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1 MIACIIOPT PABOYEM IMPOT'PAMMbBI YUYEBHOM JTUCIUIIIUHBI
1.1 ObsacTh npuMeHeHus1 padoyeil NPOrpaMMbl
Pabouas mporpamma ydyeOnoi auctuminasl OI1.04 DiieKTpoHHAsi TEXHHUKA SBISIETCS YacThIO
IIPOrpaMMbl IOJATOTOBKH CHEUaINCTOB cpeaHero 3BeHa (nanee - [IIICC3) B cootBerctBrn ¢ I'OC st

cneruanibHocT  27.02.03  ABTOMATHMKAa W TelIeMEXaHWKA HAa TPaHCHOpTe (3KEJIE3HOIO0PONKHOM
TPaHCIIOPTE).

[Tpu peanuzanuu paboyeil MporpaMMbl MOTYT HCHOJB30BATHCS pa3iMyHbIe 00pazoBaTEIbHBIC
TEXHOJIOTHH, B TOM YHUCIIE JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOIHH, JIEKTPOHHOE O0yUEHHeE.
Pabouas mporpamma y4eOHOW AMCLUIUIMHBI MOXET OBITh MCIIOJIb30BaHA B MPO(ECCHOHATBHOM

MOJTOTOBKE, MIEPETIOATOTOBKE M MOBBIIICHUH KBAIM(UKAIIUH pabouux 1o nmpodeccusim:

DNEeKTpOMOHTEp MO OOCIY>KMBAHUIO U PEMOHTY YCTPOWCTB CHUTHAIM3ALUM, LEHTPAIU3ALUU U
OJIOKMPOBKH;

DNEKTPOMOHTAKHUK 110 CUTHAJIM3ALUH, EHTPAIU3a1H U OJJOKUPOBKE.

1.2 MecTto yueOHo# nucunmiinabl B cTpykrype OITOI-IIIICC3:
VYuebnas gucrumuirnHa OI1.04 DnekTpoHHas TEXHUKA SBISIETCS 4acThiO 00menpodeCcCHOHAIBHOTO

[UKJIA.

1.3 IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4eOHOMH IMCIMIIIMHbI:

1.3.1 B pe3ynbrare ocBOCHUS yueOHOM NUCIMIUIMHBI O0YYArOIIUICS JOIKEH

yMeThb:

— ONpeieNaTh W aHaJU3UpOBAaTh OCHOBHBIE MApaMeTpbl JJIEKTPOHHBIX CXEM U 10 HHUM

yCTaHaBJIMBATh pAaOOTOCIOCOOHOCTD YCTPOMCTB AJIEKTPOHHON TEXHHKH;
— IPOU3BOJIUTH MOI00P JIEMEHTOB AJIEKTPOHHOH anmaparypsl O 33JJaHHBIM MTapaMeTpam

3HATh:
— CYHIHOCTb (PU3UUECKUX MPOLIECCOB, MPOTEKAIOIINX B JIEKTPOHHBIX MPHOOpax M yCTPOHCTBAX;

— [NPUHOUIIBI BKITFOYCHUA DJICKTPOHHBIX l'IpI/I60pOB 1 TOCTPOCHUS IJICKTPOHHBIX CXCM,

— THIIOBBIE Y3JIbl U YCTPOMCTBA JIEKTPOHHON TEXHUKHU.

1.3.2 B pesynbpTate OCBOCHMS Y4YE€OHON MMCIHUIUIMHBI OOYYAIOIIUKUCS TOJDKEH CPOPMHUPOBATH
CJIEIYIOIINE KOMIIETCHIINN:

-o0mme:

OK.01 Beibupath criocoOsl pemieHus 3a1ad npopeccCuoOHaIbHON AeATEIbHOCTH IPUMEHHUTENBHO K

Pa3INYHBIM KOHTCKCTaM

OK.02 Hcnonp30BaTh COBPEMEHHBIE CPECTBA ONCKA, AaHAIM3a U MHTEPIpeTalui HH(HOpMAIUK U
UH(POPMALMOHHBIE TEXHOJIOTHH ISl BBITOJHEHHS 33]1a4 IPO(PEeCCHOHATBHOM e TeTbHOCTH

-npo¢eccuoHaIbLHbIE:
[IK1.1 Amnamu3upoBaTh paOOTy CTaHIMOHHBIX, IE€PETOHHBIX, MHKPONPOIIECCOPHBIX U

JAUAarHOCTUYCCKUX CUCTEM aBTOMATHKHU 1O MPUHIHUIINAJIBHBIM CXEMaM

[1K2.7 Amnamu3upoBaTh paOOTy CTaHIMOHHBIX, IE€PETOHHBIX, MHKPONPOLIECCOPHBIX U
JUAarHOCTUYECKUX CUCTEM aBTOMATHKH 110 MPUHLIUIHAIBHBIM CXeMaM



[1K3.2 WM3mepsATh M aHAIU3UPOBATh MapaMeTpbl NPHOOPOB M YCTPOMCTB CHUTHAJIU3ALMH,
LEHTpaIN3aluu U OJOKMPOBKH.

1.3.3 B pe3ynbraTte OCBOCHHS MPOTPaMMBbl y4eOHOW IUCIMIUTMHBI pealn3yeTcs Mporpamma
BOCTIMTAHUS, HANIpaBJIeHHAs Ha (POPMHUPOBAHHUE CIEAYIOIIUX JMYHOCTHBIX pe3ynbTaToB (JIP):
- 3a00TAIIMIACS O 3alIUTe OKPY’KAIOIIEH Cpebl, COOCTBEHHOW M 4yKOHM 0e30MacHOCTH, B TOM

yucie nudpoBoii;

- T'oTOBHOCTH 00y4Yaromerocs COOTBETCTBOBATH OXUAAHUAM pabOTOAATENICi: OTBETCTBEHHBIN
COTPYAHUK, AUCIUIUIMHUPOBAHHBINA, TPYJIOJIOOMBBIA, HALEJICHHBIM Ha JIOCTHM)KEHHE TMOCTaBIICHHBIX
3ana4, 3QPEeKTUBHO B3aUMOJACUCTBYIONINI C WieHAMH KOMaH/IbI, COTPYIHUYAIONINN C JPYTUMHU JIFOIbMH,
MPOEKTHO MBICIIALLINIA;

- CnocoOHBIII K TEHEpUPOBAHUIO, OCMBICICHMIO W JIOBEJACHUIO [0 KOHEYHOW peanu3aiuu
npeyiaracMbIX HHHOBALIMM;

- IlposiBastomuii COCOOHOCTH K HEMPEPHIBHOMY Pa3BUTHIO B 00JacTH MPo¢ecCHOHATBHBIX
KOMITETEHIIMI Y MEXIUCIUTLUTUHAPHBIX 3HAHUH.



