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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOIr'PAMMBI YUEEHOM JUCIUTLIVHBI
IJIEKTPOHHASA TEXHUKA

1.1. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOI MNPO(ecCHOHAIBLHOH 00pa30BaTe/IbHOM
NMpOrpaMmbI:

VYueOHas  aucuumiauHa  «OJEKTPOHHAs  TEXHHUKa»  SBISETCS  00sA3aTeIbHOW  4acTbio
obmenpodeccnoHaTBHOTO IUKJIA OCHOBHOM 00pa3oBarenbHOM nmporpaMmMbl B cootBeTcTBUU ¢ DI'OC CITO
mo cnemuansHocTH 23.02.09 ABTOMaTMKa H TelIEMEXaHMKa Ha TPAaHCIOpPTE (GKEJIE3HOIO0POKHOM
TPAHCIIOPTE).

VYueOHas JUCLUTIIINHA «DNEeKTpOHHAs TEXHUKA» obecrieunBaeT (dbopMupoBaHue
npodeCCHOHANBHBIX W OOMMX KOMIeTeHIud mo BceM Buaam aAestenbHoctn OI'OC CIIO 1o
cnenuanbHocT 27.02.03 ABTOMAaTHKA U TeJIeMeXaHWKa Ha TPaHCHOPTE (KeJIE3HOJOPOKHOM TPAHCIIOPTE).
Oco6oe 3HaueHne nucuuIuinaa umeet rpu popmuposanun u pazsutur OK 01,0K 02, OK 03, OK 04, OK
05, OK 06, OK 09.

1.2. ]_le.]'lb U INIAHUPYEMBIC PE3YyJbTAaThbl 0CBOCHUSA TUCHUIIIMHBI:

B pamkax mporpaMmbl y4eOHOH TUCIMIUIMHBI 00YJarOIIMMUCS YCBAaUBAIOTCS YMEHHSI U 3HAHUSL:

Koa IIK, OK YmMmenusn 3Hanus

OK 01-06, 09 | — onpenensiTh U aHAJIM3UPOBATh OCHOBHBIE | — CYIIHOCTh (DU3MYECKUX IPOLECCOB,
mapaMeTphl IIEKTPOHHBIX CXEM H 10 HUM | MPOTEKAOIIUX B AJIEKTPOHHBIX MPHOOpax
YCTaHaBIIMBATh paboToCIOCOOHOCTh | U YCTPOUCTBAX;
YCTPOWCTB DIIEKTPOHHOHN TEXHUKH; — TPUHIOUIBl BKIIIOYCHUS AJIEKTPOHHBIX

— TMPOU3BOJUTH TMOAOOP DJIEMEHTOB | MPUOOPOB W TOCTPOCHHUS DSJIECKTPOHHBIX
AJIEKTPOHHOW anmapaTypbl MO 3aJaHHBIM | CXEM;

rnapaMmeTrpam — THUIOBBIE Y3JIbI M  YCTPOWCTBA
AJIEKTPOHHOW TEXHUKHU




2. CTPYKTYPA Y COJIEP)KAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOM AUCHUIIMHBI M BUbI Y4eOHO#l padoThl

Bupa yyeOHo#i padoThI

O0neM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOH TUCIHIIINHBI 110
B TOM YHUCIJIE:

TEOpPETUYECKOE 00yUueHne 26
nabopaTopHbIe PaObOTHI 18
IIPaKTUYIECCKUE 3aHATUI 2
CamocTosTenpHas pabora 46
Koncynbranuu -
[IpomexyrouHas aTrrecTanus (3K3aMeH) 18




2.2. TemaTnueckuii IVIaH U co/iep:kaHue y4eOHOU TUCHUIINHBI

HaumenoBanue
pa3zaesioB
H TeM

Copep:xaHue y4edOHOro MaTepuasia i (popMbl OPraHU3aALMM AeATeTbHOCTH
o0yuawiuxcst

Oo0nLeMm

qacax

Koabl koMneTeHIuii,
¢dopmuposanuio,
KOTOPbIX
CIOCOOCTBYeT
3JIeMeHT NMPOrpaMMbl

4

BBenenue

Conepxanue yueOHOro MaTepuasa

3ajaun W 3HAYCHUE IUCIMIUIMHBI HA COBPEMEHHOM JTare pa3BUTHs OOIIECTBA U B CUCTEME
MOJITOTOBKH CIEIMAIIMCTOB, €€ CBsI3b C JPYIMMH AucHuIuinHamu. Kiaccudukaius v BaxHeHme
HalpaBJICHUS DJJIEKTPOHUKH. KpaTkass HCTOpHS BO3HUKHOBEHUS U PAa3BUTUA DIIEKTPOHHKHU.
TexHomorust 3JeKTPOHHBIX MprOOpoB. OOJACTh NMPUMEHEHHS 3JCKTPOHHMKH. Poib M 3Ha4YeHUe

3JIEKTPOHHOM TEXHUKH Ha >KEIe3HOJOPOKHOM TpaHcmopTe. [lepcrekTuBbI pa3BUTHA JIEKTPOHUKU

Pasnea 1. JjemeHTHAad 0a3a

3JIEKTPOHHBIX YCTPOHCTB

49

Tema 1.1. IIaccuBHEBIE

Coaep:xanue yueOHOro MaTepuasa

JJIEKTPOHHbIE
KOMITOH€EHTBI

Hasnauenwue, kiaccugukaiys, KOHCTPYKIUS, XapaKTEPUCTUKU U MAPKUPOBKA TACCUBHBIX DJIEMEHTOB
AJIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJICHCATOPOB, KATYIIEK, JIpoccelieii, TpaHchopMaTopoB. Pssl
HoMmuHasnoB paauoaeraneit E6, E12, E24, E48 u 1.4.

