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ITporpamma auctuminael «CXeMOTEXHHKA JJIEKTPOHHBIX YCTPOHCTB
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I[Iporpamma auctumuuasl «CXeMOTEXHHKA JJIEKTPOHHBIX YCTPONCTB

ABTOMATHKH» 1o HanpasieHni015.03.04. «ABTomMaTH3alHsA TEXHOJOIHYECKHX
NpoueccoB H  MNPOH3BOACTB» U  npopumo noArotoBku  «Poborel  u
po0OTOTeXHHYECKHE YCTPOHCTBA» yTBEPXK/eHa Ha 3aceJaHuu Kadeapsl AnY

oT <Q_ » !L2022_ r. mpotokos Ne 1

3aB. kadenpsl AuY /L A /A.B. Ky3uenos/
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«/3 » £ 2022 r. Ilportokon: Ne 74 -2

| [IpHCBOEH perHCTPALOHHBIH HOMEP: l 15.03.04.01/01.2022. 022 |




1.Ilesn ocBOCHMS AUCHUNIMHBI

[lenpro ocBOeHMs IUCHMILUIMHBI «CXEMOTEXHHMKA AJIEKTPOHHBIX YCTPOMCTB aBTOMATHUKHU»
ABIISIETCS. POPMHUPOBAHUE Y CTYJCHTOB JIEKTPOTEXHIUYECKOH MOATOTOBKH IO TEOPHH DJIEKTPUICCKIX
U MarHUTHBIX LeNel, OCHOBaM aHAJOrOBOW M LU(POBOM 3JIEKTPOHUKH, OCHOBAM 3JIEKTPUUECKUX
U3MEPEHU, HEOOXOAMMBIX JIJIsl pa3pabOTKu, MPUMEHEHUS ¥ DKCIUTyaTallid COBPEMEHHBIX METOIOB U
CpeICTB MOBbIIEHUS () ()EKTUBHOCTH IPOU3BOCTBA.

3amauy JAMCLMILIMHBI. OCHOBHOW 3aJauell M3y4aeMoro Marepuaja sBIIETCS CO3JaHUe
TEOPETUYECKONH 0a3bl JUIsi OCBOCHHS MOCIEIYIOIIMX AMCLUUIUIMH, B KOTOPBIX paccMaTpUBAaIOTCS
NPUHUUIINATIBHBIE AJIEKTPUYECKUE CXEMbl CHCTEM YIPaBICHUS M YCTPOWCTB IPOMBILIIECHHOU
ABTOMAaTHUKH.

2.MecTto qucuunuabl B crpykrype OOII 6akanaBpuara

Jucnunmuaa «CXeMOTEXHHUKA 3JIEKTPOHHBIX YCTPOMCTB AaBTOMATHKW» OTHOCHUTCS K
nucnuiuinHaMm oosizatenbHol vactu (Bimoka 1) B1.1.22 o6s3atenbHoi yacTH 00pa3oBaTeIbHOU
nporpaMMel OakanaBpuara, uzydaercs B 3,4 cemecTpax.

JucnuninHa 6a3upyercs Ha CIeIyIOINX, IPOMIEHHBIX AUCHUIUIMHAX !

- «Dusukay (pa3zen AIeKTPUIECTBO);

- «BrIcIIas MaTeMaTHKa;

3.Ilepeuyens NJaHUPYeMBbIX Ppe3yJbTATOB O00y4YeHHsl 10 [JUCHHMILVIMHE (MOIYJI0),
COOTHECEHHble C IUIAHMPYeMBbIMH pe3yJbTaTaMHM OCBOECHHMs 00pa30BaTeJIbHOM

NPorpamMmbl
B pe3yabTare ocBOeHUs
Kona oOpa3oBaTeJbHOM IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETEHIIUH | POrpaMMbl 00y4Jaroumuiics 00yuyeHus M0 TUCHUILINHE
HOJIKeH 00J1a1aTh

OIIK-1. ITpumensTs | 3namep:
€CTECTBEHHOHAYy4YHbIE U | - OCHOBHBIE MOHSATHUS U 3aKOHBI
OOIIeHH)KEHEPHBIE  3HAHUS, | SJEKTPOTEXHUKH;

OIIK-1 METOJIBl  MAaTeMaTUYECKOro | - OCHOBBI TEOPUU pacyeTa U aHaln3a
aHaJIM3a U MOJEIMPOBAHUS B | SJEKTPUUYECKUX U MArHUTHBIX Lenen
npodeccroHanbHON MOCTOSTHHOTO M TIEPEMEHHOTO TOKa;
NeSATEIbHOCTH; - IPUHLIMIBI JEHCTBUS U XapaKTEPUCTUKU

MIPOCTEUIINX aHAJIOTOBBIX YCTPOMCTB;

- crangaptel ECK/I Ha anekTpudeckue u
3EKTPOHHBIE TPUOOPHI;

napaMeTpsl COBPEMEHHBIX
MOJIYIIPOBOJIHUKOBBIX YCTPOMCTB:
YCUJIUTEJNEN, TEHEPATOPOB, BTOPUYHBIX
HMCTOYHUKOB MUTaHUSI, HU(POBBIX
npeoOpas3oBaTesei.

Ymersn:

- HCIIOJIb30BaTh COBPEMEHHBIC CPEJICTBA
ABTOMATHU3HPOBAHHOTO MPOSKTUPOBAHUS,
0 pa3paboOTKe aITOPUTMUIECKOTO U
MIPOTrPAMMHOTO OOECTICUEHHUs CPEJICTB U
CHUCTEM aBTOMAaTU3alllH U YIIPABJIICHUA
mpoliieccaMu

YUTaTh U COOUPATH MPOCTEHIIINE




INEKTPUYECKUE CXEMBI, TOHIMASI
(u3nYecKre MPOoIeCChl, MPOTEKAIOIINC B
INEKTPOYCTAHOBKAX;

- MTOJIb30BAThCSI OCHOBHBIMHU
ANEKTPUYECKUMHU U3MEPHUTEITHHBIMH
npudopamu (aMnepmeTp, BOIbTMETD,
BaTTMETp, ociuniorpad u ap.);

- MPaBWJIBHO BBIOMPATh Hanbosee
panroHaIbHBIC METOBI PacueTa U aHaIH3a
AJIEKTPOMATHUTHBIX MTPOIIECCOB B
ANEKTPUYECKUX U MATHUTHBIX IETsX;

Braodemw:

,METOIaMU MOJICTTUPOBAHUS CPEJICTB U
CHCTEM aBTOMAaTHU3aIlu1, KOHTPOJIS,
JTMarHOCTHKH, UCTIBITAHUN U YIIPABIICHUS
MPOLIECCAMH,

-METOJaMH aHaJIH3a MPOCTEHUIIINX CXEM;
- HaBBIKaMU PabOTHI C
ANEKTPOTEXHUYECKON anmaparypoi,
3JIEKTPOHHBIMH YCTPOWCTBAMH,
KOHTPOJIbHO-U3MEPUTETHHBIM U
UCTIBITATEIBHBIM 000PYyTOBAaHUEM.

4. CTpyKTypa ¥ coepKaHne TUCHHILINHbI

OO0mas TpyI0eMKOCTh AUCIUIUIMHBI COCTaBISieT 8 3aueTHBIX eaUHHIbI, 288 akaIeMUYecKHux
yacoB (3 HuX 126 gacoB—aynuTopHas paboTa, B TOM 4ncie /2 4aca JIeKiuii, 36 4acoB 1a00paTOPHBIX
3aHsATHH, 18 4acoB cemMuHapckux 3aHaTHil U 162 yaca caMOCTOSTENbHOM PaboThl CTY/ICHTA).

B tpetsem cemectpe: 36 acos snekmmid, 18 qacoB mabopaTtopHbIX paboT, camocTosATeIbHAast paboTa
— 72 yaca.

B uerBeproM cemectpe: 36 uwacoB nekinuii, 18 wacoB maboparopubix pabot, 18 wacos
CEMHMHAPCKHX 3aHATHUI U camocTosTeNbHas padoTa - 90 yacos.

CtpyKTypa 1 coiepKaHue TUCIUTUTIHEI « DJIEKTPOTEXHUKA U 3JIEKTPOHUKAY MO CPOKaM M BHIaM
paboThl OTpaskeHbI B MpHIIOKeHHU 1.

Conep:xanue pa3iejoB IMCHUUILUTHHBI
TemMaTuka JJeKIIUOHHLIX 3aAHATHN

Tema 1. Bsoonsie ceéedenus.
[TpenMet, comepaHWe W OCOOCHHOCTH Kypca TeopeTHdecKHe OCHOBBI JJICKTPOTEXHUKH. Ero
CTPYKTYypa  CBSI3b C APYTUMHU AUCHUIIITMHAMH, POJIb B MOATOTOBKE HHXKEHEPOB.

Tema 2. OcnosHvie ceolicmea u npeoopazo8aHusi TUHEUHbIX INEKMPUYECKUX Yenel NOCMOAHHO20
MoKa

Onexrpuueckue 1enu. OCHOBHBIE NOHITHS U ONPEAEIIEHUS. DIEKTPUUECKHE CXEMBI U UX TOIOJIOTHSI.
VICTOYHUKM DJIEKTPUYECKOM DSHEPrUM M MOTpeOuTeNnu. OKBHUBAJEHTHBIE MpeoOpa3zoBaHUs
UCTOYHUKOB JJIeKTpUyeckor sHepruu. [loTpeburenu syeKTpHUUecKO SHEpPruu. DKBHUBAJICHTHBIE
npeoOpa3oBaHus MOTpPeOUTENEH, BKIIOUEHHBIX MOCIEN0BATEIbHO, MapaliebHO, TP CMEIIaHHOM
COCIMHEHNH, BKIIOUEHHBIX II0 CXEME€ 3Be€3/1a, TPEYrOJbHUK. AKTHBHBIE U IaCCHBHBIE
JIBYXIOJIOCHUKH. 3akoHbl OMa u Kupxroda nns memneil mocTosHHOro Toka. MeTonsl pacuera
aNeKTpudeckux cxeM. Meton ypaBHeHuid Kupxroda. MeTon KOHTYpHBIX TOKOB. METOJl Y3JOBBIX
MOTEeHIMaNOB. MeTon nByX y3710B. MeTton HanoxxkeHusi. MeTo1 5KBUBaJIEHTHOTO UCTOYHUKA. MeTox

4



npeoOpa3zoBanus cxeM. MarpuuHas (opma 3aluCH KOHTYPHBIX U Y3JIOBBIX YpaBHEHUH. MOIITHOCTH B
I[N MTOCTOSTHHOTO TOKA. Y paBHEHHE OallaHCa MOITHOCTEH.

Tema 3. [[enu cunycoudanvbnoz2o nepemenHo2o moxd.

OCHOBHbIE BEJIMYHMHBI, XapaKTEPU3YIOUIUE CUHYCOMJIATbHBIN TOK (Hampspkenue). KoMruiekcHbIi
(cUMBOJIMUYECKHIT) METOJI pacueTa Ierneil CHHYCOUIalbHOro epeMeHHoro Toka. [locienoBarenbHoe
U napajuielibHoe coequHenue 35eMenToB R, L, CB nenu nepemenHoro Toka. [loctpoenne BEKTOPHBIX
JUarpamM Ipu aHajiu3e Iernei MepeMeHHOro Toka. Pe3oHaHChl B 3JeKTpUyYecKuX Lemnsix. Pesonanc
HaNpsDKEHUH U pe3oHaHC TOKOB. Pe3oHaHncHas yactoTa. JloOpOTHOCTH pe30HAHCHOTO KOHTYpA.

