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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
[IpuMeHsieT eCTeCTBCHHOHAYYHBIC —W/HIIH
Criocoben MIPUMECHSATH
OIIK-1.2 oOIIenH)KEHEPHBIC 3HAHUSA U1 PEIICHHS
€CTECTBCHHOHAYYHEIC u sazau
0OIIenH)XCHEPHBIE 3HAHUS, METOMBI
VYyactByer B TEOPETHUECKIX 31
OIIK-1 MaTEMaTHYECKOTO aHanu3a 31
SKCIEPUMEHTATBHBIX HCCIIENOBAHMUAX
MOJITTUPOBAHUS, TEOPETUYECKOTO H .
OIIK-1.3 00BEKTOB npodeccrnoHaTbHOM
AKCIIEPUMEHTAILHOTO HCCIIEI0BaHHUS
N TSI TEIbHOCTH, B obpaboTke ux
B IIpO(heCCHOHAITBHOM JIeTeNbHOCTH
pe3yIbTaToOB

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPpaMMbl

JIMCLHIUILIMHBI (HpaKTI/IKI/I), WuTerpanst u muddepeHImanbabie ypaBHCHHUS,
TIpe/IIIeCTBYIONIHE M3y 9EHHIO Maremarnueckuil ananus, [IporpammupoBanue, Pusnka
JUCHUITIINHBI, PE3YJIbTAThI

OCBOCHHs KOTOPBIX H€O6XOI[I/IMBI

s OCBOCHHUS JTAaHHOU

JUCIHMIIJINHBI.

JIMCIUTIINHBI (HpaKTI/IKI/I), I | BeruucnourensHast TEXHHKA, MuxkponpoueccopHbie
KOTOPBIX ~Pe3yJIbTaThl OCBOCHHS cucteMsbl, [IpoexkTupoBaHue ammapaTHOro OOECTICUCHHS

%) ABTOMATU3UPOBAHHBIX CUCTCM QHCKT OHHKA
JTaHHOU JTACHUTUIAHBI OoynyT p ’ p

HGO6XOI[I/IMI>I, Kak BXOAHBIC
3HAHHA, YMCHUA W BJIAJICHUA JIA
X N3YUYCHMU.

3. O0beM UCHMIUIMHBI B 32a4YeTHBIX EIMHHUIIAX C YKa3aHHUEM KOJHYEeCTBA
aKajJieMU4ecKHX YaCcOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aionierocsi ¢
npenojaaBarejemM (Mo BUIAAM y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEIBLHYI0 padoTy
o0y4arierocst

OO6muii 00beM TUCIUILIMHEI B 3.€. /4ac: 3 / 108
dopma NpOMEKYTOUHOM aTTecTauu: 3a4eT

Buabl 3aHsTHI, MX TPYI10€eMKOCTB (Yac.) O0beM KOHTAKTHOI

a00ThI
®opma P
JlabopaTopusbie | IlpakTuyeckue CamocrosiTe/ibHAS o0y4arouerocs ¢
oﬁy'{em/m Jlexkuuu
paboTeI 3aHATHS pabora npenoaaBare/iemM
(uac)
ouHas 16 16 0 76 43

4. Copep:kaHue AUCHMUILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pas3gejiam) C
yYKa3aHHeM OTBEJAEHHOr0 HA HUX KOJHYECTBA aKaJeMH4YeCKHMX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: ouHan
Cemecmp: 3




