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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOMl'leTeHI[l/lfl Couepmaﬂﬂe KOMIICTCHIIUH I/IHI[I/IKaT()p Coz[epmalme HHAUKATOpAa

MpumeHseT  (pU3nYecKue  3aKOHH ¥

CnocobeH npumeHsaTb | 0MK-4.1
MOAENN MNpuU pelieHun 3ajad

HeobxoauMble dU3UUECKUE 3AKOHbI

OnK-4 M MOAGTM ANA pelcHMs 3aza AHanusupyeT 3neKTpuyeckue cxembl npu
. ONnK-4.2 peweHuu 3ajau npodeccuoHanbHoOu
npojeccmoHanbHoOl AeATEeNbHOCTH
JAeATeNnbHOCTH
2. MecTo TUCUMILVIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOH NMPOrpamMMbl
JUCLMnIUHDI (npakTuku) , | MaTematuueckuii aHanus, Ousuka
npejalecTteyuue U3YyUYeHU
ANCLUUNTIUHDI, pe3ynbTaThl
ocBoeHUA KOTOPbIX Heob6xoAnMbl
Ans 0CBOEHHUS AaHHOW

ANCLUUNTTUHDI .

Avcumnnuibl  (NpakTUKKM) , ANA | 3auuTa  MHGOPMauMM OT yTeuku MO TexXHU4ecKuM

KOTOprX pe3yanaTbl OCBOEHUS KaHanawm, I'IpOEKTVIpOBaHVIe KOMMOHEHTOB CUCTEMbl
LaHHOJ ANCLMANUHDI 6yayT 3aunThl  06beKTOB MHhopMaTM3auuu, TexHuuyeckas

3aliuTa MH¢0PMaL|MV|, 3neKTp0HMKa N CXeMOTexXHUKa
He06XOAMMbl ’ KakK BXOAHbIe

3HaHuA, YyMeHua U BlajAeHusa
Ana UX U3yyYeHus.

3. O0beM QUCHMILIMHBI B 3a4€THBIX €IMHHUIAX C YKA3aHHEM KOJIUYeCTBA
aKaJeMHYEeCKNX YaCOB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaromerocs ¢
npenojaaBarejeM (Mo BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbHYI0 padoTy
o0y4yarierocst

06wuii obbem AucuunnuHel B 3.e. /vyac: 3 / 108
dopmMa MpoMexyTOuYHOM aTTecTauuu: 3auer

Buasbl 3aHsTHIA, MX TPYA0EMKOCTD (Yac.) O0beM KOHTAKTHOM
®opma padoTsl
0GyueHus Jexuun JlabopaTopusbie | IlpakTuueckue CamocrosiTejbHAs o0y4arouerocs ¢
paboTel 3aHATHS pabora npenoaapaTesieM
(uac)
OYHas 32 32 16 28 84

4. Copep:kaHue JUCHMUILVIMHBI, CTPYKTYPHMPOBAHHOe MO TeMam (pa3gejiam) C
YKa3aHHeM OTBEJAEHHOr0 HA HMX KOJHYECTBA aKaJeMH4YeCKHMX 4acOB M BHI0B
Y4eOHbIX 3aHATHI

dopma obyueHua: ouHan
Cemecmp: 3

JlekunonHble 3aHATHA (324.)
1. Benenue B qucuuiuiuny {0ecena} (24.)[1,4,5,6,8,9] 1.BseaeHue.




O6bwee npeacTaBneHne o6 snekTpoTexHuMKe. OCHOBHble 3ajaun AUCLMNMUHBL M ee
B3aMMOCBA3b C ApyruMmu aucuunnuHamu. [puMmeHeHue @U3NYECKMX 3aKOHOB MU
MoAene/ MpU aHanu3e DNeKTPUYeCKUX CXeM B Mpouecce peweHus 3ajad
npopeccuoHanbHon  AeAaTenbHocTM. 06macTM  nNpakTUYeCKOro  MpUMeHeHus
MoNyuyeHHbIX 3HaHMA U HaBblKoB. CTPyKTypa Kypca M ero cBf3b C Apyrumu
amcuunnuHamm.  [lopsaok  BbinonHeHMs M 3awuthl  nabopaTopHbix  paboT.
Tpe6oBaHMa K TeKywen M MNPOMEXYTOYHOM aTTeCTauuMsM W YPOBHI YCBOEHUS
MaTepuana.

2. OcHOBHble (U3MYeCKMe 3aKOHbI, TEPMUHb WU onpejeneHusi, HeobxoauMmbie Ans
aHanMu3a W pacuyeTta 3nekTpuyeckux cxem. [lapannenbHoe U nocnejpoBaTenbHoOe
coeAnMHeHusi. 3akoH Oma. EAMHMUB M3MepeHUsi SNeKTPUUYECKUX U MarHUTHbLIX
BenuuuH. KpaTHble eAuHMLbI.

3. WCTOYHMKM 2MEeKTPOSHEpPruu.

laccMBHbie M aKTUBHbIE DNEMEeHTbl JNeKTpPUUYeCKUX Luened U WX napameTphl.
MloHaTHe BonbTamnepHoil XxapakTepucTuku (BAX). BAX peanbHbiX M uUAeanbHbIX
MCTOYHUKOB TOKA M HanpsXeHMs W WX DKBUBANEHTHble CxeMbl. B3auMmHble
npeobpa3oBaHUa UCTOUYHMKOB TOKa U HanpsikeHus.

2.  OcHOBbI HMH(MOPMALUOHHO-U3MEPHUTEIBLHON TeXHUKH. MoaeanpoBanue
JJIeKTpUUYeCKUX nenei {0ecena} (24.)[4,5,6,7] 1.0CHOBb M3MepeHUN SNEKTPUYECKUX
BESIUUUH .