Tema 4. [lepexoonvle npoyeccvl 8 TUHENHBIX IIEKMPUYECKUX YEeNsIX.

[TpyunHBI BOSHUKHOBEHHUS MEPEXOIHBIX MPOIECCOB U 3aKOHBI KOMMyTaluu. Kiaccuueckuit MeTos
aHajau3a TmepexoaHbIX ImporeccoB. CocraBiacHue audQepeHIMAIbHBIX YpPaBHECHUN JJIs IICTICH.
CBoOonmHass W BBIHYXKJACHHas  COCTABIAIOIIME  [EPEXOJHOr0  ToKa  (HampsHKEHHS).
XapakTepucTUYECKOe YypaBHEHHE, CTEMEHb XapaKTEPUCTHUYECKOro YypaBHeHUs. HezaBucumbie u
3aBHCHMBbIE HayallbHble yciioBUsA. CBOOOIHAS M MPHUHYXKIECHHAS COCTABISIOUIUE SJICKTPUUECKUX
MIPOLIECCOB. AJNITOPUTM pacueTa MEePEeXOIHBIX MPOILIECCOB KIACCUYECKHUM MeETo/IoM. OmnepaTopHbIid
METOJl. DKBHUBAJICHTHBIE OMEPATOPHBIE CXEMbI JJISl SJIEMEHTOB IIEMH C HEHYJIEBHIMU HAaYaJIbHBIMU
ycnoBusiMu. 3akoH Oma u 3akoHbl Kupxroda B oneparopHoit ¢popme. HaxoxaeHne opurnHaia mo
nzoOpaxenusM. Tabnuma opuruHanoB u u3oOpakeHuid no Jlammacy. @opmynsl oOpaieHus.
AJTOPUTM pacydeTa MepexoAHbIX MPOIECCOB OMEPATOPHBIM METOIO0M.

Tema 5. OcHosbl 21eKMmpOoHUKU.
[Ipeamer, comepxanue U OCOOCHHOCTU Kypca DJIEKTpOHUKH. Ero CTpykTypa M CBSI3b C IPyrUMHU
JUCUUITIMHAMU. BUIBI CUTHAIIOB U 3JIEKTPOHHBIX YCTPOUCTB.

Tema 6. Ycurumenu snexmpuueckux cucrnanos.

CrpyKTypa U 3KBHUBaJICHTHasl cxema YO, OCHOBHBIE XapaKTEPUCTUKU U MapaMeTpbl yCUIMTENEH.
HenuueiiHble MCKaXEHUS. YCWINTENU S3JIEKTPUYECKUX CUTHAIOB HAa OWIIONSPHBIX M IOJEBBIX
TpaH3ucTtopax, cxemsl ycmureneid O3, OK, Ob, O, 03, OC, ux 0cOOEHHOCTH 1 XapaKTEPUCTUKH.
Hcrounnku toka. Ycumurenu noctosHHoro Ttoka (YIIT). MHorokackaiHble YCHIUTENH, Apeid
MHOTOKaCKaJHOTO  yCHUJIMTENs, CTPYKTypa M HOpUHOMI — paboTbl  ycunutened  MJIM.
Huddepenumansusie yeunurenu (1Y), AY wa BT, Y na I1T, 1Y yerBepTOro noxoaeHus.

Tema 7. Onepayuonnvie ycunumenu (OY).

Ctpykrypa, ocobeHHoctH, xapakrepuctuku OVY. Cxembl Ha OV - HHBEpUTPYIOUUH W
HeuHBepTupyomud ycunurenu, Y wa OV, cymmarop, wunHTerparop, AuddepeHuuarop,
norapmbMaTop, CXEMBbI MMOTCHIIUPOBAHUA, CXEMBI BBIICIICHU S MOayJiAd CHUIrHajia,

(1)33OHYBCTBI/ITCJII>HBIG BBIIIPAMUTCIINA.

Tema 8. Yacmommno 3asucumvie cxemvl ycunenus. Puibmpuvl 2NeKMPULECKUX CUSHATO8.

OUIBTPHI AMEKTPUUECKUX CUTHANIOB. VIcX01HbIe 0J0KeHUs. AKTUBHbIE (GUIbTPBl. PUIBTPHI 1-T0 1
2- ro opsiaka. OUIbTPHI BEICOKUX NOPSIKOB. OHIBTPHI HA TUpaTOpax. Y HUBEpPCAIbHbIE (DMIIBTPHI HA
OYVY. ®azosbie punbTpsl Ha OY.

Tema 9. I'enepamopur cuenanos.

OO0oO01IeHHas CTPYKTypa IeHepaTopa CUHYCOMJalbHBIX curHaioB. RC 4acToTHO-n30upaTenbHble
nenu. CxeMpl T'€HEpaTOpOB CHUHYCOMAAIBHBIX CHUTHAJIOB. I'€HEpaTopbl MMITYJIBCHBIX CHTHAJIOB.
MynbsTuBubparopsl Ha OVY.

TemaTHnka J1a00paTOpPHBIX padoT
Tema 2. OcnogHble ceolicmea u npeodpa308aHUsL TUHEUHBIX IJIeKMPUYECKUX Yenel NOCMOSHHO20
moka.



JlaGopatopnast pabora 1. M3mepeHue »dICKTPUUYECKUX BEIUYMH M IMAPaMETPOB AJIEMEHTOB
ANEKTPUYECKUX LIETIEH.

JlaGopaTtopHnast pabota 2. MOCT ITOCTOSTHHOTO TOKa.

JlabGopaTtopHast pabota 3. JIuneitHast 1ienb ¢ AByMsI HCTOYHUKAMH MOCTOSIHHOTO HAIPSIKEHUSI.
JlaboparopHas pabota 4. PazBeTBieHHas LIellb TOCTOSTHHOTO TOKA.
JlaGopaTtopHast pabota 5. AKTUBHBIN JBYXIOJIOCHUK B LIETIH MOCTOSTHHOTO TOKA.
Tema 3. Ilenu cunycoudanvbnozo nepemenHo20 moka.

JlaboparopHnas pabota 6. Hepa3zpeTBieHHas 11elb CHHYCOUJAIBHOTO TOKA.
JlaboparopHas pabota 7. PazBeTBieHHas 1I€Tlb CHHYCOUAAIBLHOTO TOKA.
JlaboparopHas paboTa 8 Pe3oHaHCHI B IIEMsIX CHHYCOUAAIBHOTO TOKA.

Tema 4. Ilepexoonvie npoyeccsyi 8 TUHEUHBIX IeKMPULECKUX YeNnsX.
JlaboparopHnas pabota 9. [lepexoaHbie IpoIecChl B HEPA3BETBICHHBIX HEMSX.
Tema 6. Ycurumenu snexmpuueckux cuenanos.

JlaboparopHas padota 10. Ycuiurens Ha OUIOISIPHOM TPAH3UCTOPE.

Tema 7. Onepayuonnvie ycunumenu (OY).

JlaGopatopHas paborta 11. Cxemsl ycunureneid Ha OY — MHBEPTHPYIOLIUI, HEMHBEPTUPYIOLIHH,
Pa3HOCTHBIN.

JlaGopatopnast pabora 12. Cxembl BbuucieHudt Ha OV — wuHTErpaTop, nuddepeHmaTop,
Jorapugmarop.

JlaGopatopHas pabota 13. Cxemsl cpaBHeHuUs curHainos Ha OY.
Tema 9. ['enepamopul cuenanos.
JlaGopatopHas pabota 14. Cxembl reHepaTopoB curHainos Ha OY.

s mpoBeseHust 1abopaTopHBIX paboT TpeOyercss KoMImbloTepHbI kiacc (AB2614, AB2618) ¢
YCTAaHOBJICHHBIM MPOrpaMMHBIM obecrieuennem NI Multisim 14.0.

TeMaTI/IKa BOHpOCOB AJIA CAMOCTOATECJIBHOIO I/I3y‘leHI/lfl
3 cemecTp
Dnemenmsi meopuu dNEKMPOMASHUMHO20 NOJI.
DIeKTPOMarHUTHOE I0JIE U €ro XapaKTePUCTHKH. YpaBHeHHsS MakcBemta B auddepeHiinanbHoiR
dopme. YpaBHeHuss MakcBenia B MHTErpajibHOU (hopMe U UX CBSI3b C OCHOBHBIMH 3aKOHAMH TEOPUHU
1enei. DIeKTPOoCTaTHYeCKOe M MarHHTOCTaTHUecKoe mose. [1oje MOCTOSHHBIX TOKOB. Y CHIIUA,
BO3HUKAKIIINMEC B MAIrHUTHOM II0JIC. MaFHI/ITHOG 3KpaHI/IpOBaHI/Ie.
Llenu mpexgasznoco nepemennoco moxa. Tpexdasubiii reneparop. CHMMETPHUYHBIH PEKHM B
Tpex(a3HbIX LENSIX NpU COCTUHEHUH HArpy3KH 3Be3[0M U TpeyrosbHUKoM. HecuMMmeTpuuHbIi
pexxum. OnpeseneHre TOKOB B Tpex(pa3HbIX Hensix. BeKTopHbIe quarpaMmbl.



4 cemecTp

MomHocTh B LENM IEPEMEHHOIO TOKa. TpeyroapHHK MouiHocted. llenmn ¢ B3auMHOU
MHAYKTUBHOCTBIO. [locnepoBarenbHOE W MapajlieIbHOE COCIWHEHHE WHIYKTUBHO CBSI3aHHBIX
karymek. Koagdurmuent cBszu. OnbITHOE onpeneneHre B3aMMHONW MHIYKTUBHOCTU. Bo3mymrHbIi
Tpancopmarop. Pacuer menu ¢ B3aMMHOW MHIYKTHBHOCTHIO. YpaBHEHHUS MAaCCUBHOIO
YEeTBIPEXTONOCHUKA B ¢opMe A, Y. DOKBUBAJICHTHBIE CXEMbl U IapaMETPhl IMaCCUBHBIX
YETBIPEXIIOJIFOCHUKOB.

Henuneiinvie snexmpuyeckue u MacHumHule yenu NOCMoAHHO20 U NePEMEHHO20 MOKA.
AHaIMTHYECKHE M YHUCIICHHbIE METOJbl aHaJIM3a HEIUMHEHHbIX neneil. Ilepexogneie mpoueccel B
HenuHeWHbIX nensix. L{udposble (AUCKpeTHbIC) MM U HUX XapaKTEpUCTUKU. MeToabl pacyera
MAarHuTHBIX Lenei. Llenu ¢ pacnpeneneHHbIMU IapaMeTpaMu.

