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1 MACHOPT PABOYEM IMPOI'PAMMBbI YYEBFHOM JTUCHUATLIVHBI

1.1 O6nacTs IpuMeHeHUsA padoyeii MPOrpaMMbl

Pabouas mporpamma yueOHou mucturuimHbl OI1.04 DiieKTPOHHAS TEXHHKA SBIISETCS YacTHIO
MpOTPaMMBbl TOJTOTOBKU CHEIHATKCTOB cpenHero 3BeHa (manee - TIIICC3) B cootBerctBUM ¢ DI'OC
CIIO nmns cnenuanbsHocT 27.02.03 ABTOMAaTHKa U TeeMEeXaHUKa Ha TPaHCIOPTE (3KEIe3HOIOPOKHOM
TPAHCIIOPTE).

[lpu peanuzanuu pabGoueill mporpaMmbl MOTYT HCIIOJNB30BAThCS pa3inyHble 00pa3oBaTelbHBIC
TEXHOJIOTUH, B TOM YHUCJIE TUCTAHI[MOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHUHU, HIEKTPOHHOE O0ydeHHUE.

Pabouas mporpamMMa ydeOHOW MUCHHUIUIMHBEI MOKET OBITh MCIIOJB30BaHA B MpodeccHoHanbHON

MOJrOTOBKE, IEPENOArOTOBKE U MOBBIIICHUH KBATM(UKAIIMK paboduX 1o podeccusim:

DJIEKTPOMOHTEp MO OOCTY)KMBAaHUIO W PEMOHTY YCTPOMCTB CHUTHAIM3ALMH, LEHTPAIM3AIUU U
OJIOKUPOBKHU,

DNEKTPOMOHTAXXHHK 10 CUTHAIN3ALUH, IIEHTPATH3ALUHU 1 OJ1OKUPOBKE.

1.2 MecTo yuyeOHoli aucuuniinabl B crpykrype OIOII-IIIICC3:
VYueOnas qucuuniauda OI1.04 DiekrpoHHas TEXHUKA SBIISETCS 4aCThI0 00 MENPo PecCHOHAIBHOTO

UKIIA.

1.3 IlnanupyeMsbie pe3yabTaThl OCBOEHHS y4eOHO TUCIUIITHHBI:

1.3.1 B pe3ynprare ocBOEHUS y4eOHON AUCUMILIMHBI 00yJalONICS JOIKEH

yMeTh:

— ONpeNeisTh W aAHAIM3UPOBATh OCHOBHBIC IapaMETPhl DJJICKTPOHHBIX CXeM H 10 HUM

yCTaHaBJIUBATh Pa0OTOCIIOCOOHOCTh YCTPOUCTB 3JIEKTPOHHOM TEXHUKH;
— MPOU3BOAUTH MMOJOOP PJIEMEHTOB IIEKTPOHHOI anmaparypsl M0 3aJJaHHBIM [TapaMeTpam

3HATH:
— CYIIHOCTh (DM3UYECKUX MPOIECCOB, MPOTEKAIOIMX B 3JIEKTPOHHBIX MPUOOpPaxX M YCTPOHUCTBAX;

— IPUHIUIIBI BKITIOYEHUS SJIEKTPOHHBIX TPHOOPOB U MMOCTPOCHU S AIEKTPOHHBIX CXEM;
TUTIOBBIE Y3716l U YCTPOMCTBA JJIEKTPOHHON TEXHUKH.

1.3.2 B pesynbrare OCBOCHHS Y4€OHOH MUCIUIUIMHBI OOYydarOMMMCS JOJKEH CcPopMHUpPOBATH
CIIeyIoNpe KOMIETCHITHH:

-o0ume:

OK.01 Bbi6upats criocoObl pemeHus 3a1a4 npo GecCHOHaNbHOMN eSTeIbHOCTH IPUMEHUTENBHO K

Ppa3JInIHbIM KOHTCKCTaAM

OK.02 Mcnonb30BaTh COBpEMEHHBIE CPEACTBA MOKCKA, aHAIN3a U UHTEepIIpeTalui HHGOp Malluu U
uH(OpMaIMOHHBIE TEXHOJIOTUH JJIS1 BHITIOJIHEHUS 33124 TPO(eCcCHOHATBHOM JeITeIbHOCTH

-npo¢ e cCHOHAJIbHBIE
I[IK 1.1 AmnamusupoBaTb paOOTy CTAaHLMOHHBIX, IIE€PErOHHBIX, MHUKPOIPOLECCOPHBIX MU

JUAarHOCTUYCCKUX CUCTEM AaBTOMATHKHU 110 IPUHIUIIHAJIBHBIM CXEMaM

I[IK 2.7 CocraBidarh Hu AHAJIM3UPOBATb MOHTAKHBIC CXCMBbI YCTp01>'ICTB CUTHaJIn3alnu,
HOCHTpAJIN3allu U 6J'IOKI/Ip0BKI/I, )I(GJICSHO,Z[O];)O)I(HOP'I dABTOMATHUKH U TCICMCXAHUKH I10 IIPUHIUIIHAIbHBIM
cXeMamM



I[IK 3.2 W3mepsarb W aHaIM3UpOBaTh IapaMeTpbl MPUOOPOB M YCTPOWCTB CHUTHAJM3AIUH,
HCHTPpAJIM3alluU U 6JIOKI/IpOBKI/I.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM IUCIATLIMHBI
2.1. O6beM y4eOHOI JTUCHMILIMHBI M BUAbI y4eOHO# padoThI

