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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

JncuuruimHa
U3y4YeHUs] DIIEMEHTHON O0a3bl U
uH(poOpMaluy, YNpaBlIEHUs 3Jie

«Dus3nyeckue OCHOBBI

3NIEKTPOHUKI»
CXEMOTEXHHUKHU AJIEKTPOHHBIX YCTPOUCTB 00pabOTKU
KTPONPUBOAAMU U TNpPeoOpa3soBaHUsl DIEKTPUUYECKOM

SHEPTMM B  CHUCTEMax  DJJEKTPOCHAOKEHHMS TOPHBIX M METAUIYPIHYECKUX
npeanpusituii. Ha 910l mucnuruiiHe  0asMpPYIOTCS  MHOTHE — CHCIHATbHBIC
JTUCIUTIINHEL.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

3amaud  W3yYeHWS JAHHOW  JUCHUIUIMHBI  COCTOST B (popMHpOBaHUU
KOMIeTeHIni B cooTBeTcTBUH ¢ TpeboBanmsimu GPIOC BO.

1.3 IlepeyeHbp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE

(MoayJ110), COOTHECEHHBIX
o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IIAHUPYEMBIMHA pe3yjJabTarTaMu

Koa n HaumeHoBaHue NWHOUKaTopa
OOCTUXEHNA KoMneTeHUunmn

3aI'I.I'IaHl/IpOBaHHbIe pe3ynbTaTthbl o6yquM;| no ancuuninunHe

ITK-2: Cnoco0eH NpoBOAUTH MPOEKTHO-U3bICKaTeIbCKHe padoThl, AHATU3UPOBATH U

NPUHUMATH 000CHOBAHHbIE pellie

HHUSA 110 COBEPIICHCTBOBAHUIO TEXHOJIOITNMIECCKHUX

00bEKTOB TOPHO-METANITYPIru4€CKOro KOMILIEKcCa

[IK-2.1: Ananusupyet padboTy
ANEKTPOTEXHUUYECKUX CUCTEM,
CHCTEM 3alIUThl U aBTOMAaTUKU U
PUHUMAET 0OOCHOBAHHBIE
peleHus no o0ecneyeHHIo
AIEKTPOOE30IIaCHOCTH U
6e30macHON HKCIUTyaTaluu
TE€XHOJIOTMYECKUX YCTaHOBOK,
MalIvH U 000pyA0BaHUs TOPHBIX
IPEANPUIATHI

ANIEMEHTHYIO 0a3y M XapaKTepUCTUKH IIEKTPOHHBIX
YCTPOMCTB, METOJIbI pacyeTa U UCIBITAHUE TPOCTENIIUX
IEKTPOHHBIX CXEM, IPUHIUIIBI [IOCTPOCHUS CIIOKHBIX
IEKTPOHHBIX YCTPOUCTB TEXHOJIOTMYECKUX YCTaHOBOK,
MaIlliH ¥ 000pyI0BaHUs TOPHBIX MPEANPUATHIA
PacCUNTHIBAaTh MPOCTEHIINE SJIEKTPOHHBIE CXEMBI,
BbIOMPATh ONTUMATIBHYIO 3JIEMEHTHYO 0a3y st
IEKTPOHHBIX YCTPOUCTB, INIAHUPOBATH U OCYLIECTBIIATh
HCIIBITaHUE DJIEKTPOHHBIX YCTPOUCTB TEXHOIOTMYECKUX
YCTaHOBOK, MAIlIMH ¥ 000PY0BaHUS TOPHBIX
NpEeANPUATUI

HaBBIKAMM CHHTE3a M aHAJIN3a POCTHIX U CIIOKHBIX
JIEKTPOHHBIX CXEM TEXHOJIOTUYECKHUX YCTAHOBOK,
MallliH ¥ 000pY/10BaHUs TOPHBIX MPEAPUITHIA

