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1 TACHOPT PABOUYEM IMPOT'PAMMBI YYEFHOM JUCHUTIJIMHBI

1.1 Ob6aacTs npuMeHeHnsi padoyeii NporpaMmsbl

Pabouas mporpamma yueOHor auctuiuimabl OI1.04 DyieKTPpOHHAsT TeXHHKA SBIISICTCS YaCThIO
IIPOrpaMMbl MOATOTOBKM crHenuanucToB cpeanero 3BeHa (nanee - IIIICC3) B coorBercTBUM ¢ OT'OC
CIIO mns cnenmansHOocTH 27.02.03 ABTOMAaTHKa M TEIEMEXaHHMKA Ha TPaHCHOpPTE (GKEJIE3HOIO0POKHOM
TpaHCIopTe).

[Tpu peanusanuu paboyeil mporpaMmbl MOTYT HCIIOJNB30BAThCS Pa3IUYHbIE 00pa3oBaTeIbHBIC
TEXHOJIOTHH, B TOM YHCJIE IUCTAaHIIMOHHbIE 00pa30BaTeNIbHBIC TEXHOJIOTHH, JIEKTPOHHOE 00yUYEHHUE.

Pabouas nmporpamma y4eOHON NHUCHUIUIMHBI MOXET OBITh HMCIOJb30BaHA B MPO(ecCHOHATBHOM

MOJIrOTOBKE, IEPENOArOTOBKE M MOBBIIICHUN KBATH(UKAUN pabodnx 10 Ipodeccusim:

DNEeKTPOMOHTEp MO OOCITY)KMBAaHHUIO M PEMOHTY YCTPOMCTB CHUTHAIU3AIMU, HEHTPAIM3AUH |
OJIOKUPOBKH;

DNEeKTPOMOHTAXHUK IO CUTHATM3ALUH, [ICHTPAIN3AIMN 1 OJIOKHUPOBKE.

1.2 MecTto y4yeoHoii tucuunandbl B ctpykrype OITOII-TIIIICC3:
YueOnas aucuuriauda OI1.04 DnekTpoHHAs TEXHHUKA SBJSETCS YacThio 00IIenpodeCCHOHATBHOTO

IUKJIA.

1.3 [Inanupyemble pe3yJIbTATHI OCBOCHHUS Y4eOHOMH AUCHUTLIMHBI:

1.3.1 B pe3ynbTaTe OCBOCHUS YU€OHOM TUCIUIIMHBI 00YYarOIIMics JOIKEeH

yMeThb:

— ONpeNeNIATh W AaHAJU3HPOBATh OCHOBHBIC IMapaMeTPhbl JJICKTPOHHBIX CXEM M 110 HHM

YCTaHaBJINBATb pa6OTOCHOCO6HOCTL YCTpOﬁCTB BHeKTpOHHOﬁ TCXHHUKU,
— [IPOU3BOAUTH HOZ[60p 9JICMCHTOB BHeKTpOHHOﬁ aIrapaTtypsl 110 3a/IaHHBIM ITapaMEeTpaMm

3HATh:
— CYUIHOCTb (PU3UYECKUX MPOLIECCOB, MPOTEKAIOIINX B JIEKTPOHHBIX NMPHOOpax U yCTpOICTBaX;

— NPUHIMIIBI BKIIFOYEHHUS 3JIEKTPOHHBIX TPUOOPOB U OCTPOEHUS SJIEKTPOHHBIX CXEM;
THIIOBBIE Y3JIbI U YCTPOMCTBA JIEKTPOHHOW TEXHUKHU.

1.3.2 B pe3ynbTare OCBOEHHs Y4EOHOH IMCIMILIMHBI OOydYarolIuiicss NOJKEH CPOpMHUPOBATH
CIIeTyTOIIe KOMITCTEHITHH:

-o0uue:

OK.01 Bri6upatp crocoOsl penieHus 3a1a4 npopeccHoHaIbHON NesSTeIbHOCTH MPUMEHUTENBHO K

Pa3JIMIHBIM KOHTCKCTaM

OK.02 Hcnonb30BaTh COBpEMEHHBIE CPEICTBA IOMCKA, aHATN3a U MHTEpIpETallui HHPOpMAaIUK U
MH(pOPMAITMOHHBIE TEXHOJIOTHH JIJIS BBITTOJIHEHHS 337124 MPOGeCCHOHATBHON IEATeTLHOCTH

-npogeccHoOHAIbHbIE:
I[IK 1.1 Amnamu3upoBaTh pabOTy CTAaHUMOHHBIX, MEPErOHHBIX, MHKPONPOIECCOPHBIX U

ANATrHOCTUYCCKHUX CUCTEM aBTOMATUKU 110 MPUHIUITHAJIBHBIM CXEMaM

I[IK 2.7 CocraBnaTh W aHATU3UPOBATh MOHTAXHBIE CXEMbl YCTPOHCTB CHUTHAJIU3AIHH,
LEHTPAIN3AUN U OJIOKUPOBKH, KEJIE3HOIOPOKHONH aBTOMATUKU M TeIEMEXaHUKH 10 MPUHIUITHATIBHBIM
cXeMaMm



