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1 MACHOPT PABOYEM IMPOI'PAMMBbI YYEBFHOM JTUCHUATLIVHBI

1.1 O6nacTs IpuMeHeHUsA padoyeii MPOrpaMMbl

Pabouas mporpamma yueOnoi mucturuimHbl OIL02 DiieKTpOHHASI TE€XHHKA SBIISETCS YacTHIO
MpOTPaMMBbl TOJTOTOBKU CHEIHATKCTOB cpenHero 3BeHa (manee - TIIICC3) B cootBerctBUM ¢ DI'OC
CIIO gnsa cuenumansaoctd 23.02.09 ABToMaTHKka M TelleMEXaHHKA Ha TpaHcHopTe (FKEIE3HOA0POKHOM
TPAHCIIOPTE).

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

Pabouast mporpamma yd4eOHON IUCHHMIIJIMHBI MOXKET OBITh MCIIOJB30BaHA B MPO(ecCHOHAIBHON

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

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

DNEKTPOMOHTAXXHHK 10 CUTHAINU3ALUH, IIEHTPATH3ALUU 1 OJOKHPOBKE.

1.2 MecTo yuyeOHoli aucuuniinabl B crpykrype OIOII-IIIICC3:
VYuebnas mucrumumaa OI1.02 DnexrpoHHas TEXHUKA SBISICTCS 9acThIO 00 IEPo PecCrOHaThbHOTO

OHUKIIA.

1.3 lInanupyembie pe3yabTaThl OCBOCHUSI Y4eOHOW TUCHMIIUHBI:

1.3.1 B pe3ynbTate OCBOEHUS y4eOHON AUCITUTIITUHBI O0YyJaloNMics TOMKEeH

yMeThb:

— OIpemeisiTh W aHAJIW3WPOBATH OCHOBHBIC IMapaMEeTpPhl JJIGKTPOHHBIX CXeM H TI0 HHM

YCTaHABIIMBATh pabOTOCIIOCOOHOCTD YCTPOHCTB 3JIEKTPOHHON TEXHUKU;
— IIPOU3BOAMTH [1000P IEMEHTOB IEKTPOHHOM anmnapaTypsl 110 3alaHHbIM [TapaMeTpam

3HATB:
— CYIIHOCTh (PM3HYECKUX MPOLECCOB, MPOTEKAIOIMX B 3JIEKTPOHHBIX IPUOOpaxX U YCTPONUCTBAX;

— IIPUHIOUIIBI BKIIFOUCHUWS 3JICKTPOHHBIX HpI/I60pOB H ITOCTPOCHU A 3JICKTPOHHBIX CXCM,

— TUIIOBBIE Y3JIbl U YCTPOKCTBA MIEKTPOHHON TEXHUKH.

1.3.2 B pe3ynbraTte OCBOCHHS y4eOHOW TUCIMIIIMHBI OOy4JaromMicCs JOKEeH cpopMHUpOBaTh
ClIeAyolpe KOMIETEHIINU:

-o01e:

OK.01 Bbi6upats crioco0bl peieHus 3a1a4 npo GecCHOHaNbHOMN AeSTeIbHOCTH IPUMEHUTENBHO K

Pa3iInYHbIM KOHTCKCTaM

OK.02 Hcmonb30BaTh COBpEMEHHBIE CPEJICTBA MIOMCKA, aHAIN3a U UHTEPIIPETANU MHGOPMAITNU U
MH(pOPMAIMOHHBIE TEXHOIOTHH JUISl BRIIOTHEHUS 33/1a9 MPO(ecCHOHATBHOMN AeSTeTbHOCTH

-npo¢ eccHOHAJIbHBIE
I[IK 1.1 Anamu3upoBaTh pabOTy CTAHIIMOHHBIX, TIEPErOHHBIX, MHKPOIPOIIECCOPHBIX U

JAUArHOCTUYCCKUX CUCTCM aBTOMATHUKU 110 MPUHIUITHAJIBHBIM CXEMaM

IIK 1.2 BpImoaHATh pa3paOb0TKy MOHTQKHBIX CXE€M YCTPOWCTB CHUTHAJIW3ALMHU, IIEHTPAIU3AIUN 1
OJIOKUPOBKH, KEJIE3HO0POKHON aBTOMAaTUKU U TEJIEMEXaHUKU 10 MPUHIUITHAIBHBIM CXeMaM

I[IK 1.3 Ilpou3BoauTh HU3MEpEeHHUs MapaMeTpoB IPUOOPOB U YCTPOMCTB CUTHAJM3AIUU,
LEHTpaIU3aLUH U OJIOKUPOBKH.



ITK 3.2 OcyIiecTBIATh PErYIMPOBKY U IMPOBEPKY PabOTHI YCTPOUCTB U MPUOOPOB CUTHAIIM3AIINH,
[[EHTPAJIN3AINHU U OJIOKHUPOBKH.

1.3.3 B pe3ynaprare OCBOCHHS MPOTpaMMbl Y4eOHOW AMCIUIIIMHBI peau3yeTcs Mporpamma
BOCITUTAHHS, HAIPaBJICHHASI HA OPMUPOBAHUE CICAYIOIMX JTUIHOCTHBIX pe3yabTatoB (JIP):
- 3a0oTsAnmMics 0 3alMTe OKPYXAIOIIEH cpenbl, COOCTBEHHON W 4yXKOi O€301MacHOCTH, B TOM

qucie Mu@poBoif;

- ToTOBHOCTD 00y4aromieTOCsl COOTBETCTBOBATh OXUIAHUSM pPabOTOJaTeNeH: OTBETCTBEHHBIH
COTPY/AHUK, AUCHUIUIMHUPOBAHHBINA, TPYHAOJIOOMBBIA, HAILCICHHBIA HA JOCTH)KCHHE MOCTABJICHHBIX
3a1a4, 3 (H(PeKTUBHO B3aUMOJCHCTBYIOIMIA C YWICHAMH KOMaHbI, COTPYIHUYAIONMH C IPYTUMHU JIIOJIbMH,
MPOEKTHO MBICIISIIMKA;

- CrocoOHBI K TEHEPUPOBAHHWIO, OCMBICICHUIO U JOBEICHUIO JI0 KOHEYHOW peanm3aiiuu
MpeagaraeMplXx HHHOBAITUH;

- [IposBastonmii cmocoOHOCTH K HENPEPHIBHOMY pa3BUTHIO B 00JacTu MpodecCHOHATBHBIX
KOMIIETEHIIUN ¥ MEXKIUCIUIIIMHAPHBIX 3HAHUH.



