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1 IACHIOPT PABOYEW IMPOT'PAMMbBI YYEFHOM JIUCITUTIIMHBI

1.1 Ob6aacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouass mporpamma ydeOHoi auctummuHBION.04 DIeKTPOHHAS TEXHHKASBISETCS YacThIO
MporpamMMbl TTOATOTOBKH cCrienuanucToB cpeaHero 3eHa (manee -IITIICC3) B coorBerctBuu ¢ @I'OC
CIIO mns cneumansHocTd 27.02.03 ABTOMAaTHKa U TEIEMEXaHHMKAa Ha TPaHCHOPTE (3KEIE3HOI0POKHOM
TPAHCIIOPTE).

[Tpu peanmsanuu pabodeil MporpaMmbl MOTYT HCIIONB30BATHCS PA3TUYHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, AIEKTPOHHOE 00yUeHHeE.

Pabouas mporpamma y4eOHON AHMCHUIUIMHBI MOXET OBITh HMCIOJb30BaHA B MPO(ecCHOHATBHOM

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

DNEeKTPOMOHTEp MO OOCIY)KMBAaHHUIO M PEMOHTY YCTPOMCTB CHUTHAJIU3AIMHU, HEHTPAIM3ALUHA H
OJIOKUPOBKHY;

DNEKTPOMOHTAXHUK 110 CUTHAIM3AIUH, [ICHTPAIN3AIIMY 1 OJIOKHUPOBKE.

1.2 MecTo yuyeoHoi nucuumiidabl B cTpykrype OIIOII-TIIICC3:
VYueOnas aucuuranHa OI1.04 DnekTpoHHAs TeXHHKA SIBISIETCS YacThi0 00MIETPOPECCHOHAIBHOTO

[UKJIA.

1.3 Illianupyembie pe3yJbTaThl OCBOCHHS Y4eOHOI JHCUMIIIMHBI:

1.3.1B pe3ynbTare 0OCBOCHHUs y4eOHOM JUCIUIUIMHBI 00y4YarOIIUNACS TOJIKEH

yMeThb:

— OIpeleNATh M aHAJU3UPOBaTb OCHOBHBIC IApaMETPhl JJIEKTPOHHBIX CXEM M IO HHUM

YCTAaHABJIMBATb pa6OTOCHOCO6HOCTL YCTpOﬁCTB SHeKTpOHHOﬁ TCXHHUKU,
— IIPOU3BOJAUTH HO,Z[60p 3JICMCHTOB SHGKTpOHHOﬁ aIrapaTrypsl 110 3aIaHHbIM ITapaMeTpaM

3HAThb:
— CYIIHOCTb (bHBI/I‘ICCKI/IX IMponeCCOB, ITPOTCKAIOIIMNX B 9JICKTPOHHBIX HpI/I60an u YCTpOﬁCTBaX;

— NPUHIMIIBI BKIFOYEHHUS 3JEKTPOHHBIX TPUOOPOB U OCTPOEHUS 3JIEKTPOHHBIX CXEM;
THIIOBBIE Y3JIbl U YCTPONCTBA JIEKTPOHHOU TEXHUKHU.

1.3.2 B pe3ynbpTare OCBOCHUS YYCOHOW TUCIUIUIMHBIOOYYAIOIIMICS JTOJDKEH CPOpPMHUpPOBATH
CIIEYIOIINE KOMIETEHIIUHN:

-o0mme:

OK.01 Bei6upats criocoOsI petieHus 3a1a4 npohecCuoHaTbHON AeSITEIbHOCTA MPUMEHHUTEIHFHO K

Pa3JIMIHBIM KOHTCKCTaM

OK.02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA IOMCKA, aHAIN3a U MHTEpHpeTallui UHpOpMaly U
WH(POPMAIMOHHBIE TEXHOJIOTUH JUTS BBITIOIHEHUS 3a/1a4 TPO(PECCHOHATBHOMN 1A TeIbHOCTH

-npogeccuoHAIbHbIE:
[IK1.1 Ananmu3upoBaTh pabOTy CTaHIMOHHBIX, MEPErOHHBIX, MHUKPOIPOLECCOPHBIX U

ANATrHOCTUYCCKHUX CUCTEM aBTOMATUKU IO MPUHIUITIHAIIbHBIM CXEMaM

[IK2.7CocraBasarh )51 AHAJIU3UPOBATH MOHTAXXHBIC CXEMbI yCTpOﬁCTB CUTHaJIN3alluu,
HCHTpaIn3aluu U 6J'IOKI/IpOBKI/I, )KeJ'Ie3H0,Z[0p0)KHOﬁ ABTOMATUKU U TCICMCXAHUKU IO NMPUHIUIINAIIbHBIM
cxeMam



[1K3.2 W3mepsTh W aHaIU3MpPOBATh IMapaMeTphl NPHOOPOB M YCTPONCTB CHUTHAJIU3AIINH,
LEHTPAIN3aUN U OJIOKUPOBKH.