JlekunonHnple 3ansaTus (164.)
1. Jlekuuss 1. BBoaHoe 3aHsATHE {C 3JIEeMEHTAMM 3JJEKTPOHHOr0 OO0y4YeHHUS] H
AMCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOJIOTHIA} (24.)[5,8,10,13] 1.BBenenue.
Ob6miee mpencraBieHre o0 diekTporexHuKe. OCHOBHBIC 3aa4yll JUCIUIUIMHBI U €€
B3aUMOCBSI3b C JPYrUMU JucuuiuinHamMu. (OO0JacTh MPAKTUYECKOro TMPUMEHEHUS
MOJIYYCHHbIX 3HAHUW W HaBBIKOB. CTPYyKTypa Kypca M €ro CBsi3b C JPYTUMH
nucuuiuinHamu. TpeOoBaHus K 3a4€Ty M YPOBHIO YCBOEHUS MaTepHaa.
2./ICTOYHUKH SIIEKTPOIHEPTUU.
[TaccuBHBIE U aKTUBHBIC AJIEMEHTHI AJIEKTPUUYECKUX Ienel u ux napamerpsl. [lonstue
BoJbTaMIiepHoi xapaktepuctuku (BAX). BAX peanbHBIX U H€aTbHBIX UCTOYHHKOB
TOKa M HaOpsDKeHHs] W MX OSKBUBAJIEHTHbIE CXeMbl. B3anmuble mnpeoOpa3oBaHuUs
VMCTOYHUKOB TOKA U HAIPSKECHHUS.
3.OCHOBBI U3MEPEHHI IIEKTPUUECKUX BEIIMYHH.
OCHOBHBIE THIBI ANEKTPOUIMEPHUTENBHBIX MPUOOPOB. M3MepeHne Toka, HaIpsKEHUs,
MOIIIHOCTU. TpeboBaHMs K BOJBTMETPY U ammepMmerpy. Buabl mnorpemHocTei
u3MepeHusi. BrnusHue mnapaMeTpoB U3MEPUTENBHBIX YCTPOMCTB Ha TOYHOCTH
U3MEpEHUs. OJEKTPOHHBIE ocHwIorpadpl: Ha3HAYCHHE, PA3HOBUIHOCTH, MPUHITUI
pabotel. @urypsl Jluccaxy. Kpatkoe copep:kanue mepBoil U BTOPOil 1ab0paTOPHBIX
paboT, BKIItoUas pa30op METO0B 00pabOTKH pe3yIbTaTOB H3MEPEHUH.
4. TlpumeHeHHe MPOrPAMMHBIX CPEJICTB, €CTECTBEHHOHAYYHBIX U OOIICMHKEHEPHBIX
3HAHUM, METOJIOB MATEMATUYECKOT0 aHAIN3a U MOJICIIMPOBAHUS JIJIs CUHTE3a U aHAJIN3a
AJIEKTPUYECKUX TIleneid W BBINOJHEHUS TEOPETUUECKUX M IKCIEPUMEHTATbHBIX
UCCIIEIOBAHUM OOBEKTOB MPOPECCUOHATILHONW JEATEIbHOCTH U 00paboTke uX
pe3ynbTaToB. OCHOBHBIE XAPAKTEPUCTUKU CHUMYJISTOPOB DJIEKTPOHHBIX YCTPOWCTB H
METOJUKU pabdOThl C HUMHU I PELICHUs 3aJad aHajlu3a U CHHTE3a JJEKTPUUYECKUX
cxem. [lonsitue Spice — moneneit. [IporpammHoe obecrniedueHue sl MOACIUPOBAHUS
cxem ¢upm National instruments (Multisim), Spectrum Software (Micro-Cap).
CB00OIHO pacTpocTpaHsieMble HHTEPHET-CEPBUCHI I MOJCITUPOBAHUS DTIEKTPUIECKUX
CXEM.
2. Jlekuusi 2. DJyeKTpU4YecKHe IeNu MOCTOSTHHOIO TOKA. {C 3JIeMeHTAMH
3JIEKTPOHHOI0 OOy4YeHHs W JUCTAHUMOHHBIX O00pPa30BaTeJbHBIX TEXHOJOTHIi}
(24.)[5,12,13] OcHOBHBIE MOHITHUSI TEOPUU PIESKTPUUECKUX LIETICH: KOHTYP, BETBb, y3€ll.
HezaBucumble KOHTypbl. (OCHOBHBIE CBOWCTBA M 3aKOHBI JIMHEWHBIX LIEMEH.
[lorennuaneHass auarpamMma. bamaHC  MOIMHOCTM B JJIEKTPUYECKUX  LIETSX.
Knaccudukaiuys METo10B pacuera JUHEHHBIX AIEKTPUUECKUX LIeTei
3. Jlekumst 3. MeToabl pacyera JJIEeKTPUYECKHX Ueneil {¢ 3jeMeHTaMu
3JIEKTPOHHOT0 OOY4YeHHUSI M JMCTAHIMOHHBLIX 00pa30BaTEeJbHBLIX TEXHOJOTHA}
(24.)[5,12,13] 1. bazoBbie METO/IbI pacueTa JICKTPUUECKUX LICTIEH.
3akonsl Kupxroda. Meron KOHTYpHBIX TOKOB. MeToa y3J0BBIX MOTEHIIMAIOB
(HanpspKeHuit). DKBUBAJICHTHBIE MTPeoOpa30BaHus NEKTPUUECKUX lienel. Pasperienue
HEOMpEeNeICHHOCTe TMpu  pacuerax 0a30BBIMM  METOJaMU C NPUMEHEHHEM
HKBHUBAJICHTHBIX MPEe0Opa3oBaHUI



2. CoenuanpHble 4YacTHbIE METOABI pacueTa »JJIEKTPUYECKUX Leneil. Meroasl
HAJIOXKEHUs, IKBUBAJICHTHOTO TEHEPATOpa, SKBUBAJCHTHBIX NPEOOpa3oBaHUM, JBYX
y3JI0B, MPOTIOPIIMOHANBHBIX BeM4nH. KpaTkoe copepxanue mabopatopHoi paboThI 3
4. Jlekuusi 4. JaexkTpuveckue oOJHO(Pa3HbIE MeNM IMEPEMEHHOr0 TOKa {C
3JIEMEHTAMM JJICKTPOHHOI0 OOY4YeHUS] M JMCTAHUMOHHBIX 00pa30BaTEJIbHBIX
TexHoyuoruu} (24.)[5,12,13] OCHOBHBIE MOHATHS BIEKTPUUECKUX LENEH NEPEMEHHOTO
TOKa. BekropHas u KOMIUIEKCHass (QOpMbl NPEACTABICHUS CHUHYCOUJAIbHBIX
HarnpsbkeHuil. BektopHas u Tonorpaduueckas quarpaMMbl. AKTUBHBIE M PEaKTHUBHbBIC
KOMIIOHEHTBI ~ 3JIEKTpUYeckux 1mene. KommekcHbld MeTon  pacuera ueneu
nepeMeHHoro Ttoka. IIpocreiimme BektopHble auarpammbl RC m RL — nemneid.
[IpeoOpa3zoBaHre SHEPTUM B LIETISIX IEPEMEHHOI0 TOKA. AKTUBHASI, peaKTUBHAs, MOTHAs
U MrHoBeHHass MoiHOCTH. Koadpduuuent wMomHoctu. Pe3oHancel B 1emsix
nepeMeHHoro Toka. IlocnemoBaTenbHBIM M MapajuleNbHBIM pe3oHaHC. B3anmHas
VHJIYKTUBHOCTb. Llenu ¢ MHAYKTUBHO CBSI3aHHBIMH 3JIEMEHTAMH U MAaTPUUYHBIE METOJIbI
uX pacyeta. DiekTpuueckue Tpanchopmaropsl. Kpatkoe cozpepskanue mabopaTopHOM
pabots! 4