OcHOBHble  TUMbl  dNeKTpousMepuTenbHoiX  npubopos. U3mepeHue  TOKa,
HanpaxeHusi, MowHocTU. TpeboBaHMs K BOAbTMETpPY W amnepmeTpy. Buap
norpewHocTeir U3MepeHus. BnusHue napameTpoB W3MepUTENbHLIX YCTPOUCTB Ha
TOYHOCTb  U3MepeHus. UHTepBanbHble M TOYeuHble  OLEHKM. MeTtoa
AOBepUTEenbHLX  MHTEpBanoB. JneKTPOHHble  ocuunnorpagbl:  Ha3HaueHue,
pa3HOBMAHOCTU, npuHuun paboTel. Ourypel Jluccaxy. KpaTkoe coaepxaHue
nepsoi n BTOpo/ nabopaTopHbix paboT, BKnwuyasa pa3bop MetoaoB 06paboTku
pe3ynbTaToOB WU3MEepeHUN.

2. OCHOBHble XapaKTepUCTUKU CHUMYNATOPOB  DNEKTPOHHbIX YCTPOUCTB MU
MeToAMKM paboThl C HUMM ANA  pelleHUss 3ajay aHanuM3a MU CUHTe3sa
anekTpuueckux cxem. [loHaTue Spice - moaenen. [porpammHoe obecneuyeHue
ana mogenupoBaHus cxem ¢upMm National instruments (Multisim), Spectrum
Software (Micro-Cap), Texas Instruments Incorporated (TINA TI).
CsoboaHO pacnpocTpaHsieMble WHTEpHeT-CepBuChHI ans MOAENUpPOBaHUA
3NeKTPUYECKUX CXEeM.

3. DJeKkTpuUYecKHe IeNnu MNOCTOSIHHOro Toka {0ecexna} (2u4.)[4,5,6,7] OCHOBHbe
MOHATUA TeOpUM DNEKTPUYECKUX ueneii: KOHTYp, BeTBb, y3en. He3aBucumbie
KOHTYypbl. OCHOBHble CBOMCTBA W 3aKOHbl JIMHEWHbIX uenei. [loTeHuuanbHas
AvarpamMa. banaHCc MowHoCTM B 3nekTpuyeckux uensax. Knaccupukauums
METOAOB pacyeTa JIMHEeWHbIX dMeKTPUYeCKUX uene

4. MeTtoabl pacdera 3jekTpuueckux unemeil {0ecema} (44.)[4,5,6,7] 1. ba3oBble
MeToAbl pacuyeTa JMeKTPUUYECKUX uenein.

3akoHbl Kupxrohpa. MeToA KOHTYpHbX TOKOB. MeToA Yy3n0BbiX MOTEHUWUANOB
(HanpskeHUn) .  JKBUBANEHTHble  npeobpa3oBaHUsl  dNEKTPUYECKUX  Lenen.
Pa3peweHue HeonpepeneHHocTen nNpu pacyetax 6a3o0BbiMM MeTOAaMMU C



NnpMMEHeHUeM SKBMBANeHTHbIX npeob6pa3oBaHuii. MpuMepbl pacueTa.
2. CneuManbHble YaCTHble METOAbl pacuyeTa 3NeKTPUUECKUX Leneil.
MeToAbl HanoxeHus, 3KBUBANEHTHOTO reHepaTopa, 3KBUBANEHTHbIX
npeo6pa3oBaHuii, ABYX Yy3Nn0B, NPOMNOpPUUOHANbHLIX BenuuuH. [pumepbl pacueta.

KpaTkoe coaepxaHue nabopatopHoin paboTtbl 3

5. DuaexkrTpuyeckue ogHo(pa3Hble HeNu NMepeMeHHOro Toka {0ecexa} (44.)[4,5,6,7]
OCHOBHble MOHATUA DNEKTPUUYECKUX Lenen nepeMeHHOro ToKa. BekTopHas wu
KOMMAeKCHasa (opMbl NpeACTaBfeHUS CUHYCOMAAMNbHbLIX HanMps)keHWn. BekTopHas u
Tonorpaguueckas  Auarpammsl. AKTUBHbIE U peaKTMBHbie  KOMMOHEHTbI
anekTpuueckux uenen. KomnnekcHoin MeToA pacuyeTa uenen NepeMeHHOro TOKa.
pocTenume BekTOpHbie auarpammbl RC u RL - uenen. Mpeobpa3oBaHne 3Hepruu
B LUenAaXx nepeMeHHOro TOKa. AKTMBHas, peaKTUBHAsA, MOMHas WM MrHOBEHHas
MowHoCTH. Kos(hpuumeHT MOWHOCTU. Pe30oHaHCh B LUensAX MNEepeMeHHOro TOoKa.
MocneaoBaTenbHb U MapannenbHbli pe30HAHC. B3auMMHas MHAYKTUBHOCTbL. Llenu
C WHAYKTUBHO CBA3aHHbIMW DfIeMEHTaMM W MaTpUuYHble MeToAbl MX pacueTa.
lpumepbl  peweHnsa  3ajavy.  IJNeKTpUYeCcKue  TpaHCHopMaTopsl. KpaTkoe
coaepxaHue nabopatopHoii paboTvl 4

6. Tpexdasubie nenu {0ecena} (2u4.)[4,5,6,7] O0CHOBHble MNOHATUA U oOnpejeneHus
NeKTPUYEeCKUX Ueneil Tpexda3HOro CUHyCOMAAnNbHOro ToKa. JlMHelHble K
ha3Hble TOKM M HanpsikeHus. Cxembl BKIWYEHUA 3Be3J0/ W TPeyrofbHUKOM.
OcobeHHOCTM pacyeTa MOWHOCTM B Tpex(pasHbix uensax. CumMMeTpUuyHas
HeCMMMeTpuuHasa Harpyska. O06pbiBBi U KOPOTKME 3aMblKaHUAi B TpexhasHbiX
uenax. PaboTa onpeaenutens nopsiika cnejoBaHus (as.

