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1 IIEJIb Y 3AJJAYA YYEBHOM JUCIMUILINHEI

Buenpenue meTo0B 3amuThl MH(GOpPMAMU BO MHOTHX OOJACTAX >KU3HU U MPOU3BOACTBEHHOMN
JESATETHHOCTH, SKOHOMHUKE M OaHKOBCKOM JIelie, a TaKkKe IIMPOKOE PACHpPOCTPAHEHUE CPEJCTB 3aIUTHI
nH(GOpMallK MOCTABUJIO 33/1auy MOJATOTOBKH KaJpPOB C IEJIbI0 JajdbHEHIIEro pa3BUTUs U OOCITYKUBaHUS
TaKUX CHUCTEM.

Lenpto m 3amadeil u3ydyeHUs AUCUUIUIMHBI «CXEMOTEXHHMKA YCTPOMCTB TEXHUYECKOW 3alllUThI
uH(bOpMaIIUN» SBISIETCS OCBOCHUE CTYACHTaMU 0a30BBIX 3HAHUI U HABHIKOB B OOJACTH DJIEKTPOHUKH U
CXEMOTEXHUKH aHaJIOTOBBIX, HU(GPOBBIX M MHUKPOIPOLECCOPHBIX YCTPOMCTB. B cooTBeTcTBUM € 3TUMU
3amagyamM pabouasi MporpamMma COACPKUT CIEIYIOIINE OCHOBHBIC pa3leibl: OCHOBBI CXEMOTEXHHKHU
AQHAJIOTOBBIX M HHU(PPOBBIX YCTPOUCTB 00pabOTKM WHGOPMAIIUU; MHKPOMIPOIIECCOPhI, BKIIOYAS
MHUKPOIPOILIECCOPHI IUPPOBOK 00paOOTKH CUTHAJIOB.

B pe3ynbraTe 0cBOEHUS AUCUUILINHBI CTYJEHT TOJIKEH

3nams: IPUHIMIIBI TOCTPOSHUS U (QYHKIITMOHUPOBAHMS 0A30BBIX YCHIIMTEIBHBIX KACKAJI0OB; PEKHMBI
paboOThl YCHMIIMTEIBHBIX AJIEMEHTOB, METOJbl MX 3aJaHus U CTAOWIM3allKW; MPUHIUN PadOThl 0a30BBIX
AJIEMEHTOB MH(PPOBON AIEKTPOHUKH; OCHOBBI TMOCTPOCHHS MPHUHIMIIUATIBHBIX CXEM OCHOBHBIX Y3JIOB
IUGPOBBIX  YCTPONCTB; MPHUHLMIIBI MEpelayd UM CUHXPOHM3AIMM JIaHHBIX, HCIOJIb3yeMblE B
MUKPOIIPOIIECCOPHBIX ~ CHUCTEMaX; TEHIACHIMH  PAa3BUTUS  YHHBEPCAIBHBIX  MHUKPOMIPOIIECCOPOB;
KJ1acCU(UKALUIO MUKPOIIPOLIECCOPOB U 3allOMUHAIONIUX YCTPONCTB, OCHOBHBIE MPHUHIIUIIBI OpraHU3aluu
MUKPOIIPOIIECCOB; TUTIOBYIO CTPYKTYPY COBPEMEHHOT'O MHUKPOIIPOIIECCOPA, 3aIIOMUHAIOIIETO YCTPOICTBA,
YCTPOMCTB BBOJIa-BhIBOJA, UX OCHOBHBIE apXUTEKTYpHBIE MapaMeTphl, criocoObl oOMeHa MH(pOopMalue;
CUCTeMY KOMaH/ MUKPOIPOIIECCOpa, PaBHiia 3alKiCH MPOrpaMM Ha s3bikax accemOep u Cu; TeXHOJIOTUI
TPaAHCIALMU TEKCTa MPOTrpaMMbl, aHaIU3a OLIMOOK M OTJIAJKH MPOrpaMMbl C MOMOIIBI0 MPOrPaMMHOTO
OTJIaIYMKA; TEXHOJOTUM OTJIAJKU M WCIBITAHWA TPOTpaMMBbl HAa peajbHOW ammapaType, Ha3HAYCHHE U
CTPYKTYPY MHKPOKOHTpOJIEpa, 0COOEHHOCTH pa3pabOoTKU YCTPOMCTB Ha MUKPOKOHTPOJIJIEPAX;0CHOBHBIE
MPHUHIIUAIB  CONMPSDKEHUST aNmnapaTHBIX M MPOrPAMMHBIX CPEICTB B COCTaBe HH(POPMAIMOHHBIX U
aBTOMATHU3HPOBAHHBIX CHCTEM.

Ymemsb: POCKTUPOBATH YCHITHTEIbHBIC KACKA bl TIO 33/IaHHBIM MapaMeTpaM; aHAIU3UPOBATH PabOTy
aHAJIOTOBOTO YCTPOWCTBAa MO €ro NPUHIUIHAIBHON cXeMme; pa3pabaTbiBaTh KOMOWHAIIMOHHBIE U
MOCIIEJIOBATEILHOCTHRIE yCTPOWCTBA; CHUHTE3UPOBATH KOMOWHAIIMOHHBIC, JIOTHUECKHE CXEMBI WU Y3IIbI,
CO3/aBaTh aJITOPUTMBI pabOThI IU(PPOBBIX CHCTEM; ONPEIENATh TEXHUYECKUN YPOBEHb MUKPOIIPOIIECCOPOB
U KiIacCUPUKALMOHHBIE TPHU3HAKK MPENINOJIaraeMblX K MPUMEHEHHIO MHKPOIPOIECCOPOB U
3alIOMUHAIONINX YCTPONCTB; pPacCUUTHIBATh HEOOXOAMMBIE OCHOBHBIE ApPXUTEKTYPHBIE IapaMeTpbl
MUKPOIIPOIIECCOPa, 3aMIOMUHAIOIIETO YCTPOMCTBA M YCTPOMCTB BBOJA-BBIBOJA JIS PEIIAEMOW 3alayw;
co37laBaTh MpOrpamMMbl Ha S3bIKax MporpamMmupoBaHus accemOiep u Cu; MIaHUPOBATh U MPOBOAUTH
duznUYecKre IKCHEPUMEHTHI, 00pabOTKy UX PE3yabTaTOB U OIEHUBATH MOTPEITHOCTH, MAaTEMaTUYECKU
MOJIETUPOBATh LU(PPOBBIE JIOTHUECKUE CXEMBI; pa3padaThiBaTh UHTEPEHCHl B3aUMOACHCTBUS «UEIOBEK —
OBM», Monenu KOMIOHEHTOB WH(MOPMAIMOHHBIX CHUCTEM; pPEan30BaTh ONTHMAJbHBIC MPOTPAMMHBIE
AITOPUTMBI YIIPABICHUS W HM3MEPEHU; NMPUMEHATHh 3HAHUS Ha MPAKTHKE, B TOM 4YHCIIE COCTaBISATh
MaTEMaTHYECKHE MO THUIOBBIX MPOGECCHOHANBHBIX 3a]la4, HAaXOJIUTh CHOCOOBI WX pEHICHUH H
UHTEPIPETUPOBaTh (U3MUECKUNA CMBICH TIOJYyYEeHHOTO pe3yibTaTa; HCIOJIb30BaTh 0a30Bble 3HAHUS
MOCTPOCHHUS W TPHUHIUIIOB B3aWMOJCUCTBUS IU(PPOBBIX MHUKPOIPOIECCOPHBIX YCTPOMCTB C IENBIO
pelIeHrs BO3HUKAIOMIMX MPOPECCHOHATBHBIX 3a/ad, CAaMOCTOSITEILHOTO MPHOOPETeHUs 3HAHM,
MOHUMAHUS TPHUHIUIIOB pPa0OThl MPUOOPOB W YCTPOHCTB, B TOM HYHCJIE BBIXOJSIIMX 32 TIPEEIbI
KOMIIETEHTHOCTH KOHKPETHOT'O HamlpaBlieHHUs; MPUOOpPEeTaTh HOBHIE 3HAHMSI, UCIONb3yS COBPEMEHHBIE
oOpa3zoBaTeibHbIE W WH(POPMAIMOHHBIE  TEXHOJIOTHMH;  HCIIOJIB30BaTh  SI3BIKK M CHCTEMBI
MPOrpaMMUPOBAHUS, HHCTPYMEHTAIbHBIE CPEJCTBA KOMIBIOTEPHOTO MOJETUPOBAHUS [JIsl PEIICHUS
pPa3MUYHBIX HCCJIENIOBAaTEIIbCKMX W MPOW3BOJCTBEHHBIX 3a]a4, WHCTAUIMPOBATH MPOTPAMMHOE U
anmapatHoe oOecreyeHue A HUHOOPMALMOHHBIX W aBTOMATH3UPOBAHHBIX CHUCTEM; PACCUUTHIBATH
BPEMEHHBIE IMapaMeTpbl TPOTPAMMHBIX IHKIOB TIpH pabOoTe MHKPOIPOIECCOPHBIX YCTPOMCTB;
MOJIb30BAaThCS  MPUKIAAHBIMU  MPOTPAMMHBIMU  TMAaKeTaMH M CHUCTEMaMH aBTOMATU3MPOBAHHOTO
MPOSKTUPOBAHUS W TMPOTPAMMHUPOBAHUS MHUKPOIPOIIECCOPHBIX YCTPOWUCTB; O(GOPMIIATE OTYETHYIO
JToKkyMeHTaluto B cootBercTBum TpedoBanusm ECK/I, ECII/I.

