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COCTABUMTE/JIb:

N.A. KapnoBuu — noueHT kadeaps! GU3NKHU MOTYTPOBOAHUKOB U HAHODJICK-
TPOHUKU Benopycckoro rocyJapcTBEHHOrO YHMBEPCHUTETA, KaHAUIAT (DU3UKO-
MaTEeMaTU4YECKUX HAyK, TOLEHT.

PELLEH3EHTHDI:
C.II. CepHoB — nomeHT Kadenapsl MUKpPO M HaHOTEXHHWKH bermopycckoro Ha-
[UOHAJIBLHOTO TEXHUYECKOTO YHUBEPCUTETA, KaHAUAaT buznko—

MAaTeMaTH4YECKUX HAYK;
E.N. Ko3iaoBa — noneHT kadeapsl HHTEUICKTyalbHBIX cUCTEM benopycckoro
roCyJIapCTBEHHOTO YHUBEPCUTETA, KAHIUIAT (PU3UKO—MATEMAaTUUECKUX HaYK.

PEKOMEHAOBAHA K YTBEPKXAEHUIO:

Kadenpoit pusnku norynpoBOJHUKOB U HAHOAJIEKTPOHUKH (pu3nuecKkoro Qa-
KyJbpTeTa benopycckoro rocygapcTBEHHOIO YHUBEPCUTETA

(mpotokoi Ne 5 ot 27 mas 2009);

Yyensim CoBeToM pusnueckoro paxynbrera benopycckoro rocy1apcTBEHHOTO
YHUBEPCUTETA

(mpotokoi Ne 11 ot 26 utonst 2009);

OtBercTBeHHBIH 3a penakiuio: M.A. Kapnosuu
OtBercTBeHHBIN 32 Bhiyck: M.A. Kapnosuu
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[TOACHUTEJIBHAA 3AIINCKA

[Tporpamma kypca " LludpoBas u aHasoroBas cxeMOTexXHHKa " pa3paboTaHa AJisl CeLu-
anbHOCTH 1-31 04 01 ®dusuka (1Mo HanpaBICHUIM).

Llenbio Kypca sBasieTcss (GOpMUPOBAHHUE Y CTYACHTOB MPEICTABICHUNA O TEHACHIMAX pa3-
BUTHUSI COBPEMEHHOM 3JIEMEHTHOW 0a3bl NOJYNPOBOIHUKOBOM 3JIEKTPOHUKH, €€ IPUMEHEHHH,
METO/axX U croco0ax pacyera 3JIEeKTPOHHBIX CXEM.

B kypce paccmaTpuBarOTCs OCHOBHBIE MOHATUSA U METOBI PACUETA MOJIYIIPOBOJHUKO-
BbIX cxeM. M3y4aroTcsi OCHOBHbBIE XapaKTEPUCTUKH IIUPOKO MPUMEHSAEMBIX JIEKTPOHHBIX
KOMITOHEHTOB 1 OCOOEHHOCTH MX NMPUMEHEHUs. PaccMaTpuBaroTcs pa3inyHble CXEMHBIE pe-
HICHHUS.

CryneHTbl JOJKHBI 3HAaTh OCHOBBI, (PU3MYECKHE MPUHLHUIBI (YHKLIHUOHUPOBAHMS SJICK-
TPOHHBIX HNPUOOPOB M MHUKPOCXEM HIMPOKOTO MPUMEHEHHS, YMETh aHAJIU3UPOBaTh padboTy
JJIEKTPOHHBIX CXEM.

Marepuan Kypca OCHOBaH Ha 3HAHHUSX M MPEJCTABICHUAX, 3aJI0)KEHHBIX B OOIIMX Kypcax
IO AJIEKTPUYECTBY, ONTUKE, CIELKYpcax MO0 30HHON TEOPUHU IOJYNPOBOJHUKOB M CTaTUCTH-
YecKkoi (u3nKe MoaynpoBOAHUKOB. OH sBIsieTCs 0a30BBIM IS TIOCIEAYIONINX CIEIKYPCOB
1o (pu3MKe NOIYIPOBOIHUKOBBIX TPUOOPOB U (PU3UKE HU3KOPA3MEPHBIX CTPYKTYP.

ITporpamma Kypca cOCTaBiI€Ha B COOTBETCTBHH C TPEOOBaHUAMHU 00pa30BaTEIBHOTO CTaH-
napta. O01iee KOJIMYeCTBO 4acoB — 72; ayIUTOPHOE KOJIMYECTBO YacOB — 22, U3 HUX: JIEK-
i — 18, KOHTpoIMpyeMasi caMOCTOsITeNIbHAs padoTa CTyAeHTOB — 4. @opMa OTYETHOCTH

