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1 TACHOPT PABOYEHN TPOTPAMMBI YYEBHOM JTUCIHUILJINHBI

1.1 Ob6aacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouas mporpamma ydueOno#t mucruruiiabl OI1.04 DjieKTpoHHAasi TEXHHKA SIBISICTCS YacTHIO
MporpaMMbl IOATOTOBKH CIIEIHAIUCTOB cpeaHero 3BeHa (nanee - [IIICC3) B coorBercTBUM ¢ PI'OC m1s
cnenyanbHoctd  27.02.03  ABTOoMAartMka WM TEICMEXAaHHMKA HAa TpaHCHOpTe  (KEIC3HOJOPONKHOM
TPAHCIIOPTE).

[Tpu peanmsanuu pabodeil MporpaMmbl MOTYT HCIIONB30BATHCS PA3TUYHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTHH, B TOM YHUCJIC TMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH, JIEKTPOHHOE 00yUYeHHe.

Pabouast mporpamMma y4eOHOM MHUCHUIUIMHBI MOXKET OBITh HCIOJIb30BaHAa B Mpo(decCHOHATLHOM

MOJITOTOBKE, TIEPETIOATOTOBKE U MOBBIIICHUH KBATH(DHUKAIINHN pab04rX 1O POHECCHsIM:

DNEeKTPOMOHTEp MO OOCIY)KMBAaHHUIO M PEMOHTY YCTPOMCTB CHUTHAIU3AIMU, HEHTPAIM3ALUH |
OJIOKUPOBKHY;

DNEKTPOMOHTAXHUK IO CUTHATM3AIIUH, [ICHTPAIN3AIIMN 1 OJIOKHUPOBKE.

1.2 MecTo y4eOHo¥# Aucuuminnbl B crpykrype OITIOII-IIIICC3:
VYuebnasa aqucuuruinia OI1.04 DnekTpoHHas TEXHHMKA SBISETCS YacThIO 00IIENpO(hecCHOHAIBHOTO

[UKJIA.

1.3 Illianupyembie pe3yJbTaThl OCBOCHHS Y4eOHOI JHCUMIIIMHBI:

1.3.1 B pe3ynbrare oCBOCHUS y4eOHOU AUCHIUIUIMHBI 00yYarOIIUIACS TOHKEH

yMeThb:

— OIpeleNATh M aHAJU3UPOBaTb OCHOBHBIC IApaMETPhl AJIEKTPOHHBIX CXEM M IO HHUM

yCTaHaBJIMBaTh pabOTOCIIOCOOHOCTh YCTPOUCTB 3JIEKTPOHHON TEXHUKH;
— IPOU3BOJIUTH 10I00P JIEMEHTOB AJIEKTPOHHOH anmnaparypsl 0 3aJJaHHBIM [TapaMeTpam

3HATb:
— CYIIHOCTb (bHSI/I‘ICCKI/IX MpoueCCOB, MPOTCKAOIIUX B 2JICKTPOHHBIX HpI/I60an u YCTpOﬁCTBaX;

— IIPUHOUIIBI BKIIFOYCHUS DJICKTPOHHBIX HpI/I60p0B 1 NMOCTPOCHUS SJICKTPOHHBIX CXCM;

— THIIOBBIE Y3JIbl U YCTPONCTBA JJIEKTPOHHOU TEXHUKHU.

1.3.2 B pe3ynbTare OCBOGHHs YUEOHOH IMCIMILIMHBI OOY4YaroLUiics IOJKEeH CPOpMHUPOBATH
CIIEAYIOIINE KOMITETEeHIINH:

-o0mme:

OK.01 Brei6upars criocoOsI pemeHus 3a1a4 mpohecCuoOHaATBHON JASSITEIBPHOCTA MPUMEHHUTEIBHO K

Pa3IMYHBIM KOHTCKCTaM

OK.02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA IOUCKA, aHATN3a U MHTEpIpeTalui HHPOpMAaIK U
MH(pOpPMAITMOHHBIE TEXHOJIOTHH JIJIS BBITTOJTHEHHS 3a71a4 MPOGeCCHOHATBHON IeATeTbHOCTH

-npogeccHoHAIbHbIE:
[IK1.1 Amnanmu3upoBaTh pabOTy CTaHIMOHHBIX, MEPErOHHBIX, MHUKPOIPOLECCOPHBIX U

ANArHOCTUYCCKHUX CUCTEM aBTOMATUKU 110 MPUHIUITHAIIBHBIM CXEMaM

[1K2.7 Amnanu3upoBaTh pabOTy CTaHLUHWOHHBIX, IE€PETOHHBIX, MHUKPOMPOIECCOPHBIX U
JUArHOCTUYECKUX CUCTEM aBTOMATUKHU I10 IPUHIUIIAAIBLHBIM CXEMaM



[1K3.2 W3mepsaTh W aHaIU3MpPOBATh MapaMeTphl NPHOOPOB M YCTPONCTB CHUTHAJIU3AIINH,
LEHTPAIU3aluu U OJIOKHPOBKHU.

1.3.3 B pe3ynprare OCBOCHHS NPOrpaMMbl Y4€OHON IUCIUIUIMHBI PEATM3yeTcs Iporpamma
BOCIIUTAHMSI, HAIIPaBIICHHAs HAa POPMUPOBAHUE CISAYIONUX TUIHOCTHBIX pe3ynbraToB (JIP):
- 3a00TAIMIICS O 3alUTe OKPYKAIOIMIEH Cpeabl, COOCTBEHHON M UyKOH 0€30MacHOCTH, B TOM

yucie nugpoBoi;

- T'OTOBHOCTh 0OY4YaOIIErocss COOTBETCTBOBATH OXHUJIAHUSM pPabOTOAATENICH: OTBETCTBEHHBIN
COTPYIHUK, JUCUUIUTMHUPOBAHHBINA, TPYIOMIOOWBEIN, HAICICHHBI Ha JOCTH)KCHHE IOCTaBICHHBIX
3a1a4, 3(hPeKTUBHO B3aWMOACUCTBYIONIHM C YeHAMH KOMaH/Ibl, COTPYAHUYAIOIIUN C JPYTUMHU JIIOJIbMH,
MIPOEKTHO MBICIISLIUNI;