CoBpemeHHast 371eMeHTHas 0a3a 3JIEKTPOHHBIX YCTPOMCTB — TPAH3UCTOPBI, TUOIbI, OTIEPAIIMOHHBIN
YCWJIMTEIIU - 0COOEHHOCTH, SKCIUTYyaTallMOHHBIE XapaKTEPUCTUKH.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

Mertoaunka mpenoiaBaHusl TUCHUILTUHBI « DJIEKTPOTEXHUKA M AJICKTPOHHUKA» U pealn3aius
KOMIIETEHTHOCTHOTO TMOJAXO0Ja B M3JOXKEHUM W BOCHPUATHU MaTepuana IMpeaycMaTpuBaeT
WCIIOJIb30BAHUE CIEAYIONIMX AaKTUBHBIX U WHTEPAKTUBHBIX (OPM MPOBEACHUS AyJUTOPHBIX U
BHEAYJAMTOPHBIX 3aHSTHIA:

— ayJUTOPHBIC 3aHATHS: JICKIHH, Ta00paTOpPHbIC pabOThI, TECTUPOBAHUE;

— BHEAyJHUTOPHBIC 3aHATHS: CAMOCTOSTEIIHOC HM3YYCHHE OTACIBHBIX BOIPOCOB,IIOJIOTOBKA K
1ab0paToOpHBIM paboTam.

6.01eHOUHbBIE CpelcTBa AJA TEeKYLIero KOHTPOJS YCIeBAeMOCTH, IPOMEXKYTOYHOI
aTTecTallMd MO MTOraM OCBOEHHUH [IHCHMIUIMHBI M Yy4e0HO-MeTogu4yeckoe obOecrevyeHue
CaMOCTOSITEJIbHOI Pa0doOThI CTYIeHTOB

B npouecce o0yueHHs B TE€UEHUE CEMECTPA MCIIOJIB3YIOTCS OLIEHOYHBIE CPEJICTBA TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U IMPOMEXKYTOUHBIX arrectanuil. [I[puMeHsoTCcs cieayromuye oleHOYHbIe
CpEJCTBA: TECT, 3alUTa JaOOPaTOPHBIX padboT, IK3aMeH.

OO0pa31bl TECTOBBIX 33JaHUH U BOIIPOCOB K AK3aMEHY IPUBEACHBI B IPUIIOKEHUH 2.

6.1. ®oHA OLEHOYHBIX CPEACTB /IS MPOBEJCHUS MPOMEKYTOUYHON aTTecTaluu
00y4YaKIIUXCS M0 TUCHUILINHE (MOTYJIIO).
6.1.1. IlepeyeHb KOMIETEHLUUH € yKa3aHUEM 3TarnoB UX (POPMUPOBAHMS B NPOLIECCE OCBOCHMS
00pa3oBaTeNbHOI MPOrpaMMBl.

B pe3yabTaTe 0CBOCHUA THCHUIIJINHBI (MOI[y.]'[H) (l)OpMI/lpleTCﬂ CJICAYIOIHEC KOMIICTCHIUUA

B pesyabTare ocBoeHHs1 00pa30BaTEJILHON IPOrPAMMBI

Koa xomnerennuu .
o0yualouuiicst 10J1:keH 00,1a1aTh

OIlK-1 OIIK-1. IlpuMeHsATh ecTeCTBEHHOHAaYYHbIE M OOIIEMH)KEHEPHbIE
3HAHUSA, METOBI MATEMATUUYECKOTO aHAIN3a U MOJIETTUPOBAHUS B
PO eCCUOHATBHON JEATETHHOCTH;

B npouiecce ocBoeHust 00pa3zoBaTenbHOM MporpaMmbl JaHHAsE KOMIIETEHIUS, B TOM YHCIIE UX
OTJeNIbHbIE KOMIIOHEHTHI, (JOPMHUPYIOTCS TIOATAMHO B XOZ€ OCBOCHHS 0OYUYaIOIIMMUCS JUCIUILIUH
(Momynei), mpakTHUK B COOTBETCTBUU C YYEOHBIM IJIAHOM U KaJleHAApHBIM rpadukoM y4eGHOTro
npoiiecca.

6.1.2. Onmucanme moOKa3aTejJell M KPUTEPHEeB OLECHMBAHUS  KOMIICTEHLUN,
(popMupyeMBbIX 10 UTOraM OCBOCHUS TUCHMILIHHBI (MOYJIf1), ONMCAHUE LKA OLlEeHUBAHUS.

IToka3zaTenem olleHUBaHMS KOMIIETEHIIMH Ha PAa3IMUHBIX dTarnax ux (GOpMUPOBAHHUS SBISIETCS
JIOCTHKCHHE 00yYalOIIMMHUCS TUTAHUPYEMBIX PE3YIbTATOB O0YUECHHUS 110 JUCITUTIIMHE (MOIYITIO).




OIIK-1. [IpuMeHATh eCTeCTBEHHOHAYYHBIEC U OOLICHHKEHEPHBIE 3HAHUS, METO/IbI MATEMaTHYECKOTO
aHaJIM3a U MOJIEIIMPOBAHUS B IPO(YECCHOHAIBHON AEATEIbHOCTH;

Kpurepuu oneHuBanust

IHoka3areanb
2 3 4 5
3namo: OOyuarommiics | OOyuaronuiics OOyvarommiics | OOyuaronuiics
OCHOBHBIE€ TOHATHUS | AEMOHCTPUPYET | JEMOHCTPUPYET JEMOHCTPHUPYET | IEMOHCTPUPYET
u 3aKOHBI | TIOJIHOE HEIIOJIHOE YaCTU4HOE IIOJIHOE
3JIEKTPOTEXHUKH; OTCYTCTBHE UJIM | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
OCHOBBI TEOPHUH | HEJOCTATOYHOE | CIEAYIOIIUX CIIEYIOIINX CJIEIYIOLUX
pacyera M aHalM3a | COOTBETCTBUE 3HaHUM: 3HAHUM: 3HAHUM:
NEKTPUYECKUX U | CIEIYIOLIUX OCHOBHBIE OCHOBHBIE OCHOBHBIE
MarHuTHBIX LeNel | 3HaHWI: MOHATHUS U 3aKOHBI | TIOHATHUS U MOHATHUSA U
IIOCTOSIHHOTO Y | OCHOBHBIE ANEKTPOTEXHUKHU; | 3aKOHBI 3aKOHBI
MIEPEMEHHOTO MOHATHUA U OCHOBBI TEOPUH 3JEKTPOTEXHUKH | JIEKTPOTEXHUKHU
TOKA;[IPUHIIUITBI 3aKOHBI pacyera v aHaJIM3a | ; OCHOBBI TEOPUU | ; OCHOBBI TEOPUU
JEHUCTBUS U | 3JIEKTPOTEXHUKHU | PJIEKTPUYECKUX U | pacuera u pacyera u
XapaKTEePUCTUKU ; OCHOBBI TCOPUM | MATHUTHBIX LIENIEH | aHaIu3a aHanu3a
MPOCTEUIINX pacuera u MIOCTOSIHHOTO U 3JEKTPUUYECKUX | DJIEKTPUUYECKUX
AHaJIOTOBBIX aHanu3a MePEMEHHOT0 Y MarHUTHBIX Y MarHUTHBIX
YCTPOMCTB; JJEKTPUYECKUX | TOKA;[IPUHLIMIIBI uenen uenen
cranmaptel  ECKJI | 1 MarHuTHBIX JICCTBUA U MMOCTOSHHOTO U IMOCTOSHHOTO U
Ha DSJEKTpUYECKHE | Lenen XapaKTEPUCTUKUA | IEPEMEHHOTO MIEPEMEHHOI0
51 3JIEKTPOHHBIEC | TOCTOSSHHOTO U | IPOCTEMNIINX TOKA; MPUHLHUIIBI | TOKA; MPUHIIUITBI
puOOpEI; MIEPEMEHHOI0 aHaJIOTOBBIX JEHUCTBUS U NEUCTBUS U
napameTpbl TOKa; PUHLIUIIBI | YCTPOUCTB; XapaKTEPUCTUKU | XapaKTEPUCTUKH
COBPEMEHHBIX JEUCTBUSA U crangaptel ECKJI | mpocreiimux MIPOCTEUIINX
MOJIYIPOBOJHUKOB | XapaKTEPUCTUKHU | Ha DJIEKTPUUECKHUE | AaHAIOTOBBIX aHaAJIOTOBBIX
BIX YCTPOMCTB: | MPOCTEHIINX U DJIEKTPOHHBIE YCTPOMCTB; YCTPOWCTB;
YCUJIMTEIEH, aHaJIOTOBBIX puOopHI; CTaHJapThl CTaHIapThl
TE€HEPATOPOB, YCTPOWCTB; rapameTpbl ECK/I Ha ECK/l Ha
BTOPUYHBIX CTaHJapThl COBPEMEHHBIX JJIEKTPUYECKUE U | IJIEKTPUUECKUE U
HCTOYHUKOB ECK/] na MOJIYITPOBOJIHUKO | 3JIEKTPOHHBIE 3JIEKTPOHHBIE
MUATaHUs, 3JEKTPUYECKUE U | BBIX YCTPOMCTB: npuOOopEI; npuOOpHI;
i poBbIX BJIEKTPOHHBIE YCUJIUTEIIEH, rapaMeTpbl rapameTpbl
npeoOpa3oBaresieil. | mpuOOpPHI; TE€HEpPaTOpPOB, COBPEMEHHBIX COBPEMEHHBIX
rapameTpbl BTOPUYHBIX MOJYNPOBOJHHUK | TTOJYIPOBOJHUK
COBPEMEHHBIX HMCTOYHUKOB OBBIX YCTPOMCTB: | OBBIX YCTPOWCTB:
MOJYNPOBOIHUK | MMATAHUS, YCWINTEIEH, YCUJIMTEIIEH,
OBBIX YCTPOMCTB: | HU(PPOBBIX TE€HEepaTopoOB, TEHEPaTOPOB,
YCUJIUTEIIEH, npeoOpa3oBaresie | BTOPUYHBIX BTOPUYHBIX
TEHEPATOPOB, W.H. HMCTOYHHKOB HMCTOYHUKOB
BTOPUYHBIX MMUTAHUS, MATaHUS,
HWCTOYHUKOB U POBBIX U(POBBIX
MATaHUS, npeobpasoBaren | mpeodpazoBaTel
M (HPOBBIX eil. eil..
npeoOpaszoBaren
enl..
Ymems: OO6yuatonuiics | OOyuarommiics OO6yuatomuiics | OOyuaronuiics
YUTaTh U COOMpATh | HE YMEET WIN B | IEMOHCTPUPYET JEMOHCTPHUPYET | IEMOHCTPUPYET
MPOCTENILINE HEIOCTaTOYHOM | HEIMOJIHOE YaCTUYHOE MOJIHOE