2. CTPYKTYPA ¥ COJAEP KAHUE YYEBHOM JIUCITUTIIMHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/IbI Y4eOHOH padoThI

Ounas ¢popma o0y4eHus1

Buna yueOHoii padoThl O0bem yacoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 110
Oo0si3aTesibHAs ayAUTOPHAS y4eOHAas HATPY3Ka (Bcero) 92
B TOM YHCIIE:
JIEKLIUA 12
MPAKTUYECKHUE 3aHATUS
nabopaTopHbIC 3aHATHS 20
CamocTosiTesqibHasi padoTa o0yuyaromerocs (Bcero) 8
B TOM YHCIIE:
HO}IFOTOBK& K OTBETaM Ha KOHTPOJIbHBLIC BONIPOCHI 11O 3aIaHHBIM TE€MaMm, 5
CHUCTEMAaTHU3alXs 3HAHUI
IToaroToBka TOKIAI0B 1
[loaroroBka K 1aOOPaTOPHBIM 3aHITHIM 2

IIpomesricymounaa ammecmavus 6 gpopme Ixzamena (4 cemecmp)10




2.2. TemaTnveckuii IJIaH U CO/lep:KaHNe Y4eOHOM 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 3Tare pa3BUTHA O0IIECTBA U B CHCTEME I1K1.1.,ITK2.7,
MOATOTOBKH CIIEIIUAIMCTOB, €€ CBA3h C ApyruMu auciuruinHamu. Knaccuduxamms u I1IK3.2
BaYKHEHIIME HAIpaBJIeHUs 3JeKTPOHUKH. KpaTkas uCTOpHUS BOSHUKHOBEHUS U Pa3BUTHUS
JIEKTPOHUKHU. TeXHOJIOTUS 3JEKTPOHHBIX MPUOOPOB. O6IaCTh IPUMEHEHHS JJIEKTPOHUKH.
Ponp u 3HaueHue AIEKTPOHHOM TEXHUKHU Ha JKEJIE3HOJNOPOKHOM TpaHcnopre. [lepcrnekTuBbl
Pa3BUTHs JIEKTPOHUKHU
Pa3nea 1. DnemenTHasi 6a3a 31eKTPOHHBIX YCTPOHCTB 36
Tema 1.1. IlaccuBHbIC Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK1, OK2,
3JICKTPOHHBbIE Haznauenue, knaccuukaius, KOHCTPYKIHS, XapaKTEPUCTUKNA U MAPKUPOBKA ITACCUBHBIX [IK1.1.,I1K2.7,
KOMIIOHEHTBI 2JIEMEHTOB 3JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJEHCATOPOB, KaTyIEK, POCCEeH, I1K3.2
TpaHcpopmaTopoB. Psael HomuHanoB paguoneraneit E6, E12, E24, E48 u T.x1.
Tema 1.2. ®dusnueckue Coaepsxanue y4eOHOro MaTepuaa 4 OK1, OK2,
OCHOBBI padoThI ®du3nveckre 0CHOBBI MOMYNPOBOIHUKOB. CTPYKTYpa 3J€KTPOHHBIX 000JI0UEK aToMa. [K1.1.,I1K2.7,
MOJIYNIPOBOJHMKOBBIX CrpyKTypa KpUCTAJUIMYECKON PEIIETKH MOIYIPOBOAHUKOB. DHEPreTHYecKas 1uarpaMma. I1K3.2
npu6opoB CobcTBeHHas U MpUMECHasi IPOBOAUMOCTH MOJIYIPOBOAHUKOB. ['eHepalus 1 peKoMOHHAIIUS
NEKTPOHHO-ABIPOYHBIX Map. du3ndeckue Npoueccel B KOHTAKTHBIX COEAUHEHMAX
MOJIYTIPOBOJTHUKOB.
CrpykTypa M ME€XaHU3M BO3HMKHOBEHMSI AJIEKTPOHHO-ABIPOUHOrO nepexona. CpoiicTaa P-n
repexo/a Npy HaIWMYMK BHEIIHETO HalpsDKeHHsI cMellieHns. BonbrammnepHas XxapakTepucTuka p-
nnepexona. KoHTakTHas pa3HOCTb MOTEHIMAIOB METAUI-MOTYIIPOBOIHUK. [Tpo0oit aneKTpoHHo-
JIBIPOYHOTO MIEpPEXoia.
Tema 1.3. Coaep:xanue yueOHOIro MaTepuaJia 6 OK1, OK2,
IHoynpoBoaHUKOBEIE Knaccugukanus noxynpoBOJHUKOBBIX JHOAOB. Y CTPOHCTBO, MPUHIIUI ICHCTBUS, IIK1.1.,I1K2.7,
AUOMBI BOJIbTAMIIEPHBIE XapaKTEPUCTUKH JINO/I0B PA3IMYHbBIX BUJOB. BBIIpsIMUTENbHBIE TUOIBI, [1K3.2

YCTpOﬁCTBO, THUIIBI TUOJOB 110 TCXHOJIOTHYCCKOMY NMMPHUHIUITY, MAPDKHPOBKA




B Tom unciie, 1a00paTOpHBIX padoT

JlaGoparopuas padora Ne 1 VccienoBanue noiaynpoBOIHUKOBBIX BHITPIMUTEIbHBIX
JTMOJIOB.

