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1 IACHIOPT PABOYEW IMPOT'PAMMbBI YYEFHOM JIUCITUTIIMHBI

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmmbl

Pabouas mporpamma ydueOno#t mucruruiiabl OI1.04 DjieKTpoHHAasi TEXHHKA SIBISICTCS YacTHIO
MporpaMMbl TIOJITOTOBKHU CHEUATUCTOB cpennero 3BeHa (manee - [IIICC3) B coorBerctBuM ¢ PI'OC
CIIO nmns cneumansHocTH 27.02.03 ABTOMAaTHMKa U TEJIEMEXaHHMKA Ha TpaHCHopTe (PKEeJIEe3HOIO0POKHOM
TPAHCIIOPTE).

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

Pabouas mporpamma y4eOHON AUCHUIUIMHBI MOXET OBITh HMCIOJb30BaHA B MPO(EecCHOHATBHOM

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

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

DNEKTPOMOHTAXHUK IO CUTHATM3AIUH, [ICHTPAIN3AIIMY 1 OJIOKHUPOBKE.

1.2 MecTo y4eOHo¥# Ancuuminnbl 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 ocCBOCHUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACS TOTHKEH

yMeThb:

— OIpeleNATh M aHAJU3UPOBaTb OCHOBHBIC IApaMETPhl AJIEKTPOHHBIX CXEM M IO HHUM

YCTaHABJINBATb pa60TOCHOCO6HOCTL yCTpOﬁCTB BHGKTPOHHOﬁ TCXHHUKU,
— IIPOU3BOJAUTH HO,Z[60p 3JICMCHTOB BHCKTpOHHOﬁ aIraparypsl 110 3aIaHHbIM ITapaMEeTpaM

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

— NPUHIMIIBI BKIIFOYEHUS 3JIEKTPOHHBIX TPUOOPOB U OCTPOEHUS SJIEKTPOHHBIX CXEM;
THIIOBBIE Y3JIbl U YCTPOMCTBA JIEKTPOHHOU TEXHUKHU.

1.3.2 B pe3ynpTaTe OCBOCHHS y4eOHOW IUCIMILIAHBI OOYYAOIIUNCS JOJKCH CHOpPMHpPOBATH
CIIEAYIOIINE KOMITETEHIINH:

-o0mme:

OK.01 Bsi6upats crioco0sl pemieHus 3a1a4 npodecCHOHaIbHON e TEIbHOCTH MPUMEHUTENIBHO K

Pa3JINIHBIM KOHTCKCTaM

OK.02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA MOKUCKA, aHATN3a U MHTEPIPETallui HHPOPMaUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BBITIOJHEHUS 3a/1a4 MPOPECCUOHANIBHOMN A€ITeIbHOCTH

-npogeccuoHAIbHbIE:
I[IK 1.1 Amnamu3upoBaTh pabOTy CTAHIUOHHBIX, MEPETOHHBIX, MHKPOMNPOIECCOPHBIX U

ANATrHOCTUYCCKHUX CUCTEM aBTOMATUKU 110 MPUHIUITHAIIBHBIM CXEMaM

IIK 2.7 CocraBiiath u AHAJIU3UPOBATE MOHTAXHBIC CXCEMbI yCTpOﬁCTB CHUT'HaJIn3aliuu,
HCHTpaIn3aliuu U 6J'IOKI/IpOBKI/I, )KeJ'Ie3H0,Z[0p0)KHOfI ABTOMATUKU U TCICMCXAHUKU IO MPUHIUIINAIIbHBIM
cxeMam



I[IK 3.2 M3mepsaTh W aHaIM3UpOBATh MapaMeTpbl NPHUOOPOB M YCTPOMCTB CHUTHAJIU3AIINH,
HEHTPAIN3AUN 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
Oos3aTeibHAsA ayIMTOPHAsA yueOHasA Harpy3Ka (Bcero) 92
B TOM YHCIIE:

JIEKIIUA 12
MPAKTUYECKUE 3aHATUS

nabopaTopHbIC 3aHATHUS 20
CamocrosiTesibHas padoTa o0y4yawierocs (Bcero) 8
B TOM YHCIIE:

HOI[FOTOBKa K OTBE€TaM Ha KOHTPOJIbHLIC BONIPOCHI 110 3aIaHHBIM TE€MaMm, 5
CHCTEMAaTHU3aIus 3HAHWHN

IToaroToBka JTOKIAI0B 1
[loaroroBka Kk 1aOOPaTOPHBIM 3aHITHIM 2
Ilpomesxcymounan ammecmauyus ¢ gpopme 3xk3amena (4 cemecmp) 10




2.2. TemaTnyeckuii 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
BaYKHEHIINE HAaIpaBJIeHUs 3JeKTPOHUKH. KpaTkast ucTopusi BOSHUKHOBEHUS U PAa3BUTHUS
JIEKTPOHUKHU. TEXHOJIOTUs 3JEKTPOHHBIX MPUOOpoB. O6IaCTh IPUMEHEHHS HIEKTPOHUKH.
Ponp u 3HaueHue AIEKTPOHHOM TEXHUKHU Ha JKEJIE3HONOPOKHOM TpaHcnopre. [lepcrekTuBbl
Pa3BUTHs YIEKTPOHUKHU
Pa3nea 1. dinemenTHasi 6a3a 3J1eKTPOHHBIX YCTPOHCTB 36
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 ®du3nveckre 0CHOBBI MOMYNPOBOJHUKOB. 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. [Tpo0oit aneKkTpoHHo-
JIBIPOYHOTO MIEpPEXoia.
Tema 1.3. Coaep:xanue yueOHOIro MaTepuaJia 6 OK1, OK2,
IHoynpoBoaHUKOBEIE Knaccugukanus noixynpoBOJHUKOBBIX JHOAOB. Y CTPOHCTBO, MPUHIIUI IEHCTBHS, IIK1.1.,I1K2.7,
AUOMBI BOJIbTAMIIEPHBIE XapaKTEPUCTUKH JTNOI0B PA3IMYHbIX BUJOB. BhIIpsIMUTENbHbIE TUOIBI, [1K3.2

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. [K1.1.,I1K2.7,
pe3ncTOpbl Tepmope3ucTopsl ¢ OTpULIATENBHBIM U TOJIOXKUTETBHBIM TEMIIEPATYPHBIM KO3 (HUITEHTOM 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

56

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.

10

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 knaccuukaus 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 yCHJIUTENIbHOT0 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 IByXTaKTHBIX KaCKaJl0B yCUJICHUS.
Ocobennoctu MMOCTPOCHUSA BXOHBIX WU BBIXOJHBIX KACKa/10B. Tpe6OBaHI/I$[, MPCABABIACMBIC K

24

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




BXOAHBIM (IIpEABAPUTENILHBIM), IPEIBBIXOIHBIM (TIPOMEXYTOYHBIM) U BHIXOIHBIM
(OKOHEYHBIM) KacKaJaM 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. bamaHcHbIe CXeMbl YCUIIUTENIEH MOCTOSTHHOTO ToKa. Jpeid
HYJIS U CTIOCOOBI ero ymeHbleHus. Juddepennmanpapie ycunutenu. OneparnuoHHbIe
ycmntenr. CxeMbl BKIIFOUEHHUSI ONIePAllMOHHBIX YCUITUTENCH

B ToMm umnciie, 1a60paTopHbIX padoT

JlabopaTopHas padora Ne 8 VccienoBanue 0THOTAKTHOTO YCUITUTEIIS.
JlaGoparopuasi padora Ne 9 cciienoBanue cxeM BKIIOUCHUS ONEPAIIMOHHBIX YCUIIUTENCH.

CamocrosiTesibHas padora

Cocmasumu xoncnexkmol no memam: TepMocTaduIM3anus pexxuMoB paboTel, padoTa
TpaHCHOPMATOPHBIX OJHOTAKTHBIX U ABYXTAKTHBIX KAaCKaJ0B, OecTpachopMaTOpHOTO
JBYXTaKTHOTO KacKaJia, MHOTOKacKaIHbIe yCWIINTeNU. [1oAroToBKa K J1ab0paTopHbIM

3aHSITHSIM.