Ounas popma o0yueHust

Bua yueOHoM padoThI

O0LeM yacoB

MakcumaJsibHas yyeOHasi Harpy3ka (Bcero) 110
Obs3aTenbHasi ayIUTOPHAsA y4eOHasi Harpy3Ka (Bcero) 92
B TOM YHCJIE:

JIEKIIA U 12
MPAKTUYECKUE 3aHATHS

nabopaTopHbIE 3aHSITUS 20
CamocrosiTesibHas padoTa o0ydalomerocs (Bcero) 8
B TOM YHCJIE:

[ToaroroBka K OTBETaM Ha KOHTPOJIbHBIC BOIPOCHI TI0 3aaHHBIM TEMaM, 5
CHCTEMAaTH3aLs 3HAHUI

ITonroroBka gokmnagoB 1
[TonroroBka K 1a00paTOPHBIM 3aHATHSIM 2
Ilpomesricymounan ammecmayun 6 popme 3x3amena (4 cemecmp) 10




2.2. TemaTn4eckuii IVIaH ¥ COAeP:KaHUE ydeOHOM INCUMIIIMHBI

YpoBeHb
O0CBOCHMS,
HaumeHoBaHue pa3nesioB Copep:xkanue y4e0HOro MmaTtepuajia u popMbl OPraHu3aliu aesiTeJIbHOCTH OobeM B | ¢dopmupyembie
U TeM o0yyaroumxcs yacax KOMIIe Te HIIN U,
JIMYHOCTHBIE
pe3yJIbTaThl
1 2 3
BBenenne Conep:kanue y4eOHOro MaTepuajia 2 OK1, OK2,
3a/aun ¥ 3HAYCHUE U CIIUTIIIMHBI HA COBPEMEHHOM 3Tarle Pa3BUTHS O0IIECTBA U B CUCTEME IIK1.1.,IIK2.7,
MOATOTOBKU CIEI[UATNCTOB, €€ CBS3b ¢ ApyruMu AuctunanHamu. Kimaccudukamms u T1IK3.2
Ba)XHEHIIME HAMPABJICHUS dJIEKTPOHUKU. KpaTKast nCTOpHsi BOSHUKHOBEHUSI I PA3BUTHSA
ANEKTPOHUKH. TEeXHOJIOTHS IIEKTPOHHBIX MPUOOPOoB. OOIACTh MPUMEHEHUS DICKTPOHUKH.
Ponb 1 3HaueHue 3JIEKTPOHHON TEXHUKH Ha KeJIE3HOI0POXKHOM Tpancnopre. [lepcrekTuBs
Pa3BUTHS DJIEKTPOHUKHU
Paznen 1. DieMeHTHasi 6a3a 3J1e KTPOHHBIX YCTPOICTB 36
Tema 1.1. ITaccuBHbIC Copep:xanue y4eOHOIo MmaTepuaJia 4 OKl1, OK2,
3JIEKTPOHHbIE Hasnauenue, kiaccuuKaims, KOHCTPYKIUS, XapaKTEPUCTUKA U MapKHPOBKA MACCHBHBIX IIK1.1.,I1K2.7,
KOMIIOHEHTBI 3JIEMEHTOB 3JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJIEHCATOPOB, KaTYIIEK, APOCCENEH, [1K3.2
TpanchopmaTopoB. Psel HomuHanos paguoneraneit E6, E12, E24, FA8 uT.n.
Tema 1.2. ®usnueckue Conepxanue yueOHOro MaTe puaJia 4 OK1, OK2,
OCHOBBI paGoTHI dusnyecKrue OCHOBBI MOAYIPOBOAHUKOB. CTPYKTypa 3JEKTPOHHBIX 000JI0YEK aTOMa. IIK1.1.,I1K2.7,
MOJIYNPOBOIHUKOBBIX CtpykTypa KpUCTATMYECKOM PEIIETKH TMOJTYIMPOBOJAHUKOB. DHEpPreTHUYECKas JuarpaMmma. [1K3.2
npudopoB CobcTBeHHas U TpUMECHasi TPOBOUMOCTD MOJIYIIPOBOAHUKOB. [ eHepalius v pekoMOuHAaII s
3JIEKTPOHHO-IBIPOUYHBIX Map. Ou3nvecKre Nporecchl B KOHTAKTHBIX COSIUHEHUAX
MOJIYITPOBOTHUKOB.
Crtpykrypa u MeXaHW3M BO3HUKHOBEHMS AIEKTPOHHO-ABIPOYHOrO nepexoaa. CpoiicTBa p-n
repexo/1a Mpy HaJWMYMK BHEITHETO HAIMPSHKEHUST CMEIleHMs. BosbTaMiiepHas XxapakrepucTuka p-
nnepexoa. KoHTakTHas pa3HOCTh MOTEHIMAIOB METAILT-TIOypoBOIHUK. [[p0o0oii anekrpoHHO-
JILIPOYHOIO TIEPEXO/IA.
Tema 1.3. Copnep:xkanue y4eOHOro MmaTepuajia 6 OK1, OK2,
IHosrynpoBoAHUKOBBIE Kunaccudukanus monynpoBOAHUKOBBIX JUO0B. Y CTPOWCTBO, MIPUHIIUI ACHCTBUS, IIK1.1.,IIK2.7,
AUO0AbI BOJIbTaMIICPHbIC XapaKTCPUCTUKU IHOJ0B pa3IMYHbIX BUJOB. Bbal;IMHTeJILHHe JOUOMBI, [1K3.2

YCTPONCTBO, THUIBI IMOJOB 11O TEXHOJIOTHYECKOMY HMPHUHIIUITY, MADKUPOBKA




B Tom unciae, JabopaTopHbIX padoT

JlabopaTopnasi padora Ne 1 VccienoBanue moaynpoBOAHUKOBBIX BHITPSIMATEIIBHBIX
JMOJIOB.

