoBsl
JOCTOMHCTBA U HEJIOCTATKU 3TOro pexkuma? I'ie oH npuMensiercs?

KakoBbl fomycTrmbie 3Ha4Y€HUSI TOTEPU HAMPSHKEHUS B IMHUY TIPU OCBETUTEIBHON
Harpyske?

Kakumu cnoco0amMu MOXHO CHU3UTh MOTEPU HAMPSIKEHUS B IMHUU?

10.Hanwmcatp hopMyIibl SHEPTHH U MOIIIHOCTHU B I[EMH MMOCTOSTHHOTO TOKA U yKa3aTh

CAWHUIIBI UX U3MCPCHUA.




11.TTouemy akKyMyjisITOpbl U OaTapeiiku HE PEKOMEHIYETCsl BKJIIOYATh MapajuielIbHO

ApyT apyry?

12.Chopmynupyiite mnepBbiii U BTOpoil 3akoHbl Kupxroda. 3amumure wux

MAaTCMATUICCKUC BBIPAKCHUS.

Tema 2 IlepeMeHHBINH CHHYCOMJAJIBLHBIH TOK. JJIeKTPU4YeCKHe OXHO(A3HbIEC LeEnu
CHHYCOM/IAJIBHOT0 TOKA.

1.

o s

~

JlaliTe omnpeneneHue MrHOBEHHOTO, aMIUITMTYAHOrO, ACHCTBYIOIIETO W CPEIHErO
3HAYEHUsS] CUHYCOHUJAIBHO M3MEHSIOIINXCS BO BpEeMEHH BenuyuH. KakoBbl
MAaTEMaTHYECKHUE CBSI3U MEXY STUMU BEIMUMHAMMU ?

N300pa3ure cxemy Ien, B KOTOPOH MOKET HACTYNMUTh PE30HAHC HAMPSIKECHUM.
OObsicHUTE 3a CUYET U3MEHEHMsI KaKUX MapamMeTpoB MOXKHO JOOWUTHCS pe30HaHCa
HaIpSKEHUM B 9TOM LEIN.

Kak ompenenuTs, 4TO B CXE€M€ HACTYNWJI PE30HAHC HANPSIKEHUU? YKaKHUTE
MIPU3HAKU PE30HAHCA O MOKa3aHUSIM NPUOOPOB, BKIIFOYEHHBIX B CXEMY.

Hanumure cOOTHOLIEHUS, BRINOIHSAIOIIMECS IPU PE3OHAHCE HANIPSKEHUM.
HauepTuTe BEKTOpHBIE IHMAarpaMMbl JJIsI LENH, COJEPMKAIIEH IOCIEeI0BATEIbHO
COCMHECHHBIC AKTHUBHBIE COMPOTUBIICHUS, UHIYKTUBHYIO KATyIIKY U KOHJEHCATOP
st ciydaeB: a) XL > XC, 6) XL = XC, B) XL < XC.

Omnpenenutre BenuuuHy XC, XL u L gma =50 I'm u C=40 mMx® B ycrnoBusix
pEe30HaHCa HAIPSKEHUU.

Kaxk onpenensitorest Benuunabl RK, ZK, R, oK, cose u Z?

Hanummre cooTHolieHUsT W MOACHUTE (U3UYECKOE COJCp)KaHHE TOHSATUM
AKTUBHOM, pEAKTUBHOW U TIOJITHOM MOIIHOCTEM.

Hanumnre cooTHolIeHHWe, BbIpaxaromiee 3akoH Oma B LENH, CoAeprKalleu
MOCJIEIOBATENBHO COCTUHEHHBIE PE3UCTOP, MHAYKTUBHYIO KaTYIIKY U KOHJEHCATOP.

10.Kak ompemenutb, 4YTO B CXEME HACTYNWJI PE30HAHC TOKOB? YKaXHUTE MPU3HAKU

PE30HaHCa 110 ITOKAa3aHUAM HpI/I60pOB, BKIIFOUYCHHBIX B CXCMY.

11.HanummTe BeIpa)Ke€HUs JUIsl aKTUBHOM, pEaKTUBHOM U MOJHOM MPOBOAMMOCTH BETBU

Y 11T B O0IIeM ciIydae.

12.VI3MensieTcss 1M TOKa3aHWs BaTTMETpa B CXeMe J1abopaTOpHOW paboThl MpHU

n3MeHeHnn eMKOCTHU? OTBET MOACHUTD.

13.1300pa3zute Bua 3aBucumocteit 11(C); 1,(C); 15(C) u gaiite oObsICHEHHE C TOMOIIBIO

dhopmy.

14 HanuimuTe BbIpaKEHUE AaKTUBHOW, PEAKTHUBHOM M TIOJHOMW MOIIHOCTH Yepe3

IMPOBOAMMOCTH LCIIN.

Tema 3 CunyconaaabHbIi TOK. JJIeKTPHYECKHEe TPexX(a3HbIe L.

1.

2.

Hanucars ¢Gopmyinbl CBSI3M JIMHEHHBIX TOKOB M HANpPSDKEHUHM € HMX  (Da3HBIMU
3HAQYEHUSIMH NP CHUMMETPUYHOM HAarpy3ke Ipu cOoeauHeHHu B “3Be3ny . Kak
OIPEICTIIOTCS BEIMUYMHBI COS Pa, cos @b, cos ¢c, PD, PA, PB, PC, P, Q, S?
Paccka3zaTe 0 mopsiake mOCTPOEHUSI BEKTOPHOM JHArpaMMbl HAIPSKEHUM U TOKOB
JUIsl aKTUBHOM HArpys3KH.



3. KakoBo HazHadyeHme HyleBOro mpoBoaa? B kakux ciaydasx 1Mo HyJ€BOMY MPOBOAY
NPOTEKAET TOK U KaK OH OIpeensieTcs?

4. V300pa3uTh CXeMy COEIUHEHHUS HArpy3Kd ‘3B€370M° M BKIIOUYUTH MPUOOPHI IS

u3MepeHus (pa3HbIX U JIMHEHHBIX TOKOB, TOKA B HEUTPAILHOM IIPOBOJIE.

[Touemy B HyJeBOM MPOBOJ HUKOTJA HE CTABAT MPEJOXPAHUTEND ?

6. M300pazure BEKTOPHYIO auarpaMMmy HaNpsDKCHH W TOKOB TPU YBEITHMUECHUU
Harpy3Ku OJTHOM 13 (pa3 4EeTHIPEXIPOBOTHON LIETH.

7. N300pa3ure BEKTOPHYIO JaHMarpaMMmy HaOpsDKEHHMM M TOKOB MPH  YBEJIMYEHUU
Harpy3KH B ABYX (a3zax 4yeThIPEXIPOBOIHON IEMH.

8. M3o0pa3ure BEKTOPHYIO JUarpaMMy HaNpsDKEHHN W TOKOB MPU OOPBIBE OJHOTO M3
JIMHEMHBIX IPOBOJOB B YETHIPEXIPOBOIHOM LIEIIH.

9. Hammcarp Qopmyny cBsi3u JHHEHHBIX TOKOB W HANpPSDKEHWH ¢ WX (pa3HbIMU
3HAYEHUSAMU NMPU CUMMETPUYHON M HECUMMETPUYHOW Harpy3kax MpH COEIUHEHUU
Harpy3Ku B TpeyroiabHUK. Kak ompenensiroTcs: pa3Hbple MOITHOCTH, MOIIIHOCTH BCEH
Tpexdasznoit nenu?

10.KakoB TOpSIAOK MOCTPOCHHsI BEKTOPHOW AMArpaMMbl HATPSHKEHUH W TOKOB IS
AKTUBHOMN Harpy3Ku?

11.M306pa3uTh BEKTOPHYIO JHAarpaMMy HAMNpsOXKEHUH M TOKOB TNPU  YBEJIUYEHUU
Harpy3ku B OJTHOH u3 (as.

12.M1306pa3uTh BEKTOPHYIO JMAarpaMMy HAMNpPSOXKEHUH W TOKOB TPH  YBEIUYEHUU
Harpy3KkH B JIByX (hazax.

13.M300pa3uTh BEKTOPHYIO AUArpaMMy HAIpsKEHUH W TOKOB IpH 0OpbhIBE (hazHOTO
MPOBO/IA.

14.Bo ckonpko pa3 u3MeHsiercs (asHble U JMHEHHBIE TOKHM M HANPSHKCHUS TPU
MEPEKIIFOYEHUN CUMMETPUYHON HArpy3Kd cO “3Be31bpl” Ha “TpeyroibHuk’? OTBeET
MOSICHUTh Ha TpUMEPE [JaHHBIX, TOJYYCHHBIX TPU HCCIENOBAaHUU HATPy3KH,
COCIMHEHHOU B “3Be3/1y’ MO MPEIbIAYIIEH J1abopaTopHOi padoTe.

15.Bo CKOJBKO pa3 M3MEHATCS MOIIHOCTH NPH MEPEKIIOYEHUH CXEMbl HATPY3KH CO
“3Be311b1” HA “TpeyroJbHUK ? OTBET MOSCHUTH HA IPUMEPE JAaHHBIX, IOJIYYEHHBIX B
npenpIayieH 1adbopaTtopHoi paboTe Mpu CUMMETPUUHON Harpy3Ke.

o1

Tema 4 IlepexoaHble NPOUECCHI B JIEKTPHYECKHUX HENsX.
1. Yrto Ha3bIBaeTCSI KOMMYTAIIUECH ?
2. Uto Takoe «yCTaHOBUBIIINECS TOKMU»?
3. 'me wucnone3yroT TEpEeXOAHBIA MPOIECC, MPOTEKAIHUA TpHU  3apsijaKe
KOHJIeHcaTopa?
4. TlepexoJiHbIE MTPOIIECCHI MPH 3aAPSAIKE U pa3psiKe KOHIEHCATOopa.
5. IlepexonHblie MpoIECCH MPU MOAKIIOYEHUH K UCTOYHUKY CUHYCOUIAIbHOTO

HaIpsKCHUA OCIHU C ITOCJICA0BAaTCIbHBIM COCAMHCHUEM 3JICMCHTOB C RulL.

6. HCpCXOI[HI)IC MpOoHCCChI IIpU MOAKIIOYCHNHN K HCTOYHUKY CHHYCOUAAJIBHOT'O
HaIPpsKCHUA OCIHU C ITOCJICA0BAaTCIbHBIM COCAMHCHUEM 3JICMCHTOB C RucC.



Tema S DiiekTpoMarHeTu3M U MATHUTHBIE LENH.

MarauTHOE 10JI€ U €ro XapaKTEPUCTUKH.

deppoMarHuTHbIE MaTEpUANIbl U UX CBOMCTBA.

3aKOHBI MATHUTHOM IIEIN.

PacueT oqHOpOAHOM MarHUTHOM IETH: MpsAMasi ¥ 0OpaTHAsI 3aa4H.

TsAroBas cusia 3JIEKTPOMAarHuTa.

Marnautasie nienu ¢ nepemenHoit MJIC. Ocobennoctu M1 ¢ nepemennoir MJIC:
TUCTEPE3UC; BUXPEBBIC TOKHU.

YpaBHEHHE IEKTPUUECKOTO PABHOBECHS.

KonTakTopsl.

ok wndrE

o N

9. Ipunanmn paboThl MAarHUTHBIX MTyCKaTeNeH.

Tema 6 JaexkTpoHuka. O0mue cBeleHUs. DJIeMEHThI 3JIeKTPOHHBIX CXeM.

1. KakoBbl MaTeMaTHYECKUE CBSI3M MEXKIY ACHCTBYIOUIMM, AMIUIUTYAHBIM U CPEAHUM
3HaYeHHEM [IEPEMEHHOI0 TOKa?

2. M300pa3ute BEHTWIb. YKaXUTE aHOJ U KaTO/.

3. B xakom HampaBiIeHUH U MIPU KaKUX YCIOBUSAX UYepe3 BEHTHIIb MOKET IPOXOAUTH TOK?
4. HazoBuTe OCHOBHBIE J1Ba MapaMeTpa, MO KOTOPBIM BbIOMparOT BeHTWIU. Kak 3Tn
napametpsl onpenensitorces 11 OMC u TMC BeinpsimieHus?

5. Haueprture cxemy OMC u o0bsicHUTE ee padoTy.

6. OOwsacuute paboty TMC BeIpAMITIEHUS.

/. B Kakux ciydasx MTPUMEHSETCS EMKOCTHOW (WIbTp, M B KaKWX- HHIYKTUBHBIN
bunsTp?