CaMocTosiTe1bHAst padoTa 00y4aromIerocs:
Pabora ¢ KOHCITEKTOM, HAMMKMCAHKE TOKJIAI0B, COCTABJIEHHE CpaBHUTEIBHBIX Ta0IUIL

OK 01-06, 09

Tema 1.2. ®usnueckue

Conepxanue yueOHOro MaTepuasa

OCHOBBI padoThI
MOJYITPOBOTHHKOBBIX

npudopos

du3uuecKkrue OCHOBBI MONYIPOBOAHUKOB. CTPYKTypa AJIEKTPOHHBIX 000j0uek atoma. CTpykTypa
KPUCTAJUTMYECKON PEIIeTKH TMONYIPOBOJHUKOB. JHeprernyeckas auarpamma. CoOCTBeHHas u
MpUMeECHas TPOBOAMMOCTH ITOIYIIPOBOAHUKOB. [ 'eHepanus v peKOMOMHAIIHS SIEKTP OHHO-ABIP OUHBIX
map. dusnueckue MpoueCChbl B KOHTAKTHBIX COCAMHCHUAX MTOJYIPOBOJHUKOB.

CrpykTypa U MEXaHU3M BO3HUKHOBEHUS 3JICKTPOHHO-IBIPOYHOT0 Tiepexoa. CBOMCTBA p-n mepexona
IpY HAJIMYUKM BHEIIHEr0 HANpPSHKEHHWs CMeleHus. BonbrammepHas XapakTepucTHKa p-niepexoia.
KoHTakTHast pa3HOCTh TOTEHIIMAJIOB META/LI-MIOTYITPOBOIHUK. [Ipo00¥i AMIeKTPOHHO-IBIPOYHOrO ITEPEXOJIa.

OK 01-06, 09

CaMocTosiTe1bHAst padoTa 00y4aromIerocs:
Pabora ¢ KOHCITEKTOM, HAMKMCAHKE TOKJIAI0B, COCTABJIEHIE CpaBHUTEIBHBIX Ta0IUIL




Tema 1.3.
IToynpoBOIHUKOBBIE
AUOBI

Conepxanue yueOHOro MaTepuasa

Knaccugukanus nomynpoBOJHUKOBBIX AUOA0B. Y CTPOMCTBO, MPUHIIUI JEHCTBHSI, BOIbTaMIIEpHBIC
XapaKTEPUCTUKU AUOJO0B Pa3IMYHBIX BUAOB. BeIIpAMUTENbHBIE IUOABI, YCTPOHUCTBO, TUIIBI TUOI0B
10 TEXHOJIOTHYECKOMY IIPUHIIUITY, MaPKUPOBKA

B Tom uuciie, 1abopaTtopHbIX padoT

JlaGopaTtopHasi padora Ne 1 VccienoBaHue mosyrnpoBOAHUKOBBIX BBIIPSAMUTENBHBIX AHOI0B.

CamocTosTebHas padoTa 00y4aronerocs:
Pabora ¢ KOHCIIEKTOM, HaIKCAHUE JIOKJIAJI0B, COCTABICHUE CPABHUTEIILHBIX TaOJIHII

OK 01-06, 09

Tema 1.4. Bunoasipubie
TPAH3UCTOPbI

Conepxanue yueOHOro MaTepuasa

12

OObmue cBeneHMsI O CTPYKType OWMMONSPHBIX TPAH3HCTOPOB. Y CTPOMCTBO, MPUHIMI JIEUCTBHUS H
CXEMBI BKJIIOYECHUS. THITBI TpaH3UCTOPOB, ONpeeisieMble TEXHOIOrHel Mpon3BoacTBa. CTaTHUeCKHe
XapaKTePUCTUKU TPaH3UCTOPOB. CxeMbl ¢ oommM sMutTepoM (O3) u obmeit 6azoii (Ob). Cucrema
h-nmapamerpoB, crocoObl MX ONMpPeACIeHusI.