Tema 1.4. bunoJasipubie Conep:xkanue y4e0OHOro MmaTepuajia OK1, OK2,
TPAH3UCTOPbI OO6ume cBeIeHHs O CTPYKTYpe OUIIONISIPHBIX TPAH3UCTOPOB. Y CTPONHCTBO, IPUHIUIT I1K1.1.,I1K2.7,
JEHCTBUS M CXeMbl BKIIOYCHUSL. THITBI TPAH3HUCTOPOB, OMPEICIISIEMbBIC TEXHOIOTHEH I1K3.2
npou3BoAcTBa. CTaTHYECKUE XapaKTEPUCTUKU TPaH3UCTOPOB. CXeMbl € OOIIMM AMUTTEPOM
(O3) n obmeii 6azoii (OB). Cucrema h-napamMeTpoB, CrIOCOOBI UX ONPEICIICHHSL.
B Tom uncie, 1aGopaTopHbix padoT
JlabopaTopnasi padota Ne 2 VccnenoBaHue TUIIOBBIX CXEM BKIIFOUEHUSI TPAH3UCTOPOB.
Tema 1.5. IToeBbie Copep:xanue y4eOHOro MmarepuaJia OKl1, OK2,
TPAH3UCTOPBI IlonieBbie Tpan3ucTopsl. [loneBbIe TPaH3UCTOPSI C YIIPABIISIONIMM P-N IIEPEXOI0M; IK1.1.,I1K2.7,
YCTPOMCTBO, IPUHIIUII ICUCTBHU S, CXeMa BKIIFOUECHUS], CTATUYECKUE XapaKTEPUCTUKU, CUCTEMA [1K3.2
IapaMeTpoB U CIIOcoObI UX orpeeneHus. [loneBbie TpaH3UCTOPHI C K30 POBAH HHIM
3atBOpoM. MOII-Tpan3uctopsl co BCTpoeHHbIM KaHalioM; MOII-TpaH3ucTops C
WHJIy[IUPOBAHHBIM KAHAJIOM.
B ToM uncie, 1adopaTopHbix padoT
JlaGopaTopnasi pabora Ne 3 lccienoBanue CBOMCTB MOJIEBOTO TPAH3UCTOPA B CXEME
BKJTIOUYEHHU S C OOLIUM HCTOKOM.
Tema 1.6. Tupucropsi Copepkanue y4e0HOro matepuajia OK1, OK2,
Krnaccudukanust THpUCTOPHBIX CTPYKTYP. JHMHUCTOP, CHMMETPUYHBIA THOIHBIA THPUCTOP. [K1.1.,I1K2.7,
Tpuoansiil TUpUCTOP (TpUHHUCTOP); BobTamMmnepHbie XapaKTEPUCTUKNA, CXEMbl BKIIIOUCHHS U [1K3.2
MapaMeTpahl.
B Tom uncie, 1a00paTOPHBIX padoT
JlabopaTopnasi pa6ora Ne 4 VccinenoBanue CBOWCTB TUPUCTOPOB.
Tema 1.7. Heainnelinbie Conep:kanue y4eOHOro MmaTepuajia OK1, OK2,
MOJIYIIPOBOIHUKOBbI € OcHOBHBIE OMpeIeNIeHHS U KIacCu (PUKAIUs MOTYIPOBOAHUKOBBIX PE3UCTOPOB. IK1.1.,I1K2.7,
pe3ucTopbl TepMope3ucTopsl ¢ OTPUIIATENBHBIM U MOJOKUTEIBHBIM TEMITEPATYPHBIM  KOA(DPUIIHEHTOM [1IK3.2
conpotuBieHus. Bapucropsl, nozucropsl; bomomerp. I[lapamerpsr OosiomMeTpoB u
MIPUMEHEHHUE B YCTPOICTBAX JKEIE3HOJOPOKHON aBTOMATHKHU.
Tema 1.8. Copep:xanue y4eOHOIo MmaTepuaJia OKl1, OK2,
OnTo3/1e KTPOHHBIE 3axonsl Gotoddderra u GOTOINEKTPOHHON dSMHCCHH. DOTO-IIEKTPHIECKUE U 1K1.1.,ITK2.7,
npuoopsI CBETOM3IIy4aIoNe MPUOOPHI: 00IHe CBECHUS U KTacCU(UKAITNS, TTIPUHITAT PabOTHI, I1K3.2

XaPAKTCPUCTUKU, TAPAMCTPLI U IPUMCHCHHUC. O6IJ_[I/IC CBCIACHH A 00 OIITOBJICKTPOHHBIX




npudopax.