- CrnocoOHBIE K TEHEPUPOBAHUIO, OCMBICICHHIO ¥ JIOBEJACHHWIO JO KOHEYHOH peaau3aiuu
npeiaraéMbIX THHOBAIIU;

- IlposiBisitonyii CIIOCOOHOCTH K HEMPEPHIBHOMY DPAa3BUTHIO B 00JacTH MpOo(ecCHOHAIBHBIX
KOMIIETEHIINH U MEXIHCHIUIIIMHAPHEIX 3Hanmi.2. CTPYKTYPA U COIAEPXKAHUE YYEBHOH
JUCHUITVINHBI

2.1. O0beM yueOHO JMCHUILIHHBI U BU/AbI Y4eOHOH padoThl

Bup y4eOHoii padboThI O0BneM yacoB
MakcumaiibHas yyeOHasi HArpy3Ka (Bcero) 110
Oo0s3aTennbHas ayIMTOPHAsA y4eOHasA HArpy3Ka (Bcero) 92
B TOM YHCIIE:
JIEKIINHU 72
MPAKTUYECKHE 3aHITHS
abopaTOpPHBIE 3aHITHS 20
CamocrosiTesibHas padoTa odyuaroierocs (Bcero) 8
B TOM YHUCJIE:
HOILFOTOBKa K OTBE€TaM Ha KOHTPOJIbHBIC BOIIPOCHI IO 3a/IaHHBIM TCMaM, 5
cucTeMaTH3aIysI 3HaHUM
IMToAroToBKa TOKIAI0B 1
[MoaroroBka k 1aGOPaTOPHBIM 3aHITHSM 2
Ilpomescymounas ammecmavusn ¢ gpopme 3k3amena (4 cemecmp) 10




2.2. TemaTn4eckuii IJIaH U CO/lep:KaHNe Y4eOHOH TUCHUIINHBI

YpoBeHb
OCBOCHMHI,
HaumeHoBaHue pa3jie/ioB Conep:kanue yuyeOHOro marepuasa u GopmMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem B | dopmupyembie
U TeM o0yyaromuxcst yacax KOMIIeTEeHIUH,
JINYHOCTHBIE
pe3yJIbTaThl
1 2 3
Beenenue Coaeprxanue yueOHOIro MaTepuaJa 2 OK1, OK2,
3amaun ¥ 3HAYCHHUE AMCLUILUIMHBI HA COBPEMEHHOM dSTare pa3BUTHS O0IIECTBA M B CHCTEME IIK1.1.,I1K2.7,
MOATOTOBKH CIIEIIUAINCTOB, €€ CBA3h C ApyruMu quciuruinHamu. Knaccuduxamms u I1IK3.2
BaYKHEHIIME HAIPaBJIeHUs 3JeKTPOHUKH. KpaTkas uCTOpHUS BOSHUKHOBEHUS U Pa3BUTHUS
JIEKTPOHUKHU. TEXHOJIOTUS 3JEKTPOHHBIX MPUOOpPoB. O6IaCTh IPUMEHEHHS YIEKTPOHUKH.
Ponp u 3HaueHue AIEKTPOHHOM TEXHUKHU Ha JKEJIE3HONOPOKHOM TpaHcnopre. [lepcrekTuBbl
Pa3BUTHs YIEKTPOHUKHU
Pa3nea 1. DnemenTHasi 6a3a 31eKTPOHHBIX YCTPOHCTB 48
Tema 1.1. IlaccuBHbIC Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK1, OK2,
3JICKTPOHHbIE Haznauenwue, knaccudukanys, KOHCTPYKIUS, XapaKTEPUCTUKNA U MApPKUPOBKA MACCUBHBIX [K1.1.,I1K2.7,
KOMIIOHEHTBI 9JIEMEHTOB 3JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJIEHCATOPOB, KAaTyIIEK, JPOCCEIeH, I1K3.2
TpaHcpopmaTopoB. Pl HomuHaoB paguonetanei E6, E12, E24, E48 u T.x1.
Tema 1.2. ®dusnueckue Coaepsxanue y4eOHOro MaTepuaa 4 OK1, OK2,
OCHOBBI padoThI ®du3nueckre OCHOBBI MOMYNPOBOAHUKOB. CTPYKTYpa 3J€KTPOHHBIX 000JI0UEK aToMa. [K1.1.,I1K2.7,
MOJIYNIPOBOAHNUKOBBIX CrpyKTypa KpUCTAJUIMYECKON PEIMIETKH MOIYIPOBOAHUKOB. DHEPreTHYecKas 1uarpaMma. I1K3.2
npu6opoB CobcTBeHHas U MpUMECHasi IPOBOAUMOCTh MOJIYIPOBOAHUKOB. ['eHepalus 1 peKoMONHAIIUS
NEKTPOHHO-ABIPOYHBIX Map. du3ndeckue npoueccel B KOHTAKTHBIX COEAUHEHMAX
MOJIYTIPOBOJTHUKOB.
CrpykTypa M MEXaHU3M BO3HMKHOBEHMSI AJIEKTPOHHO-IBIPOYHOTr0 nepexona. Cpoiictea p-n
repexo/ia Mpy HaJIWYMK BHEITHETO HalpsDKeHHsI cMelleHns. BonbrammnepHas XapakTepucTuka p-
nnepexona. KoHTakTHas pa3HOCTb MOTEHIMAIOB METAJUI-MIOTYIIPOBOIHUK. [Ipo0oit aneKkTpoHHo-
JIBIPOYHOTO MIEpPEXoia.
Tema 1.3. Coaep:xanue yueOHOIro MaTepuaJia 4 OK1, OK2,
IHoynpoBoaHUKOBEIE Knaccugukanus noixynpoBOJHUKOBBIX JHOAOB. Y CTPOHCTBO, MPUHIIUI IEHCTBHS, IIK1.1.,I1K2.7,
AUOMBI BOJIbTAMIIEPHBIE XapaKTEPUCTUKH JTNOI0B PA3IMYHbIX BUJOB. BhIIpsIMUTENbHbIE TUOIBI, I1K3.2

YCTpOﬁCTBO, THUIIBI JTUOJOB 110 TCXHOJIOTHYCCKOMY NMPHUHIUITY, MAPDKHPOBKA




B Tom unciie, 1a00paTOpHBIX padoT

JlabGoparopuas padora Ne 1 VcciienoBanue noiaynpoBOIHUKOBBIX BHITPSIMHUTEIbHBIX
JTMOJIOB.

