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1 TACHIOPT PABOYEW IMPOT'PAMMbBI YYEFHOM JIUCITUTIIMHBI

1.1 ObaacThr npuMeHeHusi padoyeii MporpaMmbl

Pabouas nmporpamma yueOnoit mucruruiiabl OI1.04 DjieKTpoHHAasi TEXHMKA SIBISICTCS YacTHIO
MporpamMMbl TIOJITOTOBKHU CHEUaIUCTOB cpennero 3BeHa (manee - [IIICC3) B coorBerctBUM ¢ PI'OC
CIIO nmns cneumansHocTH 27.02.03 ABTOMAaTHKa M TEJIEMEXaHHMKA Ha TpaHCHopTe (PKEeJIe3HOIOPOKHOM
TPaHCIIOPTE).

[lpu peanmuzanmu pabodyeid mporpaMMbl MOTYT HCIOJB30BAThCSA PA3IUYHbIE 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, IEKTPOHHOE 00yUeHue.

Pabouas mporpamma y4eOHOM JUCHMIUIMHBI MOXKET OBITh HMCIIOJIb30BaHA B MPO(ECCHOHATBHOM
MOJITOTOBKE, NMEPENOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN paboUYHX MO Ipodeccusim:

DNEeKTPOMOHTEp MO OOCITY)KMBAaHHUIO M PEMOHTY YCTPOMCTB CHUTHAJIU3AIMU, HEHTPAIM3ALUH |
OJIOKUPOBKH;

DNEKTPOMOHTAKHUK 110 CUTHAJIM3ALUH, HEHTPAJIU3aL[MU U OJOKMPOBKE.

1.2 MecTo yueoHoii nucuumiauabl B cTpykrype OIIOII-IIIICC3:
YueOnas aucuuriauHa OI1.04 DnekTpoHHAs TEXHHUKA SBISETCS YaCThio 001IenpodeCCHOHATBHOTO
[UKJIA.

1.3 Ilnanupyembie pe3yJIbTATHI OCBOEHHUS Y4eOHOM IMCUMILINHBI:

1.3.1 B pe3ynbrate ocBoeHUS y4eOHOM NUCHUIUIHHBI O0yUYaIOUTHIICS TOKEH

yMeTh:

— ONpeAeNATh M aHAJIM3UPOBATh OCHOBHBIC MapaMeTPhl SJEKTPOHHBIX CXE€M W 110 HHM
YCTaHABJIMBATh Pa0OTOCIIOCOOHOCTH YCTPONCTB AJIEKTPOHHON TEXHUKH;

— MPOU3BOJUTH MOJO0P JIEMEHTOB AJIEKTPOHHOM amnmapaTypsl M0 3aIaHHBIM ITapaMeTpaM

3HATh:

— CYIIHOCTh (PU3UYECKUX MPOIECCOB, MPOTEKAIINX B AJEKTPOHHBIX MTPUOOpaX U YCTPONCTBAX;

— MPUHIUIIBI BKIIIOYEHUS JIEKTPOHHBIX TPUOOPOB 1 TOCTPOCHHUS DJIEKTPOHHBIX CXEM;

— TUIIOBBIE Y3JIbl U YCTPONCTBA JIEKTPOHHOU TEXHUKHU.

1.3.2 B pe3ynbraTe OCBOEHHUS Y4eOHOW AMCLUIUIMHBI OOy4aromuiicsi TOJKEH c(hOpMHpPOBAThH
CIIEAYIONINE KOMITETECHITHH:

-o0mmme:

OK.01 Brei6upats criocoOsI peteHus 3a1a4 npoheccuoHaaIbHON ASSITENPHOCTA MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK.02 Hcnonb30BaTh COBPEMEHHBIE CPEICTBA IOMCKA, aHATN3a U MHTEPIpETalui UHPOPMAIK U
MH(OpPMaIMOHHbIE TEXHOJIOTUH ISl BBIMOJIHEHUS 3a/1a4 TPO(pECCHOHATLHOM 1eATeIbHOCTH

-npodeccuoHaTbHbIE:

[IK1.1 Ananmu3upoBaTh pabOTy CTaHIMOHHBIX, MEPErOHHbIX, MHUKPOIPOLECCOPHBIX U
JTMAarHOCTHYECKUX CUCTEM aBTOMATHKH 110 MPHHIUITHAIEHBIM CXeMaM

[1K2.7 CocTaBnsiTh W aHWIM3UPOBATh MOHTAXXHbIE CXEMbl YCTPOMCTB CHUTHAJU3AIMH,
[EHTPATN3AIUN U OJIOKUPOBKH, YKEIIE3HOIOPOKHONH aBTOMATUKH M TEJIEMEXaHHUKH 10 MPUHITUITHATHHBIM
cxemam

[1K3.2 WM3mepars u aHaNM3UpOBaTh NapaMeTpbl NPHOOPOB W YCTPOWCTB CHUTHAIM3ALINU,
LEHTpAIN3aUN U OIOKUPOBKH.