AIIEKTPUYECKUE CTETIEHHU yMEET COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE
CXEMBbl,  IIOHUMas | YUTATh U CJEAYIOIINX (1% 0111706 CJIEIYIOLIUX
busznueckue cobuparp YMEHMI: YUTAaTh U | YMEHUW: YATATh | YMEHUM: YATATh
IIPOLIECCHI, pocTeime coOuparb U coOupathb U coOupath
MPOTEKAIOIINE B | QJIEKTPUYECKUE npocTenime npocTeuime MpocTeHIINE
3JIEKTPOYCTAHOBKAX | CXEMbI, IOHUMAs | AIEKTPUUYECKUE 3JIEKTPUYECKUE | DJIEKTPUUYECKUE
;TI0JIb30BAThCS ¢buznyeckue CXEMBbI, [IOHUMAsi | CXEMBbI, [IOHUMAas | CXEMbl, IOHUMAas
OCHOBHBIMH MPOLIECCHI, buznueckue buznueckue busnueckue
AIIEKTPUUECKUMU IIPOTEKAOIME B | MPOLIECCHI, IPOLIECCHI, IIPOLIECCHI,
U3MEPUTEIIBHBIMU | 3JIEKTPOYCTAHOB | IPOTEKAKOLIUE B IIPOTEKAIOIME B | MPOTEKAIOIINE B
npubopamu Kax; AJIEKTPOYCTAHOBK | AJIEKTPOYCTAaHOB | 3JIEKTPOYCTaHOB
(ammepmerp, 10JIb30BaThCSA ax; IOJb30BATHCS | Kax; Kax;
BOJIBTMETD, OCHOBHBIMU OCHOBHBIMH I10JIb30BAThCS 10JIb30BaThCA
BAaTTMETP, 3JEKTPUYECKUMHU | SJIEKTPUYECKUMH | OCHOBHBIMH OCHOBHBIMHU
ocumiorpad U | U3BMEPUTEIBHBIM | U3MEPUTEIBHBIMU | BJIEKTPUUECKUMU | 3JIEKTPUUYECKUMHU
Ip.); MPaBWIBHO | U MpubopamMu npubopamu U3MEPUTEIIBHBIM | U3MEPUTEIbHBIM
BBIOMPATH (ammepmertp, (ammepmerp, U ipudbopamu U ipubopamu
Hauboee BOJIBTMETD, BOJIBTMETD, (ammepmerp, (ammepmerp,
paloHaIbHbIE BaTTMETP, BaTTMETP, BOJIbTMETD, BOJIBTMETD,
METOJIl pacyeTa M | ocuwsuiorpad u | ociuuiorpad u BAaTTMETP, BAaTTMETP,
aHaiu3a Ip.); IPaBUIIBLHO | JIp.); IPaBUIIBHO ocumwmorpad 1 | ocipuiorpad u
AJIEKTPOMArHUTHBIX | BHIOMpATh BBIOUpATH Ip.); IPaBUIBHO | JIp.); MPaBUIBHO
MIPOIIECCOB B | HauboIee HauOosee BBIOMPATH BEIOMpATh
3JIEKTPUYECKUX U | pallMOHAIbHBIE | pAallMOHAJIbHbBIC Hauboee HauboJee
MarHUTHBIX LENAX; | METOJBI pacueTa | METOJbI pacyeTa U | pallMOHaJbHbIE | pallMOHAJIbHBIC
Y aHaJIu3a aHanu3a METO/Ibl pacuera | METO/bl pacuera
AJIEKTPOMAarHuTH | 3JIEKTPOMArHUTHBI | U aHAIM3a U aHaJlu3a
BIX IIPOLIECCOB B | X MIPOLIECCOB B 3JEKTPOMArHUTH | 3JE€KTPOMAarHuTH
ANEKTPUYECKUX | DJIEKTPUUECKUX M | BIX IIPOLIECCOB B | BIX MPOIIECCOB B
Y MarHUTHBIX MarHUTHBIX JNEKTPUUYECKUX | DIIEKTPUYECKHUX
LeIsX; LETISX; Y MarHUTHBIX Y MarHUTHBIX
LEsX; LETAX;
Bnaodempy: OOyuatonuiics | OOyuarommiics OOyuatomuiics | OOyuatomuiics B
METOJJaMH aHaJlu3a | HE BJIAJCET UM | BIIAJEeT YaCTUYHO MIOJIHOM 00beMe
IIPOCTEHMIINX CXEM; | B METOJaMHU BJIa/IEET BIIAJIEET
HaBbIKaMU pa0dOThl | HEOCTATOYHOW | aHaIM3a MeTOoJIaMuU MeTOoJIaMHU
c CTETICHHU BIIAJICET | MPOCTEHIINX aHanu3a aHanu3a
AIIEKTPOTEXHUYECK | METOJaMHU CXEM; HaBbIKAMU | IPOCTEHIINX MPOCTEHIINX
Ol amnmaparypon, aHanu3a paboThI ¢ CXEM; HaBBIKAMH | CXEM; HaBBIKAMH
AIIEKTPOHHBIMU MPOCTENIIINX AIIEKTPOTEXHUYEC | PabOTHI C paboThI ¢
YCTPOMCTBAMH, CXEM; HaBbIKaMHU | KOW anmaparypoi, | JEKTPOTEXHUYE | BJIEKTPOTEXHUYE
KOHTPOJIbHO-U3MEpP | pabOTHI C JJIEKTPOHHBIMU CKOU CKOM
UTEJIbHBIM U AJEKTPOTEXHUYE | YCTPOMCTBAMH, anmnapaTypoi, anmnaparypoi,
UCIBITaTEIbHBIM CKOM KOHTPOJIbHO-U3ME | DJIEKTPOHHBIMU | 3JIEKTPOHHBIMH
000pyJOBaHUEM. anmnaparypou, PUTEIBHBIM U YCTPONCTBAMH, yCTPONCTBAMH,
ANEKTPOHHBIMU | UCTIBITATENIbHBIM | KOHTPOJIBHO-U3M | KOHTPOJIbHO-U3M
YCTPOWUCTBAaMH, 000pyIOBaHUEM. | €PUTEIBHBIM U €pUTENIbHBIM U
KOHTpOJIbHO-U3M | OOyuaromuiics WCIBITaTENbHBIM | UCTIBITATENbHBIM
€pUTENIbHBIM U UCIIBITBIBAET o0opyJ0BaHUEM, | 00OPYAOBAaHHEM.
WCIBITaTEIbHBIM | 3HAYUTEIIbHBIE HaBbIKU , CBOOOTHO
000pyZOBaHUEM. | 3aTPYIHEHMS IPU | OCBOEHBI, HO MPUMEHSIET
MIPUMEHEHNN JIOIYCKar0TCA MTOJTyYEHHBIE
HAaBBIKOB B HOBBIX | HE3HAYUTEIbHBIC | HABBIKU B




CUTYaIHSIX. OIINOKH, CUTYaIUsIX
HETOYHOCTH, MOBBILICHHON
3aTpyAHEHUS CJIO’KHOCTH.
npu
AQHATTUTHYECKUX
orepanusx,
nepeHoce

[Ikanel OlleHUBaHUS PE3yJIbTaTOB MPOMEKYTOYHOM aTTECTALIUU U UX OMHUCAHUE:

dopma NPoMeKYTOUYHOI ATTECTALMHU: IK3aAMEH.

O0s13aTeIbHBIMHM YCJIOBUSIMHM TMOATOTOBKH CTYJA€HTa K NMPOMEXKYTOYHON aTTecTalUH
SIBIISICTCSl BBIMIOJTHCHUE W 3allUTa CTYACHTOM JIAa0OPAaTOPHBIX padoT, MPEeAYCMOTPEHHBIX paboueit
MIPOTPaMMOii.

HIxaJjia oneHUBaAHUA Onucanue

BeimonHeHsl Bce BHIBI  yueOHO# palbOTHI, MPEIyCMOTPEHHBIC
paboueii mporpammoil. CTyHEHT JI€MOHCTPUPYET COOTBETCTBHUE
3HaHWI, YMCHUI, HABBIKOB NIPUBEJICHHBIM B Ta0JIMIIAX ITOKa3aTeleH,
OnepupyceT HpI/IO6p€T€HHI)IMI/I 3HAHUAMHU, YMCHHAMH, HABBIKAMH,
MPUMEHSET WX B CUTYAIMsIX TMOBBINICHHON CloXXHOCTH. [Ipu 3TOM
MOTYT OBITh JOMYIIEHbI HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTPYAHCHUA IMPU aHAJIUTHUYCCKUX OICpalusiax, ICPCHOCE 3HaHUU U
YMEHUI Ha HOBbIC, HECTAHIAPTHBIC CUTYAIUH.

Omauuno

BemmonHeHsr Bce BHIBI  yueOHOH pabOoTHI, MperyCMOTPEHHBIE
y4eOHBIM I1aHOM..CTyIEHT JEMOHCTPUPYET HETOJIHOE, IPAaBUIIbHOE
Xopowo COOTBETCTBHUE 3HAHUH, YMEHHI, HABBIKOB MPUBEICHHBIM B Ta0JINIIAX
nokaszateneif, nubo eciu mpu 3TOM ObTM  AONYIIeHbl 2-3
HECYIIECTBEHHBIEC OITHOKH.

BreimonHensl Bce BUIBI  yueOHOM pabOThI, MPeTyCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTYAEHT AEeMOHCTPUPYET COOTBETCTBHE 3HAHMIA,
Yooenemsopumenvrno | B KOTOPOM OCBEIIEHAa OCHOBHAsI, HanboJiee BakKHas 4acTh MaTepHana,
HO TMpU OITOM JOMyIIeHa OJHAa 3HAYMTENbHas OImHOKa WU
HETOYHOCTb.

He Bemonnen oauH wunum  Oosiee BUAOB ydeOHOM paboTHI,
PEIYCMOTPEHHBIX Y4eOHbIM IUTaHOM. CTYAEHT JE€MOHCTPUpPYET
HETIOJTHOE COOTBETCTBHE 3HAHHUW, YMEHHI, HABBIKOB ITPUBE/ICHHBIM B
TaOJIMIAX T[OKa3zaTesied, JOMyCKaroTCsd 3HA4YMTENIbHbIE OIINOKH,
MPOSIBIISIETCS. OTCYTCTBUE 3HAHW, YMEHWH, HAaBBIKOB TI0 DSy
nokaszaTesyiei, CTYACHT HCHBITHIBACT 3HAYUTENbHBIC 3aTPYIHEHHS
MpHU OTIEPUPOBAHMN 3HAHWSIMH W YMEHHUSIMH TIPH HX TIEPEHOCE Ha
HOBBIE CUTYAIUH.

Heyooenemsopumenvro

DoHJ OLICHOYHBIX CpCACTB NPCACTABIICH B IIPUJIOKCHHUN 2K pa60qe171 ImporpamMmme.

7. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne JUCIUNIHHbI
a) OcnosHas tumepamypa:

1. Manaryra K.A., Casoctun I1.U., Ky3nenos A.B. Ananorosas u nudposas SJI€KTPOHHKA:
yaeOHoe mocobue. — M.: MI'I1Y, 2010

2. I'epacumoB B.I'., Ky3neno O.B. u ap. DiekTpoTexHUKa U 3JIEKTPOHUKA KH.1:yuel. s
BY30B.-M.:OHeproaromusar, 1996

10




3. I'epacumoB B.T"., Ky3nenoB O.B. u ap. DIeKTpOTeXHUKA U AJEKTPOHHUKA KH.2:y4uel. JJs
By30B.-M.: DHeproaromusnar, 1997

4. T'epacumoB B.I'., Ky3nernos O.B. u np. D1eKTpoTeXHHUKA U JEKTPOHUKA KH.3:y4eO. s
BY30B.-M.: DHeproaromusaar, 1998

0) Hononnumenvras iumepamypa.:

1. HrymnoB B. H. DiexTtporexHuka H  DJIEKTPOHHKA: IPAKTUKYM.
Hupexr-Memua * 2014 — snektponHas Bepcus http:// www.knigafund.ru/books/184914

2. UrymnoB B. H. DnexkTporexHuka H 53JIEKTPOHUKA: ydeOHOe mocobue,
Hupekr-Menua * 2014 — snextponnas Bepcus http://www.knigafund.ru/books/184914

6) Humepnem pecypcwi:
1. http://www.elektrofag.com
2. www.pub.lib.ru
3. http://cxem.net
4. http://rlocman.ru
5. https://www.youtube.com/user/tolik7772
6. https://www.youtube.com/user/Zefar91

8. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNIUHDL.
Jis mpoBeieHH sl TIEKIIUOHHBIX 3aHATUI He0OXO0IUMBI Ay TUTOPHH, OCHAIIICHHBIEC MYJIbTUMETUIHBIMU
MPOSKTOPAaMHU M SKpaHaMu. J[J1s1 mpoBeieHus 1a00paTOPHBIX padoT TPEOyETCsI KOMIBIOTEPHBIN KJIACC
(AB2507, AB2614, AB2618,AB2619) ¢ ycraHOBIeHHBIM MpPOrpaMMHBIM oOecrnieueHneM NI
Multisim 10.0.