[IpenmymiecTBa 1 HEOCTATKU PUOOPOB ONMTOAIIEKTPOHUKHU. Kitaccuukarnmst
OITORJIEKTPOHHBIX MOy POBOAHUKOBBIX TPUOOPOB. [lomynpoBoHIKOBBIE
doTodneKTprUecKre (ONTOAIEKTPOHHBIE) TPUOOPHI: TPUHITUI PaOOThI, XapaKTePUCTHKH,
napamMeTpsl U mpuMeHeHue. OMTPOHBI: TPUHIIUI PA0OTHI, XapaKTEPUCTUKHU, ITApaMETPhI U
npumenenue. [loxynpoBogHukoBsie TpUOOPBI 0TOOpaskeHU st UHPopMaIuy —
AJIEKTPOIIOMUHECIICHTHBIE, CBETOAUOAHBIE U KU IKOKPHCTAUTHIECKIE. Y CIOBHOE
0003HauYEeHHE ¥ MAPKUPOBKA (POTOAIEKTPUUECKUX, CBETOM3ITYJAIOIMMX MTPHOOPOB, ONTPOHOB
U IpuOOpoB 0TOOpaKEHU S HH(POPMALIHH.

KonTponsHas pabota «InemeHTHAs 6a3a 3JIEKTPOHHBIX YCTPOMCTBY

Paznen 2. OCHOBBI €CXeMOTEXHUKH 3JIEKTPOHHBIX YCTPOICTB

56

Tema 2.1. UcTouHNKHN
NMUTAHUA 1€ KTPOHHBIX
YCTPOIiCTB

Copep:xkanue y4e0OHOro Mmatepuajia

Beipsimurenu. Knaccugukarus o1H0(pa3HbIX BBITPIMUTENCH.

[TocTpoenue, mpuHIUT PaOOTHI U MApAMETPhI OJHOIOIYIIEPUOAHON, ABYXIOIYIEPHOIHOMN
¥ MOCTOBOH cxeM BbIpaMiIeHUs. TpexdazHubie cxembl BIpsAMIICHUS. BiausHue xapakrepa
Harpy3kd Ha paboTy BRIIPSAMUTEIbHBIX cXeM. CriaxkuBaromnme ¢puiabTpsl. Pabora Ha
Bcrpeunyto DJIC. 3apsanblie ycrpoiicta. LlupoTHO-uMIynbcHas Moynsnus. VMmyabcHbIe
MCTOYHUKH TUuTaHus. CTabuimM3aTopsl HanpsHKeHUs. FICTOUHUKH cTaOUITBHOTO TOKA.

10

B Tom uncie, 1a00paTOPHBIX PadoT

JlaGopaTtopuasi padora Ne 5 lccienoBanue oHO(A3HBIX BBIPSIMUTEICH.
JlabopaTopnasi pa6ora Ne 6 VccinenoBanue criaxuBaronmx (QUIbTPOB.
JlaGopaTopnas padora Ne 7 VccnenoBanue crabuin3aTopa HalpspKeHUsL.

OKl1, OK2,
[1K1.1.,I1K2.7,
I1IK3.2

Tema 2.2. Yceuaureaun

Conep:xkanue y4eOHOro MmaTepuajia

Hasznauenue u kaccudukanus 3JeKTPOHHBIX yeunutenei. CTpyKTypHas cxema
AJIeKTpOHHOTO yeuiuTems. OCHOBHBIE OKa3aTenu paboTsl ycunuteneil. OOpaTHast CBSI3b B
YCUITUTEINSX, €€ BUbL, Kiaccupukanus. BiausHue oOpaTHOMN CBSI3UM HAa OCHOBHbBIE ITOKA3aTeNn
paloThI yCHIUTENS: KOOPPUIIUEHT YCUIICHUS], YyBCTBUTEIBHOCTh, BBIXO/IHAS MOIIHOCTb.
CxeMbl BKIIIOUEHHS YCHITHTEIBHBIX AJIEMEHTOB B YCHIINTENSAX. BIusHUE CXeM BKITIOYCHUS
YCUITUTENBHBIX 3JIEMEHTOB Ha YCUJIEHHE TOKA MJIM HANPsDKEHUsI B ycunuTene. Bupl pabounx
PEXKMMOB YCHIIMTEIBHBIX 371IeMEHTOB. KpaTkas xapakrepuctuka pexxumoB A, B, AB, C.
CniocoOs1 o0ecnieueHust paboyero peknuma YCUJIUTEIIBHOTO 3JIeMEHTa (TPaH3uCTopa).
Crioco6bl mojtaun cMmeneHus. TepmocTaOuian3amnus 1 TEpPMOKOMITEHCAIU S TTOJIOKEHUS
paboueil TOYKM MOKOSI YCHUIIMTENIBHOTO 3JIEMEHTA. Y CHIIMTENH IIEPEMEHHOTO TOKa U
HanpsbkeHus. [loctpoenne u paboTa OJHOTAKTHBIX U JBYXTAKTHBIX KACKaJIOB YCHUJICHUSL.
OcoOeHHOCTH TOCTPOEHUS BXOJIHBIX M BBIXOJHBIX KaCKaJl0B. TpeOoBaHUs, NPEIbsIBIIEMbIE K
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OK1, OK2,
I1K1.1.,I1K2.7,
[1IK3.2