Tema 1.4. bunosasipubie Copep:kanue y4eOHOTro MaTepuaa OK1, OK2,
TPAH3HCTOPBI OOm1re cBeieHus O CTPYKTYpE OUIIONIIPHBIX TPAH3UCTOPOB. Y CTPOICTBO, MPUHLIUAI [IK1.1.,I1K2.7,
JICACTBUSA U CXEMbI BKIIIOUEHUS. THIIBI TPAH3UCTOPOB, ONPEIETIEMbIC TEXHOJIOTUEH [1K3.2
npou3BoicTBa. CTaTHUECKUE XapaKTEPUCTUKU TPAH3UCTOPOB. CXEMBI C OOLIMM SIMHTTEPOM
(OD) u obmieit 6a3zoii (OB). Cucrema h-mapamerpos, criocoObI UX ONPEIEICHUS.
B Tom unciie, 1a60paTOpHBIX padoT
JlabGoparopHasi padora Ne 2 VcciienoBaHue TUIOBBIX CXEM BKIIIOUEHUS TPAH3UCTOPOB.
Tema 1.5. IlosieBble Coaep:xanue y4eOHOIro MaTepHuaJia OK1, OK2,
TPAH3UCTOPHI ITonesrie Tpan3uctopsl. [loneBbie TPAaH3UCTOPHI C YIPABIISAIOIUM P-N IEPEXOIOM; [IK1.1.,I1K2.7,
YCTPOICTBO, IPUHIIMIT AEHCTBHS, CXEMa BKJIFOUEHHs], CTATUYECKHE XapaKTEePUCTUKU, CHCTEMa I1K3.2
apaMeTPOB U CIOCOOBI UX omnpeneneHus. [loneBbie TPaH3UCTOPHI C H30JIMPOBAHHBIM
3atBopoM. MOII-Tpan3ucTopsl co BcTpoeHHbIM KaHaiioM; MOII-Tpan3uctops! ¢
VHYLIUPOBAHHBIM KaHAJIOM.
B ToMm umnciie, 1a60paTopHbIX padoT
JlabopaTopnas padora Ne 3 VccienoBanue CBONCTB MOJIEBOTO TPAH3UCTOPA B CXEME
BKJIFOYEHHUS C OOLIUM HCTOKOM.
Tema 1.6. Tupucropsl Coaepsxanue y4eOHOro MaTepuaa OK1, OK2,
Krnaccugukanys THpUCTOPHBIX CTPYKTYp. JAMHUCTOP, CHMMETPUYHBIN AUOIHBINA TUPUCTOD. [K1.1.,I1K2.7,
Tpuoanslit THpHCTOpP (TpUHUCTOP); BosbTamnepHble XapakKTepUCTHKH, CXEMbI BKIIIOUEHUS U I1K3.2
apaMeTphl.
B ToMm 4uciie, 1a60paTopHBIX padoT
JlaGopaTopHas padora Ne 4 VccienoBanue CBOMCTB TUPUCTOPOB.
Tema 1.7. Hesmuelinbie Coaeprxanue yueOHOro MaTepuaa OK1, OK2,
MOJIYIIPOBOAHNKOBbIE OcHoBHbIE OIpesieTIeHHs U KilacCU(UKaLKs TOTYITPOBOAHUKOBBIX PE3UCTOPOB. [IK1.1.,ITK2.7,
pe3ncTOpbl Tepmope3ucTopsl ¢ OTpULIATENBLHBIM U TOJIOXKUTETBHBIM TEMIIEPATYPHBIM K03 (PUITHEHTOM I1K3.2
conpotusieHus. Bapuctopsl, nosucropsl; bonomerp. Ilapamerpsl OoomeTpoB u
IIPUMEHEHHE B YCTPOUCTBAX JKEJIE3HOLOPOKHON aBTOMATHKU.
Tema 1.8. Coaep:xanue yueOHOIro MaTepuaJia OK1, OK2,
OnTo3eKTpOHHbIE 3akoHsbl oTodPdexTa u POTOINEKTPOHHON IMUCCUH. DOTO-INEKTPHUECKUE U [IK1.1.,I1K2.7,
npuodopsl CBETOM3JIydarolue NpruOopsl: 001IMe CBEACHUS U KIIacCU(PUKALUs, TPUHIIUI paOOThI, [1K3.2

XAPAKTCPUCTHUKH, TAPAMETPBI U IPUMCHCHUC. O6H_II/IC CBCACHU 00 OINTOSJICKTPOHHBIX




npubopax.

[TpenmymiecTBa 1 HeTOCTATKKU IPUOOPOB ONTOIEKTpOoHUKH. Kinaccudukarus
OIITO3JIEKTPOHHBIX MOJIYIIPOBOAHUKOBBIX MPHOOPOB. [TomyrpoBoiHUKOBBIE
(doToannekTpudeckue (ONTOAIEKTPOHHBIE) TPUOOPHI: IPHUHIIUIT PAOOTHI, XapaKTEPUCTHKH,
napameTpsl U mpuMenenue. ONTpOHbI: IPUHLIUI paObOTHI, XapaKTEPUCTUKH, TAPAMETPHI U
npumeneHue. [1omynpoBoJHUKOBBIE TPUOOPHI 0TOOPaKEHUS HH(POPMAITIH —
3JIEKTPOIIOMHHECIICHTHBIE, CBETOIMOIHBIC M KUJIKOKPUCTAIITNIECKUE. Y CIIOBHOE
0003HaUeHNE 1 MAPKUPOBKA (POTOAIIEKTPHUECKHX, CBETOM3ITYHAIOLINX IPHOOPOB, ONITPOHOB
U IpuOOpPOB 0TOOpAXKEHUsI HPOPMALIUH.