2. CTPYKTYPA ¥ COJAEPKAHUE YYEBHOM JIUCITUTIIMHBI
2.1. O0beM y4eOHOM NMCHUIIMHBI U BUJbI Y4eOHO# padoThl

Ounas ¢popma o0y4eHus

Buna yueOHoii padoThl

O0BeM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 110
Oos3aTeibHAsA ayIMTOPHAsA yueOHasA Harpy3Ka (Bcero) 69
B TOM YHCIIE:

JIEKITUH 49
MPAKTUYECKUE 3aHATUS

nmabopaTopHbIE 3aHATHS 20
CamocrosiTesibHas padoTa o0y4yarinerocs (Bcero) 29
B TOM YHUCIIE:

IToaroroBka Kk OTBETaM Ha KOHTPOJIBHBIE BOIIPOCHI 10 33JIaHHBIM TEMaM, 16
CHUCTEMAaTHU3aus 3HaHI/If/'I, IOATOTOBKA K OK3aME€HY

[MoAroToBKa JOKIaI0B 3
[loaroroBka K 1aOOPaTOPHBIM 3aHITHIM 10
Ilpomesccymounan ammecmauus 6 gropme 3xk3amena (4 cemecmp) 12




2.2. TemaTn4eckuii IJIaH U co/lep:KaHNe y4eOHOH TUCHUIINHBI

YpoBeHb
OCBOCHMS,
HaumeHoBaHue pa3jie/ioB Conep:xanue yuyeOHOro marepuasa u ¢popMbl OPraHu3auM JAesITeJIbHOCTH Oo0bem B | dopmupyembie
U TeM o0yyaromuxcst yacax KOMIIeTeHI UM,
JINYHOCTHBIE
pe3yJbTaThl
1 2 3
Beenenune Coaeprxanue yueOHOro MaTepuaJa 1 OK1, OK2,
3amaun ¥ 3HaAYCHHUE AMCLUILUIMHBI HA COBPEMEHHOM d3Tare pa3BUTHS 00IIECTBA U B CHCTEME I1K1.1.,ITK2.7,
MOATOTOBKH CIIEIIUAIMCTOB, €€ CBA3h C ApyruMu nuciuruinHamu. Knaccuduxamms u I1IK3.2
BaYKHEHIINE HAalIPpaBJIEHUs 3JIEKTPOHUKH. KpaTkas ucTopust BOSHUKHOBEHUS U Pa3BUTUSA
JIEKTPOHUKHU. TEXHOJIOTUs 3JEKTPOHHBIX MPUOOPoB. O6IaCTh MPUMEHEHHS HIEKTPOHUKH.
Ponp u 3HaueHue AIEKTPOHHOM TEXHUKHU Ha JKEJIE3HOJNOPOKHOM TpaHcnopre. [lepcrekTuBbl
Pa3BUTHs YIEKTPOHUKU
Pa3znesn 1. diemMenTHasi 6a3a 31eKTPOHHBIX YCTPOHCTB 31
Tema 1.1. IlaccuBHbIC Coaep:xanue y4eOHOro MaTepHuaJia 3 OK1, OK2,
3JICKTPOHHbIE Haznauenue, knaccuukanus, KOHCTPYKIHS, XapaKTEPUCTUKNA U MAPKUPOBKA ITACCUBHBIX [K1.1.,I1K2.7,
KOMIIOHEHTBI 9JIEMEHTOB 3JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJIEHCATOPOB, KaTyILEK, JPOCCEeH, I1K3.2
TpaHcpopmaTopoB. Psanel HomuHanoB paguoneranei E6, E12, E24, E48 u T.x1.
Tema 1.2. ®dusnyeckue Coaepxanue y4eOHOIro MaTepuaa 2 OK1, OK2,
OCHOBBI Pa0O0ThI ®du3nuecKkre OCHOBBI MOMYNPOBOJHUKOB. CTPYKTYypa 3J€KTPOHHBIX 000JI0UEK aToMa. [IK1.1.,I1K2.7,
MOJIYNIPOBOAHNUKOBBIX CrpyKTypa KpUCTAJUIMYECKON PEIMIETKH MOIYIPOBOAHUKOB. DHEPreTHYecKas IuarpaMma. I1K3.2
npu6opoB CobcTBeHHas U MpUMECHAsi IPOBOAUMOCTH MOJIYNPOBOAHUKOB. ['eHepalus 1 peKoMOMHAIIUS
NEKTPOHHO-ABIPOYHBIX Map. dusndeckue npoueccel B KOHTAKTHBIX COEAUHEHMAX
MOJIYTIPOBOTHUKOB.
CrpykTypa M ME€XaHU3M BO3HMKHOBEHMSI AJIEKTPOHHO-ABIPOYHOrO nepexoaa. CpoicTsa p-n
repexo/ia Mpy HaJIWYMK BHEITHETO HanpsbKeHHsI cMellieHns. BonbrammnepHas XapakTepucTuka p-
nrepexoza. KoHTakTHas pa3HOCTh MOTEHIIMAIOB METAILT-TIOIYIPOBOAHUK. 11po6oii 311eKTpOHHO-
JIBIPOYHOTO MIEpPEXo/ia.
Tema 1.3. Coaep:xanue yueOHOIro MaTepuaJia 5 OK1, OK2,
IHoynpoBoaHUKOBEIE Knaccugukanus nonynpoBoJHUKOBBIX JHOAOB. Y CTPOHCTBO, MPUHIIUI JIEHCTBHS, [IK1.1.,I1K2.7,
AUOMBI BOJIbTAMIIEPHBIE XapaKTEPUCTUKH JINO/I0B Pa3IMYHbBIX BUJIOB. BhIIpsIMUTENbHbIE TUOIBI, I1K3.2

YCTpOﬁCTBO, THUIIBI TUOJOB 110 TCXHOJIOTHYCCKOMY NMPHUHIUITY, MAPDKHPOBKA




B Tom uncie, 1a00paTOpHBIX padoT

JlaGoparopuas padora Ne 1 VcciienoBanue noiaynpoBOIHUKOBBIX BHITPSIMHUTEIbHBIX
JTMOJIOB.