[lepeuncnennpie TpeOOBaHUS HAMpPaBIeHBI HA (POPMHUPOBAHHUE CICAYIONINX KOMIICTCHIIMA U BHJIOB
npodecCHOHANBHO 1eATeIbHOCTH: CIIOCOOHOCTh HAXOAUTh OPTaHU3AIMOHHO-YIIPABIEHYECKUE PELICHHS B
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HECTaH/JApPTHBIX CHUTYalMsIX U TOTOBHOCTBIO HECTH 3a HUX OTBeTcTBEeHHOCTh (OK-5); crnocoOHOCTH
OCO3HaBaTh COIMAJIBHYIO 3HAYUMOCTH CBOeW Oymymiei mpodeccuu, o0iagath BHICOKOH MOTHBAIMEH K
BBITIOJIHEHUIO  NMPOGECCHOHATBFHON — JeATEIPHOCTH B 00JacTH  oOecredeHus HMHQPOPMAIIMOHHOMN
0€30I1aCHOCTH, TOTOBHOCTBIO M CIIOCOOHOCTBIO K aKTUBHOM COCTS3aTENbHOM JNEATETBHOCTH B YCIOBHAX
nHpopmanmonHoro mnpotuBodbopctBa (OK-6); cmocoObHOCTH K 0000IIEHUIO, aHANIHM3y, BOCHPHITHIO
uH(OopMaIHK, MOCTAHOBKE LIEJIN U BEIOOPY MyTeil €€ NOCTHKEHHS, BIIaIeTh KylIbTypoil Memuienus (OK-7);
CIIOCOOHOCTh K CaMOPa3BUTHIO, CaMOpeaIu3alid, MPHUOOPETEHUI0 HOBBIX 3HAHUM, MOBBIIIEHUIO CBOEH
kBanupukarmu U MacrepctBa (OK-10); crmocoOHOCTH HMCTIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIC
3aKOHBI, IPUMEHATh MaTeMAaTUYECKUH anmapar B Mpo(eccCHOHAIbHOM e TeIbHOCTH, BBISBISATH CYIIHOCTh
mpo0yieM, BO3HHMKAIONIMX B Xojae mpodeccuonanbHol nesrenbHocTH (OIIK-1); cmocoOHOCTh MOHUMATh
CYUIHOCTh U 3HaueHHE HH(OpPMALHUU B Pa3BUTHH COBPEMEHHOTO OOIIECTBA, NMPUMEHSTH AOCTHUKECHUS
MH(POPMATUKU U BBIYMCIUTEILHONW TEXHUKH, NIepepadaThiBaTh O0bIIHEe 00beMbl HH(OPMAIMH TPOBOIUTH
L[eJICHANPaBICHHbIN MMOUCK B Pa3jIMYHbIX UCTOYHHMKAX MH(POpPMALUMU MO MPOPHUII0 ACSTEIBHOCTH, B TOM
yuciae B [IOOANbHBIX KOMIbIOTepHBIX cucremMax (OIIK-2); cnocoOHOCTP OpraHM30BBIBATH U
MOJIIEP’KMUBAThH BBHIIOJHEHUE KOMIUIEKCA Mep M0 MH(GOPMalMOHHON 0€30MacHOCTH, YIPABIAThH MPOLIECCOM
ux 9 peanu3zanuy ¢ y4eTOM pelIaeMbIX 33Ja4 U OPraHW3alMOHHON CTPYKTYPBl OOBEKTa 3aIUThI, BHEITHUX
BO3/ICHCTBUI, BEPOSTHBIX YyrpOo3 W YPOBHS pa3BUTUSA TexHoJoruii 3amuthl uHOOpMarmu (OITK-5);
CIOCOOHOCTh MPHUHUMATh YYacTHE B OKCIUTyaTalldd MOJCHCTEM YIpPaBJICHUS HH(OPMAIIMOHHON
oe3onacHocTrio mpeanpusTus (I1IK-1); cmocoOHOCTh BBITONHATE paOOTHI MO yCTAaHOBKE, HACTPOUKE H
OOCITy’)KUBAaHHIO TEXHUYCCKMX M MPOrPaMMHO-AMMapaTHbIX cpeAcTB 3amutbl uHpopmarmu (I1K-3);
CIIOCOOHOCTH MCMOJIb30BaTh MHCTPYMEHTAJIbHBIE CPEICTBA U CUCTEMBI MIPOrPAMMUPOBAHUS VISl PELICHUS
npodeccuonanbubix 3amaud (I1K-8); crmocoOHOCTE coOpaTh W MPOBECTH AHATU3 HMCXOTHBIX TaHHBIX IS
MPOCKTHUPOBAHUSA TIOJACHCTEM M CPeacTB obecredenus wuHpopmarmonnoi oOesomacuoctn (ITK-10);
CIOCOOHOCTh MPUMEHATh METO/IbI aHAJIN3a U3yYaeMbIX SIBIICHUH, MPoLeccoB U MpoeKTHbIX pemeHuid (ITK-
12); criocoOHOCTh MPOBOAUTH SKCIIEPUMEHTHI IO 3aJJaHHOM METOAMKE, 00pabOTKYy pe3yJbTaToOB, OIICHKY
MOTPEIIHOCTH U IOCTOBEPHOCTH uX pe3ynbTaroB (I1K-14); ctocoOHOCTH OCYIIECTBIATh TOA00D, H3yUSHHUE
u 0000IIeHNEe HAay4YHO- TEXHHUYECKOW JHUTepaTypbl, HOPMATHUBHBIX M METOAMYECKHX MaTEpHUajOB IO
Bompocam obecnieuenus nHpopmannonaoi 6e3omacuocTr (ITK-16); cnoco6HOCTH GOPMUPOBATH KOMILIEKC
Mep (mpaBuia, MNPOLEAYPhl, MPAaKTUUYECKHE NPUEMbl M Tp.) AN yIOpaBlIeHHs HHPOPMAIMOHHOMN
6e3omacHocThio (I1IK-18); crmocoOHOCTh MpUHUMATh y4acTHE B OPraHM3ALUU KOHTPOJIBHBIX HPOBEPOK
pabotocrnocoOHOCTH U 3PPEKTUBHOCTH MPUMEHSIEMBIX TPOTPAMMHO- aIlllapaTHIX, KPUMTOTPAPUISCKUX U
TEXHUYECKHUX CpelcTB 3ammuThl nHpopmanun (I1K-19).

2 MECTO JUCHHUILIMHBI B OCHOBHOM OBPA30OBATEJIBHOM TPOTPAMME

HucuuruinHa «CXEeMOTEXHUKA YCTPOWCTB TEXHHUYECKOW 3aIlUThl MHPOPMALUU» OTHOCUTCS K
BapUATHBHOW YacTW JUCIHUIUIMH IO BBIOOPY By3a IHWKIJIA NMPO(ECCHOHAIBHONW MOJATOTOBKH Y4eOHOTO
riaHa. Jluciunianaa 6a3upyercss Ha 3HAHUAX M YMEHHAX, 00eCIeYrBaromuX 0a30ByI0 TEOPETUUECKYIO U
WHXXEHEPHYIO MOATOTOBKY. DyHIaMEHTAIBHOW OCHOBOW JUISl M3YyYEHHUS TUCUUIUIMHBI SBISIIOTCS 3HAHUS,
nojgy4yeHHele B Kypcax «®usuka», «Bpicmas wMatemaruka», «HpOpMalMOHHBIE TEXHOJIOTUUY,
«KommnoneHTHas 6a3a CpeCTB TEXHUUECKOU 3aluThl HHGopMarun», «OCHOBBI TEOPUH TETIeH, CUTHAJIOB U
MIPOLIECCOBY.

3HaHUS U YMEHUs, MPUOOPETCHHBIC P OCBOSHUHU JTAHHOW TUCIUTIINHBI, PEaT3YIOTCS CTYICHTOM
IOpU BBIIOJHEHWH KYPCOBBIX palbOT (MPOEKTOB) MO BCEM MAMCLUUIUIMHAM NPOQPECCHOHATBHONH U
MPaKTUYECKON MOATOTOBKU U JUTJIOMHOM MTPOCKTUPOBAHHH.

3CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 Pacnpenesienne y4eOHbIX 4aCOB M0 TeMaM TUCUMILUIMHBI M BUAAM 3aHATHH

KomanuectBo yacos

HanmenoBanue tem B TOM YHCJIC
Bcero

JIeKI_II/II/I‘ MPAaKT. ‘ nabop. ‘ CPC

3-ii cemecTp

Tema 1. Obume cBefeHus: 00 aHATOTOBBIX 3JEKTPOHHBIX ‘ 7 ‘ 2 ‘ 2 ‘ ‘ 3




YCTPOMCTBAX
Tema 2. TIpuHIUTIBI GYHKITMOHUPOBAHUS TTPOCTEHIITNX 13 2 2 4 5
YCHJTUTEIIBHBIX KacKa0B
Tema 3. Ananu3z paboThl 0a30BBIX YCHIIUTEIBHBIX KACKaI0B 10 5 4 4
B pEeKHMMeE MaJoro CUrHajia
Tema 4. OOpaTHbI€ CBS3H B TPAKTaX yCUICHHUS 10 4 2 4
Tema 5. Kackanpl npe1BapuTEIbHOTO YCUIICHHUS B 8 2 5 4
MHOTOKaCKaIHbIX YCUJIUTENIbHBIX TPAKTaX
Tema 6. YcunureIn MOITHOCTH 15 2 4 4 5
Tema 7. Ycunurean NOCTOSSHHOTO TOKa 4 2 2
Tema 8. bazoBbie cxeMHBIE KOHPUTYpAILIUU 6 2 2 2
Tema 9. IHTerpanpHplii OnepalMOHHbIN YCUIIUTEb U €r0 13 2 5 4 5
0COOEHHOCTHU
Tema 10. dyHkimoHanbHbe yeTpocTBa Ha OY 12 2 2 4
Tema 11. AktuBHble RC-hmibTpbI 9 2 4 3
Tewma 12. YcTpoiicTBa CpaBHEHHUSI aHATOTOBBIX CUTHAJIOB 6 2 2
Tema 13. DeKTpOHHBIE CXEMbI KOMMYTAIIMH 7 2 3 2
Tema 14. TpurrepHble U TeHEpaTOPHBIE YCTPOHUCTBA 15 6 4 5
Hroro mo 3-my cemecTpy: 135 34 17 34 50
4-it cemecTp
Tewma 15. OcHOBHBIE IOHSATHS U ONpPeAeNIeHUs UPPOBOI 4 2 - 2
TEXHHKH.
Tema 16. Jlornyeckne oCHOBBI IU(PPOBOH TEXHUKH 6 2 - 2 2
Tema 17. NnTerpanbHble JIOTHIECKHAE CXEMBI 14 4 - 4 6
Tema 18. I'erepaTopbl UMITYITHCOB 10 2 - 4 4
Tema 19. Tpurrepst 8 2 - 2 4
Tema 20. dynkunoHagbHbIE HU(POBBIE YCTPOHCTBA 24 6 - 8 10
Tema 21. Metoasl npencrabienns napopmanuu B D1[BM 8 4 - 4
Tema 22. Apubmernueckue ocHoBbl D1IBM 13 4 - 4 5
Tema 23. [locnenoBatenbHOCTHBIE IM(PPOBHIE ABTOMATHI 11 2 - 4 5
Tema 24. 3anomunaromme ycrpoiictsa D1[BM 7 2 - 2 3
Tema 25. HAIT u AIIII 12 4 - 4 4
Hroro mo 4-my cemecrtpy: 117 34 - 34 49
5-ii cemecTp
Tema 26. Kitaccudukanus MukpornporeccopoB. O6actsb 4 5 i ) 5
MIPUMEHEHUS
Tema 27. CTpyKTypHasi cxema yCTpOHCTBa 6 4 ) 2
Mukpokontposiepa (MK) MCS-51
Tema 28. Opranuzanus namsta nporpamm MK MCS-51 8 2 - 2 4
Tema 29. ®opmMathl U CIOCOOBI aJIpecaliii JaHHBIX U 9 4 i 2 3
komaung MK MCS-51
Tema 30.Ympasnstone komanast MK MCS-51 15 6 - 4 5)




Tema 31. Cucrema npepsiBarnii MK MCS-51 9 4 - 2 3
Tema 32. [TpuHIMN GyHKIIMOHUPOBAHUS 15 6 i 4 5
taiimepos/cuéTurikoB MK MCS-51
Tema 33. Kiaccuduxanms cxeMm aHaJI0roBO-IUPPOBBIX 15 6 i 3 6
npeobpaszoBaTelieid, UX YCTPOUCTBO
Hroro mo 5-my cemecTpy: 81 34 17 30
7-it cemecTp
Tewma 34. Apxutektypa AVR-MUKPOKOHTPOIIIIEPOB 4 2 - - 2
Tema 35. IIpunnun paboTs! 1U(POBOI TUHAMUYECKON U 10 2 2 2 4
CTaTHYECKON MHANKAIUH
Tewma 36. [Tpunanun B3anmoeiicTeust AVR-
MHKPOKOHTPOJIJIEPOB U BHEIITHUX 3aIIOMUHAIOTITUX 14 2 4 4 4
YCTPOMCTB
Tema 37. @yHKIMOHUPOBAaHHE BCTPOCHHBIX 0J10KOB AVR- 10 9 5 6
MHUKPOKOHTPOJUIEPOB, MPUHIIAT HX CHHXPOHH3AINN )
Tema 38. Bayrpennss moacuctema o0pabOTKH
MpepBIBaHUs] OCHOBHOTO adroputma pabotsl AVR- 10 2 2 2 4
MUKPOKOHTPOJUIEPOB
Tema 39. ITpunnun padots! Taiimepos/cuéTunkoB AVR- 18 4 4 4 6
MUKPOKOHTPOJUIEPOB
Tema 40. [TpuaIun paGoThl JOMOJHUTEIBHBIX MTOJACUCTEM
AVR-MHKPOKOHTPOJIJIEPOB: CTOPOKEBOTO TaltMepa U 15 3 3 5 4
aHaJIOTOBOTO KOMITapaTtopa
HToro mo 7-My cemecTpy: 78 17 17 17 30
8- cemecTp

Tewma 41. [udposoit mpoTokosn oomeHa ganHbIMU SPI 10 2 - 4 4
Tema 42. Hudpoeie mpoTOKOIBI 0OOMeHa JaHHbIME T WI,

. 10 2 - 4 4
MicroLAN
Tema 43. UnTepdeiicel oomena ganabiMu RS-232, USB 10 2 - 4 4
Tewma 44. Cneuudukaiysi MpOTOKOJIOB OPraHU3AIUN
OecmpoBoiHbIX ceteid ctangaptoB IEEE 802.11, 802.15, 8 4 - - 4
802.16
Tema 45. Cneundukarus Wireless USB 6 2 - - 4
Tewma 46. ITpuanun pabotet MOSFET, JFET, IGBT — 10 4 i 4 2
TPaH3UCTOPOB
Hroro no 8-my cemectpy: 54 16 - 16 22
Bcero: 468 135 34 118 181

3.2 Conep:xkaHue JEeKIIHOHHOT0 MaTepuaJia
Tema 1. O6mue cBeaeHUsT 00 aHATIOTOBBIX JIEKTPOHHBIX YCTPOMCTBAX -2 yaca

Conepxxanne Tembl 1: OOmme cBefeHHus 00 aHANOTOBBIX JJIEKTPOHHBIX ycTpoiictBax. Llenmn u
3a7a4l Kypca, ero CBS3W C JPYrUMH JUCHUIUIMHAMHU ydeOHoro ruraHa. OmnpeneneHne yCHIUTETBHOTO

ycTpoiicTBa. OCHOBHBIE TapAMETPhl YCUIUTEIEH.
Jluteparypa k eme 1 [1, 2, 6]

Tema 2. O0mue cBeieHUs: 00 aHAIOTOBBIX ANEKTPOHHBIX YCTPOHCTBAX
Conepxannie Tembl 2. [IpuHIUIT AIEKTPOHHOTO YCWICHHS. YCHIWTEIBHBIM KackKaja H €ro
oboOmieHHass cxema. [loHartue paboyeil TOUKM W JUHAMUYECKOH (HArpy304HOH) XapaKTepPHCTUKU.

CxeMHOe MOCTPOCHHE MPOCTEHIINX YCHIIUTEIbHBIX KACKaJ0B Ha OMMOJISPHBIX TPAH3UCTOPAX.

Jlutepatypa k Teme 2: [1, 2, 6]

-2 gaca
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Tema 3. Ananu3 paboThl 0a30BBIX YCHIMTEIBHBIX KACKa/IOB B PEXKUME MAJIOTO CUTHaja: - 2 Jaca
Conepxxkanne TteMmbl 3. Kpurepum U 0COOCHHOCTHM MAJIOCUTHAJIBHOTO peXHMa paboThI

YCHIINTENBHOTO YCTpOicTBAa. MalloCUTHANBHBIE TapaMeTphl OWMOJSPHBIX M IOJICBBIX TPAaH3UCTOPOB.

CpaBHUTENBHBIA aHAJINW3 0a30BBIX YCHJIMTEIBHBIX KAaCKaJOB IPH Pa3HBIX CHOCO0aX MOJKIIOUYEHUS

TPaH3HCTOPa B CXEME.