B ToMm yuciie, 1a60paTOPHBIX PAGOT M NPAKTHYECKUX 3aAHATHH

JlaGopaTopHas padoTa Ne 2 VccrnenoBanue TUITOBBIX CXEM BKIIIOUEHHS TPAH3UCTOPOB.
MpakTuyeckoe 3ansaTue Nel ['paduueckuii anaau3 paboTHl OUMOISIPHOTO TPAH3UCTOPA

CamocTosTebHas padoTa 00y4aronerocs:
Pabora ¢ KOHCIIEKTOM, HalMCAHUE JIOKJIAJI0B, COCTABICHUE CPABHUTEIILHBIX TaOJIHII

OK 01-06, 09

Tema 1.5.
TPaH3UCTOPHI

IToseBLIe

Coaep:xanue yueOHOro MaTepuasa

ITonessle TpansucTopsl. IloseBble TPaH3UCTOPHI C YIPABISIOLIMM p-N IEPEXOIOM; YCTPOUCTBO,
INPUHIUI JCUCTBUS, CXE€Ma BKIIIOUEHUS, CTATUYECKHE XapaKTEPUCTHKU, CUCTEMA I1APaMETPOB U
crocoObl ux omnpezeneHus. [loneBbie TpaH3UCTOPBI C U30IMPOBaHHBIM 3aTBOpoM. MOII-TpaH3uCTOpPHI
CO BcTpoeHHbIM KaHasioMm; MOII-TpaH3ucTopsl ¢ HHAYIIMPOBAaHHBIM KaHAJIOM.

B Tom 4uciie, 1adbopaTopHBIX padoT

JlaGopaTtopHasi padora Ne 3 VccnenoBaHue CBONCTB MOJIEBOI0O TPAH3UCTOPA B CXEME BKIIIOUEHHUS C
O0IIMM HCTOKOM.

CamocTosTebHas padoTa 00y4aronerocs:
PabGora ¢ KOHCIIEKTOM, HalTMCAaHKUE JOKJIAJI0B, COCTABIEHHE CPABHUTEIIbHBIX TaOIIHIL

OK 01-06, 09

Tema 1.6. TupucTopsl

Coaep:xanue yueOHOro MaTepuasa

OK 01-06, 09




Knaccupukaumss THPHCTOPHBIX CTPYKTYp. [IMHHCTOp, CHMMETPHYHBIH JUOIHBIA THPHCTOP. 2
Tpuonuelii TupucTOp (TpUHHCTOp); BonbTammepHble XapaKTEPUCTHKH, CXEMBl BKIIOYEHHUS |
napamMerpabl.
B Tom 4ucie, 1adopaTopHBIX padoT 2
JlabopaTtopHas padora Ne 4 ViccnenoBanue CBOMCTB TUPHUCTOPOB.
CamocTosTebHas padoTa 00y4aronerocs: 4
Pabora ¢ KOHCIIEKTOM, HalMCAHUE JIOKJIAJI0B, COCTABICHUE CPABHUTEIILHBIX TaOJIHII
Tema 1.7. Heauneiinsie | Cogep:kanue yueOHOro MaTepuaa 6 OK 01-06, 09
MOJIYyIIPOBOTHUKOBBIE
pe3ncTOphI u | OCHOBHBIC OIPEACICHHS M KIACCU(PHUKAIMS MOTYIIPOBOIHMKOBBIX PE3UCTOPOB. TepMOpe3ncTops ¢ 2
OIITOAJIEKTPOHHbIE OTPULIATCIIEHBIM U ITOJIOXKUTEIIBHBIM ~ TEMIIEPATyPHBIM KO3(UIHEHTOM CONPOTHBIICHHS.
npuoopsI Bapucropsl, mosucropsl; bonomerp. Ilapamerpbl 0010METpOB M HpPHMEHEHHE B YCTpOMCTBaX
JKEIE3HOJIOPOAKHON aBTOMATHUKH.
.3akoHb! (otoapderTa U POTOINEKTPOHHOH IMHUCCUU. DOTO-ITEKTPUUSCKHE H CBETOM3ITYUAIOIIIE
npuOOpBI: o0lIKe CBeeHnd U Kiaccu(UKalus, TPUHLIUI paboThl, XapaKTEPUCTHKH, MapaMeTphl U
npumeHeHue. OO0IMe cBeleHUs: 00 ONTORIEKTPOHHBIX IPUOOpax.
[IpenMmyiniecTBa W HENOCTaTKH TPUOOPOB OMTO3JIEKTPOHUKHU. Kitaccudukaliysi OnTO3IEKTPOHHBIX
MOJTYIIPOBOAHUKOBBIX TIPUOOPOB. [l0ynpOBOIHUKOBBIC (POTOIIEKTPUUECKHE (ONTOAICKTPOHHBIE)
NpHOOPBI: PUHIMIT PabOTHI, XapaKTEPUCTHKH, MapaMeTpbl M NpuMeHeHHe. ONTPOHBI: MPHHIUI
paboThl, XapaKTepUCTUKH, TMapaMeTpbl W TOpuMeHeHHue. [lodynpoBOAHMKOBBIE MPHUOOPEI
0TOOpaXKEeHUS nHpopManuu - 3JIEKTPOJIFOMUHECIIEHTHBIE, CBETOMUOIHBIE 51
KHUJIKOKpUCTAJNTMYECKHe.  YCIIOBHOe 00O3HaueHHe W  MapKUpPOBKa  (HOTOINEKTPUUYECKHX,
CBETOU3JTYYAIOIIMX PUOOPORB, ONITPOHOB U TPUOOPOB OTOOPAKEHUS WH(OPMAITUH.
B Tom 4duciie, 1adbopaTopHbBIX padboT 2
JlaGopaTopHasi padota Ne 5 VccienoBanue cBOMCTB onTomnap.
CamocTosTebHas padoTa 00y4aronerocs: 2
Pabora ¢ KOHCIIEKTOM, HaIMCAHUE JIOKJIAJI0B, COCTABICHUE CPABHUTEIILHBIX TaOJIHII
Pa3znen 2. OcHOBBI CXeMOTEXHUKHU FJIEKTPOHHBIX YCTPOHCTB 36
Coaep:xanue yueOHOro MaTepuasa 12 OK 01-06, 09
Bempsimurenu. Knaccudukanys oqHodazHBIX BEIIPSIMHATEINCH. 2