I[IK 3.2 M3mepsaTh W aHaIWM3UpOBATh MapaMeTpbl NPHUOOPOB M YCTPOWCTB CHUTHAJIU3AIINH,
HEHTPAIN3AUHN U OJIOKUPOBKH.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI
2.1. O0beM yueOHOI JMCHHUIIIMHBI M BUABI Y4e0HOH padoThl

Ounas ¢popma o0yueHust

Bupa yueOHoii padoThI

O0BeM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 110
Oos3aTesqibHAst ayIUTOPHAsA yueOHas Harpy3Ka (Bcero) 92
B TOM YHCJIE:

JIEKIIUA 12
MPAKTUYECKHUE 3aHATUS

nabopaTopHBIC 3aHATHS 20
CamocrosiTesibHas padoTa o0yuaruierocs (Bcero) 8
B TOM YHUCIJIE:

HOILFOTOBK& K OTBE€TaM Ha KOHTPOJIbHBIC BOIIPOCHI 110 3aJaHHBIM TEMaM, 5
cucTeMaTHu3aIys 3HaHUM

[ToaroroBka AOKIIa0B 1
[MoaroroBka K 1aGOpaTOPHBIM 3aHATHSM 2
Ilpomesrcymounaa ammecmayusn 6 gpopme 3k3amena (4 cemecmp) 10




2.2. TemaTn4eckuii IJIAaH U co/iep:KaHue y4eOHOM TUCHUIINHBI

YpoBenb
OCBOCHMSI,
HaumeHnoBanue pasaesioB Coaep:xanue yueOHOro Marepuasa H GopMbl OPraHMu3anMH 1esITeIbHOCTH O0bvem B | (popmupyemsie
U TeM o0y4yarommxcs yacax KOMIIeTeHI 1 H,
JIMYHOCTHBIE
pe3yJabTaThl
1 2 3
BBenenue Conep:kaHue y4e0OHOTr0 MaTepHuaJia 2 OK1, OK2,
3ajauu ¥ 3HaYeHHE AUCLUILIMHBI HA COBPEMEHHOM 3Tare pa3BUTHA 00IIeCTBa U B CUCTEME [K1.1.,I1K2.7,
MOATOTOBKHU CIIEIIMAIIMCTOB, €€ CBSA3b C IPYrUMH nucuurinHaMu. Kinaccudukanus u I1IK3.2
BaKHEHIIIME HalpaBlIeHUs 3JIeKTPOHUKH. KpaTkas ucTopus BO3HUKHOBEHUS U Pa3BUTHS
AJIEKTPOHUKHU. TEXHOIIOTHUS 3JEKTPOHHBIX PHOOPoB. OOIACTh TPUMEHEHHS YIEKTPOHUKH.
Posib 1 3HaUeHME HIEKTPOHHON TEXHUKH Ha JKEeJIE3HOA0POKHOM TpaHcnopre. [lepcrekTuBbl
Pa3BUTHUSL FIEKTPOHUKHU
Pa3znen 1. JiemenTHasi 0a3a 3J1eKTPOHHBIX YCTPOICTB 36
Tema 1.1. IlaccuBHbIE Coaep:xaHue y4eOHOro MaTepuaJia 4 OK1, OK2,
3JIEKTPOHHbIE Ha3znauenue, kinaccuukaius, KOHCTPYKIMS, XapaKTEPUCTUKHA U MAPKUPOBKA ACCUBHBIX I1K1.1.,ITK2.7,
KOMIIOHEHTBI 3JIEMEHTOB JJIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJIEHCATOPOB, KaTyIIEK, IPOCCENEH, I1K3.2
TpanchopmaTopoB. Psiibl HomuHanoB paguoaeraneii E6, E12, E24, E48 u 1.1
Tema 1.2. dusuueckue Conep:xaHue y4eOHOro MaTepuaJia 4 OK1, OK2,
OCHOBBI Pa0dOTHI du3nyecKre 0OCHOBHI MOMYNPOBOJHUKOB. CTPYKTYypa 3JIEKTPOHHBIX 000JI04EK aToMa. I1K1.1.,ITK2.7,
MOJIYNIPOBOAHHUKOBBIX CTpyKTypa KpUCTAJUIMUYECKON PElIeTKH MOITyIPOBOAHUKOB. DHEpPreTnyecKas AuarpaMma. I1K3.2
npudopoB CoOcTBeHHas U MPUMECHAs! MPOBOAMMOCTD MOJYIIPOBOIHUKOB. ['eHepalus 1 peKoMOMHALUS
ANEKTPOHHO-ABIPOYHBIX Map. dusnueckue npouecchl B KOHTAKTHBIX COEAUHEHUAX
MIOJIYIPOBOJIHUKOB.
CtpykTypa ¥ MEXaHHU3M BO3HHKHOBEHHS 3JIEKTPOHHO-IBIPOUHOTr0 nepexoaa. Cpoiictea p-n
Iepexo/1a Py HAJIM4YMK BHEIIHETO HANPSDKEHMSI cMeLLeHNs. BonbTamnepHas XapakTepucTuka p-
nnepexoja. KoHTakTHast pa3HOCTh MOTEHIMAIOB METAJUI-TIOTYTIPOBOAHUK. [IpoOoii a11eKTpoHHO-
JBIPOYHOTO NEPEXOAA.
Tema 1.3. Coaep:xanue yueOHOro MaTepuaJia 6 OK1, OK2,
IMosynpoBOAHNKOBBIE Kinaccudukanms momynpoBOIHUKOBBIX HO0B. Y CTPOUCTBO, MPUHIIAI ICHCTBUS, IIK1.1.,I1K2.7,
JAHOABI BOJIbTAMIIEPHBIE XapAKTEPUCTUKH TNOJ0B Pa3INYHbIX BUJIOB. BBIIPAMUTENBHbIE JUOBI, I1K3.2