KonTponbnas pabora «OnemeHTHast 0a3a AIEKTPOHHBIX YCTPOIMCTBY

Pa3pnen 2. OCHOBBI CXeMOTEXHHMKH 3JIEKTPOHHBIX YCTPOMCTB
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Tema 2.1. UcTOUYHHKH
NMUTAHUS YIEKTPOHHBIX
YCTpPOICTB

Coaep:xaHue yueOHOro MaTepuaJia

Bempsmurenu. Knaccudukanus oqHo}a3HbIX BBITPSIMUTENEH.

[loctpoenue, npuHLKI PaOOTHI U MapaMeTPhl OJHOIOIYINEPUOJHON, ABYXIOIYNEPUOIHON
1 MOCTOBOM cxeM BbIpsimiieHUs. Tpexda3Hble cXxeMbl BoIIpAMIICHU. BinsHue xapakrepa
Harpy3ku Ha paboTy BBIIPSIMUTENBHBIX cxeM. Criaxuaroniie GuiabTpsl. Pabora Ha
Bcrpeunyro DJIC. 3apsaanslie yerpoiictsa. [lnpoTHo-umnynscHas monynsauus. MmnynscHbie
MCTOYHUKY nuTaHus. Ctabuin3aTopsl HanpsbkeHus. MicTouHuKY cTabuiIbHOIO TOKA.

B ToMm umnciie, 1a60paTopHbIX padoT

JlaGopaTopuas padora Ne S VccnenoBanue omHO(A3HBIX BBITTPSIMUTEIICH.
JlaGopaTopnasi padora Ne 6 lccrnenoBanue criaxuBaronux GuibTPOB.
JlabopaTopnas padora Ne 7 VccrnenoBanue cTaOmiIn3aTopa HaNpsHKEHUS.

OK1, OK2,
IIK1.1.,I1K2.7,
I1K3.2

Tema 2.2. Yenaurean

ConepxaHue y4eGHOro MaTepuaJjia

Ha3znauenue u knaccugukaus 3JeKTpOHHBIX yeunuteneld. CTpyKTypHas cxema
3NEKTPOHHOTO ycunuTens. OCHOBHBIE TTOKa3aTeny paboTs! ycuurenei. OOpaTHas CBS3b B
YCUIMTENSIX, €€ BUbI, Kiaccupukanus. BnusHue oOpaTHOM CBA3M Ha OCHOBHBIE MIOKA3aTENN
pa60TI>I YCUIIUTEIIA: KOB(i)(l)I/IIII/ICHT YCUIICHHA, HYBCTBUTCIBbHOCTD, BBIXO/JHASA MOIITHOCTD.
CxeMbl BKIIIOUEHHS! YCUITUTEIbHBIX 2JIEMEHTOB B YCHIIUTENAX. BiausHue cxem BKIIIOUSHHS
YCUITUTCIIBHBIX 3JIEMCHTOB Ha YCUJICHUEC TOKA UJIN HAIIPSXKCHUA B YCUIIUTEIIC. BI/I)II)I pa60q1/1X
PEKUMOB YCHIIUTEIBHBIX 1eMeHTOB. KpaTkas xapakrepuctuka pexxumon A, B, AB, C.
CrniocoOb1 obecrieueHns paboyero pekuMa yCHIUTENbHOT0 3IeMEHTa (TpaH3uCcTopa).
Crnioco6bI mogauu cMenieHus. TepMocTabuIu3aysl 1 TepPMOKOMIICHCALUS TTOJI0KEHUS
paboueil TOUKH MOKOS YCHIINTENBHOTO AJIEMEHTA. Y CHIIMTENHN IIEPEMEHHOTO TOKA U
HanpspkeHus. [locTpoenne u paboTa OJJHOTAKTHBIX U JIBYXTaKTHBIX KaCKaJ 0B YCUJICHHUS.
Ocobennoctu MMOCTPOCHUSA BXOHBIX WU BBIXOJHBIX KACKa/10B. Tpe6OBaHI/I$[, MPCABABIACMBIC K

OK1, OK2,
IIK1.1.,I1K2.7,
I1K3.2




BXOAHBIM (IIpEABAPUTENILHBIM), IPEIBBIXOIHBIM (TIPOMEXYTOYHBIM) U BHIXOIHBIM
(OKOHEYHBIM) KacKaJaaM ycuieHuss. MHOTOKacKaaHbie ycunuTen. EMKocTHas, pe3ucTopHas
1 TpaHc(hopMaTopHas MeKKacKaaHbie CBs3H. CriocoObl YMEHBIIICHUS MTapa3suTHON o0par-
HoM cBs3u. [locTpoeHue u pabora GpazoMHBEPCHBIX KACKAIO0B M IMUTTEPHBIX IIOBTOPUTEIICH.
YcunuTenu nocTossHHOTO ToKa. bamaHcHble cXeMbl yCHIMTENeH OCTOSHHOTO ToKa. Jpeiid
HYJIS U CTIOCO0BI ero ymeHbieHnus. Juddepennumansabie ycunutenu. OnepanioHHbIe
ycmntenr. CxeMbl BKIIFOUEHHUSI ONIePAllMOHHBIX YCUITUTENCH

CamocTrosiTesbHasi padora

TepMocTabunm3aius pexxuMoB paboThl, padoTa TpaHCHOPMATOPHBIX OJTHOTAKTHBIX H
JBYXTAKTHBIX KAaCKaI0B,0e€CTpachOopMaTOpHOro IBYXTAKTHOTO KaCcKa/ia, MHOTOKACKaIHbIC
YCHUITUTEIIH.