Tema 2.1. MHcTroUHHUKH
NMUTAHUA 3JIeKTPOHHBIX
YCTPOMCTB

[Moctpoenue, nmpuHIMN pabOTBI M MapaMEeTPbl  OJHOMONYNEPHOAHON, JBYXIIONYHNEPUOAHOH H
MOCTOBOM cxeM BbIIpsMIIeHHS. Tpexda3Hble CXeMbl BRIpsMIICHUs. BiusiHue XapakTepa Harpy3KH
Ha paboTy BBINIPSIMUTENBHBIX cxeM. CriaxkuBaromye (GuiubTpel. Pabora Ha Betpeunyro JJIC.
3apsianbie yerpoiictBa. llupoTHO-UMIynbcHas Momynsinus. MMOynbcHbIE MCTOYHMKH IMHTAHUS.
Crabmim3atopsl HanpsoKeHus. ICTOYHUKY CTaOMIIBHOTO TOKA.

B Tom 4duciie, 1adbopaTopHBIX padboT

JlaGopaTopaasi pa6ora Ne 6 UccinenoBanue ofHO(]DA3HBIX BBIIPSIMUTEICH M CIrIIAXHBAIOIIAX
(UIBTPOB.
JlaGopaTopHas padora Ne 7 VccienoBanue ctabuiinzaTopa HalpspKeHUsI.

CamocTosTebHas padoTa 00y4aronerocs:
Pabora ¢ KOHCIIEKTOM, HalMCAHUE JIOKJIAJI0B, COCTABICHUE CPABHUTEIILHBIX TaOJIHII

TeMma 2.2. Ycuiureau

Conepxanue yueOHOro MaTepuasa

12

Haznauenne u kinaccudukanus dIIEKTPOHHBIX ycuiutened. CTpyKTypHash cxema 3JEKTPOHHOTO
yeunurens. OcCHOBHBIE MoKasaTenu paboTel ycunutened. OOpaTHas CBSI3b B YCHIIMTENSIX, €€ BUBI,
knaccuukanys. BnusHue oOpaTHOM CBS3M Na OCHOBHBIE IIOKa3aTeNd pPaOOThl yCHUIIMTENS:
K03 puLIMeHT ycuieHHs, YYBCTBHTEIBHOCTb, BBIXOAHAS MOIIHOCTb. BHIBI paboumx pexUMOB
YCHUIIMTEIBHBIX 2JIeMeHTOB. KpaTkas xapakrepuctuka pexxumoB A, B, AB, C. Crioco0b1 o0ecrieueHus
paboyero pexuMa YCHIUTEIbHOTO 3jeMeHTa (Tpan3ucropa). CrocoObl TOIaYM CMEIICHUS.
TepmocTaOmim3anusi ¥ TEPMOKOMIICHCAIMS MONOXKEHHsI pabouell TOUYKH TOKOS YCHIIMTENBHOrO
JJeMeHTa. Y CHIHMTENIN NMepeMEHHOro Toka W HanpspkeHus. [loctpoenne n paboTa OJHOTaKTHBIX H
JBYXTaKTHBIX KackajaoB ycuieHHs. OCOOSHHOCTH TOCTPOSHHS BXOJHBIX M BBIXOAHBIX KACKa/IOB.
TpeOoBaHuUs, IPEABABIISAEMBIC K BXOIHBIM (PEABAPUTEIILHBIM ), IIPEIBBIXOIHBIM (TIPOMEXKYTOUHBIM )
W BBIXOIHBIM (OKOHEUHBIM) KacKaJaM YCHIIeHHA. MHOrOKacKaJHble yCHINTenn. EMKocTHas,
pesucTopHast U TpaHcopMaTopHas MeKKacKaaHble cBsizu. [locTpoeHne u padota (pa3oMHBEPCHBIX
KacKaJoB W SMHUTTEPHBIX IOBTOPUTENCH. YCHIIMTEIM TOCTOSHHOIO TOKa. ballaHCHBIE CXeMBI
yCUIUTENEH TOCTOSTHHOrO ToKa. Jlperid Hyns u crocoOwl ero ymeHnblieHus. Juddepennnansabie
yeunurenu. Onepanonabple yeunTenn. CXeMbl BKITIOYEHHS OePallMOHHbBIX YCHIIUTENeH

B Tom 4duciie, 1adbopaTopHbBIX padboT

JlabopaTtopHas padora Ne 8 VccnenoBanue OAHOTAKTHOTO YCHIIMTENS.
JlaGopaTtopHasi padoTa Ne 9 VccienoBanue cxeM BKIIOUEHHS ONEPAIlMOHHBIX YCUIIUTENEH.