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

Ounas popma o0yueHust

Bun yue0Hoi padoThI

O0LeM yacoB

MakcumaJsibHas yyeOHasi Harpy3ka (Bcero) 112
Obs3aTenbHasi ayIUTOPHAsA y4eOHasi Harpy3Ka (Bcero) 74
B TOM YHCJIE:

JIEKIIA U 54
MPAKTUYECKUE 3aHATHS

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

[ToaroroBka K OTBETaM Ha KOHTPOJIbHBIC BOIPOCHI TI0 3aaHHBIM TEMaM, 7
CHCTeMAaTH3aIWs 3HAHHH, MOATOTOBKA K 9K3aMeHY

ITonroroBka gokmnagoB 3
[TonroroBka K J1a00paTOPHBIM 3aHIATHAM 10
Ilpomesrcymounas ammecmayusn 6 gropme 3x3amena (4 cemecmp) 18




2.2. TemaTn4eckuii IVIaH ¥ COAeP:KaHUE ydeOHOM INCUMIIIMHBI

YpoBeHb
OCBOEHMS,
HaumeHnoBaHue pa3aeioB Conepxanue yueOHOro Matepuajia u ¢opMbl OpraHu3anum JesATeJbHOCTH O6bem B | ¢opmupyemble
U TeM 00y4JaIoIIMXCSI yacax KOMIIe Te HIINH,
JIMYHOCTHBIE
pe3yJIbTaThl
1 2 3
BBenenne Conep:kanue y4eOHOro MaTepuajia 2 OK1, OK2,
3amauu ¥ 3HaYEHUE AUCIUILIMHBI HA COBPEMEHHOM ITaIle Pa3BUTHUs OOIECTBA U B CUCTEME [K1.1- TIK1.3,
MOATOTOBKU CIEI[UATNCTOB, €€ CBS3b ¢ ApyruMu AuctunanHamu. Kimaccudukamms u T1IK3.2
BAOKHEHIIME HATIPaBIICHUS JIEKTPOHUKH. KpaTKast ncTOpysi BOSHUKHOBEHHS M Pa3BUTHS
AJIEKTPOHUKH. TeXHOIOTHS 3JEKTPOHHBIX TpuOopoB. O61acTh MPUMEHEHUS JIEKTPOHUKH. 2
Posb 1 3HaUEHME TIEKTPOHHON TEXHUKU HAa JKEJIE3HOA0POKHOM TpaHcmopre. [lepcrekTuBbl
Pa3BUTHS DIICKTPOHUKH
Paznen 1. DnemenTHasi 6a3a 3J1€e KTPOHHBIX YCTPOHCTB 32
Tema 1.1. ITaccuBHbIC Copep:xanue y4eOHOIo MmaTepuaJia 4 OKl1, OK2,
3JIeKTPOHHbIE Hasznauenue, knaccu@ukaius, KOHCTPYKIUS, XapaKTepPUCTUKA U MapKUPOBKA MMACCUBHBIX [IK1.1- TIK1.3,
KOMIIOHEHTBI 3JIEMEHTOB 3JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJIEHCATOPOB, KaTYIIEK, APOCCENEH, [1K3.2
TpanchopmaTopoB. Psnel HomuHanos paguoneraneit E6, E12, E24, FA8 uT.n.
2
Tema 1.2. ®uznueckue Copep:xanue y4eOHOIo MmaTepuaJia 2 OKl1, OK2,
OCHOBBI PaGoThI dusruecKre OCHOBHI IIOMYIPOBOAHUKOB. CTPYKTYpa DIIEKTPOHHEIX 000JI0YEK aTOMA. [IK1.1- TIK1.3,
MOJIyPOBOTHUKOBBIX CTpyKTypa KPHCTaJUTMYECKON PEIIETKH MOJIYIPOBOAHUKOB. DHEpPreTHUECKas qruarpamMmma. I1K3.2
npubopos CobcTBeHHas U MpUMecHas POBOIUMOCT MOIYIIPOBOJHUKOB. ['eHepanus u pekoMOnHanus
AJIEKTPOHHO- IBIPOYHBIX Map. OU3NYecKre MpoIecchl B KOHTAKTHBIX COETMHEHHSIX 2
MOJTYIIPOBOTHUKOB.
Crtpykrypa M MEXaHU3M BO3HHMKHOBEHUS JIEKTPOHHO-ABIPOYHOTO repexoaa. CBoicTra p-n
nepexo/ia Py HaJIMYMH BHEIIHETO HANPSDKSHUST CMEEHMS. BosbramriepHas XapaKkTepuCcTHKa P-
nnepexona. KoHTakTHas pa3HOCTh MOTEHIMAIOB METAIUT-TIONy pOBOIHUK. [Tpo00ii areKrpoHHO-
JBIPOYHOTO  TIEPEXOIA.
Tema 1.3. Conepxanue yueOHOro MaTe puaJia 5 OK1, OK2,
IHosrynpoBoAHUKOBEIE Kunaccuukanus moxyrnpoBOHHKOBBIX TUOIOB. Y CTPOWCTBO, TPUHIIUI ACHCTBUS, I1K1.1- TIK1.3,
JANOBI BOJIFTAMITEPHBIC XapaKTEPUCTUKU HOJOB PA3IMYHBIX BUJIOB. BEIIPSIMUTEIIEHBIEC OB, I1K3.2