7. 3.JIeKTpl/I‘-IeCKI/Ie oHenu ¢ HECMHYCOUAAJIbHBIMH MCTOYHHMKAMHM H METOAbI HX
pacuera {0ecema} (24.)[4,5,6,7] O06bwee npeacCTaBneHne O HECUHYCOUAANbHbIX
MCTOYHMKAX ToOKa M HanpsxeHus. CnekTpanbHOoe pa3noxXeHMe UCTOYHMKOB. Psap
Oypbe M ero npuMeHeHuMe AN pacyeTa HECUHYCOUAANbHLIX SNEKTPUUYECKHUX
uenen. JuckpeTHoin cnekTp. [peo6pa3oBaHue Oypbe. CnekTpanbHbi aHaNU3
CUrHanos. Anepuoguuyeckme CurHansl M uUx cnekTpsl. MeToauMka pacueTta
HeCUHycoMAanbHbIX Ueneil. PacyeT MOWHOCTU B HENUHENHbIX DNEeKTPUYeCKnX
uensx. XapaKTepUCTUKM HeCUHycoupanbHbiX BenuuuH. KpaTkoe copepxaHue
nabopatopHon pabotbl 5.

8. JaekTpuuyeckue  MamuHbl  {0ecema}  (24.)[4,5,6,7] Knaccupukauus
SMEeKTPUYECKMX MalWWH, WX OCHOBHble XapaKTepUCTUKM W napameTpbl. 06wme
npuHUMNbl  paboTbl MaWMH MNOCTOSAHHOrO TOKa W ACUMHXPOHHLIX ABUraTeneu.
MexaHunyeckaa xapakTepuctuka. Kos(ppuuueHT CKOnbXeHUs.

9. Henuneiinble ieKkTpuyeckue nenu {oecena} (24.)[4,5,6,7] loHATME HenuHelrHON
uenu. BonbTamnepHble XapakKTepUCTMKU Y4YyaCTKOB  uenei. IneMeHTH C
NeKTpUYeCKuM ructepesmcom. CTaTUyeckoe U JAUHAMUUYECKOE COMpPOTUBNEHHE.
MeToapl pacueta HenuHelHbX uenen. paduueckue MeToAbl pacuyeTa HeNUHENHbIX
NeKTPUYeCKUX LUenen: nocnejoBaTenbHoe, MapannenbHoe U CMelWaHHoe
coeauHeHne >neMeHTOoB. PacueT HenuHenHbX Ueneld MeToAOM ABYX Y3M0B U
SKBMBANEHTHOro reHepatopa. MeToa nuHeapu3auuM W UTepauLMOHHbIe MeTOAbI
pacyeta. KpaTkoe coaepxaHue nabopaTtopHou paboTbl 6.



10. Ilepexoanbie mnpouecchl {0ecena} (4u4.)[4,6,7,9] 06wee npeacTaBneHue o
nepexoAHbiXx npoueccax B JMeKTPUYECKUX LensiX, MX Pa3HOBUAHOCTU M MPUUMHDI
BO3HUKHOBEHUSI.  bbicTpble  nepexopHbie  npouecchl. 3aKOHbl  KOMMYyTauUWM.
MpuHyXaeHHbIA UM CBO6GOAHLIN pexum. 06wMn noaxol K pacyeTy nepexoAHbiX
npoueccos.

KpaTkas  xapakTepucTuka  MeTOAOB  pacueTa  NepexoAHbX  MpOLEeCcCOoB.
Knaccuuecknn Metoa pacueta. [lepexoaHnie npoueccel B uenax r,L,C.
O0cobeHHOCTM pacyeTa mnepexoAHbX MPoOLUeCcCOB B LensAxXx MnepeMeHHOro TOKa.
lpumeHeHne npeobpa3zoBaHuin Jlannaca K pacyeTy nepexofHblX Mpoueccos.
OnepaTopHbii METOA pacuyeTa nepexoAHbix npoueccoB. O®opMyna pasnoxeHUs.
Pacuet c npumeHeHueM uHTerpana Jwamens W ero Bapuauuin. [lpumeHeHune
npeobpa3oBaHuss  Oypbe K  pacyeTy nmnepexopgHoix  npoueccoB.  06uwee
npeacTaBlieHUe O MPUMEHEHUU MeTOoAa MPOCTPAHCTBA COCTOSAHMIA ANs pacueTta
nepexoAHbIX MpoLeccoB.

KpaTkoe coaepxaHue nabopatopHoi paboTbl 7

11. MarauuTtHble nenu {oecema} (24.)[4,5,6,7] MarHuTHble Uenn U OCHOBbI TeOpUM
3MIeKTPOMarHuTHOro nonss.  OCHOBHble  NOHATMA U YypaBHEHUA  Teopuu
SMeKTpOMarHMTHOro nons. MarHuTHble uenu M MeToAb MX pacyeTta. CBA3b
MEeTOAOB pacyeTa MarHUTHbIX Uenen C MeTOAaMU pacyeTa uenen MOCTOAHHOrO
TOKa.

12. JJumuuble Junun {0ecena} (44.)[4,5,6,7] NoHATUe ANMHHOK nuHuMM. CTosAuMe
BONMHbl. OCHOBHble XapaKTepUCTUKU ANMWHHLIX NUHUKA. BonHoBOe conpoTuUBneHHE.
OcHOBHble MeTOAbl pacyeTa  ANUHHbIX  NUHUKN. 0cobeHHOCTM  npoTeKaHus
nepexoAHbiX NPoOLeccoB B ANUHHbIX NUHUAX. 0CO6EHHOCTM pacuyeTa nepexoAHbiX
npoueccoB B ANUHHbLIX NMMHUAX. WTOroBoe TecTupoBaHue.