BXOJHBIM (TIPEIBAPUTENBHBIM), TPEABBIXOHBIM (TTPOMEKYTOUHBIM) U BBIXOJHBIM
(OKOHEUHBIM) KacKaZaM ycuJieHUs.. MHOTOKacKaJHble yCHJIUTENU. EMKOCTHAs1, pe3ucTopHas
U TpaHcopMaTopHas MeXKackaaHble cBs3U. CrocoObl YMEHbBIIIEHUSI Tapa3uTHON 00paT-
Holt cBs3u. [locTpoenne u paboTa Ga3oMHBEPCHBIX KACKATOB ¥ SMUTTEPHBIX TOBTOPUTEIICH.
Ycunurenu mocTOSHHOTO ToKa. bamaHCHBIE CXeMbl YCHIIMTENEeH TOCTOSIHHOTO ToKa. [[peiid
HYJS U criocoObl ero yMeHbleHUs. Juddepennuansupie yeunurenu. OnepannoHHbIe
YCUIIUTCIIN. CxeMBbI BKIIOUEHHS OIICpAllMOHHBIX yCHJIHTGJ]GfI

B Tom uucie, 1a00paTOPHBIX PadoT

JlabopaTopnasi padota Ne 8 VccinenoBanue 0JHOTAaKTHOTO YCHJIMTEISL.
JlabGopaTopnasi padora Ne 9 lccinenoBanue cxeM BKIIOYEHUS ONEPAlMOHHBIX YCUITUTEIICH.

CamocTosiTesbHast paboTa

Cocmasumo koucnekmol no memam: TepMocTabunm3amus peKUMOB padOTHI, padoTa
TpaHCc(POPMATOPHBIX OJHOTAKTHBIX U JBYXTAKTHBIX KackaaoB, OecTpachopMaTOpHOIO
JBYXTaKTHOTO KacKaJa, MHOTOKAacKaJHbIe ycuiuTenu. [loaroToBka k 1aboparopHbIiM
3aHATHSIM.

Tema 2.3. I'eHepaTopsbl

Copep:kanue y4eOHOro MmaTepuajia

OOmmas xapakTeprucTUKa U KIacCu(UKAIs TeHEPaTOPOB IEKTPUUECKUX KOJICOAHUH.
Kone6arenbHblit kKoHTYp. CBOOOIHBIE KOJIEOaHUS B KOJIEOATETbHOM KOHTYpE.
BeinyxieHHbIe KOJIeOaHUs B TIOCTIEIOBATEIBHOM H MTapaUIeIbHOM KOJIeOATEIbHOM KOHTYpE.
Bup! napannenbHbIX KOHTYPOB. BbIHYXK/I€HHBIE KOJIeOaHNUs B CBA3aHHBIX KOHTYpax.
[IpuHUMT TOCTPOSHHS M pabOTHI TeHEpaTOpa CUHYCOMAATIBHBIX (TApMOHUYECKHUX)
kosiebanuii. OCHOBHBIE OHATHS U TPEOOBAHUSI K TOCTPOCHUIO FEHEPATOPOB rapMOHUYECKUX
konebanuii. ABtorenepatop tuna LC. TpexToueunsie cxembl aBToreHepaTtopoB tuma LC.
Crabunu3zanus yacToTsl reneparopo tumna LC. KBapiieBsie reHepaTopbl 1 CXEMBI €
MPUMEHEHHEM KBAPIIEBBIX CTA0MIN3aTOpoB. COBPEMEHHBIE METOIbI TIOTyIEHUS
rapMOHMYECKHX CUTHaJIOB. CHHTE3aTOPHI YACTOTHI.

OK1, OK2,
IK1.1.,I1IK2.7,
I1IK3.2

Tema 2.4. Dnekrpuyeckue
GuabTphI

Copnep:kanue y4eOHOTr0 MaTepuaJia

Dnexrpuyueckue GUIbTPbI, PA3HOBUIHOCTH, IPUHIUI pabOThI, 06J1aCTh IPUMEHEHHUSI, CXEMBI
BrmoueHus. LC-duibtper, RC- ¢uinbTpsl

B Tom uncie, 1a00paTOPHBIX PadoT

JlaGopaTopnas padora Ne 10 lccnenoBanue ycTpoiicTBa v pabOThI JIEKTPHIECKIX
¢unpTpoB THna 3b® u 3b-ACI