8. Kak Bnusier criaaxuBammuid (UIBTP HA BHEIIHIOD XapakTEePUCTHKYy U (opMy
BBIXOJJHOT'O HANPSIKEHUS ?

9. H3zoOpasure BHENIHWE XapaKTEPUCTUKU BHIIpAMUTENS Oe3 GuibTpa U ¢ QUIBTPOM:
€MKOCTHBIM, HHIIYKTUBHBIM, ['-00pa3ubim LC.

10. KaxkoBbl ko3 dunuents! mynbcanuii B OMC u TMC?

11. Kakossl npenmyuiectsa TMC nepeg OMC?

12. T'ne npumensiercss OMC?

13. M300pa3ute ocuMIorpaMMbl BBIIPSIMIIEHHOTO TOKa M HamlpsbKEHHUs TpU paboTe Ha
aKTUBHYIO Harpy3ky B OMC.

14. N300pa3ute ocLHMILIOrpaMMbl BBIIPSIMIEHHOTO TOKAa M HaIpsDKEHHs Npu padoTe Ha
akTUBHYIO Harpy3ky B TMC.

Tema 7 AHaJIOTOBBIE 3JIEKTPOHHbIE YCTPOICTBA.

1. Cxema, npuHIUN JeWcTBUsl ycunutens Hu3kod udactorel (YHY) ¢ smutrepHoit
TEMIIEPaTypHOU CTaOMITN3alICH.

['padpuueckuii ananus paboTbl yCHIIUTENS HU3KOM YaCTOTHI

3. JIByXKacKagHBI YCWJINTEIh HU3KOW YACTOTHI C PE3UCTHBHO-EMKOCTHOW CBS3BIO.
Cxema, npUHIMI IEHCTBYS, TOCTOMHCTBA U HETOCTATKH.

OnepanoHHbIE YCUIIUTENH.

Ycunurenu MOITHOCTH € BBIXOJHBIM TpaHc(hopmMaTopom
6

N

S



© ©

Yeunurenu MOITHOCTH 0€3 BBIXOHBIX TpaHC(HOPMATOPOB.

XapakTepUCTUKU YCUJIUTEIIEM HU3KOW YAacTOThl: AMIUIMTYAHAs; aMIUIATYIHO-
gactoTHas (AYX); dazouacrorHas (OUX).

OOpaTHbIE CBS3U B YCUIIUTEISIX.

JIuHeHbIE M HEJIMHEWHBIE NCKAXKEHUSI CUTHAJIA B YCUJIUTEIISX.

Tema 8 IludpoBass 1 UMINYJIbCHAA 3JTEKTPOHUKA.

1.

CoNGaRWDN

WMty nbcHBIE CUTHAJBI: BUBl CUTHAJIOB; MapaMeTpbl CUTHAJIOB; MapaMeTpbl CEpUuun
CUTHAJIOB; CITIOCOOBI TOTyYEHUSI.

MynbTUBHOpATOPHI.

["'eHepaTopbl TMHEWHO U3MEHSIOIIETOCS HATIPSKCHHSI

LC — aBTOreHepaTopbl TApMOHUYECKUX KOJICOaHUN

RC — aBTrorenepaTopbl rapMOHUYECKUX KojiebaHui C MocToM Buna

RC — aBroreneparopsl rapmonnyeckux konedanuii C RC dazocnBurarorieii nemnsio.
Jlornueckue 371€MEHTHI.

Tpurrepsl Ha TOTUYECKUX IEMEHTaX.

. HudpoBbie CUETYNKH UMITYJIHCOB.

10 Muxkponpoueccopsl. Ctpykrypa. [Ipuniun nerctaus.

3ajanus QI MECbMEHHOT0 ONpoca

Tema 1 IlocTOSAHHBIN TOK. DJIeKTPUUYECKHE JIEMEHTHI U IeNH MOCTOSIHHOT0 TOKA.

1.

OnpenenuTs  CONMPOTHBJICHUE  MENHBIX  MPOBOAOB  TelehOHHOW  JUHUU
mmno | =28,5 kM, quamerpoM nipoBoaa 4 MM mpu Temreparype 20 °C.
OmnpenenauTh COMPOTUBICHUE MEIHOTO MPOBOAHKUKA quameTpoM d = 5 mm, JinHOM |
=57 km ipu t =40 °C.

[IpueMHUK HOMUHAJIBHOW MOIIHOCTHIO 1 KBT ¢ Hamnpsbkenuem 220 B BkIIOYeH B
cetb HampsbkeHueM 110 B. Omnpenenutrs MOUIHOCTh NPUEMHHUKA, TOKH MPH
HOMUHAJIBHOM HANPSLKEHUU U NTPU HanpsikeHuu 110.

CocTaBuTh CXeMYy DJIEKTPUYECKOM IIeNH, B KOTOPOM K aKKyMyJISATOpHOW Oarapee
NpUCOEIUHEHbl  TpU  pe3uctopa. OauH —  peryaupyemblil,  BKIIIOYEH
MOCJIEOBATENBHO C TPYIIONW U3 JBYX HEPEryJIHPYEMbIX, COCAUHEHHBIX MEXKIY
co0oil mapamienbHo. B cxeme mpeaycMOTpeTh YNpaBlIEHHE C TOMOIIbIO
JBYXTOJIFOCHOTO BBIKJTIOUATENS, 3alUTY TUIAaBKUMU MPETOXPAHUTEISIMU, U3MEPEHUE
o0IIIero ToKa B I[EMU U HANPsDKCHHS Ha 3aKuMax Oarapeu.

M cTOYHUK AJIEKTPUUECKOW SHEPruM BKIIIOUYEH Ha comnporuBieHne R1 = 10 Om u
naet Tok |11 =3 A. Ecim TOT e MCTOYHUK BKJIIOYUTH Ha conpotuBieHne R2 = 20
Owm, To Tok |12 =1,6 A. Haiitu 3/1c ¥ BHyTpEHHEE CONMPOTUBIICHUE UCTOUHHUKA RBT.

Tema 2 IlepeMeHHBINH CHHYCOMJAJIBHBIA TOK. JJIeKTPU4YeCKHe OXHO(A3HbIE LEenu

CHHYCOMAAJIBHOI'O TOKA.



1. Ycnosue 3agaum: E1 = 400B, E2 =200 ¢ j45°B, Z1 =72 =8 +j4, ZH = 12 +jl6.
Onpenenuth mapaMeTpsl dKkBUBalIeHTHOTrO reHeparopa EDKB, ZOKB, IH, SH, QH,
PH. IToka3aTte BEKTOpBI TOKOB M HAIIPSX>KEHUH HA KOMIUIEKCHOM TTIOCKOCTH

TQ‘:) E1 llf}) 2

2. Ilpubopsl, MOAKITIOUEHHBIE K MACCUBHOMY ABYXMOMIOCHUKY AB, mokazamu: |U| =

100B, |I] = 2A, P = 160Br. OmnpenenuTs 5>KBUBAJICHTHBIC MapamMeTpPbl
JIBYXTOJIFOCHUKA.

O

3. =2 R1=R2=2O0Om, XL = j2 Om, XC= -j2 Om. Haiiti nanpsoxerns UAB,
UBC, UAC. Haittu momuoctu SAC, QAC, PAC

R L C R>
.I’_\I.I’_\\I.I’_\\IJ’_\\
A B C

4. Ycaosue 3amaum: R = 10 Om, o = 103, RAB = 103 OmMm. B cxeme
MOCJICIOBATEIbHOTO pe3oHaHca Hatu Takue L u C, dYToObl o00ecnedyuTh
pe3oHaHCHYI0 yactoty ® = 103, naiitu Q, 2Aw, p

B

B
c )

(—__--_DE %L
|
B

5. YcaoBue 3agaun: HaiiTu SKBHBaJCHTHOE CONPOTHUBIICHHE MEXKIY TOYKaMHU a U b
IIPU PE30HAHCE.
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m
|
|
O

b

Tema 3 CunyconaaJbHbIi TOK. JJIeKTPUYECKHe TPexX(a3Hble LeNH.
1. JaHa uemnsb, (cM. puc.), e usBectHbl 3HaueHUs1 pasubix JJC, Ea, Eg, Ec u

BEJIMYMHBI COPOTUBJIEHUMN HArpy3ku Z; Z, Zz. OnpenenuTb TOKU BCEX BETBEH IS

JTAHHOM CXEMBI.

F' ' al I."‘
| L | »o“ > .
; : / \, .
\ |[r' 7-\ In b Iz 4 ‘
| - < > 7 N
E
‘ | L Iy ’/..
| | Fte—i

L
Z‘ L
| B "//‘: l'.: -~ ‘I*—‘h
| ‘

]

2. JlaHa cuMMeTpUYHas LIeMb, I1e u3BecTHbI 3HaueHus das3ubix DJC ea(t) =
100sin(mt), eg (t) = 100sin(wt —120°), ec (t) = 100sin(wt +120°) 1 BeauIHHbBI
conportuiieHui Harpy3ku R = 72,26 Om, L = 0,01T'w, C = 5.10° ®, =340 I'm.
Paccunrtath B KOMIUIEKCHOM (DOpPME TOKHM B BETBSIX U HAIPSYKEHUS HA DJIEMEHTAX
nery. Pacder pekomeHyeTcst MpoBOANTh Ha OHY (pa3y. IlocTponuTh BEeKTOpHYIO
TUarpammy.

7N A
— T
]

|
®

/“\/N/ \/\ . e

N %

p
\_ -

'

| {:l NY YL
\_/ |

3. B cummerpuuHoii TpeX(bas;Hon LENU C aKTUBHOW Harpy3koi R, coennHeHHon
3B€3/101, IPU U3BECTHOM JuHEWHOM Hanpsixenun U, =220B u Toke |, =8A.
Omnpenenuts nokazanue BoabT™MeTpoB Wi u W, | MOJIHYI0 MOIIIHOCTH LIETIH.
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C
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C R
4. B tpexdaznoii nenu ¢ napamerpamu R =10 Om, X| = X =10 Om, BobTMETD
nokaszbiBaetT 220 B. Onpeaenuts noka3zaHue aMInepMeTpa.
A
1
L
R
4 Y Y'Y\

5. K ceru ¢ Uy = 200 B mogxmrouenst 3 rpymrsl gami. KoaugecTBo gamm N =3, N =
4, nz = 2. OnpenenuTs TOK JUHUHA A, €CIIU CONPOTHUBIEHUE Kaxa0i gammbl 300 Owm.
A

Gl

Tema 4 IlepexoaHbie NPoOLECChl B JIEKTPHUUYECKHUX HENMsAX.
1. Vcnosue 3amauu: E= 10B, L = 1 I'm, R = 100 Om. Haiitu nHeoOxogumyto
JUTNTEIbHOCTh UMITYJIbCA HAINpPSDKEHUS, YTOOBI TMPH pa3MbIKAHWHM KJIlO4Ya Ha
pe3ucTope BO3HUKIIO HampspkeHue ammuutyaod 1000B. M3o0pa3uth Ha rpaduke

MEPEXOAHBIN MPOIECC TOKOB U HATPSKEHHUIM.

10
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2. Ycaosue 3agauu: E= 100B, L = 1 I'u, R = 10 OM. B momMeHT Bpemenu t0 kimtou
3aMbIKaeTCsl U pa3MbikaeTcs B MomeHT BpemMenu tl = 0,lcek. Kakxum Oymer
Harnpsibkenne UAB B MoMeHTsl Bpemenu tl = 0,1cek. un t2 = 0,15cek. HapucoBats
rpaduk mepexoaHOro MpoIiecca.

e"’ﬂc
s L

oF : :

A

3. VYcmoue 3agaun: R1=R2=R3=R = 10 Om, C = 10-3 ®, E = 100B. B momeHT
BpeMeHH t0 KIT04 3aMbIKaeTcsl U pa3MbIKaeTcsi B MOMEHT BpemeHu tl = 0,05cek.
Kakum Oyner nanpsxkenne UC B MomeHThl Bpemenu t1 = 0,005cek. u t2 = 0,01cek.
HapucoBaTh rpaduk nepexoaHoro mnpoiecca.

-
. —
e ¢

S Rz

R1 R

/;:\
m
|
|
!

4, VYcnosue 3agaun: R1 = 10 Om, R2 = 20 Om, C = 10-6 @, E = 100B. B MmomeHT
BpeMeHH t0 kimrou S1 3aMbIKaeTcs M pa3MbIKaeTcs B MOMEHT BpemeHu t1 = 10mkc.
Kitou S2 3ambikaercss B MmomeHT BpemenH tl. Kakum Oyner nampsixenne UC B
MOMeHTHI BpemeHnu t1 = 10mkc u t2 = 40MKc.