5. Jlekuusa 5. DilekTpuuyecKkHe MAIIMHbI, Tpexda3sHble NeNu U LeNnu
HECHHYCOMJAJIBHOTO TOKa {C JJIeMEHTAMH JIeKTPOHHOIO0 OO0y4YeHUsl U
AUCTAHIMOHHBIX 00pPa30BaTeIbLHBIX TexXHoJoruii} (24.)[5,12,13] 1. DnexTpuyeckue
1enu Tpex@azHoro CUHycOuAanbHOTO Toka. Tpexdasusie nenu. OCHOBHbBIE MOHSITHUS U
onpenenenus. JIuneitnsie U ¢a3zHbie TOKU U HanpspkeHusl. CXeMbl BKIIFOUEHUS 3BE30U
U TpeyrojbHUKOM. OCOOEHHOCTH pacyeTa MOIIHOCTH B Tpex(}a3HbIX LEMsX.
OnpenenuTens nopsiaKa cieaoBanus ¢as.

2. DIIEKTPUUYECKUE MU C HECUHYCOUIAIbHBIMU UCTOYHUKAMU M METOJIbl UX pacyeTa.
OO6miee mnpeacTaBiIeHUE O HECUHYCOUJAIBHBIX HCTOYHMKAX TOKAa U HaIMpPsHKEHUS.
CrexTpanbHOE pa3lIoKEHUE UCTOYHUKOB. Pan dypbe U ero nmpuMeHEHHUE Il pacuera
HECUHYCOUJIAJIbHBIX JJIeKTpuueckux meneil. Jluckpernsrit cnektp. IIpeobGpazoBanue
@ypbe. CHeKTpalibHbIA aHAIA3 CUTHAJIOB. ANEPUOJIMYECKUE CUTHAJBl U UX CIEKTPBHIL.
Meronuka pacuera HECHHYCOMJAIbHBIX Iener. Pacuer MOIIHOCTH B HEJIWHEHWHBIX
AIEKTPUUECKUX LEIAX. XapaKTEPUCTUKN HECUHYCOUIAJIbHBIX BEJIUYNH

3. DnexTpuueckue MamuHbl. Kimaccupukamus 3JIeKTPUIECKUX MAIIUH U UX OCHOBHEBIC
XapaKTEPUCTUKU U TapaMmeTpbl. OOIre MpUHITUIIE padOThl MAIINH TOCTOSHHOTO TOKA
U AaCUHXPOHHBIX JBUraTeneil. . MexaHuueckass xapakrepuctuka. Koadduiuent
CKOJIbKEHHS.

Kpartkoe coneprxanue 1abopaTtopHoi paboThl 5

6. Jlekuus 6. HesqimHelHbIe dJIEeKTPUYECKHE LeENu {C 3JIeMEHTAMH 3JIEKTPOHHOIO
o0y4yeHHUs1 W [JUCTAHHUOHHBIX 00pa3oBaTeJbHBIX TexHoJorui} (24.)[5,12,13]
[lonAaTne HenuHeWHOMW uenu. BonbTamIepHble XapaKTEPUCTUKH YYACTKOB ILICTICH.
DJIEeMEHTbl C DJJEKTPUYECKUM Tructepe3ucoM. (CTaThudeckoe U JIHUHAMUYECKOE
comnpoTuBieHue. MeTopl pacuera HEIMHEWHBIX Lenel. ['paduueckre MeToabl pacuera
HEJIMHEMHBIX JJICKTPUUYECKUX LIENEH: MTOCIEI0BATENBHOE, TApaUIEIbHOE U CMEIIaHHOE
COCIMHEHUE DJJIEMEHTOB. Pacuer HEIMHEHWHBIX LEeNed METOJOM JBYX Y3JI0B U
DKBUBAJIEHTHOr'0O reHeparopa. MeTos InHeapru3alni U UTEPAMOHHBIE METObI pacyeTa.
Kpatkoe conepkanue gabopaTopHoit padoThI 6.



7. Jleknus 7. Ilepexoanbie mpouecchbl {C 3J1eMEHTAMH 3JIEKTPOHHOI0 00y4YeHHUsl U
AMCTAHIIMOHHBIX 00pa3oBaTeJbHBLIX TexHoJoruii} (24.)[5,12,13] 1. Ilepexonnsie
IIPOLECCHI B ANEKTPUUECKUX LIETISX.

OOmiee mpeacTaBieHUE O MEPEXOAHBIX MPOILECCAaX, UX PA3HOBUIHOCTH U MPUUYUHBI
BO3HUKHOBEHUSA.  BBICTpble  MEpexXOoAHbIE  MPOLIECChl.  3aKOHBI  KOMMYTAlIHH.
[IpunyxneHHbId W CBOOOAHBIM pexuM. OOMMKA MOAXOJ K pacyery MNEepeXOHbIX
MIPOLIECCOB.

2. Metoppl pacyeTa NepexoIHbIX MPOLECCOB B JIEKTPUUECKUX LETSX.

KpaTkas xapakTepucTMKa METOJIOB pacuera MEePEXOJHbIX MpoueccoB. Kiaccuueckui
Meton pacuera. Ilepexonmueie mpomeccel B 1emsx 1,L,C. OcobeHHOCTH pacuera
NEPEXOAHBIX MPOILIECCOB B LIEMAX MEepEeMEHHOro Toka. [IpuMeHnenue mpeoOpa3zoBaHUM
Jlanmaca K pacyeTy IMEpexoJHbIX IMpoueccoB. OnepaTopHbId METOA pacyera
nepexoHbIx mnpoueccoB. @opMyna pasioxeHus. Pacuer ¢ NMpuMEHEHUEM HHTErpalia
HMioamenss u ero Bapuanmii. [Ipumenenue mpeoOpazoBanus Dypbe K pacuery
nepexoAHbIX mporeccoB. OOIIee MpeACTaBICHHEe O IPUMEHEHUH METO0/1a IPOCTPAHCTBA
COCTOSIHUM JUISl pacueTa NePEXOIHBIX IMPOLIECCOB.