2. CTPYKTYPA U COAEPKAHUE YYEGHOU JUCIHUATLJIAHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI YUeOHOI padoThl

Bua yueOHoii padoThl

O0BeM yacoB

MaxkcumanbHasi yueOHasi HArpy3Ka (Bcero) 110
Oos3aTesibHasi ayIUTOPHAs1 yueOHas1 HAarpy3Ka (Bcero) 92
B TOM YHCJIE:

JICKIINU 72
NPAKTUYECKUE 3aHATUS

1ab0paTOpPHBIE 3aHITHS 20
CamocTtosiTenbHas padoTa ody4aromerocs (Bcero) 6
B TOM YHCJIE:

HOILFOTOBKa K OTBCTaM Ha KOHTPOJIbHBIC BOIIPOCHI 110 3aAaHHBIM TEMaM, 3
CUCTEMaTU3alus 3HaHUH

IToaroroBka JOK/IaI0B 1
[lonroroBka K 1aOOPaTOPHBIM 3aHATHAM 2
Ilpomesccymounan ammecmayusn ¢ ghopme 3xk3amena (4 cemecmp) 12




2.2. TemaTnuyeckMii IJIAH U COAEPKaHMEe YUEOHOM JUCUMIIIIMHbBI

YpoBeHnb
0CBOEHMSI,
HaumeHnoBanue pa3ae/ioB Conepxxanue yueOHOro Mmarepuaia i GopmMbl OPraHU3aALMH 1esITeTbHOCTH O0bvem B | (popmupyembie
U TeM o0yyarommxcst yacax KOMIIeTEeHI[UH,
JIMYHOCTHBIE
pe3yJbTaThl
1 2 3
Beenenne Conep:kaHue y4eOHOT0 MaTepHuaJia 2 OKl1, OK2,
3a/aun ¥ 3HAYCHUE TUCIUTIIIMNHBI HA COBPEMEHHOM JTare pa3BUTHS OOIIECTBA U B CUCTEME TIK1.1.,ITK2.7,
MOJTrOTOBKU CHELUAINCTOB, €€ CBA3b C APYTUMHU AucuuIuinHamu. Knaccudukanus u I1K3.2
BayKHEHIIMe HaNpaBlIeHUs 3JEeKTPOHUKH. KpaTkas uCTOpHS BO3SHUKHOBEHMS U Pa3BUTHUS
AIIEKTPOHUKH. TEXHOIOTHS 3IEKTPOHHBIX MPUOOPOB. OOIACTh MPUMEHEHHS HIEKTPOHUKH.
Ponb 1 3HaYEHNE SIIEKTPOHHON TEXHHUKH Ha JKEJIE3HOIOPOKHOM TpaHcnopTe. [lepcrekTuBbl
pa3BUTHUS NIEKTPOHUKHU
Pazgen 1. JduemeHTHasi 6a3a 3JIEKTPOHHBIX YCTPOMCTB 48
Tema 1.1. IlaccuBHbIE Coaep:xxanue yueOHOro MaTepuaJia 4 OK1, OK2,
3JIEKTPOHHbIE Haznauenwue, knaccudukanus, KOHCTPYKIUS, XapaKTEPUCTUKU U MAPKUPOBKA TACCUBHBIX [IK1.1.,IIK2.7,
KOMIIOHEHTBI AJIEMEHTOB 3JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJAEHCATOPOB, KaTylIEK, APOCCENeH, I1K3.2
TpanchopmaTopoB. Psael HoMuHanoB panuoaetanei E6, E12, E24, E48 wu T.1.
Tema 1.2. ®usznueckue Coaep:xaHue y4eOHOro MaTepuaJia 4 OK1, OK2,
OCHOBBI padOTHI dusnyeckre 0CHOBBI MOIYNPOBOIHUKOB. CTPYKTYypa 3JIEKTPOHHBIX 000JI04EK aTOMa. [IK1.1.,I1K2.7,
MOJIYIIPOBOAHHKOBbBIX CTpykTypa KpUCTAITIMYECKON PEIIETKH MOIYIIPOBOAHUKOB. DHEpreTuyecKas Juarpamma. I1K3.2
npudopos CoOcTBeHHas U MPUMECHAs TPOBOAMMOCTD MOJTYIIPOBOIHUKOB. I'eHepanus u
peKOMOMHALINSA ANEKTPOHHO-ABIPOYHBIX Map. Ou3nueckue npouecchl B KOHTAKTHBIX
COEMHEHUAX I0J1yIPOBOJHUKOB.
CTpyKTypa M MEXaHHU3M BO3HHKHOBEHHMSI 3JIEKTPOHHO-IbIpOYHOTo nepexoaa. CBoiicTBa p-n
1epexo/ia py HaJIMYMK BHEIIHETO HANPsDKEHUsI cMelleHYs. BosbTamiiepHas xapakTepucTHKa
p-nniepexoia. KoHTakTHast pa3HOCTh MOTEHIMATIOB METAILI-MIOIYPOBOIHUK. [Ipoboit
AIIEKTPOHHO-JBIPOYHOIO [IEPEXO/IA.
Tema 1.3. Coaep:xaHue y4eOHOro MaTepuaJia 4 OKl1, OK2,
ITosrynpoBoaHNKOBBIE Knaccugukaius noiynpoBOAHUKOBBIX AUO0B. Y CTPOHCTBO, MPUHIIHIT JSHCTBHA, [IK1.1.,IT1K2.7,
AHO/bI BOJIbTAMITEPHBIC XaPAKTEPUCTUKU THOJIOB PA3JIMYHBIX BUJ0B. BRIMpSIMUTEbHBIE TUOIbI, I1K3.2