B ToMm umnciie, 1a60paTopHbIX padoT

JlabopaTopuas padora Ne 8 VccienoBanue 0THOTAKTHOTO YCUITUTEIIS.
JlabopaTopHas padora Ne 9 VccienoBanue cxem BKIIFOUEHHSI ONEPAMOHHBIX YCHIIUTEIEH.

Tema 2.3. I'enepaTopsbl

Coaep:xaHue yueOHOro MaTepuaJia

OOw1ast xapakTepUCTHKA U KJIacCU(UKALUSA TeHepaTOPOB IEKTPUUECKUX KOJIeOaHHM.
Koneb6arenbusiit koHTyp. CBOOOIHBIE KOJIEOAHUS B KOJIEOATEILHOM KOHTYpE.
BeinyxeHHble Koje0aHus B [TOCIE10BATEIbHOM U MApaIeIbHOM Kojie0aTeIbHOM KOHTYpE.
Bupl mapaiensHbIX KOHTYPOB. BeIHYKI€HHBIE KOeOaHus B CBI3aHHBIX KOHTYPaX.
[TpuHIMTI MOCTpOEHUs U pabOThI TeHEpaTOpa CHHYCOUTAIBHBIX (FApMOHUYECKHX )
kose0aHuil. OCHOBHBIE MOHATHS U TPEOOBAaHUS K IOCTPOEHHUIO F€HEPATOPOB FrapPMOHUYECKUX
konebanuit. Aproreneparop tuna LC. Tpextoueunsie cxembl aBToreHepatopoB Tumna LC.
Crabunmsanus 9actoTel reHeparopos tumna LC. KBapiieBbie reHepaTopbl U CXEMBI C
IIPUMEHEHHEM KBaplEeBbIX cTa0miIn3aTopoB. COBpeMEHHbIE METO/Ibl OTYUEHHUS
rapMOHUYECKUX CUTHAIOB. CHHTE3aTOPBI YaCTOTHI.

OK1, OK2,
IIK1.1.,I1K2.7,
I1K3.2

Tema 2.4. DiekTpudeckue
(puabTpsI

ConepxaHue y4e0HOro MaTepuaJia

OnexkTpudeckue QUIbTPhl, PA3HOBUAHOCTH, IPUHLUIT pabOThI, 00JIACTh MPUMEHEHUS, CXEMBI
BritodeHus1. LC-¢punptpsl, RC- ¢unbTper

B Tom 4nciie, 1a60paTOpHBIX padoT

JlabopaTopnasi padora Ne 10 MccnenoBanue ycTpoicTBa U pabOThI SJIEKTPUUECKUX
¢unbTpoB Tuna 36® u 3b-JICI»

OK1, OK2,
[K1.1.,I1K2.7,
I1K3.2

Tema 2.5. DiIeKTpOHHBIE

Conep:kaHue y4eOHOTo MaTepuaa

OK1, OK2,




KJII0YHU

OOu1re cBeeHus 00 IEKTPOHHBIX KIII0YaX Kak (GOPMUPYIOIUX HEIUHEHHBIX HETsIX.
OcHOBHBIE TIOHATHA O TUOJHBIX U TPAH3UCTOPHBIX KIII0YaX, X BUJBL. [IpyHIMAIIBL
MOCTPOCHHS U paboTa TUOAHBIX KITto4uel. [[pUHIUITBI TOCTPOSHHS U paObOTHl TPAH3UCTOPHBIX
KJII0Yel Ha OUMOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX. TpaH3UCTOPHBIE KIIIOYU C BHEIIHUM
HMCTOYHUKOM cMelleHus. TpaH3uCTOPHBIN NEPEKI0YaTeNb TOKA. [[noaHbIE U TPAH3UCTOPHBIE
OTrPAHUYUTENIN OJHOIMOJSAPHOIO U IBYXIIOJISIPHOTO CUTHAJIA

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

Tema 2.6. Jlornueckue
3JIeMEHThI

Conep:xaHue yueOHOro MaTepuaJia

[ToHsATHS O TOTHYECKUX (PYHKIUAX, DJIEMEHTAX U JIOTHYeCKuX ycrpoiictBax B [ITUMC.
OcHOBHBIE XapaKTEPUCTUKHU U MAPAMETPHI JIOTHUYECKUX 3JIeMEHTOB. CXEMHBIE pelleHUs
OCHOBHBIX JIOTHYECKHX JIEMEHTOB: TpaH3uCcTOpHO-Tpan3ucTopHbie (TTJI, TTJIII),
sMuTTepHO-cBsi3anHble (DCJI), mATerpansHo-nHkeknnonnsie (M2J1), Ha moneBbIx
tpan3uctopax 1 KMOII ctpykrypax.

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

Tema 2.7. Tpurrepsi

Coaep:xaHue yueOHOro MaTepuaJia

OO0mue cBeieHUs 0 TpUITepax U ux kinaccudukanus. [Ipunuun noctpoenus u pabota
CXEM CUMMETpPUYHOTro Tpurrepa. IlpumeneHnne TpurrepoB B KauecTBE 3JIEMEHTOB MTAMSITH,
nenutenel yactorsl. [locTpoeHue cTaTH4ecKux U IMHaAMUYEeCKUX Tpurrepos. Cocras
CXEMbI, HA3HAUYEHHE 3JIEMEHTOB U MPUHLHUII AEHCTBUSI HECUMMETPUYHOTO TPUITEPA
[IImMuTTa Kak GopMUpOBATENS UMITYIBCOB MPSIMOYTOJIBLHON (POPMBI U3 CHHYCOUJATBLHOTO
HanpsbkeHus. O0sacTh NPUMEHEHHUSI TPUTTEPOB B yCTPOHCTBAX aBTOMATHKHU Ha
KEJIE3HOAOPOKHOM TPAHCIIOPTE