Tema 1.4. bunosasipubie Copep:kanue y4eOHOTro MaTepuaa OK1, OK2,
TPAH3UCTOPHI OOu1re cBeieHus O CTPYKTYpE OUIOIIPHBIX TPAH3UCTOPOB. Y CTPOICTBO, MPUHLIUT [IK1.1.,I1K2.7,
JICACTBUSA U CXEMbI BKIIIOUCHUS. THIIBI TPAH3UCTOPOB, ONPEIETIEMbIE TEXHOJIOTUEH [1K3.2
npou3BoicTBa. CTaTHUECKUE XapaKTEPUCTUKU TPAH3UCTOPOB. CXeMBI ¢ OOIIMM IMHUTTEPOM
(OD) u obmieit 6a3zoii (OB). Cucrema h-mapamerpos, criocoObI UX ONPEIETICHUS.
B Tom unciie, 1a60paTOpHBIX padoT
JlaGoparopHasi padora Ne 2 VcciieioBaHME TUIIOBBIX CXEM BKJIFOUEHUS TPAH3UCTOPOB.
Tema 1.5. IlosieBble Coaep:xanue y4eOHOIro MaTepHuaJia OK1, OK2,
TPAH3UCTOPHI ITonesrie Tpan3uctopsl. [loneBpie TPAH3UCTOPHI C YIPABIISIOIUM P-N IEPEXOIOM; [IK1.1.,I1K2.7,
YCTPOMNCTBO, IPUHIIMIT AEHCTBHS, CXEMa BKIFOUEHHsI, CTATUYECKUE XapaKTEePUCTUKU, CUCTEMA I1K3.2
apaMeTpPOB U CIOCOOBI UX omnpeneneHus. [loneBbie TPaH3UCTOPHI ¢ 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,
Krnaccudukanys THpUCTOPHBIX CTPYKTYp. JAMHUCTOP, CHMMETPUYHBIN AHOIHBINA THPUCTOD. [K1.1.,I1K2.7,
Tpuoanslit THpHCTOpP (TpUHUCTOP); BonbTamnepHble XapakTepUCTHKH, 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,
MOJIYNIPOBOAHHKOBbIE OcHoBHBIE OIpesieTIeHHs] U KilacCU(UKALUs TOTYITPOBOAHUKOBBIX PE3UCTOPOB. [K1.1.,I1K2.7,
pe3nCTOpPbI Tepmope3ncTopsl ¢ OTpULIATENBHBIM U OJI0XKUTETBHBIM TEMIIEPATYPHBIM  K03((HUIIEHTOM I1K3.2
conpotusieHus. Bapucrtopsl, nosucropsl; bonomerp. Ilapamerpsl OonomMeTpoB u
IIPUMEHEHHE B YCTPOMUCTBAX JKEJIE3HOLOPOKHON aBTOMATHKU.
Tema 1.8. Coaep:xanue yueOHOIro MaTepuaJia OK1, OK2,
OnTo3eKTpOHHbIE 3akoHsbl oTodPdexTa u POTOINEKTPOHHON IMUCCUHU. DOTO-INEKTPHUECKUE U [IK1.1.,I1K2.7,
npuodopsl CBETOM3JIydarolue NpruOopsl: 001IMe CBEACHUS U KIIacCU(PHUKALUs, TPUHIUI paOOThI, [1K3.2

XAPAKTCPUCTHUKH, TAPAMETPBI U IPUMCHCHUC. O6IJ_II/Ie CBCACHUA 00 OIITOSJICKTPOHHBIX




npubopax.

[TpenmymiecTBa 1 HeTOCTATKH MPUOOPOB ONTONIEKTPOHNKH. Kiaccuduxarus
OIITO3JIEKTPOHHBIX MOJIYIIPOBOAHUKOBBIX MPHUOOPOB. [TomyrpoBoiHUKOBBIE
¢doToanexkTpudeckue (ONTOAIEKTPOHHBIC) TPHUOOPHI: IIPHHIUIT PAOOTHI, XapaKTEPUCTHKH,
napameTpsl U mpuMeHenue. ONTpOHbI: IPUHLIUI paObOTHI, XapaKTEPUCTUKH, TAPAMETPhI U
npumeneHue. [1omynpoBoJHUKOBBIE TPUOOPHI 0TOOPaKEHUS HH(POPMAITIH —
3JIEKTPOIIOMHHECIICHTHBIE, CBETOIMOTHBIC M KUIKOKPUCTAILUTHYECKUE. Y CIIOBHOE
0003HaUeHNE 1 MAPKUPOBKA (POTOAIEKTPHUUECKHX, CBETOM3ITYHAIOLINX TPHOOPOB, ONITPOHOB
U IpuOOpPOB 0TOOpAXKEHUsI HPOPMALIUH.