9. MeToauueckue peKOMEHIANMH JJIsl CAMOCTOSITEIbHOI paGoThl CTYIEHTOB

CamocrosiTe1bHAs pa0oTa CTYAeHTOB HANPABJICHA HA PeLICHHE CJICIYIOIMX 3a1a4:

CamocrosTenbHass paboTa SBISETCS OJHUM M3 BHUJIOB yueOHbIX 3aHsaTuid. lLlems
CaMOCTOSITENIbHOW pabOThl — MPAaKTUYECKOE YCBOEHHE CTYJEHTaMH BOIPOCOB AaBTOMATHU3aLUU
yIpaBiIeHUS )KU3HEHHBIM IIUKJIOM U3/ENIHs, PACCMaTPUBAEMbIX B MPOIIECCE N3YUEHUS AUCIUILITNHBL.

AyIuTOpHas caMOCTOsATENIbHAs paboTa M0 JUCHUIUIMHE BBITOIHACTCA Ha YU€OHBIX 3aHATHIX
10J1 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOaBaTelis U MO €ro 3aJaHulo.

BueaynuropHass caMmocTosiTenbHas paboTa  BBINOJHSETCS CTYIEHTOM IO 33aJaHMIO
npenojaaBaress, Ho 6€3 ero HermocpPeACTBEHHOTO y4acTHsl.

3aga4n caMOCTOATEILHOM PAa0OTHI CTY/ACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yUeOHOM paboThI;

- OCBOECHHUE COJIEP’KAHUS JUCLUILINHBL,

- yrayOsieHne coiep KaHusl U OCO3HaHKWE OCHOBHBIX MOHATUN AUCIUITIINHBL;

- UCTIOJIb30BAHUE MaTepraa, COOPaHHOTO U MOJYYEHHOTO B X0JI€ CAMOCTOATENbHBIX 3aHATUH
1151 9 (HEKTUBHOM MOJITOTOBKH K dK3aMEHY.

Bujabl BHEaAyIUTOPHOI cCaMOCTOATENbHOI padoThI:

- CaMOCTOSITEIbHOE U3YUEHUE OTJENbHBIX TEM AUCHUIIINHBL

- IOATOTOBKA K JIEKIINOHHBIM 3aHATHSM;

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHSM;

- 0(pOpMIICHHE OTYETOB I10 BHIIIOJHEHHBIM J1a00paTOPHBIM paboTaM M MOJArOTOBKA K UX
3aIUTe;

- BBIMOJIHEHUE pacyeTHO-rpaduieckoil paboThl.

JI71s1 BBIMIOSTHEHUS JTF000TO BUJIa CAMOCTOATEIbHON PaboThl HEOOXOIMMO TIPOUTH CIIETYIONINE
JTalbl:

- OIIpEIEIEHUE LIETH CaMOCTOATENbHOM paboThl;

- KOHKpeTHU3alus I03HaBaTeIbHOM 3a/1a4;

n


http://www.elektrofaq.com/
http://www.pub.lib.ru/
http://cxem.net/
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
https://www.youtube.com/user/tolik7772
https://www.youtube.com/user/Zefar91

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIILHON padoTe;

- BBIOOD aJIeKBAaTHOTO CII0Cc00a JASMCTBHSI, BEIYIIEro K PEIICHUIO 3a/1a4H;

- IJTAaHUPOBaHUE PabOTHI (CAMOCTOATEILHOMN WIJIM C TIOMOIIBIO MPETIoaBaTes) Hal 3a/IaHUEM;

- OCYILIECTBIJICHHUE B MTPOIECCE BBITOJHEHHS CAMOCTOATEIBHON paboThl CAMOKOHTPOJIS
(MTPOMEXKYTOYHOTO M KOHEYHOT'0) PE3yJIbTaTOB paOOTHl M KOPPEKTUPOBKA BBHITOIHEHHS PAOOTHI;

- peduiekcus;

- Ipe3eHTaIus paboThl.

10. Meroanyeckue peKOMeHAAIMM JJIs PenoaaBaTeJisi

Ha nepBoM 3aHSATHH MO JUCIHUIUIMHE HEOOXOJUMO O3HAKOMHUTBH CTYJICHTOB C IMOPSJIKOM €€
u3ydeHus (TeMaMu Kypca, hopMamMu 3aHATUH, TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJISA), PACKPHITH
MECTO M POJIb TUCIHUIUIMHBI B CUCTEME HAyK, €€ MPaKTHYECKOe 3HaUYCHHUE, JJOBECTH 10 CTYJICHTOB
TpeboBaHusl K (hopMe OTYETHOCTH M TNPUMEHEHUS BUIOB KOHTpOJIA. Bbiarorcss 3amaHus ais
MOJIFOTOBKH K CEMHUHAPCKUM 3aHATHSIM.

[Ipy MOATOTOBKE K CEMHHAPCKOMY 3aHATHIO TI0 TIEPEYHIO OOBSBICHHBIX TEM
NPEeroIaBaTeIl0 HEOOXOIUMO YTOYHHUTH IUIAH WX NPOBEICHUS, MPOAyMaTrh (HOPMYIHUPOBKH U
COI[ep)KaHI/Ie yqe6HI>IX BOHpOCOB, BBIHOCUMBIX Ha O6cy)KI[eHI/Ie, O3HAKOMUTBCS C HepequM
BOIIPOCOB I10 TEME CEMHUHAapA.

B XoIe ceMHHapa BO BCTYHI/ITeJ'IBHOM CJIOBEC paCKpI)ITI) HpaKTI/I‘-IGCKYIO 3HAYNUMOCTb TCMBI
CEMHHAPCKOTO 3aHSITHS, ONPEACITUTh MOPSJIOK €ro MPOBEICHHS, BpeMsi Ha OOCYXKIECHUE KaKIOTrO
yueOHOro Bompoca. [IpumeHsss (QpPOHTAIBHBIM OMPOC JaTh BO3MOXKHOCTh BBICTYIIHTH BCEM
CTY/ICHTaM, IPUCYTCTBYIOIINM Ha 3aHSTUH.

[{enecooOpa3Ho B X0/1€ 3aIIUTHI JIAOOPATOPHBIX PAbOT 33/1aBaTh BHICTYIAIOIINM U AYAUTOPHH
JIOTIOJTHUTEIbHBIC W YTOYHSIONIME BOIMPOCHI C IEJIbI0 BBISICHCHHS WX TO3HMIUH IO CYIIECTBY
00cyX1aeMBbIX TIPOOJIEM.

Cremyer npenocTaBUTh BO3MOXKHOCTD BBICTYIUICHHSI C MECTA B BUJIC KPATKUX COOOIICHHH 1O
MOJITOTOBJICHHOMY 3apaHee BOIPOCY.

B 3akiounTenhbHON YacTH CEMHUHApPCKOTO 3aHATHS CJICAyeT TOJBECTH €ro WTOTH: JIaTh
OLICHKY BBICTYIUIEHUHN Ka)KJOTO CTYJEHTA M y4eOHOW rpymmbl B 11eJIOM. PacKpbITh MOJIOKUTENbHBIE
CTOPOHBI U HEJOCTATKU MPOBEACHHOTO CEMUHAPCKOTO 3aHATHsI. OTBETUTH HA BOMPOCHI CTY/ICHTOB.
Brigath 3aanus U1k CaMOCTOSITEIIBHON pabOTHI IO TIOJITOTOBKE K CIICTYIOIIEMY 3aHSITHIO.
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[Tpunoxenue 1.

CprKTypa " COACPKAHUC NUCIUITIINHBL «CxeMoTEeXHHKA SJICKTPOHHBIX yCTpOfICTB ABTOMATHUKKW» 110 HAIIPABJICHUIO ITIOATOTOBKHU
15.03.04.«ABTOMATH3ALMS TEXHOJOTHYECKHUX NMPOIECCOB M MPOU3BOACTB»H MPOGUITIO MOATOTOBKH«P0OOTH3NPOBaAHHBIE KOMILJIEKCHI»

Buabl yueOHo# padoThl,

< . DopMbI
2| x & BKIIOYAN CAMOCTOATENLHYIO Buabl camocTosiTe1bHOM PadoThI aTTecTAMN
Pasnea 9 55 paboTy CTY1€HTOB, CTY/J€HTOB "
=
n/n E o = U TPYI0EMKOCTh B Yacax
o= 3
CP | KC | I1UI | CH*
J | II/C | JIa6 " - T | Pegepar | K/p | O | 3
C P P
Tema 1. Beoouvie ceedenus.llpenmer,
colep)kaHME W  OCOOCHHOCTH  Kypca
TeopeTnyeckue OCHOBBI JJICKTPOTEXHHUKHU.
1 3 1 18 12 12
Ero crpyktypa ® CBSI3pb C JIpyTHMHU
JUCUUIIMHAMHU, POJIb B  IOATOTOBKE
WH)XEHEPOB.
Tema 2. OcHogHvie ceolicmea u
npeobpazo6aHus MUHEUHbIX INeKMPULeCKUX
yenei NOCMOAHHO20 MOKA. DIIEKTPUUECKHUE
ternu. OCHOBHBIC TIOHSTHUS M ONIPEICIICHUS.
DJIEKTPUYECKUE CXEMbl M HMX TOIMOJIOTHSI.
HcTOUHMKH DJJEKTPUYECKONM DHEPrUU U
MOTPEOUTEIH. OKBUBaJICHTHEIE
npeoOpa3oBaHUs HWCTOYHUKOB
DIIEKTPUUECKON dHepruu. Ilorpeburenu
2 p p p 3 |2-10| 18 15 15

JNEKTPUYECKON HEPruu. DKBHUBAJICHTHBIC

npeoOpa3oBaHus notrpedurenei,
BKJTFOYEHHBIX MOCJIeI0BATEIBHO,
napajuieNsHo, npu CMELIaHHOM

COCIMHCHHMH, BKIIOYCHHBIX TII0 CXEME
3B€3/14a, TPCYIrOJIbHHK. AKTI/IBHBIG nu
MMACCUBHBIC JIBYXITOJTIOCHUKH. 3akoHbI OMa
u Kupxroda asns neneii mocTosITHHOTO TOKa.
Meroapl pacuera JICKTPUUYCCKUX CXEM.
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Meron ypaBaenuit Kupxroda. Meton
KOHTYPHBIX  TOKOB. MeToa  Y3JIOBBIX
NoTeHuanoB. Meroa nByx y3noB. Meton
HAJIOXKCHUSI.  MeToJy  3KBUBAJICHTHOTO
HUCTOYHHMKA. MeTo1 nmpeoOpa3oBaHMs CXEM.
Marpuunas GopMa 3alucH KOHTYPHBIX H
y3JI0BBIX ypaBHEHUH. MOIIHOCTh B IIEMHU
MOCTOSIHHOTO TOKa. YpaBHEHHE OallaHca
MOIIHOCTEH.