YCTPOWCTBO, TUIIBI IMOJOB M0 TEXHOJOTHYECKOMY IPUHIMIY, MADKHPOBKA




B ToM unciie, 1aGopaToOpHbIX padoT

JlabopaTopnasi pabora Ne 1 VMccienoBanue 1mojrylpoOBOJAHUKOBBIX BBIIPSIMUTEIBHBIX
JIMOJIOB.

Tema 1.4. bunousipubie Coaeprxanue yueOHOro MaTepuaJia OK1, OK2,
TPAH3UCTOPBI OO6mmue cBeIeHHS O CTPYKTYpe OUTIOJISIPHBIX TPAH3UCTOPOB. Y CTPONCTBO, MPUHIIHIT [IK1.1.,ITK2.7,
JEUCTBUS U CXEMBbI BKIIIOUEHHU. THUIIBI TPAaH3UCTOPOB, ONPEAEISIEMbIE TEXHOJIOTUEN I1K3.2
npou3BoJicTBa. CTaTMUECKHE XapaKTePUCTUKH TPAH3UCTOPOB. CXeMbI ¢ OOLIUM 3MUTTEPOM
(O9) u obmeii 6a30it (OB). Cucrema h-mapamMeTpoB, criocoObl UX ONMPEACTICHUSL.
B Tom umncJie, 1abopaTopHbIX padboT
JlabopaTopHas padora Ne 2 VccienqoBanue TUMIOBBIX CXEM BKIIFOUEHHS TPAH3UCTOPOB.
Tema 1.5. IlosieBble Coaep:xaHue y4eOHOro MaTepuaJia OK1, OK2,
TPAH3UCTOPBI [Tonessie Tpan3ucTopsl. [losieBbie TPaH3UCTOPBI C YIPABIAIOLIUM P-N MEPEXOAOM; [IK1.1.,ITK2.7,
YCTPOMCTBO, IPUHIIUI AEHCTBUS, CXEMA BKJIFOUCHUS, CTATUYECKUE XapaKTEPUCTUKH, CUCTEMA [1K3.2
MapaMeTpoB U CrocoObl ux onpenenenus. [loneBbie TpaH3UCTOPHI C U3OTUPOBAHHBIM
3arBopoM. MOII-Tpan3uctopsl co BcTpoeHHbIM KaHainoM; MOII-Tpan3uctops ¢
WHAYIIMPOBAHHBIM KaHAJIOM.
B Tom umnciie, 1abopaTopHbIX padoT
JlabGoparopuasi padora Ne 3 McciienoBanue CBOMCTB MOJIEBOI0 TPAH3UCTOPA B CXEME
BKJIFOUEHUSI C OOIIIUM HCTOKOM.
Tema 1.6. Tupucropsbl Coaep:xaHue y4eOHOro MaTepuaJia OK1, OK2,
Knaccudukanus THPUCTOPHBIX CTPYKTYp. JUHUCTOP, CHMMETPUYHBIN AUOIHBINH TUPUCTOD. I1K1.1.,ITK2.7,
Tpuoanblil TUPUCTOP (TPUHKUCTOD); BonbTamiepHble XapaKTEPUCTUKH, CXEMbI BKIIOUSHUS U I1K3.2
rapameTpsbl.
B Tom umnciie, 1abopaTopHbIX padoT
JlaGopaTopHas padora Ne 4 VccienoBanre CBOWCTB TUPHUCTOPOB.
Tema 1.7. Hennuneiinbie Conep:xaHue y4eOHOro MaTepuaJia OK1, OK2,
MOJIYIIPOBOJHUKOBBIE OcHOBHBIE OIpeeNIeHHs U KIaccu (UKL TOTYTTPOBOIHUKOBBIX PE3UCTOPOB. IIK1.1.,I1K2.7,
pe3ucTopbl TepMope3ncTopsl ¢ OTPUILIATENBHBIM U MOJIOKUTENBHBIM TEMIIEPATYPHBIM  KOA(PHUITUEHTOM [1K3.2
comnpoTuBiieHus. BapucTtopsl, no3uctopsl; bonometp. Ilapamerpst 600MeTpoB U
IIPUMEHEHHE B YCTPONWCTBAX KEJIE3HOJOPOKHON aBTOMATHKH.
Tema 1.8. Coaep:xanue yueOHOro MaTepuaJia OK1, OK2,
OnrTo3/1eKTPpOHHBIE 3akonbl poTordpdexta u PoTodIeKTPOHHOM 3Muccuu. DoTo-3MeKTpUUYECcKUe U IIK1.1.,ITK2.7,
npuoopskI CBETOM3TyYarole MpuOopsl: 00IIre CBeICHHS U KiIacCu(UKAIUs, TPUHIUI padOoThI, I1K3.2

XapaKTEPUCTUKHU, TapaMeTpbl U mpuMeHeHue. O01mue cBeIeHnust 00 ONTOAIEKTPOHHBIX




npudopax.