IIpakTuyeckue 3ansitus (164.)
1. Pacyer mpocTreHInnx 3JeKTpUYecKUX memneii {0ecexa} (24.)[1,2,4,5] UCTOYHUKM
TOKAa W HanpsxeHuss. HaxoxaeHMe TOKOB U  HAMpPAXEHUWA B NPOCTENWMUX
aneKTpUyeckux uensx. PacyeTr MeTOAMYECKMX NOrpewHoCcTerd WU3MepeHus TOKOB
M HanpskeHWAi MCTOYHMKOB MUTAHUA.
2. MoaeaupoBanue M aHAJM3 JJIeKTpUYeCcKMX mHenei {0ecema} (24.)[1,2,4,6,7]
locTpoeHue noTeHuuanbHbix Auarpamm U ¢ouryp Jluccaxy. [peobpa3oBaHue
MCTOYHMKOB TOKA B MWCTOYHMK HanpsxeHuss u HaobopoT. CocTaBneHue
ypaBHeHU no 3akoHaM Kupxropda
3. Pacuer neneii mocrossHHOro Toka {aumckyccusi} (24.)[1,2,4,5] Pacuetr cxem u3
BAapMAHTOB 3ajaHuin ans paboTbl 3 pas3nuyHbiIMM MeToAaM, B TOM uucne
MeTOAOM  Y3MI0BbIX  MOTeHUuanos (c  ucnonb3oBaHUEM  DKBUBANEHTHbIX
npeobpa3oBaHuil) , METOAOM KOHTYPHbIX TOKOB, METOAOM HaNoOXeHus, MeTOAOM
NPONOPUUOHANbHLIX BENUYMUH
4. Pacuer uemneii ogHoga3Horo nepeMmeHHoro toka {oecema} (24.)[1,2,4,5] Pacuer
CXeM W3 BapuaHTOB 3aAaHun ana paboTtol 4. [locTpoeHue Tonorpapuyeckux u
BEKTOPHbIX Auarpamm
5. PacueTt nenei Tpexgasnoro Toka {MuHu-gexknus} (24.)[1,2,4,7] PacueT ueneu



NpM CUMMETPUYHO/ WU HECUMMeTPUYHO/ Harpy3ske. [locTpoeHue BeKTOPHbIX
Anarpamm

6. Pacuer HelMHeHHBIX JJIeKTpHMUYecKUX Hened {0ecema} (2u.)[1,2,4,5,6] Pacuert
CXeM 13 BapuaHTOB 3ajaHuii ans paboTtol 6. HaxoxaeHue BAX Ha yuacTkax
CXeMbl, NOCTpPOEHWe nepeAaToyHO/ (QYHKUMM, HaxoxaeHue (OpMbl CHUrHanma Ha
BbIXOAE CXEeMbl.

7. Pacuer mepexoaHbIX mpoueccoB {auckyccusi; (24.)[1,2,4,5] Pacuetr cxem wu3
BapMaHTOB 3ajaHuin Ans paboTbl 7 KNacCMYeCKMM M OnepaToOpHbIM METOAAMM.

8. Pacuer marHutHbIX unemneii(24.)[1,3,4] PeweHne 3ajaay no pa3BeTBEHHbIM
MarHUTHbIM  LensM, aHanoruMyHeiIM  3ajayvaM, BXOASWMM B  MPOMEXYTOUHYI0
attectaumw. lToroBas KoHTponbHasa paboTta