S1 R1 S2
7 | -7
L N

I/_ \ -
(1) E C R2
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5. ¥Ycaosue 3amaun: E = 10B, r=10 Om, L = 0,1 T'n, R = 105 Om, C = 10-7 .
Haiitu tok IL(t) mepexonHoro mpouecca u HanpsbkeHue UL(t) mpu pa3mblKaHUM
kioua. M306pa3ute nepexoansiii mpouecc 1L(t) u UL(t).

A
7
o
<
4 ] ——
.\_1‘4/,- E j L R C
r
— ] -
B

Tema 6 dnexkTponuka. O0mmue cBegeHUsi. JJIEMEHThI JJEKTPOHHBIX CXEM.
1. Kakue BEHTHJIM OTKPBITHI B MOMEHTBI BpEMEHH {;

‘ /5 a € e

/i
Uiy | e Uf U @ ‘1\1 1 r\i”
r"‘ e h T (P
4 \/ X \/ %14, h |\1‘3

% //<‘ . ‘,/ \ g Vi V':"" .
,J < / /3/1 /
[t | e T e

2.HampsikeHue Ha Harpyske mocie Boinpsmutens pasHo 90 B. Ha kakoe MuHMManbHOE
JIOMYCTUMOE O0OpaTHOE HAIPSKEHUE JT0JHKEH OBITh BEIOpaH BEHTWIH B cxeme TMC?

3.0npenenutb cxemy BbIIpAMIICHUS, eciu amnepmerp Al nokassiBaer 10 A, amnepmerp
A2 noka3piBaer 11,1 A.

Ly
IHIT PH—

MATEeNbL

4 NUmerotcst auonabl HA 2 A U Uy max 300 B. Kakyro MakcuManbHYI0 MOIIHOCTh MOKHO
MOJIYYUTh B HArpy3Ke 10 cxeme ojHoda3Has Hyepas?

5.®@a3HOoe HampsiKeHHE Ha 3akuMax TpexdasHoro Tpanchopmaropa paBHo 127 B.
IToctosgHHas cocTaBisitomias Toka Kaxagoro nuoma 12 A, cxema TMC. Onpenenutsb
COMPOTUBJICHUE HATPY3KHU U MOCTOSHHYIO COCTABJISIONIYIO HANIPSIAKEHUS Ha Harpy3Ke.

Tema 7 AHaJIOTOBBIE 3JIEKTPOHHbIE YCTPOMCTBA.

1. VYcnosue 3amaun: Haiitm kodpdUIMEHT yCWIEHHS TIO0 HaINpPsSHKEHUIO

KacCKa/a C Ooni€pairnOHHbIM YCUIIUTCIICM.
12



R2

R1
Usx >—1  |—
A B L - Uenbix
cC

2. VYcnoue 3amaun: Haiitu kod(pGUIMEHT yCWICHHsS TIO HANPSKEHUIO

KacKaJia ¢ OnepaloHHbIM YCUITUTEIIEM.

c
R
Usx >—1  }—
A B L~ Usbix
c

3. Ycnoeue 3adauu: Halmu KoaghgpuyueHm ycusaeHUss N0 HAMPAHCEHUIO KAcKaoa ¢

orepauyuoHHbIM ycunumeriem.

R2
C
R1
Usx >—1  |—
A B |~ Useix
C

4. YcnoBue 3amaun: Haitt k0dpuUIMEHT yCWIEHHS 1O HAMPSHKEHUIO

KackaJa ¢ ONEepallMOHHBIM YCUJIUTEIIEM.

m
v
-
C
>

Tema 8 LludpoBass 1 UMIYJIbCHAA IJIEKTPOHUKA.
13



OnpenenuTs MaKCHMaJIBHYIO Pa3HOCTh BXOJIHBIX HampspkeHuid U, mpu KoTopoi
npocremuii kommnaparop Ha OV Bcerma mepexoauT M3 OJHOIO COCTOSHHUS K
apyromy. OmpenenuTh BpeMs IEpexoaa M3 OJHOTO COCTOSHHUS B JPYroe, €ciiv
BemoHsieTcst yenosue U1-U2|>> U. UsBects mapamerpst OY: K=105 B, UCM=5
MB, UBBIX.MAKC=|-UBbIX.MUH |=12 B, ckopocTh HapacTaHHs HAMPsSKCHUS HA
Bbixozie OV p paBna 10 B/mkec.

+E 1

+lJ|
UBbIx
+U2

-E \
Onpenenutsb moporu cpadarpiBanus Tpurrepa llIMuara, BBIMOJIHEHHOTO IO CXEME,
IpuBeIeHHOW Ha puc. CunTarh ONEpPalVOHHBIA YCWJIWTENb HACAIbHBIM, T.€., B
YaCTHOCTH, UCMZO, a UBbIX.MAKC=|'UBbIX.MI/IH |:12 B. B cxeme wucmoap30BaHa
MOJIOKUTENIbHAsT o0paTHas CBS3b, OOECIEUMBAIOIIAsA JBAa YCTOWYMBBIX COCTOSHUS
tpurrepa, npu KoTopbiX Ugpix=+Ugpix makc ¥ Uppix=-Ugpix M.
g U
BbIX

Up
R| =11kOm
R 2 =1kOmMm

Kakoii anemeHT npuBeneH Ha cxeme?

&

Kakyro XxapakTepucTuKy TpaH3UCTOPHOI'O YCHIIMTENS OTpakaeT rpadux?

Ao

N\
~

5. Kakyto onepaiiuro BbIOMHSAET cxema?

14



3agaHus VI BBINOJIHEHHA J1a00paTOPHBIX padoT

Tema 1 IlocTOSSHHBIN TOK. DJIeKTPUUYECKHE 3JIEMEHTHI U IeNU MOCTOSIHHOT0 TOKA.
JlabopaTopHasi padora Nel. DiekTpousMepuTesbHbIE MPUOOPHI U U3MEPEHUS.

1. Kak omnpenenstorcs  abconioTHasi  MOTPEIIHOCTh — Ipubopa U abCoIOTHas
MOTPEIIHOCTh U3MEPEHUS ?

2. Kak orpeeIseTcs OTHOCHUTENbHAs NOrPEIIHOCTh OJIHOKPATHOT' O
U3MEPEeHMsI, €CJIM U3BECTHBI KJACC TOYHOCTU M TIpeleNn HU3MepeHus npuodopa?

3. Uro Takoe kjacc TouyHOCTM  Tmpudopa? Kaxoii MOTPEIIHOCTBI0  OH
onpenensiercs? Kak yka3piBaeTcs Ha 1Kaje npuoopa?

4, Kakoil KiacC TOYHOCTH JOJDKEH OBITh y 00pasoBOro npubopa Mnpu MmoBepKe
TEXHUYECKOro mpuodopa?

5. B kakoit popme 3amuchiBaeTCs pe3yabTaT OJHOKPATHOTO M3MEPEHHS C OIEHKOU
TOYHOCTU U3MEPEHUS?

6. AMmepMeTrp 3JEKTPOMArHUTHOW CHCTEMBbI MMEET mpeaen u3mepeHus 1 A u kimace
touHoctu 1,5. Ilpum wu3mepeHun crpenka ycraHoBWwiIach Ha otmetke 0,6 A.
3anuinTe pe3ynbTaT U3MEPEHHUs] C OLEHKON MOrPElIHOCTH.

7. Kakx m3meHsitorcs aOCONIOTHAsE M OTHOCUTENbHAS TMOTPEIIHOCTUA TMPU H3MEPEHUU
IpPU Pa3IMYHBIX TOJOXKEHUSIX CTpPEIKUd (B Hadalle, CEpeAMHE U  KOHIIE IIKaJIbI
npudopa)?

8. Ilouemy pexoMeHayeTcsi BBIOMpaTh NpUOOpP C TAKUM MPEIEIOM U3MEPEHUM, YTOOBI
u3MepsAeMasl BeIMYMHA HaXOIUJIach B MOCIIEIHEN, TPETbe YacTH IIKOJbI mpudopa?

9. IlpubopamMu KakoW CHCTEMBI MOXXHO TPOBOJUTH HM3MEPEHHUS Ha IOCTOSHHOM, a
KaKUMH — Ha IEPEMEHHOM TOKE?

10.Yto Ttakoe myHT? WM300pasute cxemy €ro BKIIOYEHHS C H3MEPUTEIbHBIM
pruOOpOM.

11.M306pa3ute cxemy BKIIOUEHHS B LIENb BATTMETpA.

12.Kakue cpenctBa pacuiupeHus i aMIepPMETPOB U BOJIBTMETPOB MPUMEHSIOTCS Ha
ITOCTOSIHHOM, a KaKh€ — Ha IIEPEMEHHOM TOKE?

13.KakoBbI HEJOCTATKH KBAAPATUIHOM IIKAIIBI?

14 Kakyr0 MOIIHOCTh M3MEPSIET BAaTTMETP, LIKAJIa KOTOPOro HMMEET 75 NeJeHuid, a
cTpenka nokasbiBaeT S0 neneHui, eciid NePEeKIF0YaTeNlb TOKa CTOUT B MTOJ0XKEHUH 3
A, anepexiovaTellb HanpsiKeHus — B nojoxxeHuu 50 B?

15.B  dyem nmpeumymiecTBO  IU(MPPOBBIX  AJIEKTPOHHBIX  IPUOOPOB  mepen
AIEKTPOMEXAaHUYECKUMH NMPUOOpaMu?

JlaGopaTopHasi padora Ne2. HUcciienoBanue nenu nocTOSHHOrO TOKA.

1. HauepTute npocTeliyto 3J1eKTPUUECKYIO LIeTlh U HAUIIUTE 11 Hee 3aKoH OMa,

ypaBHEHHUE paBHOBECHS HANPSXKEHUM, ypaBHEHUE OalaHCca MOIIHOCTEH.

OT KakMX BEJIMYMH 3aBUCHUT COMPOTHUBIICHUE MPOBOJIOB?

3. Hamwmcarp ypaBHeHue 6ajianca MOITHOCTEH JJIsl MPOCTEHIIIeH 1enH, 1aTh eMy
aHaJIN3.

4. Tlpu xakoMm ycloBUH IIenb paboTaeT B coriacoBaHHOM pexxnume? KakoBbl
JIOCTOMHCTBA U HEAOCTATKH 3TOro pexkuma? I'1e on npumensiercs?

A
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8.

9.

KakoBbI 1onmycTUMBbIC 3HAUEHUS TIOTEPH HAMIPSKSHHSI B IWHUH MPU OCBETUTEITHHON
Harpyske?

Kakumu cioco6amMu MOKHO CHU3UTH MMOTEPH HATIPSHKEHUS B JIMHUU?

Hanucats Gpopmyssl 3HEPTUM U MOIIHOCTH B LI€TIM TTOCTOSTHHOTO TOKA M YKa3aTh
€IMHULBI UX U3MEPEHUSI.

JlaGopaTopHas padora Ne3. OnHoda3Hble 1lenu nepeMeHHOro TOKAa.
Cdopmynupyiite 1eib padoThl U 00BSICHUTE MOPSAIOK €€ BHITIOTHEHUS.

JlaiiTe onpeneneHne MrHOBEHHOT 0, aMIUIUTYTHOTO, IEUCTBYIOIIETO U CPETHETO
3HAYEHHUs] CUHYCOUIAIbHO U3MEHSAIOIINXCS BO BPEMEHH BeJIMUUH. KakoBbI
MAaTEMATHYECKHUE CBSI3U MEXY STUMHU BEIMUMHAMMU ?

N300pa3ute cxemy 1eru, B KOTOPOH MOXKET HACTYITUTh PE30HAHC HAMPSKCHU.
OObsicHUTE 32 CUET U3MEHEHUS KaKUX IMapaMeTpPOB MOKHO IOOMTHCSI pe30HaHCca
HaIPSHKEHUM B OTOW LIENN.

Kak onpenenuts, 4To B cXeMe HACTYNWJI PE30HAHC HAMPSKEHU? Y KaKuTe
MIPU3HAKU PE30HAHCA IO MOKa3aHUsIM NPUOOPOB, BKIIFOYEHHBIX B CXEMY.
Hanumure cOOTHOLIEHUS, BRINOIHSAIONIMECS IPU PE3OHAHCE HANIPSKCHUM.
HauepTture BEeKTOpHBIE [UarpaMMBbl ISl HENHU, COAECPIKAILEH MOCIEA0BATEIbHO
COCMHECHHBIEC AKTUBHBIE COMPOTUBIICHUS, HHAYKTHUBHYIO KAaTYIIKYy U KOHAEHCATOP
JUISL CITy4aeB:

a) XL > XC, 6) XL = XC, B) XL < XC.

Omnpenenure Bennuuny XC, XL u L qyst =50 ['n u C=40 Mx® B ycnoBusix
pEe30HaHCca HAIPSAKEHUM.