— 9K3aMeH.
[TIPUMEPHbBIN TEMATUYECKHWA ITJIAH
Ne Homep u Ha3zBaHue TeMbl Jlex- | KCP | Bceero
/o 1805054
1 2 3 4 5
1. BBenenue. DnemenTHas 6a3a 2JIEKTPOHUKH. 1 1
2. bunonsipusie, MOII, MOSFET, 1JBT TpaH3uctopsi. 1 1
3. [lenu nUTaHKs MOTYIPOBOAHUKOBBIX CXEM. 2 1 3
4. ["'eHepaTopsl OOPHOTO HATIPSIKEHUS U CTAOMIIBHOTO TOKA. 1 1
5. Onepaunonnsie ycunutenu. KommnapaTopsl. 1 1
6. W3mepurtenbHble YCUIUTENH. 1 1 2
7. Onementsl OCJI, TTJI, KMOII-noruku. 2 2
8. Kombunatopnas joruka. bydepHble perucTpsl. 2 2
9. 3anoMuHaIOUIME YCTPONCTBA. 1 1
10. | Ananoro-mudpoBbie U MUPpPO-aHATOTrOBBIe ITpeodpazoBare-| | 1
T,
11. | MHKpPOKOHTPOJUIEPHI. 4 2
12. |IlocTpoeHue aBTOMAaTU3MPOBAHHBIX CHUCTeM cOopa u obpa-| 1 1
060TKHM MHGOPMAITHH.
Hroro. 18 4 22
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COHEPXXAHHUE YUEBHOI'O MATEPHAIJIA

1. Bgeoenue.
[Ipenmet kypca. O630p pbIHKA MOJYNPOBOAHUKOBBIX W3JEINMN, TEHICHIIMA Pa3BUTHSI.
Cucrema MHEMOHHYECKUX 0003HauY€HHUH 31€MEHTOB cXeM. (CHOBHBIE METO[bI IO-
CTPOEHMS U pacyeTa IOJyNPOBOJHUKOBBIX CXEM.

2. bunonsapnvie mpauzucmopuol.
CxeMbl BKITIOUECHHUST OUIONISAPHBIX TPAH3UCTOPOB U UX mapaMeTpbl. OCHOBHBIE CBOMCT-
Ba U 0cOOCHHOCTH paboThl. BeiOop pabodeil TOYKM U TepMOCTAOMIM3AIMS TPaH3HU-
CTOPHBIX KacKaoB. Y CUJIMTENbHBIM U KIHOYEBOH peXUM pabOThl. Pe)XxUM HachIILEHUS.
Cxempl BriroueHus MOII tpan3uctopoB u ux mapameTpbl. OCHOBHBIE CBOMCTBA U
0CcOO0eHHOCTH paboThl. Beibop paboueit Touku.

3. Llenu numanus nonynpoBOOHUKOBLIX CXEM.
Crabunutponsl. VICTOYHMKM OMOpHOTO HampspkeHusl. Ha3HaueHuwe U mpuUMEHEHHe.
Crabuiusaropsl HanpspkeHHs. VICTOUHMKM omopHOro HampsbkeHus. CxemHasi peanu-
3anus. Pacuer. Cxembl BKIIIOUEHHMSI U PAa3HOBUAHOCTU THPUCTOPOB. CHMHUCTOPBHI.
[IpakTrueckue cxemsl CUIOBOU IJIEKTPOHUKHU.

4. ['enepamopbl ONOPHO20 HANPANCEHUS U CMAOUNILHO20 MOKA.
Hasnauenue. CxemHas peanusanus. Beixognoe compotusienue. Harpys3ounsle xa-
paKkTepUCTUKU. PacueT 3aJaHHbIX TapaMETPOB.

5. Onepayuonnvie ycunumenu. Komnapamopuwi.
Onepanuonnsie ycunurtenu. OCHOBHbIE MpaBWila U CXeMbl BKIIIOUeHUs. Hampsokenue
cmemenusa. OOC. Pacuer cxem. Kommnaparopsl. BeixoiHble Kackaabl KOMIapaTOpPOB.

8. Usmepumenvruvle ycunumen.
Bydepubie kackaapl. CXeMOTEXHUKA U3MEPUTENBHBIX yerutened. KoaddumuenT oc-
nalneHust cuH(pa3zHOro curHana. JlaTyuku M npeodpazoBaTeNd BXOAHBIX CUTHAJIOB.
TpeboBaHMs K NPUMEHEHUIO U TAPAMETPHI.

9. Snemenmuor ICJI, TTJI, KMOII-nozuxu.
CpaBauTenbHbIN 0030p apamerpoB. Ob6nactu npumeHenus. DCJI-nmoruka. ba3oBbiit
anemeHT DCJI. Pesxumbl pabotsl. Pazsutne cemeiictsa DCJI. KMOII-noruka. baso-
BbIif a11emMeHT. Pexumbl padotsl. PazButue cemeiictea KMOII. Dnementst TTJI-
noruku. bazoseiit anement TTJI. Cxemuas peanuszauus. Harpy3zouHas ciocoOHOCTb.
Pexxumsl pabotel. Dnementst U, NUJIW, HE. Pazeutue cemeiicta TTJI.