ITK-4: Cnioco0eH co31aBaTh H IKCILIYaTHPOBATH 3JIEKTPOTeXHUYECKHe CHCTEeMbI
TOPHBIX NPeANPUSITHI, BKJIIOYAIOIIHNE B ce0 KOMILUIEKTHOE 3JIeKTP000OPYy/10BaHUE
3aKPBITOr0 U PYTHUYHOI 0 HCIIOJTHEHH, YJIeKTPHYECKHE CETH OTKPBITHIX U
MOA3EMHBIX F'OPHBIX H TOPHO-CTPOUTEIbHBIX Pad0T, B TOM YHCJIe B YCJIOBHIX

Ype3BbIYANHBIX CUTYyalUil

[IK-4.1: IIpumensier
TEOpEeTUUECKNe 3HaHUS U
IIPAKTUYECKUE YMEHUS AJIs
CO3/IaHMSI U SKCILTyaTalun
ANEKTPOTEXHUUECKUX CUCTEM
TOPHBIX TPEATPUATHI

TpeOOBaHUS, PEABSABISIEMbIE K CO3aHHIO U
IKCIUTYaTaly JEKTPOTEXHUYECKUX CUCTEM TOPHBIX
HNpEAIPUATUI

IIPOEKTUPOBATH HJIEKTPOTEXHUYECKHUE CUCTEMBI TOPHBIX
HNpEeAIPUATUI

HaBBIKAMU MPOCKTUPOBAHUS NIEKTPOTEXHUUECKUX
CUCTEM T'OPHBIX IIPEANPUATHN

1.4 Oco0eHHOCTH peaiM3alMu U CHUILTHHBI

3

npcaHasHa4YCHa  OJIA

OCBOCHMA




SI3pIK peanmm3auuu JUCUUILUIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3angaTusa
CamMmocTosTeabHas
JICKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero YHCJIE B
anocC anoc 3anocC BUOC
1. OCHOBBI TEOPUH FJIEKTPONPOBOTHOCTH MOJTYNPOBOTHUKOB. [101yNIPOBOTHMKOBBIE TPUOOPbI

1. YcTaHoBo4YHAd JEKIUI

1

2. OCHOBBI TEOPHH IEKTPOIPOBOTHOCTH
HOJYTIPOBOTHUKOB. DINEKTPO(U3NIECKIE CBOWCTBA
HOJYTPOBOTHUKOBBIX MarepuainoB. [Ipumecnas
AIIEKTPONPOBOAHOCTH MOTYNPOBOIHUKA. P-n mepexo.
[ToTenmmaneueiit 6apwep. [IpsmMoe u oOparHOe BKITFOUCHHE
p-1n nepexona. BAX p-n nepexona.

3. HOJIYHpOBOI[HI/IKOBI)Ie AUOOBbI. BBIHpSIMI/ITeJII)HLIC JUOABbI.
Jlvozb! crienuanbHOro Ha3HaueHMsl. TUPUCTOPBI.
YcrpoiictBo. Cxemarnyeckoe M yCIOBHO-Tpaguyeckoe
o6o3nauenue. [Tpunnun neiictBus. OCHOBHBIE MapaMeTPhI
U XapaKTePUCTUKHU.




4. Tpauzuctopsl. bunonsipasie Tpan3uctopsl. [lonesbie
TPaH3UCTOPHI. Y CTPOMCTBO U IIPUHLIUI JeUCTBUS. PesxuMbl
paboThl. BXxoaHbIE U BBIXOAHBIE XapakTepucTUKH. Cxema
3aMEILEHUs.

5. CHATHE OCHOBHBIX XapaKTEPUCTUK MOJIYIPOBOIHUKOBBIX
JMOJ0B, CTA0MJINTPOHA M BapUKara.

6. CHATHE OCHOBHBIX XapaKTEPUCTUK OUIONISIPHBIX
TPaH3HCTOPOB.

7. UcTopyisi BOSHUKHOBEHMS U PA3BUTHS
aneKTpoHUKU. Pu3nveckne CBOUCTBa pabOThI
AJIEKTPOBAKYyMHBIX U HOHHBIX TPHOOPOB.

35

8. ®U3MYECKUE MPOIIECCHI B MOITYPOBOIHUKOBBIX
npubopax. TexHoIorus Npon3BOACTBA MOIYIPOBOJHUKOBBIX
pruOOpoB. MapKHUpOBKa MOTYPOBOIHUKOBBIX PHUOOPOB.
IIepcrieKTUBEI JAIBHEUILIETO Pa3BUTHS.