KonTponbhas pabora «OnemeHTHast 0a3a AJIEKTPOHHBIX YCTPOICTB

Pa3znesn 2. OCHOBBI CXeMOTEXHUKH 3JIEKTPOHHBIX YCTPOICTB

56

Tema 2.1. UcTOUYHHKH
NMUTAHUS YIEKTPOHHBIX
YCTpPOICTB

Coaep:xaHue yueOHOro MaTepuaJia

Bempsmurenu. Knaccudukanus oqHo}a3HbIX BBITPSIMUTENEH.

[Toctpoenue, npUHLKIT PaOOTHI U MapaMeTPhbl OJHOMOIYINEPUOJHON, ABYXIOIYHNEPUOAHON
U MOCTOBOM cxeM BbInpsimiieHus. Tpexda3Hble cxeMbl BoIIpAMIICHUSA. BinsHue xapakrtepa
Harpy3ku Ha paboTy BBIIPSIMUTENBHBIX cxeM. Criaxuaroniue GpuiabTpsl. Pabora Ha
Bcrpeunyro DJIC. 3apsaanslie yerpoiicTtsa. [llnporHo-umnynscHas monynsauus. MmnynscHbie
MCTOYHMKH nUTaHusl. CTabmim3aTopsl HanpspkeHus. VICTOYHUKH CTaOMIIBHOTO TOKA.

10

B ToMm umnciie, 1a60paTopHbIX padoT

JlabopaTopuasi padota Ne 5 lcciienoBanue 01HO(MA3HBIX BRIIPSIMHTEIICH.
JlaGopaTopnasi padora Ne 6 lccrnenoBanue criaxuBaronux GuibTPOB.
JlabopaTopnas padora Ne 7 VccrnenoBanue cTaOMiIn3aTopa HaMPsHKEHUS.

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

Tema 2.2. Yenaurean

ConepxaHue y4eGHOro MaTepuaJjia

Haznauenue u knaccuukanus 3JeKTpOHHBIX yeunuTeneid. CTpyKkTypHas cxema
3NEKTPOHHOTO ycunuTens. OCHOBHBIE TOKa3aTeny paboTs! ycuurenei. OOpaTHas CBS3b B
YCWIMTENSIX, €€ BUbI, Kilaccupukanus. BnusHue o0paTHON CBA3M HAa OCHOBHBIE MIOKA3aTENN
pa60TI>I YCUIIUTEIIA: KOB(b(l)I/IIII/IeHT YCUIICHHA, YYBCTBUTCIbHOCTD, BBIXOJHASA MOIITHOCTD.
CxeMbl BKIIIOUEHHS! YCUITUTEIbHBIX 2JIEMEHTOB B YCHIIUTENAX. BiMsHue cXeM BKIIIOUSHHS
YCUITUTCIIBHBIX 3JICMCHTOB Ha YCUJICHUEC TOKA WJIM HAIIPSXKCHUA B YCUIIUTCIIC. BI/II[I)I pa60q1/1x
PEKUMOB YCHIIUTEIBHBIX 1eMeHTOB. KpaTkas xapakrepuctuka pexxumon A, B, AB, C.
CrniocoOb1 obecrieueHns paboyero pexuMa yCHIUTENIbHOT0 3IeMEHTa (TpaH3uCcTopa).
Crioco6b! mogauu cMenieHus. TepMocTabuIu3aust 1 TEpPMOKOMIICHCALUS TTOJI0KEHUS
paboueil TOUKH MOKOSI YCHIINTENBHOTO AJIEMEHTA. Y CHIIMTENN TIEPEMEHHOTO TOKA U
HanpspkeHus. [loctpoenue u paboTa OJJHOTAKTHBIX U IByXTaKTHBIX KaCKalOB yCUJICHUS.
Ocobennoctu MOCTPOCHUA BXOJHBIX W BBIXOJHBIX KACKaJ10B. Tpe60BaHI/I$[, MPCABABIACMBIC K