YCTPOﬁCTBO, TUIBI AUOJ0B 11O TCXHOJIOTHYCCKOMY NPUHIUITY, MAPDKUPOBKA

B ToM uncie, Ja00pPaTOPHBIX PadoT 2
JlabopaTtopnas padora Ne 1 VccienoBanue nonynpoBOAHUKOBBIX BBITPSIMUTEIBHBIX
JIMOJIOB.
CamocrosiTessbHast pabora
Ilooeomosxa k rabopamopnoii pabome Ne [ ViccnenoBanue moxynpoBOHHKOBBIX
BBINIPSMUTENbHBIX JUOJIOB.
Tema 1.4. bunoasipabie Copep:xanue yueOHOro MmaTepuaJia OK1, OK2,
TPaH3UCTOPBI OOume cBeeHHS O CTPYKTYpe OUITOSIPHBIX TPAH3UCTOPOB. Y CTPOHCTBO, MTPUHITUTI [IK1.1- TIK1.3,
JEeUCTBUSI U CXeMbl BKITIOYEHUS. TUIIBI TPAaH3UCTOPOB, ONIpeIeNsieMble TEXHOJIOTHEH [1K3.2
npou3BojcTBa. CTaTHYECKUE XapaKTEPUCTHKH TPAaH3UCTOPOB. CXEMBI C O0IIM SMUTTEPOM
(OD) u obmeii 6a3oii (OB). Cucrema h-mmapaMeTpoB, CrIoCOObI X OMPEICICHHS. 2
B Tom 4ncae, 1a6opaTopHbIX padoT
JlabopaTopnasi pa6ora Ne 2 VccienoBaHue TUITOBBIX CXeM BKIIIOUECHHS TPAH3UCTOPOB.
CamocrosiTeibHas padora
Iloocomoexa k nabopamopnotl pabome Ne 2 ViccnenoBaHre TUTTOBBIX CX€M BKITIOUCHUSI
TPaH3UCTOPOB
Tema 1.5. IlosieBbIe Copep:xkanue y4e0OHOro MmaTepuajia OK1, OK2,
TPaH3UCTOPbI ITonessie Tpan3ucTOpbl. [loseBbIe TPaH3UCTOPHI C YIPABISAIOIMM P-N HEPEX0I0M; [1K1.1- TIK1.3,
YCTPOMCTBO, MIPUHIIKII ICHCTBHS, CXeMa BKITIOUCHHSI, CTATHYCCKIE XaPAKTEPUCTUKH, CHCTEMa I1K3.2
rapamMeTpoB M criocoObl ux onpeneneHus. [loneBbie TpaH3UCTOPBI ¢ U30IMPOBAH HHIM
3aTBOpoM. MOII-Tpan3ucTopsl co BCTpoeHHBIM KaHanioM; MOII-Tpan3ucTopsl 2
WHIYIIHPOBAHHBIM KaHAJIOM.
B Tom uncie, 1a60paTOPHBIX PadoT
Jlabopatopnasi padora Ne 3 lccinenoBanue cBOKCTB II0JIEBOIO TPAH3UCTOPA B CXEME
BKJIFOUEHU S C OOIIMM HCTOKOM.
CamocrosiTeibHast paboTa
Iloocomoexa k nabopamopnou pabome Ne 3 ViccnenoBaHue CBOMCTB IMOJIEBOTO TPAH3UCTOPA
B CXE€ME BKIIIOUEHUS C OOIIMM HCTOKOM.
Tema 1.6. Tupucropsi Conep:xanue yueOHOIo MmaTepuaJia OK1, OK2,
Knaccudukamus THPUCTOPHBIX CTPYKTYP. JIMHUCTOpP, CAMMETPUYHBIN THOIHBINA THPUCTOP. I1K1.1- T1K1.3,
TpuonHbIil TUpUCTOp (TpUHUCTOP); BoslbTamnepHblie XapaKTepUCTUKH, CXEMbl BKIFOUEHHS U [1IK3.2
IapameTphl.
B ToM unciie, 1a60paTOPHBIX padoT 2




Jlabopatopnas padora Ne 4 VccienoBanue cBONCTB THPUCTOPOB.

CamocrosiTesibHas padoTa

Iloocomoexa k nabopamopnotl pabome Ne 4 ViccnenoBanvue CBOMCTB THPUCTOPOB.

Tema 1.7. Heauneiinoie
MOJIyNPOBOTHUKOBbIE
pe3ucTopbI

Copep:kanue y4eOHOro MmaTepuajia

OcHOBHBIE OIpeIeICHHS U KITacCH PUKAIUs MOTYIIPOBOAHUKOBBIX PE3UCTOPOB.
TepMope3uCcTOphI C OTPUIIATETIBHBIM U IOJ0KUTEIBHBIM TEMIIEPATYPHBIM KO3 PUIIIEHTOM
compoTtuBieHus. Bapucropsl, mo3ucropsr; bomomerp. Ilapamerpsr 6osioMeTpoB 1
MIPUMEHEHHUE B YCTPOMCTBAX KEJIE3HOIOPOKHON aBTOMATUKH.

OK1, OK2,
I1K1.1- TIK1.3,
[1IK3.2

2

Tema 1.8.
Onro3J/ieKTPOHHBIE
npuodopbI

Copep:kanue y4eOHOro Mmatepuajia

3akoHbI poTodddekTa U GOTOIIEKTPOHHOU IMHUCCHU. DOTOIICKTPUICCKUEC U
CBETOM3IIyUaIoNe TPUOOPHI: 001ImMe CBECHUS U KTacCUUKAIINS, TTPUHITAT PabOTHI,
XapaKTEepPUCTUKH, TTapaMeTphl U TpuMeHeHue. OOIme cBeAeHHS 00 ONTOIEKTPOHHBIX
npudopax.