[IpeumymiecTBa U HEJOCTATKH MPHUOOPOB ONTOREKTPOHUKH. Kiaccupukarus
OIITORJICKTPOHHBIX MOIYIPOBOIHUKOBBIX TPprOOpoB. [lomynpoBogHIKOBEIE
¢borosnexTprudeckne (ONTOAIEKTPOHHBIE) TPUOOPHI: MPUHIIUIT PAOOTHI, XapaKTEPUCTUKH,
napameTpsl ¥ npuMeHenne. ONTpOHBI: IPUHIMIT PaOOThI, XapaKTEPUCTUKH, TapaMETPhI U
npumMeHenue. [loxynpoBogHIKOBBIE TPHOOPHI 0TOOpaXKEHHSI HH(OPMAITUN —
AIIEKTPOIFOMUHECIIEHTHBIE, CBETOANOIHBIC U )KUAKOKPHCTAIUINIECKHUE. Y CJIOBHOE
0003HaYCHHE U MAPKUPOBKA (POTOIIEKTPUUECKUX, CBETOU3ITYHAIOIIUX TPUOOPOB, ONITPOHOB
U IpuOOpPOB 0TOOPAXKEHUSI HHPOPMALIUH.

Konrponbnas pabora «3nemeHTHas 6a3a 3JEKTPOHHBIX YCTPOMCTBY

Pasnes 2. OcHOBBI CXeMOTEXHMKH YJIEKTPOHHBIX YCTPOMCTB

56

Tema 2.1. UcTOYHUKH
NUTAHUSA FIEKTPOHHBIX
YCTPOIiCTB

Coaep:xxanue yueOHOro MaTepuaJia

Bempsmutenu. Knaccudukanus oqHO(ha3HBIX BRITPIMUTEIICH.

[Toctpoenue, mpuHLIUI PAOOTHI U MMApaAMETPhl OJHOMOIYTIEPUOTHOM, ABYXIOIYTIEPUOTHOM
¥ MOCTOBOM cXeM BhIIIpsiMiIeHUs. Tpexda3Hble cxeMbl BRIIPSAMIICHUS. BinsHue xapakrepa
Harpy3ku Ha padoTy BBIIPAMUTENbHBIX cxeM. CriaxuBaronue GunbTpel. Pabora Ha
Bcrpeunyto D/IC. 3apsiaasie ycrpoiicTBa. [lnpoTHO-uMnynbcHas Moy isnus. MiMmyibcHbIe
ucTouyHuKU nutanus. Ctabunn3aTopsl HanpsbkeHus. MICTOUHUKY cTaOMIbHOTO TOKA.

10

B Tom umnciie, 1abopaTopHbIX padboT

JlabopaTopnasi pabora Ne 5 VccrnenoBanue o1HO(GA3HBIX BRIIPSIMUTENCH.
JlabopaTopnas padora Ne 6 ViccienoBanue CriiaKuBaronux GuibTpoB.
JlaGopaTopuasi pabora Ne 7 VccrnenoBanue cTabuinzaropa HapsoKEHUSL.

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

Tema 2.2. Ycniaureau

Coaep:xanue yueOHOro MaTepuaJia

Haznauenue u kiaccudukanys 31eKTpOHHBIX ycunutene. CTpykTypHas cxema
3JIeKTpOHHOTO yeunurens. OCHOBHBIE MOKa3zaTean paboThl ycuiuteneld. OOpaTHas CBA3b B
YCWIIUTENSX, €€ BU/bI, Kilaccupukanus. BiusHue oOpaTHOI CBsI3U HA OCHOBHBIE MOKa3aTeNN
paboThl ycunuTens: K03(h(OUIUEHT yCUIeHUs], YyBCTBUTEIBHOCTD, BBIXOAHAsI MOIIHOCTb.
CxeMbl BKIIFOUEHUS YCUITUTENbHBIX 2JIEMEHTOB B YCHIIUTENSX. BIusHuE cXeM BKITIOUEHUS
YCUJIMTEBHBIX JIEMEHTOB Ha YCUJICHUE TOKA WIIM HANlpsDKEHUs B ycunuTesne. Buast pabounx
PEKMMOB yCHIIMTENLHBIX 37eMeHTOB. KpaTkas xapakTepuctuka pesxxumoB A, B, AB, C.
Crnioco6b1 obecrieueHns paboydero pekuMa yCHIMTENbHOTO JIeMeHTa (TPaH3uCcTopa).
Crioco0sI mogaun cMenieHus. TepMocTabmn3aius 1 TEPMOKOMIICHCAITUS TTOT0KEHUS
paboyeil TOUKH MOKOsl YCHIIUTEIBHOTO AJIEMEHTA. Y CHIIUTEIN IEPEMEHHOT0 TOKA U
HanpspkeHus. [loctpoenue u paboTa OJJTHOTAKTHBIX U ABYXTaKTHBIX KaCKaJlOB YCHJICHUS.
OcoOeHHOCTH TOCTPOCHHUSI BXOAHBIX M BBIXOIHBIX KackaloB. TpeOoBaHus, NpeIbsBIsIeMble K
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OK1, OK2,
[K1.1.,I1K2.7,
I1K3.2