3. Kpatkoe conepxanue mabopatopHoit paboThl 7

8. Jleknus 8. MarHuTHbIe HeNu U JAJMHHbIEC JUHUHU {C 3JIEMEHTAMH JIEKTPOHHOT 0
o0yuyeHHUs] M JMCTAHUNOHHBLIX 00pa30BaTe/IbLHbIX TexHoJorwii} (24.)[5,8,12,13] 1.
MarauTHbI€ IENU U OCHOBBI TEOPUU AIEKTPOMArHUTHOTO TTOJIS.

OCHOBHBIE MMOHATHS U YPABHEHUSI TEOPUH JIEKTPOMATHUTHOTO MOJISL.

2. MarHuTHbIE e U METOABI UX pacuera. CBSI3b METOJIOB PAaCU€Ta MATHUTHBIX LIETIEH
C METOJIaMU pacueTa Iene MOCTOSHHOTO TOKa.

3. Jnuuuble nuHuM [lonstue pnuHHOW suHMM. Crosiure BOJHBL. (OCHOBHBIE
XapaKTepUCTUKN JJIMHHBIX JUHUWA. BomHoBoe comporuBneHue. OCHOBHBIE METOIBI
pacyera JIMHHBIX JMHUA. OCOOEHHOCTHM TMPOTEKAaHUSI MEPEXOJHBIX MPOIECCOB B
JUTMHHBIX JIMHUSIX. OCOOCHHOCTH pacueTa MepexoHbIX MPOLECCOB B JUTMHHBIX JIMHUSIX.

JlabopaTopHbie padorsbl (164.)

1. Pabdora Nel. DuekTpousmMepureabHble MPpUOOPHI {padoTa B MaJbIX IPyHmax}
(24.)[1,2,13,15,16] 3HAKOMCTBO C Ja0OPATOPHBIM CTEHJAOM B dYacTH pPadOT Mo
JIIEKTPOTEXHUKE U1 TPOBENCHUS SKCIEPUMEHTAIBHBIX HCCIEIOBAHUM OOBEKTOB
npoheCcCUOHATBPHON AEATEIBLHOCTH - SJIEKTPUUECKUX Lenei. M3ydyenue u caaya npaBuil
TeXHUKH Oe3omacHocTU. DopMynMpoBaHME OCHOBHOM LenH J1abOpaTOpHBIX padoT,
BBINIOJIHAEMbIX Ha PEalbHOM O0OpYJOBaHMH KAaK Pa3BUTHE HABBIKOB COOPKM M MOHTa)a
ANEKTPUUECKUX CXEM, OLIEHKH UX pab0TOCIOCOOHOCTH, a TAKKE HABBIKOB OOHAPYXEHUS
IIPOCTEUIINX HEHUCIPABHOCTEH, HACTPOMKM UM HAIAAKU DJIEKTPUYECKUX CXEM,
NOCTAHOBKM W MPOBEACHUS  MPOCTEUIIUX  BBIYMCIUTEIBHBIX W  HATYPHBIX
JKCIIEPUMEHTOB, TEOPETUYECKUX M IKCIEPHUMEHTAIBHBIX HCCIECIOBAaHUMN JJIEKTPOHHBIX
KOMIIOHEHTOB M CXEM, NPUOOPETEHNS HABBIKOB MPUMEHEHUS! €CTECTBEHHOHAYUYHBIX U
OOIIEHH)KEHEPHBIX 3HAHWM, METOJIOB MAaTEeMAaTUYECKOrO aHajlu3a W MOJEIMpPOBaHMUS,
TEOPETUYECKOI0 M  OSKCIEPUMEHTAILHOTO HCCJIENOBAaHUS B  NMPOQeCcCHOHAIbHON
NEeATENBHOCTH



W3yyeHnue 1eHbl JeJICHUS aHAJIOTOBBIX IKajd. Brusaue mnapamerpoB mnpubopa Ha
METOJMYECKYI0 TOTPEIIHOCTh W3MEpPEHUs TOKOB U HampspkeHud. Krnaccudukarms
ANEKTPOU3MEPUTENBHBIX  yCTpOMCTB.  OCHOBHBIE  BHUJIBI M XapaKTEPUCTUKU
IIPOMBITIUICHHBIX CTPEIOYHBIX W IUGPOBBIX NpuOOpoB. M3mepenne HampspKeHWH Ha
ydacTkax uenu. MzmepeHue akTUBHBIX CONpPOTUBICHUN. OrnpeaeneHue UeHbl IeIeHUs
ociuuiorpada mo BpeMeHd U amrutyae. [loHstue o CUHXpOHU3AIMU, 3JIEKTPOHHOU
ayne BpemeHu. llpencraBmenue o z-Bxone U Qurypax Jluccaxy. HM3mepenue
ocryuiorpadoM 4YacTOThI, aMIUIMTYJbI U ()a30BBIX CIABUTOB KOJICOAHUN pa3IMUYHOM
dbopMbl  (rapMOHUYECKOM, MPSIMOYTOJBHOM, TpeyroyibHOi). OlleHKa MOTPelIHOCTH
WU3MEPEHUS YACTOThI U HAPSHKCHUS.