[IpeumymecTBa 1 HeJOCTATKU MPUOOPOB onTodekTpoHuku. Kiaccu pukanms
OIITORJIEKTPOHHBIX MOIYIPOBOAHUKOBEIX MPUOOPOB. [lomyrnpoBogHIKOBBIE
doTodMeKTpIUecKre (OMTOAICKTPOHHBIC) TPHUOOPHI: TPUHIIHI PAOOTHI, XapaKTEPUCTHUKH,
napameTpsl U mpuMeHeHne. ONTPOHbBI: IPUHIUT PaOOTHI, XapaKTEePUCTUKU, TTapaMETPhI U
npuMeHeHue. [1oynmpoBoTHUKOBEIE TPUOOPHI OTOOpaXKEHUI MHPOPMAITUN —
AJIEKTPOJIIOMUHECLIEHTHBIE, CBETOAUOHBIE U KU IKOKPUCTAIITNYECKHE. Y CIOBHOE
0003Ha4YeHHE U MapPKUPOBKA (POTOIIEKTPUUECKUX, CBETOURITYYAIOIMX MPHOOPOB, ONTPOHOB
1 IpuOOpPOB 0TOOpAKEHUS HH(POPMAIIHH.

Tema 1.9 KonrposabHasn
pabora

KonTponbHas pabora «DiemeHTHast 6a3a 3JeKTPOHHBIX YCTPOHCTBY

Pa3nes 2. OCHOBBI CXeMOTEXHUKH 3J1e KTPOHHBIX YCTPOCTB

49

OKl1, OK2,
[IK1.1- TIK1.3,
I1IK3.2

2

Tema 2.1. UcTOUYHHKH
NMUTAHUA 1€ KTPOHHBIX
YCTPOICTB

Copep:kanue y4eOHOro MmaTepuajia

Bempsmutenu. Kiaccudukanust oqH0oGa3HBIX BRITPSIMUATEICH.

ITocTpoenue, mpuHIMN PabOTHI U MapaMeTpbl OAHOMOJIYIEPUOAHOM, IBYXIOIYIEPHUOIHOM
1 MOCTOBOMH cxeM BhInpsaMieHus. Tpexdasubie cxembl BbIIpsMiIeHUs. BiusHue xapakrepa
Harpy3ku Ha paboTy BBIIPSAMUTENBHBIX cxeM. CriaxuBatonme puabTpel. Pabora Ha
Bcrpeunyro DJIC. 3apsaansle yerpoiicTa. [llupoTHo-umnynscHas Mmoaynsanus. MMmnynscHble
MCTOYHUKM uTaHusl. CTaObuam3aTropsl HanpsbkeHus. MIcTouHuKK cTaOUIIbHOTO TOKA.

15

B Tom uncie, 1a6opaTopHbIX padoT

JlabopaTtopuasi padora Ne 5 lccienoBanue oHO(A3HBIX BBITPSIMUTEICH.
JlaGopaTopnasi padora Ne 6 ccienoBanue criaaxuBarOnmx (QUIBTPOB.
JlaGopaTtopuas padora Ne 7 VccienoBanue ctabuimsaropa HalpsHKeHUSL.

OK1, OK2,
[K1.1- TIK1.3,
[1IK3.2

2




CamocrosiTesbHast pabora

Iloocomoexa k nabopamopHvuim pabomam:

JlaGopaTopnas padora Ne 5 MccnenoBanue ogHO(MA3HBIX BBIPSAMHUTEICH.
JlaGopaTtopuasi padora Ne 6 lccienoBanue criuaxuBaonmx (QHIBTPOB.
JladopaTopnasi pa6ora Ne 7 VccnenoBanue ctabuim3aTopa HampspKEHUS.

Tema 2.2. Ycuaurean

Copep:xkanue y4eOHOro MmaTepuajia

Haznauenue n wraccudukanus 371eKTpOHHBIX yeunuTteneid. CTpyKTypHas cxema
3JIeKTpOHHOTO yeuiauTens. OCHOBHBIE TOKa3aTenu paboThl yeunutenei. OOpaTHast CBSI3b B
YCHIIMTENSIX, €€ BHU/IbI, Kiaccuukanus. BrusHue oOpaTHON CBsI3M Ha OCHOBHBIE ITOKA3aTEIH
paboThl ycuauTens: KO3POUIHEHT YCUIICHUS, YyBCTBUTEIBHOCTD, BEIXOIHASI MOIIIHOCTb.
Cxembl BKIIIOUEHUSI YCUITUTEIBHBIX 3JIEMEHTOB B YCUIIUTENSAX. BiausHue cXxeM BKITIOUEHUS
YCUJIUTENBbHBIX 3JIEMEHTOB Ha YCUJIEHHE TOKA WJIM HAPsDKEHUsSI B ycruinTene. Buisl pabounx
PEXKUMOB YCHIIMTENbHBIX 3JIeMEHTOB. KpaTkas xapakrepuctuka pexumoB A, B, AB, C.
Croco0b1 obecrieueHust pabodero pekuma yCHIIMTETLHOTO 3JIEMEHTa (TPaH3UCTOpa).
CnocoObl motaun cMenieHus. TepmocTabuin3anus 1 TEPMOKOMIIEH AU MTOJIOKESHUS
paboueil TOYKM MOKOSI YCUIIMTENIBHOTO 3JIEMEHTA. Y CHIIUTENN IEPEMEHHOTO TOKa U
Hanpspkerus. [loctpoerne u paboTa OJHOTAKTHBIX U JIBYXTAKTHBIX KAaCKaJlOB YCHJICHUS.
Oco0eHHOCTH MOCTPOCHUSI BXOHBIX U BBIXOJIHBIX KaCKaJ0B. TpeboBaHus, MpeabIBIIIeMbIC K
BXOJHBIM (TIPEIBAPUTENBHBIM), TPEABBIXOHBIM (TTPOMEKYTOUHBIM) U BBIXOJIHBIM
(OKOHEUYHBIM) KacKaZaM ycuJsieHUs.. MHOTOKacKaJHble yCHJIUTENU. EMKOCTHAs1, pe3ucTopHas
U TpaHcopMaTopHas MeXKackaaHble cBs3u. CrocoObl YMEHbBILICH ST TTapa3UTHOM 00pat-
HOi1 cBsi3u. [locTpoenue u pabora (azoMHBEPCHBIX KACKAIOB U YMUTTEPHBIX TOBTOPUTEICH.
Ycunurenu mocTOSHHOTO TOKA. bajaHCHBIE CXeMbl YCHIIMTENCH MOCTOSIHHOTO ToKa. Jpeiid
HYJS U cr1ocoObl ero ymeHblieHus. Juddepenimansupie yeunurtenu. OnepanuoHHble
yeunutenud. Cxembl BKIIOUYEHHS ONepallMOHHBIX YCUIIUTENeH