Jlureparypa k Teme 3: [1, 2, 6]

Tema 4 . OOpaTHbIE CBSA3M B TPAKTaX YCUJICHUS: - 4 yaca

Copepxanue TeMbl 4: OCHOBHBIE OIIPEIEACHUS U MMOHATHS, OTHOcALuecs K ooOpaTtHoii cBszu (OC) B
CXeMOTEXHHUUYECKHNX ycTpoicTBax: Buabl OC; 0000meHHas CTpyKTypa cxeMbl ycunutens ¢ BHenrHed OC;
MOHSITUE TOJOXUTENbHON U orpunarenbHoit OC; cTOMKOCTh ycunutens, oxBaueHHOro OC; OCHOBHBIC

kpurepun croiikoctu. Krnaccudukamms OC mo cmocobam Beenenus u  cHiatua OC. Bnustaue
orpunarensHoii OC Ha XapakTepUCTUKU ycwiuTeds (Kod((UIMEHT Iepenayd; BXOJIHBIC U BBIXOJHBIC
UMIIEAAHCHl; YaCTOTHYIO, ()a30BYI0 M TEPEXOJHYI0 XapaKTePUCTHKH, NTUHAMUYECKUN AMAana3oH U T.1.
AHanmu3 BIUSHHUA TEMIEPAaTYypHBIX W JPYTUX JIeCTaOMIM3UPYIOMIMX (AKTOPOB HA PEXUM PabOTHI
YCUIIMTENBHOTO KacKa/ia Mo MOCTOSHHOMY TOKY. CXeMbl CTaOUITN3alINu.

Jlureparypa k Teme 4: [1, 2, 6]

Tema 5 . Kackaipl mpeABapUTEIHHOTO YCUIICHUS B MHOTOKACKaHBIX YCHIIUT. TpaKkTax: -2 yaca

Copepxanue TeMbl 5: CTpyKTypHasi CXeMa MHOTOKAaCKaJHOro ycwiuTens. Buibl MexkackaaHoR
cBs3H. TUNIOBBIE CXeMHbIE KOH(UTypaIiK, UCIIOIB3YIOIIUECS B KacKalaX MHUPOKOMOIOCHBIX YCHITUTENEH.

Jlureparypa k Teme 5: [1, 2, 6]

Tema 6 Ycunurenn MOUTHOCTH: -2 4aca

Conepxkanne TeMbl 6: PexkuM OONBIIOTO CUTHANa M OCHOBHBIE TPEOOBAaHUS K YCHIIUTEISM
momHocTH (YM). OpHoTtakTHele OecTpaHchopMaTopHble U TpaHcPopMmaTopHas cxembl YM B pexxume
Kjjacca A: OCHOBHbBIE SHEPreTUYECKHUE COOTHOLIEHUS W CpPAaBHUTENbHBIA aHalIu3. ODHepreTudyeckas
3¢ (HEeKTUBHOCTH PEKUMOB C OTCEUKON BBIXOAHOTO TOKa (pekuM kiacca B). J[ByxTakTHbie cxemMbl YM B
pexume Kiiacca B: HelMHEelHHbIE HCKa)KEHMsI M METOJIbI X yMEHbLIEHUS B Y M: pexum kinacca AB.

Jluteparypa K Teme 6: [1, 2, 6]

Tema 7. Ycunurenau MOCTOSHHOTO TOKA: - 2 yaca

Conepxanne tembl /: Juddepenmmansubiii kackan YIIII. Tlonstue auddepeHIHanbHbBIX U
cuH(pa3HpIX curaanaoB. KooduuueHT ycuneHust 1 BXOIHBIE CONPOTUBIECHUS s AuddepeHnnaibHbX U
cUH(pa3HbIX CUTHAJIOB.

Jlureparypa k Teme 7: [1, 2, 6]

Tema 8. ba3oBbie cXeMHbIE KOH(DUTYpAIIUH -2 yaca

Coneprxanme TeMbl 8: OcoOeHHOCTH cXeMOTeXHHUKH auddepernnansroro kackaaa (JK): mpunmm
MOCTPOCHUS CXEMbI «TOKOBOTO 3€pKalla» M €ro OCHOBHBIE CBOWcTBa. lcmoib30BaHHE TE€HEPATOPOB
ctabunpHOoro Ttoka. JIK ¢ HeCMMMETpUUYHBIM BbIXOJOM Oe€3 mnorepu ycuieHus. Ilpumep cxemHol
peanu3aiiy yCUJIUTENIbHOTO TPaKTa TUIIA ONEePAI[MOHHBIN YCUITUTENb.

Jluteparypa k Teme 9: [1, 2, 6]

Tema 9. VInTerpanbHbIi ONepaliiOHHBIA YCUITUTENh H €70 0COOCHHOCTH: -2 yaca

Conepxkanne tembl 9: Ilonarue wuaeanbHoro omepamuoHHoro ycwiurens (OY). Monenn u
0000meHHbIe CTPYKTYypHBIE cXembl OY. DnemeHTsl cxemoTexHUku OV (muddepeHnmanpHbli KacKal,
reHepaTopbl CTAOMJIBHOTO TOKa W HAINpPSKEHMsI, BBIXOJIHbIE Kackaabl). OcHoBHble mnapameTpel OV.
Croiikocts OY. YacToTHast KOPPEKIIUS U €€ CXEMOTEXHHUECKOEe 00ecTieueHueE.

Jlureparypa k Teme 9: [1, 2, 6]

Tema 10. OdynkimoHanbHble ycTpoiicTBa Ha OV -2 yaca

Cxempl BkitoueHus: OV (MHBEpPTHPYIOIIME U HEMHBEPTHpYOIIKe). MHOrOBXOA0BOM cymMMaTop U
muddepennmaneupiii ycunmurens Ha OV, nuddepeHuuaTop, UHTETpaTop, CXeMbl JTOrapupMUPOBAHUS.
Peanuzamust ananoroBeix ymHOXxuTenei. Henuneinsle ¢yHKIMOHAIBHBIE yCTpoWcTBa Ha 0Oaze OV:
aMIUTUTY/HbIE OTPAHUYUTEINH, BEIIPIMUTENb U AMIUTUTYAHBINA AETEKTOP.

Jlureparypa k teme 10: [1, 2, 6]

Tema 11. AxtuHble RC-QuinbTpsr: -2 yaca

[TpuHIMTIBI U CXEeMBI MOCTPOCHHUS YAaCTOTHO-CEJICKTUBHBIX Iienei ¢ mpuMmenennem RC-nemedr u
YCUJIUTEIIBHBIX 3JIeMEHTOB. [IpakTuueckas peanusanus TUIIOBBIX LIETIEW EPBOrO U BTOPOIO NOPSIKOB Ha
6aze OY.