2. Pabdora Ne2. HcciaenoBaHue CpeACTB HU3MEPeHHdT HW  HMCTOYHUKOB
JJIEeKTponuTaHus  {TBopuYeckoe 3aganme} (24.)[1,2,12,13,14] Omnpenenenue
BHYTPEHHHUX CONPOTHUBJICHUNM MCTOYHUKOB TOKA W HAIpPSIKEHHS, BOJIBTMETpPA H
Musmamnepmerpa. OlleHKa MOrpelIHOCTE M3MEpPEHHs] TOKOB U HaIpSKEHU
IIEKTPOU3MEPUTENBLHBIMU TTpubopamu. MccnenoBanue BOIbTaMIEPHBIX XapaKTEPUCTUK
UCTOYHUKOB TOKA UM OLEHKAa TOTPEHIHOCTEH M3MEpPEeHHs] Ha CHUMYJSATOpax
AIEKTPUUYECKUX CXEM

3. PaGora Ne3. UccienoBanue neneid mocTtossHHOro toxka(24.)[1,5,12,13] Cnoxnas
uenb. 3akoH Kupxroga. MeTon KOHTYpHBIX TOKOB. METOJ Y3JIOBBIX MOTEHILHAJIOB.
[IpumeHnenue Ipyrux METOJ0B ISl pacueTa dJIEKTPUUECKUX IETEH.

4. Padora Ned. HccaenoBanme unemeil o0aHO(A3HOrO0 IEPEMEHHOr0 TOKA
{TBOopueckoe 3amanme} (24.)[1,5,12,13] Omnpenenenue napaMeTpoB KaTyLIEK
pE30HAHCHBIMU MeToaaMu. l[lapamienbHbll U MOCIENOBATENbHBIN PE30HAHCHI. Pacuer
pa3BETBICHHBIX Lienei, coaepxkamux R, L u C sneMeHTsI

5. Pabora NeS. HMccaenoBanme Tpex(a3sHbIX M HEJUHEHHBIX 3JIEKTPHUYECKUX
neneii(24.)[1,12] MccnenoBanue u pacuer TpexdaszHOH 3JIESKTPUUECKON MU MpH
COCAMHEHUHU HArpy3Ku 3BE€3J0M M TPEYroJbHUKOM. AHanu3 Lened Npu HAIUYUH
HECHUHYCOUIAJbHBIX UICTOYHUKOB

6. PaGoraNe6. UcciienoBaHue HeJMHENHHBIX JJIEKTPHYECKHUX Leneil MOCTOSIHHOTO
TOKa {C JJieMEHTAaMH JJIEKTPOHHOr0 OO0y4YeHMS M JUCTAHHMOHHBIX
oOpa3oBarejJbHBIX TexHosormid} (24.)[1,12,13] Cuatue BAX cratudyeckum
criocoboM. Pacuer mnapanienbHO - MOCHEAOBATEIBLHOIO COCIUHEHUSI HEJIMHEHHBIX
3JIEMEHTOB U MPOXOJHON XapaKTEPUCTUKH HETUHEWMHOMN LIETH

7. PaGora Ne7. HcciaegoBaHue M pacyeT MNepexoaHbIX mpoueccon(4u.)[1,12]
MogenupoBaHue W pacyeT MEPEeXOJHOTO TMpollecca KIACCHYECKUM M ONEpaTOPHBIM
METOJI0M

CamocrosiTesibHast padora (764.)
1. U3yyeHne TeOpeTHYECKOT0 MaTepUaJIa {C 3JIeMEHTAMM JIeKTPOHHOT0 00y4eHHUs
U JUCTAHUMOHHBIX oOOpa3oBaTeJbHBIX TexHoJormii} (384.)[5,6,7,8,9,10] Llennbto
camocTtoarenbHoi paboThl cryaeHToB (CPC) sBnsercs yriayOneHue M 3aKkperieHue
3HAHUW MO H3Y4YaEMbIM TEOPETUYECKUM pa3jesiaM JAUCHUIUIMHBI, MOATOTOBKA K
BBITIOJIHEHHUIO JTA0OPATOPHBIX pabOT U WX 3alIuTe, 0QOPMIICHHE OTYETOB 10



BBITIOJIHEHHBIM JIa0opaTopHbIM paboTam. CaMOCTOATENBHOE OCBOEHHE HEKOTOpPOM
YacTH y4eOHOTO M CIPABOYHO-METOJAMYECKOT0 MaTepHalia OCYIIECTBIISIETCS B TEUECHUE
BCEr0 CeMecTpa MPH BBIMOJIHEHUH JJA00OPATOPHBIX PAaOOT M MOATOTOBKE K 3a4ETY.
Kpome toro, B pamkax CPC cTyaeHTbI JOJIKHBI:

1. Ilocne mnepBoil JNEKUMHM MOBTOPUTH pasznen "OJIEKTpUYECTBO MU MarhHeTusm"
IIKOJIBHOTO Kypca (PU3UKH.

2. K 3ammure nepBoii JabopaTOpHOM padbOThl HEOOXOAMMO MPOYMTATH pased,
MIOCBSIIICHHBI OCHOBAM TEPMHUHOJIOTHH WH(GOPMAIIMOHHO-U3MEPUTEILHON TEXHUKH U
MeTposioruu. Kpome Toro, HyHO