CamocTrosiTesbHasi padora

Iloozomoska x 1abopamopnoii pabome Ne 1 ViccnenoBanue MOTyPOBOJHUKOBBIX
BBIITPSIMUTEIIBHBIX JTHOJIOB.

Tema 1.4. bunoasipubie
TPaAH3UCTOPBI

Coaep:xaHue y4eOHOro MaTepuaJia

OO0r1ue cBeIeHusI O CTPYKTYpe OUITONIAPHBIX TPAH3UCTOPOB. Y CTPOMCTBO, MIPHUHIIHIT
HeﬁCTBHH M CXEMBI BKJIIIOUEHUS. THIIBI TPAH3UCTOPOB, OMPECACIIACMBIC TEXHOJIOTUEN
npou3BozicTBa. CTaTHYECKUE XapAKTEPUCTHKH TPAH3UCTOPOB. CXEMBI C OOILIMM IMUTTEPOM
(OD) u obmieit 6a3oii (OB). Cucrema h-mapameTpoB, CroCOObI X ONPEICITICHHSL.

B ToMm umnciie, 1a60paTopHbIX padoT

JlaGopaTopHas padora Ne 2 VcciienoBanre TUTIOBBIX CXEM BKJIFOYCHHS TPAH3UCTOPOB.

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

CamocrosiTesibHas padora

Iloocomoska k nabopamopnoti pabome Ne 2 ccrenoBaHue TUTTOBBIX CXEM BKIIFOUCHUS
TPaH3UCTOPOB

Tema 1.5. IloJieBbIe
TPAH3UCTOPHI

Coaep:xxanue y4eOHOro MaTepHuaJia

[Tonessie Tpan3ucTopsl. [ToseBble TPaH3UCTOPBI € YIPABIAIOLIMM P-N IEPEXOJIOM;
YCTPOMCTBO, IPUHLIUII AEUCTBUS, CXEMA BKJIFOUEHUS, CTATUYECKUE XapaKTEPUCTUKU, CUCTEMA
apaMeTpoB U CIOCOOBI UX onpeneneHus. [loneBblie TpPaH3UCTOPHI ¢ U30JIMPOBAHHBIM
3atBopoM. MOII-Tpan3ucTops! co BCTpoeHHbIM KaHasioM; MOII-Tpan3ucTopsl ¢
VHAYLIMPOBAHHBIM KaHAJIOM.

B Tom umuciie, 1abopaTopHbIX padoT

JlabopaTopnasi padora Ne 3 lccienoBanue CBOMCTB MOJIEBOrO TPAH3UCTOPA B CXEME
BKJIFOUEHUS C OOIIMM HCTOKOM.

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

CamocrosiTesbHast padoTa

Iloozomoeka k nabopamopnou pabome Ne 3 ViccnenoBanue CBOWCTB MOJIEBOTO TPaH3UCTOPA
B CXEMe BKJIFOUEHUS C OOIIMM UCTOKOM.

Tema 1.6. Tupucropsbl

Coaep:xaHue yueOHOIro MaTepuaJia

Krnaccudukanus THpUCTOPHBIX CTPYKTYp. JAUHUCTOP, CHMMETPUYHBIN AUOIHBINA THPUCTOD.
Tproanbll THPUCTOP (TPUHUCTODP); BonbTamnepHble XapaKTEPUCTUKH, CXEMBI BKIIIOUEHUS U
IapaMeTpBl.

B ToMm uuciie, 1a60paTopHBIX padoT

OK1, OK2,
IIK1.1.,ITK2.7,
I1K3.2




JlabopaTopnasi pabora Ne 4 lccienoBanue cBONCTB TUPUCTOPOB.

CamocTrosiTesbHasi padora

Iloozomoska x nabopamopnoil pabome Ne 4 ccnenoBanue CBOWCTB TUPUCTOPOB.

Tema 1.7. HeauneHbIe
MOJIYNPOBO/IHNKOBbIE
pe3ucTopbl

Conep:xaHue y4eOHOIro MaTepuaJia

OcHOBHBIE OIIpeeNIeHHs U KiIacCu (UKL OJyIPOBOIHUKOBBIX PE3UCTOPOB.
Tepmope3ncTopsl ¢ OTPULIATENBHBIM U TOJI0KUTEIBHBIM TEMIIEPATYPHBIM KO3 (HUITHEHTOM
conpoTuBiieHus. Bapuctopsl, nosucropsl; bonometp. Ilapamerpst 6osomMeTpoB U
IIPUMEHEHHUE B YCTPOMCTBAX KEJIE3HOAOPOKHON aBTOMATHUKHU.

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

Tema 1.8.
OnrTo3/1eKTPOHHBbIE
npuodopbI

Copep:kaHue y4eOHOTro MaTepuaa

3akonbl hoTorddexra u GoTOAEKTPOHHOH IMHUCcCHU. DOTOITEKTPHUICCKHUE U
CBETOM3JIy4arolIe Npuoopsl: o01Ire CBeICHH U KiIacCu(UKaLus, IPUHIUI padoThI,
XapaKTEePUCTUKHU, TapaMeTpbl U TpuMeHeHue. O01me cBeieHust 00 ONTOAIEKTPOHHBIX
npudopax.