OK1, OK2,
IIK1.1.,I1K2.7,
I1K3.2

Pa3nes 3. OcHOBbI MUKPO03J1eKTPOHUKH

Tema 3.1. llpyHuMNBI 1
TEXHOJOTUH MOCTPOEHUsI
UMcC

Conep:xaHue yueOHOro MaTepuaJia

OO6mme cBeIeHUsT 0 MUKPOSJIEKTPOHUKE. TEepMUHOIOTHS U KiIacCU(pUKAIUS HHTETPaTbHbBIX
mukpocxeM (MMC). Cucrema o6o3nauenuit UMC. OCHOBHBIE OHSATHS O KOHCTPYKTUBHO-
TEXHOJIOTHYECKUX OCOOCHHOCTSIX M3TOTOBJICHUS MHTETPATbHBIX MUKpOcXeM. OCHOBHBIE
MOHATHSI O METOAAaX U3OJISAIIMH HJIIEMEHTOB i KOMIIOHEHTOB U MeTOJaX (hOpMUPOBAHHUS
AKTUBHBIX U MTACCUBHBIX 3JIEMEHTOB U KOMITOHEHTOB B UMC. CxemoTexXHU4YEeCKHE
ocobennoctu B UMC

OK1, OK2,
IIK1.1.,I1K2.7,
I1K3.2

Tema 3.2. AHAJIOrOBBIE
HUMC

Conep:xanue yueOHOro MaTepuaJa

O6mue cBeneHrs 00 aHaIOroBbIX HHTETpalIbHBIX MUKpocxeMax (AVIMC). OcoGennoctu
noctpoerust AUMC st yeusnenus, npeoOpa3oBaHust 1 00pabOTKH CUTHAJIOB.

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

Tema 3.3. [Ilndpossbie

Coaep:xaHue yueOHOro MaTepuaJia

OK1, OK2,




nmcC O6ume ceenenus o LIMMC. Jloruka npencrasieHus nHpopmanuu B iudpoBoii popme. [IK1.1.,I1K2.7,
Knaccudukanms mudpoBbIX HHTETPATLHBIX MUKPOCXEM. [1K3.2

IIpomexyTouHas aTTeCTANMS - IK3aMeH 10

CamocrosiTesibHas padora 8

Bcero 110

J1s XapakTepUCTUKH YPOBHS OCBOCHHS YU€OHOT0 MaTepralia UCIONIb3YIOTCS CIeIyIomue 0003HaYCHNUS:

1. -o3HaKOMuUTENBHBIN (Y3HABaHHE PaHEE U3YYEHHBIX 00BbEKTOB, CBOICTB);

2. - peTIPOAYKTUBHBIN (BBIIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUU HIIH ITO0JI PYKOBOACTBOM)

3.- IPOJYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSATEIBHOE BHIMOJIHEHUE JEATEIbHOCTH, PeLIeHHe IPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHnI0

VY4ebHas AUCUUIUIMHA peaTu3yeTcs B 1a00paTopuu « DIEKTPOHHAS TEXHUKAY.

O6opynoBanue y4eOHOT0 KaOMHETa:

Paboune Mecta 1o KOJIMUECTBY 00ydaromuxcs (CTo, cTyn);

Ob6opynoBaHHOE pabouee MECTO IIPEIoIaBaTes;

Metoanyeckoe odecriedeHre Mo AUCHUILTUHE «DIIEKTPOHHAs TEXHUKAY;

PaznaTtounblif MaTepuai A CTyI€HTOB 10 AUCLUIIMHE;

KoMmiurekc MeToqnyecKkux yKa3aHuil sl CTyI€HTOB-3a04YHUKOB;

Harnsnnaeie nocoOusi.

IInakarsr;

CTEH/Ibl /115 BHIIIOJIHEHHUS JIaOOPATOPHBIX padoT:

creng tuna SUCICHP.001 PO (1068);

creng tuma OMBUCP.001 PO (1097); 17J1-03.

W3mepurenbHbie TPUOOPHI: OJHOIYYEBbIE AIEKTPOHHBIE OCHMILIOrPadbl U MYJIbTUMETPHI;

I'enepaTop rapMOHMYECKUX KOJICOAHUH;

KoMIIeKT MOHTaXHBIX HHCTPYMEHTOB (HaOOp OTBEPTOK, IJIOCKOTYOI[bl, OOKOPE3BI, MasIbHUK
C MPUHAJUIEKHOCTSMHU JUIs HAaMKK, MTUHLIEThI, U3MEPUTENIbHBIE IIYTIbI);

HAOOPBI AJIEMEHTOB M KOMITIOHEHTOB: MOJTYITPOBOHUKOBBIX MTPHOOPOB (MO, OUIOISIPHBIC U
HOJIEBBIE TPAH3UCTOPbI, THPUCTOPHI, ONTONAPHI, IUPPOBBIE U AHATIOTOBbIE MUKPOCXEMBI), PE3UCTOPHI
(TOCTOSIHHBIE W TIEPEMEHHBIC), KOHJCHCATOPHI (TIOCTOSHHBIE WM TEpPEeMEHHBIE), MajorabapuTHBIC
Jpocceny, MajorabapuTHble TpaHc(hOpMaTopbl (MMITYJIbCHBIE, COIJIACYIOIIME, IOBBIIIAIOIINE,
MOHWXKAIOIIUE) U JIP.

JIOKaJIbHAA CETh C BHIXOJOM B Internet;

JMIICH3UOHHAs orepannonHas cucrema Windows 8.1;

nunensnorHas nporpamma Microsoft Office2013;

JUIICH3WOHHAss  aHTHBHpycHas mnporpamma ESET Nod 32;1umen3nonHas mporpamma
FineReader 7.0

KOMIIBIOTEPHI IO KOJIMYECTBY 00YyJaromuXCs

nepudepuiinbple ycTpoiicTBa (CKkaHep, IPUHTED);

MYJIbTUMEAUMHBIN IPOEKTOP;

Hepeqeﬂb JJUIECH3UOHHOI'0 u cBO0OAHO pacnpocrpansieMoro IpOorpaMMHoOro
o0ecneyenus:

Ilepeuenb VICIIOJIb3YEMBIX y4eOHBIX W3JIaHUH, HNHuTepHeT-pecypcos,
JOTIOJIHUTEIBHOM JINTEPATYPHI.