no nmpuwiaraeMoi JnuTeparype u HWHTepHeT - WHGOPMAIMOHHBIM pecypcam
CaMOCTOATENIbHO  M3Y4YuTh  pasznen  "MeTtonbl W cpeAcTBa  aBTOMATHU3AlUU
CXEMOTEXHUYECKOTO MPOEKTHUPOBAHUS 3JIEKTPOHHbIX cxeM". Cpeau Takux CpeICTB
MOXXHO Ha3BaThb cucteMbl mpoekTupoBanus ACAD, Altium (P-CAD), MultiCap,
Proteus, Orcade, a Takxke mporpammHoe obecrneuenue ¢upmbl National Instruments
(LabView, Multisim). HyxHO moiayuuTh 0O0IIe€e NpPEICTaBIEHWE O BO3MOXKHOCTSIX
MIEPEUUCTIEHHBIX CUCTEM U YMETh JIaTh UX CPABHUTEIBHYIO XapaKTEePUCTHUKY. [Ipu s3TOM
JIETATPHO HY>KHO OCBOUTH OCHOBBI PabOThI B cpeae MultiSim, a Taxxe Ha MHTEpHET -
pecypcax.

OCHOBHOH yHOp IIPH BBHIITOJIHEHUU CAMOCTOSITEIbHON pabOThI HYKHO CAENaTh Ha TOUCK
BEPHBIX OTBETOB K BOMPOCAM IO CaMOMPOBEPKE M HA M3YYCHHE METOJIOB PEIICHHS
TUIIOBBIX 3a/1a4

2. [ToaroToBKa 0TYETOB MO BHINMOJHEHHBIM PadoTaM, MOJAr0OTOBKA K UX 3alUTE U K
NPOXOKAEHUIO TPOMEXKYTOUHOIl aTrrecTanuu {C JJIeMEeHTaAMH 3JJIeKTPOHHOIO
00y4eHHUs U JUCTAHIUOHHBIX 00pa3oBaTebHbIX TexHoyorui} (384.)[1,2,3,4,5,7,11]
[Ipu moaroroBke oT4eTa Ba)KHO COOJNIIOAATH BCE IMpaBuia, MPEACTABICHHbIC B Hadale
npe3eHTanuu ((popmaTupoBaHre YUCIOBBIX JAHHBIX, TpadUKOB, HyMepalus CTPAHUI] U
T.J.), a TaKkXKe CJIeIUTh, 4YTOObBl B OTYET OBUIM BHECEHBI BCE KOMIIOHEHTHI,
NIepeYMCIICHHBIC Ha Claiijie TT0 KOHKPETHOU padoTe.

JIyist TOATOTOBKE K 3alIuTe padOThl U K TECTOBBIM HCHBITAHUSIM OPHEHTHPOBATHCS Ha
BOIIPOCHI JIJIs CAMOTIPOBEPKH M IPUMEPHI 33 TaHHI

5. IlepeyeHb Y4e0OHO-METOAUYECKOTO OO0ECIEYEeHUS CAMOCTOSITEJIbHON PadoThI
o0y4arouuxcs Mo AUCHUIIHHE

Jist xaxaoro oOydaromierocsi 0o0ecrnedyeH WHAWBHUAYalbHBIM HEOrpaHUYEeHHbBIN
JOCTYIl K  DJIGKTPOHHO-OMONMOTEYHBIM  cucteMaMm: JlaHb, VYHHBeEpcHUTETCKas
Oubnuoreka OH-TAWH, dJeKTpoHHOW Oubnmoreke AnTI'TY u K 2JIeKTpOHHOMN
nH(OPMAITMOHHO-00pa30BaTeILHOM Cpeie:

1. CyukoBa JL.U. AmnmapaTHo-mporpaMMHOe obecrieueHrne JIabopaTOPHOTO
IPaKTHKyMa 10 Kypcy "DIeKTpOTeXHUKa U 3JeKTpoHuKa': yued. mocobue /Cyukona JI.
N., Axynun A. I'.; Ant. roc. texH. yH-T uMm. M. W. [lomsynosa.-bapnayn: M3zn-Bo
Antl'TY, 2008.- 206 c.: wun. -10 »3x3.- Ilpsamas cceuika: Ilpsimas ccbuika:
http://elib.altstu.ru/eum/download/avs/eltech-suchkva.pdf



2. Axynun A.I'. DnexkTpoTexHuka: cnaiasl K Kypey jgekuuii /A. . SAxynun.-(pdf-
daiin 1.24 MB).-bapnay: Antl'TY, 2015. - URL:
http://elib.altstu.ru/eum/download/ivtib/uploads/yakunin-a-g-ivtiib-55f117748d55d.pdf

3. WleitnakoB, H.E. Onexkrporexnuka. [Ipumepsl perieHuss TUMOBBIX 3a4ay:
3aaHus Ha camornoArotoBky : [16+] / H.E. IlleiinakoB ; PocToBckuit rocynapcTBeHHbII
skoHomuueckuid  yHuBepcuteT (PUHX). — Pocros-na-/lony : W3narenbcko-
nonurpaduueckuit kommiekc PI'DY (PUHX), 2018. — 104 c. : cxem., Tabn. — Pexum
noctyna: no noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=567062
(mara obpamienus: 22.10.2020). — bubnuorp. B kH. — [SBN 978-5-7972-2465-5. — Tekcr
. DJICKTPOHHBIN.

4. CunpBamko, C.A. JlabopaTopHblii TNPaKTUKyM IO  JUCIUIUIMHE
«INEeKTPOTEXHUKA, OJJIEKTPOHUKA M CXEeMOTexXHHMKa» : ydeOHoe mocobue / C.A.
CunpBaiko. - Openoypr : OI'Y, 2012. - 103 c. : un., cxem. - bubnuorp. B kH. ; To xe
[DnexTponHbIi pecype]. - URL: http://biblioclub.ru/index.php?page=book&i1d=270292
(04.01.2019).