OK1, OK2,
I1K1.1.,I1K2.7,
[1IK3.2

Tema 2.5. JineKTpoHHBIE

Copep:kanue y4e0OHOro Mmatepuajia

OK1, OK2,




KJIIOYH OO6ume cBeneHus 00 MEKTPOHHBIX KIH0YaX KaK (OPMUPYIOIMX HEIWHEHHBIX IETIsX. IK1.1.,I1K2.7,
OCHOBHBIE TOHATHS O IMOJIHBIX U TPAH3UCTOPHBIX KITF0YaX, WX BUBL. [[puHIHATIBI I1K3.2
MIOCTPOEHUS U paboTa JUOJHBIX Kitouel. [IpuHIuIIBI OCTPOSHUS M pabOThI TPAH3UCTOPHBIX
KITI0Yei Ha OMIOJISAPHBIX U MOJIEBBIX TPAH3UCTOpaX. TPaH3UCTOPHBIE KIIOYN C BHEIHUM
MCTOYHUKOM CMeEIIeHUsI. TpaH3uCTOpHBIN NepeKIoyareb ToKa. JJnoiHble U TpaH3UCTOPHBIE
OTPaHMYUTENH OJHOIOJIIPHOTO U IBYXIOJISPHOTO CUTHAJA
Tema 2.6. Jlornueckne Conepxanue yueOHOro MaTe puaJia OK1, OK2,
3JIeMEeHTBI [ToHATHS O JTOTMYECKMX (DYHKIUSX, DIEMEHTAX M JOTHUeCKuX ycrpoiicteax B [IMMC. 1IK1.1.,ITK2.7,
OcHOBHBIE XapaKTEPUCTUKH U MapaMeTPhl JIOTHYECKUX 3JIeMEHTOB. CXeMHBbIE peIleHUs [1K3.2
OCHOBHBIX JIOTHYECKUX 3JIEMEHTOB: TpaH3uCTOpHO-Tpan3ucTtopHeie (TTJI, TTJIL),
smutTepHO-cBszannbie (DCJI), muuTerpansHo-unxkexuuonnsie (M2J1), Ha moneBbIx
tpansucropax u KMOII crpykrypax.
Tema 2.7. Tpurrepnt Conep:kanue y4eOHOro MaTepuajia OK1, OK2,
OO6ume cBeeHMs O TpUITepax U ux Kiaccupukauus. [IpuHuun nocrpoeHus u padora I1K1.1.,I1K2.7,
CXEM CHMMETPUYHOro TpuIirepa. [IpuMeHeHue TpUITEpOB B KAUECTBE 3JIEMEHTOB MAMSATH, [1IK3.2
nenuTeneil 4actotel. [locTpoeHne cTaTUuecKux U JMHaMH4ecKkuX TpurrepoB. Cocras
CXEMbl, Ha3HAUYE€HHE IJIEMEHTOB M MPUHIIUI ACHCTBUSI HECUMMETPUYHOIO TpUITEpa
[IMuTTa KaK GopMUPOBATENST UMITYJIBCOB MPSAMOYrOJIbHON (POPMBI U3 CHHYCOMAATBHOTO
HanpspkeHus. O01acTh IPUMEHEHHS TPUITEPOB B YCTPOICTBaX aBTOMAaTHKM Ha
KEJIE3HOJOPOKHOM TPAHCIOPTE
Paznen 3. OCHOBBI MUKPO3Jie KTPOHHKH OK1, OK2,
Tema 3.1. IlppHumnel K1 Copep:xanue yueOHOIo MmaTepuaJia I1K1.1.,I1K2.7,
TEXHOJIOTUH MOCTPOE HUS O6ume cBeaeHUS 0 MUKPO3JIEKTPOHUKE. TepMUHOJIOTUS U K1acCu(PUKalis WHTETPAIbHbBIX [1K3.2
nMC mukpocxeM (MMC). Cuctema o6o3nadennit UMC. OcHOBHBIE TOHSATHS O KOHCTPYKTUBHO-
TEXHOJIOTUYECKUX OCOOEHHOCTSAX M3TOTOBIICHUSI HHTETPAILHBIX MUKpocxeM. OCHOBHBIE
MOHATHSI O METOJaX M30JISILIUM 3JIEMEHTOB U KOMIIOHEHTOB U METOAax (popMUpOBaHUS
aKTUBHBIX U MTACCUBHBIX AIEMEHTOB U KOMIIOHEHTOB B UMC. CxeMoTeXHYeCKHe
ocobernnoctu B UMC
Tema 3.2. Anajioropbie Copepkanue y4e0HOro matepuajia OK1, OK2,
NMC O6ume cBeieHUs 00 aHATOTOBBIX HHTErpalbHEIX MUKpocxeMax (AUMC). OcobenHocTH IIK1.1.,T1IK2.7,
noctpoenuss AUMC i ycunenus, npeoOpa3oBaHus 1 00pabOTKH CUTHAJIOB. I1K3.2
Tema 3.3. LHud posrbie Conepxanue yueOHOro MaTe puaJia OK1, OK2,
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nMC O6ume cBenenns o LIMMC. Jloruka npenacraBieHus HHGopMauu B iuQpoBoii gopme. IK1.1.,I1K2.7,
Knaccudukanust upoBbIX HHTETPATBHBIX MHKPOCXEM. [1K3.2

IIpoMexyTOYHasI aTTeCTAlMA — IK3aMeH B 4 ceMecTpe 10

Bcero 110

Jl1 XapaKTepuCTUKN YpPOBHS OCBOCHHS ydeOHOTO MaTepuaa UCIOIb3YIOTCs ClIeAyonpe 0003HaYeHUS:

1. -o3HaKOMUTENIbHBIN (y3HAaBaHUE paHee U3YYEHHBIX OOBEKTOB, CBOMCTB);

2. - peNpOYKTUBHBIH (BBIITOJHEHUE JESITENBHOCTH 110 00pa3Iy, HHCTPYKIIUHU WIIH T10]] PYKOBOJICTBOM)

3.- IPOYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSITEIHOE BBIITOJIHEHUE JIESITEIbHOCTH, PELICHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIMM ITPOTPAMMBbI YYEBHOM JJUCIUILIVHBI

3.1 TpeGoBaHusi K MUHHMAJIbHOMY MaTepPHAJIBHO-TEeXHUYECKOMY 00ecreYe HUI0

VYuebHas TUCHUIUIMHA pealTu3yeTcs B 1a00paTopuun «IJIEKTPOHHAS TEXHUKAY.