YCTPOMCTBO, TUIIBI JUOAO0B IO TEXHOJOTHYECKOMY MPUHIIUITY, MAPKUPOBKA




B Tom umciie, 1abopaTopHbIX padoT

JlabopaTopnas padora Ne 1 VccrnenoBanue nosynpoBOIHUKOBBIX BBIIPAMUTEIbHBIX
JIOJIOB.

Tema 1.4. bunoasipubie Coaep:xaHue y4eOHOro MaTepuaJia OK1, OK2,

TPaH3HCTOPBI OO01ue cBeZIeHUs O CTPYKTYpE OUITONIAPHBIX TPAH3UCTOPOB. Y CTPONCTBO, MPUHIIUI [IK1.1.,I1K2.7,
JICUCTBHSI U CXEMBI BKIIFOUEHHs. THITBI TPaH3UCTOPOB, ONPEAEIISIEMbIE TEXHOIOTHUEN [1K3.2
npou3BoJcTBa. CTaTHUECKUE XapaKTEPUCTHKH TPAaH3UCTOPOB. CXeMbI ¢ OOIIMM SMUTTEPOM
(O3) u obmeit 6a30i1 (OB). Cuctema h-mapameTpoB, COCOOBI UX OTPEICTICHUSI.

B Tom uncJie, 1a6opaTOpHBIX padoT
JlaGopaTtopnas padora Ne 2 VcciieioBaHME TUIIOBBIX CXEM BKJIFOUEHUSI TPAH3UCTOPOB.

Tema 1.5. IlosieBble Coaep:xanue yueOHOro MaTepuaJia OK1, OK2,

TPAH3UCTOPBI [Tonessie TpanzucTopsl. [loneBbie TPAaH3UCTOPHI C YIPABISIIOLIUM P-N IEPEXOA0M; [IK1.1.,IIK2.7,
YCTPOMCTBO, IIPUHLIMI ACHCTBHS, CXEMa BKJIIOUCHHUS, CTATUYECKUE XapaKTEPUCTUKH, [1K3.2
CUCTEeMa [apaMeTpPOB U CIIOCOOBI UX omnpenenenus. [loneBbie TpaH3UCTOPHI C
M30JIMPOBaHHBIM 3aTBOpOM. MOII-TpaH3ucTopbl co BCTpoeHHbIM KaHasioM; MOII-

TPaH3UCTOPHI C MHIYLIMPOBAHHBIM KaHAJIOM.

B Tom umncJie, 1abopaTopHbIX padoT

JlabopaTopHas padora Ne 3 lccienoBanne cBOMCTB MOJEBOTO TPAH3UCTOPA B CXEME
BKJIFOUEHUS C OOIMM HCTOKOM.

Tema 1.6. Tupucropbi Coaep:xanue yueOHOro MaTepuaJia OK1, OK2,
Knaccudukanust THpUCTOPHBIX CTPYKTYP. JJUHUCTOpP, CHMMETPUYHBINA THOIHBIN [IK1.1.,IIK2.7,
tupuctop. TpuoaHslii TUpUCTOp (TpUHUCTOP); BoapTamMnepHble XapaKTEpUCTUKHU, CXEMBI I1K3.2
BKJIFOUEHUS U TApaMETPBI.

B Tom umnciie, 1abopaTopHbIX padoT
JlabopaTopnas padora Ne 4 VccnenoBanue CBONCTB TUPUCTOPOB.

Tema 1.7. Hesqinunelinbie Coaep:xxanue yueOHOro MaTepuaJia OK1, OK2,

MOJIYIIPOBOAHMKOBbIE OcHoBHbIE OmpeeNeHus U KilacCu(UKalKs IOTYITPOBOAHUKOBBIX PE3UCTOPOB. [IK1.1.,I1K2.7,

pe3ucTophI TepMope3ucTOpsl C OTPULIATENBEHBIM U HOJI0KUTEIbHBIM TEMIIEPAaTYPHBIM K03 purimeHTOM I1K3.2
conpotusiieHus. Bapucrtopsl, nosucropsl; boromerp. Ilapamerpsr OosiomeTpoB u
IIPUMEHEHNE B YCTPONUCTBAX JKEJIE3HOIOPOKHOM aBTOMAaTHKH.

Tema 1.8. Coaep:xaHue y4eOHOro MaTepuaJia OK1, OK2,

OnTo3/1IeKTPOHHBIE 3akonbl poTodddexta u PoTodIeKTPOHHOI SMuccruu. DOTO-INIeKTpUIECKUE U I1K1.1.,I1K2.7,

npuodopsl CBETOM3ITYYaoIIie MPHOOPHI: 00IIKe CBeNeHHS U KiIacCu(UKAIM, TPUHITUI padoTHI, I1K3.2

XAPAKTCPHUCTUKH, ITAPAMCTPLI U IPUMCHCHHC. O6H_[I/Ie CBCACHMUA 00 OIITORJICKTPOHHLBIX




npubdopax.