6. [lepeyeHb y4eOHOM JTUTEPATYPbI
6.1. OcHOoBHas nuTEpaTypa

5. KpytoB, A. B. TeopeTuueckre OCHOBBI 3JICKTPOTEXHUKH : yueOHOE mocodue /
A. B. Kpyros, O. JI. KoueroBa, T. ®@. I'y3aHoBa. — MuHck : PecnyOnukaHckuii
UMHCTUTYT npodeccuoHansHoro odpaszosanus (PUIIO), 2016. — 376 ¢. — ISBN 978-
985-503-580-1. — TekcT : 3neKTpOoHHBINA // DneKTpoHHO-OuOIMoTeuHas cuctema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/67742.html (mara oGparieHus:
22.10.2020). — Pexxum nocTyma: sl aBTOPU3UP. MOJIb30BATENEH

6. TeopeTnueckre OCHOBBI JIEKTPOTEXHUKH : yueOHuK : [16+] / U. . Jluzan, K.
H. Mapennu, W. B. KoBanesa [u np.]. — Mocksa ; Bonorna : Undpa-Unxenepus, 2021.
— 627 c. : wun., Tabmn., cxem., rpadp. — Pexum nocryma: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=618546 (nmata obOpamenus: 12.03.2023).
— buGnuorp. B kH. — ISBN 978-5-9729-0663-5. — TekcT : 371€KTPOHHBIN.

7. DnekTpoTexHHKa : ydeOHoe mocobme : [16+] / B.B. bormanor, O.Bb.
Haseinenxo, H.IT. Casun, A.B. CancameB ; HoBocuOGupckuii ToCyaapCTBEHHBIN
TexHU4YecKui yHuBepcutrer. — HoBocuOupck : HoBocuOupckuii rocynapcTBEHHBIN
TeXHUYEeCKu yHuBepcuret, 2019. — 148 c. : wi., Tabn. — Pexxum poctyna: no noAmnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=575382 (mara oOpaieHus:
22.10.2020). — bubnuorp.: c. 144. — ISBN 978-5-7782-3954-8. — TekcT : 31€KTPOHHbBIN

6.2. JlononHuTeNbHAS IUTEPATYpa

8. KyzoBkuH, B. A. Teoperumueckas sJeKkTpoTexHuKa : yueOHUK / B. A.
Ky3oBkuH. — Mocksa : Jloroc, 2006. — 495 c¢. — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=89927 (nara obpamenus: 12.03.2023). —
ISBN 5-98704-092-2. — TeKCT : 3IEKTPOHHBIIA.

II0JIb30BAaTEIIEH.
9. [Iununenko, A. M. OcHOBBI aHanM3a UEMNen ¢ pacrpeaeIeHHbIMU



napaMeTrpamu : yueoHoe nocobue : [16+] / A. M. [Tunmunenko ; KOxubIi QeaepanbHbIM
yHuBepcuteT. — PocroB-Ha-Jlony ; Taranpor : FOxHbIl (eaepanbHblil YHUBEPCHUTET,
2021. — 117 ¢ : wun. — Pexum pgocryna: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=691300 (mata obpamenwus: 12.03.2023).
— ISBN 978-5-9275-3954-3. — TekcCT : 27€KTPOHHBIH.

10. [MannpukoB, A. C. DIEKTPOTEXHUKA C OCHOBAMHU BJIEKTPOHHUKHU : y4eOHOE
nocobue : [12+] / A. C. lanapukoB. — Munck : PUIIO, 2016. — 319 c. : cxem., Tadm.,
WII. — Pexum JocTyna: 1o MHOJIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=463677 (nara obpamenus: 12.03.2023).
— bubnuorp.: ¢. 309-310. — ISBN 978-985-503-577-1. — TeKCT : 2JIEKTPOHHBIH.

11. Pexkyc I'. I OCHOBBI 3JE€KTPOTEXHHKH U DIJIEKTPOHUKH B 3ajadyax C
penieHusIMu: y4eb. mocodue [3mekTpoHHblid pecypc]. - M.: lupexkr-Menua, 2014.- 344
c. Hoctyn u3z OBC «YuuBepcurerckas Oubnmoreka online». - Pexxum pocryna:
http://biblioclub.ru/index.php?page=book red&id=233698&sr=1. - 3armu. c 3kp.

7. Ilepedyenbp pecypcoB HHPOPMANHOHHO-TEIEKOMMYHHMKALIMOHHOM  CeTH
«/HTEpHET», HEOOXOAMMBIX /111 OCBOCHHUS TUCIHMILIMHBI

12. DMynsTOp DJIEKTPUUYECKHX CXEeM [DIEeKTpOHHBIN pecypc] /— Pexum moctyma:
http://www.falstad.com/circuit, cBoOoaHBI. — 3ari.c skpaHa. — S3.aurm. .- (mata
obpamenus: 22.10.2020).

13. Onucanne ocHoB SPICE — moneneit.[OnektpoHnsii pecype] / OdunnanbHbIi
CaT bupmbl National Instruments. — Pexum JOCTyma:
http://zone.ni.com/devzone/cda/tut/p/id/5413 (NI Developer Zone) , cBoOomHbIi. —
3arin.c skpana. — f3.aumi. SPICE Simulation Fundamentals. [DnexTponnslii pecypc] /
http://www.ni.com/white-paper/5413/en.- (nata oopamenus: 22.10.2020).

14. Odunmanpabiii cadt ¢upmbl National Instruments.[DnekTpoHHBINH pecypc] . —
Pexxum nocryma: https://www.ni.com/ru-ru.html.- (maTa obpamenus: 22.10.2020).