Jlutepatypa k Teme 11: [1, 2, 6]
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Tema 12. YctpoiicTBa CpaBHEHHS aHAJIOTOBBIX CUTHAJIOB: -2 9aca
Pabora OV mnpu Oonbliol ammiuTyie BXOJHOro curHanma. Cxembl cpaBHeHHs. VHTerpasibHbIC
KOMIIapaTopsbl.
Jlutepatypa k Teme 12: [1, 2, 6]
Tema 13. DneKTPOHHBIC CXEMbl KOMMYTAIIHH -2 gaca
Oo6uwme cenenus. Juoausie kimoun. Kimoun Ha OMIOSIPHBIX U OJEBBIX TPAH3UCTOPAX.
Jluteparypa k Teme 13: [1, 2, 6]
Tema 14. TpurrepHble U T€HEPATOPHBIE YCTPONCTBA! - 2 yaca
OcHoBbl Teopuu reHeparopoB. bamanc ¢a3 wu ammutyn. ba3oBble cXembl TeHEPaTOPOB.
TpaH3ucTOpHBIE TPUTTEPBL. MYITBTUBHOPATOPHI U MPUHIUIBI UX ()YHKIIMOHUPOBAHUSI.
Jluteparypa k Teme 14: [1, 6]
Tema 15. OcHOBHBIE IOHATHS U ONIpeieTeHUs IU(PPOBOIT TEXHUKH. - 2 yaca
OO6mmas xapakTepucTuka IUGPOBBIX YCTPOUCTB. ba3oBbIe TOTHUECKHE DIIEMEHTHI.
Jlutepatypa k Teme 15 [1, 3]:
Tema 16. Jlornaeckue OCHOBBI ITU(POBOM TEXHUKH: -2 4aca
bazoBble noruueckue osneMeHTHL. Jlormueckuit 6asuc. IlocTpoeHHe JOTHYECKHX CXEM TIO0
JIOTUYECKUM YPaBHEHUSIM.
Jlutepatypa k Teme 16: [1, 6, 8]
Tema 17. VInTerpaibHbie TOTHUECKUE CXEMBI: -4 daca
[MapameTps! u xapakrepuctuku cepuit nuppossix UMC: ATJI, TTJI, CJI, U1JI, KMOIL
Jlureparypa k Teme 17:[1, 6, 8]
Tema 18. I'enepaTopbl UMITYIIBCOB! - 2 yaca
Knymue u aBToKOIeOaTENIbHBIE MYJIBTUBHOPATOPHI HA JOTHYECKUX 3JEMEHTax, MPUHIUI JeHCTBUSA,
Pa3HOBUHOCTH CXEMHOM peann3aliy, yCIOBUS pab0TOCIIOCOOHOCTH M OCHOBHBIE XapaKTEPUCTUKH.
Jlureparypa k Teme 18: [1, 6, 8]
Tema 19. Tpurrepst: - 2 gaca
Knaccudukauuss TpUrrepHbIX YCTPOMCTB, YCJIOBHbIE O0O3HAUE€HHS, O0O0JACTH MPUMEHEHHUS.
WudopmalinoHHple, yOpaBIsAOMME ¢ JUHAMUYECKHE BXOJbl TPUITEpOB. Pexumbl  paboTHI,
(G yHKIMOHAIbHAs 3aBUCUMOCTb BXOJIHBIX U BBIXOJIHBIX CUTHAJIOB.
Jlutepatypa k Teme 19: [1, 6, 8]
Tema 20. dynkunoHaabHbIe TUGPOBBIC YCTPOUCTBA: - 6 qacoB
Peructpel: mapamnenbHble (PErHCTphl MaMSATH), MOCJIEAOBAaTEeNbHBIE (PETUCTPHI  CIBUTA),
napaJijiesIbHO-TIOC/IeIOBaTeNIbHbIE, pPEBEpCUBHBIC. ['eHepaTophl KOJOB TICEBAOCTYYaMHBIX CHUTHAJIOB.
CueTunku: CyMMHpPYIOIIME, BBIYMTAIOIINME, peBepcuBHble. (CUETYMKHM C  MOCJIEI0BATENIbHBIM,
napajyleIbHbIM W CKBO3HBIM IE€PEHOCOM CUETHBIX HMITYJIbCOB. J|BOMYHO-IECSITUYHBIE CUETYHKH,
KOJIBLIEBBIE CUETUMKU. JIOTMYECKUI CHMHTE3 CUETYMKOB C MPOU3BOJIBHBIM MOIyJeM cuera. CUeTdyuku c
nmporpaMMupyeMbiM — koddduinimenTrom  cyeta. KoMOWHAIMOHHBIE  YCTPOWCTBA: IMHMQPPATOPHl |
JIemu@paTtopbl, MYIbTHILIEKCOPHI M JEMYJIbTHIUICEKCOPBI, CYMMATOpBl, BBIYUTATENH, LU(POBHIE
KOMIIapaTopsbl.
Jlutepatypa k Teme 20: [1, 6, 8]
Tema 21. Metoas! npeacrasienus napopmanuu B I1[BM: -4 yaca
Cuctembl cuucnenus. IlpeoOpa3oBaHue 3amucu 4YHMCeN W3 OJHOM CHCTEMBI B JPYTYIO.
[Ipencrasnenue uucen B D1IBY ¢ dhukcupoBaHHOM U miaBaromieii Toukamu. [IpencraBienre CHMBOIBLHOM
uHpopmanuu B DLIBY. CrenpanbHple MaITMHHBIE KOJBI: MIPSIMOM, 0OpaTHBIH, JOTOTHUTEIbHBIN.
Jluteparypa k Teme 21: [1, 6, 8]
Tema 22. Apupmernyeckue ocHOBEI J1[BM: -4 ygaca
[lopaspsiaubie omepauuu Haa yuciamu. Onepanuu caBura. CrnokeHHE W BBIYUTAHHUE IIEIBIX
JBOMYHBIX yHces. CloXeHHe U BbIUUTAHUE JEUCTBUTENBbHBIX uuces. CI0KE€HHE M BBIUMTAHUE YMCE B
JIBOMYHO-KOJUPOBAHHOM NTECATUYHON CHUCTEME CUMCICHHS. YMHOXXEHUE U JICJIeHHE IBOMYHBIX YHCEN C
(UKCUPOBAHHON 3amaToi. YMHOXKEHUE U JIeJICHHWE JBOMYHBIX YHCEN C IUIaBarollei 3amsatoi. TouHOCTh
BBIMIOJIHEHHUSI ~ apu(METHUYECKUX  omepainuii, okpyriaeHus. TaOmuuHble  METOAbl  BBIOJHEHUS
apu(pMeTHUECKUX OTIEPAITHH.
Jluteparypa k Teme 22: [1, 6, 8]
Tema 23. TlocnenoBaTeIbHOCTHBIE TU(PPOBBIE ABTOMATHI: -2 yaca
CrocoObl  3amaHusi (QYHKIMOHMPOBAHUS aBTOMaTa: TaOJNMIBI MEPeXoJ0B M BBIXOAOB, rpad
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aBromata. ABtomatel Mumu u Mypa. MuHuMm3aius aOCTpakTHBIX aBTOMaToB. CTpyKTypHas MOIEIb
mudpoBoro aBToMaTta. CTpyKTYpHBIH CUHTE3 U(PPOBOTO aBTOMATA.
Jluteparypa k Teme 23: [1, 6, 8]

Tema 24. 3anioMHuHAIONINE YCTPOICTBA: -2 yaca

Tuner 3V u ux Haznadenue. Cratudeckue 3Y. unamudeckue 3Y. 3Y Ha mpubopax c 3apsioBoi
cBA3bI0. (DYHKLUMOHAIBHBIE CXEMbl ONEPAaTUBHBIX 3Y. @OYyHKIMOHAJIbHBIE CXEMBl IOCTOSHHBIX 3Y U
MepenporpaMMHUPYEMbIX TOCTOSTHHBIX 3Y.

Jluteparypa k Teme 24: [1, 6, 8]

Tema 25. IAIT u AIIIT: - 4 gaca

IHAII curnanoB: Ha3HaA4YE€HNE, OCHOBHBIE XapaKTEPUCTUKH, NpUHLHUIBI TocTpoeHus. ALl curnanos:
Ha3HauY€HHE, OCHOBHBIE XapAKTEPUCTUKHU, TPpUHIHUIIBI TocTpoeHusa. ALl napamnensHoro nerictBusa. AL
¢ HAII B menu oOpaTHOH CBSI3M CHENAIIETO TUIA, MOCIEAOBATENFHOIO THUNA M TOCJIEAOBATEIBHOTO
MPUOJIMKEHUS.

Jlutepatypa k Teme 25: [1, 3, 6, 8]

Tema 26. Knaccudukanus MukporporeccopoB. O61acTb MpUMEHECHHUS . -2 4aca
Knaccugukanus mukponporeccopoB. O61acTh NPUMEHEHUSI MUKPOIIPOLIECCOPOB.
Jluteparypa k Teme 26: [4, 10, 11, 19]
Tema 27. CtpykTypHas cxema ycTpoiicTBa MUKpOoKoHTposiepa MCS-51: -4 yaca
Crpykrypras cxema MK MCS-51. Curnanbl 61oka ynpasiaeHust 1 cuaxponmzanuy MK MCS-51.
Peructpsr obmiero naznauenuss MK MCS-51. Peructp cocrosinust mporpamm MK MCS-51. YcrpoiictBo u
NpUHIUT (YHKIIMOHUPOBAHUS MOPTOB BBOAa-BhiBOAa MK MCS-51.
Jlureparypa k Teme 27: [4, 10, 11, 19]
Tema 28. Opranuzaius NaMaTH MPOTpaMM MUKpOKOHTpoJuiepa MCS-51: -2 4aca
Knaccugukanus tunos namsitu. Opranuzanus namsati nporpamm MK MCS-51.
Jluteparypa k teme 3: [4, 10, 11, 19]
Tema 29. opmatsl U crIOCOOBI aipecanuy JaHHbIX 1 komana MK MCS-51: - 4 yaca
®dopmatel u criocoObl anpecannu AaHHEIX MK MCS-51.®opmaTel U criocoObI ajgpecanuu KOMaH]T
MK MCS-51.
Jluteparypa k teme 29: [4, 10, 11, 19]
Tema 30. Ynpapnstonue KOMaH 16l MUKpOKOHTpoJuiepa MCS-51: - 6 yacos
Komanasl mepechuiku MHPOpMAIUN, KOMaHABI MOpa3psaHO 00paboTKku HH(OpPMAIMH, KOMAaHJIbI
apru(pMeTHIECKUX ornepanui, ynpasismomue komanas MK MCS-51.
Jlureparypa k teme 30: [4, 10, 11, 19]
Tema 31 . Cuctema npepbIBaHUN MEUKpOKOHTpoiepa MCS-51: -4 yaca
Cucrema npepsiBanniit MK MCS-51. Tlpouenypa o6padotku npepsiBanust MK MCS-51.
Jlureparypa k teme 31: [4, 10, 11, 19]
Tema 32. Ilpunnun ¢pyHKIHMOHMpOBaHUs TaiiMepos/cuéTunkoB MK MCS-51: - 6 yacos
YcrpoticTo Taiimepos/cuéTarnkoB MK MCS-51. Pexxumbl paboThl TaiiMEepOB/CYETUMKOB.
Jlutepatypa k Teme 32: [4,. 10, 11, 19]
Tema 33. Knaccudukaiys cxem aHaIoroBo-IU(POBEIX peodpa3oBaTeieH,
UX YCTPOMCTBO: - 6 yacos
Knaccudukamus anamoroBo-iupoBbix mpeodOpazoBaTesneil. MHKpPOIPOIECCOPHBIE aHAJIOTOBO-
upoBbie MpeodpazoBaTENH.
Jlureparypa k teme 33: [2, 4, 10, 11, 19]
Tema 34. Apxurexktypa AVR-MUKPOKOHTPOJIEPOB: - 2 yaca
Apxutexktypa AVR-MukpokontposuiepoB. Opranuzanus namsati AVR-mukpokonTposiepos. [opTs
BB0/1a/BbIBOIa AVR-MUKPOKOHTPOJLIEPOB.
Jlutepatypa k Teme 34: [11, 18, 21]
Tema 35. Ipunuun paboTsl TUPPOBOM TUHAMUYECKON U CTATUYECKON MHIUKAIIUNA: -2 yaca
[Tpunuun padots! nuppoBoi AuHaMuyeckoil nuaukanuu. [punnun pabots! HUPPOBOI cTaTHUYECKOM
uaaukauy. [TpuHmmn padboTs! udpoBoOi MATPUIHON UHAUKAIIHIA.
Jlurepatypa k Teme 35: [11, 18, 21]
Tema 36 . Ilpunuun B3aumoeicTBus AVR-MUKPOKOHTPOJIJIEPOB U BHEILIHUX
3aIIOMMHAOIIUX YCTPOMCTB! -2 4aca