14

B Tom uncie, 1a60paTOPHBIX PadoT

JlabopaTopnasi padota Ne 8 VccinenoBanue 0JHOTAaKTHOTO YCHJIMTEISL.
JlaGopaTopnasi padora Ne 9 VccinenoBanue cxeM BKIIOYEHUS ONEPAIMOHHBIX YCUITUTEIICH.

CamocrosiTenbHast paboTa

Iloocomoexa k nabopamoprvim pabomam Ne 8,9 ViccnenoBanne OAHOTAKTHOTO YCUITUTEIS.
HccnenoBanue cxeM BKIKOYEHUSI ONlepalliOHHBIX YCUIIUTENEH

Cocmasumu KOHCNeKmbl, N0O20MOBUMb OMEEMbl HA BONPOCHL NO MEMAM.:
TepmocTabunu3aius pexxuMoB padoThI, padoTa TpaHCHOPMATOPHBIX OJHOTAKTHBIX U
JIBYXTaKTHBIX KacKaJoB, OecTpacGopMaTOPHOTO JIBYXTAKTHOTO KacKaja, MHOTOKACKATHBIC
YCUJIUTEIIH.

OK1, OK2,
[1K1.1- TIK1.3,
[1IK3.2




Tema 2.3. I'eHepaTopsl

Copep:kanue y4eOHOro MmaTepuajia

OOmmas xapakTeprucTUKa U KIacCu(UKAIHsI TeHEPaTOPOB IEKTPUUECKUX KOJICOaHUH.
Kone6arenbHblit kKOHTYp. CBOOOIHBIE KOJIEOaHUS B KOJIEOATETbHOM KOHTYpE.
BeiHyx1eHHbIe KOJIeOaHUs B TIOCTIEIOBATEIBHOM H ITApAJUIETIbHOM KOJICOATEIIEHOM KOHTYpE.
Bup! napannenbHbIX KOHTYPOB. BbIHYX/I€eHHBIE KOJIeOaHUs B CBA3aHHBIX KOHTYpax.
[IpuHUMT TOCTPOCHHS U pabOTHI TeHEpaTOPa CUHYCOMAATIBHBIX (TApMOHUYECKHUX)
kosiebanuii. OCHOBHBIE OHATHS U TPEOOBAHHUSI K TOCTPOCHHIO FEHEPATOPOB rapMOHUYECKUX
kosiebanuii. ABTorenepartop tumna LC. Tpexroueunsie cxembl aBToreHeparopos Tuma LC.
Crabunu3zanus yacToTsl reneparopos tumna LC. KBapiieBbie reHepaTopbl 1 CXEMBI €
MPUMEHEHHUEM KBapIIEBBIX CTa0MIM3aTOpoB. COBpEMEHHBIE METO bl TIOTyIEHUS
rapMOHMYECKHX CUTHaJIOB. CHHTE3aTOPHI YACTOTHI.

CamocTosiTeibHas paboTa

ITogroToBUTH AOKJIaZ, NPE3CHTAL IO HAa TEMY: «FeHepaTopLI B YCTpOﬁCTBaX ABTOMAaTHKKU Ha
JKCJIC3HOAOPOKHOM TPAHCIIOPTE»

OKl1, OK2,
[K1.1- TIK1.3,
[1IK3.2

2

Tema 2.4. DiekTpudeckKue
(puabTpsI

Conepxanue yueOHOro MaTe puaJia

Dnexrpuyeckue GUIBTPbI, PA3HOBUIHOCTH, IPUHIUIT pabOThI, 00JaCTh TPUMEHEHHUSI, CXCMBI
BrmoueHus. LC-dunstphl, RC- huimbTpbl

B Tom uncie, 1a6opaTopHbIX padoT

JlabopaTopnasi padora Ne 10 VccrnenoBanue yctpoiicTBa U pabOThI SJIEKTPUIECKUX
¢unpTpoB T 36D 1 3b-JCIII

CamocrosiTeibHast paboTa

IToozomosxka k nabopamoprotl pabome Ne 10 ViccnenoBanue ycTpoicTBa  pabOThI
anekrpudeckux ¢unapTpoB Thna 3b® u 3b-JICIHI

OKl1, OK2,
[IK1.1- TIK1.3,
[1K3.2

2

Tema 2.5. Di1eKTpOHHBIE
KJII0YH

Copep:kanue y4eOHOro MmaTepuajia

OOmnme cBeneHus 00 AIMEKTPOHHBIX KIF0YaX Kak (OPMHUPYIOIMX HETHMHECWHBIX IETIsIX.
OcCHOBHBIE TOHATHUSA O TMOAHBIX U TPAH3UCTOPHBIX KIH0YaX, UX BUABL. [ [puHIMIE]
MOCTPOEHUS ¥ paboTa JUOJHBIX KITtoUel. [IpHHIIUIIBI TOCTPOSHUS M pabOTHI TPaH3UCTOPHBIX
KII0Yei Ha OMMOJISAPHBIX U MOJIEBBIX TPaH3UCTOpaX. TpaH3UCTOPHBIE KIOYH C BHEIIHUM
HMCTOYHUKOM CMelieHUs. TpaH3uCTOPHBIN EPEKIoYaTeb TOKa. JIMOAHBIE U TPAH3UCTOPHBIE
OTPaHUYHUTENIH OJTHOMOJIIPHOTO U JBYXIOJIIPHOTO CHUTHAJIA