15. National instruments. Multisim. Ctpanwuta 3arpy3ku 11O (B T.4. 17151 CTYJI€HTOB)
[DneKTpOHHBIIH pecypc]/ Pexxum JIOCTYTIA: https://www.ni.com/ru-
ru/support/downloads/software-products/download. multisim.html#312060 .-  (mara
obpamienus: 22.10.2020).

16. Micro-Cap 12, SPICE circuit simulator: evaluation version [DieKTpOHHBII
pecypc] / Pexum moctyma: http://www.spectrum-soft.com/index.shtm, cBoOOgHBINH. —
3aru.c aKpaHa. — f3.aHr.- (mata odpamenus: 22.10.2020).

8. ®oHa OIEHOYHBIX MAaTepuajoB /Uil TPOBeleHUS] TEKYyIlero KOHTPOJs
yCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTecTaluu

ConepkaHue  MOPOMEXKYTOUHOM — aTTeCTallMd  PaCKPBIBAETCA B KOMILIEKTE
KOHTPOJIMPYIOIIMX MAaTEpUaJIOB, MPEAHA3HAUYCHHBIX ISl TMPOBEPKU COOTBETCTBUS
YPOBHSI MOATOTOBKUA MO jucuuiuinHe tpedoBanusiM DI'OC, koTopble XpaHATCA Ha
kadenape-pazpadborunke PI1J] B meuarnom Bujge u 8 DOC.

®onn  oneHouyHbix MatepuanioB (DGOM) 1o OUCHUIIIMHE TPENCTaBlIeH B
MPUIOKEHUH A.
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9. IlepeyeHb MH(POPMANHOHHBIX TEXHOJIOTH, HCIOJb3yeMbIX MPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOI0  mpolecca MO0 JUCHMIUVIAHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOI0 odecrnevyeHusi U HH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Jlis yCHemHoro OCBOEHHUS AMCLUIUIMHBI HCHOJB3YIOTCS PECYpPChl 3JIEKTPOHHON HH(POPMAIMOHHO-
o0pa3oBaTeNbHON Cpelibl, 00pa30BaTENIbHbIE WHTEPHET-NOPTAJbI, INI00AJbHAs KOMIIBIOTEPHAs CETh
Hurteprer. B mnponecce n3ydeHHMs IUCUUILUIMHBI INPOMCXOAUT HHTEPAKTUBHOE B3aHMOJCHCTBHE
o0yyaroIerocs ¢ mpenojiaBaTesieM uyepe3 JMYHbIH KaOUHET CTyIeHTA.

Nenn Hcnoab3yemMoe mporpaMMHoe odecnedyenne
1 LibreOffice
1 Foxit Reader
2 Windows
2 Kaspersky Endpoint Security ans 6usneca PactmmpeHHbIH
3 AnTuBupyc Kaspersky
4 Mathcad 15
5 Micro-Cap
6 Multisim 10.1
7 Scilab
Nenn Hcnoan3yembie npodeccuona bHbie 6a3bl JAHHBIX U HHPOPMAIMOHHbIE
CIIPABOYHBIE CHCTEMbI
1 BecrutatHast snekTpoHHass OuOnmoreka onynaiiH "EnmHOe OKHO K 00pa3oBaTeNbHBIM

pecypcam" Uil CTy[ICHTOB M MpENOAaBaTelNieil; KaTaJor CChUIOK Ha 0Opa3oBaTebHBbIC
uHTepHeT-pecypcsl (http://Window.edu.ru)

\S)

HanmonaneHas anektponnas 6ubnauoreka (HIB) (http://H36.pd/)

2 Hanumonanenas snexkrponnas 6ubnuorexka (HOB) — cBoOomubIil nocTyn uMTareneil k
¢donmam poccuiickux Oubmmorek. CoIep>KUT KOJUIEKIHMH OLMU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTA, TaK U OTPAHWYCHHBIX aBTOPCKUM TPABOM), a TaKKe KaTajor
u3aHui, xpaasimuxcs B oubmuorekax Poccun. (http://mH36.pd/)

3 [TopTan kpynHeimeir B mupe npodeccruonansuoit opranmzanuu [EEE, 3anumaromerics
pa3paboTkaMu B OOJIACTH 3JIEKTPOHUKH, MH(OPMATHKH, BBIUUCIUTEIBHOW TEXHUKH,
MPOTPAMMHOTO  O0€CTICUCHMs, KOMMYHHKalMid ©W  00paboTku  HMHQpOpMaIUH
(https://www.ieee.org/;

https://www.ieee.org/communities/ieee-resource-centers.html)

10. Onucanue MaTepPUAJIbHO-TeXHUYECKOM 0a3mbl, HeoOXoauMoH  JJIA
OCyIlleCTBJIEHHSI 00Pa30BaTEeJILHOI0 MpoIecca Mo AMCIUIIHHE

HaumeHoBaHMe cienUAJbHBIX OMENIeHUWI U MOMeIeHN I VISl CAMOCTOSITEJIbHOM PadoThI

y4eOHbIE ayTUTOPHUH JIJIsl TPOBEACHHS YUCOHBIX 3aHITHI

MMOMEIICHMS 711 CAMOCTOSTEIbLHOM pa6OTBI

MartepualibHO-TEXHUUECKOE O0EeCredeHue W OpraHu3anusi 00pa30BaTeIbHOIO
npoiiecca Mo JUCHUIUIMHE JJI1 UHBAJIUIOB U JIUI[ C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsl OCYUIECTBIIsIETCS B cOOTBETCTBUU C «IlojoxkeHneM 006 00ydyeHUH WHBAJIU]IOB
U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBBS.
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