Tema 2.3. I'enepaTopsbl

Coaep:xanue y4eOHOIro MaTepHuaJia

OO01as xapakTepuCcTUKa U KJIacCU(UKALIMS T€HEPATOPOB JIEKTPUUECKUX KOJIEOAHUM.
KonebarenbHblit koHTYp. CBOOOAHBIE KOsIeOaHUs B KOJI€OATEIIbHOM KOHTYE.
Beinyxk1eHHbBIE KOJICOaHHsI B TIOCIIEI0BATEILHOM U ITAapaJUIEIbHOM K0JIe0aTeIbHOM KOHTYPE.
Busl napanienbHbIX KOHTYPOB. BeIHYKI€HHBIE KOle0aHUs B CBSI3aHHBIX KOHTYpax.
[IpuHIMI ocTpoeHust ¥ paboTHI TeHEPATOPa CUHYCOUAANBHBIX (TAPMOHUYECKHX )
kose6aHui. OCHOBHBIE MOHATHS U TPEOOBAHUS K TIOCTPOCHUIO T€HEPATOPOB FAPMOHUYECKUX
konebannii. ABrorenepartop tumna LC. Tpextoueunsie cxembl aBToreHepatopoB Tuma LC.
Crabunusanus yactoTsl reHeparopo tuna LC. KBapieBble reHepaTopbl U CXEMBI C
MIPUMEHEHHEM KBapIIEeBhIX CTa0mim3aTopoB. COBpeMEHHBIE METOIbI TIOTYICHHUS
rapMOHUYECKUX CUTHAIOB. CUHTE3aTOPBI YaCTOTHI.

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

Tema 2.4. DiekTpudeckue
puabTpsI

ConeprxaHue y4eOHOro MaTepuaJia

DneKkTpudeckue QIIbTPhI, PA3HOBUIHOCTH, IIPHHIIUAT paOOTHI, 00JIACTh TPUMEHEHHS, CXEMBI
BKtoYeHus. LC-¢punbtpsl, RC- dunbTps

B Tom umuciie, 1abopaTopHbIX padoT

JlaGopaTopnas padora Ne 10 MccnenoBanue ycTpoiicTBa U paboThl JIEKTPUUECKUX
¢bunpTpoB Thna 3b® u 3b-ACIHI»

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

Tema 2.5. DiIeKTPpOHHbBIE

Conep:xxaHue yueOHOro MaTepuaJia

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,
nenautenei yactorsl. [locTpoeHne cTaTH4ecKux U IMHAMU4ecKux 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,
[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. I1K3.2

IIpoMe:xxyTouHasi aTTecTanus — 3K3aMeH B 4 ceMecTpe 10

Bcero 110

J1s XapakTepUCTUKH YPOBHS OCBOCHHS YU€OHOTO MaTepualia UCIOJIb3YIOTCS CIeIyIoIue 0003HaYCHNUS:

1. -o3HaKOMUTEBHBIN (Y3HaBaHUE paHEE U3YUYECHHBIX O0BEKTOB, CBOMCTB);

2. - pEIPOAYKTUBHBIHN (BBITIOJIHEHUE ICATEIHLHOCTH 110 00pa3ily, MHCTPYKIIUU WIH MOJI PYKOBOJICTBOM )

3.- IPOJYKTUBHBIN (TUITAHKPOBAHUE M CAMOCTOSTEIBHOE BBITIOJIHEHUE JIEATSILHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM JJUCHUIIJINHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHnI0

VY4ebHas AUCUUIUIMHA peaTu3yeTcs B 1a00paTopuu « DIEKTPOHHAS TEXHUKAY.

O6opynoBanue y4eOHOT0 KaOMHETa:

Pabouune Mecta 10 KOIMYECTBY 00y4aronuxcs (CTo, CTy);

O6opynoBaHHOe pabouee MECTO MPeroaaBaTers;

Metoanyeckoe odecriedeHre Mo AUCHUILTUHE «DIIEKTPOHHAs TEXHUKAY;

Pa3znarounsblii Matepuan Ass CTYAEHTOB MO TUCIUILINHE;

KoMmiurekc MeToqnyecKkux yKa3aHuil sl CTyI€HTOB-3a04YHUKOB;

Harnsoasie moco6us.