Kak onpenenstorcs Bennuunel RK, ZK, R, oK, cose u Z?

10.HamuimmTe COOTHOIIECHUS U TOSICHUTE (PU3UYECKOE COJIepKaHUe MMOHATUN

AKTUBHOM, PEAKTUBHOM U MOJHOW MOUTHOCTEN.

11.HanumwuTe cOOTHOLIEHKE, BhIpaxaroliee 3akoH OMa B 1IeTH, coJiepKaliei

MMoCJICAOBATCIIbHO COCANHCHHBIC PE3UCTOP, MHAYKTUBHYIO KaTYIIKY U KOHACHCATOP.

12.VxaxwuTe 3HaYEHNE PEe30HAHCA HAMIPSHKEHUN B TEXHUKE.

JlaGopaTopHnasi padora Ned. UccaenoBanue Tpexga3HbIX HeNe.

1.
2.

KakoBa 1ienb paboThl U KaKOB MOPSIOK €€ BBHIIOTHEHUS ?

N300pa3uTh cxeMy OmbITa C BKJIIOYEHHMEM BCeX MPUOOpPOB. YKazaThb Ha3HAYEHUE
BCEX TPUOOPOB.

Hammcate ¢dopMynbl CBSI3M JHHEHHBIX TOKOB M HAINpsSOKEHUH ¢ uX (a3HBIMU
3HAQYEHUSIMH NP CHUMMETPUYHOM HArpy3ke Ipu coeauHeHuu B “3Be3ny . Kak
OIPEICTISIOTCS BEIMUUHBI COS (5, COS Pp, COS @¢, Py, Pa, Pg, Pc, P, Q, S?

Paccka3zaTp 0 mopsigke mOCTPOECHUSI BEKTOPHOM IHArpaMMbl HANPSHKEHUNA U TOKOB
JUIsl aKTUBHOM Harpys3KH.

KakoBo Ha3zHaueHue HyJeBOro npoBoja? B kakux ciaydasx Mo HyJIE€BOMY IPOBOAY
IIPOTEKAET TOK U KaK OH ompezaensercs?

N300pa3uTh cxeMy COCNMHEHHSI HArpy3KH ‘3Be370i~ W BKIIOYUTH MPHOOPHI IS
n3MepeHus (pa3HbIX U JIMHEHHBIX TOKOB, TOKA B HEUTPaIbHOM MPOBOJIE.

Iloyemy B HyJI€BOM NPOBOJ HUKOTIA HE CTABAT IIPENOXPAHUTEND?
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8. M300pa3ure BEKTOPHYIO AMarpaMMy HaOpsDKEHUM W TOKOB MPH  YBEIUMYEHUU
HArpy3KH OJHOU u3 (a3 YETHIPEXITPOBOTHOM IICTIH.

9. N300pa3ure BEKTOPHYIO aHMarpaMMmy HaNpsDKEHUMM M TOKOB TMPH  yBEJIHYECHUH
Harpy3ku B ABYyX (ha3ax YeThIPEXIPOBOAHON LIETIH.

10.M306pa3uTe BEKTOPHYIO AMAarpaMMy HamnpspKEHUNW W TOKOB TIPU OOpPBIBE OJHOTO U3
JIMHEMHBIX IPOBOJOB B YETHIPEXIPOBOJIHOM LIEIIH.

11.Hanucate ¢opmMyny CBA3M JHHEHHBIX TOKOB M HAMpPsDKEHUH C UX (ha3HBIMU
3HAYEHUSAMH MPU CUMMETPUYHON U HECUMMETPUYHOU HArpy3Kax MpH COCIWHEHUU
Harpy3ku B TpeyroiibHUK. Kak onpenenstorcs ¢a3Hble MOIIHOCTH, MOIITHOCTH BCEl
Tpexdaznoit nenu?

12.KakoB MmOpsAI0K MOCTPOEHUS BEKTOPHOM OUarpaMmbl HANPSKEHUHW U TOKOB JJIS
AKTUBHOUN Harpy3Kku?

13.M3006pa3uTh BEKTOPHYIO [MarpaMMmy HampsO>KeHUH W TOKOB NPH  YBEIIMYEHUU
Harpy3ku B OJTHOH u3 (as.

14.11300pa3uTh BEKTOPHYIO JuarpamMmy HaIlpsDKEHUH W TOKOB IpPU YBEJIMYEHUH
Harpy3KkH B IBYyX (hazax.

15.11300pa3uTh BEKTOPHYIO AMArpaMMmy HampsoKeHHH M TOKOB MpPH OOpbIBE (a3zHOTrOo
MPOBO/IA.

16.Bo ckonbko pa3 u3MeHserca (asHple W JWHEHHBIE TOKM M HANPSKCHUS TPU
MEPEKIIFOUEHUN CUMMETPUYHON HArpy3kd cO “3Be31bpl” Ha “TpeyroibHukK’? OTBET
MOSICHUTh HAa TPHUMEPE JAaHHBIX, MOJYUYEHHBIX MpPU HCCIEIOBAHUU HArpy3KH,
COCIMHEHHOU B ‘“3Be3/1y” MO MpEnbIAyIeH 1abopaTtopHOii padboTe.

17.Bo CKOJIBKO pa3 M3MEHATCS MOIIHOCTH TPHU MEPEKIIOYEHUM CXEMbl HArpy3Kd CO
“3Be321bl” Ha “TpeyroJabHUK ? OTBET MOSCHUTH HA IPUMEPE JaHHBIX, IOJIYYEHHBIX B
npenpIayIei 1adopaTopHoii paboTe P CUMMETPUYHOMN Harpy3Ke.

JlabopaTtopHasi pa6ota Ne5. UccienoBanne BbIPAMUTENEH.
1. KakoBbl MareMaTU4eCKHe CBSI3U MEXKIY JNECUCTBYIOIIMM, aMIUITUTYIHBIM U CPEIHUM
3HAYEHUEM ITIEPEMEHHOTO TOKa?
2. N3o0pa3ure BeHTWIb. YKaKUTE aHOJ U KaToll. B kakoMm HarmpaBieHUU U MPU KAKUX
YCIIOBUSIX YEpEe3 BEHTUIIb MOKET IPOXOJIUTH TOK?
3. HazoBute ocHOBHBIC JBa MapameTpa, MO KOTOPHIM BBHIOMPAIOT BEeHTUIU. Kak 3TH
napametpsl onpeaesstores 11 OMC u TMC BeinpsimieHusi?
Haueptute cxemy OMC u o0BsicHUTE ee padoTy.
O0bsacaute padory TMC BoITIpsiMIICHUS.
B kakux ciydasx OpUMEHSETCS €MKOCTHOM (PWIbTP, U B KaKUX- WHIYKTHUBHBIM
bunbTp?
7. Kak BiusieT criakvBaromiuii (QUIbTp HA BHEIIHIO XapaKTEPUCTUKY U (popmy
BBIXOJIHOT'O HANPSIAKEHUS?
8. M3o6pasure BHENIHUE XapaKTEPUCTUKH BBIMPSIMUTENS 063 GUibTpa u ¢ GUILTPOM:
€MKOCTHBIM, MHHIIYKTUBHBIM, ['-00pa3ubim LC.
9. Kaxkosl ko3 unments mynascanuii B OMC u TMC?
10. Kakossl mpeumytiiectsa TMC niepen OMC? I'ne npumensiercs OMC?
11.1300pa3uTe OCIMIIIIOTPAaMMBI BBITIPSIMIICHHOTO TOKA M HAMPSDKEHUS TpU paboTe Ha
aKTUBHYIO Harpy3ky B OMC.

o ok
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12.M306pa3uTe ocuMIOrpaMMbl BBITPSIMIIEHHOTO TOKA U HAIPSKEHUs ITPU padoTe Ha
aKTUBHYIO Harpy3ky B TMC.

2.2 OueHo4YHbIe CPEACTBA AJIS1 IPOMEKYTOYHOIO KOHTpOJIﬂ4

Bonpocsl k 3k3amMeny
1. OJIEKTPUHYECKAA OHEPTUSA, EE OCOBEHHOCTU W OBJIIACTDH

ITPUMEHEHM .
2. POJIb  OJIEKTPOTEXHHMKM MW  OJIEKTPOHUKM B  PA3BUTHUU
KOMIUJIEKCHOU ABTOMATU3ALINN COBPEMEHHBIX

[IPOV3BOJICTBEHHBIX ITPOLIECCOB 11 CUCTEM YIIPABJIEHUSI.

3. DJIEKTPOTEXHUYECKUE T'EHEPHPVIOILNE u [TPUEMHBIE

VCTPOMCTBA.

SJEKTPUYECKUE LIEITU [TOCTOSHHOI'O TOKA.

3AKOHBI OMA U KUPXTO®A.

PEJXUMBI PABOTBI SJIEKTPUUYECKON LEIIN.

SHEPI'ETUYECKUE COOTHOILUEHNS B LIEITSX ITIOCTOSIHHOI'O TOKA.

[TOCJIEJJOBATEJIBHOE COEJIMHEHUE DJIEMEHTOB LEITN.

[TAPAJUIEJIBHOE COEJIMHEHUE SJIEMEHTOB LEITN.

10. CMEILIAHHOE COEJIMHEHME DJIEMEHTOB LIEITHA.

11. OCHOBHBIE ITOHSTU S U OIIPEJAEJIEHUS [IEPEMEHHOI'O TOKA.

12. TIOJIYYEHUE CUHYCOUJIAJIBHOM 3./1.C.., MCTOYHUKHU D./1.C.

13. IEUCTBYIOUIUE U CPEJHUE 3HAYEHUS CUHYCOUIAJIBHBIX D.J1.C.,
HATIPSDKEHUS U TOKA.

14. 3AKOHBI KUPXTODA JUTS DJIEKTPUYECKOM LEITN
CHUHYCOUIAJIBHOT'O TOKA.

15. UIBOBPAXXEHUE CUHYCOUAJIBHBIX 2.J1.C., HAIIPSIKEHMI 1 TOKOB B
[IPSIMOYT'OJIBHBIX KOOPJIMHATAX.

16. BEKTOPHOE N30BPAXEHUE CHUHYCOUJAJIbHBIX 3.J1.C.,
HATIPSDKEHUM U TOKOB.

17. TEOMETPUYECKOE CJIOJKEHUE BPAILIAIOINXCS BEKTOPOB.

18. DJIEKTPMYECKAS LEIb C AKTUBHBIM COITPOTUBJIEHUEM.

19. DJIEKTPMYECKAS LEIIb C UHAYKTUBHOCTHIO.

20. AJIEKTPUUYECKAS LIEIIb C EMKOCTBIO.

21. DJIEKTPUUYECKAS LEIb I[IPU IIOCJIEJOBATEJILBHOM COEJMHEHUU
SJIEMEHTOB R, L U C.

22. XAPAKTEPUCTUKU YCTAHOBUBILIET'OCS PEXXMMA L{EITN.

23. [IOCTPOEHUE BEKTOPHOI JUATPAMMbBI HAIIPSIDKEHWI U TOKA.

24. TPEYTOJIbHUK HATIPSDKEHUM 1 COITPOTUBJIEHUIA.

25. JIEKTPUYECKAS I1EIIb TIIPU TIAPAJUIEJIBHOM COEJMHEHUU
SJIEMEHTOB R,L U C.

26. [IOCTPOEHUE BEKTOPHOU JUATPAMMbBI HAITPSIDKEHHI U TOKA.

27. TPEYTOJIBHUK TOKA U [TPOBOJUMOCTEJ.
18
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28. MOIITHOCTBH B OJHO®A3HBIX LIEITSIX CUHYCOUJAJILHOI'O TOKA.

29. TIOBBIIIIEHUE KOD®OUILIMEHTA MOIIHOCTH.

30. OBJIACTU IIPUMEHEHUS TPEX®A3HBIX VYCTPOUCTB, CTPYKTYPA
TPEX®A3HOU LIEIN.

31. TPEX®A3HBIII TEHEPATOP, IIOJYYEHUE TPEX®A3HOM CUCTEMBI
3.]1.C.

32. COEJJUHEHUE OBMOTOK 'EHEPATOPA U ®A3 IIPUEMHIKA 3BE3/IOM.

33. COEJVUHEHUE OBMOTOK TEHEPATOPA U ®A3 IIPUEMHHKA
TPEYT'OJIbHUKOM.

34. JINHEWHBIE U ®A3HBIE TOKHW U HAIIPSDKEHU S

35. HAIIPSDKEHUE MEXIY HEUTPAJIBHBIMHA TOYKAMU T'EHEPATOPA U
[IPUEMHUKA.

36. TPEX®A3ZHAS LIEITb C HECUMMETPUYHBIM [TPUEMHUKOM.

37. MOILHOCTb TPEX®A3HON CUCTEMBI.

38. OCHOBHBIE TIOHATUSA W TIIPUHIIUIIBI AHAJIM3A TIEPEXO/HBIX
[IPOLIECCOB.

39. IIEPEXOJIHBIE IIPOLIECCHI IIPU TIOJAKJIIOUEHNM K WCTOYHUKY
[IOCTOSIHHOI'O HAIIPSDKEHMST LEINU C IIOCJEIOBATEJIBHBIM
COEJUHEHUEM DJIEMEHTOBR, L.