10
TunoBsie 1TU(GPOBBIE CXEMBI 3aMIOMUHAIOIINX YCTPOWCTB. PerucTpsl ympaBieHHs cxemMoul oOMeHa
JaHHbIMU AVR-MukpokoHTposuiepoB U BHemHel O3Y.
Jlureparypa k Teme 36: [11, 18, 21]
Tema 37. DyHKIIMOHUPOBAHHE BCTPOCHHBIX 0J0KOB AVR-MUKPOKOHTPOILIEPOB,
MPUHIUI UX CHHXPOHU3ALINN -2 4aca
[lpuHIM ~ CHUHXPOHHM3AIMM  BCTPOCHHBIX  O0OKOB  AVR-MHKpOKOHTpOiiepoB.  OCHOBHBIE
(byHKIIMOHATBHBIE CHCTEMBI A VR-MUKPOKOHTPOJIIIEPOB.
Jlutepatypa k Teme 37: [11, 18, 21]
Tema 38 . BuytpeHHss mojcrucTemMa 00pabOTKH PEPhIBAHUS OCHOBHOTO aJTrOpUTMa pabOoThI
AVR-MHUKpPOKOHTPOJIIIEPOB: -2 yaca
[Toxcuctema npepreiBanuii AVR-mukpokonTposuiepos. Ilponenypa obpadoTku mpepeiBanus AVR-
MUKPOKOHTpOJuIepoB. [loacuctema copoca AVR-MUKPOKOHTPOILIEPOB.
Jluteparypa k Teme 38: [11, 18, 21]
Tema 39 . Ilpunuun paboTh! TaiiMepoB/CUETIYMKOB AV R -MUKPOKOHTPOIIIIEPOB: -4 yaca
[Tpuntun paboThl 8-TH pa3psAaHBIX TaMepoB/CYETUMKOB AVR-mukpoxoHTposiepos. [IpunHIun
paboThl 16-T1 pa3paaHbIX TaiiMepoB/cuéTYNKOB AVR-MUKPOKOHTPOIIIEPOB.
Jlureparypa k Teme 39: [11, 18, 21]
Tema 40. ITpunimn paboThl JOMOTHUTEIBHBIX ToACHCTEM AVR-MUKPOKOHTPOILIEPOB
CTOpPO’KEBOT0O TaliMepa U aHAJIOrOBOro0 KoMIaparopa: -2 4aca
Hasznauenue u nmpuHImn paboTel CTOpoxkeBoro TaiiMepa AVR-mukpokoHTposiepoB. Haznauenne u
MPUHIUIT pabOTHl BCTPOCHHBINH aHAIOTOBBIH Kommapatop AVR-MukpokoHTposuiepoB. Pexumbl paboOThI
TaliMepOB/CUETINKOB.
Jlureparypa k Teme 40: [11, 18, 21]

Tema 41. lludporoii mpoTokon oomeHa nanHbIME SPI: -2 4aca

Cnemuduxanus SPl mportokoma. IlpuHumn ¢GyHKIMOHUPOBAHUS MHUKPOKOHTpoJIepHbIX  SPI
MOTYJIEH.

Jlutepatypa k Teme 41: [15, 22]

Tema 42. lludppossie npoTokosibl ooMeHa nanHbivu TWI, MicroLAN: -2 4aca

Crnenudukanus mMociaeloBaTeIbHOr0  IBYXHpoBogHoro mporokona TWI  Croenuduxanus
oJHOMpoBoIHOTO poTokosia MicroLan. Ceresoii uarepdeiic MicroLan.

Jlutepatypa k Teme 42: [15, 22]

Tema 43. Unrepdeiicer oOMena nanapivu RS-232, USB: - 2 yaca

Crnenuduxanus unrepdeiica RS-232. Cnenuduxanus unrepdeiica USB.

Jlutepatypa k teme 43: [15, 22]

Tema 44. Crieruduxanys MpoTOKOJIOB OpraHU3aIMK OECIIPOBOIHBIX CETEH CTaHIapTOB

IEEE 802.11, 802.15, 802.16: -4 qaca

Crnenuduxanus OecrnpoBoanbix cereid mpotokona |IEEE 802.11. Cnenuduxanus OGecnpoBOAHBIX
cereii mpotokona |IEEE 802.15. Cnenmdukarus 6ecripoBoganbix ceteii mpotokona IEEE 802.16.

Jlutepatypa k Teme 44: [15, 22]

Tema 45. Cnenudukarms Wireless USB: - 2 gaca

Cnenuduxarms Wireless USB.

Jlutepatypa k Teme 45: [15, 22]

Tema 46. ITpunnun pabotet MOSFET, JFET, IGBT — tpan3uctopos: -4 yaca
Cxemorexnudeckne ocobennoctn MOSFET, JFET, IGBT tpan3uctopoB. BAX. OO6macts
PUMEHEHHUS.

Jlutepatypa k Teme 46: [16, 23]