10. Kombunamopuas nocuxa.
Cuertuuku, nemudpaTopsl, KOMMYTATOPbI, MyJIbTUIIIIEKCOPBI, PETUCTPHI.

11. 3anomunarowue ycmpoticmaa.
[lIocTrosiHHBIE M omepaTWBHBIE 3anOMHHarOImMe ycrpoiictBa Hasnauenume. Meronsl
cxeMHo# peanu3zauuu. DHepronesasucumsle I13Y. Flash.

12. Ananozo-yugposule u yughpo-ananozosvie npeobpazosamen.
Tunbsr ALII. Cxopoctabie ALIIL Ipunnumns: paboTsl. CXeMHbIE pelieHusl.

13. Mukpoxoumponnepeo.
O0630p prIHKa MUKPOKOHTpOJLIepoB. OcobeHHocTH npuMeHeHusi. CTpyKTypHas cxema.
Cucrema xomana. Metozas! nporpammupoBanus. RISC u PIC konTposieps.

14. Ilocmpoenue asmomamusuposanHuix cucmem coopa u oopabomxu uHgopmayuu.
Buast 1 npotokosbl oOMeHa maHHbIMUA. OOImasi muHa, MPOTOKOJIbI oOMeHa RS-232,
I°C, UART, SPI, 1-Wire. IToctpoenne cucteM c6opa 1 06paboTKi HHPOPMALIHH.
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NHOOPMAILIMOHHO-METOJNYECKAA YACTD

Pexomenoyemvie gpopmvl konmpons 3nanuii
TecToBbIE 3aMaHNS
PedepaTuBabie paboThI

Pexomenoyemvie memvr mecmogwvix 3a0anuii
Pacuer mapameTpoB UCTOUHUKOB MUTAHUS U CTAOMIIN3AIIUH.
Pacuer napameTpoB ¥ MPUMEHEHNE U3MEPUTEIIBHBIX YCUITUTEIEH.
lNanpBaHnyeckas pa3BsA3Ka U3MEPUTEIBHBIX U YIPABIAIOLIUX LIEHEH.
bydepuzamnus nieneit ynpapieHus MUKPOKOHTPOJIIEPOB.
MeXKOHTPOJUIEPHBII 0OMEH JTaHHBIMHU.
CxeMbl ynpaBlieHHs MOLIHBIMH Harpy3KamH.

Pexomendyemvie memol peghpepamuenvix pabom
OnTummu3anus CXEMHBIX PELIEHUH MOITYTPOBOAHUKOBBIX YCTPOMICTB.
OtpunarenbHas oOpaTHasi CBS3b B YCHIUTEIX.
CHII0BEIE U JIOTHYECKHUE DIIEMEHTEL B HpOMBIIHJIeHHOﬁ OJICKTPOHUKC.
Ilomexu B LCIAX MUTAHUA U MCPHI IO UX YCTPAHCHUIO.
[Ipumenenne MukpokoHTposuiepos cemeiicta AVR u PIC.
HpI/IMeHeHI/Ie JAaTYUKOB CUTHAJIOB.
Mertozpbl oAaBiIeHUS] CUTHAJIOB TIOMEXHU B U3MEPUTEIBHOM anmnaparype.
I/IMHYHBCHLIC NCTOYHHKMH ITUTaHUA.
HINM — npeobpazoBaTemu.

O06paboTka JTaHHBIX B U3MEPUTEIBHBIX CUCTEMAX.

Pexomenoyemas numepamypa

OcHoBHas
Tutue E. lllenk K. MckyccTBO MOMynpOBOAHUKOBOM cXeMOTEXHUKH. M., Mup., 1990.
Xoposuny H. Xwin H. MckycerBo nomynpoBoaHUKOBOM cxemorexHuku. T1., M., Mup.,
1985.
®enopkos b.I'. Mukpocxems! LIAIT u ALII. M.,1990.
Anekcenko A.I'. u np. [IpuMeHeHre MPEeM3UOHHBIX aHAJIOTOBBIX cXeM. M., 1985.
HTuno B.JI. [lonynsipasle udpoBbie Mukpocxemsl. M., 1989.
ITyxansckuii I'.1., HoBocensuepa T.S. [IpoekTrupoBanue TUCKPETHBIX YCTPONCTB HA MH-
TerpajbHbIX MUKpocxeMax. M., 1990.
Esctudeer A.B. Mukpokontpomiepst AVR cemerictBa Tinny u Mega ¢dupmbl
“ATMEL”. M., Hompka-XXI, 2004,

JlomosHuTEIbHANA
Crammn B.B., Ypycos A.B., Monoroninesa O.®. [IpoektupoBanre mudpoBbIX yCTPOUCTB
Ha OJHOKPUCTAIBHBIX MUKPOKOHTpOsuiepax. M., 1990.
BynbiueB A.JI. u 1p. AHanorosble MHTErpajgbHble CXeMbl. MH., 1985.
[Tepebackun A.B. u 1p. MapkupoBKa 3JeKTPOHHBIX KOMIIOHEHTOB. CripaBOYHOE TIOCOOHE.
— 8 m3a. — M., Hompka-XXI., 2003.
['ony6moB M.C. Mukpokontpoiuiepsl AVR: oT mpoctoro x crnoxHomy. M., ConoH-
npecc., 2003.
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