40. TIEPEXOJIHBIE ~ IIPOLIECCHI  IIPU  3APIJIKE U PA3PSIJKE
KOH/IEHCATOPA.

41. IEPEXOJHBIE IIPOLIECCHI IIPU IIOJAKJIIOYEHUNU K WCTOYHUKY
CHUHYCOUJAJIBHOTI'O HAIPSKEHHWS LEIN C ITIOCJIEJOBATEJIBHBIM
COEJUHEHUEM DJIEMEHTOB CR U L.

42. IEPEXOJHBIE TIPOLIECCHI IIPU IIOJAKJIIOYEHUNW K WCTOYHUKY
CUHYCOHNJIAJIBHOTO HAMPSKEHHMS LEIU C IIOCJEIOBATEJIBHBIM
COEJUHEHUEM DJIEMEHTOB R U C.

43. DJIEKTPOMEXAHWYECKUE N3MEPUTEJIbHBIE [TPUBOPBI.

44. OBLIIUE CBEJIEHIS OB DJIEKTPOU3IMEPUTEJBHBIX [TPUBOPAX.

45. OBJIACTU ITPUMEHEHNS DJIEKTPOMEXAHUYECKUX [TPUBOPOB.

46. CIIOCOBbI BKJIFOUEHI S IIPUBOPOB B IEIIb.

47.0COBEHHOCTU  M3MEPEHUS  1[U®POBLIMKU  DJIEKTPOHHBIMU
[IPUBOPAMU.

48. IIOTPELLIHOCTU U3MEPEHUI U UBMEPUTEJIBHBIX [IPUBOPOB.

49. TIPEJICTABJIEHUE PE3YJIbTATA W3MEPEHUI ITIPU OJHOKPATHBIX
M3MEPEHUSIX.

50. KOCBEHHBIE USMEPEHNS U UX I[TOT'PEIIHOCTU

51. B KAKUX EJUHULIAX UBMEPSETCSI MATHUTHOE COITPOTUBJIEHUE U
MATHUTHOE HAIIPSDKEHUE B CXEMAX 3AMEIIEHUSI MATHUTHBIX
LEIIEM?

52. JATb OIIPEJEJIEHUE «MATHUTHA$I LIEIIb».

53. HASBATb TUITbI MATHUTHBIX L{EITEN.

54. 3BAKOH AMIIEPA JJISI MATHUTHBIX LIEIIENA.

55. 3AKOH ®APAJIES JULSI MATHUTHBIX LEIIEN.

56. SBAKOH ITOJTHOT'O TOKA JJJISI MATHUTHBIX LIEITEMN.
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57. 3AKOH OMA JUJIS1 ONHOPOJIHOM MATHUTHOM LIETIH.
58. [IEPBBII 3AKOH KMPXT'O®A JIJII MATHUTHBIX LEIIEM. y
59. BTOPOM1 3AKOH KHPXI'O®A JJI1I HEOJHOPOJHOM MATHUTHOMU

LIETTH.
60. SATTUILIUTE 3AKOH OMA JUISI YYACTKA MATHUTHON LEMU U

3AKOHBI KHUPXTO®A JUIS PA3BETBJIEHHOM MATHWUTHOW LIENM

[TOCTOAHHOI'O MATHUTHOI'O IIOTOKA.
61. [IPUBEJUTE  IIPUMEPBI VYCTPOUCTB C IIOCTOAHHBIMHU U
INEPEMEHHBIMU MATHUTHBIMU I[TOTOKAMM.

IK3aMeHALMOHHbIE OUJIEeTHI.
Nel

1. DJIEKTPUYECKAA SHEPTUS, EE OCOBEHHOCTHU U OBJIACTD ITPUMEHEHISI.
2. IIPUBEJJUTE ITPUMEPBI YCTPOUCTB C ITOCTOAHHBIMU U ITEPEMEHHBIMU

MATHUTHBIMHU ITOTOKAMMU.
3. PEIHUTDH 3AJAYY: lano: E=U=200 B. Haiitu: Ig (A), Us (B), P (BT). [IpoBecTn aHanu3

HU3MCHCHUS NAHHBIX BCIIMYUH IIPU BBIKJIIIOUCHHUHN R7
R,=40m

Ri=100m E ::I
E R3=40m
Rs=1,50m [
Rg=060m

)
R I

30M

7.20M

Ry

R=7.20Mm

ﬂ v
[

Ne2
1. 3AIIMIIWUTE 3AKOH OMA JJI1 YUACTKA MATHUTHOU LHEIIN 1 3AKOHBI
KUPXT'ODA JIJIA PA3BETBJIEHHOU MAT'HUTHOM HEIIN ITOCTOSHHOI'O

MATHUTHOT O ITOTOKA.
2. POJIb DJIEKTPOTEXHHMKHW U DJIEKTPOHUKHU B PA3ZBUTUN KOMITJIEKCHOM

ABTOMATU3ALIMN COBPEMEHHBIX IMTPOU3BOJACTBEHHLBIX ITPOLHECCOB U

CHUCTEM VYIIPABJIEHUSI.
3. PELIUTDH 3AAYY: lano: E=U=200 B. Haiitu: Ig (A), Us (B), P (BT). [IpoBecTn aHanu3

N3MCHCHUA JaHHBIX BCIIMYMWH ITPU BBIKJIIIOUCHHUHN R7
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A

N

no

30M

1om R4

Rs=

Ne3
BTOPOI 3BAKOH KUPXT'ODA JUUIS1 HEOJJHOPOJIHOM MATHUTHOM LIEIIH.
SJIEKTPOTEXHUYECKUE F'EHEPUPYIOILUME U [TIPUEMHBIE VCTPOMCTBA.
PEIINUTDH 3AJJAYY: Hano: E=U, Ig = 10 A. Haiitu: I, (A), U, (B), P (Bt). IIpoBectn

AHaJIN3 U3MCHCHUA JAaHHBIX BCJIMYMWH IIPU BBIKJIIOYCHUHA R7_
Ry=40m

R1=30m
=
Q
[ag]
E =
C =4
S
I
~

R~7=7.20M

Ne4
[IEPBBIM 3AKOH KUPXTO®DA JJJII MATHUTHBIX LIEITEN.
OJIEKTPUUYECKUE LEITN ITOCTOAHHOI'O TOKA.
PEHINTDH 3AJIAYY: da3Hoe HamnpspkeHHE Ha 3akuMax TpexdasHoro tpancdopmaropa
paBHo 127 B. IlocrosiHHas cocTaBistomas Toka kKaxioro nuoxa 12 A, cxema TMC.
OnpenenuTs CONPOTUBIIEHUE HArpy3KHW U MOCTOSHHYKO COCTaBIIAIOIIYIO HAIpSKEHUS Ha
Harpyske.

No5
3AKOHBI OMA U KUPXT'ODA.
3AKOH OMA JUISI OJHOPOJHOM MATHUTHOM 1{EIIN.
PELLNTD 3AJJIAYY: BoiOparh cxeMy BBIIPSIMIIEHHUS U PACCUMTATh MapaMeTpbl BEHTHIIEH
JJISl TUTaHUS JBUTaTEeN s MOCTOSHHOTO ToKa MOImHOCThIO 4,5 kBT, 220B, KIIJ[ = 84%.

Neob6
3AKOH ITOJIHOI'O TOKA J1JIsI MATHUTHBIX I_IEHEI7I.
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PEXXUMbBI PABOTBI DJIEKTPUYECKOM LIEIIU.

PEILINUTDL 3AJJAYY: Hana cerp 380/660 B. Kakoe nampsikeHHME Ha HaArpy3ke MOXKHO
MOJIYYUTh Tocie BeimpsaMurens mo cxeme THC 6e3 Tpancdopmaropa u KakoBa MpU 3TOM
aMILTUTY/a MyJbCAIUi BBIIPSMIICHHOTO HAMIPSIAKEHUS ?

Ne7
SOHEPTETUYECKHUE COOTHOIIIEHUA B LHEITAX ITOCTOAHHOI'O TOKA.
3AKOH ®APAJIES 1711 MATHUTHBIX IEITEM.
PEIINTDL 3AIAYY: KakoBa aMIuIiTyAa NEPEMEHHONM COCTABIISIIOLIEH BBIPSIMIEHHOTO
Hanpspkerust B cxeme THC ¢ gunbrpom, ecnu kordduimenT criaxupanus paseH 10, a
MIOCTOSIHHOE HampsbkeHne Ha Harpyske 100 B.

Ne8
[HOCJIEAOBATEJIbHOE COEJUHEHUME 3JIEMEHTOB LEIIN.
3AKOH AMIIEPA JIJ1I MATHUTHBIX IIEITEM.
PELLWTD 3AJJIAYY: BoiOparh cxeMy BBIIPSIMIEHHUS U PACCUMTATh MapaMeTpbl BEHTUIIEH
IJISl TUTaHUS OBUTATENIS MOCTOSHHOTO ToKa MomHOCThIO 1,5 kBT, 220B, KIIJ] = 95%.

Ne9
ITAPAJUIEJIBHOE COEJMHEHUWE 3JIEMEHTOB LEIIN.
HA3BATH TUITbl MATHUTHBIX LIEITEN.
PEIIUTH 3AIAYY: Jlnga u3MepeHus CONPOTHUBICHUS LEMH W MOIIHOCTH HArpy3Ku
KOCBEHHBIM METOJIOM BBIOpAHBI MPUOOPHI: aMIiepMeTp A ¢ IpeaeiaoM u3MepeHus 5 A u
kj1accoM TouHoctu 4,0 u BonbT™MeTp V ¢ nipenenom usmepenus 50 B u kimaccoM ToyHOCTH
2.5. Bo Bpemsi uzMepeHus, amnepmerp nokazan 3 A, BombTMeTp 40 B. KakoBbl
COMPOTUBJICHUE 1IETMM U MOIIHOCTh HArpy3K, aOCOJIOTHasT W  OTHOCHUTEJIbHAs
MOTPELIHOCTh U3MEPEHHUSI COMPOTUBIICHHS] M MOIIIHOCTH KOCBEHHBIM METOI0M?

NelO
CMEINAHHOE COEJUHEHUE 2JIEMEHTOB LIEIIN.
JHATDH OITPEAEJIEHUE «MATHUTHAS LIEITby.
PEHINUTDH 3AHAYY: [lng u3MmepeHHUs CONPOTUBICHUSA IIENA M MOIIHOCTH Harpy3Ku
KOCBEHHBIM METOJIOM BBIOpaHBI MPUOOPHI: aMIiepMeTp A ¢ mpeaeinoMm usMmepeHus 3 A u
kiaccom toyHoctd 0.5 m BompT™Merp V ¢ mpepenom usMepenus 100 B u kimaccom
touHocTH 1.5. Bo BpeMst uamepenusi, amrnepMmerp nokaszai 2,5 A, sonstMmerp 80 B. KakoBbl
COMPOTUBJICHUE IIENMM M MOIIHOCTh HArpy3Ku, aOCOJIOTHasE W  OTHOCHUTEJIbHAs
MOTPELUIHOCTh U3MEPEHUSI COPOTUBIICHHS M MOIIIHOCTH KOCBEHHBIM METOI0M?

Nell
KOCBEHHBIE USMEPEHMA 1 X ITOT'PEINHOCTMU.
OCHOBHBIE ITOHATHUA 1 OITPEAEJIEHM A IIEPEMEHHOI'O TOKA.
PEIIUTDH 3AJJAYY: Ilo 3amaHHbIM NapaMeTpaM Harpy3kd pacCuUTaTh HEIOCTAIOIINE
napaMmeTpbl Harpy3ku. BeiOpaTh cxemy BBINIPSMIICHUS U HAYEPTUTh €€ C MUTAaHUEM OT
tpanchopmaropa. CriaxuBaronuii (GuiIbTp HE NPUMEHATh. PaccuMrarth mapameTps

BBITIPSIMUTEIS U BeHTHIIEH (A1010B). [1o cripaBoUYHMKY BHIOpATh THI BEHTHIICH (AHOIOB).
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A

[TapameTpsbl Harpy3ku
Po, kBT Uo, B |0, A RHarp.7 OMm
0,1 9 - -
Nol2
IIPEJICTABJIEHUE PE3YJIbTATA M3MEPEHMH IIPM  OJHOKPATHBIX
N3MEPEHUAX.