JlabopaTopHblie padoTsbl (324.)
1. MH3mepeHme »3jleKTpHYECKMX BeJu4YuH {padora B MaJbIX Trpynmax}
(44.)[1,2,3,8,9] 3HakomMcTBO C nabopaTopHbiM CTEeHAOM B 4acTu paboT no
3NeKTPOTeXHUKe ANA NpoBeAeHUs DKCNepuUMeHTanbHbLIX MccnepoBaHUN 06bEKTOB
npopecCUoHaNbHON AeATENbHOCTU - 3dNeKTpuyeckux uenen. lW3yuyeHune u caava
npaBun TexHUKU 6e3onacHocTu. OopmynupoBaHWe OCHOBHOV Lenu nabopaTopHbIX
paboT, BbinonHAeMbX Ha peanbHOM o06opyAOBaHMM KaK pa3BUTME HaBLIKOB
CcO0pKM M MOHTaXa D3NeKTpPUYeCKUX CxeM, oueHKM ux paboTocnocobHocTu, a
TaKke HaBblKOB OOHapyXeHUs MNpPoCTe/WMX HEeUCNpPaBHOCTEN, HACTPOMUKU U
Hanaaku D>SNeKTPUYEeCKMX CxXeM, TMOCTAaHOBKM MW MpPOBeAEHUS NpoCTenwmx
BbIUMCIIUTEMbHBIX U HaTypPHbIX 3KCMepuMeHTOoB, TeopeTUUYeCKUX "
DKCMepUMeHTanbHbIX  UCCNeAOBaHU/A  DMEKTPOHHbIX  KOMMOHEHTOB W CXeM,
npuobpeTeHnss HABLIKOB MNpPUMEHEHUA MeTOAOB MaTeMaTMyeCcKoro aHanusa #u
MOJAENUPOBAHUA, TeOpPeTUYEeCKOro M SKCNepuUMeHTANbHOro MWCCneAOBaHUA NpU
peweHuu 3ajay npofeccrmoHanbHoM AeATeNnbHOCTH, CBA3aHHbIX C
3NEeKTPOTEXHUKON M DNEKTPOHUKON.
3yyeHne ueHbl AeneHUsi aHanorosbiX WKan. BnuaHue napameTpoB npubopa Ha
MeTOAMYECKYI NOrpewHoCTb W3MepeHUsi TOKOB M HanpsxeHuin. Knaccudukauus
3NeKTPOU3MEepUTENbHbIX  YCTPOUCTB.  OCHOBHbie BUAb U XapaKTepUCTUKU
MPOMbILAEHHbIX CTPENoYHbX U uuppoBbiX npubopoB. WN3MepeHUe HanpsKeHWA Ha
yyacTkax uenu. lI3mMepeHMe aKTMBHbIX CONpPOTUBREHW/ . OnpeaeneHue LeHb
AeneHus ocuunnorpada no BpemeHn M amnnuTyge. [lOHATME O CUMHXPOHU3ALUMM,
3MeKTPOHHOW nyne BpeMmeHu. [lpeacTtaBneHne o  z-Bxoge. U3mepeHnue
ocuunnorpaoM 4YacToTbl, aMnAMTYAbl M (a30BbiX CABUroB KonebaHuii pasnuuHOi
hopMbl (rapMOHUUYECKOW, MNPSMOYrofibHOW, TpeyronbHoW). OueHKa norpewHoCTy
U3MepeHMs YacToThl M HanpsxeHusa. PacuyeT MeTOAMYECKUX NOrpewHocTen
3NeKTpUYeckux usmepenuin. Moctpoenne ¢uryp Juccaxy.
2. I/ICCJICJIOBaHI/Ie Cpeacrs I/I3MepeHI/II7[ H HCTOYHHUKOB IJICKTPOIIMTAHUA
{TBOpueckoe 3ananme} (44.)[1,2,3,10,11,12,13,14] OnpeaeneHue BHYTPEHHUX
CONpPOTUBIIEHUI MCTOYHMKOB  TOKa U HanpskeHus, BONbTMeETpa U
munnuamnepmeTpa. WccneaoBaHne BonbTaMnepHbX XapakTepUCTUK WCTOUYHUKOB
TOKa W HanpsikeHuss B BUpTyanbHou cpeae. MoaenupoBaHue M OLEHKaA



MeTOAUYECKHNX norpewHocTel U3MepeHus TOKOB U HanpskeHui
3MeKTpon3MepuTenbHbiMU nNpubopamMn B CUMyNATOpax SMEKTPUUYECKUX CXEM.

3. HcciaenoBanue nemneid NMoCcTOSIHHOrO Toka {TBopYeckoe 3ajanme} (44.)[1,2,3]
JKCnepuMeHTanbHoe HaXOXAEHWe NOTeHUManoB B CMOXHOVW SNeKTpUUECKUMA uLenu
cee nocnejywwuMMm pacyeToM pas3fiMYHbLIMU MeTOAAMM.

4. UccaenoBanue uenei 0aHO(Ga3HOr0 NMePeMEHHOr0 TOKa {TBOpYECKOe 3aJlaHue}
(4u.)[1,2,3] JKCnepuMeHTanbHoe onpejaeneHue napamMeTpos KaTyuwek
MHAYKTUBHOCTU pa3nuuHbiMM MeTojamu. [lapannenbHbii M nNocneaoBaTenbHbIN
pe3oHaHChl. PacueT pa3BeTBneHHbX uenein, coaepkawmx R, L n C snemeHTHl

S. HccaepoBanue TpexdasHbIX M HEJIMHEHHBIX JJIEKTPUYECKHX Lenei
{TBOpueckoe 3amanme} (44.)[1,2,3] WccnepoBaHue U pacuyeT TpexpasHoW
anekTpuuyeckor uUenu (onpeaenuTenss cneaoBaHuMa  (a3) nNpu  COeAUHEHUM
Harpysku 3Be3joM. AHanu3 M pacyeT uenen NPU HaNUYUM HECUMHYCOUAANbHbIX
UCTOYHMKOB

6. MHccrenoBaHue HeJMHEHHBIX JJIEKTPHMYECKHX LeNedl MOCTOSSHHOIO TOKa
{TBopueckoe 3aganue} (64.)[1,2,3] CHaATHe BAX cTaTuueckum cnocobom. Pacuer
rpaguueckum MeToAOMMapannenbHO-NOCNeA0BaTENbHOIO0 COEANHEHUS HeNUHENHbIX
3NEeMEeHTOB W NPOXOAHON XapaKTepUCTUKN HenuHerHOW uenu

7. MHMccaenoBaHue W pacyeT IeEPeXOJHbIX MPOLECCOB {TBOpPUYECKOe 3aJaHue}
(64.)[1,2,3] IKcnepuMmeHTanbHoe uccneaoBaHue nepexoAHoro npouecca.
MopenupoBaHme M  pacuyetr  HabnwpaemMoro npouecca  KrMacCUUECKUM U
onepaToOpHbLIM METOAOM.