[IpenmymiecTBa U HEJOCTATKH MPHOOPOB ONTORIEKTPOHHUKH. Kiaccupukarus
OITO3JIEKTPOHHBIX MOJIYIPOBOAHUKOBBIX NPUOOPOB. [TomyrnpoBoiHUKOBBIE
(borodnexTprdeckre (ONTOAIEKTPOHHBIE) TPUOOPHI: PUHIIUIT PAOOTHI, XapaKTEPUCTUKH,
napameTpsl U npuMeHenue. ONTpOHbI: IPUHLKI paObOThI, XapaKTEPUCTUKH, TapaAMETPhl U
npumenenue. [lomynpoBogHuKoBbIE TPHUOOPHI 0TOOpakeHUsT HH(OPMALIUU —
JIEKTPOTIOMUHECLICHTHBIE, CBETOIMOIHBIE U KUIKOKPUCTAIIINYECKUE. Y CIIOBHOE
0003HaYeHNE U MAPKUPOBKA (POTOINEKTPUUECKUX, CBETOM3ITYUAIOIINUX IPUOOPOB, ONTPOHOB
U IpuOOpPOB 0TOOpaXKEHUsT HHPOPMALIUH.

Tema 1.9 KonTpoabHas
padora

Kontponbhas pabota «2neMeHTHas 0a3a dJEKTPOHHBIX YCTPONCTBY

Pa3nes 2. OcHOBBI CXeMOTEXHHKH YJIEKTPOHHBIX YCTPOICTB

53

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

Tema 2.1. UcTOUYHHKH
NUTAHUSA FIEKTPOHHBIX
YCTPOMCTB

Conep:xaHue yueOHOro MaTepuaJia

Boempsimurenu. Knaccudukanus ogHoda3HbIX BHITPSIMUTENEH.

[TocTpoenue, NpuHIMI PabOTHI U MapaMeTPbl OJHOMOIYIIEPUOIHOM, ABYXIOIYIIEPHOIHON
1 MOCTOBOM cxeM BhollpsimiieHus. TpexdasHble cxembl BeIpsMieHus. BiusHue Xxapakrtepa
Harpy3ku Ha paOoTy BBIIPSIMUTENBHBIX cxeM. Criaxuparomue GuiabTpel. PaboTa Ha
BcTpeunyro D/IC. 3apsanbie ycrporicta. [InpoTHO-UMIySIbCHAsE MOAYJIsIUSL. MIMITynbCHBIE
MCTOYHMKM nUTaHus. CTabmiIn3aTopsl HanpspKeHus. ICTOYHUKY cTaOMIIBHOTO TOKA.
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B Tom umuciie, 1abopaTopHbIX padoT

JlaGopaTopuas padora Ne S VccnenoBanue omHO(]A3HBIX BBITTPSIMUTEIICH.
JlaGopaTopHas padora Ne 6 VccrienoBanue CriiaKuBaroux QuibTpoB.
JlabopaTopnasi pabora Ne 7 lccrnenoBanue ctabuinzaropa HanpsoKEHUS.

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




CamocrosiTesbHasi padoTa

Iloozomoska Kk 1a60pamopHviM pabomam.:

JlaGopaTopHas padora Ne S VccrnenoBanue oqHO(Aa3HBIX BBHITTPSIMUTEIICH.
JlaGopaTopnasi pa6ora Ne 6 lccrieqoBanue CriaxuBaronmx GUiIbTPOB.
JlabGopaTopHas padora Ne 7 VccrnenoBanue cTaOmin3aTopa HaNpsHKEHUS.

Tema 2.2. Yceuaurean

Coaep:xaHue y4eOHOro MaTepuaJia

Haznauenue u kiaccudukanus 31eKTpOHHBIX ycriutenae. CTpykTypHas cxema
3JIeKTpOHHOTO ycunutens. OCHOBHBIE MOKa3zaTean paboThl ycunuteneid. OOpaTHas CBA3b B
YCUIINTENSIX, €€ BUbI, Kilaccuukanus. Biusnue o6paTHOil CBsI3M HA OCHOBHbIE MOKa3aTeNn
paboThl ycunuTens: Ko3(h(OUIUEHT yCUIICHUS, YyBCTBUTEILHOCTD, BBIXO/IHAS! MOIIHOCTb.
CxeMbl BKIIIOUEHUS YCUITUTENbHBIX 2JIEMEHTOB B YCHIIMTENSAX. BiusiHue cxemM BKIIOUEHUS
YCUIIUTEIHHBIX JJIEMEHTOB HA YCUJICHUE TOKA MM HAIIPSDKEHUS B ycumuTesne. Buast pabounx
PEKMMOB YCHIIUTENLHBIX 37eMeHTOB. KpaTkas xapakTepuctuka pesxxumoB A, B, AB, C.
Crioco0b1 oOectiedueHrs pabovero peKuMa yCHIMTEIBHOTO JIeMEHTa (TpaH3uCcTopa).
CrnocoOsI mogauu cMenieHus. TepMocTaOuiIn3aus 1 TePMOKOMITEHCAIUS TTOJTI0KESHHS
paboyeil TOYKH MOKOsI YCHIIMTEIBHOTO AJIEMEHTA. Y CHITUTEIH IEPEMEHHOT0 TOKA U
Hanpsokenus. [loctpoenue u paboTa OJHOTAKTHBIX U ABYXTAKTHBIX KACKaJOB YCHIICHUS.
OcoOeHHOCTH TIOCTPOCHHUST BXOAHBIX M BBIXOIHBIX KAaCKaI0B. TpeOoBaHuUs, IPEIbIBIIEMbIC K
BXOJIHBIM (IIpeIBAPUTENBLHBIM ), IPEIBBIXOAHBIM (IPOMEKYTOUYHBIM) U BHIXOIHBIM
(oKOHEUHBIM) KacKagaM ycuiieHus. MHOTOKackaaHble ycuautenn. EMKocTHas, pesucTopHas
U TpaHcopmaTopHast MexXKackaiHble cBsi3u. CrocoObl yMEHBIIEHUS Mapa3uTHOM oOpart-
HOM1 cBs3u. [locTpoenue u padboTta pazoMHBEPCHBIX KaCKaI0B U SMUTTEPHBIX TOBTOPUTENEH.
YcunuTenu nocTosTHHOTO ToKa. bamaHcHble cXeMbl yCHIMTENeH MOCTOSIHHOTO ToKa. Jlpeiid
HYJIS U cTIOcO0bI ero ymeHbienus. Juddepennmansasie ycumutenu. OnepanuoHHbIe
yeuurtend. CxeMbl BKJIIOYSHHs ONEPallMOHHbIX YCHIINTeNeH