IIpu u3ydeHum AUCHHUILVIMHBI B dopmMaTe 3J1eKTPOHHOr0 00y4eHHsI ¢ MCIOJb30BaHUEM
JOT: Ilpenynusepcapuym

3.2. UupopmannoHHoe obecnedeHne peajn3alui NPorpaMMbl

Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX M3JaHWH, [AONOJHHUTEJIbHOH JIMTEpPaTyphl
HNuTepHeT-pecypcoB, 6a3pl JaHHBIX 0M0/1HOTEYHOT0 (POHAA:

3.2.1.0CHOBHBbIC HCTOYHHKH:

1. Makapos, O. FO. DnexkTpoHuka U MHKpoIpoIieccopHas TexHuka : npaktukym / O. FO.

Makapos, A. B. Typeukuii, M. B. XopomaiinoBa. — Boponex : BopoHexckuii rocy1apcTBEHHBbIN
TexHnyeckut yausepcuret, 9bC ACB, 2019. — 171 ¢. — ISBN 978-5-7731-0753-8. — Tekcr :

QNIEKTPOHHBIN // OnekrpoHHO-OMOMoTeuHas cuctema I[PR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/93305.html
2. [Homwun, E. JI. Onextponuka. [lonynpoBoaHrukoBbie pubopsl : yuebHoe nocobdue / E.

JI. lHommH. — Mocksa : Aii [Tu Ap Meaua, 2021. — 238 ¢. — ISBN 978-5-4497-0508-2. — TekcTt
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SJICKTPOHHBIA // DnekTpoHHO-OMOMmoTeyHas cucrema IPR BOOKS : [caiitr]. — URL:
http://www.iprbookshop.ru/100742.html

3. ®enopos, C. B. Dnekrponuka : yaeonuk ans CI1IO / C. B. ®enopos, A. B. bongapes.

— CapatoB : IlpodobpazoBanue, 2020. — 217 c¢. — ISBN 978-5-4488-0717-6. — TexkcT :

ANIEKTPOHHBIA // DnekrporHO-OMOMoTewnas cuctema IPR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/92209.html

3.2.2.JlonoIHUTEIbHbIE HCTOYHUKH:

1. Dnextponuka u cxemorexuuka : yueonuk aiusa CIIO / B. WM. Hukynun, /1. B. 'opaenko, C.
B. Canponos, /1. H. PezenrkoB. — CapatoB, Mocksa : [Ipodo6pa3zoBanue, Aii [Tu Ap Menua, 2020.
— 159 c. — ISBN 978-5-4488-0835-7, 978-5-4497-0522-8. — Tekcr : 2IEKTPOHHBIN //
DIIeKTPOHHO-OUOIMOTEUHAS cucrema IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/94215.html

2. TpybOuukoBa, B. H. DnekrporexHuka U 3JEKTPOHUKA. DIEKTPUYECKHE IenH : yuyeOHoe
noco6ue ans CIIO / B. H. TpyonukoBa. — Caparos : IIpocdobpazoBanue, 2020. — 137 ¢. — ISBN
978-5-4488-0718-3. — TekcT : 3MeKTPOHHBIH // DnekTpoHHO-O0nbuoTeunas cuctema [PR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/92216.html
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCHUILIAHBI

KOHTpOJ'IB N OLOCHKa pPE3YyJIbTaTOB OCBOCHUA yqe6Horo npeaMera OCYHICCTBIACTCA
npenoaaBaTCyi€M B IIPOLECCE ITPOBEACHUA TCOPETHUICCKUX, IMTPAKTUICCKUX U na6opaT0prlx SaHﬂTHﬁ,

BBIMOJIHEHHUS 00YYaAIOIIMMHUCS HHINBUAYATbHBIX 3aJaHHi (IIOArOTOBKH JOKJIAIO0B).

[IpomexyTouHas aTTectanus B popme 3K3aMeHa

Pe3ysabTarnl 00yyeHus

Kpurepun oueHku

MeTtoanbl OLIEHKH

Hepeqeﬂb 3HaHHﬁ, O0CBAMBACMBbIX B PaAMKaX JUCHHUILIAHbI.

— CYIIHOCTBH (PU3UIECKUX
IPOIIECCOB, TPOTEKAIOUINX B

- 00yuaromuiics 00BACHSAET CYIIHOCTh

(bu3HYECKUX MPOIIECCOB,

PA3JINYIHBIC BUIBI
YCTHOI'O OIIpOCa,

YCTPOMCTB 3JIEKTPOHHOMN
TEXHUKU;

— NMPOU3BOJUTH OJ00D
3JIEMEHTOB JIEKTPOHHOMN
anmnaparypsl 110 3aJaHHBIM
napaMmerpam.

MapKHpPOBKE;

OJICKTPOHHBIX HpI/I60an n MPOUCXOAAIIHNX B 3JICKTPOHHBIX TCCTUPOBAHUC,
yCTPOMCTBAX; YCTPOMCTBAX; KOHTPOJIbHAsI
— NPUHIMUIIBI BKIIIOYCHUA - NOACHACT MPHUHIUIIBI BKIIIOYCHHUA pa60Ta; OLICHKAa
AJIEKTPOHHBIX TPUOOPOB U AJIEKTPOHHBIX TPUOOPOB U TIOCTPOCHHUS | BBITOJIHEHHUSI
IIOCTPOEHUS DIIEKTPOHHBIX DJIEKTPOHHBIX CXEM, naboparopHoOit
cXeMm; - IEPEYHCIISIET U XapaKTePU3yeT paboTHI.