[IpenmymiecTBa M HEJOCTATKH MTPUOOPOB ONMTOAEKTPOHUKH. Kitaccupukarus
OIITORJIEKTPOHHBIX MOIYIPOBOIHUKOBHIX MprOOpoB. [ToxynpoBoaHuKOBEIE
doTornexTpruUecKre (ONTOAIEKTPOHHbIE) IPUOOPHI: MPUHIIUIT PAOOTHI, XapaKTEPHUCTUKH,
napameTpsl U mpuMeHeHue. ONTPOHBL: MPUHIMIT paOOThI, XapaKTEPUCTUKH, ITApAMETPhI 1
npumMeHenue. [1omynpoBoaHUKOBEIE TPUOOPHI 0TOOpaXKEHHUS HHPOPMALIUT —
AIIEKTPOIFOMHUHECIIEHTHBIE, CBETOANOTHBIE U JKUIKOKPUCTAIUTHUECKHE. Y CIIOBHOE
0003HaueHNE U MAPKUPOBKA (POTOIIEKTPUICCKUX, CBETOMZITYUAIONINX TPUOOPOB, ONTPOHOB
1 TprOOPOB OTOOPAKEHUSI HHPOPMAIIHH.

KonTponbHas pabota «3neMeHTHas 0a3a 3JIEKTPOHHBIX YCTPOUCTBY

Pa3nes 2. OcHOBBI CXeMOTEXHMKH 3JIEKTPOHHBIX YCTPOMCTB

42

Tema 2.1. UcTOUYHHKH
NUTAHUS JIEKTPOHHBIX
YCTPOMCTB

Conep:kaHue y4e0HOTr0 MaTepuaJia

Boempsimurenu. Knaccudukanus onHopa3HbIX BEIIPIMUATEICH.

[TocTpoenue, NpUHIUIT PaOOTHI U MapaMeTPbl OJHOIMOIYTIEPHOIHOMN, ABYXIIOIYTIEPHUOIHOM
Y MOCTOBOM cxeM BbINpsimiieHus1. Tpexdaznbie cxembl BoIpsMieHHs. BinsHue Xxapakrtepa
Harpy3ku Ha pa®oTy BBIIPAMUTENBHBIX cxeM. Criaxubaromue GpuiabTpsl. Pabota Ha
BcTpeunyro D/1C. 3apsnnble ycrpoicTBa. [IInpoTHO-UMITY IBCHAS MOAYJISALIUSA.
HmnynbcHble MCTOYHUKY TUTaHus. CTabMIn3aTopsl HanpspkeHus. ICTOUYHUKH
CTaOWJIBHOTO TOKA.

B Tom uncJie, 1a6opaTopHBIX padoT

JladopaTropnasi padora Ne S MccnenoBanue o1HO(A3HBIX BBITTPIMUTENICH.
JlaGopaTopuasi padora Ne 6 VccrnenoBanue CriaXuBaromuX GUIHTPOB.
JlabopaTopnasi padora Ne 7 MccnenoBanue ctabmim3aTopa HapsHKEHUSI.

OK1, OK2,
[IK1.1.,ITK2.7,
I1K3.2

Tema 2.2. Yceuaureau

Coaep:xaHue y4eOHOro MaTepuaJia

Haznauenwue u knaccudukanus 3IeKTPOHHBIX yeunuTene. CTpyKTypHas cxema
ANIEKTPOHHOTO ycmntelnst. OCHOBHBIE MOKa3aTenu paboTel ycunureneil. O0paTHast CBS3b B
YCHJIMTENSX, €€ BUbI, Kiaccudukanus. BiusHue oOpaTHO# CBS3M HAa OCHOBHBIC
noKazareau paboThl yCHIUTENS: KOA(M(UIIMEHT YCHUIICHUS, YyBCTBUTEILHOCTD, BEIXOTHAS
MOIIHOCTh. CXEMBbI BKIIIOUEHUS YCUITUTENbHBIX 2JIEMEHTOB B YCHIIUTENSIX. BiusiHue cxem
BKJIIOUCHUA YCUIIUTCIIBHBIX 3JICMCHTOB Ha YCUJICHUEC TOKA WM HAIIPSXKCHUA B YCUIIUTEIIC.
Buibl pabounx pesxuMOB YCHIIMTEIBHBIX 3JIeMEHTOB. KpaTkasi XapakTepucTuka pexkKuMOB A,
B, AB, C. Crioco0b1 o0ecrieuenusi pabo4ero pexuma yCUIUTEIbHOTO 3JIEMEHTA
(Tpan3ucropa). CriocoOsl mogaun cMenieHus. TepMocTaOuIn3aIys 1 TePMOKOMITEHCAITHS
MOJIO’KEHUS paboveil TOUKU MOKOS YCHIIMTEILHOTO JIEMEHTA. Y CHITUTENH IIEPEMEHHOTO
ToKa U HanpsbkeHus. [ToctpoeHue u paboTa OHOTAKTHBIX M IBYXTAKTHBIX KaCKaJ0B

OK1, OK2,
I1K1.1.,ITK2.7,
I1K3.2




ycuneHus. OcoOeHHOCTH MOCTPOEHUS BXOIHBIX U BBIXOJIHBIX KackaoB. TpeboBaHus,
IPEIbSABISIEMbIE K BXOJIHBIM (IIpEIBAPUTENBHBIM ), IPEIBBIXOAHBIM (IIPOMEKYTOUHBIM) U
BBIXOJIHBIM (OKOHEYHBIM) KacKajJiaM yCUJIeHHUs. MHOrokackaaHble yCuiIuTenu. EMKocTHas,
pe3ucTopHas u TpanchopMaTopHasi MeXKacKaaHbie cBsi3u. CIOCOOBI YMEHBIIIEHUS
napasuTHOH oOpaT-

Hoil cBs3u. [locTpoenue u paboTa (pa3onHBEPCHBIX KACKaJ0B U SMUTTEPHBIX IOBTOPUTEIIEH.

Ycunurenu MocTOSHHOTO TOKa. bajaHCHbIE cXeMbl YCHIIUTENEH MOCTOSHHOTO ToKa. Jpeiid
HYJIsL U cIocoObI ero ymeHbleHus. Juddepennmanbapie ycwmurenu. OnepannoHHbIe
ycunutesd. CxeMbl BKIIFOUEHHS! ONIEpallMOHHBIX YCHINTENEH

CamocrosiTesibHasi padoTa

TepmocTabuin3anus pexuMoB padoThl, padoTa TpaHCHOPMATOPHBIX OJHOTAKTHBIX U
JIByXTaKTHBIX KacKaJl0B,0ecTpac(opMaTOPHOrO JBYXTAaKTHOTO KacKajia, MHOIOKAaCKaIHbIE
YCWJINTENH.