CamocrosiTesibHasi padora (284.)
1. N3y4yeHue TeOpeTHYECKOT0 MaTepHraJia {C 3JieMEeHTAMH JJIEKTPOHHOI0 00y4eHHUs
U JUCTAHIMOHHBLIX o0pa3oBaTejbHbIX TexHoJorui} (104.)[1,4,5,6,7,8,9] Llenbi
camoctositenbHon  pabotel ctyaeHtoB  (CPC)  saBnsetca yrnybnewne
3aKpenneHue 3HaHUM NO MU3yyaeMmbiM TeopeTUUECKUM PpasjenaMm AUCLMNIMNHDI,
MOAroTOBKa K BbiNonHeHuw nabopatopHeix paboT M ux 3awute, opopmneHue
OTUYETOB MO BbiNOMHEHHHIM nabopaTopHbiM paboTam. CamocTosTenbHOE OCBOEHUE
HeKoTopoii  vyactTu  yyebHOro M  CNpaBOYHO-METOAMYECKOr0  MaTepuana
oCylecTBNsSIeTCA B TeuyeHWe BCero cemecTpa npu BbiNOMHEHMU nabopaTopHbIX
paboT M nNOAroToBKe K 3aueTy.
Kpome Toro, B pamkax CPC cTyAaeHTbl AOMXKHbi:
1. Mocne nepBOil nekuunM NOBTOPUTb pa3jen "INeKTPUYeCTBO U MarHeTusm"
WKOMbHOTO Kypca (M3UKK.
2. K 3auute nepBoii nabopatopHon paboTbl HeobxoAMMO npounTaTbhb pasgen,
NOCBAWEHHbIN OCHOBAM TEPMUHOMOrMU MHYOPMALMOHHO-U3MEPUTENIbHON TEXHUKU U
mMeTponoruu. Kpome TOro, HYXHO MO npunaraemon nutepaTtype u WHTepHeT -
MHPOPMALMOHHbIM  pecypCaM CaMOCTOATEeNbHO M3yuyuTb pasgen "Metoap
CPpeACTBa aBTOMATU3aUUMM CXEMOTEXHUUYECKOr0 MPOEKTUPOBAHUA DNEKTPOHHbIX
cxem". CpeauM Takux CpeACTB MOXHO Ha3BaTb cuctemsl npoektupoaHus ACAD,
Altium (P-CAD), MultiCap, Proteus, Orcade, a Takke nporpaMmmHoe
ob6ecneueHue ¢upmbl National Instruments (LabView, Multisim). HyxHo



nonyuutb obwee npeAcCTaBneHUe O BO3MOXKHOCTAX MNEPeUYUCIIeHHbIX CUCTeM U
ymMeTb AaTb WX CpPaBHUTENbHYKW XapakTepucTuky. [lpy 3TOM jeTanbHO HYXKHO
pa3obpaTtbca C ocHoBamu pabotbl B cpepe MultiSim u npuobpecTtu HauanbHblie
HaBbIKW MO MOCTPOEHUID B 3TOW Cpeje MOAenn dneKTpuyeckux cxem. 0CHOBHOW
ynop npu BbINOIHEHUN CaMOCTOATENbHOW paboThl HYXHO cAaenaTb Ha MNOUCK
BEpPHbIX OTBETOB K BOMpocaM MO caMmMonpoBepke U Ha U3yyeHUe MeTOAOB
peweHUsi TUNOBbIX 3ajau.

2. HOI{FOTOBKa 0TYE€TOB 110 BBIINNOJIHCHHBIM paﬁoTaM, MNOArOTOBKA K HMX 3aIllUTE U
K MPOXOKIACHUIO IIpOMe)KyTO‘IHOﬁ arrecranmumu {C AJIEMECHTAMU JJICKTPOHHOTO
00yuyeHHs M TMCTAHIUOHHBIX 00pa3oBaTeJbHbIX TexHosoruii} (184.)[1,2,3,4,5] Npu
MOAroToBKe OTyeTa BaxHO cobnwaaTb BCe npasuna, npejacTaBfeHHble B Hauvane
npeseHtaumn (hopMaTUpOBaHUE YUCNOBLIX AAHHBIX, rpagukos, Hymepauus
CTpaHuy W T.A.), a TaKke cneautb, utobul B oOTuyeT O6bMM BHECeHb BCe
KOMMOHEHTbI, NepeuyncrieHHble Ha cnanAe Mo KoHKpeTHou paboTe.

Ina noarotoBke K 3awute paboThl U K TECTOBbLIM MCMbLITAHUAM OPUEHTUPOBATbCA
Ha BONpPOCH AN CaMONPOBEPKU M NpUMepbl 3aAaHUN

5. IlepeyeHb Y4eOHO-METOAUYECKOIO OO0eCHEYEHHUs] CAMOCTOSTEJbHON PadoThI
00y4arImuxcs no JTUCUMILIMHE

Ina  kaxporo obyuvawuerocs obecneyeH MHAUBUAYANbHLIA  HEOrpPaHUYEHHbIV
AOCTYN K dNeKTpOHHO/ HMHhopMaunMoHHO-obpa3oBaTenbHon cpeae AnTlTY:

1. AKYHUH A.T. KpaTkui KOHCNeKT nexkumn
3NeKTPOTEeXHUKE: :MeTOAUYECKMe yKa3aHua: cnangpl. - bapwayn. - AnT. roc.
TexH. YH-T um. U.WN. Mon3yHoBa, 2021. - 102 c., wn. — 3NEKTPOH. AaH. -
(pdf-dann 4.35 Mb) - URL:

http://elib.altstu.ru/eum/download/ivtib/uploads/yakunin-a-g-ivtiib-
609a32a5e8a3b.pdf (aata obpawenusa: 10.05.2021). - Pexum pgocTtyna: Ans
aBToOpu3. nonb3oBaTenen

2. [JlabopaTopHbli NPAKTMKYM N0 3neKTpoTexHuke Ans CTyaeHToB IT-

HanpasneHun obGyueHus: yuebHoe nocobue. - bapHayn. - AnT. roc. TexH.
yH-T uM. U.N. MNon3yHoBa, 2021. - 220 c., un. — INEKTPOH. AaH. — (pdf-
hann 5.86 Mb) - URL:

http://elib.altstu.ru/eum/download/ivtib/uploads/yakunin-a-g-ivtiib-
609ce73cde844.pdf (paTa obpawenus: 14.05.2021). - Pexum poctyna: Aans
aBTOpU3. nonb3oBaTeneu.