IInakarsr;

CTEH/JIbI JIJIsl BBIIIOJIHEHUA 1a00paTOPHBIX padoT:

creng tuna SUCICHP.001 PO (1068);

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

N3mepuTenbHble TPUOOPHI: OJTHOIYUEBbIE 3JIEKTPOHHBIE OCIIMILIOrPa(bl U MYIbTUMETPHL;

I'enepaTop rapMoHUYECKUX KOJIEOAHUI;

KoMIIeKT MOHTaXHBIX MHCTPYMEHTOB (Ha0Op OTBEPTOK, IJIOCKOTYOIIbI, OOKOPE3bI, MasIbHUK
C MPUHAUICKHOCTAMH JUI TAaWKU, TUHIIETHI, U3MEPUTEIbHBIC IIYTIbI);

HAOOPBI AJIEMEHTOB M KOMIIOHEHTOB: MOJYITPOBOIHUKOBBIX TPUOOPOB (ANOIbI, OUIIONISIPHBIE U
MOJIEBbIE TPAH3UCTOPBI, TAPUCTOPHI, ONTONAPHI, IIU(PPOBLIE H aHAIOTOBbIE MUKPOCXEMBI), PE3UCTOPHI
(TOCTOSIHHBIE W TIEPEMEHHBIC), KOHJCHCATOPHI (TIOCTOSHHBIE WM TEpPEeMEHHBIE), MajorabapuTHBIC
Ipoccend, ManoradaputHble TpaHchOpMaTophl (MMITYJIbCHBIE, COTJIACYIOIIUE, IOBBIIIAOIINE,
MOHWXKAIOIIUE) U JIP.

JIOKaJIbHAA CETh C BHIXOJOM B Internet;

JMIICH3UOHHAs onepannonHas cucrema Windows 8.1;

nunensnorHas nporpamma Microsoft Office2013;

JUIICH3WOHHAss  aHTHBHpycHas mnporpamma ESET Nod 32;1umen3uonHas 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 AUCHMILVIMHBI B dopMaTe 3JIeKTPOHHOI0 00y4YeHHUs] € UCIOJb30BAHHEM
JOT: Ilpenynusepcapuym

3.2. UupopmannoHHoe obecnedeHne peajn3alui NPorpaMMbl

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

3.2.1.0CHOBHBbIC HCTOYHHKH:

1. 1. MockartoB E. A. DnextponHas TexHuka: ydyeObHoe nocobue / E. A. MockaroB. —
Mocksa : KnoPyc, 2023. — 199 c. — ISBN 978-5-406-11357-8. —TekcT: 351€KTpOHHBIH//
DNEeKTPOHHO-OMOINOTeUHAsT  CUCTeMa BOOK.RU : [cair]. — URL: URL:

https://book.ru/book/948718. —Pexxum nocrymna: 96C «Book.ruy, 1mo naposro
3.2.2.J10n0JJTHUTEIbHbIE HCTOYHUKMN:
1.KouetkoBa A.E. DnexkTpoHMKa U MUKPOIPOIIECCOPHAsl TEXHUKA: yuyeOHoe mocooue / A. E.
KouerkoBa. — MockBa: YMI[ XKIAT, 2023. — 152 c¢. — 978-5-907479-65-4. — Tekcr
AJICKTPOHHBINA /l YMII XKAT : AJICKTPOHHAS oubnoTeka. — 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 M MPeoOpa3oBaTeNy B AIIEKTPOCHAOKEHUU: ydeOHOe
rnocobue / E. 1O. Canura, T. B. KoBanesa, T. B. Komsaxosa. — Owmck : OMI'VIIC, 2021. — 111 ¢c. —
ISBN 978-5-949-41274-8. — Tekct: anekTpoHHbIi // JlaHb: 31€KTpOHHO-OMOIMOTEYHAs CUCTEMa. —
URL: https://e.lanbook.com/book/190234. —Pexum nocryna: 9bC «Jlauby, o maposnto