B Tom umncJie, 1aGopaTopHbIX padoT

Jlaboparopnasi padotra Ne 8 MccinenoBanue 0THOTAaKTHOTO YCUIUTEIIA.
JlaGopaTtopnas padora Ne 9 VccinenoBanue cxeM BKIIOUEHHS ONIEPAIMOHHBIX
YCUJIUTEIIEH.

Tema 2.3. I'enepaTopsbl

Conep:kaHue y4eOHOIro MaTepuaJia

OO0mast xapakTepUCTHKA U KJIacCU(UKALUS TeHePaTOPOB AIEKTPUIECKIX KOJICOaHUA.
Koneb6arenbHblil koHTYp. CBOOOIHBIE KOJIEOaHUs B KOJIeOaTeIbHOM KOHTYpE.
BeIHyKIeHHBIC KOIEOaHUs B OCJIEA0BATEIbHOM U NapaJlIeIbHOM KOJIeOaTeIbHOM
KOHTYype. Bunbl mapasmienbHbIX KOHTYpOB. BbIHY X IeHHbBIE Koie0aHMsI B CBA3aHHBIX
KOoHTYpax. [IpuHIMI mocTpoeHus ¥ pabOThI TeHEpaTOpa CUHYCOMIATBHBIX
(rapmoHnYeckux) konebanuid. OCHOBHBIE MOHATHS U TPEOOBAHMS K TOCTPOCHHIO
reHepaTOpOB rapMOHNYECKUX KojeOaHuil. ABroreneparop tTuna LC. TpexToueuHble cXeMbl
aBToreneparopoB tuna LC. Crabunuszanus yactotsl reHeparopos tuna LC. KBapresbie
TeHepaTophl U CXEMBI C MPIMEHEHUEM KBapIIEBBIX cTaObMM3aTopoB. COBpeMEHHBIE METO/IBI
NOJYYEeHUs] TApMOHUYECKUX CUTHAN0B. CHHTE3aTOphl YaCTOTHI.

OK1, OK2,
[IK1.1.,I1K2.7,
I1K3.2

Tema 2.4. DiiekTpuUeckune
puabTpsI

Coaep:xaHue y4eOHOro MaTepuaJia

DnexTpudeckue GUIbTPhI, PA3HOBUAHOCTH, IPUHIIMIT paOOThI, 00JIACTh MPUMEHEHHUS,
cxembl BKIoYeHus. LC-punptpbl, RC- dunbTpsl

B Tom uncJie, 1abopaTopHBIX padoT

JladopaTopnasi padora Ne 10 VccnenoBanue ycTpoicTBa U pabOThI AJEKTPUIECKUX
¢dbunpTpoB tuna 3@ u 3b-JICII»

OK1, OK2,
MK1.1.,TTK2.7,
TK3.2

Tema 2.5. Di1eKTpOHHbBIE

Conep:kaHue y4eOHOIr0 MaTepHuaJia

OK1, OK2,




KJII0YH OO6mue cBeaeHUsT 00 AIEKTPOHHBIX KIH0YaX Kak (POPMUPYIOIIMX HETUHEHHBIX 1ETISX. IK1.1.,I1K2.7,
OcHOBHBIE IOHATHSA O JUOJHBIX U TPAH3UCTOPHBIX KIH0YaX, X BUJbL. [IpuHLIKIIEI I1K3.2
MOCTPOCHUS U paboTa AUOJHBIX KiItouel. [IpuHIuIbI mocTpoeHus U paboTs
TPaH3UCTOPHBIX KIFOUEH Ha OUMOJISIPHBIX U TIOJIEBBIX TPaH3UCTOpax. TpaH3uCTOPHBIE
KITFOYH C BHEITHUM HCTOYHUKOM CMeIlIeHUs. TpaH3uCTOPHBIN MepekIovarenb TOKa.
JlnoHbIE M TPaH3UCTOPHBIE OIPAHUYMUTEIN OJHOIIOJISPHOTO U ABYXIOJIIPHOTO CUTHAJIA
Tema 2.6. Jloruyeckue Conep:kanue y4eOHOIr0 MaTepuaJia OK1, OK2,
3J1eMeHThbI [TousATHS O TOTMYECKUX (PYHKIMSX, dJIEMEHTaX U JIoTHueckux ycrpoictBax B LIMMC. [IK1.1.,I1K2.7,
OcHOBHBIE XapaKTEPUCTUKH U MAPaMETPhI TOTHUECKHUX dJIeMEHTOB. CXEeMHBIE pellleHus I1K3.2
OCHOBHBIX JIOTHUECKUX 3JIEMEHTOB: TpaH3ucTopHO-Tpansuctopusie (TTJI, TTJILL),
smuTTEpHO-CBA3annble (DCJI), unTerpansHo-urkeknuonnsle (M*J1), Ha MOIEBBIX
tpansuctopax u KMOII cTpykTypax.
Tema 2.7. Tpurrepsi Coaep:xkaHue y4eOHOro MaTepuaJia OKl1, OK2,
OO0mmue cBefeHns O TpUTTepax U ux kinaccudukanus. [[puHIUn nocTpoeHus u padbora TIK1.1.,I1K2.7,
CXE€M CUMMETPUYHOTO Tpurrepa. [I[pumMeHeHrne TpurrepoB B KaUeCTBE 3JIEMEHTOB MAMSTH, I1K3.2
nenuteneit yactotel. [locTpoeHne cTaTuueckux U JuHaMU4ecKux Tpurrepos. Cocrtas
CXEMbl, HA3HAUYECHHE AJIIEMEHTOB U MPUHLUII ACHCTBUS HECUMMETPUYHOTO TPUTTEpa
[ImuTTa KaK GOpPMHUPOBATENSI UMITYJIECOB MIPSIMOYTOJIBHOIN (POPMBI U3 CUHYCOHIATBHOTO
HarnpsbkeHus. O0acTh MPUMEHEHHS TPUITEPOB B YCTPONHCTBaX aBTOMAaTUKHU Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE
Pa3znesn 3. OCHOBbI MUKPO03JI€eKTPOHUKH OK1, OK2,
Tema 3.1. [lpuHuuns u Copnepxanue yueOHOI0 MaTepuaJia [IK1.1.,I1K2.7,
TEXHOJIOruH nmocrpoenust | OOmue cBeIeH!s: 0 MUKPORJIEKTPOHUKE. TepMHUHONOTHS U KITacCU(UKALIUS HHTETPATbHBIX I1K3.2
nmcC mukpocxeM (MMC). Cucrema o60o3nauennit UMC. OcHOBHBIE IOHSTHS O KOHCTPYKTHBHO-
TEXHOJOTHUYECKUX OCOOCHHOCTSIX U3TOTOBJICHHSI HHTErPaIbHBIX MUKpocXxeM. OCHOBHbIE
TIOHSATHS O METOJIaX W30JISALIUH SJIEMEHTOB U KOMIIOHEHTOB M METO/IaX (DOPMUPOBAHHS
AKTHUBHBIX U TACCHBHBIX 3JIEMEHTOB U KoMnoHeHTOB B IMC. CxeMoTeXHUYEeCKUE
ocobennoctu B UMC
Tema 3.2. AHan0oroBbie Copnepxanue y4eOHOIro MmaTepuaJia OK1, OK2,
NUMC OGiue cBefenus 00 aHAJIOTOBBIX HHTErpalbHBIX MEKpocxemax (AMMC). OcobernocTr [IK1.1.,ITK2.7,
nocrpoernst AUMC juist ycuiieHust, TpeoOpa3oBaHus U 00pabOTKH CUTHAJIOB. I1K3.2
Tema 3.3. lludgponnie Conep:kaHue y4eOHOT0 MaTepuaJia OK1, OK2,
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NMC O6mue ceeaenus o [IMMC. Jloruka npeacraBinenus napopmaiuu B iudpoBoit hopme. IK1.1.,ITK2.7,
Knaccudukanus muppoBbIX HHTETPATBHBIX MUKPOCXEM. [1K3.2