3. fAkywun A.[. KpaTkoe PpyKOBOACTBO MO BbiMOSIHEHUI U 3awuTe
nabopatopHbix paboT No 3NeKTPOTeXHUKE:MeTOAUYECKME YKa3aHUA: Chnangpl. -
bapHayn. - Ant. roc. TexH. yH-T um. W.WN. Non3syHoBa, 2021. - 54 c., wun.
- JNeKTPOH. AaH. - (pdf-dann 2.18 Mb) - URL:
http://elib.altstu.ru/eum/download/ivtib/uploads/yakunin-a-g-ivtiib-
609a323c5b442.pdf  (aaTta obpauwenus: 11.05.2021). - Pexum poctyna: ans
aBTOpPU3. nonb3oBaTeneu.



6. IlepeyeHb y4eOHOM JUTEPATYPBI
6.1. OcHoBHas nuTepaTypa

4. KpytoB, A. B. TeopeTnuyeckue OCHOBbl SMEKTPOTEXHUKM : yuyebHoe
nocobue / A. B. KpytoB, 3. Jl. KouetoBa, T. o. [y3aHoBa. - MuHCK
Pecny6nukaHCKMn MHCTUTYT npodeccuoHanbHoro obGpasosanus (PUNO), 2016. -
376 c. — ISBN 978-985-503-580-1. — TekCT : 3NeKTPOHHbA // INEKTPOHHO-
6nbnnoTteyHas cucrtema IPR BOOKS : [canT]. - URL:
http://www.iprbookshop.ru/67742.html (aata o6pawenus: 10.05.2021). -
Pexum pocTtyna: Ansa aBTOpU3Mp. nNonb3oBaTenewn

5. TeopeTuueckue OCHOBbl DMEKTPOTEXHUKM : yuyebHuk : [16+] / WN. A.

Jinzan, K. H. Mapenuu, W. B. KoaneBa [u Aap.]. - MockBa ; Bonoraa
Undpa-NHxeHepua, 2021. - 627 c. : wn., Tabn., cxem., rpap. - Pexum
aocTtyna: no noanucke. - URL:

https://biblioclub.ru/index.php?page=book&id=618546 (aata obpaweHus:
12.03.2023). - bubnuorp. B KH. - ISBN 978-5-9729-0663-5. - TekcT
3MEeKTPOHHbIN .
6.2. JlononHuTenbHaa nuTepaTypa
6. TeopeTuueckue OCHOBbI INIEKTPOTEXHMKM : yuebHuk : [16+] / U. 4.

Jinzan, K. H. Mapenuu, W. B. KoaneBa [u Aap.]. - MockBa ; Bomoraa
Undpa-NHxeHepua, 2021. - 627 c. : wn., Tabn., cxem., rpap. - Pexum
aocTtyna: no noanucke. - URL:

https://biblioclub.ru/index.php?page=book&id=618546 (aata obpaweHus:
12.03.2023). - bubnuorp. B KH. - ISBN 978-5-9729-0663-5. - TekcT
3MEeKTPOHHbIN .

7. Mununenko, A. M. OcHoBb aHanu3a ueneii C pacnpeAeneHHbMU
napameTpamm : yue6Hoe nocobue : [16+] / A. M. [Mununenko ; HxHbIK
pepepanbHbii  yHuBepcuteTr. - PoctoB-Ha-JloHy ; TaraHpor :  HxHbin
deaepanbHbii yHUBepcuTeT, 2021. - 117 c. : wn. - Pexum poctyna: no
noanucke. - URL: https://biblioclub.ru/index.php?page=book&id=691300
(pnata obpawennsa: 12.03.2023). - ISBN 978-5-9275-3954-3. - TekcT
3NeKTPOHHbIN .

8. fAkyHun A.[. BBeseHne B WHPOPMALMOHHO-U3MEPUTENbHYI TEXHUKY:
yuyebHoe nocobue Ans CTYAEHTOB TeXHUYECKMX cneuuanbHocTel. - bapHayn. -
AnT. roc. TexH. YH-T um. W.U. Mon3ynoBa, 2021. - 53 c., uwn. -
JNeKTPOH. AaH. - (pdf-pawn 787.00 Kb) - URL:
http://elib.altstu.ru/eum/download/ivtib/uploads/yakunin-a-g-ivtiib-
609ce6bbca86ac.pdf (amata obpawenus: 14.05.2021). - Pexum pocTtyna: Ans
aBTOpPU3. nonb3oBaTeneu.

9. fAkywun A.l'. KoHCneKT nekuun no >SNeKTpoTexHuke: yuyebHoe
nocobue ans crtyaeHtoB IT-HanpaBnewun obyuyennsa. - bapHayn. - AnT. roc.
TexH. YH-T um. U.N. Mon3yHoBa, 2021. - 69 cC., unN. — JDNEKTPOH. JaH. -



(pdf-dann 2.32 Mb) - URL:
http://elib.altstu.ru/eum/download/ivtib/uploads/yakunin-a-g-ivtiib-
609b483d54242.pdf (pata obpawenus: 12.05.2021). - Pexum jpoctyna: Aans
aBTOpPU3. nonb3oBaTeneu.

7. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHUKAINUOHHON  CeTH
«/HTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHUS TUCIMUILIMHBI

10. JMynaTop DJneKTPUYECKUX CXeM [INeKTpoHHbM pecypc] /- Pexum
aoctyna: http://www.falstad.com/circuit, cBoboaHbii. - 3arn.c 3KkpaHa. -
f13.aHrn. .- (aata obpawenusa: 22.10.2020).