3.3 [IpakTuyeckue 3aHATHS

Ne O6wbem, | Jlurepary
Tema 3ansTHS
/o yac. pa
3-ii cemecTp
1 | llousarue ab. [lpumenenue 1b B paMOTEXHUKE U aKYCTHKE 2 [6, 7]
5 OmnpezeneHue mapaMeTpoB MPOCTEHINETO YCUITUTEIBHOTO KacKaia 5 [6, 7]
rpad0-aHAIMTHYECKUM METOJIOM ’
3 PacyeT ycuImTeNnbHOTO Kackaia ¢ SMUTTEPHON cTaOuIn3auei. 3 [6, 7]
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Pacuer nuHENHBIX NCKa)KEHUI B TPAH3UCTOPHOM YCHIIUTEIbHOM
Kackase.
4 | Pacuer YM 4 [6, 7]
5 | Pacuet nuddepeHnuanbHOro Kackaaa 2 [6, 7]
6 | Pacuet smutTepHOro nopropurens co caensmeid OC 2 [6, 7]
7 | PacueT cMMMETPUYHOr0 aBTOKOJIe0aTeIbHOIO MYJIbTHBHOpaTOpa 2 [6, 7]
Hroro no 3-my cemecTpy 17
7-# cemecTp
1 Anroput™ paboThl HUPPOBON AMHAMUYECKOHN U CTATUYECKOM 9 [21]
WHIUKaINH
2 Anroputm BsaHMoz[eﬁcuTBHﬂ AVR-MHUKPOKOHTPOJJIEPOB M BHEITHUX 4 [21]
3aIIOMHHAIONINX YCTPOUCTB
3 | CunxpoHu3a1ysi BCTPOEHHBIX 0JI0KOB A'VR-MHKPOKOHTPOJIIIEPOB 2 [11, 21]
4 [Tpouenypa 06pabOTKHU MpEPhIBaHNs OCHOBHOTO alTOpUTMa paboThI 2 [10, 11,
AVR-MUKpOKOHTPOJLIEPOB 21]
5 Pacuér napamerpos reneparopa [IIMM-curuana, mocTpoeHHOro Ha 4 [21]
0a3e BCTpoeHHbIX Moaynel AVR-MUKPOKOHTPOJIIIEPOB
Pacuér mapameTpoB nonmoiHUTENbHBIX oacucteM AVR-
6 | MUKPOKOHTpPOJIJIEPOB: CTOPOKEBOTO TaiiMepa U aHAJIOrOBOTO 3 [21]
KOMITapaTopa
HToro mo 7-my cemectpy: 17
Bcero: 34
3.4 JlabopaTopHblie padoThI
No Tema paGoTsI O6bem, |Jlutepary
/1 yac. pa
3-ii cemecTp
1 HccnenoBanne yCHIMTEIBHOTO KacKaga CHTHAJIOB NEPEMEHHOTO TOKa 4 [25]
Ha OUIOJISIPHOM TPAH3UCTOPE C OOIIUM 3MUTTEPOM
9 HccnenoBanue yCUIUTEIbHOTO Kackaia CUTHAJIOB IEPEMEHHOIO TOKA 4 [25]
Ha IT0JIEBOM TPAH3HCTOPE C OOIIMM UCTOKOM
3 HccnenoBanue pe3nCTOPHOTO KacKaa MpeaBapUTEIBHOTO YCHIUTEIS C 4 [25]
nensio OC
4 | HccnenoBaHue YCHIUTENSI MOIITHOCTH 4 [25]
5 |HccnenoBanue nepexonHoi xapakTepuctuku OY 2 [25]
HccnenoBanme QyHKIIMOHATBHBIX YCTPOUCTB Ha 6aze OY
6 |(MHBEPTHPYIOUINH, HEUHBEPTUPYIOIINHA YCUITUTEh, CYMMATOD, 4 [25]
WHCTPYMEHTAJIHBIN YCHITUTEIh)
7 |HccnenoBaHue akTUBHBIX (DHIBTPOB 4 [25]
8 |HccnenoBaHne cxem MHTErpaTopoB u quddepeHnuaropos Ha OY 4 [25]
9 |Hccnenosanue cxem RC-reneparopon 4 [25]
Hroro no 3-my cemectpy 34
4-ii cemecTp
1 | AHanu3 mapamMeTpoB OCHOBHOTO 3jeMmenTa cepun TTJI 4 [25]
2 | Armamu3 mapametpos JID va UMC cepun KMOII 2 [25]
3 | CocraBnenue cxeM comnpspkeHus aneMmenToB TTJI ¢ anemenTamu [25]
4
KMOII
4 | CocraBienne cxeM (hOpMUPOBAHUS TTAPUTETA JIJIST 8-pa3psTHBIX 4 [25]
BXOJHBIX CJIOB
5 |CocraBnenue u3 JID cxemsl 8-pa3psimHOro AemudpaTopa 4 [25]
6 |CocraBnenue u3 JID cxembl 4-BX0JJ0BOTO MYJIbTHUILIEKCEPA 4 [25]
7 |Pabora ¢ D-tpurrepom. Jlenenue Ha 2. Jlenenue Ha 3 4 [25]
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8 |Pabora ¢ peBepCHBHBIM CYETYHKOM. 4 [25]
9 |Pabora co cnBuroBsIM peructpoM. Opranuszanusi CXeMbl reHepaTopa 4 [25]
TICEeBAOCITYYalHOW TBOUYHOM MOCIIE0BATEIIbHOCTH
Hroro no 4-my cemectpy 34
5-H cemecTp
1 |M3y4yeHne KOMaH] MUKPOKOHTpoJuiepoB cemeiictBa MCS-51 u mpor- 4 [25]
pPaMMHPOBAHHUS BCTPOSHHBIX TaMepOB MUKpOKOHTposutepa MCS-51
2 IélfyquHe IpOrpaMMUPOBAHUS NPEPbIBAaHUN MUKpOKOHTpoiepa MCS- 4 [25]
3 | H3yuenue crocoOoB mporpaMMupoOBaHHs IPeoOpa3oBaHus B IBOMYHO-
JECATUYHBIN KO U IPOrPaMMHUPOBAHUS IIPEPBIBAHUN TalMEPOB 2 [25]
MUKpokoHTposiepa MCS-51
4 | N3yuenue crmocoOOB MOCTPOCHUS aHAIOTO-IIU(PPOBBIX 4 [25]
npeoOpa3oBarteneil ¢ ICIOIb30BAHUEM MUKpOKOHTpoiutepa MCS-51
5 |M3yuenue npuHIMna oToOpaskeHuss UHPOPMALIUU HA
3HAaKOCHHTE3UPYIOIIEM UHIMKATOPE U MPUHIUIA B3aUMOIEHCTBHS C 3 [25]
UPPOBOH KITaBUATYpPOH
Hroro mo 5-my cemectpy 17
7-1i cemecTp
1 |U3yuenue uHTErpUpOBaHHON cpenbl pa3padorku 1t MK AVR Atmel 4 [25]
AVR Studio 5 u BupTyansHOro cumyinstopa Proteus ISIS
2 |M3ydenue npuHIua GopMUPOBAHUS CUMBOJIOB Ha ITU(POBOM 2 [25]
CTaTU4YECKOM, TUHAMUYECKOM M MAaTPUYHOM MHAMKATOPE
3 |W3yuenue mpuHIUMIA B3aMMOACUCTBUS U(POBBIX 4 [25]
MHUKPONPOLIECCOPHBIX U epuepUHHBIX YCTPONUCTB
4 |M3ydenue npuHLIMIA pabOTH! M YIPABIEHUS CUHXPOHHBIMU 4 [25]
JIBUTATEJIIMUA IOCPEACTBOM MUKPOKOHTpOJIIEpa
5 |M3yuenue npuHnuna ynpasiaeHus BHemHel cxemoit AL u 3 [25]
BcTpoeHHOM cxemoi ALl AVR-mukpokoHTposuiepoB
Hroro mo 7-my cemectpy 17
8-i cemecTp
1 |Hsyuenue npunnunos nocrpoenus TWI u 1-Wire uarepdeiicos 4 [25]
2 |U3yuenue BctpoeHHoro SPI unrepdeiica MUKPOKOHTPOIIEPHBIX 4 [25]
CUCTEM
3 |Uzyuenune npunHiunos nocrpoenus USB untepdeiicos 4 [25]
4 |M3ydeHue NPUHLUIOB IPOEKTUPOBAHUS UMITYJIbCHBIX T€HEPATOPHBIX 4 [25]
cxeM 00JIbIION MOIITHOCTH
HToro no 8-my cemectpy 16
3.5 CamocTosiTesibHasi padoTa CTyJeHTa
Cemectp
rlﬁl By camocToaTenbHOM paboThI CTyIeHTa 3-i ‘ 4-i ‘ o-i ‘ 7-i ‘ 8-i
O0BeM, Jac.
1 |IIpopaboTka TEOPETHUECKOTO MaTepraa 20 24 17 10 8
2 |IloaroroBka K MPaKTUYECKUM 3aHSATUSIM 10 - - 10 -
4 |TlogroroBka K J1abOpaTOPHBIM 3aHITHIIM 20 25 13 10 14
5 |BbinosHeHue MHIMBUYaIbHON pabOTHI 9 - - - -
6 |BeimogHeHne KypcoBOM pabOThI - 27 27 27 -
Hroro: 271 59 76 57 57 22




13
3.6 MuauBuayaibHOE 3a1aHHe

Ne HaszBanue paboTbl O06mbewm, yac.
/1
3-ii cemecTp
1 Pacder 1 MakeTUpOBaHHE CXEMbl CHMMETPHYHOTO aBTOKOJICOATEIHLHOTO 9
" | MynapTHBUOpaTOpa Ha OUIONIAPHBIX TPAH3UCTOPAX
3.7. KypcoBasi padora
Ne
HasBanue paboTbl O0Bem, gac.
/1
4-ii cemecTp
1. \ Pa3paboTka ycuinTenst 3ByKOBOW 4acTOTHI \ 27
S5-H cemecTp
1. \ Pa3zpabotka nmudpoBoro renepaTopa KoJa0B \ 27
7-il ceMecTp
1 Pa3paboTka MUKpOIPOIIECCOPHON CUCTEMBI KOHTPOJISI BBIMOTHEHUS 97
TEXHOJIOTHYECKUX MPOIECCOB

4 ®OPMbI KOHTPOJIA

B nponecce nzydeHuss AMCUUIUIMHBI IPUMEHSIOTCS CIIEIYIOIIUE BUIbI KOHTPOJIS:

1) Tekymiee TeCTHpOBaHME WIIM TEKYIIMH OMPOC 1O W3YyYCHHBIM TeMaM Hporpammbl. Tekyiiee
TECTUPOBAHUE MU TEKYUIHI OMpPOC MPOBOIUTCS BO BPEMsI JIEKIMOHHBIX, MPAKTUYECKUX U J1aOOPaTOPHBIX
3aHATUM, TAKKE€ YYUTHIBAETCA KAue€CTBO M CBOEBPEMEHHOCTH BBINMOJIHEHUS M CAAYM COOTBETCTBYIONICH
nabopaTopHON PabOTHI.

2) OieHka KadyecTBa U CBOEBPEMEHHOCTb  BBIMOJHEHUS  3aJaHUM, OTHOCSIIMXCS K
COOTBETCTBYIOIIEH TEME.

3) IlpomexyTouyHasi aTTecTalus Mo pe3ysibTaTaM OCBOCHUS JUCHUIUIMHBI B CEMECTPE MPOBOAUTCS B
dbopMe cemecTpoBOro 3K3amMeHa B cooTBeTcTBUU ¢ «[lomokeHneM 00 opranuzanuu yuyeOHOro mporecca B
JloHeIIKOM HaIMOHAJIbBHOM TEXHMYECKOM YHHUBEpPCHUTETE (HOBas peNakKiusi)y», YTBEP>KIECHHOM IPUKA30M
JonHTY Ne 1006-14 or 01.12.2016 1.

Jns ompeneneHuss ypoBHS 3HAHMM CTYJIEHTOB IMpENOAABaTENb PYKOBOJCTBYETCS KPUTEPUSIMHU
OLICHKH 3HAHUI, ABJISIOMIUMUCS COCTABISAIONIEH Y1eOHO-METOAMYECKOTO KOMIUIEKCA TUCIUTLINHBI

5 YYHEBHO-METOJANYECKHUE MATEPHUAJIBI 1O JUCIUIIJIMHE

1. Antunenckuii P.B. CxeMOoTeXHMUYECKOE MPOCKTUPOBAHUE M MOJECIUPOBAHUE PATUOIIEKTPOHHBIX
YCTPOKCTB : yueOHOe mocobue misg By3oB / P. B. Anutunenckuii, A. I'. ®aaun ; P.B. Aatunenckuii, A.I'.
®danun. - M. : Texnochepa, 2007. - 128¢c. + [ CD-ROM. - (Mup 31eKTpOHUKH). — 5 IK3.