CamocTosTebHas padoTa 00y4aronerocs:
Pabora ¢ KOHCIIEKTOM, HalMCAHUE JTOKJIAJI0B, COCTABICHUE CPABHUTEIILHBIX TaOJIHII

OK 01-06, 09




Tema 2.3. I'enepaTtopsi

Conepxanue yueOHOro MaTepuasa

OOmass  XapakTepUCTHKa W  KilaccH(UKalMs TEHEepaTopoB  DIEKTPUUECKUX  KoJIeOaHHI.
KonebarensHbiit koHTYp. CBOOOmHBIE KoJeOaHMS B KoieOaTENbHOM KOHType. BEBIHYXIEHHBIC
KonebaHusl B TIOCIIEI0BATENBHOM | MapalielbHOM KoJiebaTeTbHOM KOHTYpe. Buapl mapainenbHbIX
KOHTYpOB. BBIHYKACHHBIE KOJeOaHHS B CBA3aHHBIX KOHTypax. [IpHHIMI MOCTpOEHUS M paboThI
reHepaTopa CHHYCOMIAIbHBIX (TapMOHUYECKUX) KosieOaHui. OCHOBHBIC MOHSATHS U TpeOOBaHUS K
MMOCTPOCHUIO T'EHEPATOPOB TapMOHMYECKUX KoneOaHuil. ABToreneparop tumna LC. Tpextoueunsie
CXEMBbI aBTOT€He-

patopos Tuna LC. Ctabuimzanust 4acToTel reHepatopos Tuma LC. KBapiieBbie reHepaTophl U CXEMBI
C TPUMEHEHHEM KBapIeBbIX CTaOHIM3aTOpoB. COBPEMEHHBIC METO/ABI MOyYEHUs TapMOHUYECKHX
curHaioB. CHHTE3aTOpPbI YaCTOTHI.

CamocTosTebHas padoTa 00y4aronerocs:
PabGora ¢ KOHCIIEKTOM, HallMCaHKE JIOKJIA 0B, COCTABICHUE CPABHUTENBHBIX TaOJIHUI]

OK 01-06, 09

Tema 2.4. Onexrponnnie | Coaeprkanue y4eGHOro MaTepualia OK 01-06, 09
KJII0'1HM O6bmue cBeaeHus: 00 AIEKTPOHHBIX KIIOYaX Kak (GOPMHUPYIOMIMX HETHMHEHHBIX HernsXx. OCHOBHBIC

MOHATHUA O AOWOJHBIX W TPAH3UCTOPHBIX KIIKHOYaX, UX BHUIBIL. HpI/IHHI/IHbI IOCTPOCHUA U pa60Ta

JIUOMHBIX KiMtoded. [IpuHINITBI TOCTpOEHHUS U PabOTHl TPAaH3UCTOPHBIX KIIIOYEH Ha OUIONSPHBIX U

IMMOJIEBBIX  TpaH3UCTOpPax. TpaH3I/ICTOpHI)Ie KIHO4YMd C BHCIIHHMM HCTOYHHMKOM CMCHICHUA.

TpaH3uCTOPHBIN NEpEKIIIoYaTeNb TOKA. JMOIHbIE U TPaH3UCTOPHBIE OTPAHUYUTENN OJHOIIOJISIPHOTO

U IBYXIIOJIIIPHOI'O CUT'HAJIa

CamocTosTebHas padoTa 00y4yaronerocs:

PabGora ¢ KOHCIIEKTOM, HAallMCAaHHE JIOKJIA0B, COCTABICHUE CPABHUTENBHBIX TaOJIHUII
Tema 2.5. Jlornueckue | Cogep:kanue yueOHOro MaTepuaa OK 01-06, 09

3JIEMEHTBI U TPUITEPLI

[MousTHst 0 MOrMYecKUX (QYHKIMIX, dJIeMEHTax M jorndeckux ycrporictBax B LIMMC. OcHoBHEIE
XapaKTepUCTUKU U TapaMeTphl JIOTHYECKUX AJIeMEHTOB. CXEeMHBbIE peleHHs] OCHOBHBIX JIOTHYECKUX
AJIEMEHTOB: TpaH3ucTopHO-TpaH3uctopueie (TTJI, TTJIL), osmurrepHO-cBsa3annbie (DCJI),
MHTerpanbHo-uHkekiuonnsle (U2J1), Ha nonesbix Tpansuctopax 1 KMOII crpykTypax.