18

B Tom umuciie, 1abopaTopHbIX padoT

JlabopaTopHas padora Ne 8 MccienoBanue 0THOTAKTHOTO YCUIIUTEIS.
JlabopaTopuas padora Ne 9 VccrnenoBanue cxem BKIIFOUEHHS ONEPAIMOHHBIX YCHIIUTEIEH.

CamocrosiTesbHast padora

Ilooecomoska k nabopamopuvim pabomam Ne 8,9 UccnenoBanue 0THOTAKTHOTO YCUITHTEIIA.
HccnegoBanue cxem BKIIIOUEHHUS ONEPAIMOHHBIX YCUITUTENEH

Cocmasumu KoHCneKkmol, N0020MOGUMb OMEembl Had 80ONPOCHL NO MEMAM.
TepmocTaOunuzanus pexuMoB padboTsl, padoTa TpaHCPOPMATOPHBIX OJHOTAKTHBIX U
JBYXTaKTHBIX KacKaJl0B, OecTpacopMaTopHOro ABYXTAKTHOTO Kackaja, MHOTOKAaCKaIHbIE
YCUIIUTEIIH.

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




Tema 2.3. I'enepaTopsbl

Coaep:xaHue y4eOHOro MaTepuaJia

OO61as xapakTepuCcTUKa U KJIacCU(UKALIKA TeHepaTOPOB JIEKTPUUECKUX KOJICOAHUIA.
Konebartenbublit KoHTYp. CBOOOIHBIC KOJIEOAHUS B KOJIEOATEIILHOM KOHTYPE.
BroinykaeHHble KoyiebaHus B MOCIEI0BATEIbHOM U MapalljIeIbHOM KoJieOaTeTbHOM KOHTYpeE.
Bubl napainenbHbIX KOHTYpOB. BbiHYX/I€HHBIE KOJI€OaHUs B CBSI3aHHBIX KOHTYpax.
[TpuHIMI OCTpoeHUs U PaOOTHI TeHEPATOPa CUHYCOUAANBHBIX (TAPMOHUYECKHX )
kosebOanuii. OCHOBHEBIC MOHATHS M TPEOOBAHUS K IOCTPOCHUIO TEHEPATOPOB rapPMOHUIECKIX
konebanuii. ABroreneparop tuma LC. TpexTouednsie cxeMbl apTorenepaTopoB tuma LC.
Crabunuzanus yactotsl reneparopoB Tuna LC. KBapiieBbie reHepaTopbl U CXEMBI C
MIPUMEHEHUEM KBaplEeBbIX cTabuIn3aTopoB. COBpeMEHHBIE METO/IbI TOTYYCHHUS
rapMOHUYECKUX CUTHAIOB. CUHTE3aTOPBI YACTOTHI.

CamocrositesibHas padora

[ToaroroBuTh NOKIANA, MPE3EHTALMIO HA TeMY: «[ €HepaTopsl B yCTPOMCTBAX aBTOMAaTHKU HA
KEJIE3HOAOPOKHOM TPAHCIIOPTE»

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

Tema 2.4. DiekTpuyeckue
buabTpsI

Coaep:xaHue yueOHOro MaTepuaJia

OnexkTpudeckue QUIbTPhl, PA3HOBUAHOCTHU, IPUHLIUI pabOThI, 00JIaCTh IPUMEHEHHUS], CXEMBI
BKitoyeHus. LC-¢punbtpsl, RC- dunbtper

B ToM umnciie, 1a60paTopHbLIX padoT

JlabopaTopuasi padora Ne 10 MccnenoBanue ycTpoicTBa U pabOThI SJIEKTPUUECKUX
¢unbTpoB Tuna 36® u 3b-JCIII

CamocrosiTesbHast padoTa

Iloozomoska k nabopamopnou pabome Ne 10 ViccnenoBanue ycTpoicTBa U pabOThI
anexkTpuyeckux punptpoB THna 36® u 3b-J1CIII