BXOJHBIM (ITPEIBAPUTEIIbHBIM ), TIPEIBBIXOTHBIM (TIPOMEXYTOYHBIM) U BHIXOTHBIM
(OKOHEUHBIM) KacKajaM ycujeHus. MHorokackaanelie ycuinutenu. EMKocTHast, pesuctopHas
1 TpaHchopMaTopHas MeXKacKaaHbie cBsi3u. CiocoObl yMEHBIIIEHUS TTapa3uTHON 00paT-
HO¥ cBsi3u. [locTpoenue u padboTa Gpa3oMHBEPCHBIX KACKA0B H SMUTTEPHBIX TOBTOPHUTEIEH.
YceunuTenu mocTOSHHOTO TOKa. bajmaHCHBIE CXeMbl YCHITUTE e TTOCTOSTHHOTO ToKa. Jlperid
HYJIA U clIoco0bI ero ymeHbInenus. Juddepennmansubie yemmurenn. OnepanruoHHbe
yeuauTend. CXeMbl BKIIFOYCHHS OTIePallMOHHBIX YCHIIMTENICH

B Tom umnciie, 1abopaTopHbIX padboT

JlabGoparopuasi padora Ne 8 MccienoBanue oqHOTAaKTHOTO yCUIIUTENS.
JlabopaTopnasi pabora Ne 9 VcciienoBanue cxem BKIKOUYEHHsI ONEPALMOHHBIX YCUIUTEIEH.

CamocrosiTesibHas padora

Cocmasumu koncnekmul no memam: TepmocTabunusanus pexxumMoB paboTsl, padora
TpaHcPOPMATOPHBIX OJHOTAKTHBIX U ABYXTAKTHBIX KaCKaJoB, OecTpachopMaTOpHOTO
JIByXTaKTHOTO KackaJia, MHOIOKacKa/iHble ycuminutenu. [loaroroska k 1aboparopHbiM
3aHSITHUSIM.

Tema 2.3. I'enepaTopsl

Coaep:xaHue y4eOHOro MaTepuaJia

OOw1ast xapakTepUCTHKa U KJIacCU(UKALUs TeHepaTOPOB IEKTPUUECKUX KOJIeOaHHH.
Konebarenbublit KOHTYp. CBOOOIHBIE KOJIEOaHUs B KOJIE0ATEIILHOM KOHTYPE.
BriHyx1eHHBIE KOJIe0aHMs B [TOCTIEI0BATEIbHOM U apajlyIeIbHOM KoJIe0aTeIbHOM KOHTYpE.
Bus! napaniensHeIX KOHTYPOB. BEIHYKIeHHBIE KOIEOaHHs B CBSI3aHHBIX KOHTYpPaXx.
[TpuHIMTI TOCTPOEHUS U pabOThI TeHEpaTOpa CHHYCOMTAIBHBIX (FApMOHUYECKHX )
kose0anuil. OCHOBHBIE MOHATHS U TPEOOBAaHUS K IOCTPOEHHUIO F€HEPATOPOB FrapPMOHUYECKUX
konebanuil. Aprorenepatop tuna LC. TpexToueunslie cxeMmbl aBToreHeparopon tumna LC.
Crabunmsanus 9actoTsl reHeparopo Tuna LC. KBapiieBbie reHepaTophl U CXEMBI C
IIPUMEHEHHEM KBaplEeBbIX CTa0MIN3aTopoB. COBpEMEHHbIE METO/Ibl OTYUEHHUS
TrapMOHUYECKUX CUTHAIO0B. CMHTE3aTOpPBI YaCTOTHI.

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

Tema 2.4. diekTpudeckue
¢puabTpsI

Coaep:xanue yueOHOro MaTepuaJia

DnexkTpudeckue QUIbTPhI, PA3HOBUAHOCTH, IPUHLIUI paOOThI, 00JIaCTh MPUMEHEHHS, CXEMBbI
BKitoueHus. LC-punptpsl, RC- ¢punbpTpsr

B ToMm unciie, 1a00paTopHbIX padoT

JlabopaTopnasi padora Ne 10 VccnenoBanue ycTpoicTBa U pabOThI 3JIEKTPUUECKUX
¢unpTpoB Tuna 3b® u 3b-JICIL»

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

Tema 2.5. DiIeKTPOHHBIE

Conep:kanue y4eOHOIr0o MaTepuaJia

OK1, OK2,




KJIKI04YH

O6mue cBeeHns 00 AMEKTPOHHBIX KITI0YaxX Kak (GOPMUPYIOMINUX HETUHEHHBIX LIETISX.
OCHOBHBIE MOHSTHS O TUOJHBIX M TPAH3UCTOPHBIX KIIFOUAX, UX BUBL. [IpUHIUIIBI
MOCTPOCHHUS U paboTa TUOIHBIX Kitodel. [IpuHIuIIBI mocTpoeHus U paboThl TPAH3UCTOPHBIX
KITI0Yel Ha OUMOJIAPHBIX U TOJEBBIX TPAH3UCTOPAX. TPaH3UCTOPHBIE KIIOYH C BHEIIHUM