Oobmue cBemeHust 0 Tpurrepax M ux kiaccupukanus. [IpuHIMI mocTpoeHHus u paboTa cxem
CUMMETpUYHOro Tpurrepa. [IpumMeHeHne TpUITepOB B KauecTBE AJIEMEHTOB NaMATH, AETUTENeH




gacToThl. [locTpoeHne craTmdeckux M AMHAMHYECKUX TpurrepoB. CocTaB CXeMbl, Ha3HAUEHUE
9JIEMEHTOB M MPHHIUN JACHCTBUS HecHMMeTpu4yHoro Tpurrepa llImurra kak ¢opmupoBartens
UMIYJIBCOB MPSMOYTONbHOW (POPMBI M3 CHHYCOMAANLHOTO HampspkeHus. O0JacTh MpPUMEHEHHUS
TPUITEPOB B yCTPOUCTBAX aBTOMATHUKH Ha XKEINE3HOJLOPOKHOM TPAHCIIOPTE

CamocTosTebHas padoTa 00y4aronerocs:
Pabora ¢ KOHCIIEKTOM, HAaIlMCAaHKE JIOKJIA0B, COCTaBICHUE CPABHUTENBHBIX TaOJIHUI]

Paznen 3. OcHOBBI MUKPO)3JI

CKTPOHUKH

Tema 3.1. IlpuHounsr u
TeXHOJOTHH TOCTPOEHHSA
nMC

Conepxanue yueOHOro MaTepuasa

OOmme cBeaeHUS O MHKPO3JICKTPOHUKE. TepMUHONOrMS H KiIacCH(UKAIMS HMHTErPAbHBIX
mukpocxeM (MMC). Cucrema o6o3naueHmiit MMMC. OcHOBHbIE TOHSATUS O KOHCTPYKTHBHO-
TEXHOJIOTUYECKUX OCOOCHHOCTSAX M3TOTOBJICHHS WHTETPAIBLHBIX MUKpOCXeM. OCHOBHBIC MTOHSATHUS O
METOJIaX M30JISIIMK 3JIEMEHTOB U KOMIIOHEHTOB M METOJIaX (POPMHUPOBAHUS aKTUBHBIX M TTACCUBHBIX
37eMeHTOB 1 kKoMroHeHToB B UMC. Cxemorexuudeckue ocooennoctd B UMC

CamocTosTebHas padoTa 00y4aronerocs:
Pabora ¢ KOHCIIEKTOM, HalMCAHUE JTOKJIAJI0B, COCTABICHUE CPABHUTEIILHBIX TaOJIHII

OK 01-06, 09

Tema 3.2. AHAJIOTOBBLIE W
ungpossie UMC

Conepxanue yueOHOro MaTepuasa

Obmme cBemeHUsT 00 aHANOTOBBIX HMHTErpalibHBIX MHKpocxeMax (AMMC). OcobGenHoctn
nocrpoenuss AUMC juist ycusieHus, mpeoOpa3oBaHus 1 00pabOTKH CUTHAJIOB.

O6bmme cBenenuss o LIMMC. Jloruka mnpencraBineHuss uHpopManuu B 1udpoBoil  dopme.
Knaccugukanus qudpoBbIX HHTETPaIbHBIX MHKPOCXEM.

CamocTosTebHas padoTa 00y4aronerocs:
Pabora ¢ KOHCIIEKTOM, HalMCAHUE JIOKJIAJI0B, COCTABICHUE CPABHUTEIILHBIX TAOJIHII

OK 01-06, 09

IIpome:xxyTounas arrecTanus (3K3amMeH)

18

Bcero

110




3. YCJIOBUS PEAJIM3AIIMU ITPOTPAMMBI YYEBHOM JUCIATIIMHBI

3.1. Jus peaju3aunuM NPOrpaMMbl y4eOHOH JHCHUILIMHBI NPeIycCMOTPeHbI cieayloume
crenraJbHble MOMEIeHHs:

JlabGoparopus «INEKTPOHHON TEXHUKI» OCHAIIEHHAasi B COOTBETCTBUU ¢ mpmiioxkenueM 3 OOII mo
cnernuanbHoCcTH 23.02.09 ABTOMaTHKa U TeJIEMEXaHUKa Ha TPAHCIIOPTE (KEJIE3HOIOPOIKHOM TPAHCIIOPTE).

3.2. UndopmanmoHHoe o0ecriedyeHUue peajin3alui NporpaMmmbl

Jig peanuzauuyd mporpaMMbl  OMOIMOTEYHBIH (QOHI 0O0pa3oBaTENbHOM OpraHU3alMd HMMEET
MeYyaTHble U DJJIEKTPOHHbIE O0Opa3zoBaTelbHbIE U HH(OPMALMOHHBIE PECYpChbl, HCIOJIb3yEMblE B
00pa3oBaTEeILHOM MPOIIECCE.

3.2.1. [leyaTHble U3TAHUS

1. ®ponos B.A. DnexkrponHas texnuka. Y.1. DinekTpoHHbIEe NpUOOPHI U ycTpoiicTBa: YUeOHUK /
B.A. ®ponos. — M.: ®I'BOY «YuebHO-MeToANYECKUI LIEHTP MO 00pa30BaHMIO Ha KEJIE3HOJIOPOKHOM
TpaHcropre», 2015. — 532 c.

2. ®ponos B.A. Dnekrponnas texuuka. Y.2. CxeMOTEXHHKA ICKTPOHHBIX cxeM: Y4ueOHuk / B.A.
®ponoB. — M.: ®I'BOY «YuyebHO-METOOMYECKUN IEHTP MO OOpa30BaHUIO HaA KEJIE3HOIOPOKHOM
TpaHcnopTe», 2015. — 612 c.