IIOJIYYEHUE CUHYCOUJIAJIBHOM D.J1.C.., ICTOYHUKH 3.]1.C.
PEHINUTDH 3AIAYY: Ilo 3amaHHBIM TapamMeTpaM HArpy3Kd pacCuuTaTh HEIOCTAIOIINE
napaMeTpsl Harpy3ku. BwiOpaTh cxemy BBIIPSMIICHHS M HAUYE€PTUTh €€ C MHUTAHUEM OT
TpaHcopmaropa. Criaaxuparoliuii (GuUIBTp HE MNpPUMEHATh. PaccunmTaTh mnapaMeTpbl
BBIIPSIMUTEIS U BeHTWIeH (A1no0B). I1o cipaBoYHUKY BBIOpaTh TUN BEHTUIJIEH (TMO/I0B).
[TapameTrpsl Harpy3ku
Po, kBT Uo, B |0, A RHarp., OmMm
3,0 - 150 -

Nel3
JEMCTBYIOIIME W CPEJHUE 3HAYEHUSA CHUHYCOMJAJIBHBIX D.]1.C.,
HAITPAXKEHMA U TOKA.
ITIOT' PEIIHOCTHU U3MEPEHUI 1 U3MEPUTEJIbHBIX I[TPUBEOPOB.
PEIIWUTDB 3AJTAYY: B 1iens cunyconganbHoro Toka Hanpspkeauem U=80 B u gacroroii f
BKJIFOUEHA KaTYIlIKa C aKTUBHBIM conpoTuBieHrneM R=30 Om u unayktuBHbIM X =40 Owm.
Omnpenenuts: 1) Tok B karymke. 2) Koadgdunuent momuoctu. 3) [lomHyro, akTUBHYIO U
PEaKTUBHYIO MOIIHOCTU. 4) EMKOCTB, IpH KOTOPOM B II€MH HACTYMUT PE30HAHC TOKOB. 5)
[TocTpouTh BEKTOPHYIO AMArpaMMYy.

Nel4

3AKOHbI KUPXT'O®A JIJISI DJIEKTPUYECKOM LIEIIM CHUHYCOHWJAJIBHOI'O
TOKA.

OCOBEHHOCTU U3MEPEHU S HU®POBBIMU SJIEKTPOHHBIMU ITPUBOPAMMU.
PEIINTD 3AZJAYY: B uens cunycougaibHoro Toka Hampsbkenuem U=1700 B u yactoTtoi
f BKIFOUEHA KaTylIka ¢ aKTUBHBIM conpotuBiieHHeM R=40 Om w uHaykTuBHBIM X =30
OMm. Ompenenuts: 1) Tok B karymke. 2) Koaddunuent momuoctu. 3) Ilommyro,
aKTUBHYIO U PEAKTUBHYIO MOUIHOCTH. 4) EMKOCTb, Mpu KOTOpPOMl B IE€NH HACTYIUT
pe3oHaHc TOKOB. 5) [TocTpoUTh BEKTOPHYIO JUArpamMmy.
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Nel5
N30BPAXXEHUE CHUHYCOWJIAJIBHBIX D.J1.C., HAIIPSDKEHUMI W TOKOB B
[MPAMOYTOJIbBHBIX KOOPIMHATAX.
[NEPEXOJHBIE TIPOHECCHI IIPU TIOAKJIFOYEHHMU K  UWCTOYHUKY
CUHYCOUJAJIBHOI'O HAIIPSDKEHMSA HEIIM  C  TTOCJHEJOBATEJIBHBIM
COEJUHEHUMEM DJIEMEHTOB R U C.
PELIUTL 3AHAYY: [ns onHodazHoro TpaHchopmaTopa, mapameTpbl KOTOPOTO
MIPUBEACHBI B TAOJUIIE ONMPEACIUTh HOMHUHAIBHBIC TOKH MEPBUYHOUN |;10) U BTOPUIHOU
lLyoy 0OMOTOK, KO3 dUIMEHT TpaHChOpPMAIMK, YHCIO BUTKOB W JHAMETP KaXIOU

2
OOMOTKH TIPH TUIOTHOCTH TOKa B 0OMoTKax J = 2,5 A/MMm".

SH0M1 Ull U21 Bm; QC: f, n

kBA B B In cm’ Iy

0,05 220 12 1,25 3 50 0,75
Nel6

BEKTOPHOE M30BPAXXEHWE CUHYCOMJAJIBHBIX 3.J1.C., HAIIPSDKEHUIM U
TOKOB.

INIEPEXOJHBIE IMPOOECCHI IIPM  IIOAKJIIFOYEHMMW K HCTOYHUKY
CUHYCOUJAJIBHOT'O HAIIPSXKEHUA HEIIM C [MOCIEJOBATEJIbBHBIM
COEAMHEHUWEM 2JIEMEHTOB CR U L.

PEHINTL 3AHAYUYY: ns omnodazHoro TpaHcopmaropa, IMapaMeTpbl KOTOPOTO
MIPUBEJICHBI B TAOJMIIE ONPEACIUTh HOMUHAJIbHBIC TOKA NEPBUYHOM |50y U BTOpUUHOU
lLyoy 0OMOTOK, KO3 dUIIMEHT TpaHCHOpPMAIMK, YUCIO BUTKOB U JHAMETP KaXI0u
OOMOTKH IIPH TUJIOTHOCTU TOKa B 0OMoTKax J = 2,5 A/MM’.

SHOM! Ull UZI Bm; QC! f» n

kBA B B Tn em’ Ty

0,05 0,05 127 24 1,45 1,0 400
Nel7

I'EOMETPUYECKOE CJIOXXEHUE BPAILIAIOIINXCA BEKTOPOB.
ITEPEXOHBIE ITPOLECCHI I1TPU 3APAAKE U PA3PAJKE KOHJIEHCATOPA.
PEHIUTDH 3AIAYY: [lns osnektpuueckod uenu, 3HadeHus IC HUCTOYHUKOB U
CONPOTUBJICHUN MPUEMHUKOB BBIMOJHUTh CIEAYIONIEe: COCTABUTh YpPaBHEHUS A
oTpe/ieNIeHUs] TOKOB ITyTeM HENOCPEACTBEHHOI'0 MpruMeHeHusl 3aKkoHOB Kupxroda (yka3zas,
JUTSL KaKUX y3JI0B M KOHTYPOB 3TH YPaBHEHHMS 3aMucaHbl). Pemars 3Ty cucteMy ypaBHEHUIM
He cnenyer. OmnpenenuTh TOKHM B BETBAX METOJIOM KOHTYPHBIX TOKOB. Ompenenutb
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1.
2.

=

peKUMBI pabOTHl AKTHUBHBIX 3JIEMEHTOB M COCTaBUTH OanaHc MomiHocTei. [IpoBectu
MIPOBEPKY MPaBUILHOCTH PEIIECHUS 3a/1a4u TI0 BTOpoMy 3akoHYy Kupxroda.

F, Ry
R Rsg
d I_ﬁl a — [ 1]
| I | | I |
E
O Ry D
R3 Ry .
1 | p— | "
o — b I

E11 E21 E31 Rl! RZ; R31 R41 R51 RG;
B B B Owm Om Om Om | Om | Om
25 - 15 4 3 2 5 4 3

Nel8
OJIEKTPUYECKAS LEIIb C AKTUBHBIM COITPOTUBJIEHUEM.
ITEPEXOAHBIE  ITPOLHECCHI IIPM ITIOAKJIIOYEHMN K HNCTOYHUKY
ITOCTOAHHOI'O HAIIPSDKEHU A LEIIN C I[TOCJIEJOBATEJIbHBIM
COEJVUHEHMEM SJIEMEHTOB R, L.
PEHIUTDH 3AHAYY: [lns osnaektpuueckod 1uenu, 3HadeHus IJC UCTOYHUKOB U
CONPOTUBJICHUN NPUEMHUKOB BBINOJHUTh CIEAYIONIEe: COCTABUTh YpPaBHEHUS A
oIpe/ieICHUs] TOKOB ITyTeM HEMOCPEACTBEHHOI'0 MprUMeHeHHsI 3aKk0HOB Kupxroda (yka3zas,
JUTSL KaKWX y3J10B U KOHTYPOB 3TH YPaBHEHMS 3aMKcaHbl). Pemars 3Ty cucteMy ypaBHEHUM
He cuenyer. OnpenenuTh TOKM B BETBAX METOJIOM KOHTYPHBIX TOKOB. Ompenenutb
peKUMBI pabOTHl AKTHUBHBIX 3JIEMEHTOB M COCTaBUTh OajaHc MormiHocTei. IIpoBectu
MPOBEPKY MPABWIBHOCTH PELICHUSI 33/1a4U 110 BTO]gOMy 3akony Kupxroda.

et —L
U e | I—|
Rs ¢ E3; R3
d I
e [ [
E
oz |
a ©

E].’ E21 E31 Rll R21 R31 R41 R51 R61
B B B Owm Om Om Om | Om | Om
120 - 36 12 16 8 10 12 15

Nel9

OJIEKTPUYECKASA HEIIbL C MHAYKTHMBHOCTBIO.

OCHOBHBIE TIOHATUA W [IPUHIUIIBI AHAJIM3A  TIEPEXOIHBIX
ITPOLECCOB.

B nens curyconmanbHoro Toka HanpsokeHrneMm U=120 B u gactoroii f BKirroueHa karyiika
¢ akTUBHbIM comnpotuBieHueM R=50 Om u uHnyktuBHbIM X =80 Om. Omnpenenuts: 1)
Tox B karymke. 2) Kosdpdunuent momuoctu. 3) [lonHyro, aKTUBHYIO M PEaKTUBHYIO
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no

MoImHOCTU. 4) EMKOCTb, Mpy KOTOPOM B IIEMH HACTYNMHUT pe30HaHC TOKOB. 5) Iloctpouth

BEKTOPHYIO JHArpamMmy.
o, =
I .
Ix
l:j L B —— )(C
XL [
o,

No20
SJIEKTPUYECKAS LEITb C EMKOCTBIO.
MOIIIHOCTbH TPEX®A3HON CUCTEMBI.
PEIINUTDH 3AJJAYY: Hano: E=U, Ig = 10 A. Haiitu: I, (A), U, (B), P (Bt). IIpoBectn
aHaJIM3 U3MCHEHUS JAaHHBIX BEJUMYHH ITPH BBHIKIIIOUEHUH Ry,

R,=40m

R1=100m I:: ::I
E —
E R3=—10M ,..C.-?J = 5
) 15[ [
¥ =1 r‘
lM:I: r-l-lf Il
Rs=1.50m[ | 2 e

Rg=060m
R o B
No21

OJIEKTPUYECKAA LEIb TP T[OCIHEJOBATEJIBHOM COEIAMHEHUN
SJIEMEHTOB R, L U C.

TPEX®A3HAA LEIIb C HECUMMETPUYHBLIM ITPUEMHUNKOM.

PEHINTDH 3AIAYY: Ilo 3amaHHBIM TNapamMeTpaM HArpy3KH pacCuMTaTh HEIOCTAIOIINE
napaMeTpsl Harpy3ku. BbiOpaTh cxemy BBIIPSMIICHHS M HAYEPTUTh €€ C MUTAHUEM OT
TpaHcopmaropa. Criaaxuparomiuii QUIBTp HE NPUMEHATh. PaccunmTaTh mnapaMmeTpbl
BBIIPSIMUTEIS U BeHTWIEH (A1oa0B). I1o cipaBouHMKY BBIOpAaTh THI BEHTHIIEH (AMOIO0B).