UCTOYHHUKOM CMCUICHUS. TpaHSI/ICTOpHHﬁ NIEPEKI0YATEIIb TOKA. I[I/IO,Z[HI)IG " TPAH3UCTOPHBIC

OrpaHUYUTCIN OJHOIIOJIAPHOI'O U ABYXIIOJISIPHOI'O CUTHAJIa

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

Tema 2.6. Jlornueckue
3JI€MEHTHhI

Conep:kaHue y4eOHOTr0 MaTepHuaJia

[TonsaTus 0 NOTMYECKUX PYHKUIUAX, HIEMEHTAX U JIOTHYeCKUX ycTpoiictBax B LIUMC.
OcCHOBHBIE XapaKTEPUCTUKH U NTAPAMETPBI JIOTHYECKUX 3JIEMEHTOB. CXEMHBIE PEIICHUS
OCHOBHBIX JIOTHUECKUX 3JIEMEHTOB: TpaH3uCcTOpHO-Tpan3uctopusie (TTJI, TTJILL),
smuTTepHO-cBsizannbe (DCJ), uuTerpanbHo-uHKekimonnsie (M2J1), Ha moneBbIx
tpansuctopax u KMOII ctpykrypax.

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

Tema 2.7. Tpurrepni

Coaep:xanue yueOHOro MaTepuaJia

OOmrre cBeeHus 0 TpUrTepax u ux kinaccupukamnus. [lpuanun noctpoenus u padora
CXEM CUMMETPUYHOTO Tpurrepa. Ilpumenenue TpurrepoB B Ka4eCTBE JJIEMEHTOB I1aMSATH,
nenurtenen yactoTel. [locTpoeHne cratnueckux u JuHaMuueckux Tpurrepos. Cocrtas
CXEMBbl, HA3HAYCHUE DJIEMEHTOB U IPUHLIUI ACUCTBUSA HECUMMETPUYHOIO TPUTTEPA
[[ImMutTa KaK popMuUpOBATENs UMITYJICOB PSIMOYTOJILHON (POPMBI U3 CHHYCOUJATIBHOTO
HanpsokeHus. O0JacTh NPUMEHEHUS! TPUTTEPOB B YCTPOHCTBaX aBTOMATUKHU Ha
XKEJIE3HOAOPOKHOM TPAHCIIOPTE

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

Pasnea 3. OCHOBbI MHKPO3JIEKTPOHUKH

Tema 3.1. [IpyHuMnsI u
TeXHOJIOTHH IIOCTPOCHHUS
nmcC

Coaep:xaHue y4eOHOro MaTepuaJia

OO01ue cBeIeHUs 0 MUKPOAJIEKTPOHUKE. TepMUHOIOTHS U Ki1acCU(UKAIMS HHTErPATbHBIX
mukpocxeMm (MMC). Cucrema o6o3unauenuit UMC. OcHOBHBIE TTOHSTHS O KOHCTPYKTHUBHO-
TEXHOJIOTHYECKHX OCOOCHHOCTSIX M3TOTOBIICHHS HHTETPaIbHBIX MUKpOcXeM. OCHOBHbIE
MOHATHSI O METOaX U3OJISIIMH JICMEHTOB M KOMIIOHEHTOB M METOJ1aX (hOpMHUpOBAHUS
AKTUBHBIX U TTACCUBHBIX 3JIEMEHTOB U KoMnoHeHToB B UMC. CxeMoTexHUYeCKHE
ocobennoctu B UMC

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

Tema 3.2. AHAJIOrOBBIE
UMC

Conep:xanue yueOHOro MaTepuaJia

OOm1re cBeeHust 00 aHATOTOBBIX MHTErpaibHBIX MUKpocxeMax (AMC). Ocobennoctu
noctpoenust AUMC st ycunenus, mpeoOpa3oBaHust 1 00pabOTKHA CUTHAJIOB.

OK1, OK2,
[IK1.1.,ITK2.7,
I1K3.2

Tema 3.3. llndposbie

Coneprxanue y4eGHOro MaTepuasia

OK1, OK2,
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NMC O6mme ceenenus o [IUMC. Jloruka npencraBnenus napopmaiuu B mudpoBoit opme. I1K1.1.,ITK2.7,
Krnaccudukanus nudpoBbIX HHTETPATHHBIX MUKPOCXEM. [1K3.2

IIpoMexxyTouHasi aTTecTalusi — 3K3aMeH B 4 ceMecTpe 10

Bcero 110

Jl1s XapaKTepUCTHKU YPOBHS OCBOCHHS y4eOHOT0 MaTepHalia UCIOIb3YIOTCS CIIEeIyIoIIe 0003HaYeHUS:

1. -03HaKOMUTENBHBIN (y3HABaHUE PaHEe U3YUYCHHBIX 00BEKTOB, CBOHCTB);

2. - peNpOAYKTUBHBIHN (BBITOJIHEHUE AEATEIHLHOCTHU MO 00pa3ily, MHCTPYKLUHU WIH O] PYKOBOACTBOM)

3.- IPOAYKTUBHBIH (IJITAHUPOBAHUE M CAMOCTOSTEIIHFHOE BHIMIOTHCHHE JCATSIILHOCTH, PEIICHUE MPOOIECMHBIX 3a/1a4)
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3. YCJIOBUSI PEAJIM3ALIMU TPOTPAMMBI YYEBHOM JUCITATLTAHBI

3.1 TpeGoBaHusl K MUHUMAJBLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

VYyeOHasi AUCUUILINHA peaIU3yeTcs B 1a0opaTopuu « DJIEKTPOHHAS TEXHUKAY.