Jlaboparopras pabora 1. W3mepenue
ANEKTPUYECKUX BEIMYMH M MapaMeTpoB
2JIEMEHTOB JIEKTPUUYECKUX LIECTIEeH

2-3

JlaGopaTopHas pabora 2. Moct
MMOCTOSTHHOTO TOKA.

Jlaboparopnas pabora 3. JIuneiiHas nens ¢
JBYMSI HWCTOYHUKAMH MOCTOSIHHOTO
HaNPSHKEHUS.

5-6

Jlaboparopnast pabora 4. Pa3BerBieHHas
[[eNb TOCTOSTHHOTO TOKa.

7-8

Jlaboparopnast paboTa 5. AKTHUBHBIHA
JBYXTIOJFOCHUK B II€TIM TTOCTOSTHHOTO TOKA.

9-10

Hroros 3 cemectpe

36

18

72

45

27

Tema 3. [jenu CUHYCOUOATLHO20
nepemenno2o moxa.OCHOBHBIE BEINYMHBI,
XapaKTepU3yIOIINe CHUHYCOUIAIbHBIN TOK
(HampspKeHue). KommnnekcHsiii
(cUMBONMYECKUI) METOJl pacuera Ienein
CUHYCOUJIAJIbHOTO  MEPEMEHHOI0  TOKa.
IlocnegoBarenbHOe M MapajulesIbHOE

11-1

15

15

14




coenuHeHne »iaemMeHToB R, L, CB menm
MIEPEMEHHOTO TOKa. IToctpoenue
BEKTOPHBIX JUarpaMM IpH aHAIW3E Ienen
IIEPEMEHHOTO  TOKA. Pezonancel B
AJIEKTPUYECKUX LeTIsIX. Pe3onanc
HANpsHKEHUN 51 pe30oHaHC TOKOB.
Pe3onancHass  wacrora.  JloOpoTHOCTB
PE30HAaHCHOT'O KOHTYpA.

Jlaboparopnas pabora 6. Hepa3BerBieHHas 11-1
1INl CHHYCOMAAJIIBHOTO TOKA. 2
Jlaboparopnast pabora 7. Pa3BerBieHHas 13-1
1[eNb CHHYCOMJIAJIHHOTO TOKA. 4
Jlaboparopnast pabora 8 Pe3zoHaHCH B 15-1
IEMNSAX CHHYCOUIAIBHOTO TOKA. 6
Tema 4. [lepexoonvie  npoyeccvl 6

JIUHEUHbIX dNleKkmpudeckux yensax. [IpuanHel
BO3HHUKHOBEHUS MEPEXOJIHBIX MPOIECCOB H

3aKOHbl  KoMMyTanumu.  Knaccuueckuit

METOJl aHajH3a MEePEeXOJHBbIX MPOIIECCOB.
CocraBnenue T depeHIanTbHbIX

ypaBHeHUH qs  1menei. CpoOoaHas U
BBIHYKICHHAS COCTABIISIOIITHE
MEPEXOTHOTO TOKa (HampsKEHHS).
XapakTepucTUYECKOe ypaBHEHHE, CTEIECHb 17-1 15 15
XapaKTepUCTHUECKOTO ypaBHEHHUSI. 8

HesaBucumbple u 3aBUCHMBIE HadallbHBIC
ycnoBusi. CBoOOIHAsT U MPUHYKICHHAS
COCTABJISIFOIITUE YIIEKTPUUECKHUX TTPOIIECCOB.
Anroputm pacueta MePEXOTHBIX
MPOIIECCOB  KJIACCHYECKUM  METOIOM.
OneparopHblii  MeTOJ. OKBHUBAJICHTHBHIC
OTIEPATOPHBIC CXEMBI JIJIs AJIEMEHTOB IIENH
C HEHYJEBBIMH HAYaJbHBIMU YCIOBHSIMH.
3akon Owma wu 3akoHbl Kwupxroda B
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omnepaTOpHOM dhopwme. Haxoxnenue
opuruHaia mo uzoOpaxenusm. Tabnuna
OpUTHHANIOB U u300pakeHuit mno Jlammacy.
dopmynsl oOpalieHus. AJIropuTM pacdera
MEPEXO/IHbIX  MPOLECCOB  ONEPATOPHBIM
METOJIOM.

Jlaboparopnas pabora 9. Ilepexomnbie
MIPOIIECCHI B HEPA3BETBICHHBIX ICTISX.

17

Tema 5. Ocrosvr snekmponuxu.llpenmer,
colepKaHWe H  OCOOEGHHOCTH  Kypca
OnektpoHukHu. Ero crpykrypa U cBs3b C
JPYTMMH JUCUUIUIMHAMU. BHUBI CUTHAIOB
Y AJIEKTPOHHBIX YCTPOUCTB.

15

10

Jlaboparopnass pabGora 10. HcrouHuku
MTUTAHUS YJICKTPOHHBIX YCTPOWCTB.

Tema 6. Ycunumenu 2NIeKMPULECKUX
cucHanos.CTpyKTypa W  DKBHBAJIECHTHAas
cxemMa YD, OCHOBHBIE XapaKTEPUCTHKU U
napameTpsl  ycunurenei.  HenuneinHble
UCKKEHUS. YCUWIMTENU DJICKTPUUECKUX
CUTHAJIOB Ha OWIOJISIPHBIX M TIOJIEBBIX
TpaH3uCTOpax, cxeMbl yernuteneit 09, OK,
OB, OH, 03, OC, ux o0CoOEHHOCTH H
XapaKTePUCTHUKH. Uctounuku TOKa.
Yeuwnutenu mnoctossHHoro Toka  (YIIT).
MHorokackajgaple  yCUIUTENW, JApeid
MHOT'OKaCKaJHOTO YCHUIIUTENS, CTPYKTYpa U
OpUHIMI  paboTel  ycwiureneit MJIM.
Huddepenunansusie yeunmurenu (AY), 1Y
Ha BT, AY wna IIT, Y derBeproro
ITOKOJICHUSI.

15

10

JlaGoparopHas pabota 11. Cxembl
ycuiuTene Ha OWIOJSPHBIX M ITOJIEBBIX
TpaH3UCTOpaXx.

4-7
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Tema 7. Onepayuonnvle  ycunumenu
(OY).Ctpykrypa, O0COOCHHOCTH,
xapakrepuctukn OY. Cxembl Ha OY -
MHBEPUTPYIOIIMM UM HEUHBEPTUPYIOLIUN
yeunutenu, Y wa OV, cymmarop,
UHTETpaTop, muddepeHmarop,
nmorapudmarop, cXeMbl NOTEHIMPOBAHUS,
CXEMbl  BBUIEJICHUS MOJAYJS CHUTHaja,
(ha304yBCTBUTEIHHBIC BHIPSIMUTEIH.

5-8

10

10

Jlaboparopras  pabora 12.  Cxemsl
yeunutened Ha OY — MHBEpTHUPYIOLLUH,
HEMHBEPTUPYIOUIUHI, pPa3HOCTHBIN.

8-9

Jlaboparopnas  pabora 13.  Cxemsl
Beiunciiennit Ha OY —  wuwHTErparop,
muddepeHnmaTop, sorapupmarop.

10-1

Jlaboparopnas pabota 14. Cxembl cpaBHEHUS
curtHasio Ha OY.

12-1

Tema 8. Yacmommuo 3asucumvie cxemvi
yeunenus.  Duibmpvl  31EKMPULECKUX
cueHanog. PuUIbTpbl ANEKTPUUYECKUX
CUTHAJIOB. Hcxonnele IOJIO’KEHHS.
AxtuBHbIe QUIBTPBI. PUIBTPHI 1-TO U 2- TO
nopsaka. PUIBTPel BBICOKMX MOPSAIKOB.
@uibTpbl Ha THpPATOpax. YHUBEPCAIbHBIC
¢mwibTpel Ha OY. DaszoBble QUIBTPHI Ha
OV.

10

10

Jlabopatopnast  pabora 15. Cxewmsr
¢bubTpoB 2-ro nopsijka Ha OVY.

14-1

Tema 9. ['enepamopul CUSHATIO8.
OOoOmmieHHass  CTpyKTypa  IeHepaTopa
CHUHYCOUJATbHBIX CUTHAJIOB. RC
4aCTOTHO-U30MpaTenbHble 1enmu. CXeMbl
TE€HEPATOPOB CHHYCOWIAJBHBIX CHUTHAJIOB.
I'eHepaTopbl ~ WMITYJIbCHBIX  CHUTHAJIOB.

10

10

10
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MynbTuBuOpaTopsr Ha OY.

JlaGoparopHas

pabora 16.

CxeMbl

16-1

TeHEepaTopoB cUTHAIOB Ha OY. 7 1

JlaGopartopHas pabora 17. CxeMbl 17-1 1

KommaparopoB Ha OY. 8

Hroro B 4 cemecTpe 36 18 18 90 45 45
Hmozo: 72 18 36 | 162 90 72

*[1JIP — HanucaHue oTyeTa U MOATrOTOBKA K 3allIMTE JJaOOpaTOPHON pabOThI
CU** - caMOCTOSATEIbHOE N3YyUEHHE
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[Tpunoxenue 2
MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHU S POCCUCKO ®EJIEPALIUN

®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUPEXK/IEHUE BBICIIETO OBPA3OBAHHSI
«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

HanpaBneHHe IHOATOTOBKH.
15.03.04.«<ABTOMaTH3a1Usl TEXHOJOTHYECKHX MPOLECCOB U MPOU3BOACTB)

[Mpoduns moaroTOBKM
«POﬁOTI/I3I/IpOBaHHbIe KOMIIJICKCBID»

dopma 00yueHus:
OYHast

Kadenpa «ABromaruka u ynpaBieHUE

®OH/I OHEHOYHBIX CPEJICTB

MO JUCLUTNIUHE

CXEMOTEXHHUKA SJIEKTPOHHBIX YCTPOUCTB ABTOMATUKH

Cocras:
1. ITacniopT oHIAa OLIEHOYHBIX CPEACTB
2. Onucanue OLEHOYHBIX CPEACTB:
IlepeyeHp BOMpPOCOB JUIsl SK3aMEHa
[TepedyeHs BOPOCOB ISt 3aIIUTHI JA0OPATOPHBIX padboT
TecroBble 3a1aHus

CocraBureib: K.T.H., 101eHT A.B. Ky3Henos

Mocksa, 2022 rog
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1. ITacmopt ¢oHaa OLIEHOYHBIX CPEACTB

Tabauua 1

MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

CXEMOTEXHMKA DJIEKTPOHHBIX YCTPOUCTB ABTOMATHUKH

OI'OC BO 15.03.04.«ABTOMATH3aHMA TEXHOJOTHYECKUX MIPOLECCOB M IPONU3BOACTBY»

B mpornecce ocBoeHMsT JAHHOM JUCHUTUIMHBI CTYACHT (POPMHUPYET B JEMOHCTPUPYET CIECAYIONIHE KOMIETEeHIHU:

KOMIIETEHII MU
TexHos0rusa ®opma .
IlepeyeHb KOMIIOHEHTOB (popMupoBaHusI | OLEHOYHOIO Crenenu yposHeii ocsoenus
WHJIEKC | ®OPMYJIMPOBKA P PMHPOBAHI o KOMIIeTeHIHii
KOMIIeTeH Ui cpeacTBa
OIIK-1 OIIK-1. [Tpumenars | Suame: JIEKLHS, 3JIP, T, D ba3oBblil ypoBeHb:
CCTCCTBCHHOHAYTHBIC U | OCHOBHBIC ITOHATHUS U 3aKOHBI nabopaTopHbIe BOCITPOHM3BOJICTBO ITOJIYYECHHBIX
ODIIEHHKEHEPHbIE 3HAHUA, | 51eKTPOTEXHHKH; OCHOBBI paboThI 3HAaHUW B XOJI€ TEKYILETO
MCTOJIB - MATEMATHHYCCKOTO | 1eopym pacueTa M aHAIN3a CaMOCTOSATENbHAS KOHTPOJIS; YMEHHE PELIaTh
afajsa 1 goﬂempo}gamf IIEKTPUYECKUX U MAarHUTHBIX pabora, TUIIOBBIE 33]1a4M, TPUHUMATh
B IpoPECCCUOHAIIbPHOU o
P 1enei mNoCcTosIHHOTO U npodeccuoHaIbHbIE PEIIeHUS

JIeSITeIbHOCTH;

MEPEMEHHOT0 TOKA;TPUHIUIIBI
JENCTBUS U XapaKTePUCTUKU
MPOCTEUIINX aHATOTOBBIX
YCTPOMCTB;

crangaptel ECK/I na
AIEKTPUUYECKUE U DJICKTPOHHBIE
puOOPHI; MapaMETPhI
COBpPEMEHHBIX

MOJIYTIPOBOTHUKOBBIX YCTPOMCTB:

YCUJIUTENEH, TEHEPATOPOB,
BTOPUYHBIX HCTOYHHKOB
MUATaHUs, THPPOBHIX
npeoOpazoBaTeei.