IIpome:kyTouHasi aTTecTanus - IK3aMeH 12

CamocTosiTesibHast padoTa 6

Bcero 110

Jl1 XapaKTepUCTUKH YPOBHS OCBOCHMSI yU€OHOI0 MaTepualla UCIOJIb3YIOTCS ClelyroIue 0003HaueHus:

1. -o3HaKOMHTENbHBIN (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. - penpoayKTHUBHBIN (BBIIIOJHEHNE AEATEIBHOCTH 110 00pa3sily, HHCTPYKLUHU WJIU 1101 PyKOBOJCTBOM)

3.- MIPOAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBITOJIHEHHUE JICSITEIBHOCTH, PEIICHUE TPOOIEMHBIX 3a]1a4)
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3. YCJIOBUS PEAJIN3AIIAU TPOT'PAMMBbI YUEBHOM JUCIHUIIJIHNHBI

3.1 TpeGoBaHN K MUHUMAJBLHOMY MATEPHAJBbHO-TEXHUYECKOMY 00ecre4eHH 0

YyeOHast JUCIMITTUHA peann3yeTcs B 1a00opaTopuu « DIEKTPOHHAS TEXHUKAY.

O6opynoBanue yueOHOTO KaOHWHeTa:

Paboune Mecta 1O KOTHYECTBY 00YYArOMIUXCS (CTOJM, CTYM);

O6opynoBaHHOE pabouee MEeCTO MPEToIaBaTeIs;

MeTtoaudeckoe obecrieueHre o JUCIUIUTNHE « DIIEKTPOHHAS TEXHUKAY;

PaznaTounsiii MmaTepuan s CTyACHTOB 1O JUCITUTUIHHE;

Kommiekc MeToaquyeckux yka3aHuil sl CTy/I€HTOB-3a0YHUKOB;

Harnaaubsie mocoOust.

IInakarsr;

CTEH/IbI JIJIs1 BBITOJIHEHUS J1a00paTOpHBIX padoT:

crenn tuna SMCOCHP.001 PD (1068);

crena tuna OMBUCP.001 P3 (1097); 17J1-03.

W3mepuTenbHble MPUOOPHI: OTHONYUEBBIE TIEKTPOHHBIC OCIIIIIOrPadbl M MyTbTUMETPHL;

['eneparop rapMOHMYECKUX KOJICOAHMIA,

KOMIUIEKT MOHTaKHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, INIOCKOTYOIIbI, O0KOPE3bl, MasIbHUK
C IPUHATICKHOCTSIMH JIJIS TTAWKH, TMHIICTHI, U3MEPUTETBHBIC IIIYIIHI);

HAOOPBI AIIEMEHTOB U KOMIIOHEHTOB: MOIYTPOBOIHUKOBLIX TPHOOPOB (1IN0, OUTIONSIPHBIE U
MOJIEBBIE TPAH3UCTOPHI, TAPUCTOPHI, ONTOMAPHI, ITU(POBHIC U AHATIOTOBBIE MUKPOCXEMBI), PE3UCTOPHI
(TIOCTOSIHHBIE ¥ TIEpEMEHHBIE), KOHJEHCATOPhl (TIOCTOSIHHBIE U TIEpEMEHHBIC), Mallora0apUTHBIC
Jipoccen, MajorabapuTHble TpaHChOpMaTOpbl (MMIYJbCHBIE, COTJACYIONINE, TOBBIIIAOIINE,
MOHWXAIOLIUE) U JIp.