O6opynoBanue yueOHOT0O KabUHeTa!

Paboune mecta 1o KOMM4eCcTBY 00y4aromuxcs (CTo, CTy);

O6opynoBaHHOE paboUyee MECTO MPEIoIaBaTelIs;

MeTtoauueckoe oOecrieueHne Mo TUCHUILUINHE « DJIEKTPOHHASI TEXHUKA,

PaznaTounblif MaTepua s CTyIEHTOB 1O AMCLUILINHE,

Komruiekc MeToanueckux yka3zaHuil 1Sl CTyA€HTOB-3a04HUKOB;

Harnsgasie mocoowst.

IInakarsr;

CTEH/IbI JIJIs1 BHITIOJIHEHHUS JIAOOPATOPHBIX paboT:

crern tTuna SUCOCHP.001 PO (1068);

crern Tuna OMBDUCP.001 P3 (1097); 17J1-03.

N3mepuTenbHble MPUOOPHI: OJAHOIYYEBBIE JIEKTPOHHBIE OCHUILIOTpadbl U MyJIbTUMETPHI,

['eneparop rapmMoHHYECKUX KOJIEOAHMUIA;

KoMI1eKT MOHTaXHBIX HHCTPYMEHTOB (HaOOp OTBEPTOK, IJIOCKOTYOIIbI, OOKOPE3bI, MasIbHUK
C TIPUHAJICKHOCTSMH IS TAHKH, TTUHIICTHI, U3MEPUTEIIBHBIE IIYTIHI);

HaOOPBI DJIIEMEHTOB U KOMIIOHEHTOB: MOJYIIPOBOJAHUKOBBIX IPHUOOPOB (AUOABI, OUTIONISPHBIEC U
MOJIEBBIE TPAH3UCTOPBI, TUPHCTOPHI, ONTOMAPHI, IIU(PPOBBIE U AaHATIOTOBBIE MUKPOCXEMBI), PE3UCTOPHI
(TOCTOSIHHBIE M TIEpEMEHHbIE), KOHJEHCATOPhl (TIOCTOSIHHBIE U TIEPEMEHHBIE), MalloradapuTHBIE
Ipoccend, MaiorabapuTHble TpaHCPOpPMATOpbl (MMITYJIBCHBIC, COTJIACYIOUIME, ITOBBIIIAIOIINE,
MOHIKAIOIIUE) U AP.

JIOKaJIbHAsA CETh C BLIXOZIOM B Internet;

JIMIIEH3UOHHAs oneparontas cucrema Windows 8.1;

nuneH3noHHas nporpamma Microsoft Office2013;

JMIEH3MOHHAs  aHTuUBHpycHass nporpamma ESET Nod 32;nmuren3uoHHas mnporpaMma
FineReader 7.0

KOMIIBIOTEPHI IO KOJIMYECTBY 00yUaIOIIUXCS

nepudepuiinpie yCcTpoiicTBa (CKaHep, IPUHTED);

MYJIBTUMEIUNHBIN ITPOEKTOP;

Ilepeyenb JIMIEH3MOHHOTO M  CBOOOJHO PACIPOCTPAHSIEMOr0 IMPOrPaAMMHOIO
obecrmeyeHn:

[lepeuenn HCIIOJIb3YEMBIX y4eOHBIX W3JaHUH, HNuTepHeT-pecypcos,
JIOTIOJTHUTEIIbHOM JTUTEPATYPHI.

IIpu u3ydeHuM NTUCHHUILVIMHBI B GopMaTe 3J1eKTPOHHOr0 00y4eHHsI ¢ MCIOJb30BaHHEM
JAOT: IIpenynusepcapuym

3.2. UndopMmannoHHoe obecrniedeHHe peaju3alu NporpaMmbl

Ilepeyenr pexoMeHAyeMbIX Y4YeOHbIX W3JaHUH, JAONOJHHUTEJIbHOH JIUTEpPaTyphl
HNuTtepHeT-pecypcoB, 6a3bl JaHHBLIX 0M0IMOTEYHOT0 (POHIA:

3.2.1.0cHOBHBIC HCTOYHHUKH:

1. 1. MockartoB E. A. DnexktponHast TexHuka: yuyeOHoe nocooue / E. A. MockatoB. —
Mocksa : KuoPyc, 2023. — 199 c. — ISBN 978-5-406-11357-8. —TekcT: 351€KTpOHHBI//
DNEeKTPOHHO-OMOINOTeUHAsT — CUCTeMa BOOK.RU : [cair]. — URL: URL:

https://book.ru/book/948718. —Pexxum mocryna: 95C «Book.ruy, 1mo maposro

3.2.2. 10110 THUTEIbHbIE UCTOYHUKM:

1.KouetkoBa A.E. DnexkTpoHMKa U MUKPOIIPOIIECCOPHAsl TeXHUKA: yueOHoe mocooue / A. E.
KouerkoBa. — Mocksa: YMIL XKAT, 2023. — 152 c¢. — 978-5-907479-65-4. — Tekcr
AJICKTPOHHBINA /l YMII KAT : AJICKTPOHHAS oubmoTeka. — URL:
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https://umczdt.ru/books/1037/280469/. — Pexum nocryma: 9b « YMIL XKJ[T», mo mapoiio