24

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




BXOAHBIM (IIpEABAPUTENILHBIM ), IPEIBBIXOIHBIM (IIPOMEXKYTOYHBIM) U BHIXOIHBIM
(OKOHEUHBIM) KacKaJaaM ycuieHuss. MHOTOKacKagHbie ycunuTeu. EMKocTHas, pe3ucTopHas
1 TpaHchopMaTopHas MeKKacKaaHbie CBs3H. CIIocoObl YMEHBIIICHUS TApa3UTHON o0par-
Ho¥M cBs3u. [locTpoeHue u pabora GpazoMHBEPCHBIX KACKAIOB M IMUTTEPHBIX IIOBTOPUTEIICH.
YcunuTenu nocTossHHOTO ToKa. baaHcHbIe CXeMbl YCUIIUTENEH OCTOSTHHOTO ToKa. Jpeid
HYJIS U CTIOCOOBI ero ymeHbleHus. Juddepennmansapie ycunutenu. OneparuoHHbIe
ycuwintenu. CxeMbl BKIIIOUEHHUSI ONIEPAIlMOHHBIX YCUITUTENCH

B ToMm umnciie, 1a60paTopHbIX padoT

JlabopaTopHas padora Ne 8 VccienqoBanue 0THOTAKTHOTO YCUITUTEIIS.
JlaGoparopunasi padora Ne 9 cciienoBanue cxeM BKIIOUCHUS ONEPAIlMOHHBIX YCUIIUTENCH.

CamocrosiTesbHasi padoTa

Cocmasumu xoncnekmol no memam.: TepMocTaOMUIN3aIMSI PEKUMOB paboThI, padboTa
TpaHCHOPMATOPHBIX OJJHOTAKTHBIX U ABYXTAKTHBIX KACKaJ0B,0ecTpachopMaTopHOTO
JBYXTaKTHOT'O KacKajia, MHOTOKacKaHbIe ycrinTenu. [1oroToBka K 1aboparopHbiM
3aHSITHSIM.

Tema 2.3. I'enepaTopsbl

Coaep:xanue y4eOHOIro MaTepHuaJia

OOm1ast xapaKTepUCTHKA U KIacCU(UKAIISA TEHEPATOPOB IEKTPUIESCKUX KOJICOAHHIA.
KonebarenbHblit koHTYp. CBOOOAHBIE KOsIeOaHUs B KOJIEOATEIIbHOM KOHTYDE.
Beinyk1eHHbBIE KOJICOaHHSI B TIOCIIEI0BATEIEHOM U IAapaJUIEIbHOM KOJIe0aTeIbHOM KOHTYPE.
Bunsl napanienbHbIX KOHTYPOB. BeIHYKA€HHBIE KOleOaHUs B CBSI3aHHBIX KOHTYpax.
[IpuHIMI ocTpoeHust U pabOTHI T€HEPATOPa CUHYCOUAAIBHBIX (TAPMOHUYECKHX )
kose6aHui. OCHOBHBIE MOHATHS U TPEOOBAHUS K TIOCTPOCHUIO T€HEPATOPOB FAPMOHUYECKUX
konebannii. Aproreneparop tumna LC. Tpextoueunsie cxembl aBToreHepatopoB Tuma LC.
Crabunusanus yactoTsl reHeparopo tuna LC. KBapiieBble reHepaTopbl U CXEMBI C
MIPUMEHEHHEM KBapIIeBhIX CTa0mim3aTopoB. COBpEeMEHHBIE METOIbI TIOTYICHHUS
rapMOHUYECKUX CUTHaJI0B. CHHTE3aTOpPbI YaCTOTHI.

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

Tema 2.4. DiekTpudeckue
puabTpsI

ConeprxaHue y4eOHOro MaTepuaJia

DnekTpudeckre PUIbTPhl, PA3HOBUIHOCTH, TPUHIUI paOOThI, 00J1aCTh TPUMEHEHHU S, CXEMBI
BKJtoYeHus. LC-¢punbtpsl, RC- punbTpsl

B Tom umuciie, 1abopaTopHbIX padoT

JlaGopatopnas padora Ne 10 MccnenoBanue ycTpoiicTBa U paboThl SJIEKTPUUECKUX
¢bunbTpoB Thna 3b® u 3b-ACIHI»

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

Tema 2.5. DiIeKTPpOHHbBIE

Conep:xxaHue yueOHOro MaTepuaJia

OK1, OK2,




KJII0YHU

OOu1re cBeeHus 00 IEKTPOHHBIX KIII0YaX Kak (POPMHUPYIOINX HEIUHEHHBIX HETsIX.
OcHOBHBIE IOHATHSA O TUOJHBIX U TPAH3UCTOPHBIX KJIH0YaX, X BUIBL. [IprHIAIIBL
MOCTPOSHHS U paboTa TUOAHBIX Kitouel. [I[puHIMIBI TOCTPOSHHS U pabOTHI TPAH3UCTOPHBIX
KJII04Yel Ha OUMOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX. TpaH3UCTOPHBIE KIIIOUHM C BHEIIHUM
HMCTOYHUKOM cMelleHus. TpaH3uCTOPHBIN NEPEKII0YaTeNb TOKA. [[H0oIHbIE U TPAH3UCTOPHBIE
OTrPAHUYUTENINA OJHOMOJSAPHOTO U IBYXIIOJISIPHOTO CUTHAJIA