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

Tema 2.5. DiieKTpOHHBIE
KJIIOYH

Conep:xaHue yueOHOro MaTepuaJia

OO6mue cBeeHns 00 IEKTPOHHBIX KITI0YaX Kak (GOpMUPYIOMINUX HEIMHEHHBIX LETISIX.
OCHOBHbBIE TIOHATHS O TUOJHBIX U TPAH3UCTOPHBIX KITIOUaX, UX BUAbL [IpuHIUIBI
MOCTPOESHHSI U paboTa TUOIHBIX KiTtouel. [I[pHHINIIBI MOCTPOSHHS U paObOTHI TPAH3UCTOPHBIX
KITII04Yel Ha OUMOJISIPHBIX U TOJIEBBIX TPAH3UCTOPAX. TPaH3UCTOPHBIE KIIIOYHU C BHEIIHUM
MCTOYHUKOM CMEIICHHUs. TpaH3uCTOPHBIN MepeKIItoYaTeh ToKa. Mo HbIe U TPaH3UCTOPHEIC
OTPaHUYUTENIN OJHOMOJISPHOTO U ABYXIIOJIIPHOTO CUTHAJIA

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

Tema 2.6. Jlornueckue

Conep:xaHue yueOHOIro MaTepuaJia

OK1, OK2,




3JIEMECHTbI

[TonsATHs 0 NOTUYECKUX QYHKIUAX, HIEMEHTaX U JIoTH4ecKkux ycrpoictBax B LIMMC.
OcCHOBHBIE XapaKTEPUCTUKH U NTAPAMETPBI JIOTHYECKHUX 3JIEMEHTOB. CXEMHBIE PEILICHUS
OCHOBHBIX JIOTHUECKUX 3JIEMEHTOB: TpaH3UCTOpHO-Tpan3uctopusie (TTJI, TTJILL),
sMuTTepHO-cBsi3aHHbIe (DCJI), uHTerpansHo-nHkekionnbie (M2J1), Ha moneBbIX
tpan3ucropax u KMOII cTpykrypax.

CamocrosiTesbHasi padoTa

O606H_ICHI/IC M CHCTeMaTH3alus 3HaHuM 110 TeMe. CocTaBlIeHHE OIIOPHBIX CXEM OTBETOB Ha
KOHTPOJIbHBIC BOITPOCHI 11O TCMC.

[IK1.1.,I1K2.7
I1IK3.2
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Tema 2.7. Tpurrepni

Copep:kaHue y4eOHOTro MaTepuaa

OO01ue cBeieHUs 0 TpUITepax U ux kiaccudukanus. [Ipunuun nocrpoenus u pabora
CXEM CUMMETPUYHOTO Tpurrepa. [IpumeHenne TpurrepoB B Ka4eCTBE JJIEMEHTOB MMaMSITH,
nenurtenei yactoTel. [locTpoeHne cTaTuueckux U JuHaMHYecKux Tpurrepos. Cocrtas
CXEMbl, HA3HAYEHUE JIEMEHTOB U MPUHIIUI ACUCTBUS HECUMMETPUYHOTO TPUTTEPA
[IMuTTa Kak popMUpOBATENS UMITYIBCOB MPSIMOYTOJIBLHON (POPMBI U3 CHHYCOUIATBLHOTO
HanpspkeHus. O6iacTh NPUMEHEHUS! TPUTTEPOB B yCTPOHCTBAX aBTOMATHKHU Ha
KEJIE3HOAOPOKHOM TPAHCIIOPTE

CamocrosiTesbHas padora

O606H.[CHI/IG U CuCTéMaTn3anus 3HAHUH 110 pa3aciy. CocraBiienue OIIOPHBIX CXEM OTBCTOB
Ha KOHTPOJIbHBIC BOIIPOCEHI IO TEMC.

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

2

Pa3nes 3. OCHOBbI MHKPO3JIEKTPOHUKH
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Tema 3.1. [IpyHumMnsI u

TEXHOJIOTHH MOCTPOEHUS
NMC

ConepxaHue y4eGHOro MaTepuaJjia

OO6mre cBeIeHUs] 0 MUKPORJIEKTPOHUKE. TEepMUHOIOTHS U KJITaCCU(PUKAIIMS HHTETPATHHBIX
mukpocxeM (MMC). Cucrema o6o3nauenuit UMC. OCHOBHBIE OHATHS O KOHCTPYKTUBHO-
TEXHOJIOTHYECKUX OCOOCHHOCTSIX M3TOTOBJICHHS HHTETPATBHBIX MUKpOcXeM. OCHOBHBIE
MOHSATHS O METOJIaX MU3O0JISIIIUHU DJIEMEHTOB U KOMIIOHEHTOB U MeTOAaX (hOPMUPOBAHUS
AKTUBHBIX U TACCUBHBIX 3JIEMEHTOB U KOMIIOHEHTOB B UMC. CxemMoTexHUUYeCKHe
ocobennoctu B IMC

CamocrosiTesibHas padoTa

IloaroroBka k OK3aMCHY.

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

2

Tema 3.2. Auajiorosbie
HUMC

Coaep:kanue y4yeOHOIro MaTepuaa

O6mue cBeeHns 00 aHaIOroBbIX HHTETpalIbHBIX MUKpocxeMax (AVIMC). OcoGennoctu
noctpoernst AUMC nist yeunenus, npeoOpa3oBaHust 1 00pabOTKU CUTHAJIOB.