OK1, OK2,
[IK1.1- TIK1.3,
[1IK3.2

Tema 2.6. Jlormueckue

Copep:kanue y4eOHOro MmaTepuajia

OK1, OK2,
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3JIECMEHTHBI

[TousATHS 0 MOTMYECKUX (PYHKUHMSX, dJIEMEHTaX U JIorhueckux ycrpoiictBax B LIUMC.
OcCHOBHBIE XapaKTEPUCTUKH U MapaMeTPhI JIOTUYECKUX 3JIeMEHTOB. CXeMHBbIE peIeHUs
OCHOBHBIX JIOTHYECKUX 3JIEMEHTOB: TpaH3uCTOpHO-Tpan3uctopHeie (TTJI, TTJIL),
smuTTepHO-CBsizanHbIe (DCJI), naTerpanbHo-nHKekunonuble (M2J1), Ha moneBbIX
tpan3uctopax u KMOII ctpykrypax.

CamocTosiTeibHas paboTa

O606H.[€HI/IC H CUCTEMAaTU3al A 3HaHui mo TeMe. CocraBieHue OITOPHBIX CXCM OTBCTOB Ha
KOHTPOJIBHBIC BOIIPOCEI ITO TCMCE.

[1K1.1- TIK1.3
[1K3.2

2

Tema 2.7. Tpurrepbt

ConepxkaHue yueOHOro MaTepuasa

OO6ume cBeeHMs O TpUITEpax U ux Kiaccuukauus. [IpuHuun nocrpoeHus u padora
CXeM CHMMETpUYHOro Tpurrepa. [IpuMmeHeHHNe TpUITEpOB B KAUECTBE JIEMEHTOB MaMSTH,
nenuTeneil yacTotel. [locTpoeHne ctaTuuecKux U TMHaMH4ecKuX TpurrepoB. CocraB
CXEMbl, Ha3HAYEHHE AJIEMEHTOB U MPUHIUII IEHCTBUS HECUMMETPUYHOTO TPUITEPA
[IMuTTa Kak GopMUpOBATENS UMITYIbCOB MPAMOYrOJbHONW (OPMBI U3 CHHYCOMAAIBHOIO
HanpspkeHus. O01acTh IPUMEHEHHS TPUITEPOB B YCTPOICTBaX aBTOMAaTHKM Ha
KEJIE3HOJOPOKHOM TPAHCIOPTE

CamocrosiTesibHas paboTa

OO0o0mmenne u cucTeMaTu3amus 3HaHuM 1o pazaeny. CocTaBieHUE OMTOPHBIX CXEM OTBETOB
Ha KOHTPOJIbHBIE BOMPOCHI IO TEME.

OK1, OK2,
[1K1.1- TIK1.3
[1K3.2

2

Paznen 3. OCHOBBI MUKPO03.J1

CKTPOHUKU

11

Tema 3.1. IlpuHuunbr 1

Copep:kanue y4eO0HOro Mmatepuajia

TEXHOJIOTUH MOCTPOE HUSA
nMC

OOume cBeICHUS 0 MUKPOIJIEKTPOHUKE. TepMUHOJIOTUS B KIIaCCH(PUKAIIAST HHTETPATBHBIX
mukpocxem (MMC). Cuctema o6o3naueHuit UMC. OCHOBHBIC TOHSTHS O KOHCTPYKTHBHO-
TEXHOJIOTNYCCKUX 0C06CHHOCT}IX HU3TrOTOBJICHUS MHTCIPAJIBHBIX MUKPOCXCM. OCHOBHEIE
IIOHATHUA O METOAAaX U30JIAINU 3JICMECHTOB U KOMIIOHCHTOB 1 METOdax (1)0pMI/IpOBaHI/I5[
AKTUBHBIX U TTACCUBHBIX AJIEMEHTOB U KOMIIOHEHTOB B UMC. CXeMOTEeXHIYECKHE
ocobennoctu B UMC

CamocrosiTesibHas padboTa

[ToaroToBKa K 3K3aMeHY.

OK1, OK2,
I1K1.1- TIK1.3
[1IK3.2

2

Tema 3.2. AHAJIOTOBBIE

Conepxanue yueOHOro MaTe puaJia

nMC

OO6ume cBeneHus 00 aHAIOTOBBIX MHTErpasibHBIX MUkpocxemax (AMMC). Ocobennoctu
noctpoennss AUMC nnisa yeuneHus, mpeoOpa3oBaHusi 1 00paOOTKH CUTHAJIOB.

CamocTosiTesibHasi paGoTa

OKl1, OK2,
[1K1.1- TIK1.3
[1K3.2

2
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IToaroToBKa K 3K3aMeHY.

Tema 3.3. LHu¢p posbie Copep:kanue y4eOHOro MmaTepuajia ) OK1, OK2,

UMC Oo6ume cBenennst o [IUMC. Jloruka npeacrasieHus nHGopMauu B {udpoBoii Gopme. IIK1.1- TIK1.3,
Knaccudukanus 1uppoBbIX HHTErPaIbHBIX MUKpocxeM. O000IeHne 1 cucTeMaTH3aims I1IK3.2
3HaHUU
CamocTosTesibHasi padoTa 1 2
[ToaroToBka K 3K3aMeHY.