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

Tema 2.6. Jlornueckue
3JIeMEHThI

Conep:xaHue yueOHOro MaTepuaJia

[ToHsATHS O JTOTHYECKUX (PYHKIUAX, DJIEMEHTAX U JIOTHYeCKuX ycrpoiictBax B [ITUMC.
OcHOBHBIE XapaKTEPUCTUKHU U MAPAMETPHI JIOTHUECKUX 3JIeMEHTOB. CXEMHBIE pelieHus
OCHOBHBIX JIOTHYECKHX JIEMEHTOB: TpaH3uCcTOpHO-Tpan3uctopHbie (TTJI, TTJIII),
sMutTTepHO-CcBsi3anHbIe (DCJI), MHTErpaTbHO-MHXEKIINOHHBIC (I/IZH), Ha IOJIEBBIX
tpan3uctopax 1 KMOII ctpykTypax.

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 padota
CXEM CUMMETPUYHOTro Tpurrepa. IlpuMenenne TpurrepoB B KaueCcTBE 3JIEMEHTOB MTAMSITH,
nenuteneid yactorsl. [locTpoeHne cTaTHuecKux U IMHaMu4eckux Tpurrepos. Cocras
CXEMbI, HA3HAUYEHHE 3JIEMEHTOB U MPUHLHUII AEHCTBUSI HECUMMETPUYHOIO TPUITEPA
[IIMuTTa Kak GopMUpOBATENS UMITYIBCOB MPSIMOYTOJIBLHON (POPMBI U3 CHHYCOUJATBLHOTO
HanpsbkeHus. O0sacTh IPUMEHEHUSI TPUITEPOB 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 HHTETPaTbHbIX
mukpocxeM (MMC). Cucrema o6o3nauenuit UMC. OCHOBHBIE OHATHS O KOHCTPYKTUBHO-
TEXHOJIOTHYECKUX OCOOCHHOCTSIX M3TOTOBJICHHS MHTETPATbHBIX MUKpOcXeM. OCHOBHBIE
MOHATHSI O METOJaX U3OJISAIIMH YJIIEMEHTOB H KOMIIOHEHTOB U MeTOJaX (hOpMUPOBAHHUS
AKTUBHBIX U TTACCUBHBIX 3JIEMEHTOB U KOMIIOHEHTOB B UMC. CxeMoTeXHUYECKHe
ocobenHoctu B UMC

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

Tema 3.2. AHAJIOrOBBIE
HUMC

Conep:xanue yueOHOro MaTepuaJa

O6mue cBeeHrs 06 aHaIOroBbIX HHTETpalIbHBIX MUKpocxeMax (AVIMC). OcoGennoctu
noctpoernst AUMC st yeunenus, npeoOpa3oBaHust 1 00pabOTKH CUTHAJIOB.

OK1, OK2,
[IK1.1.,I1K2.7,
[1K3.2

Tema 3.3. [Ilndpossbie

Coaep:xaHue yueOHOro MaTepuaJia

OK1, OK2,
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nmcC O6ume ceenenus o LIMMC. Jloruka npencrasieHus nHpopmanuu B iudpoBoii popme. [IK1.1.,I1K2.7,
Knaccudukanms mudpoBbIX HHTETPATLHBIX MUKPOCXEM. [1K3.2

IIpomexyTouyHas aTTecTanus — IK3aMeH B 4 cemecTpe 10

Bcero 110

J1s XapaKTepUCTUKH YPOBHS OCBOCHHS yU4eOHOT0 MaTepualia UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHuUS:

1. -o3HaKOMUTEIBHBIN (Y3HaBaHUE PaHEE U3YUYECHHBIX 00BEKTOB, CBOMCTB);

2. - pEIPOAYKTUBHBIHN (BBIIOIHEHUE NCATEIHLHOCTH O 00pa3ily, MHCTPYKIIUU WIH TTOJI PYKOBOJICTBOM )

3.- IPOYKTUBHBIN (TUITAHKPOBAHUE M CAMOCTOSITEIIBHOE BBITIOJTHEHHUE JIEATSILHOCTH, PEIICHHE IPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUSI PEAJIM3AIIMU TPOT'PAMMBI YYEBHOM JUCIHUTIINHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHnI0

VY4eOHas JUCUUIUIMHA Peau3yeTcs B 1JaOOpaTOpuu « IIEKTPOHHAS TEXHHUKAY.