[TapameTpbl Harpy3ku
Po, kBT Uo, B |0, A RHarp.a Om
0,4 3,24

Ne22
XAPAKTEPUCTHUKH YCTAHOBHUBIIETI'OCA PEXXUMA LIEIIHA.
HAIIPSOKEHUE MEX/Y HEUTPAJIbBHBIMU TOUKAMUM TI'EHEPATOPA U

[TPUEMHUKA.
Jlns snektpudeckon nenu, 3HadeHuss J/]C MCTOYHHKOB M CONPOTMBIICHUM NMPUEMHUKOB

BBIIIOJIHUTL  CJIEAYIOLIEE: COCTAaBUTh YPAaBHEHUSA [UIA OIPEIAEICHUS TOKOB IIyTEM
HEMOCPEJCTBEHHOI0 TNpuMeHeHusi 3akoHOB Kupxroda (ykazaB, s KakuxX Y3J0B H
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A

KOHTYpOB 3TH YypaBHEHHS 3amucaHbl). Pemarh 3Ty CHUCTEMY YpaBHEHUW HE CIEdyerT.
OnpenenuTs TOKH B BETBSIX METOIOM KOHTYPHBIX TOKOB. OIpenenuTbs pekUMbl padOThI
aKTUBHBIX DJIEMEHTOB U COCTaBUTh OamaHc MomHocteld. [lpoBecTu mpoBepky

MPaBWIBHOCTH PELICHHUS 3a]1a4u 110 BTOpoMy 3akoHy Kupxroda.
b Ry 2

]
Ry F;
at— = Hh—1c
n R3 f

Ey R¢ [

d
Els EZ! E31 Rls RZ’ RS; R4’ R55 RG;
B B B Om Om | Owm Om | Om | Om
120 | 100 - 21 25 20 26 22 | 20

No23
[TOCTPOEHUE BEKTOPHOI JJUATPAMMBI HATIPSIKEHUI U TOKA.
JIMHEMHBIE U ®A3HBIE TOKU U HATIPSKEHW .
PEIIUTDH 3AJJAYY: [dano: E=U, I; = 10 A. Haiitu: I, (A), U, (B), P (Bt). IIpoBectn
aHaJIN3 U3MCHEHHUS JaHHBIX BEJIMYMH MPHU BHIKIIIOUECHUHU Rs

o

Ry=100m R;=12.20m

I

| 1
L L
R1=21.60M
E ) 3 Rs5=80M é
@ 7
L
Y
R~ =100Mm
1  +—
Rs=30m
No24

TPEYTOJIbHUK HATIPSDKEHWI Y1 COITPOTUBJIEHUIA.

COEJUHEHUME OBMOTOK I'EHEPATOPA " OA3 [MPUEMHHUKA
TPEYT'OJIBHUKOM.

PEHINTL 3AHAUYY: [nsa omnodazHoro TpaHchopMaropa, IapaMeTpbl KOTOPOTO
pUBEACHBI B TaONUIE ONPEACTIUTh HOMUHAIbHBIE TOKU MEPBUYHON |;z0) M BTOpUUHOMN
lLyoy 0OMOTOK, KO3 dUIMEHT TpaHCHOpPMAIMK, YHCIO BUTKOB W JHAMETP KaXIOU

2
O0OMOTKH TIPH TUIOTHOCTH TOKa B 0OMoTKax J = 2,5 A/MMm".

SHOMy Ui, U,, Bm, Qc, f n
kBA B B 1n cm’ Iy
0,25 220 36 1,1 7,0 50 0,94

No25
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OJIEKTPUUYECKAS 1IEIIb TTPU ITAPAJUIEJIbBHOM COEJMHEHUUN 2JIEMEHTOB
R,LUC.

COEJIMHEHUE OBMOTOK I'EHEPATOPA 1 ®A3 IIPUEMHUKA 3BE3/101.

JIns m3MepeHus CONPOTHUBIICHUS LENM M MOIIHOCTH HATrpy3KM KOCBEHHBIM METOAOM
BBIOpaHbI IPUOOPHI: aMIiepMeTp A ¢ TpenenomM u3Mepenus 3 A u KiraccoM TO9HOCTH 1.5 u
BosibT™METp V ¢ mpenenom u3mepenus 100 B u kiaccom TouHocTu 2.5. Bo Bpems
n3Mepenus, ammnepmerp mokaszan 2,0 A, somsT™eTp 90 B. KakoBwl conporuBieHue nenu u
MOIIHOCTh HArpy3k, aOCOJIIOTHAs W OTHOCUTEJbHAs TMOTPEHIHOCTh HM3MEPEHUs
CONPOTHUBJIEHUS U MOITHOCTH KOCBEHHBIM METOAOM?

No26

[TOCTPOEHUE BEKTOPHOI JUATPAMMBI HATIPSIKEHUI U TOKA.
TPEX®A3HBIN TEHEPATOP, [TOJIYUEHUE TPEX®A3HOU CUCTEMBI 3.]1.C.
PEHINTDH 3AIAYY: Ilo 3amaHHBIM NapameTpaM HArpy3KH pacCuMTaTh HEIOCTAIOIINE
napaMeTpbl Harpy3ku. BeiOpaTh cxemy BBIIPSMIICHUS M HAYEPTUTh €€ C MUTAHUEM OT
TpaHcopmaropa. Criaaxuparoliuii (QUIBTp HE NPUMEHATb. PaccuumrTaTh mnapamerpbl
BBIIPSIMUTEIS U BeHTWIEH (A1no10oB). I1o cipaBouHMKY BBIOpaTh TUI BEHTUIIEH (JUOI0B).

[TapameTpsbl Harpy3ku
Po, kBT Uo, B |0, A RHarp.e OmMm
3,0 68,2
Ne27

TPEYT'OJIbHUK TOKA 1 ITPOBOJUMOCTE.

OBJIACTM TIPUMEHEHUSI TPEX®A3HBIX VYCTPOWCTB, CTPYKTYPA
TPEX®A3HOMU LIEIIN.

PEHINUTDH 3AHAYY: ][lusa osnektpuueckod nenu, 3HadeHuss I/C UCTOYHUKOB U
CONPOTUBIICHUN NPUEMHUKOB BBINOJHUTH CIEAYIOLIEE: COCTAaBUTh YpPABHEHUS JIS
oTpeJieNIeHUs] TOKOB IyTeM HEMOCPEACTBEHHOI0 MpuMeHeHust 3akoHoB Kupxroda (yka3zas,
JUTS1 KAKKX y3JI0B U KOHTYPOB 3TH YpPaBHEHUS 3alUCaHbl). PemaTe 3Ty cucteMy ypaBHEHUN
He cienyer. OmnpenenuTb TOKM B BETBSIX METOJOM KOHTYPHBIX TOKOB. OnpenenuTb
pEXHUMBI PabOThl AKTUBHBIX 3JIEMEHTOB W COCTAaBUTh OamaHc MomHocTed. IIpoBectn
MIPOBEPKY MPaBUILHOCTH PEIIECHUS 3a/1auu 110 BTOpoMy 3akoHy Kupxroda.
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U e | I |

Om | Om
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25| - | 140 | 160 | 25 | 20 | 24 | 26 | 23 |

No28
MOIIHOCTbB B OJIHO®A3HBIX LEITAX CUHYCOUJIAJIBHOI'O TOKA.
OCHOBHBIE TIOHATHA MW IIPUHOWUIIBI  AHAJIM3A  ITEPEXO/IHBIX
TTPOLIECCOB.
PEHIUTDL 3AJJAUY: Jlano: E=U, I3 = 10 A. Haiitu: 1, (A), U, (B), P (BT). IIpoBectu
aHaJIM3 U3MCHCHUS JIaHHBIX BEJIMYWH MPHU BBIKIIOUYCHUH Rs

Ry=100M R;7=12.20m

| p— 1
L L
R4=21.60M
E) 3 R=80M B
® T
!
=4
R-=100M
]
L
Rs=80m
No29

[MTOBBIINEHUE KOS®OUITMEHTA MOIIHOCTMU.

[TIOI'PEIIHOCTHU M3MEPEHUI 1 UBSMEPUTEJIbHBIX I[TPMBEOPOB.

PEIIUTDH 3AJJAYY: [ana cers 220/380 B. Kakoe HamnpspbkeHHe Ha Harpy3ke MOXKHO
MOJIYYHTh 1ocie BeimpsiMutens mo cxeme THC 6e3 Tpancdopmaropa u KakoBa MpH 3TOM
aMILUTATY/a MyJIbCAlli BBITPSIMIICHHOTO HAMIPSHKECHUS?

Ne30

PEXXVIMBI PABOTBI DJIEKTPUYECKOI 1IETTH.

COEJUHEHUE OBMOTOK I'EHEPATOPA " DA3 [NPUEMHHUKA
TPEYI'OJIbBHUKOM.

PEHIUTDH 3AHAYY: [us osnektpuueckod uenu, 3HadyeHuss I/JC HMCTOYHUKOB U
CONPOTHUBJIEHUI IPUEMHUKOB BBIIOJHUTH CIEAYIOLIEE: COCTABUTh YpPaBHEHMS IS
OIpeeNIeHHs] TOKOB TyTeM HEMOCPEICTBEHHOr0 MpuMeHeHus 3akoHoB Kupxroda (ykasas,
JUISl KAKMX y3J10B M KOHTYPOB 3TH YPAaBHEHMs 3aIllMCaHbl). Pemars 3Ty cucteMy ypaBHEHUN
He ciuenyer. OmpenenuTs TOKM B BETBAX METONOM KOHTYPHBIX TOKOB. OmpenenuTsb
peXHMBI PabOThl AKTUBHBIX 3JIEMEHTOB W COCTAaBUTh OanaHc MomiHocTed. IIpoBectn
MPOBEPKY NMPaBMWIBHOCTH PELICHUS 33a4u 10 BTopoMy 3akoHy Kupxroda.
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OueHuBaHue pe3yapTaToB oOOydeHHs: B (opmMe ypoBHA CPOPMUPOBAHHOCTH
AJIEMEHTOB KOMIIETEHIIMI IPOBOAMUTCS IIyTEM KOHTPOJIS BO BpEMs IPOMEXYTOUHOU
aTTecTanuu B GopMe IK3aMeHa:

a) OIEHKA «OTIWYHO» — KOMIICTCHIUSA(M) WIH €€ dYacTb() CHOPMHUPOBAHBI
MOJTHOCTBIO Ha MPOJIBUHYTOM YpPOBHE;

0) OLIEHKa «XOpOIIo» — KOMMETEHUMs(M) Wik ee 4acTh(M) chopMHpOBaHBI HA
MOBBIIIEHHOM YpPOBHE;

B) OIICHKAa «YyIOBJIETBOPUTEIbHO» - KOMIIETEHUUSA(U) WU €€ 4YacTh(M)
chopMUpOBaHbI Ha TOPOTOBOM YPOBHE;

I') OILICHKa «HEYJOBJIETBOPUTEIBHO» - KOMIIETEHIMsA(M) WM ee dYacTh(M) He
c(OpMHUPOBAHBI.

Kpureprun, Ha OCHOBE KOTOPBIX BBICTABIISIFOTCS OLICHKH MPHU MPOBEACHUN TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTeCcTalluy MPUBEIEHBI B Ta0. 1.

OneHKa «HEyAOBIETBOPUTEIILHOY» CTABITCS TaKKe B CIydasix, €CJIM 00y4YaroIunics
HE TPHUCTYMajd K BBIMIOJIHCHUIO 3aJlaHUS, a TakKe MNpU OOHAPYKCHHH CIISAYIOIINX
HapyLICHUM:

— CIIUCBIBAHME,

— TUTaruar;

— (banbcuduKkaIys JaHHBIX U Pe3yJIbTaTOB PaOOTHI.

Tabnuna 1 — Kpurepuu BbICTaBICHUS OLIEHOK MPHU MTPOBEICHUH TEKYIIIETO KOHTPOJIS
Y ITPOMEKYTOYHOM aTTECTALUU

[ITxana OLEeHKH Onenka Kputepuii BbICTaBIEHUS OLIEHKH
UYeTtsipexOanibHas OTnuaHo OOyJaromuiicss OTBETHJI Ha BCE TEOPETUUCCKUE
IKaza Bonpochl. [lokazan 3HaHMA B paMKax y4eOHOTO

Marepuana, B ToM yucie u no 3aganusim CPC.
BomonHun mpakTHueckue U J1a0OpaTOpHBIE
3ananus. Ilokasan BBICOKMI ypOBEHb YMEHHUS U
BJIQ/ICHUS HaBBIKAMU TMPUMEHEHUS TOIYYCHHBIX
3HAaHUM M YMEHUM MpH pEIICHHM 3a7ad B
pacCIIMpEeHHbIX paMKaX yueOHOro MaTepHaa.