OOopynoBanue yueOHOTO KaOWHETA:

PaGouune mecta Mo KOIUUYECTBY OOYJaIOUMXCS (CTOM, CTYA);

OO0opynoBanHOE pabouyee MECTO TTPEMOAaBaTENS,

Metoanueckoe oOecriedeHHe Mo JUCIUTITNHE «DIEKTPOHHASI TEXHUKAY;

Pa3znaTouHsIil MaTepua Ui CTYIEHTOB 10 TUCIUTLINHE,

KomMruiekec MeToInuecKiX yKa3aHui JIs CTYIACHTOB-3a09HHKOB;

Harnsaaeie moco6usi.

IInakater;

CTEH/IbI JIJIS1 BBIIIOJIHEH U TAOOPaTOpHBIX padoT!

crenq tuna DUCHCHP.001 PO (1068);

crenn Tuna OMBUCP.001 PO (1097); 17JI1-03.

N3mepurensHbIe TPHOOPHI: OTHOTYYEBEIE JIEKTPOHHBIE OCIIAILTIOTPadbl U MYITETUMETPHL;

I'enepaTop rapMOHUYECKUX KOJIEeOaHU;

KoMIiekT MOHTaXHBIX HHCTPYMEHTOB (Ha0Op OTBEPTOK, TIIOCKOTYOIIbI, 00 KOPE3bl, MasUIbHUK
C MPUHAISKHOCTMH JIJTS TTAHKHU, ITUHIIETHI, I3MEPHTEIHHBIC IIIyITHI );

Ha0OpPBI PJIEMEHTOB U KOMIIOHEHTOB: TTOJIYITPOBOIHUKOBBIX TPHUOOPOB (AMOIbI, OUTIONSPHBIE U
MIOJIEBBIC TPAH3UCTOPHI, TAPUCTOPBI, OTITONAPHI, IU(PPOBHIC M AHATIOTOBBIC MUKPOCXEMBI ), PE3UCTOPHI
(mocTosIHHBIE W TIEPEMEHHBIC), KOHACHCATOPHI (IMIOCTOSHHBIE M TEpEMEHHBIE), MajorabapuTHBIC
opoccenu, ManorabapuTHbeie TpaHC(OpMaTopbl (MMIYJAbCHBIC, COTIACYIOIIME, MOBBIIAOIIKE,
MOHMKAIOIIME) U JIP.

JIOKaJIbHAsA CETh C BHIXOAOM B Internet;

JMIICH3MOHHAs onieparinonnas cuctema Windows 8.1;

nuieH3nonHas nporpamma Microsoft Office2013,;

JWIICH3MOHHAs ~ aHTUBUpycHas mporpamma ESET Nod 32;1uiieH3woHHas MporpamMMa
FineReader 7.0

KOMITBIOTEPHI 110 KOJIMYECTBY O0YJAIOIIXCS

nepudepuitHpIe YCTPOMCTBA (CKaHEp, TPUHTED);

MYJIbTUMEIUWHBIN IPOEKTOP;

IlepeyeHb JIMIEH3HOHHOTO W  CBOOOJAHO  PACHpPOCTPAHSIEMOr0  NPOrPaMMHOIO
ob0ecreyeHuo:

[lepeuenn HCTI0JIb3YEMBIX yIeOHBIX W3/1aHUM, HNHutepHeT-pecypcos,

JIOTIOJTHUTEITLHO W JIMTEPATYPHI.
Ilpn m3yyeHuu AucouMIINHBI B ¢opMaTe 3JIeKTPOHHOIO O0y4eHHsl ¢ HMCIOJIb30BaHUEM
HOT: Ilpenynusepcapuym

3.2. UndopmanuonHoe obdecneveHHne peaau3anuy NporpaMmbl

Ilepeyens pexoMeHAYeMbIX Y4YeOHBIX M3IAHUH, JAONMOJHUTEJbHOH JHUTEpPaTyPpbl
HNurepHeT-pecypcoB, 06a3bl JAaHHBIX OMOJIMOTEYHOTO (pOHIA:

3.2.1.0cHOBHbIE HCTOYHUKHU:

1. 1. MockatoB E. A. DnexrponHas TexaHuka: yaeOHoe mocooue / E. A. MockaTtoB. —
MockBa : KuoPyc, 2023. — 199 c¢. — ISBN 978-5-406-11357-8. —TekcT: 3neKTpOHHBIH//
DNeKTpOHHO-0MOMMOTeYHasT ~ cucTeMa BOOK.RU : [cait]. — URL: URL:

https://book.ru/book/948718. —Pexum noctyma: DBC «Book.ruy, 1mo maposito
3.2.2./1010JTHUTEJIbHbI€ HCTOYHHKH:

1.KouerkoBa A.E. DeKTpoHUKa U MHKpOIIPOLIECCOpHAs TeXHUKa: yueOHoe mocodue / A. E.
KouerkoBa. — MockBa: YMIL XIAT, 2023. — 152 c¢. — 978-5-907479-65-4. — Texkcr
AIICKTPOHHBIN // YMI] XKAT : AIEKTPOHHAs OnoOIIMOTEeKA. — URL.:
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https//umczdt.ru/books/1037/280469/. — Pexum noctyma: Db «YMII XJ[T», mo maposto