JIOKaJIbHas CETh C BEIXOZIOM B Internet;

TUICH3UOHHAs onepalmonnas cuctema Windows 8.1;

nuneH3uonHas nporpamMma Microsoft Office2013;

TuIeH3uoHHas — aHtuBHpycHas mnporpamma ESET Nod 32;nuneH3uonHas mporpaMma
FineReader 7.0

KOMIIBIOTEPHI IO KOJMYECTBY 00YUarOIIIXCs

nepudepuitupie yCTpoiicTBa (CKaHep, MPUHTED);

MYJIBTUMEIUNHBIN ITPOEKTOP;

Ilepeyenb  JIMIEH3MOHHOT0O M  CBOOOAHO  PacCHPOCTPAHAEMOr0 IPOIrPaAMMHOIO
odecreyeHus :

Ilepeuenn HCIIOJIb3YEMBIX Y4ICOHBIX W3JaHUH, NuTepHeT-pecypcos,
JOTIOJTHUTEIIBHOM JIMTEPATYPHI.

HpI/I U3YyYCHUN NUCHHUILIMHBI B (1)0pMaTe 3JICKTPOHHOI'O oﬁyqennﬂ C UCIIOJB30BaHUEM
HOT: IIpengynuBepcapuym

3.2. UapopmannonHoe odecrieyeHne peaau3anum NporpamMmmbl

Ilepeyenr pexkomeHayeMbIX Y4YeOHBIX W3JaHUH, IONOJHHUTEJbHOH JIMTEPATYpPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHbIX 0M01M0TeYHOr0 GoHaAa:

3.2.1.0cHOBHBbIE HCTOYHUKH:

1. Makapos, O. FO. DnexkTpoHrKa 1 MUKpPOIIpOIIECCOpHas TeXHUKa : mpaktukyMm / O. 1O.
Makxkapos, A. B. Typeukuii, M. B. XopomaiinoBa. — BopoHnex : BopoHekckuii rocyapcTBEHHbIN

texunueckut yausepcutet, 9bC ACB, 2019. — 171 ¢. — ISBN 978-5-7731-0753-8. — Texkcr :

ANIEKTPOHHBIN // OnekrpoHHo-OMOnuoreynas cucrema I[PR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/93305.html
2. o, E. JI. Dnexrponuka. [TonynpoBogaukoBbie mpuOops! : yuedHoe nocodue / E.

JI. Illlommn. — Mocksa : A IIm Ap Meaua, 2021. — 238 c. — ISBN 978-5-4497-0508-2. —
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http://www.iprbookshop.ru/93305.html

Tekct : anekTpoHHBIH // DnekrpoHHO-OMOMMoTeynas cucrema IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/100742.html

3. ®denopos, C. B. Dnekrponuka : yueonuk s CIIO / C. B. @enopos, A. B. bornapes.
— CapatoB : IlpodobpazoBanme, 2020. — 217 c. — ISBN 978-5-4488-0717-6. — Tekcr :
ANEKTPOHHBIH // DnekrponHo-Oubmmoreunas cuctema IPR  BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/92209.html

3.2.2.JlonoTHUTE/IbHbIE HCTOYHUKH:

1. DnekTponnka u cxemorexauka : yueonuk s CIT1O / B. WM. Hukymun, /1. B. T'opaenko, C.
B. Camponos, /. H. Pe3enrkoB. — CapatoB, Mocksa : [IpodobpazoBanue, At [Tu Ap Menua, 2020.
— 159 c. — ISBN 978-5-4488-0835-7, 978-5-4497-0522-8. — Tekct : 3neKTpOHHBIA //
DNeKTPOHHO-OMOIHOTEe HAs cucrema IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/94215.html

2. TpyOuukoBa, B. H. DnexTpoTrexHuka M 3JIEKTpPOHHMKA. DJIEKTpPUUYECKUE IENH : yueOHoe
nocobue mis CIIO / B. H. Tpyoaukosa. — Caparos : [Ipodobpazosanue, 2020. — 137 c. — ISBN
978-5-4488-0718-3. — TekcT : 3neKTpOHHBIH // DnekTpoHHo-01OMMoTeyHas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/92216.html
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIUILINHBI

KonTponb u oneHka pe3yJabTaTOB OCBOEHHUS YYeOHOTO TMpeAMeTa OCYIIEeCTBISETCS
IpenojaBaTesieM B MpoLecce MPOBEACHHS TEOPETUYECKUX, MPAKTUYECKUX U JTaOOPAaTOPHBIX 3aHITHH,
BBITIOJTHEHHS 00YYarOIMMHUCS UHIUBUAYATbHBIX 3a1aHUN (TIOJTOTOBKH JOKJIA/I0B).

[TpomexyTouHas aTTectauus B (hopMe FK3aMeHa

PesynbTaTnl 00y4yeHus

Kpurepun onenkn

MeToabl OEHKH

Hepequb SHQHHﬁ, 0CBaAaUBACMbIX B paMKaXx ITUCHUIIJINHBI:

— CYIIHOCTH (PU3UIECKUX
MPOIIECCOB, MTPOTEKAIOIINX B

- 00yJaromuiicst O0BSICHSAET CYITHOCTh

(U3UYECKUX MPOIIECCOB,

pa3InYHbIC BUIBI
YCTHOTO OTIpoca,

YCTPOMCTB 3JIEKTPOHHOMN
TEXHUKH;

— MPOU3BOAUTH NOA00D
AJIEMEHTOB JIEKTPOHHOU
anmnaparypsl 110 3aJJaHHbIM
napaMeTpam.

MapKHpPOBKE;

AJIEKTPOHHBIX IPUOOpaAX U IIPOUCXOJAIINX B DJIEKTPOHHBIX TECTUPOBAHUE,
YCTPOUCTBAX; YCTPOUCTBAX; KOHTPOJIbHAS
— IPAHLUIBI BKIFOYECHUS - TIOSICHAET NPUHIUIIBI BKIIFOUEHUS paboTa; oLeHKa
AIIEKTPOHHBIX TPUOOPOB U AJIEKTPOHHBIX TPUOOPOB U MIOCTPOCHUS | BHITIOJHEHHS
IIOCTPOCHUS MIEKTPOHHBIX JNIEKTPOHHBIX CXEM; nabopaTOpHOI
CXEM; - IEPEUNCIISIET U XapaKTEPU3yeT paboThI.