2.Camura E. FO. DnekTpoHHast TeXHUKA U MpeoOpa3oBaTelid B AICKTPOCHAOKEHUH: yueOHOE
rnocobue / E. 1O. Canura, T. B. KoBanena, T. B. Komsaxkosa. — 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 noctyna: DbC «Jlanby, o napoio

3.Canmuta E. FO. O6opynoBanue ajis yCTPOMCTB 3JeKTpocHaO)KeHus: ydeOHoe mocobue / E.
10. Canura, T. B. Kosanesa, 0. B. KongparseB. — Omck: OmMI'YIIC, 2022. — 96 c. — ISBN 978-
5-949-41296-1. — TekcT: anekTpoHHbId // JlaHb : 35eKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/264503. —Pexum noctyna: DBC «Jlauby, 1Mo maposro
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIHUILIVNHBI

KOHTpOJ'IB N OICHKa PE3YJIIbTATOB OCBOCHHA y‘l@6HOI>i JUCHUILIMHBI  OCYIICCTBIIACTCA

npenoaaBaTCyi€M B IIPOLECCE ITPOBEACHUA TCOPETHICCKUX, ITPAKTUICCKUX U na6opaT0prlx 33HHTHI>1,

BBIMOJIHEHHUS 00YYaIOMIMMHUCS MHINBUAYAIbHBIX 3a1aHUH (IIOJrOTOBKH JOKJIAIO0B).
[IpomexxyTounas arrectamus B Gopme IK3aMeHa

PesyabTaTsl 00yyeHus

Kpurtepun onenkn

MeToanl OIEeHKH

l'[epeqeﬂb 3HaHHﬁ, 0CBAaMBAaEMbIX B paMKaX JUCHUIIIMHDbI

— CYHIHOCTh (PU3UUYECKUX
MPOIIECCOB, MPOTEKAIOIINX B

- 00y4aroImuicst O0BSICHSIET CYITHOCTh
(U3UYECKUX MPOIECCOB,

pa3IMYHbIC BHUJIBI
YCTHOT'O OIpoca,

YCTPOMCTB JIEKTPOHHOMN
TEXHUKH;

— IPOU3BOIMTH MOAOOP
3JIEMEHTOB JIEKTPOHHOMN
anmnapaTypsl 110 3a/IaHHbIM
rapamerpam.

OK1, OK2,

MapKHpPOBKE;

[1K1.1.,I1TK2.7, 11K3.2

ANEKTPOHHBIX MPUOOpaxX U MIPOUCXOASAIINX B 3JIEKTPOHHBIX TECTUPOBAHUE,
YCTpPOMCTBAX; YCTPOMCTBAX; KOHTPOJbHAs
— IPUHIUIBI BKIOYEHUS - IOSACHSIET MPUHLIUIIBI BKIIFOUEHUS paboTa; oreHka
3JIEKTPOHHBIX TPUOOPOB U AJICKTPOHHBIX MPUOOPOB U TIOCTPOCHUS | BBITIOJHEHUS
IIOCTPOEHHUS SJEKTPOHHBIX AIIEKTPOHHBIX CXEM; nabopaTtopHoit
CXEM; - IEPEUYHUCIISIET U XapaKTepU3yeT paboTHL.

— TUIIOBBIE Y3JIbl U YCTPOMCTBA | OCHOBHBIE TUIIOBBIE y3JIbl U YCTPOHCTB

JJIEKTPOHHOW TEXHUKH. AIIEKTPOHHON TEXHUKH.

OK1, OK2,

I1K1.1.,I11K2.7, I11K3.2

Ilepeyenb yMeHuil, 0OCBAaUBaeMbIX B PAMKAaX IMCUMILIAHbI:

— OTPENENITh U - 00y4aroImuiCs YBEPEHHO YUTACT - OLICHKA
aHAJIM3UPOBATh OCHOBHBIE AIIEKTPOHHBIE CXEMBI, aHATU3UPYET U pe3yabTaTOB
rapaMeTphl AJEKTPOHHBIX CXEM | OIIEHUBAET WX pabOTOCIIOCOOHOCTD; BBITIOJTHCHUS

Y 110 HUM YCTaHaBIIUBaTh - OIpeeNsieT TUT U/IIM HOMUHAT 1abopaTOPHBIX
paboTocrocoOHOCTh AIIEKTPOHHOT'O KOMITOHEHTA IO €ro pabor
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S.IEPEYEHD UCITIOJIb3YEMbBIX METOJA0B OB YYEHU

5.1. [TaccuBHBIE: IeKIMH, OECEIBI, OTIPOCHI, CAMOCTOSTENIbHAS Pab0Ta, TECThI, METOJI MJLTIOCTPAIUH

METOJ JEMOHCTPALIUI

5.2. AKTHBHbIE M UWHTEpPaKTHBHBIC: 00pa30BaTe/lbHBIE BHUACO(PHUIBMBI, WHTCPAKTUBHBIC HIPHI,

TBOPYCCKUC 3aJaHH.
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