3.Camuta E. FO. O6opynoBanue ajiss yCTPOMCTB 3JIeKTpocHaOKeHus: yueOHoe mocodue / E.
1O. Canura, T. B. KoBanesa, 0. B. KonaparseB. — Omck: OMI'YIIC, 2022. — 96 c¢. — ISBN 978-
5-949-41296-1. — TekcT: anekTpoHHbIH // 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 JUCHUILIAHBI

KOHTpOJ'IB N OIICHKa pPE3YyJIbTaTOB OCBOCHHA y‘le6H0ﬁ JUCHUIINIMHBL OCYHIECTBIIACTCA

npenoaaBaTCyi€M B IIPOLECCE ITPOBEACHUA TCOPETHUICCKUX, IMTPAKTUICCKUX U na6opaToprlx SaHHTHﬁ,

BBIMOJIHEHHUS 00YYaAIOIIMMHUCS HHINBUAYATbHBIX 3aJaHHi (IIOArOTOBKH JOKJIAIO0B).
[IpomexxyTounas arrecramus B Gopme IK3aMeHa

Pe3ysabTarnl 00yyeHus

Kpurepun oueHku

MeTtoanbl OLIEHKH

Hepeqeﬂb 3HaHHﬁ, O0CBAMBACMBbIX B PaAMKaX JUCHHUILIAHbI.

— CYIIHOCTBH (PU3UIECKUX
IPOIIECCOB, TPOTEKAIOUINX B

- 00yuaromuiics 00BACHSAET CYIIHOCTh
(HU3HYECKHX MTPOIIECCOB,

PA3JINYIHBIC BUIBI
YCTHOI'O OIIpOCa,

YCTPOMCTB 3JIEKTPOHHOMN
TEXHUKU;

— IPOU3BOAUTH 110A00P
AJIEMEHTOB JIEKTPOHHON
anmnaparypsl 110 3aJJaHHbIM
napameTpam.

OK1, OK2,

MapKUPOBKE;

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

AJIEKTPOHHBIX MpHOOpax u IIPOUCXOJSIINX B JIEKTPOHHBIX TECTUPOBAHUE,
YCTPOUCTBAX; YCTPOMCTBAX; KOHTPOJIbHAs
— IPUHLUIBI BKIIOYEHUS - IOSICHSIET NPUHIUIIBI BKIIIOUEHUS paborta; oleHKa
3JIEKTPOHHBIX IPUOOPOB U 3JIEKTPOHHBIX IPUOOPOB U MOCTPOCHUS | BBIIOJIHEHUS
IIOCTPOEHHUS FIEKTPOHHBIX AIIEKTPOHHBIX CXEM,; nabopaTopHOI
CXEM; - IEPEUNCIISIET U XapaKTEPU3yeT paboThI.

— TUIIOBBIE Y3JIbl U YCTPOWCTBA | OCHOBHBIE TUIIOBBIE Y3JIbl U YCTPOMCTB

JNEKTPOHHON TEXHUKH. IIEKTPOHHON TEXHUKH.

OK1, OK2,

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

Ilepeyennb ymenuii, ocBauBaeMbIX B pAMKax JMCHUIIHHBI:

— OIIPENENATh U - 00yyaromuicss yBEpeHHO YUTAET - OLICHKA
aHAJIM3UPOBATh OCHOBHbBIE AIIEKTPOHHBIE CXEMBbI, aHAITU3UPYET U pe3yJIbTaTOB
napaMeTphl AIEKTPOHHBIX CXEM | OLIEHHBAET UX pabOTOCIOCOOHOCTH; BBITIOJTHEHUS

Y 110 HUM yCTaHaBJIMBAaTh - OIpeaessieT TUIl U/WIN HOMUHAI 1a00paTOPHBIX
paboTOCIOCOOHOCTD AJIEKTPOHHOI'O KOMIIOHEHTA II0 €r0 pabot
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S.IEPEYEHD UCITIOJIB3YEMbBIX METOJOB OB YUYEHMU S

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

METOJ JEMOHCTPALIUI

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

TBOPYCCKUC 3aJlaHH.
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