2. I'aBpunos, C.A. HckycctBo samnoBoii cxemorexuuku / C. A. I'aBpuioB; C.A. I'aBpuios. - CIIO. :
Hayka u texnuka , 2012. - 304c. — 2 3k3.

3. BonoBuu, I'.1. CxemMOTeXHUKa aHAJIOTOBBIX W aHAJIOTO-IIU(PPOBBIX MEKTPOHHBIX ycTpoiicts / I'. .
Bososuy ; .. Bonoswuu. - 2-¢ u3n., ucnp. - M. : Jomska-XXI, 2007. - 528c. : ui. — 1 7k3.

4. bykpees, I.H. MuxkpoanexktpoHHsle cxembl L poBsix ycrpoiictB / U. H. Bykpees, B. 1. I'opsiues, b.
M. Mancypos ; U.H. bykpees, B.I. I'opsiueB, b.M. Mancypos. - U3n. 4-e, nepepad. u mom. - M. :
Texnocdepa, 2009. - 712c¢. - (Mup 31eKTpOHUKH). — | IK3.

SKpacnomekoBa I'.®d. Oco6eHHOCTH TPOCSKTUPOBAHMSI JICKTPOHHBIX CPEACTB CIEIHUATILHOTO HAa3HAUYCHUS
[DnmekTpoHHBIH pecypc] : HayuHO-00pa3oBaTeabHbIH Moaynb / I'. @. KpacHomiekosa ; I'.®. KpacHomekoBa
; @enep. roc. OIOHKET. 00pa3oBaT. yUpekaeHue Boicil. mpod. oopazoBanus "Camap. roc. a3poKOCMHUY. YH-
T uM. akaja. C.I1. Koponesa (Ha. uccnenosar. yu-1). - 1 M6. - Camapa :

6 Omamuuit }0.®., O.IL I'mynkun, A.W.'ypoB. AmnanoroBas u 1mudpoBas snekrponuka / Ilox pen.
O.IL. I'nynkuna. — M.: I'opsiuasd nunus — Tenekowm, 2005.

7 Pacuer snextponHsix cxem / [Tox pen. I'.. U3propoBoii. M.: Beicm. mik., 1987.

8 Yrpromos E.II. [{udposas cxemorexuuka. CII6.,: Hayka PAH, 2001
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9 Mengenes b.JI., [Tuporos JI.I'. [IpakTuueckoe mocodue no 1udpoBoit cxemorexuuke — M.: Mup, 2004.
- 408 c.

10 beno A. B. Co3naem ycrpoiicTBa Ha MUKpokoHTposutiepax. — CI16.: Hayka u texnuka, 2007. — 304 c.:
11 EBctugeer A.B. Mukpoxontpomiepsl AVR cemeiicts Tiny u Mega ¢upmst ATMEL, 5-e u3n. — M.:
Mznatensckuit qnom «Jlomaka-XXI», 2008. — 560 c.

12 Kacnep 3. IIporpammupoBaHue Ha si3blke Accembiepa A MUKPOKOHTpoiepoB cemeiicta 18051, —
M.: T'opsiuas muaus — Tenexkom, 2004. — 191 c.: ui.

13 CysopoBa E. A., Illeitnun 1O. E. IIpoextupoBanue mmdposbix cucrem Ha VHDL. —CII6: BXB-
[TeTepOypr, 2003. — 576 c.: n.

14 Yrpromos E. I1., Lludposas cxemorexuuka. — CI16.: BXB-IletepOypr, 2004. — 528 c.: ni.

15 Jlanmuu A.A. Unatepdeiicel. Beioop n peanuzanusa. Mocksa: Texnocdepa, 2005. — 168c¢.

16 Boponun II. A. CuiioBble NOJyNpPOBOJHUKOBBIE Kitouu. CeMelcTBa, XapaKTEpUCTUKH, IIPUMEHEHHUE.
Mocksa: [lomska, 2001, 384 c.

17 boiiko B.W. u ap. CxemoTexHUKa 3JIEeKTPOHHBIX cucTteM. Lludpossie yctpoiicra / B.W. boiiko, A.H.
['ypxwii, B.S. XKyiikos, A.A. 3opu, B.M. CiuBak, B.B. Barpuii. — CII6.: BXB-Iletepoypr, 2004. — 512 c.
18 KpaBuenko A.B. 10 npaktuueckux yctpoiicts Ha AVR-mukpokonTpomnepax. Ku. 3 — K.: MK-Ilpecc,
CII6.: Kopona-Bek, 2011. — 418c.

19 Muxkpokontpoiiepbl cemeiictBa MCS-51: ApxuUTeKkTypa, NporpaMMHpOBaHUE, OTiajnka: Yuel.
nocobue / 1O. I1. Coxomnos, Psi3an. roc. panguotexH. akaz. Psa3ans, 2002. — 72 c.

20 Muxpocxemsl amsiti, IATT u ALIT: cipasounnk / O.H. Jle6enes, A-M. K. MapuuHksBuuayc u ap. — M.:
KVYBbK-a, 1996. — 384 c.

21 HlInak FO.A. IlporpammupoBanue Ha si3bike C 11t AVR 1 PIC MUKpOKOHTpOJLIEpOB. 2-¢ U3 1., nepepad.
u gom. — K.: MK-IIpecc, CII6.: Kopona-Bek, 2011. — 544 c.

22 Arypos IL.B. Ilocnenosarensusie untepdeiicol I1K. [Ipaktuka nporpammupoBanus. — CI16.: BXB -
[TetepOypr, 2004. — 496 c.

23 JIbsixonoB B.I1., PemueB A.M., CmepaoB B.}O. DHuukonenus ycTpoicTB Ha MOJEBbIX TPAH3UCTOPAX.
Mocksa: Comon-P, 2002, 512 c.

24 KOHCIIEKT JIEKIUH 1Mo JuciuILInHe «CXEMOTEXHUKA YCTPOMCTB TEXHUUECKOH 3aIuThl HHGOpMaIum». /
Coct. ®yntukoB M. H. — loneuk.: JouHTY

25. MeTtoauyeckue yKa3aHus 10 BBIMOJHEHUIO JabopaTopHbIX padoT. Coct. dynTHkoB M. H. — Jlonenk.:
JouHTY

JlonoJIHUTeIbHAS JTATEpPaTypa (IepUOANKA)

26. UzBectus By30oB Cep. Pagnosnexrponnka (2007-2010)

27. lpuxnannas paaunodnnekrporuka (2007 - 2013)

28. Pagno (2008 - 2014)

29. Pagroamarop (2007 - 2010)

30. Pagroamarop (2007 - 2010)

31. Chip news uHxeHepHas MHKpodJiekTponuka (2007 - 2012)

32. ABTOMaTH3aIHs 1 COBpeMeHHbIe TexHoaoruu (2008-2013)

33. IIpubopsl u cucTeMbl. YpaBieHHEe, KOHTPOIIb, tuarHoctika (2007-2010)

34. Uutepuer-xypHan «Pagnoexeromaux» (2011-2016). http:/ www.rlocman.ru/radioyearbook/.

6 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbBI

JleKIIHOHHBIE 3aHATHS:
ayJUTOPHS, OCHAIICHHAs IPE3eHTAIIMOHHON TEXHUKOHU (IIPOEKTOP, dKpaH, HOYTOYK);
KOMILJIEKT 3JIEKTPOHHBIX MPE3eHTALUMN.
IIpakTn4yeckne 3aHATHA:
ayIUTOPHsI, OCHAIIICHHAS MPE3EHTAIIMOHHON TEXHUKOU (MPOEKTOP, SIKpaH, HOYTOYK);
KOMIUIEKT 3JIEKTPOHHBIX IPe3eHTALUH.
JlabopaTopHbie padoThI:
KOMIIBIOTEPHBI KJIACC C MPEIyCTAHOBJICHHBIMH IPOIPAMMHBIMM MAKETaMH CXEMOTEXHHUYECKOIO
monenupoBanus Mutisim, AVR Studio, ISIS Proteus;
yuebHo-oTianounsle crenasl EVS8031/AVR, B koauuecTBe J0OCTaTOUYHOM it pabOThl MO rpynmnaM (He
Oosiee 4 4eJIOBEK B TPYIIIE);


http://www.rlocman.ru/radioyearbook/
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Jlnsa ctyneHToB oOecredeH OTKPBITBIA JOCTYN K 3JEKTPOHHBIM OMOIMOTEKaM U pecypcaM IIo
npobiaemMaM paJHodJIeKTPOHUKH; UHTEPHET-TIOPTANIaM, 3JIEKTPOHHBIM apXHBaM MEPHOAMYECKUX H3JIaHHMH.
Kaxnapiii ctyneHT obecrieueH paboOuMM MECTOM B KOMITBIOTEPHOM KJlacce B COOTBETCTBHUH C 00BEMOM
JACLUUTLTAHBI.

CocraButenu pabouell IpOrpaMMBI: Bnacenko A.IO.
(moaruce)

®ynruxoB M.H.

(moamuce)
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