IIpome:kyTO4YHAs aTTeCTALMS — IK3aMeH B 4 cemecTpe 18

Bcero 112

J1s XapaKkTepuCTUKN YPOBHS OCBOCHHS y4eOHOTO MaTepuaa UCIOIb3YIOTCS CIEAYIONHEe 0003HAYCHHUS:

1. -o3HaKOMUTENBHBIN (Y3HABaHHE paHEEe H3YYCHHBIX OOBEKTOB, CBOMCTR);

2. - penpOAYKTUBHBIH (BBIITOJIHEHUE AESTEIbHOCTH 110 00pasIly, HHCTPYKIIUU WM I10J] PYKOBOJICTBOM)

3.- POAYKTUBHBIHN (MJTAHUPOBAHUE U CAMOCTOSITEIIEHOE BBITIOJIHEHHUE JACATEIbHOCTH, PEIICHHE TTPOOJIEeMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ALIAA ITPOT'PAMMBbI YUEBHOM JTACHUILIUHBI

3.1 TpeGoBaHusi K MUHHMAJIbHOMY MaTepPHAJIBHO-TEeXHUYECKOMY 00ecreYe HUI0

VYuebHas TUCHUIUIMHA pealTu3yeTcs B 1a00paTopuun «IJIEKTPOHHAS TEXHUKAY.

OOopynoBanue yueOHOTO KaOWHETA:

Paboune mecta 1o KonuuecTBy oOydaronmxcs (CTOJ, CTYI);

OO0opynoBanHOE pabouyee MECTO TTPEMOAaBaTENS,

Meroanueckoe obecredeHne o IUCHUIIINHE «IEKTPOHHAs TEXHUKA;

Paznarounslif MaTepuan i CTyAEHTOB 110 AUCHHUTLIIUHE;

Harnsnaeie nocoOusi.

IImakatsr;

CTEH/IbI JJIs1 BBITTOJIHEHU I Ta0OpaTOPHBIX paboT:

crenq tuna JUCICHP.001 PO (1068);

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

W3mepuTenbHble TPUOOPHI: OJJHOTYYEBBIE AIEKTPOHHBIE OCHUIUIOTPadbl U MYIbTUMETPHI;

['eneparop rapMoOHHYECKUX KOJICOAHUIA;

KoM1muiekT MOHTaKHBIX HHCTPYMEHTOB (Ha0Op OTBEPTOK, MIIOCKOTYOLbI, 00 KOpe3bl, MasiIbHUK
C MIPUHAISKHOCTAMH JJIS TAWKU, TUHIETHI, U3MEPUTENbHBIE IIyIIbI);

HaOOPBI JIEMEHTOB M KOMITOHEHTOB: TIOJTYITPOBOTHUKOBBIX TPHOOPOB (IHOIBI, OUTIONISIPHBIC U
MOJIEBbIE TPAH3UCTOPBI, TUPHUCTOPBI, ONTONAPHI, IHU(PPOBLIE U AHATOTOBBIE MUKPOCXEMBI ), PE3UCTOPHI
(TOCTOSIHHBIE U TIEPEMEHHBIE), KOHJAEHCATOpbl (IIOCTOSHHBIE U IEPEMEHHbIE), MajoradapuTHbIE
JIpocceny, MayioradapuTHbIE TpaHC(opMaToOpbl (MMMOYIBCHBIC, COTIACYIONME, ITTOBBIMAIOIIHE,
MOHMXAOUWeE) U Ap.

JHMIIEH3MOHHOE ITPOTpaMMHOE oOecrieueHne

KOMITBIOTEPBI 110 KOJIMUYECTBY O0YyJaroIMXCcs

nepudepuiinble ycTpoiicTBa (ckaHep, MPUHTED);

MYJIbTUMEIUMHBIN TPOEKTOP;

3.2. UndopmanuonHoe obdecneveHHne peaau3anuy NporpaMmbl

IlepeyeHb peKOMEHAYeMbIX Y4YeOHbIX M3AaHMH, JJONOJHUTEJLHON JIMTEPATYPbl
HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0HOIHOTEYHOTO GoHaA:

3.2.1.0cHOBHbIE HCTOYHUKH:
1. MockatoB, E. A., DnekrponHas TexHuka : yuebHoe mocobue / E. A. MockaroB. —

MockBa : KnoPyc, 2023. — 199 c¢. — ISBN 978-5-406-11357-8. — URL:
https://book.ru/book/948718 (mara obpamenus: 16.05.2025). — TekcT : 371€KTPOHHBIH.
3.2.2./101n0JTHUTEJIbHbI€ HCTOYHHKH:

13



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOW JUCIUATLIVHBI

KoHTpons u olleHKa pe3ylbTaToB OCBOEHHS Y4eOHOro TMpeaMeTa OCYLIECTBIISETCS
npenojaBaTeeM B MPOIEecce MPOBEACHUS TEOPETUUECKUX, TPAKTUYECKU X U TAOOPATOPHBIX 3aHSTHH,

BBITIOJIHEHU ST 00YJaIOIMMKCS WHAUBUIYaTbHbIX 33JaHH I (ITOJTOTOBKU JTOK/IAJIOB).