3. OgunoxoB A.C. OII 04 DnexrponHas TexHuka [ Tekct]: MeTtoaudeckoe mocooue mo mpoBeICHUIO
naboparopubix 3aHsATUH / A.C. OnquHokoB. — M.: ®I'BOY «YuebHo-MeToanyecKkuii HEHTp 1o 00pa30BaHUIO
Ha eJIE3HOJOPOKHOM TpaHcmopTe», 2016. — 111 c.

3.2.2. D1eKTpPOHHbIE N3JaHUS (3JIeKTPOHHbIE PecypChl)

1. Axkumosa I'.H. Onexrponnas texuuka [Tekcr]: YueOnuk / I'.H. Akumosa. — M.: ®I'BY AI1O
«Y4eOHO-METOMUECKUM LEHTp Mo 00pa30BaHUIO HA KEJIE3HOJAOPOXKHOM TpaHcmopre», 2017. — 332 c.

Pexxum noctyma: http://umczdt.ru/books/44/18678/.

2. ®ponos B.A. DOnexrponHas TexHuka. Y.1. DnekTpoHHbIe NpUOOPHI U ycTpoiicTBa: YueOHUK /
B.A. ®ponos. — M.: ®I'BOY «YuebHO-MeTOoANYECKUI LIEHTP MO 00pa30BaHMIO Ha KEJIE3HOJIOPOKHOM

TpaHcnopte», 2015. — 532 c.http://umczdt.ru/books/44/62163/.

3. ®ponoB B.A. DnekrponHas Texnuka. Y.2. CxeMOTeXHHKa AJIEKTPOHHBIX cXeM: YueOHuk / B.A.
®ponoB. — M.: ®I'BOY «YuebHO-METOOMYECKUN IEHTP MO OOpa30BaHUIO HA IKEJIE3HOIOPOKHOM

TpaHcnopte», 2015. — 612 c.http://umczdt.ru/books/44/18676/.




4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEFHOM JUCITATLIIAHBI

Pe3yabTaTsl 00yyeHus

Kpurtepuu onenku

MeTtoabl OLIEeHKH

Hepeqem, 3HaHI/Iﬁ, 0CBAUBACMBbIX B paMKaX JUCIHMUIIJIMHBI:

—  CYLIHOCTb
IIPOLIECCOB,
AIEKTPOHHBIX

¢buznueckux
MPOTEKAIOLIUX B
npubopax u
YCTPOWCTBAX;
—  TPUHIUNBI  BKIIOYEHUS
AJIEKTPOHHBIX  NpUOOPOB U
IIOCTPOEHHUS AIIEKTPOHHBIX
CXEM;

— TUIIOBBIE Y3JIbI U YCTPOMCTBA

AIEKTPOHHOUN TEXHUKH.

- o0yuvaromuiics OOBSICHSIET CYUIHOCTb
¢buznueckux IIPOLECCOB,
MMPOUCXOAAIINX B OJICKTPOHHBIX
YCTPOWCTBAX;

- MOACHACT IPUHIMUIIBI BKJIIOUCHUA
AJIEKTPOHHBIX MPUOOPOB U MOCTPOCHUS
AIIEKTPOHHBIX CXEM;

- IIEpeYHCIieT U XapaKTepusyer
OCHOBHBIE€ THUIIOBBIE Y3JIbI U YCTPOWCTB

AIEKTPOHHOUN TEXHUKH.

pa3siIn4HbIC BHUbI

YCTHOTO orpoca,
TECTUPOBAHUE,
KOHTpPOJIbHAA
pabora;

BBITIOJIHCHU A

OIICHKa

nabopaTtopHoi
paboTEHL.

Hepeqem, yMeHHﬁ, 0CBAUBACMBbIX B paMKaX JUCIHUIIJIMHBI:

— OTIPEAETIATh U aHAIM3UPOBAThH
OCHOBHEIE IapaMeTpbl
QJICKTPOHHBIX CXCM U II0 HHUM
YCTAaHaBJIMBATh

paboTOCTIOCOOHOCTH YCTPOUCTB

AIEKTPOHHOW TEXHHKU;

— IIPOU3BOIUTH no100p
3JIEMEHTOB ANEKTPOHHON
ammaparypel 10 33JaHHBIM

napaMmeTpam.

- oOyyaromuiics yYBEpPEHHO
OJICKTPOHHBIC CXCMBI,

qUTacT
aQHAIM3HPYET H
OIIEHUBAET UX pabOTOCIIOCOOHOCTD;

- OIpcacisd€T THII W/WIA HOMHWHAI
JIEKTPOHHOTO KOMIIOHEHTa TI0 €ro

MapKHPOBKE;

- OIICHKA
pe3yabTaToOB
BBITIOJIHCHU L
1a060paTOpPHBIX
pabot




PELIEH3USA
Ha pabouyl0 NporpaMMmy Y4eOHOM ITUCHUIUIMHBI «DJEKTPOHHAsS TEXHUKa» ISl
cnenmaipHocT  23.02.09  ABTOomMatuka M TelEeMEXaHWKa Ha  TPaHCHOPTE
(>kene3HOAOPOKHOM TPaHCIIOPTE)

[Ipencrasnennas paboyast mporpaMMa yueOHON TUCHUIIITUHBI « DJIEKTPOHHAS TEXHUKA
COCTaBJIEHAa B COOTBETCTBHH C TPEOOBAaHUSAMM, MPEAbIBICHHBIMA K OCHOBHBIM 3HAHUSAM U
YMEHUSAM, KOTOPBIMU JIOJKEH BIAIETh CTYAEHT MOCIE U3YYEHUS JUCUUILIMHBI, HA OCHOBE
MPUMEPHON TPOrPAMMBI.