11. Onucanume ocHoB SPICE - wmoaenei. [InekTpoHHbin pecypc] /
OpuumanbHbii - cant  ¢upmbl  National Instruments. - Pexum pocTyna:
http://zone.ni.com/devzone/cda/tut/p/id/5413 (NI Developer Zone) ,
cBoboaHbin. - 3arn.c 3KpaHa. - f13.aHrn. SPICE Simulation Fundamentals.
[InekTpoHHbin pecypc] / http://www.ni.com/white-paper/5413/en.- (aaTa
obpauwenuns: 22.10.2020).

12. National instruments. Multisim. CrpaHuua 3arpy3ku M0 (B T.u. ans
CTyAeHTOB) [JneKTpoHHbin pecypc]/ Pexum poctyna: https://www.ni.com/ru-
ru/support/downloads/software-products/download.multisim.html1#312060
.- (paTta obpawenunsa: 10.05.2020).

13. Micro-Cap 12, SPICE «circuit simulator: evaluation version
[ IneKTpOHHbIA pecypc] / Pexum AocTyna: http://www.spectrum-
soft.com/index.shtm , cBo6oaHbi. - 3arn.c 3KpaHa. - f3.aHrn.- (AaaTa
obpauwenuns: 10.05.2020).

14. SPICE-based analog simulation program TINA-TI [3neKTpOHHbI/
pecypc] / URL: https://www.ti.com/tool/TINA-TI, Bxoa cBO6OAHbIA. -
3arn.c skpaHa. - fI3.aHrn.- (pata obpawenusa: 09.05.2021).

8. ®oHx OUEHOYHBIX MATEPHAJIOB /JIA MNPOBEACHUS TEKYLIero KOHTPOJS
YCIIEBAE€MOCTH M MPOMEKYTOYHOM aTTeCTALNH

CoaepxaHue npoMeXyTOYHOW aTTecTauuMu pacKpbiBaeTcs B KOMNnekTte
KOHTPONUPYOWUX MaTepuanoB, npeAHa3HaUYeHHbIX AN MPOBEpPKU COOTBETCTBUSA
YPOBHSI NOATOTOBKU MO AucuunnuHe TtpeboBaHuam OI0C, koTopble XpaHATCA Ha
Kaheape-pa3pabotuuke PlNJl B neyaTtHom Buge u B 3OC.

9. Ilepeyenb  MHPOPMALMOHHBIX  TEXHOJOTHH,  HCIHOJb3yEeMbIX  IPH
OCYHIeCTBJICHMH 00pa30BaTeJIbHOr0 Ipouecca Mo JUCHHUILIMHE, BKJIIOYas
nepeyeHb NPOrPAMMHOIO olecne4yeHUs] M HMH(OPMANMOHHBIX CIPABOYHBIX
CUCTEM

Ans ycnewHoro OCBOEHUS AMCLMMIIMHBI MCMONb3YNTCS Pecypchl 3MeKTPOHHO/ MH(GOpMaLMOHHO-
o6pa3oBaTenbHOi cpedbl, oGpa3oBaTenbHble WHTEPHET-NOpTanbl, rno6anbHas KoMnblTepHas
ceTb WHTepHeT. B npouecce u3yuyeHWs AMCUUNAMHLI MPOUCXOANT MHTEPAKTUBHOE
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B3auMoAeincTBue OﬁyanNEFOCﬂ C npenojaBaTtenem yepes NUYHbIA KabuHeT CTyA€eHTa.

Nenn Hcnoab3yeMoe mporpaMMHoe odecrnedeHue

1 Chrome

1 LibreOffice

2 Windows

2 Foxit Reader

3 AHTuBupyc Kaspersky

3 GIMP

4 Inkscape

6 Mathcad 15

7 Microsoft Office Visio

8 Multisim 10.1

11 7-Zip

Nermn I/IcnonbsyeMme l'[pO(l)eCCI/IOHaJILHLIe 0a3bl JAAHHBIX U I/IHq)OpMaIII/IOHHBIe
CIIPpaBO4YHbIC CUCTEMBI

1 HaunoHnanbHas 3nekTpoHHas 6ubnuoTteka (H3B) - cBOGOAHBI AOCTYN uuTaTenei
K (oHaam poccuiickux 6ubnuotexk. CoAepXUT  KOMNEKUMM  OUUDPOBAHHLIX
AOKYMEHTOB (KaK OTKpbITOro AOCTyna, TaK W OrpaHUMYEHHbX aBTOPCKUM
npaBoM), a TaKke KaTanor W3jaHuWii, XxpaHauuxca B 6Gubnuotekax Poccum.
(http://H36.pd/)

2 ONeKTPOHHbIi  ()OHA NPaBOBOM WU HAYUYHO-TEXHUUYECKON  AOKYMEHTauum -
(http://docs.cntd.ru/document)

10. Onucanue  MaTepuaJbHO-TEXHHMYECKO  0a3bl, HeoOXoauMoOH  JJIA
0CYIIIECTBJIEHHSI 00Pa30BaTEJILHOI0 MpoIecca Mo AMCIUIIHHE

HaumeHnoBaHMe cienMaJIbHbIX NOMEILNEHUH U MOMeNIeH’il JJIsl CAMOCTOATEIbHOM paﬁoTl)l

yye6Hble ayAMTOPUM ANs NpoBeAeHUs yuyeGHbIX 3aHATHIA

noMeweHnsa Ansi CaMoCTOSTENbHON pa60TH

MaTepuanbHo-TexHUYeckoe ob6ecneueHue " OpraHu3auus
o6pa3oBaTenbHOro nmnpouecca no AUCUMNNMHE  ANA  MHBANMAOB U nuy C
OrpaHUUYEHHLIMW BO3MOXHOCTSIMM 3J0POBbSi OCYWECTBNSGTCA B COOTBETCTBUM C
«MNonoxeHuem 06 06yyeHWM MHBANMAOB U NUL C OFPAHUUEHHLIMU BO3MOXHOCTSMU
340pPOBbA».
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