— TUIIOBBIE Y3JIbl U YCTPOUCTBA | OCHOBHBIE THIIOBBIE Y3JIbl U YCTPOUCTB

JJIEKTPOHHOU TEXHUKH. JJIEKTPOHHOU TEXHUKH.

ITepedyenn ymenmii, 0cBanBaeMbIX B paMKax IHCHUIINHBI:

— OIIpeNENATh U - 00ydaroNIHiAcs yBEPEHHO YUTAET - OLICHKA
AQHAJIM3UPOBATh OCHOBHBIE AJIEKTPOHHBIE CXEMBI, AaHATIU3UPYET U pE3yJIbTaTOB
napaMeTphl AJIEKTPOHHBIX CXEM | OIIEHWBAET WX pabOTOCTIOCOOHOCTD; BBITIOJTHEHUS

Y 110 HUM YCTaHaBJIUBAaTh - ompenessieT TUIl U/ HOMUHAT 1a00paTOPHBIX
paboTOCIIOCOOHOCTh AJIEKTPOHHOT'O0 KOMIIOHEHTA T10 €r0 pabort

Pe3yabTarhl BoCHIUTATEILHOM
pabdoTsl (hpopMHupoOBaHHe

@DopMbI U METOAbI OLIEHMBAHUA
copMHPOBAHHOCTH

Hymepanusi TeMm B
COOTBETCTBMH C

TeMaTH4YeCKUM
JIMYHOCTHBIX Pe3yJIbTaTOB) JIMYHOCTHBIX Pe3yJbTAaTOB
ILUIAHOM
JIP 10 3a0oTsmmiicsa o 3amure . Tema 1.1. IlaccuBHEBIE
. HabGnronenue, Texymuii KOHTPOIIb,
OKpYKaromieu Cpelbl, ANEKTPOHHBIC
9 . | DKCIepTHas OIEHKAa BBITOIHEHHUS
COOCTBEHHOM u qYIKOU KOMITOHCHTBI
MIPAKTUYECKOTO 3aJaHus,
0€30MacHOCTH, B TOM 4YHCIIe . Tema 1.2. ®usnueckue
. MOHHUTOPHHT CaMOCTOSITENTEHOM
uudpoBoii. OCHOBBI PabOThI

paboThI

JIP 13 I'oTOBHOCTH
oOyyaromerocs
COOTBETCTBOBATH 0KHJIAHUSM
paboToaaTeneil: OTBETCTBEHHBIM
COTPY/IHUK,
JUCIUIUTHHUPOBAHHBIMH,

Habmronenue, Tekymuii KOHTPOJIb,
IKCIIEPTHAS OIICHKA BBITTOJIHCHUS
MPAaKTUIECKOTO 3a/1aHus,
MOHHUTOPHHT CaMOCTOSITEITEHOM
paboThI

MOJIyIIPOBOIHUKOBBIX
pudopoB

Tema 1.3.
[TonynpoBoAHUKOBBIE
JTUOJIBI

Tema 1.4. bunonspHeie
TPaH3UCTOPBI
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TPYI0JIFOOUBBIN, HallEIEHHBIN
Ha JOCTHKEHHE MOCTABIEHHBIX
3anad, 3 dexkTuBHO
B3aMMO/ICUCTBYIOIINM C
yJIeHAMU KOMaH/IbI,
COTPYAHUYAFOIINI C IPYTUMH
JIIOJTbMU, TPOCKTHO MBICIISIIIIH.

JP 25 CriocoOHBIHI K o
HaGmronenue, TeKymuii KOHTPOIIb,
T€HEPUPOBAHUIO, OCMBICICHUIO
. | DKCIEpTHas OLICHKA BBIITOJIHEHUS
U JOBEACHUIO OO0 KOHEYHOU
MIPAKTUYECKOT0 3aIaHMS,
peanuzanuu MpeaJiaraeMbIX .
o MOHUTOPHUHT CAMOCTOSITEIbHON
WHHOBAIIUN.
paboThI
JP 27 [IposiBisttommii
CIIOCOOHOCTH K HempepbiBHOMY | HaOumronenwue, TeKymuid KOHTPOJIb,
Pa3BUTHIO B o0nacTv | JKCHepTHAas OLICHKA BBITIOTHEHUS
po¢eCCHOHATBHBIX MPAKTUYECKOTO 3a/IaHMUS,
KOMIIETeHIINH " MOHHUTOPHHI CaMOCTOATENBHOMN

MEKIUCITUTITNHAPHBIX 3HAHHM.

paboThI

Tema 1.5. IToneBnie
TPaH3UCTOPHI

Tema 1.6. Tupucrtopsl
Tema 1.7. Henunetlinbie
MOJIYTIPOBOIHUKOBBIE
PE3UCTOPHI

Tema 1.8.
OnTO3JIEKTPOHHBIE
puOOpPbI

Tema 2.1. UcTounnku
MUTAHUS SJIEKTPOHHBIX
YCTPOICTB

Tema 2.2. Ycunurenu
Tema 2.3. I'enepatopsl
Tema 2.4.
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S.NEPEYEHb UCIIOJIB3YEMbIX METOJ1OB OBYYEHUA

5.1. IlaccuBHbIe: TeKIUH, O€CEIBI, OMTPOCHI, CAMOCTOATENbHAsA padoTa, TECThI, METO WILTIOCTPAIlUi 1

METOJl IEMOHCTPALIHI

5.2. AKTHBHbIE M HWHTEpaKTHBHBIC: 00Opa30BaTelbHBIE BHICO(PUIBMBI, WHTEPAKTHBHBIE HIPHI,

TBOPYCCKUEC 3aJaHH.

16