2.Camuta E. FO. DnexTpoHHas TeXHUKA U MMpeoOpa3oBaTenu B JIEKTPOCHAOKEHUHN: yueOHOe
nocobue / E. 1O. Canura, T. B. KoBanesa, T. B. KomsikoBa. — Owmck : OMI'YIIC, 2021. — 111 ¢. —
ISBN 978-5-949-41274-8. — Texkct: 251eKTpOHHBIH // JIaHb: 21€KTpOHHO-0MOIMOTEYHAs CCTEMA., —
URL.: https://e.lanbook.com/book/190234. —Pexum nocrymna: DBC «Jlanby, 1Mo maposo

3.Camura E. FO. O6opynoBaHue s yCTpOHCTB dNIeKTpocHaOkeHus: yuebHoe mocodue / E.
1O. Canura, T. B. KoBanesa, HO. B. KonapareeB. — Omck: OMI'VIIC, 2022. — 96 c. — ISBN 978-
5-949-41296-1. — TekcT: anexTpoHHBIH // JIaHb : 3NMeKTpOHHO-O0MOMMoTeynas cucrema. — URL:
https:/e.lanbook.com/book/264503. —Pexum noctyna: DBC «Jlanby, 10 Maposto
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOW JUCIUIIIVNHBI

KoHTponb u oOlleHKa pe3ylnbTaTOB OCBOEHHUSI Y4e€OHOW JAHUCHMILJIMHBI OCYIIECTBISETCS
npenojaBaTeeM B MPOIEecce MPOBEACHUS TEOPETUUECKUX, TPAKTUYECKU X U TAOOPATOPHBIX 3aHSTHH,
BBITIOJIHEHU ST 00YJaIOIMMKCS WHAUBUIYaTbHbIX 33JaHH I (ITOJTOTOBKU JTOK/IAJIOB).

[Ipomexxyrounas artectanus B opMe dK3aMeHa

Pe3yabTaThl 00yueHUA

Kpurepuu ouenkn

MeToabI OLIEHKH

Ilepe4yeHb 3HAHUI, OCBaMBaeM

bIX B pAMKaX JUCHMILIMHBI

— CYIHOCTh (PM3HIECKUX - 00y4Jarommiics 0OBICHSET CYIHOCTh pazITUYHbIC BUBI
MPOIIECCOB, MPOTEKAIOLMX B (r3HYeCKUX MPOIIECCOB, YCTHOTO OIpoca,
ANIEKTPOHHBIX MPHOOPAX U MPOUCXOSINMX B JIEKTPOHHBIX TECTHPOBAHHE,
YCTPOMCTBAX; YCTPOMCTBAX; KOHTPOJIbHAS

— IPUHIUTIBI BKITIOUYEHUS - IOSICHSIET IPUHIIUTIBI BKITIOYSHUS paboTa; olleHKa
AIIEKTPOHHBIX MPUOOPOB U JIEKTPOHHBIX MTPUOOPOB U TOCTPOCHUS | BHITIOTHEHUS
MTOCTPOEHUS AIEKTPOHHBIX AJIEKTPOHHBIX CXEM; nabopaTopHOit
CXeM; - IEPEUUCTISET U XapaKTepPH3yeT paboThI.

— THTIOBBIC Y3JIBI M YCTPOWCTBA | OCHOBHBIC THIIOBBIC Y3JIBI 1 YCTPOMCTB

3JIEKTPOHHOM TEXHUKU. 3JIEKTPOHHOM TEXHUKU.

OK1, OK2,

I1K1.1.,I11K2.7, T1K3.2

IlepeuyeHb yMeHUIi, 0CBaUBaeMbIX B PAMKAX JUCHUILINHBI :

— OIIpEAETATh U - 00OyJaroImMiicss YyBEpeHHO YUTAET - OIICHKA
aHAM3UPOBATH OCHOBHEIE AIEKTPOHHBIC CXEMBI, AaHATTU3UPYET U pe3yNbTaTOB
rapaMeTphl AJIEKTPOHHBIX CXEM | OILIEHUBAET UX pabOTOCIOCOOHOCTS; BBITTOJTHEHU S

Y 110 HUM YCTaHABIIMBATh - OTPEeIeNeT TUTI U/ HOMHHA 1a60paTOPHBIX
paboToCIoCOOHOCTh 3JIEKTPOHHOTO KOMIIOHEHTA IO €ro pabort

YCTPOMCTB 3JIEKTPOHHOU
TEXHUKU;

— IPOU3BOIUTH MTOI00P
3JIEMEHTOB 3JIEKTPOHHOM
arnmaparypsl 10 3a/IaHHBIM
rapamMeTrpam.

OK1, OK2,

MapKUPOBKE;

I1K1.1.,11K2.7, 11K3.2
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S.NEPEYEHb UCIOJIb3YEMbIX METOJ0OB OB YYEHUSA

5.1. IlaccuBHBI€: TEKINHU, OECEIbI, OMPOCHI, CAMOCTOSITENIbHAsE pPab0Ta, TECThI, METO WILTIOCTPAIIUN 1

METOJI AEMOHCTpALU I

5.2. AKTUBHBIE M HWHTEpaKTHBHbIE: O0Opa3oBaTelbHbIE BUACO(MUIBMbI, HHTEPAKTUBHBIE WIPBHI,

TBOPYCCKUC 3alaHU .
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