21

9. Konrponbnas pabora Nel.

24

2. OnTo03/1eKTPOHHbIE MPHOOPHI

1. OnTruueckue cBONCTBA MOJYIPOBOIHUKOB.
OnTo3neKTpOHHbIE TPHOOPHI

2. CHATHE OCHOBHBIX XAPAKTCPUCTHUK CBCTOAUOOAA.

3. CBoiicTBa ONTUYECKOTO U3TyueHus. CBeAeHUs U3
dboTomerpun. OCHOBBI BOJIOKOHHOM OIITHKH.

20

3. DJIeKTPOHHBbIE YCHJINTEIH JIEKTPHYECKUX CUTHAJIOB

1. Yeunurenu nepemenHoro toka. [ [puHuun ycunenus
HaIpsHKeHUs, TOKa, MoltHOCTU. Oco0eHHOCTH
YCUIIUTECIIBHBIX KaCKaJOB Ha 6I/IHOJ'I$IpHI)IX " ITOJIEBBIX
TpPaH3UCTOpax.




2. YcunauTenu MOCTOSSHHOTO TOKA. Y CHIIMTEINH C
HETOCPECTBEHHOMU CBs3bI0. OCOOEHHOCTH yCHIIUTENnei
nocTosiHHOro Toka.lIpocreiiire oTHOKacKaIHbIE
YCUIIUTCIIN HAa 6HHOHHPHBIX 1 MOJICBBIX TPAH3UCTOpPAX.
Huddepennmanbabie yCUITUTEIbHBIC KACKaIbI.
OHCpaI_II/IOHHBIe YCUIIUTCIIN.

3. UccnenoBanue CBOWCTB yCUIIUTENBHBIX KACKa0B Ha
OUIOJIAPHBIX TPAH3UCTOPAX.

4. UccnenoBanue CXeM BKJIFOUEHUS ONlEpallMOHHBIX
ycunurtesed. ITHBepTUPYIOIMMI 1 HEMHBEPTUPYIOLIUI
ycwintenb. CyMMUPYIOIUHN YCUIIUTEb.

5. Ycunnrenu nepeMeHHOro Toka. CTaTH4ecKUil pexxumM
paboThI YCHIIMTEIBHBIX KaCKaJ0B: KJIaCChl YCUJICHHUS,
BBIOOp MOJIOXKeHUs paboyeit Touku. TemmneparypHas
cTabmIn3anus NoJ0XKeHus: pabodel TOUKU. Y CHIIUTENH
HOCTOSIHHOTO TOKa. Peanu3arust cxem Ha 6aze
oneparmoHHoro ycunutens. OOparHbie CBS3HU B
YCHINTEISIX.

29

4. OcHoBBI IU(POBBIX YCTPOICTB

1. Anre6pa noruku. OCHOBHBIE JIOTHYECKUE (PYHKIIUH U
sneMeHTHl. CriocoObI IPeICTaBICHHS JTOTHUECKIX
¢ynkuuit. [IpaBuna npeobpa3oBaHus JIOTHUECKUX
GyHKIHA.

2. UccnenoBanue JJOTHYECKUX DJIIEMEHTOB




3. ®u3nyecKkue OCHOBBI MHTETPATLHOM MUKPOJIEKTPOHHOM
TeXHUKN.OCOOCHHOCTH KOMIIOHEHTOB JIEKTPOHHBIX LIENeH
B MUKPOMUCIIOJIHEHUHU. DJIEMEHThI TPAaH3UCTOPHO-
tpansuctopHoii joruku (TTJI).MynsTuBHOpaTOpHI.
Tpurrepsl. Tpanzuctopubie Kiroun. KoMmmaparopsl.