[Ipomexxyrounas artectanus B opMe dK3aMeHa

PesyabraThl 00y4yeHUsA Kpurtepuun oueHku MeToabl OLle HKH
IlepeyeHb 3HAHMI, 0OCBAUBAEMBbIX B PAMKAX THCIUILIAHBI :
— CYIHOCTh (PM3HIECKUX - 00y4Jarommiics 0OBICHSET CYIHOCTh pazITUYHbIC BUBI
MPOLECCOB, MPOTEKAIOLMX B (r3HYeCKUX MPOIIECCOB, YCTHOT'O OIpoca,
3JIEKTPOHHBIX TPUOOpax u MPOUCXOSIIMX B JEKTPOHHBIX TECTUPOBAHMUE,
YCTPOMCTBAX; YCTPOMCTBAX; KOHTPOJIbHAS
— IPUHIIUIIBI BKIIOYEHU S - MMOSICHSIET MPUHIUIIBI BKITFOUEHU S paboTa; olleHKa
3JIEKTPOHHBIX TPUOOPOB U 3JIEKTPOHHBIX TPUOOPOB U MOCTPOCHUSL | BHITTOJIHEHUS
ITOCTPOEHMS AJIEKTPOHHBIX 3JIEKTPOHHBIX CXEM; nabopaTopHOit
CXeM; - IEPEYUCISET U XapaKTepu3yeT paboThI.
— TUTIOBBIC Y3JIbl ¥ YCTPOMCTBA | OCHOBHBIEC TUIIOBBIC Y3JIbI M YCTPOUCTB
3JIEKTPOHHOM TEXHUKU. 3JIEKTPOHHOM TEXHUKU.
IlepeyeHb ymMeHMii, OCBaMBaeMbIX B PAMKAX M CUMILJIMHBI :
— OMpeNesaTh U - 00OyJaroImMiicss YyBEpEHHO YUTAET - OLICHKA
aHaJM3UPOBATH OCHOBHBIE AJICKTPOHHBIE CXEMbI, aHAJIU3UPYET U pe3yabTaToB
MapaMeTphl AJIEKTPOHHBIX CXEM | OIIEHUBAET UX pabOTOCIOCOOHOCTS; BBINOJIHEHUS
Y 110 HUM YCTaHaBJIUBaTh - OTPEeIeNeT TUTI U/ HOMHHA 1ab60paTOPHBIX
paboToCIOCOOHOCTh 3JIEKTPOHHOTO KOMITOHEHTA T10 €ro pabort
YCTPOUCTB AJIEKTPOHHOMN MapKUPOBKE;
TEXHUKH;
— IPOU3BOIUTH MTOI00P
3JIEMEHTOB 3JIEKTPOHHOM
anmapatypsl 10 33JJaHHBIM
rapamMerpam.

. Hymepanus Tem B
PesyabTathl BocnuTarTe/ibHO | ®oOpMBbI U MeTOIbI Olle HUBAHUS
ABOTHI (o oBANMe ctho OBANHOC COOTBETCTBHHU €
ThI MHPOBAHU MHPOBAHHOCTH
P pMup pMup TeMaTH4e CKHUM
JIMYHOCTHBIX Pe3yJbTaTOB) JIMYHOCTHBIX pe3y/bTaTOB
MJIAHOM
JIP 10 3a0orsaummiics o 3almTe . Tema 1.1. ITaccuBHEIE
. HaGmonenue, TeKymii KOHTpPOJIb,
OKp YKaroI1ien cpenpl, JJIEKTPOHHBIE
. .~ | oKcmepTHas oreHKa BBITIOTHEHUS
COOCTBEHHOM u qyKOH KOMITOHEHTBI
MPAKTUYECKOTO 3aJaHus,
0€30IMacHOCTH, B TOM 4HCIE . Tema 1.2. dusnueckue
. MOHHUTOPHUHT CaMOCTOATEIILHON
1 poBoH. OCHOBBI pabOTHI
paboThI
MOJIYIIPOBOJIHUKOBBIX
JIP 13 I'oTOBHOCTH N npubopoB
Habnronenwue, TeKymmii KOHTPOJIb,
00yJaroIerocs Tema 1.3.
JKCIEPTHAS OLICHKA BBITTOJTHEHUS
COOTBETCTBOBATH OKUIAHUSAM [lomynpoBOHUKOBBIE
. . MPAKTUYECKOTO 3aJaHus,
paboTonaTeneii: OTBETCTBEHHBII . TIOJTBI
MOHHTOPHHT CAMOCTOSTEITBHON
COTPYAHUK, ABOTLL Tema 1.4. bunonsipasie
JUCITUTLTHHUPOBAHHBIH, P TPaH3UCTOPBI
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TPYAOIIOOUBBIN, HAIlETICHHBIN
Ha JJOCTHKEHHUE MOCTABICHHBIX
3ana4, 3(PeKTUBHO
B3aUMOJICCTBYIOIMH C
YJIeHaMU KOMaHbl,
COTPYAHUYAIOIMHI C IPYTUMHU
JIFOJIBMU, IPOEKTHO MBICIISLIN.

JIP 25 CnocoOHBIH K .
Habnronenwue, TeKymmii KOHTPOJIb,
TEHEPUPOBAHUIO, OCMBICIICHUIO
.. | 2KcmepTHas oreHKa BBITIOTHEHUS
U JIOBEJCHUIO JO KOHEYHOH
MPAKTUYECKOTO 3a/IaHus,
peanu3anuu npeJyIaraeMbl X .
9 MOHHTOPHHT CAMOCTOSATEITBHON
WHHOBAIIUH.
paboThI
JIP 27 IIposBisro M
CIIOCOOHOCTH K HENPEPHIBHOMY .
Habmronenne, TeKynmii KOHTPOJIb,
Pa3BUTHIO B obnacTu
IKCIIEPTHASI OIICHKA BBITTOJHCHHUSI
npodecCHOHAaTbHBIX
. MPAKTUYECKOTO 3aJaHus,
KOMITETCHITU I u

MEXIUCIUTIIMHAPHBIX 3HAHHH.

MOHHUTOPUHT CAMOCTOSATEIILH O
paboThI

Tema 1.5. IloneBbie
TPaH3UCTOPBI

Tema 1.6. Tupuctopsl
Tema 1.7. HenuHeiinbie
MOJIYIIPOBOHUKOBBIE
PE3UCTOPHI

Tema 1.8.
OnTosyieKTpOHHbIE
puOOpHI

Tema 2.1. UcTounuku
MUTAHUS JIEKTPOHHBIX
YCTPOMCTB

Tema 2.2. Yeunurenu
Tema 2.3. I'eneparopsbl
Tema 2.4.
DIIEKTpUYECKHE
(GUIBTPHI

Tema 2.5. DneKTpOHHBIE
KITFOYH

Tema 2.6. Jlornueckue
3JIEMEHTHI

Tema 2.7. Tpurrepst
Tema 3.1. IlpuHuunel u
TEXHOJIOTU U
noctpoenuss UMC
Tema 3.2. AnanoroBbie
nMC

Tema 3.3. Lludpossie
nMC
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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. AKTHBHBIE W WHTEpPAKTUBHBIC: 00Opa30BaTENbHBIC BUICOPUIBMBI, HHTCPAKTHBHBIC WIPHI,

TBOPYCCKUC 3aaHUs.
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