XOpOLLO OOyuvaromuiics OTBEeTWJ Ha OOJBIIYI0 YacTh
TEOpeTUYECKUX BompocoB. [lokazan 3HaHus B
y3KUX paMKax y4eOHOro matepuaina. BeimomHun
MPaKTUYECKUE U JIabopaTOpHBIE 3aJlaHus  C
JOIYCTUMOM TNOTpelHOCThI0. [lokazanm xopommit
YpPOBEHb YMEHUS M  BIAJCHUS  HAaBbIKAMU
MPUMEHEHHUS TIOJIYYEHHBIX 3HAHUW U YMEHUW NPU
pelIeHn  3a/1ad B paMKax ydeOHOro MaTepHaia.

yJIOBJIETBOPUTEIHHO OOyyaromuecs NpuU OTBETE HA TEOPETUUYECKHE
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BONPOCHl U TMPH BBINOJIHEHUU MPAKTHYECKUX
3a1laHui u 1a00paTOPHBIX pabor,
MPOJAEMOHCTPUPOBAJI HU3KUI YPOBEHb 3HAHUU U
YMEHUI NMpu pelIeHnu 3ajad B paMKax y4eOHOro
Marepuana. [Ipy oTBeTax Ha JOMOJIHHUTEIbHBIE
BONPOCHI OBIIIM JOMYIIEHbI HENTPABHIIbHBIE OTBETHI

HCYOOBJICTBOPHUTCIBHO

OOyuaromuecss HpU OTBETE HA TEOPETUUECKUE
BOIPOCBI W IIPU BBIIOJHEHUU IPAKTHYECKHUX
3a/laHui U 71a00paTOPHBIX pabor,
IIPOJEMOHCTPUPOBA KpalHE HU3KUH YpOBEHb
3HaHUM U YMEHUU NpPH PEIICHUHU 337a4 B paMKax
yueObHOro  marepuana. Ilpm  orBetax Ha
JIOTIOJTHUTEIIBHBIE  BONPOCHl  OBUIO  JIOIYIICHO
MHO>KECTBO HENIPAaBUJIbHBIX OTBETOB
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2.3. UToroBasi ANArHOCTHYECKas paﬁoTa o AMCIMIIJINHE

3AIAHUS UISI IMATHOCTHYECKOM PABOTBI IO JUCHUIIIAHE «JIEKTPOTEXHUKA U DJIEKTPOHUKA»

KOMHeTeHunnl:

[IpaBunbHEI OTBET *

Howmep 3ananus

Conaeprxanue Bompoca

Komnerenmus

KOH 1 HAMMCHOBAHHUC
HHIUKaTOpa
JOCTHXKCHUA

KOMIICTCHIIUN

1. | 220 Br/u

Kaxyto sHepruto notpedisieT u3 ceTu dJeKTpuyecKas jJamia 3a 2 yaca, ecliu ee
conpotusnenue 440 Owm, a HanpskeHue cetu 220 B?

YK-2

I/II[-3 VK-2 3Haer
OCHOBHBIE 3aKOHbI
ANEKTPOTEXHUKH, TUIIBI U
MPUHITUI paboT
INEKTPUYCCKUX MAIIUH U
ANEKTPOHHBIX YCTPOICTB
Y BeIOUpaeT
ONTHUMAaJbHbIE CIOCOOBI
perieHus
npodeccroHaIbHBIX
3a/1a4 ¢ y4eTOM
UMEIOLINXCS PECYPCOB U
OTpaHUYCHUN

2. 484 Om

OnpenenuTs CONPOTUBIICHUE JIAMITbl HAKAJIMBAaHUsI, €clii Ha Hel HanucaHo 100 Bt
n220B

YK-2

V-3 yk-2

3. | 80 Bt

B nenu uzBectHsl conporusiieanss R1= 10 Om, R2= 20 Owm, nanpsixenne U=100 B u
morHocTh P=200 Bt Bceit nenn. Momaocts P2 BTOporo pesuctopa OyIeT paBHa. ..

YK-2

WI-3 iz

1 . .
Ilepeuucnums 6ce komnemenyuy, hopmupyemvie y4eOHOU OUCYUNTUHOU
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Ri R> R;
1 | 1 | 1
1 | J 1 |
1
4 10707 A B nienu cuHyconansHOTO TOKa aMIepMeTp IEKTPOMarHuTHOM cucteMsl mokasan 0,5 | YK-2 N-3 yko
' ’ A, Tora aMIUIMTy1a 3TOoro Toka Im paBHa...
5 100 Om NunykTHBHOE COMPOTUBICHUE X | TIPH YIJIOBOM YacTtote =314 paja/c u BelIuunHe YK-2 N-3 yk2
L=0,318 I'n, cocTaBur...
Ecnm wactora f yBenmuaures B 2 pasza, To EMKOCTHOE COTIPOTHBIICHUE X ... VK-2 NI-3 yk2
) a) He U3MEHUTCS
I') YMEHBIIUTCS B
6. ) y™ 0) yBenuuuTcs B 2 pasza
aza
P B) YMEHBIINUTCS B 4 pasza
I') yMEHBIIUTCS B 2 pa3a
CHMMeTpUYHas Harpy3Ka COeMHeHa TpeyronbaukoM. [Tpy n3mepenun pasnoro toka | YK-2 UI-3 yi-2
7. | 1734 amnepmetp nokazan 10 A. Yemy Oyzner paBeH TOK B JIHMHEHHOM npoBojie? OTBeT

OKPYIIUTDL 10 ACCATHIX.
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[ToueMy 0OpbIB HEUTPAIBLHOTO IPOBO/Ia YETHIPEXIIPOXOIHON CUCTEMBI SBIIAETCS YK-2 NI-3 yk-2
r) Ha ogaux ¢azax aBapUIHBIM PEXXUMOM?
NpUEMHHUKA SHEPTUU a) Ha Bcex dazax npuémHIKa SHEpTHH HANPsHKEHUE TaJIaeT.
8. | HanpshKeHUe 0) Ha Bcex ¢azax nmpu€MHHKa SHEprUM HaNPsHKEHHE BO3PACTaeT.
YBEITUYMBAETCS, HA B) Bo3HHKaeT KOpoTKOe 3aMBIKaHHUE
JPYTUX YMEHBIIACTCS r) Ha ogaux (azax npuéMHMKA SHEPTUU HANPSHKEHHE YBEITMYHBACTCS, HA
JPYTUX YMEHBIIACTCS.
B cummMeTpuuHO# Tpexhas3Ho 1enu JuHenbH Tok 2,2 A. PaccunTaTh (asHblii TOK, VK-2 N-3 yk-2
9. |a)22A €CITM Harpy3Ka COeIMHEHA TPEYrOJIbHUKOM.
' ’ a)2,2 A 0) 1,27 A
B) 3,8 A r25A
. . YK-2 NJ-3 yx-2
Haiiti mosmHOe conpoTHBICHNE JaHHOM eI M aKTHBHYIO MOIITHOCTB, €CJIN
I=6 A, axtuBHOe conpoTtuBieHne R=12 Owm, a eMkocTHOE conpoTuBiieHnEe X; = 16 Om
10. | 20 Om Ual R
Yoo
U l C
C
YK-2 NJI-3 yx-2
11. | V1u V4
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da3Hoe HaNpsHKCHHE Ha 3aKUMax TpexdaszHoro TpancdopmaTopa pasuo 127 B. VK-2 NI-3 yx-2
12 Rs=8,3 Om [TocrosinHas coctaBstonias Toka kaxaoro auoaa 12 A, cxema TMC. Onpenenutb
"1 Up=297,2 B CONPOTUBIICHUE HArPY3KHU U MOCTOSHHYIO COCTABIIAIOIIYIO HANIPSKEHUsI HA Harpys3Ke.
OTBET OKPYTIUTH 10 JECATHIX.
Un=4446 B Jana cetp 380/660 B. Kakoe HanpspkeHHE Ha Harpy3Ke MOXHO MOJYYUTh TOCTIE YK-2 NI-3 yk2
13. UO_— 9 5’ B Boipamurens no cxeme THC 6e3 Tpanchopmaropa u KakoBa IpyU TOM aMIUIUTY1a
m—&, o
MyJbCAlUi BRITPSMIEHHOTO HanpspkeHus? OTBET OKPYIIUTD J0 JECATHIX.
1 | E . Kaxkoii crnaxuBarormuii GpunbTp 3¢ pexTnBHEE (MHIYKTUBHBINA, EMKOCTHOMN HIIH YK-2 NI-3 yk2
. | EMkocTHOM .
PE3UCTUBHBIN) IPU MaJIbIX TOKAX U OOJIBIINX BEIMUMHAX CONPOTUBIICHUS HArpy3Ku?
KaxoBa aMmiuTyzia mepeMeHHON COCTaBIIAIONIEN BBITPSMIICHHOTO HAIIPSKEHUS B YK-2 N-3 yk-2
15. | Uy=1,8B cxeme TMC ¢ ¢punbTpoMm, eciu Ko GHUIMESHT CTiIaXKUBaHUS PaBEH 5, a MOCTOSIHHOE

HanpsbkeHue Ha Harpyske 150 B. OTBeT oKpyriauTh 0 JeCATHIX.
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16.1 796 0 Uemy paBHO peaKTHUBHOE CONPOTUBIIEHUE KOHIeHcaTopa eMKOCTh0 40 MK®D Ha YK-2 NI-3 yk-2
. M
’ gactote 50 I'n? OTBET OKPYITIUTH 10 AECSTHIX.
Kakast u3 3aBHCMMOCTEH I ILieNd C mocienoBaTeabHbIM coequuenneM R, L, C | YK-2 NI-3 yk2
MIPUBEJICHA Ha PUCYHKE?
o
: a. 1 (C)
B. Uc(C)
r. U,(C)
-
C
Hudposoii 4-x pazpsausiii MmyasTuMeTp BP-11A nipu usmepennn nepeMeHHOro YK-2 NJ-3 yx-2
18 A=0,022 B HanpspkeHus nokasan 2.455 B. KakoBa aOcomoTHas (OTBET OKPYIJIMTH 10 THICSIYHBIX)
' 0=1% 1 OTHOCUTENbHAs! (OTBET OKPYIIIUTH JI0 LEJNbIX) MOTPEIIHOCTh U3MEPEHHSI 3TOTO
HanpspKeHus?
Paccuuraiite 700aBOYHOE CONPOTHBIICHHE K BOJIbTMETPY MarHUTOMIEKTPHUIECKON YK-2 NI-3 yx-2
19. 1500 Om cucTeMsbl i u3mepeHus Hanpspkerus U =250B, eciiu BombTMETp paccuuTaH Ha
n3mepenue 100B, a ero BHyTpeHHee conpoTupiieHue pasHo 1000 Owm.
N3mepurenbHas cucTeMa Kakoro TUMa MpUMEHsIeTcs B 0JHO(A3HbIX CUETYNKAX YK-2 -3 yk-2
20. | UapykuuoHHast .
ANEKTPUYECKON dHeprun?
Her, T.x. 20% mKaisI YK-2 NI-3 yk2
npudopa o
. MOoO3KHO 711 BOJIBTMETPOM 3JIEKTPOMAarHUTHOM CUCTEMBI € npeaenioMm usmepenus 100B
21. | DJEKTPOMArHUTHOU
n3MepuTh Hanpspkenue 15 B? Oteer noscHUTh
CUCTEMBI HE
HOpPMHpPYETCsl
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AP=4.95 Bt st u3MepeHusi CONpOTUBJIEHUS LIENU U MOIITHOCTH HAarpy3KH KOCBEHHBIM METOJ0M YK-2 NI-3 yk-2
5p= 2’ 489 BBIOpaHBI TPUOOPHI: aMIIepMeTp A € MpeAesioM u3MepeHus 3 A u Kl1accoM TOYHOCTH
- (V]
ARZO’79 OM 0.5 u BombT™eTp V ¢ ipeaenom uzmepenus 100 B u kimaccom tounoctu 1.5. Bo Bpems
22. SR= 2’ 48% U3MepeHus, amrepMmeTp nokasain 2,5 A, BonstmeTp 80 B. KakoBbl conpoTusieHue
p=> OO’ Br LIENU ¥ MOIIHOCTh Harpy3Ku (OTBET OKPYTIUTH 10 LIEJIBIX), A0COIIOTHAS U
K=32 Om OTHOCUTEJIbHASA MMOTPEIIHOCTh U3MEPEHUS CONPOTUBIEHUS U MOUTHOCTH KOCBEHHBIM
METO0JI0M (OTBETHI OKPYTJIUTH JI0 COTHIX)?
23 15 C Kakoro 3Ha4eHMs JOIYCTHUM OTCYET U3MEPAEMON BEIMUMHBI Yy aMIIepMeTpa YK-2 NJ-3 yx-2
' AJIEKTPOMAarHUTHOM CUCTEMBI C IPEJEIOM u3MepeHust 7,5 A?
Paccuuraiite mryHnt st uamepenus toka 100 A, eciiu umeercs YK-2 NI-3 yx-2
24. | 0,05 Om MAarHUTORJICKTPUYECKUN MeXaHu3M Ha TOK 1A ¢ conpotuBienueM 5 OM. OTBeT
OKPYTJIUTh J10 COTBIX.
Ecnu x ucrounnky DJ1C E=10 B noakirodeHsI mapauiebHO AeCITh OJJUHAKOBBIX VK-2 NI-3 yk2
25 | 200 Br pe3ucTopoB ¢ conpoTuBieHneM R=5 OM, To MourHoCcTh ucTouHnKa 3/1C paBHa

Br.
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