O6opynoBanue y4eOHOT0 KaOUHETa:

Pabouune Mecta 10 KOJIMYECTBY 00y4arommxcs (CTo, CTy);

O6opynoBaHHOe pabouee MECTO MPEro1aBaTers;

Metoanyeckoe obecriedeHre Mo AUCHUILTUHE «DIIEKTPOHHAs TEXHUKAY;

Pa3znarounsblii MaTepuan Ass CTYACHTOB MO TUCIUILINHE;

KoMmiuiekc MeToquyecKkux yKa3aHuil sl CTyI€HTOB-3a04YHUKOB;

Harnsoasie moco6us.

IInakarsr;

CTEH/IbI JIJIsl BBIIIOJIHEHHUS 1a00paTOPHBIX padoT:

crenn tuna SUCOCHP.001 PO (1068);

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

W3mepurenbHbie TPUOOPHI: OHOIYYEBbIE AIEKTPOHHBIE OCIIILIOrpadbl U MyJIbTUMETPHI;

I'enepaTop rapMoHUYEeCKUX KOJIeOaHUI;

KomrmiekT MOHTaKHBIX HHCTPYMEHTOB (Ha0Op OTBEPTOK, TIOCKOTYOLIbI, OOKOpPE3bI, MasIbHUK
C MPUHAUICKHOCTAMH I TAaWKU, TUHIIETHI, U3MEPUTEIbHBIC IIYTIbI);

HAOOPBI AIIEMEHTOB 1 KOMIIOHEHTOB: MOJYITPOBOIHUKOBBIX MTPUOOPOB (ANOIBI, OUIIONISIPHBIE U
MOJIEBbIE TPAH3UCTOPBI, TAPUCTOPHI, ONTONAPHI, IIUPPOBLIC H aHAIOTOBbIE MUKPOCXEMBI), PE3UCTOPHI
(TOCTOSTHHBIE W TIEPEMEHHBIC), KOHJCHCATOPHI (TIOCTOSHHBIE M TEpPEMEHHBIE), MajiorabapuTHBIC
Ipoccend, ManoradaputHele TpaHChOpMaTOphl (MMITYJIbCHBIE, COTJACYIOIIUE, IOBBIIIAOIINE,
MOHUXAIOIIUE) U JIP.

JIOKaJIbHAA CETh C BHIX0OJIOM B Internet;

JMIICH3UOHHAs onepannonHas cucrema Windows 8.1;

nunensnonnas nporpamma Microsoft Office2013;

JIMLIEH3UOHHAS antuBupycHas nporpamma ESETNod 32;nmuneH3uoHHas mporpaMma
FineReader 7.0

KOMIIBIOTEPBI IO KOJIMYECTBY 00YyJaromuXCcs

nepudepuiiHbie YCTPOMCTBA (CKaHep, MPUHTEP);

MYJIbTUMEAUNHBIN IPOEKTOD;

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 oOecnedeHne peajn3aui NporpaMMbl

Ilepeyenr pexkomMeHayeMbIX Y4eOHBIX W3JaHMI, JONOJHUTEJNbHON JIMTEpPaTypbl
HNHuTepHeT-pecypcoB, 0a3bl JaHHBIX 0H0JIMOTEYHOr0 GoHaA:

3.2.1.0cHOBHBbIE HCTOYHUKH:

1. 1. MockaroB E. A. DnexktponHast TexHuka: ydyebHoe nocobue / E. A. MockaroB. —
Mocksa : KnoPyc, 2023. — 199 c. — ISBN 978-5-406-11357-8. —TekcT: 351€KTpOHHBIN//
DNEeKTPOHHO-OMOINOTeUHasT ~ CUCTeMa BOOK.RU : [caiir]. — URL: URL:

https://book.ru/book/948718. —Pexxum nocryna: I6C «Book.ruy, 1mo naposiro
3.2.2.J1010JJHUTEIbHbIE HCTOYHUKM:
1.KouetkoBa A.E. DnexkTpoHNKa 1 MUKPOIIPOIIECCOPHAsl TeXHUKA: yuyeOHoe mocooue / A. E.
KouerkoBa. — MockBa: YMI] XKIAT, 2023. — 152 c¢. — 978-5-907479-65-4. — Tekcr
AIEKTPOHHBIN // YMI] KIAT : 3JIEKTPOHHAS OoubnoTeKa. — URL:
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https://umczdt.ru/books/1037/280469/. — Pexum nocryma: b « YMLL XK/ T», mo maposro

2.Camuta E. 0. DnexTpoHHas TeXHHKA U MPeoOpa3oBaTeNn B AIIEKTPOCHAOKEHUHU: ydeOHOe
rnocobue / E. 1O. Canura, T. B. KoBanesa, T. B. Komsakosa. — Owmck : OMI'VIIC, 2021. — 111 ¢c. —
ISBN 978-5-949-41274-8. — Tekct: anekTpoHHbIi // JIaHb: 3IeKTPOHHO-OMOINOTEYHAs CUCTEMa. —
URL: https://e.lanbook.com/book/190234. —Pexum nocryna: 9bC «Jlauby, o maposnto