CamocrosiTesbHast padora

OK1, OK2,
MK1.1.,TK2.7
K3.2

b
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[ToaroroBka Kk 3K3aMeHy.

Tema 3.3. [lupposrbie Copep:kaHue y4eOHOTro MaTepuaa 5 OK1, OK2,
UMC O6mue ceenenus o LIMMC. Jloruka npencraBieHus uHGpopmaiuu B nudposoii hopme. IIK1.1.,ITK2.7,
Knaccudukanus mudpoBbIx HHTErpanbHbIX MUKpocxeM. O000IeHe U cCHCTEMaTH3alus I1K3.2
3HaHUI
CamocrosiTesbHasi padora 2
[ToaroroBka Kk sK3aMeHYy.
IIpoMe:xkyTouHasi aTTecTalUs — IK3aMeH B 4 cemecTpe 12
Bcero 110

Jnst XapaKTepUCTHKH YPOBHS OCBOSHHS y4eOHOTO MaTepHaia UCIOIb3yIOTCS CIeAyIoIue 0003HAYECHNUS:

1. -03HaKOMUTENbHBIN (y3HaBaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. - penpoAyKTUBHBIN (BBIIOJIHEHUE ACSITEIBHOCTU IO 00pa3ily, MHCTPYKLIMU WU 110/ PYKOBOACTBOM)

3.- IPOAYKTUBHBIN (MIJITAHUPOBAHUE U CAMOCTOSATEIIBHOE BHINOJIHEHUE JESITEIbHOCTH, PELIeHNE IPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eciedeHnIo

VYdebHas AUCUUIUIMHA peaTu3yeTcs B 1a00paTopuu « DIEKTPOHHAS TEXHUKAY.

O6opynoBanue y4eOHOT0O KaOUHETa:

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

O6opynoBaHHOe paboyee MECTO MPEIo1aBaTers;

Metoanyeckoe obecriedeHre Mo AUCHUILTUHE «DJIEKTPOHHAs TEXHUKAY;

Pa3znarounsblii Matepuan Ass CTYACHTOB MO TUCIUIUINHE;

Harnsgasie mocoowst.

IInakarsr;

CTCHJIBI JIJISl BBITIOJIHEHUS 1a00paTOPHBIX paboT:

creng tuna SUCHCHP.001 PD (1068);

crenn tumra OMOUCP.001 PO (1097); 17J1-03.

N3mepuTenbHble MPUOOPHI: OJTHOIYYEBbIE JIEKTPOHHBIE OCIIMILIOTPa(bl U MYIbTUMETPHL;

['eneparop rapmMoHHYECKUX KOJIEOAHMUIA;

KoMI1eKT MOHTaXHBIX HHCTPYMEHTOB (Ha0Op OTBEPTOK, IJIOCKOTYOI[bI, OOKOPE3bI, MasIIBHUK
C MIPUHAJUICKHOCTSIMHE IS TAMKH, TUHIIETHI, H3MEPUTEIIbHBIC IIYIIbI);

HaOOPBI HIIEMEHTOB ¥ KOMIIOHEHTOB: MOJIYIIPOBOIHUKOBBIX MTPHUOOPOB (1IN0, OUTIONSAPHBIC U
MOJIEBBIE TPAH3UCTOPHI, TUPHCTOPHI, ONITONAPHI, IU(PPOBBIC U AaHATIOTOBBIE MUKPOCXEMBI), PE3UCTOPEI
(TOCTOSIHHBIE U TIEpEMEHHbBIE), KOHJEHCATOPhl (TIOCTOSIHHBIE U TIEPEMEHHBIE), MalloradapuTHBIE
Jpoccend, MallorabapuTHble TpaHC(hOpPMATOpbl (MMITYJIBCHBIC, COTJIACYIOUIME, ITOBBIIIAIOIINE,
MOHIDKAIOIIUE) U AP.

JUIEH3MOHHOE IIPOrpaMMHOE 0OecrieueHe

KOMITBIOTEPHI IO KOJTMYECTBY 00YJArOIMINXCS

nepudepuiiHbie yCTpOicTBa (CKaHep, MPUHTED);

MYJIbTUMEAUIHBIN IIPOEKTOP;

3.2. UnpopMmannoHHOe oOecnedeHne peajn3alui NporpaMmMbl
Ilepeyenr pexkomMeHayeMbIX Y4YeOHbIX W3JaHHH, JAONOJHHUTEJBHOH JIMTEPATYPbI

HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/1HOTEYHOTO (POHAA:
3.2.1.0cHOBHBIC HCTOYHHUKH:

1. 1. MockaroB E. A. DnexkTpoHHas TexHuka: yuyeOHoe mocobue / E. A. MockaTtoB. —
Mocksa : KuoPyc, 2023. — 199 c¢. — ISBN 978-5-406-11357-8. —TeKcT: 31€KTpOHHBII//
DNEeKTPOHHO-OUOIHMOTEUHAsE ~ CUCTeMa BOOK.RU : [cait]. — URL: URL:

https://book.ru/book/948718. —Pexum noctyna: 9bC «Book.ruy», mo nmaposto

3.2.2.J/lonoIHUTEIbHbIE HCTOYHUKH:

1.KouetkoBa A.E. DnexkTpoHMKa U MUKPOIPOIIECCOPHAsl TeXHUKA: yuyeOHoe mocooue / A. E.
KouerkoBa. — MockBa: YMIL XKXAT, 2023. — 152 c¢. — 978-5-907479-65-4. — Tekcr :
AIIEKTPOHHBIN // YMIJ KAT : AIIEKTPOHHAS oubnmorexka. — URL:
https://umczdt.ru/books/1037/280469/. — Pexum nocryna: 9b «YML XA T», no naposto

2.Camura E. 0. DnexTpoHHas TeXHHKA U MpeoOpa3oBaTesy B AIIEKTPOCHAOKEHUHU: ydeOHOoe
nocobue / E. FO. Canura, T. B. Kosanena, T. B. Komsakosa. — Owmck : OMI'VIIC, 2021. — 111 ¢. —
ISBN 978-5-949-41274-8. — Texkct: anekTpoHHBIH // JIaHb: 3E€KTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.Jlanbook.com/book/190234. —Pexum noctyna: 9bC «Jlauby, 1o maposto

3.Camuta E. FO. O6opynoBanue ajisi yCTpOMCTB 3JeKTpocHaO)eHus: yueoHoe mocodue / E.
1O. Canura, T. B. KoBanesa, 0. B. KonaparseB. — Omck: OMI'VIIC, 2022. — 96 c. — ISBN 978-
5-949-41296-1. — TexkcT: 3neKTpoHHBINA // JlaHb : snekTpoHHO-OMOMMoTeynas cucrema. — URL:
https://e.Janbook.com/book/264503. —Pexum nocryna: 3bC «Jlanb», no naposmito
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCHUILJIAHBI

KOHTpOJ'IB N OIICHKa pPE3YyJIbTaTOB OCBOCHHA y‘lC6HOﬁ JUCHUIINIMHBL OCYHIECTBIIACTCA

npenoaaBaTCyi€M B IMIPOLECCE ITPOBEACHUA TCOPETHUICCKUX, IMTPAKTUICCKUX U J'Ia60paTOpHBIX SaHHTHﬁ,

BBITIOJIHEHHS O0YUYaIOIIUMUCS WHIUBUTYAJIbHBIX 3aaHUH (TIOJITOTOBKH JOKJIAJIOB).
[IpomexxyTounas arrectamus B Gopme IK3aMeHa

Pe3ysabTarnl 00yyeHus

Kpurepun oueHku

MeTtoanbl OLIEHKH

Hepeqeﬂb 3HaHHﬁ, OCBauBa€MbIX B paMKaXx ITUCHUIIJINHBI:

— CYIIHOCTh (PU3UIECKUX
MPOIIECCOB, TPOTEKAIOUINX B

- o0yyaromumiicst OOBSICHSET CYIIHOCTh
(pU3UYIECKHX MTPOLIECCOB,

PA3JINIHBIC BUIBI
YCTHOI'O OIIpOCa,

YCTPOMCTB 3JIEKTPOHHOMN
TEXHUKH;

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

OK1, OK2,

MapKUPOBKE;

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

ANEKTPOHHBIX NPUOOpax u IIPOUCXOJSIINX B JIEKTPOHHBIX TECTUPOBAHUE,
YCTPOUCTBAX; YCTPOMCTBAX; KOHTpPOJIbHAs
— IPUHUUIBI BKIIOYEHUS - IOSICHSIET MPUHIUIIBI BKJIIOUEHUS paborta; oueHka
3JIEKTPOHHBIX IPUOOPOB U 3JIEKTPOHHBIX IPUOOPOB U MOCTPOEHUS | BBIOJHEHUS
IIOCTPOEHHUS SIEKTPOHHBIX AIIEKTPOHHBIX CXEM; nabopaTopHOI
CXEM; - IEPEUNCIISIET U XapaKTEPU3yeT paboThI.

— TUIIOBBIE Y3JIbl U YCTPOWCTBA | OCHOBHBIE TUIIOBBIE Y3JIbl U YCTPOMCTB

JJIEKTPOHHON TEXHUKH. IIEKTPOHHON TEXHUKH.

OK1, OK2,

I1K1.1.,I1K2.7, IT1K3.2

Ilepeyennb ymeHnuii, 0CBauBaeMbIX B pAMKaX JMCHUIIJIUHbI:

— OIIPENENATh U - 00yyaromMicsi yBEpeHHO YUTAET - OLICHKA
aHAJIM3UPOBATh OCHOBHbBIE AIIEKTPOHHBIE CXEMBbI, aHATU3UPYET U pe3yJbTaToB
napaMeTphl AJIEKTPOHHBIX CXEM | OLIEHHBAET UX pabOTOCIOCOOHOCTH; BBITIOJTHEHMS

U 110 HUM yCTaHaBJIMBAaTh - OIpeaesieT TUI U/WIM HOMUHAI 1a00PaTOPHBIX
paboTOCIOCOOHOCTD AJIEKTPOHHOI'O KOMIIOHEHTA TI0 €r0 pabot
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S.IEPEYEHD UCITIOJIB3YEMbBIX METOJOB OBYUYEHMU S

5.1. ITaccuBHbIE: JEKINH, OECENIbI, OMPOCHI, CAMOCTOSATEIbHASI pa00Ta, TECTHI, METO HIUTFOCTPAIlUi U

METOJ AEMOHCTPALIUI

5.2. AKTHBHbIE W UWHTEpPaKTHBHBIC: 00Opa3oBaTeNbHbIE BHUACOPHUIBMBI, WHTCPAKTUBHBIC HIPHI,

TBOPYCCKUC 3aJaHH.
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