I'eneparopsr. Taiimepsl. 20

Crabwnmm3aropsl HanpspkeHust. [emmudparops! u

@ paropsl, MyJIbTHILIEKCOPHI U IEMYJIbTUTIIICKCOPBI.

[{udpoananoroBeie U aHATOTO-ITU(POBBIC

npeoOpazoBarenu. 3aHOMUHAIOIINE YCTPOICTBA.

4. CtanaapThl Ha BBIMOJIHCHNE IPUHIIUTUATEHBIX CXEM. 24

5. KonrponbHas paboTa Ne2 20

6. KypcoBoii npoekt 36
Bcero 21 20 229




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. Omnanuuii 1O. @., I'myaxun O. I1., I'ypos A. U., I'nyakun O. I1. Ananorosas u
rdpoBas eKTpoHUKa (MTOHBINA Kypc): yueOHuK 111 By30B(MockBa:
[opstuast nuans-Tenekom).

2. I'yces B. I',, I'yceB IO. M. DiiekTpoHHKa U MUKPOIIPOLIECCOPHAsA TEXHUKA:
yueOHuUK 1715 By3oB(MockBa: Briciias mikona).

3. Komuccapos 0. A., babokun I'. Y. O61mias 3eKTpOoTeXHUKA U AIEKTPOHHKA:
yueornk(MockBa: OOO "Hayuno-uznarensckuii nenrp MHOPA-M").

4. bo6suieB 0. H. ®usnueckue ocHOBBI 37eKTpoHUKH(MockBa: [opHast KHUTa).

5. 3aBapeikuH b. C., Kpyuek O. A., Caitiruna T. A., ['epacumos A. 1.
DNEKTPOTEXHUKA U ANEKTPOHUKA B JIEKTPOMEXAHUUECKHX CUCTEMAaX TOPHOTO
POU3BOJICTBA: yueOHOE TocOOUe sl CTYACHTOB BY30B, O0YYaIOUINXCS IO
HarpasJieHuto "l'opHoe aeno", cnenuanu3zanus "OnekTpuduKanus u
aBTOMaru3anus ropaoro npousBojctea" (KpacHnosipck: COY).

6. Cwmupnos 1O. A., Cokonos C. B., Tutos E. B. ®u3nueckrue 0CHOBBI
AIIEKTPOHMKU: yueb. mocoone(Mocksa: JlaHb).
7. AtamanoB B. H., KusaspkoBa T. O. Hudposas snekTpoHuka: COOpHHUK

BOIPOCOB 1 3a1a4: yueoHoe mocooue(MockBa: MI'TY um. H.D. baymana).

8. Kpyuek O. A., Caitruna T. A., l'aBpunosa E. B., bakymenko E. B.
DNEeKTPOTEXHHUKA U IIEKTPOHHUKA. DIIEKTPOHUKA: YIeOHO-METOIUIECKOE
nocooue(Kpacnosipck: COY).

4.2 JIM1eH3UOHHOE ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 NPOM3BOACTBA (IPOrpaMMHoe
o0ecrevyeHne, HA KOTOPOe YHUBEPCUTET UMeeT JIMIEH3UI0, a TAK/Ke CBOOOIHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecreyeHune):

1. Electronics Workbench u Multisim;
2. Microsoft Office: Word, Excel.

4.3 NUnTepHeT-pecypchl, BKIAWYAA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U uHGoOpPMallUOHHbIEe CIIPABOYHbIE CUCTEMBbI:

1. He npenycmotpeno

S ®@oH OLIEHOYHBIX CPEICTB

OrneHOYHBIE CPEJICTBA HAXOATCSA B MPUIIOKEHUU K PabOYUM MporpamMMam
JTUCIUTLITNH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, He0OX0AMMAS /IJIsl OCYLIECTBJICHMSI
00pa30BaTeJbHOI0 NMPoIecca MO0 TUCHUILINHE (MOTYJII0)

JlaGoparopHbie CTEHIbI, MPOEKTOP.
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