3.Canmuta E. FO. O6opynoBanue ajisi yCTPOMCTB 3JIEKTpocHaOKeHus: yuyeoHoe mocodue / E.
10. Canura, T. B. KoBanesa, 10. B. KonaparseB. — Omck: OMI'YIIC, 2022. — 96 c¢. — ISBN 978-
5-949-41296-1. — TekcT: anekTpoHHbIN // JlaHb : 37MeKTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/264503. —Pexum noctyna: DBC «Jlanby, 10 maposro
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCHUILIAHBI

KOHTpOJ'IB H  OLCHKa

PE3YIBTATOB  OCBOCHUA

Y4eOHOU AU CITUTUTMHBIOCYIIIECTBIISICTCS

npenoaaBaTCi€M B IIPOLECCE MTPOBEACHUA TCOPETHUICCKUX, IMTPAKTUICCKUX U J'Ia60paTOpHBIX SaHHTHﬁ,

BBIMOJIHEHHUS 00YYaIOIIMMHUCS HHINBUAYAIbHBIX 3aJaHHi (IIOArOTOBKU JOKJIAIO0B).
[IpomexxyTounas arrectaius B Gopme IK3aMeHa

Pe3ysabTarnl 00yyeHus

Kpurepun oueHku

MeTtoanbl OLIEHKH

Hepeqeﬂb 3HaHHﬁ, O0CBAMBACMBbIX B PaAMKaX JUCHHUILIAHbI.

— CYIIHOCThH (PU3UIECKUX
MPOIIECCOB, TPOTEKAIOLINX B

- 00yuaromuiics 00BACHSAET CYIIIHOCTh
(HU3HYECKHX MTPOIIECCOB,

PA3JINYIHBIC BUIBI
YCTHOI'O OIIpOCa,

YCTPOMCTB 3JIEKTPOHHOMN
TEXHUKU;

— IPOU3BOAUTH 110A00P
3JIEMEHTOB JIEKTPOHHOMN
anmnaparypsl 110 3aJJaHHbIM
napameTpam.

OK1, OK2,

MapKUPOBKE;

I1K1.1.,IT1K2.7, ITK3.2

ANEKTPOHHBIX MPUOOPaX U MPOUCXOASIINX B SJICKTPOHHBIX TECTUPOBAHUE,
YCTPOMCTBAX; YCTPOMCTBAX; KOHTPOJIbHAS
— IPUHIUIBI BKIIOYEHUS - MIOSACHSIET MPUHILIUITBI BKIFOYCHUS paborta; oueHka
ANEKTPOHHBIX PUOOPOB U AIIEKTPOHHBIX MPUOOPOB U MOCTPOCHUSL | BBHIIOJHEHUS
MTOCTPOCHUSI DTIEKTPOHHBIX AJIEKTPOHHBIX CXEM; nabopaTopHOI
CXEM; - IEPEUYUCIISIET U XapaKTepU3yeT paboThL.

— TUTIOBBIE Y3JIbI U YCTPOUCTBA | OCHOBHBIC TUIIOBBIC y3JIbl U YCTPOIMCTB

3JIEKTPOHHOU TEXHUKH. AIIEKTPOHHOU TEXHUKH.

OK1, OK2,

IIK1.1.,11K2.7, 11K3.2

IlepeyeHb yMeHUil, 0CBaUBaeMbIX B PAMKAaX IMCUMILIUHBI:

— ONpEeaeNiITh U - 00y4JaroImuiics yBEPEHHO YUTAET - OLICHKA
aHAJIM3UPOBATH OCHOBHBIC AJIEKTPOHHBIEC CXEMbI, aHATU3UPYET U pe3yabTaTOB
MapaMeTphl AIEKTPOHHBIX CXEM | OIICHHBAET UX pabOTOCIIOCOOHOCTS; BBITTOJIHEHUS

Y 110 HUM yCTaHaBJIUBAaTh - OIpeeIIsIeT TUT U/WJIM HOMHHAI n1ab0paTOPHBIX
paboTocrnocoOHOCTh AJIEKTPOHHOT'O KOMIIOHEHTA I10 €r0 pabot
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S.IEPEYEHD UCITIOJIB3YEMbBIX METOJOB OB YUYEHMU S

5.1. [TaccuBHEIE: IeKIHMH, OECEIBI, OTIPOCHI, CAMOCTOSTENIbHAS Pab0Ta, TeCThI, METO/I MJLTIOCTPAIUI 1

METOJ IEMOHCTpaLUi

5.2. AKTHBHbIE W UWHTEpPaKTHBHBIC: 0Opa3oBaTelbHbIE BHUACO(PUIBMBI, WHTEPAKTUBHBIE WIPHI,

TBOPYCCKUC 3a/laHH.
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