PabGouas  mporpamma  mpeaycMaTpuUBaeT ~ M3Y4YEHHE  OCHOBHBIX  BOIIPOCOB,
MPEIJIOKEHHBIX TPUMEPHOM MPOTrpaMMON TUCUUIUIMHBI U TPeOOBAaHUSAM K MHUHUMYMY
COJIEpKaHMsI IPOrpaMMBbl TOATOTOBKHU CIIEHHUAIIUCTOB CPEIHETO 3BEHA MO CHELUUATBHOCTH
23.02.09.

[lo kaxgoil TeMe ompeneneHo cojepkaHnue ydeOHoro marepuana. I[Ipomucans
MPAKTUYECKUE 3aHATHSI.

[IpencraBnennas pabouas mporpaMma MO AUCHUIUIMHE «OJIEKTPOHHASI TEXHUKA»
yIIOBJIETBOPSIET TPEOOBAHUSM, TIPEIBABICHHBIM K HEOOX0IUMOMY MUHUMYMY COJEpPKaHUS
MpOrpaMMbl TOATOTOBKH CIIEIIUATMCTOB CPENHETO 3BeHa Mo cnenuanpHoctu 23.02.09

ABTOMAaTHKa U Te€JIEMEXaHUKa Ha TPAHCTIOPTE (KEIE3HOJOPOKHOM TPAHCIIOPTE)

PeuensenT '/ v A A. Cripeiit, npenoznasatens TTXKT — dunmana PIYTIC



PELLEH3USA

Ha pabouyIo NPOrpaMMy AUCIHUIUIUHBI « DJIEKTPOHHAS TEXHUKa» AJI CIIEHUATbHOCTH
23.02.09 ABTOoMaTuKa U TeJIeMEeXaHUKa Ha TpaHCIopTe (3KeNe3HOJOPOKHOM TPaHCIIOPTE)

[IpencraBiennas paboyass OporpamMma JUCHMIUIMHBI «DJEKTPOHHAS TEXHHUKA»
COCTaBJIEHAa B COOTBETCTBHH C TPEOOBAHUSAMHM, MPEAbIBICHHBIMA K OCHOBHBIM 3HAHUSAM U
YMEHHSIM, KOTOPBIMU JOJDKHBI BIIAJIETh OOydYaroIIMecs MOCiIe U3YYeHHs] TUCUUIUIMHBL. B
paboueit yueOHOW mporpaMme NpOMUCaHbl Yachl Mo Kaxaoil Teme. Ilo kaxmol Teme
OIIPENIEIEHO, YTO 00yYarouecs JOJKHBI 3HaTh U YMETb.

PabGouas mporpamma mnpeaycMaTpuBaeT  U3Y4YEHHE  OCHOBHBIX  BOIIPOCOB,
MPEIJIOKEHHBIX TPUMEPHOM MPOTrpaMMON TUCUUIUIMHBI U TPeOOBAaHUSAM K MHUHUMYMY
COJIEpKaHMsI IPOrpaMMBbl TOATOTOBKHU CIIEHHUAIIUCTOB CPEIHETO 3BEHA MO CHELUUATBHOCTH
23.02.09.

[Tpu u3noxxeHnn yueOHOro MaTepuraia npernoiaBaTeib JOKEH OCBEIIATh IEPETOBbIE
HaIpaBJICHMs, TOATOMY TMpPENoAaBaTesilo HEOoOXOAUMO TNOJIJIEPKHUBATh KOHTAKT C
MIPOU3BOJCTBOM, CJEAUTh 3a IOSBJICHUEM HOBHHOK TEXHUYECKOM U CIEUATbHON
JUTEPATypbl U BHOBb BBOAMMBIMU MHCTPYKLUMSIMHU, CUCTEMAaTHYECKU M3y4aThb BCE HOBOE,
IIPOrPECCUBHOE.

PaGouas mporpamMma 1o JHUCHUIIMHE COOTBETCTBYET TpeOoBaHusIM DenepalibHOTrO
rocyJapCTBEHHOI0 00pa30BaTENbHOr0O CTaHAAPTa 10 YPOBHIO MOJATOTOBKH CIELUATINCTA

JKCIC3HOAOPOIKHOTO TPAHCIIOPTA II&HHOﬁ CIICHUAaJIbHOCTH.

-— SIS
SHRS— 0 éﬁE ITonoB, HavampHuK Tuxopeukoit
JMCTaHUUH CUTHATU3ANMM, HeHTpau3aluy 1 Giokuposky LY — 4
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