10 U3BCCTHBIM aJIrOPUTMaM,
paBujiaM U METOJUKaAM

IoBBINIEHHBIN YPOBEHD:
MPaKTUYECKOe TPUMEHEHNE
MOJIYYEHHBIX 3HAHUI B IIpoLiecce
W3Yy4YEHUS TUCITUTIINHBL,
TOTOBHOCTB PEIIATh
MIPAaKTUYECKUE 3a7a4H
MMOBBIIICHHOMN CIIOKHOCTH,
HETUIIOBbIE 33]1a4M, IPUHUMATH
npodeccuoHaNbHBIEC PEIICHUS B
YCIIOBUSIX HEMOJHOM
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Ymern:

YUTATh U COOMPATH MPOCTEHIIHE
ANEKTPUUECKUE CXEMBbI, IOHUMAs
(u3HYEeCKUE IPOLIECCHI,
NPOTEKAOIIHUE B
AJIEKTPOYCTAHOBKAX;
M0JIb30BAThCsl OCHOBHBIMH
IEKTPUICCKUMHU
U3MEPUTEIBHBIMU TIPUOOPaMHU
(ammiepMeTp, BOJIBTMETD,
BaTTMETp, ocmuuiorpad u ap.);
MPABIIILHO BBIOUPATh Hanboee
palMOHAIBLHBIC METOIBI pacueTa 1
aHaJIM3a JICKTPOMArHAUTHBIX
MIPOIIECCOB B JIEKTPUUECKUX H
MarHUTHBIX EMX;

Baaodemy:

METOJIaMH aHAJTN3a IPOCTEHIIINX
CXeM; HaBbIKaMU PabOTHI C
ANEKTPOTEXHUUECKON
anmaparypoi, 2JIeKTPOHHBIMHU
YCTPOMCTBAMH,
KOHTPOJIbHO-U3MEPHUTETHHBIM U
UCTIBITATEIbHBIM
000py/IOBaHUEM.

ONPEICTICHHOCTH, IPH
HEI0CTATOYHOM
JIOKYMEHTaJIbHOM, HOPMaTHBHOM
A METOIUYECKOM 0O€eCII€UeHU N
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2. IlepevyeHb OLIEHOYHBIX CPEICTB MO JUCHUILIMHE

CxeMOTEeXHHKA AJIEKTPOHHBIX yCTpOﬁCTB ABTOMAaTUKHN

HanmenoBanme [IpencraBnenue
No OLICHOYHOTOCPE/IC Kparkas xapakrepuctruka OleHOYHOTO OLICHOYHOTO CPE/ICTBA B
oC TBa cpencTBa dOC
Cucrema CTaHAApTU3UPOBAHHBIX 3a/JaHUM,
Tect [MO3BOJISIOIAS aBTOMAaTU3HUPOBATh .
1 o DoHJ TECTOBBIX 3aJaHUN
(T) [IPOLIEAYPY H3MEPEHUs YPOBHS 3HAHUU U
YMEHUHOOYYaIomerocs.
CpencTtBo TPOBEPKHM YMEHHMM U HAaBBIKOB
5 3P MPUMEHSTh  TOJy4yeHHbIE  3HAHUS UL 3amaHus IJId 3aluThl
PEIICHUS] MPAKTUYECKUX 3a/1ady C MOMOIIBIO 1ab0paTOPHBIX pabOT
MHCTPYMEHTAJIBHBIX CPEJCTB.

2.1. Tlepeyenn BonpocoB st Ik3amena (3 cemectp) (OITK-1)

BOo~NoO A WD

26.
27.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JIuHeiiHbIe QJICKTPHUUYCCKUC OCIIU ITOCTOSAHHOI'O TOKaA

DIIEKTPOTEXHUYECKUE YCTPOINCTBA MTOCTOSTHHOTO TOKA

OeMEHTEI BHGKTpI/I‘IGCKOﬁ OCIH ITOCTOAHHOT'O TOKAa

ITonokuTENBHBIE HAIIPABIEHUS TOKOB U HAIIPSY)KEHU N
Pe3ncTuBHbBIE 371EMEHTBI

M cTOYHHKYN 3TIEKTPUYECKON DHEPTUHU ITIOCTOSSHHOTO TOKA
Ucrounnku DJ1C 1 ICTOYHUKH TOKA

ITepBslii 1 BTOpOI 3aKoHbI Kupxroda

[Ipumenenue 3akona Oma u 3akoHOB Kupxroda s pac4eToB dJIEKTPUUECKUX TeTen
Mertoz y3710BbIX TOTEHIMAIIOB

MeTo1 KOHTYpHBIX TOKOB

[TpuHIMI U METOJ HAJIOKEHUS (CYNEPIIO3UIINN )

[TpuHIIMTT KOMIIEHCAHT

MeTo/ 5KBUBaJICHTHOT'O UCTOYHHUKA (AKTUBHOTO JIBYXITOJIFOCHUKA)

PaboTta 1 MOLTHOCTB AJIEKTPUYECKOTO TOKA. DHEpreTuYecKuil 6ananc

VYcnoBue nepegauv IpUEMHUKY MaKCUMAIIBHOM 3HEPTUU
JIvHeHbIe SJIEKTPUYECKUE LENH CHHYCOUTAIBHOTO TOKA
DNIEKTPOTEXHUYECKUE YCTPOICTBA CHHYCOUIaJIbHOTO TOKA
DJIEMEHTHI JIEKTPUUYECKOU IIENMN CUHYCOUIaIbHOTO TOKA
NHIyKTUBHBIN 2JIEMEHT

EMKOCTHBIN di1eMEHT

M cTOYHMKH 3IEKTPUYECKON SJHEPIrUU CUHYCOUJAIIBHOTO TOKA
MakcumanbHOe, CpeIHEE U IEHCTBYIOIIEE 3HAYCHHS] CUHYCOUJAIBHBIX BETUINH
Paznuunblie criocoOb! NpeACTaBICHUSI CHHYCOUAAIbHBIX BETUYNH
3akoH OMa B KOMIUIEKCHOH (hopMe AJis PEe3UCTUBHOTO, MHAYKTUBHOT'O M EMKOCTHOTO

9JICMCHTOB

[Tepssiit 1 BTOpOIi 3aKoHbl Kupxroda B koMiuiekcHoi popme
KommuiekcHbIlf METOJ pacdeTa Leneil CHHYCOUJaIbHOIO TOKa
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28. AKTHBHOE, pEaKTHBHOE, KOMILJICKCHOE H MOJHOE COMPOTUBJICHUS TACCHBHOTO
JIBYXTIOJTFOCHUKA

29. Tlepexo/HbIC POIIECCHI B IMHEHHBIX AIMEKTPUICSCKUX IICTISAX

30. Ilepexoaabie mporecchl. ObIME CBeIeHUS

31. Kinaccuueckuii METO/] pacyera MepexoaHbIX MPOIECCOB

32. 3aKOHBI KOMMYTAIIHH

33. [lepexo/HbIC MPOIIECCHI B IEMH OCTOSHHOTO TOKA ¢ OJJHUM HHIYKTHBHBIM 3JIEMEHTOM

34. IlepexogHbIC MTPOIIECCHI B LIEMH MOCTOSHHOTO TOKA ¢ OJJHMM €MKOCTHBIM 3JIEMEHTOM

IMepeuenn Bonpocos auis 3k3aMeHa (4 cemecTp)

MUHUCTEPCTBO OBPA30BAHMS I HAYKU POCCUMCKON ®ENEPALIAN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXXJEHUWE BBICIIETO
OBPA30BAHMSI
«MOCKOBCKHU NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

®daxynpTeT MammHOCTpOCHHE, Kadenpa «ABTOMATHKA U YIIPABICHUC)

Jucnunnnza «CXeMOTeXHHMKA NEeKTPOHHBIX YCTPOICTB aBTOMAaTHKM

O6pa3oBarenpHas mporpamma 15.03.04 «ABTOMaTH3a1us TEXHOJIOTHUECKUX MPOIIECCOB U IPOU3BOICTBY,
OII «Po6oTu3npoBaHHbIE KOMIUIEKCHD.

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne3

1. WmnynbcHble TUOJBI.
2. Ilpunuun yctpoiicTBa U pabOThl JUHUCTOPA

VTBepiK/ICHO Ha 3acejaHiHU Kadepbl «
3aB. xadenpoit /A.B. Ky3nernosn/

TpancdopmaTopHbIE HCTOUHUKH TTATAHHS

WMy nbCcHBIE MICTOYHUKY TTUTAHUS

CTpyKTypa ¥ 5KBUBAJICHTHAS CXeMa yCHUITHTEIS
OCHOBHBIE XapaKTEPUCTUKH U TTAPAMETPhI YCHITUTEIEH
KackagHoe BKiItoueHHEe ycuiauTenen

Knaccudukanus ycunurenei

Knaccugukarus u Buast OC:

Brusaue OC Ha K03 OUIMEHT YCUICHHS

© oo Nk owdPE

Bmusinne OC Ha HENMMHENHBIE UCKAXEHUS YCUITUTEIIS
. Bmussane OC ma AUX
. Bmusitaue OC Ha BXO/IHO€ CONPOTHUBIICHUE

[ S T
N P O

. Bmusitnne OC Ha BBIXOJIHOE CONTPOTUBIICHHE

[EN
w

. Cxempl yeunuteneit ¢ o6mum smuttepom (O2) Ha BT

[EEN
IS

. Yeunurens OD ¢ pUKCHpoBaHHBIM TOKOM 6a3b1 ¢ OOC
. Yeunurens OD ¢ GUKCUPOBAHHBIM HaNpsKEHUEM 0a3bl
. DKBUBaJIEHTHBIE TUHENHbIE Moaenu bT

. Dnektpuueckas moaens BT ¢ h-mapamerpamu

[ S S SN
0 ~N o O

. ®usnueckas T-oOpa3Has MOENIb TPAaH3UCTOPA
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19. Ycunurenu na BT ¢ o6meii 6a30ii (OB)

20. Ycumurenu Ha BT ¢ o6mmm komtektopom (OK)

21. CpaBHHTEIbHAS XapaKTepuCcTUKa ycunureneid Ha BT

22. Yceumurenu ua I[1T: OU, O3, OC

23. YcuiuTenu Ha COCTaBHBIX TPaH3UCTOPAX

24. TTpumepsl mocTpoeHus: cocTaBHbIX TpaH3ucTopoB [IT u BT

25. Ycunurenu ¢ JUHAMUYECKON Harpy3Kou

26. TokoBoe 3epkaio

27. MHOTOBBIBOTHbIE HCTOUHUKH TOKA

28. Ucrounuku Toka Ha [IT

29. MHOTOKaCKaIHbIC YCHIIUTEIH

30. Ycunurenu nocTOSHHOTO TOKa

31. CtpykTypa u IpUHIUI Pa0OTHl YCHIIHTEICH MOy IsTOp-AeMonyisitop (MAM)
32. luddepennmanbHbie YCUITUTETN

33. uddepennmansupiii ycunurensb na bT

34. J1Y 4eTBepTOro MoKoJIeHUs

35. luddepentmanpupiit ycunurens Ha [1T

36.0Omnepanmonnsie yeunutenu (OY). CtpykTypa u skBuBajieHTHas cxema OVY.
37.0cHoBHBIE TapamMeTpbl U Xapakrepuctuku OY.
38.YcunurensHbie cxembl Ha OVY.