— TUIIOBBIE Y3JIbl U YCTPOMCTBA | OCHOBHBIE TUIIOBBIE Y3JIbl U YCTPONCTB

AJIEKTPOHHOU TEXHHUKH. DJIEKTPOHHON TEXHHKH.

Ilepeuennb ymeHuii, 0CBAaNBAaeMbIX B PAMKAX THCIUINIHHBI:

— OIPEACTATh U - 00yJarOIIHIACsS YBEPEHHO YUTACT - OIICHKA
aHAJIM3UPOBATh OCHOBHBIC DIIEKTPOHHBIC CXEMBbI, AHAIU3HPYET U pe3yJIbTaToB
mapaMETPhI JICKTPOHHBIX CXEM | OHCHUBACT UX pa6OTOCHOCO6HOCTI>; BBITIOJITHCHU A

Y TI0O HUM yCTaHaBJIMBATh - OIpeeNsieT TUI U/WIM HOMUHAT 1abopaTOPHBIX
paboToCcrocoOHOCTh AJIEKTPOHHOT'O KOMIIOHEHTA T10 €r0 pabot

Pe3yabTaThl BocnuTaTEILHOM
padoTsl (hopmupoBaHHne

®opMBbI M METO/IbI OLIeHUBAHMS
copmupoBaHHOCTH

Hymepanust Tem B
COOTBETCTBUMU C

TeMATHYECKHUM
JINYHOCTHBIX Pe3yJIbTATOB) JIMYHOCTHBIX Pe3yJabTAaTOB
IJIaHOM

JIP 10 3abotsmmiics o 3aiiure o Tewma 1.1. ITaccuBHEBIE

o Habmtoienue, TeKyIuii KOHTPOIb,
OKpY KaroIen CpPe/IbI, AJIEKTPOHHBIC

. . | DKcmepTHas OIEHKA BBITOJTHEHUS
CcOOCTBEHHOI 51 qyXKOU KOMITOHEHTBI

MPAKTUYECKOTO 3aaHus,
0€30MacHOCTH, B TOM YHCIIE o Tema 1.2. ®uszudeckne
N MOHHTOPHHT CAMOCTOSTEILHOM
U(PPOBOIA. OCHOBBI pabOThI
paboThI
MOJTYIIPOBOTHUKOBBIX
JIP 13 I'oTOBHOCTH . npubopoB
Habmtoienue, TeKyIuii KOHTPOIb,
obOyyJaromerocs Tema 1.3.
9KCIIEPTHAS OI[CHKA BBITOJTHCHHUS
COOTBETCTBOBATEH OXKUIAHUIM [TomynmpoBOTHUKOBEIE
o . MPAKTUYECKOTO 3aJaHus,
paboToaaTeeii: OTBETCTBCHHBIN . OB
MOHUTOPUHT CaMOCTOSATEILHON

COTPYIHHUK, AGOTEL Tema 1.4. bunonsipasie
JTUCIUATTHHAPOBAHHBIM, p TPAH3UCTOPBI
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TPYIOTFOOMBBIN, HAIICIICHHBIN
Ha JOCTUXKEHHE MOCTABJIEHHBIX
3ama4, 3QHEeKTUBHO
B3aWMO/JICHCTBYIOLLIHI C
YJIeHaMH KOMaH/Ibl,
COTPYAHUYAIOIIUHI C IPYTUMHU
JIXOJIbMH, TPOEKTHO MBICIISIIIUH.

JIP 25 Cnoco6nblit K .
Habmroienue, TeKyuuii KOHTPOIIb,
TeHEPUPOBAHUIO, OCMBICICHHUIO
. | OKcmepTHas OllEHKAa BHITIOTHEHHUS
U JOBEICHUIO JO KOHEYHOM
MPAKTUYECKOT0 3aJaHus,
peanuzanuu npeiaraeMbIx .
. MOHHTOPHHT CAMOCTOSITEITLHOM
WHHOBAITHH.
paboThI
JIP 27 [IposBnstomumii
CIIOCOOHOCTH K HEIPEPHIBHOMY .
Hab6nronenue, TeKymuii KOHTPOIIb,
Pa3BUTHUIO B obnactu
9KCIIEPTHASI OIICHKA BBIMOJIHEHUS
PO eCCHOHATBHBIX
. MIPAKTUIECKOTO 3aJaHus,
KOMIIETEHITH u

MEXKIUCIUIIMHAPHBIX  3HAHUM.

MOHHMTOPHHT CaMOCTOSITEIILHOM
paboThI

Tema 1.5. IToneBsie
TPaH3UCTOPHI

Tema 1.6. Tupuctopsl
Tema 1.7. Henuneitnsie
MOJIYTIPOBOTHUKOBBIE
PE3UCTOPBI

Tema 1.8.
OnTOo31€KTPOHHBIE
PUOOPHI

Tema 2.1. UcTtounuku
MUTAHUS SJIEKTPOHHBIX
YCTPOMCTB

Tema 2.2. Ycunurenu
Tema 2.3. I'enepatopsl
Tema 2.4.
DIIeKTPUUECKHE
GUIBTPHI

Tema 2.5. DneKTpOHHBIE
KITFOUH

Tema 2.6. Jlornueckue
AJIEMEHTBI

Tema 2.7. Tpurrepst
Tema 3.1. IlpuHuumns! u
TEXHOJIOTUHI
noctpoenus UMC
Tema 3.2. AnanoroBblie
NUMC

Tema 3.3. Lludgpossie
NUMC
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S.IEPEYEHD UCITIOJIb3YEMbBIX METOJA0OB OB YYEHU

5.1. [TaccuBHEIE: IeKIHMH, OECEIBI, OTIPOCHI, CAMOCTOSTENIbHAS Pab0Ta, TECThI, METO/I MJLUTIOCTPAIUI

METOJ JEMOHCTPALIUI

5.2. AKTHBHbIE W UWHTEpPaKTHBHBIC: 00pa3oBaTeNbHbIE BHUACOPHUIBMBI, WHTEPAKTUBHBIC HUIPHI,

TBOPYCCKUC 3a/JaHH.
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