39.CxeMbl aHAJIOTOBBIX BhIuncacHu Ha OY.

40.Cxemsl BeIeTIeHHASI MOIyJIst curHaia Ha OY.
41.YacToTHO3aBUCUMBIE cXeMbl ycuiieHus Ha OY. OuibTphl.
42.Teneparopsl curHanoB Ha OVY.

43.Kommnapatopsl Ha OY.

2.3 ®oHI TECTOBLIX 3aJaHUM
(3,4 cemectp (OIIK-3, OIIK-7)

02.01.01.Ilenu MOCTOSIHHOTO TOKA
101. 3a0anue {{ 304 }} [[IITnomenuouazp
d

[
et
F
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102. 3aoanue {{ 305 }} HIITmpu3/]CPcym
VYyacrtok nenu coctout U3 oauHakoBbix HCTOYHUKOB DJIC: E1 = E2 =E3 = 10 B. Tok yyactka [ =2
A. CymmapHasi MOIIHOCTb Y4acTKa LIEIU COCTaBIISET:

Er—

U

V120 Br
40 Bt
60 Br
J-20 Br
[J30 Bt

103. 3a0anue {{ 306 }} HIIT®opmyraMouin+
IIporekanue Toka I mo pesuctopy R Be3bIBaeT nanenue Hampsokenus: U. [Ipu 3ToM BeIensieTcss MOIITHOCTE:

= l2R
U

Di
R

oUR

0IR2

2

JY°
R

2.4. Bonipocs! 1Jist 321U ThI JJadopaTopHbix padot (ITK-19)

Yro Takoe quon.

Kakwne BKITIOUEHUS THOIOB OBIBAIOT.

Kakue Buzb! BeinpsiMuTeneil Bol 3Haere.

J11s1 9ero Hy KHBI BBIIPSIMUTEITH.

OO0BsacHUTD paboTy 6e3TpaHCPOPMATOPHON OTHOMIOMYIIEPUOTHON CXEMBI BBITIPSIMUTEIIS.
Kak n3MeHUTCS BUJ BRIXOJHOTO CUTHANA, €CITH M3MEHUTH BKITFOUEHHE JHO/A.
OO0BsacHUTH paboTy TpaHC(HOPMATOPHOM OHOMOIYTIEPHOAHON CXEMbI BHITPSIMUTEIIS.
Kak n3MeHUTCS BUJ BRIXOJHOTO CUTHANA, €CITH M3MEHUTH BKITFOUEHHE JHO/A.
OO0BsacHUTH paboTy TpaHC(HOPMATOPHOM JBYXIOIYHIEPUOTHON CXEMBI BBIIPSIMHUTEIIS.

0. KakoBbl mpeumyiiecTBa M HEOOCTAaTKU TpaHchopMaTopHON u Oe3TpaHchopMaTOpHOH,
OJTHOTIOJTYTIEPUOAHOM U ABYXITOJIYTIEPHOAHON CXEM BBINPSAMIICHUS.

11. UTto Takoe CTaOMIUTPOH.

HRoOoo~NoOr~wWNE
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12. [Tpuntun paboThl CTAOUIUTPOHA.
13. BAX crabunutpoHa.

14. Kak u3MeHHTCS BBIXOIHOM CHUTHAd B CXE€ME€ IUOJHOTO OTPAaHUYUTENs, €CIM HU3MEHUTH
BKJIIOYECHHUE IM0J1a ¥ UCTOYHUKA MTOCTOSTHHOTO HATPSKCHHUS.

15. [To xakoMy ypOBHIO IPOUCXOAUT OTPaHUUEHUE B cXeMe 2.

16. OOBsACHUTD pabOTy UCTOYHMKA TUTAHUS B CXEME 3.

17. J1s1 9ero Hy»eH TPaH3UCTOp B cxeMe 3.

18. JUJ1s 9ero Hy)XKeH AMOAHBIA MOCT, KOHJICHCATOPBI M CTAOUIMTPOH B cxeme 3.

19. 3a cyeT yero BO3MOKHA PETYIUPOBKA BHIXOJHOTO HAIMPSDKEHUS B cXxeme 3.

20. B kakux mnpenenax BO3MOXKHA PEryJIMpPOBKAa BBIXOJAHOIO HampshkeHHss B cxeme 3 (B
UJICATbHOM CIIydae).

21. YTto Takoe TpaH3UCTOP

22. Kakune cxembl BKIIOUEHUS! TPAaH3UCTOPOB OBIBAIOT, YEM OHU O0YCIIOBJICHBI

23. Jlatb onpenienenre BXOIHOM CTaTUYECKON XapaKTepPUCTUKE

24, Jlatb onpeneneHne BBIXOJHON CTATUYECKON XapaKTEPUCTUKE

25. Omnpenenenne H-nmapamMeTpoB, OCHOBHbBIE TEPMUHBI

26. [Topsi10K OTYYEHHUsI CTATUYECKUX XapaKTEPUCTHK (ITOCIIEI0BATEIHHOCTD BBHITIOJTHEHH)

217. YTo Takoe yCUIUTENb.

28. Kaxkue cxembl ycunuTenei Ha OUTIOJISIPHOM TPaH3UCTOPE BBl 3HACTE.

29. Cxema ¢ (pUKCUPOBAHHBIM TOKOM 0a3bl.

30. Cxema ¢ 00paTHOH CBSI3bIO TT0 HANIPSDKEHUO (KOJUICKTOPHAS TeMITepaTypHas CTaOMIU3anus).
31. Knaccuueckas cxema (3MUTEpHas TeMIepaTypHasi cCTaOuIu3anus).

32. OCHOBBI pacueTa CTaATUYECKOTO PEKUMa YCUIIUTENEH, BBIOOp paboueit TOUKH.

33. Pexumbl paboThl ycuanuTenei, ux OTINYHS.

34. J11s 9ero HyKHBI pa3JeuTeNIbHbIe KOHEHCATOPBI.

35. KakoBa MakcuManbHasi aMILUIMTY/1a BEIXOJHOTO CUTHAIA B CXEMe Ha pHucC. 8.

36. Hanpspxenne kakol aMIUTMTY Il KMEET CMBICH TIOJJaBaTh HAa BXOJI CXEMBI 8, 9TOOBI Ha BBIXOIE
He ObUIO HETMHEHHBIX HCKaKEHUH.

37. Henuneiinble nckaxeHus..

38. Yemy paBeH KO3PPUIHEHT yCUIICHUS B KaCKaJHOH cxeme.

39. UYrto Ttakoe oneparmoHHbiid ycmureb (0OY)?

40. Kaxkue cxemsl BkitoueHust OY Bel 3Haere?

41. Kak paccuntsiBaetcst Ko3pOUIMEHT YCUTIEHUS 110 TTOCTOSHHOMYTOKY JIJISI HHBEPTHPYIOIETO
Y HEMHBEPTUPYIOIIEro ycuiuTens Ha ocHoe OY?

42. Kak B cxeme, mpuBeieHHOM HA puUC. 6.5, MOTYyYUTh HHBEPTOP CUTHAJIOB?

43. Kak n3mensTcs nokasanusi BOJIbTMETpa B CXeMe, IPUBEJEHHOM Ha puc. 6.5, eciiu R1=1 kOm?
44, Kak u3MmeHsaTcs nokasanusi BOJIbTMETPA B CXEMe€, PUBEJCHHON Ha puc. 6.5, ecliu MOMEHSTh
MecTamu Bxoasl OY?

45. B uem 3akiouaercst HHBEPCHUS CUTHAIA HAa IEPEMEHHOM TOKe?

46. KakoBsl npenmyniectsa auddepeHunansHoi cxemsl yeusieHus Ha OY?

47. CymmaTop ¥ NpUHIUN €ro padoThI?

48. Yro Takoe uHTerparop?

49, KakoBa ¢opma BBIXOHOTO CHTHAJIa HHTErpaTopa MpH BO3IEHCTBUN TTOCTOSIHHOTO BXOTHOTO
HanpsOKeHUs?

50. Uro Takoe nqudpepeHnmaTop u mpodIeMbl €ro MPakTUIeCKON peann3anun’?

51. Kak nmpegoTBpaTuTh BOSHUKHOBEHHE MTApa3UTHBIX Kosebanuil B nuddepenimatope?

52. Kak paccunrtars 1o6potHOCTE OY?

53. Kpurepuu npu Beidope OV nis nuddepenmaropa?

o4, Yro Takoe jgorapupMuuecKuil yCUInuTenb?

55. Kak u3 norapumMuyeckoro yCunuTens Nojay4uTh aHTuiIorapupmarop?

56. Komnaparop u npuHuun ero padotsi?

S57. Yro Takoe Bpems cpabaTbIBaHMsI KoMnapaTopa?

58. st 9ero B KoMmapaTope IpUMEHSIOT 1IETTh MOJI0KUTEITLHON 00paTHOM CBSI3U?

59. Kak paGoraeT komnapaTop ¢ TUCTepe3ucom?

26



60.

Urto takoe Tpurrep llIMurra v 114 4ero oH NpuMeHsIeTcs?

61. N3 yero cocrout tpurrep Imurra?

62. KaxoB mpuniun padotsr Tpurrepa [lImurra?

63. Uro Takoe MyibTUBHOpaTOp?

64. Turbl MyasTHBHOpPATOPOB?

65. [Mpuammn ~ paboTel  MyJIBTHBHOpaTOpa ¢  HE3a3eMIIEHHBIM
KOHJICHCATOpOM?

66. Uro Takoe ogHOBUOpATOp?

67. UTo Takoe UCTOYHHK 3aITyCKa OJHOBUOpaTopa?

68. [Tpuniun paboTel ogHOBHOpaTOpa?

69. Uro Takoe I'TIH?

70. N3 gero coctout I'TIH u kakoB mpuHIMI €ro paboThI?
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